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1. KOHCHEKT JEKIUIA

1.1 JJexknust Ne 1 (2 yaca)

Tema: «OcHOBBI 0€30IACHOCTH KU3HEAEATETbHOCTH
1.1.1 Bonpocsbl JieKum:

1 B3aumoneicTBHs YyenoBeka co cpeioil oOuTaHus

2 OnacHOCTH U UX UCTOYHHUKHU

3 IlpuHUMIBI, MOHATUSA U TEPMUHBI Hayku 0 BXK]]

4. OOBEKTHI U 30HBI 3ALIUTHI, KPUTEPUU X COCTOSTHUS

1.1.2 KpaTkoe coaep:kaHue BONPOCOB
1 B3anmoaeiicTBHUS 4eJ10BeKAa CO Cpenoil 00uTaHus

KuznenearenbHOCTh — 3TO MOBCEIHEBHAS JEATEIBHOCTh M OTIBIX, CIOCOO CYIIECTBOBAHUS
YeJI0BEKa.

Cpena obuTaHUs — OKpY)Karollash 4elloBeKa cpena, OOyCIOBIEHHass B JAaHHBIH MOMEHT
COBOKYITHOCTBIO (DaKTOPOB, CIIOCOOHBIX OKa3bIBaTh MPSIMOE MJIM KOCBEHHOE HEMEIUIEHHON WiH
OTJAJICHHOE BO3/IEHCTBUE HA JI€ATEIbHOCTD YEJIOBEKA, €T0 3/10pPOBbE U IOTOMCTBO.

buocepa — obmacth pacmpocTpaHeHHS >KM3HM Ha 3emiie, BKJIIOYAIONIas HWKHUN CIIOU
atMocepsl, Tuapochepy U BEpXHHHA CIOH JUTOCHEpPbl, HE HCHBITABIINX TEXHOI'€HHOTO
BO3JICUCTBUSL.

Texnocepa — perroH Ouocdepsl B MPOLUIOM, NMPEOOPA30BAHHBIM JIIOJBMH C ITOMOUIBIO
MPSIMOTO MJIM KOCBEHHOI'O BO3/IEUCTBUS TEXHUYECKUX CPEICTB B LEIAX HAWIYYIIErO COOTBETCTBUS
CBOMM MAaTEpUAIBbHBIM U COLMAIbHO-3KOHOMUYECKUM IOTPEOHOCTSIM (TeXHOChepa — pEeruoH
ropojia Wik MPOMBIIIJIEHHON 30HbI, MPOU3BOACTBEHHAS UM OBITOBAas CPEa).

OCHOBHBIMHU HalNpaBJICHUSIMH U3MEHEHHS CPe/bl OOMTAHUS Ha HACTOSIIIEM JTaIe SBIISCTCS:

- POCT YHCIIEHHOCTH HAceIeHUs 3EMIIH;

- pOCT MOTpeOICHHS U MCUEPIIaHUs PECYPCOB ( B T.4. SHEPI€TUUECKHUX );

- 3arpsiI3HEHUE CPeIbl OOUTAHUS.

2 OnacHOCTH U UX HCTOYHUKH

OnacHOCT, — HETaTUBHOE CBOWCTBO XMBOW W HEXWBOW MaTepHH, CIOCOOHOE MPUYUHATH
[Ilep6 camoif MaTepuu: JIIOSAM, IPUPOJHOM Cpesie, MaTepUaTbHBIM LIEHHOCTSIM.

HcTouHMKaMu OMacHOCTEW SIBJISFOTCS E€CTECTBEHHBIE MPOLECCHl U SIBJICHUS, TEXHOTECHHas
cpeda M ACMCTBHS YEIOBEKA.

Pa3nuuaroT 0racHOCTH €CTECTBEHHOI0, TEXHOTEHHOTO M aHTPOIIOT€HHOTO IMPOUCX OKICHUSI.

Uem Bbimie mpeoOpasyromas IesTeNbHOCTh YEJNOBEKa, TEM BBIIIE YPOBEHb M YHCIIO
AQHTPONOTEHHBIX M TEXHOTEHHBIX OMNACHOCTE — BpEOHBIX U TPAaBMHUPYIOMIUX (DAKTOPOB,
OTPHULATENBHO BO3/ICHCTBYIOIIMX Ha YEJIOBEKA U OKPYKAIOIILYIO CPELLY.

OnacHoCTH KI1acCU(DHUITUPYIOTCS 1O Py MPU3HAKOB (Tabi 1)

Tab6muna 1
Knaccudukanms omacHoctei
[Tpu3Hak knaccupukanuu Bun (kimace)
Ilo BugaM MCTOYHHKOB BOSHHUKHOBEHHUS €CTECTBEHHbIC, AaHTPOIIOTE€HHBIE, TEXHOT€HHBIE
OITIaCHOCTEH
ITo BHgaM ITOTOKOB B >KU3HECHHOM DHepreTUYecKre, MacCoBble, HH(GOPMAIIMOHHBIS
MIPOCTPAHCTBE
ITo MOMEHTY BO3HMKHOBEHUSI OMTACHOCTH [Iporno3upyemepie, CHOHTAHHbBIE
ITo mmMTEeabHOCTH BO3ACUCTBHS OITACHOCTH [TocTosHHBIE, IEPEMEHHBIE, IEPUOINYECKUE,
KpPaTKOBPEMEHHBIE
Ilo BenuumMHE TOTOKOB B JKU3HEHHOM [IpenenbHO 1ONMYyCTUMBIE, ONTACHBIE, YPE3BBIUAIHO
MIPOCTPAHCTBE OIIACHBIC
ITo cnocoGHOCTH YemoBeKa OmymiaeMplie, HEONTyIIaeMble




UACHTU(PUIMPOBATH ONACHOCTU OpraHaM
YYBCTB

ITo Buay BO37€HCTBUS HA YETIOBEKA Bpennsie, TpaBMOONIacHbBIE

[To oObexTam 3anuThI JIeHcTByIOIME HA YEJIOBEKA, IEUCTBYIOIINE HA

IPUPOJIHYIO Cpey, ACHCTBYIOLIUE HA
MaTEpUaIbHbIE PECYPCHI

[To yncneHHocTH MOAEH, MOABEPKEHHBIX
ONaCHOMY BO3JIEMCTBHIO

JInuHble, rpyNNoOBbIE, MACCOBBIE

ITo pa3mepam 30HBI BO3ACHCTBUS JlokanbHbIE, peTHOHANIBHBIE, MEKPETUOHAJIBHBIE,

rjio0aJbHbIE

ITo BumamMm 30H BO3IEHCTBUS [Ipon3BoaACTBEHHBIE, OBITOBBIC, TOPOJICKUE, 30HBI

qC

OnacHOCTH 110 BCPOATHOCTHU BO3I[€I‘/JICTBI/I$I Ha YCJIOBCKa Cpeay OGI/ITaHI/ISI Ha MOTCHIUAJIBHBIC,
pealibHbIE U pealn30BaHHbIE.

Hannune IIOTCHI M AJIbHBIX omnacHocTel HaxoauT CBOC OTPAKCHHUC B AKCHUOMC:
KuznenesTenbHOCTh YeI0BeKa MOTEHIIMAIBHO OMacHa.

Peanu3oBaHHbIE ONACHOCTH IIPUHATO PpA3ACIATh Ha IPOMUCIIECTBUSA, YpPE3BbIYAHBIC
MIPOMCIIECTBHUSI, aBapHH, KaTacTpo(bl U CTUXUITHBIE OEICTBUSI.

Ceronus 75% naceneHust 3eMIu MPOXKUBAIOT B TEXHOC(epe Wi 30HE Mepexo/ia

ouocdepa

30Ha nepexoa

TexHocdepa

brocdepa Bo MHOTHX pernoHax IUTAaHETHl aKTUBHO 3aMeHsIeTCs TeXHOChepoit (Tadi.2)
Tabnuma 2

KonTunent Henapymennas YactuuHo Hapymennas, %
tepputopus, % HapyueHHas, %
EBporma 16 20 64
A3zus 45 25 30
C - amepuka 55 20 25

Boinensmores ciaeayromuye XxapakTepHble COCTOSIHUS B3aUMOAEHCTBUSL B cUcTeMe «HemoBeK —
TexHochepay, ompenensieMple YpOBHSMH BO3JCUCTBUSA: KOM(OPTHBIC, IOMYCTHMbBIC, OTACHEIE,
YPE3BBIYANHO OMACHBIE.

Axkcuomsl 0 BXX]I B TexHochepe:

Axcuoma 1: TexHOTeHHBIE ONMACHOCTH CYIIECTBYIOT, €JCH IOBCEIHEBHAS JEATEIbHOCTh
CBSI3aHHAs TIOTOKAaMH BEIECTBA, PHEPTHH U MH(OpMALUU B TeXHOC(hEpe MPEBHIIIAIOT TOPOTOBBIC
3HAYCHMS.

Axkcroma 2 ICTOYHUKOM TEXHOTEHHBIX OMACHOCTEH SIBIISIOTCS AIEMEHThI TEXHOC(hEPHI.

Axcruoma 3. TeXxHOreHHbIE OMTACHOCTHU JIEUCTBYIOT B IPOCTPAHCTBE U BPEMEHHU.

Axcuoma 4. 3ammTa OT TEXHOTEHHBIX OIACHOCTEH JOCTHIaeTCs COBEPIICHCTBOBAHUEM
HCTOYHHKOB OIIACHOCTEH.

AxkcroMa 5. TeXHOT€HHbBIE ONACHOCTH YXYALIAIOT 3/10pPOBbE JIIOAEH, MPUBOIAT K TpaBMawm,
MaTepHaAIbHBIM MOTEPSM U K JErpaaliiy MPUPOAHOMN CpeIbl



Axcuoma 6. 3ammTa OT TEXHOTEHHBIX OIACHOCTEH JOCTHIaeTCs COBEPIICHCTBOBAHUEM
MCTOYHUKOB OIACHOCTH, YBEJIMYECHHUEM PACCTOSHUS MEXAY MCTOYHHUKOM OMAaCHOCTU U OOBEKTOM
3allUThl, IPUMEHEHUEM 3alTUTHBIX MEP.

Axcuoma 7. IlokazaTens KOM(OPTHOCTH MpoIecca KU3HEACIATSIbHOCTH B3aUMOCBSI3aHBI C
BHUJIaMH JIEATEIbHOCTH U OTJbIXa YEIOBEKA.

Axcuoma 8. KOMIIETEHTHOCTD JIIOJIEH B MHpPE OMACHOCTEH M CIOCO0axX 3allUThl OT HUX —
HE0OXOIMMOE yCIIOBHE TOCTHXKEHUS O€30MaCHOCTH KHU3HEACSITEILHOCTH.

K ocHOBHBIM MOKa3aTeNsiM HEraTUBHOCTH TeXHOC(hEpbl OTHOCSATCS:

- YACIIEHHOCTh MOCTPA/IaBIINX;

- IOKAa3aTelb YacTOThl TPAaBMaTU3Ma;

- IOKa3aTelb COKPAIICHUS IPOJOJKUTEIbHOCTH KU3HU;

- peruoHanbHasi MJa/IeHYeCKasi CMEPTHOCTb;

- MaTepHAIIbHBIN yiepo.

K OCHOBHBIM HampaBJICHHSAM MPOCKTUPOBAHUS TeXHOChEpHI U3 ycioBuil odecrneuenus bXK]]
OTHOCATCSL:

- ONTUMAJIBHOE MPOEKTUPOBAHUE PabOYETO MECTA;

- 3alIUTa PACCTOSTHUEM;

- COKpallleHHEe Pa3MEPOB OMACHBIX 30H;

Hcnonb3oBanne 5K0OMO3AITUTHL;

- CHI)KEHHUE OTXOJIOB;

- UCTIOJIb30BaHUE CPEJICTB MHAUBUAYATbHOMN 3aIUTHI.

3 IIpyHIMINIBI, NOHATHS M TePMUHBI Hayku 0 BK /]

[TpuurHbl Bo3HUKHOBEHHS U dopmupoBanus yueHus o bXKJ[ B Poccun - 3To morpedbHOCTH
00I1IeCTBa U YeJI0OBEKA B 3aIIUTE OT OMACHOCTEH.

Ilompebrnocmu oowecmesa.

- COXpaHEHUE 370POBbsI U TPYAOCIIOCOOHOCTH WICHOB OOIIECTBA;

- 3aIllMTa YIEHOB 00IIECTBA OT ECTECTBEHHBIX ONACHOCTEI;

- COXpaHEHWE WM PANUOHAIBHBI POCT YHUCIEHHOCTH YJICHOB OOIIECTBA B YCIOBUSIX
BO3/ICUCTBUS OMACHOCTEW OT BHEIIHUX MPHUYHH.

Ilompebnocmu uenosexa:

- ynotpe0JeHe KaueCTBEHHbIX TPOYKTOB, MTUTHEBOU BOABI, aTMOC(HEPHOTO BO3/1yXa;

- 3aIMTa )KU3HU U 3I0POBbsS OT BHEITHUX OMACHOCTEH cpebl OOUTaHUS;

- ctpemiieHue K noBbimeHuro CIDK;

- npyrue (knaccudukanus noTpedHoCTeH).

OcHoBHas 1enb yuyeHuss o BXKJ[ - dopmupoBanue w mumpokas mporarasHja 3HaHUH,
HaIpaBJIEHHBIX Ha CHUYKEHUE CMEPTHOCTH U MOTEPh 3/I0POBbsI JIFOJIEH OT BHELUIHUX MPUYHUH.

be3omacHoCTh KM3HENEATENBHOCTH - Hayka O KOM(OPTHOM M TpaB-Mo0Oe30MacHOM
B3aMMOJICHCTBHH YEJIOBEKA C TEXHOC(HEPOil.

HoBas oOnactb HaydHbIX 3HaHUI - Hayka o0 0e30nacHocmu HcuzHeOdeamenbHOCmu
yenogeka 6 mexHocghepe N COOTBETCTBYIOIIEE €11 COJlepIKaHUE NTOHATHUS KYabinypa 6e30nacHocmu
dbopMupyroTCs ceifyac Ha OCHOBE HAaKOIUIEHHOTO paHee 00raroro mpakTHYECKOTO OIbITa PEeIIeHUs
MPUKJIAMHBIX 3a/a4 (3amuTa OT BHOpalwii, IIyMa, JJIEKTPOMArHUTHBIX TOJIEH, MEXaHUYECKOTO
TPaBMHUPOBAHUS U JIp.) U TO3UTUBHBIX MOIBITOK UCIOJIB30BaHUS (DyH/IaMEHTaIbHBIX OCHOB HAYKH.

Llenv Hayku o BX/I - cozmanue 3amuThl YesloBeKa B TEXHOC(Epe OT BHEIIHUX HETaTHBHBIX
BO3JICHICTBUI aHTPOIOT€HHOT0, TEXHOIE€HHOI'O M EeCTECTBEHHOIO MpPOHCXOXkIeHus. Obvexmom
3auumul OT OTIACHOCTH SIBJIIETCS YEJIOBEK.

Ilpeomem wuccnenoBanuii B Hayke o BXXJI - 9T0 omacHOCTM M WX COBOKYMHOCTH (ITOCTE
OIMACHOCTEH), JEHCTBYIONMIME B CHCTEMax «OOBEKT 3allUThl - MCTOYHUK OMACHOCTHY», a TaKXKe
CPEZICTBA U CHUCTEMBI 3AIUTHI OT ONTACHOCTEM.

Ilo coBpeMeHHBIM NpeacTaBieHUsAM, HayuHble 3HaHUs B BXKJ[ onuparotcs Ha cienyromue
OCHOBHbIC IPUHLMIIBI:



I - npunyun ammponouyenmpusma: «4enoBek ecTh BbICIIAS ILEHHOCTb, COXPaHEHHE U
MIPOJUICHHE KU3HU KOTOPOTO SIBJISIETCS 1ENBIO €r0 CYIECTBOBAHUS».

II - npunyun cywecmeosanusa enewinux 6o3zoeicmeuil nHa yenoeexka: «Yenopeueckuit
OpraHM3M BCErjla MOKET MOJBEPrHYThCS BHEIIHEMY BO3JCHCTBUIO CO CTOPOHBI KakKOTO-IH0O
HETaTUBHOTO (haKTOpay.

I - npunyun eo3moxrcnocmu cozoanusn 011 4enoeeKka 0€30NACHOU cpedbl OOUMAHUA:
«Co3nanre KoM(MOPTHOH M TpaBMOOE30MACHOW ISl YelIoBeKa cpeibl OOMTaHWS MPUHIMITHATBLHO
BO3MOXXHO U JIOCTH>KUMO NPU COONIOACHUH B HEW MPEEeNbHO JAOMYCTUMBIX YPOBHEH BO3AEHCTBUS
Ha YEJIOBEKay.

IV - npunyun evioopa nymeit peanuzayuu 0€30nacHo20 63auUMO0CUCMEUs UeN08eKA CO
cpedoii ooumanusa: «be3onacHoe B3auMOJICHCTBUE YEIIOBEKA CO CPEI0ii 0OMTaHUs TOCTUTACTCS €T0
ajanrtanuel K OMacHOCTAM, CHI)KEHHEM UX 3HAYUMOCTH U NPUMEHEHHEM YeJIOBEKOM 3aIlUTHBIX
MeEp».

V - npunyun ompuuanusn abconrwomuoi de3onachocmu: «AOCOIOTHas 0€30MAaCHOCTh
YeJI0BeKa B Cpezie OOUTaHMs HEAOCTHKUMAY.

VI - npunyun nayxu o b/K/[, BoO MHOrOoM cooTBeTcTByronmi npunuuny Jle-lllarenbe:
«OBomtonus J1I000M CUCTEMBI HWIET B HAMpPABJICHUU CHIDKEHUS MOTEHIUATHHOW OMaCHOCTH,
rnacuT: «PocT 3HaHUN 4YenoBeKa, COBEPIICHCTBOBAHWE TEXHUKH M TEXHOJOTUH, MPUMEHEHHE
3alIUTHI, OCTA0JIEHUE COLMANBHOM HANpsHKEeHHOCTH B OyaymieM HEu30eKHO TPUBEAYT K
MOBBIIECHUIO 3alIUIIEHHOCTH YeJIOBEKa OT OMIACHOCTEM».

4. O0beKTBI H 30HBI 3alMTHI, KPUTEPHH UX COCTOSITHUS

O0bexkTbl W 30HBbI 3amuThbl. [lockonbky B BXX][ Bcerma peanusyercss NpUHIUIT
AHTPOIIOIIEHTPU3MA, TO TpPH aHAIU3€ U CHHTE3e MpolieM Oe30MacHOCTH >KU3HEAEATEIbHOCTU
YeJI0OBEYECKHI OpraHu3M Bcerja SIBJSETCS LIEHTPOM, OTHOCHTEIHHO KOTOPOTO paccMaTpHUBAeTCs
mo60e onacHoe BO3eHCTBHIE.

HenocpencTBeHHO Kak OOBEKT 3alllUThl YEJIOBEK pacCMaTpUBAETCS MPHU BO3JIECHCTBUU Ha
HEro TpaBMooracHbIX (akTopoB. IIpu Bo3aelcTBHM Ha uYelOBEKa BPEAHBIX (DAaKTOPOB 32 OOBEKT
3alUThl YacTO MPUHUMAIOT pabodyl0 30HY 4YelIOBEKa, MPOU3BOACTBEHHOE MOMEIIEHUE, 30HY
ropojia, peruoHa, KBapTUpbl U T. M. B 3TOM ciaydae OOBEKTOM 3aIIUTHI CTAHOBHUTCS 30HA
npeObIBaHUS YellOBEKa, U BCE 3aJlaud oO0ecredyeHus: 0Ee30MacHOCTH JKU3HENIEATEIbHOCTH YellIOBeKa
CBOJATCS K 0OecrieueHHI0 KOM(OPTHOTO MIIN IOITYCTUMOTO COCTOSIHUS 3THX 30H.

Kputepun kojimyecTBeHHOI OlleHKH onmacHocTeil. /s (KkBaHTH(UKA-1IMN) OMMACHOCTEH B
30HaX 3allUThl MCHOJB3YIOT KPHUTEPUH KOM(OPTHOCTH U TPaBMOOE3OMACHOCTH, a TaKxke
MOKa3aTeIl HEraTUBHOTO BIUSHUS OMAaCHOCTEH.

OcHoBHOE ycnoBHe 0€30MaCHOCTH B 30HE MPEOBIBAHUS YETIOBEKA UMEET BH /T

<11,

rae I - nokaszarens onacHocty; I1/II1 — npenenbHO AOMMYCTUMOE 3HaYEHUE TTOKA3aTelIs.

Kpumepuu xomgopmuocmu. 30HbI IpeObIBaHUS Y€JIOBEKA CUUTAIOTCS OE30MaCHBIMH, €CITU B
HUX HE TPEBBIIICHBl HOPMAaTUBHBIC TPEOOBAHUS IO MapaMEeTpaM MUKPOKIUMAaTa, MO OCBEIICHHUIO,
MpeleabHO JOMYCTHUMBIM KOHIICHTPALUSAM 3arpsA3HSIONIMX BEUIECTB B KOMIIOHEHTaX CpeJlbl
obutaHust (BO31AyX, BOJA, MHUIIEBBIE MPOAYKTHI), MPEACTHHO AOMYCTUMBIM WHTEHCHUBHOCTSIM
SHEPreTUYECKOro U3TyYeHUs U T. 1.

B kauectBe KpuTepueB KOM(OPTHOCTH MO MapaMmerpaM MHUKPOKIUMaTa yCTaHOBJICHBI
3HAYEHUS TEMIIepaTyphl BO3yXa B MOMEUICHUIX, €T0 BIaKHOCTU U TOJIBUKHOCTH

B kauectBe KpuTepHeB KOM(OPTHOCTH MO OCBEIICHHIO YCTAaHOBJICHBI HOPMATHUBHBIC
TpeOOBaHUs K €CTECTBEHHOMY U MCKYCCTBEHHOMY OCBEUICHUIO TOMEUICHUIN U TEPPUTOPUil

[IpuMEeHUTENBEHO K CUTYAIlMH C 3arpsi3HEHUEM KOMIIOHEHT CpeIbl OOUTAHHS Pa3TUIHBIMU
BELIECTBAMH YCJIOBHE KOM(MOPTHOCTH UMEET BU]I

C, <IIJK,

rae C; - KOHILEHTpalMs I-ro BellecTBa B kU3HEHHOM mpoctpaHctBe; [IJIK; - mpeaensHo

JOTYCTHMasi KOHLIEHTpALMsl i-r0 BEIECTBA B JKU3HEHHOM IPOCTPAHCTBE.



B 3aBucMMOCTHM OT CBOWCTB 3arps3HUTENS M BHJA 30HBI 3alUTHl OrpAaHUYCHHUS Ha
JEHUCTBYIONME B HHUX IMOTOKM MOTYT 00JIalaTh OMpeAcsieHHOW crenudukoi. Tak, Uisl OICHKH
KayecTBa aTrMoc(epHOro BO3JyXa B HACENCHHBIX IYHKTaX perjaMeHTUPOBaHBl [Ba BHUIA
JOIMYCTUMBIX KOHLEHTpauuii: MakcumanbHo paszoBas (IIIAK,,) u cpennecyrounas (IIAKc).
Konnenrpauus (C) KaXIoro BpeTHOrO BEIIECTBA B IPU3EMHOM CJIO€ aTMOC(epbl HE JOJDKHA
TPEBBINIATh MAKCUMaIbHO Pa3soBoi NMpenebHo aonycTumoit konuenTpaiuy, T. e. C <IIIK, = npu

ee skcno3unuu He 6oniee 20 muH. Ecnim BpeMst BO3EWCTBHS BPEIHOTO BeEIIecTBa mpeBbimaeT 20
MuH, To HeoOxoanumo codmonats C < ITJIK .. Hekoropsie 3nauenust 111K, 1 IIJIKcc

B peanpHBIX TOpOICKHX (PETHMOHANBHBIX M T.II.) YCJOBHUSAX aTMoc(epHBIH BO3IyX
MPAaKTUYECKH BCErJa OKa3bIBAETCS OJIHOBPEMEHHO 3arps3HEHHBIM HECKOJbKMMHU BEIIECTBAMU.
CoBMeCTHOE HEraTHUBHOE BIHUSHUE 3arpA3HSIONIMX BO3AYX BEIECTB OLICHUBAIOT UHOEKCOM
saepsaznenus ammocghepvt (U3A). nsa xaxgoro i-ro BemectBa W3A=k(C/111K;), tne ki —
koa(durment, paBHseiii 1,7, ms Bemects | knacca; 1,3 — ana Bemects 11 kimacca; 1,0 — muist BemecT
Il xnacca u 0,9 — nnsa IV knacca; C; — Tekymas KOHUEHTpAIUsl KOHIIEHTPALUsl i-r0 BEIIECTBA B
atmocdepe, [1JIK; — mpeaenpHO qomycTUMast CpeTHeCYyTOUHAsE KOHIICHTPAIHS i — T'O BEIeCTBA.

OOBIYHO HMHTETPATBHYIO OILIEHKY 3arps3HEHHOCTH aTMoc(hepbl B TOpojaxX BEAYT IO MSTH
Han0oJiee OMAaCHBIM BEIIECTBAM, /IS YEro PacCUUTHIBAIOT 3HaueHus M3 As mo ¢popmye

5
M3A, =Yk, G
T HAK

B cooTBercTBUM € CYIIECTBYIOIIMMH METOJAAMU OLEHKH YpPOBEHb 3arpsA3HEHHS
aTMOC(epHOTro BO37yXa B ropojax cuuraercss HU3KuM npu MU3A = 0-4; NOBBIMICHHBIM - MIPH 5-6;
BBICOKUM - TIpU 7-13; 04eHb BBICOKUM - TIpu > 14.

[Ipu 3arps3HeHMH cpeasl OOWUTAaHUS TIOTOKAMHU DJHEPTHH YCIOBHE KOM(OPTHOCTH
MPUHUMAET BUJ

i

I, <IIY,,

rae I; - MHTEHCUBHOCTH i-ro moToka sHepruu; 1Y, - mpenenbHO NOMYyCTUMBIA YPOBEHb
WHTEHCUBHOCTH I-TO MIOTOKA YHEPTHUH.

Kpumepuu mpasmobezonacnocmu. Bo3nelicTBie TpaBMOOITACHBIX (aKTOPOB Ha 4YeJIOBEKa
unu  rpymnny (KOJUIEKTUB, HaceJIeHHWe ropoja W T. TI.) JIOAEH OIEHMBAIOT BEIIMYMHOMN
WHIUBUYAIBHOTO WA COUMAIBHOTO PUCKA MPUHYIUTEIHHON MOTEPHU KU3HU, pacCMaTpUBasi pucK
KaK BEpPOSITHOCTh BOSHUKHOBEHHUSI WU PEaTU3alMKi OMACHOCTH (KOHIICTIINS pUCKa KaK Yrpo3bl JJIs
YeJIoBeKa ). JTO MPOUCXOIUT B TeX CiydasX, KOrja MOTOKH MAacC W/WIW SHEPTUi OT MCTOYHHKA
HETaTUBHOT'O BO3JICMCTBUS B JKU3HEHHOM MPOCTPAHCTBE HAPACTAIOT CTPEMUTEIBHO M JIOCTUTAIOT
Ype3MEpHO OMNACHBIX IS YeJIOBEeKa 3HAYCHWH (Hampumep, NpH aBapusax). PUCK HEraTMBHOTO
BO3JICUCTBUS Ha 4YeJOBEKa B JKM3HEHHOM TIPOCTPAHCTBE OOBIYHO CBSA3aH C Pa3BUTHEM
YpE3BBIYAMHBIX TPOUCIIECTBUMA MPUPOTHOTO /UM TEXHOTEHHOTO XapaKTepa.

Puck - seposmuocms peanuzayuu necamugHoz2o 8030elicmausl (6030eticmseue onacHocmu) 3a
onpeoeeH bl Nepuood epemenu (Hanpumep, 3a 200).

Puck  BO3HMKHOBEHHS  YpPE3BBIYAMHBIX  NPOUCIIECTBUM  OLEHUBAIOT HAa  OCHOBE
CTaTUCTUYECKMX  JIaHHBIX WJIM  TEOPETUYECKUX  ucciaenoBanuil. Ilpm  ucnonp3oBaHuM
CTATHCTUYECKUX JAHHBIX BEIIMYMHY PUCKA OMPEIEISIOT 0 (hopmyIie

R:(N'-IC/NO)7

rae R - puck; N, - 4UCII0 Ype3BbIUaUHBIX COOBITHI B rof; No - 00111ee Y1ciio COOBITUH B TO/I.

B BX/I puck peanuzanuu 4pe3BbIYATHO OMACHBIX HETAaTHBHBIX BO3JCHCTBUN OICHUBAIOT,
WCIIONB3Ys CIENYIOIINE BUIBI PUCKA!

- MTHAUBUAYATBHBIN PUCK (R,) - 00BEKTOM 3alIUTHI SIBIISIETCS YEIIOBEK;

- COLMANbHBIN PUCK (R.) - 00BEKTOM 3aIIUTHI SBIISIETCS TPYIINA HUJIA COOOIIECTBO JIIOACH.

NuauBuayanpHBIA  PUCK  OOYCIIOBICH BEPOATHOCTBIO peaM3alliid  OMAacCHOCTEH B
KOHKPETHBIX CUTyauusix. [Ipu HCHOIb30BaHUM CTATUCTUYECKUX IAHHBIX €r0 OINPEICNSIOT IO

dbopmyne



R, =T CH/ C,

rae 7., - YACICHHOCTh MOCTPaAaBIIUX (MOrHOMINX) OT OMpeleIeHHOro (pakTopa OMacHOTO
BO3JICUCTBUS 32 FOJl UM OT UX COBOKYITHOCTH, HAIlpUMEpP IPHU paboTe MIAXTEPOM, UCTIBITATENIEM U T.
1.; C - YUCIIEHHOCTb JIIOJICH, MOABEPKEHHBIX BO3JAEHCTBUIO 3TUX (DaKTOPOB 3a TO/I.

CoyuanbHulli puck XapakTepU3yeT HEraTUBHOE BO3/ICUCTBUE YPE3BBIYAMHBIX MPOUCIIECTBUI
Ha TPYIIbI JoJei. Bennunny ero paccuuThBaroT 1o Gpopmyie

RC = ? N

rae AP-uucinennocts norubmmx ot YII ogHoro Buaa B rox; P - cpeaHsist YMCIEHHOCTD JIUII,
IIPOXKUBAIOLIUX WM paObOTAIOLINX HA JaHHOM TeppUTOPUH, TIOABEPKEHHOM BinsHuI0 YII.

K ncrounukam u ¢pakTopaM cOlIMaIBLHOTO PUCKA MPEXkKIAE BCETO OTHOCHAT:

- 0c000 omacHble 0OBEKTHI, TEXHUYECKHE CPEJCTBA, CKIIOHHBIE K BOBHUKHOBEHUIO aBapuii;

- ypOaHU3HpOBaHHBIE TEPPUTOPHH C HEYCTOMUNBON CUTYaIUeH;

- SMHUJIEMUH;

- CTUXUITHBIE O€CTBUSI.

B BXJI wHOrma Mcmoib3yloT MOHATHE 9Koao2uueckoeo pucka (R,). Ero oueHuBaioT Kak
OTHOIIICHHUE YMCICHHOCTH Pa3pYyIIEHHBIX MPUPOIAHBIX OOBEKTOB K OOIIeH YMCIEHHOCTH OOBEKTOB
Ha pacCMaTPUBAEMOUN TEPPUTOPHUH B TEUCHHE I'0JIa M OMPEIEISIIOT 10 (hopMyIie

AO
Ry=—,
0

rae AO - YHCIIEHHOCTh Pa3pyIICHHBIX MPUPOAHBIX OOBEKTOB W3 uX oOmiero uucia O B
Ipezeiax paccMaTpuBaeMOro peruoHa.

HNHorma »SKOMOTMYECKHM PUCK OLIEHMBAIOT OTHOLICHHEM IUIOIMIAMM  pa3pyLIEHHbBIX
tepputopuii (AS) x obmiel momasny (S) peruoxa, T. €.

AS
Ry =—
S

Hctounukamu u (hakTOpamMH 3KOJIOTHYECKOTO PUCKAa B OCHOBHOM MOT'YT OBITh TEXHOT€HHOE
BIIMSHUE HA OKPYXKAOIIYI0 NPUPOAHYIO Cpedy U CTUXHUIHBIC SBJICHUS: 3EMJIETPSICEHUS,
HaBOJHEHUs, yparaHsl, 3acyxa u T. II.

ABapuM M CTUXUITHBIC SIBJICHUS, XapakTEepU3yeMble Ha WX NEPBOM CTaJAMM 3HAYCHUSIMHU
pUCKa, B JaJbHEWIIEM MOTYT CO3[aBaTh B JKMU3HEHHOM IPOCTPAHCTBE UPE3BbIYANHBIE CUTYalLUU.
CocrosiHue OMacHOCTEN Ha TaKUX TEPPUTOPHUSAX (AKBATOPUSAX W T. I.) OMNUCHIBAIOT BPEIHBIMU
¢dakTopaMy - KOHLIEHTPALMSIMHM BpEAHBIX BELIECTB M 3HAUYEHUSMU YPOBHEW HWHTEHCHUBHOCTU
IIOTOKOB 3HEPrMM OOBIUHO B Oe3pa3mepHbIX enumHunax, kpatHbix [TAK unmm [11Y. XapaxktepHbiM
MIPUMEPOM Pa3BUTHS MTOJAO0HBIX cOOBITUH siBIsieTcs aBapust YADC.

Konyenyua npuemnemoco pucka. BBeneHue B paccMOTpEeHHE MOHATHS O MpPENEIbHO
JOMYCTUMBIX pPHUCKaX (Ryp;) OTpa)kaeT COBPEMEHHBIM TOAXOJ K OLIEHKE Mepbl OIAacHOCTH.
CrtpemMieHue 4elloBEUeCTBAa B MPOIUIOM CO3JaTh Oe€30mMacHyr cpeay obuTaHusi (Ipexe BCEro
TexHoc(epy) oOKazaloch HeEaJeKBaTHBIM JAelcTBUTENbHOCTH. (COBpPEMEHHBI MHpP OTBepr
KOHIICTIIINIO «a0COIOTHON 0€30MacHOCTU» M MpHUIE] K KOHUEMUUU MPUEMIIEMOTO JIOMYCTUMOTO
pucka. Ilpu peanusanuu 3Tol KOHUENUMN BaKHEHIIEW 3a7adeil sSBIsAETCS YCTaHOBJIEHUE BEpXHEU
TPAaHMIIBI JOTTYCTUMOI'O PUCKA.

KitoueBbIM 3HaUY€HMEM TIIpU YCTAHOBJIEHMM JOMYCTHUMOIO pPHUCKAa sBWJIACH HJEf,
npemioxeHHass ®apmepom B 1967 1. CMbIcn uaed 3akioyaicss B YCTAHOBJICHUHM BEIUYMHBI
JOMYCTUMOT'O PUCKA, PAaBHOTO PUCKY BBIXOJa PaJMOAKTUBHOM yTEUYKH B aTMochepy U3 sAepHOTro
peakTopa B Trofl.

CoBpeMeHHbIE TMpEACTaBICHUS 00 YpOBHAX MPHEMIIEMOT0 WHIUBUAYAJIbHOIO pHCKA
TOBOPSIT O CIEAYIOLIEM:

- HIKHIOIO 30HY, TJI¢ 3HAYCHHE BEPOSTHOCTH CMEPTH HAXOIMTCS B mpeenax Menee 107,
MPEACTABIISIIOT MAJOBEPOATHBIE COOBITUS. DTY 30HY NMPUHSATO HA3BIBATh 30HOW MPUEMIIEMOTO PHUCKA.
[lo mpuHATOM B HacTosIIee BpeMs KOHLENIMU JOMYCTUMOE [UIsl HacelIeHUs 3HaueHHue
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WHIUBUAYAIBHOTO PHCKA OT JIF000H (OpMBI ACSITETFHOCTH HE JOJDKHO MPEBBINIATH BEIUIHHY 10°
cMepTell Ha OJHOro 4YeloBeKa B ToA. DJTa BeJIMYMHA B OCHOBHOM CBf3aHa CO CTUXUHHBIMU
MIPUPOJHBIMU SBJICHUSIMH, U30aBUTHCS OT KOTOPBIX HEBO3MOXKHO, BCIIEJICTBUE YETO UX BBHIHYKJICHBI
NPUHUMATh Kak yCJIOBHUS CBOEro cymecrtBoBaHus Ha 3emisie. OJHOBpPEMEHHO CTaTHCTHKA
MOKA3bIBACT TAKXKE, YTO MHAUBUAYAIbHBIM PUCK JIETATBLHOTO MCXOJA MPU IKCILTyaTalldd MHOTHUX
TEXHUYECKHX CHCTEM CyIIECTBYeT Ha ypoBHe 107 ;

- B BEpXHEH 30HE INpU BEPOATHOCTH Ooiiee 107 COCpEeIoTOUEHBl Hanbojiee BEPOSTHHIE
MPUYMHBI, 110 KOTOPHIM MOTHOaeT MoAaBIsioNIee OOJIBIIMHCTBO JIOACH, MO3ITOMY n00aBlieHHE B
HaIly >XU3Hb (AKTOPOB OIACHOCTH C BEPOATHOCTHIO OoJjee 107 CYILIECTBEHHO YBEJIIMYMBAET
BEPOATHOCTh CMEPTU JIOJEH OT BHEIIHUX NPUYMH. DTa 30Ha paccMaTpUBaeTcs Kak 30Ha
HETPUEMIIEMOTO PHUCKA;

- B 30HY WHIUMBUAYAJbHOTO pHCKAa CMEPTH YeJIOBEKa OT 107 o 107 BXOIAIT
MHOT'OYHUCJICHHBIE, BEChbMa PACIPOCTPAHEHHBIC BUJbBI ACATEIBHOCTH U COObITHUS. Ee Ha3bIBaroT
MePEX0THOM 30HOM OT HEAOMYCTUMOTO pHUcKa (> 10'3) K 30HE MPUEMJIIEMOTO pHcKa (< 10'6).

Toxazamenu necamusHoco 61usHUsL ONACHOCMel Ha YeJI0BeKa U o01IecTBO. Peann3zoBanubie
B cpele OOHWTaHMsI 4eJIOBEeKa ONMAaCHOCTH HEHM30EKHO COIMPOBOXKAAIOTCS TMOTEpel 340pPOBbS H
rubenpo oaen. s OleHKH 3TUX MOTEPh Ha 00BEKTaX SKOHOMHUKH B YCJIOBHSIX TOpPOJa, PETHOHA
WK B OBITY HCTIONB3YIOT CIEAYIOUINE a0COMIOTHBIEC MTOKA3aTeNu:

- YUCJICHHOCTH ¢ MOTHOIIMX OT BHEITHUX ()aKTOPOB 3a TOJI;

- YUCJIEHHOCTH 1'7p MOCTPAAABIIUX OT BO3JCHCTBHS TPAaBMUPYIOLIUX (PAKTOPOB 3a roJ;

- YUCIIEHHOCTH 73, TIONYYMBIIUX PETUOHAIBHBIC WM MPOPECCHOHATBHBIC 3a00JICBaHUS OT
BO3JICHCTBUS BPEeIHBIX (PaKTOPOB.

s ouleHKM TpaBMaTM3Ma B IPOU3BOJACTBEHHBIX YCIOBUSAX, KpoMe aOCOIIOTHBIX
MoKazaresei, NCIOIb3YIOT OTHOCUTENbHBIE T0Ka3aTeIN YaCTOThI U TSKECTH TpaBMaTH3Ma.

Hoxazamenv uacmomst mpaemamusma Ky omnpenenser 4YMUCIO HEYACTHBIX CIIyYaes,
npuxosnuxcs Ha 1000 paboTaromux 3a onpeaeaeHHbIN TEPHO/T;:

K, =T,1000/C,

rae C - cpeHecnucoOYHOe YUCI0 PaboTaroIHX.

Hoxazamenv msdcecmu mpasmamusma Kr XapakTepusyer CpeiHIO UIMTEIbHOCTh
HETPYAOCIOCOOHOCTH, MPUXOISAIIYIOCS Ha OJJMH HECYACTHBIN CITydaii:

K. =1 / Top s

rae /1 - cyMMapHOe YHCIIO THEH HETPYIOCTOCOOHOCTH 1O BCEM HECUACTHBIM CITYYasiM.

llokazamenv mpaemamusma co cmepmenvHblM  Ucxo0om Kcy ONpenenser 4ucio
HECYaCTHBIX ciiydyaeB M3 pacdyera Ha 1000 paGoTtaromux 3a ONpeeNeHHBI Nepuoj BpPEMEHH
(0OBIUHO B TON):

Koy = 1000(TCH/C)

rae Tcy - YUCIEHHOCTh MOCTPAABIINX CO CMEPTEIbHBIM UCXOOM.

B kauecTBe mokazareneil HEraTUBHOTO BIMSHHUA ONACHOCTEH, B TOW WM HMHOW Mepe
OTpaXaIOIKUX YPOBEHb OMACHOCTH CPEibl OOUTAHUSI CTPaHbl UM PETUOHA, UCTIOJIB3YIOT

- MAQOeHuecKyr cmepmHocms (Y4UCI0 cMepTel aerei B Bosdpacte no 1 roma u3 1000
HOBOPOXEHHBIX) OT BHEIIHUX MPUYHH;

- 0emcKyl0 cCMepmHOCmb, OTPENENIAeMYIO KaK YUCICHHOCTh YMEPIIHUX B Bo3pacte 10 15 jer
OT BHEIIHHUX MPUYHH;

- CMepmHOCmb HaceNleHus: 8 mpYO0OCnOcoOHOM 03pacme OT BHEIIHUX MPUYHH.

OO6miee coCTOSIHUE SKOHOMHKHU CTPaHbI, OOMIECTBEHHBIX OTHOIIEHUW, YPOBHS COLIMAIIBHOU
3alUThl, KayecTBa cpeabl OOMTaHHS M psAa Apyrux (akTopoB HAXOASIT CBOE HHTETPATbHOE
OTpaX€HUE B TAKUX IOKA3aTeNAX MPOJOKUTEIBHOCTH KU3HU JIIOJIEH B CTpaHe, KaK CpeaHss
MPOJOJKUTENFHOCTD JKU3HHU JIIOJIC B TEHCHOHHOM BO3PAacTe€ U CPEOHSS MPOJOJIKUTEIBHOCTD
YKU3HU JIIOJICH.

Cpeonsist npooond*cUmenIbHOCMb HCUZHU TI00ell 8 NEHCUOHHOM 803pacme KaK WHTErpalbHbIN
MOKa3aTe/lb HEraTUBHOTO BIIMSIHUS YCIIOBUM JKHU3HHU, B TOM UHCIIE OMACHOCTEW cpeabl OOMTaHus,
OTpeseNsieTcsl Kak pa3HOCTh CpeqHEel MPOJOHKUTEIBHOCTH >KU3HU JIIOJIEH U TEHCHOHHOTO
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BO3pacTa, yCTAaHOBJICHHOTO B cTpaHe. JlaHHBIe, NMpHUBeneHHBbIE B TaOu. 1.8, CBUAETENHCTBYIOT O
BEChbMa CEpPhE3HOW CUTYallMH, CBSI3aHHOM C MPOAOJDKHTEIBHOCTBbIO KM3HHM MYX4MH B Poccum B
MPEINCHCHOHHOM U TICHCHOHHOM BO3pacTe.

WHTerpanbHbIM MOKa3aTeIeM OLIEHKU YCJIOBUI H3HM B CTpaHe WJINM PErHOHE SIBIISETCS
cpeonss npooondcumensvrocmy dHcusnu (CIDK) monelt, npoxuBaromyx B KOHKPETHBIX ycIoBUsIX. B
KayecTBE pENEpPHOTr0 3HAUYEHHUs CpeiHeH NPOJOJKUTENbHOCTH KHU3HM CJelyeT IpUHUMATh
MakcuManbHO nocturnyteie 3HaueHus CIDK, B ctpanax mupa (B Hactosimiee Bpemst B SnoHHH
CIDK, = 80 ner).

Ucxons w3 atoro, mns kKaxnoi crpaHel ymenbiierne CIIK moxHO Haiitm mo ¢opmymne
ACIDK = CIDK,, —CIDK, rne CITXK - cpennsis npomoJKUTENILHOCTD JKU3HH B CTpaHe (PETrHOHE),

JeT.
OtHocutenpHoe 3HaueHne ACIDK onpenensroT o popmyie
—_— 10K —CIDK
AACIDK = (C .—C ) .
CIDK,

1.2.JIexuus Ne 2 ( 2 yaca)
Tema: «®@u3no00rus TPyaa U1 KOMGPOPTHHIE YCIOBUSA KU3HEALATEIbHOCTH
1.2.1. Bonpocsl JieKUHu:
1 Knaccudukanusi oCHOBHBIX (POPM J1€ATEIHHOCTH YeIOBEKa
2 O11eHKa TSKECTH U HAPSHKEHHOCTH TPYIOBOM ACSATEIHHOCTH
3 PaboTOCIOCOOHOCTE U €€ JUHAMHUKAa
4. Bausinue napaMeTpoB MUKPOKJIMMAaTa Ha CAMOYYBCTBHE YEJIOBEKa

1.2.2 KpaTkoe coaep:kaHue BONPOCOB
1 Knaccudurkannsi 0cHOBHBIX GOPM /1eSITEIbHOCTH YeJI0BEKA

XapakTep U opraHu3alus TPyIOBOH JEATEIBHOCTH OKa3bIBalOT CYIIECTBEHHOE BIUSHUE HA
U3MEHEHHE (DYHKIMOHAJIBHOTO COCTOSHMSI OpraHu3Ma uesioBeka. MHorooOpasHele (HopMel
TPYAOBOM JEATEIHHOCTH ACTATCS HA PU3UUIECKUN U YMCTBEHHBIN TPYII.

Ou3nYecKuil TPyA XapaKTEpHU3yeTCs HAarpy3KOd Ha OIOpPHO-IBHUTAaTENIbHBIM amnmapar u
(GyHKIMOHATBHBIE CHCTEMBI OpPraHHM3Ma 4YeNIOBeKa (CepAeYHO-COCYIHNCTYI0, HEPBHO-MBIIICYHYIO,
IBIXATENbHYIO U Ap.), 00eCIIeYUBAIOLIUE €r0 AEATEIbHOCTb.

YMCTBEHHBIH Tpya o0OBeOUHSET pPaldOThI, CBA3aHHBIE C MPUEMOM U IEepepabOTKOU
uHpopmanuu, Tpedyromeil NpeuMyIeCTBEHHOTO HAIPsKEHUs] CEHCOPHOI'o amnmapara, BHUMaHUS,
MaMsITH, a TAKXKe aKTUBU3ALUH IPOLIECCOB MBIIIICHHSI, YMOIIUOHAIBHOM Cephbl.

B coBpemeHHON TpynOBOH JEATEIBHOCTH 4YEJIOBEKa 00bEeM YHCTO (DU3MUECKOro Tpyna
HE3HAUUTeNIeH. B cOOTBETCTBHHU C CyliecTBYOMEH (U3NOIOrHYecKor KiaccupuKauei Tpy1oBoi
NESTEIIbHOCTH Pa3INyaroT:

— (hopMBI Tpyaa, TpeOyromye 3HAYUTEIILHOW MBIIIEYHONH aKTUBHOCTH.;

— MeXaHU3UPOBaHHbIE (POPMBI;

— (hopMBI Tpyia, CBSI3aHHBIE € TIOJTYaBTOMAaTHYECKUM M aBTOMAaTHYECKUM IPOU3BO/ICTBOM;

— IpynmoBsle GOpMbI Tpyaa — KOHBEHeED;

— (hopMBI Tpya, CBSI3aHHBIE C AUCTAHIIMOHHBIM YIPABJICHUEM;

— (opMbI UHTEIEKTYaIbHOIO (YMCTBEHHOI'0) TpyZAa MOAPA3AEISAIOTCS Ha ONEepaTOPCKU,
YIPaBIE€HYECKUI, TBOPUECKUN, TPYA MEAULIMHCKUX paOOTHUKOB, TPy IIpenogaBaTeieH, yJalnxcs,
CTYICHTOB.

YcnoBust Tpyza — 3TO COBOKYHMHOCTh (DAKTOPOB IMPOM3BOACTBEHHON Cpelbl U TPYAOBOTO
mpolecca, OKa3blBAIOUIMX BIMSHHME Ha 3J0pOBbE M PAOOTOCIIOCOOHOCTH UENOBEKa B Ipolecce
Tpyna.

B cootrBercTBun ¢ 'OCT 12.0.002—80 pa3znmuuaroT yeThipe TPyNIbl (PaKTOPOB TPYIOBOM
NESITEIbHOCTH:
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—  ¢usuueckre (HakTOpbl, BKIIOYAIOIIME MHUKPOKIMMATHYECKHUE IapamMeTpbl U
3aMbUICHHOCTh BO3JYIIHOM Cpenbl, BCe BUABI M3IYYCHHH, BUOPOAKYCTHUECKHE XaPAKTEPHCTUKH
paboyero Mecta U Ka4eCTBO OCBEILIEHUS;

— XUMHUYECKHe (PaKTOPBI, BKIFOYAIOIINE HEKOTOPHIC BEIIECTBA OUOIOTHYECKON TPUPO/IBI;

— Ouonoruueckre (akTopbl, KyAa OTHECEHbl MAaTOTEHHbIE MHKPOOPTaHH3MBI, OEITKOBBIE
Iperaparsl, a TakKe Iperaparsl, COAepKAIINE KUBBIC KIIETKU U CIIOPHl MUKPOOPTaHU3MOB;

— (baxTOpHI TPYAOBOTO MpOIIECCa.

YcnoBus Tpyda B IIEIOM OILEHUBAIOTCSA IO YETBIPEM KjlaccaM, KOTOPBIC IMPEICTABICHBI
cxeMmoit Ha puc. 1. bezonacusle ycinoBus Tpyna — 3To onTuMaibHble (1-i K1ace) u nonyctumslie (2-
1 KJ1acc) yciIoBHSl.

Onrtumanbhpie (KoMpOpTHBIE) ycrmoBusa Tpyaa (1-i kiacc) oOecneynBaOT MaKCUMAIbHYIO
MPOU3BOUTEIILHOCTh TPY/a ¥ MUHUMAJIBHYIO HANPSDKEHHOCTh OpraHM3Ma 4elloBeKa. DTOT Kiace
YCTaHOBJIEH TOJIBKO JIJISl OLIEHKH MapaMeTpoB MHUKPOKJIMMaTa M (aKkTOpoB TPYAOBOTO Ipolecca.
Jis oCTaNbHBIX (PAKTOPOB YCIOBHO ONTHUMAIBHBIMH CUHTAIOTCS TaKHE YCIOBHUS TpyHa, IpH
KOTOPBIX HeOJIaronpusTHele (pakTophl HE MPEBHIIAIOT 0€30MaCHBIX MPEAeNIOB s HaceIeHUsI.

YCIIOBRHA
TE¥ A

[ . 1
BeshmacHE: J

oo BpamE
(3-# wmaecc)

Puc. 1. Knaccsl yciosuii Tpyna

OnruManneme
{1-# sacc)

— ¥
I

1-8 cTenemm
{31y

Honyeriiie i f:renema-m
[2-i knace) N (1.2

3-iY LTCMCHH

{3.3)

-1 cTensnn
[3.4Y

Jlonmyctumble ycnoBus Tpyaa (2-il kiacc) XapakTepU3YIOTCs TAaKUMH YpPOBHSMHU (DakTopoB
Cpeosl W TPYAOBOTO IIpoOIlecca, KOTOpPble HE MPEBBIIIAIOT YCTAHOBIEHHBIX T'MTHEHUYECKHUMHU
HOpMaTUBaMH s pabounmx MecT. Bo3MokHble H3MEHEHHUS (YHKIMOHAIBHOTO COCTOSIHUS
OpraHM3Ma BOCCTAHABIMBAIOTCSI BO BpeMsS pPErjJaMEHTHPOBAHHOTO OTAbIXa WM K Hadaly
CJIEAYIOIIEH CMEHBl M HE JIOJDKHBI OKa3blBaTh HEOJIArompHsATHOE BO3ACUCTBHE B ONMMKAWIIEM U
OTJIAJICHHOM IEepPHOJIE€ Ha COCTOSHUE 30pOBbSl pabOTaroIero U ero moToMcTBo. ONTUMAIbHBINA U
JIOITYCTUMBIN KJIaCChl COOTBETCTBYIOT OE€30IACHBIM YCIOBUAM TPYAA.

Bpennbie ycnmoBus Tpyaa (3-ii  Kiacc) XapaKTepU3YIOTCS  HAJIMYUEM  BPEIHBIX
IPOM3BOJICTBEHHBIX (PAKTOPOB, MPEBHINAIOIINX THTHEHUYECKHE HOPMATHUBBI M OKAa3bIBAIOIIUX
HeOIaronpusITHOE BO3/ICHCTBUE HA OpraHU3M pabOTaIOLIero W/ ero MoToMcTBa. B 3aBucuMocTH
OT YPOBHSI IIPEBBIICHUS HOPMATUBOB (haKTOPHI ITOTO Kiacca MOJPa3AeIsIIOTCS Ha YEThIPE CTEICHU
BPEIHOCTH:

3.1— BeBIBatONIME 00paTuMBbIe PYHKIMOHAIBHBIC H3MEHEHUS OPraHU3Ma;

3.2— npuBopsIIKe K CTOUKUM (YHKIIMOHAIBHBIM HAPYIIEHUSM U POCTY 3a00JI€Ba€MOCTH;

3.3— mpuBOAsIIME K Pa3BUTHIO MPO(ECCHOHAIBHON MATOJIOTHU B JIETKOM (opMe U pocTy
XPOHUYECKHX 3a00JIeBaHUI;

3.4— nmpuBOAsIIME K BO3HMKHOBEHHIO BBIPAXEHHBIX (OpM MpodecCHOHATbHBIX
3a00JIeBaHUH, 3HAYUTEILHOMY POCTY XPOHHMYECKHX U BBICOKOMY YpPOBHIO 3a00J€BAaEMOCTH C
BPEMEHHOHN yTpaToi TPyAOCIOCOOHOCTH.

TpaBmoomacHble  (3KCTpeMalibHBIE)  yclioBus  Tpyaa  (4-i  kjacc).  YpOBHH
IPOM3BOJICTBEHHBIX ()aKTOPOB 3TOTO KIlacca TaKOBBI, UTO UX BO3JCHCTBUE HA MPOTSIKEHUU paboden
CMEHBI UM €€ YacTU CO3JaeT Yrpo3y IJs KU3HU W/WUIM BBICOKUN PUCK BO3HUKHOBEHHUS TSXKEIBIX
dopM ocTphIX npodecCHOHATBHBIX 3a00JIeBaHU.
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B 3aBucuMoct OT (DaKTHMUECKOTO COCTOSIHUSA YCJOBHSI Tpyda PYKOBOIUTEISIMU
OPEINPUATHIA W OpPTaHU3alHUi MO COTJIACOBAaHUIO C MPOQCOr3aMU YCTaHABIHMBACTCS AOIJIATa B
pasmepe 4...24 % tapudHoii ctaBku. JlonaaTel yCTaHABIMBAIOTCS MO0 KOHKPETHBIM pabounM MecTam
U HAYUCISIOTCS paboumM 3a BpeMsl (DaKTHUECKOW 3aHSATOCTH Ha ATHX Mectax. [lo coriacoBanmio ¢
npocor30M BPEMEHHO CPOKOM IO OJHOTO Troja pa3Mephbl JOMIaT MOTYT OBbITh BBIIIE, YeM
YCTaHOBJIEHO pacueToM, HO He Oosiee 12 % 1uist TSDKENBIX M BpeAHBIX yciaoBUM Tpyna u 24 % — Ha
paboTax ¢ 0co00 TAKEIBIMH U 0CO00 BPEAHBIMU YCIOBUSIMH TPY/a.

2 OleHKA THXKECTH M HATIPAKEHHOCTH TPYAOBOIi 1eATEJIbHOCTH

B cootBercTBuM ¢ P.2.2.755 — 99 paznuyaror Tpu Kjacca yCIOBUU TpyAa MO MOKa3aTelsaM
TSKECTU U HAIIPSHKEHHOCTH TpyAa:

- ONITUMAJIbHBIN (JIETKHI ) — 3aTpaThl SHepTun 10 174 BT;

- IOMYCTUMBIN ( CpeHeH TshKecTH) — 3aTpaThl s3Hepruu ot 175 no 290 Br;

- BpeIHbIN ( TSDKEIbIi) — 3aTpaThl dHepruu cBbime 290BT.

TsokecTh W HANPSHKEHHOCTh  TPYAA XapaKTePU3YIOTCS CTENEHbIO  (PYHKIIMOHAIBHOTO
HanpspkeHus: opranu3Ma. OHO MOXeET ObITh IHEPreTUYECKUM, 3aBUCSIIUM OT MOLTHOCTH paboOThl —

npu (QU3MYECKOM TPYyJE, U SMOLMOHAIBHBIM —- TPU YMCTBEHHOM TpyJe, KOTJa MMEET MEeCTO
UH(pOPMALIMOHHAs Teperpy3Ka.
@duznyeckas TSKECTb TpyJa — OTO Harpy3ka Ha OpraHu3M IpU TpyAe, Tpedyromias

IPEUMYIIECTBEHHO MBIIIEYHBIX YCHJIMH W COOTBETCTBYIOLIETO SHEPreTUYEecKOoro oOecredeHus.
Knaccudukanus Tpyna mo TsDKECTH NPOU3BOIMTCSA MO YPOBHIO IHEPro3arpar ¢ y4eToM BHUAA
Harpy3Kku (cTatuyeckas WiM JUHAMHYECKas) U Harpy»aeMbIX MBbIIIII.

Junamuueckas paboTa — MPOLECC COKPALICHHUS MBIIIL, NPUBOASIIUNA K NEPEMEIEHUIO
rpy3a, a TakXe caMOro Teja 4YeJOBeKa WM €ro yacted B mpocTtpaHcTtBe. IIpu 3ToM sHeprus
pacxoayeTcsi Kak Ha IOAJEp)KAaHUE OINPEICIICHHOTO HAaNpsDKEHUsS B MbIIIAX, Tak M Ha
MexaHnnyeckuit 3¢ ekt padoTsl. BennunHa nuHaMudeckoil Harpy3Kku omnpezensercs no Gopmyse

Y
A=0G mH +ﬂr+fﬂ{1. .
9 2

rae A — auHaMHuueckas Harpyska, KIM; T — Macca rpy3a WiId MpHiaraeMoe yCHIiue, KT
H— BeIcOTa mombema Tpy3a, M; / — paccTOsSHUE IMepeMelneHus rpys3a, M; H; — paccrosiHue
omyckaHus rpy3a, M; G — k03¢ UIHEeHT, paBHBIH 6.

Craruueckasi Harpy3Ka CBsi3aHa C 3aTpaToi 4eIOBEKOM ycuiiuid 0e3 mepeMerieHus Teiaa uin
OTIEeNbHBIX ero uacrted. OHa XapakTepu3yeTcs BEIWYMHOW yIepKUBaeMoro rpysa (i
MPUJIAraeMoro YCUJIUsI) U BpEMEHEM yJIepKaHUsl €r0 B CTATUYECKOM COCTOSTHUU M PACCUUTHIBACTCS
o ¢popmye

P=mt,

I7le M — Macca I'py3a Wi CTaTHYecKoe yCuiIne, KT; t — BpeMsl (pukcanuu ycuius, c.

Kpome cratndeckoil, JUHaAMAYECKON HAarpy3Ku U MaccChbl IOAHUMAEMOT0 U IIEPEMELIAEMOT0
rpy3a, OLIEHKa yCJIOBUH TpyJa MO TSXKECTH TPYAOBOrO Ipoliecca MPOU3BOIUTCA Mo paboueil mose,
KOJIMUECTBY HAKJIOHOB 3a CMEHY, KOJIMYECTBY CTEPEOTUITHBIX paOb0UMX ABMKEHUHN U MEpEMEIIEHUEM
B IIPOCTPAHCTBE, 00YCIOBIEHHBIM TEXHOJIOIMUYECKHM MTPOLIECCOM.

OnTuManbHOCTh, paboyell MO3bl OMPENEseTCs COOTBETCTBHEM IapaMeTpoB paldoueit
IOBEPXHOCTH U Kpecia. OnTumalibHble YCIOBHs AonmyckaroT 10 50 HakJIOHOB 3a CMeHy (OAMH
HakJIOH npumepHo 3a 10 mun). Ecnu sxe HakioHs! ¢ yriiom 6onee 30° nocturarot 100 pa3 3a cmeny,
TO YCJIOBUSL OTHOCST K JOIIYCTUMBIM.

HanpsikeHHOCTE Tpyna XapakTEepU3yeTCsl 3MOLMOHAIBHOM HArpy3Koil Ha OpPraHu3M IIpU
TpyZe, TpeOyrolleM NpeuMyIeCTBEHHO HHTEHCUBHON paboThl MO3ra 110 MOJIy4EHUIO U repepaboTke
UHpOpMaLIUH.

HanpskeHHOCTb TpyZa 3aBUCUT OT AJTUTEIBHOCTH COCPEIOTOYEHHOT0 HAOIIOJCHUS U YKCiIa
OJIHOBPEMEHHO HAOJII0JJaeMBIX OOBEKTOB (KOHTPOJBHO-U3MEPUTENbHbIE NPUOOPBI, MPOAYKT
IIPOM3BOJICTBA U T. II.).
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CymiecTBeHHOE BIHMSHHE Ha CTENEHb HANPSKCHHOTO COCTOSHUS HMCIIOJHUTENS OKa3bIBAeT
OTBETCTBEHHOCTb 32 KOHEUHBII MM IPOMEXKYTOUHBIN pe3ynbTaT Tpy/a.

3.Pa0doT0CNIOCOOHOCTD U €¢ JUHAMHKA

OCHOBHBIM IIOKa3aTelleM TpPYIOBOWH JEATEIbHOCTH 4YEJIOBEKAa MPHUHATO CUUTaTh €ro
paboTOCTIOCOOHOCT, T. €. CIIOCOOHOCTh MPOU3BOAUTH C(HOPMHUPOBAHHBIC, IIEJICHAINPABICHHbIC
JEeUCTBUS, XapaKTePU3YIOIIHECs KOJUYECTBOM U KaueCTBOM PabOThI 3a OIPEEIEHHOE BpeMsl.

PaborocrocobHOCTE  ompexpensercs IByMs TpynnamMu  (akTOpOB — BHEIIHUMH U
BHYTPEHHUMU.

Buemnune (aktopbl — 370 HHPOPMALMOHHAS CTPYKTYpa CUTHAJIOB, T.€. KOJIMYECTBO U (popma
npejcTaBiIeHus HHGPOpPMAllMK, XapakTepucTuka pabouell cpeabl (ynoOcTBO pabouero Mecra,
TEeMIIepaTypa, OCBEIICHHOCTb, HalU4We BPEOHBIX (AKTOPOB H T.I.), B3aUMOOTHOIICHHS B
KOJIJICKTHBE.

Buyrpennue (akTtopel — yYpOBEHb MOJATOTOBKHM, TPEHHUPOBAHHOCTH, BBIHOCINUBOCTb,
HMOLMOHANIbHAS YCTOWYUBOCTb.

[Tpenen paboTocnocoOHOCTH AJIsl FOOOTO YEIOBEKa HE SIBIAETCS MOCTOSHHOW BETUYHUHOM.
W3menenne  mpenena  paboOTOCHOCOOHOCTH ~ BO  BPEMEHM  Ha3blBA€TCsl  JIMHAMHMKOM
paboTOoCroCOOHOCTH.

Bo Bpemst TpymoBo# JAeATENBHOCTH pabOTOCHOCOOHOCTh OpraHU3Ma 3aKOHOMEpPHO
U3MEHsIETCA Ha NPOTSHKEHUU pabodelt cmeHnsl M3MeHeHne paboTocnocoOHOCTH B TeUEHHE pabodeit
CMEHBI HUMEET HEeCKOJIbKO (a3:

- -mpexapabouee cocrosiHue (daza MOOMIHM3AIMM) -- CYOBEKTHBHO BBIpaXKaeTcs B
Oo0AyMBIBaHUM  IpejacTosAlied  paboThl  (MAEOMOTOPHBIM  aKT), BBI3BIBAET  OINpPE/EICHHBIE
npeapadbovne CABUTH B HEPBHO-MBIIIEYHON CHCTEME, COOTBETCTBYIOIINE XapaKTepy MPeCTOsIIeH
Harpys3KH.

- (haza BpabaThIBaHM WM HapacTaromel paboTocnocoOHOCTH

B nepuon BpabaTeiBaHUS IPOUCXOIUT MOCTEIIEHHOE MOBBIIIEHHE pab0TOCIOCOOHOCTH. DTO
NepuoJl MoucKka Hambojee aneKBaTHBIX M 3(PQPEKTHBHBIX BAPHAHTOB (YHKIMOHMPOBAHUS BCEX
OpPraHOB U CHUCTEM, IIE€PUOJ 3HAUUTEIBHOTO HAIPSDKEHHs, BBICOKMX SHEpro3arpar, IHepHos
OpraHU3ali MPOU3BOJILHOTO BHUMAHUA M (DYHKIIMOHAIBHOW OpraHM3alluM JESTEIBHOCTH. JTO
NepuoJi Ka4eCTBEHHOIO M3MEHEHUs (YHKLIMOHAIbHON AaKTMBHOCTH MO3ra, aKTUBU3alUM CBA3EH
MEXy OTIACIbHBIMUA HEPBHBIMHU IIEHTPAMU T'OJIOBHOTO Mo3ra. B 3T0T mepuon paboTocrnocoOHOCTD
HEYCTONYMBA, a 3()()EeKTUBHOCTh €€ HE OYECHb BBICOK;

- ¢a3a BbICOKOH  ycroiumBocTH  paborocmocobHocTn  Ilepmon — ycroitumBoii
pabotocrocoOHOCTH ((ha3a KOMIIEHCAIIMHM) -- YCTAHABJIMBACTCS ONTUMAJIBHBIA PEKUM pabOTHI
CHCTEM OpraHu3Ma, BhIpabaThIBaeTCs CTAOMIM3aLUs ITOKa3aTelNei, a ero JIUTEIbHOCTh COCTAaBIISET
KO BCEMY BpeMEHH paboThl MpUMepHO 2/3. D¢ (HeKTUBHOCTh Tpyda B 3TOT NMEPUOJA MAaKCUMAaJIbHAs.
[lepuon ycroitunBoil pabOTOCTIOCOOHOCTH CHYKUT BaXXKHEHIIUM TMOKa3aTelieM BBIHOCIUBOCTH
YeJI0BEeKa IPU AAHHOM BUJie pabOThI U 3aJJaHHOM YPOBHE HHTEHCUBHOCTH..;

- (aza cHmwkenus pabortocnocoOHoctu. Ilepwox yromsenus (dasza ngexommeHcanun).
XapakTepusyeTcs CHUKEHHEM NPOAYKTHUBHOCTH, 3aMEUIAETCSl CKOPOCTh PEAKLUH, MOSBISIIOTCA
omurOOYHBIE M HECBOECBPEMEHHBIE MAEWUCTBUS, (U3HoNOTHYecKas yCTaloCTh. YTOMIIGHHE —
NCUXO(HU3HOJIOIMYECKOE COCTOSIHME 4YeJIOBEKa, CONPOBOXKJAIOIIEECS YyBCTBOM  YCTaJOCTH,
BbI3BAHHOC HWHTCHCHUBHOW WJIM JUIMTENBHOM JEATeNbHOCTHIO, BBIpaXalolieecs B YXYALICHHH
KOJIMYECTBEHHBIX M KAaueCTBEHHBIX IOKa3zaTesiell paOOThl M INpeKpallarolieecss Mociae OTAbIXa.
YToMieHne — 3T0 00paTUMOe (PU3HOIOTHYECKOE COCTOSHUE YeTIOBEKA.

YTomMIeHHE MOXET OBITh MBIIICYHBIM ((U3HUYECKUM), YMCTBEHHBIM (TICUXUYCCKUM).
Paznuuaior ObICTPO M MEAJICHHO Pa3BUBAIOIIEECS YTOMIICHHE

dusnonornyeckas KapTuHa GU3NYECKOTO U YMCTBEHHOI'O YTOMIJIEHUS CXO/HA. Y MCTBEHHOE
U (QU3NYECKOe YTOMJIEHHE BIHSIOT APYr Ha Apyra. Tak, mpu TKeIoM (PU3MYECKOM YTOMIICHUU
yMCTBEHHasi paboTa MaJIONpPONYKTHBHA, M, HA00OpOT, HpPU YMCTBEHHOM YTOMJICHHM IMaJaeT
MbIieyHast pabortocnocoOHOCTh. [Ipy yMCTBEHHOM YTOMJICHMHM OTMEYAeTCsl PacCTPOHCTBO
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BHUMAHUWA, YXYAUNICHHUC IIaMATH W MBIIIJICHUA, 0ocaa0ageTCa TOYHOCTH U KOOPAUHUPOBAHHOCTD

JIBYKCHHUS.
A

Yemoimieas )

PRI OCTN O O [NNCAOFIENCTIO

] ! 3 3 F | 5 O 4 0

- TMepuoJ BO3pacTaHUs MPOIYKTUBHOCTH 32 CUET HYMOIIMOHAIBHO-BOJIEBOTO HAIPSKCHHUS.
- MepHoj] TMPOTPECCUBHOTO CHIKEHUS pPabOTOCIOCOOHOCTH M 3MOIMOHATIBHO-BOJIEBOTO
HaIPSKEHUSL.

- mepuoja BoccTaHoBIeHUs. HeoOxomum opraHusmy JUisi BOCCTaHOBJIEHHsI pabOTOCTIOCOOHOCTH.
[Ipoa0mKUTENBHOCTD 3TOTO MEpUOa OMPENEAETCs TSXKECThIO MPOJIETaHHON paboThl, BEIUYMHON
KHUCJIOPOJIHOTO JI0JITa, BEJIMYMHON CIBUIOB B HEPBHO-MBIIIEYHOM cucteme. llocie merkoi
OJIHOKPAaTHOM paboThl mepuoa MOXKeT MUThes 5 MuH. [locie Tspkenoilt olHOKpaTHOM paOOTHI --
60...90 MuH, a mocine JUIMTENbHONU (PU3NUECKONW HArpy3KH BOCCTAHOBJICHHE MOXKET HACTYIUTh Yepes
HECKOJIBKO JTHEU

Cytounsie konebanus. PaboTocnocoOHOCTh U3MEHSIETCS TakKe M B TEYCHHE CYTOK. 371eCh
MOKHO  BBIICIUTh TPU HHTEpPBAIA, B  KOTOPBIX YEPEAYEeTCS  BO3pAacTaHUE/CHUKCHHE
paboToCoCOOHOCTH:

1-i uaTepBan: 6 — 10 (12) 4. — paboOTOCIIOCOOHOCTH MOBBILIAETCS;

10 (12) — 15 4. — pabOTOCTIOCOOHOCTH TOCTETICHHO CHUYKACTCS,

2-it maTepBain: 15 — 18 4. — paboTOCIOCOOHOCTH MOBBIILIAETCS;

18 — 22 4. — ymeHbIIaeTCH;

3-it uatepBai: 22 — 3 4. — pabOTOCIOCOOHOCTh CYIIECTBEHHO CHUXKAETCS;

3 — 6 4. — HaYMHAeT BO3pacTaTh, OCTABASICh HUXKE CPEIHETO YPOBHSL.

Henenpupie xonebanus. PaboTocrmocoOHOCTL OOBIYHO MEHSETCS TAK)KE U II0 JHSIM HEACIIH:
[TonenenbHUK — BpabaTbIBaHWE, BTOPHUK-YETBEPT — BBICOKAs pabOTOCIOCOOHOCTh, MATHHIIA,
cy00o0Ta — pa3BHUBaloIIeecs YTOMIICHHE.

[ToBbilieHre  pabOTOCTIOCOOHOCTH W CHIDKEHHE YTOMIIIEMOCTH Ha IPOU3BOJICTBE
JNOCTUTAIOTCS 3@  CYET TMOBBIMIEHUS  KBaNU(pUKANUA  PAOOTHHKOB W TEXHUYECKOTO
COBEpIICHCTBOBAHHUS MTPOU3BOJCTBEHHOTO Mpoliecca.

4.Bansinue mapaMeTpoB MHKPOKJIHMATA HA CAMOYYBCTBHE YeJI0BEKa

[TapameTppl MHUKpPOKJIMMAaTa OKa3bIBaIOT HEMOCPEACTBEHHOE BIIMSHHE Ha TEIIOBOE
CaMOYYBCTBHE YENIOBEKa M €ro padorocrnocoOHOCTh. Hampumep, MoHMXKEHUE TeMIepaTypbl U
MOBBIIICHHE CKOPOCTU BO3JyXa CIOCOOCTBYIOT YCHJICHHIO KOHBEKTHBHOTO TeIJIOOOMEHa U
npoliiecca TEIUIOOTAAUMd MpPU UCHAPEHUH IMO0Ta, YTO MOXKET MPUBECTH K MEPEOXJTKICHHUIO Opra-
Hu3Ma. [Ipu noBeIIEHNH TeMIlepaTypbl BO3yXa BO3HUKAIOT 0OpaTHbIE SIBJICHHUS.

UccnepoBanusiMu  yCTaHOBIIGHO, YTO TMpu Temmeparype Boszayxa Oonee 30°C
paboTocrocoOHOCTh uelOBeKa HauWHaeT Naaarh. J[ns denmoBeka ompeaeneHbl MaKCHMallbHbBIE
TEMIIEpaTypbl B 3aBUCUMOCTH OT JUTUTENBHOCTH HMX BO3JICUCTBHUS U MCIOJB3yEeMBIX CPEACTB
3anuThl. [IpenenvHas TemmepaTrypa BIBIXaeMOTO BO3[yXa, MPH KOTOPOH YEIOBEK B COCTOSIHHH
JBIIIATh B TEUEHHWE HECKOJIbKUX MUHYT 0€3 CIelUaIbHbIX CPEICTB 3alUThI, 0KoJo 116°C.

[IepeHOCMMOCTD YEIIOBEKOM TEMIEPATypbl, KaK U €ro TeIUIOOIIYyIIeHHEe, B 3HAYUTEIbHON
Mepe 3aBHCHT OT BIAQXHOCTH M CKOPOCTH OKPY’KaloIIEero Bo3ayxa. Uem OoJbllle OTHOCUTENIbHAs
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BJIQXKHOCTb, TEM MEHBIIE HCHApseTcd IOTa B €OUHUILYy BPEMEHM U TeM OBbICTpee HacTymaeT
neperpes Tena. OcoOeHHO HeOIarompusITHOE BO3/IEHCTBUE Ha TEMJIOBOE CaMOYYBCTBHE YEJIOBEKa
OKa3bIBAET BBICOKAs BIAXXHOCTH IpH toc... 30°C, Tak Kak IpHU 3TOM IOYTH BCsI BBIJENsIEMast TEMIOTA
OTZaeTcsd B OKPYXAIOLIyK cpeAy INpu ucnapeHuu norta. [Ipyu MOBBIIEHMM BIaXXHOCTU IOT HE
ucnapsiercs, a CTeKaeT KalUISIMM C IMOBEPXHOCTH KOXHOTO NOKpoBa. Bo3HMKaeT Tak Ha3bIBaeMoe
«MIPOJTUBHOE» TEYEHHE I0Ta, H3HYpAIOIIee OpraHu3M M He olecreduBarollee HEeoOXOIUMYIO
TEII00TAAYY.

HepnocraTouHast BIaXHOCTh BO3/AyXa Tak)Ke€ MOKET OKa3aThCs HEOMArompusATHOW s
4eJI0BEKa BCJIECTBUE NMHTEHCUBHOIO MCIIAPEHMSI BJIArU CO CIM3UCTBIX 000JI0UEK, UX MEPECHIXAHUS
U pacTpecKHBaHUS, a 3aTEM U 3arps3HEHUs] 00JIE3HETBOPHBIMU MHUKpoopranuzMamu. [loatomy mpu
JUINTEIbHOM NpeObIBaHUM JIIOJEH B 3aKPBITBIX IOMELICHUSX PEKOMEHIYETCS OrpaHU4MBATHCA
OTHOCUTEIBLHOM BJIAXKHOCTHIO B mpeaenax 30.. .70 %.

Jlis  BOCCTaHOBJIEHMS BOJHOrO OayiaHca JIIOAAM, padoTalUM B TIOpAYUX Lexax,
YCTaHABIIMBAIOT aBTOMATHI ¢ mojicosieHHoM (okoo 0,5 % NaCl) razupoBaHHON MUTHEBOIT BOAOH U3
pacueta 4...5 1 Ha yenoBeka B cMeHY. Ha MHOTMX 3aBojax Ajisl 3THUX LieJiell NPUMEHSI0T OEeJIKOBO-
BUTAMMHHBIA HAMUTOK. B jKapKuX KIMMAaTHYECKUX YCIOBHMSIX PEKOMEHIYETCS MUTh OXJIAXICHHYIO
MUTHEBYIO BOJY WM Yai.

JlnutenpHOE BO3/AEWCTBHE BBHICOKOM TemrepaTypbl OCOOCHHO B COYETAHUU C MOBBIIICHHON
BJIQ)KHOCTBIO MOYKET NPUBECTH K 3HAUUTEIBHOMY HAKOIUIEHHIO TEIUIOTHI B OPraHU3ME U Pa3BUTHIO
MIEpErpeBaHysl OPraHu3Ma BBbILIE TOMYCTUMOrO YPOBHSI — THIIEPTEPMHUHN — COCTOSIHUIO, IIPU KOTO-
pom Temneparypa Tena noguumaercs 1o 38...39°C. [Ipu runeprepMuu U, Kak CiIeACTBUE, TEIIOBOM
yaape HaOJI0alTCs TOJI0BHAsA 00Jb, TOJIOBOKpYXKEHHE, o0mIas c¢i1abocTh, HCKaKEHUE [BETOBOTO
BOCIIPUATHSA, CYXOCTb BO PTY, TOIIHOTAa, PBOTA, OOMJIbHOE MOTOBBLIENEHME. Ilynbc M abixaHue
y4YallleHbl, B KPOBU YBEIMYUBAETCA COJEpKaHUE a30Ta M MOJIOYHOM KucnoTel. [lpm 3TOM
HaOo1aeTcsi OJE€AHOCTh, CUHIONIHOCTD, 3pauykl pacIIMpPEHbl, BpEMEHAMH BO3HUKAIOT CYIOpPOTIH,
MOTEPSI CO3HAHUS.

[Ipon3BoaCTBEHHBIE MPOLIECCHI, BBHIOJHSAEMbIE NPU NOHMKEHHOW TeMIeparype, OOJbIIOoN
MOJABIKHOCTH U  BJIXHOCTH BO3AYyXa, MOTYT OBbITh MNPUYMHON OXJIAXKACHUS U  JlaxKe
[IEPEOXJIAXKACHUS OpPraHU3Ma — THUIIOTEPMHUHU. B HauyanbHBIM NEpUOJA BO3JIEHUCTBUS YMEPEHHOTO
XoJo/la HaOMoJaeTcsl YMEHbIICHHE YacTOThl JbIXaHUS, yBelndeHue oO0bema Baoxa. [lpu mpo-
JOJDKUTEIBHOM JEMCTBUM XOJIOJA JbIXaHWE CTAaHOBUTCS HEPUTMHYHBIM, 4acTOTa U O0OBEM BIOXA
YBEJIMUUBAIOTCSA, HM3MEHSETCS YIeBOIHBIM OOMeH. YBenuueHue OOMEHHBIX MPOLIECCOB IMpPH
noHmxeHun temmneparypsl Ha 1°C cocrtaBisier okoso 10 %, a Mpu MHTEHCHUBHOM OXJIXKICHUU
MO3KET BO3pacTH B 3 pa3a M0 CPaBHEHUIO C YPOBHEM OCHOBHOIO oOMeHa. [losiBjeHHe MbIIIEYHOM
APOKH, IPU KOTOPOH BHEUIHSS paboTa HE COBEPILIAETCS, @ BCSA HEPIUsl IPEBPALLAETCS B TEIUIOTY,
MOXET B TEUEHHE HEKOTOPOTO BPEMEHU 33JI€PKUBATh CHUKEHUE TEMIIEpaTypbl BHYTPEHHHUX Opra-
HOB. Pe3ynpTaToM A€MCTBUS HU3KUX TEMIIEPATYP SIBJISIFOTCS XOJIOAOBbIE TPaBMBI.

ATMOC]epHOe IaBIE€HHE OKa3blBa€T CYUIECTBEHHOE BIMSHHME Ha MPOLECC IbIXaHUS U
caMO4yBCTBHE uyenoBeka. Ecin 0e3 BOJbI M NUIIM YEIOBEK MOXKET MPOXKUTh HECKOJIBKO JHEH, TO
0e3 KHcI0poia — BCEro HECKOJIbKO MUHYT. OCHOBHBIM OpraHOM JbIXaHUS YeNOBEKa, IOCPEACTBOM
KOTOPOr'0 OCYIIECTBIIsIETCS ra3000MeH ¢ OKpyxkarolei cpenon (rimaBHbiM oOpazom 02 u CO02),
ABIIETCS TPaxeoOpPOHXHUANIBbHOE JEPEBO U OOJIBIIOE YUCIO JETOYHBIX My3bIpel (al1bBEOJ), CTEHKH
KOTOpBIX IIPOHU3aHbl TYCTOM CEThI0 KANMJULIPHBIX cocyaoB. OOIas MOBEPXHOCTb allbBEOJ
B3pocioro yenoBeka coctabisieT 90... 150 m2. Yepes cTeHKH anbBeOs KUCIOPO MOCTYIAET B KPOBb
JUTSl TUTAaHUSI TKAHEW opraHu3Ma.

W30biTOuHOE [aBieHHE BO3[yXa MPHUBOJUT K IMOBBIIIECHUIO MMAPIUAIBLHOTO JIaBJICHHS
KHCJIOpO/la B aJIbBEOJIIPHOM BO3[yXe, K YMEHBIIEHHIO O0ObEMa JIETKMX M YBEJIWYEHHUIO CHJIBI
JBIXaTeNIbHOM MYCKYJaTypbl, HEOOXOAUMOM Ui MPOU3BOACTBA BIOXa-BbIJOXa. B cBS3M C ATHM
paboTta Ha rnyOuHe TpeOyeT MojAepkaHHs MOBBIIIEHHOTO NABJICHHS C MOMOUIbIO CIELHAIBHOTO
CHapsDKEHUS WK 000pYA0BaHNUs, B YACTHOCTH KECCOHOB MJIU BOJIOJIA3HOTO CHAPSIKEHUSI.

[Ipn pabote B ycinoBHSIX HM30BITOUHOTO MAABJICHUS CHUKAIOTCS IOKA3aTEM BEHTWIIALUU
JIETKUX 3a CYET HEKOTOPOTO YPEXKEHUs YacTOThI AbIXaHUS U MyJbca. JluTenbHoe npedbiBaHue MpH
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n30bITOYHOM aAaBiieHuu (mopsiaka 700 kIla) mpuBOIUT K TOKCHMUYECKOMY AEMCTBHIO HEKOTOPBIX
ra3oB, BXOJSIIUX B COCTaB BAbIXaeMoro Bo3ayxa. OHO MPOSBIAETCS B HAPYIIEHUU KOOPIUHAIUH
JBUKEHUM, BO30YXAEHUM UM YTHETEHUH, TaJUTIOLMHALIAAX, OCIa0IeHUH TaMATH.

BMmecre ¢ u3MeHeHHEM MapaMEeTpPOB MHUKPOKJIMMATa MEHSETCS M TEIJIOBOE CaMOYYBCTBHE
4eloBeKa. YCIIOBUS, HapylIalollle TEIIOBOW OanaHc, BBI3BIBAIOT B OpraHM3ME pPEAKIUH,
CHOCOOCTBYIOIIME €ro BOCCTaHOBJIEeHMIO. [Ipolecchl perynupoBaHUs TEIUIOBBIICICHUNA IS
MOJAJEpKaHUsl TOCTOSHHOM TeMIepaTypbl Tejla 4YeloBeKa Ha3bIBAlOTCA TepMmoperyisinueil. Ona
MO3BOJISICT COXPAHATh TEMIEPATypy BHYTPEHHHX OPraHOB IIOCTOSHHOW, Omuskort k 36,5°C.
IIpoueccel peryaupoBaHMsl TEIUIOBBIACICHUI OCYHIECTBIISIOTCS B OCHOBHOM TpPEMsl CIOCOOAMM:
OMOXMMHYECKUM IyTeM; MyTeM HW3MEHEHHs] MHTEHCUBHOCTH KPOBOOOpALICHHUS U WHTEHCHUBHOCTHU
IIOTOBBIICTICHUS.

1.3.JIeknus Ne 3,4 (4 yaca)
Tema: «HeraruBHble (pakTOpPBI M UX BO3JCHCTBHE HA YeJI0BEKa H Cpely 00MTaAHHU S
1.3.1.Bonpochl JieKIuM:
1. Knaccugukaius HeraTuBHBIX (PaKTOPOB TEXHOC(EPHI.
2. XapakTepuUCTHKa HETaTUBHBIX (PaKTOPOB
3. Bo3zelicTBre HEraTUBHBIX (PAKTOPOB HA YEJIOBEKA U CPely OOUTAHMUSL.

1.3.2.KpaTkoe coagep:kaHue BONPOCOB
1.Knaccupukanusi HeraTUBHBIX (PaKTOPOB TexXHOCepbI

B mpomecce mnpou3BOACTBEHHON NEATEIBHOCTH pa0OTAOMIMI MOXET BOCIPUHUMATD
BO3JeicTBUE psAfa (PpakTopoB, GOPMUPYIOIIUX YCIOBUA TpyAa. K TakOBBIM OTHOCST: TEXHUYECKHE,
OPrOHOMUYECKUE, CAHUTAPHO-TUTHUEHWYCCKUE, OPTraHM3AIMOHHBIC, ICHXO(PU3UOIOTUYCCKUE,
COLIMAJIbHO-OBITOBBIE, MPUPOTHO-KIMMATHUYECKHE U YKOHOMUYECKUE (PaKTOPHI.

K rpynne texaudecknx (GpakTopoB OTHOCST:

- COCTOSIHUE TEXHUKH;
- YPOBEHb MEXaHM3AIH, ABTOMATH3AIUH IPOU3BOICTBEHHBIX MPOIECCOB;

- HaJTM4Me€ UCIPABHBIX CPEICTB 3aILIUTHI.

2. Dpronomuueckue (GpakTopsl:

(Opronomuka-Hayka 0 3aKOHOMEPHOCTSIX pa0OThI, pabOYMX MPOIIECCOB).

OproHomuueckue  (QaKTOphl  XAPaKTEPU3YIOT  COOTBETCTBHE  DJIEMEHTOB  MAIIWH,
o0opy/noBaHUs, BCTYMAIOIUX BO B3aUMOJEHCTBUE C YEJIOBEKOM, €ro aHTPONOMETPHYECKHUM,
(U3HOIOTHYECKUM U TICUXOJIOTHYECKUM BO3MOKHOCTSIM.

-00beM MoCTyMarouieil oT pabounx opraHoB HHPOPMALIHH;

-YpPOBEHb OpraHU3alMU PAadOUUX MECT;

-yI00CTBa PacIoIOKEHUSI OPTaHOB YIIPABICHUS;

-KOHCTPYKIIUS CHJICHUS OTIepaTopa;

-0030pHOCTH paboyeii 30HBI U T.1.;

-3CTETUYECKOE COCTOSHUE MPOU3BOACTBEHHBIX ITOMEILIEHUH, 1IEX0B, 000PYIOBaHMSL.

3.CanutapHo-TUTUEHUYECKHE  (AKTOPBHl  OTPAXKAIOT  COCTOSIHME  MPOU3BOJCTBEHHON
CaHUTApUU Ha pabOUYMX MECTAX:

-Ka4eCTBO BO3YLTHOU CPEJIbI;

-YPOBEHb BPEJIHBIX BBIACIEHUN U U3TyYCHUN;

-YpOBEHb LIIyMa, BUOpaInu;

-COCTOSIHME OCBEILEHUS U JP.

4. OpranuzaioHHble (HaKTOPb XapaKTePU3yIOT NPUHATHIA HA TPEIIPUITHH:

-peXUM TpyJla U OTIbIXA;

-IUCUUIUIMHY ¥ (OpMY OpraHU3aluu TPYyaa;

-00€CIEUeHHOCTh padOYMX CIELOAEkKAOH, cHel. O0yBbIO W JPYTMMH CpEACTBAMHU
WHIUBUAYAIbHOMN 3aIIUTHI;
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-COCTOSTHME KOHTPOJIS 32 TPYJOBBIM IIPOLIECCOM;

-KauecTBO NPOQecCHOHATbHON MOATOTOBKU PaObOTAIOIIUX.

5. llcuxodusnonornyeckue GakToOpsl OTPAKAIOT:

-HaIPSDKEHHOCTh U TSDKECTh TPYAA;

-MOPaJIbHO-TICUXOJOTMYECKHI KIIMMAT B KOJIJICKTHUBE;

-B3aMMOOTHOILIEHHE PA0OTAIOLIUX APYT C APYrOM U T. .

6. CounanbHO-OBITOBBIE (PAKTOPHI BKIIOYAIOT B CEOSL:

-0011yI0 KYIbTYpy IPOU3BO/ICTBA;

-TIOPAIOK U YHCTOTY HA pabO4MX MeCTax;

-03€JIeHEHUE TePPUTOPUH;

-00€CIeYeHHOCTh CAHUTAPHO-OBITOBBIMH ~ IIOMEIIEHUSMH, CTOJIOBBIMH, MEIITYHKTaMH,
JETCKUMU JIOIIKOIbHBIMU OMEIIEHUSMH, NOJUKIHMHUKAMU;

-COCTOSTHHE JOpPOT, TMOIBE3IHBIX IMyTeH, yI0OCTBO COOOLICHHS MEXIY HPOM3BOJICTBAMH,
y4acTKaMH, HOJISIMH, OpUTafaMu, KUJIBIM KOMIUIEKCOM.

7. IlpupogHo-KuMaTHuecKkue (aKkTopsl - 3TO TeorpaguuecKue M METEOpPOJIOTHYECKUE
0COOEHHOCTH MECTHOCTH:

-BBICOTA HAJ] YPOBHEM MODS;

-penbsed;

-4acTOTa U BUJ OCAJKOB;

-TeMIeparypa;

-BJIQYKHOCTb;

-aTMoc(epHOE TaBIEeHUE U T.J.

8. DxoHOMHUYECKHE (PAKTOPHI BKIIOYAIOT B C€0sI CUCTEMY OIUIATHl M CTUMYJIMPOBAHUE TPY/a.

YcioBus TpyAa BAUSIOT Ha IPOU3BOAUTENIBHOCTD U PE3yIbTaThl TPY/a, COCTOSIHUE 3/I0POBbS
paboTaromux. braronpusTHbie YCIOBUS YIy4IIalOT CAMOYYBCTBHE, HACTPOCHHE YEJIOBEKA, CO3/IAI0T
IPEINOChIIKY JJI1 BBICOKOM NPOU3BOAUTENBHOCTH, M, HA0OOPOT, IJIOXHE YCIOBHUS CHHUXKAIOT
MHTCHCUBHOCTh W KayeCTBO TpyAa, CHOCOOCTBYIOT BO3HHKHOBEHHMIO ITPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U 3a00JIeBaHUH.

Omnacuele u Bpeanble mpomsBoAcTBeHHBIE (akroper mo ['OCT 12.0.003 — 80 CCBT
«OnacHble U BpeIHbIE IPOU3BOACTBEHHbIE (akTopbl. Kiaccubukanusy noapasfensiorcs Ha
YeThIpe TPYIIIBL:

1. ®wusuueckue;

2. XUMHYECKHE;

3. buonoruueckue;

4. Tlcuxouznonoruveckue.

K ¢usnueckum QaxtopaMm OTHOCATCSA IBMXKYLIMECS MAIIMHBI U MEXaHMU3MBbI, MOJABHYKHBIE
YacTH MaIllWH, OOOpYJOBAaHHUS, OCTPBIE KPOMKH, 3ayCEHIIbI, IIEPOXOBATOCTh IOBEPXHOCTEH,
BBICOKOE pAaCIOJIOXKEeHHEe pabouero Mecta OT YpOBHS 3eMiM (1oJsa), Majarolive C BBICOTHI WIH
OTJIETAIONINE MTPEIMETHI, IIOBBIIICHHBIN YPOBEHb BPEAHBIX a3P030JIeH, MapoB, Ta30B, HANPSKECHUS B
JIEKTPUUYECKONW IIeMH, CTAaTMYECKOE DSJIEKTPUYECTBO, IIIyM, BUOpalus, MOBBIIEHHAs WIH
MOHW)KCHHAs! BEJIMYMHA TEMIIEPaTyphl, BIAKHOCTh, MYJIbCALUS CBETOBOIO IMOTOKA, HEIOCTATOK
€CTECTBEHHOI'O CBETa U T.J.

XUMHUYECKUE OMacHbIe U BpeIHbIC (GaKTOPHI MOAPA3ICIAIOT MO XapaKTepy BO3ACHCTBHS Ha
4eJoBeKa (TOKCHUYHBIE, pa3Jpakarollue, MyTareHHble MU T.JI.). DTO MHHEpalbHbIe YH0OpeHus,
MECTULUABI, TOTUIMBO (OCH3MH, AM3EIbHOE TOIUIMBO, KEPOCHH), CMA30YHbIE MaTepHallbl, alleTOH,
O€H30I1, TOJyOJI, METaH, YIJIEKUCIBIH TIa3, JaKu, KpacKu M Jpyrue XHMMHUYECKHe BellecTtBa. B
OpraHu3M XHMHUYECKHE OIAaCHBIC W BpeIHbIC (DAKTOPHI MPOHHUKAIOT Yepe3 JKeITyA0YHO-KHIICUHBIH
TPAKT, OPTaHbl AbIXAHUS, KOXKHBIE TOKPOBBI, CIIN3UCTBIE 000T0UKH.

Buonornyeckne onacHble W BpeAHBbIE (PAaKTOPHI BKIIOYAIOT MATOTCHHBIE MHUKPOOPTaHU3MBI
(6akTepuu, BUPYCHI, TPUOBI), a TAK)KE MAKPOOPTAaHU3MBI ((KMBOTHBIC, PACTCHHS ).
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[Tcuxodusmnonoruueckue GakTopsl — 3TO (U3MUECKHE Meperpy3ku (CTaTUdeckue u
JUHAMHYECKHE) U HEPBHO-IICUXMYECKHE (YMCTBEHHOE IEpEHAIpsHKEHHE, MOHOTOHHOCTh TpYHa,
SMOLMOHAJIbHBIE NIEPETPY3KN).

OnvH M TOT K€ OMACHBIA M BPEIHBIA NPOU3BOACTBEHHBIH (AKTOP MOMKET OTHOCHUTCS
OTHOBPEMEHHO K PA3JIMYHBIM I'PYyIIIaM.

Coznanue Ha IPOU3BOACTBE OJIArONpPUATHBIX YCIOBHM B IEPBYIO OUYEpEab IPEAyCMaTPUBAET
IIOJIHOE MCKJIIOUCHHME WM CHIDKEHHE 10 Oe30MacCHBIX YpPOBHEH BEJIMYMH OMACHBIX M BPEAHBIX
POM3BOJICTBEHHBIX (PaKTOPOB.

2. XapaKkTepuCcTHKA HeraTUBHBIX ()AKTOPOB

Onenka HeraTtuBHbIX (pakTopoB. [Ipu olleHKEe BO3JEHCTBUS HEraTMBHBIX (PAaKTOPOB Ha
YCJIOBCKA CJICAYCT YUYHUTHIBATHL CTCIICHL BJIUAHUA WX HA 3JOPOBLC U KHU3Hb YCJIIOBCKA, YPOBCHL U
XapakTep M3MEHEHUHl (YHKIMOHAIBHOIO COCTOSHMSI M BO3MOXHOCTEM OpraHusma, ero
MOTCHIUAJIBHBIX PE3CPBOB, aalITUBHBIX CITOCOOHOCTEH M BO3MOKHOCTH Pa3BUTHUA MOCJIICAHUX.

IIpu oueHke AOMYCTUMOCTH BO3JAEHCTBUSA BpeOHBIX (DAKTOPOB HAa OpPraHU3M 4eJIOBEKa
UCXOJAT U3 OHOJIOTMYECKOTO 3aKOHA CYOBEKTUBHOM KOJIMYECTBEHHOW OLEHKU pa3IpaskUTes
Bebepa—®dexnepa. OH BbIpakaeT CBA3b MEXKAY M3MEHEHHEM WHTEHCHUBHOCTH DPa3ipakuTens U
CUJIOW BBI3BAHHOI'O OIUYLICHUS: PEaKLMs OPraHU3Ma IMpsIMO IPONOPLUOHAIBHA OTHOCUTEIBHOMY
IPUPALICHHIO Pa3IpaKUTEIS

dL=aﬁ,
R
rnie dL — »o»memeHTapHOE OIIyIIeHWE OpraHu3Ma; a — Kod(hduimeHt mpo-

nopunoHanbHOCTH; dR — 3y1eMeHTapHOE npupalieHue pa3apakxuTes.

Ha 0a3ze 3akoHa BeGepa — dexHepa NOCTPOEHO HOPMUPOBAHUE BPEIHBIX (akTOpoB. YTOOBI
UCKITIOUUTh HeoOpaTtumble Oumonormueckue 3((eKTbl, Bo3AeHCTBHE (HAKTOPOB OTPaHUYMBACTCS
IpPEeeNbHO JOMYCTUMBIMU YPOBHSIMH WM MPEIEIBHO JOMYCTUMBIMU KOHLEHTPALMSIMH.

[IpenenbHO MONMYCTUMBIM ypOBEHb WM MPENEIbHO AONYCTUMAs KOHILIEHTpalus — 3TO
MaKCHUMaJbHOE 3HaueHue (pakTopa, KOTOpPOE, BO3JEHCTBYS Ha 4YelaoBeKa (M30JMPOBAHHO WIM B
COYETaHUHU C JPYrUMHU (pakTopamu), HE BBI3BIBACT Y HETO M y €ro IMOTOMCTBA OMOJOTMYECKHX
U3MEHEHMH JJa)Ke CKPBITBIX U BPEMEHHO KOMIIEHCUPYEMBIX, B TOM UHUCIIe 3a00J€BaHUN, N3MEHEHUH
PEaKTUBHOCTH, aJANTAallMOHHO-KOMIIEHCATOPHBIX BO3MOXKHOCTEH, MMMYHOJOTHYECKUX peaKLui,
HapyleHUH (U3MOJIOTUYECKUX LHUKIOB, a TaKKe IICUXOJIOIMYECKMX HapyHUIeHUH (CHUXKEHUs
MHTEJJIEKTYaJIbHBIX ¥ 3MOLMOHAJIBHBIX CIIOCOOHOCTEN, YMCTBEHHOH pab0TOCIIOCOOHOCTH
Bpenusie BemecTBa

B nHacrosiiee BpemMsl U3BECTHO OKOJIO 7 MJIH XMMHUYECKHMX BEILLECTB U COCAUHEHMM (najnee
BEIIECTBO), M3 KOTOpbIX 60 ThIC. HaxoAiAT MpPHUMEHEHHE B JAEATENHOCTH dYenoBeka. Ha
MEeXAyHapoaHOM pbiHKe exerogHo mosiBisiercs 500... 1000 HOBBIX XMMHUYECKHX COCIUHEHUM M
CMECEH.

BpenHbsIM Ha3blBaeTCsl BEIIECTBO, KOTOPOE IPU KOHTAKTE C OPraHU3MOM YEJIOBEKa MOXKET
BbI3bIBaTh TPaBMbl, 3a00JEBaHUS WJINM OTKJIOHEHHMS B COCTOSSHUHU 3J0pOBbs, OOHapyXHBacMble
COBPEMEHHBIMU METOJIaMH KaK B IpOLleCCe KOHTAKTa ¢ HUM, TaK M B OTJAJCHHBIE CPOKH >KU3HU
HACTOSALIETO U MOCIEIYIOIINX TOKOJIEHUH.

XUMHUECKHe BellecTBa (OpraHMYecKHue, HEOpPraHUYecKue, HJIEMEHT-OPraHUYecKue) B
3aBHCHUMOCTH OT MX IPAKTHYECKOTO UCIIOIB30BAHUS KIACCUPUIIPYIOTCS Ha:

— IMPOMBIIIJICHHbIE S7bl, UCIOJb3yeMble B IPOMU3BOJCTBE: HANpUMEp, OpPraHUYECKHE

pacTBOpUTENN (IUXJIOP3TaH), TOIUIMBO (TIpoMnaH, OyTaH), KpacUTENN (aHUIIUH);

— SJIOXUMHKATbI, MCIIOJIb3YEMblE€ B CEILCKOM XO3AHCTBE: MECTUIMJbI (IeKCaxJIopaH),

WHCEKTUIUABI (Kapbodoc) u np.;

— JIEKapCTBEHHBIE CPECTBA;

— OBITOBbIE XMMHUKAaThI, UCIOJIb3YEMbIE B BHJIE€ NMHUIIEBBIX J00aBOK (YKCYCHas KHCIIOTA),

CpeACTBa CAHUTAPUU, IMYHON FMTUEHBI, KOCMETHKH U T. 1.;
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— OHOJIOTMYECKUE PACTUTENbHBIE U KUBOTHBIE SI/Ibl, KOTOPHIE COJAEPKATCS B PACTEHUAX U

rpubax (aKOHUT, IUKYTA), Y )KUBOTHBIX U HACEKOMBIX (3MEH, Imuesl, CKOPITUOHOB);

— orpasistomue Beniectsa (OB): 3apuH, unpurt, ¢pocred U ap. SINOBUTHIE CBOWCTBA MOTYT

IpOSIBUTH BCE BEIIECTBA, JaK€ TaKWe, KaK IOBapeHHas coylib B OONBIIUX [03aX WM

KHCJIOPOJ IIPU TOBBIMIEHHOM JaBieHuu. OIHAaKo K siaM HPHUHITO OTHOCUTH JIMIIbL T€,

KOTOpBIE CBOE BPEIHOE ACHCTBHE MPOSBISAIOT B OOBIYHBIX YCIOBHSX U B OTHOCHUTEIHHO

HEOOJIBIINX KOJIMYECTBAX.

Bubpauuu. Mansie MexaHnueckue KojiebaHus, BOZHUKAIOIINE B YIPYTHX TejlaxX WM Telax,
HAXOJAILIMXCS IO/ BO3JEHCTBHEM IEPEMEHHOTO (DU3MUYECKOrO TOJsI, Ha3bIBAIOTCS BHOpaLueil.
BozneiicTBue BUOpanuu Ha 4YeioBeKa KIACCHPUIMPYIOT: MO CHocoly mepenayd KosieOaHUi; o
HaIpPaBJICHUIO JEICTBUS BUOpAIy; 10 BpEMEHHOM XapaKTepUCTUKE BUOpaLUH.

B 3aBucumoctu oT cnocoba mepefaun KojeOaHUN 4YeloBeKYy BHOpAlMIO MOJPa3esaioT Ha
o01IyI0, MEpeNalollylocsi 4Yepe3 OINOpHBbIE IOBEPXHOCTH HA TEJIO CHUMIAIIET0 WM CTOSALIETO
4eNoBeKa, U JIOKaJbHYI0, MEepeAaloIIyIocs Yepe3 pyKu denoBeka. Bubpaius, Bo3neicTByomas Ha
HOTU CHUJSIIETO YeJIOBEKa, Ha MPEaIieubs, KOHTAaKTUPYIOLUE ¢ BUOPUPYIOIIMMHU MTOBEPXHOCTIIMU
paboumx CTOJIOB, TAK}KE OTHOCHUTCS K JIOKAIbHOM.

[lo HampaBneHuro  AeiicTBus ~ BHOpalMiO — MOAPA3JEISIIOT  HAa  BEPTUKAIBHYIO,
PacIpOCTPaHSIONIYIOCS 110 OCH X, MEPIEHANKYISIPHONU K OMOPHOM MOBEPXHOCTH; TOPU3OHTAIIBHYIO,
PacipOCTPaHSIOLIYIOCS 110 OCH Y OT CIIMHBI K IPYAH; TOPU3OHTAIBHYIO, PACIIPOCTPAHSIOLIYIOCS 1O
OCH Z OT IIPABOTro IIeya K JIEBOMY.

[Io BpemMeHHON XapaKTEpUCTUKE pa3IMyaloT: MOCTOSHHYIO BHOpaluio, I KOTOpOH
KOHTPOJMPYEMBI MapaMeTp 3a BpeMs HaOtoJeHus u3MeHsieTcss He 6osee yem B 2 pasza (6 nb);
HENOCTOSHHYIO BHOpPALMI0, M3MEHSIOIIYIOCS 110 KOHTPOJUPYEMBIM IapaMerpaMm Oojee 4em B 2
pasa.

Axkyctuueckue KkoneOaHus. Pusmdyeckoe NOHIATHE 00 aKyCTHMUECKHX KOJeOaHMsIX
OXBAaThIBa€T KaK CIbIIIMMbIE, TaK U HECHBIIIUMbIE KOJeOaHUs YINPYrux cpea. AKycTHYECKHe
kosneOanus B auanaszone 16 I'm...209 kI'n, BocnpuHUMaeMble YEIOBEKOM C HOPMAJIBHBIM CIYXOM,
Ha3bIBAIOT 3BYKOBBIMH, ¢ 4acTtoTo MeHee 16 I'm — wHbpa3BykoBeiMH, Bbimie 20 kl'm —
yIbTPa3ByKOBbIMH. PacmpocTpaHsisice B IPOCTpPaHCTBE, 3BYKOBbIE KOJ€OaHUS  CO3JArOT
aKyCTHYECKOE TOoJIe.

VX0 4YenoBeka MOXET BOCHPUHHMMATh M aHAJIM3UPOBATh 3BYKHM B IIMPOKOM JMAIa30HE
4acTOT W MHTEHCHUBHOCTeH. OONacTh CIHBIIIMMBIX 3BYKOB OrpaHMYEHA JBYMsI MOPOTOBBIMH
KPUBBIMH: HIKHSISI — TIOPOT CIJIBIIMMOCTH, BEpXHSs — mopor OoseBoro ouryueHus. Cameble
HU3KHE 3Ha4YeHHs MoporoB jexkaT B auamazoHe 1..5 kl'm. Ilopor ciyxa momomoro dyenoBeka
cocraBiasier 0 ab Ha uactore 1000 I'm, Ha wacrore 100 I'm mopor ciayxOBOIO BOCHPUSTHSA
3HAYUTENBHO BBIIIE, TaK KaK yXO MEHee YYyBCTBUTEIHHO K 3BYKaM HH3KHX 4YacTOT. bojeBbiM
IIOPOTOM MPHUHSATO CUUTATh 3BYK C ypoBHeM 140 nb, yTo cooTBETCTBYET 3ByKOBOMY AaBieHHI0 200
[Ta u uaTeHCMBHOCTH 100 BT/M2. 3BYKOBBIE OLTYIICHUS OIEHUWBAIOTCS IO MOPOTy AUCKOMdopTa
(cmabast 60JIb B yXe, OIIYIIEHUE KacaHusl, IIEKOTaHus).

Iym  ompenensitoT Kak  COBOKYNHOCTh  al€pUOJUYECKUX  3BYKOB  pa3IU4HOMN
MHTEHCUBHOCTU M 4acTOTbl. OKpyKalllue 4YeJOBEKa IIyMbl HMMEIOT DPAa3HYI0 HHTEHCUBHOCTH:
pasroBopHas peub — 50...60 nbA, aBtocupena — 100 agbA, mym naBurartensi JErKOBOTO
asromoousis — 80 nbA, rpomkas my3sika —70 nbA, mym ot aBuxkenus tpamBas —70...80 nbA,
mym B 00bruHOM KBapTupe —30...40 1BbA.

[lo cnekrpasbHOMY cCOCTaBy B 3aBUCMMOCTH OT IpeoOjajaHus 3BYKOBOW JHEPrUM B
COOTBETCTBYIOIIEM JIMANa30HEe YacTOT Pa3IN4aloT HU3KO-, CPEJIHE- U BHICOKOYACTOTHBIE IIYMBI, IO
BPEMEHHBIM XapaKTEPUCTUKAM — IOCTOSIHHBIE U HETIOCTOSIHHBIE, IIOCIEIHNE, B CBOIO OUYEPEb, Je-
JATCS Ha KOJNEOIIOIIMEecs, MPEPHIBUCTBIE M HMITYJIbCHbIE, MO JUIUTEIbHOCTH JEHCTBUS —
IIPOJOJDKUTENbHBIE W KpaTKoBpeMeHHble. C TUIMEHMYECKMX MO3MLUN mpujaaercss OoJblioe
3HaYEHUE  AMIUTUTYJHO-BPEMEHHBIM,  CHEKTPaJbHBIM U  BEPOATHOCTHBIM  IapaMeTpam
HENOCTOSHHBIX IIIYMOB, Hau0O0Jee XapaKTEPHBIX AJIs1 COBPEMEHHOTO ITPOU3BOJICTBA.

DNEeKTPOMarHUTHbIE TOJIS U U3JTy4YeHUs
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CrexTp 31eKTpOMarHuTHHIX Kojebanuit mo yactore pocruraet 1021 I'u. B 3aBucumoctu ot
SHEpruu (POTOHOB (KBAHTOB) €r0 MOAPA3AEIAIOT Ha 00JaCTh HEMOHU3UPYIOUINX U HOHU3UPYIOLIUX
U3JIy4eHUH. B rHrueHn4Yeckoi NpakTUKe K HEMOHU3UPYIOIIUM HM3IyYEHUSM OTHOCAT TAKXKE JJICK-
TPUYECKHE U MAarHUTHBIE MOJIS.

Kpome snextpuueckux mosieli IpOMBILIUIEHHON 4YacTOThI, HA paOOTAIOUIMX BO3JIEHCTBYIOT
nepuoanueckue (CMHycouaanbHbie) MarHuTHbie moiass — MIT (50 T'm). MII obpasyercs B
AJIEKTPOYCTAaHOBKAX, pabOTaloIMMUX Ha TOKE JIH000ro HampspbkeHus. Ero MHTEHCHBHOCTH BBIIIE
BOJIM3U BBIBOJIOB F€HEPATOPOB, TOKOMPOBOAOB, CHIIOBBIX TPaHC(HOPMATOPOB U T. 1.

CornacHO COBpEMEHHBIM NIPEICTaBICHUSAM, OCHOBHBIM MEXAaHHU3MOM OHOJIOIMYECKOTO
neiictBust MII sBnsitoTCA BUXPEBBIE TOKU, KOTOPhIE MHAYILIUPYIOTCS UM B Telle yenoBeka. [Ipu sTom
peaKkiuu OpraHu3Ma HMEIOT HECTCHH(PUUCCKUA XapakTep, MPOSBISIONINICSI B BO3SHUKHOBCHHUH
M3MEHEHUN (YHKIIMOHATBHOTO COCTOSIHUS HEPBHOM, CEpAeUHO-COCYTUCTON, UMMYHHOMN CHCTEM.

Yasrpaduoneroroe nznydenue (Y DU) — crekTp MeKTPOMarHUTHBIX KOJIEOaHUH C THHON
BostHBI 200...400 M. [To Oumomornueckomy 3¢ dexty BeimensoT Tpu obmactu YOU: YOB — ¢
mHo BosHbL 400. ..315 HM, OT/IIMYaeTCs CPAaBHUTENIBHO CIIA0BIM OMOJIOTMYECKUM JIEHCTBHEM;
Y®OB — ¢ nnunoit BosHbI 315...280 HM, 001aaeT BRIpaXEHHBIM 3arapHbIM U aHTUPAXUTHYCCKUM
neiicruem; YOC — ¢ mimHoi BonHbl 280...200 HM, aKTUBHO JE€HCTBYET Ha TKaHEBBIE OEIKU U
JUNHUBI, 0051a7asi BBIPAKEHHBIM OaKTEPHUIIMIHBIM JIEHCTBUEM.

3. BoszaeiictBue HeraTMBHBIX ()AKTOPOB HA YeJIOBEKAa M X HOPMUPOBaHHE

Tokcudueckoe  JAeicTBHE  BpPEOHBIX  BEIIECTB  XapaKTepu3yeTcsl  IOKa3aTeNsIMH
TOKCUKOMETPUH, B COOTBETCTBHM C KOTOPHIMHM BEIIECTBAa KIACCHPHUIMPYIOT Ha Ype3BbIUANHHO
TOKCHUYHBIE, BBICOKOTOKCHYHBIC, YMEPEHHO TOKCUYHBIE H MaJOTOKCHYHBIE. DP(HEKT TOKCUIECKOTO
NEHCTBUS PAa3NMYHBIX BELIECTB 3aBHCHT OT KOJMYECTBA IOMABUIETO B OPraHW3M BEIIECTBA, €ro
(U3HYECKUX CBOMCTB, JIIUTEIBHOCTH MOCTYIUICHUS, XAMU3Ma B3aUMOJICHCTBUS ¢ OMOIOTHYECKUMU
cpenamu  (KpoBblo, (epmentamu). Kpome Toro, sddekT 3aBUCHT OT TMoja, BO3pacTa,
WHIVUBUAYATBHOH YYyBCTBUTEINBHOCTH, IYTEH TIOCTYIUICEHUS W BBIBEICHUS, pACIpEACICHUs B
OpraHm3Me, a TakKKe METEOpPOJIOTUYECKUX YCIOBHM M JPYrHMX COMYyTCTBYIOIIUX (DaKTOPOB
OKpY>KaloIEH Cpeibl.

OmnacHocTh BellecTBa — 3TO BEPOSTHOCTh BOZHUKHOBEHUS HEOIArOMPHUATHBIX TS 310POBbs
3¢ (HeKTOB B peallbHBIX YCIOBHIX MTPOU3BOJICTBY WU MPUMEHEHUS XUMUISCKIX COCTUHEHUH.

B03MOXHOCTh OCTPOrO OTpaBJICHHUS MOXKET OLIEHUBAThCA KOA((GUIMEHTOM OMACHOCTH
BHE3AIMTHOTO OCTPOro uHransnuonnoro orpasienus (KOBOUO):

CeHcubunuzanusi — COCTOSHUE OpraHu3ma, IpU KOTOPOM IOBTOPHOE BO3ICHCTBHE
BEIIeCTBA BbI3bIBaeT Oonbimid 3 dekr, yem npeapiaymee. dPdexkr ceHcnOumm3anum CBs3aH ¢
o0Opa3oBaHHeM B KPOBH U JPYTUX BHYTPEHHUX CpelaX U3MEHEHHBIX U CTaBIIUX UYKEPOJHBIMH IJIs
opranu3Ma OeJIKOBBIX MOJIEKYJ, HHAYIHPYIOMHIX (OPMUPOBAHHE aHTUTEIL.

Knaccudukanus BemecTB Mo xapakTepy BO3JCHCTBUS Ha OpraHu3M M oOuiue TpeGoBaHHs
oesomacHoctu  permamentupyoTes [OCT  12.0.003—74*. Cormacio T'OCT, BemectBa
MO/IPa3ENAI0TCS Ha TOKCUYECKHUE, BBI3BIBAIOLINE OTPABICHUE BCETO0 OpraHM3Ma WU MOpaXKarollue
otnenbHble cucteMbl (L{HC, kpoBeTBOpeHUs), BRI3BIBAIONINE MATOIOTHYECKHE U3MCHECHUS MEUCHH,
MOYEK; pa3/ipaskarolie — BbI3bIBAIOIINE pa3/IpakeHNe CIM3UCTBIX 000JI0UEK JIbIXaTENbHbBIX IMyTeH,
r7la3, JIETKUX, KOXHBIX TIOKPOBOB; CEHCHOWIM3HPYIONIHE, JCHCTBYIONINE KaK aJuIepPTeHBI
(popmanbnerun, pacTBOpUTENH, JaKd Ha OCHOBE HHUTPO- M HHUTPO30COCAMHEHUH U [Ip.);
MyTareHHbIe, TPUBOJAIINE K HAPYIICHHIO TEHETUYECKOrO KOJa, M3MEHEHHUIO HACJIEIICTBEHHOM
uHpopmanun (CBHHEL, MapraHel, paJdOaKTUBHbIE U30TONMBI U [p.); KaHIIEPOTEHHBIE,
BBI3BIBAIONINE, KaK TMPaBWIO, 3JI0KAYECTBEHHBIE HOBOOOpa3oBaHUS (LIUKIMYCCKUE aAMUHBI,
apoMaTHYeCKHUe YTJIEBOJAOPOIbI, XPOM, HUKEIh, acOECT W [p.); BIUAIOIIME HA PEMPOAYKTUBHYIO
(meToponHy0) YHKIIHIO.

Bubpauuu u akycruueckue KoneOaHus

Bubpanus otHOcHuTCs K (hakTOpam, 00JIaJarolIiM BBICOKOM OHOIOTHYECKON aKTHBHOCTBIO.

BrIpa)keHHOCTh OTBETHBIX PEaKIMi 00yCIOBIMBAETCS TJIABHBIM 00pa3oM CHJION 3HEPreTUYEeCcKOro
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BO3JEHCTBUS U OMOMEXAHUYECKUMHU CBOMCTBAMH YEJIOBEYECKOIO TeJla KaK CI0XHOW KojebaTesb-
HOW cucTeMbl. MOITHOCTh KOJ1€0aTeIbHOIO Mpolecca B 30HE KOHTAKTa M BPeMsl 3TOI0 KOHTAaKTa
ABIIAIOTCS TJaBHBIMU I1apaMEeTpaMH, ONPEAENAIOIMMU pa3BUTHE BHOPALlMOHHBIX IaTOJIOTUH,
CTPYKTypa KOTOPBIX 3aBHCHUT OT YAacTOThl M AMIUIMTYIbl KOJEOaHUH, HPOAOIIKUTEIBHOCTH
BO3JCHCTBUS, MeCTa IPUIOKEHUS U HaNpaBIE€HUS OCH BHOpallMOHHOTO BO3IECHCTBUS,
neMI(UPYIONTUX CBOMCTB TKAHEH, SIBICHHI PE30HAHCA U JPYTUX YCIOBHH.

BuOpanvonHas mnaTojoruss CTOMT Ha BTOpPOM MecTe (IIOcie€ MBUIEBBIX) Cpeau
npodeccuoHaNbHBIX 3a0osieBaHuil. PaccmaTpuBas HapylleHHs COCTOSHUS 3/0pOBbSl  IIpU
BUOPALIMOHHOM BO3JCHCTBUM, CIIEIYyeT OTMETUTh, YTO YacToTa 3a00JeBaHUI oOmpelensercs
BEIMYMHON [103bl, @ OCOOEHHOCTH KIMHMYECKHX TMPOSABICHUNA (DOPMUPYIOTCS MOJ BIUSHUEM
crekTpa BUOpauuii. BbeiaensioT Tpu BuAa BUOPALIMOHHOW MAaTOJOTUM OT BO3JCHCTBUSA OOILIEH,
JIOKAJBHOM ¥ TOTYKOOOPa3HOM BUOpAIIHii.

[Ipn neiictBum Ha opraHu3M oOIIeld BUOpalUM CTPagacT B NEPBYIO OYEpEb HEpBHAs
cUCTeMa U aHAJINW3aTOpbl: BECTUOYISIPHBIN, 3pUTENbHBIN, TakTWIbHBIA. BuOpamus sBisercs
crienu(pUIECKUM pa3apakUTeNIeM JUIsi BECTHOYISIPHOTO aHaIU3aTopa, MPHYEM JHHEHHBIE YCKOpe-
HUS — I OTOJMTOBOIO amrmapara, paclojOKEHHOTO B MEIIOYKaxX MHpEeNIBEpHs, a YIJIOBBIC
YCKOPEHUs — AJIs NOJYKPYKHBIX KaHAJIOB BHYTPEHHETO yXa.

Y pabounx BHOPAaLMOHHBIX Hpodeccuil OTMEYEHbl TOJOBOKPYXEHMS, pacCTpOilcTBO
KOOpJAMHALMM JBW)KEHUM, CHUMITOMBI yKauMBaHMs, BECTU-OyJl0-BEreTaTMBHAs HEYCTOWYUBOCTD.
Hapymenue 3putenbHOi GyHKIMN MPOSBISAETCA CYy)KEHHUEM M BBINAJCHUEM OTIENIBHBIX y4acTKOB
IOJIEN 3pEHUs, CHUKEHUEM OCTPOTHI 3peHusi, uHoraa 10 40 %, cyObeKTUBHO — MOTEMHEHUEM B
rnazax. Ilox BnusgHumeM oOwmUMX BHOpanuii oTMe4aeTcss CHHXKEHHE OO0JeBOM, TaKTWIbHOM H
BUOPALIMOHHONW 4yBCTBUTEIBHOCTU. OCOOEHHO OINacHa TOJIYKOOOpazHas BUOpAlLMs, BbI3bIBAIOIIAS
MHUKPOTPaBMbl PpA3JIMYHBIX TKaHEH C TMOCIEAYIOUIMMH PpEaKTHUBHBIMH H3MEeHeHusMu. OOmias
HU3KOUYaCTOTHAsi BHOpanus OKa3blBa€T BIIMSAHME Ha OOMEHHBIE NPOLECCHI, IMPOSBISIIOIINECS
WU3MEHEHHEM YTJIEBOAHOT0, OEIKOBOT0, (PEpMEHTHOr0, BATAMHUHHOTO M XOJIECTEPHHOBOIO OOMEHOB,
OMOXMMHMUYECKHX IOKa3aTelel KPOBH.

BubpanuonHnas 60s1e3Hb 0T BO3AEHCTBHs oOmIel BUOpALUMU U TOITYKOB PETUCTPUPYETCS Y
BOAMTENEH TpaHCIOPTa M ONEPATOPOB TPAHCIIOPTHO-TEXHOJOTMYECKUX MAIIMH M arperaroB, Ha
3aBO/IaxX KeJe300€TOHHBIX M3enuid. /g BoguTeneil MaliuH, TPaKTOPUCTOB, OyIbA03€pPUCTOB, Ma-
IIMHUCTOB IKCKABATOPOB, MOJBEPIaIOIIUXCS BO3ACHCTBUIO HM3KOYACTOTHOM M TOIYKOOOpa3HOM
BUOpAIMii, XapaKTepHbl M3MEHEHUS B MOSACHUYHO-KPECTIIOBOM OTEJe MO03BOHOYHHUKA. PabGoune
4acTo KaJIYyITCS Ha OOJIM B NOSICHMIIE, KOHEUHOCTSAX, B OOJIACTH Kelly/lKa, Ha OTCYTCTBHE all-
NeTuTa, OECCOHHMIlYy, Ppa3ApaXUTEIbHOCTb, OBICTPYI0 YTOMJISIEMOCTb. B 1enom KapTHHA
BO3JEHCTBUS OOIIEH HU3KO- M CPEIHEYACTOTHONW BUOPALIMM BhIpaXKaeTcsl OOLIMMHU BEreTaTUBHBIMU
pacctpoiicTBaMu ¢ nepudepuuecKuMH HapyIIeHUSMH, IPEUMYIIECTBEHHO B KOHEYHOCTAX, CHIDKE-
HUEM COCYIUCTOr0 TOHYCa U UyBCTBUTEIBHOCTH.

bud coBpeMeHHOro Mpou3BOJACTBA, OCOOEHHO MAIIMHOCTPOCHMS,— JIOKaJbHas BUOpalMsL.
JlokanbHON BHOpanMM NOJABEpraloTcs TIJaBHBIM 00Opa3oM JIOAM, padoTarolue ¢ PyYHbIM
MEXaHU3UPOBAaHHBIM HMHCTPYMEHTOM. JlokanbHas BUOpalus BBI3BIBAET CNa3Mbl COCYIOB KHCTH,
IpeaIieynii, Hapylas cHaOXeHHEe KOHEUHOCTEW KpoBblo. OJTHOBPEMEHHO KOJIe0aHUs JEHCTBYIOT
Ha HEPBHBIC OKOHYAHUS, MBIIICYHbIE M KOCTHBIE TKaHHU, BBI3BIBAIOT CHIDKCHHE KOXKHOM
YYBCTBUTEIBHOCTH, OTJIO)KEHHE COJIEH B CycTaBax HaibleB, AeGopMupys U yMeHbIIas
MIOJIBUJKHOCTB CYCTaBOB.

K daxTopam mpon3BOACTBEHHOH Cpelbl, yCYryOISIFOIIMM BpEeIHOE BO3/CHCTBUE BUOpAIHii
Ha  OpraHu3M, OTHOCATCA  4pe3MEpHble  MBIIIEYHblE  Harpy3kd,  HeOJaronpusTHbIE
MUKpPOKJIMMATUYECKUE  YCIIOBUS, OCOOEHHO TIOHMXXEHHas TeMIepaTrypa, IIyM BBICOKOM
MHTEHCUBHOCTH, TCHUXO3MOLMOHAIBHBIA cTpecc. OXakIeHne M CMayuBaHUE PYK 3HAYUTEIBHO
MOBBIIIAET PUCK Pa3BUTHSA BUOpAllMOHHOW OOJIE3HM 3a CUET YCHIJIEHHs COCYIUCTBIX peakuuid. [Ipu
COBMECTHOM JeicTBUM IIymMa W BHOpanuu HaOMOAaeTcss B3auMMHOE YycuieHue s¢¢ekra B
pe3ysibTaTe ero CyMMaluy, a BO3MOXHO, ¥ IOTEHIIUPOBAHUSI.

22



JliitenbHOE  CHCTEMaTH4ECKOE  BO3JEHCTBHE BHOpalmuM NPUBOJUT K  Pa3BUTHIO
BuOparmonHoi 6one3nu (Bb), koTopas BKiIrOYeHa B CTUCOK PO ECCHOHANIBHBIX 3a00JIeBaHMi. JTa
00JI€3Hb JAMAarHOCTUPYETCS, KaK INpaBUIO, y paboTaloIMX Ha TPOU3BOJACTBE; B YCIOBHSIX
HaceJeHHbIX MecT BB He perucrpupyercs, HeCMOTpsl Ha HAJIWYME MHOTMX MCTOYHUKOB BHOpanuu
(Ha3eMHBIN U NMOA3EMHBIN TPAHCIOPT, IPOMBIIIJIEHHbIE HCTOYHUKHU U 1Ip.). JIuna, noasepraromuecs
BO3CHCTBUIO BUOpAIIMM OKPYKAIOLIEH cpelibl, yale 00JeI0T CepAEYHO-COCYJUCTBIMUA U HEPBHBIMU
3a00J1€BaHUAMH U OOBIYHO MPEIBSBISAIOT MHOTO 5Kall00 00IIeCOMAaTUYECKOr0 XapaKkrepa.

['nruennyeckoe HOpMHUPOBaHUE BUOpaLMi periiaMeHTHpYyeT apaMeTphl IPOU3BOACTBEHHON
BUOpauuu W mpaBuia paboThl ¢ BHOpPOOMAacHBIMHM MeXaHu3MaMu U obopynoBanuem, ['OCT
12.1.012—90 «CCBT. Bubpanuonnas 6e3omacHoctb. O0mue TpedoBanus», CaHUTapHBIE HOPMBI
CH 2.2.4/2.1.8.566—96 «IIpousBoacTBeHHass BHUOpaiusi, BUOpAlus B TMOMEMICHUSAX XHIBIX H
OOIIECTBEHHBIX 3JaHMi». JIOKyMEHTHl YCTaHABIMBAIOT: KiaccHU(UKalMio BHOpanuil, MeToIbl
TUTHEHNYECKOW OLIEHKU, HOPMUPYEMBIE MMapaMETPbl U UX JOMYCTUMBIE 3HAUYEHUS, PEKUMBI TPyaa
aun  BUOpoomnacHbIX —mpodeccuil, MoABEprarUMXcs BO3ACHCTBHIO JIOKAIBHOW BHOpanuy,
TpeOoBaHus K 00ecredeHnI0 BUOp0OE30I1acCHOCTU U K BUOPALIMOHHBIM XapaKTEPUCTUKAM MaIMH.

WHTEeHCUBHBIN IIyM Ha NMPOU3BOJCTBE CIOCOOCTBYET CHI)KEHUIO BHUMAHUS M YBEJIUYEHUIO
qucjia OINOOK MPU BBIIOJHEHUH PadOThI, UCKIIIOUNTENBHO CHUIIBHOE BIMSHHUE OKa3blBaecT LIyM Ha
OBICTPOTY peakuuii, cOOp MHPOPMALUU U aHATUTUYECKHE MPOLIECCH, U3-3a IIyMa CHUXKAETCs MPO-
M3BOJUTENIBHOCTh TPYZAAa M yXyALIAeTcsl KauecTBO paborhl. Illym 3arpyaHsieT CBOEBPEMEHHYIO
peaknuio paboTaloUMX Ha MpexylnpeIuTelbHble CHUTHaJlbl BHYTPHUIIEXOBOTO TpaHCIOpPTa
(aBTOIIOTPY34HMKOB, MOCTOBBIX KPaHOB U T. II.), YTO CIHOCOOCTBYET BO3HUKHOBEHHIO HECYACTHBIX
Clly4yaeB Ha IPOU3BOJICTBE.

B OuosornyeckoM OTHOIIEHWH WIYM SBISETCS 3aMETHBIM CTPECCOBBIM  (DaKTOpOM,
CIOCOOHBIM  BBI3BAaTh CPBIB IPUCHOCOOUTENBHBIX PEAKIMHA. AKYCTHUECKHH CTpecC MOXET
NPUBOANUTH K Pa3HBIM MPOSBICHUSAM: OT (YHKIMOHANBHBIX Hapymenui perymsiuuun [[THC no
MOp(GOJIOrHUecKH 0003HAYEHHBIX JI€T€HEPATUBHBIX JECTPYKTUBHBIX MPOLIECCOB B Pa3HBIX OpraHax
n TkaHsx. CTeneHb WIyMOBOM NATOJOTMU 3aBUCUT OT HMHTEHCHUBHOCTH M INPOAOJIKUTEIBHOCTH
BO3eHCTBUS, (QyHKUMOHaIbHOro cocrosHus LHHC wu, 4r0 OueHb BaXHO, OT MHAMBUAYAJIBHON
YyBCTBUTEIBHOCTH OpraHuW3Ma K aKyCTHMUECKOMY pa3Apaxurento. MHIuMBHIyanbHas 4yBCTBH-
TEIBHOCTD K IIyMY COCTaBIsAET 4... 17 %. CuuTaror, 4To MOBBIIECHHAS YyBCTBUTEIBHOCTD K IIyMY
OTIpeEIAETCs] CEHCUOMIM3UPOBAaHHON BET€TaTUBHON PEaKTUBHOCTBIO, Ipucyel 11 % Hacenenus.
XKenckuil u neTckuil opraHu3M OCOOEHHO YYBCTBUTENBHBI K IIyMy. Bbicokas MHAMBHIyanbHas
YyBCTBUTEIBHOCTh MOJKET OBITh OJHOM W3 INPUYMH IOBBIIIEHHONH YTOMJISIEMOCTH M Pa3BUTHSA
pa3IUYHBIX HEBPO30B.

[IIym oka3piBaeT BIMSHHME Ha Bech opraHusM uenoBeka: yrHeraer [IHC, BbI3biBaer
U3MEHEHHE CKOpPOCTH [bIXaHMs U IyJbca, CHOCOOCTBYET HapyIIEHHI0O OOMEHa BeILECTB,
BO3HUKHOBEHHIO CEpAECUHO-COCYIUCTBIX 3a00J€BaHUI, TUIEPTOHUYECKOW OO0JIE3HH, MOXKET
IPUBOAUTH K MPO(PECCHOHATBHBIM 3a00J1€BaHUSM.

[Iym ¢ ypoBHem 3BykoBoro aasieHus a0 30..35 nb mnpuBblueH s yenoBeKa U HE
6ecniokout ero. Ilossimenue storo ypoBHs 10 40...70 n1b B ycnoBusX cpelbl OOMTaHUS CO3JaeT
3HAUUTENIBHYI0 Harpy3ky Ha HEPBHYIO CHUCTEMY, BbI3bIBas YXYAILIEHHE CaMOUYYBCTBUS U IIPH
JUTUTENILHOM JIeHICTBUM MOXKET OBITh NMPHUUMHON HEBPO30B. BozelicTBue nryma ypoBHEM CBbIIIE 75
b MOXXET NMPUBECTH K TOTEepe cilyxa — MpodeccCuoHanbHON Tyroyxoctu. Ilpu neiictBum mryma
BbICOKUX ypoBHell (Oosiee 140 nb) Bo3MoOXkeH pa3pblB OapaOaHHBIX MEPENOHOK, KOHTY3Us, a IpU
emte 6osee Boicokux (0onee 160 n1b) u cmepTsb.

Hopmupyembie mapameTpsl iryMa Ha padounx mectax omnpeaenensl ['OCT 12.1.003—83* ¢
nononHeHusMu 1989 r. u CanurapupiMu Hopmamu CH 2.2.4/2.1.8.562—96 «lllym Ha pabGouux
MecTax, B MOMEIIEHHUIX HJIbIX, OOIIECTBEHHBIX 3[JaHUN UM Ha TEPPUTOPHUM KUIIOM 3aCTPOUKM».
JIOKYMEHTBI JAlOT KJIACCHU(HUKAIMIO IIIYMOB II0 CIIEKTPY Ha IIWPOKOMOJIOCHBIE H TOHAJBHBIE, a O
BPEMEHHBIM XapaKTepUCTUKAM — Ha IIOCTOSHHbIE U HENOCTOsIHHbIE. [[1s1 HOpMHUpPOBaHMS
IIOCTOSIHHBIX IIYMOB INPUMEHSIOT JOMYCTHUMBbIE YPOBHM 3ByKOBoro aamieHus (Y3Jl) B aeBstu
OKTaBHBIX I10JIOCAX YaCTOT B 3aBUCUMOCTH OT BHJA IPOU3BOJACTBEHHOM JesTenbHOCTH. [lns
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OpPUEHTUPOBOYHOM OLIEHKH B Kau€CTBE XapaKTEPUCTUKU IMOCTOSHHOTO HIMPOKOIOJIOCHOTO IIyMa Ha
pabouux MecTax MAOIyCKaeTcs NMPUHMMAaTh YpOoBeHb 3Byka (ObA), ompexaenseMblii 1o Imkaie
AmyMomepa ¢ KOppeKIMeHl HHU3KOYacTOTHOW COCTaBISAIOIIEH IO 3aKOHY UYBCTBUTEIBHOCTH
OpPraHoOB cllyxa M NPUOIMKEHUEM pe3yJIbTaTOB OOBEKTUBHBIX HM3MEPEHHH K CyObEKTHBHOMY
BOCIPUSATHIO.

K OMII npoMBbIIITIEeHHOM 4aCTOTBI OTHOCATCS JIMHUY 3JekTponepenay (JIDII) nanpsxkeHnnem
no 1150 kB, OTKpbITBIE pacHpeleNUTENbHbIE YCTPONCTBA, BKJIIOYANOIINE KOMMYTAllMOHHBIE
anmaparbl, YCTPOWCTBA 3alllUThl M ABTOMATUKM, H3MEpUTENbHble NpUOOpel. OHU SABIAIOTCA
MCTOYHUKAMU JIEKTPUUYECKUX U MarHUTHBIX 0JIeH mpoMbInuieHHOM yacToThl (50 I'n). nurensHoe
JeWCTBUE TaKuUX IOJeH NPUBOIUT K pPACCTPOWCTBAM, KOTOPbIE CYOBEKTHBHO BBIPAXKaIOTCA
*aj00aMy Ha TOJIOBHYIO OO0JIb B BUCOYHOM M 3aTBUJIOYHOW O0JIACTH, BSUIOCTh, PACCTPOMCTBO CHA,
CHIJKEHHE TaMATH, MOBBIIIEHHYIO pPa3/IpaKUTEIbHOCTh, amaTuio, 0oiau B obsactu cepaua. s
XxpoHudeckoro Bo3zaeicTeuss OMII npoMBIIIEHHON 4YacTOThl XapaKTEpHbl HApyLIEHUS PUTMA U
3aMeJICHHE YaCTOThl CepACUHbIX CoKpalieHuil. ¥ pabdotaronmx ¢ OMII npoMblliuIeHHONH 4acTOTHI
MoryT HaOmonateest pynkimonansueie Hapymenus B LIHC u cepredno-cocyaucToil cucreme, B
coctaBe kpoBH. IloaToMy Heo0XOAMMO OrpaHMYMBaTH BpeMs MpeObIBaHUS 4YEJIOBEKA B 30HE
JNEUCTBUS 3IEKTPUUECKOTO IOJIsI, CO3AaBAEMOI0 TOKaMH MPOMBIIIJIEHHOW YacTOThl HANpPSKEHUEM
Boie 400 xB.

HopmupoBanne OMII npoMbIIIIEHHOM 4acTOThl  OCYHIECTBIIAIOT 10  IPEEIBHO
JOIMYCTUMBIM YPOBHSIM HANpsDKEHHOCTH  3JeKTpudeckoro mnosd ~(kB/M), HampsbkeHHOCTH
MarauTHOro mois H (A/M) wnu wHIyKuu MarHuTHoro mnoiss B (MxTn) wacroroir 50 I'm B
3aBUCUMOCTH OT BPEMEHM IpeObIBaHMs B 3JIEKTPOMAarHUTHOM I10JI€ Ha pabodnx MecTax IepcoHana
U pernaMmeHTupyorcd CaHUTapHO-3MUAEMHOIOTMYECKMMH NpaBuiaMu U HopMmatuBamu CanlluH
2.2.4.1191—03.

JHonyctumoe BpeMs npedsiBanus B D11 MokeT ObITh peaIn30BaHO OJHOPA30BO WM APOOHO
B TeueHue pabouero aAHdA. B ocranbHOe pabouee Bpemst HanpskeHHOCTh DI He JosKHa MpeBbIIaTh
5 kB/m. Ilpu nanpspkennoctu OI1 20...25 kB/M Bpemst npebbiBanus nepconana B I He A0KHO
npespimiath 10 mMuH. IlpenensHO momycTHMBIN ypoBeHb HampsbkeHHOCTH OlI ycranaBnmBaercs
paBHBIM 25 KB/M.

Cucremarnyeckoe BozjelcTBue Ha YenoBeka OMMU ¢ ypoBHamu, npebimatommmu 1Y,
IIPUBOJUT K Pa3BUTHIO ABJICHUH J€3aJaNTaliH, YTO MPOSBISIETCS B BUIE CEPHE3HBIX U3MEHEHUH B
COCTOSIHUH €T0 30POBbsl, KOTOPbIE, OJHAKO, HE UMEIOT CHELM(PHUECKOro XapaKkTepa.

B nepByto ouepens cTpagaroT LiEHTpalbHas HEPBHAs!, SHAOKPUHHASA U UMMYHHAsl CUCTEMBI.

B Hacrosee BpeMs MMEIOTCA JaHHBIE, CBHIETENIBCTBYIOHNIME O TOM, uro OMMU crnenyer
paccMaTpuBaTh Kak OAMH H3 (aKTOPOB pHCKAa B DPa3BUTUM PAHHEIO aTEpPOCKIIEpO3a,
TMIIEPTOHUYECKONW OoJIe3HH, HIIeMHYecKol Oosie3HM cepiua M MH(apKkTa MHOKapAa, CHUHIPOMA
JENpPEecCuy TaKUX HEWpoJereHepaTUBHBIX 3a0oseBaHMil, kak Oosie3Hu Aunbureiimepa u Ilap-
KMHCOHA, POrPeCcCUPYIOasi MbIIIEYHAs aTpOQUsL.

VYibrpaduoneToBoe U3IMydEeHHE, COCTABIAIONIEE MPUOIU3ZUTENBHO 5 % IUIOTHOCTH TOTOKA
COJIHEYHOI'O H3JyYEHHs,— JKU3HEHHO HEOOXOAMMBIA (aKTOp, OKa3bIBAIOIIMN OaroTBOpHOE
CTUMYJIUpYIOIIEE [EHCTBHE Ha OpraHM3M. YIbTPapHOJIETOBOE OOJyueHHE MOXET MOHMXKATb
YYBCTBUTEIBHOCTh OpPraHM3Ma K HEKOTOPBIM BPEIHBIM BO3JEHCTBUSAM BCIEICTBUE YCHIJICHHUS
OKHUCJIUTEIbHBIX IPOLECCOB B OpraHu3Me U Ooiiee ObICTPOro BBIBEACHMSI BPEAHBIX BEIIECTB U3
opranusMma. Ilong Bozneiicteuem Y®OUW onTuManbHON IUIOTHOCTH HaOmronanu 0ojiee MHTEHCUBHOE
BBIBEJICHUE Maprasiia, pTyTH, CBHUHIA; ONTUMaJbHblE 103bl Y DU akTUBU3HPYIOT AEATEIBHOCTD
cepalna, oOOMEH BEIIeCTB, IOBBIIAIOT AKTUBHOCTh (EPMEHTOB  JbIXaHMA, YJIy4IIAIOT
KpoBeTBOopeHue. OHaKO 3arpsi3HEHHE aTMOC(ephl OOIBIINX TOPOIOB MOHIKAET €€ MPO3PAYHOCTD
s Y®OU, orpanuumnBas ero 6JaroTBOPHOE BIUSHUE HA HACEJICHUE.

VYnerpaduoneroBoe U3ITy4yeHue HCKYCCTBEHHBIX HCTOYHUKOB (manpumep,
3JIEKTPOCBAPOUYHBIX [JYyr, IUIA3MOTPOHOB) MOXET CTaTh IPUYMHONW OCTPBIX U XPOHHUYECKUX
npodeccuoHaTbHBIX NopakeHniH. Hanbosee ysa3BUMBI I11a3a, MpUYEM CTPaTaeT MPEeUMyIIECTBEHHO
poroBulia u ciau3ucTas 00osouka. OCTpble MOPAXKEHUs TJ1a3, TaK Ha3bIBa€MbIe JEKTPOO(TAIBMUM,
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MIPEICTABISIOT COOOW OCTPbI KOHBIOHKTHBHUT, WJIM KEpPaTOKOHB-IOHKTUBUT. 3aboseBaHUE
MPOSBISETCS  OIIYIIEHHEM [OCTOPOHHEro Tejla WM TMecka B TIJa3aX, CBETOOOS3HBIO,
cne3oreuenneM. Hepenko HabmrogaeTcst spuTemMa Koxu Jinia v Bek. K xponndeckum 3a001eBaHUAM
OTHOCST XPOHWYECKHH KOHBIOHKTHBHUT, Onedaput, karapakTy. PoroBuna rna3za Haubonee
YyBCTBUTEIbHA K W3JIY4eHHMIO BOJIHBI uinHOM 270.. .280 HM; HaumOoibliee BO3AEHCTBHE Ha
XPYCTAJIMK OKAa3bIBaeT M3JydeHHue B auamnazoHe 295..320 HM. B03MOXHOCTH MOpa)karoUIero
neiicteust YDA Ha ceTyaTKy HEBENUKA, OJHAKO HE UCKIIOUECHA.

KoxHble mopaxkeHHs! MPOTEKAIOT B (JOopMe OCTPHIX AEPMATUTOB C SPUTEMOM, HHOT/Ia OTEKOM
u o0pa3oBaHMEM Iy3bIpeil. Moryr BO3HUKHYTh OOLIETOKCHUYECKHE SIBJICHHUS C IOBBILIEHHEM
TEeMIepaTypbl, 03HOOOM, ToJIOBHBIMH Oomsimu. Ha koke mocne uHTeHCHBHOro Y ®-o0mydeHus
pa3BUBAETCA TMIIEPIIMTMEHTANMs U wIenymenue. JimurensHoe Bo3aeicrsue Y @-nydyeil NpUBOIUT K
«CTapeHHIO»  KOXKH, aTpouu  JOHIEPMHCA, BO3MOXKHO  pa3BUTHE  3JI0KAYECTBEHHBIX
HOBooOpazoBanuii. [lpu moBTopHOM BO3xaeiicTBuu Y DU nmeer MecTo Kymymsiuus OUOIOTUYECKUX
3¢ dexToB.

Jonyctumast ”HTEHCUBHOCTh Y D-00ydeHus: paboTaomuX TpU HE3AUUIIIEHHBIX Y4acTKax
MOBEPXHOCTU KOXkH He Ooinee 0,2 M2 (y1u10, miesi, KUCTH PYK U JIp.) O0IIel MpoaoIKUTETbHOCTHIO
Bo3aeicTBUSA U3inydeHus 50 % paboueil CcMEHbI U JUIMTEIBHOCTH OJJHOKPATHOTO OOJy4EHUs CBBILIE
5 muH u 60see He nopkHO npeBbimarh 10 Bt/M2 mis obmactu YOA u 0,01 Br/M2 — nns o6mactu
YOB. U3znydyenue B obnactu YPC npu ykazaHHON MPOJOIKUTEILHOCTH HE TOIYCKAETCA.

Jlazepnoe wusnyuenue (JIM) mnpexacraBnser co0oil 0COOBIH BHI 3JIEKTPOMAarHUTHOTO
U3IIy4eHus, reHepupyeMoro B nuarnazone unH BoaH 0,1..1000 mxm. Otmauume JIM ot npyrux
BHUJIOB H3JIYYCHHS 3aKJIH0YAETCSI B MOHOXPOMATUYHOCTH, KOTE€PEHTHOCTU M BBICOKOM CTENEHU
HanpaBiieHHOCTH. [Ipu olLeHke OHOJIOTMYECKOro JAEWCTBUA CIEAYeT pas3inyarb IMPSMOE,
oTpaxkeHHoe U paccesHHoe JIM. DddexTsl BO3ACHCTBUSA  ONpENENsoTCs MEXaHU3MOM
B3aumozeiicteus JIM ¢ TkaHsAMH (TErIOBOH, (POTOXUMHUYECKHH, YAapHO-aKyCTHUECKUH W Ap.) U
3aBUCAT OT JUIMHBI BOJHBI M3JIY4YEHHS, [UIUTEIbHOCTH HWMITyJbca (BO3ICHCTBHS), YacTOTHI
CJICZIOBAHMS UMITYJIECOB, TUIOIIAAN 00Jy4aeMOro y4acTKka, a TakkKe OT OMOJIOTHYECKUX U (U3UKO-
XUMHUYECKUX OCOOEHHOCTEH 00ydaemMbiX TKaHe u opranoB. JIM ¢ mnmuHON BoiHB 380... 1400 HM
MPEACTABISIET HAMOOJBIIYI0 OMACHOCTh ISl CETYATKU TJla3a, a HW3JIydeHUE C JJIUHON BOJIHBI
180...380 um u cBbiie 1400 HM—J1s1 IEpeHUX CpeJl riasa.

[ToBpexaeHne KoKu MOXKET OBITh BBHI3BAHO Ja3€PHBIM H3JIYYCHUEM JIFOOON JJIMHBI BOJHBI B
crnekTpaibHoM auamnazone X = 180... 100 000 um. ITpu BozneiictBun JIN B HENnpepbIBHOM pexuMe
npeo0IasaloT B OCHOBI HOM TEIJIOBbIE A(PQEKTHI, CICICTBHEM KOTOPBIX SBISIETCS KOATYJISIIHSA
(cBepThiBaHMe) Oenka, a mpU OONBIIMX MOIIHOCTAX — wHcmapeHne Ouorkanu. CTeneHb
MOBPEXKACHUSI KOXKM 3aBUCUT OT IEpBOHAYAIbHO IOIJIOMIEHHON 3Hepruu. lloBpexnaeHus moryt
OBITh PA3IMYHBIMU: OT TOKPACHEHHUS J0 MOBEPXHOCTHOTO OOYIIMBaHHS M 00pa3oBaHMs TITyOOKHX
NeEKTOB KOXH; 3HAYUTEIbHBIC TOBPEXKICHUS PA3BHBAIOTCS HA MUTMEHTHPOBAHHBIX YYacTKaX
KOXH (pOAMMBIX TMSTHAaX, MECTax C CHJIbHBIM 3arapoM). MHHHMMAaJbHOE MOBPEXKICHUE KOXKH
pasBuBaercs npu wiotHoctu 3uepruu 0/1...1 JIx/cm?2.

[ToBpexnaenuss ceryatku AudGepeHIUpPyIOT Ha BpEMEHHBIE HapyLIeHHUS, HampuMmep
OCJIEIUIEHHE OT BBICOKOM SPKOCTH CBETOBOM BCHBIIIKH MPH IUIOTHOCTH M3JIY4YEHHsS HAa POTOBUIIE
okonmo 150 Bt/cM2, um mOBpeXIeHHS, COMPOBOXKIAIOIIMECS pa3pylleHHeM ceTdyaTKu B (opme
TEPMUYECKOTO OKOra ¢ HEOOPaTUMBIMH MOBPEXKIACHUSIMHU WM B BUJAE «B3PbIBa» 3€pPEH MUTMEHTA
MeJaHMHA, MPUYEeM CUja B3pbIBa TaKOBa, YTO 3€pHA MUTMEHTa BHIOPACBHIBAIOTCS B CTEKJIOBUIHOE
TEJNO.

HNonusupyronme n3nydeHus

WNonuszupyromiee n3iaydeHHe BbI3bIBAET B OpraHU3Me LENOUYKY OOpaTUMbIX U HEOOpPATUMBIX
n3MeHeHud. IlyCKOBBIM MEXaHM3MOM BO3JEHCTBHS  SBJISIOTCS MPOLECCHl HMOHU3AUUU U
BO30Y)KIEHUsI aTOMOB M MOJEKYyJd B TKaHsiX. Jluccoumanus CIOXHBIX MOJIEKYJ] B pe3yjbTaTe
pa3pbiBa XMMHYECKUX CBA3eil — mpsaMoe naeiictBue panuanuu. CyIIeCTBEHHYIO poiib B Qop-
MHUpPOBaHMM  OMOJIOTHYECKUX I(P(EKTOB UTparoT paguallMOHHO-XMMHYECKHWE  H3MEHEHUs,
OoOyCNOBJIGHHbIE ~NPOAYKTaMH paguonu3za Bojabl. CBOOOAHBIE paAMKanbl BOAOpPOJAAa U

25



TUIPOKCWIBHOM Tpymibl, o0nanas BHICOKOM aKTUBHOCTHIO, BCTYNAIOT B XMMUYECKUE PEAKIUH C
MoJleKylnamMu Oenka, (pepMEeHTOB M APYTUX 3JIEMEHTOB OMOTKAHU, YTO NMPUBOAUT K HAPYIICHUIO
OMOXMMHMUYECKHUX IIPOLIECCOB B opraHuzMe. B pesynpTaTe HapymaroTcs OOMEHHBIE IPOLIECCHI,
3aMe[UIsieTcs M MpeKpamlaeTcss pocT TKaHEW, BO3HUKAIOT HOBBIE XMMHYECKHE COCAMHEHUS, He
CBOWCTBEHHBIC OPraHM3My. JTO MPHBOAUT K HAPYLIICHHUIO NESITEIHHOCTH OTIACIBHBIX (YHKIUH U
CHCTEM OpraHu3Ma.

Honunsupyromas pangdanus npyu BO3AEHCTBUM HA OPTaHM3M 4YEJIOBEKAa MOXKET BBI3BATh JIBa
BUJa 3 (PeKTOB, KOTOPhIE KIMHUYECKON MEIUIIMHON OTHOCATCS K OOJIE3HSIM: JeTepMUHUPOBAHHBIE
noporosbie 3G ¢eKkTr (JryueBasi 00JIe3Hb, JIy4e€BOM OXKOT, JlydeBasi KaTapakTa, JJydeBoe Oecruionue,
AHOMAJIMM B Pa3BUTHU TUIOAA U JP.) M CTOXAaCTHYECKHE (BEPOATHOCTHBIE) OecroporoBbie 3 (HEKTHI
(3710Ka4eCTBEHHBIE OIYXOJIH, JICUKO3bI, HACTIEACTBEHHbIE 00JIE3HNU).

JlyueBast OoJyie3Hb cpemHEd TsDKECTH BO3HHMKaeT mpu gosze 2,5..4,0 I'p. Iloutu y Bcex
OOJy4EeHHBIX B IEPBBIE CYTKM HAOJIOJAIOTCA TOIIHOTA, PBOTA, PE3KO CHMXKAETCS COJEpIKaHUE
JECHKOIIMTOB B KPOBH, MOSBIAIOTCS MOJIKOXHBIE KpoBom3nusHus, B 20 % ciaydaeB BO3MOXKEH
CMEpTENbHBIN UCXOM, CMEPTh HAcTymnaer 4epes 2...6 Henenb nocie odiaydenus. [lpu noze 4,0...6,0
I'p pa3BuBaercs Tspkenass dopma idydeBoil OonesHu, mpuBozsimas B 50 % cimydaeB K CMEpTH B
TedeHue rneporo Mecsua. [lpu nozax, npessimaromux 6,0 I'p, pasBuBaercs Kpaiine Tspkenas popma
ay4yeBoil Oone3nu, koropas mouytd B 100 % cioyyaeB 3aKaHYMBAETCS CMEPTHIO BCIEACTBHE
KPOBOM3JIMAHUS WIN MH(PEKIIMOHHBIX 3a0o0ieBaHuid. [IpuBeieHHbBIC JaHHBIE OTHOCATCS K CITydasiMm,
KOTJla OTCYTCTBYET JjeueHue. B HacTodiee BpeMsi HMeeTcs psAll NPOTHBOIYYEBBIX CPEICTB,
KOTOpBIE€ MIPU KOMIIJIEKCHOM JIEUEHUU MO3BOJISIOT UCKIOYUTD JIETAIbHBIA UCXOM MPH 03aX OKOJIO
10 I'p.

XpoHuueckas ayuyeBasi 00JIe3Hb MOKET Pa3BUTHCS NIPU HENMPEPHIBHOM MJIU MTOBTOPSIOLIEMCS
o0Jy4eHHH B J03aX, CYIIECTBEHHO HIKE TeX, KOTOphIE BBI3BIBAIOT ocTpylo (opmy. Haubonee
XapaKTepHbIMU MPU3HAKAMHM XPOHMUYECKOH J1ydeBOW OOJIE3HM SIBISAIOTCS M3MEHEHMsI B KPOBH, Psij
CUMITOMOB CO CTOPOHBI HEPBHOM CHCTEMBI, JOKaJbHbIE TOPAKEHUS KOXHU, MOPAKEHUS
XpyCTajauKa, MHEBMOCKJIEPO3 (MpU MHTAIALUU IUTYyTO-HUSI-239), CHU)KEHUE UMMYHOPEAaKTUBHOCTH
Oopranusma.

DIEKTPUUECKHUI TOK

JleiicTBHE 37IEKTPUUECKOr0 TOKA Ha JKUBYIO TKaHb HOCHT Pa3HOCTOPOHHMI M CBO€OOpA3HBII
xapakrep. Ilpoxons depe3 opraHu3M uenoBeKa, 3JIEKTPOTOK MPOU3ZBOJUT TEPMHUYECKOE,
INEKTPOIUTUYECKOE, MEXaHUUECKOE U OMOJIOTUYECKOE JEHCTBUS.

TepMuueckoe NeHCTBUE TOKA MPOSBISAETCS OKOTaMU OTIEJIbHBIX YYacTKOB Tella, HAarpeBOM
710 BBICOKOM TeMIlepaTypbl OPraHOB, PACIIONOKEHHBIX Ha MYTH TOKA, BHI3bIBASI B HUX 3HAYUTENbHBIC
(yHKIIMOHATIBHBIE PACCTPOUCTBA. DIEKTPOIUTHUECKOE AEHCTBUE TOKA BBHIPAYKACTCS B PA3NIOKECHUU
OpPraHMYeCcKOil >KUIKOCTH, B TOM 4YHCJIE€ KPOBU, B HAapyIIEHUU ee (PU3UKO-XUMUYECKOTO COCTaBa.
MexaHnueckoe 1elicTBHE TOKA IPUBOJUT K PACCIOEHUIO, pa3pblBy TKAHEH OpraHu3Ma B pe3yjbTaTe
ANEeKTpoANHAMUYecKoro 3¢ dexTa, a Tak’ke MTHOBEHHOTO B3pPhIBONOAO0OHOT0 00pa3oBaHus Mapa u3
TKaHEBOM JKHUJIKOCTM M KpOBH. buosornueckoe IeiCTBUE TOKA MPOSIBISAETCS Pa3ApPaKCHUEM U
BO30Y)KJCHHEM KHUBBIX TKaHEeW opraHu3Ma, a TakKe HapylIeHHEM BHYTPEHHHMX OHOJIOTHYECKUX
IIPOLIECCOB.

DONEeKTPOTpaBMbl YCIOBHO pa3fensioT Ha oOmue u MecTtHble. K oOmMM  OTHOCAT
NEKTPUYECKUN yAap, MpPU KOTOPOM IPOLECC BO30YKIEHUS Pa3IUYHBIX TPYNI MBI MOXET
MPUBECTH K CyJOpOTaM, OCTaHOBKE [bIXaHUSA U cepaedyHou nestenbHOCTH. OcTaHOBKa cepala
CBsi3aHa ¢ GUOPMILIAINEH — XaO0THYECKUM COKPALICHUEM OTACIbHBIX BOJOKOH CEPJICYHOMN MBIIIIIBI
(pubpmmn). K MecTHBIM TpaBMam OTHOCST OKOTH, METAJUTM3ALUI0 KOXXH, MEXaHHUYecKHe
MOBPEXJICHHS, AJIEKTpoodTanpbmMun. MeTamau3anus KOXH CBA3aHa C NPOHUKHOBCHHEM B Hee
MeNbUalINX YacTUI[ METal ja MPH ero pacIulaBlIeHUU IO BIUSHUEM Yallle BCEro IEKTPUUYECKOM
TyTH.

Hcxon mopakeHUsl yenoBeKa AJIEKTPOTOKOM 3aBHUCUT OT MHOTHX (aKTOPOB: CHUJIBI TOKa U
BPEMEHM €ro IPOXOXACHMUS Yepe3 OpraHu3M, XapaKTepUCTHKH ToKa (MEpEMEHHBIH WM
MOCTOSIHHBIN), ITyTH TOKA B TEJIE YelIOBEKa, IPU MEPEMEHHOM TOKE — OT YacTOThI KOJIeOaHUH.
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Tok, mnpoxomsuiuii yepe3 OpraHu3M, 3aBUCUT OT HANpPSHKEHUS TMPUKOCHOBEHHS, TMOJ
KOTOpPBIM OKa3zajici MOCTPaJaBIIMi, U CyMMapHOTO 3JIEKTPUYECKOTO COMPOTUBIIEHUS, B KOTOPOE
BXOJMUT COMPOTUBJICHUE Tela YeNoBeKa. BenuunHa mOCIEIHEro OIpeAenseTcs B OCHOBHOM
CONPOTHUBIIEHUEM POTOBOTO CJIOSI KOKH, COCTaBJSIONIMM TPU CYXOl KOXE€ M OTCYTCTBUU
MOBPEXKICHUN COTHU ThICAY OM. ECIIM 3TH YCJIOBHUSI COCTOSHHS KOXXH HE BBITIOJIHSIOTCA, TO €€
compotuBieHue mnagaer A0 1 kOwm. [Ipu BBHICOKOM HampsHKEHUH W 3HAUYUTEIHHOM BpPEMEHU
MPOTEKAaHUs TOKA Yepe3 TEeJO COMPOTHUBIICHHE KOXKH MaJacT erie OOJblIe, YTO MPUBOJIUT K Oojee
TSOKENNBIM TIOCJIEICTBUAM TOPaKEHUS TOKOM. BHyTpeHHee CONMpOTHBICHHE Teja uejoBeKa He
MIPEBBIIIAECT HECKOJIBKUX COTEH OM M CYIIECTBEHHOM POJIU HE UTPaeT.

Ha conpoTuBienue opranu3mMa BO3JEHCTBUIO AJIEKTPUYECKOTO TOKA OKAa3bIBAET BIIMSHHE
du3nUecKoe M TICUXUYECKOE COCTOSIHHE 4eloBeka. He3mopoBbe, yTOMIICHHE, TOJIOJ, ONbSHEHHE,
SMOLIMOHANBHOE BO30YKIEHHE MPHUBOIAT K CHI)KCHHUIO COMPOTHUBIICHHUS. XapakTep BO3ACHCTBUS
TOKA Ha YeJIOBEKAa B 3aBUCMMOCTH OT CHUJIbI M BUJa TOKA MpHUBEIEH B Ta0. 6.16.

[TepeMeHHBII TOK OnacHee MOCTOSTHHOTO, OJTHAKO MPH BhICOKOM HampsikeHuu (6onee 500 B)
oracHee MOCTOSHHBIN TOK. M3 BO3MOXKHBIX MyTell MPOTEKaHHs TOKa Yepe3 TeIo 4esloBeKa (rooBa
— pyKa, Toj0oBa — HOTH, pyka — pyKa, HOra — pykKa, Hora — HOTa U T. J1.) HauboJjee onaceH Tor,
P KOTOPOM IOPaKaeTcsi TOJOBHOM MO3T (TOJ0Ba — PYKH, F0OJIOBa — HOTHU), CEPALE U JETKUE
(pyku — Horu). HeGmaronmpusiTHeIi MUKpOKJIMMAT (MOBBILIEHHAS TeMIIEpaTypa, BIIa’KHOCTD)
YBEIUYMBAET OMACHOCTh MOPAXKEHUS TOKOM, TaK Kak Bjara (MOT) MOHKXKAET COMPOTUBIICHUE
KOXHBIX TIOKPOBOB.

1.4 Jleknus Ne5,6 (4 yaca)
Tema : «O0ecnieyeHue KOM(POPTHBIX YCIOBH KU3HEACATEIbHOCTH
1.4.1. Bonpocsl Jekuuun
1. IIpoMbliieHHast BEHTUIIALUSA U KOHAULMOHUPOBAHHE.
2. 3amuTa OT BAUSHUS HHPPAKPACHOTO U3ITy4EHUs
3. IIpon3BOACTBEHHOE OCBEILIEHUE
3.1. [TapameTpsl U YCTPONCTBO OCBEIICHUS.
3.2. HopmupoBaHue U pacueT OCBELICHUS

1.4.2 KpaTtkoe coaep:kaHue BONPOCOB
1. IIpoMbInTIEeHHAS BEHTHJIS M.

Bo Bcex NpoW3BOACTBEHHBIX IMOMEIIEHUSAX BO3AYX, COAEPXKAIIMM KOJIWYECTBO BPEIHBIX
BEUIECTB OOJIbIIE JOMYCTUMOTO CAaHUTAPHBIMH HOPMAaMH, JOJDKEH YHAlATbCSd W3 MOMELICHUS U
3aMEHATHCS CBEXKHUM, YUCTBIM. DTOT MIPOLIECC HA3bIBAECTCSA BEHTUIISLUEHN TOMEIIEHNUS.

[To croco6y Bo3yxooOMeHa BEHTHIISALUS TTOIpa3esisieTcss Ha 001e0OMEeHHYI0 M MECTHYIO.

OO01meoOMeHHON - Ha3bplBaeTCd Takas BEHTWIALMS, NPU KOTOPOH MPOBOIUTCS OOMEH
3arpsI3HEHHOr0 BO3/yXa HA YHCTBIA OJHOBPEMEHHO BO BCEM ITOMELICHUU.

[Ipu MecTHOW BEHTWISIIMM B OTIUYHE OT OOHICOOMEHHOW BpPEIHBIA BO3AYX yHalseTcs
HEMOCPEACTBEHHO C MECTa €ro 00pa3oBaHus, T.e. ¢ padoyero MecTa.

[To cmocoOy neicTBUS pa3inUYaeTcss BBHITSDKHAS, NPUTOYHAS M IPUTOYHO-BBITSKHAS
BEHTHJIALIMS.

BriTsbkHasE BEHTWISILMSA YCTpauBaeTcs TaMm, TJ€ HEOOXOAMMO AaKTUBHO YAAIATh U3
MTOMELICHUS 3arpsI3HEHHBIN BO3/1YX.

[IpuTounas BEeHTUJIALIMS IPUMEHSETCS TaMm, TJIe Hellb3sl YCTpauBaTh BHITSDKHYI0. Hampumep,
€CIM B MOEYHOM OTAEJIICHMH MAaCTePCKOM WJIM B Ky3HHULE YCTPOUTh MEXAHUYECKYIO BBITSHKHYIO
BEHTWISLMIO, TO CO3JAETCSI HEKOTOPOE PAa3psUKEHHE BO3JyXa B MOMELIEHUM, B pe3yJibTaTe Yero
Iapsl pacTBOpa KayCTHUECKOM COJbI, BBIJEISIEMbIE B MOCUHOM KaMepe, IPOHUKHYT B IOMELIEHNUE, a
HE YHUIYT 4epe3 BBITSHKHYIO TPYOYy.
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BrITsKHAsSE BEHTUIISILKS B CTEHE WM OKHE KY3HULBI OyJeT 3aTsArMBaTh B IOMEIIEHHUE Ta3bl U
JTbIM, 00pa3yIOIIMECs 0T TOPHOM.

B nomemenusix, rie BoIACISACTCS MbUTb, IPUTOYHAS BEHTHISIIUS OECIoyie3Ha, 3/1eCh T0HKHA
OBITH BBEITSDKHAA.

[IpuTouHO-BBITSKHAST BEHTWIALMS 1ieiecooOpa3Ha B TOMEIIECHUSX, TAe Tpedyercs
WHTCHCHBHBIN BO31yX000MEH.

B HeKkOTOpBIX NPOU3BOACTBEHHBIX MOMEIICHUSX HEOOXOIUMBII BO3AYyXOOOMEH MOMXKET
OCYIIECTBISATHCSA YCTPOWCTBOM €CTECTBEHHOM BEHTHIISIITHH.

Yamie Bcero takasi BEHTHISIIUSL OCYIIECTBIISIETCS Ye€pPE3 BBITSKHBIE TPYOBI MPSMOYTOIHHOTO
WU KPYTJIOTO CEYCHUS, TPOXOISIINE Yepe3 MOTOJIOYHOE MEePEKPHITUE U KPhIITy 31aHus. Hrokaui
KOHEIl TpyObl HaXOJUTCS B MOMEIICHUHU, & BEPXHUU HECKOJIBKO BbIIIE KOHbKa 3maHus. [IpuTox
YUCTOTO BO3JlyXa MPOUCXOJMUT uYepe3 OKHa, JBepHU. Bo3ayx mepememniaercs U3 MOMEIICHHUS 10
BBITSDKHBIM TpyOam 3a CUeT pa3HOM IUIOTHOCTH €r0 CHapy>XH W BHYTPH MOMEIEHHUS, a TAaKKE MO
JIEHCTBHUEM BETpaA.

B Tex mnpou3BOACTBEHHBIX TNOMEIIECHUSX, TJI€ E€CTECTBEHHAs BEHTHJIALMS HE MOXKET
00ecIeunTh JOMYCTUMYIO 110 CAaHUTAPHBIM HOPMaM YHUCTOTY, TEMIIEpaTypy M BIQKHOCTb BO3/yXa,
YCTPauBaIOT MEXaHUYECKYIO BEHTUIISIHUIO.

[Tpn MexaHMYECKOW BEHTHIISAIMU TTOTOK BO3AyXa CO3aCTCs BEHTUIIATOPAMH.

[Ipu o6me oOMEHHON BEHTWISLIMM OTHOIIEHHE O0BbEeMa 3acachlBAEMOTO WJIU YIaJIseMOro
BEHTHJIATOPOM BO37yxXa B TedeHHe | Yac K 0O0OBEMYy TOMEIICHHUs] Ha3bIBAE€TCS KPATHOCTHIO
BO3/1yX000OMEHa.

3Has yCTAaHOBJICHHYIO JIJIsi TTPOU3BOACTBA KPATHOCTH BO3AyXOOOMEHA, MOXXHO pPacCUUTATh
HEO0OXOMMYIO IPOU3BOAUTEIBLHOCT BEHTHIIATOPA.

Pacuet BeayT o dhopmyre:

L=k-V,
rae: L - gacoBasi mpOM3BOAUTEILHOCTh BEHTHIIATOPA, M \u,
k - kpaTHOCTB BO3TyX000MeEHa, 1/4;
V - 00beM ITOMEIICHHUS, M.

Ecnu BeHTWNsALMS TOpenHa3HaueHa IS yAaJeHus U3 [OMEIIEHUsS TMbUIM, €e

MIPOU3BOIUTEITHHOCTh PACCYUTHIBAIOT IO (POPMYIIE:

L=——o,
R-5K
re: P - KOJTHYECTBO MBUTH, BBIACIAIONMIEHCS B TOMEICHIH, M \U;
P;- nomyctumoe koJMuecTBO MbUIA B IIOMEIIEHUH, Mr\M;
P,- CONEpIKAHNE MTBUTH B 3aCACHIBACMOM YHCTOM BO3IyXE, MI\M’
Oty ¢dopMylny MOXHO TPUMEHUTh IPU pacueTe MPOU3BOAUTEIHHOCTH BEHTUIIATOPA,
MpEAHA3HAYEHHOTO JUIsl YAAJICHHUS U3 TOMEIIEHUS BbIACIAIOMINXCS BPEIHBIX Ta30B.
B momemnienusix ¢ OOJBIIMM BBIJEICHUEM TEIUIa M BIAard BEHTHISILIUIO YCTPAWBAIOT MJIs
MOAIepKaHUsI HOPMAJIBHON TeMITepaTypbl MJIK HOPMAJIBHOW BJIa’KHOCTH.
[Ipon3BoaAUTENBLHOCTh BEHTUISATOPA, MPEIHA3HAYEHHOrO IS MOJAEPKaHUS B MOMEIICHUU
HOpPMaJIbHOU TEMIEpaTyphl BO3/1yXa, paCCYUTHIBAIOT 110 GopMyIIE:

L: Qt35
C(ty—ty)Jy ,
rae: Quss - M30BITOYHOE KOJIMYECTBO TEIUIA, TOCTYHAIOIIETO B MOMEIIEHNE, KKal\4;
C - cpemHsis yHenbHas TEIUIOEMKOCTh BO3AyXa; [UIsl TMPAKTUYECKUX pacCUeTOB
npuHuMaeTcs papaoi 0,24 kkam\kr*°C;
t;- TEMIIEpaTypa Bo3ayxa, yaaaseMoro u3 nomerienus, C;
t,- TEMIIEpaTypa HAPY>KHOTO BO3/1yXa, OCTYIAIOIIErO B TIoMenienue, °C;
J,- INIOTHOCTB HAPYXKHOTO BO3/yXa, KI\M'.
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B HeKOTOpbIX NPOM3BOJACTBEHHBIX IOMELIEHUSX BBIAEISAETCS OOJIBIIOE KOJIMYECTBO
BOJISIHBIX ITapPOB, B PE3yJbTATE YEro MOBBIIIACTCS BIAKHOCTh BO3yXa.

Ecnu orcacbiBaTh BO3AyX U3 TMOMEIICHHUS BEHTUJISATOPOM, TO MOKHO TMOAJIEPKUBATH
BJIQXKHOCThH B Mpefiesiax HOPMBI.

CocTosHHE BO3IyXa XapaKTepHU3yeTcs: aDCONIOTHON U OTHOCUTEIBHON BIAXKHOCTBIO.

AOcComoTHAs BIAXKHOCTh IIOKAa3bIBAeT, KaKOe KOJWYECTBO BOASHBIX MapoB B IpaMMax
COJIepKUTCS B 1KTI BO3yXa MpH 33JlaHHOM TeMIeparype.

OtHocuTenbHAsT BIQXKHOCTh - 3TO MPOLEHTHOE OTHOIIEHHE (DAKTHUECKOTrO COAEpKaHU
MapoB BOABI K MaKCHUMaJbHO BO3MOXXHOMY (HACHIIIICHHOMY) COJACpPXKAaHUIO TIPU TOU XKe
TeMIeparype.

0, =22.100%
q}'ﬂ

Tac: ¢, - OTHOCUTECIIbHAA BJIaXXHOCTh BO31yXa, %,

J¢ - KOJIMYCCTBO IIapOB, COACPIKAIMNXCA B IOMCIICHUH ITPHU HaHHOﬁ TEMIICPATYPC, F\M3;

(Jm - MaKCUMAJIbHO BO3MOKHOC COACPKAHUC IIapOB BOABI B BO3AYXC IIpHU TOU IKe
TeMIeparype ,[\M".

HOpMaJILHaSI OTHOCHUTCIIbHAA BJIAXHOCTH IAJId IMPOU3BOACTBCHHBIX HOMeIJ_IeHI/Iﬁ COCTaBJIACT
40-60%.

I[.H;I pacucTta BCHTUJIALUU, CHI/I)Ka.IOH_[eﬁ BJIA)KHOCTH BO31yXa B NOMCHICHHHU, HCIIOJIB3YIOT

TaKo€ BBIpaKCHHE:
I = Z m; -,

q9s =94,

I7Ie: M; - YUCJIO UCTOYHUKOB 00pa30BaHMsI BOJSHBIX T1apOB;

gi- KOJIMYECTBO BOJSTHBIX MAPOB, BBIJCISIEMBIX KaKIbIM HCTOUHUKOM, I'\4;

(s- CoAepKaHue MapoB B |1 Kr BO3Ayxa MOMEIICHUS MPU OTHOCUTEIBHOM BIAXKHOCTH 3TOTO
BO3JyXa B, COOTBETCTBYIOLIEH TeMIEpaType NOMEUIEHUS ty, T

Ju- COJEpKaHWe TapoB BOJBI B 1 Kr BO3[yXa, 3acachblBAEMOr0 B IOMEIIECHHUE, MPU €ro
OTHOCUTEIBHOW BIAXKHOCTH (Py U TEMIEPATYPE ty, T.

Jns moMemieHuss ¢ H3BECTHOM OTHOCUTEIBHOW BIIAXKHOCTBIO MPOU3BOJIUTEIIBHOCTH
BEHTHJIATOPA PACCYUTHIBAIOT 1O (OpMYyIIe:

I = Z m; - g,

D _ Do
100 100

TZIe: (ms - MAKCUMAIBHO BO3MOXHOE KOJMYECTBO BOJSHBIX MApOB BHYTPHU MOMEIICHHS TTPH
ts, T;

Qmu - MAKCUMAIILHO BO3MOXKHOE KOJIMYECTBO BOJISIHBIX ITAPOB B HAPYKHOM BO3/YXE TPH ty, T.

Pacuer ecrecTBennou BCHTUJISIIINU CBOAUTCA K HAXOXIACHUIO KOJIMYECTBA BBLITAXKHBIX TPY6
IpH BBHIOPAHHON TUIOIIAAM WX TIONEPEYHOTro ceueHus. Kak yka3pIBajJoch paHee, JCHCTBHE
€CTECTBEHHOU BCHTUJIAIIMKM OCHOBAHO Ha pa3HULIC B ILJIOTHOCTU BHYTPCHHETO MW HAPYXHOI'O
Bo3ayxa. Eciin B MOMEIIEHUN UMEIOTCS BBITSDKHBIC TPYOBI, BO3AYX M3 MOMEIICHUS O] HAITOPOM
0oJiee IJIOTHOTO HAPYXHOTO BO3/yXa MOWJET BBEPX IO BHITSLKHBIM TpyOam. IIpu 3TOoM Ha KOHIaX
Tpy0 co3maercs pazHocts nasieHus A H (I1a), KoTopyro MOXHO ONpeaeNnuTh 1Mo GopmyIie:

AH=hg(yu-vs),
rzae: h - JIMHA BRITSDKHBIX TPYO, M;
g - yCKOpeHHre cBOOOIHOTO MaIeHHUs, M\’
Yu U Y - ITIOTHOCTHh COOTBETCTBEHHO HAPYKHOT'O U BHYTPEHHETO BO3YyXa, KO\M®.
[11oTHOCTH BO3/yXa NIPH 33aHHOM TEMIIEPaType MOXHO OIPEIEIIUTh 10 GopMyIie:
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1293 , 1293
l+a-t,’ ! ° o ltact,’
rae: o- KoddduimeHT 00beMHOT0 paciupeHus razos = 1/273;

1,293 - nnoTHOCTH BO3yXa npu t =0°.
TeopeTHueckyro CKOPOCTh IBUKEHUS BO3/yXa B BHITSUKHBIX TPyOax HaXoAAT 1o ¢popmyrie:

/2 gAH
V, = ,
Y
IIpu mpoxXoKACHMK 1O TPyOe BO3AYX OyAET BCTpedYaTh COMPOTHUBICHHE, 3aBHUCSIIEE OT
(GOpMBI ¥ Ka4ecTBa CTEHOK TPYOBI, TOITOMY NEHCTBUTEIBHAS CKOPOCTh OyIET MEHBIIIE PACUETHOM -

TEOPETUUYECKO.
[Ipu pacuere ecTecTBEHHOW BEHTHIISALUH JICHCTBUTENBHYIO CKOPOCTh V, (M/c) B TpyOe

OTIpeETISIOT 1o GopMmyIie:
V,=0,5-40427 }ﬂ
7”

ITo ckopoctu Bo3ayxa V(M/C) W TPOU3BOIUTENHHOCTH L (M3/q) BEHTWISILUM HAXOISAT
CYMMapHYIO IIOMAb CEUYEHUS BBITSKHBIX TPYO:

H

Yh =S
3600-,

3amaBasch KOHCTPYKTMBHBIMU pa3MepaMM TpyObl, paccUMThIBAlOT Iiomanab Fr ee
MONEPEYHOr0 CeUeHUsI (IPSAMOYTOJIBHOTO UM KPYTJIOTO).
Tpy0Oa Kpyraoro ceueHus pacCYUTHIBAIOT 1O (popmyIie:

md’®
F, = ,
4
rae: d-muameTp TpyObl,M.
KonnuecTBo TpyO HaXOAAT U3 OTHOLICHHUS:
F,
N, = L
F

T
Jis ycuneHus BBITSOKKHA BO3AyXa dYepe3 BEHTUISAIMOHHBIE TPYObl HA BEPXHIOI YacCTh
MOHTHUpYETCs AeDICKTOP.
ITpousBoaurensHOCTh Aedexropa (L) HaxonsaT mo popmyie:

2
L, = 3600-%-1@,
rze: Vi- CKOpOCTh JBM)KEHUS BO3/lyXa B TpyOe, M\C;
d- muametp aeduexTopa, M.
CxopocTbh JBMKEHMSI BO3/lyXa B TpyOe yn0OHEE BBIPA3UTh UEPE3 CKOPOCThb BETpA.
OTHOIICHUE 3TUX CKOpOCTed HasbiBaeTcs KodPpuureHToM 3(h(HEKTUBHOCTH AedIIeKTOpa

(x5):
V.
K ZV—T:>VT=K3-VB,

>
B
rzae: Vp- CKOpOCTh BETpa.
Jlna nmpaktudeckux pacuetos npuHumaeM K, =0,4
OTcroz1a MpOU3BOIUTEIBHOCTD JedIeKTopa:
L;=2826 Vi K, d’y.
W13 yero cieayer 3aBUCUMOCTB AJIs pacueTa HeoOX0AUMOTro Juamerpa aedaexropa




JednexTopsl yCTaHABIUBAIOT BBIIIE KOHbKA KPBIIIN U B TAKOM MECTE TJe¢ HET KaKuX-I10o
MPENSATCTBUMA, TOPMO3SIIMX [TOTOK BO3/1yXa WM U3MEHSIOIIUX €r0 HAallPABJICHHE.

Ha peMOHTHBIX NpeAanpusATUAX M MACTEPCKUX IPUMEHSIOT 3JIEKTPOCBapKy, HaIUIaBKY,
KpOMe TOT0 HaIlIaBKy IOA cioeM Quitoca, B Cpele BOJSHOTO Mapa, YIJIEKUCIOro rasa u JIp. 3TH
BUJIbl 3JIEKTPA HAIJIABKU U CBAPKHM CONPOBOXKJIAIOTCS MECTHBIM COCPEIOTOYEHHBIM BBIIEICHUEM
ra3oo0pa3HbIX M TBUIEBUJIHBIX BPEIHOCTEH, 00pa3yrommxcs MpH PacIUIaBICHUU U CHKUTAHUH
3JIEKTPOJIOB.

Takue BpeIHOCTH YCTPAHSAIOTCS IPU MOMOIIN MECTHOW BEHTHIISILIVIU.

KOHCTpYKTHBHO BBITS)KHASI BEHTWISALUSA OT 3JIEKTPOCBAPOUHBIX U HAIJIABOUHBIX YCTAaHOBOK
MOKET OBITh BBIMOJHEHA MO0 Pa3HOMY, HO MPOU3BOAUTENHLHOCTh OTCOCA BPEIHBIX Ta30B U MbUIH
JOJbKHAa oOecneuynBaTh KOHLEHTPALMIO BPEIHOCTEW B BO3AyXe He OoJjiee JOMYCTUMOM 11O
CaHUTapHBIM HOpMaM.

[Ipon3BOANTENBHOCTS BEHTWISALUYU JUUISI CBAPOUYHBIX YCTAHOBOK ONPEIEINAIOT 110 YaCOBOMY
pacxolly 3J€KTPOAOB U MPOLIEHTHOMY COJEPKAHUIO B HUX TOKCHYHBIX KOMIIOHEHTOB: MapraHua,
XpoMa ¥ (PTOPUCTBIX COCTUHEHUH.

Hampumep:

[Ipn pydHOll AyroBoil CBapke M3 METAUNIMYECKUX 3JIEKTPOJOB BhIIEISAETCS B BO3AYyX 3%
Mmapranna, 0,4% xpoma u 3,4% QTOPUCTHIX COeTUHEHUH.

Heo6xoanMyro npon3BOAUTENBHOCTh BEHTHIISAIUH ONPEACTISIOT 10 (popmylie:

G-g-k

- 100(g, - g,)’

rze:G - Mmacca U3pacxoJJOBaHHBIX JIEKTPOJIOB, KI'\4;

g- coziep)KaHue BPEAHBIX KOMIIOHEHTOB B 3JIEKTPOJIaX, T\KT;

k - cogeprkaHue BBIAETSAIOMINUXCSI TOKCUUHBIX BELIECTB, % OT g;

g, U gy- JONYCTHMas KOHILIEHTpalMsl TOKCHUYHBIX BEIIECTB COOTBETCTBEHHO B BO3AYXE
TIOMEIIEHHS i B HAPYKHOM BO3IyXe, F\M'.

Uepe3 MecTHBIE OTCOCHI JOJDKHBI YHAIATbCA IMbUIb W Trasbl, 00pa3yrouiyecs Ipu
aBTOMAaTHYECKOMN U MOJIyaBTOMAaTUYECKON CBapKe M HaIUIaBKe MOJ ciioeM ¢uiroca.

[Tpu aBTOMaTHUECKOM CBapKe BPEIHOCTHU YIAISIOTCS Yepe3 0TCOC MIeNEBUAHON (POPMBEI.

KonndecTBo BO3yXxa, yaaisseMoro MECTHBIM OTCOCOM, ONPEAETSAIOT 1o Gopmylie:

L=k-a,

TJIe: a - CHJIa CBapOYHOTO TOKA, A;

k- koo uumenT ms meneBoro orcoca, k=12.

Ha peMOHTHBIX MpeanpHUATHAX Ui BOCCTAHOBICHMS JETaleil MallMH YacTO HPUMEHSIOT
HaIuIaBKy mox cioeM ¢umroca. [Ipum Takoil HamiaBke BPEJHOCTH YIANAIOTCS dYepe3 30HT,
PacHoJI0KEeHHBIM Haj ycTaHOBKOW. KpoMe TOro 30HT HCIONB3YIOT IS OTCOCA BPEIHBIX I'a30B OT
BEPCTAKOB JUISI MEAULIMHCKUX PAa0OT, B Ky3HUIAX U T.1.

KomnuuecTBo Bo3myxa L (M°\4), 0TCACHIBAEMOTO BEITSKHBIM 30HTOM, HAXOIAT

L=a 6 v 3600,

I7Ie d ¥ 8 - pa3Mephl MUPUHON MPUEMHON YacTH 30HTA B TUIAHE, M;

V - CKOPOCTh OTCAaChIBAEMOTO BO3/lyXa B IPHEMHOM 4acTH 30HTA, M\C.

3amaBasich CKOPOCTBIO JABIDKCHHUS BO3JIyXa B IIMPOKOM YacTH 30HTA, ONPEIEINSIOT
HEOOXOIMMBIE €ro pasMeps (M°)

L
v-3600

Jns obecriedeHHsT TOCTOSIHHOTO HOPMHPYEMOTO MHKpPOKJIMMAara B IPOM3BOJCTBEHHBIX
MOMEIICHUAX MPUMEHSIOT KOHIUIUOHEpHl. Opranu3anus KOHAULIMOHUPOBAHUS BO3/1yXa SBISETCS
HanboJjIee COBEPIICHHBIM METOIOM BEHTHIISIHH.

2. 3amuTa oT BJMAHUA HH(PPAKPACHOI0 H3/TyYeHHUS

Benymiast poibs B mpoduIaKTHKE BPETHOTO BIMSHUS BBICOKUX TEMIIEPATyp, HHPPAKPACHOTO

M3IYYCHUS TPUHAAICKUT TEXHOJIOTHIECKUM MEpOTPHUATHAM: 3aMEHa CTapbhlX M BHEAPEHHE HOBBIX

a-e
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TEXHOJOTUYECKMX  MPOIEcCCOB M OOOpYyAOBaHHSA,  CIOCOOCTBYIOUIMX  O30POBJIECHMIO
HeONaronpusATHBIX YCIOBUN Tpynda (Hampumep, 3aMeHa KOJIBLIEBBIX IMeyeil Ui Ccymku GopMm H
CTEpKHEH B JINTEHHOM IPOMU3BOJACTBE TYHHEIbHBIMM; IPUMEHEHHME IITAMIIOBKH BMECTO
MMOKOBOYHBIX paboT; MPUMEHEHHE UHAYKIIMOHHOTO HarpeBa MeTalIOB TOKaMHU BBICOKOM 4acTOTHI U
T. A.). BHegpeHne aBromaTu3anuyu 1 MEXaHU3aluu Aa€T BO3MOXKHOCTh IPeObIBaHMS pabOUnX BAAJIH
OT UCTOYHUKA PAANAIIMOHHON U KOHBEKLIMOHHOM TEIJIOTHI.

YMEHBIIEHHIO ~ NOCTYIUIEHHS ~ TEMJOThI B L€X  CHOCOOCTBYIOT — MEpOINpUSATHS,
o0ecrieurBaIIie TePMETUYHOCTh O000pYyAOBaHMS (JOKalIM3alus TerioBblaeneHuit). IlinoTHo
IIOJIOTHAHHBIE JIBEPIIbI, 3aCIIOHKH, OJIOKMPOBKA 3aKPBITHSI TEXHOJOTUYECKMX OTBEPCTUM C paboTOM
000pyIOBaHUSI — BCE 3TO 3HAYUTENILHO CHWKAET BBIACICHUE TEIJIOTHI OT OTKPBITHIX HCTOYHHUKOB.
Bb100p TEmI03alUTHBIX CPEACTB B Ka)KJIOM CIIy4ae JOJDKEH OCYHIECTBIATHCA MO MAaKCUMaJbHBIM
3HaYeHUSIM HS(PQPEKTUBHOCTH C YYETOM TpeOOBaHMM HSPrOHOMUKH, TEXHUYECKOM ICTETHKH,
0€301acHOCTH JIJIsl JAHHOTO Tpoliecca Wiu BUJa padoT U TEXHUKO-2KOHOMHUYECKOTO 0OOCHOBAHMSI.
YcTaHaBnuBaeMble B LI€Xe TEIJIO3AIIUTHBIE CPEICTBA JTOJKHBI OBITH IPOCTHIMU B M3TOTOBJICHUU U
MOHTaXe, yIOOHBIMH JJis1 OOCTY>KUBaHUS, HE 3aTPYIHATh OCMOTp, YUCTKY, CMa3bIBaHUE arperaTos,
o0nanaTe HEOOXOAMMOH MPOYHOCTHIO, HMMETh MHHHUMAJbHbIE AKCIUTyaTallHOHHBIE DPACXOJIBI.
Tenno3amuTHbIE CpeACTBa JOJKHBI oOecreunBaTh OOJIy4€eHHOCTh Ha pabodyMx MecTax He Oosee
350 Bt/M2 u TemnepaTypy noBepxHoctu obopynoBanus He Beime 308 K (35°C) mpu temneparype
BHyTpu uctounuka ao 373 K (100°C) u ne Bbime 318 K (45°C) nmpu Temmeparypax BHYTPH
ucrounuka Boimie 373 K (100°C).

Tennou3zondnus MOBEPXHOCTEH UCTOUHUKOB M3JIy4eHHs (Ileuel, COCyI0B U TPyOOIIPOBOIOB
C TOPSYMMHU Ta3aMH M JKMIKOCTSAMH) CHIDKAeT TEeMIepaTypy H3Iydarolieil MOBEPXHOCTH U
YMEHbIIAET KakK oOllee TEIUIOBBIAEICHUE, TaK M paauannoHHoe. Kpome ymyunieHust yciaoBHiM
TpyJa, TEIoBas HW30JSAIUS YMEHBIIAET TEIUIOBbIE MMOTepU OOOpYIOBAaHUS, CHMXKAET PacXof
TOIUIMBA (2JEKTPOIHEPTUH, Napa) U MPUBOAUT K YBEIUYEHUIO IPOU3BOJUTEIILHOCTH arperaros.
CrnenyeT uMeTh B BUJY, YTO TEIIOBAs M30JIALIKA, TOBBIIIAs pabodyyl0 TeMIlepaTypy H30JIUPYEeMbIX
JJIEMEHTOB, MOXET PEe3KO COKpaTUThb CPOK HX CIyKObl, O0COOEHHO B Te€X CiydasX, KOIJa
TEIJIOU30JIUPYyEeMble KOHCTPYKIIMHM HaXOASTCS B TEMIIEPATYPHBIX YCIOBHSX, OJM3KUX K BEPXHEMY
JONYCTUMOMY NpEeIy A JaHHOTO MaTepuaia. B Takux ciydasx pelieHue o TEeMI0BON H30JISALUU
JOJKHO OBITH IPOBEPEHO pacdyeToM padbodeil TeMmepaTypbl U U30JUPYEMBIX 3JeMeHTOB. Eciau oHa
OK@XETCs BBIIIE NPEAEIbHO JOMYCTUMOW, TO 3alUTa OT TEIJIOBBIX W3IYyYEHUN JOJDKHA
OCYILIECTBISATHCS APYTUMHU CIIOCOOAMHU.

[Ipu BbIOOpe wMaTepuana sl M3OJSIUM  HEOOXOAMMO TMPUHUMATh BO BHHUMAaHHE
MEXaHMYECKHe CBONCTBA MaTepuaioB, a TaKKe MX CIOCOOHOCTh BBLAEPKHUBATH BBICOKYIO
temneparypy. OOBIYHO AN ATOrO NPUMEHSAIOT MaTepuasibl, KOd()(UIUEHT TErI0npOBOIHOCTH
kotopeix mpu Temmeparypax 50...10°C menpme 0,2 Bt/(M ¢ °C).MHOTHE TEMIOU30JSIIIIOHHBIC
MaTepHuaibl OepyT B MX €CTECTBEHHOM COCTOSHHUH, Hampumep acOect, cironaa, Topd, 3emis, HO
OOJIBIIMHCTBO MOJYYalOT B pe3yibTaTe CHEIHAIbHON OOpabOTKM €CTeCTBEHHBIX MaTepUajoB U
IIPEICTABIISIOT COOOM pa3IMyuHbIE CMECH.

[Ipy BBICOKMX TeMIeEpaTypax H30JUPYEeMOro OO0BEKTa MPUMEHSIOT MHOTOCIONHYIO
M30JSLMI0:  CHAyalla  CTaBsIT  MaTepuall,  BBIACPKUBAIOUIUN  BBICOKYIO  TEMIIEpaTypy
(BBICOKOTEMIIEpATYpHBIN CIIOil), a 3areM yxe Ooniee 3(pPeKTUBHBIM MaTepuan, ¢ TOUYKU 3PEHUs
TEIIOU30JISILIMOHHBIX CBOMCTB. TOJIIMHY BBICOKOTEMIIEPATYPHOIO CJIOSI BHIOMPAIOT C YYETOM TOTO,
4YTOOBI TEMIIepaTypa Ha ero MOBEPXHOCTH HE MPEBHIIIaa NMPEeAETbHYI0 TEMIIEPaTypy CIEIyIOIIEero
cios

Tenno3amyTHbBIE SKpaHbl MPUMEHSIOT ISl JIOKAIU3alMM UCTOYHUKOB JYYHUCTON TEIJIOTHI,
YMEHBIIEHUS OOJy4EeHHOCTH Ha pPabOuMX MecTaX M CHMJKEHUS TEMIIEpaTypbl NOBEPXHOCTEH,
OKpyXawmux pabdouee mecro. OcnabieHue TEMIOBOIO IMOTOKA 3a KpaHOM OOYCIIOBIEHO €ro
MOTJIOTUTENBHOM U OTpaXKaTeJIbHOM CIOCOOHOCTBIO. B 3aBHCHMMOCTH OT TOro, Kakas CIoCOOHOCTb
9KpaHa Oosiee  BBIpaKE€Ha, Pa3IMYalOT  TEIUIOOTPa)karollue,  TEIUIONOTJIOLIAIONINe U
TEIUIOOTBOJALIME HKpaHbl. [lo cremeHM Mpo3payHOCTH BKpaHbl JENAT Ha TpHU Kiacca:
HEIpO3payvHble, NOJIYIPO3PAYHBIE U PO3PAYHBIE.
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K mepBoMy Kkiaccy OTHOCAT METaNTMYECKHE BOAOOXJAaXIaeMmble U (y-TepupoBaHHBIC
acOecToBble, alib()OJIMEBbIE, ATIOMUHHUEBBIE 3KPaHbl; KO BTOPOMY — 3KpPaHbl U3 METaJUIMYECKOH
CETKH, LICMHBIE 3aBECHI, DKpPaHbl W3 CTEKJIA, apMHUPOBAHHOI'O METANIMYECKOM CETKOW; BCE 3TH
9KpaHbl MOTYT OpPOLIaThCSl BOASIHOW IUIEHKOM. TpeTuil Kiacc COCTaBIISIIOT dKPaHbl U3 Pa3INYHBIX
CTEKOJI: CWJIMKaTHOI'O, KBAapLEBOTO M OPraHMYecKoro, OECLBETHOIO, OKpPALIEHHOIO U
METAJUIM3UPOBAHHOIO, IUIEHOYHBIE BOJSHBIE 3aBEChl, CBOOOAHBIE M CTEKAaIOIIME IO CTEKIy,
BOJOJMCIIEPCHBIE 3aBECHI

ITpu Bo3aelcTBUM Ha PabOTAIOIIEr0 TEMIOBOr0 00Iy4YeHUsl MHTeHCUBHOCTHIO 0,35 kBT/M2 1
6onee, a Ttaxxe 0,175..0,35 kB1/M2 mpu miomaand HM3IydalOMMX IMOBEPXHOCTEH B TMpeaenax
pabGouero mecra Oosiee 0,2 M2 MPUMEHSIOT BO3YIIHOE IyIIMpOBaHME (MOJady BO3JyXa B BHJE
BO3JyIIHOW CTpyH, HamlpaBleHHOW Ha pabouee mecTo). BozaymiHoe aymupoBaHUE yCTpauBaroT
TaKKe JUIsl MPOU3BOJACTBEHHBIX IIPOLIECCOB C BBIACIECHUEM BPENHBIX Ta30B WM IapOB U IIPH
HEBO3MOKHOCTH YCTPOMCTBA MECTHBIX YKPBITHA.

Oxnaxxaromui 3QpPeKT BO3TyIIHOr0 AYIINPOBAHUS 3aBUCUT OT PA3HOCTU TEMIIEpATyp Tela
paboTaroIero U MNOTOKa BO3AyXa, a TAKXKE OT CKOPOCTH OOTEKaHUS BO3IyXOM OXJIaKJaeMOro Teja.
Jns obecniedeHuss Ha pabodyeM MecTe 3aJaHHBIX TEeMIepaTyp M CKOpocTed BO3qyxa oOcCh
BO3JyLIHOIO MOTOKA HAIPABJIAIOT Ha TPYyJb YEJIOBEKA FOPU3OHTANBHO WM MOJ yriaoM 45°, a aid
obecreyeHns: JIOMYCTUMBIX KOHIIEHTpAalMi BPEAHBIX BELIECTB €€ HAIPABISAIOT B 30HY IbIXaHUS
TOPU30HTAJILHO UJIU CBEPXY MO yrioM 45°.

B nmotoke Bo3ayxa M3 AylIUpyOIIEro naTpyOka JOJDKHBI ObITh oOecredeHbl paBHOMEpPHas
CKOpPOCTb M OAMHAKOBas TeMmIeparypa. PaccTosHHMe OT KpOMKH AYHIMPYIOIIEro narpyoka a0
pabouero mecra JIOKHO ObITh He MeHee | M. MHUHUMalIbHBIA IuamMeTp narpyoka HMPUHHUMAIOT
paBabM 0,3 M; mpu (QUKCHPOBAHHBIX pabOYMX MECTaxX PACUETHYIO MIMPUHY padodeill IIIONMIaJKH
MPUHUMAIOT paBHOH 1 M.

3. OcBenlenne pabounx MecT U MOMeIIeHui
3.1. [TapameTpsl U YCTPONCTBO OCBEIICHUS

CBer o0ecrneunBaeT CBA3b OpraHM3Ma C BHEIIHEW cpenoid, oO0janaeT BBICOKUM
OMOJIOTMYECKUM M TOHM3MpYIOUIMM JelicTBueM. CBeT BiMseT Ha (PU3MOJIIOTMYECKHE MPOLECCHI,
IIPOUCXOJSIINE B OpraHU3ME YEIOBEKa.

[Tnoxoe ocBelieHUe HE TOJNBKO YTHETAE€T OPraHU3M, OTPULATENbHO ACHCTBYS Ha HEPBHYIO
CUCTEMY Y€JIOBEKA, HO ¥ PUBOAMT K OBICTPON YyTOMIISIEMOCTH M CHUYKEHUIO paOOTOCIIOCOOHOCTH.

OC0o0eHHO Ba)KHO UMETh PAIl[MOHAIIBHOE OCBEILEHHUE B T€X MPOU3BOACTBEHHBIX MOMEICHUSIX
WIM Ha Tex pabouumx MecTax, IJe TpyIoBas AEATEIbHOCTb CBSI3aHA C PA3IM4YEHHUEM MEJIKHX
IIPEIMETOB MU UX JIeTalei.

Tepputopusi, MecTa ABMKEHUS JIIOAEH M TPAHCIOPTHBIX CPEACTB, IUIOIIAJKH CTOSHOK M
XpaHEHHs MallWH, POU3BOJACTBEHHbIC M BCIOMOraTelbHbIC IIOMEINEHHUs, a TaK e MecTa
BBIIIOJTHEHUS Pa3IMYHbIX PAabOT C HACTYMJIEHUEM TEMHOTHI WM IJIOXOW BHUIUMOCTH JIOJIKHBI
OCBEIIAThCS.

OcsemieHre  NPOM3BOACTBEHHBIX ~ IIOMEUIEHMM  MOXET  OBITh  €CTECTBEHHBIM WU
HCKYCCTBEHHBIM.

EcrecTBeHHOE OCBellleHHE IIPU MPABUIBHOM €ro yCTpoicTBe Hanboisiee OIaronpusiTHO IS
YeJI0BEKa.

Coznanue O1aronpusITHBIX YCJIOBUIM PaOOThI, MCKIIOYAIOIUX OBICTPOE YTOMIICHUE 3pEHMUS,
BO3HUKHOBEHHE HECYACTHBIX CIIy4aeB M CHOCOOCTBYIOIIMX MOBBIIMIEHUIO MPOU3BOAUTEIBHOCTH
TpyZJa, BO3MOXHO TP COOJIIOIEHUHN TPEOOBAaHUM, IPEABSIBISIEMbIX K OCBEIICHUIO:

-OCBEILEHUE JOJIKHO OBITh JOCTATOYHBIM Ul OBICTPOIO M JIETKOTO pa3ivueHHs 0ObEKTOB
paboThI;

-OCBEILEHHOCTh JI0JI’KHA ObITh PABHOMEPHOM, 0€3 pe3KuX TeHEeM;
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-MeX/1y 00BEKTOM paccMOTpEeHHs B (POHOM, Ha KOTOPOM paccMaTpUBACTCS OOBEKT, TOJIKHA
OBITh HEKOTOPAasi KOHTPACTHOCTH;

-MCTOYHMK CBETA HE JOJDKEH CO37aBaTh OJMKOB Ha 00BEKTE PACCMOTPEHNS;

-MCTOYHHK CBETa HE JOJHKEH OCIIEIUISTh paboTaIoLIero;

-YpPOBEHb OCBEIIEHHOCTH pad04YMX TOBEPXHOCTEN HE JIOJIKEH MEHSTHCSI BO BDEMEHH;

-OCBETUTENbHASI YCTAaHOBKA HE JIOJKHA OBITh MCTOYHMKOM JOIMOJIHUTEIHHON OMAacHOCTU U
BPEIHOCTH;

-yCTaHOBKA JIOJKHA OBITh YI00HOM, HaZeKHOM, TPOCTOM U O€30MacHOM SKCILTyaTalllu.

EcTtecTBeHHOE OCBElEHUE- OCBEUIEHHOCTh, CO3/1aBacMas MPSMBIMH COJHEYHBIMH JIy4aMHu
WJIM pacCcestHHBIM CBETOM HEOOCBOJA.

EctecTBeHHOE OCBELIEHUE MOXKET ObITh OOKOBBIM (CKBO3b CBETOBBIE IIPOEMBI B Hapy>KHbIX
CTeHax), BEpPXHHUM (CKBO3b CBETOBble (DOHAPU U CBETOBBIE MPOEMbI B TEPEKPBHITHIX) U
KOMOMHHPOBAaHHBIM (BEPXHEE OCBELICHUE B COUETAaHUU C OOKOBBIM).

Jlns pacyeta U HOPMHMPOBAaHUSI €CTECTBEHHOTO OCBEUICHUS BHYTPHU IPOM3BOJCTBEHHBIX
MOMETIEeHUH TPUHAT KodddunmeHT ecrectBeHHoi ocBenieHHocTd (KEO), koTopsiii onpenensiercs B
MPOLIEHTaX Kak OTHoueHue ¢akTuyeckoil ocBemeHHocTH E; B Kakoi nmub0 TOUke MOMENIEHUS K
ocBenieHHocTH E; paccessHHBIM CBETOM HEOOCBO/1a TOUKH, JIeXkKAIIeH Ha OTKPBITON MECTHOCTH.

E
e =—=-100,%.
EU
[Ipu BepxHEM MM KOMOMHHPOBAHHOM €CTECTBEHHOM OCBelleHHH cpeaHee 3HaueHne KEO
(€cp), OIpeEAETCS MO 3aBUCHMOCTH:

el en
T te, e+t
e, = 2 Y0
n—1

rae €., - 3HaueHne KEO B oTIenbHBIX TOYKaxX NOMELIEHHUS NPU PABHBIX PACCTOSHUSAX
MEXy HUMH;

N — KOJIUYECTBO U3MEPEHHUIA.

HopMbl  ecTEeCTBEHHOTO OCBEIICHHS MPOU3BOJACTBEHHBIX TMOMEHICHUH CBOAMTCA K
HOPMHUPOBAHHUIO KOI(PPUIIMEHTA €CTECTBEHHOW OCBEHMICHHOCTH. OCHOBHBIM JIOKYMEHTOM IIO
ocBemieHHoctn  siBnsiercss  CHull  23-05-95  "Hopmbl  mpoektupoBanusi. EcrecTBeHHOE H
HCKYCCTBEHHOE OCBellleHUE" .

HopMbl ycTaHOBIIEHBI B 3aBUCUMOCTH OT XapaKTEPUCTUKH 3pUTEIBHON paboThl,
HaWMEHBIIIETO pa3Mepa 00bEKTa pa3aIudeHUE U pa3psiia 3pUTeNbHON padOTHI.

Obvexm pa3nuyeHus - paccMaTpUBAEMbIN MpPEIMET, OTAEIbHAs €ro 4acTh WIH JeQeKT,
KOTOpBIe TpeOyeTcs pa3iandaTrh B Ipolecce padorT.

Pacyer ecTecTBEHHOTO OCBELIECHUS CBOAMTCA K HAXOXACHUIO HEOOXOAMMOH IIIOLIaAN
CBETOBBIX NMPOEMOB 3aBHUCSIINX OT TTyOWHBI OMEIEHUSI, PACCTOSHUS OT IOJa 0 MOJOKOHHUKOB,
IIMPUHBI IPOCTEHKOB, CTENEHBIO 3aTEMHEHHUS MOMEIIEHUNH COCETHUMU 3JIaHUSIMHU, COOPYKEHUSIMH
U T. 1. 3arpsSI3HEHHOCTH CTEKOJI OKOH M CBETOBBIX (hOHApEH BIHSECT HAa OCBEIIEHHOCTH MOMEIIICHUSI.

2
HeoOxoaumyro minomaas S (M”) CBETOBBIX TPOEMOB MPU OOKOBOM OCBELICHUH OIPEIEIOT:

e K3.77.K}"

e

n 3

.lOO.r-rl-rz-zg

rae: S, - IUIOMAIb [OIA TTOMEIICHHUS, M

K; - KO3 (dUIMEHT 3amaca;

77- CBETOBas XapaKTEPUCTUKA OKOH,;

7 - KO3(pQOUIMEHT, YYUTHIBAIOIINN TMOBBIIICHUE OCBEIICHHOCTH OJiarofapsi CBETY,
OTPaXCHHOMY OT IIOBEPXHOCTEH IMOMEIICHUS U 3€MJIH, TIPIJICTAIONICH K 3/1aHUIO;

7/- K03 PUIIMEHT CBETONPONYCKaHUSI MaTepUaa;
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77 - KOOQOUIUEHT YIUTHIBAIOIIHMH MOTEPU CBETA B MIEPEIUIETaX OKHA;

73 -KO3((OULMEHT YUUTHIBAIOLIUI MTOTEPH CBETA B COJHIIE3AIIUTHBIX YCTPOICTBAX;

K, -KO3(PUITMCHT. YIUTHIBAIOIINNA 3aT€HEHNE OKOH TPOTUBOCTOSIIIMHI 3/IaHUSIMH;

e. - HopmatuBHoe 3HaueHHne KEO B 3aBHCHMOCTH OT BBINOJHSEMOW 3pUTENbHOM
paboTHI.

HckyccTBeHHOE OCBEIICHHE YCTPaUBAIOT B IPOU3BOJCTBEHHBIX U OBITOBBIX MOMEIICHUSIX, B
MecTax paboThI MO OTKPBITHIM HEOOM, a TakKe JUIsl OCBEIICHHSI B HOUHOE BPEMs OTPEIEIICHHBIX
00BEKTOB.

CyIIecTBYIOT CIIETYIOIINE BUIBI UCKYCCTBEHHOTO OCBEIICHUS:

HckyccTBeHHOE OCBEILIEHHE

X M A
ooduiee MECTHOE KOMOWHHPOBAaHHOE
- -
v v
PaBHOMepHOE Oouiee
JlokanbHOe +
MectHoe

Puc. 1 Bunggsr HCKYCCTBCHHOI'O OCBCHICHUS

BHyTpH MpOM3BOACTBEHHBIX MOMEIICHUN HEIIb3s1 IPUMEHSTh OJTHO MECTHOE OCBEIIICHHE.

Kpome TOro, HCKyCCTBEHHOE OCBEUICHHE MOXET OBbITh MOApa3lelIeHo Ha pabouee,
aBapuitHOE, IBaKyallMOHHOE, OXPAHHOE, JICKYPHOE.

HcrounnkamMu HMCKYCCTBEHHOTO OCBEIICHUS B IPOM3BOJCTBEHHBIX IMOMEMICHUSAX KakK
MPABUJIO CITY’KaT: ra30pa3psiAHbIC JTAMITHI U JIAMITBI HAKAJTUBAHHSL.

OO1mee ocBelIeHNE CISAYET BBITIONHATH Ta30pa3psIHBIMU JIaMIIaMH, MECTHOE OCBEILICHUE -
JaMITaMy HaKaJTHMBaHHUS.

s pacdera MCKYCCTBEHHOTO OCBEIICHHS MOTYT OBITh NMPHUMEHEHBI pa3HbIE CIOCOOBI.
Haubosnee mpocThIM SIBJISIETCS METOJT CBETOBOT'O TIOTOKA. TO €CTh pacCUMTHIBAIOT CBETOBOW TOTOK,
KOTOPBIA JTOJDKHA M3TY4aTh KaKJas dJIEKTpudeckas Jiamma (Mpu 3aJJaHHOM KOJUYECTBE JIAMIT), IO
dbopmyre:

F :Kg'Sn'EH'Z

¥ 9

n,-1.

rae Fj - cBeTOBOM IIOTOK, JIM;

K, - koadumnument 3amaca, (K,=1,2... 1,5);

E, - HOpMUpOBaHHAs OCBEIIEHHOCTD, JIK;

Z- K03h(HUIMEHT HEpaBHOMEPHOCTH ocBetenus, (z= 0,55...0,98);

N,;- KOJIMYECTBO YCTAHOBICHHBIX JIAMIT;

Ne- KO3 PUITMEHT UCTIOIB30BAaHUS CBETOBOTO MOTOKA, (1. = 0,2...0,67);

Sy~ IUIOIIA/b 1071 B IIOMEILCHHUS, M

Koaddunuent 3anaca K, yduThiBaeT BO3MOXKHOCTH 3arps3HEHUS CBETUJILHUKOB MBUIBIO
(3aBUCHUT OT XapaKkTepa IPOU3BOJICTBA).

Koadduiment ucnonb3oBaHus CBETOBOIO IMOTOKA 1), YYUTHIBAET IMOTJIOLIEHUE CBETOBOIO
MOTOKA apMaTypoil CBETHJILHUKA, MOTOJKOM M cTeHamu. OH 3aBUCUT OT THIIA CBETHJIHHHKA,
pa3MepoB U (HOpM MOMEUICHHs, OKPACKH CTEH M MOTOJKA, OT BBICOTHI MOJBECa CBETHUJILHHKA HaJ
paboyeil mIomanbo.

Jna omnpenenenust Kod(QQUIMEHTa HCIONb30BAHUS CBETOBOTO IMOTOKA HEOOXOAMMO
MpeIBApUTEIILHO HAWNTH TTOKa3aTeNb (POPMBI TOMEIICHHUS (.

JIJist IpSIMOYTOJTBHBIX MIOMEIICHUN ero HaXOAsT 1o popMyIe:

a-b
h-(a+b)

TAC a U 6 - COOTBETCTBCHHO AJIMHA U IIHWPUHA IMTOMCIICHUA, M,

¢:
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h - BeICOTa MOIBECA CBETHIILHUKA, M;

KoadduimenT HepaBHOMEPHOCTH OCBELIECHUS Z 3aBUCHUT OT THINA CBETUIbHHUKA, OT
PacCTOSHUS MKy CBETHIIbHUKAMH U BBICOTHI UX ITOJIBECA.

W3 ckazaHHOTO cjenyeT, 4To Uil pacyeTa HCKYCCTBEHHOI'O OCBEUICHHS HEO0OXOIHNMO
BBITTOJIHUTH CJIETYIONUE OTICPAIIHH:

1. BeiOpats Bu ocBemenus (obimiee wim komObuanpoBannoe) mo CHull 23-05-95.

2. BeiOparh TUN J1laMIbl, B 3aBUCHMOCTH OT TEMIIEpaTyphl OKpYKaIOLIeH cpe/sl, Imepenana
HaMpPsDKEHUS U T. 1.

3. BeiOupaercs TUI CBETUIIBHUKA 110 KPUTEPUSAM:

- 3aTPSAZBHEHHOCTH BO3AYIIHOMN CpPEIbl;

- TpeOOBaHUsM B3pbIBa- U M10’KAPHOU OE30MaCHOCTH;

- TpeOOBaHUSAM pacIpeneNeHus IPKOCTHU OIS 3PSHHUSL.

4. ITpoBoIUTCS pacipeeieHue CBETHIILHUKOB M OTIPEIEISIETCS. BBICOTA TTOBECA.

Bricora h, (M) moznBeca cBeTHIbHHUKA Ha/l pa0OYUM MECTOM HaXOMST U3 BBIPAKECHUS:

hnzH-(hﬁ‘hz), M

rae H - BeicoTa momenieHus, m;

h; - paccrostHHE OT TOJa A0 OCBEIIaeMON TOBEPXHOCTH, M;

h, - paccTosiHMe TOTOJIKA 10 CBETHIIbHUKA, M;

Puc. 2 Cxema nojBeca CBETHJIBHUKA HaJl pa0OYUM MECTOM
5. PaccuutbiBaeTcst paccTossHUE MeX 1y cBeTuIbHUKaMH (1)
I.=1,4h, ,m.
6. KonmnuecTBO CBETHIILHUKOB(N)

rae S, - mWiomaab IMOMCIICHMS, M.

7. OnpenensieTcs HopMUpyeMmast ocBenieHHocTh By mo CHull 23-05-95.

B npou3BOACTBEHHBIX YCIOBHSX HMHOTJAa NPUOETalOT K  YOPOUIEHHOMY pacyeTry
HWCKYCCTBEHHOUN OCBEIIEHHOCTH C TOMOIIBIO METO/Ia YAEIbHOW MOIIIHOCTH.

VY 1enpHOM MOIIHOCTBIO HA3bIBAETCA OTHOLICHUE MOLIHOCTU OCBETUTEJIBHOW YCTAHOBKH K
IUIOIAIM OCBEIIAEMOT0 ITOMEICHUS.

DTOT METO1 JAaeT NPUOIUKEHHBIN pacyeT OCBEIICHHS U CBOJIUTCS K CIIEIYIOLIEMY:

1. [lo HOpMaMm SJIEKTPUYECKOTO OCBEIICHUS, B 3aBUCUMOCTH OT 3HAYCHUS IMOMEIICHUS
HAXOJAT YACIbHYIO MOIITHOCTH B BT/ M.

2. OnpenensitoT MOIIHOCTh OCBETUTEJIBHOM YCTAaHOBKM IYTEM YMHOXXEHHUS YIEIbHOU
MOIIIHOCTH Ha IIONIAIb HOMCIICHUS;

WyCT: psn 5

r7e p - yAelbHasi MOIIHOCTb, BT\MZ;

S,- mIonaab IMOMEIICHHUS, Mz;

Wyer - MOIIHOCTE yCTaHOBKH, BT.
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3. B 3akmoueHue pacueTa OoIpecacIAr0T YUCJIO JIaMII 7. I[J'IH 9TOTIO:
/4

yem

n=——,
aan

Wyer- MOIIHOCTE yCTaHOBKH, BT.

W ay- BBIOpaHHAs! MOIIIHOCTH JaMIIbl, BT.

Bo Bcex ciyuasix pe3ynbTar OKpYyIisioT B CTOPOHY YBEIHUYECHHUS.

3.2. ICTOYHUKHN UCKYCCTBEHHOI'O CBETA

s hopMUpOBaHHSI UCKYCCTBEHHOTO OCBEIICHUS WCIOJB3YIOT MPHOOPHI HUCKYCCTBEHHOTO
CBeTA.

K npubopam UCKyCCTBEHHOTO CBETAa OTHOCST CBETUIHLHUKH.

CBeTUIPHUKOM Ha3bIBAIOT MPUOOP, COCTOSALINM U3 UCTOUHHKA CBETa (JIAMITbI) U apMaTypHl.

Ha3naueHune OCBETUTENBHON apMarypsl pPACIpPEEsTh CBETOBOM IOTOK JIAMIIBI B HYKHOM
HAIpPaBJICHUU U 3aIIUIIATh paOOTAIOUIETO OT OCIECIUICHHUS.

DNEeKTPUYECKUE CBETHIIBHUKU XapaKTEPU3YIOTCS TPEMs TOKa3aTeIIIMHU:

1. CBeTopacnpeneieHueM;

2. Koa¢pdunmentom nonesnoro aeiicrust (KI1JT);

3. 3alMTHBIM YIJIOM CBETHUJIbHHUKA.

CaetopacrpeiefiecHue UMEET TPU TPYIIIBL.

K mepBoiil rpymnmne OTHOCATCA CBETHWJIBHUKU NMPSAMOIO cBeTa, KoTopblie 10 90% cBETOBOrO
MOTOKA HAIIPABIISIOT B HUKHIOKO ToIycdepy.

Ko BTOpOI rpyIine 0THOCATCS CBETUIIBHUKHN OTPAKEHHOT'O CBETA, B KOTOPBhIX 90% cBETOBOTO
MOTOKA HAIMPABIAETCS B MOTOJOK U, OTPAXasiCh OT HETO, PAaBHOMEPHO PACTIPEIEISIETCS 10 BCEMY
MOMEIIECHHUIO.

K Tpetbeil rpymmne OTHOCATCS CBETHJIBHUKH PACCEIHHOIO CBETA, KOTOPBIE PACIPEESISIOT
CBETOBOM MOTOK, KaK B BEPXHIOI, TaK W B HIKHIOW Moxycdepbl, co3faBas paBHOMEPHOE
OCBEIICHUE TTOMEIIICHHUS.

KIIJl cBeTmibHMKA XapakKTEpHU3yeT €ro 3KOHOMHMYHOCTb W OINPENENSIeTCS M3 OTHOLIEHHUS
CBETOBOT'O MTOTOKA CBETUJILHUKA K CBETOBOMY IMOTOKY HaXOISAIIEHCS B HEM JIAMIIBI.

_ T ceem
7703 - s

aawm
Nes= (0,6....0,8).
3amuTHBINA yroa cBetuiibHuKa ¥ (Puc. 5) onpezenser creneHp 3aUThI TJ1a3 OT BO3JACHCTBUS
SAPKUX YacTell JaMIbl U UCUUCISETCS 110 hopMyIie:

tgy = ,
&y R+r

rze h - paccrosiHue OT Tesla Hakajia JIaMIIbl O YPOBHS BBIXOJIHOTO OTBEPCTHsI CBETUIIbHHKA,
MM;

I' - paJuyc KOJIblia TeJla HaKaja, MM; (TeJ0 Hakaljla — CIIMpaJlb JAMIIbI)

R - pagnyc BBIXOTHOTO OTBEPCTHS CBETUIIBHUKA, MM.

Puc. 5 Cxema HaXO0XKJACHHUA 3alllUTHOT'O yIJla CBCTUJIbHHUKA

OnTrMalbHBIM ABISETCS 3aIIUTHBIA yron y=10...30°.
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B cenbCckoX03sSHCTBEHHOM MPOU3BOJCTBE B 3aBUCUMOCTH OT YCIOBUM 3KCILUTyaTallUH
MIPUMEHSIOTCSI CBETUIIBHUKHN B OTKPBITOM, 3aKPBITOM, BJIAr03allUIIEHHOM, [TbUICHENPOHULIAEMOM U
B3PBIBO3AIIMUTHOM UCTIOTHEHUH.

OcCBelIeHHOCTh  aBTOMAaTH3UPOBaHHBIX pabounx MecT (APM) ¢ mnepcoHalbHBIMU
9JIEKTPOHHO-BBIYMCIUTENbHBIMU  MamnHaMu  ([I9BM) Moxer OBITh Takke, €CTECTBEHHOM,
HCKYCCTBEHHOM M CMEIIEHHOM.

HckyccTBeHHOE OCBEIIEHHUE B MTOMEIMICHUSIX IKCIUTyaTalluy BUIACOIUCILICHHBIX TEPMUHAIOB
(BAT) u TIDBM n0mKHO OCYIIECTBISATHCS CHCTEMOW OOIIEro paBHOMEPHOTO OCBelleHus. B
MPOU3BOJCTBEHHBIX M QJIMHHUCTPATUBHO-OOIIECTBEHHBIX  IMOMEHICHUSX B CIydasx
MPEUMYIIECTBEHHOH  paboTbl ¢  JOKYMEHTaMH, JOMYCKAaeTcsl MPUMEHEHHUE  CHCTEMBI
KOMOWHHUPOBAHHOTO OCBEHICHUS (K OOIIEMY JOMOJHUTEIbHO YCTAaHABIUBAIOTCA CBETUJIbBHUKU
MECTHOTO OCBEILICHHUS, TPeJHA3HAYCHHBIE JIS1 OCBELICHUS 30HBI PACIIONIOKEHUS JOKYMEHTOB).

Pexomenayemass WMHTEHCUBHOCTh HCKYCCTBEHHOW OCBEIIEHHOCTH aBTOMATHU3HPOBAHHBIX
pabouux mect (APM) ¢ II9BM npu pabdote onepatopoB u mporpammuctoB ¢ BJIT, umeronumu
HEraTUBHOE M300pakeHHe (CBeT/IbIe 3HAKM Ha TEMHOM (oHe): mnpu CHUCTEeMaTHYECKOM
MCIOJIb30BaHUU JUCIIIEEB U paboTe B peKUME JUAJIOTa, YPOBHHU OCBEIIEHHOCTH JIOJDKHBI OBITH HE
Hwke 200 nk u He Hmwke 500 nk mpu ucnonb3zoBanun BJIT u oaHoBpemenHoil paboTe C
JOKYMEHTaMH, a Tak)Ke Mpu BBojie JaHHBIX B [IDBM u BeiBose HHpOpMAIIUN HA IPUHTED.

OCBeIIEHHOCTh Ha TTOBEPXHOCTH CTOJIa B 30HE pa3MelleHus] pabodyero JOKyMEHTa JOJDKHA
6b1TH 300...500 nk.

Crnenyer orpaHUYMBaTh NPSIMYIO OJEKJIOCTh OT UCTOYHUKOB OCBEILLECHUS, TIPH ITOM SIPKOCTh
CBETSIIMUXCS MOBEPXHOCTEW (OKHA, CBETWJIBHUKH W Jp.) HaXOJsIIMecs B IOJIE 3PEHHUS, TOJIKHBI
obTh He Gomee 200 Ka/m. Cnenyer orpaHm4uBaThb OTPAKEHHYIO OJECTKOCTh Ha pabouux
MOBEPXHOCTAX (IKpaH, CTOJ, KJIaBUaTypa U Ap.) 3a CUET MPaBHIBHOTO BEIOOPA TUIIOB CBETHIILHUKOB
U PACMOJIOKEHHST pabOunUX MECT MO OTHOIIEHUIO K UICTOYHUKAM €CTECTBEHHOTO M MCKYCCTBEHHOTO
OCBEIICHHUS, TIPH ATOM PKOCTh O6JrkoB Ha skpane B/IT u [I3BM He nomkna npessimats 40 Ka/M°
U SIPKOCTh MOTOKA, IPU MPUMEHEHUH CUCTEMbl OTPAXXEHHOTO OCBEILECHMs, HE JIOJDKHA MPEBBIIATh
200 KI[/M2.

Pexomenayercs ucnonb3zoBanue namn aHeBHoro ceera (JIJIH) Bmons pabGouero mecra,
4TOOBI N30ekKaTh OJIUKOB.

Tuner JIAH 3aBucsaT ot Tuna momunodopa u nponopuun cmecu: JC — nueBnoit; BC —
oenprit; XBC — xomomuo-Oenwiit; ThC — Temmo-Oenbiii. B HacTosimee Bpems HCIONB3YIOTCS
cinenytomue tunel JIIH: JIb — mromunecuentnas Oenasi; JITh - nmoMuHecuenTHas Teruo-Oenas;
JIAL] — nroMuHECHIeHTHas: THEBHAA C [IBETONEpEadyeH.

B nomemenusax APM c [I9BM B kauecTBe HMCTOYHUKOB HCKYCCTBEHHOTO OCBEILCHUS
PEKOMEHIYIOTCS JIIOMHUHECIIEHTHBIE JIaMIIbl OEJIOT0 WK «TEIIoroy 0eaoro cBera.

MecTtHOe ocBelleHHe 00€CleunBaeTCs JaMIlaMd HaKaJWBaHUs, TOMEIIEHHBIMU Ha THOKUX
LUTAHrax, [MapHUpax.

CBETHWJIBHUKA MECTHOTO OCBEIIEHHUS JIOJDKHBI UMETh HE MPOCBEUMBAIOIIUNA OTpakaTelb C
3aIUTHBIM yriioM He MeHee 40°,

Koapdpuument mnynpcanmm He pomwkeH mpeBbimath 5%. Koadduument 3amaca s
OCBETUTEJIHHBIX YCTAHOBOK OOIIIEro OCBEILEHUS JA0KEeH IpUuHUMathes 1,4.

st obecnieueHrs HOPMUPYEMBIX 3HAUEHHUI OCBEUIEHHOCTH B MOMEIICHUSX HCIIOIb30BAHUS
BJIT u II9BM crenyer npoBOAKTE YMCTKY CTEKOJI OKOHHBIX PaM U CBETHJILHUKOB He pexe 2* pas B
TOJI.

B nHeBHOE Bpems ciienyeT UCKIIIoUYaTh MOMNaJAaHue NMPSMbBIX COJHEYHBIX JIydeld B MOMENICHUS
APM c [I9BM; nns 4yero Ha OKHax C COJIHEYHOW CTOPOHBI JOJDKHBI ObITh YCTaHOBJIEHBI KaJllO3H,
MPEANOYTUTEIbHEE C BEPTHUKAJIBHO PACHOJIOKEHHBIMM IIMPOKUMH IJIACTUHAMH, MO3BOJIIOIIUMU
OpUEHTHUPOBATH MTOTOK CBETA B CTOPOHY OIlepaTopa
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1.5 Jlexkuus Ne 7,8 (4 yaca)
Tema: « Meroasl M cpeAcTBa NOBbIMIEHU 0e30IIACHOCTH TEXHUYECKHX CUCTEM U
TEXHOJOTHYEeCKHX MPOLEeCcCOB
1.5.1. Bonpocsl Jekuuun
1. KauecTBEeHHBII 1 KOJIMYECTBEHHBIA aHATIU3 OMACHOCTEHN
2. CpencTBa CHMXKEHHS TPABMOOIIACHOCTH TEXHUYECKUX CUCTEM
3. 3ammuTa OT YHEPreTUYECKUX BO3ICUCTBHII.
3.1.3amura oT BUOpAIHH.
3.2.3amura oT myma.
3.3.3ammTa OT NEKTPOMAarHUTHBIX MOJIEH U U3ITYyYEHUM.
3.4. 3amuTa OT HOHU3UPYIOLINX U3ITyYEHUH.
3.5.3amuTa npu skcrryatanuu [1I9BM

1.5.2 KpaTkoe coaep:xkaHue BONPOCOB

1. KauecTBeHHBIH U KOJHYE€CTBEHHBIH aHAJN3 OMMACHOCTEMH

OObexTOM aHamm3a omacHocTed saBiagerca cuctemMa Y-M-C. Cucrema UMC sBnsercs
MHOTOYpPOBHEBOH, a IIPU MEpPEeXoJe OT OAHOIO YPOBHS K JAPYyromMy KOMIOHEHTHI cuctembl YMC
JIOJKHBI PETEepIIeBaTh U3MEHEHUS.

AHanmn3 omacHOCTEH ONMCHIBACT HMX KAYCCTBEHHO M KOJMYCCTBCHHO U 3aKAHUYMBACTCS
MJIAHUPOBAHUEM TIPEIYIPEIUTEIbHBIX MeponpusThii. OH 6a3upyeTcs Ha 3HAaHUU AITeOpbl, TOTUKU
U COOBITUH, TEOPUU BEPOSITHOCTEHM, CTATUCTUYECKOM aHaIN3€, TpeOyeT MH)KEHEPHBIX 3HAHUU U
CHCTEMHOTO ITOJIX0/1a.

AHanM3 OMacHOCTEH TMO3BOJIAET OMNPENETUTh HCTOYHUKH OMACHOCTEH, MOTEHIUAIbHbIE
aBapuH, MOCJIEI0BATEILHOCTH PA3BUTHUS COOBITHH, BETUYMHY PUCKA, BEIMYUHY MOCIICICTBHMA, TyTH
MPEIOTBPALLECHHS aBAPUA U CMSATYEHUSI IOCIICICTBUI.

Ha mpakTuke aHamu3 ONMacHOCTEW HAYMHAIOT C TIYOOKOTO HCCIEAOBAHUS, MO3BOJISIIONIETO
UICHTH(QUIHPOBATH B OCHOBHOM HCTOYHHKH OMAcHOCTEH. 3aTeM TMpu HEOOXOJAMMOCTH
HCCIIEOBAHUS MOTYT OBITh yI1yOJICHBI.

Bri6op TOro uiiv MHOrO Ka4eCTBEHHOTO METOJa aHalIM3a 3aBUCUT OT MpPECiIelyeMOou I1eH,
npeAHa3HauYeHUs 00bEKTa M €T0 CIIOKHOCTH.

KadecTBeHHBIE METOABI aHATIM3a OIIACHOCTEH BKIIOYAOT:

- IpeABAPUTEIbHBIN aHAIN3 ONACHOCTEH;

- aHAJIM3 MOCJICICTBUM OTKA30B;

- aHaJIU3 OMACHOCTEHN ¢ MOMONIBIO "epeBa MPUYUH";

- aHaJIN3 OMACHOCTEH METOJIOM MOTECHIINAIBLHBIX OTKJIOHSHHUH;

- aHAJIU3 OMIMOOK MEPCOHANIA;

- IPUYMHHO-CJIE/ICTBEHHBIN aHAJU3.

[IpenBaputenbublii ananu3 onacHocTel (ITAO) ocymecTBISIOT B CISAYIONMIEM MOPSIIKE:

- HM3Yy4alOT TEXHUYECKUE XAPAKTEPUCTUKU OOBEKTa, CHUCTEMBI, a TAaKXKE HCIOJIb3yeMble
JSHEPTEeTUYECKHE HCTOYHUKH, pabouue cpeibl, MaTepuaibl, YCTAHABIMBAIOT HX IMOBPEKIAOITUE
CBOICTBA;

- YCTaHaBJMBAIOT 3aKOHbBI, CTAHIAPTHI, TPaBUJIa, AEHCTBUS KOTOPBIX PACIPOCTPAHSAIOTCA HA
JAHHBIN TEXHUYECKHUI 00BEKT, CUCTEMY, MPOIIECC;

- TIPOBEPSAIOT TEXHHUUYECKYIO JOKYMEHTAIMI0O Ha €€ COOTBETCTBHE 3aKOHAM, IpaBUJIaM,
MIPUHIIUIIAM U HOPMaM CTaHJapTOB O€30MacHOCTH;

- COCTaBJISIIOT TEpPEYeHb OIMACHOCTEH, B KOTOPOM YKa3bIBAIOT WJICHTU(PHUIIMPOBAHHBIC
HMCTOYHHUKHU OMACHOCTEHN (CHCTEMBI, MOJACUCTEMBI, KOMIIOHEHTHI), TOBPEKIAI0IINE (TPABMUPYIOIIUE)
(hakTOpHI, MOTEHIIUATLHBIC aBAPHH, BBISIBICHHBIC HEJIOCTATKHU. .

AHamu3 mnocnenctBuii otka3oB (AIIO) — npeuMylIecTBEHHO KaueCTBEHHBIM METOJ
UIEeHTU(HUKAIIMA OMACHOCTEH, OCHOBAaHHBIH Ha CHCTEMHOM IIOAXOJE M HWMCIOIIHMHA XapakKTep
MPOTHO3a. DTUM METOJOM MOXKHO OIICHUTH OMACHBIM MOTEHIHAN JIF0OOr0 TEXHUYECKOTO OOBEKTa.
ATITO 00BIYHO OCYIIECTBISIOT B CICIYIOIIEM TOPSJIKE:
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— TEXHUUYECKYIO CUCTEMY (0OBEKT) MOpa3 eS0T Ha KOMIIOHEHTHI;

— I KaXJO0Tr0 KOMIIOHEHTa BBIABIIAIOT BO3MOXHBIE OTKa3bl, HCIOJb3Ys, HalpUMED,
aJITOPUTM, NIpeACTaBIeHHBIN Ha puc. 11.7;

— n3yvaroT noreHuuanpHele YII, KOoTOpble MOXET BBI3BaTh TOT WJIM MHOW OTKa3 Ha
UCCIIETyEMOM TEXHUUYECKOM OOBEKTE;

— pe3ysbTaThl 3alIUCBHIBAIOT B BUJIE TAOIULIBI;

— OTKa3bl PAaHXHUPYIOT IO ONACHOCTAM M pa3padaThIBAlOT IMPENYNPEIUTEIIbHBIE MEPHI,
BKJIIOYasl KOHCTPYKIIMOHHBIE U3MEHEHHUS.

AHanu3 onacHOCTEH C MOMOIIbI0 AepeBa npuunH noreHuuansHoro YII (AOJII) o6brunO
BBINOJIHAIOT B cieAyromeM nopsake. CHavdana BbiOuparoT noteHuuansioe YUII (mampumep, H-UII
WM KaKOH-JIMO0O0 OTKa3, KOTOPBIA MokeT mpuBecTd K H-UII). 3aTeM BBISBISIOT Bce PaKTOPHI, KOTO-
pble MoryT npuBecTd K 3agaHHomy UII (cuctemsl, moacucTemsl, cOObITHS, CBsi3U U T. 1.). Ilo
pe3yabTaTaM 3TOr0 aHajHu3a CTPOST OPHEHTHUpPOBaHHBIN rpad. Bepmmna (kopeHp) 3Toro rpada
3aHyMepoBaHa noteHuuanbHbM UII. ITostomy rpad senserca nepeBoM. B HamieMm ciydae aepeBo
COCTOMT U3 BCEX TEX NPUUUH-COOBITUH, KOTOPBIE I€Tat0T BO3MOXKHBIM 3aanHoe YIl.

AHanmM3 OmacHOCTEH METOJOM IMOTEHIUAIbHBIX OTKIOHeHHH (AOMIIO): oTkioHeHne —
pexuM (YHKITMOHHPOBAHHS KAKOTO-THO0 00BEKTa, CHCTEMBI, IIPOIlecca WU KaKOW-TH00 UX YacTH
(KOMITOHEHTA), OTJIMYAIOLIUICS B TOM MM MHOM Mepe OT KOHCTPYKTOPCKOTO NpeAHa3HayeHus (3a-
MBICTIA).

Mertoa mnoteHuuanbHbelx oTKiIOHeHMH (MIIO) — mpoueaypa MCKYyCCTBEHHOI'O CO3/1aHUS
OTKJIOHEHUH C OMOUIBIO KIIFOUEBBIX CJIOB. DTUM METOJIOM aHAIN3UPYIOT OMACHOCTH I€pMETHYHBIX
nporeccoB u cucteM. Hanbombliee pacnpocTpaHeHHe OH MONTYYUJI B XUMHUUECKOW MPOMBIIITIEHHO-
ctu. AOMIIO o6sryno npemmectyer [TAO.

ITocne Toro kak ¢ nomouibto [TAO ObIH yCTaHOBIIEHBI UCTOUHUKH ONACHOCTEH (CHCTEMBI,
UYII), HeoOX0IUMO BBISIBUTH T€ OTKJIOHEHHs, KOTOpble MOryT mpuBecTd K 3tuMm YII. Jlng sroro
pa3dMBaIOT TEXHOJIOIMYECKHH MPOLEeCC WM TeéPMETUYHYIO CUCTEMY Ha COCTAaBHBIE YacTH M, CO3/a-
Basg C IOMOIIBIO KJIIOYEBBIX CJIOB OTKJIOHEHHS, CHUCTEMAaTH4YHO H3Y4arOT HMX IOTEHIMAJIbHbIE
IPUYMHBl U T€ MOCIEACTBHSA, K KOTOPBIM OHM MOTYT IPUBECTH Ha INpaktuke. /g mpoBeneHus
aHaJIn3a HEOOXOAMMO MMETh: MPOEKTHYIO JOKYMEHTAIMIO Ha CTAaAUM MPOEKTUPOBAHUS; aJTOPUTM
aHaJIM3a, KOTOPBIM MO3BOJIAET UCCIEN0BaTh OJMH 3a APYTUM BCE KOMIIOHEHTHI; HA0Op KIIIOYEBBIX
CJIOB , C IOMOUIbIO KOTOPBIX BBISIBJIAIOT HEHOPMAJIbHBIA PEKUM PaOOTHI KOMIIOHEHTA.

Amnanu3 oumbok nepconana (AOII) BkIogaeT cienyronye 3Tambl: BBIOOp CUCTEMBI U BUA
paboThI; ompenesieHNe LeIH; HUIASHTH()HUKALNIO BUAA MOTCHIHUATBHON OMIMOKH; MACHTU(DHUKAIHMIO
MOCJECTBUM; MIEHTU()UKALNIO BO3MOKHOCTH HCIPaBIEHUS OUIMOKH; UIACHTU(DUKALMIO TPUYHHBI
OlIMOKHU; BBIOOp METOAA MPENOTBPAIICHUS OIIMOKH; OLEHKY BEpPOSTHOCTH OIIMOKH; OLIEHKY
BEPOSTHOCTH UCIPABJICHUs OLIMOKH; pacyeT pUCKa; BEIOOp MyTeH CHUXKEHUS pUCKa.

Kaxnomy Buay ommOKM TpPHUCBOCH THIIOTETHYECKHH HOMEp Mo Kiaccupukaropy. B
pe3yibTare OUIMOOK MepCoHana BO3MOXKHBI aBapUU (MOXKAaphl, B3PBIBbI, MEXaHUYECKUE MOBPEX/IE-
HUS, BBIOPOCHI TOKCHYHBIX XHMHUYECKUX BELIECTB, NPOJIMBBI M T. J.), HECUACTHBIE Cilydau
(JIleTanbHBIE MCXOJIbl, TPABMBI U T. 11.), KATaCTPOQb! (pa3Hble CTENEHU MOBPEXKICHHUs OpraHu3Ma U
COOCTBEHHOCTH), KOTOpPbIE TaKXe MOTYT OBITh KiIacCH(UIMPOBAHBL.  BeposSTHOCTH OmHOKH
oreparopa 3aBUCHUT OT CTa)ka pabOThl U HAJIMYUS CTPECCOBBIX YCJIOBUI Ha pabouem mecte. ONbIT
IIOKA3bIBAET, YTO OMNEPATOpP CO CTAXKEM MOXKET COBEPIIATh OUIMOKH M YTO BEPOSTHOCTH OLIMOKH
olepaTopa B 3aBUCUMOCTH OT BEJIMYMHBI CTPECCA TAKIKE UMEET ONTUMYM.

[IpnunnHo-cneactBenHbiil ananu3 (IICA) BeisBisier npuunnel npoucmenmero YII. Tem He
meHee [ICA sBnsercs cocTaBHOW wYacThlo oOlIero axammsza omacHocted. OH 3aBepuiaercs
IporaHo3oM HoBbIX UII 1 cocTaBieHneM I1aHa MEPONIPUATHH 110 UX NPEAYTIPEKICHUIO.

Ananu3 HaumHalOT co cOopa uMHpopManuu, Koropas npu3BaHa omucaTh UYII TouHO M
00beKkTUBHO. COCTaBIIAIOT NepeueHb coObITH, npeamecTBoBaBmux YII, mpu 3ToM oOpaiaroT BHU-
MaHHME Ha TO, YTO PErHMCTpUpyEMble peasbHble COOBITUS U (aKThl OBIBAIOT IABYX BHUJIOB: HOCAIIME
CIIy4alHBbIN XapaKTep U HOCSIIME MOCTOSHHBIN Xapakrep. [locienHne yqacTByrOT B BOSHUKHOBEHUH
YII onocpeioBaHHO M B COUETAHUU CO CIIy4ailHBIMHU COOBITUAMU
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KonnuecTBeHHBI aHAIM3 PUCKOB NPEANOJIATacT YHUCICHHOE OIPEACICHUE BEIUYHH
OTJENbHBIX PUCKOB M pHUCKa MpoekTa B IesioM. KonnuecTBeHHBIH aHanu3 06a3upyercs Ha TEOpuu
BEPOATHOCTEN, MAaTEMaTUYECKOM CTaTUCTHKE, TEOpUU HcclenoBanuid onepauuii. Korga
MOCIIEACTBHSI HEU3BECTHBI, TO MOJI PUCKOM OOBIYHO MOHHUMAIOT MPOCTO BEPOSITHOCTH HACTYIUICHUS
OTMPEICTICHHOTO COYETAHUs HEeXKEeIaTeIbHBIX COOBITHI

[Ipu ompeneneHUu WHIMBUAYAIBHOTO PUCKAa HEOOXOAMMO YYUTHIBATh YaCTOTY MOSBIICHUS
MepcoHalia U BpeMsi UX IpeObiBaHUs B 3aJaHHOM MecTe. OHAKO Ha MPAKTUKE WHAMBUIYaTbHBIN
PUCK OOBIYHO PACCUMUTHIBAIOT AJISI TMIIOTETHYECKOr0 MHAMBHUAYYMa, MOCTOSHHO HAaXOJSIIETOCs B
3aanHoOM MecTe. Kak npaBuiio, MHAWBUIYaIbHBIA PUCK YMEHBIIACTCS C YBEIMUCHHEM PACCTOSIHUS
OT TEXHHUYECKON YCTaHOBKM M B 3aJaHHOM MECT€ MOXKET ObITh HM300pakeH B BHJE KPHUBBIX
HU30PUCKOB.

Ananu3 pucka, 0oOyCIOBICHHOIO HaJM4YMEeM HCTOYHHMKA BPEIHOTO NEHCTBHS, COCTOUT M3
JTara OLEHKHU PUCKa, COPOBOXKAAEMOT0 UCCIEA0BAaHUIMU, U JTaIa yrpasieHus: puckoM. Ha srtame
OLICHKH YCTaHABJIMBAIOT, KAKUE IOCJIEACTBHS BBI3BIBAIOT Pa3HbIE J03bl U B Pa3HbIX YCIOBUSAX B
JAHHOM KoJulekTuBe. Ha »Tame ympaBlieHHs PUCKOM aHAIM3UPYIOT pa3Hble albTEPHATUBBI U
BBIOMpAIOT Hanbosee MOAXOIAIINE YIPABISIOIUE BO3ACHCTBHUS.

Ananmu3 pucka paznmmudHbix  cucteM UYMC  0OBIYHO  3aKaHYMBAIOT  MPOLEAYpOH
paHXUpPOBaHUs. YTIPOIIEHHO PAHKUPOBAHUE PUCKOB MOXHO IMPOBECTH B 3aBUCUMOCTH OT TSKECTHU
MOBpEkKIeHUS 1 yacToThl UII.

VYnopasnenue texHuueckuMm puckom (YTP) — mpouecc, B pe3ynabTare KOTOPOTO
MPUHUMAIOTCSI PEHICHUSI O COIVIACMM C M3BECTHBIM PHUCKOM WM O HEOOXOJUMOCTH YCTPAaHECHHS
OMAaCHOCTH M cMsATYeHHs nocieactBuil. Metoael YTP ocHOBaHBI Ha MHXKEHEPHBIX 3HAHUSX U MOTYT
B kauecTtBe CBOEH 1I€7U CTaBUTh, HAIIPUMED, 3a7a4y MOBBIIICHUS HAJIEXKHOCTH CUCTEMBI.

2. CpeacTrBa CHHKEHHUSI TPABMOONIACHOCTH TeXHHYECKHX CHCTEM

TexHuueckne MeTONbl M CpeACTBa, 0OecleunBalolue MPOU3BOJICTBEHHYIO 0€301acHOCTb,
Ha3bIBAIOTCS TEXHUKOW OE30MaCHOCTH.

OcHoBHbIE TPaBMUPYIOIIHE OOBEKTHI:

- Y KOJIECHBIX TPAaKTOPOB: IOJHOXKA MU KOJIECO, HEYCTOMYMBOCTb, CLEIHOE YCTPOHCTBO,
AJIEMEHTHI KOHCTPYKIIMU JBUTATENS U CUCTEM, KaOUHa,

- y T'yCEeHHYHBIX TPaKTOpPOB XOJ0Bas 4acTh, KaOuHa, OyiabJo3epHas JonaTa, IPHULEINHOE
YCTPOMCTBO;

- y arperatupyeMblX MallMH: PUIENTHOE YCTPONUCTBO, KapJaHHbIE IIepeaun, OOpT Npulena,
nonaHATas wiardopma, paboure opraibl KOCHIOK, CESITOK, KOPMOPa3I1aTIYMKOB, MIPECTIOA00PIINKOB.

OnacHeIMH 30HAMM MAIIMH ¥ MEXaHU3MOB SBIAIOTCS, HalpuUMeEp, 30HBI BOKpPYT
IBUKYIIEHCs TeXHUKU (OMacHOCTh Hae3/la Ha paboTaroluX), MTOJBMKHBIX JeTale U MEXaHU3MOB
(omacHOCTh TPaBMHUPOBAaHHUS YacTeil Tesa), HE3aIIMILEHHBIX MPOBOAOB M yacTeil 00OpymoBaHuS,
HaXOJAIIUXCS MO/ HalpsDKeHWEM (OMAaCHOCTh MOPaKeHUS 3JIEKTPOTOKOM), MEPEMENIaeMoro rpysa
(omacHOCTh TPaBMUPOBAHUS €T0 MAJICHUEM ), Pa30TPEThIX JIeTajneil (OMacHOCTh 0K0ra) U T. 1I.

OnacHast 30Ha MOXeT OBITh CBf3aHa C BBICOKOW TEMIEPaTypoil, NPOJUTHIMU WM
pacchbllaHHBIMU MIECTUIMIaMU, TIaIEHUEM C BBICOTBI, OOJIBIINM YKJIOHOM ITOJIS U T.JI.

Pasmep omacHO# 30HBI 3aBUCUT OT MHOTHX (paKTOPOB, MPEXKAE BCETO OT KOJIUYECTBEHHBIX
[IapaMeTPOB TEXHOJIOTMUYECKOTO IPOLecca, HAPUMEp OT BEIMUYMHBI HANPSIKEHUS U CBS3aHHOTO C
HUM 3JIEKTPOMAarHUTHOTO TOJIsl, OT CKOPOCTH JIBUKEHHS TEXHUKH, BBICOTHI YKIIAIKU Tpy3a.

Metonel M cpeacrtBa obecrieueHUs O€30MACHOCTH BBIOMPAIOT HAa OCHOBE BBISBICHUS
OMacHbIX (HaKTOPOB, CEHUPUIESCKUX AJI JAHHOTO TEXHOJIOTMYECKOTO Mpoliecca.

Jlig mpenynpexieHns HECUACTHBIX CIy4aeB IHUPOKO NPUMEHSIOT pa3jIMuHble TEXHUYECKUE
cpencTBa obecrnieueHus: 6e30MacHOCTH:

- 3aILIUTHBIE OTPAXKICHUS;

- IpeA0XpaHUTENbHbIE, TOPMO3HbIE, OJIOKUPOBOYHBIE, CHTHATTM3UPYIOLINE YCTPONHCTBA;

- aBTOMaTHYECKHE CLENKH, JUCTAHIMOHHOE YIIpaBJIeHHE U JP.
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3alUTHBIE OTPAXKACHUSI OTAEISAIOT OINACHYI 30HY OT uyenoBeka. OHHM INpensTCTBYIOT
KOHTAKTy €ro ¢ MOJABHKHBIMHU JI€TaIsIMU, TOKOBEIYIIMMH YacTSIMH, MPEAOXPAHSAIOT OT MAJECHHUS C
BBICOTHI U T.JI.

OrpaxaeHus MOTYT ObITh CTAllHOHAPHBIMU (HECHEMHBIMH ), BXOISIIUMU COCTAaBHOM YacCThIO
B KOHCTPYKLHUIO arperaTtoB, 0e3 KOTOPHIX MX (YHKIMOHHPOBAHUE HEBO3MOXHO (KOpITyca KOpOOOK
MepEeMEHBI Tiepeiayd, KOXKYXH BEHTHIATOPOB), a TAK)KE€ ChEMHBIMU, OTKPBIBAIOIIUMUCS, OTKHIHBIMH,
pa3saBMKHBIMU, TPUMEHSIEMBIMU JUISL 3alUThl MEXAHU3MOB, TPEOYIOIIMX MEPUOAUYECKOTO
00CITyKHBaHUs, PETYIUPOBOK, YUCTKH, OCMOTpA U T.1.

Kpome Ttoro, orpaxnenuss MOTYT OBITh MOCTOSSHHBIMHU (OOJIBIIMHCTBO KOXYyXxoB CXM),
BPEMEHHBIMU (IIUTHI, IIMPMBI, JKpaHbl, NPUMEHSEMbIE MpPHU MPOU3BOJCTBE TMEPUOAUYECKUX
PEMOHTHBIX WJIM BPEMEHHBIX padoT), HAIIOJIBHBIMH, PYYHBIMHU (IIUTOK JIEKTPOCBAPIINKA) U JIp.

KoHCTpyKIus KOXKYXOB MOXKET ObITh pazHooOpa3Hoi. OHa 3aBUCUT OT BUIA U pa3MEpOB
3aIUIIaeMoi 30HbI, CIICIH(PHUKU OMACHBIX (JaKTOPOB H T.1I.

B coorBerctBum ¢ TpeboBanusmu ['OCT 12.2.062-81 «CCBT. OG6opynoBanue
IIpOU3BOJACTBEHHOE. OrpaxaeHus 3allluTHBIE» 3allUTHBIE OrPAXKACHHUS HE JTOJKHBI CHUXKATb
TEXHOJIOTUYECKHE BO3MOXXHOCTH 000PY0BaHUS U MaIIMH, MEUIaTh TEXHUYECKOMY 00CITYKHUBaHHUIO,
HE JI0JKHBI OrpaHU4YMBaTh 0030pHOCTb, OBITH ICTOYHUKOM OIIACHOCTH.

[IpenoxpaHuTenbHble YCTPOICTBA MpPEJHA3HAYEHBl [JIi aBTOMATHYECKOTO BBIKIHOYEHUS
MeXaHM3Ma, U3MEHEHUs peKruMa pabodero mporecca Npu BbIXOJE KOHTPOJIUPYEMOTO ITapaMeTpa 3a
JOMYCTHUMBIE TIPENIEIIBI.

K HuM oTHOcATCS pa3nuyable MYyQTBI, Cpe3acMble MIMWIbKU; MTUQTHI, MPEPHIBAIONINE
nepenavyy KpyTAUIMX MOMEHTOB Ha pabodue opraHbl IpH UX IMeperpyske, 3a0MBaHMM; KOHIIEBbIC
BBIKJIIOYATEIM, OTPaHUYMBAIOLIUE IEpEMEIEHNE pabodyuX  OpraHoB; pPa3pbIBHbIE MEMOpaHBI;
pa3iuyHble KJamaHbl, OTKpBIBAIOIIMECS MpU MOBBIIICHUH JaBlIEeHUS padouero Teira B CUCTEME
(Hanpumep, mapa B KOTJE, NapoB O€H3MHA B TOILIMBHOM Oake, mMacia B TMAPOCUCTEME U T.1.);
OTPaHUYUTENN MOAbBIMAaeMON Macchl Tpy3a Ha Ipy30MOJAbEMHBIX MEXaHHM3MaX W 4ucia 000pOTOB
IU3EIbHBIX U KapOropaTopax ABUraTeNel; pa3inyHble aBTOMAaTUYECKUE YCTPOMCTBA, BKIIIOYAIOIINE
aBapUiiHyl0 BEHTUJISIUIO TPH MOBBIIICHHOM COAEPKaHUM B BO3Qyxe palbouell 30HBI BPEIHBIX
BEILECTB WJIM JIbIMA MIPHU MOXKApe; IJIABKUE MPEAOXPAHUTENHN WM aBTOMATHUYECKUE BBIKIIIOYATENH,
OTCOEUHSIOIINE OT CETU IOBPEXKIACHHYIO 3JEKTPOYCTAaHOBKY; 3a3€MIISIOIIME M 3aHYJSAIOIINE
YCTPOMCTBA, CHIDKAIONINE HANpsHKEHUE Ha KOpIycax »JNICKTPU(DHUIIMPOBAHHBIX MAIUH  IIPH
MOBPEXKICHUH U30JISILIMU U MHOTHE APYTHE.

Topmo3HbIE yCTpPOWCTBAa MpEAHA3HAYEHbl ISl IUIABHOM M JKCTPEHHOM OCTaHOBKH
IBUKYIIMXCSA MallMH U yacTe 000pyI0BaHMsl; yAep>KaHUS TEXHUKH Ha YKJIOHAX; IPEeI0TBpaIleHHIE
caMmo OTIIyCKaHUs Ipy3a U T.[.

brokupoBOUHBIE YCTPONCTBA  IIMPOKO IPUMEHSIOT [Js1 BBIKJIIOYEHUS MEXaHHU3MOB;
OCTAHOBKH TE€XHOJOIMYECKOI0 IPOLEcca; CHIATHUS HANPSKEHUS U T.J. PU IOIBITKE pabOTaIOIEro
IIPOHUKHYTh B OIIACHYIO 30HY, a TakXe [UI HWCKJIIYEHUS HapylLIeHUs YCTaHOBJIECHHOMN
MOCIEN0BATEIbHOCTH JICHUCTBHIA.

brnokupoBku MOTyT OBITh MEXaHUYECKHUMH, 3JIEKTPUUYECKUMH, 3IIEKTPOMEXAaHUUYECKHMH,
(OTO3NEKTPUIECKUMU, THAPABINIECKUMH U JIP.

Curnanu3upyromnme ycTpoiicTBa MOTYT ObITh aBTOMAaTHUYECKUMHU U C PYYHBIM TPUBOIOM.

JUig 3amuThl YenoBeKa OT MOPaKEHMs 3JIEKTPUYECKMM TOKOM B coorBercTBUM ¢ ['OCT
12.1.019-79 «CCBT. Dnexrpobde3onacHocTh. OOuME TpeOOBaHUS 1 HOMEHKJIATypa BUIOB 3aIIUTHI»
IIPUMEHSIIOT:

-M30JISIIUI0 TOKOBEAYIIMX YacTel, IPOBOJIOB IyTEM HAHECEHHUs Ha HUX IUAJIEKTPUUYECKOTO
MaTepuaia: IIacTMacc, pe3uHbl, JIAKOB, KPacoK, 3Majiell U T.NI. (COCTOSIHUE U30JISILIMU NPOBEPSIOT
HE peke OJIHOTO pa3a B IoJl B CyXHX IMOMEIIEHUAX 0e3 MOBBIIICHHONW OMAaCcHOCTH U JABYX pa3 B roJl B
MIOMEILEHUAX C MOBBIIIEHHON OMACHOCTBHIO U 0CO00 ONACHBIX).

-IBOMHYIO M30JIALMI0, Korja K paOodel W30MSAIMM Ha ciydail e€ TOBpeXACHUS
MPeAYyCMAaTPUBAIOT JIOMOJHUTEIBHYIO H30JSLUI0 (HAlPUMEp, BBIMOJHIIOT KOPIyca WIH PYYKH
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3JIEKTPOMHCTPYMEHTOB M3 JHUAJEKTPUUYECKOIO MaTepualia, MOKPHIBAIOT WM30JUPOBaHHBIE IPOBOJA
00111elf HETOKOITPOBOIHOM 000JIOYKOM U T.11.)

-HEeJIOCTYITHOCTh IPOBOJIOB, YacTei (BO3AYyIIHbIE JUHUHU DJIEKTpOIeperadyl Ha OIopax,
JIEKTpUYECKUE KAOEIu B 3eMJIE U Jp.);

-OTpaX<JIeHHe DJJIEKTPOYCTAaHOBOK (HampuMep, KOXyXaMH Ha JIIEKTpOpyOuIbHHUKAX,
3a00pamMu Ha MOJCTAHIUSX U T.I1.);

-OJIOKMPOBOYHBIE  YCTPOMCTBA, aBTOMATUYECKHM  OTKJIIOYAIOIIME  HaMpsDKEHHEe ¢
AJIEKTPOYCTAaHOBOK IPU CHATHM C HUX 3ALUTHBIX KOKYXOB, OIpaXACHUI;

-Manbele HampspkeHus (He O6ornee 42 B.), Hampumep, AN NUTaHUS AIEKTPUDUIMPOBAHHBIX
MHCTPYMEHTOB, CBETHJIbBHUKOB MECTHOT'O OCBELICHMUS;

- M30JIAHUI0 pabouero MecTa (Ioia, MIoIa K/, HaCTUIA);

-3a36MJICHHE U 3aHYJIIEHHE KOPIYCOB 3JIEKTPOYCTAHOBOK, KOTOpPbIE MOTYT OKa3aThCs O]
HaIPsKEHUEM TP MOBPEXKICHUU U30ISALUN;

- BBIPABHUBAHUE JIEKTPUUECKUX MOTEHIIUAJIOB;

-aBTOMAaTHYECKOE OTKJIKYEHUE 3JIEKTPOYCTAHOBOK; MPUMEHSIOT MPEAyNPExKTAIONIYI0
CUTHAJIM3aLUIO (HalpuMep, 3ByKOBYIO WJIM CBETOBYIO IPHU MOSIBJICHUH HAIPSKEHUS HA KOPITyce);

- HagnucH; makatel; CHU3; 3Haku 6€30MacHOCTH.

[IpenHaMepeHHOE 3JEKTPUUECKOE COEIAMHEHUE C 3eMJed Wi €€ SKBUBAJIEHTOM
METAUIMYECKMX HETOKOBEAYIIMX 4YacTed, KOTOpble MOTYT OKa3aTbCid MO HaNpsHKEHHUEM,
Ha3bIBACTCSl 3aILUTHBIM 3a3€MJICHUEM.

OHo cocTrouT W3 3a3zeMiuTeNs (METAJUTMUECKUX MPOBOIHHKOB, HAXOMASIIUXCS B 3eMIle, C
XOpOLIUM KOHTAKTOM C HEH) M 3a3eMIISIIOIIETO IPOBOJHHMKA, COEAMHSIOIIEr0 METAITMYECKHUM
KOPIYC 3JIEKTPOYCTAHOBKH C 3a3€MIIUTEIIEM.

COBOKYNIHOCTh  3a3€MJIMTEIS W 3a3€MJIIIOLIMX IIPOBOJOB HA3bIBAIOT  3a3€MIISIIOIIUM
YCTPOMCTBOM.

3ammTHOE 3a3eMJIEHHE TPUMEHSIOT B TpPeX MPOBOJHUKOBBIX M OJHO(A3HBIX JBYX
MIPOBOJHUKOBBIX CETAX MEPEMEHHOTO ToKa HamnpsbkernrueM 10 1000 B ¢ uzonupoBanHO# HEUTpalblo,
a Takke B ceTsax HampspkeHueM Bbile 1000B mepeMeHHOro M HOCTOSHHOIO TOKa € JIIOOBIM
PEXKUMOM HEUTpPAIIH.

3almuTHOE JEMCTBHE 3a3€MIIIOIIET0 YCTPOMCTBA OCHOBAHO HA CHMXKEHMM 10 O€30MacHOM
BEJIMYMHBl TOKA, IPOXOJSIIET0 Yepe3 4YelIOBeKa B MOMEHT KAaCaHUS MM IOBPEKIECHHOMN
anekTpoyctaHoBku (Puc.1).

c
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Puc. 1. Cxema 3auTHOTO 3a3€MJICHUS.

ConpoTHBiIEHHE 3a3eMIIUTENS AOKHO ObITh He Gosee 10 Om, Torga Kak CONpPOTUBIICHHE
yenmoBeka 1000 OMm. B cBsizu ¢ 3THM, 4epe3 Teno uenoBeKa OyIeT MPOXOIUTh MasIbli TOK, HE
BbI3bIBaIOIINM 1opaxkeHusi. OCHOBHAs 4acTh TOKa MOMIET, IO LIEMU YEPE3 3a3EMIIUTEND.

3a3eMIIUTENN MOTYT ObITh €CTECTBEHHBIMH U MCKYCCTBEHHBIMU. B KauecTBe ecTeCTBEHHBIX
3a3eMJIMTEICH HUCIHOJIB3YIOT METAJUIMYECKHE KOHCTPYKLMM M apMarypy 3JaHUM U COOPYXKEHUH,
UMEIONIME XOpOLIee COCOUHEHHE C 3€MJIeH; MPOJIOKEHHBIE B 3€MJIE  BOJONPOBOJIHEIE,
KaHaJU3alMOHHbIE W Jpyrue TpyOOompoBOAbl (32 HCKIIOUYEHHEM TpyOONpPOBOJOB TIOPIOYUX
KHUJIKOCTEH, TOPIOYMX U B3PHIBOONACHBIX Ta30B M TPYOONPOBOJOB, MOKPBITHIX H30JALUEH UIs
3allIUTHl OT KOPPO3UN).

Pacyer conpoTuBieHNs 3a3¢MIINTENEH BEAYT IO CIEAYIOLUIMM 3aBUCUMOCTSIM:
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-JIIs1 CTEPKHEHN, BEpXHUI KOHEI| KOTOPOI'0 HaXOAUTCS Ha IOBEPXHOCTHU 3€MIIM:
4]
Ry, = 0366 ? g
rae: Ry)- conpoTuBiaeHne pacTeKaHUIO TOKa ¢ OQUHAPHOTO 3a3eMuurens, Om;
|- ninHa crepxkHS, M.;
p- yIAENIbHOE CONPOTUBIEHUE rpyHTa, OM M. (Tad1. 2);
d- ntnamerp crepxHs, M.
-JI151 CTEpPKHEH, BEpXHUH KOHEL] KOTOPOI'o 3aryIy0JieH B 3eMIIIO:

Ry =0366-2 12 405162+
1 \(Td 4h—-1
rae: h- FJ'IY6I/IH3 3aJIOKCHUS CTCPIKHA, M.
-JI7Is1 TIOJIOCHI 3arTyO0JICHHON B 3€MITIO:
R, =0366-2.1g 2
T T hed

rje: b- mupuHa MOJIOCH, M.

KonuyecTBO cTepKHEN pacCCUUTHIBAIOT 110 3aBUCUMOCTH:
Ry 1.
R.m,

rze: Ne — KO3 UIMEHT CE30HHOCTH, TP pacueTax BbIOMpaercs paBHbIM OT 1,2 1o 1,6 (s
cpenneii mojocel Poccun = 1,6);

N> - KO3(pOUIMEHT SKPaHUPOBAHUS, 3aBUCHUT OT PACCTOSHUS MEXKAY CTEPKHSMH, JUINHBI
CTEP>KHS M UX KojudecTna (1, =0,2...0,95);

R¢ — MakcumanbHO AONYCTHMOE CONPOTUBICHHE 3a3€MISIOLIET0 YCTPOWCTBA,  (IIpU
OLICHOYHBIX pacueTax BbIOMpaeTcs paBHBIM 4 OMm).

B kauecTBe MCKYCCTBEHHBIX 3a3€MJIMTENIEH MPUMEHSIOT OJUHOYHBIE WM COEAMHEHHBIE B
TPYNNbl METAJUTMUECKHE AJIEKTPOAbI, 3a0UThle BEPTHKAIbHO WM YIOKEHHbIE TOPU30HTAIBHO B
3eMJIIO.

DNEeKTPObl U3TOTABIMBAIOTCS U3 OTPE3KOB METAINIMYECKHX TpyO nuameTpom He menee 30
MM H C TOJIIIUHOM CTEHOK HEe MeHee 3,5 MM; yrioBOM CTaJlk C TOJIIMHOW MOJIOK HE MeHee 4 MM; U3
MIOJIOCHI CE€YeHWEM He MeHee 48 MM, a TakKe M3 OTPE3KOB UIBEUIEPOB, IMPYTKOBOM CTaIn
nuameTpoMm He menee 10 mwm.

JInuHy 37€KTPOJOB U pacCTOSHUE MEXAY HUMHU NIPUHUMAIOT HEe MeHee 2,5...3,0 M. Mexny
co00i1 BEpTUKaJIbHBIE JIEKTPOJIbl CBAPUBAIOT EPEMBIUKOM.

3aHyJneHue - 93TO NPEIHAMEPEHHOE JJIEKTPUYECKOE COEAUHEHUE METANIMYECKUX
HETOKOBENYIUX YacTel 3JEKTPOYyCTaHOBOK, MOTYIIMX OKa3aTbCsA IOJ HaNpsKEHUEM, C TIIyXo-
3a3eMJICHHOI HEUTpalibl0 HCTOUYHHKA TOKa (TeHepaTopa WK TpaHcGopmaTopa).

3alUTHOE AEWCTBUE 3aHYJIEHHUS OCHOBAHO Ha CHMYKEHUHM 1O O€30M1acHOM BEIMYMHBI TOKa,
MIPOXOASAIIEr0 4Yepe3 4YelOBeKa B MOMEHT KacaHWs MM MOBPEXICHHOW 3JEKTPOYCTaHOBKH, M
MOCJIEAYIOLEM OTKJIFOUEHUH 3TON YCTAaHOBKH OT CETH.

PaGotaet 3anyneHue cieayomnuM o0pa3oMm.

[Ipu nosiBneHnn HanpsKEHUsI HA KOPITyCe 3aHYJIEHHOM 3JIEKTPOYCTaHOBKH (puc.2) Oosblias
4acTh TOKA C HETO MOMIET B CETh Yepe3 HYJIEBOM 3aIlIUTHBIN IPOBOJI.

Yenosek, UMEIOIINNA 00JIbIIEE CONPOTHUBIIEHUE B LIEMH 110 CPABHEHUIO C C COIPOTUBICHUEM
LIENIH Yepe3 HYJIEBOM MPOBOJI BOCIIPUMET HE3HAUYUTEIbHBIN TOK.

NmO:

C
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MoToMHME TORS . .
HENRTRENEHEIA MO TOMWHIE ToKS
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MoETOPHDE 3a3EMAEHE FAWMTHEE NPOBOg

SEWATHO D HY NEEOMD MPOBOLE AN, YCTAHOE KM

Puc.2 IICI‘/'ICTBI/IC QJICKTPHUICCKOI'0 TOKaA IIPpU BKIKOUYCHHUHA
B CCTh UMCIOLICIO 3aHYJICHUC

OmHOBPEMEHHO C ITHM 3aMbIKaHWE Ha KOpIyc (pasHOro MpOBOJAA TEperpeBaeT IUIABKHA
pe0OXpaHUTEeNhb, KOTOPBII 00ecreunBaeT 3JeKTPOYCTAHOBKY.

Bce coenunenus B enu 3a3eMIICHUS U 3aHYJICHUS BBITIOJIHSIOT CBAPHBIMU.

E1e onHO# 3a1IMTHOI Mepoii 10 37eKTPOOE30MaCHOCTH SIBIISIETCS 3alIUTHOE OTKIIIOUEHUE.

boicTponelicTByromast  3amura,  o0ecrneyuBaromias — aBTOMAaTUYECKOE  OTKIIIOUEHHE
anekTpoyctaHoBku (depe3 0,05...0,2 cek) mpu BO3HUKHOBEHHH B HEH OIACHOCTH TOPaXEHUS
YEJIOBEKA AJIEKTPUUECKUM TOKOM, Ha3bIBAETCS 3AIIUTHBIM OTKIIOYCHUEM.

3alMTHOE OTKJIIOUEHUE YCTPaMBarOT, KOI/IA 3a3€MJICHUS WJIM 3aHYJIEHUE HE B COCTOSHHUHU
o0ecrevnTh yCIOBUSI O€30MACHOCTH B MOMEHT MPUKOCHOBEHHSI K TOKOBEIYIIICH YaCTH.

[Ipu 3ambikaHuM ¢azbl Ha KOPIIYC, CHIXKEHUU COMPOTHUBIICHUS H3OJSIIUH CETU HUXKE
OTPENIEJICHHOTO TMpejena, MPU HEMOCPEACTBEHHOM NPUKOCHOBEHUU YENOBEKA K TOKOBEIYIIMM
YacTAM 3JIEKTPOYCTAHOBKH U B JPYIMX OMACHBIX JUJISl YEJOBEKA CIydasX MPOUCXOAUT W3MEHEHUE
KaKuX-THO0 SJEKTPUUECKUX BEIWYUH, KOTOpPHIE NAIOT CUTHAN sl Cpa0aThIBaHUS 3alUTHOTO
OTKJIFOUYEHUS.

B cBs3u ¢ 0COOEHHOCTBIO CEIBCKOXO3SWCTBEHHOTO IPOU3BOJICTBA B psife MOMELIECHUN
(Ternuupl, GepMbl), OTMEUAIOTCS TOBBIIICHHAS BIaKHOCTb, 3albUIEHHOCTh, arPeCCUBHBIE Maphl U
rasbl.

B Takux ycloBHAX W3OJALMS 3JIEKTPONPOBOJOB OBICTPO BBIXOAMT W3 CTPOS, UTO
COMPOBOXKAACTCS YACTHIMU 3aMBbIKAaHUSIMU 3JIEKTPOTIPOBOOK HA KOPITYC.

B urtore Ha HeM MOSBISETCS MOTEHUMAN MO OTHOWICHHUIO K 3€MJIE WIHM BJIAXKHOMY IOTY
MOMEIICHHUS.

3a3eMIIeHHEe U 3aHYJICHHE PAaCCUUTHIBAIOT (U3 YCIIOBUS 0€30MaCHOCTH JIt0/IeH) Ha CHUYKEHUE
HaIpPsDKEHUs IPUKOCHOBEHUS 10 65 B.

DTO He BCerja 3alllMIIaeT KMBOTHBIX, M1 KOTOPBIX BO3jAeicTBHE HampsbkeHus 25...30 B
0osee 5 cex SBISIETCS TOPAXKAIOLINM.

C wnenpr0 3amUTHl KMBOTHBIX B HAa3BAHHBIX YCJIOBHUSAX MCIHOJIB3YIOT BBIPABHHBAHUE
AIEKTPUUECKOTO MOTEHIINANA, 3aKJII0YA0IIeecs] B CHI)KEHUH HAIPSHKEHUH MPUKOCHOBEHUS M 11ara
MEXAY TOUKaMU 3JIEKTPOLIETIH.

JIj1st 3TOr0 MeTa/NInYecKue JAeTalld TPAHCIIOPTEPOB, CTOMIIA U TPYOOTIPOBOABI COSIUHSIOT CO
CTaJIbHOM IOJOCOM WJIM IPOBOJOKON ITMaMETpOM HE MeHee 8 MM, KOTOpBIE YKJIaJbIBalOT B MOJY
¢depMBbI Ha CJI0# TTECYaHHOM MM IEOSHOYHOM MOTYIIKY TIepe/1 3aJMBKOM ero OETOHOM.

[To Topram momenieHus! MPOBOJAHUKH MPUCOCTUHSIIOT K METAJUIOKOHCTPYKLIUAM (QepMbl Ha
BbicoTe 300...500 mm.

[lenocTHOCTh KaXAOW LIENM BBIPABHUBAKOIIMX ITPOBOJHUKOB IPOBEPAIOT pa3 B IIECTh
MECSLIEB.
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3amuTHBIE MEpbl 0 3JEKTPOOE30MacHOCTH  BKJIIOYAOT B ce0sl  NpUMEHEHHE
ANEKTPO3aLIUTHBIX CPENICTB.

ONEeKTpOo3alluTHBIE CpPEACTBA IpPEIHA3HAYEHB! [JS 3allUUThl JIOAECH IpU OOCITYyXKMBaHUU
ANEKTPOYCTAaHOBOK.

Wx monpasaensioT Ha: M30JIMPYIOIIME (OCHOBHBIE M JONOJHUTENIBHBIE), OTpakJaloOLIe U
IPEeIOXPaHUTEIIbHBIE.

W3onupyromue cpenctsa ciykar Ui W30JSILUM YeJIOBEKa OT TOKOBEAYIIMX 4YacTell M OT
3EMJIN.

N30n511151 OCHOBHBIX M30JMPYIOIIMX CPEICTB BBIACPKUBAET MOJHOE padouee HamnpsyKeHUE
ANEKTPOYCTaHOBOK, MU PAa3PEIIEHO KACAaThCs TOKOBEAYIIUX YaCTEH MO/ HAPSKECHUEM.

JlononHUTENBHBIE CPEACTBA CAMOCTOSITEIBHO HE MOTYT O0O€clneuuTh 0e30IacHOCTh
00CITy’KHBAIOIIEr0 NePCOHANa, UX IPUMEHSIOT COBMECTHO C OCHOBHBIMH CPEJICTBAMM ISl YCUIICHUS
UX 3alIUTHOTO ACUCTBUS.

K OCHOBHBIM M30JMPYIOIUM CPEICTBAM OTHOCAT: U30JIMPYIOLIUE HITAHTH, U30IUPYIOIIHE U
NEKTPOM3MEPUTEIbHBIE  KICIM, yKa3aTeNM  HanpsyKeHUs, AUDJIEKTPUUECKHUE  IEepYaTKH,
MHCTPYMEHTBI C U30JUPYIOIUMU PYKOSITKAMHU.

K nomnosHuTENnbHBIM HM30JIUPYIOIIMM CPEICTBAM OTHOCAT OOTHI, KOBPUKH, H3O0JUPYIOLINE
MOJCTaBKH, JUJIEKTPUUECKHUE TAJIOLIH.

Orpaxparonue 3aluTHbIE CPEACTBA (ILIUThL, OTPaXKICHUSA- KIETKH, BPEMEHHBIE IEPEHOCHBIE
3a3eMJICHHs, 3aKOpayMBalOIIME MPOBOJA M Jp.) NMPEAHA3HAYEHBbl Uil BPEMEHHOTO OIpaKICHMS
TOKOBEIYIIMX YacTeH.

BcenoMoraTenbHble  3allUTHBIE CpeAcTBa (IPEJOXpaHUTEIbHBIE I105Ca, CTPaXOBOYHbBIE
KaHAThl, KOTTH, 3alIUTHBIE OYKH, PYKaBUILIbl, CYKOHHbIE KOCTIOMBI U JIp.) CIyXKaT JJI 3aIIUTHI OT
CIIy4alilHOTO NaJCHHs C BBICOTHI, a TAK)KE OT CBETOBBIX, TEIUIOBBIX, MEXAaHUYECKUX M XUMHUYECKHX
BO3JICUCTBUH JIEKTPUUECKOTO TOKA.

3amuTy OT aTMOC(HEPHOTO JIEKTPUUECTBA OCYLIECTBISAIOT B COOTBETCTBUU ¢ "MHCTpyKIMei
10 YCTPOICTBY MOJIHHME3AIUTHI 31aHui U coopykeHuit" (PJ1 34.21.122-87).

Heo6xonuMocTe B MOJIHHME3ALIUTE OIPENENAIOT B 3aBUCUMOCTH OT HHTEHCHBHOCTH
IPO30BOM ACATENHHOCTU B palioHE pacroiokeHus oobekTa (rmo crneuunanbHon kapre PJ[ 34.21.122-
87), ero moxkapo M B3pBIPOONACHOCTH U HAa3HAYCHMsI, @ TAKXKE 0KMJAEMOT0 KOJIMYECTBA yIapoB
MOJIHUH B TOJI.

JUig  3aluTel  34aHHMN, COOPYXKEHMM OT TNPAMBIX YAApOB MOJHUHM  YCTPAUBAIOT
MOJIHHEOTBO/Ibl, IPUHUMAIOLIIKE Pa3ps]l Ha ce0s1 U OTBOASILNE TOK B 3€MIIIO.

MoHHEOTBO COCTOUT U3 ONOPHI 3, MOJIHUENIPUEMHMKA 1, TOKOOTBOJA 2 M 3a3€MIIMTENS

4.(puc.3).
‘A’

L~

m—

Puc. 3 Cxema ycTpoiicTBa MOJTHUEOTBO 1A

Haubonee pacnpocTpaHeHbl CTEpKHEBBIE (KaK Ha pUC.7), U TPOCOBbIE MOJHHUENIPUEMHUKU
BBIIIOJIHEHHBIE B BMJE HATAHYTOrO0 Ha JBYX omopax Tpoca. OHM MOTryT OBbITb OJMHOYHBIMH U
I'PYIIOBBIMHU.

MoHHEOTBOABI 00Pa3yIOT 30HY 3aIMUTHI.
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30Ha 3aIIMTHI — 3TO MPOCTPAHCTBO, BHYTPU KOTOPOIO OOBEKTHI C ONPENEIEHHON CTENEHbIO
HAaJIeKHOCTH 3alIUILIEHBI OT NPSAMBIX YIapOB MOJHUMU.

JU1s OIMHOYHOTO CTEP)KHEBOI'O MOJHHUENPHUEMHUKA 30HA 3aIIUTHI IMPEACTABISAET COOO0M
KpPYroBOM KOHYC.

I[Ipu  3amanHBIX  rabapurtax  3amMmE@eMoro  oOBEKTa,  BBICOTY  CTEP)KHEBOTO
MOJIHUEIPUEMHHUKA ONPENETSAIOT 110 3aBUCUMOCTH:

pols +1,63-h,
LS

IZie: Ix — PaJuyc 3aIMIIaeMOi MOBEPXHOCTH Ha BBICOTE hy, M.;

hy — BBICOTa 3amuIIIaeMOro 00bEKTa, M.

3a3eMIUTENN - BaKHEUIIUN 3JIEMEHT B CUCTEME MOJIHUE3AIUThl. B kadecTBe 3a3emiuTens
MOKHO HCIOJIb30BaTh 3apbIThle B 3€MJII0 HA TIIYOMHY 2...2,5 M MeTauIMuecKue TPYObl, IUIHTHI,
CETKM, KYCKH METaUIMYECKON apmarypbl. MecTo pacmojoKeHus 3a3eMIIMTENs  JIOJIKHO
OrpakAaThCsl AJIs 3AILUTHI JIFOAEH OT MOPAKEHUSI IarOBbIM HANPSKEHUEM.

3. 3ammTa 0T SHepreTU4eCKUX BO3/1eiCTBUIA.

3.1.3amura oT BUOpAIHH.

Jlig 3amuThl OT BUOpALMK IPUMEHSIOT CIEIYIOIIME METO/bl: CHUKEHUE BUOPOAKTUBHOCTHU
MallMH; OTCTpOHKa OT PE30HAHCHBIX 4YacToT; BUOpojemMIpupoBaHUE; BUOPOU3OISIINS;
BUOpOramieHue, a TakKe HHIAUBUAYAIbHbIE CpeAcTBa 3auluThl. CHUXXEHHE BUOPOAKTUBHOCTH
MamvH (yMeHblieHHe Fm) mocturaercs n3aMeHeHHeM TeXHOJIOTUYECKOTO IMpoliecca, MPUMEHEHHEM
MallMH C TakKUMU KUHEMAaTHMYECKUMU CXEMaMH, HIOpH KOTOPBIX JMHAMHUYECKHE IPOLIECCHI,
BbI3bIBa€MbIC yAapaMH, YCKOPEHHSIMH U T. M. ObUIM Obl MCKJIIOYEHBI WM MPEAebHO CHHXKEHBI,
HanpuMep, 3aMEHOM KJIENKU CBAapKOM; XOpolled NTMHAMUYECKOW M CTaTH4YecKoW OaraHCHpPOBKOM
MEXaHU3MOB, CMa3KOH U YHUCTOTOM 00pabOTKU B3aMMOJICHCTBYIONIUX MTOBEPXHOCTEH; MPUMEHEHHEM
KMHEMAaTUYECKUX 3alCIUICHUH TOHMW)XEHHONM BHUOPOAKTHBHOCTH, HAlpUMeEpP, LIEBPOHHBIX H
KOCO3yOBbIX 3yOuaThIX KOJE€C BMECTO MPAMO3YObIX; 3aMEHOW MOAIIMIHUKOB KayeHUs Ha
MOAIIMIHUKY CKOJIBKEHUS; IPUMEHEHHEM KOHCTPYKIMOHHBIX MAaTEpHaloB C IOBBIIIEHHBIM
BHYTPEHHUM TPEHHUEM.

OTtcTpoiika OT pe30HAHCHBIX YaCTOT 3aKJIIOYACTCS] B U3MEHEHUH PEKUMOB PabOThl MAILIMHBI
U COOTBETCTBEHHO YAaCTOTHl BO3MYINAIOIIEH BHOPOCUIIBI; COOCTBEHHOM 4YacTOTHI KOJIeOaHHI
MalIMHbl IyTEM U3MEHEHMS )KECTKOCTU CHUCTEMBI C HAaIlpUMEpP YCTAaHOBKOW pedep KECTKOCTU WM
M3MEHEHHUS MAcChl CUCTEMBI (HapuMep MyTeM 3aKperieHus: Ha MalluHe TOTOJHUTENbHbBIX Macc).

BubponemndupoBanue - 3T0 METOJ CHIKEHHSI BUOPAIIMH IYyTEM YCUJICHUS B KOHCTPYKIIUU
MPOLIECCOB TPEHHUS, PACCEHBAIOUINX KOJIeOATeNbHYI0 SHEPrui0 B pe3ylbTaTeé HEOOpPaTUMOTO
npeoOpa3oBaHusl €e B TEIUIOTY NpH AedOopMalusix, BO3HHKAIOIIMX B MarepHuajax, U3 KOTOPBIX
U3rOTOBJIEHA  KOHCTpPYKIMS. BubponmemmndupoBaHue  OCylIecTBIsSETCS  HAHECEHHMEM  Ha
BUOPHPYIOIIKE TOBEPXHOCTH CJI0SI YIIPYTOBSI3KMX MaTEpUasIoB, 00J1aatouX OOJBIIMMU MOTEPSIMU
Ha BHYTPEHHEE TpEHHUE,- MITKUX MOKPHITHH (pe3uHa, meHorutact [1XB-9, mactuka BJI17-59,
MacTuKa «AHTHU-BHOPUTY») U KECTKUX (JIMCTOBBIE IJIACTMACCHI, CTEKJIOW30JI, TUIPOU30JI, JIUCTHI
QIIOMHUHHMS); TPUMEHEHHEM IOBEPXHOCTHOTO TpeHHUs (HampuMmep, MPHIETaloluX APYr K JIpYry
IUTACTHH, KaK Y peccop); YCTAaHOBKOM CHEIMaIbHBIX JeMII(hepoB.

Bubporamienue (yBenTu4eHHE MAacChl CUCTEMbI) OCYILECTBIISIOT ITyTeM YCTaHOBKHU arperaToB
Ha MaccuBHBIA (yHnament. BuOporamenue nambosee >PQPEKTHBHO MPU CPETHUX U BBICOKHX
gacToTax BHOpamuu. OTOT crmoco0 HamieNl MIUPOKOe MPUMEHEHHE IMPU YCTaHOBKE TSDHKETIOro
o0opynoBaHus (MOJIOTOB, IPECCOB, BEHTUIIITOPOB, HACOCOB U T. II.).

[ToBhIilIeHNE KECTKOCTH CHUCTEMBI, HAapUMep MyTeM YCTAaHOBKU pedep KEeCTKOCTU. DTOT
croco0 3¢ eKkTrBeH TONBKO MPU HU3KUX YaCTOTAaX BUOPAIIH.

BuGpouzomnsamus 3akitoyaeTcss B YMEHBIICHMM Iepefadyd KojeOaHWi OT HCTOYHHKA K
3alMIIAEMOMY OOBEKTY IMpU TOMOIIM YCTPOMCTB, TIOMEUIAEMbIX MeEXAy HUMH. [lnd
BUOPOM3OJISIMH Yalle BCEro MPUMEHSIOT BUOPOU30IUPYIOIIME OMOPHI TUIA YIPYTUX MPOKIAIOK,
OPY)XHH HIM WX codyeTaHus. DPPEeKTUBHOCTH BUOPOU3OIATOPOB OICHUBAIOT KOI(PHUIIHMEHTOM
nepenaun  KII, paBHBIM OTHOIICHHIO AaMIUTUTYJbl BHOpoOIepeMellleHus, BUOPOCKOPOCTH,
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BUOPOYCKOpPEHUS 3allUIIAeMOr0 00bEKTa, WK IEUCTBYIOIIEH HAa HErO CUIIbI K COOTBETCTBYIOLIEMY
napamMeTpy HCTOYHUKa BUOpauuu. BuOpouzonsdius TOJbKO B TOM cllydae CHMIKaeT BUOpaIMIo,
korga KII < 1. Yem menbmie KII, Tem s dexTuBHEE BUOPOU3OIAIIHSL.

[Tpodunaktuyeckue Mepbl MO 3allUTe OT BHOpAIMIl 3aKIIOYAIOTCS B YMEHBIICHHHM WX B
MCTOYHMKE 00pa30BaHUs M HA MYTH PACHpPOCTPAHEHUS, a TAaKXKe B MPUMEHEHUH WHIUBHIYaIbHBIX
CPEZCTB 3allUThl, IPOBEIEHUHN CAHUTAPHBIX U OPraHU3aLMOHHBIX MEPONPUATHH.

YMeHplmieHHsT BUOpanmMd B HMCTOYHUKE BO3ZHHUKHOBEHHUS JOCTHUTAIOT HW3MEHEHHEM
TEXHOJIOTUYECKOT0 TMpolecca € M3rOTOBICHHMEM JeTajllell M3 KalpoHa, PEe3HHBl, TEKCTOJINTA,
CBOEBPEMEHHBIM TPOBEACHUEM MPOMUIAKTUYECKUX MEPONPHUATHH M CMa304YHBIX OIEpaluid;
LIEHTPUPOBaHUEM M OaJaHCUPOBKOH JeTajeill; yMeHbIIEHHEM 3a30poB B cowleHeHMsX. [lepenauy
KojeOaHUi Ha OCHOBAaHME arperata WIM KOHCTPYKIMIO 3JaHUS OCHaOJISI0T IOCPEICTBOM
HKPAHUPOBAHUS, YTO SIBJIETCSI OTHOBPEMEHHO CPEACTBOM OOPHOBI U C IIYMOM.

B kauecTBe BHMOpOMOIIIOIIAIOMINX MOKPBHITUH OOBIYHO MCHOIB3YIOT MacTuku Ne 579, 580,
tuna BbJ[-17 u mnpocreifmime KOHCTpyKUMM (CloM pyOepousa, NPOKIECEHHbIE OUTYMOM WM
CHHTETHYECKUM KiieeM). Ecin MeTonpl KOJUIEKTHBHOHM 3alIUTHl HE JAOT pe3yibTaTa WIH HX
HEpPaAlMOHAIBHO TNPHUMEHATh, TO MCIOJB3YIOT CpEICTBAa MHAMBUAYaIbHOW 3amMThl. B KauecTBe
CPEACTB 3aIIMTHI OT BHOpaLWU NMpH paboTe ¢ MEXaHHU3UPOBAHHBIM HMHCTPYMEHTOM INPHUMEHSIOT
aHTUBUOPAILMOHHBIE PYKABUIBI U CHELHMATIbHYIO 00YBb. AHTMBHOPALIMOHHBIE MOIYCAlOI' MMEIOT
MHOTOCJIOIHYIO PE3UHOBYIO MOJOLIBY.

JlnuTenbHOCTh PaboOThl ¢ BHOPHUPYIOLUIMM HHCTPYMEHTOM HE JOJDKHA IpeBblaTh 2/3
paboueiil cmensl. Onepaniuu pacupenesoT MexXy paOOTHUKaMU TaK, YTOObI IPOIOJIKUTEIBHOCTD
HENpEepbIBHOIO JAEUCTBUS BHOpalMu, BKIIOYash MMKpOMay3bl, He mpeBblmnana 15..20 MuH.
Pexomenpayercs aenate nepepeiBbl Ha 20 MuH 4epes 1...24 nmocne Hayaia cMeHbl 4 Ha 30 MHUH uepes
2 4 tociie odena.

Bo Bpems mepephIBOB cieIyeT BBINONHATH CIHEIHATbHBIA KOMIUIEKC TMMHACTHUYECKUX
yIpaXHEHUI ¥ THAPONPOLEAYpPhI - BAHHOUKH IpU Temreparype Boabl 38 °C, a Takke camomaccax
KOHEUYHOCTEM.

Ecnn BuOpauus MaliMHbBl MPEBBILIACT JONYCTHUMOE 3HAYEHHME, TO BPEMs KOHTAKTa
paboTaromero ¢ ITo MalIMHON OTPAaHUYUBALOT.

JUis TOBBILIEHHUS 3allUTHBIX CBOWCTB OpraHu3Ma, pabOTOCIOCOOHOCTH M TPYIOBOMH
aKTUBHOCTH CJIEIyeT HCIOJb30BaTh CIEHUATIbHBIE KOMILJICKCH TPOU3BOJCTBEHHOW T'MMHACTHKH,
BUTaMMHHYIO IPOQUIAKTHKY (ABa pa3a B roJi KOMIUIeKC BUTaMUHOB C, B, HUIKOTHHOBYIO KUCIIOTY),
CHELUTAaHHE.

3.2.3amuTa OT uryma.

OaHuM M3 HampaBieHMH OOppOBI C ILIYMOM SBISIETCS pa3pabOTKa TIOCyIapCTBEHHBIX
CTaHJApTOB Ha CPEJCTBA IEPEBM)KEHUS, MHXKEHEpHOe 000pynoBaHHE, OBITOBbIE NPUOOPHI, B
OCHOBY KOTOpBIX TIIOJOXEHBl TUTHEHUYECKHE TpeOOBaHMUS MO OOECHEYEHHI0 aKyCTHYECKOIo
kompopra. ['OCT 19358-85 «BHemHuid W BHYTPEHHUW IIIyM aBTOTPAHCIIOPTHBIX CPEICTB.
JlonycTHUMBIE YPOBHH U METO/bl U3MEPEHUI» YCTaHABIMBAET IIYMOBBIE XapAKTEPUCTUKU, METOJIBI
UX HU3MEpEeHUs M JONyCTUMbIE YPOBHHM IIymMa aBTOMOOMJIEH (MOTOLMKIIOB) BCEX OOpaslLoB,
INPUHATBIX Ha TOCYAApCTBEHHBIE, MEXBEIOMCTBEHHBIE, BEIOMCTBEHHBIE U IEPUOJUYECKHE
KOHTPOJIbHBIE HCHbITaHUA. B KauecTBe OCHOBHOM XapaKTEPUCTUKU BHEIIHETro IIymMa IMPHUHST
YPOBEHb 3BYKa, KOTOPBIN HE JOJIKEH MPEBBILIATH JJIS JIETKOBBIX aBTOMOOMIEH u aBTo0ycoB 85-92
nb, motonukioB — 80-86 nb. /lng BHYTpeHHEro niyma NpHBEIEHbl OPHUEHTUPOBOUYHBIC 3HAUCHMS
JIOMYCTUMBIX ypPOBHEH 3BYKOBOTO JaBJICHHS B OKTaBHBIX II0JIOCAX YaCTOT: YPOBHH 3BYKa
COCTABJIAIOT Ul JIETKOBBIX aBToMoOmien 80 nb, kaOuH uan pabodyux MecT BOAMUTENEH I'Py30BbIX
aBromMoOusient, aBTo0ycoB — 85 1b, maccaxxupckux nomenieHud aBTooycos — 75-80 1b.

CanuTapHble HOPMBI JIOMYCTMMOTO IIymMa OOYCIaBIMBAaIOT HEOOXOJUMOCTb DPa3pabOTKH
TEXHUYECKHX, ApXUTEKTYpHO-TUIAHUPOBOYHBIX | aJIMUHUCTPATUBHBIX ~ MEPONPUSATHIH,
HaMpaBJICHHBIX HA CO3/1aHUE OTBEYAIOIEr0 F’MIMeHNYECKUM TPeOOBaHUSAM LIYMOBOI'O peKuUMa, Kak
B TOPOJACKOM 3acTpoiiKe, TaKk M B 3aHUAX paA3TMYHOIO HA3HAUCHUS, IMO3BOJISIOT COXPAHHUTH
3I0pOBbe W paboTocrnocoOHOCTh, HaceneHus. OmgHuM U3 A(P(EKTUBHBIX CPEACTB OOpPHOBI C
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MIPOU3BOJICTBEHHBIM IIYMOM SIBJISIETCS HCIONB30BaHHE JAEMIQUPYIOIIUX METAUIMYECKUX U
HEMEeTa/NINYeCKuX MaTepuasoB. OIHAKO HEMETalIbl HE HCHOJNb3YIOTCA IS CHUXKEHUS IyMa
COy/apeHuil M3-3a MX HEBBICOKMX MPOYHOCTHBIX XapaKTEPUCTUK, a METAJUIMUECKUE MaTepHalbl,
XapaKTepU3YIOIHUECs BBICOKUMHM TNPOYHOCTHBIMM CBONCTBAMH, OOECIIEUMBAIOT CHUXKEHHE IIyma
BECbMa HE3HAYMTEIBHO, [I03TOMY BCTaJl BOIIPOC O CO3JIaHUM MPUHIUIHUAIBHO HOBBIX MaTEpHaJIOB,
KOTOpblE MOIJIM OBl HMMETh BBICOKME IIPOYHOCTHBIE XapaKTEPUCTUKU M JOCTaTOYHBIE
aeMrupyromue CBOKWCTBA. TakMMH MaTepHalaMH SBISIOTCS OMMETaUIbl, KOTOPHIE MO3BOJISIOT
[OJTy4aTh TaKO€ COYETaHHE CIIYy)KEOHBIX CBOWCTB, KOTOPOE HEJb3sl MOJYYUTh B OJHOM OTIEIIBHO
B35ITOM MeETajlle WIM CIUIaBE, HAIpPHUMEpP: BBICOKYIO INPOYHOCTb C KOPPO3MOHHOM CTOMKOCTHIO,
yIAapHYIO BSI3KOCTb C U3HOCOCTOMKOCTBIO, IPOUYHOCTh C BBICOKOH 3JIEKTPO- U TEIUIONPOBOJHOCTBIO,
BBICOKYIO TPOYHOCTh W JOCTAaTOYHbBIE aeMndupyromue cBoiictBa u T.4. Jlo cux mop poOkue
MOMBITKH MCIIOJIb30BaTh OMMETAUIbI Ul CHM)KEHUS LIyMa W BUOpaluu He oOecledusu peleHue
Ipo0JIEMbI, IO3TOMY BECbMa AaKTyaJlbHbIM SIBIIIETCS HAy4YHOE HCCIIEIOBAaHUE, IIOCBSILEHHOE
pa3paboTke OMMETAIIOB ¢ MOBBIIEHHBIMU JeMIpUpyomuMu cBoiicTBamu. TexHUUecKHe cpecTBa
3alIUTHI OT IIyMa: 3BYKOIIOTJIOUICHNE, 3BYKOU30JISIINSA, SKPAaHUPOBAHHE, CPEJICTBA IeMI(UPOBAHHS
U raymutenu myma. CpecTBa HHAMBUIYalbHOH 3alllUTHI.

Mepsl 60pbOBI € ITyMOM:

® 3aMEHa IIYMHBIX IIPOIECCOB OECIIYMHBIMU MIJIM MEHEE IIIYMHBIMH;

® yJIy4IlIeHHE KaueCTBa U3rOTOBJIEHUS U MOHTa)Xa 000py10BaHMs;

® YKPbITHE HCTOYHUKOB IIyMa;

® BBIBOJI Pa0OTAIOIMIKX JIIOACH U3 Cephl IyMa;

IPUMEHEHNE UHANBUYaJIbHBIX 3alIUTHBIX CPEACTB

3.3. 3amura OT MEKTPOMArHUTHBIX NOJIEH U U3ITy4yEHUH.

OcHOBHBIE MepBI 3aIIUTBl OT BO3JCHCTBHUS DJIEKTPOMATHUTHBIX M3IYYCHHI: YMEHBLICHHE
U3JIy4EHUsl HENOCPEACTBEHHO y MCTOYHMKA (IOCTHraeTcsi YBEIWYEHHEM PpACCTOSHUS MEXKIY
MCTOYHHUKOM HAIIPABJICHHOTO JIeHCTBUA U pabouYUM MECTOM, YMEHbIIEHHEM MOUIHOCTH WU3Iy4EeHHUs
reHeparopa); pamuoHaibHoe pasmemnienne CBY u YBUY ycranoBok (nedcTBYyIOIIME YCTaHOBKH
MolHocThio Oonee 10 BT crnenyer pasmeniatb B NMOMELIEHHUAX C KalUTAJbHBIMU CTEHAMU H
MEPEKPHITUSAMH, NMOKPBITBIMUA PAJNOMNOIIOMIAIOIMMU MaTepUalaMU-KUPIINYOM, [UIAKOOETOHOM, a
TaKkXke Marepuanami, o0aJarolliMU OTpakarolleld CriocOOHOCThIO-MACISIHBIMU KpackaMy U JIp.);
JUCTAHLIIMOHHBIA KOHTPOJIb M YIpPAaBJIEHUE NepeaTYuKaMHd B IKPaHMPOBAHHOM MOMELIEHUU (11
BU3YaJIbHOTO HAOJIOJCHUs 3a MepeJaTdyukaMu OOOPYAYIOTCSI CMOTPOBBIE OKHA, 3allMIICHHbIE
METAIIJINYECKON CETKOM); SKpaHUPOBAHNWE MCTOYHHUKOB M3JIY4YEHMs] U pabodyux MecT (IpUMEHEHHE
OTpaXKaIOIIMX 3a3€MJIEHHBIX 3KPaHOB B BUJIE JIMCTA WJIM CETKH M3 METaJula, 00JIafatoliero BbICOKOH
ANEKTPOIPOBOIHOCTbIO- ATFOMUHUS, MEH, JaTyHH, CTAJIM); OPraHU3allMOHHbIE MEPbI (IPOBEICHUE
JO3UMETPUYECKOTO KOHTPOJII HHTEHCUBHOCTH 3JIEKTPOMATrHUTHBIX M3JIy4Y€HHH - HE peXe OJHOTO
paza B 6 MecsleB; MEJOCMOTP - HE peXe OJIHOT0 pa3a B TOJ; JONOJHUTEIBHBIM OTIYCK,
COKpAIIlCHHBIA pabouuii NIeHb, MOMYCK JIMI[ HE MOJIOXKE 18 JeT W He HMMEronuX 3a00JIeBaHHMA
LIEHTPAJIbHOW HEPBHOM CUCTEMBI, CEPALA, I1a3); NIPUMEHEHUE CPEACTB MHAMBUAYAJIBbHON 3alllUThI
(crenjoaesxa, 3alUTHBIE OYKU U 1P.).

VY MHAYKIMOHHBIX IUIABHJIBHBIX II€Yel M HarpeBaTeIbHBIX UHIYKTOPOB (BBICOKHME YaCTOTHI)
JoIycKaeTcsl HampsbkeHHocTs monst go 20 B/m. Ilpenen [uis MarHuTHOM — COCTaBIISOLIEH
HANpSOKEHHOCTH TOJNs  JObKeH ObiThb 5  A/M.  HampsokeHHOCTH  yImbTpaBBICOKOYACTOTHBIX
JIEKTPOMArHUTHBIX MOJeH (CpeAHME M JUIMHHBIE BOJHBI) Ha pPabO4YMX MecTax He JI0JIKHA
npeBbimaTh 5 B/mM. Kaxknas mpombllieHHAs YCTaHOBKA CHAOXaeTcss TEXHUYECKHM ITacliopToM, B
KOTOPOM YKa3aHbl 3JIEKTpUYECKas CXeMa, 3alIUTHbIE IPHUCIOCOOJCHHs, MECTO INPHUMEHEHUs,
JMana3oH BOJIH, AOMYCTUMas MOIIHOCTb U T. A. Ilo Kakaol ycTaHOBKE BEOYT HKCILUTyaTal[MOHHBIH
KypHal, B KOTOPOM (HUKCUPYIOT COCTOSHHUE YCTaHOBKM, PEKUM DPaOOThI, UCHPABICHUS, 3aMEHY
netanedl, W3MEHEHUs HanpshkeHHocTu mnons. llpeOpiBaHMe mnepcoHala B 30HE BO3AECHCTBUSA
JIEKTPOMArHUTHBIX MOJEH OrpaHWYMBAETCS MHUHUMAJIBHO HEOOXOAUMBIM JJs IPOBENCHUS
OIepaLuii BpEMEHEM.
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HoBble ycTaHOBKM BBOJAT B OKCIUIyaTallUI0 IIOCJAE TMPUEMKH HUX, IPU KOTOPOM
YCTaHABIIMBAIOT BBIMOJIHEHHE TPEOOBAHUN U HOPM OXpaHbl TPyJa, HOPM [0 OTPAHUUYEHUIO MOJeH U
paguornoMex, a TakKe PEeTrucTpalMd MX B TOCYAapCTBEHHBIX KOHTPOJUPYIOIIUX OpraHax...
['enepaTopbl TOKOB BBICOKOW YacTOTHl YCTaHABJIMBAIOT B OTAEIbHBIX OTHECTOMKHX MMOMEIICHUSX,
MallIMHHBIE TEHEPATOPHI-B 3BYKOHEIIPOHUIIAEMBIX KaOnHaX. [ ycTaHOBOK MOIIHOCTHIO 710 30 kBT
OTBOAAT IuIOmIaas, He MeHee 40 KB. MeTpoB, OOJbIIel MOIIHOCTH-HE MeHee 70 KB.METPOB.
Paccrosinne mexay ycTaHOBKaMU JTOJKHO OBITh HE MEHEE 2 M, TOMEIICHUS SKPAaHUPYIOT, B OOIIHUX
MOMEIIEHUAX YCTAaHOBKH pa3MelIaloT B 9KPaHUPOBAHHBIX Ookcax. O0s3aTenbHa 001mas BEeHTHIIALINS
MOMENICHUM, a MpPH HAJIUYUKM BPEIHBIX BBIAENECHUM M MecTHas. [lomereHus: BRICOKOYACTOTHBIX
YCTaHOBOK 3ampeliaeTcs 3arpoMOXkaaTh MeTaNIMYecKuMu mnpenmeramu. Haubosee mpocThiM |
3¢ (HEeKTHBHBIM METOJIOM 3AIIUTHI OT JIEKTPOMATHUTHBIX MOJICH SBISETCS «3aIlUTa PACCTOSHUECM).

OkpanupoBaHue - HambOosee 3¢GGeKTHBHBIH CMOco0 3amUTHL. DIEKTPOMAarHUTHOE TOJIe
OCJIa0JISIETCsl SKPAHOM BCJIEACTBUE CO3/IaHMS B TOJIIIE €r0 MOJISI IPOTUBOIMOJIOKHOTO HAIIPaBICHUS.
Crenenp ocnalneHuss 3JIEKTPOMATHUTHOTO TOJS 3aBHCUT OT TJIYOMHBI TNPOHUKHOBEHHUS
BBICOKOYACTOTHOTO TOKa B TOJIIY 3KpaHa. YeM OoJibllle MarHUTHash MPOHUIIAEMOCTb JKpaHa U
BBIIIIE YAaCTOTa SKPAHUPYEMOro TOJs, TEM MEHbIIe TIyOMHAa MPOHUKHOBEHUS M HeoO0Xoaumas
TOJIIHMHA 3KpaHa. DKPAHUPYIOT JIMOO UCTOUHUK U3ITyUYEeHUM, OO0 pabouee MecTO. DKpaHbl OBIBAIOT
oTpaxkalllue ¥ mnorjomatoniie. Jis 3amuTsel pabOTAIOMUX OT AIEKTPOMATHUTHBIX H3ITY4eHUN
MPUMEHSAIOT 3a3€MJICHHBIC SKpPaHbI, KOXYXHU, 3alIUTHBIE KO3BIPHKH, YCTAaHABIMBAEMbIC Ha IYTH
m3nyueHus. CpencTBa 3almIuThl  (3KpaHbI, KOXKYXHM) U3 PAIUONOIIIOMIAIOIIUX MaTepHUajoB
BBITIOJIHSIIOT B BHUJIE€ TOHKUX PE3MHOBBIX KOBPUKOB, TMOKMX WJIM JKECTKUX JIMCTOB TMOPOJIOHA,
(beppOMarHuTHBIX TUIACTHH.

JI1st 3a1UThl OT JEKTPUYECKUX TOJIeH cBepXBbICOKOro Hampspkenus (50 ') Heobxoammo
YBEJIMYMBATh BBICOTY TojnBeca ¢a3zHbix mpoBoaoB JIDIL. [l OTKpPBITHIX pacHpeneuTeTbHbIX
YCTPOMCTB PEKOMEHIYIOTCS 3a3eMJICHHBIE SKpaHbl (CTallMOHApPHBIE WM BPEMEHHBIE) B BHJIE
KO3BIPbKOB, HABECOB U MEPErOpPOJOK M3 METAUTMUECKON CETKU BO3JI€ KOMMYTAIIMOHHBIX allapaTos,
mkadoB ynpaBiieHUs U KOHTpols. K cpeacTBamM WHIMBUAYAIBHON 3alIUTHI OT 3JEKTPOMArHUTHBIX
U3ITy4YEeHUN OTHOCST MEPEHOCHBIE 30HThI, KOMOMHE30HbBI U XalaThl U3 METAJIM3MPOBAHHON TKaHH,
OCYIIECTBJISIONINE 3alIUTY OpraHu3Ma 4ejJoBeKa M0 MPUHIUITY 3a3€MJIEHHOT'O CeTYaTOro 3KpaHa.

3.4. 3amuTa OT HOHU3UPYIOLIUX U3ITyYEHUH.

B Hacrosimiee BpeMs MIMPOKO MCIOJB3YETCS TMOHSATHE PHUCKAa OT paJaHaldOHHOIO
BO3eUcTBUS. [Is1 OIIGHKM COCTOSIHMSI paJMallMOHHOMW O€30MacHOCTH BBEIEH IOKa3aTelb
paguanMoHHOr0 puUCKa. B  HamOOJbIIEH CTEMEeHW OJTOT PUCK XapaKTEpPU3yeT CcyMMapHas
HakoruieHHass d(QeKTuBHAs 7032 OT BCEX HWCTOYHUKOB W3IIYUYCHHUS. 3HAYUMOCTH KaKIOTO
HMCTOYHHMKA U3JIYYCHHS CJICIYEeT OIIEHUBATh 110 €r0 BKJIAAy B CyMMapHYIO 3 (PEKTUBHYIO 103Y.

PannanroHHbIN pUCK MOXKHO pacCMaTpUBaTh Kak BEPOSITHOCTh BOSHUKHOBEHHS Y UElIOBEKa
WM €ro TOTOMCTBa Kakoro-mbo BpeaHoro 3ddexra B pesynbrate oOmyuenus. Ilpemen
WHJIUBHUIYAJIbHOTO TOXXMW3HEHHOTO pPHCKAa B YCIOBHSX HOPMAaJIbHOM OSKCIUTyaTallUM st
TEXHOTCHHOT'0 OOJIy4eHHs B TEUEHHUE Toja MepcoHana mpuHuMaercs okpyriaeraHo 1,0 - 10 3, a mus
Hacenenus - 5,0 10-5.

YpoBeHb TPEHEOPEKUMOTO pPHCKA pa3ACiIeT 00JIACTh ONTUMHU3AIMU pUCKAa W 00JIacTh
0€3yCI0BHO IPUEMIIEMOTO PUCKa, OH cocTaBiseT 10-6.

OCHOBHBIE TIPUHIMIBI PATUANMOHHON OE€30MaCHOCTH PEATU3YIOTCS MyTeM YMEHBIICHUS
MOIIIHOCTH HWCTOYHHMKOB W3JIy4YeHUs JO0 MHUHUMAJIbHBIX BEJIWYUH (3alIUTa KOJUYECTBOM);
OTpaHUYCHUS TTOCTYIJICHUS PAIUOHYKIINIOB B OKPYXKAIOIIYIO CPEly; COKpAIICHUS BpEMEHU PabOThI
C MCTOYHUKAMH (3alIUTa BPEMEHEM); YBEIIMYEHUSI PACCTOSHUS OT MCTOYHUKA JI0 pabOTaroUIuX
(3amuTa paccTOSTHUEM); YKPaHUPOBAHUS MCTOYHUKOB H3JIYYCHHS MaTepuajaMu, MOTJIOMAIOIIUMH
MOHU3MpYIOLIEe H3IydyeHHe (3alluTa HKpaHaMU); MPOBEJACHHEM KOMIUIEKCA OpraHU3allMOHHO-
TEXHUYECKUX U JICUeOHO-TPOPUITAKTUUSCKIX MEPOTIPHUSITHA.

3amura OT HMOHU3HUPYIOIIMX H3JIYYEHHH JOCTUraeTcss B OCHOBHOM METOJIAaMU 3alUThI
pacCcTOSHUEM, SKPAaHUPOBAHUS W OTPAaHUYCHMS TMOCTYIUICHUS PATUOHYKIHMIOB B OKPYKAIOIIYIO
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cpexy, MPOBEACHWEM KOMIUIEKCa OPraHU3allMOHHO-TEXHHYECKUX U JIeUeOHO-NPO(YUIAKTHUECKIX
MEpOTPUSITHH.

Haunbonee npocteie criocoObl YMEHBLIEHHS Bpeda OT BO3AEHCTBUS paAuallid COCTOST JM00
B YMCHBIICHHM BpEeMEHH OOIydeHus, MO0 B YMEHBLIEHHU MOIIHOCTHM HCTOYHMKA, JINOO e B
yIaJeHUuu OT HEro Ha paccrosiHue R, obecrneunBaromiee Oe30MacHbI ypoBeHb OOIydeHHs (10
npenena uin Hke 3 GekTuBHON 103b1). IHTEHCHBHOCTD M3JIy4€HHs B BO3/AyXe MPH yJAJIEHUU OT
MCTOYHHMKA Jake 0e3 yyeTa MOTJIOIIEHHs YMEHbIIaeTcs 1Mo 3akoHy 1/Ry.

OCHOBHBIMU MEPONPHUATHAMHM IO 3alUTE HACEJIEHUS OT HOHU3HUPYIOIIUX H3IYyYCHHUU
ABIISICTCS BCEMEPHOE OTPAHWYCHHE IIOCTYIUICHHS B OKPYXKAIOIIyI0 aTMocdepy, BOIY, IMOUYBY
OTXOZIOB TPOU3BOJACTBA, COAEP)KAIUX PAAUOHYKIMIBI, a TaKKe 30HMPOBAaHUE TEPPUTOPHUN BHE
IIPOMBIIIJIEHHOTO NpeAnpusATus. B ciiydae HE0OXOAMMOCTH CO3AAI0T CAHUTAPHO-3AIUTHYIO 30HY U
30HY HaOIIOEHUS.

CaHuTapHO-3alIUTHAs 30HA - TEPPUTOPHUS BOKPYI UCTOUHHUKA MOHU3UPYIOLIETO U3IYUEHMUS,
Ha KOTOpPOW YypOBEHb OOJIyueHMs JIOAEH B YCIOBUSX HOPMAJIbHOM SKCIIyaTallud JaHHOTO
HCTOYHUKA MOKET IIPEBBICUTH YCTAHOBJICHHBIN MTpeien 103bl 00JyueHUsl HACEJICHUS.

30Ha HaAOJIOACHUS - TEPPUTOPUS 3a IpeleslaMi CAaHUTAPHO-3AIMUTHON 30HBI, HA KOTOPOH
BO3MOXXHOE€ BIIMSHHUE PaJUOAKTHBHBIX BBIOPOCOB YUPEKICHHS U OOIy4YEHHE NPOKMBAIOIIETO
HACEJICHUs MOXKET JOCTUIaTh ycTaHOBJIEHHOro IIJ[ m Ha KOTOpOM NpOBOAWTCSA paguallMOHHBIN
KOHTposib. Ha Tepputopum 30HBI HaOmIOAEHUSA, pa3Mepbl KOTOPOW, Kak MpaBuio, B 3..4 pasa
Oouiblie pa3MepOB CAHUTAPHO-3AIMUTHON 30HbI, TPOBOIUTCS pajuallMOHHBIN KOHTPOIb.

Ecnn jxe mnepeuucieHHble NPUEMBI O KAKUM-INOO NPUUYMHAM HEOCYHUIECTBUMBI MWIIH
HEI0CTaTOYHBI, TO CIENyeT IPUMEHATh MaTepualibl, 3PPEKTUBHO OCIAOIAIONINE U3TydEHHUE.

3aluTHBIE D3KpaHbl CJIEAyeT BHIOMpPAaTh B 3aBUCHUMOCTH OT BHJAa HOHU3HUPYIOILErO
n3iydeHus. /s 3auTel OT O-U3JIy4eHUs! IPUMEHSIOT 3KPaHbl U3 CTEKIIA, MUIEKCHUIIIACA TONIIUHOM
B HECKOJIBKO MUJUIMMETPOB (CJI0H BO3AYyXa B HECKOJIBKO CAHTUMETPOB).

B cnyuae B-usnmydeHus HMCHONIB3YIOT MaTepHalbl C Majoil aTOMHOW Maccod (Hampumep,
AIIOMHMHMI), a 4alle KOMOMHMpPOBaHHbBIE (CO CTOPOHBI MCTOYHUKA - MaTepual ¢ MajloH, a 3aTeM
Janee OT UCTOYHMKA - MaTepual ¢ OoJblIed aTOMHON Maccoil).

Jl1g y-KBaHTOB M HEWTPOHOB, MPOHUKAIOLIAS CIOCOOHOCTh KOTOPBIX 3HAUUTENBHO BBILIE,
HeoOXxoanMa Oosiee MaccuBHas 3amuTa. /i 3alIUThl OT Y-U3JIydeHUH MPUMEHSIOT MaTepuaibl ¢
0O0JIBIIION ATOMHON MaccCoil ¥ BRICOKOH IMJIOTHOCTHIO (CBUHEII, BOJb(pam), a Takxke OoJiee JereBbie
MaTepHalbl U CIjIaBbl (CTaslb, 4yryH). CTallnOHApHbBIE SKPaHbl BHIIOIHAIOT U3 OETOHA.

Jlnist 3alMThl OT HEHTPOHHOTO OOJY4YEeHHs NMPUMEHSIOT Oepuiunii, rpaduT U MaTepHalbl,
cojiepxkauiye Bogopos (nmapadus, soaa). lllupoko npumeHstor 00p U €ro COeAUHEHUs JUIsl 3aIUThI
OT HEUTPOHHBIX ITOTOKOB C MAJION SHEPTUEH.

3.5.3amura npu skcmyaranuu [I9BM

[Tnomane pabouero mecta mosb3oBarens [IK ¢ OJIT-mucnieem AomKHA COCTaBISATH HE
menee 6 M2, mus I[IK ¢ minockum pucmiieem - 4,5 M2. B momemieHusix A0KHA MPOBOIUTHCS
eKeTHEBHAs BIIakKHAs YOOpKa U CHCTEMaTHYecKoe MPOBETPUBAHME MOCJEe KaXIAOro yaca paboThI.
[Hymsamee oOopynoBaHue (I€4aTaroOIIME YCTPOWCTBA, CKaHEPbI, CEPBEPbl U TOMY IOJ0OHBIE),
YPOBHU IIyMa KOTOPOTO MPEBBINIAIOT HOPMATHUBHBIE, JAOHKHO pa3MellaThCcsi BHE pabOYUX MECT
COTPYJIHUKOB.

PabGoune cTonBl cremyer pasMmemiaTh TakUM —00pa3oM, UYTOOBI MOHMTOPHI  OBLIH
OPUEHTUPOBAHbI OOKOBOM CTOPOHOW K CBETOBBIM IMpOoeMaM, YTOObI €CTECTBEHHBIA CBET Majall
MIPEUMYILECTBEHHO CJIEBA.

[Ipu pazmenieHnn paboynx MECT pacCTOSHUE MEXIY pabO4YMMM CTOJAMH JIOJKHO OBITH HE
MeHee 2,0 M, a paccTOsiHHE MEXAy OOKOBBIMH MOBEPXHOCTSMHU BHUICOMOHHTOPOB — HE MEHeEe
1,2 m.

Konctpykuus pabGodero croia A0DKHA oOecreyrBaTh ONTUMAaNbHOE pa3MelleHue Ha
paboueil MOBEPXHOCTH MCHOJIB3YEMOro 000pyaoBaHMs. BwicoTa paboueil NmOBEpXHOCTH CTOJA
JIOJDKHA COCTaBIIATH 725 MM, pabouasi TOBEPXHOCTh CTOJa M0JpKHA uMeTh mupuny 800..1400 MM u
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riyouny 800..1000 MM. PabGounii cTos nOMKEH UMETh MPOCTPAHCTBO JJIsl HOT BBICOTOM HE MEHee
600 MM, mupuHoit — He Menee 500 MM, TITyOMHOW Ha ypoBHE KOJIeH — He MeHee 450 MM U Ha
YPOBHE BBITSHYTBIX HOI — He MeHee 650 mm.
Konctpykuus pabodero cryia uin Kpecia AoKHa o0ecrneunBarh MojAiep:kaHrue paluoHalIbHON
paboueii Mo3bl pabOTHUKA U MO3BOJIATh U3MEHATH 03y C LIEJIBI0 CHUKEHUS CTaTHYECKOTO
HaAMPSDKEHUS MBI MIEHHO-TIIIeYeBON 001acT! U CIMHBL. Pabouwnii cTyn MM KPecio AOKHBI ObITh
MOAbEMHO-TIOBOPOTHBIMH, PETYJIUPYEMBIMH 110 BHICOTE M YIJIaM HAKJIOHA CUJICHbS U CIIMHKH, a
TaK)K€ PACCTOSIHUIO CIIMHKYU OT TIEPETHETO Kpasi CUJEHBS, IIPU 3TOM PETYIUPOBKA KaKI0T0
napameTpa JI0JKHa ObITh He3aBUCUMOMH, JIETKO OCYIIECTBIISIEMON  UMETh HAACKHYIO (PUKCAIHIO.

KnaBuarypy ciegyer pacnosiaraTh Ha MOBEpXHOCTH cTosia Ha pacctossHuu 100..300 MM ot
Kpas, OOpalleHHOIO0 K II0Jb30BaTeNI0, WM Ha CHELMAJbHOM IOBEPXHOCTH, OTAEIEHHOW OT
OCHOBHOM CTOJICIITHUIIBI.

OKpaH BHJIEOMOHHUTOpA [OJKEH HAXOAMTbCA OT IJIa3 II0Jb30BaTENsl Ha PaCcCTOSHUM
600..700 MM, HO He Ommke 500.

1.6.JIekuus Ne 9,10 (4 yaca)
Tema: « Ik00M03AIMTHASA TEXHUKA)
1.6.1. Bonpocsl Jekuun
1. 3ammra aTMocdepsl OT BpeIHBIX BEIOPOCOB.
2. 3amuTa rugpocdepsl OT BPEIHBIX BEHIOPOCOB.
3. YTunuzauus v 3aXOpOHEHUE TBEPABIX U KUJKUX OTXOJ0B

1.6.2 KpaTtkoe coaep:xkaHue BONPOCOB
1. 3amura armocdepsbl 0T BpeIHbIX BHIOPOCOB.

[Tpombitnennsie  npeanpustus. Oxpyxkarommii  deinoBeka arMoc(epHBI  BO3IyX
HEIPEPBIBHO MOJBEPraeTcs 3arps3HEHNI0. Bo3ayX MPOM3BOICTBEHHBIX IOMEIICHUN 3arpsA3HAETCS
BBIOpOCAMH TEXHOJOTUYECKOr0 000pYAOBaHUS MU IIPU IPOBEJECHUHN TEXHOJIOIMUECKUX MPOLIECCOB
0e3 JOKanM3alMM OTXOJAIIMX BEHIECTB. YalsieMblii M3 MOMEIIEHHs BEHTWIALMOHHBIA BO3AYX
MOXET CTaThb NPUYMHOW 3arps3HEHUS aTMOC(PEpPHOro BO3AyXa MPOMBIIUICHHBIX IUIOMIAJ0K H
HaceJIeHHbIX MecT. Kpome TOoro, BO3QyX MpPOMBIIUIEHHBIX IUIOHNIAZOK W HACEIEHHBIX MECT
3arpsI3HAETCS TEXHOJIOTHYECKUMU BhIOpOcamu 11€X0B, BelOpocamu TOC, TpaHCHIOPTHBIX CPEACTB U
IPYTUX UCTOYHHUKOB.

OCHOBHBIMU MCTOYHHKAMH 3arps3HEHUS] aTMOCQEpHI SABISIOTCS TPAHCIIOPTHBIE CPEICTBA C
ABUraTensiMu BHyTpeHHero cropanus ([IBC) u terossle snektpudeckue ctanuuu (TOC).

OcHOBHBIE BEIIECTBA, BHIOpachIBaeMble B aTMOc(epy IMpH CKUTAHUM PA3IHMYHBIX BHOB
TOIUIMBA B DHEPrOyCTAaHOBKAX,— HETOKCUYHBIE THOKCU] YIJIEpOJa U BOASHOU map. OnHaKo, Kpome
HUX, B atMoc(epy BbIOpachIBaIOTCS W BpEIHBIC BEIECTBA, TAKWE KaK OKCHJ YIIIEpPOAa, OKCHIBI
Cepbl, a30Ta, COCOUHEHHWS CBHMHIA, Ca)Xa, YIJIEBOJOPOABI, B TOM YHCJIE KAHLIEPOTECHHBIN
OeH3(a)mupeH, HECTOPEBIIINE YACTUIIbI TBEPIOTO TOTUIMBA U T. II.

ITpu cxuranum TBepaoro tomausa B komiax TOC oOpasyercs 00iblI0e KOJINYECTBO 30IIbI,
JMOKCHIa cepbl, OKCUAOB a30Ta. Hanpumep, NoAMOCKOBHBIE YIIIM UMEIOT B CBOEM cocTase 2,5...6,0
% cepsl 1 30...50 % 307b61. ABTOMOOUIIBHBINA TPAHCTIOPT TAKXKE SIBISIETCS UCTOYHUKOM 3arpsi3HEHUs
atMocdepsl. Tak Kak 4nuciIo aBTOMOOHIICH HETTPEPBIBHO BO3PACTAET, OCOOCHHO B KPYITHBIX TOPOIaX,
TO pacTeT M BaJOBOI BBIOPOC BPEIHBIX MPOAYKTOB B aTMocdepy. ABTOTPAHCIOPT OTHOCUTCS K
JBYOKYIIMMCSI UCTOYHHMKAM 3arpsi3HEHUs, IHUPOKO BCTPEYAIOLIMMCS B JKUJIBIX pallOHax M MecTax
OTIBIXA.

Toxcuunbivu BeiOpocamu JIBC siBisitoTcst oTpaOoTaBIIne U KapTepHBIE ra3bl, apbl TOMINBA
u3 KapOroparopa M TOIUIMBHOTO Oaka. OCHOBHas 071 TOKCHYHBIX IpUMEcCEH IOCTyNaeT B
atmocepy c¢ ortpabortaBmumu razamu JIBC. C kapTepHbIMH Ta3aMd W TapaMd TOIUIMBA B
atMocdepy nocrymnaet ~ 45 % yrieBoJopoJoB OT UX 001Iero BeIOpoca.

CpencTBa 3amuTsl aTMOC(Ephl JODKHBI OTPAHUYMBATH HATMYKE BPEIHBIX BEIIECTB B BO3AYXE
cpeabl oOUTaHus yesoBeka Ha yposHe He Bbime [1JIK.
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Ha npaxTuke peanu3yroTcs CleayIoliie BapuaHThl 3l Thl aTMOC(HEPHOT0 BO3yXa:

— BBIBOJ] TOKCUYHBIX BEIECTB U3 MOMEUIEHUH 00111e00MEHHON BEHTUIISILINEH;

— JIOKaJIM3alUsl TOKCHYHBIX BELIECTB B 30HE MX OOpa30BaHUs MECTHOW BEHTUIISALUEH,
OUYMCTKA 3arpsi3HEHHOIO BO3AyXa B CIELUAIBHBIX alllapaTax U €ro BO3BpaT B IPOU3BOJACTBEHHOE
WK OBITOBOE MOMEIIEHHUE, €CIIM BO3AYX I10CIIE OUYUCTKU B alIapaTe COOTBETCTBYET HOPMATHUBHBIM
TpeOOBAHUAM K IPUTOYHOMY BO3/YXY;

— JIOKaJIM3alusl TOKCHYHBIX BELIECTB B 30HE MX OOpa30BaHUs MECTHOW BEHTUIISALUEH,
OYMCTKA 3arpsA3HEHHOr0 BO3/1yXa B CIIELMANIbHBIX allaparax, BBIOpOC U paccerBaHue B armocdepe;

— OYHMCTKa TEXHOJOTMYECKHMX Tra30B BBHIOPOCOB B CHEIMAIBHBIX ammapaTrax, BBHIOpOC U
pacceuBaHue B atMocdepe; B psAe ciaydaeB Iepes BbIOPOCOM OTXOAALIME Ta3bl pa30aBIsAIOT
aTMOC(EpPHBIM BO3JIYXOM ;

— OUHMCTKa OTPabOTABIIMX I'a30B HEPrOYCTAHOBOK, HANpUMEp JABMUrareieidl BHYTPEHHEIo
CropaHusi B CIEIHANbHBIX arperarax, M BbIOpoC B aTrMochepy WM MPOHM3BOJICTBEHHYIO 30HY
(pyIHHMKH, Kapbephbl, CKIaJCKUE TOMELIEHUS U T. I1.).

B cootBerctBum ¢ tpedoBanuamu I'OCT 17.2.3.02—78 st KakA0ro MpOEKTUPYEMOTO U
JEHCTBYIOIErO MPOMBILIUIEHHOTO MNpeanpuatus ycraHasiausaercs [1/IB BpenHbIX Bemiects B
aTMocdepy MpH YCIOBHHU, YTO BEIOPOCHI BPEIHBIX BEIECTB OT JaHHOT'O UCTOYHHUKA B COBOKYITHOCTH
C JPYrMMM MCTOYHMKAaMM (C y4eTOM HEpCHEKTUBBl HX Ppa3BUTUSA) HE CO3IAXyT IMPHU3EMHYIO
KOHIIEHTpaLuo, npessimatontyro K.

PaccenBanue BeIOpocoB B atMocdepe. TexHonornyeckue ra3bl 1 BEHTWISILIMOHHBIN BO3IYyX
II0CJIe BBIXOJA U3 TPyO WJIM BEHTWIALMOHHBIX YCTPOMCTB MOAUMHSIOTCA 3aKOHaM TYpOYJIEHTHOM
muddy3un.

MakcumanbHasi KOHLIGHTpalus IIpUMECEd B IPU3EMHOM 30HE IPONOPLUOHAIbHA
MIPOU3BOIUTENIBHOCTH MCTOUYHUKA U 0OPaTHO MPOMOPLMOHATIbHA KBAAPaTy €ro BHICOTHI Ha/l 3eMJICH.
[TonpeM ropsiuux CTpyi MOYTH MOJHOCTHIO 00YCIIOBIEH OBEMHON CUJION Ia30B, UMEIOIUX OoJee
BBICOKYIO TEMIIEpaTypy, 4YeM OKpyKaromui Bo3ayX. IloBblnieHne Temmneparypsl U MOMEHTA
KOJIMYECTBA JBUKEHMSI BbIOpAchIBAEMbIX Ta30B NPUBOAUT K YBEIMYEHHIO MOJBEMHOW CHIIBI U
CHIDKEHHUIO UX MPU3EMHON KOHLIEHTPALUH.

PacnipocTpanenue razoo0pa3HbIX MPUMECEN U MBLIEBBIX YaCTULl 1UaMeTpoM MeHee 10 MKM,
UMEIOIIUX HE3HAUUTEIbHYI0 CKOPOCTh OCAXJEHUS, NOJUUHSAETCS OOIIMM 3aKOHOMEpHOCTM. [liis
0osiee KPYNHBIX YacTHIl 3Ta 3aKOHOMEPHOCTh HapyllaeTcs, TaK KaK CKOPOCTb MX OCaKJEHUS 0]
JEHCTBUEM CHJIBI TSDKECTH Bo3pacraeT. 1IoCKOIbKy NHpHM OYHMCTKE OT IBUIM KPYIHBIE YaCTHIBI
yJIaBJIMBAIOTCA, KaK MIPaBUIIO, JIErue, YeM MEJIKHE, B BBIOPOCAaxX OCTAIOTCS OYEHb MEJIKHUE YaCTHUIbI;
UX pacceruBaHME B aTMOC(epe pacCUUTHIBAIOT TaK ke, KaK U Ia30Bble BEIOPOCHI.

OCHOBHBIM JIOKYMEHTOM, PpEIrJIAMEHTUPYIOLUIMM pacdyeT pPACCEUBAHUA U OIpPEAEICHUS
IPU3EMHBIX KOHILIEHTPAlUil BBIOPOCOB INPOMBINUICHHBIX NPEANpHUATHH, sBiseTcs «Meroauka
pacuera KOHIEHTpaHuid B aTMOC(HEPHOM BO3JIyXe BPEIHBIX BEIIECTB, COAEPKAIIUXCS B BHIOpOCAX
npeanpustaii OHJ—86». JTta MeToauka Mo3BoisSET pemarh 3aaaun o onpeneneHuto [1JIB npu
paccerBaHMM 4epe3 OAMHOYHYIO HE3aTEHEHHYIO TpyOy, NpHU BBHIOPOCE Yepe3 HU3KYIO 3aTEHEHHYIO
TpyOy u npu BeiOpoce uepe3 poHaps u3 ycinosus odbecnieuenus [1/1K B mpuzeMHOM ciioe Bo3ayXxa.

OOopynoBaHue A OYMCTKM BbIOpocOB. B Tex ciywasx, Korja peajibHble BBIOPOCHI
npesbimatoT 11/IB, HeoOxoaumo B cucTteMe BbIOpOCaA MCIIOJIB30BaTh alapaThl A OYMCTKU I'a30B
OT IIPUMECEH.

AnnapaTsl OYMCTKH BEHTHIILIMOHHBIX U TEXHOJOTHYECKUX BBIOPOCOB B aTMoc(hepy AensaTcs
Ha: TBUICYJIOBUTENH  (CyXue, DOJEKTpUYecKHe, (QHUIBTPbI, MOKpHIE); TYMaHOYJIOBUTEIU
(HM3KOCKOPOCTHBIE U BBICOKOCKOPOCTHBIE); ammaparbl JUIsl YyJaBIMBaHUS MApoOB M TIa30B
(aOcopOIIMOHHBIE, XEMOCOPOLMOHHBIE, aJCOPOLIMOHHBIE W  HEUTpanu3aTopsl);  amnmapaTsl
MHOTI'OCTYIE€HYATOH OYMCTKH (YJIOBUTENN IBUIM U TA30B, YIOBUTEIN TYMaHOB U TBEP/bIX IpUMeceii,
MHOTOCTYII€HYaTble mbuieynoBuTenn). HWx pabora XxapakTepusyercss psaoM IapaMeTpoB.
OCHOBHBIMU U3 HUX SBJSIIOTCA 3()(PEKTUBHOCTH OUUCTKHU, T'MIPABIMYECKOE COMPOTUBICHHUE U IO-
Tpebiisiemasi MOIIHOCTb.
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[[Iupokoe npuMeHEHHE ISl OUUCTKHU Ta30B OT YACTHI] MOJYUIIIM CyXU€ MbLUICYIOBUTEITU —
LUKIIOHBI ( Pa3IMYHBIX THUMOB. ['a30BBIN MOTOK BBOAUTCS B IIUKJIOH Yepe3 MarpyOook 2 Mo KacaTesb-
HOM K BHYTPEHHEH MOBEPXHOCTH KOPITyCa U COBEPILIAET BPAIIaTeIbHO-MIOCTYIATEIbHOE JIBMKCHUE
BJIOJIb Kopriyca K OyHkepy . Ilon nmeificTBueM HEeHTPOOEKHOW CHIIBI YaCTUIBI MBI 00pa3yroT Ha
CTEHKE LIMKJIOHA TBIJIEBOM CJION, KOTOPHI BMECTE C YacThIO ras3a momajaaer B OyHkep. OTaenenue
YacTUIl MBUIM OT rasa, IOMAaBIIEro B OyHKep, MPOUCXOAMT IMPHU MOBOPOTE Ta30BOr0 MOTOKA B
Oynkepe Ha 180°. OcBOOOAMBIINCH OT NBUIM, Ta30Bbl MOTOK 00pa3yeT BUXPb U BBIXOAMT U3
OyHKepa, JaBas Hayajlo BHUXpPIO ras3a, MOKUAAIOIIEMY LUKIOH 4Yepe3 BBIXOAHYIO TpyOy . Jlus
HOpMaJbHOU pabOTHI IIMKIOHA HEO0X0UMa FepMETUYHOCTh OyHKepa.

MHorue 3a1auu 0 OYMCTKE Ta30B OT MBUIM C yCIeXoM pematoTes nuiunHapudeckumu (L{H-
11, IIH-15, I1H-24, I1{I1-2) u kornvyeckumu (CK-1{H-34, CK-I1H-34M u CJIK-I1H-33) nuknonamu
HUNOT A3a. Hununapuueckue nukinonsl HUMOI'A3a npeaHa3HadyeHbl 171 ylIaBIMBaHUS CyXOu
MBUTH aCTIUPALMOHHBIX CUCTEM. VX pexoMeHIyeTcs MCIOIb30BaTh ISl MPEABAPUTEIHHON OUUCTKU
ra3oB M YCTaHABIMBATh Nepe GUIbTpaMu WK JIEKTPOPHIBTPAMH.

Konnueckue mukiaonsl HUMOI'A3a cepun CK, npenHazHadeHHbIE U1 OYMCTKHM Tas3a OT
Cakd, 00JIalal0T MOBBIIIEHHONH 3>((EKTUBHOCTBIO MO CpaBHEHHUIO ¢ IuKiIoHamMu tuma [[H, uto
JOCTUTAETCA 3a CYET OOJIBLIETO TUAPABINYECKOrO CONPOTUBIEHUS HUKIOHOB cepun CK.

Jlis ouncTku OONBIIMX Macc ra3oB NPHUMEHSIOT OaTapeiHble IIMKIOHBI, COCTOSAILIUE M3
OOJBLIOr0 YKCNa TapaJUIeIbHO YCTAHOBIICHHBIX ITUKJIOHHBIX 3JIEMEHTOB. KOHCTPYKTHBHO OHH
O0BEAMHSIOTCS B OAMH KOPIYC W MMEIOT OOMmMI MOABOA M OTBOA raza. OMBIT 3KCIUTyaTalluu
OaTapeiHBIX IUKIOHOB MOKa3al, 4TO 3(h(HPEKTHBHOCTh OUYHUCTKH Y TAKUX IMHUKIOHOB HECKOJIBKO HUXKE
3¢ (HEeKTUBHOCTU OTAEIBHBIX AJIIEMEHTOB M3-3a MEPETOKa T'a30B MEXKIY IUKIOHHBIMH 3JIEMEHTaMHU.
Meroanka pacuera HUKJIOHOB IPUBEJEHA B paboTe .

DJeKTpuueckas O4HUCTKa (AJIEKTPOPUIBTPEI) — OIWH M3 HanboJiee COBEPIICHHBIX BHJIOB
OUYMCTKH ra30B OT B3BEIICHHBIX B HUX YaCTHUIl MbUIM U TyMaHa. DTOT MPOLECC OCHOBAH HA yJapHOM
MOHM3AIMH Ta3a, epeaaye 3apsga HOHOB YacTHUIIAM MPUMeECeil U OCaXKICHHUH MOCIeIHUX Ha Ocau-
TEIHHBIX H KOPOHUPYIOMIUX JEKTpoaax. J{Jis ITOro NpUMEHSIOT 3IEKTPOPUITBTPHI.

AdpPO30JIbHBIE YACTHUIIBI, TOCTYHAIOUINE B 30HY MEXAY KOPOHUPYIO-IIIMM | U ocaiuTeIbHBIM
2 31eKTpoJaMH , aICOPOUPYIOT Ha CBOEH MOBEPXHOCTU MOHBI, IPUOOpETast 3JEKTPUUECKUM 3aps, U
MOJIy4aloT TEM CaMbIM YCKOpEHHE, HalpaBJICeHHOE B CTOPOHY DJIEKTpoJa C 3apsaaoM
MPOTUBOIOJOKHOTO 3Haka. [lpouecc 3apsiakd dYacTUI] 3aBHCUT OT MOABHKHOCTH HOHOB,
TPACKTOPUU [BWKEHHS W BpPEMEHU TMpeObIBaHUS YACTUI[ B 30HE KOPOHUPYIOLIETO 3apsnia.
VYuuTeiBas, 4TO B BO3JyX€ M JABIMOBBIX ra3ax IMOJBHXKHOCTh OTPUIIATENILHBIX HMOHOB BBIIIE, YEM
MOJIOKUTEIBHBIX, ANEKTPOPUIBTPEl OOBIYHO [EJal0T C KOPOHOM OTpULIATENbHOW MOJSPHOCTH.
Bpemst 3apsinku a’po30J7bHBIX YacTHI[ HEBEJIMKO WU H3MEPSIETCS JOJSIMU CEKyHAbL. JIBMKeHUE
3apsSOKEHHBIX ~ YacTHIl K  OCAJAWUTEIbHOMY  3JEKTPOAY  HPOUCXOAUT  MOA  JeHCTBHEM
A’POJMHAMUYECKUX CUJI M CHJIbI B3aUMOJICHCTBHS SJIEKTPUUYECKOTO MO U 3apsiga YaCTULIBI.

Bbonbiioe 3naueHue Ui mpolecca OCaXAeHUs MbUIM Ha 3JIEKTPOJIaX MUMEET 3JIEKTPUUYECKOoe
COIIPOTHBIIEHUE CJIOEB NMbUIH. [10 BETNYMHE 3JEKTPUUECKOTO COIIPOTUBIICHUS Pa3INdatoT:

1) mbuIM ¢ MaJIBIM yIETBHBIM 3JIEKTpUUECKUM cornpoTuBieHreM (< 104 OM * cM), KOTOpbIe
IIPU COIPUKOCHOBEHUM C JIEKTPOJOM MIHOBEHHO TEpSIIOT CBOW 3apsl M NpHOOpETaroT 3apsf,
COOTBETCTBYIOIIUI 3HAKY AJIEKTPO/A, MOCIIE Yero MEXY AJIEKTPOJOM U YaCTUIEH BO3HHMKAeT CHIIa
OTTAJIKUBAHUA, CTPEMSIIAsCS BEPHYTh YACTHUIly B Ta30BBIM MOTOK; MPOTUBOJEHUCTBYET 3TOU CHUJIE
TOJIBKO CHJla aAre3Wd; €eClIM OHa OKas3bIBAaeTCsl HEJAOCTAaTOYHOM, TO PEe3KO CHHUXKAETCS
3¢ (HEeKTHBHOCTH TPOIECCca OUNCTKH;

2) TBUTA ¢ YACNBHBIM 3JIeKTpuueckuM comnpotuBieHueM oT 104 mo 1010 Om ¢ cMm; oHmM
XOPOIIO OCAXK/JIAOTCS Ha JIEKTPOJaX U JIETKO YAAISIOTCA C HUX IPU BCTPSIXUBAHUY;

3) IBUTK C yIETBHBIM 3JIEKTPUUYECKUM compoTuBiieHneM 6osee 1010 Om ¢ cm; oHU TpynHEe
BCEr0 YIJABIUBAIOTCA B JJNEKTPOPUIBTPAX, TaK KAaK HA DJICKTPOAAX YACTHUIBI Pa3psKAIOTCS
MEJIEHHO, YTO B 3HAYUTENIbHOI CTENEeHU MPENATCTBYET OCAKICHUIO HOBBIX YaCTHII.

B peanpHBIX YyCIOBUSX CHUXEHUE YJEIBHOTO 3JIEKTPUUECKOTO COMPOTHUBIICHUS IBLIU
MO>KHO OCYILIECTBUTH YBIIaXKHEHHEM 3alblJICHHOTO Ta3a.
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Anmnapatbl MOKpOH OYMCTKM Ta30B — MOKpBIE NBUICYJIOBUTEIN — HWMEIOT HIMPOKOE
pacmpocTpaHeHHE, TaK KaK XapaKTepH3yIOTCsl BBICOKOM A()(PEKTUBHOCTHIO OYHCTKH  OT
MEJIKOJUCIIEPCHBIX MMbUT €if ¢ d4 > 0,3 MKM, a TakKe BO3MO>KHOCTBIO OUYMCTKH OT MbUIN HAarpeThIX U
B3pPBIBOOMACHBIX Tra3oB. OJHAKO MOKpbIE IMbUICYJIOBUTENN OO0NAagaloT psAOOM HEIOCTaTKOB,
OTpaHUYMBAIOIINUX OOJACTh WX MNPUMEHEHHs: 00pa3oBaHHE B MPOLIECCE OYKMCTKM MUIaMa, YTO
TpeOyeT crenuanbHbIX CUCTEM AJIs €ro mepepadOTKHU; BHIHOC BIAaru B aTMocdepy U oOpa3zoBaHHE
OTJIO)KEHUN B OTBOJSIIMUX Ta3oxoJax MpU OXJAXKIACHUU Ta30B JO TEMIIEpaTypbl TOUYKH POCHI,
HE0OXOIMMOCTD CO3JJaHHsI 0OOPOTHBIX CUCTEM I0a4YH BOJIbI B ITBUICYJIOBUTENb.

Anmnapatbl MOKpPOM OYHCTKH pabOTalOT MO NPUHIMIY OCAXACHHUS YacTHI] NIbUIA Ha
MOBEPXHOCTh JMOO Kamenb, JUO0 IUIEHKH >KUAKOCTH. OcaxkIeHWe YacTUIl MbUIM Ha >KUIKOCTb
MIPOUCXOAUT MOJ ACHCTBUEM CUJI HHEPLHUHU U OPOYHOBCKOTO JIBUXKEHUS.

JInst o4MCTKHM BO3AyXa OT TYMaHOB KHCJOT, IIEIOYeH, Maced MU APYIMX KUIKOCTEH
HCIOJIB3YIOT BOJIOKHHUCTHIE (DHIBTPHI — TyMaHOYJIOBHTENHW. [IpUHIMI MX JOEHCTBUS OCHOBaH Ha
OCAKJECHUHU KalleJb Ha MOBEPXHOCTH NOP C MOCIEAYIOIIMM CTEKAHHEM KUIKOCTH IO BOJIOKHAM B
HIDKHIOKO 4acTh TyMaHOyJoBUTeNs. OcakIeHue Kameidb XUIKOCTH MPOUCXOIUT MOJA JACHCTBUEM
OpoyHOBCKON Auddy3un WM MHEPLUUOHHOTO MEXaHU3Ma OTAEJCHHS YacTUIl 3arpsA3HUTENS OT
ra3oBoii (pa3el Ha PUIBTPOAIEMEHTAX B 3aBUCUMOCTH OT CKOPOCTH (MIbTpanu TyMaHOYIOBUTEIH
nensT Ha Hu3kockopocTHbie( W$ < 0,15 M/c), B kKoTOphIX mpeobiamaer mMexaHusM auddysHoro
OCXICHHS Kamelb, W BbicOKockopocTtHhie (M = 2..2,5 wm/c), rme ocaxkaeHUE MPOUCXOIUT
TJIaBHBIM 00pa3oM O] BO3/JCIICTBHEM MHEPIIMOHHBIX CHUII

2. 3amuTa ruapocdepsl 0T BpeAHBIX BHIOPOCOB

OCHOBHBIMM HMCTOYHHUKAMHU 3arpsi3HEHHM BOJOEMOB SBJISIIOTCA  MPOU3BOJCTBEHHBIE,
OBITOBBIC M TTOBEPXHOCTHBIE CTOUHBIE BOBI.

[Tpon3BOCTBEHHBIE CTOYHBIE BOJABI O0pa3yrOTCS B pe3yibTaTe MCIONb30BAaHHS BOJABI B
TEXHOJIOTUYECKUX Ipolieccax. TUIIOBOM cocTaB MpUMecel CTOUYHBIX BOJ NpeacTaBieH B Tadum. 10.3.
CrouHble BOJBI CBAPOYHBIX, MOHT@XKHBIX, COOPOYHBIX, HCIBITATEIBHBIX I[EXOB COJAEpKaT
MEXaHUYECKUE MPUMECH, MACIONPOAYKTHI, KUCIOTHI U TOMY MOJOOHBIE BEIIECTBA B 3HAUYUTEIHHO
MEHBIINX KOHLEHTPAlUAX, YeM B PACCMOTPEHHBIX BHJAaX II€XOB M YydacTKoB. HawmGombiryio
OMAacCHOCTh B MAIIMHOCTPOCHUH MPECTABISAIOT CTOKH raJbBAHUUYECKOTO MPOU3BOJICTBA.

[Tpu BBIOOpPE CXEMBI CTAHIIMM OYHCTKH M TEXHOJOTMYECKOro 00OpyHOBaHUS HEOOXOIMMO
3HaTh PACXOJ CTOYHBIX BOJ U KOHIICHTPALMIO COJEPKAIIUXCA B HHUX MpUMEced, a TaKxke
JOMYCTUMBIN COCTAaB CTOYHBIX BOJ, COPACchIBAEMBIX B BOJIOEMBI. JlOMyCTUMBIN COCTaB CTOYHBIX BOJ
paccuuThIBalOT ¢ yueroM «lIpaBui oxpaHbl MOBEPXHOCTHBIX BOI». DTH MpaBHIIa MpeIHA3HAYCHBI
IUIS TIPEYNPexAeHNUs N30bITOYHOTO 3arpsi3HEHUSI CTOYHBIMU BOJIaMU BOJHBIX 00bekTOB. [IpaBuia
ycTaHaBIuBaroT HOpMbI Ha IIJIK BemecTs, coCcTaB U CBOMCTBA BOABI BOJOEMOB.

Pacyer nomycTUMON KOHIIEHTpalMM TpUMeceil B CTOYHBIX BOJax, cOpachbIBaeMBIX B
BOJIOEMBI, MPOBOAST B 3aBUCUMOCTHM OT NPeOoOIaalollero BHAA MPUMECEH CTOYHBIX BOJA U
XapaKTEPUCTHK BOJOEMA.

KagectBo mnuTheBOM  BOABI, II0JJaBAaGMOl  CHCTEMOH  BOJOCHAOXKEHHS, JOJDKHO
cootBeTcTBOBaTh TpeOoBanusiM CanlluH 2.1.4.559—96.

OCHOBHBIMU TapaMeTpaMH KauecTBa NUTHEBOM BOJbI SIBISAIOTCS: 3amax, IMPUBKYC,
[BETHOCTb, MYTHOCTh, pH, oOmas >ecTkocTb, 0Omas MUHEpaIu3anus, OKHUCIIEMOCTb
nepMaHTraHaTHasi, JOMYyCTUMas KOHILICHTPAllMs B3BEIICHHBIX U PACTBOPEHHBIX BELIECTB, a TAKKeE
SMUJAEMHUOJIOTMYECKUE U PAITUALIMOHHBIE TIOKA3aTeNu.

Meroabl U TEXHOJOTHYECKOE O00OpYIOBaHUE Il OYMCTKHA CTOYHBIX BOJ MOXHO BBIOpATh,
3Has JONyCTHUMbIE KOHLEHTpAalMM TNpPHUMECE B OUYMILEHHBIX CTOYHBIX Bojxax. [lpm sTOM
HE0oOXOIMMO MMETh B BUAY, 4TO TpeOyembie 3P(PEeKTUBHOCTh M HAICIKHOCTH JHOOOTO OYHUCTHOTO
yCTpoiicTBa 00ecneunBaroOTCsl B ONpPEAEICHHOM JHana3oHe 3HAYeHU KOHIEHTpPAlUu MpUMecel U
pacxo/ioB CTOYHBIX BOA. C 3TOW LENbI0O MPUMEHSIOT YCPEIHEHHUE KOHIICHTPALMHM MPUMECEH WU
pacxoia CTOYHBIX BOJ, @ B OTAENBHBIX CIy4asX W MO OOOMM TMOKa3aTelsM OJHOBpeMeHHO. [l
3TOTO Ha BXOJIC B OUMCTHBIE COOPYKEHUSI YCTAaHABIMBAIOT YCPEAHUTENH, BEIOOP U pacyeT KOTOPBIX
3aBHCHUT OT [MapaMeTPOB U3MEHSIOIIUXCS 10 BPEMEHU COPOCOB CTOYHBIX BO/I.
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B cooTrBercTBHMM ¢ BHIaMM, IPOLECCOB, PEATU3YEMBIX IPU OYMCTKE, ILEIECO00Pa3HO
CYUIECTBYIOIIME METOJbl KJIAacCU(UIMPOBATh HA MeXaHW4eckue, (U3MKO-XUMUUECKHE U
OMOJIOrMYECKHE.

Mexannueckasi O4ucTKa. J[1s1 OUMCTKU CTOYHBIX BOJ OT B3BELIEHHBIX BEUIECTB UCIOIB3YIOT
MPOIe)KMBAHKE, OTCTaNBaHUE, 00pabOTKyY B 1MOJIEe ACUCTBUS LEHTPOOEKHBIX CHII M (PUIBTPOBAHHUE.

[IpouexuBaHue peaqu3yloT B pelieTKaXx M BOJIOKHOYJIOBHUTENSX. B BepTHKaIbHBIX WIH
HAKJIOHHBIX pelmleTkax mupuHa IIpo3opoB o6br4HO cocraBuseT 15...20 mM. [Ing ynanenus ocaiaka
BEIIECTB C BXOJHON MOBEPXHOCTH PELIETOK HCIOJIB3YIOT PYYHYIO HIIM MEXaHMUYECKYI0 OYHUCTKY.
ITocnenyromas 00pabOTKa yAaJeHHOro oOcajka TpPeOyeT HOMOJHUTENBHBIX 3aTpaT M yXyJuUlaeT
CAaHUTAPHO-TUTHUEHWYECKUE YCIOBUS B TMOMEIIEHUU. OTH HEJOCTAaTKU YCTPAHSIOTCA NIpU
HCIOJIb30BAaHUU PELIETOK-IPOOUIIOK, KOTOpBIE YJIaBIMBAIOT KPYNHbIE B3BELLIECHHBIE BELIECTBA U
u3MenpyaroT ux a0 10 MM u mMeHee. B HacTodIee BpemMsl MCHONIB3YIOT HECKOJIBKO THUIIOPA3MEPOB
Takux pemrerok, Hanpumep PJI-200 mpowmsBoauTensHOCThIO 60 M3/4 M AMAMETPOM CETYAaTOTo
Oapabana 200 mm.

JInsi BbIENEHUS BOJIOKHUCTBIX BEIIECTB M3 CTOYHBIX BOJ IIEJUIIOJIO3HO-OyMaXXHBIX H
TEKCTUJIBHBIX TMPEANPHUATHI HMCHOJIB3YIOT BOJIOKHOYJIOBHUTENH, HAmpUMEp C HCIOIb30BAaHHEM
nepoprupOBaHHBIX TUCKOB WM B BHJE JBHXKYIIMXCS CETOK C HAHECEHHBIM HA HHX CIIOEM
BOJIOKHHUCTOM MaccChl.

OTtcTanBaHre OCHOBAHO Ha CBOOOJIHOM OCEIaHHUM (BCIUIBIBAHUH) MPUMECEH C IIOTHOCTHIO
OoJbIie (MEHBIIE) MITIOTHOCTH BOIBI.

[TeckoIOBKH MCHOIB3YIOT ISl OYMCTKH CTOYHBIX BOJI OT YAaCTHUI] METaJlIa U MECKa pa3MepoM
6onee 0,25 mMm. B 3aBucuMocTH OT HampaBieHHs] ABW)KCHHUS CTOYHOW BOJBI MPUMEHSIOT
TOPU30HTAJIBHBIE IECKOJIOBKH C MPSAMOJIMHEWHBIM U KPYTOBBIM JIBH)KCHHEM BOJBI, BEpTUKAIbHbIE U
a’pupyeMsIe.

OTCTOMHMKM HCTIONB3YIOT JUI OYMCTKH CTOYHBIX BOJ OT MEXaHHMYECKHUX YaCTHIl Pa3MEepOM
6omnee 0,1 MM, a TaKke OT YacTHUIl HEPTEPOAYKTOB. B 3aBUCHMOCTH OT HampaBiIeHHUS ABHKCHUS
MOTOKA CTOYHOW BOBI NMPHMEHSIOT TOPHU3OHTANBHBIC, paJdalbHbIE WM KOMOMHHPOBAaHHBIE OT-
ctoiiHukH. [Ipu pacuere OTCTOMHUKOB OMPENENsIOT, KaK MPAaBHIIO, €r0 JUINHY U BBICOTY.

OYuCTKY CTOYHBIX BOJ B IOJIE ACWCTBUS IIEHTPOOEKHBIX CHJI OCYIIECTBISIIOT B OTKPBITHIX
WIM HaMOPHBIX THUIAPOUUKIOHAX U IeHTpudyrax. OTKPHITbIE THAPOLMKIOHB MPUMEHSIOT IS
BBIJIEJICHUS U3 CTOYHOM BOJBI KPYIHBIX TBEPIABIX IMPUMECEH CO CKOPOCThIO ocaxkaeHus Oonee 0,02
M/c. Takue TUIPOLUKIOHBI UMEIOT OOJBIIYI0 MPOU3BOAUTEIHHOCTh U Mallble MOTEPU HAIopa, HE
npesbimatomue 0,5 M. D(P(EeKTUBHOCTP OYMCTKH CTOYHBIX BOJ OT TBEPABIX YacTHI] B
THIPOLMKIIOHAX 3aBHUCUT OT COCTaBa MpHuMeceil (Marepuaina, pasmepa, GOpMbl YacTUIl U Ap.), a
TaKXe OT KOHCTPYKTUBHBIX U T€OMETPUYECKUX XapaKTEPUCTUK TUPOIMKIIOHA.

OuIbTpOBaHNUE MPUMEHSIOT AJISl OYUCTKU CTOYHBIX BOJA OT TOHKOIMCIIEPCHBIX IpUMecei ¢
MaJIOM MX KOHLIEHTpanuen. Ero ncnoyib3yroT Kak Ha Ha4aJdbHOM CTaJUU OYMCTKH CTOYHBIX BOJ, TaKk
U TI0CTIE HEKOTOPHIX METOJIOB (PU3UKO-XMUMHUYECKON MU OMONOrnuueckoil oductku. [Ins ounctku
CTOYHBIX BOJ (WIBTPOBAaHMEM NPUMEHSIOT B OCHOBHOM JBa TUMA (HIBTPOB: 3EPHUCTHIE, B
KOTOPBIX OYHINAEMYI0 CTOYHYIO BOJAY IPOMYCKAIOT Yepe3 HacalKh HECBSI3aHHBIX MOPHUCTHIX
MaTepuaioB, U MHUKPODUIBTPBI, (UIBTPOIIEMEHTHl KOTOPBIX M3TOTOBISIIOT M3 CBSI3aHHBIX
MOPUCTBIX ~MaTepuaioB (CETOK, HATypaJbHBIX UM CHHTETHYECKHUX TKaHEH, CIEYEHHBIX
METAJIJINYECKUX MOPOILKOB U T. II.).

B nacTosiee BpeMs i1 OYUCTKH CTOYHBIX BOJI OT MAaclIOMPOAYKTOB IIUPOKO MCHOJB3YIOT
GuIbTPHl ¢ GUIBTPOBANIBHBIM MaTEpPHAJIOM M3 YaCTHIl MEHONONIMypeTaHa. [leHomonunypeTaHoBbie
YJacTHUILIbl, 001aast 0OJIBLION MACIOMOIIIOMAoIIEel CIOCOOHOCThIO, 00ecTeuynBatoT 3P PEeKTUBHOCTD
ounctkn 10 0,97..0,99 mpu ckopoctu ¢unbrpoBanus no 0,01 m/c. Ilpu sTOoM Hacagka u3
MIEHOMOJINYpPETaHa JIETKO pereHepupyeTcs IpyU MEXaHUYECKOM BBDKUMAaHUHU MACIONPOIYKTOB.

OU3NKO-XMMUYECKHE METOAbl OYMCTKU. J[aHHBIE METOIbl MCHIONB3YIOT A OYHCTKH OT
pPacTBOPEHHBIX MpHUMeEced, a B HEKOTOPBHIX CIydasX M OT B3BEUICHHBIX BEIIeCTB. MHOTHME METOIbI
(U3NKO-XUMHUYECKOW OYHCTKH TPEOYIOT INPEABAPUTEIHHOIO TIIyOOKOTO BBIICICHUS M3 CTOYHOU
BOJIbI B3BEILIEHHBIX BEIIECTB, AJI YETO IIUPOKO UCIOIB3YIOT MPOIECC KOATYISIUH.
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B Hacrosimee Bpems B CBA3M C MCIOJIb30BaHHMEM OOOPOTHBIX CHUCTEM BOAOCHAOKEHUS
CYIIECTBEHHO YBEJIMYMBACTCS MPUMEHEHUE (PU3UKO-XMMUYECKUX METOI0B OYMCTKHM CTOYHBIX BOJ,
OCHOBHBIMH M3 KOTOPBIX SIBIISIIOTCA  (PIIOTAIMs, OKCTPAKIUs, HEUTpaau3alysi, COpPOLHs,
MOHOOOMEHHAass U 3JIEKTPOXMMHUYECKass OYMCTKA, TMIepuiIbTpalys, 3Barnopaius, BblIapUBaHUE,
HCHIApEHNE U KPUCTAJUIU3aLMSL.

droTtanus npegHasHaueHa A HHTEHCU(UKALUK Mpoliecca BCIIbIBAl s MacIONPOAYKTOB
IIpy 0OBOJIAKMBAHUM MX YaCTUI] ITy3bIpbKaMHU rasa, 10aBacMoro B CTOUHYIO Boay. B ocHoBe 3Toro
Impouecca MMEET MECTO MOJIEKYJIIPHOE CIMIIAaHWE 4YacTHIl Macjla M IY3bIPbKOB TOHKOIMC-
IIEprUpOBAHHOIO B BoJe ra3za. OOpa3oBaHUE arperatoB «4acTUlLa — ITY3bIPbKU ra3a» 3aBUCUT OT
MHTEHCUBHOCTH UX CTOJIKHOBEHUS APYT C IPYrOM, XMMHYECKOIO B3aUMOAECUCTBHS COAEPIKALUXCS
B BOJI€ BEIIECTB, U30BITOUYHOT'O JJABJIEHUS ra3a B CTOYHOM BOJE U T. I.

B 3aBucumoctu ot cnoco6a o0pa3oBaHUsS My3bIPHKOB a3a Pa3jinyaioT CIEAYIOIIME BHJIbI
¢dnoTauuMu:  HAMOPHYIO,  NHEBMATHYECKYIO,  IEHHYIO,  XHMHYECKYI0,  BHOpAIMOHHYIO,
OMOJIOTNYECKYIO, FTEKTPO(IIOTALIUIO U JP.

OKCTpakliisg CTOYHBIX BOJ OCHOBaHAa Ha IepepaclpeieieHUd IpUMeceld CTOYHBIX BOJ B
CMECH JBYX B3aMMHO HEPaCTBOPUMBIX KMJIKOCTEH (CTOUHON BOABI U 3KcTpareHTa). KonnyecTBeHHO
MHTEHCUBHOCTH TIepepacnpeieNieHust oneHnBaercs ko3dduuuentom skerpakun Ks = ca/cB, rae ¢
U CB — KOHLEHTPAllMM IPUMECH B DKCTPAreHTe M CTOYHOM BOJAE IIO OKOHYAHUHU IIpolecca
OKCTPAKLIMHU. B 4acTHOCTH, MPHU OYMCTKE CTOYHBIX BOJ OT (peHoJa C MCIOJIB30BaHHEM B KadeCTBE
JKcTpareHTa OeH3osa wim Oyruianerata K> cocraBnser coorBerctBeHHO 2,4 m 8... 12. [nsa
MHTCHCU(UKAIIMH TIPOIIecca SKCTPAKIMH INEPEMEIINBAHIE CMECH CTOYHBIX BOJ| C HKCTPAareHTOM
OCYILIECTBIISIOT B DKCTPAKIMOHHBIX KOJIOHHAX, 3aII0JIHECHHBIX HAacaJKaMH U3 Kousel Pammra.

Helitpanu3anus CTOYHBIX BOJ MpeJHA3HA4Y€HA IS BBIACIEHUS U3 HUX KUCIOT, LIEJIOYEH, a
TaK)K€ COJEH METauIOB Ha OCHOBE KHUCIOT M mienodel. lIponecc HeWTpanu3anuu OCHOBAaH Ha
00BEIMHEHNN MOHOB BOJOPOAA W TMAPOKCUIBHOW TPYIIIBI B MOJIEKYJIY BOJBI, B PE3YyJbTaTE€ YErO
CTOYHas Boja npuodperaet 3HadeHue pH » 6,7 (HeifTpanbHas cpena). Heifftpanusanuuio KUcinoT U ux
COJIEH OCYILIECTBIISIIOT IEI0YaMHM MJIM COJSIMH CHJIBHBIX IIEJIOYEeH: €KUM HaTpOM, €KUM KalH,
U3BECTBIO, U3BECTHAKOM, OJIOMUTOM, MPaMOPOM, MEJIOM, MarHe3UTOM, COZI0M, OTXOAaMH IEI0YEH
u T. 0. Hanbonee nemeBsIM U JOCTYNHBIM PEareéHTOM JJIsl HEHTpadu3aluy KHUCIBIX CTOYHBIX BOJ
ABJISICTCA TMPOOKHCH KabliMs (TalleHast U3BECTh).

Ha npakTuke ucnoip3yroT Tpu cnoco0a HeNTpaau3aui CTOYHbBIX BO:

— (uUIbTPallMOHHBIM — MyTeM (UIBTPOBAHUSA CTOYHOM BOJBI Yepe3 HACAJKU KYCKOBBIX
WM 3€pHUCTBIX MaTEpUaJIOB;

— BOJHO-pEareHTHbI — J00aBJIeHUeM B CTOYHYIO BOJAY peareHTa B BUIE PacTBOpa WU
CyXOro BellecTBa (M3BECTH, COJbl WM IJaKa); HEMTPaIU3yIOIIUM PAcTBOPOM MOXKET OBITH U
LIeJIOYHAs CTOYHAs BOJA;

— MOJIYCYyXOM — IepeMEIINBaHNe BbICOKOKOHIIEHTPUPOBAHHBIX CTOYHBIX BOJ (Hampumep,
O0TpabOTaHHOI'O TajlbBAaHUYECKOTO pacTBOpPAa) € CYXHUM pEareHToM (M3BECTbIO, LUIAKOM) C
MOCJIEAYIOIUM 00pa30BaHUEM HEUTPAIbHOM TECTOOOpa3HON MacChl.

Mertoabl o6e33apaxkuBaHust BoAbl. Hambosiee pacnpocTpaHEHHBIM METOJIOM SIBJISETCS
o0pa0oTka BOJBI XJIOPOM (XJIODUPOBaHME BOABI). XJOp 00JajaeT IMHUPOKUM CIEKTPOM
aHTUMUKPOOHOrO AedcTBHs. I XJIOPUPOBAHUS NPUMEHSIOT MO0 ra3000pa3HbIi XJI0p, KOTOPBIH
nojaercss B 00e33apaXMBacMyl0 BOAY, JHMOO TBEpAblE XJOPCOJAEp)KalUe BELIECTBAa, HalpUMEp
TMIIOXJIOPUT HaTpus. XOTS XJIOPUPOBAHHUE BOJABI Han0oJiee paclpOCTPAHEHHBIN U JEIIEBbIA cr10cO0
ee o0e33apaxkuBaHMs, OH O0JaJaeT pAJOM CYIIECTBEHHBIX HENOCTAaTKOB. Bo-nepBbIX, Xjop —
CHJIBHOE BEILECTBO M €r0 XpaHEHHE B OOJIBLIMX KOJMYECTBaX B ra3000pa3HOM WIN CKUKEHHOM
BUJI€ HA CTAHIUAX MOATOTOBKHM NMUTHEBOM BOABI MPEICTABIAET CEPbE3HYIO OMAcHOCTh U TpeOyer
0coOBIX Mep obecredeHus 0e30macHOCTU. BO-BTOpPBIX, M30BITOUHBIN XJIOp, BBEJCHHBII B BOAY, B
CBOOO/IHOM COCTOSIHMM CaM NPEJCTABISAET CEPbE3HYIO OMACHOCTH IS uenoBeka. OH TakKe MOXKET
BCTYNATh B PEAKLUIO C OCTABIIMMHUCA B BOJE MHUKPOIPUMECSIMHU OPTaHUYECKUX COCIMHEHUH C
o0Opa3oBaHMEeM KpailHE TOKCHYHBIX BEIECTB, HampuUMep XJopodopma, KOTOpbIA oOmamgaer
KaHIeporeHHbIM JeiicTBueM. [loo0HBIe peakiuu yCKOPSIIOT IpU HAarpeBe U KUISYEHUU BOJBI,
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[I03TOMY MEPEXJIOPUPOBAHUE BOJbBI IPEACTABIAET ONACHOCTb, Ul YMEHBIIEHHUS KOTOPOM
HeoOXOIUMO Tepe]] KHUIISTYEHHEM OTCTauBaTh BOJAY B MPUOTKPHITOW €MKOCTH [UIsl yJdaJeHUS
PacTBOPEHHOI0 B HEM M30BITOUYHOTO XJIOpA.

HpyruMm, Oosiee pacrpoCTpaHEHHBIM M MPOTPECCUBHBIM METOJIOM 00e33apakMBaHUs BOIbI
ABNsieTCs O30HMpoBaHWe. [IpuMeHeHwe o30Ha B KadecTBE Je3WH(EKaHTa BOIBI JIMIICHO
HEJOCTaTKOB, CBS3aHHBIX C HCIOJb30BaHUEM XJsopa. Kpome oOe33apaxxuBaHusi, 030H yCTpaHSET
3amaxu, o0OeclBeYMBAEeT BOJY M yJydllaeT €€ BKYCOBbIE KauecTBa. BBeneHHe 030Ha B BOJy HE
M3MEHSIET €€ MUHEPaJbHBI COCTaB, MIEIOYHOCTh, COJEp)KaHuEe CBOOOAHON YIIEeKUCIOTHL. Takoe
JECTBHE O30HA CBSA3aHO C €ro0 HCKIIOYUTEIBbHO BBICOKMM OKHUCIIUTENbHBIM IOTEHIIHATIOM.
[TepeozoHupoBaHue BOAbI, B OTIUYHE OT NEPEXJIOPUPOBAHUS, HE MPECTABISAET OMACHOCTH, TaK Kak
030H HecTaOWJIeH U OBICTPO pacrajgaeTcs ¢ 00pa30BaHMEM KHCIIOPOJA, MOBBILIEHHOE COAEp)KaHUE
KOTOpOro B Boje Mojie3HOo. OJHAKO B MOCIEAHHME TOABl OTMEUYEHBI HEJOCTAaTKH O30HHPOBAHMS,
CBSI3aHHBIE C TEM, YTO IIPHU COAEPKAHUU B BOJIE MOHOB OpoMa OH MOXET OKUCISATHCS 030HOM C
o0Opa3oBaHHeM OKHUCIIOB OpoMa (OpoMaT-uoHOB), KOTOpbIE TOKCHMYHEI. [IoaTOMY B HacTosIIee Bpems
g u30exaHuss oOpazoBaHMs OpOMaToB BBOJAT 0o0yiee KECTKME TEXHOJIOIMYECKHE PEKUMBI
o3oHupoBaHus. O30HUpOBaHHME — Ooyiee JOpOrod MeToj oOe33apakuBaHHsI BOIBI, HO Oosee
s dexTuBHBIN. [ ero ocymecTBiaeHus HEOOXOAUMBI HA CTAHIUAX BOJIOTIOATOTOBKH 030HATOPHBIE
YCTaHOBKH, B KOTOPBIX 030H MOJYYaroT MyTeM PACIIEIUICHHUS MOJIEKYJIbl KHCIOPOAa MO AeHCTBUEM
BBICOKOBOJIBTHBIX 3JICKTPHUECKUX Pa3psAI0B (ITOJT00HO TOMY, KaK BO3AYX aTMOC(Epbl 030HUPYETCS
Mo eCTBUEM pa3psA0B MOJIHUN).

Hapsiny ¢ yka3aHHbIMHM BBbILIE pEareHTHBIMM METOJaMU Bce€ OoJblliee pacHpoCTpaHEHUE
MoJIydaroT Oe3peareHTHble METOAbl, Hampumep, o0e33apakuBaHHE BOJbBI YIbTPa(HUOIETOBBIM
U3Iy4YeHHEM. BakTepuluaHbIM AeUCTBHEM O0JIagaeT yIbTpaduoeTOBOE HM3IY4YEeHHE C JUIMHOU
BoHBI 200—295 HM, KOTOpOE€ MPUBOIUT K YHHUYTOXKCHHUIO OaKkTepuid, BUPYCOB, BOJIOPOCIEH M
JIPYTUX MHMKpPOOPraHU3MOB, IPHUCYTCTBYIOIIMX B BoJe. B omimume OT XJIOpUpOBaHUSA MU
O30HHMPOBaHMs yIbTpaduOIEeTOBOE U3IydeHHe He o0na o00jagaer MOOOYHBIMH  BpPEIHBIMU
s dexTamMH, CBA3aHHBIMA C BO3MOXKHBIM H3MEHEHHEM XHMHYECKOI'O COCTaBa W MOSBICHHEM
TOKCHYHBIX BemiecTB. OcHoBHOe TpeboBanue npu Y P-o0paboTke — Mpo3pavyHOCTh BOJIBI, KOTOPAs
HE SBJISIETCS CYIIECTBEHHBIM OTPAHMUYEHUEM B CHCTEME BO-AOINOATOTOBKH, TaK KaK yCTpaHEHHE
MYTHOCTH BOJIbI OOBIYHO JOCTUTAETCS B MPEIBAPUTEIBHBIX CTYNEHIX ee 00paboTKH.

K 0Oe3peareHTHbIM Me€TOJAaM OTHOCIT TepMUYeckylo o00paboTky (5— 10-muHyTHOE
KUISTYCHUE, IITUPOKO MCIOJb3yeMoe B OBITY), 00paOOTKY HOHU3UPYIOIUMH OOJyYCHUSIMHU
(peHTreHoBCKOe 00JIy4eHHE), TOKAMH BBICOKOW YacTOTHI.

3. YTuim3anus v 3aX0poHeHHe TBEePAbIX U KUAKHX 0TX010B

PanukansHOe penieHure mpooseMbl 3allluThl 3eMeIb OT OTXOZ0B BO3MOKHO IIPU pa3paboTKe
HOBBIX TEXHOJIOTUH ¥  MaJlOOTXOOHBIX MPOM3BOACTB. Jlng 0000meHuss 0coOeHHOCTEH
MaJI00TXOJAHOIO IIPOU3BOJCTBA MOYKHO BBIJEJIUTDH PsiJ B3aUMOCBS3aHHBIX NPUHIIUIIOB, JEXKALIUX B
€ro OCHOBE.

KitoueBbIM B 3TOM psiiy SBISETCS NPUHLUI CUCTEMHOCTH . B cooTBercTBUM € 3TUM
MPUHLMIIOM KaXKIBIH OTAEIbHBIA TMPOLIECC WM MPOU3BOJCTBO PACCMATPUBAIOTCA KaK 3JEMEHT
Oosee CIOXKHON WMHAYCTpHANBHOW cucTeMbl. Tak, Hampumep, OTXOIbl HE()TEXHMUU — IUIAMBI,
TEIJIOPHEPTETUKN — 30JIOIIJIAKOBasi CMECh, XMMHUYECKOH MPOMBIIUIEHHOCTH — OTCEB H3BECTH
UCHOJB3YIOTCS I IIOJIyY€HHs LIEMEHTa, NPU 3TOM BO3HUKAIOIIHME OTXOJbl HCIIONB3YIOTCA B
MIPOMBIIIJICHHOCTH CTPOUTENBHBIX MAaTEPHUAJIOB, & OTXO/bI MOCIEIHEN — B CEIbCKOXO03HCTBEHHOM
OTpaciiv U T. 1.

Jlpyroil BakHEMIIUN TPUHLUIN — MPUHIUI KOMIUIEKCHOCTH HCIOJB30BAaHUS CHIPHEBBIX
pecypcoB. IIpakTHuecku Bce MCHOIB3YEMOE ChIpbeé MHOTOKOMIIOHEHTHO, M B cpefaHeM Ha 1/3 ero
CTOMMOCTH COCTaBJISIIOT COMYTCTBYIOIIME 3JIEMEHTHI. Tak, y)e B HAcTosIlee BpeMs MPaKTHUECKU
Bce cepedpo, BUCMYT, IIaTHHY, 6onee 20 % 3050Ta 1 0ko0i0 30 % cephl MOIY4aroT «IIOMYTHO» IIPU
nepepaboTke KOMIUIEKCHBIX pya. [loBblIeHHE KOMIUIEKCHOCTH HCIHOJB30BaHUS PECypCOB,
HanpuMep, B JIECONPOMBIIIJIEHHOM IIPOU3BOJICTBE, UMEET HE TOJIBKO 3KOJOTMYECKOE, HO U BAXKHOE
HSKOHOMHYECKOE 3HaUYCHUE.
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TperpuM nOpPUHLKIIOM CO3JaHUS MaJOOTXOJHOTO IPOMU3BOJACTBA SBJISAETCS IMPUHIUI
UUKIMYHOCTH MAaTepPHAIbHBIX MOTOKOB (PELUKIMHT) , TJ€ BaXHYIO pPOJb WUIPAIOT 3aMKHYThIE
BOJI0000OPOTHBIE LIUKJIIBI, PELIUPKYIIALNS Fa30BbIX MOTOKOB, YTUIN3ALUsA TBEPBIX 0TX0/10B. Bo Bcem
MHUpE 5TO HampaBjeHHEe NpuoOpeTaeT BecbMa BaXKHOE 3HAYEHHE. YiKe ceiddyac TEeXHUYECKH
BO3MOYKHO HCITOJIb30BaTh 2/3 00pa3yloUIMXCs OTXOJO0B, NPUYEM KalUTAIbHBIE BIIOKEHUS MpPU
nepepaboTke BTOPUYHOTO ChIPbs IPUMEPHO B 4 pa3a MEHbIIE, YeM IIEPBUYHOTO.

[IpaBoBbIE OCHOBBI OOpalieHus ¢ oTxonamu omnpezaenser Oenepanbublil 3akoH «O0 0TX0AaX
MPOM3BOICTBA U OTpeOaeHU» (1998), KOTOPHIN MpecIenyeT ABE IEIH:

— IPEeNOTBpPALEHUE BPEAHOIO BO3AECHUCTBHUA OTXOJOB Ha 370pPOBbE YEJIOBEKA MU
OKPY>KaIOIIYI0 IPUPOJIHYIO Cpeay;

— BOBJICUEHHE OTXOJOB B XO3SMCTBEHHBIH O00OPOT B KayeCTBE JOINOJHUTEIBHBIX
HUCTOYHUKOB CBHIPBS.

3aKkoH (OpMYIHPYET OCHOBHBIE TOHATHSI.

OTxoapl MPOU3BOACTBA U MOTPEOIECHUS — OCTATKHU CHIPbs, MaTEpUaJIOB, MONyPabpUKaTOB,
W3JIEIUH UM POIYKTOB, 00pa30BaBLIMECS B MPOLIECCE IIPOU3BOJCTBA UM MOTPEOICHMS, a TaKXKe
TOBapbI, YTPATUBIINE CBOM MOTPEOUTENHLCKUE CBOMCTBA (3aKOH HE PACIPOCTpaHSIETCS Ha OTXOMAbI B
BHUJIe BEIOPOCOB B aTMOC(epy, COPOCOB B BOJHBIE OOBEKTHI, PAJJHOAKTUBHBIC OTXO/bI).

OmnacHble OTXO0JbI — OTXObI, COAepKAIllMe BpeIHbIe BEllecTBa U 00IaJaroie ONacHbIMU

CBOMCTBaMH (TOKCHYHOCTBIO, B3PBIBO-I105Kap0O0Nac-HOCTHIO, BBICOKOH pEaKLIMOHHON
CIIOCOOHOCTBIO) HJIH COJIEprKaIie BO30yauTeNe HHPEKIIMOHHBIX 00Ie3HEH.
OOpamieHue ¢ OTXOAaMHU — JEATENBbHOCTh, B MPOIECCE KOTOPOH OTXOIbl 00pa3yroTcs,

cOOMpPAIOTCsl, UCHOJB3YIOTCS, 00E3BPEKUBAIOTCS, TPAHCIOPTUPYIOTCS, pa3MELIAlOTCS (XpaHATCs
WM 3aXOPAHUBAIOTCS).

OObeKkT pa3MmelleHuss OTXOJOB —  CIEHUaIbHO O0OpPYJOBaHHOE  COOPYKEHUE,
IIpeIHa3HAYEHHOE [UIsl BPEMEHHOIO0 WM IOCTOSIHHOTO pa3MEIIeHUs OTXO0A0B (TOJIMIOH,
[JIaMOXpaHWIKIIE, OTBAJI TOPHBIX MOPOJ U IP.).

JlumMuT Ha pa3sMelieHHME OTXOA0B — IIPENEIbHO JAONYCTHMOE KOJMYECTBO OTXOOB
KOHKPETHOTO0  BHJa, KOTOpPOE paspeliaeTcss pa3MellaTh OMNpeIesIeHHbIM crmocoOoM  Ha
YCTAHOBJICHHBIH CPOK C yU4E€TOM IKOJIOTMUECKOM 00CTaHOBKM Ha JaHHOW Tepputopuu (aHaior I1/1B
u [1J1C).

HopmatuB 00pa3oBaHHs OTXOJI0OB — YCTaHOBJIEHHOE KOJIMYECTBO OTXOJOB KOHKPETHOI'O
BUJA TIPU MPOU3BOACTBE €IMHUIBI MPOAYKUUU (PACCUUTHIBAECTCA C YYETOM THUIIA TEXHOJOTHH H
K03 (HHUIIMEHTA HCTIOTH30BAHMS MATEPHAIIOB).

[TaciopT omacHbIX OTXOAOB — JIOKYMEHT, YJIOCTOBEPSIOIINNA MPUHAIIEKHOCTh OTXOA0B K
0TX0J1aM COOTBETCTBYIOILIEIO BU/IA U KJIacca OMAaCHOCTH, COJIEprKalUil cBeleHUs1 00 UX COCTaBeE.

OcHoBHas HoOMeHKJIatypa TOKCUYHBIX [10 B coorBercTBumM co CHull 2.01.28—85 nmomkna
nojaBeprarbcs 00pabOTKE Ha CIELUaIbHOM pPETMOHAIBHOM mnoiuroHe. llomuron sBisercs
MPUPOJIOOXPAHHBIM 00BEKTOM, BKIIIOUAOLIUM:

— 3aBOJI 10 00E3BPEKNBAHNIO U YTUIN3ALUU TOKCUUHBIX [10;

— rapax CHerualn3upoBaHHOTO aBTOTPAHCIIOPTA;

— Y4aCTOK 3aXOpOHEHUSI HEYTUIIM3UPYEMBIX TOKCUYHBIX OTXO/10B;

— COOpY)KEHHUSI OUMCTKHM IMOBEPXHOCTHBIX BOJ, XO3SHCTBEHHO-OBITOBOW KaHAIM3alUU U
JpeHaxa.

Ha nmnomurone ocymectBiusitor cOop TokcuuHbix [IO  Ha mpeanpusTusx, MX
TPaHCIIOPTUPOBKY, IIPUEM, YUET, 00€3BpEKUBAHHUE U 3aXOPOHEHHUE.

Haubonee pacnpocTpaHeHHBIMU METOAAMU 00€3BpEKUBAHUS TOKCHYHBIX MPOMBIIUICHHBIX
OTXOJI0B B HAacCTOSLIEE BpEMS SBISIOTCA:

— U1 OTXOJI0B OPTaHUYECKOI'O MPOUCXOKICHUS — CKUTAHUE IIPU BBICOKUX TEMIIEpaTypax
—900 1100°C (mpm Hammuuu rajoreHconaepkaummx coenuHeHuit 1o 1200 1400°C). Ilpu stom
MeTojie OoJbIasi YacTh BCEX TOKCHYHBIX OTXOIOB 00€3BpEXKHUBAETCS, a 00bEM HECrOpEeBILUX OC-
TaTKOB MOKET ObITh ToBeaeH A0 10 % nepBoHauanbHOTO 00BEMA;
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— JUIsl HEOPraHMYECKUX BELeCTB — (PU3UKO-XUMHUECKast 00pabOTKa B HECKOJIBKO CTaIHM,
KOTOpasi IPUBOJUT K 00pa30BaHUIO O0€3BpEIHBIX, HEPACTBOPUMBIX B BOJE COCIUHEHUM.

Meronut MeTtoon Metogg: MeTtonnl Metomn
H3IMEeNBYEHHA CODPTHPOBKH | arperMposanHd | oboraweHns BHOENeHHA
JpobneHue I'poxotesdde Mpanyanpoeadie TpasdTauMoHHas BeiileTaudeanpe
cerapaums
IMosmon INunpaennueckan TabneTHpOBRAHRE Mennas PacTEOpEHM:
KnaccHpHRauaa BprEkeTHpOBAHHE Cenapaiiia
Boanymnas  Beicokotemieparypsas MarnvTHan KpHcrannssaums

xnaccHipEKal g arnoMepalis cenapaliis

BnexkTpHyecKan
CETApALIHA
Haubonee pacnpocTpaHeHHbIE METO/IbI TIOATOTOBKH TBEPABIX OTXOOB K IepepadoTKe

B rocynapcTBax ¢ jKe€CTKMM 3aKOHOJATEILCTBOM IO 0XpaHe okpyxaroieit cpensl ThO nmubo
cxuraror, auoo nepepabdarsiBator. K 2010 r. crpansl EDC npeanonarator 3amperuts 100 %-e
3axopoHeHue TBO Ha nomuronax. Camas cepbe3Has HpoOjeMa — 3TO 3arps3HEHHE I'PYHTOBBIX
BOJI. Boza ¢ pacTBOpeHHBIMHU B HEW 3arpsi3HUTEISIMUA HA3bIBACTCA (PHIBTPATOM, B KOTOPOM, HapSIy
C OCTAaTKaMM pAa3/araroleiicsi OpraHMKH, KpacuTelled W JAPYTMMH XUMHUKAaTaMH, MPHUCYTCTBYET
JKeJe30, pPTyTb, CBHUHEL, LMHK M Jpyrue MeTallIbl M3 P)KaBEIOIIHUX KOHCEPBHBIX OaHOK,
pa3psUKEHHBIX 0aTapeek U APYrux 3JIeKTPOIpuOOpoB.

Bropas npobGnema — oOpa3oBaHue MeTaHa. Y 3aXOpPOHEHHOI'O Mycopa HET JocTymna K
kucinopoay. IlosTomy ero pasnoxkeHue MIET aHa’dpoOHO, ¢ oOpa3oBaHueM Owuorasza, Ha 2/3
COCTOSIIIIETO U3 JIETKOBOCILIaMeHstolerocss Merana. OOpa3ysch B TOJIIIE 3aXOPOHEHUS OTXO/10B, OH
MOKET PAclIpOCTPaHATbCS B 3€MJIE TOPU30HTAIBHO, NPOHMKAs P MOJABAIbl 3/JaHUN, TOHHEIH
KOMMYHUKAI[U{, HAaKallJIMBaTbCs TaM M B3pbIBaTbCA. MeTaH, pacnpOCTPaHSAIOIIMICSA BBEpX,
OTpaBJIsieT KOPHU, TYOUT PaCTUTENBHOCTh B MECTAX 3aXOPOHEHHS OTXOJIOB.

Ha puc. npencrasiieHa cxemMa COBPEMEHHOI'O 3aXOPOHEHHs OTXOAOB C CUCTEMOH 3allUThI
OKpYXKarollenl cpepl. MOTMIBHUK PaclojOKEeH Ha BO3BBIIIEHHOCTH, 3HAYUTEIBHO BBIIIE YPOBHS
TPYHTOBBIX BOJ. JIHO €ro M30JIMPOBAHO YIUIOTHEHHBIM CJIOEM IVIMHBI, HA KOTOPOM HaXOJIUTCA CIION
mebHs [uid oTBoja ¢uibTpara M MeTaHa. OOUH CJIOH Mycopa YKJIaiblBaeTcs Ha JpYyroii,
YIUIOTHSETCS, 3aChIIAECTCS TPYHTOM TaK, 4TO

Brrpyara Yonotusene  SaumiiKa CucTema s8uuts
MYCOE IPYATlR0 B
1A SOESIX CRATKIX
- i

L TR IOa T
chol Boflsoxa

T

\Cﬂmﬂ 1ebnA
ToRmEE 15-20 oa

HenpoeHuaeyas
ILTTHAS TIHEL
TomiHHol 20-30 o

= | pyHTOBRE BOTH =

60



Puc. Opranusanus padot Ha coBpeMeHHOM noaurone ThO
I'maBHBIN HEAOCTATOK MYCOPOCIKUTATENbHBIX 3aBOJJOB — TPYAHOCTb OYMCTKH OT NpUMeceil
OTXOIAIUX B arMocepy ra3oB, OCOOEHHO OT JAMOKCHHOB. JlJii CHMXKEHHMS HKOJOTHYECKOU
ONAaCHOCTH TNPHUXOAUTCS MPeNlyCMaTPUBAaTh BTOPYIO U TPEThIO CTYNEHHM Ta300YUCTKH, UYTO e€Ile
Oosbllle yBEIMUMBAET KalMUTalbHble 3aTparhl. Crexyer OTMETHTb, 4YTO Ha BCEX 3aBOJax
MIPOU3BOUTCS U3BJICYEHUE B KAUECTBE BTOPUYHOT'O ChIPhSl YEPHOTO METAJII0I0MA.

1.7 Jlexknus Ne 11 (2 gaca).
Tema: «HenoBeyecknii pakTop B o0ecnedyeHNH 0€30IACHOCTH B CHCTEME YeJI0BEK-MAILLIHHA
1.7.1 Bonpocsl JieKIuM:

1. XapakTepucTuKa CUCTEMBI «UEIOBEK- MalllHA — CpEAay.

2. MeaunuHCKOoe OCBUIETENIbCTBOBAHNUE.

3. IlpodeccronanbHasi MOATOTOBKA, WHCTPYKTaXX M OOyYeHHE OINEPaTOPOB TEXHUUYECKHUX
CHCTEeM IpaBuiaM 0€30MaCHOCTH.

1.7.2 KpaTkoe coaep:kaHue BONPOCOB:

1. XapakTepucTHKA CHCTEMbI «YeJI0OBEK- MAIIIMHA — CPeiay.

Kak mb1 yxe rosopunu BXK/] - Hayka 0 3aKOHOMEpHOCTSIX (OPMHUPOBAHUS OMACHOCTEH M
Mepax Mo IPeaynpeKICHUI0 UX BO3AEHCTBUS Ha yesoBeka. OTcrofa ciaenyer uto uenb Hayku BXX]]
- MakCHMajbHas aJanTalys 4YejoBeKa B IPraTHUYEeCKMX CHUCTEMax IpPHU MOJIHOM COXPAaHEHUH €ro
3JI0pOBbS U MOJACPKAHUSI BHICOKOM paboTOCIIOCOOHOCTH.

Opraruyeckue CUCTEMbI - CHCTEMBI, B KOTOPBIX OJHHUM M3 JJIEMEHTOB SIBIISETCS YEJIOBEK.
«YEJIOBEK-MAaINHAa», «4EJI0BEK- MallIMHa — CPela», U T.I1.

[Tox cucTeMoii MOHMMAIOT COBOKYITHOCTh 3JIEMEHTOB, (DYHKIIMHA KOTOPBIX B3aUMOCBSI3aHbI U
CKOOPAMHUPOBAHBI ISl AOCTMDXKEHUS OOIIeH Leau. DJIeMEHTaMU CHCTEMBI SIBIISIFOTCS HE TOJIBKO
MaTepuaabHble OOBEKTHI, HO OTHOLICHUS U CBSI3H.

OYHKIIMOHUPOBAHNWE TEXHOJOTHYECKHX CHUCTEM IIpe/CTaBiIseT coOOi BBHIMOIHEHHE pAna
onepauuid JJisi IPEBPALLECHHS ChIPhs B TOTOBYIO MPOAYKIMIO. YUETOBEK — CaMblil aKTUBHBIN AJIEMEHT
cucteM. OT 3 ¢eKTUBHOCTH €ro paboThl 3aBHCAT KOJMYECTBO M KAaueCTBO MPOM3BOACTBEHHOIO
IIPOJYKTa, a Takke OezomacHocTh Tpyaa. Ilpu oTkase xoTs Obl OJHON B3aMMOCBSI3M WJIM OJIHOTO
B3aMMOJICHCTBUS MEXIY OJJIeMEHTaMU (QOPMUPYIOTCS OINAcHble CUTYyalluHd, NPUBOIAIINE K
HECYACTHBIM CIIy4asiM.

BeposiTHOCTh HacTymieHus uim HeHactymuienus HC:

H=2",
rae  v=n(n-1) — MakcUMaIbHOE YUCIIO CBSI3EH MPH N uncie GpakTopos.

ITpu n=2 H =4, a npu n=3, H=64, T.e. HeonpeaeIeHHOCTb CHCTEMbI BO3paCTaET.

K HambGonee yacTo BcTpeuaeMbIM Ha MPOU3BOJCTBE CUCTEMaM OTHOCSTCS:

1. sprarnyeckue (4eIOBEK-MalllMHA)- O€30MacHOCTh PadOThl ONpeAeseTcs NCHCTBUSAMU
YEJI0BEKAa U Ha/I)KHOCTHIO MAIlIUHBI.

2. OMOTEeXHUYECKUE (YETOBEK- MalTMHA — KUBOTHOE) - 0€30MacHOCTh pabOThI ONPEICIISIeTCS
JNEHUCTBUSIMH YEJIOBEKA, TIOBECHUEM KUBOTHOTO U HaI€)KHOCTHIO MAIlIMHBI.

3. TEeXHUYECKHE BEpOSITHOCTHBIC (YETOBEK- MAallWHA - MPOU3BOJCTBEHHAs cpena) —
0e30MacHOCTh pabOoThHI ONpeAensieTcs ACHCTBUSIMH YeI0oBeKa, HaIeKHOCThIO MAIllUH U YCJIOBUSMU
Tpyna. B 3Tux cucremax udenoBek — HauOoJsiee NEPEMEHUYMBBIM 3JEMEHT T.K. Ha €ro IOBEJCHHUE
JeHCTBYET OKOJI0 MUJUIMOHA MHIUBUYaJIbHBIX (aKTOPOB.

C Touku 3peHHs 0e30IaCHOCTH TpyJa OJHO M3 CBOMCTB CHCTEMBI TPaBMOOIACHOCTb —
Halu4yue 0o0bEeKTa TPAaBMUPOBAHUSA B 30HE PACCEUBAHUS YHEPTUU OMACHOTO MPOU3BOJCTBEHHOTO
¢axTopa.

CTpyKTypHasi CXeMa CUCTEMBI «UEJIOBEK — MAIlIMHA»
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B pesynpraTe B3aMMOIEWCTBUS HMCTOYHHUKA TPAaBMHUPOBAHMS M TPABMHUPYEMOI0 OOBEKTa
dbopmupyercss 100 OTKa3 B CHUCTEME HCTOYHHMKA OMACHOCTH (II0JIOMKA) JIMOO TpaBMUPOBAHUE
YeJIoBeKa.

CymecTBytomiye crnocoObl 3alUThl OT OMACHOCTEH MOXKHO Pa3AeIuTh Ha BHUJA: aKTUBHBIN
(ycTpaHeHue camMoil OMAacHOCTHM) W TAacCUBHBIM (mpemorBpaimieHue  BoszaeiictBus OIlD nHa
YEJIOBEKA).

AxTuBHBIN O00Jee 3 (PEeKTHUBEH, HO YaCTO TPYACH B pEaTH3AIIHH.

Peuenrops! (oprans Cpexnctaa
d
YyBCTB - 0TOOpakeHUs
nH(pOpMAITAN
l A
» IIHC Yenosek Maruna Brrancourensabie *
CTpo¥icTBa
yc1p S
A
\ 4
Opranst Oprans! ynpasieHus
»
< /BWKeHHS U peun i

Cy1iecTByeT psii XapaKTEPHBIX JIMYHOCTHBIX CBOMCTB, CIOCOOHBIX BIUATH HA BEPOSITHOCTD
HECYacTHOro ciydas. Poib JIMYHOCTHBIX (DakTOpOB B oOecredeHHH O€30MaCHOCTH HArJIAIHO
JEMOHCTPUPYET MOJIeTb, KOTOpasi OTOOpa)KaeT MOCIENI0BATEIbHOCTh CTAJANN Pa3BUTHUS OMACHOMN
CUTYallH, MPUBOASAIINX MO0 K peanu3aluy MOTeHIIHATbHON OMaCHOCTH, JINOO K MOJI0KHUTEIbHOMY
pe3yibTaTy.

OnacHas CUTyalusa

\ 4

1 cragust Bocnpusitue

\ 4

A

2 cragusg Oco3HaHue

\ 4

3 cragus
[punsaTHE penicHus

A 4

4 cragus JleiicTBus

,, AN

ABapwusi, HECUaCTHBIN CITydai Bbiarononyunslit ucxon

1 cragusa - BOCIIPpHUATHC OIIACHOCTHU — BaKHEHIIIee 3HAUCHUE HMEIOT CCHCOPHLBIC U
PIH(bOpMaHI/IOHHBIC BO3MOXHOCTH YCJIIOBCKA, YPOBCHDb PA3BUTHUSA BHUMAHUA,
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2 cragus — OCO3HaHME omnacHOCTH. Ee oco3HaHMI0 momoraer BOOOpakeHHe, NaMsTh,
IIPELIECTBYIOLIUI OIBIT, ypOBEHb OOLINX 3HAHUN U UHTYHILIMS;

3 cragus - npuHATHE pemieHuss. CBOEBPEMEHHOCTh U MPAaBUIBHOCTH NMPUHATHUS PEILEHUS,
MIO3BOJISIIOIIET0 M30eXaTb ONAcCHOCTH, 3aBUCUT OT MHTEJUIEKTYAJIbHBIX CIIOCOOHOCTEH, YPOBHS
TEOPETUYECKHUX U NMPO(HEeCCUOHABHBIX 3HAHUHN, UHTYUIUS;

4 cragus — neilcTBusA. BpImonHeHWe NPUHATOrO  peLICHHs 3aBUCUT OT (U3UYECKUX
BO3MOYKHOCTEH, aHTPONOMETPUYECKMX M OHOMEXaHMYECKHX JaHHBIX YEJIOBEKa, €ro JIOBKOCTH,
YPOBHSI pa3BUTHs IPO(HECCHOHAIBHBIX HABBIKOB U YMEHUIA.

Heynaua Ha mo0oii u3 ctaauii B cOYeTaHuu ¢ GaKTOPOM CIYyHaHHOCTH MOXKET CO3IaTh JJIs
paboTaromiero aBapuiiHyr0 CUTYaIHIo.

Jlns obecriedeHus: 0e30MaCHOCTH PAaOOTAIOIIETO €ro ICHUXOJIOTHYecKHe, (U3NYecKue |
MHTEJUIEKTYaJIbHbIE BO3MOXHOCTH JOJKHBI COOTBETCTBOBATh YCJIOBHAM TPyJa M BBIIOJIHAEMOM
paboTte. A NCHXOJOTHMYECKUE BO3MOXHOCTH - 3TO €CTh BO3MOKHOCTH HEPBHOW CHUCTEMBI, KOTOpast
ABJIAETCSL ECTECTBEHHOM CHCTEMOM 3alIMTHI OT OIIACHOCTEN y YeIOBEKa.

OnHo m3 ocHoBHBIX cBoiictB HC — mepenaua Bo30YXIEHHH € MOMOILBIO pedIeKCOoB:
0e3yCIIOBHBIX M yCIOBHBIX. C MOMOIIBIO 0€3YCIOBHBIX Pe(IeKCOB YEIOBEK HEOCO3HAHHO OTBEYAET
Ha OIACHOCTH, yrpoxkarouue ero opraiu3my. C mOMOUIbIO YCIOBHBIX OCO3HAaHHO U aJ€KBAaTHO
pearupyer Ha OIaCHOCTH.

Hpyroe corictBo HC — TopMOkeHHE - OCTaHOBKA IBUTaTEJIBHOTO aKTa HEPBHBIM LIECHTPOM.

Boobme B opranusMe uenoBeka (DYHKIHMOHUPYIOT HECKOJBKO  CHCTEM OOecHeueHHs
0€30IIaCHOCTH: HMMYHHasi CHCTE€Ma, TEPMOPETYIslHUs, CJIe30TeUeHHe, KOXHbIE IOKPOBBI,
CIIU3UCTBIE 000JI0YKH U T.[.

Taxxe cBoeoOpa3Has 3alllUTHAs CUCTEMA 3TO aHAJIU3AaTOPbl. Bece OHM HaXoAATCS B CIIOKHOM
B3aUMOJICVCTBUH JIPYT C IPYTOM.

B peasbHBIX YCIOBHMSAX Ha 4eJIOBEKA JEHCTBYET OJHOBPEMEHHO HECKOJBKO PA3ApPAKUTEIEH,
BIMSIIOIIMX HA BCIO CHCTEMY aHaJIM3aTOpOB. M3BecTHO, 4TO MpH BHOpAaLMU WM CUIBHOM IIyMe
CHWJXKaeTcs  YyBCTBUTEIbHOCTh 3peHus. IlosTomy mpu obOecneueHHMM ONTHMAJIbHBIX YCIOBHH
KHU3HEICATECIIBHOCTH YEJIOBEKA CIIENYEeT YYUTHIBATh HE TOJIBKO XapPAKTECPUCTUKU aHAJIU3aTOPOB, HO
1 BECh KOMIUIEKC JEHCTBYIOIINX HA HUX Pa3IpaKUTEIICH.

2. MegunuHCKHE OCBHAETEIbLCTBOBAHHUS NEPCOHAJIA

JInna, oOcmyKuBarolUe 3JIEKTPOYCTAHOBKH, HE JOJDKHBI MMETh YBEUMH WiIN OOJe3HEH,
MEIIAIONIMX MPOU3BOJICTBEHHON paboTe M yCHIMBAIOIIMX OINACHOCTh BO3AEHCTBUS TOKa Ha
OpPraHH3M.

[Tepconai, Hecylnii 1€KypPCTBO B 2JIEKTPOYCTAHOBKAX, IPUHUMAIOIINNA HETIOCPEICTBEHHOE
ydacTue B OICPAaTUBHBIX IMEPEKIIOUEHHSAX, a TAKXKE BBINOJIHAIOMUN PEMOHTHBIE, MOHTaXHBbIE,
HaJIaJI0uHble U Apyrue paboThl B AEHCTBYIONIUX JIEKTPOYCTAaHOBKAX, TOABEPracTCsl MEAULIMHCKOMY
OCBMJIETENILCTBOBAHUIO NpU IpUeMe Ha padoTy, a 3areM nepuoaudecku 1 pa3 B 2 ropa; jauua,
paboTatoniye ¢ pTYTHBIMU BBIIPSMUTEISIMM U IPeoOpa3oBaTENsIMM, BBINOJIHSIOUIME pabOThl Ha
BBICOTE WM CBSI3aHHBIE C IOABEMOM Ha BBICOTY (BEpxoias3bl), a TaKkKe OOCIIyKUBaIOIINE
MIOABEMHBIE COOPYXKECHHS, MPOXOAAT MEIMLHMHCKHE OCBUAETEIbCTBOBAHMS €XeroaHo. IlepedeHs
Oone3Hell W paccTpOMCTB, MPENATCTBYIOLUIMX JOMYyCKy K paboTtaM 1O 00CITyXXMBAaHUIO
3JIEKTPOYCTAHOBOK, yTBepxkAeH Munzapasom CCCP.

3. IlpodeccmonanbHasi NOATOTOBKA, HWHCTPYKTa}k M o0y4YeHHe ONepaTopoB
TeXHHYECKHX CHCTeM NMpaBHIaM 0e30IacHOCTH

Bce BHOBB npuHATHIE Ha pabOTy JuIAa O IOJIYYEHMs pa3pellieHUs Ha IOCEUICHHE MU
JAHHOTO MPEANPHUATHS TOJKHBI IPOUTH BBOAHBIN MHCTPYKTAXK, @ 3aTEM JI0 MOJIYYECHHS Pa3peIICHUs
Ha MoCeleHHe pPabodyero MecTa - epBUYHBIA HHCTPYKTaX.

JIuna w3 4ucnaa ACKYpPHOTO M ONEPAaTHMBHO-PEMOHTHOIO IIEPCOHANA JO HA3HAYCHMs Ha
CaMOCTOSITENIbHYIO paboTy o00s3aHbl, KpOME TOrO, MPOWTH HEOOXOAMMYIO TEOPETHUECKYIO
MIOArOTOBKY (KYypCOBOE MJIM MHJIMBHyadbHOE 00ydeHue); 00ydeHre Ha paboueM MecTe; MPOBEPKY
3HaHuii [ITH u I1TD, npon3BOACTBEHHBIX M JOJDKHOCTHBIX MHCTPYKLUUH B 00beMe, 00513aT€IbHOM
JUIsL TaHHOW JOJDKHOCTH; JYOJIMpOBAaHUE, T. €. UCIOJHEHUE OO0s3aHHOCTEH AECKYPHOTO MO MECTY
pabotbl. OcTalbHOW BHOBb NPUHATHIA MPOM3BOJCTBEHHBIH IMEPCOHAJ, BKJIIOYash PEMOHTHBIH, a
TaKXe PYKOBOSIINE U MH)XXEHEPHO-TEXHHYECKHE PAOOTHUKM JIOMYCKAIOTCS K CaMOCTOATENbHOM
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pabore mocne mepBuuHOM TpoBepku 3HaHWU IITh, IITD u NpoM3BOACTBEHHBIX MOJDKHOCTHBIX
UHCTPYKLUH.

B mnponecce paboTel nnsi oBiajeHHs HamOoJiee COBEPIICHHBIMH METOAaMHU 0e30macHoM,
0e3aBapUiHON M SKOHOMHMYHOM pabOThl, BHEAPEHUS MEPEIOBBIX U BBICOKONPOU3BOAUTEIBHBIX ME-
TOJOB TpPYAa, OBIAJIEHUS BTOPHIMH NPOQPECCUSIMH, MOBBIILICHUS YPOBHS MNPOoecCHOHATBHBIX
3HaHUW BECh MPOU3BOJCTBEHHBIM MEpcoHAN B 005S3aTENbHOM MOPSAKE JOJKEH MPOXOIUTh
CHUCTEMaTHYEeCKO€e MMPOU3BOJICTBEHHOE 00YUCHHE.

VYcraHoBieHBl  crnenyromue  oOs3arenbHble  (GOPMBI  IPOU3BOJCTBEHHO-TEXHUYECKOTO
00y4YeHUs U TIOBBIIIICHUS KBATA(DUKAIIH:

JUISL I€KYpHOTO M OINEPAaTUBHO-PEMOHTHOIO IEPCOHANA - MEPUOANYECKUN HMHCTPYKTaX,
KypcoBo€ 00y4YeHHE, TPOTUBOABAPUIHBIE TPEHUPOBKH, IPOTUBOIIOKAPHBIE TPEHUPOBKH;

JUISl PEMOHTHOTO IIPOM3BOJICTBEHHOTO MEPCOHANA - MEPUOJNUYECKUN UHCTPYKTAXK, KypCOBOE
oOyueHue, TexHUUecKas yue0a Ha 00bEKTe, TPOTUBOMOXKAPHbIE TPEHUPOBKH;

Uit pabouux pazIUYHbIX Tpodeccuii, He YJYacTBYIOIIUX B OOCITYXMBAaHUU U PEMOHTE
TEXHOJIOTUYECKOT0 00OpynoBaHUsl (TPY3YUKU, TUIOTHUKH, CTOJSAPBI, PAaOOTHUKH MEXaHUYECKUX
MacCTEPCKUX U T. I.), - [IEPUOINYECKUN UHCTPYKTAXK, TEXHUUYECKas yueOa Ha OOBEKTE.

JI1st “THXXEHEPHO-TEXHUYECKUX PaOOTHUKOB (B TOM YHUCJIIE I€KYPHBIX) TOJKHBI TPOBOIUTHCS
TEMAaTUYECKUE KYpPChbl, CEMUHApHI, JEKIHU M JOKJIAIbl MO OTACIbHBIM BOIPOCAM TEXHUKU U
SKOHOMUKH MPOU3BOJICTBA.

BBoaHBIH MHCTPYKTaX MPOBOAUT UHKEHEP-UHCIEKTOP MO TEXHUKE O€30MacHOCTH JaHHOTO
npennpusaTus. Lleab 3TOro MHCTpyKTaXka 3akiio4yaeTcs B TOM, 4YTOOBI JAaTh JIHIYy, BHOBb
MOCTYNHUBIIEMY Ha palboTy, oOmue TMpeACTaBlIeHUs O NpaBUIaX TEXHUKH O€30MacHOCTH,
IIPOM3BOJICTBEHHOW CaHUTapuu M TMoxapHOil Oe3zomacHocTu. [Ipum 3TOM paszbACHAIOTCS INpaBUIIa
BHYTPEHHEIO TPYJIOBOTO pACIOPSAIKA; TpaBUJia TMOBEACHUS HA TEPPUTOPUM MPEAIPUSITHS, B
MIPOU3BOJICTBEHHBIX U OBITOBBIX MOMEIIEHUSX; OCHOBHBIE BHJBI OMMACHOCTU MPHU HAXOXKICHUU Ha
TEPPUTOPUU M B LI€Xax MNPEANPUATHSA; 3HAYEHUS MpEeAyNpEeAUTENbHBIX HAAMNMCEH, IJIaKaToB,
3BYKOBOM M CBETOBOM CHUTHAIM3AIMM, a TaKXKE yKa3bIBAIOTCA HOMepa Tene(oHOB, MO KOTOPBIM
He00X0IMMO 3BOHUTH B AKCTPEHHBIX cllydasx (Iokap, HECUaCTHBIN cllydaid, aBapuilHOE COCTOSIHHE
000pYIOBaHUSA U T. 11.).

IlepBUuHBII HMHCTPYKTaXX MPOBOAMT HAYAJIBHHUK II€Xa, palloHAa, Yy4YacTKa WIM €ro
3aMECTUTENNb, a B OTACIBHBIX CIy4yasX IO NHCbMEHHOMY pAaclIOpsUKEHUIO HaudalbHUKA Liexa -
MHXEHEPHO-TEXHUUECKUH paboTHUK Lexa. Llenp MHCTpyKkTaka - O3HAKOMJIEHME JIMIA, BHOBb
MOCTYNHBIIETO Ha paboTy, co crenuduKol MPOU3BOACTBA 1I€Xa UM y4acTKa, B KOTOPOM OH OyzeT
paboTtaTh, MNpaBUIaMH TEXHUKH O€30MaCHOCTH, MPOU3BOJICTBEHHOW CaHUTAPUM M TOXKAPHOM
0€30MacHOCTH MPUMEHUTENBHO K YCIOBUAM Iiexa. MHCTpyKTaxk odopmMiisieTcs 3aliChio B KypHale
MHCTpYKTaXa 11€Xa, palloHa, y4acTKa, MOACTaHI[UU C MOANMUCIMHU UHCTPYKTUPYIOLIErO JULA U JULA,
MIPUHATOTO Ha padoTy.

[lepuoanueckuit  (IIaHOBBIM) HMHCTPYKTAX 3aKjIlo4yaeTcss B OOy4eHUMHM pabOTHUKA
IIpaBWIbHBIM U 0€30IaCHBIM METOJAaM TPYyZa, YXOIy 3a 000pYyAOBAaHHUEM, NPUMEHEHHIO MPaBUI U
MHCTPYKUUN HEMOCPENCTBEHHO B paboueil obctaHoBke. [lepmoandeckuii MHCTPYKTaX MPOBOASAT
PYKOBOJHUTENH 1IEX0B, PailOHOB, MOACTAHLIUMN, Ta0OpaTOPUIl, CMEH, YUaCTKOB, MacTepa U JACKypHbIe
UHXKeHepbl. VHCTpyKTaXX NpOBOAMTCA HE pexe 1 paza B Mecsl C ACKYPHbIM, ONEpPaTUBHO-
PEMOHTHBIM MEPCOHANIOM M He pexe 1 pa3a B 3 Mec ¢ mepcoHasioM (pabourMU) BCIIOMOTATEIbHBIX
LIEXOB.

O npoBeaeHUH MJIAHOBOI'O MHCTPYKTaXKa JE€JIaeTCs 3allUCh B CIELMAILHOM JKypHAJIE.

Teopernueckas MOATOTOBKAa IMEPCOHANA OCYIIECTBISAETCS HA IIOCTOSHHO JEHCTBYIOLIUX
Kypcax, B y4eOHBIX KOMOMHATAaX WJIU C TOMOINBIO Ipyrux (Gopm 0OydeHHs, MPUMEHSEMBbIX Ha
npennpusaTHsax. B mpouecce yueObl mepcoHan OOJKEH MOJYyYUTh HEOOXOAMMBIE 3HAHUS Ui
KBIM(UIMPOBAHHOTO BBHIMOJIHEHUS] TOPYYEHHOH paboOThl; M3yYUTh TEOPETUUYECKHE OCHOBBI U
nporecchl paboTel obopymoBanus, a takxke I[ITD, IITH, mpousBomCTBEHHBICE W JTOKHOCTHBIE
MHCTPYKLUHU U MpaBuja MoxapHoil 0e300acHOCTH.

OOyuenune Ha paboueM MecTe paOOTHUK IPOXOAMT MOJ PYKOBOACTBOM OIIBITHOTO JIMIIA,
KOTOpOE HECET OTBETCTBEHHOCTh 3a O€30MAaCHOCTb O00Y4aeMOro M KadeCcTBO €ro OOy4eHMs.
OpHOBpeMEHHO 00y4aeMblii 00s3aH M3y4UTh IpaBMJa TEXHHUKH O€30IIaCHOCTH B 00beMe,
COOTBETCTBYIOIIEM BBIMIOJIHAEMON UM paboTe, MpaBuiia OKa3aHUs NePBON MEIUIIMHCKOM MOMOIIHN U
T. IL.
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JybnupoBaHue, T.e. UCIIOIHEHUE 0053aHHOCTEH J€KypHOI0 IPOU3BOAUTCS 11OCIIE IPOBEPKU
3Hanuii IITO, IITH u npou3BOACTBEHHBIX MHCTPYKIMI MOJ PYKOBOJCTBOM OIBITHOIO OCHOBHOTO
NEKYPHOTO B TEYCHUE BPEMEHU, YCTAHOBIEHHOI'O PYKOBOACTBOM IIPEAIIPUATHUS.

1.8 Jlexknus Ne 12 (2 gaca).
Tema: «Ype3BblyaiiHble CHTyallUd MHPHOI0O BpPEMEHHM IMPHPOJIHOI0 ¥ TEXHOINEHHOIO
XapakTepa»
1.8.1 Bonpochl Jieknum:

1. OcHOBHBIE IOHATHS U ONIpEeAEIEHUS, TPUIUHBI BO3HUKHOBeHUS UC.
2. Knaccudukarnum upe3BbIluaiiHBIX CUTYAITUH.
3. @a3bl pa3BUTHS YPE3BBIYAITHBIX CUTYaLIU.

1.8.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. OcHOBHbBIE IOHATHUSA U ONIPeAe/ieHUs], MPUYUHbI BO3SHUKHOBeHus1 UC

Xo034iCTBEHHAss JAESITEIbHOCTh 4YEJIOBEKAa IMPUBOAMT K HAPYLIEHHIO SKOJOTHYECKOIO
paBHOBECHS], BOSHUKHOBEHUIO aHOMAJIbHBIX NPHUPOJHBIX M TEXHOICHHBIX CUTYyallMd: CTUXUIHBIX
OencTBuii, KaracTpod W aBapuil ¢ MHOTOYMCICHHBIMH 4YelIOBEUECKUMH kepTBamu. B Poccun
©XEJHEBHO OTMEYAIOT J[BE KPYIHbIE aBapuu Ha TpyOONpoBOAAX, OJJHA B HEJENI0 HA TPAHCIOPTE,
€KEMECAYHO B IPOMBIIIJIEHHOCTH.

YenoBeuecTBO €KEAHEBHO CTAJIKMBACTCS CO MHOKECTBOM CYPOBBIX IPUPOJIHBIX SIBICHHM.
Ha 3emie exxeroHo NpoucxoasiT AECATKH ThICSY rpo3, npubiausutensHo 10000 HaBoaHeHUH, Oosee
100000 3emiieTpsiceHUd, MHOTOYHMCICHHBIE TOXapbl M OIOJ3HU, H3BEPKEHHUS BYJIKAHOB U
TPONUYECKUE [IUKIIOHBI.

[To manueiM OOH, 3a mocnennue 20 neT Ha HaIIEH TUIAHETE B PE3YJIbTATE€ CTUXUHUHBIX
OencrBuii u karactpod morubno 6omee 3 miH. yenoBek. IIpexynpexnenue u nukBuganus YC —
OJlHAa U3 aKTyaJbHBIX IIPOOJIEM COBPEMEHHOCTH. Y Meble NEHCTBH 110 CIIACCHUIO JIFOEeH, OKa3aHUIO
UM HEOOXOJMMOH INOMOUIM, IMPOBEACHHUIO aBapHilHO-CIIACATEIbHBIX pabOT B oyarax MOpPaXKEHUM
MO3BOJISIIOT COKPATUTh YUCIO MOTMOIIMX, COXPaHWUTh 3J0POBbE MOCTPAJABIINX, YMEHBLIMTH
MaTepuaiabHble moTepu. loccranmaprom P.®. pa3paboTaH KOMIUIEKC B3aMMOCBSI3aHHBIX
CTaHJApTOB, YCTAHABIMBAIOIIUX TpPeOOBaHUS, HOPMBI M TpaBUia, CIHOCOOBI W  METOJBI,
HalpaBJIEHHblE Ha oOecrieueHue Oe30IIaCHOCTH HaceleHUs M OObEKTOB HAapOAHOIO XO3SHMCTBA H
okpyxatoieit npupoanoi cpeast B UC, - TOCT P 22.

B coorBerctBun ¢ I'OCT P 22.0.02.94 npuHATHI ClleqyOLINE ONPEAEICHUS.

UYpesBbruaiinasa curyauus (UYC) — coctosiHue, mpu KOTOPOM B pe3yibTaTe BOZHUKHOBEHUS
ucrouyHuka YC Ha 00beKTe, ONPEEIIEHHON TEPPUTOPUM WIIM aKBAaTOPUM HAPYIIAIOTCS HOPMAJIbHBIE
YCIIOBUSL U3HU U JESATEIBbHOCTH JIIOJCH, BOSHUKAET Yrpo3a UX >KM3HM M 3740pPOBbIO, HAHOCUTCS
yuep6 UMYILECTBY HaceJIeHMsl, HApOJIHOMY XO3sIMCTBY U OKpY’Karolleld IpupoaHoi cpere.

ITon nerounnkomM YC noHUMAIOT ONACHOE NMPUPOAHOE SABJIECHUE, ONMACHOE TEXHOI'CHHOE
IIPOMCIIECTBUE (aBApHIO) WM LIMPOKO PACHPOCTPAaHEHHYIO MHGEKIMOHHYIO OOJE3Hb JIoJeH, ¢/X
KHUBOTHBIX U pacTeHui (MctoyHukoM YUC MokeT ObITh M NPUMEHEHHE COBPEMEHHBIX CPEACTB
MOpa)KE€HUs NPH BEJCHUH BOCHHBIX EHCTBUM).

Puck BosHukHoBeHust YC — BEpOATHOCTh WIJIM 4acTOTa BO3HUKHOBEHHs HcTOouHMKa YUC,
olpezesnseMasl COOTBETCTBYIOIIUMH ITOKA3aTEIsIMU PUCKA.

Bbe3zonacHoctb B UC — cocrosiHMe 3anIUIIEHHOCTH HAaceleHHs, OOBEKTOB HapOIHOTO
XO03SIMCTBA U OKPYXKaOIIEH MPUPOAHOM cpenbl oT onacHocTel B UC.

be3onacHocTh (110 BUaM) : NPOMBILUIEHHAs, paAuallMOHHAasl, XUMUYECKasi, celicMuuecKas,
Ouosiornyeckas, 3KoJoruyeckKas.
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be3onacHocTh (110 00BEKTaM): HaceleHUs, OOBEKT HApOJHOTO XO034HCTBA, OKPY’KaroIas
IIPUPOJHAs Cpea.

3anmménnocts B YC — cocrosiHue, IPU KOTOPOM IMPEAOTBPALLAIOT , IPEOA0IEBAIOT WIN
IIPEEIbHO CHUKAKOT HETaTUBHBIE MTOCIIEICTBUS BOSHUKHOBEHUS IOTEHIMAIBHBIX onacHocTel B UC
U1 HaceJeHus, 00bEKTOB HAPOJIHOTO X0341CTBA U OKPYKAIOLIEH CPEIbI.

Onachocte B YC — cocrosgHMe, IpH KOTOPOM CO3Jalach WM BEPOSITHA Yrposa
BO3HUKHOBEHUS MOpakaromx (akTopoB M Bo3aeicTBuil ucrounnka YC Ha HaceneHue, 0OBEKTHI
HapOJHOTO XO35ICTBA U OKPYXKAIOUIYI0 IPUPOAHYIO cpeny B 30He UC.

Ilopaxawmeii daxkTop ucrounuka YC - cocraBisiomias ONACHOTO SIBJICHUS WIU
nporiecca, BbI3BaHHas ucTouHMKOoM YC u xapakTepusyemMas (U3NYECKUMH, XMMHUYECKMMU H
OMOJIOTrMYECKMMH JIEHCTBUSAMU WM TNPOSIBICHUSIMH, KOTOPBIE ONPENEISIIOTCS WIM BBIpaXKaroTcs
COOTBETCTBYIOIIMMU ITapAMETPAMH.

3ona YC — TeppuTopus MIM aKBaTOpPUS , Ha KOTOPOM B pPE3yJabTaTe BO3HUKHOBEHUS
uctoyHuka YC unu pacnpocTpaHeHus ero nociaeacTsuil 6e3 apyrux paiionos BozHukiaa YC.

HorenuunanabHo onacHblii00beKT (IIOQO) — 00BEKT, Ha KOTOPOM MCHOJIB3YIOT,
IIPOU3BOJAT, IepepadaThIBAIOT, XPaHAT WM TPAHCIOPTHPYIOT PaJMOAKTUBHBIE, MOXKapo-
B3pPbIBOOIIACHBIE, OINACHBIE XMMMUYECKHE M OHOJOTMYECKHE BEIECTBA, CO3JAIOLINE  PEalTbHYIO
yIrpo3y BO3HUKHOBeHHMs ncrounnka YC.

Hpenynpexaenne YC — COBOKYNHOCTb MEPONPUATHH, MPOBOAUMBIX OpraHaMHU
UCTOJHUTENBbHOM Biactu P.®. m e€ cyObeKTOB, OpraHaMM MECTHOIO CaMOYIpaBJICHUS H
opranuszanoHHbIMH cTpykTypamu PCUC , HanpaBieHHbIX Ha npepoTBpamieHue YC u ymeHbIIeHne
UX MaciTaboB B clIy4ae BOSHUKHOBEHUS.

Ipenorepamenne YC —KOMIUIEKC TNPaBOBbIX, OPraHU3ALMOHHBIX, 3IKOHOMUYECKUX,
UHXCHEPHO-TEXHUYECKHUX, OKOJOrO-  3alUTHBIX, CAHUTApPHO-TUTMEHUYECKUX, CaHUTapHO-
SNUAEMHUOIOTMUECKUX M CHEHUAJbHBIX MEpOINpPHUATHI, HANpaBICHHbBIX HAa OPraHU3aLUIo
HaOIIOACHNS M KOHTPOJS 33 COCTOSHUEM OKpY’Karolled HpUpOJHOH cpelabl M MOTEHIUAIbHO
OTAaCHBIX 00BEKTOB, MPOTHO3UPOBAHUS U MPOPHUIAKTUKH BO3HUKHOBEHUS NCTOUHUKOB UC, a Takxke
Ha noarorosky k UC.

Cruxwuiinoe OelcTBHE — Pa3pyLIMTEIbHOE MPUPOJHOE U (MJIM) AaHTPOIOIEHHOE SIBJICHUE
WIH NPOLECC 3HAYUTEJIBHOIO MacliTada, B pe3yibTare KOTOPOro MOTYT BOSHUKHYTh WJIM BO3HUKJIA
yrpos3a KHU3HH, 3[0POBbIO JIOAEH, MPOU3OWTH pa3pylleHHE WM YHUUYTOKEHUE MaTepUabHBIX
LIEHHOCTEN U KOMIIOHEHTOB OKPY’KaIOLIE IPUPOJHON CPENIBI.

Buogoro-connanpnass YC — cocTosHME , MpU KOTOPOM B pE3yJIbTaTe€ BO3HUKHOBEHUS
UCTOYHMKA Oumosoro-conuanbHoii YC Ha omnpeneneHHON TeppUTOPUM HAPYIIAIOTCS HOpPMaJllbHbIE
YCIIOBHS JKU3HU M JEATEIHHOCTH JIIOACH, CYIIECTBOBAHUSA C/X KUBOTHBIX M PACTEHUI, BOZHUKACT
yrpo3a XH3HH M 3J0pOBBIO JIIOJIEH, IIMPOKOrO pPACHpOCTpaHEHHUs HHQPEKIMOHHBIX OoJie3Hel,
MOTEPh C/X KUBOTHBIX U PACTCHUH.

Texnorennass UC(TYUC) — cocrosHHMe, MpU KOTOPOM B pe3yJbTaTe BO3HUKHOBCHHS
uctoyHuka TexHoreHHoM YC Ha 00bekTe, ONpeneNeHHOW TEPPUTOPUM MM  aKBaTOPHU
HapyLIAIOTCSl HOPMAJIBHBIE YCIOBHS )KU3HU U JESATEIBHOCTH JIFOJIEH, BOZHUKAET YIpo3a UX JKU3HU U
3/10pOBbIO, HAHOCHUTCS YIIEpO HMYIECTBY HAcEJIEHUs, HApOAHOMY XO3SMCTBY M OKpYXarouleu
IIPUPOJHON Cpeae.

HUcrounuk TUC — omacHoe TEXHOTC€HHOE NPOUCHIECTBHE, B pe3yjbTare KOTOPOTro Ha
00BEKTE , ONPEIeICHHON TepPUTOPUM MK akBaTopuu npousonuia TUC.

ABapus — OI1aCHOE TEXHOTEHHOE IIPOUCIIECTBUE , CO3/IAIOIIEE HA OOBEKTE , ONPEAEICHHON
TEPPUTOPUU WM AKBATOPUHU YIpO3y JKU3HU M 3I0POBBIO JIOACH M MPUBOIALICE K PA3PYIICHUIO
3laHuM,  COOpyXeHui, 000pylOBaHHS  WJIM  TPAaHCHOPTHBIX  CPEACTB,  HApPYILIEHUIO
IIPOU3BOJICTBEHHOTO WJIN TPAaHCIOPTHOTO MpOIIEecca, a TAKXKE K HAHECEHUIO yIepOa oKpysKarolien
IIPUPOJIHOM Cpelie.

KpymnHas aBapus, Kak IpaBuiIo, ¢ 4YEJI0OBEYECKMMHU JKEPTBAMH Ha3bIBACTCs KATACTPOGdOi.

Kaxnas YC nHapsany ¢ npucymumu BceM aHanoruuHbiM YC XapakTepuUCTUKaMHU HMEET
CBOVMCTBEHHBIE TOJIBKO €l IIPUYMHBI BOSHUKHOBEHUS.
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OcHoBHbIE NPUYUHBI BO3HUKHOBeHus YC.

BHYTpEHHUE

(CTIOHOCTH TEXHOJIOTHH,

HEJIOCTAaTOYHAS KBATH(PUKAIUS
nepcoHasa)

BHEIIHHUE
(cTuxwuitHbIC OCACTBUS,
HEOKUJaHHOE TIPEKpaICHIE
AJIEKTPOIHEPTHUH )

YC MOryT npou30iTH NMpPHU CJIAEAYIONHAX 00CTOATENbCTBAX:

1. HamMyMe UCTOYHMKA pUCKAa (JaBJIEHHE, B3pbIBUATHIE BEILECTBA,
BEIIIECTBA).

2. neiictBue (pakTOpoB pucKa (BEIOPOC raza, B3pbIB, BO3TOPAHHE).

3. HaXOX/IEHHE B OYarax MopakeHus JI0Je, ¢/X )KUBOTHBIX U YTOIUM.

paarnOaKTUBHBIC

2. Knaccuukanum ype3BbIlYaiHbIX CUTYAUI

JUig ycTaHOBIIEHHS €MHOr0 noaxona k oneHke YC M afekBaTHOrO pearupoBaHUs HAa HUX
YC moryr kinaccuuuupoBathcs MO THUMAM, BUAAM, MaciiTabam, TsDKECTH IOCIENCTBUH, IO
IIPOUCXOXACHUIO U T.JI. €CIM OpaTh BCIO COBOKYMHOCTh BO3MOXHBIX UC , TO MX MOKHO B IEPBYIO
ouepenb pa3eNuTh Ha KOHpaukmHbvle u beckongauxkmusie. K kongaukmmuvim OTHOCATCS BOCHHBIC
CTOJIKHOBEHHUSI, COLIMAIBHBIEC B3PBIBHI, HAIMOHAIBHBIE U PEIUTHO3HBIE KOH(IUKTHI, TEPPOPU3M.

Baxxnoii siBisiercs kinaccudukaius, moctpoeHHas mno macmrady pacnpoctpanenus YC. lpu
3TOM YUYUTBIBAIOTCS HE TOJIBKO pa3Mephl TEPPUTOpHHM, mozsepriieiica Bosaeicteuio YC, HO u
BO3MOJKHBIE €€ KOCBEHHbIE MocieaAcTBusA. B cooTBercTBUM ¢ PepepanbHbIM 3ak0OHOM «O 3ammTe
HacesneHus U teppuropuid or YC npupogHOro M TEXHOTEHHOIO XapakTepa» pa3padoTaHO U
yTBepkAeHo noctaHoBieHueM IlpasutensctBa P.®. monoxenue o knaccupukanuu YC. CornacHo
emy, 1o MacmTady pacnpocTpaHeHus u Tsokectu nocnenctsuit UYC nenstes Ha 6.

Kaaccndpukamua YC no macmrady

Y.C. [Toctpana Hapymiensr Marepuanbhsiii | Pacnpoctpanenue 30861 UC
710 YCIIOBUS yepo, MPOT
YEJIOBEK | KU3HEAESTENbH
OCTH, Y€l
JIOKQJIbHBIE <10 <100 <1000 B npenenax reppuropuun
o0BbeKTa
MIPOU3BOJCTBEHHOIO U
COIMAIbHOTO Ha3HAYEHUS
MEeCTHbIE 10...50 100...300 >1000,00<5000 | B mpenenax HaceaeHHOTO
ITYHKTa
Tepputopuans | 50...500 300...500 >5000,H0 HE B mpenenax cyonekra P.O.
HBIC >0,5 MIIH.
Pernonansusie | >50,H0 He >500,10 HE >0,5MIIH,HO HE B npenenax npyx
>500 >1000 >SMTH cyobexTos P.@.
®denepanbHbIe >500 >1000 >5 MIIH. 3a mpenensl 6ojee ueM AByX
cyonekToB P.D.
TpaHCTPaHUYH B B B 3a npenenamu P.d., ne
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bIE 3aTparuBaetr P.O.

YC (mo nmpupoe BOSHUKHOBEHHUS )

TCXHOI'CHHBIC
3KOJIOTHYCCKHE OHMOJIOTHYECKHE

COLIMAJIbHBIC
IIPUPOJHBIC

YC (mo npuynHe BOBHUKHOBEHUS)

/ \

npeiHaMepeHHbIe HenpeIHaMepeHHbIe (CTUXUIMHBIC)

YC (o ckopocTH pa3BuTHS)

Y

B3PBIBHBIC BHC3AaITHBIC CKOPOTCUYHBIC I1JTaBHBIC

YC (110 BO3MOKHOCTH NPeI0TBPAILICHUA)

7N

Henz0exnsie IpeoTBpaliacMble

(mpupoaHbIC) (TEXHOJIOTHYECKHE, COIIMATBHBIC)

YC (1o BeA0OMCTBEHHOM MPUHAIJIEKHOCTH)

v

MNPOMBIINIJICHHOCTDH CTPOUTCIILCTBO TPAHCIIOPT CCIIBCKOEC X-BO

KHITUIIHO-KOMMYHaJIbHas cepa JIECHOE X035 CTBO
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Knaccudukanus mo Tunam u BUAaM 4pe3BBIYANHBIX COOBITHH, HHUIMUpYoImX YC

Ne | Xapakrep qcC IIPUMEPBI
n/n qC
1. | Ipuponn reopu3nYecKre 3eMJIETPSICEHUS], U3BEPKEHHS BYJIKaHOB
bIE U re0JI0rM4ECKHe Onoi3HH, OChINK, 00BaJIbL, JJABUHBIL, IPOCAKA 3€MHON
ouonoro- IIOBEPXHOCTH B pe3yibTaTe Kacrta, abpas3us, 3po3us,
COLIMAJIbH KYpYMBbI, IIbIIbHBIE OypHU
bIC Meteoponoruuecku |  bypu(9-11 0amios), , yparansi(12-15 6annos), cmepun,
eu TOPHAJ0, IIKBaJIbI, KPYIHBIA I'Pajl, CHIBHBIA JOXKIb,
arpoMeTEeOpOJIOTHY | CUJIBHBIE CHEroIaj, rojoje, MOpo3, METENb, JKapa, TyMaH,
€CKHue 3acyXa, CyXOBEH, 3aMOPO3KH
Mopckue Tpommueckue HUKIOHBI(Tali(yHBI), IlyHaMH, CUIBHOE
THJIPOJIOTHYECKHE | KosieOaHHUe YPOBHS MODsl, pAaHHUH JIeASTHOM MOKPOB, HAIIOp
JBJ0B, UHTCHCUBHBIN Apeiid TbI0B, 00JIeIcHEHNE CYI0B U
IIOPTOBBIX COOPYXEHUMH, OTPHIB IPUOPEIKHBIX JIbJA0B
TUAPOJIOTUYECKUE Bricokue ypoBHU BOAbI(HABOIHEHUS ), 1OJIOBOBE,
JOKIEBBIEC ABOJKH, 3aTOPBI U 3a)KOPBI, HU3KHE YPOBHU
BO/Ibl, PAHHUI JIEJOCTAB,
I'mpporeonornveck Hu3skue ypoBHU IpyHTOBBIX BOJ, BBICOKME YPOBHU
ue TPYHTOBBIX BOJ
[Tpuponnsie JlecHble nokapsbl, MoXkKapbl CTEMHBIX U XJIEOHBIX MAaCCUBOB,
MI0Kapbl TOp(siHBIE MOXKAPBI, TOA3EMHBIE [T0KaPbl TOPIOYUX
MCKONIAEMBIX
WNudexnuonnas EnuHuyHbIe Cilydan 3K30THYECKUX M 0CO00 OMacHbIX
3a00J1€Ba€EMOCTh UHQEKIIMOHHBIX 3a00JI€BaHUH, TPYTIIOBBIE CITydan
aroaeu OIaCHBIX MH(EKIMOHHBIX 3a00JIeBaHUM, ATUeMUYECKast
BCIIBIIIKA OMACHBIX MH(EKIIMOHHBIX 3a00JI€BaHUH,
SMUEMU, TAaHAEMUs, UHPEKIHMOHHBbIE 3a00JIeBaHUS
JIIOJICH HE BBISBIICHHON YTHOJIOTUH
WNudexnuonnas EnuHuyHbIe cilydan 3K30THYECKUX M 0CO00 OMACcHBIX
3a00J1€Ba€EMOCTh UH(EKIIMOHHBIX 3a00JI€BaHUA, SH300TUH, STU300THH,
CEeNIbCKOXO035HCTBEH | MH(EK. 3a00I1. C/X KUBOTHBIX HE BBISIBIEHHON 3THOJIOTUU
HBIX )KMBOTHBIX
[Topaxenue [Tporpeccupytomas snupuToTHs, naHGuToTUs, 00IE3HN
CEJIbCKOX O35 ICTBEH CEeNbCKOXO35MCTBEHHBIX PACTEHUN HE BBIBICHHOU
HBIX PACTEHUN 3THOJIOTUH, MACCOBOE PACIPOCTPAHEHUE BPEAUTENIEH
00J1€3HAMU U pacTeHui.
BPEIUTEISIMU
TexHoren TpancnopTHble ABapuu TOBapHBIX M0OE3/10B, AaBAPUU MACCAKUPCKUX
HBIN aBapuu II0€3/10B, II0€3/10B METPOIIOJIUTEHOB, aBAPUH PEYHBIX U
MOPCKHX T'PY30BbIX U NTACCAXKUPCKUX CYOB,
aBHAKaTacTPOQbl B a3pONOPTaX, HACEIEHHBIX ITyHKTAX,
aBapMM Ha 0porax, Ha MarucTpaJbHBIX TPyOOIIpoBOJax
[Tosxapsl, B3pBIBBL, ITo>kapsl B 31aHUSIX, HA KOMMYHHUKALHIX, Ha 00BEKTax
yIpo3a B3pbIBOB 00bIuN, IepepabOTKU U XpaHEHHUS
JIETKOBOCIUIAMEHSIOIINXCSI, TOPIOYUX U B3PBIBYATHIX
BELIECTB, [10’Kapbl HAa TPAHCIIOPTE, B IIaXTaxX, HOJ3EMHBIX U
TOPHBIX BbIpaOOTKaX, METPOIOJIUTEHAX, B 3AAHUAX U
COOPYKEHMSIX KHIJIOTO, COLIUAIbLHO-OBITOBOTO,
KYJIbTYPHOT'O Ha3HAYCHMsI, HA XUMHYECKU OIIACHBIX

00BEKTaX, HA PaJUAIIMOHHO - ONTACHBIX 00BEKTAX
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No | Xapaktep ucC MpUMEPbI
/T ucC
ABapuu ¢ ITpu nx npous3BoJCTBE, NepepabOTKe WM XPAHEHUH,
BbIOpOCOM aBapuM Ha TpaHcrnoprte ¢ BelOpocoM XOB, oOpa3oBanue u
(yrpo3soii BeIOpoca) | pacnpoctpanenre XOB B mpolecce XUMHUECKUX PeakLni,
XOB HA4aBIIMUXCs B pe3yJIbTaTe aBapuu, aBapuu C
XMMHYECKMMHU Ooenpunacamu, yrpara uctounnkos XOB
ABapuu ¢ ABapun Ha AC, aTOMHBIX 3HEPT€TUYECKUX YCTaHOBKaX
BbIOpOCOM IIPOU3BOJICTBEHHOI'O U UCCIIEJOBATEIBCKOIO HA3HAYCHHUS C
(yrpo3oii BeIOpoca) BbIOpocoM PB, Ha npeanpuatusax saepHO-TOMIMBHOTO
PaaMOaKTHBHBIX LIMKJIA, aBAPUU TPAHCIOPTHBIX CPEACTB U KOCMUYECKUX
BELIECTB anmnapaToB C AJEPHBIMU YCTaHOBKaMH Wiu rpy3oMm PB Ha
OOpTYy U T.1.
ABapuu ¢ ABapuu ¢ BeiOpocoM BOB Ha npeanpusaTusx u B Hay4Ho-
BbIOpOCOM UCCIIEI0BATEIbCKUX YUPEKICHUX, HA TPAHCIIOPTE, yTpaTa
(yrpo3oii BeIOpoca) bFOB
OMOJIOTHYECKH
OIIACHBIX BEUIECTB
BHuesannoe OOpy11eHne 3JIeMEHTOB TPAHCIOPTHBIX KOMMYHHKAIIUH,
oOpy1iieHue MIPOU3BOACTBEHHBIX 3IaHUN U COOPYKEHHM, 3JaHUI U
3/1aHUl, COOPYKEHHH KHIJIOT0, COUAIBHO-OBITOBOTO U
COOPYKEHHM KYJIbTYPHOI'O Ha3HAYEHUS
ABapuu Ha ABapuu Ha aBTOHOMHBIX DC C T0JATOBPEMEHHBIMHU
AJIEKTPO3HEPTeTHYE nepepbrIBaMM 3JIEKTPOCHA0KEHNUS BCEX MOTpeOUTENEH,
CKHX CHCTEMax BBIXOJ] M3 CTPOsI TPAHCIIOPTHBIX INEKTPOKOHTAKTHBIX CETEN
ABapuu Ha ABapuu Ha KaHAJIM3AaLMOHHBIX CUCTEMAaX C MAaCCOBBIM
KOMMYHAJIBHBIX BBIOPOCOM 3arpsi3HAIOLINX BEIECTB, HA TEIJIOBBIX CETAX B
CHUCTEMAX XOJIOJTHOE BpeMs T0/1a, B CUCTEMaX CHAOKEHUS HaceJleHUs
AKHU3HeoOecneueHus IIUTHEBOM BOJOW, HA KOMMYHAJIBHBIX Fa30IPOBOJAX
ABapuu Ha ABapuy Ha OYUCTHBIX COOPYKEHHSX CTOYHBIX BOJL
OUHCTHBIX IPOMBIIIIEHHBIX PEANPUATUI C MACCOBBIM BEIOPOCOM
COOPYXKEHUAX 3arpsA3HAIOIIUX BELIECTB, HA OYUCTHBIX COOPYKEHHAX
IIPOMBIIIJIEHHBIX TA30B C MACCOBBIM BBIOPOCOM
3arpsI3HAIOIINX BELECTB
IM'unponunammueck [IpopsIBBI UNIOTHH ¢ 00pa30BaHUEM BOJIH IPOPHIBA U
ue aBapuu KaTacTpo(uyecKHx 3aTOIUIEHUH, ¢ 00pa3oBaHUEM
IPOPBIBHOT'O MaBOJIKA, IPOPBIBBI IJIOTHUH ,IIOBJIEKIINE
CMBIB IIJIOJJOPOJHBIX [TOYB UJIU OTJIOXKEHHE HAHOCOB Ha
OOUIMPHBIX TEPPUTOPUSIX
3. | akonoruue Casi3aHHBIE C Karactpoduueckue npocaaku, Oroa3Hu, 00BaIbl 3eMHOM
CKHe U3MEHEHHUEM MOBEPXHOCTHU U3-3a BBIPAOOTKH HEAP MU 100bIYE I.U. U

COCTOsIHUA CyHIIN

JIPYro# 1eaTeIbHOCTH YeNIOBEeKa, HATNYHE TKENbIX
METaJUIOB U JPYTUX BPEIHBIX BEIIECTB B IIOUBE CBEPX
[TJIK, uHTeHCcHBHAs JeTrpajalus MoYB, OMYCThIHUBAHNUE HA
OOILIMPHBIX TEPPUTOPUSIX U3-32 IPO3UH, 3ACOJICHHUS,
3a0o0aurBaHMs TOYB
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No | Xapaktep ucC MpUMEPbI
/T ucC

Casi3aHHBIE C Pe3kue n3aMeHeHus noroJsl U KJIMMara B pe3yJbTaTe
U3MEHEHUEM AQHTPOIIOIE€HHOM eATeNbHOCTH, peBblmenue [1/IK
COCTaBa U CBOWCTB BpEIHBIX NpUMecel B aTMocdepe, TeMnepaTrypHble
aTMocdepsl WHBEPCUHU HAJl TOPOJAMHU, «KUCIOPOIHBIN» IOJIOM B

ropojiax, 3HauuTenbHoe npesblenue [1/] ypoBus

TOPOJICKOTO IiIyMa, 00pa3oBaHue OOIMIMPHON 30HbI

KHUCJIOPOJIHBIX OCAJKOB, 3HAUUTEIbHOE U3MEHEHNE
IPO3pavyHOCTH aTMOC(hepbl

Casi3aHHBIE C Pe3kas HexBaTKa MUTHEBOM BOJIBI BCIEACTBHE HCTOLICHUS

U3MCHECHUEM VCTOYHUKOB WJIN 3arPsI3HEHUS , HAPYIIICHHE
COCTOSIHUSI XO35IIICTBEHHOMN AESITETbHOCTH U 3KOJIOTUYECKOTO

ruapochepsr paBHOBECHS BCIIEACTBHE 3arpsi3HEHUS 30H BHYTPCHHIX

Mopel 1 MupoBoro okeana

CBs3aHHEBIE C Hcue3HoBeHne BUIOB )KMBOTHBIX, PACTECHUM,

U3MEHEHHUEM YYBCTBUTEJIBHBIX K U3MEHEHUIO YCIOBHM cpeibl OOUTaHMUs,
COCTOSIHHS rubesb paCTUTEIILHOCTH Ha OOIIMPHON TEePPUTOPUH,
ouocdepsl pe3Koe U3MEHEHHE CTIOCOOHOCTH OnoCchephl K

BOCIIPOM3BOJICTBY BO30OHOBIISIEMBIX PECYpPCOB, MacCOBast
ru0elib )KUBOTHBIX

3. ®a3bl pazputus UC

Kakumu Obl paznuuabiMu He Obiii YC, B CBOEM pa3BUTHUM OHU Bce NpoxonsTr 4
XapaKTepHbIE CTAJMH: 3apOXKACHUE, UHUIIMUPOBAHUE, KYJIbMUHALIMS, 3aTyXaHHUE.

1. Cragus 3apoxaeHus: cozgatorcs npeanocbulku Oyaymei YC, HakoIaeHne OTKIOHEHUN
OT HOPMAJIBHOIO COCTOSHHMSI MJIM Ipolecca (HAaKalIMBarOTCS TEXHOJOTMYECKHE HEMOJaiKH,
IIPOUCXOJAT cOOU B IKCIUTyaTallMM 000OpyI0BaHUs, pab0Te MHKEHEPHO TEXHUUECKOIO IepCoHaia 1
T.J1.). 9Ta CTaaus MOXKET ObITh ONpeeIeHa IPUOIN3UTENIBHO.

2. Crangud VHHULMUPOBAHMS : BO3HHMKAIOT TEXHOJIOIMYECKHE HapyLIEHMs, 3TOT MEpPUOJ
MO’KHO Ha3BaTh «aBapUHHOW CUTyaluen» - aBapus eué He MPOM30LLIa, HO NMPEANOChUIKA BUIHBIL.
Oxa3blBalOT BIUSHUE M BHEIIHUE COOBITUSA (IKCTpEMalbHbIE IIOTOJHBIE YCIIOBUS, CTUXUIHBIE
Oencreus, auBepcuu). B 3TOT mepuox B psae cioydaeB MOXKHO €€ IperoTBpaTUTh, JHOO
CYLIECTBEHHO YMEHBILINTh €€ MacIITaOBbI.

3. Cragust KyJAbMMHALMM @ MpPOLECC 4YPEe3BbIYAHHOIO COOBITHS BO BPEMs KOTOPOIO
IIPOUCXOJUT HEMIOCPEICTBEHHOE BO3/ICIICTBHIE HA JII0AEH, 00BEKTHI U IPUPOIHYIO CPEy NEPBUUHBIX
nopaxarouux ¢akropos. B mepuox aBapuu Ha NPOU3BOJCTBE INPOUCXOAUT BBICBOOOXKICHHE
SHEPIruH, BEILIECTBA; TaKas aBapys MOXKET HOCUTDh pa3pyLIMTEIbHBIN XapakTep.

4. Craaus 3aTyxaHMs: NPOJODKAETCS OT MOMEHTA YCTPAaHEHHsI HCTOYHHUKOB OIACHOCTH JI0
IIOJIHOM JIMKBUJIALIMU TIOCJIEICTBUN aBapUM, YTO MOYKET MPOJOJIKATHCS TOABI U 1aXKe IECATUIIETHUS.

1.9 Jlekuus Ne 13 (2 gaca).
Tema: «IIporuno3upoBanne u oueHka o6ctanoBku npu YC»
1.9.1 Bonpochl JieKnum:

1. OcHOBHBIE IOHATHS U ONIPEAEIEHNUS IPOTHO3UPOBAHUS U OLIEHKU 00cTaHoBkH npu UC.

2. OtieHKa pajgnaliiOHHONW 0OCTaHOBKH.

2.1. Tlonsitue 00 OIEHKH paAMAIMOHHOW OOCTAHOBKM W MCXOJHBIC JaHHBIE IJis €€
MIPOBEACHUS.

2.2. Meronuka OLEHKU PaIualliOHHON OOCTaHOBKH.
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1.9.2 KpaTtkoe coaep:kaHue BONPOCOB:

1. OcHOBHBIE NOHATHS U ONpeNeeHHs MTPOrHO3UPOBAHMUS M OLCHKH 00CTAaHOBKHU NPH
qcC.

[lon mporHo3mpoBaHmeM OOCTAHOBKHM IIOHMMAaeTCsi 3a0ilarOBpeMEHHas €€ OLIEHKa C
Y4E€TOM BEPOSITHBIX YCIOBUN BEIACHMS BOEHHBIX NEHCTBUN WM YPE3BBIYAWHBIX CUTyauui. Jlms
IIPOTHO3UPOBAHUS MOCIEACTBUM UpE3BbIYAHBIX CHUTyallUd MHMPHOTO M BOEHHOIO BPEMEHU
IIPUMEHSIETCS BEPOATHOCTHBIN IIOIXO.

[lonydyeHHble  pe3ynbTaThl  MPOTHO3UPOBAHUS  MCIOJNB3YIOTCS INPU  IUIAHUPOBAHUU
MEpONPUATHH IPaX1aHCKON 0O0POHBI U MEPONPHUATHH 10 3aIUTe HaceneHus u teppuropuii or YC
JUIs BBIpAOOTKHM PEKOMEHAIMH 10 MOBBIILIEHUIO YCTOWUYUBOCTH OOBEKTOB, a TAKXKE B XO/€ YUCHUM
U TPEHHUPOBOK.

Jia  mporHo3upoBaHusT OOCTAHOBKM HCIOJB3YIOTCS COOTBETCTBYIOIIME METOAMKH. B
KayecTBE OCHOBHOIO IOpaXarolero (akropa MNPUHUMAIOT (DaKTOp, BBI3BIBAIOIIMIA OCHOBHBIE
pa3pyuIeHMs U IOPAKEHUS U €r0 HanOOoJIbIINE TapAMETPBHI.

[Ton BbIsIBJeHHEM OOCTAHOBKM INOHMMaeTcsi cOOp M 00paboTKa HCXOIHBIX JaHHBIX O
Ype3BbIYAHBIX CUTYALUAX, ONPEIEICHUE Pa3MEPOB 30H UPE3BbIYAIIHBIX CUTYallMil U HAHECEHUE UX
Ha KapTy (IJ1aH).

CyImHOCT, OIEHKH OOCTAHOBKHM IIpM BO3HMKHOBEHUM YPE3BBIYAMHBIX CHUTYyalUi
IIPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa 3aKJIIOYaeTCsl B ONPEACICHUU BIMSIHMS MOPa)KarOIUX
¢dakTopoB ncrounnkoB YC Ha paboTy OOBEKTOB 3KOHOMHKH, KH3HEIEATEIHHOCTh HACEICHHUS U
JEUCTBUS CHJI JIMKBUJALUHM UYpE3BbIYAWHBIX cUTyauui. OleHKa 0OCTAaHOBKM BKIIIOUYAET pEIICHHE
OCHOBHBIX 3ajlay 10 BbIOOPY ONTHUMAaJIbHBIX ACUCTBUM CUJI JIMKBUIAMM YPE3BBIYANHBIX CUTYaLUH,
paboThl 0OBEKTOB SKOHOMHUKH U KU3HEAEATEIIbHOCTH HACEJIEHUS, aHAJIN3 [TOJyYEHHBIX PE3YJIbTaTOB
1 BbIOOp Hanboiee 1enecooOpa3HbIX BApUaHTOB AEHCTBUI, KOTOpbIE 00eceYnBatOT MUHUMAaJIbHbIE
noTepu (MCKIIIOYArOT OTEPH) MPU YCIOBUH BBIIIOJIHEHUS MOCTABICHHBIX 3a/au.

[To pesynpTaTam OIIEHKM OOCTAaHOBKM BBIPAOATHIBAIOTCS JIaHHBIE, HEOOXOIUMBIC MJIs
obecrieyeHnss OpraHoB YIPaBJIEHHUS W BIACTHBIX CTPYKTYp PEruoHa, o0jacTu, ropoaa, oObekTa
He00X0ANMO nHpOpManKel s IPUHATUS YIPABICHUECKUX PELICHUN Ha:

a) YKpbITHE MIEpCOHANa U HACEJIEHUS B 3aIUTHBIX coopykeHusx PCUC;

0) IpUHATHE KOHTPOJIBHBIX MEP MO JOCTYIY B 30HY OPAKECHMUS;

B) NIPOBEJICHHUE NPOPHIAKTUIECKUX MED;

T') 3BaKyalluio U repeceieHue JTaei;

1) Aera3aluio, 1e3aKTUBALHIO, Je3MH(EKIHIO U T.1.

BrisBiienne u oreHka 00CTaHOBKH OCYIIECTBIISIETCS B 3 JTarma:

I 3Tan - 3a61aroBpeMeHHOE BBISIBIICHHE U OLIEHKAa OOCTAaHOBKH IO IPOTHO3Y, 10 OLIEHOYHBIM
napamerpam UC ¢ ygeToM npeobiagaromx CpeJHEr0A0BbIX METEOYCIOBUH.

OcHoBaHMeM 11 3a0JIarOBPEMEHHOIO BBIABICHHUS M OLEHKH OOCTAaHOBKM SIBJIAIOTCA
CBEJCHUS, IIOJIYYEHHbIE OT COOTBETCTBYIOUIMX MMHUCTEPCTB, BEJOMCTB M  OpraHOB
I'mppomereocayxObl. [ToyueHHbIE pe3ybTaThl HEOOXOAUMBI IS IJIAHUPOBAHHS MEPOIIPUITUI 1O
3aIUTE HACETIEHUS U TEPPUTOPUIL.

II 3Tan - BbIsIBIIEHUE U OLIEHKA OOCTaHOBKHU 110 MporHo3y nocie YC,

OcHoBaHMEM J11 IPOTHO3UPOBAHMS ABISAIOTCA JAHHBIE, NOCTYIHUBIIME OT BBIILIECTOSIIUX,
HIDKECTOALIMX M B3aUMOJIEHCTBYIOIIMX opraHoB ympasiaeHus no genam ['OUC, oObekToB
SKOHOMMKHM M IOJYMHEHHBIX CHJI pa3BElIKH, HAOMIOACHMS M KOHTPOJIL C YYETOM pEabHbIX
METEOJaHHBIX.

[losnydyeHHble pe3ynbTaTbl HEOOXOAMMBI JI HPHUHATHS PEIHIEHHS COOTBETCTBYIOLIMMHU
npencenarensimu KUCIIb nmo 3ammre HaceneHUs W TEPPUTOPHL, a TAaKXKe I yTOYHEHUS 3a1ad
OpraHaM pa3BeJKU U MPOBEACHUS HEOTIIOKHBIX MEPOIIPUATHI 110 3aIIUTE.

IIT 3ranm - BBIABICHHME U OLEHKAa (PAKTUYECKOM OOCTAaHOBKM (IO JaHHBIM pa3BEAKH).
OcHOBaHMEM [UIsl 3TOTO SIBISIOTCSA JaHHBIE, NOJIyYEHHbIE OT OPraHOB pa3BE]KH, HAONIOAECHUS U
KOHTPOJISL.

72



[Tonyuyennble naHHBIE HEOOXOIUMBI IJI YTOUYHEHHUS paHee MPUHATHIX PEHICHUN MO 3aliuTe
HaCEJICHUS U TIPOBEICHHsI pabOT MO JUKBUJAIINH YPE3BbIYAHBIX CUTYAIHH.

J171s1 OLileHKH, Kakoi Obl TO HU OBLTO OOCTAaHOBKH, CIIOKHUBIIECHCS WIIM TPO3SIIEH TPOU30UTH B
pe3ynbTaTe Ype3BbIYaiHON CUTYaIli, HEOOXOIUMO UMETh:

1. TlocTosHHYIO (3a0JIarOBpeMEHHYIO) M IIEPEMEHHYIO HCXOJHYI0 HWH(pOpManuoo 00
HMCTOYHHMKE BO3JICUCTBHS (MOPAKCHUS) HA OOBEKT.

2. MopenupoBanue TmporeccoB (OPMUPOBAHUS 30H IMOPAKEHUS, PACIPOCTPAHCHHUS
nopaxaromux (pakTopoB U HaHECEeHHUs yiep0a, ¢ MPoBeIEHHBIMH 3a0JIaTOBPEMEHHO PaCUETaMH.

3. 'padmyeckoe 0TOOpaKEHUE 30H MOPAKEHUST COOTBETCTBYIONIMX YPOBHEW W MacCIITa0oB,
HEOOXOIUMBIX JJIsl IPUHATHS YIIPABICHUYECKUX PEIICHUH.

4. IlporHo3upoBaHue TMHAMUKU PA3BUTHUS CUTYallMH U OLIEHKY €€ 00CTaHOBKHU.

B nacTosiee BpeMs Uit OleHKH 00CTaHOBKH HCIIONB3YIOTCS JIBa METOIa!

1. Meton nporHo3upoBaHusi BO3MOXKHON CUTYAIUU - 3TO:

a) pa3paboTKa BEPOSITHOCTHOTO MPEICTABICHUS O MPEeIbHOM pUCKe BO3HHKHOBeHHs YC
MIPU HEXEJIATETbHOM COCTOSIHUM MOTEHIUATBbHO-0MMaCHOT0 00bEKTa Ha TEPPUTOPUH;

0) KOJIMYECTBEHHAsI OIIEHKa BEPOATHOTO yiiepOa u macimrabda UC.

Lens mnporHo3upoBaHusi OOCTAHOBKH - JIOKanu3alus (OrpaHUuYEHUE, MPEeKpalleHue
NEHCTBHS) UCTOUHUKOB MOPAXEHHSI M MPUHATUS Mep SKCTPEHHOMN 3allUThl IepcoHaa 00BEKTOB U
HaceJIeHUsI.

['maBHas 3amada nporuosupoBanus YC - onpenenursb:

Bo3moxHBIN MaciITad 1 XapakTep aBapHH.

Bpems Hauana Bo3eHCTBUS U OJTHOTO AeicTBUS nmopakatouux (paxropos UC.

JluHaMuKy U3MEHEHHUS XapaKTePUCTUK 30H MOPAKECHHUS.

Pa3mepsl 30H BO3MOKHOTO TTOPAKEHHUS.

CreneHb ¥ TIUIOTHOCTH 3arpsi3HEHUS cpeAbl Haumbojiee OWOJOTHYECKH OIMAaCHBIMU
AJIEMEHTaMHU.

[Topsimok BO3MOXKHBIX NEUCTBHUI Ha 3apa)KEHHOM (MOpaxEHHOMN) TEPPUTOPUH (IOMYCTHMOE
BpeMs MpeObIBaHUA B 30HE, BpeMs Hadalsia padoT U e€ MPOJA0KUTEIbHOCTS).

Bo3moskHbIe OTEpU NEepCcoHaNa U HACETIECHUS B 30HE aBapUH.

2. Ouenka (aHanu3) 00CTaHOBKHU N0 JTAHHBIM Pa3BEAKU

Onenka (aHamu3) 0OCTaHOBKH 110 JaHHBIM Pa3BeIKH — (PAKTHUECKUM JIAHHBIM ITapaMeTpOB U
XapaKTePUCTHK 30H MOPAKEHUSI.

['maBHas 3amaya OLIEHKM OOCTAaHOBKM - BBISIBIIEHHE BO3MOXKHBIX HcTOYHUKOB UC, T.e.
CUTYyalui IpU KOTOPBIX:

a) CYIIECTBEHHO MOTYT HapYyLIUTHCS YCIOBUS >KM3HEIEATEIbHOCTH JIIOJEH Ha TEPPUTOPUU
00BEKTOB, pailOHOB U T.11.;

0) BO3MOXXHBI UEJIOBEUECKHE KEPTBBI WM yHIEPO 310POBBIO OOJIBIIOMY KOJIMYECTBY JIIOJEH;

B) MOT'YT OBITh HAHECEHbI 3HAUUTEIbHbIE MaTepUajbHble TOTEPH;

T') BO3MOXKEH 3HAYUTENbHBIN yIIepO OKpyKarollel MpupoIHON cpeie.

B menom pe3ynbTaThl MPOTHO3WPOBAHUS SIBISIOTCS HCXOAHON OCHOBOW A Pa3pabOTKH
JOJITCOCPOYHBIX, CPEIHECPOUHBIX M KPATKOCPOUHBIX IEJEBBIX IMPOTpaMM, IUIAHOB, a TaKXKe s
NPUHATHS COOTBETCTBYIOIIUX PEUICHUH MO MNPeAYNPEeKICHUI0 W JUKBUIAIUHN YpE3BBIYAHBIX
CUTYyalUM.

2. OueHKa pagHaluOHHON 00CTAHOBKH

2.1. TlonsiTue 00 OLEHKH PAAMANMOHHOH OOCTAHOBKH M HCXOJAHbIE JaHHbIE IJIA ee
NMpoBeIeHUsl.

B macrosimiee Bpemsi MpakTHYECKH B JIIOOOM OTpaciau XO03sWCTBAa W HAyKH BO Bce Oojee
B03paCTaIOH_II/IX MaCH_ITa6aX I/ICHOJIB3yIOTC$I paI[I/IOaKTI/IBHBIC BEIICCTBA )41 NCTOYHUKHAN
HOHU3HPYIOMUX u3nydeHud. OCOOEHHO BBICOKMMH TEMITAMH Pa3BUBACTCA SJCPHAs SHEPreTHKA.
ATOMHasi HayKa ¥ TEXHUKa TaiAT B ceO€ OrPOMHBIE BO3MOXHOCTH, HO BMECTE C TEM M OOJIBIIYIO
OMACHOCTH JIJIS JTIFOJICH M OKPYKArOIIEH CpeIbl.
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SnepHble MaTepuasbl MPUXOAUTCA BO3UTh, XpPaHUTh, NlepepadareiBaTh. Bee 3t onepaunn
CO3JaI0T JTONOJIHUTEIBHBIN PUCK PaAHMOAKTUBHOIO 3arpsA3HEHUs OKPYKAOLIEH Cpelbl, MOPAKEHUS
JIOJEH, JKUBOTHBIX U PACTUTEIBHOIO MUpA.

B cnyuyae aBapuu Ha XMMHMYECKU OMACHBIX OOBEKTAaX MPOUCXOAMUT HE TOJBKO 3apa’keHue
MPU3EMHOTO CII0s aTMoc(hepbl, 3apakeHne BOJHBIX UCTOYHUKOB, MPOJYKTOB MUTAHUS, IOYBBI, HO
MOXXET TPOU30MTH MacCOBOE IOpaXKeHUE JIoJeH, XMBOTHBIX W pacteHuid AXOB (aBapuiiHo
XHMHYECKHU OTTaCHBIC BEIECTBA).

OnacHOCTh TOpaXEHUs JIOACH, CENbCKOXO3SHCTBEHHBIX >KUBOTHBIX, PAacTeHUN Tpedyer
OBICTPOM OLIEHKH paJUallMOHHON M XMMHYECKOW OOCTAaHOBKM M MPHUHSTUS HA OCHOBE aHAlIU3a U
BBIBOJIOB M3 OIICHKM pEIICHHs Ha BEJEHUE CcIacaTelbHBIX paboT B oyare paauoakTUBHOTO
3arpsiI3HEHUS] 1 XUMUYECKOI0 3apakKeHHUS.

[Tpu aBapusix Ha 00BEKTaX aTOMHON SHEPTeTUKHU, a TAKXKe B Cllydyae MPUMEHEHUS sIIepHOrO
OpYKHUsl paAOaKTUBHOMY 3arpsi3HEHUIO MOJBEPTHETCS BO3JyX, MECTHOCTb U PACIOJIOXEHHBIE HA
HEW COOpYKEHMsI, TEXHUKA U UMYLIECTBO.

Haubonee xapakTepHbIM BapuaHTOM OOCTAHOBKHU IJI CEJIbCKOXO3SAHCTBEHHOTO OOBEKTA,
Pacroj0KEeHHOT0, KaK MPaBUJIO, B 3arOPOJAHON 30HE, MOXKET OBITh TaKas CUTYyallus, KOTJAa 0ObeKT
OKa3bIBA€TCsl BHE 30H BO3JIEHCTBUS YAAPHOM BOJHBI M CBETOBOI'O M3IYYEHHS SIEPHOTO B3phIBA, HO
MOJIBEpraeTcs OIMacCHOMY paJuOaKTUBHOMY 3arpsizHeHuto. Ilpu 3ToM BapuaHTe OOCTaHOBKH
ynpasnenue no genaM 'O u YC oObekTa NpoBOIUT OLEHKY BIMSHUS PaAUOAKTUBHOIO 3arpsi3HEHUS
Ha TPOU3BOJCTBEHHYIO JEATENbHOCTh OOBekTa. Ha OCHOBaHMM OLIEHKM YPOBHS paauali,
3aIIUTHBIX CBOMCTB XWJIBIX W IPOU3BOJCTBEHHBIX 3/1aHUM, NPOTUBOPATUALMOHHBIX YKPBITUH, a
TaK)Xe TPAHCIOPTHBIX CPENICTB BHIPAOATHIBACTCS PEKUM PabOTHI CEIbCKOX03IHCTBEHHOTO 00BEKTA,
KOTOPBIH OBl HCKITIOYAJI paiialliOHHbIE IOTEPU CPeNN PaOOUUX U CIyKAIIHX.

Panuanmonnas o0CcTaHOBKA - 3TO CUTyallus, CKJIQJbIBAIOLIASACS Ha OOBEKTE B pe3ynbTare
pPaZMOaKTUBHOIO 3arpsA3HEHMs] MECTHOCTM M BCEX pACIOJOKEHHBIX Ha HEW IpeIMEeTOB MU
TpeOyromiasi IPUHITHS ONPEAETICHHBIX MEp 3alUThI, UCKIIOYAIONINX paJHalliOHHbIE TIOTEPU CPEaH
HACEJIEHUS U )KUBOTHBIX.

ITon omneHkodt paauanMoOHHON OOCTAaHOBKM MOHHMMAIOT OIpeAeNieHHe ToKa3aTesel
PaZMOaKTUBHOIO 3arpsA3HEHUsS MECTHOCTHM W BIMSHMS WX Ha JIIOJEH, JKUBOTHBIX, PACTEHUS U
COOPYKEHHS.

K 0oCHOBHBIM MOKa3aTeNsIM OTHOCAT: YPOBHM pajuallii Ha TEPPUTOPUHN OOBEKTA U pa3Mephl
30H PaJMOAKTUBHOIO 3arpsi3HEHUS MECTHOCTH.

OneHka pagualMOHHOM OOCTAHOBKM SIBISIETCSl  00SI3aTENbHBIM  3JIEMEHTOM  PabOThI
ynpasienuil o aexam ['O u UC u komanaupos 'O rpakagaHCKuX OpraHu3aluidi ¥ IPOBOJUTCS IS
HNPUHATHS HEOOXOAUMBIX MEp IO 3aIIMTE JIIOJEH, *KUBOTHBIX, KOPMOB, IIPOJOBOJIBCTBUS, BOJBI,
TEXHHUKH U IPYTUX 00BHEKTOB.

OneHka paguanoHHON 00CTaHOBKH MOXKET IIPOBOAUTHCS IBYMsI CIIOCOOAMU:

- 110 pe3yJIbTaTaM MPOrHO3UPOBAHMS;

- 110 IaHHBIM PaJAHALIMOHHON Pa3BEIKU.

[lenpt0  MPOTHO3MPOBAHUS  PATUOAKTUBHOIO  3arpsA3HEHUST  MECTHOCTH  SIBJISIETCS
YCTAaHOBJICHUE C ONPEIEICHHON CTENEHBI0 JOCTOBEPHOCTH MECTOIOJOKEHUS M Pa3MEpPOB 30H
PaZMo0aKTUBHOIO 3arpsi3HeHUd. J{J1s MpOrHO3UPOBaHUS PaJUOAKTHUBHOIO 3arps3HEHHs] HE0OX0IMMO
3HATh BpPEeMs B3pbIBa; KOOPAMHATHI LIEHTPA (SMULIEHTPA) B3PbIBA; MOILIHOCTD SIEPHOIO B3pbIBA; BUJ
B3pPbIBA; HAPABJIEHHE U CKOPOCTh CPEIHETO BETPA B paliOHE B3PbIBA.

PanuanyonHas o0CcTaHOBKaA, BBISIBJIEHHAsE METOJIOM IIPOTHO3a, JA€T TOJBKO MPUOIMKEHHbBIE
XapaKTepUCTUKU  paJuOaKTHUBHOrO 3arpsisHeHus. OnHako oOHa o0naJaeT HEOCHOPUMBIM
IIPEUMYIIIECTBOM - OBICTPOTON MOJYYEHHS JaHHBIX O BO3MOXHOM 3arpsi3HEHHMH, UTO 00ecreunBacT
CBOEBPEMEHHOE MPUHITHE MEp 0 OpraHU3allMy 3allluThl JIIOJeH, MmoMoraer BeIOpaTh Haumbosee
1esaecoo0pa3Hble ClIocOObl IEHCTBUM, MOCTABUTD 3a/1a4d Pa3BeJIKe.

daxTHueckasi paguanroHHas 00CTaHOBKA BBISBISETCS MOJAHHBIM pa3BEIKW HA OCHOBAHUU
M3MEPEHHBIX YPOBHEHN pajiMallii MOCJE BBIMAJEHUS paAMOAaKTUBHBIX BEIIECTB U3 00JIaKka SAEpHOTO
B3pbIBa M 00pa3oBaHus ciena o01aka Ha MECTHOCTH.

74



JUis OLIEHKM paAuallMOHHOW OOCTAaHOBKM HEOOXOAMMO MMETh CJEAYIOLIME HCXOIHBIE
JaHHbIE!

- BpeMs U BHUJ SAJIEPHOTO B3pbIBa, OT KOTOPOIO MPOMU3OILILIO PaJIHOaKTUBHOE 3arpsi3HEHUE
00BEKTa WIIM MapUIPYTOB NEPEIBUKEHUS (HOPMUPOBAHUN;

- KO3(p¢UIHMEHTHl ocnabJeHus YpOBHEW paaualuy 3JaHHH, COOPYKEHHH, yOexwuul,
IIPOTUBOPAJUALMOHHBIX YKPBITHH, TPAHCIIOPTHBIX CPEJCTB, HCIIOJIb3YyEMBIX Ul 3aIlUTHI;

- YCTaHOBJICHHBIE AJIs1 BBIIIOJHEHUS 3aJaHUH JOITYCTUMBbIE 103bI 00JIy4YEHNUS;

- CPOKH BBIIIOJIHEHUS IIOCTABICHHBIX 3a7a4;

- METEOPOJIOTUUECKNE JAHHbIE (HAIIpaBJIEHNUE U CKOPOCTh CPEHETO BETPA).

Bpems B3peiBa MOXET OBITh YCTAaHOBJIEHO OpraHaMH pa3BeAKHM WIM MOJY4EHO W3
ynpasnenus no genam 'O u YC paiiona wnu ropoxaa. Ecnu mo xakuM-inbGo mpudvHaM BpeMs
AJIEPHOTO B3pbIBa HE YCTAHOBJIEHO, TO €r0 ONPEACIAIOT PACUETHBIM ITyTEM.

Ecnu BpeMs siiepHOro B3pbIBa HEM3BECTHO, TO €r0 ONPEIEISIIOT [0 CKOPOCTH Clazia YpOBHS
panuanuu co BpeMeHeM. [ 3Toro B Kako-nubo Touke Ha TEPPUTOPUH OOBEKTA JIBAXK/Ibl OHUM U
TEeM ke IpUOOPOM U3MEpPSIOT BEIUMUYMHY YPOBHSI paJuallii C ONpPEAEICHHBIM HHTEPBAIOM MEXITY
3aMepami.

3aTeM pacCUMTBHIBAIOT OTHOIICHHWE YpPOBHEH paauanuu Ipu BTOPOM U IEPBOM 3aMepax
P,:Py- Ilo HaliieHHOMY OTHOIIEHHIO M M3BECTHOMY HHTEPBAy BPEMEHU OIPEICIAIOT BPEMs C
MOMEHTA B3pbIBa 10 BTOPOTO U3MEPEHUS.

3HaueHue K03 pHLHEeHTOB ocnalneHus YPOBHS paavanuu 3/1aHUSIMU,
IIPOTUBOPATUALMOHHBIMU YKPBITHUSIMM M TPaHCHOPTHBIMU CpEACTBAMU O€pyT M3 CIIPAaBOYHBIX
MmatepuanoB. KoapuuueHT nokaspBaer, BO CKOJIBKO pa3 YKpbITHE OCIabIseT BO3AeCTBUE YPOBHS
paauanuy, a cie0BaTeNbHO, U 103y 00JIy4eHus.

3HauyeHue Ko3(puumeHTa onpenessoT o 3aBUCUMOCTH

Koc=Pput Py
rie  Koen - kK03 punment ocnabneHns ypoBHs paaualvy 3/1aHus, COOPYKEHUs, TPAaHCIIOPTHOTO
CpEICTBa;

Pgy, Py - COOTBETCTBEHHO ypOBEHb paJuallii BHE YKPBITUS U BHYTPH YKpPbITHSL, P/4.

JlonmycTuMble 10361 O0IYyUYEHHUS yCTaHABIMBAIOT TAKUM 00pa3oM, 4YTOObI OHM HE BBI3BIBAIM Y
JI0JEH paAvalMOHHBIX MopaxeHuil. [Ipy yCTaHOBICHMM IONMYCTHMBIX [03 YYHMTHIBAIOT, YTO
00J1y4eHHE MOXKET OBITh OJTHOKPATHBIM U MHOT'OKPATHBIM.

JlomycTuMble 03Bl i BBINOJIHEHHWS 3aJaHMsA, KAaK IPAaBWIO, OIPEIEIAIOT CTapllne
HaYaJIbHUKH.

CpoKu BBINIOJIHEHUS 3a/1a4 ONPEIEIAIOT CTapIINe Ha4aJIbHUKH, HO IO IPOAOKATEIbHOCTH
OHM HE JOJKHBI IPEBBILIATH BPEMs, 3a KOTOPOE JIMUHBIM COCTaB MOKET MOJYYUTh J03bl BBIIIE
JOTTYCTUMOM.

Meteoponorudeckue nansble ynpasieHue no aenam 'O u UC oObekra Oyzaer momydarts ¢
METEOCTaHIIUI WIIX METEOMOCTOB.

2.2. MeToanka OLleHKHM PaJHALMOHHOI 00CTAHOBKH.

B Havasne uznararoTcs HCXOIHBIE JAHHBIE B CIEAYIOIIEH IIOCIEN0BAaTENbHOCTH.

Jliis o1leHKH 00CTaHOBKH HEOOXOAUMO:

1. JlaTh onpeneneHne 4YTo Takoe YCTOHUYUBOCTh PAbOThI CEIbCKOX03AHCTBEHHOTO 0OBEKTa.

2. Onpenenuts npenen ycronuuBoctu 3nanus u MTII k Bo3aeiicTBUIO yIapHOW BOJHBI.

3. OmnpenenuTh >TaJOHHBIA ypoBeHb paauauuu (Ha 1 4vac mocne B3pbiBa) (P;) Ha
TEPPUTOPUU 0O0BEKTA

Bocnonb3yemcst popmyiioil BeIYNCIEHUS 3TaTOHHON MOIIHOCTH:

P = Pttyou

rae Py — ypoBeHb paguanuu MpUHATBHIM HA IIPOU3BOJIBHBIA MOMEHT BPEMEHH ty,, OTCUATAHHBIN
OT MOMEHTA B3PbIBA.
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4. OnpenenuTh U BRIYEPTUTH TpaduK craga MOIHOCTH 1036l (Py) 3a mepuox 96 gacos. OT
MOMEHTAa B3pbIBa MEPBbIC U BTOPbIE CYTKU OMpeaeaeHue nenatb Ha 1, 2, 6, 12, 18, 24, 30, 42, 48,
4acoB, TPETbU U YETBEPTHIE CYTKH Ha 60, 72, 84, 96

5. Onpenenuts 03y obnydenus nepconana MTII 3a 4 cyTok mpu ycioBuu ero paboTsl Ha
OTKPBITOH MECTHOCTH (BpeMsl CMEHBI COCTABIIAET 8 U):

D = 5RAt %2
47k

3auy
rae At — Bpems BO3ACHCTBUS MOpaXkaroLero Gpakropa, u;
At=ty-tyo
t, — Bpems paboThl, 4
Ksam—K03(hUIIHEHT 3aIIUTHI 30aHUS, IS OTKPHITON MECTHOCTH paBeH 1.
6. Onpeaenuth TpeOyeMbiit kodpdunueHT ocmadnaeHus (KTp.) mpu KOTOPOM JHOIU MOTYT
MOJIYYUTh A03Y O0IydeHHsI He OoJiee TOMyCTUMON 1034 .
) D4
Tp Ddon
7. CpaBHuBas kodddurment ocnadbnenus Gpakruuecku (Kgpa.) A7 371aHUH U COOpYKEHUM
(moxBan) mo 3azaHuil0 ¢ Kodbduuuenrom TtpebyembiM (Krp.) HeoOXoauMo ciaenaTh BBIBOA:
YCTOWYMBO Balle COOPYKEHHE PAJMOAKTUBHOMY 3aPa)KCHUIO MM HEYCTOHYMBO Kgyqc. BHIOMpaeTCs
W13 TaOIUIBL.

K

1.10 Jlexnus Ne 14 (2 gaca).
Tema: «YcToHYUBOCTH PYHKIIMOHUPOBAHUS 00HEKTOB arpONpPOMbIIIIEHHOT0 KOMILJIEKCA»
1.10.1 Bonpocskl Jieknuu:

1. OOuue moHATUS U OCHOBBI YCTOWYHNBOCTH OOBEKTOB.

2. MeTouKa OLIEHKH YCTOMUMBOCTH OOBEKTA.

3. [TyTv moBBIIEHUS] YCTOMUMBOCTH PabOTHI CENbCKOX03HCTBEHHOr0 00bekTa B YC.
4. JIlukBUgAnuUs MOCIEICTBUM Ype3BbIYaHBIX CUTYAIIUH.

1.10.2 KpaTkoe conep:kaHue BOIPOCOB:

1. O0mme MOHATHS U OCHOBbI YCTOMYMBOCTH 00BEKTOB

B coBpeMEHHBIX YCIOBUAX PE3KO BO3PACTAIOT TpeOOBaHMS K O€30MIaCHOCTH U YCTOWYMBOCTH
(GYHKIIMOHUPOBAHUS HAPOIHOTO XO34KiCTBa U O0BEKTOB SKOHOMHMKH B MHPHOE U BOECHHOE BPEMS.
3TO ompenenseTcss poCTOM HEraTUBHOTO BIIMSHUS TEXHOTCHHBIX aBapuil M KatacTpod Ha MpUpoay U
HacesieHue cTpanbl. CTaTUCTUKA CBUIETENBCTBYET, YTO B MOCJIETHUE IO/ MaTepHANIbHBIE TIOTEPU B
pe3ysibTaTe Ype3BbIYaWHBIX CUTyallul exeronHo Bo3pacTtatoT Ha 10—30%, a mpupocT BajoBOro
HAI[MOHAJILHOTO MPOJYKTa YK€ He B COCTOSTHUM KOMIIEHCHUPOBATh MOTEPH OT aBapHii, KatacTpod u
CTUXUIHBIX O€ICTBUII.

Omnpenenenue MOHATHHA "yCTOMYUBOCTB", "MOBBINIEHUE YCTOMYMBOCTH" (DYHKITMOHUPOBAHHMS
HapOJHOI0 X03siCTBa, TeppUTOpUi U 00bEeKTOB faercs B "Kartanore ocHoBHbIX noHsATuil PCUC":

— yCTOMYMBOCTh (DYHKIMOHUpPOBaHUS HapogHoro xo3sictBa B UC— 3TO cmocoOHOCTH
TEPPUTOPUATIBHBIX U OTPACIIEBBIX 3BEHHEB HAPOJHOTO XO34MCTBA YIAOBIETBOPATH OCHOBHBIE
KU3HEHHO Ba)KHbIE WHTEPEChl HAaceleHUs M OOIecTBa Ha ypoBHE, 00ecreuyMBarolleM HX
3alUTy OT OMAacHOCTEH, BbI3bIBa€MbIX McTOYHMKaMu YC NmpupogHOro M aHTPONOTE€HHOTO
XapakrTepa;

— ycToWymBOCTh  (pyHKIMOHUpOBaHHs Teppuropuii B UYC — 3T0  crocoOHOCTH
TEPPUTOPUATBHOTO 3BEHAa HAPOJHOIO XO3SAWCTBA YAOBIETBOPSATH OCHOBHBIE >KM3HEHHO
BaXHBIE MHTEPECHl HACEJIEHHUS M O0ILEeCTBAa Ha YpPOBHE, 00ECHEYMBAIOIIEM HX 3aIIUTY OT
OTIaCHOCTEM, BbI3bIBaeMBIX HcTOUHUKaMU YC MpUpPOAHOTO U aHTPOIIOI€HHOTO XapakTepa Ha
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OIPEJIEIICHHOU TEPPUTOPUHU.

YCcTOWYNBOCTDh JIO0OM TEXHHUYECKOM CHCTEeMBI — 3TO BO3MOXXHOCTh COXPAaHEHHUS ee
paboTOCIIOCOOHOCTH MPU JTHOOBIX HEIUTATHBIX CUTYALIUSX.

K ocHoBHBIM (hakTOpam, OmpeneisionyM YCTOWYUBOCTh (PYHKIIMOHUPOBAHUS PA3THYHbIX
00BEKTOB 3KOHOMHUKHU, MOYKHO OTHECTH:

— HaJHMyYMe HAJEKHOM CHCTeMbI 3allUThl MEpcoHana 0O0bEeKTa OT Mopaxkaromux (HakTopoB
BO3MOKHBIX HCTOYHUKOB UPE3BbIYATHBIX CUTYAIUH;

— (u3nUecKkyr0 yCTOWYMBOCTH OO0BEKTa, T.€. CIIOCOOHOCTH BCEX €ro IMOACHCTEM
INPOTHBOCTOATh BO3JCHCTBUIO IMOPAXAOIMMX (PAKTOPOB HCTOYHMKOB UPE3BBIYAHHBIX
CUTYallU;

— Oecriepe0OMHOCTh OOecreyeHus: MPOM3BOJCTBA BCEM HEOOXOAMMBIM JJisi  BBITYCKa
NPOAYKIHUH (CBIPhEM, TOIJIMBOM, KOMIUICKTYIOIIMMH H3JIEIHSAMH,  JJIEKTPOIHEpPrHei,
BOJIOM, ra30M, TEIJIOM U Jp.);

— OecnepeOOHHOCTD pabOThI CTPYKTYPHI YIIPaBICHHUS,

— BO3MOXHOCTb BOCCTaHOBJIEHHS [IPOU3BOJICTBA IIPU €r0 HAPYILEHUU;

— 3a0JaroBpeMeHHYI0 MOATOTOBKY (opmupoBanuii 'O nis mpoBeneHUs cracaTelbHBIX U
aBapUIHO-BOCCTAaHOBUTEIBHBIX PalOT.

Peann3oBbiBaThbCs 3TH (aKTOPBI TOJDKHBI €IIle Ha dTanax MPOeKTUPOBAHMS, CTPOUTENLCTBA U
BBOJIa B 3KCIUTyaTallM0 0OBbEKTOB 3KOHOMUKU. [Ipu BEIOOpE MII0MAA0K MO CTPOUTEIBCTBO JOJKHA
YUHUTBIBATHCSI BO3MOXKHAsl CTENEHb ONACHOCTH TEPPUTOPUM B ClIydae NPUMEHEHUs SAEPHOIO
OpYXXHsI, TIPU aBapUsAX Ha PAAUAIMOHHO U XMMHUYECKU OIMACHBIX OOBEKTAX, a TAKKE BO3MOXKHBIX
MPUPOJHBIX KaTakiIu3Max (KaTacTpo(UUYeCKuX 3aTOIIICHUSAX, 3eMJICTPSACEHUAX, yparaHax U Apyrux
CTUXUUHBIX O€NCTBUAX). Bce 31eMEeHTBl NMpPOEKTHUPYEMBIX OOBEKTOB AODKHBI OLEHMBATHCS Ha
COOTBETCTBHE YCTAaHOBJICHHBIM KPUTEPHUSIM YCTOMYHUBOCTH OT BO3MOXKHBIX MOpaKkalomux (HakTopoB
MCTOYHHUKOB YPE3BBIYAMHBIX CUTYyalluil. B 0CHOBE MOBBIMICHHS YCTOMYMBOCTH (DYHKITMOHUPOBAHHS
00BEKTOB SKOHOMUKH JIEKAT CIEAYIOIINE TPUHIIUIIBL:

— 3a07aroBpeMEHHOCTb;

— nuddepeHITUPOBaHHBIN MTOIXO/T;

— Heo0XoauMas JOCTaTOYHOCTh;

— KOMIUIEKCHOCTb IIPOBEICHHS MEPOIIPUATUI 3AILUTHI;

— pPaBHOYCTOHYMBOCTh K TOpakaromuM QakTopaM ucToyHUKOB YC BCeX OCHOBHBIX

AJIEMEHTOB O0BEKTA.

[IpoBeneHNI0O MEpPONPUATHI MO IMOBBIIIEHUID YCTOMYMBOCTH TEXHUYECKUX CHCTEM U
00BEKTOB BCErJa MPEAIIeCTBYET UCCIeI0BaHNE YCTOMUNBOCTH KOHKPETHOTO O0BEKTA.

K wuccnenoBanuio yCTOWYMBOCTH NPOMBIIUIEHHOTO OOBEKTa (TEXHUYECKOM CHCTEMBI)
OOBIYHO TPUBJICKACTCS WHKEHEPHO-TEXHUUECKUH MEepcoHaNl W pabOTHUKHM OTHela TIpaKAaHCKOU
00OpOHBI, @ B HEOOXOIUMBIX CIIydasX — HAay4YHO-HCCIIEOBATEIbCKUE U NPOEKTHBIE OPraHU3alliH,
MPUHUMABILKE yYacTHE B MPOCKTUPOBAHUU OOBEKTA.

OOmiee pyKOBOACTBO MCCIEAOBAHMUAMM OCYIIECTBIseT HadaabHUK ['O  (aupexTop
MPEeanpHusaTHs), TPUKa30M KOTOPOTO OMPENENSIIOTCS CPOKH IMpOBelIeHus paboT, cocTaB pabouux
TPYII U TJIaHBI IPOBEACHUS UCCIIEI0OBAHMUS.

HccnepoBanuio mojuiexar 34aHUS OCHOBHOTO M BCIOMOTaTEIbHOTO IPOMU3BOCTBA,
TPAHCIIOPTHBIE KOMMYHHUKAIIMK OOBEKTA, MOCTBI, 3CTaKaJbl, TPAHCIOPTHBIE TYHHEH, MOA3EMHbIC
MEepexo/ibl U COOPYKEHHUS, KOMMYHaIbHO-I)HEPreTHUECKUE CETHU, CHCTEMbl BOJOCHAOXKEHUs H
KaHaIu3alluu, CETU Tra30-, ANIEKTPO- U TEIUIOCHAOKEHHUS, CTAaHOYHOE U TEXHOJIOTHYECKOE
o0opynoBaHuE, TEXHOJIOTHYECKHE MPOLIECCHl IPOU3BOJICTBA, CUCTEMbI YIIPABICHHS TPOU3BOCTBOM
U €ro MaTepUaIbHO-TEXHUUYECKOT0 CHAOXEHMS. B 3aBUCUMOCTH OT 0COOEHHOCTEN IPOM3BOCTBA HA
KOKIOM OOBEKTE MOTYT OBITh BBIJIEJCHBI JTOTIOJHUTENbHbIE 00JACTH HCCIIEIOBAHMS U CO3JIaHBI
COOTBETCTBYIOLUE TPYTIIHI.

Ha mepBoMm »oTame wuccienoBaHus MNPOMBIIUIEHHOTO OOBEKTa .IMPOBOAMTCA AaHAIU3
YSI3BUMOCTH U YCTOWYMBOCTH €Tr0 OTACNIbHBIX 3JeMeHTOB B ycioBusax YC. BaxHol yacTbio 3TOU

77



paboThI ABJISETCS OLIEHKA OMACHOCTH BBIXOJA U3 CTPOS WM pa3pylIEHUs OTAENIbHBIX 3JIEMEHTOB, a
TaKXe Bcero oobekTa B 11esoM. Ha 3ToM 3Tane npoBoasTcs paboThl IO aHATTU3Y:
- TOCJIEICTBHUU aBapHUi OTIEIIBHBIX CUCTEM IIPOU3BOJCTBA;
- pacIpoCTpaHEHMs yAapHOH BOJHBI IO TEPPUTOPUU HPEANPUATHS (B3pBIB pE3epBYapoB,
KOMMYHMKAIUH, B3pbIBOONIACHBIX BELIECTB, AEPHBIX 3apsAJ0B U T.I1.);

- pacIpOCTpaHEHUs OTHS IIPU Pa3IMYHBIX BUJAX MOKApOB;

- HaJIE)KHOCTU YCTAHOBOK U IPOMBIIIICHHBIX KOMIUIEKCOB;

- paccenBaHMs BELIECTB, BBICBOOOXKJAOINXCSI TP YPE3BbIUANHBIX CUTYAIUAX;

- BO3MOXXHOCTH BTOPHUYHOTO 00pa30BaHUsl TOKCUYHBIX, 10XKApO- U B3PBIBOONIACHBIX CMECEH
U T.IL.

Ha BTOpoM »sTame pa3pabaTbiBaloTCd MEpPONPUATHSA [0 MOBBILIEHUIO YCTOMYMBOCTU U
3a0J1arOBPEMEHHON MOATOTOBKE OOBEKTa K BOCCTAHOBJIECHUIO (M3MEHEHMIO) MOCIIe Ype3BblYaliHON
CUTYAaLUH.

HccnenoBanue ycTOWYMBOCTH (DYHKIIMOHUPOBAHUS 00BEKTa HAUMHAETCS 3a0JIT0 10 BBOJA
€ro B 3Kciuryarauuto. Ha craguu nmpoekTupoBaHus OIpeneleHHbIE PA0OTHl BBIIOIHSAIOT MPOEKTH-
POBILIMKHU. AHAJIOTMYHbIE UCCIIEI0OBaHUS 00BEKTa MIPOBOJSATCS CO-, OTBETCTBYIOLIMMHU CIy*KO0aMu Ha
CTaJAVM TEXHUYECKUX, DKOHOMHUYECKHX, 3KOJIOTMYECKUX U HMHBIX BUIOB dkcrneptus. Kaxnmas pe-
KOHCTPYKLIUS MJIM pacIiupeHue oObeKTa Takke TpeOYIOT HOBOI'O HCCIIEAOBAaHUS yCTOWYMBOCTH.
Takum oOpa3om, uccie0BaHHE YCTOMYMBOCTH — 3TO HE OJHOPA30BOE JACHCTBHUE, a JUIMTEIbHbIN,
IVUHAMUYHBIM mpolecc, TpeOyroIuii MOCTOSSHHOIO BHUMAaHMS CO CTOPOHBI PYKOBOJCTBA,
MHXEHEPHO-TEXHUUECKOT0 IIEPCOHANA, CIYKO IpakJaHCKON 0OOpPOHBI.

Ilpu oueHKe BHYTpEHHEH IUIAHUPOBKU TEPPUTOPUU OOBEKTA OINpeNeNnseTcss BIHUSHUE
IJIOTHOCTH M THIIA 3aCTPOMKM Ha BO3MOKHOCTb BO3HHUKHOBEHHUS M PacCIpOCTPAaHEHUs I10KAPOB,
o0pa3oBaHME 3aBajOB BXOJOB B YOEKHIIAa W IPOXOAOB MEXAy 3aaHusMH. Ocoboe BHUMaHHE
oOparmraercss Ha y4acTKH, IJIe MOTYT BO3HHKHYTh BTOPHUYHBIE (DaKTOphI MopakeHHs. lIpu sTom
IIPOTHO3UPYIOTCS MOCIEICTBHUSA:

— YTEYKH TSKEJBIX U JIETKUX ra30B U TOKCUYHBIX JbIMOB;

— I0XapoB LIUCTEPH, KOJOALEB, POHTAHOB;

— BO3JCHCTBHUS APOBBIX MOJIHUN;

— B3PBIBOB [1aPOB JIETKOBOCIIIAMEHSIIONINXCS KUIAKOCTEN;

— HarpeBa u ucnapeHus 6acceiiHOB M EMKOCTEH C pa3Iu4YHbIMU JKUKOCTIMU;

— pacceuBaHMs IPOLYKTOB CrOPaHUs BO BHYTPEHHUX MOMELICHMSIX;

— TOKCHUYHOI'O BO3JCHCTBUS Ha 4EJIOBEKA MIPOAYKTOB TOPEHUS U UHBIX XMMUYECKUX BELIECTB;
— TEIUIOBOM pajualvy IIPH MoXKapax.

2. MeToauka OlleHKH YCTOMYNBOCTH 00beKTa

Llenb OIEHKM yCTOWYMBOCTH OOBEKTa COCTOUT B BBISBICHUHU HanOoiiee ysS3BUMBIX MECT B
IIPOU3BOJICTBEHHBIX IIOMEIIEHUSAX, TEXHOJIOIMYECKOM OO0OpYAOBaHUM M KOMMYHHMKALMIX H
MOJITOTOBKE MPEIOKEHHUH 110 MOBBIIICHUIO YCTOMYMBOCTH O0BEKTA B LIETIOM.

OneHka ycTOMUMBOCTH 00BEKTa MPOBOAMTCA B JiBa 3Tama. B mporecce nepBoro Ha OCHOBE
MIPOTHO32 OTPEACISIOT BEPOSTHYIO OOCTaHOBKY, KOTOpas MOXKET CJIOXKHTbCS Ha OOBEKTE MpH
BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYaLUH.

Ha BTOpoM »sTame uccienoBaHMi pa3padaTblBalOT IUIAH MEPONPUSITHH MO IOBBIILIEHUIO
ycToiunBOCTH paboThl 00BEKTa, KOTOPHIM BBINOJIHAIOT B Mpolecce 0ObIYHOM MPOM3BOJICTBEHHOM
JESATENbHOCTH U B IEPHOJ YTPO3bl BOSHUKHOBEHHUS YPE3BBIYAHBIX CUTYAIIH.

OrneHka HaJEeKHOCTH CHCTEMBbl 3alUTHI MEpCOHala O0BEKTa CBOAUTCS K OINPEAETICHUIO
KodpdunrenTa HagekHOCTH 3aUTH (Ky;), KOTOPBIN BBITEKAET U3 ONpeAeieHuss KodPPHUIUEHTOB
uKeHepHor 3ammThl TnepcoHana (K,uxs), ero omoemeHHOCTH (Kop), oOyueHHOCTH (Ko6)
00€CIIeYeHHOCTH MIEPCOHAlIa CPEACTBAMH MHIMBUAYATbHON 3alIUTHI, HATMYUS U PEATbHOCTH IJIaHa
9BaKyallUd M paccpelioTOYEHHUs INepcoHana OOBbEKTa M WIEHOB MX CEeMeH B 3aropojHOH 30HeE.
KoadduurenTs! onpenensiorcs Kak 4acTHOE OT JAEJCHHSA, HApUMep, CyMMapHOW BMECTHMOCTH
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BCeX yOeXHILl Ha OOIIy0 YMCIEHHOCTh IIEpCOHAIAa UM YKciIa OOYYEHHBIX Ha OOILYH YHCIEHHOCTb
IepCcoHaIa.

Onenka BO3AEHCTBUS yIapHOW BOJIHBI siAepHOro B3pbiBa. Kpurepuem g onpeneneHus
YCTOMUMBOCTH OOBEKTOB SKOHOMMKH K BO3JICHCTBHIO yIapHOM BOJHBI SIEPHOTO B3pbIBA SBISAETCS
BEJIMYMHA W30BITOYHOIO AABJIEHUS, IPU KOTOPOM 3JIEMEHTHI 3JaHHUM, COOPYKEHUI U MHKEHEPHBIX
KOMMYHHKAIHMH 1100 COXPaHAIOTCS, TM00 MOMy4yaroT ciaadble ¥ YaCTUYHO CPEAHUE Pa3pyLICHHUS.

3Ha4YeHUs BEJMYMHBI W30BITOYHOTO JIABJICHUS BO (POHTE YIAPHOM BOJIHBI, TP KOTOPBIX
MPOUCXOJAT DPA3pPYyLICHUs 3AaHUN, COOPYKEHMH M 00OpYAOBaHMs, HAXOIATCA MO TabauIaM U
¢dopmymnaMm. PesynbTaThl OLIEHKHM YCTOMYMBOCTH 30aHMU, coopyxkeHuid u KommyHukamumii x
M30BITOYHOMY JIaBJICHHIO 00001at0TCs B BUe TaOuIIbl.

[Tocne oleHKU OTHENBHBIX COOpPYKEHUH OlleHUBaeTcss 00beKkT B 1eiom. Ilpu sTtom ero
YCTOMYMBOCTb ONPENEISIIOT MO TOMY 3JaHMI0 U COOPYKEHHUIO, KOTOPOE pa3pyllaeTcsi IpH
HauMEHbIIEM U30bITOYHOM JaBJICHUH.

3aBepIlIUB OLIEHOYHBbIE PAa0OTHI, MPUCTYMNAIOT K pa3paboTKe MEpONPUATHH, HEOOXOIMUMBIX
JUIS TIOBBIIIEHUS YCTOWYMBOCTH HauOoJiee YSI3BMMBIX 3[aHMM WJIN COOPYXEHUH K BO3AEHCTBUIO
YIapHOU BOJIHBI SIEPHOTO B3PbIBA.

OneHka BO3JEHCTBUS CBETOBOTO (TEIUIOBOIO) W3IY4YEHMs. Y CTOHYMBOCTH OOBEKTa K
BO3CHCTBUIO CBETOBOIO (TEIJIOBOIO) M3JIYyYEHMs OLIEHMBAIOT IO CHOCOOHOCTH €ro 3JE€MEHTOB
IIPOTUBOCTOATh 3arOpaHUI0 U BO3HMKHOBEHHIO MOXkapoB. OHa 3aBUCUT OT BEJIMYMHBI CBETOBOTO
UMITyJIbCa, OTHECTOMKOCTH COOPYKEHUH, 10KapO- U B3pPbIBOONIACHOCTH IIPOU3BOCTBA.

CaMbIMM OINAaCHBIMM SIBJISIFOTCSI TIOMELICHMS, 34aHMSI M COOPY)KEHHS, BO3BEIEHHBIE W3
CropaeMbIX MarepuanoB. OJHAKO NaXe 3JaHHUs M COOPY)KCHHMs, BBIIIOJIHEHHBIE M3 HECTOPAEMBIX
MaTEpUajoB, MOTYT BbIIEPKUBAThb BO3JIEHCTBUE OTHS WM BBICOKHMX TEMIIEPATyp TOJBKO
OTHOCHUTEJILHO HENIPOIOJDKUTEIBHOE BpEMS.

IIpu onieHKE yCTOMUMBOCTH COOPYKEHUI OOBEKTA BHAYajI€ H3Y4arOTCS XapaKTep Kaxaoro
CTpOoeHHUs U HauloJiee JIETKO BO3rOpaeMble 3JIEMEHTBhl €ro, 3aTeéM OINpPeNeNsioTCs BEITMYUHBI
CBETOBBIX HMITYJIbCOB (TEIJIOBBIX MIOTOKOB), IPU KOTOPHIX IPOUCXOJAT BOCIITIAMEHEHUSI 3JIEMEHTOB
00BEKTa, M CPABHUBAIOTCS C BOZMOKHBIM, CBETOBBIM MMITYJILCOM OT ucTOYHMKA YC.

IIpu oueHKe YCTOWYMBOCTH OOBEKTa K CBETOBOMY M3JIyUYEHHIO BHHUMATEIbHO M3y4yalOT BCE
CTPOCHMSI, DPACIONIOKCHHBIE B DPAaJWyce  BO3MOXHOIO BO3rOpaHMs, a TaKKe AaHATU3ZHPYIOT
MIOCJIEACTBHS, KOTOPbIE MOTYT BO3HUKHYTh OT IOXapa, ¢ y4€TOM XapakTepa NpPOM3BOACTBA U
IUIOTHOCTH 3aCTPOMKH. BO3HMKHOBEHME €IVHMYHBIX IT0’KAPOB M IPEBPAIICHHE UX B CIUIOLIHBIC
30HBI OTHSI ONPEIEINIAIOTCS IJIOTHOCTBIO 3aCTPOMKH.

Pe3ynpTaThl OLIEHKHM TEIUIOBOIO BO3JCHCTBUSA 3aHOCATCA B CBOAHYK Talmiuiy,
aHAJIN3UPYIOTCS, JENAI0TCS BBIBOABI M ONPEAEISAIOTCS MEPOIPUSTHS 110 MOBBIIIEHNIO YCTONYMBOCTU
KOHCTPYKLUH, npenen Gpu3nyeckoil yCTOHYMBOCTH KOTOPBIX MEHbILIE YCTAHOBIEHHBIX JUIsl OOBEKTa.

Onenka BO3ACHCTBUS pallOaKTUBHOTO 3apaxeHus. Pabora oObekra B mepByr0 Oodepeib
OyzneT 3aBHCETh OT CTENEHU MOPaXEHUS HOHM3UPYIOIMMHU H3IYyYEHHUSIMU €ro IepcoHala MU
3apakEHMsl BBITYCKAEMOM MPOAYKLHH paJMOaKTUBHBIMM BemiecTBaMu. Kpurepuem omnpeneneHus
YCTOMUMBOCTH SIBJIAETCS MAaKCHMAJIbHO JONyCTUMas J103a OOJy4deHHs, KOTOpas He HPUBOAUT K
norepe paboTocroCOOHOCTH U 3a00JIEBAHUIO JIIOJEH JTyueBOi O0JIE3HBIO.

OneHka ycTOMUMBOCTH O0BEKTa K BO3ACHCTBUIO 3THUX (DAKTOPOB BKIIOYACT ONpeAeeHHE
KodpdunreHTa ociabiieHus] pagualuy 3JaHHSIMH M COOpyXeHusMHu. Ilo pesynbTaram OLEHKH
3alIUTHBIX CBOMCTB 3/aHUIl M COOpPYKEHMH OT MOHU3UPYIOIIMX H3Iy4eHUH pa3padaTbIBaroTCs
MEpPOIPUATHS 110 3aLIUTE Pa00UUX U CIYKAIIMX IPEITPUITHSL.

OreHka BO3CHCTBUSA 3JICKTPOMAarHUTHOTO uMitynnbca (OMU). Kpurepuem ycTOMYHMBOCTH K
OMMU sBnsiercs Haln4yue Ha OOBEKTE MOJABUTENEH NMUKOBBIX HampsbkeHui n Harpysok (IITITHH),
KOTOpBbIE OHU MOTYT BBIIEP)KaTh IO CPAaBHEHHUIO C MAKCUMAJIBHO BO3MOXKHBIMHM IIPH SAIEPHBIX
B3pbiBax. [logaBuTENM MUKOB HANPsDKEHUH BKIIOYAIOT B ce0s ra30HAINOJHEHHBIE WM BaKyyMHBIE
HCKPOBBIE Pa3psAJHUKH, 00ECIEUUBAIOIINE YPOBEHb 3aLIUTHI OT HECKOJBKMX COTEH JIO0 JIECSTKOB
TBICSIY BOJIBT U OBICTPOAECHCTBUE JJO HECKOJIBKUX HAHOCEKYH/I.
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OneHka YCTOWYMBOCTM CHCTEMBl YIPABJIEHUS, CBSI3U M OINOBELICHUS. YIIpaBlIEHUE
00BEKTOM COCTaBIISIET OCHOBY JEATEIBHOCTH PYKOBOACTBA I'O 10 CBOEBPEMEHHOMY M YCIIEIIHOMY
BBIITOJIHEHUIO TIOCTABJICHHBIX Iepel Hel 3anad. KpurepusMu yCTOMYMBOCTH CUCTEMBI YIIPABICHUS
SBJISIIOTCSl HAIMYKME U COCTOSIHME 000pYyAOBaHUs MyHKTOB ynpasieHus (I1Y); HageHOCTh 3aluThl
JUYHOro cocrasa, IIY u y310B (CpeacTB) CBsI3U; CTPYKTypa M BO3MOXHOCTH pacdeTroB IIV;
HAJE)KHOCTh CUCTEMBI CBSI3U U ONOBEILEHUS.

Ilocne 3aBeplieHHs OLIGHKM pa3pabaThIBAIOTCA  MEPONPUATHS IO  MOBBILICHUIO
YCTOMYMBOCTH CUCTEMBI YIIPABJICHHUS], CBA3H U OIIOBEICHUS.

3. IlloBbIlIEHHE YCTOMYMBOCTH PA0OTHI CEJIHLCKOX0351iICTBEHHOr0 00beKkTa B UC

[ToBpimieHNEe yCTOMYMBOCTH pabOTHl 00BEKTa HSKOHOMHKM 3aBHCHT OT (DakToOpoB,
OTIPEACTSIONIUX HEMPEPHIBHOCTD €ro paboThl. OCTaHOBUMCS Ha OCHOBHBIX U3 HUX.

BaxuelmmM ¢GakToOpoM MOBBIIICHUSI YCTOHYUBOCTH pabOTHI JHOO0r0 0OBEKTa IKOHOMHKH
SBJISIETCS] CO3/ITaHNUE CUCTEMBI HAJI€KHOM 3alUThl iepcoHana. C 3TOH 1eNbi0 BO3BOAATCS 3allUTHBIE
COOpYKEHMsI TUIIAa YOeXUIL A YKpbITUs HanOousbluel padoTatomed cmeHsl npennpustus u [1PY
B 3arOopOJIHOM 30HE JJIs OTABIXAIOILIEH CMEHBI U WIEHOB UX cemell. Ha ydacTkax ¢ HenmpepbIBHBIM
IIPOU3BOJICTBEHHBIM IIPOLECCOM CTPOSITCS MHIMBHUIYyaJbHblE YyOeXHINAa C ,JUCTAaHIIMOHHBIM
YIOPaBICHUEM TEXHOJIOTMYECKUM MHpoueccoM. IIpoBoasTcs moAroTOBUTENbHBIE MEPONIPUSTHS 11O
paccpeOTOUYEHUIO U 3BAKyallud B 3arOPOAHYIO 30HY MPOM3BOACTBEHHOI'O MEPCO-| Haja U YJIEHOB
UX CeMel; HAKOIUICHWIO, XPAaHEHHI0 W MOJJEPXKAHUIO TOTOBHOCTH CpPEJICTB HWHAMBUIYAJIbHON
3aluThl. BakHEHIIMM 3JI€MEHTOM NOAIOTOBKM K 3allUTe SBJIseTcs oOyueHue pabodyux Hu
CIy)KalllUX yMEJIOMY MPUMEHEHHUIO CPEACTB M CHOCOOOB 3alIHTHI, ACHCTBHUSAM B Upe3BbIYaHHBIX
CUTyaIlusiX, a Takke B cocTraBe (pOpMHpPOBAHUI TpU MPOBEICHUU CHACATEIHHBIX M aBapUHHO-
BOCCTaHOBUTEIbHBIX padoT.

3amuTa  MHXEHEPHO-TEXHUYECKOIO0  KOMIUIEKCa  MpeAycMaTpUBaeT  COXPAaHEHHUE
MaTepUaIbHOW OCHOBBI MPOU3BOJICTBA: 3/IaHUN U COOPYKEHHM, TEXHOJIOTHYECKOT0 000PYAOBaHUS
1 KOMMYHaJIbHO-9HEPIE€TUUECKUX CETEH.

31aHug U COOpPY)KEHHUS TIpU CTPOUTENbCTBE Ha O0O0BEeKTe HeoOXOJUMO pa3MellaTh
paccpeoToueHo. Mexay 31aHusSIMU JOJIKHBI OBITH NMPEAYCMOTPEHBI IPOTUBOINOKAPHBIE PA3PHIBBI
IIMPUHOM HE MeHee CyMMapHOl BBICOTHI JBYX coceAHMX 3AaHuid. Hawubomee BakHbIE
IIPOU3BOJICTBEHHBIE 3/1aHUSI HEOOXOIMMO CTPOMTH 3ariayOJeHHBIMU WIHM NTOHM)KEHHOH BBICOTHI, 110
KOHCTPYKLUHUU — JIy4llle KeJle300€TOHHBIE C METaNIMYeCKUM KapkacoM. B KaMeHHBIX 31aHUsX
MEPEKPBITHUS JTOHKHBI OBITh U3 apMUPOBAHHOTO OE€TOHA WM U3 ,0€TOHHBIX ITUIUT. Bonbiue 3qaHus
ClIeIyeT pa3AelsaTh Ha CEKI[UM HECTOpaeMbIMU CTeHaMH (OpaHaMayIpaMH).

Cxknaackue TOMEIICHHS [Jisi XPaHEHHUsS JIETKOBOCIJIAMEHSIOMIMXCS BellecTB (OeH3UHa,
KepocuHa, HeTH, Ma3yTa) MOJDKHBI I. pa3MeniaTbCsi B OTIENbHBIX OJIOKaX 3ariyOJIeHHOTO WM
10J1y3aray0JIeHHOI0 TUIIA Y TPaHUI] 00bEKTa UJIH 3a €€ MpeieIaMH.

OT yCTOMYMBOCTH 3[JaHUHA M COOPYKEHHI 3aBUCUT B OCHOBHOM YCTOMYHMBOCTH BCEIrO
oObekTa. [loBbllIeHNE MX YCTOMYMBOCTH JIOCTHIaeTCsl YCTPOMCTBOM KapKacoB, paM, MOAKOCOB,
KOHTP(OPCOB, MPOMEKYTOUHBIX OMOp IJIsi YMEHBIICHHs IMpoJieTa HECYyIIHUX KOHCTpyKIuil. [lns
MOBBILICHUSI NPOYHOCTH HEBBICOKHME COOPYKEHHUS UYAaCTUYHO OOCHINAIOTCS TPYHTOM; BBICOKHE
(TpyOBI, BBIIIKK, OAalIHMU, KOJOHHBI) — 3aKPEIUISIIOTCS OTTSXKKAMU, pACCUMTAaHHBIMU Ha
BO3/ICHICTBUE CKOPOCTHOT'O HAMOPA YAapHOU BOJIHBI.

3ammra emkoctedt co C/ISIB n nmerkoBocniaMeHsIOMMUMUCS KUIKOCTIMU OCYILECTBIISIETCS
IyTeM UuX oOBaJoBaHUS (CO3JaHMS 3EMIISIHOTO Bajla BOKPYT €MKOCTH, PAacCUMTaHHOIO Ha
yaep KaHHe MOJIHOTO 00beMa KUAKOCTH).

OCHOBHBIE MEPONPUSTHS 110 NOBBILIEHUIO YCTOMUNBOCTH TEXHOJIOTUYECKOTO 000pYy10BaHUS
BBHJly €ro 0oJiee BHICOKOM MPOYHOCTH M0 CPABHEHHIO CO 3/IaHUSMH, B KOTOPBIX OHO pa3MelaeTcs,
3aKJII0YAIOTCS B COOPYKEHUU HaJl HUM CIIELUAJIbHBIX YCTPONUCTB B BUJIE KOXKYXOB, IIaTPOB, 30HTOB
U T.I1., 3alIUIIAIONIUX €r0 OT MOBPEKICHUS 00JIOMKaMHU pa3pyliaromuxcs KoHCTpykui. [Ipu Hemo-
CTaTOYHOM YCTOMUYMBOCTH C€aMOro OOOPYJOBAaHMSI B LENSIX IIOBBIIIEHUS COXPAHHOCTH II0CIIE
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JEUCTBUSL CKOPOCTHOIO HAamopa yJapHOH BOJIHBI OHO JOJDKHO OBIThb INPOYHO 3aKPEIUIEHO Ha
dbyHIaMEHTaX aHKEPHBIMH OOITaMH.

[ToBpIlIEHNE YCTOMYMBOCTH CUCTEM 3JIEKTPOCHAOXKEHMSI AOCTUTAETCsl MPOBENECHUEM Kak
OOIIErOpOICKNX, TaK U OOBEKTOBBIX HHKEHEPHO-TEXHUYECKHX MEPOIMPHUATHI. DIIEKTpOIHEPrus
JOJDKHA TIOCTYNATh HAa 0OBEKT KaK MUHUMYM C JIByX HampasieHuil. [Ipu sHepronuranuu ¢ oJJHOro
HaIpaBJIEHUs] YCTAHABJIMBAETCS aBTOHOMHBIN (aBapHilHBIN) HCTOYHUK (TI€peBUKHAS DJIEKTPOCTaH-
musi). TpaHcopmaropHble TOMEIIEHUS, paclpeieluTeNbHas anmaparypa U MpuOOpbl HAIEKHO
3aIUIIAI0TCS, B TOM YUCIIE U OT AJIEKTPOMArHUTHOTO UMITYJIbCa SIAEPHOTO B3PHIBA.

Oco0oe BHUMaHUE HYKHO YJEIATh 00ECIIEUeHUIO YCTOMUUBOCTUA CUCTEM CHA0XKEHHS Tra3oM.
Bcio cuctemy ra3ocHa0keHHs CIEIyeT 3aKOJbleBaTh, YTO MO3BOJUT OTKJIIOUUTH MOBPEXKICHHBIE
Y4acTKM M HMCIOJIb30BaTh COXpaHMBIIMECS JMHMM. Ha razonpoBomax HE0OX0IMMO yCTaHaBJIMBATh
3aMOpHYIO0 apMaTypy € IUCTAaHIIMOHHBIM YIPABICHUEM U KpaHbl, aBTOMAaTHUYECKU MEPEKPbIBAIOIINE
nojiavy rasa npu paspyleHuu Tpyo.

HckmounTenbHOe 3HaUY€HHWE HMMEET CO3/laHue YCTOWYMBOM CHCTEMBI BOJOCHAOKEHUS
o0bekTa. ObecrneueHne BOAON OCYLIECTBISIETCS OT IBYX MCTOYHHMKOB — OCHOBHOT'O U PE3EPBHOTIO,
OIMH M3 KOTOPBIX JOJDKEH OBbITh TMOA3EMHBIM (apTe3uaHcKas CKBakMHA). Pe3epBHBIMU
HUCTOYHUKAMHU MOTYT OBITH OJM3KO pacCIOJOKEHHBIH BOJOEM, OT KOTOPOTO K OOBEKTY
3a01aroBpeMeHHO MOABOIAUTCS TPYOOIPOBOJ, a TaKkKe pe3epByaphl ¢ 3allacOM BOJIbI, 3alIUIIEHHbIE
OT PAJAMOAKTUBHOIO, XMMHYECKOTO M Ouonormdyeckoro 3apaxeHus. CeTu BOJOCHAOKEHUS
000pyAYIOTCS 3aIBUKKAMU JJIs1 OTKJIFOUEHUS OTJENbHBIX YUaCTKOB IIPH aBAPHUSIX.

YcTolunBOoCTh paboThl OOBEKTOB BO MHOIOM ONPENENAETCS °TAaK)KE HaJAEKHOCTBIO
(GYHKIIMOHUPOBAHUS CUCTEM Iapo- U TersiocHa0xeHus. [IpoMbliieHHbIe 00bEKTHI JOHKHBI BCET1a
uMeTh 1Ba | ucrounuka napa u temia — BHemHUM (TOLl) u BHyTpeHHUN (MeCTHBIE KOTEIbHBIE).
TermioBass ceTh 3aKOJBIIOBHIBACTCS, TNapajuiebHble YYacTKH CcoenuHsAoTca. [lapompoBoibl
IIPOKJIAIBIBAIOTCS MO/ 3€MJIEN B CIIELIMATIBLHBIX TPAHIIESX.

Kpome mnepeuucineHHbIX Ha OOBEKTaX MPOBOJAATCA M JOMOJIHHUTEIbHBIE MEpPONPUATHUS.
HenocpeacTBeHHO Ha NPOU3BOJACTBEHHOW  TEPPUTOPUM MAKCUMAJIBHO COKpAIAlOTCs 3aIlachl
B3pPBIBOOIACHBIX, TOPIOYMX U CHJIBHOJCHCTBYIOIIMX SAOBUTHIX BEIIECTB, & CBEPXHOPMATHUBHBIC
3amachl BBIBO3ATCS Ha O€30M1aCHOE pacCTOSHUE. Ha I TpyOompoBojgax ycCTaHaBIMBaIOTCS
aBTOMAaTHYECKUE OTKJIIOYAIOIIME YCTPOICTBA U KJIalaHbl — OTCEKATeNH, ePEeKPhIBAIOIINE BBILIEA-
LK€ U3 CTPOSI YUACTKH.

Jna ueneit Heirpanuzanuu CJISIB Ha XUMHUECKHX NPEINPUITUSIX HEOOXOIUMO HMETh
3arac pasJIMYHbIX JEra3allMOHHBIX BEUIECTB (IeJI04el, BOJHOTO pacTBOpa aMMMaKa, CEPHUCTOrO
Ha-5,Tpus u 1Ip.). B nexax nenecoobpazno o00pya0BaTh aBTOMAaTHYECKYIO CUTHAIN3AIINIO, KOTOPAas
Mo3BoJisiIa OBl MPEJOTBpAIlaTh aBapUHU, B3PBIBBI W 3ara30BaHHOCTh TEPPUTOPHUM, a TaKKE
MOATOTOBUTH M PAIlMOHATILHO Pa3MECTUTh CPEACTBA MOKAPOTYILICHHUS.

Jliis oOecrieueHns HENPEPHIBHOTO YIPABIEHUS HA 00bEKTE HEOOXOIUMO UMETh:

— HaJEeXHO 3allUIIEeHHbIe MyHKTHI YIpaBlieHus, aucnerdepckue myHKTol, ATC u paguoysen,

PE3EPBHYIO IEKTPOCTAHIUIO AJIS 3apPSAKH aKKyMYJISTOPOB U MUTAHUS PAIU0Yy37a;

— HaJeKHYIO CBSI3b C MECTHBIMU OpPTaHaMU, BBIIIECTOSIIMM HadaabHUKOM ['O u ero mrabom,
¢ popMupoBaHUAMH Ha OOBEKTE U B 3arOPOHOM 30HE;

— 3¢ EeKTUBHYIO CUCTEMY OINOBEIICHUS JOKHOCTHBIX JIUI[ M BCETO MPOU3BOJICTBEHHOTO
IIepCcoHaNa MPeaPUITHSL.

HazgexxHocTh MaTepHalbHO-TEXHUYECKOTO CHaOXeHUs oOecrneuynBaeTcsi OpraHu3aluen
YCTOMYMBBIX IPOU3BOJCTBEHHBIX CBSI3€H C MNPEANPUATUIMU-TIOCTABLUIMKAMU; 3a0J1aroBpeMEHHOM
MOATOTOBKOM CKJIAJ0B JUIsl XpaHEHHs] TOTOBOM MPOAYKLIMU; MEPEXOIOM Ha MECTHbIE HCTOUHUKH
CBIPbS M TOIUIMBA; CTPOMTEIHCTBOM 32 MpeJelaMH KPYIHBIX TOPOJIOB (HIMAIOB HPEANPHUATHIA;
CO3/1aHHEM Ha 00BEKTax 3aracoB ChIPhS, TOIINBA, 000PYI0BaHUS, MATEPUATIOB U KOMIUIEKTYIOIINX
JeTaneil; opranu3alyeil MaHeBpa 3anacaMy B Ipeesax 00beJUHEHM S, OTPACIIH.

CBeTromackupoBKa 00BEKTOB SKOHOMHMKH MPOBOAMUTCSA JIJISl 3aTPYIHEHUS UX OOHAPYKEHUS U
OIIO3HAHUS aBHALlMEN B TEMHOE BPEMsI CYTOK ONTUYECKUMU cpefcTBaMu. OHa BKJIIOYAET MEPOIPHSI-
THS TIO CHUYKEHHMIO OCBEIICHHOCTH HACEJICHHBIX MYHKTOB U 00BEKTOB YKOHOMUKH, HTHTEHCUBHOCTH
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CUTHAJIBHBIX, TPAHCIIOPTHBIX U IIPOU3BOACTBEHHBIX OTHEW, IMUTALIMIO JEMACKUPYIOIIUX IIPU3HAKOB
Ha CIIELUAJIbHO CO3/IaHHBIX JIOKHBIX O0BEKTAX.

Takum 00pa3om, U3 BCEro BBIIIEU3JI0KEHHOIO BBITEKAET, UTO O0ECIEUYEeHUE YCTONYMBOCTH
(GYHKIIMOHMPOBAHUS SKOHOMHKH, TEPPUTOPUNA U OOBEKTOB B UPE3BBIYANHBIX CUTYAllUIX MUPHOTO U
BOCHHOT'O BPEMEHM — CJIOXHAasi U MHOTOIUIaHOBas 3ajaya. Pemenue ee He0OX0AUMO U BO3MOKHO
JUIIb Ha 0a3e IIyOOKOro M3Y4EHHUs OTEYECTBEHHOIO M 3apyOeKHOTO OIbITAa, COCPEJOTOUYCHMS
YCWINH OpraHoB YIpPaBJIEHHUsS BCEX YpPOBHEH, 3a071aroBpeMEHHON IOATOTOBKM OOBEKTOB H
IPOBEACHUS MPENYNPEIUTEIbHBIX MEPONPUATUI MO MUHMMM3ALMU ylepda OT 4pe3BblUailHbIX
CUTyalUM.

4. JlukBUIAINS YPe3BbIYAHMHBIX CUTYalUil

JlukBuAauMs 4Ype3BbIYAWHBLIX CHTyaUMid — OTO aBapuiHO-cracaTelIbHbIE W JIPyTHe
HEOTJIOXKHBIE PAa0OThl, MPOBOAUMBIE TP BO3HHUKHOBEHHUM UPE3BBIYAWHBIX CHUTyallUd U
HalpaBJICHHbIE Ha CIAceHUE JKU3HEH W COXpaHEHHE 3JI0POBBS JIIOJICH, CHIDKCHHE YyiepoOa
MPUPOJHON Cpele W MaTepUalbHBIX MOTEepPb, a TaKKe Ha JOKAIM3aLMI0O 30H YpPE3BBIYAHBIX
CUTYaIMH, MpeKpaleHnue JHCTBUS XapaKTePHBIX JJISI HUX OMAacHBIX (DaKTOPOB.

JIukBHIanMs Ype3BbIUANHON CUTYAllMN CUATAETCS 3aBEPUIEHHON 10 OKOHYaHUHU TPOBEACHHUS
crlacaTeNbHBIX U JPYTMX HEOTIOKHBIX PadoT.

JIuxksupanusa YC

Jlpyrue HeoTnoxHbIe pabOThI

ABapuifHO-criacaTeIbHbIe padOThHI

1. PasBenky MapLIpyTOB JBUKCHUS
dbopMUpOBaHUI ¥  yYaCTKOB MPEACTOSIINUX
pabor.

1. IIpoxylagka KOJOHHBIX IIyT€H U YCTPONCTBO
npoe3foB  (MpoXoJoB) B 3aBajlax M Ha
3apayKEHHBIX Y4aCTKaXx.

2. Tymenwe mOXapoB Ha MyTAX JABWKCHHS
(hOpMHUPOBAHMI M ydacTKax padoT.

2. Jloxanuzauus aBapuii Ha KOMMYHAJIbHO-
YHEPreTUYECKUX U TEXHOJOTHYECKUX CETSIX.

3. Po3bICK NOpaXEHHBIX U HU3BICUEHHE HUX W3
3aBaJIOB, IMOBPEKICHHBIX WM TOPALIMX 3aHWM,
3ara3oBaHHBIX, 3aJbIMJICHHBIX M 3aTOILICHHBIX

3. VkperuieHue uin OoOpyLIEHHE YrpOXKaroliuxX
00BaJIOM KOHCTPYKIUH 3MaHUN (COOPYKEHUIA)
Ha TYTSX JIBYKCHHUS K yYacTKaM IPOBEICHUS

TTOMENICHUH. pabor.

4. OkazaHue NepBOM AOBpavyeOHOM MOMOIIU
MOPAKCHHBIM M DBaKyalusi HX B JIeYCOHBIC

YUPEXKIECHUS.

S. CanunrapHas o0OpaboTka JIOJIEH,
o0e33apakuBaHUE MX OJAEXKIbl, TEPPUTOPHH,
COOpYKEHHH, TEXHUKH, BOJIbI u
IIPOJJOBOJILCTBUSI.

JInkBHU AU OCIEACTBAN YPE3BBIYAHBIX CUTYAlUH TOJKHA BBIOIHATHCS B MAKCUMAJIBHO
KOpPOTKHE CPOKH. B 3TOM NeATEeIbHOCTH pa3IM4alOT TPU OCHOBHBIX JTarla.

Ha mepBoM 53Tame pealnsyloTCd MEPONPUATUS 110 IKCMPEHHOU 3aujume HACeNeHUs.
UYepe3 cucteMy OMNOBEUICHHS HAaceJeHHEe HWHPOPMHUPYIOT O BO3HHUKHOBEHUH UPE3BBIYAHHBIX
CUTyallud M1 O HEOOXOIMMOCTH HCIOJIb30BaHUS CPEJCTB MHIMBUAYAIbHON 3aiuThl. IIpoBoasrTcs
9BAKyallMs JIOJEH U3 ONACHBIX 30H M OKa3aHUE UM IEPBOM MeIUUMHCKONW nomomu. [IpuHumarorcs
HEOTJIOKHbBIE MEpBI Ul JIOKAJU3alMK aBapHil, a B ciydyae HEOOXOJUMOCTH BBOJUTCS B AEHCTBUE
KOMILUIEKC IIPOTHBOIOKApPHBIX Meponpuatuii. Ha 3TOM 3Tane mnpoBOAUTCS MOArOTOBKA K
BBIIMOJIHEHUIO CIIACATENbHBIX M JAPYIMX HEOTIOXHBIX pabor. [lig 3Toro 3abiaroBpeMeHHO
CO3JIAIOTCSI CTENUAIbHO O0yUYeHHBIE criacaTeNbHble (popMupoBanus. Ha mpoMBIIIIEHHBIX 00BEKTax
criacaTelbHble  IOJpa3fesieHuss (QOpMHUPYIOTCS U3 4YMciaa pabOTHHKOB 3TOr0  00BEKTa
(monpazneneHus rpaXxJaHCKOH 000POHBI O0BEKTA).

JUid monydeHMsl CBENCHMM O CIOXHUBLICHCS B pe3yjbTaTe Ype3BbIYAWHON CHUTyaluu
00CTaHOBKE IMPOBOAAT pPA3BEAKY oOuara IMOPaKEHHUs — TEPPUTOPUM, HAa KOTOPOM BO3HMKIU
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HEraTUBHBIE IOCIICJCTBUS B Pe3yjibTaTe JCWCTBHS OMACHBIX M BPEAHBIX (AaKTOPOB, BBHI3BAHHBIX
ype3BbIlYaiiHON cuTyanue. @opma ouara mopaKeHUsI 3aBUCUT OT BUJAA YPE3BbIYAHHON CUTYalUU:
IPU B3phIBaX M 3eMJICTPSCEHUSX — GopMa Kpyrias, IpH yparaHax, 3aTOIUICHUSX U CMepyax —
MMeeT BUJ TIOJIOCHI, MPH MOXKapaxX U OMOJI3HIX 00pa3yeTcs ovar Mmopa)keHusl HeMPaBUIbHON (GOpPMBI
u 1.1. PaznuyaroT npocTeie U ClIoXKHbIE (KOMOMHUPOBAHHBIE) odaru mnopaxeHus. [IpocTeie ouaru
MOpaXCHHsI BO3HUKAIOT IO/ JIEHCTBUEM OJIHOTO OMAaCHOTO HJIM BPEAHOro (hakTopa upe3BbIUaiiHOM
CUTYaIlu¥, a KOMOMHUPOBAHHBIC — OT BO3/ICHCTBUS HECKOJIBKUX (DAKTOPOB.

HaBTopoM »Tame mNpoBOIATCS cnacameibHvle U Opyeue HeomodcHble pabomsl, a
TaKKe MPOJIOJKAETCS BBITIOJIHEHUE 3a/adu MO 3alMTe HACEJICHUs W YMEHBIICHUIO MOCIEICTBUN
Ype3BbIYANHBIX CUTYyallui, HaYaThIX Ha MepBoM i3Tane. [IpomomkaroTcs nokanu3anus U TyLIEHUE
MOXAapoB, a TAKXKE CHACECHHME JIIOAEH W3 TOpAIIMX 3JaHUM U coopyxkeHuil. Ecinu B pesynbrare
Ype3BhIYATHON CUTYyalluu pa3pyllieHbl WU 3aBajeHbl 3alIUTHBIC YKPBITUA U yOeXKHILa, B KOTOPBIX
HaxXOJUJIUCh JIIOJIU, TPOBOAMUTCS HUX PO3BICK M U3BJIeUeHHEe u3 3aBaioB. l[locTpagaBmux u
MOJIYYMBIIUX PAHEHUs JOCTABISIIOT B MEAULMHCKHE yupexnaeHus. lIpomoikaercs Ttaxxke
9BaKyallMsl HACEJICHHs U3 OMACHBIX 30H.

B cayyae HeoOXxoauMocTH (BBIOpOCa B OKPYXKAIOLIYI0 Cpely paJMOaKTUBHBIX WM
TOKCHUYHBIX XMMHYECKHX BEIIECTB, a TaKXke OaKTepUOJIOTHYECKUX areHTOB) MPOBOJIST
CHelHalbHyI0 00paboTKy, KOTOpas MpeACTaBiseT co00il KOMILIEKC MEPONPHUITHI, TPOBOAUMBIX C
[[EJTbI0 BOCCTAHOBIICHUSI TOTOBHOCTH JIFOJICH, BXOSIINX B COCTAB CIEIUANBHBIX (DOPMUPOBAHHMA,
UCIOJIb3YeMOM TEXHUKH K MPOAODKCHUIO aBapUMHO-BOCCTAHOBUTENBHBIX paboT B odarax
MOPAKEHHUsI, a TAKXKE MOJATOTOBKH O0BEKTOB K BO30OHOBIICHUIO MPOU3BOJICTBEHHON JIEATEILHOCTH.

CnernuanpHas 00pabOTKa COCTOMT U3 o00e33apakKMBaHUS M CAHUTApPHOW OOpabOTKH.
OO6e33apaxkuBaHue BKIIOYAET B CeOsl CIENYIOIIME ONepaluu: JAe3aKTHUBALUIO, JIeTa3alluio,
ne3uH(GeKuuio M JAepaTH3auuio. /lezakmugayus — 3TO yAaJeHUE pPAaTUOAKTHUBHBIX BEIIECTB C
MOBEPXHOCTEN Pa3IUYHBIX MPEIMETOB, a TAKXKE OYMCTKA OT HUX BOJbI. Pa3znnuaroT MexaHudecKkui
u  (pU3MKO-XUMHUYECKHI  (XMMHUYECKHil) cmocoObl  yoaleHus  paJuOaKTHUBHBIX  BEIIECTB
(paanoakTUBHOM MBUIM) C OYMILAEMBIX MOBEPXHOCTEH. MexaHnueckoe ynaleHue paJuOoaKTHUBHOM
IIBUIM CBOAMUTCSI K CMBIBAHMIO €€ BOAOW MO/ JABJICHUEM C MIOBEPXHOCTH 3arpsi3HEHHBIX MPEIMETOB.
[Ipu ucnosib30BaHUM XMMHYECKOTO CHoco0a paguOaKTUBHYIO MbUIb CBSA3BIBAIOT CIHELUATBLHBIMU
pacTBOpaMH, MPEMATCTBYSI TEM CaMbIM €€ PacIpOCTPaHEHUIO B OKpyxKarwliei cpene. s artoro
UCIOJB3YIOT IOBEPXHOCTHO-akTHBHbIE (mopomok @-2, mpenapar OII-7 u OII-10) u
KOMIUIEKCOOOpa3yIolIe BelecTBa, KUCIOThl U 1enoun ((pocdatel HaTpus, TpuiioH b, maBeneByio
U JTUMOHHYIO KUCJIOTBI, COJIU 3TUX KUCJIOT).

Crnenyromasi omnepanusi 00e3BpeKUBaHUS — Oezazayus. Ee MCHONB3YIOT IS pa3iokKeHHs
OTPAaBISAIOMINX U CHJIBHOJCHCTBYIOIIUX SAOBUTBHIX BEIIECTB [0 HETOKCHYHBIX MPOAYKTOB. B
KaueCcTBE JErasupyrolluX BEIIECTB HCIONb3YIOTCA TaKK€ XHWMHUYECKHE COEIMHEHMS, KOTOpbIE
BCTYNAIOT B PEAKIUIO C OTPABIISIONIMMHU U CUIHLHOJICUCTBYIOIUMH SIZIOBUTHIMU BEILIECTBAMM.

Jlns ynanenus OTpaBisOMUX U CUIBHOACUCTBYIOMMX XUMUUYECKHUX BEIIECTB C 3apaXKEHHBIX
MIOBEPXHOCTEN HCIOJIb3YIOT MOIOIINE PACTBOPHI, IPUTOTOBJIEHHBIE HA 0OCHOBE nopouika C®d-24 nnu
OBITOBBIX CHHTETUYECKHMX MOIOUIMX BELIECTB. DTH PACTBOPHI, HE 00€3BPEKHUBAIOT OTPABIISAIOIINE
BEILECTBA, a JIMIIIb MMO3BOJIAIOT OBICTPO CMBITh UX C 3apa’KEHHON MOBEPXHOCTH.

Jerazanuio OpoBOAAT C NPUMEHEHUEM BOJbI, MOKIOIIMX pPACTBOPOB, PacTBOPOB
JEra3upyolnX U OPraHUYEeCKUX BEHIECTB, UCIIONb3YyS MOEYHble MamuHbl. Eciam mmeer mecto
KOMOMHHPOBAHHOE 3arps3HEHHE PATUOAKTUBHBIMU U OTPABISAIONIMMHU BEIIECTBAMHU, TO CHayala
MIPOBOJIAT JIEra3alllio, a YK 3aTeM Je3aKTUBALIHIO.

Jns yHuuTOXKeHus: Bo3OyauTeneil MHMEKIMOHHBIX 3a00JeBaHMi YeloBeKa U KUBOTHBIX B
OKpYXarolIlel cpene MpoBOIAT Oe3un@exyuro. Ee oCymecTBISIIOT GU3HIECKUMU, XUMHIECKUMA U
MEXaHUYECKUMH METOJaMHU.

Ou3nyeckue METOAbl MPUMEHSIOT B OCHOBHOM NpH KHIIEYHBIX WHpeknmsx. K Hum
OTHOCSITCS: KUIISTUeHUE Oelbs, MOCYbl, MPEAMETOB yX0Ja 3a OOJIbHBIMHU, C)KUTAaHUE HEHYKHBIX U
HENPUTOJHBIX I JAJIbHEHIIEr0 MCHOJIb30BAHUS BeEIIECH. XHUMHUYECKUM METOJA Je3aKTHBALUH
3aKJIIOYAeTCsi B YHUYTOXKEHHHM OOJIE3HETBOPHBIX MHKpPOOOB M  pa3pylIeHUH TOKCHUHOB
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IEe3MH(PHUIUPYIOIMIMMHU BEIIECTBAMH, B KAUE€CTBE KOTOPHIX UCIOIB3YIOTCS ATAHOI, IPOIMAHOJI, (PEHOIT
(kapOosoBasi KMCJIOTA) U €r0 MPOM3BOIHBIC (HAMPUMEP, TPUXJIOPO(DEHOT), a TakKe Pl APYTUX
BEILECTB. 3apaXKECHHYIO 0aKTEPHUOJOTUYECKUMH areHTaMu TEPPUTOPHUI0 00padbaThIBatOT (ITOJIUBAIOT)
Ne3HOUUUPYIOUMMU  BEIIeCTBAMU. OIJTOT Crmoco0  Je3aKTUBALlMU  SIBISETCS  OCHOBHBIM.
MexaHnueckuii MeToa e3uH(EKIUH 3aKI0YaeTcs] B yNAJICHUU 3apakeHHOTO CJOs TPYHTa WIH
YCTpPOICTBE HACTUIIOB.

C uenpio mpenoTBpaIleHUs] pacIpOCTpaHEeHUs] MH(EKIIMOHHBIX 3a00J€BaHUN HCIOIB3YIOT
METOJIbl depamusayuu, 3aKIIOYAIOUINECs] B YHUYTOXKEHHHM IEPEHOCYMKOB O3THUX 3a00JeBaHU
(MpImeit, kpeic, Apyrux rpe3yHoB). Kak m aesmHdexuus, aeparuzanus MOXKET OCYIIECTBIATHCS
XUMHUYECKUM, MEXaHUYECKUM M OHOJIOTMYECKMM MeTodamu. Hampumep, KpbIC YHHYTOXAIOT,
UCIOJIb3YS B KAYECTBE I0XMMHUKaTa KapOOHaT Oapusl.

Kak yxe ckazaHo Bellle, crenuanbHas o0paboTKa BKIIOYAET B CeOSl U caHumapuyio
0bpabomky, TOJA KOTOPOH IOHHMMAIOT KOMIUJIEKC MEPONPUATUH 10 JIMKBUAALMU 3apaKeHUs
JUYHOTO COCTaBa CracaTeNIbHBIX (POPMHUPOBAHUI 1 HACETECHUS PAIUOAKTUBHBIMU U OTPABIISIOLUIIMHU
BEILIECTBAMH, a TakXke OaKTepuoJIOTHYecKuMU cpeactBamu. Ilpu canutapHoit 00paboTke
o0e33apaXMBalOT KaK MOBEPXHOCTh Tela YeNOBEeKa, TaK M HapyKHbIE CIH3HUCTBIE OOOJIOUYKH.
OOpabaTtbIBaIOT TaKXKe 0Ky, 00YBb U MHAMBHUYaAJIbHbIE CPEACTBA 3ALLIUTHI.

PaznuyaroT moiHy0 M 4acTUYHYIO CaHUTapHYI0 00paboTky. IlepBoil M3 HUX moaBepraercs
JUYHBIA COCTaB CHacaTeNbHbIX (OPMUPOBAHM, a TaKKe SBaKyHPOBaHHOE HACEJCHHE IMOCie
BbIXOZa M3 3arpsi3HEHHBIX 30H. [Ipu monHO# caHuTapHOW 00paboTKe OOecreyuBaeTCsl MOJHOE
o0e33apaxMBaHuE OT PaJMOAKTUBHBIX, OTPABIAIOUINX U OaKTepHalbHBIX cpeacTB. OHAa MPOBOAUTCS
Ha TMyHKTax cCHOeuuasbHo o0paboTtku mrogei. Opnexna U Apyrue MpeaMeTbl U BellH
o0e33apaXMBalOT KaMEpHBIM WM Ta30BbIM METOJOM, a TaKKe 3aMauyMBaHMEM B pacTBOpax
ne3uH(EKTOB U MOCIeAYIONIeH CTUPKOM, KUIISTYUEHUEM U JIp.

YactuuHas caHuTapHas oOpabOTKa OCYLIECTBIISIETCSI HEMOCPEACTBEHHO B OYare MOpaXxeHus
JUIS WCKIIIOUEHUS BTOPUYHOro HHGpuuupoBanus moaeil. [Ipu 3TOM HpoBOASIT MEXaHHYECKYIO
OUUCTKY M O0O0pabOTKy OTKpBITBIX YYacTKOB KOXH, IIOBEPXHOCTEM OJEeXIbpl, OOyBU U
WHIUBUAYAIBHBIX CPE/ICTB 3aIUTHI.

Ha 3axnrountensHOM (TpeTbeM) JTane HA4YMHAIOTCS PabOTHl IO BOCCTAHOBIICHUIO
(GyHKIIMOHUPOBaHUS OOBEKTOB HAPOJHOIO XO3AHCTBA, KOTOPHIC BBIMOJHSIOTCA CTPOUTEIbHBIMH,
MOHTKHBIMH M APYTUMH CIIEHUATIbHBIMU Opranu3anusMu. Kpome 3T0ro, ocymecTBisercss pEMOHT
KHWIbsl WM BO3BEICHUE BPEMEHHBIX JKWIBIX MOCTpOoeK. BoccTaHaBIMBarOTCS TakXke JHEPro- U
BOJIOCHA0KEHNE, 00BEKTHl KOMMYHAJILHOTO O0CITY’)KMBAaHUSI U IMHUM cBsi3U. [locne okoHYaHMst 3TUX
U pana JApyrux paboT TMpPOU3BOAUTCS BO3BpallleHHE (pedBaKyalMsi) HacelleHUs K MEcCTy
MIOCTOSIHHOTO JKUTENIbCTBA.

1.11 Jlexuus Ne 15 (2 yaca).
Tema: «3ammrTa HacejleHUs M JUKBUAAUUSA nocaeacTBUH npu YC»
1.11.1 Bonpocsl Jekuum:

1. [TpyHIMIIBI 3a1UTHI HACETICHHS B UpEe3BbIYalHbIX CUTYaAIUX.
2. Opranun3zanus 3Baxkyanuu u3 308 YC.

3. 3alUTHBIE COOPYKEHUS.

4. CpencrBa MHIMBUyadIbHON U MEAUIIMHCKON 3aIUTHI.

1.11.2 KpaTkoe conep:kaHue BOIPOCOB:

1. llpuHuMnel 3ammThl Hacedennst B YC
3ammura HacedeHuss B UC - 3TO KOMIUIEKC MEpPONPHUITUH, MPOBOAUMBIX C LEJIbIO
HEJOMYUIEHUS TOPaXEHUS JI0JAeH WIM MaKCUMaJIbHOTO CHIDKEHHS CTENEHU BO3JIEUCTBUS
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nopaxaromux ¢GakTopoB. [IpuHIUNBI 3alUTHl HAceleHUs MPHUBEAEHbI HAa PHCYHKE 1, crmocoObl

3alllUThl HACEJIEHUS HA PUCYHKE 2.

[
I HPIEI-II_I:I-II'.ILI FAIMTEI HACCTCHILA

IMocToAHHOC PYRKOBOICTES IPPOBCACHICAM MCPOIPHATHA ©O © TOPOHEL
MpPapHTeECcTEa Poccin

l SafimaroRpesMeHHOe TUIAHIHPORAHIE Mep oIy IaTin I

Jidpdpep ernpp oRAHHEDT MTOAX0] © VETOM MNOMHTITIECKOI ¢, FKOHOMPIECKOTO H
oBOPOHHOTIO THATEHHA PecITyUmiE, olnacTiL, paiioHa, o0seKTa

Brzannodelic TEHE MePOIpPHATIHT IT0 3ALMHT e HACSTEHHA © MepOoITpPpHATHARMIL
Boopy:aeHHBDE O Pocorm

Dq"l.l.‘l_mm{t Hq}ﬂ"}mﬁ Ty 3AlITHT € B KOAMITICKCE © TIRHAMH 3REOHOR T OCROIO
H COLMATEHOT O PA3RHTHA PecITyiunEH, o0aacTH, paiioHa, o0bLexTa

Pucynok 1 - [IpyHIMIB! 321U Tl HACENEHUS

Criocofbl 2aupTLI
HACETeHIA
. ' '
Onoge- || VKpbITHE B Henomszo- Meponpuaria IBaKyaLpA,
IeHe FALHTHBLIY BaHHE MPOTHEOP ATHALMMOHHOIL | | paccpero-
COOpYRe- CPEICTR rq:-onmo.mmnecuoﬁ. TOMEHHE
HHAX HHIHBITY- | | npoTiBOGaKTepHATEHOI
ATHHOI JALGTBI
JALMTEI (ITP3, IX3, I1B3)

Pucynox 2 - CriocoOsI 3aIUThI HACEICHUS

Oco00 BaxHOE 3HAYCHUE B KOMIUIEKCE MEPOIPHUATHH IO 3alUTE HACEICHUS MPUHAIIICIKUT
OTIOBEIICHHUIO O BO3MOXXHOW OMACHOCTH C MOMOIIIbI0 curHaios ['O (pucyHok 3).

CHIHATE] IPpa#IaHCKoil 060pPOHEI

t ¥ : ¥ ¥

Broimariie Boem’ Ninorieckan PaanapioHHan Bosayumaa
OMACHOCTh OMACHOCTh Tpeeora! Or6oil

(GaxTepronory- BOLIYIHOI

Y€CKAA OMACHOCTE) TpeBor

| | | ]

[}
Cpeacraa noJaH CHrHANA

|

¥ [ [
CHIHATHI TPAHCTIOPTHBIX Boit cipen [IpepBHCTLIE IYIKH
CpelcTs NP eATpPHATHI

l | ]
 J

Peuepad iHpopMaLna

:

CpeacTea onopewesHa
|
k J L i L i
IIpoBoaHan cBAIL Paanoceas TenepH3sHOHHAA (BAL

Pucynok 3 - Curnasnbl onoBeneHus
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2. Opranusanus 3Baxkyanuu u3 30H UC

Ilon 26axomeponpusmusmu TOHUMAIOT PACCPEJOTOUEHHE M SBaKyallMIO HACENCHHs W3
KaTeropupOBaHHBIX TOPOAOB B 3aropoJHYI0 30HY. OHM OpraHM3yIOTCS B COOTBETCTBUU C IJIaHAMH
I'O paiiona (oObekTa).

Paccpeoomouenue - 310 BBIBO3 TPAHCIIOPTOM U BBIBOJI TICIITUM MOPSIKOM PabOUYNX U
CIIy’KalllUX OpraHu3alui ¥ NpeanpuaTuil, mpogomkaomux padory B ycnosusx YC u3 roporos u
HACEJIEHHBIX YHKTOB C Pa3MEILEHNEM UX B 3arOPOIHOM 30HE /Ul OT/AbIXA U MPOKUBAHMUSL.

Deaxyayus - 3TO BbIBO3 U BBIXOJ Pa0OYMX M CIYKAIIUX OOBEKTOB, AEATEIBHOCTh KOTOPBIX
NEPEHOCUTCSI B 3aropoAHyl0 30HY WM mpekpamaercs Ha Bpems UYC, a Takxke Bcero
HETPYJOCHOCOOHOr0 HaceleHus. ODBakyallls NPOBOJUTCA M3 TeX pailoHOB, rae mnpeObIBaHHE
HACEJICHUS MOXET MPHUBECTHU K TOPAKEHHIO BBIIIE JOMYCTHMBIX IIPEENIOB U TJI€ HEIb3s1 00eCTIeUnTh
€ro 3alUTy APYITMMHU CIIOCO0aMH.

OBakyalus NpPOBOAUTCS MOCJE TIIATEIbHOW MOATOTOBKHU JIIOJEH, TPaHCIOPTA, U3y4EHUs
MapHIpyToB JBUkKeHUs. CriocoObl HBaKyalluu MPUBEIEHBI HAa PUCYHKE 4.

Criocolbl 3BaKVALI
]

k3 L 3 L 4
TpPaHCTTOPTHLIMIT Tlenming MmopAaTKo K oMOHHHpOBaHHO &
CpefcTRaANIT
AeneTHOMO PO AHEIM 3A0POBaT TACTE HACCTOHI T TpaMcriopTos BBIBOIAT
TPAHCTIOPTOM (cKopOoCTE JBIGHEHITA — HHEATLI0E, GO/TbHEDE,
4 = 5 KMAL, MPHEATEL AEHIIIH H JeTeil
ARTOMOGIITEHEIM gepez 1 — 1.5 waca) Ao 10 mer
* TPAHCTIOPTOM

=_[ Bo/Hb M TPaHCTIOpTOM

Pucynox 4 - Cioco0sI 3BaKyaru

[Ipyn nnanupoBaHuM MepompUATUN O HpenynpexaeHuto U aukBuganuu YC Hameuaror
MEPONPUATHS U BpEMEHHBIE TTaPaMETPBI IBaKyalluH:

- OIpeJIeTIeHHE BU/IA 3BaKyalllH;

- pacueT pabouuX U CIy’KallluX Ha MPOBEJCHHE IBAKyallUH;

- MEpONpHUATHS 10 Oe3aBapHuiiHOM 00CTaHOBKE IPOU3BOJICTBA;

- IOATOTOBKA CXEM 3aBEPILEHUS Maplla K IyHKTaM BPEMEHHOI'0 pa3MeLICHUS;

- opraHuzanusi OxpaHbl OOBEKTa M MEpPHl 10 YCWIEHHIO IPOIYCKHOTO pEXUMa IpU
IIPOBEJICHUH BaKyalluu, €€ 3aBEpUICHUH U JUKBHAAUU nocnencteuit YC;

- OpraHM3alys MaTepHaAIbHO-TEXHIHUECKOTO U OBITOBOTO 00ECIIEYCHHS YBAKyHPOBAHHBIX.

Buael sBakyanuu:

- YKPBITHE B 3aLIUTHBIX COOPYKEHUSAX;

- HCIIOJIB30BAHME 3AIUTHBIX CBOWCTB 3/1aHUM U COOPYKEHUH.

Bup sBakyarnuu MO>KHO ONpPENeNuTh 1Mo (GOopMyse B 3aBHCUMOCTH OT (haKTopa BHE3AITHOTO
Hactyrienus YC:

T = Tuc — Theax,
rae T - BpeMs, UMEwIIeecs B 3amace 1 OpPraHU3alMK 3BAKOMEPONpUATUH, 4;Tuc - BpeMms
HacTyrieHus YC;

Th6ax - BpeMs, HEOOXOOUMOE MAJs OpraHU3alMy 3BAaKOMEPONPUATHI (ompenensercs 1o
wiany rpaduky sBakomeponpusTHii).Hampumep, Bpems moaxona oOmaka (XJI0p) 3apak€HHOTO
BO3/lyXa K 00bekTy 30 MUH., BpeMs TOJTOTOBKH K MPOBEACHHIO dBakoMmeponpusatuit 40 mun.; T =
30 mun. - 40 MuH. = -10 MuH., T.e. BpeMEHHU Ha BBIBOJ JIIOJEH 3a mpenensl oobekra HeT. Criocod
3alUTHI: IEPEBO/ JIIOJIEH HAa BEPXHHUE dTaXH, FepMETU3aLUs IOMEIEHU.

Pacuer pabounx u ciyKalux Ha IPOBEICHUE 3BAKOMEPOTIPUATHIA MTPOU3BOIUTCS UCXOS U3
HauOobIIel paboTaromiell CMEHbl MUPHOTO BPEMEHH.

3. 3amMTHBIE COOPYKEHMS

86



3aluTHLIE

COOPYKEHHSI OTHOCATCA K
MOIPa3CIIAIOTCS Ha HECKOJIBKO BUJIOB (Tabnuna 1., pucyHok 5).

Ta6muma 1 - 3anuTHBIE COOPYKEHUS

cpeacrBam KOJIJIGKTHBHOM

3anuTel. OHU

Yoexuiia

[TpoTuBOpanaIOHHbIE YKPBITUS

[Ipocreiimume ykpbITHS

I'epmeTnuHble yKpBITHS,
o0ecrneynBaroT 3alUTy OT
BCEX MOPAKAIOMINX (PaKTOPOB
(BBICOKMX TEMIIEpaTyp, OTH,
pPaaMOaKTHUBHBIX,
OTPaBJISIIOLINX, ABAPUNHO

XUMHUYCCKHU OIIACHBIX BCIICCTB,

00BaJIOB 00JIOMKOB
pa3pyLIEHHBIX 3JaHU).

Herepmernunsie ykpsITHs,

IOCTPOCHHELIC 3a6nar013peMeHHO

WM TipucnocoOeHHsIe (morpeba,

MIO/IMOJIbSI, OBOIIECX PAHMIIHIIA).

OObecneunBaioT 3aIUTy OT
PaAMOAKTUBHBIX U3JIyUYEHUH C
KOX(PUITUEHTOM OCTIabIeHUS
panuarmuu 10 300 pas.

OTKpBITHIE U IEPEKPHITHIE
menu. O0ecneunBaOT
3alIUTY OT PAJUOAKTUBHOTO
U3ITyYEHUS C

K03 hUIImeHTOM
ociabnenus no 20 pas
(mocne Ae3akTUBALUU - 10
40-50 pa3 cCOOTBETCTBEHHO).

FAIMHTHBIE COoOpyReHHA IO

|

YV hessna |

|

Tl 3auMTHEM
CBORCTEaM

| MpoTHEOPAAMALTHOHHEIS YEPBITHA

Ha knacosl

TIo 3amMTHED
CBOACTEaM [+

ITo yenosHamM
BO3IBeHHA

__I JabnaroBpemMeHH0 MocTpoeHHRE L_

EBICTPOBOSBOOHIVBIS

-

-

INo yenoBHAM
BOSBEfIEHHMA [+

Mansie - 150...600 yen |

I[lo
BMECTHIMOCTH

Cpemste- 600, 2000 wen |

[To mpuHUMmy ||
BOSBSOSHHA

—

EormsmHe- cEbime 2000 |

ITo yonosHamM
BOIBSOSHMA

__I OTASMBHO CTOAWHE |

BoTpoeHHRIS I

Crnepramto | | Ipucnocob.
MOCTpOeH- neHHbIE
Hble

JalHTa HacemeHHS |

ITo
HATHAY SHIEO

o

o] CTMELMAMLHOIC HASHAY €HHA i“‘

OB ero HasHAYSHHMA |

PasmemenHe opraHob

YTIPABNEHHA, CHCTEM

OTNOBEeHHA H CBAIH,
nevefHED VIpesHIeHHA

Pucynok 5 - Knaccudukanus 3aiuTHEIX COOPYKEHUN

K yOexumam

(pucyHok 7) OTHOCATCA COOpYXKEHUS,

obecreunBaroIe HandoIee

HAJCKHYIO 3aIIUTY JIIOJEH OT BCEX MOopaxaromux (akTOpoB SIACPHOTO OPYXKHUS - OT yAapHOU
BOJIHBI, CBETOBOI'O W3JIy4YE€HMs], IPOHUKAIOIIEH panuanuu (BKIOYass H HEUTPOHHBIM MOTOK) U OT

PaAUOAKTHBHOI'O 3apa’XKCHH.

YOexuIa 3amumaT TakKe OT OTPABISIONIMX BEHICCTB H

OaKTepHaIbHBIX CPENCTB, OT BBICOKHX TEMIIEPATyp M BPEAHBIX Ta30B B 30HAX IOXApOB U OT
00BaJIOB ¥ 0OJIOMKOB Pa3pyIICHHUH NPU B3PbIBAX.
TpeboBanus K yOexuIam npuBeIeHbl Ha PUCYHOK 6.
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TpeboparmAa K
yhesuam

I Dorcasil obeceqHBaTs HeMpephBHOoe NMpebbBarie Mamef He MeHee OBV CYTOK

I JHoroasnst BEITE HESATOIUA eMEDVEL

I Jormaas1 BRITE YOanmeHbI OT NMHHHA BOoOCoCTOKa H KaHANMHIaLHKE

_I Horcsant 6ure obopyRoBaHh! BeHTHAAUHER H cpencTBani OYHCTIH BO3AYXRA

I JIorrasnst HMeTh CAHHTApHO-TeXHHYaCIe yc*rpoﬁcma

II ,HO.IDIU-EI:[ HMETE EBEPHI:I'I'IJ:IE EbIXOObLI l

I Iorcanst BrITE OGGP}I'HDBW MeCTawH OJa CHOEHHA H NesaHHA

HOoimssibl HVMeTh

e
OCHOBHLIS NOMESLeHS BonomMoraren-sste ronMe et
- ANA YEpbIBAeMBIT, - GHIETPOBSHTHIALHOMHELE
- ANA NMyHETOE YIpPaBneHHa, MOME I SHH,
- And MeOMyHKTOB - CAHHTapHEIS VI,

-  OM3eNbHbIE SMeKTPOCTAHLME,
- CKMANL! NpofoBofibcTEHA,
- TamMGyp- koS

Pucynok 6. OcHoBHBIE TpeOOBaHUS K yOSKUIIIAM

JIronu MOTYT HaxXOJIUThCs B yOEXKHMIaX JUIMTENbHOE BpeMs, JaKe B 3aBAICHHBIX yOSXKUIIIAX
0e30macHOCTh HMX OOecreyrBaeTcss B TEYEHHWE HECKOJBKUX CYTOK. HaneXHOCTh 3amuThl B
yOexXHIax JOCTUTaeTcs 3a CUeT MPOYHOCTH OrPaXkJAoIIMX KOHCTPYKLUUH U HEpeKpbITHH HX, a
TaKXKe 3a CYET CO3JaHHs CAHUTAPHO-TUTMEHUYECKUX YCIOBHH, 00ECIEeYMBAIONIUX HOPMAIbHYIO
KHU3HEIEATENIBHOCTh IO/l B yOeXHIIAX B Cilydae 3apakeHHMsl OKpyXarolled cpeabl Ha
MOBEPXHOCTH PAJAMOAKTHBHBIMH, OTPABIISIOUIMMU BEIIECTBAMH W OaKTepHaIbHBIMH CPEICTBAMU
WJIM BO3HUKHOBEHHUS MacCOBBIX I10XKapOB.

Haubonee pacmpoctpaneHsl BcTpoeHHBIE yOexwuma. [log HHX OOBYHO HCHOJB3YIOT
NOJBAJIbHBIE WIIX TOJIYIOABAJIbHBIE ATAXKHU IPOU3BOACTBEHHBIX, OOIIECTBEHHBIX U JKUJIBIX 3JaHUH.

Bbe3MonBHO Takke CTPOUTENBCTBO YOEKHII B BHIE OTJCIBHO CTOSIINX COOpYKeHH. Takue
yOexXHuIa MOTHOCThIO WIIM YaCTUYHO 3ariyOsieHbl U OOCBIMaHbl CBepXy U ¢ O0KoB rpyHToM. Ilox
HUX MOTYT OBITH MPUCIIOCOOJICHBI pa3IMyHbIe TOA3EMHBIE MTEPEXObl U TANEPEU, METPOIIOIUTEHEI,
TOpHbIE BHIPAOOTKHU.

Yoexuma T0MKHBI pacroiararbcss B MeCTaX HAaMOOJIBIIETO0 COCPEIOTOYCHUS JIOICH, A
YKPBITUSL KOTOPBIX OHU IIPEJHA3HAYCHBI.

YOexuie COCTOMT M3 OCHOBHOTO MOMEIICHUS, IpeIHA3HAUYeHHOrO JJs pa3MeIleHUs
YKpbIBa€MbIX JIIOJIEH, M BCIOMOTAaTEIbHBIX IOMEIIEHUI-BXOJ0B, (QHIBTPOBECHTUISLIMOHHOM
KaMephbl, CAHUTApPHOI'O Y3714, 1JI1 OTOIMUTEIBLHOI0 YCTPONCTBA, a B PSJIE CIy4aeB M MOMELIEHUHN IS
3alIMIECHHON JM3€eIbHONM YCTaHOBKM M apTEe3MaHCKOM CKBaxuHbl. B yOexwumie O6o0ibioi
BMECTHMOCTU MOTYT OBITh BBIJICTICHBI MOMEUICHUS MOJ KIaJOBYIO JJISl POIYKTOB MHUTAHUS H O]
MEAMIMHCKYIO KOMHATY.

[lomemenne, mnpegHa3HAYEHHOE MUl pPa3MELIEHUS YKPBIBAEMBIX, pPaCCUUTHIBACTCS U3
OIpEZICIIEHHOE KOJIMYECTBO JIOJEH: Ha OJHOrO 4eloBeKa IpenycMmarpuBaercs He MeHee 0,5 m"
iomaau nona u 1,5 M" BHyTpenHero oobemMa. boinbioe nmo miomaay noMenienue pa3ouBaeTcs Ha
OTCeKH BMecTUMOCThI0 1Mo 50-75 denoBek. B momemenun (orcekax) oOOpynyrOTCsS ABYX- WIH
TPEXBAPYCHBIE Hapbl-CKAMEHKU [UI1 CUACHMS M IOJKM JUIsl JIe)KaHWS; MecTa s CHACHHUSA
ycTpauBatotcs pazmepoM 0,45x 0,45 m, a s nexanus -0,55x 1,8 m.
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Pucynox 7 - TunoBas cxema yoexuiie

Juis Toro 4YroObl B TMOMEIICHHUs, TJI€ pAcCloNaraloTCs YKpbIBaeMbIe, HE IPOHHKAI
3apakKeHHbIN PaJMOAKTUBHBIMU, OTPABISIOIIMMHU BEUIECTBAMH U OaKTepHaTbHBIMU CpPEACTBAMHU
BO3/IyX, OHH XOPOLIO TE€PMETU3UPYIOTCS. IDTO JOCTUTAETCs IMOBBIIICHHOW IUIOTHOCTBIO CTEH M
NEPEKPBITHI TaKUX MOMELIEHUM, 3aJ€JIKOM B HUX BCEBO3MOXHBIX TPELIMH, OTBEPCTHM MW IIp., a
TaK)Ke COOTBETCTBYIOIIUM 000pPYIOBAHHUEM BXOJIOB.

VY6exuie 0ObIYHO MMEET HEe MEHEe JIBYX BXOJOB, PACIIOJIOKEHHBIX B MPOTHBOMOJIOKHBIX
cTOopoHax. BcTpoeHHoe y0Oexuile J0IKHO UMETh, KPOME TOT0, aBaApUIHBIN BBIXOJ.

Bxonpl B yOexwiie B OOJBIIMHCTBE CIy4yaeB 00OPYAYIOTCS B BUJE IBYX ILIIO30BBIX Kamep
(TamOypoB), OTHEJICHHBIX OT OCHOBHOTO TIOMEIICHUS M TEPErOPONKEHHBIX MEXKIy co00it
FePMETUYECKUMU JBEPSMH.

CHapyXu BXOJla yCTpaWBaeTCsi NpOYHAs 3alIUTHO-TEpPMETHUYECKas JBEpPb, CIIOCOOHAs
BbIJIEP)KATh JaBJICHHUE yIapHOU BOJIHHI sIIEPHOTO B3pbIBA. BX01 MOXeT nMeTh mpearamoyp.

ABapuiiHBI BBIXOJ TPEACTABISICT COOOH TMOJ3EMHYIO TaJepel0 C BBIXOJOM Ha
HE3aBAIMBAEMYI0 TEPPUTOPHUIO YEpe3 BEPTUKAIBHYIO IIAXTy, 3aKaHYMBAIOLIYIOCSA IPOYHBIM
OTOJIOBKOM ( HE3aBAJIMBAEMOM CUYUTAETCS TEPPUTOPHs, PACIOJIOKEHHAss HAa PACCTOSIHUU OT
OKPY’KAIOIIMX 3JIaHUH, PAaBHOM IOJIOBHHE BBICOTHI OJIFDKAMINIEro 3/1aHUs TUTFOC 3 M). ABapuUAHBII
BBIXOJl  3aKpBIBACTCS  3alUTHO-TEPMETUYECKUMM  CTABHSMHU, JBEpPSIMU  WIU  APYTUMHU
OTKPBIBAIOLUMUCS YCTPOUCTBAMU JJI1 OTCEKAHMS YJAPHOU BOJIHBI.

B (GuAbTpOBEHTIWISIIMOHHONW KaMepe pa3Mmemaercs (QUIbTPOBCHTHIISIIMOHHBIN arperar,
o0OecreunBarOMINi BEHTHIALMIO TOMEUICHUM YyOeXHIa W OYHMCTKY Hapy»KHOTO BO3JyXa OT
pPaauOaKTUBHBIX, OTPABJISIONINX BEUIECTB U OAKTEPUATbHBIX CPENICTB.

OuUIbTPOBEHTWIAIMOHHBIN arperaT-3to 00bIyHO arperar BDA-49, ®BK.1 wm ®BK-2,
COCTOSIIIHIA U3 QUIBTPOB-TIOTIIOTUTENCH, TPOTUBOMBUIBHOTO (QIIIBTPA U BEHTHIIATOPA M BXOISIIHIA
B cucTeMy GuibTpaBeHTW MK yOexuma (pucyHok 8). B aTy cucremy, Kpome TOro, BXOAST
BO3/1yX03a00pHOE YCTPONCTBO, BO3AYXOBObBI, KIIAMMAHBI-OTCEKATEIM YIAPHOH BOJHBI SACPHOTO
B3pPbIBA, PETYIMPYIOLIAs anaparypa.

OuUIBTPOBEHTWIALIMOHHASA CUCTEMA MOXKET paboTaTh B JBYX PEKUMAX: YUCTOM BEHTUIISILIUU
u  ¢dunpTpoBeHTWIISIIMU. B  mepBoM pexuMme BO3AYX OYHMINAETCA OT IpyOOAUCIEepCHOM
PaAMOAKTUBHOM MUK (B MPOTHBOINBUIEHOM (DUIIBTPE), BO BTOPOM - OT OCTATBHBIX PaIMOAKTUBHBIX
U BEIIECTB, a TaKKe€ OT OTPAaBISAIOIIMX BEHIECTB M OakTepHaNbHBIX CpeAcTB (B (UIbTpax-
MTOTJIOTUTEIISIX ).

PucyHnox 8 - ®uiabTpOBEHTIIISIIMS yOSKHIIIA.
KonmuuecTtBOo HapykHOro BO3ayXa, II0aBa€MOro B YOEXKHUIIE HO pEXKUMY UUCTON
BEHTWISILIM, YCTAHABIMBACTCSA B 3aBUCUMOCTH OT TEMIIEpaTyphbl BO3ayXa B KonuuecTBe oT 7 a0 20
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M-4, 110 PeXHUMY QHIBTPOBEHTUIIALMHU- OT 2 10 8 M-/4 Ha yKpbIBaeMoro desioBeka. [logaua Bo3nyxa
OCYILIECTBIISAETCS 110 BO3JyXOBOJaM C IIOMOILBIO BEHTUJIATOPA.

Ilpu pacnonoxeHun yOekuIla B MeCTe, IJ€é BO3MOXKEH CHJBHBIH TOXap WIH
3ara3oBaHHOCTb  TEPPUTOPUM  CUJIBHOJCHCTBYIOIIMMHU  SIIOBUTBIMHU  BEILECTBAMHU,  MOXKET
IpeaycMaTpuBaThcs PEKUM MOJTHON M30JAIMU MOMEIIEHUH yOexuIa ¢ pereHepanueil Bo3ayxa B
HUX.

Cetn BO31lyXOBOJOB, PACIOJOXKEHHbIE B YOEXKHILE, OKPAIIUBAIOTCS B OTJIMYUTEIbHbIC
[[BETA: PEXKMMa YUCTON BEHTHIALUY - B OeNbIi, pexknuMa (pUIbTPOBEHTUIIALUU- B KpacHBIN. TpyOs!
PELUPKYIALUN BO3AYXa OKPAIUBAIOTCS TAK)KE B KPACHBIN 1IBET.

Ecnu yOexuine 3arepMeTH3MpOBaHO HANEKHO, TO IOCIE 3aKPhIBAHUS JIBEPEH, CTaBEH H
npuBeJeHNs (PUIBTPOBEHTUIIALIMOHHOIO arperara B JIelicTBUe JaBJIeHUE BO3/1yXa BHYTpH yOeKuIla
CTaHOBHUTCS HECKOJIBKO BhIIIE aTMOc(epHOro (0Opa3yercsi Tak Ha3bIBAEMBIil TOATIOP).

B y6exumie o00opynyroTcs pa3indHble HHKEHEPHbBIE CUCTEMBI: 3JIEKTPOCHAOKEHHs (TpyOBbI
C DJIEKTPOIPOBOJIKOMN OKpAIlIeHbI B YEPHBINA LIBET), BOJOCHAOKEHHS (TPyObl OKpaIICHBI B 3€JIE€HBII
IIBET), OTOIUICHUS (TpyOBl OKpalieHbl B KOPHUYHEBBIM 1BeT). B Hem oOopyayercs Takxke
pPaTIuOTPAHCISIIMOHHAA TOYKa (TPOMKOTOBOPUTENb) M yCTaHaBiuMBaeTcss TenedoH (mpu
BO3MOXHOCTH OpTaHU3YeTCsl PaliOCBA3b).

B nomemenusx yOexuIina pa3MeIialTcs, KpOME TOTO, KOMIUIEKT CPEICTB Uil BEICHUS
pa3BeAkH (AO3MMETpUYecKHe MNpUOOpbI, MPUOOPHl XMMHUYECKOM pa3BeAKH W T. JI.), 3allUTHas
OJIe’)KJa, CPEICTBA TYLIEHUs I0XKapa, aBApUUHBIA 3amac MHCTPYMEHTA, CPEACTBA aBapUIHOIO
OCBEILIEHU, 3a11ac POJOBOJILCTBUS U BOJBI.

B y06exwuine nomKHbI OBITh TaKXKe JOKYMEHTHI, OTPEICISIONINE XapaKTepUCTUKY H IIpaBUia
COJIepKaHUs €ro, MacnopT, IUIaH, IpaBUiIa COJEpXKaHWs U Tabedb OCHALeHMs yOexwuina, cxema
BHEUIHUX M BHYTPEHHHMX CETEl C YyKa3aHMEM OTKJIOYAIOUIMX YCTPOMCTB, >KYpHal IPOBEPKU
COCTOSIHUS YOEKHILa 1 Jp.

[IpoTuBOpauanMOHHbIE YKPBITHS.

IIpu B3pbIBax sIEpHBIX OOEMPUIIACOB MO cieNy ABHXKEHMsS O0Jlaka B3pbIBa BBINAJAIOT
paZloaKTUBHBIE BELIECTBA. DTHUMH BEUIECTBAMM 3apa)kalOTCS MECTHOCTb, COOPYKEHMsI, TIOCEBBI,
BOJIOEMBI U T. II.; JIIOAM, OKa3aBLIMECsS Ha clieie 00Jlaka B3pbIBAa BHE YKPBITHI, MOT'YT HOJY4YHUTb
NOpaXEHHE B PE3YyJbTaTE IONAJaHUS PAJUOAKTUBHBIX BELIECTB B OPraHU3M IpU JbIXaHUH, C
NUILed WM BOJOM, a Takke B pe3yibTare BHeUIHero oOimydeHus. C TeueHHMEM BpPEMEHH YpOBHHU
paguanuyu Ha MECTHOCTH CHMKAIOTCA M JIOXOIAT 10 O€30MacHBIX JUIs 4yelloBeka 3HaueHHWi. Tak,
YPOBEHb paJMalMy I0CI€ HA3€MHOTO B3PbIBA UY€pe3 2 4. yMEHBIIAETCS MOYTH BABOE, Yepe3 3 4 - B
YeTbIpe pas3a, yepe3 74- B JecATh pa3, depe3 2 CyTOK - B CTO pa3. Bo Bpemsi BblnaseHHUs
paZMOAKTUBHBIX BEUIECTB W CHajJa YpPOBHEHW paauanuu 10 Oe30MacHbIX 3HAYEHUH JIOAU BO
n30exaHue MOPaKEHMS JTOJKHBI OBITh B 3alIUTHBIX COOPYKEHUSX.

3amuTy  OT  PAaJUOAKTUBHBIX  BEUIECTB  MOMUMO  YOEXHUIl  00ecreduBaroT
NMPOTHBOPATHANMOHHBbIE YKPBITUSA (PUCYHOK 9): OHU XOpOIIO 3aIIMILIAIOT JIFOACH OT U3Ty4YeHUH B
YCIIOBUSAX PaJUOAKTUBHOIO 3apPAKEHUS, a TAKXKE OT MONAaJaHus PaJHOAKTUBHBIX BEIECTB B OPraHbl
JbpIXaHus, Ha KoKy U onxexnay. [IPY, kpome Toro, cmocoOHbI 3aliuuiaTh JIOJEH OT CBETOBOTO
U3Iy4eHUs, MPOHUKAIOIIEH paauanuu (B TOM YHCI€ U OT HEHMTPOHHOrO MOTOKA), YaCTHYHO OT
yIapHOW BOJIHBI SIIEPHOTO B3pPbIBA, OT HEMOCPEACTBEHHOTO MONAJAaHMsI Ha KOXKY U OACKIY JIoAeH
KaIlleJlb OTPaBIIAIOLINX BEIECTB U a3p030Jiel OaKTepHaIbHBIX CPEJICTB.
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Pucynok 9 - [IpotuBopannannoHHble YKPBITHS

3aluTHBIE CBOMCTBA NPOTHMBOPAAMALMOHHBIX YKDPBITHM OT pPaJUOAKTHBHBIX W3JIYy4CHUU
OLIEHUBAIOTCS KOA((PUIIMEHTOM 3alllUTHI, KOTOPBI MOKAa3bIBAET, BO CKOJIBKO pa3 YPOBEHb palualiu
Ha OTKPBITON MECTHOCTH Ha BbIcOTe 1 M 0oJjbllle ypOBHS pajualiy B YKpeITUU. MHBIMU cioBamy,
KOd((UIIMEHT 3alUThl MOKa3bIBaeT, BO CKoimbko pa3 I[IPY ocmabnser peiictBue paguanvu, a
CJIEZI0BATENBHO, U 103y OOJIy4eHUs JIIOEH.

[TpoTHBOpagMaIMOHHBIE YKPBITHS YCTPAWBAIOTCSA TaK, YTOObI KOA(PQPHUIMEHT 3allUThl UX
Obul Haubonbiiui. OHM yCTpaMBalOTCA MPEXJE BCEro B MOABATIBHBIX ATaXaX 3IaHUN H
coopyxeHuil. IloaBansl B JEpEeBSIHHBIX JOMax OCJIa0NAIOT paauanuio B 7-12 pa3, B KaMEHHBIX
3panuax - B 200-300 pa3, a cpeaHss yacTh MoJABaja KAMEHHOTO 3JJaHHsl B HECKOJIBKO ATaXKeH - B
500-1000 pa3. IToxg IIPY wmoryt OBITh HCIONB30BaHBl TAKXKE HA3€MHbIC ATAXHU 3JaHUN H
COOpY’KEHH; HanboJiee MPUTrOAHBI AJIs 3TOr0 BHYTPEHHHE OMEIIEHUS KAMEHHBIX 31aHUH.

Bce menu, TpemuHBI M OTBEPCTHS B CTEHAaX M IOTOJIKAX ITOMEIIEHUH TIIATEIbHO
3aJIeNbIBalOT, MECTa BBOJIOB OTONUTENBHBIX M BOJOIPOBOJIHBIX TpPyO0 HpoKOHOnauuBaroT. Ha
IIEPEKPHITUE HACBIMAIOT cJoil rpyHTta B 60-70 cM; mnepekpelTHe IpU HEOOXOAUMOCTH
IPEJBApUTENILHO YCUJIMBAETCs (JOMONHUTENbHBIMU Oankamu, croiikamu). CHapyXu y CTeH,
BBICTYNAIOUINX BbIIIE TOBEPXHOCTH 3€MJIH, JIE€IAI0T TPYHTOBYIO OOCBINKY.

BenTunsanus 3arnyOiaeHHBIX YKPBITHH BMECTMMOCTBIO 10 50 4enoBeK OCYIIECTBISAETCS
€CTECTBEHHBIM IIPOBETPUBAHMEM UYE€PE3 IMPUTOUHBIN U BBITSKHOW KopoOa. Kopoba MoryT ObITh U3
JOCOK WJIM B BHJIE€ acOECTOLIEMEHTHBIX, KEpAaMMUYECKUX HJIM METaJUIMYECKUX TpyO; BHYTpEHHEe
ceueHue ux 200-300 cm. Kopoba nomxKHBI UMETH CBEPXY KO3BIPbKH, a BHU3Y (B NOMEILLEHUU) -
IUIOTHO IPUTHAHHBIE 3aJBMXKKM (IIOBOpAaYMBAIOIIUECS 3acIOHKHM). B mpuTOuHOM KOpoOe Huxe
3aJIBUKKH (3aCJIOHKM) ClIeyeT AejaThb KapMaH il ocaxieHus nbuid. s obecrniedyeHus TATH
BBITSKHON KOpOO NOJDKEH ObITh YCTaHOBJIEH Ha 1,5--2 M BbIlIe NpUTOYHOro. B pgomax BMecTo
BBITSDKHOTO KOp0o0a MOYXHO HCIOJb30BaTh JbIMOXOJbI, a B JIPYIMX 3JaHMUSIX KaIUTAJIbHOTO THUIIA-
MMEIOIINECs] BEHTUIALIMOHHBIE KaHalbl. B yKpBITHSAX BMECTMMOCTBIO Oosee 50 uesoBek I0JIKHA
OBITh IPUHYAUTENbHASI BEHTWIALUSA XOTS Obl B BUAE BEHTUJISILIMOHHOTO YCTPOHCTBA IPOCTEHILIEro
THIIA.

IIpu oGopynoBanuu mnox IIPY morpeba mpenBapuTENbHO YCHIMBAIOT €r0 IEPEKPBITHE,
3aTeM Ha TEPEeKphITHE HachmarT ciod rpyHTa B 60-70 cm. Kpeimky mroka (j1aza) TUIOTHO
MOATOHSIOT. [lenaroT BBITSKHOM BEHTHIISIITMOHHBINA KOPOO.

IIpu oOopynoBaHMM MOJ YKPBITHE OBOILEXPAHWIUINA B CTEHAaX M IEPEKPBITUU €ro
THIATEJIBHO 3aJI€JIBIBAIOT OTBEPCTHUS U 1IeNU. [ pyHTOBOM €10l nepekpbITus yBeanuusarot 10 60-70
CM; BO3BBIIIAIOLIYIOCA HaJ TIOBEPXHOCTBIO 3€MJIM YacTh CTE€H OOCHINAIOT TPYHTOM. B xpanwminiie
OCTaBJISIIOT TOJIBKO OJIMH BXOJ, OCTaJIbHbIE BXO/Ibl 3aKPBIBAIOT, IPOEMBI UX 3aKJIAJbIBAIOT MEIIKAMHU
C MECKOM WIM KHUpHHUOM. B TaMOype OCTaBIEHHOTO BXOJa YCTAHABIMBAIOT JOINOJHHUTEIbHYIO
JBEPb WJIM MOJBEUIMBAIOT 3aHaBec. OCTABIAIOT HECKOJIBKO MPUTOYHBIX U BBITSYKHBIX KaHAJIOB (IO
pacuery), ocTajlbHbIe HarJayX0 3aKpPbIBAIOT.

B psage ciydan BO3MOXKHO BO3BEJEHHE OTIEIBHO CTOAIIMX OBICTPOBO3BOJMMBIX
IPOTUBOPAIUALIMOHHBIX YKPBITUH. [IJI CTPOUTENBCTBA MX UCHOJB3YIOT MPOMBILUIEHHBIE (COOpHBIE
KEJIe300€TOHHBIE 3JIEMEHTHI, KUPIHUY, apMaTypy, TpyObl, IPOKaT) UM MECTHBIE (JIECOMaTepHaIbI,
KaMeHb, CaMaH, XBOPOCT, KaMBbIII) CTPOUTENIbHbIE MaTepualibl. 3MMOH MOXHO HCIOJIb30BATh
IIPOMEP3LINMI TPYHT, JIE NN CHET.

OtnensHo crosimee [IPY, kak mpaBuio, siBisieTcst 3ariayOsieHHBIM coopyskeHueM Jliis
CTPOMTENBCTBA €TI0 IPEXKAE BCETO POIOT KOTJIOBAH, B KOTOPOM yCTaHABJIMBAIOT OCTOB YKPBITHS; IIPU
YCTaHOBKE JIEPEBSHHOIO OCTOBA HCIIOJIB3YIOT Pa3IUYHbIE KOHCTPYKIMH: CIUIOIIHYI) PaMHYIO,
pamMHO-0JIOUHYI0, PAaMHO-IIIUTOBYI0, 0€3pyO0ouHyto U T. A. [locne cOopku ocToBa H COEIMHEHNUS €TO
3JIEMEHTOB MEX]Jy COOOH BcCe IIeaM B CTEHAX U NEPEeKPBITHM TIIATEIbHO 3aJeNIbIBAIOT IMaKJIeH,
BETOILIBIO, CyXOH TPaBOM; MPOMEKYTOK MEXKAY CTEHaMU KOTJIOBaHA U OCTOBOM 3aChINIalOT TPYHTOM,
yepe3 kaxasle 20-30 cM CI0H rpyHTa TpaMOyIOT. 3aTéM HACBINAIOT TPYHT B MECTE IpUJIETaHHs
IEPEeKPhITUS K 3€MJe 10 BCeEMY NepuUMeTpy YKpelTua. Han mnepekpeiTueM ycTpamBaroT
THJIPOU30JIALMIO, UCIOb3Ys PyOepou], TONb, MOJUAITUICHOBYIO IUIEHKY WJIM YKIaJAbIBas CIOH
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riHbl TonmuHOoM 10 cM. I'muHy mpenBapUTeNbHO YBIQXHSIOT M MEPEMEIINBAIOT 10 COCTOSHHUS
TYCTOTO TecTa; CJIOH ee [JO/DKeH OBITh BBIMYKIBIM, YTOOBI MOrJla cTekarh Bojxa. Ha
TUJPOU30JIUPOBAHHBIC MEPEKPBITUS HACHITIAIOT CJI0M TpyHTa B 60- 70 cM.

[Ipu ycTpoiicTBe MPOTUBOPAIUAIIMOHHOTO YKPBITHS, KaK U MPH CTPOHUTENbCTBE yOexKHIIa,
00JbII0C BHUMAaHHE YICNSIIOT 000pyA0BaHUIO BXOJa B HEro. Bxoa, kak mpaBuiio, yCTpauBaroT MO
yrioM 90° Kk OCHOBHOMY TIOMEIIEHHUIO YKPBITHUS; AENAOT €ro B BHJIE TEPMETUYHOTO TaMOypa, MecTa
IPUMBIKaHHS OMOPHBIX paM TamOypa K CT€HaM THIATeIbHO MPOKOHOMAYMBAIOT BETOIIbIO, MaKiIeH
wi MxoM. Ha Bxon B TamOyp ¥ BBIXOJ W3 HEro (Ha BXOJA M3 TamMOypa B OCHOBHOE IOMEIICHHE
YKPBITHUS) HABEIIMBAIOT 3aHABECH U3 IJIOTHOTO MaTepHaa.

4. CpeacrBa HHAMBUAYAJbLHOM M MeIUIIMHCKON 32 M ThHI
CpeacTtBa HMHAMBMAYAJIBLHOW 3alIMTBI  MPEJHA3HAYEHBl IS 3allUTBl  OJHOTO
paboraromiero. OHU OAPaA3IEAIOTCS HA HECKOJIBKO BUAOB (CM. pUCYHOK 10).

4‘ CpencTba HHIHBMAYANMEHOA 31 HTHI '7
| ; I !

Cpeagciea CpegcTea CpegcTea CpegcTea
HHOHBHOY ANMbHO R HHOHEHOY AMbHOR HHOHEHOY AMbHOH FALUIHTE] FOMH
JAUHTE] OpraHoB SAUHTEI TNas SAWMTL! KOWH (C3EK)

OBCCAHMT oA

(CHIZOm

Pucynok 10 - CpencrBa HHAMBUYaIbHOM 3aIIUTHI

CpeacTea MEAMEMIY ATEHOMA 3alTFTEL
OPraHos gbDOAHELT

1 +
.l Hzomspyronnpte | | P TpYTOLIETE |.
=! [IpoTHEOrazsI !=_.
HIT1-4, HII-3 (xaicmopog), Mpasaarceyte: [T1-4, I'TI-5, I'TI-7,
EHII-7, MNo+F-Oior 1.5 go 7 met) [IOB-1II
KHITI- B (racrmop oml, Cor ¥ go 1T met), K3 (o 1,5)
«Bragas (cxareit posayxl, Nponemorerpere: [15M-1, TIITE-95,
ummarrossie TTII-1, TTII-2, ACB-2 TTFEM-3I0, TITIFM-22
(CHATEIN BOIAVX) O bnes ofcroeee: PIN-4, TIMT-Z,
TR
- ! Pecrmparoper !:
P-30, MNpoTHEomemeesre: ¥-2K, P2, P20,
P-34, IIE-1, «JlemnecTos:
P-12 [Nporesorazoseie: PII 67
Vinmepcamrmre: PY-a0
=! C araocIIacaTel !:
[IO4, CITH-20 | | CO3E CTIN-4, CI-5
| MNpocTefmime !..
MpoTHPOIEOIeE A% THAMED AT LIACKA Eamo-rapmenan mopasna
(IITRT (BMIT)

Pucynoxk 11 - Kmaccuduxamus CU30/]
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CpencTBa 3auThl KOXKH - 3TO CTeIHaIbHas U MPUCIIOCOOJICHHAs 01k 1a (CM. PUCYHOK 12).

CpeacTea 3alHThI KOH
I

L3
CrnelpHansHsle (TabemrHele)

L] [ ] L
HsormpyronHe DHIETPYVRO L] He IMogpyuHble
CEFEL-4, KFD-5, KK3A, (FPO-58, I0OH
JI-1, O3E, H-20)

H3 TcaHM, He H3 znonm4artobyMakHOMN HaxumeH, ToamH,
NpoIyCiarc el Mmapbl, TEAaHH, NMpoNHTaHHO R, BATHHEH, MaNnbTo,
Kamnu OB, AXMOE, BEC, DMACOCTAB AN oybmeHrH, pesHHOBLIE

FB (BO3OYXONPOBOOHOCTE canory, BoTsl, ranou,
COXpAHAETCA) OBYEDL H3 KoM, pe3HHBL,

KosiaHbIe TTepYaTKH,
PYKAEHLEI H3 bpeseHTa

Pucynoxk 12 - Cpencrsa 3aliuThl KOXKHU
MeaunuHcKue CpeAcTBa UCIIONb3YIOTCA ISl OKa3aHHs CaMOIMOMOIIIH, TEPBOM MEIIOMOIIH U
JOBpadeOHOM MOMOIIY MOCTPAAABIINM (CM. PUCYHOK 13).

Paouonpomexmopwvl - XMMHYECKHE BEIIECTBA, CHUXKAIOIIME AEWCTBHE WOHU3UPYIOLIUX
U3JTy4YCHUH Ha YEJIOBEKa, MOBBIMAIONINE 3aIIUTHBIE CBOMCTBAa OopraHu3Ma (Ipu mepeodIydeHun -
CHIDKAIOIINE TSKECTh JyueBoi Oonie3nn). K HUM OTHOCSTCS LMCTEWH, HUCTOMUH, nuctodoc. [lpu
npueme 10 00aydenus 3pPpekTHBHOCTH 00aydeHus Oyner cHnxena B 1,5 pasa.

MemaIiHHCKHE CpeOcTBa HHOHBHOYAMBHO R 3aliHTh]
¥ 3 *
Anreuxa AM-Z HHgHEHOy ark HeIH HotaliHAR anreyKa
NpoTHEOXHMHY S CEIT
naxert HIII-8,2,10
¥
FPamHo3alHT HblE CpencTea YacTHYHON
. cpefcTBa caHuTapHoit obpabotias
® DaOHOTPOTEKTOpPbI
& KOMIUIEKCOHE]
®ancop ' HecmeuHd Y ecKol MpodHmaK THEH
o  AHTHAOTEI (Tapex) ® aHTHBHOTHICH (CYNMbagMMEeTOKCHH,
THOPOXNOPHI XIOPTETPALMEITHHA)
* pOTHEOADHA ® HHTepdepoHsl
I[MpoTHEODAKTEpHANTE-

cneundHyeckol npodHnaKTHKH

> Hble cpefcTBa -

® CLIBOPOTEH
IMpoTHBOPBOTHELS & aHATOKCHHL]
CpeacTEA e Gaxrepuodary
(3Tanep asHH)
Obesbommsaro
> ) cpencTea e . [InpHu-Tro0HC (NMpoMeRon)

Pucynok 13 - MenuuuHckue cpeactaa
Komnnexconvl - aMIHOTIONIMKAPOOHOBBIE KMCIOTHI M HX TIPOU3BOHBIE.
Aocopbenmul - UCKYCCTBEHHBIE M MPUPOJIHBIE Tella C PA3BUTON MOBEPXHOCTHIO, KOTOpas
XOpOIIO TOIIomaeT (aacopOupyeT) BeliecTBa M3 Ta30B, PAaCTBOPOB (CHIUKOTEIH, AOMOTEIH,
akTuBHbIE yrin). [llupokoe mpuMeHeHe HAallUId KPUCTAJUTMUECKHUE aTFOMOCUIIUKATHI - [IEOJTUTHI.
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NuauBuaya bHbIH NPOTHBOXUMHYECKHMH MaKeT Hcnoib3yercs s yaanenus OB c
MMOBEPXHOCTH KOXKU U CPENICTB 3amuThl. OH HMeeT HeCKOJIbKO UCIIOMHEHUH (CM. TaOmuIry 2).

Ta6n1/1ua 2- I/IHI[I/IBI/II[yaJ'IBHBIe MPOTHBOXUMHUYCCKUC IMAKCTBI

MIIII-8 HIIII-9 HIIII-10
B  memnodanoBom  makere | MeTalmu4ecKuii cocyn | Meraiumnueckuii cocyn
IUIOCKUI CTEKJISTHHBIN (DIIaKOH | UMIMHIAPUYECKOH (OpMBI € | HWIMHAPUYECKOH  gopMbl ¢
€MKOCTBIO 125-135 MJI, | 3aBUHYUBAIOIIECHCS KPBIIIKON | KPBIIIKON-HACAAKON C YIOpamy,
3aIlOJIHEHHBIM J1era3upyrouumM | U r'yOKOH BMECTO TAMIIOHOB. | KOTOpasi KpPEeMHUTCsS Ha peMeELIKe,
pactBopoM u 4  BaTHoO- BHYTPH  KpBILKH  KPEIUTCS
MapJIeBbIX TaMIIOHA. npOOOHHUK

[Topsinok mosib30BaHUS

OTBUHTUTH MNPOOKY, CMOYMTH | YTOmuTh mpoOoiHuK 10 | Kpseiky, MIOBOpaYMBas,
TaMIIOH, IPOTEPETh | yIOpa,  BCKPBITH  COCYJ, | CABUHYTH C YIIOPOB M YAapOM IO
MOpakeHHbIE MecTa (KpoMe | IepeBepHYTh M BCTPAXHYTb. | HEH BCKpBITh cocyd. CHATH
rnaz). Koxy Bokpyr rna3 |['yOkoi IpOTepeTh | KpblIKy, Hamuth 10 - 15 mn
IPOMBITH  BO#OM wiau 2% | OpaXCHHbIE MecTa. | KMIKOCTH, 00paboTaTh JHUIO,
pPacTBOPOM COABI BeITAHYTE 1pOOOHHUK U3 | L0 crepenu. 3aTeM o0paboTarhb

COCyJa, HABUHTHUTDH KPBIIIKY KHUCTH PYK, HICIO C3a/I1

1.12 Jlexnus Ne 16 (2 gaca).
Tema: «HopmaTuBHo-npaBoBbie 0CHOBBI 00ecnieuenusi BAK»
1.12.1 Bonpocsl JeKnum:
1. Boripocsl 6€301acHOCTH KU3HEIEATEIbHOCTH B 3aKOHAX U MOA3aKOHHBIX aKTaX.
2. Hagzop u KOHTPOJIb 3a UCIIOJIHEHUEM 3aKOHO/IaTeNIbCTBA M0 OXpaHe TPyaa.
3. Pexxumbl Tpyaa U oTIbIXa.
4. Cucrema ympaBieHHs] 0€30IaCHOCTBIO KU3HEACSITEIbHOCTH U OXPaHOH Tpy/a.

1.12.2 KpaTkoe conep:kaHue BOIPOCOB:

1. Bonpocskl 0€30MaCHOCTH KM3HEAeATeIbHOCTH B 3aKOHAX U MOJ3aAKOHHBIX aKTaX.

OCHOBHBIMU HAaNpaBICHUSMHU TOCYJApCTBEHHON TMOJUTUKK B OO0JIACTH OXpaHbl Tpyaa
ABJIAKOTCA:

- obecrieueHue MMPpUOPUTETA COXPAHCHUS ) KU3HU U 300POBbA pa6OTHI/IKOB;

- IPUHATHE U peann3anus (eaepaabHbIX 3aKOHOB M MHBIX HOPMATHUBHBIX IPABOBBIX aKTOB
Poccuiickoit ®enepanny, 3aKkOHOB M MHBIX HOPMaTUBHBIX IIPaBOBBIX aKTOB CyOBeKTOB Poccuiickoit
@eneparyn 00 oxpaHe TpyJa, a Takxke QenepaabHbIX HEJIeBbIX, OTPACIEBBIX, OTPACIEBIX LEIEBbIX
U TEPPUTOPHAIIBHBIX LEJIEBBIX IPOTPAMM YJIYYIIEHUS YCIOBUM U OXpaHbl TPYHa;

- TOCYAapCTBEHHOE YIpaBIEHUE OXPaHOM Tpy/a;
- TOCYAapCTBEHHBIN HAa30p U KOHTPOJIb 3a COOIOICHIEM OXpaHbl TPYAQ;

- paccienoBaHWE W Y4YeT HECYACTHBIX CIy4aeB Ha MPOM3BOJICTBE U NMPOo(ecCHOHAIbHBIX
3a00JICBaHUIT;

- YCTaHOBJICHHE KOMIIGHCAIlMU 3a TSDKENyl paboTy M paboTy C BPEIHBIMH M (WMJIN)
OMAacCHBIMU YCIIOBHSIMM TpYyZa, HEYCTPAaHUMBIMH IIpU COBPEMEHHOM TEXHUYECKOM YpPOBHE
IIPOM3BOJICTBA U OPraHU3ALMH TPYAA;
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- 3aIIMTa 3aKOHHBIX MHTEPECOB PaOOTHUKOB, MOCTPAJABLIMX OT HECUACTHBIX CIIy4aeB Ha
MPOU3BOJICTBE U TPO(ecCHOHAIBHBIX 3a00JeBaHMN, a TaK)Ke WICHOB HX CeMel Ha OCHOBE
0053aTE€IBPHOr0 COLMAILHOTO CTPaXxOBaHUS pa0OTHUKOB OT HECUACTHBIX CIy4yaeB Ha MPOMU3BOJICTBE
U poecCuOHaNbHBIX 3a00JI€BaHUI U T.1II.

['ocymapcTBo rapanTupyer pabOTHUKAM 3aIlUTy UX IIPaB Ha TPYA B YCIOBHSIX,
COOTBETCTBYIOLINX TPEOOBAaHUAM OXpaHbl TPYAA.

[Ipu 3akiaro4eHMM TPYAOBOIO COIVIALIEHUS C OJHON CTOPOHBI BCTYyNAaeT aJAMHUHUCTpALUs
MIPENNPUATHS, a C IPYroH - pabouue U ciyKamiue.

[IpaBa u 00s13aHHOCTH CTOPOH PEATU3YIOTCS UY€pe3 KOJIJIEKTUBHBIM TOrOBOp, KOTOPBII
ABJIAETCS IIPABOBBIM aAKTOM, PETYJIUPYIOIIUM COLUAIBHO - TPYIOBbIE OTHOUICHHS B OPTaHU3ALNH.

B coorBerctBuM ¢ OCHOBaMM 3aKOHOJATENbCTBA KOJICKTUBHBIM JIOTOBOP COACPKHUT
B3aMMHBIE 00s13aTEIbCTBA pAaOOTHUKA U pabOTOAATENsl, OCHOBHBIE ITOJIOKEHHS B 00JIaCTH pabovero
BPEMEHM, BPEMEHU OT/IbIXa, pa3Mepa U OIIaThl TPyAd, MEXaHU3Ma PETYJINPOBAHMS OIJIAThI TPYAA C
YU4eTOM pocTa LEH, YPOBHS HHQIAIUHM, SKOJOTMYECKOW O€30MacHOCTH M OXpaHbl 310POBBS
paOOTHHUKOB Ha MPOM3BOJICTBE, 03JOPOBICHUE U OTABIX PAOOTHUKOB U WICHOB UX CeMeH, Apyrue
BOIIPOCHI ONPEEIIAEMbIE CTOPOHAMM.

Crarps 219 Tpymosoro komekca Poccuiickoit denepanuu «IIpaBo paboTHHMKA Ha TpYH,
OTBEUAIOUINI TpeOOBaHUAM O€30IaCHOCTH M TUTMEHbI» Ii1acuT: Kaxkaplil pabOTHUK MMEET IIpaBoO Ha
OXpaHy TpyZa, B TOM YHCJIE:

- Ha paboudee MECTO, COOTBETCTBYIOIEE TPEOOBAHUSIM OXPaHBbl TY1a;

- 00sA3aTenbHOE COLMATIbHOE CTPAXOBAaHUE OT HECUACTHBIX CIIy4yaeB Ha IPOU3BOJCTBE U
npodecCHOHANBHBIX 3a00JI€BaHUN B COOTBETCTBHHM C (heiepaIbHbIM 3aKOHOM;

- IIOJlyYeHMM JOCTOBEpHOH wuHpopManuu 0T paborojmaTens, COOTBETCTBYIOIIUX
rOCy/lapCTBEHHBIX OpPraHOB M OOIIECTBEHHBIX OpraHU3aluil 00 YCIOBHAX U OXpaHE TpyAa Ha
pabodeM MecTe, O CYIIECTBYIOLIEM PUCKE MOBPEXKIACHUS 3/I0POBBS, a TAK)KE O Mepax IO 3allUTe OT
BO3CHCTBUS BPEAHBIX U (MJIM) ONACHBIX IPOU3BOJCTBEHHBIX (PaKTOPOB;

- Ha OTKa3 OT BBINOJHEHHs paboOT B CIy4ae BOZHUKHOBEHMs ONACHOCTH Ul €ro JKU3HU U
3/I0pOBbsI BCJICAICTBUE HapyllIeHUs TpeOOBaHUI OXpaHbl TpyJda, 3a HCKIIOUYEHUEM CIIy4yaes,
MPEIyCMOTPEHHBIX (heiepaTIbHBIMH 3aKOHAMH, JI0 YCTPAHEHHsI TAKOH OMacHOCTH;

- Ha o0ecreyeHne CpeICTBaMU KOJUIEKTUBHOM U MHIMBUAYAIbHON 3aIIUTHI B COOTBETCTBUU
¢ TpeOOBaHUSAMHU OXpaHbl TPYAA 3a CYET CPENCTB pabOTOIATENS;

- 00yueHue 6e30MacHbIM METO/IaM U IpUEMaM TpyJia 3a cUeT CPeCTB paboToaaTes;

- mpodecCHOHATBHYIO IEpPENOArOTOBKY 3a CYeT CpeACTB paboTojarenss B cllydae
JMKBUAALMHU pabovero Mecra BCIEACTBUE HAPYLICHUs OXPaHbl TPY/a;

- 3alpoc O IPOBEJIEHUU IPOBEPKHU YCIOBUH M OXpaHbl TpyAa Ha €ro pabodyeMm MecTe
OpraHaMy rocyJapCTBEHHOI'O HaA30pa M KOHTPOJIS 3a COOJIIOJIEHUEM 3aKOHOJATENbCTBA O TPYAE U
OXpaHbl TpyJa, pabOTHUKAMHU, OCYIIECTBISIOIUMH TOCYIAPCTBEHHYIO SKCIEPTU3Y YCIOBUH Tpy.a,
a TaKKe OpraHaMu NPOQCOIO3HOIO KOHTPOJS 3a COOJIIOJICHHMEM 3aKOHOJATENbCTBA O TPYAE HU
OXpaHe Tpyza;

- oOpamieHue B opraHbl rocyaapcTBeHHoW BiacTu Poccuiickoit ®enepanuu, Oprassl
rocygapcTBeHHOM Biactu cyObekToB Poccuiickoit  ®denepanud W OpraHbl  MECTHOTO
caMoyIpaBleHHsI, K pab0ToaTelNt0, B 00beJMHEHNE paboToaTeNe, a TakKe B MPO(eCCHOHAIbHBIC
COI03bl, UX OOBEIVHEHUS U UHbIC YIOJHOMOUYEHHbIE paOOTHUKAMHU IPEICTaBUTENIbHbIE OPTraHbl M0
BOIIPOCAM OXPaHbI TPY/a;

- JINYHOE Y4acTUe WIM y4acTHE 4epe3 CBOMX IPEACTABUTEIECH B PACCMOTPEHUU BOIPOCOB,
CBSI3aHHBIX C o0OecrieueHMEM O€30IIacHBIX YCIOBUM TpyJa Ha ero paboueM MecTe, U B
paccieoBaHMM  IPOMCIIEAIIET0 ¢ HHMM  HECYaCTHOrO ciydyass Ha IIPOU3BOJACTBE WM
po¢ecCHOHATIBLHOIO 3a00JI€BaHUS;

- BHEOUEPETHON METUIMHCKUI 0cMOTp (00cCiIe10BaHNe) B COOTBETCTBUU C MEIUIIMHCKUMU
PEKOMEHAALUAMHU C COXPAaHEHHEM 3a HUM MecTa paboThl (JOKHOCTH) M CPeAHEro 3apaboTka BO
BpeMs MPOXOKACHUS YKA3aHHOTO MEIUIIMHCKOTO ocMoTpa (00cie0BaHus);
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- KOMIICHCAIIMU, YCTAaHOBJICHHbIE 3aKOHOM, KOJJIEKTUBHBIM JOTOBOPOM, COIJIAIIEHUEM,
TPYJIOBBIM JIOIOBOPOM, €CIM OH 3aHSAT Ha TSDKENBIX pabdorax M paboTax ¢ BPEIHBIMH U (MJIN)
OITACHBIMH YCIIOBUSIMU TPY/A.

CormacHo c¢T.213 paOoTHUKH, 3aHATHIC HA TSHKENBIX padoTax U paboTax ¢ BpEIHBIMU U (WIIH)
OMACHBIMHM YCJIOBHMSIMH TpyJda, a Takke Ha paboTax, CBS3aHHBIX C JABM)KEHHEM TpPaHCIOPTA,
MPOXOJIAT 3a CUET CPEACTB paboToaarens 00s3aTeNbHbIe MpeaBapUuTeIbHble (MPU MOCTYIJICHUU Ha
paboty) u nepuogudecKue (s JUIl B Bo3pacte 10 21 rona — exXeroaHble) MEIUIIMHCKAE OCMOTPBI
(oOcnenoBanus ISl OMpeAeNeHrus MPUTOJHOCTH ITUX PAOOTHUKOB JUIsl BHIOJHEHHS MOPYYaeMoit
paboThI U IpeayNpeKAeHUS TPO(HEeCCHOHATBLHBIX 3a00JIEBAHUH.

B cootBercTBUM C 3akoHOAaTenbCTBOM P®, 3a HapylieHHe HOPMATHUBHBIX TpeOOBaHUM MO
OXpaHe TpyZAa AesATeIbHOCTh MPEIIPUITUS MOKET OBITH IPUOCTAHOBJICHA WU 3aKPHITA.

2. Han3op 1 KOHTPOJIb 32 HCIIOJTHEHHEM 3aKOHOAATEeIbCTBA M0 OXPaHe TPyaa

l'ocynapcTBeHHBIN HaA30p M KOHTPOJb 3a COOJIIOJIEHUEM TPYIOBOTO 3aKOHOJATENIbCTBA U
UHBIX HOPMATHBHBIX IIPABOBBIX aKTOB, COJAEpXKAIlUX HOPMBI TPYZOBOIO IIpaBa, BO BCEX
opranusanusax Ha Teppuropun PO ocymecTBisatoT opransl OenepanbHON HHCIIEKIUH TPYAA.

@DenepanbHas MHCIEKIMS TPyAa — €JUHas LEHTPAIU30BaHHAs CUCTEMA IOCYIapCTBEHHBIX
OpPraHoB, OCYLIECTBIISIIOIIMX HAJI30p U KOHTPOJb 3a COOIIOAEHUEM TPYIOBOIO 3aKOHOJATEIbCTBA U
MHBIX HOPMaTUBHBIX MPABOBBIX aKTOB, COAEPIKAIUX HOPMBI TPYZAOBOTO MpaBa.

OcHoBHBIMU 3a71auaMu opraHoB PenepanbHON MHCIIEKIUH TPYIa SIBISIOTCS:

- obecrieueHne coOMIOIEHNUS U 3alUThl TPYJOBBIX MpaB U CBOOOJ Ipak[aH, BKJIOYas IPABO
Ha 0e30MacHble yCI0BUS TPY/Ia;

- oOecnieueHne coOMOAEHUS padboOTOAATENSIMU TPYIOBOIO 3aKOHOJATENbCTBA M MHBIX
HOPMAaTUBHBIX IIPABOBBIX aKTOB, COJEPKAIIUX HOPMBI TPYAOBOT'O IIPaBa;

- obecriedeHne pabOTHUKOB U paboroxmareneil mHpopmanueir o Hanbonee 3¢deKTUBHBIX
CpeAcTBaX M METOAAaX COOMIOJEHUs] MOJOXKEHUS TPYAOBOTO 3aKOHOJATEIbCTBA M MHBIX
HOPMAaTUBHBIX IIPABOBBIX aKTOB, COJAEPKAIIUX HOPMBI TPYAOBOTO IIPaBa;

- JIOBEJIEHHE JI0 CBEJEHHsSI COOTBETCTBYIOLIMX OPraHOB TOC. BIAacTU (haKTOB HapyLICHWH,
necTBuil (0e31efcTBUS) WIN 3710yNIOTPEOIEHNH, KOTOpbIE HE MOANAaAa0T MO AEHCTBUE 3aKOHOB U
MHBIX HOPMaTUBHBIX PABOBBIX aKTOB.

BHyTpuBE1OMCTBEHHBIH TOCYJapCTBEHHBI KOHTPOJb 3a COOIIOACHHEM TPYLOBOTO
3aKOHOJATEIbCTBA M MHBIX HOPMATHUBHBIX ITPAaBOBBIX AKTOB, COAEPKAIUX HOPMBI TPYAOBOTO IIPaBa,
B IIO/IBEJJOMCTBEHHBIX OpPraHM3allMAX OCYLIECTBIAIOT (hefepabHble OpraHbl HCIOJIHUTEIBHON
BJIACTH, OPraHbl UCIIOJHUTEIbHON BIACTH CyOBbEKTOB PD 1 opranbl MECTHOTO CaMOYIPABJICHHUS.

K ¢enepanpHpiM oOpraHaM HCIOJHUTENFHOW BIACTH 1O HAA30py B YCTaHOBJICHHOU
JEeSATEIbHOCTH OTHOCHT:

- (enepanbHBIi TOpPHBIH M TPOMBIIIEHHBIM Hax3op Poccum —  ocymecTBiser
roCyJapCTBEHHBIN HaA30p 3a 0€30MacCHBIM BeIeHUEM padoT MPOMBIIIIICHHOCTH;

- (enepanpHblii Ham3op Poccum mo sAnepHo W paaManMoOHHOW 0€30IacHOCTH  —
OCYILECTBIISET TOCYJApPCTBEHHBII HA[30D 3a sIAEPHON U paJuallMOHHON 0€3011aCHOCTHIO.

lNocynapcTBeHHBbIN Hag30p 3a COONIOAEHHUEM IpaBWII MO O€30IaCHOMY BEAECHUIO padoT B
OTIENbHBIX OTpaciAsiX M HAa HEKOTOPbIX OOBEKTaX MPOMBIIIJIEHHOCTH  OCYIIECTBISIOT
YIOJTHOMOYEHHBIE OPTaHbI:

- TOCYZApCTBEHHBIN JHEPreTUYECKUM Haa30D;

- TOCYAApCTBEHHBIM CAHUTAPHO-2MIUIEMUOJIOTHYECKUI Ha30D.

lNocynapcTBeHHbIt Han30p 3a TOYHBIM M €JMHOOOpPA3HBIM HCIIOJIHEHHEM TPYIOBOTO
3aKOHOJATEIbCTBA OCYIIECTBIAIOT I 'eHepanbHblii NPoKypop PP 1 no4YnHEHHbIE €My TPOKYPOPBI.

bonpuryro  ponb B OOIIECTBEHHOM  KOHTpOJIE 3a OXpaHOM Tpyla OTBOAUTCS
Ipo¢eCCHOHATILHBIM COI03aM.

ITpodcoro3Hble MHCIEKTOpA OCYIIECTBISIOT HAA30p 3a COONIOAEHUEM aJMUHHUCTpanuei
MPEaNPUATHS IPUHATOTO 3aKOHOJATENBCTBA 110 OXPaHe TpyZa.

[Ipodcoro3HBIl HWHCIEKTOp HMMEET MpPaBO OECHPENsITCTBEHHO IOCEUIaTh OpraHU3aluu
HE3aBUCHMO OT (OpM COOCTBEHHOCTH M IMOJYMHEHHOCTH, B KOTOPHIX PaOOTAIOT WIEHBI JaHHOTO
npodcoro3a, UId NPOBEACHUS MPOBEPOK COOMIONEHHUS 3aKOHOAATENbCTBA O TpyAe H

96



3aKOHOJATENhCTBA O TpoCcoro3ax, a TaKKe BBINOJIHCHHUS PabdOTONATEISIMH  yCIIOBHMA
KOJUIGKTHMBHOTO JIOTOBOpA, COIIANICHUS. ECIU BBISBICHBI HApYIICHUS, YIPOXKAIOIINE XU3HH H
3I0pPOBBI0 Pa0OTHUKOB, MPO(COIO3HBIE WUHCIIEKTOPAa UMEIOT MPaBO MOTPeOOBATh OT paboTOMATEINS
HEMEJIEHHOTO UX YCTpaHEeHHs U OJHOBPEMEHHO OOpaTUThCS B (helaepaabHyI0 MHCHEKLHUIO Tpyla
JUIS TPUHATHUS HEOTJOXKHBIX Mep. [Ipu HEBBHIMONHEHUH TaKUX TPeOOBAHUU TO YCTPAHEHUIO
HapyILIeHUH, OCOOEHHO B ClydasX HEMOCPEICTBEHHOH Yrpo3bl JKU3HH M 370POBbI0 PaOOTHHKOB,
po(cor03HbIE OpraHbl, MHCIEKTOPA IO OXpaHe TPyAa BIpaBe TpeOOBaTh OT pabOTOAATENs, OpraHa
yIpaBIeHUS] OpPTaHU3AIMCH, JOHKHOCTHOTO JIMIA MPUOCTAHOBJICHUS PAa0OT BIpeAb 0 MPUHSATHS
OKOHYATEIILHOTO pelleHus (erepallbHON WHCIEKIUU Tpynaa. Paboromarenb, JOKHOCTHOE JHIIO
00s13aHbl HE3aMeAJIUTENBHO BBIMOIHUTH TaKOe TpeOOBaHMUE.

AJMUHUCTPAaTUBHO-00IIECTBEHHBINA, WM TPEXCTYNEHYAThI KOHTPOJIb MO OXpaHe TpyAa
MpelycMaTpuBaeT J1Ba WIN TpU dTamna (YpoBHs), a B HEKOTOPBIX CIIy4asX MOXET ObITb U Ha OJTHOM
YpOBHE: Ha y9acTKaX, B OTPACIIAX U HA MPEANPUSITHH B LIEJIOM.

Ecnu mamoe mpennpusTHEe COCTOWT W3 OJHOW OpUTajbl, TO IOCTATOYHO OJHOTO YPOBHS
aJIMUHHUCTPATUBHO - OOIECTBEHHOTO KOHTPOJS, €CIAM Ha MPEeANpHUSATHH HECKOJIbKO Opurag u
Y4acCTKOB U OTCYTCTBYET II€XOBasi CTPYKTypa, KOHTPOJIb IIPOBOJAUTCS Ha ABYX YPOBHSX, a €CIU Ha
MpeaNpUATHH UMEIOTCS OpUrabl, y9acTKH, [IeXa, TO KOHTPOJIb HEOOXOAUM Ha TPEX YPOBHSX.

[lepBBIii  ypOBEHb AaIMUHUCTPATUBHO - OOMIECTBEHHOTO KOHTPOJS OCYIIECTBISETCS
PYKOBOJHUTENIEM COOTBETCTBYIOIIETO yYacTKa (MacTepoM, HAa4YaJbHUKOM Yy4YacTKa, HadalbHUKOM
CMEHBI), @ OT pabOTHUKOB - YIOJHOMOYEHHBIM IO OXpaHe TpPYAd, KOHTPOIb MPOBOIAUTCS
©XKEIHCBHO B Hadaje pabodero AHSA (CMEHBI), TP HEOOXOAUMOCTH (paboTa C IOBBIIICHHOM
OTAaCHOCTHI0), MPOBEPKHU MOTYT NMPOBOJUTHCS HECKOJBKO pa3 B TeUEHUE pabodero IHs (CMEHBI).

Ha nepBoM ypoBHE KOHTPOJISI peKOMEHAYETCS POBEPSITh:

- COCTOSIHHE TIPOXOJIOB, IIEPEXO0JIOB, MPOE30B;

- 0e30MacHOCTh TEXHOJOTHYECKOTO OOOPYIOBaHMS, TPY30MOABEMHBIX TPAHCTIOPTHBIX
CpPEICTB;

- cobOoIeHue paboTaIOIUMU IPaBUIT 0€30MaCHOCTH;

- cOOMI0/IeHUE CKIIaIUPOBAHUS PA3IMUHBIX MaTepUaIoOB U 3arOTOBOK;

- HCTIPAaBHOCTH BEHTUJISIINH, MECTHBIX OTCOCOB;

- HAMYWE W TPABWIBHOCTh HCIIONB30BAHMS PAOOTAIONIMMK CPEACTB HHIUBUIyaTbHOU
3aIUTHI;

- BBINIOJIHEHUE MEPOMNPUATUN MO YCTPAHEHUIO HAPYUICHHH, BBIIBICHHBIX MpeabLAyIIeH
MPOBEPKOM U T.J.

YcTpaHeHue — BBISBICHHBIX — HAapylIeHWH, KaK MPaBUIO, JOJDKHO  MPOBOJUTHCS
He3aMeUUTenbHOo. Eciii HapyIieHuss He MOTYT OBITh BBIMOJHEHBI pa0OTHUKAMH YYacTKa, TO 00
3TOM JIOKJIAJIBIBACTCS BHIIIECTOSIIIEMY HAYATBHHUKY MTPOCHOOM MPUHATH COOTBETCTBYIOIIHE MEPHI.

PykoBoguTens yyacTka Y YINOJHOMOYEHHBIH 1O OXpaHe Tpylda MEepHOJUYECKH
MH(OPMUPYIOT KOJUIEKTHB O BBISIBJICHHBIX HApYIICHHUIX [0 OXpaHe Tpy/ia U MPUHATHIX Mepax.

B cinydyae HeoOXoauMOCTH 3aMe4aHMsI W MPEIJIOKEHUS MO OXpaHe Tpyda, €Clid OHU He
BEITIOJTHSIOTCS. HEMEIJICHHO, 3aHOCSITCSI B CIICIMAIbHBIN )KypHAI (PUCYHOK 1).

No Hara BelIsiBIIeHHBIE HApYIIEHUS 110 OTtMmeTKa O BBIOJHEHUH (JaTa,
I /;1 IIPOBEJCHUS | OXpaHe TpyZa, HeOOXOAUMBbIe MOAIMUCH YIIOJTHOMOYEHHOT O
KOHTPOJIS MepBbI (1oBEepeHHOr0) JIHIA)

Pucynok 1 - ®opma xypHaia IepBOro ypoBHsI KOHTPOJIS

[Ipumeuanue: Ha oO0noxke >XypHalla yKa3blBaeTCsl HAMMEHOBAHUE NPEANPUATHA, Iexa,
y4acTka, AaTa Havaja BeneHus xxypHaia, ®UO yrnorHOMOYEHHOTO JIIla 0 OXpaHe Tpy/ia, MacTepa
(HavampHUKA yYacCTKa).

Bropoit ypoBeHb aAMUHHUCTPATUBHO - OOLIECTBEHHOT'O KOHTPOJIS OCYIIECTBISETCS Ha TeX
MPEeNNpHUATHIX, TIe HMEEeTCs LEeXOBas CTPYKTypa, BO3TJABIsIET KOMHCCHIO HAayalbHHUK 1I€Xa,
MIPOBEPKHU MPOBOIATCS HE PEXKe ABYX pa3 B MECAI [0 rpauKy, YTBEPKICHHOMY Ha4aJIbHUKOM LieXa
U COTJIACOBAHHOMY C MPO(COIO3HBIM KOMHTETOM WM WHBIM YIIOJHOMOYEHHBIM pPaOOTHHUKAMHU
OpraHom.
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B cocTaB xomuccuu BXOAST pyKOBOAUTENM (IIPEACTABUTENN) TEXHUUECKUX CIIYKO, HHXXEHEP
oTzela OXpaHbl TpyAa IPEANPUATHs, YIOJIHOMOYEHHBIE IO OXpAaHE TPyAa LieXa, y4acTKa, IJe
OCYLIECTBIISAETCS TPOBEPKA.

3. PexxuMbl TpPy/1a M OTAbIXA

Pabouee Bpems - Bpems, B T€UEHHE KOTOPOro PabOTHMK B COOTBETCTBUHU C IIPAaBHJIAMU
BHYTPEHHEr0 TPYyJOBOIO paclopsiika OpraHU3alyd U YCIOBUSMHU TPYAOBOTO JOTOBOpa IOJIKEH
UCHOJIHATH TPYJIOBBIE 00S3aHHOCTH, a TAK)KE€ MHbIE NTEPHObl BPEMEHH, KOTOPBIE B COOTBETCTBUU C
3aKOHaMM U MHBIMH HOPMAaTUBHBIMU U MPABOBBIMHU aKTaMHU OTHOCATCS K padoueMy BpeMEHHU.

B coorBercTBUM C (enepanbHBIM 3aKOHOM 00 OCHOBax OXpaHbl Tpyaa B PP HopmaibHas
IPOAOIKUTEIBHOCTh padouero BpeMeHH Ha MpeanpusTusax ycraHosieHa 40 4acoB B HeAeNIo, JUIs
JUL, 3aHATBIX Ha paldoTax ¢ BpeAHBIMU YCIOBUSMU TpyAa - 36 uacoB B Heaemo. B
Ipeanpa3JHUYHbIE THU MPOJI0JIKUTEIBHOCTh pa00YEro Hs coKpamaeTcs Ha 1 yac.

PabGota ¢ 22 yac 10 6 4ac yTpa cuMTaeTcsi HOUHOW M €€ MPOAOKUTENbHOCTh COKPAIIlaeTCs
Ha | yac.

B opranmzanmusx wiM Opu BBINOJHEHMM OTIENBHBIX BHJIOB paboT, Ile MO YCIOBUSIM
IIpOU3BOJCTBA (pabOTBl) HE MOXKET OBITH COOJIIOIEHA YCTAHOBJIEHHAs Il JAHHOW KaTeropuu
pabOTHUKOB €XKEOHEBHAs WM E€XEHelIelbHas MNPOJODKUTEIbHOCTh pabdoyero BpEMEHH,
JIONTYCKAeTCsl BBEJEHUE CYMMHPOBAHHOIO ydeTra pabodyero BpPEMEHM C TEM, 4YTOOBI
IPOAOIDKUTEIBLHOCTh PabO4Yero BpEMEHM 3a YYEeTHbIM mepuoj (Mecsl, KBapTaal U ApYyrue) He
IIPEBbIIIATa HOPMATUBHOTO YHCiIa paboOYUX 4acoB.

ITpu 3TOM cMeHHasi MPOAOIKUTEIBLHOCTh pabouero JHsA He MOXeT mpebimaTh 10 gacos, a
CpeIHss HeleIbHas POAOJIKUTENBHOCTh padOUero BpEMEHH 3a yueTHBIN nepuof - 40 yacos.

Paboronarensm mnaHo npaBo A paOouux, pabOTaBIIMX B MEPHOJ] HANPSIKEHHBIX MOJIEBBIX
paboT cBepX HOPMaJIbHOTO PabOYero BPEMEHH, COOTBETCTBEHHO COKpAIaTh MPOAOKUTEIBHOCTD
pabGouero mHs A0 5 4acoB (a mpu coriacuu pabouux - U Oosiee) B HEHANpPSHKEHHBbIE MEPHOAbI
paloThl, obecneunBasi CPEIHIO IPOJOJDKUTENBHOCTh pabouero aHA 3a roj -7 dacos. Ilpu
HEBO3MO>KHOCTH T10 IPOM3BOACTBEHHBIM YCIOBUSAM COKPATUTh IPOAOKUTEIBHOCTh paboyero aHs
pabounM NpeaoCTaBISIOTCS 3a IepepabOTaHHOE BPEMs TOMOJIHUTENbHbIE IHU OTAbIXa (10 5 1HEH B
Mecs1 - 63 OIIaThl, a IpU coryiacuu pabouux - u dosnee).

B HCKIIOUNTENBHBIX CIy4asx pa3peleHbl CBEpXYyPOUHble PAOOTHI:

- IIpYU IIPOU3BOICTBE pabOT, HEOOXOAUMBIX JUIsl OOOPOHBI CTPAHBI;

- IpeIoTBpalleHus OeICTBUH, aBapuil WM JIMKBUJALIMUS UX MOCIIEICTBHIH;

- TpU TPOU3BOJACTBE OOILIECTBEHHO HEOOXOAMMBIX pabOT 1O BOJOCHAOXKEHHIO,
ra3ocHa0XEeHMI0, KaHAJIU3AlUU, CBSA3H, OTOIIJICHHUIO, OCBELICHUIO U APYTUe, IPUOCTAHOBKA KOTOPHIX
HOBJIEYET 3a c000i nmopdy uiu rudesb rocy1apcTBEHHOIO UMYIIECTBA;

- NIpU MPOU3BOJCTBE BPEMEHHBIX PA0OT MO PEMOHTY M BOCCTAaHOBJIEHUIO MEXaHU3MOB HIIU
COOpYKEHHH B TeX cilydasx, KOrja HEHCIPaBHOCTb UX MOXKET BbI3BaTh IpEKpallleHue padboT 1is
3HAYUTEJIBHOTO YKcia paOOTHUKOB;

- I TpPONOJDKEHUS pPadOThl IPU HESIBKE CMEHSIOIIEro pabdOTHHKA, eciau paboTa He
JIONyCKaeT mepepbiBa. B atux ciydasx paboromarenb o0sf3aH HEMEUIEHHO NPUHATH MEphl 110
3aMeHe CMEHILIUKA APYIrUM paOOTHUKOM.

CaepxypouHast paboTa - paboTa, Iponu3BoAUMAas PaOOTHUKOM 10 MHUIMATHBE PaboTOIATENs
3a MpejenaMu YCTaHOBJIEHHOW IPOJOKUTENIBHOCTH PabO4yero BPEMEHH, €KEAHEBHOM paboTh
(cMeHbI), a Takke paboTa CBEpX HOPMAJIBHOTO YKciIa pabo4yMX 4acoB 3a yUETHBIA NEPUOS.

Caepxypounsie paboTbl orpanudeHsl 120 yacamu B 1o U 4 yacaMu 3a J1Ba JTHS MOJPSIIL.

Kpome Toro, cymectByeT ocoOblii pexuM pabOThl - HEHOPMHUPOBAHHBIA pabounii J1eHb, B
COOTBETCTBUM C KOTOPBIM OT/AEIbHbIE PAOOTHUKH MOTYT IO PaclopsKeHHIO paboTonaTens MpU
HEOOXOAMMOCTH 3IU30ANYECKH IPUBICKAThCSI K BBIMOJIHEHUIO CBOMX TPYIOBBIX (YHKIUMH 3a
npenelaMu HOPMaldbHOW NPOAODKUTEIBHOCTH pabodyero BpeMeHHU. llepedeHb AOMKHOCTEH
pabOTHUKOB C HEHOPMHUPOBAaHHBIM pabO4YMM HEM YCTAHABIMBAETCS KOJUIEKTUBHBIM J0IOBOPOM,
COIUIALIEHUEM WUJIU IPaBUJIaMHU BHYTPEHHETO TPYJOBOIO paclopsiika OpraHu3aluu.
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[Ipu pabote B pexume TUOKOro pabouyero BpPEMEHM Hayalo, OKOHYaHHE WM oOuias
IPOJOJKUTENBHOCTD pab0overo JHs ONPEAESETCs M0 COTIAEHUIO CTOPOH.

Pabota B BBIXOAHBIE U NTPa3JHUYHBIE THU PAa3pELIAETCs JIMILIb B CIEAYIOMUX CIIydasx:

- U IPEJOTBPALICHUS CTUXUIHBIX O€ICTBHM, aBapuil M TMKBUAALUS UX MTOCIEACTBUM;

- € LEIbI0 MPeAyNpexIeHUs THOeau WIM MOPYM TOCYAapCTBEHHOrO WM OOIIECTBEHHOI'O
MMYIIECTBA U NIPEIOTBPAILEHHUS HECYACTHBIX CIIy4aeB;

- 7S BBIIIOJIHEHMS 3apaHee HE MPEIBUJIEHHBIX pabOT, OT CPOUYHOTO BBIMOJIHEHHS] KOTOPBIX
3aBUCUT B JaJbHEHIIEM HOpMajbHas paboTa OpraHM3alMM B LEJIOM WIM €€ OTIENbHBIX
MIOAPA3ACIICHUMN.

3a paboTy B BBIXOJHBIC JHM, IO JKEJIAHUIO PAOOTHUKA MPEAOCTABIACTCS IPYroil IeHb
orabixa. PaboTa B BBIXOAHBIE M Ipa3JAHUYHbIE THM OIUIAYMBAETCS HE MEHEe 4YeM B JABOHHOM
pasmepe.

Pabota B BEIXOAHBIE THU JOMYCKAETCS HA HEMPEPHIBHO JEHCTBYIOIUX MPEATNPUATHUAX.

3aKOHOM  MpEeAYCMOTpEeHBl A pabouux M CHOYXallUX  €XKEroAHble  OTIycKa
IPOJOIDKUTEIBHOCTBIO HE MeHee 28 KaJeHAAapHbIX JHEHM ¢ coXpaHEHHeM MecTa paboThl
(TOKHOCTH) M CpEeTHETo 3apaboTKa.

EsxerosiHple NOMONMHUTENBHBIE OTIIYCKA IPEJOCTABISIOTCA pabounuM U CIyXKalluM, 3aHATHIM
Ha paboTax ¢ BpPEIHBIMHU YCIOBMSIMM TpyZa, paOOTHUKAM ¢ HEHOPMHMPOBAHHBIM pabOYMM JAHEM U
paboratomum B paiioHax KpaitHero Cesepa. IIpaBo Ha oTmyck B NepBbI o pabOThl MOKHO
MOJIyYUTh, IPOPabOTaB HE MEHEE 6 MECSIIEB HA JTAHHOM NPEANPUATHH.

4. Cucrema ynpasJieHHsI OXpPaHOH Tpyaa

[lon ympaBieHueM oOxpaHbl TpyJa IOHUMAIOT IOJATOTOBKY, NPUHATHE M pean3aluio
MEPONPUATHH MO OCYLIECTBICHUIO OPraHU3AL[MOHHBIX, TEXHUUYECKHUX, CAHUTAPHO-TUTUEHNYECKUX U
7e4yeOHO-TPO(YUITAKTUYECKIX MEpONPHUATHIA, HalpaBJIeHHBIX Ha oOecreueHne Oe30MacHOCTH,
COXpaHEHME 3JJ0POBbs U pabOTOCIIOCOOHOCTH YesIOBEKa B IpoLecce TPy aa.

OOBeKTOM ymnpaBieHHUs ABISAETCS JEATENbHOCTh (DYHKIMOHAIBHBIX CIY’KO M CTPYKTYpPHBIX
MOJIpa3/ielIeHui peAnpUATUS 0 00eCcTIeYeHNI0 Oe30IIaCHbBIX U 3J0POBBIX YCIOBHH Tpyaa.

VYpasieHue oxpaHoH Tpy/Ja Ha NPEANPUATUN B IIEJIOM OCYILECTBIISIET €r0 PYKOBOAUTEND, B
1exax, OTpacisix, Cayk0ax - [JIaBHbIE CIIELUATIUCTHI, a B IOAPA3EIECHUSAX - UX PYKOBOJUTEIN.

Koopaunupyer TpynoByro A€ATENbHOCTh MHXKEHEP MO OXpaHe Tpyla (OpraHu3alrioOHHO-
MeToAuYecKas paboTa, MOArOTOBKA YIIPABICHUECKUX PEILICHUH, KOHTPOJIb 33 peanu3anueit).

VYnpaBieHue oxpaHoi Tpy/Ja NpelycMaTpUBAET PEeaIN3aLUI0 CICAYIOMUX QYHKIUII:

- OpraHM3aluy ¥ KOOpAMHAIMK padoT M0 OXpaHe Tpy/Ja, yueTa U aHaIu3a;

- IJTAaHUPOBAHUS;

- KOHTPOJISl COCTOSIHUSI OXPaHbl TPY/a;

- CTUMYJIMPOBAHUS.

3ajaun ynpaBlIeHUS OXpaHOM Tpyna - oOydeHue paloTarouux Oe30MacHOCTH Tpylda U
Ipornaraijia IepesoBOro OINbITa, OE30MaCHOCTh MPOU3BOACTBEHHBIX IPOLECCOB, 000PYAOBaHMUS,
3laHUl U COOPY)KEHUH, HOpMaJu3allus CAaHUTApHO-TMTMEHUYECKUX YCIOBUH TpyJa, oOecleueHue
pabotatomux CU3, co3aanne ONTUMAIBHBIX PEKUMOB TPYyZla U OT/bIXa pabOTarOIIMX, OpraHU3aLHsl
71e4eOHO-TTPOYUITAKTUYECKOTO U CaHUTApHO-OBITOBOTO oOcinyxuBaHus  pabOTaIOLIMX,
po¢eCCHOHABHBIA OTOOP pabOTAIOIINX.

Opranu3zanus M KOOpAMHALUsA pPabOT B OOJACTH OXpaHbl Tpyda BKIIOUYAIOT B ce0s
(dbopMHpOBaHHE OPraHOB YIPABIEHUS OXPAaHOW Tpyla, YCTAaHOBJIEHUE OOS3aHHOCTEH M HOpsIKa
B3alMOJICHCTBUS JINLI, a TAK)KE IPUHATHE U PEATU3ALUI0 YIPABICHYECKUX PEIICHUN.

[InanupoBanue pabOT MO OXpaHE TpyAa 3aKJIIOYAETCs B ONPENEICHUM 3alaHui
MOJpa3/eNeHusIM U Cly’k0aM, ydyacTBYIOUIMM B pEIIEHUM 3ahad ynpasieHus. B Hero Bxomut
pa3paboTka NEepCHEeKTHBHBIX KOMIUIEKCHBIX IIJIAHOB YIIYYIIEHHMs YCIOBHH, OXpaHbl Tpyla H
CaHUTapHO-0370POBUTEIBHBIX MEPOIPUATHH.

KonTponbs cocTosiHus oXxpaHsl Tpyaa U (yHKIIMOHUPOBAHHE CUCTEMBI YIIPABJICHUS OXPaHBI
TpyJa BKJIIOYAET:

- IPOBEPKY YCIOBUH Tpyia pabOTaOIUX;
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- BbIABIEHHE OTKJIOHEHMM oT TpeboBanuit CCBT, HopM u© mpaBuwi OpraHoB
roCyAapCTBEHHOI0 HaA30pa U APYro HOpMaTUBHOU JOKYMEHTALUU;

- KOHTpPOJIb BBIIIOJHEHUS CIIy’K0aMU M MOApa3eNeHUsIMU 005S3aHHOCTEN B 00JIaCTU OXpaHBbI
Tpyna;

- mpuMeHeHHe 3G (HEeKTUBHBIX MEp M0 YCTPAHEHUIO BBISBICHHBIX HEIOCTATKOB.

OCHOBHBIE €r0 BHU/bI - ONEPATUBHBIN KOHTPOJIb PYKOBOJUTENS pabOT U Jp. JOHKHOCTHBIX
JUL; aIMUHHCTPATUBHO-OOUIECTBEHHBIN (TPEXCTYNEHYAThlii KOHTPOJIb) KOHTPOJb; KOHTPOJb
OCYILECTBISIEMBIM  CIy*)0aMM OXpaHbl TpyZAa HOPEINPUATHS; BEIOMCTBEHHBIH KOHTPOJIb
BBIIIECTOSIIIUX OPTraHOB; KOHTPOJIb, OCYIIECTBISEMBIM OpraHaMu TOCyJapCTBEHHOI'O Haa30pa U
denepanbHOM MHCHIEKIIUEN TPYaa.

B KOHTpOJIb COCTOSTHUS OXpaHbI TPYAA BXOJUT TAKXkKe METPOJOTHIecKoe odecreueHue,
BKJIIOYAIOIIEE METOABI U CPEACTBA U3MEPEHUN AJI IPOBEPKU ITapaMeTPOB yCIOBUH TPya,
0€30MMacCHOCTH NTPOU3BOJICTBEHHOT0 000PYJOBaHMSI U TEXHOJIOIMYECKHX IPOIIECCOB, KaueCcTBa
CPEICTB 3aIMUTHI padOTAONINX, & TAKKE METO/IbI M CPEICTBA IPOBEPKU NPUOOPOB KOHTPOJIS U
HU3MEpPEHHUIA.

3a BHEIpPEHHE MEPONPUATHN II0 OXpaHE Tpylda IPelyCMAaTPUBAETCS MNOOLIpEHUE. ITO
CO3/Ia€T 3aMHTEPECOBAHHOCTh PAOOTAIOIUX B OOECleYeHHH O€30IacHBIX M 3/10pOBBIX YCIOBHUH
Tpyaa. Bugsl u (GopMBl MOpanmbHOTO M MAaTEepUAIbHOIO CTHMYJIMPOBAaHHS pazpabaThIBacT
aJIMUHUCTPAIMS COBMECTHO C MPO(YKOMOM.

1.13. Jlekuus Ne 17

Tema: Opranu3zanuoHHbie 0CHOBbI oO0ecniedeHusi b7K/|

1. 13.1 Bonipochl Jeknuu

1. Cmyx06a oxpaHbl Tpy/a.

2. O0513aHHOCTH 110 OXpaHe TPyAa PYKOBOAUTENEH U CIIELUATNCTOB

3. IInanupoBanue u (pUHAHCHPOBAHUE MEPOTIPUATUH IO OXpaHe TpyAa

1.13.2. KpaTkoe coaep:kaHue BOIPOCOB

1.Cy:x0a oxpaHbl Tpyaa.

Jlns npoBefieHHs pabOThl IO OXpaHe TPyAa Ha MPEANPUITUAX M YUPEKAECHUSAX CEIbCKOTO
XO03sICTBA YCTAHOBJIEHA CUCTEMA OPTaHOB U JOJKHOCTHBIX JIUII.

B coorBerctBuM co cratbeit 217 rimaBa 35 TK P®, B nensx obecneueHHss COOJIOIEHUS
TpeOOBaHUI OXpaHbl TpPyda, OCYILIECTBIECHUS KOHTPOJIA 3a HUX BBIIOJHEHHMEM B Kaxao0i
OpraHM3allK, OCYLIECTBISIONIEN MPOU3BOACTBEHHYIO JE€ATEIbHOCTh, C YUCIEHHOCTBIO NIEPCOHANA
6onee 50 paOOTHUKOB cO3/1aeTCsl Cay*’0a OXpaHbl TPy/Aa WA BBOAUTCS JOJKHOCTb CIIELUAIUCTA MO
OXpaHe TPyZAa, UMEIOLIEr0 COOTBETCTBYIOLIEIO TOATOTOBKY WJIM OIBIT padOTHI B 3TOM 00J1acTH.

B opranusauun ¢ uucineHHoCTh0 50 paOOTHUKOB M MEHEE PEIIEHUE O CO3JaHUM CIIY>KObI
OXpaHbl TpyAa WM BBEIEHUM JODKHOCTH CIELMATUCTa [0 OXpaHe Tpyda HIpUHUMAETCS
paboTozareseM ¢ yueToM Celu(UKH AesTeNbHOCTH JAHHOW OpraHu3alum.

[Ipu orcyTrcTBUM B OpraHu3anuu Ci1y>kObl OXpaHbl TpyjAa (CHELUaNNucTa 10 OXpaHe TPyJa)
paboToziaresnp 3aKiOYaeT AOTOBOP CO CHELUAINCTAMHM WM OpPraHU3aLUSAMH, OKa3bIBAIOIIUMHU
yCIIYTH B JaHHOM 001acTH.

PaboTa o oxpane Tpyaa MOXeT ObITh [TOJIpa3/i€JeHa Ha YEThIPE OCHOBHBIX BU/A!

- OpraHu3aloHHas paboTa;

- COBEpPILIEHCTBOBAHUE TEXHUKH O€3011aCHOCTH;

- yIIy4IlleHUE yCIOBUM Tpy/a;

- KOHTPOJIb COCTOSIHUS YCJIOBUI U 6€30MaCHOCTH Tpy/la Ha IPOU3BO/ICTBE.

OpranuzanuonHas pabora BKJIOYaeT B ceds oOyueHue paboumx Oe€30MacHbIM METOAaM
TPyAa, CBOEBPEMEHHOE M KauyeCTBCHHOE IIPOBEJIEHHE MHCTPYKTaka pabouux M0 TEXHHKE
0€30MMacHOCTH, BHIBELIMBAHUE UHCTPYKIIMI MO TEXHUKE 0€30I1aCHOCTH Ha pabOUnX MECTAX, a TAKXKE
IUTAKaTOB U MPENYNPEXKAAIOMUX HAMUCEH.
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bonpimoe 3HaueHMe MMeeT OpraHM3alus Ha MNPEANpPUATUN KaOMHETOB  TEXHUKHU
0€30IaCHOCTH KaK aruTalMOHHO-IPOMAraHJMCTCKOrO LIEHTpa MO0 OXpaHe Tpyla, yCTPOHCTBO Ha
IIPOU3BOJICTBEHHBIX y4aCTKaX YTOJIKOB TEXHUKU OE€30M1aCHOCTH.

OTU MeponpusATHs BOCHUTHIBAIOT B KOJUIEKTUBE DPAOOTAIOMIMX JUCLUIUIMHUPOBAHHOCT,
BHHUMATEJIbHOE U CO3HATEIbHOE OTHOIIEHNE K TPEOOBAaHUSAM TEXHUKU O€30MaCHOCTH.

CoBepIIeHCTBOBaHNE TEXHUKH 0€30IIaCHOCTH HEOOXOIUMO JUIsl CHIDKEHHs TpaBMaTH3Ma Ha
npousBojcTBe. (ObecneueHue 0Oe30MacHBIX yCIOBHM pabOThl Ha IMPOU3BOACTBE JIOJKHO
OCYILECTBIATHCS HE TOJBKO KOHCTPYKTUBHBIMU MepaMH (YJIydlleHHE Orpa)I€HUI OMacHBIX 30H U
T.J.), HO ¥ PAJIOM OPraHU3alHOHHO - TEXHUYECKUX MEPOIPUATHH.

K nmocieqaum oTHOCATCSA ClIEeNyIOIINE:

a) NEPUOAMYECKOE TEXHHUYECKOE OCBMJIETEIbCTBOBAHMUE CIIOKHBIX MAalllMH, MEXaHU3MOB,
YCTaHOBOK U T.[L.;

0) opraHu3zanus IUIAHOBO-NIPEAYIPEIUTENBHBIX PEMOHTOB M TEXHUUYECKHUX OOCITYKMBaHHM
MallI}H;

B) OpraHu3alMsi HENPEpPhIBHO-CKBO3HOIO  KOHTPOJIA TEXHUUYECKOTO  COCTOSIHUS
3JIEKTPOO0OPYIOBAHNUSA, ITEKTPOCETEH U AJIEKTPO3ALIUTHBIX YCTPOUCTB;

r) oOecreyeHHe MPOU3BOJCTBA  MCIPABHBIM  HMHCTPYMEHTOM U  TEXHUYECKUMU
IPUCIIOCOOTICHUAMH, BBEJICHHE CUCTEMbI BEIOPAKOBKH HHCTPYMEHTA IIPH €r0 HEUCIPABHOCTH.

VYiaydimieHue yClIOBHM TpyZAa JAOCTUIAeTCs KOMIUIEKCOM MEpONpUATUH, TpedyeMbIX
3aKOHOZATEIBCTBOM II0 OXPaHe TPyaa.

B npornecce paboThl Ha OpraHU3M YeJIOBEKAa BO3AECUCTBYIOT pa3jMyYHble HEOJAronpHsITHHIE
¢dakxTopsl. OHU MOTYYMIIM Ha3BaHUE POU3BOJCTBEHHBIX BPEAHOCTEH.

1. IIpou3BOACTBEHHBIE BPEAHOCTH MOTYT OBITh BBI3BaHbl OCOOCHHOCTSIMH CaMOIO
TEXHOJIOTUYECKOro mpouecca (paboTa C.-X. MallMH CO34a€T 3alblJICHHOCTh B 30HE JIbIXaHMS
paboTHUKA).

2. 1Ipou3BOACTBEHHBIE BpPEAHOCTH MOTYT OBITH CIEACTBUEM IUIOXOH OpraHu3aluu
IIPOU3BOJICTBA  (HENPUCIOCOOJEHHOCTH  IOMELIEHUs, OTCYTCTBHE€ BEHTWISALMH, IJIOXOTO
OTOILJICHUS ).

3. Ilpon3BOACTBEHHBIE BPEAHOCTH MOTYT BBI3BIBATHCSI NMPUPOIHBIMU YCIOBUSAMH (OCaIKH,
OTKJIOHEHHE TEeMIIepaTyphbl).

Ha Bce nepeunciieHHble BpEAHOCTH YCTAaHOBIIEHBI NPEAEIBHO JOMYCTUMbIE HOPMBIL. 3ajada
aIMUHHCTPALMK IPEIIPUATHA IPUHUMATh MEPBI K JOKAJIN3aLUN IIPOU3BOACTBEHHBIX BPEIHOCTEH,
CO3JaHUIO 3I0POBBIX YCIOBUHU TPY/a.

KoHTponb cocTosHUS OXpaHbl TpylJa B INPOMU3BOJACTBE JOJKEH OBITh IOCTOSHHBIM U
CUCTEMATUYECKUM.

MHorue x0341icTBa IPUMEHSIOT TPEXCTYIEHYATbIi KOHTPOJIb COCTOSIHUSL OXPAHBI TPYIa.

2. O0s13aHHOCTH 10 OXPaHe TPY/AA PYKOBOAUTEJIEH U CIIENNATNCTOB

Ha cenbckoxo3siCTBEHHBIX MPEANPUATHSAX padOTy MO OXpaHE TPyAa AODKHBI POBOJUTH
YeThIpe 3B€HA JOKHOCTHBIX JIULL:

1) paGoTonarens - pyKOBOJUTEIND MIPEATPUATHSL.

2) pyKOBOAMTENN IPOU3BOJICTBEHHBIX OTpacieil Ha MPEANPUITUY - TJIaBHbIE CIIELUAIUCTHI.

3) pYKOBOAMTENM KOHKPETHBIX IPOU3BOJCTBEHHBIX CIYXO M y4YyacTKOB - Opuraaupsl,
3aBeJyIOLIHE.

4) uHXXEHep 10 OXpaHe Tpyaa.

Pabomooamens 0TBe4aeT 3a COCTOSHUE OXpaHbl TPy/Aa B LIEJIOM Ha NMPEANPUATUU U 00s13aH
o0ecreunBaTh:

. 0e30MmacHOCTh ~ pabOTHUKOB  MpHU  OKCIUTyaTallid  3[aHHi,  COOpY>KEHUH,
000pyI0BaHUs, OCYILECTBICHUH TEXHOJIOTHYECKUX IIPOLIECCOB;

. MPUMEHEHHE CPEJICTB UHANBUAYATbHON U KOJUIEKTUBHON 3alTUTHI pa0OTHUKOB;

. COOTBETCTBYIOIIME TPEOOBAHUSIM OXpaHbl TpyZa YCIOBUS TPYAQ;
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. peXUM TpyZa W OTIObIXa B COOTBETCTBMU C 3aKOHOJATENbCTBOM Poccuiickoit
®Oenepanuu;

. npuoOpeTeHne 1 BbIJavy 3a CUeT COOCTBEHHBIX CPEJCTB CHEIOCK/IbI, CIE00YBH U
JIPYTUX CPEACTB HMHIWBUIYaJbHOM 3alllUTHI, CMBIBAIOIIUX M 00€33apaKMBAIOIINX CPEACTB B
COOTBETCTBHUU C YCTAaHOBJIEHHBIMU HOPMAaMH;

. oOyueHue 0e30MacHbIM METO/IaM BBIMOJIHEHHs paboT MO OXpaHe Tpyda U OKa3aHMIO
MEepBOM MOMOIIM IMPU HECHYACTHBIX CIy4yasx Ha MPOU3BOACTBE, MHCTPYKTAX IO OXpaHe TPyIa,
CTOXHUPOBKY Ha paboueM MecTe U MPOBEPKY 3HAHMN TpeOOBaHHI OXpaHbl TpyAa, Oe30MacHBIX
METOJIOB U MPHUEMOB BBITIOJTHEHUS PaboT;

. He/IoMyIlleHne K padoTe JIML, He MPOLIEAIINX B YCTAaHOBJIEHHOM MOPsJIKEe 00ydeHue
U MHCTPYKTaX 10 OXpaHe TPy/a, CTAXKUPOBKY U IPOBEPKY 3HAHUI TpeOOBaHUI OXpaHbI TPY/a;

. OpraHU3alMI0 KOHTPOJISA 32 COCTOSIHUEM YCJIOBHH TpyZAa Ha pabo4yMX MecTax, a TaKkkKe
IIPaBWJIbHOCTBIO IPUMEHEHUSI PAOOTHUKAMU CPEACTB UHAUBUIYATbHON U KOJIJIEKTUBHOM 3alllUTHI;

. IIPOBE/IEHUE aTTeCTalMM pabodyMx MeCT IO YCIOBHMSIM Tpylda ¢ MOCIeayrolei
cepTudUKanmen padoT 1Mo OXpaHe TpyAa B OpraHU3aIIH;

. OpPraHU30BBIBaTh IPOBEJECHHE 3a CUET COOCTBEHHBIX CPEICTB 0053aTeNbHBIX
IIpeIBApUTENBHBIX (IIPU NOCTYIUIEHUHU Ha pad0Ty) U NEPUOANYECKUX METULIMHCKAX OCMOTPOB;

. nHGOpMHpPOBaHUE PaOOTHUKOB 00 YCIOBUAX M OXpaHe Tpy/la Ha pabouuX MECTax u o

CYIICCTBYIOIIECM PUCKE MOBPCKACHHUA 3A0POBbA U MOJArarOmuxcs UM KOMIICHCALUAX W CPECACTB
HHHHBHﬂyaﬂBHOﬁ 3alllUTHI;

. paccieoBaHME M Y4eT  HECYacTHBIX  CllyyaeB Ha  IPOM3BOJACTBE U
podecCHOHATBHBIX 3a00I€BaHUM;

. CaHUTApHO-OBITOBOE M JIeUEOHO-TPOPHIAKTHIECKOE OOCTYKMBaHWE PAOOTHUKOB B
COOTBETCTBHH C TPEOOBAaHUSIMH OXPAHBI TPYAA;

. 00s13aTeIbHOE COLMAIbHOE CTPaXxOBaHHWE PAOOTHUKOB OT HECYACTHBIX CIIydyaeB Ha

MMpOU3BOACTBC U HpO(bCCCI/IOHaJ'IBHBIX 3a00JIeBaHUH.
T nasnoiii cneyuanucnt, Ha KOTOPOTO BO3JIaracTcsa MnmpuKa3om pa60T0)1aTen;1 OTBCTCTBCHHOCTbD
3a COCTOAAHUC OXPAHbI TPpyZa B IPOHU3BOACTBCHHBIX OTpPACIIAX, 00s13aH:

. o0ecrnieunBaTh 3/0pOBblE M O€30IMacHble yCIOBHUS Tpylda Ha pabodyMx MecTax H
y4yacTKax;

. pa3pabaTbiBaTh MEPONIPUATHUS IO YIYULICHUIO YCIOBUM U O€30IIaCHOCTH TPY/a;

. HampaBIATh  paboOTy  CHEUUAINCTOB M PYKOBOJMUTENEH  y4acTKOB IO
IIpEeNyNPEXACHNUIO TpaBMaTU3Ma U 3a00J1€BaEMOCTH;

. COCTaBJIATh 3asBKM Ha CPEJICTBA MHIMBHUAYAJbHON 3aIUTBl U KOHTPOJIUPOBATH MX
BbIJIAYY;

. KOHTPOJIMPOBATh IPABUIBHOCTb UX UCIOIb30BAHUS;

. 3ampemarb MPOU3BOJCTBO pabOT Ha ydyacTKax B CIy4yae BO3HUKHOBEHHUS YIpO3bl
’KHM3HH U 3JJ0POBBIO PabOTAIOLINX;

. o0ecrieunBaTh CaHUTApPHO-OBITOBOE OOCIYXHBaHUE PAOOTHUKOB B COOTBETCTBHH C
HOpMaMH U MpaBUIaMU;

. COBMECTHO C PYKOBOJIUTENSIMH NOJpa3felieHUNl OpraHU30BbIBATb CBOEBPEMEHHOE

UCTIBITAHWE,  TEXHUYECKOE  OCBHICTEILCTBOBAHHUE M PETHCTPAIMI0  TEXHOJOTHYECKOTO
o0opynoBaHUsl, aNmapaToB U COCYIOB, padOTAIOMIUX O] JaBICHUEM, TPY30MOABEMHBIX MAIIHH U
MEXaHU3MOB, KOHTPOJIHHO-U3MEPUTEIBHBIX TPHOOPOB U IPYrOro 000pyA0BaHUS;

. o0ecrneunBaTh MPOBEICHUE TTACTIOPTH3AIIHH.

['nmaBHBIN cnienuanucT 00s3aH HE JOMYCKaTh B AKCILUTyaTal[Mi0 HEUCIIPABHBIC MAIIWHBI,
pUOOPHI, MEXaHU3MBI H T.]I.

['naBHbBIE CHIEIMATUCTHI 00sI3aHBl U3Y4aTh MPHYUHBI HECYACTHBIX CIy4aeB, MPOUCHICIIINX C
pabourMu B MOAYMHEHHOW 00JIaCTH X03SUCTBA, U pa3padaThIBaTh MEPHI IO UX MPEIYIPEKICHUIO.

Pyxosooumenu xonkpemmuwix npouzso0cmeenuvix cayico (mpopadbpl, OpUraaupbl, MacTepa)
HECYT OTBETCTBEHHOCTH 32 COCTOSIHHE OXPaHBI TPy/Aa Ha PYKOBOJAMMBIX Y4aCTKaX U OOS3aHBI:

. o0ecreunBaTh 3J0POBbIC U OE30IACHBIC YCIOBHS TPy/Aa Ha pabounX MECTax;
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® CJICOUTL 3a CBOCBPCMCHHBIM HCHBITAHUCM, TCXHUYCCKUM OCBUACTCILCTBOBAHUEM U
pCFHCTpaHHCﬁ KOTCJIbHBIX YCTAHOBOK U APYroro O60py,HOBaHI/IH, MoJIC)KAIICTO IMMEPUOIUICCKOMY
HUCIBITAHUIO 1 OCBUACTCIIBCTBOBAHUIO,

. MPUOCTAaHABIMBATh pPabOThl B Cllydyasx BO3HUKHOBEHHS YIpO3bl IKH3HU WIIU
310pOBBIO JIFOJIEH;

. y4acTBOBaTh B IPOBEACHUM MACHOPTU3ALMH CAHUTAPHO-TEXHUYECKOTO COCTOSHUSA
00BEKTOB, IICXO0B;

. COBMECTHO C TJaBHBIMU CIHELHAJUCTAMU COCTABJIATH 3asBKM Ha CpEACTBa
VHIUBUYAIIbHOMN 3aILHTHI;

. HE JIONycKaTh K paboTe JIUI He MPOIIEIIINX aTTeCTAIHIO.

OcHoBHast 0053aHHOCTh 3THX PYKOBOAMTENEH - IOCTOSIHHAs BBICOKAsl TPEOOBATEIBHOCTh K
paOOTHHKAM B OTHOILIEHHUH BBIITOJIHEHUSI MU NPaBHJI TEXHUKHU 0€30M1aCHOCTH.

Hndxcenep no oxparne mpyoa - TIaBHbIM opranuzarop paboThl 10 OXpaHe TpyZa.

OH noAuuHsETCS HEMOCPEICTBEHHO DPYKOBOJMUTEIIO HPEANPUATHS, HO HE MOAMEHSET B
o0jacTu OXpaHbl TpyJda HU PYKOBOAMTEECH IMPOU3BOACTBA, HU IVIABHBIX CHELMAIUCTOB. MHXkeHep
[0 TEXHHMKe Oe30IIaCHOCTU OCYIIECTBISIET KOHTPOJb OOecHeueHHs OXpaHbl TpyAda Ha KaKIOM

Y4acTKe.
Ero ocHOBHO# 0053aHHOCTBIO SIBJISETCS:
. OpPraHM30BbIBATh PabOTy IO CO3JIaHUIO 3I0POBBIX M OE30MACHBIX YCIOBHUH TpyJa,

MpenynpexaaTh TPOU3BOACTBEHHBIN TpaBMaTU3M, MpodeccHoHaNbHbIe 3a001€BaHMs U TIOXKaphl Ha
MPEANPUITHH, a TAK)XKE COOIOCHUE 3aKOHOJATENIbCTBA 10 OXPaHE TPY/a;

. pa3pabaThiBaTh COBMECTHO CO CIEUUAIUCTaMU M MPO(PKOMOM IUIAaH YIydlIEeHUs
YCJIOBHH Tpy/a U CAHUTAPHO-030POBUTEIBHBIX MEPOTIPUSITHIA;

. y4acTBOBAaTh B MOATOTOBKE KOJIJIEKTUBHOTO JOTOBOpPA MO COLIMATIBHBIM BOIPOCAM U
oXpaHe TpyJa;

. OCYILECTBIATH KOHTPOJb 332 COCTABJICHHEM 3asBOK Ha CPEACTBA MHIWBUIYabHOM
3aIUTHI U BbIIaued pabOTarOUIUM CIIEOCHKAbI, CIEIO0YBU U 3alIUTHBIX MPUCTIOCOOJICHUI, MbLIA,
MOJIOKa, JIe4eOHO-MPO(YUIAKTUYECKOTO MUTAHU, 32 (PMHAHCHPOBAHHUEM MEPOIPHUITHI MO OXpaHe
Tpy/la U UCIIOJIb30BAaHUEM CPEACTB IO HA3HAYCHUIO;

. OKa3aHue MOMOIIY CIlleluanucTaM B pa3paboTke MHCTPYKIHM MO oXpaHe Tpyaa Ha
pabouux mecTax.

3. IlnanupoBanue ¥ PMHAHCHPOBAHHE MEPONPUSITHIA IO OXpaHe TPyda

[ToctanoBnenniem Muntpyna Poccum ot 27 depams 1995 1. Nell yrBepxkaeHbI
PekoMeHganuy 1o MJIAHUPOBAHUIO MEPONPUITHH MO OXpaHE Tpyda, NpeAHAa3HAuYEHHbIE UIs
OKa3aHUs TMOMOUIM paboToaaresnsM, MpodecCHOHAIbHBIM COI3aM U HHBIM YHOJIHOMOYEHHBIM
pabOTHUKaM MO IUIAHWPOBAHUIO MEPOIPUATHI 10 OXpaHE Tpyda Ha NPEAUpPUITHH, B YUPEXKICHUH,
OpraHM3alliy, HAMpaBICHHBIX Ha MPEAYNpeKICHHE HECUAaCTHBIX CIIy4aeB Ha MPOU3BOJACTBE,
npoeCCHOHATBHBIX 3a00JICBaHUM, YIYUIIECHHUS YCIOBHI M OXpaHbl TPyJa, CAHHUTAPHO-OBITOBOTO
oOecnieueHus pabOTHUKOB.

KoMmmnekcHplii nuaH ynydlIeHHs YCJIOBUH Tpyda M CAHUTApHO-030POBHUTEIBHBIX
MEpOMNPHUATHI pa3pabaThIBAalOT Ha OCHOBE HOMEHKJIATYphl MEpONpHUSATHI Mo oxpaHe Tpyaa. OHa
ONpeAesieT OpPraHU3alMOHHO-TEXHUYECKHME U  CAHUTApHO-03/I0POBUTENBHBIE  MEPOIPUSTHS,
OCYILIECTBIISIEMbIE B IUIAHOBOM TMOPSAKE ISl YIy4YIIEHUS YCIOBUHM TpyAa, HpPerylnpexaeHUs
TpaBMaTH3Ma 1 3a00J1€BaHMil, CAHUTApPHO-OBITOBOTO 00ecrieueHus: pabOTAIOIINUX Ha IPOU3BOJICTBE.

Homenknarypa npeaycMaTpuBaeT CleAyoIue MepONpUsTUs:

- BHEApPEHUE AaBTOMATUYECKOTO M JUCTAHLMOHHOIO YIpPAaBIEHUS OOOpPYAOBAHHEM U
nporeccamu s odecredyeHus 6e30MacHOCTH;

- BHEJPEHUE TEXHUUECKUX YCTPOUCTB, 3aIMIIAIOLINX pa0OTaIOUX OT OPAXEHUS TOKOM U
IpYTUX TPaBM;

- MOJEpHHU3ALMI0 IPOU3BOJCTBEHHOIO OOOPYIOBaHMS B COOTBETCTBHUHM C TPEeOOBAHMUSIMHU
CCBT;
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- BHEJIPEHUE CHCTEM aBTOMAaTUYECKOIO KOHTPOJIS M CUTHAIM3ALUU O HaIu4uu U
BO3HUKHOBEHUH ONACHBIX U BPEAHBIX (aKTOPOB, a TAKXKe OJIOKUPYIOIUX YCTPONUCTB .

@OUHAHCUPOBAHUE MEPONPUATHI IO  YyIy4dIIEHUIO YCIOBUHM M OXpaHbl Tpyna
OCYILECTBIISICTCS 3a CUET CPEACTB (elepaabHOro Oroaxkera, OromkeTa cyObekToB PD, MecTHBIX
010/17)K€TOB, BHEOIOIKETHBIX HCTOUHUKOB.

OuUHAHCUPOBAaHUE MEPONPHUATHH IO YIYYIIEHHUIO YCIOBUM M OXpaHbl Tpyda MOXKET
OCYIIECTBISITHCS TAK)XKE 32 CYET CPENCTB OT IUTPadoB, B3ICKUBAEMBIX 33 HapYIIEHUE TPYIOBOTO
3aKOHOJATEIbCTBA, JOOPOBOJIBHBIX B3HOCOB OpraHU3alui U (pU3MUECKUX JIHLL.

@uUHAaHCHPOBAHUE MEPOIPUATHI 10 YIYULICHUIO YCIOBUM U OXPaHbI TPYJa B OPraHU3aLMIX
HE3aBUCHMO OT OPraHM3alMOHHO-NIPABOBBIX (hopM ocymecTBisieTca B pazMepe He MmeHee 0,1%
CYMMBI 3aTpaT Ha MPOU3BOJACTBO MPOAYKIUH (paboT, yCiIyr), a B OpraHU3alusiX, 3aHUMAIOLUXCS
JKCITyaTallUOHHOM JESATENBbHOCTBIO, - B pasMepe He MeHee 0,7% CyMMBbl JKCIITyaTalliOHHBIX
pacxomos.

PaGoTHHMK He HeceT pacxo/10B Ha (pUHAHCHPOBAHNE MEPONPUATHI MO YITYUIICHUIO YCIOBUMN
U OXpaHbI TpyAa.

[Topsinok MCIONB30BaHMs YKa3aHHBIX CPEICTB ONPEAEIAETCS B KOJUIEKTHBHBIX IOTOBOpax
UJIY COTJIALICHUSX 10 OXpaHe TPY/a, 3aKII0YaeMbIX MEXAY aIMUHUCTPALMEN U COOTBETCTBYIOLIUM
BBIOOPHBIM NIPOQCOIO3HBIM OpPraHoM HpPeANnpUsATHs. TpynoBble KOJJIEKTHBBI KOHTPOJIHPYIOT
HCIIOJIB30BAaHUE CPEACTB, IIPEIHA3HAYCHHBIX HA OXpaHy TPya.

1.14. Jlexuusa Ne 18

Tema: Cucrema 00y4eHust H BUAbI HHCTPYKTaXKeH
1. 14.1 Bonipocskl JieKuuu

1. OGyuenue u npoBepka 3HaHUM 110 OXpaHe TPya.
2. Bunbl uHCTpyKTaxei

1.14.2. KpaTkoe coaep:kaHue BOIPOCOB

1. O0y4eHue U NpoBepKa 3HAHUI IO OXpPaHe TPyAa

PykoBoguTenn u cHoequanucTbl HapoOAHOIO XO34KMCTBAa, BHOBb IIOCTYNMBIIME Ha
MPEANPUATHE, TOJIKHBI IPOWTH BBOJHBIA MHCTPYKTaX, KPOME TOTO, JOJKHBI ObITh O3HAKOMJIEHBI
BBIIIECTOSIIUM JOKHOCTHBIM JIMLIOM:

- C COCTOSIHUEM YCJIOBUH TpyJda U NPOU3BOACTBEHHON OOCTAaHOBKOM Ha BBEPEHHOM €MY
00BLEKTE;

- C COCTOSHHMEM CpEACTB 3allluThl pPaboOuuMX OT BO3ICHCTBHUS OMNACHBIX M BPEAHBIX
IIPOU3BO/ICTBEHHBIX (PaKTOPOB;

- C IPOM3BOJICTBEHHBIM TPaBMaTHU3MOM U Mpo(3a001eBaeMOCTHIO;

- ¢ HEOOXOAMMBIMU MEPONPHUATUAMU MO YIYUIIEHUIO YCIOBHH M OXpaHe TpyJa, a TaKXke C
PYKOBOJSIIMMH MaTepHUagaMy U JOJPKHOCTHBIMH 00513aHHOCTSIMU I10 OXpaHe Tpy/a.

He no3anee omHOro Mecsna co IHSA BCTYIUIEHHS B JIOJDKHOCTH OHU IIPOXOJAT IPOBEPKY
3HaHUMU.

PykoBoguTenn M CrienMaIMCTbl NPEANPHUATHH, CBS3aHHBIE C OpraHU3aluedl MPOBEICHUEM
paboThl HEMOCPEACTBEHHO Ha MPOM3BOACTBEHHBIX YYaCTKaX, a TAK)KE OCYILECTBISIOLUINE KOHTPOIb
U TeXHUYECKUH HaJ30p, NOJABEpraroTcs NepHoAMIECKON MPOBEpKE 3HaHUI 10 0€30MacHOCTU TPyAa
HE peXe OJHOro pa3a B TPU roja.

Ilepen ouepenHOl NpPOBEPKOW 3HAHMKM PYKOBOAMTENEH M CIIELHUAIMCTOB OPraHU3YIOT
CEMMHAphl, JEKIUHU, Oecelbl, KOHCYJbTAllUM IO BOIPOCAM OXPaHbl TpyJa B COOTBETCTBUM C
porpaMMamu, pa3paO0TaHHBIMU Ha NPEANPUSATHH U YTBEP)KICHHBIMH €0 PYKOBOAUTENIEM WU
IJIABHBIM MHKEHEPOM.

Kpome Toro, mpoBoJsAT BHEOYEPEAHYIO TPOBEPKY 3HAHUI PYKOBOJIUTENIEH U CIELIMAIUCTOB
B ClIydYae:

104



1) npu BBOJE B JEHCTBHE HOBBIX WM NEepepadOTAaHHBIX HOPMATUBHBIX JTOKYMEHTOB IIO
OXpaHe TpyZa;

2) mpu BBOJAE B OKCIUIyaTalliI0 HOBOIO OOOpPYIOBaHMSI WJIM BHEIAPEHUM HOBBIX
TEXHOJIOTUYECKHUX ITPOLECCOB;

3) npu nepeBoje pabOTHHKA HAa APYroe MecTo padOThl MJIM Ha3HAYEHUHU €ro Ha JIPYTylo
JOJPKHOCTB, TPEOYIOLYIO TOTIOJIHUTENbHBIX 3HAHUI 110 OXpaHe TPYy.a;

4) no TpeOOBAaHUIO OPraHOB I'OCYJAPCTBEHHOI'O Ha/A30pa, TEXHUUYECKON MHCIEKIMH TpyAa
Ipo¢COI030B, BBIIIECTOSIIUX X039HCTBEHHBIX OPIaHOB.

Jlnst mpoBeneHus MPOBEPKU 3HAHWM 10 OXpaHe Tpyda PYKOBOIUTEIEH U CIELUAINCTOB B
opraHax rocyJapcTBEHHOIo ynpasieHus U Ha npeanpustusax AIIK npukasom (pacnopsbkeHHeM) UX
PYKOBOAMTENIEH CO3JAI0TCS KOMMCCHUM IIO IIPOBEpKe 3HaHMW. KOHKpeTHBIM cOocCTaB, MOPSALOK U
¢dbopMy paboOThl KOMHCCHH IO IPOBEPKE 3HAHUI OIpenenseT pyKOBOIUTENIb OpraHa yNpaBJiCHUs
(npenmpusitus). B cocTtaB KOMHCCHMU  BKJIIOYAIOT (10  COIVIACOBAHMIO)  MPEACTABUTENEH
COOTBETCTBYIOIIUX I'OCYJapCTBEHHBIX NHCIIEKIUH 10 OXpaHe TpyZa.

PykoBoauTenu u crieMalIuCThl IPEANPUATHI, HE IPOLIEAIINE IPOBEPKY 3HAHUN 110 OXpaHe
TpyAa H3-3a HEYJIOBJIETBOPUTEIbHONM HOJArOTOBKH, 00sA3aHBl B CPOK HE IMO3JHEE OJHOIO Mecsla
IIPOUTH IIOBTOPHYIO MPOBEPKY 3HAHUM.

PaGoTHMKY, ycHeHmIHO MpoLIeAlleMy IPOBEPKY 3HAaHMM TpeOOBaHUI OXpaHbl TpYAa,
BBIIAETCS YIOCTOBEPEHHE 3a MOAIUCHIO MIpeiceaaTesss KOMUCCHH 110 IPOBEPKE 3HaHUN TpeOOBaHUM
OXpaHbl TPYy/la, 3aBEpPEHHOE MeYaThio OpraHU3aluy NPOBOAMBILEH 00yueHue 110 OXpaHe Tpya.

@DuHaHCOBbIE 3aTpaTbl , CBSI3aHHbIE C OOyYEHUEM, IPOBEIACHUEM KOHCYJIbTALMH MU
aTTecTalluel, MpelyCcMaTpPUBAIOTCS B KOJJIEKTHUBHBIX JJOTOBOpax (COMVIALIEHUSAX 1O OXpaHe TPyAa)
peanpusaThii u opranos ynpasieHus AIIK.

2. Buabl HHCTPYKTAkKei

B cootBerctBun 'OCT 12.0.004 — 90 u OCT 46.0.126. — 82 uHCTpyKTakH pabOTAOLIUX 110
XapakTepy U BPEMEHHU ITPOBEJICHUS MOJPA3ACIAIOT Ha!

- BBOJHBIH;

- IEPBUYHBIN MHCTPYKTaXX Ha paboueM MecTe;

- IIOBTOPHBI;

- BHEIUIAHOBBIN;

- LIEJICBOM.

Beoonwiii  uncmpykmadsxc 10 0€30MaCHOCTM TpyAa IpPOBOAAT CO BCEMH BHOBb
PUHUMAEMbIMH Ha pabOTy HE3aBUCUMO OT UX 00pa30BaHUsI, CTaka pabOTHI 10 JaHHOU mpodeccun
WIH JIOJDKHOCTH, C BPEMEHHBIMU paOOTHUKaMM, KOMAHIUPOBAHHBIMHU, yJalllUMKCSA U CTYAECHTaMH,
IpUOBIBIIMMH Ha MPOU3BOACTBEHHOE 00YUYEHHE UM MPAKTUKY, a TAKXKE C YHalUMUCS B Y4EOHBIX
3aBEJICHUAX Mepe]l HauaJloM Ja00opaTOPHbIX PadoOT B y4eOHBIX J1a00paTOPUAX, TOJUTOHAX.

BBOaHBIM HMHCTpYKTaX Ha MOPEINPUSATHM MPOBOAUT C TJaBHBIMU CHELUAINCTAMU
PYKOBOIUTEIND MPEANPUATHS IIPU Y4aCTUU MHXKEHEpa IO OXpaHe TPyZAad, C OCTAIBHON KaTeropueu
pabOTHUKOB - TJIaBHBIA CHELUAINCT OTPOCIH, Ky/Aa IIOCTYNAeT pabOTHUK NPU y4yacTUU MH)KEHEpa
II0 OXpaHe TPyJa WM JIMLA, Ha KOTOPOE IPHUKA30M IO NMPEANPUATUIO WM PEIICHUEM IPaBJICHUS
KOONEepaTUBa BO3JIOKEHBl 3TH OO0S3aHHOCTH, a C Y4YallUMUCA B Y4YeOHBIX 3aBEICHUSX -
IpernoiaBaTelb WK MacTep MPOU3BOICTBEHHOTO 00y4EHusI.

BBogHOW MHCTpyKTaX IpOBOAST B KaOMHETE OXpaHbl Tpyda WM CHELUUAIBHO
000pYZOBaHHOM MOMEIEHHH C UCIOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEACTB O0Y4YEHHUs U
HATJISTHBIX TTOCOOUH (TINIAKaTOB, MAKETOB, KHHO U TUa(UIBMOB H T.1.).

BBoiHOM MHCTpYKTaX MPOBOJAT MO Iporpamme, pa3pab0oTaHHONW OTAEIOM OXpaHbl Tpyla €
yueroMm TpeboBanui cranaaproB CCBT, npaBui, HOpM U MHCTPYKLUN IO OXpaHE TPyna, a TaKxkKe
BCEX OCOOCHHOCTEH MPOU3BOJACTBA, YTBEPXKICHHOH pykoBoauTenaeM (IJ.  HH)XXEHEPOM)
HPEANPUATHS.

O npoBeneHUH BBOJHOIO MHCTPYKTa)Ka ACJAIOT 3allUCh B JKYPHAJE PETUCTPALlMM BBOJHOTO
MHCTPYKTaXa C 00s13aTeNbHON MOJIUCHI0 MHCTPYKTHUPYEMOIO M MHCTpYyKTHpytomero. Hapsny c
’KYPHAJIOM MOXET ObITh HCIOJIb30BAHA KAPTOUKA IPOXOXKICHHUS O0yUSHHUS.
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Ilepsuunvlii uncmpykmasic Ha pabovyem mecme A0 Ha4yaja IPOU3BOJACTBEHHON AESITEIbHOCTH
IIPOBOJSAT:

-CO BCEMH BHOBb IIPUHSTHIMHU Ha NPEIIPUATHE, IEPEBOJIUMBIMU U3 OJHOTO MOAPA3AEICHUS
B IpyTO€;

-c paOOTHMKaMH, BBINOJHSAIOIMMU HOBYI JJi HUX pa0OoTy, KOMAaHJIMPOBAHHBIMH,
BPEMEHHBIMU paOOTHUKAMU;

-CO CTPOUTENSIMM, BBINOJHSIOIIMMUA CTPOUTEIBHO-MOHTAXKHBIE pPAa0OThl Ha TEPPUTOPHU
JEHCTBYIOIIETO MPEAIPUATHS;

-CO CTYAGHTAaMHM M Y4YallUMHUCS, NPUOBIBIIMMHM Ha MPOM3BOACTBEHHOE OOYYEHHE WIH
IPAKTUKY, TIepe/l BHIIOJHEHUEM HOBBIX BHAOB paldoT, a TakKe Iepel]] U3yuyeHHEeM KakKJoW HOBOH
TEMBI [IPU POBEACHUN ITPAKTUUECKHUX 3aHATUH B YUEOHBIX Ja0OPATOPHUSIX, KiIaccax U T. 1.

[lepBuuHbI MHCTpYKTaX Ha pabodyeM MecTe MNPOBOAAT C KaXIbIM PAOOTHUKOM HIIN
yyYaluMcsl UHAUBUAYAIBHO C MPAaKTUYECKUM IIOKa30M O€30IacHBIX MPUEMOB U METOAOB TPYJa.
ITepBUYHBII MHCTPYKTaXX BO3MOKEH C TPYIMIOH JINL, 00CTYXHBAIOIIUX OAHOTHIIHOE 000py10BaHHE
U B IIpefenax obmero pabo4yero Mecra.

Bce pabouue, nocie nepBUYHOrO MHCTPYKTaka Ha paboueM MecTe JOJIKHBI B TEUCHHE 2 -
14 cmeH (B 3aBUCHMMOCTH OT XapakTepa padoThl, KBaTU(UKAIMKH PaOOTHUKA) MPOUTH CTAXKHPOBKY
IO/l PYKOBOJCTBOM JIMILI, HA3HAYCHHBIX NIPUKA30M.

Paboune nomyckaroTcsi K CaMOCTOSITENIbHOM pa0oTe Iocie CTaXUPOBKH, IPOBEPKHU
TEOPETUUYECKUX 3HAaHUH U IPUOOPETEHHBIX HABBIKOB 0€30MAaCHBIX CIIOCOO0B PaOOTHI.

Ilosmopnwiti uncmpykmaogic IPOXoIAT Bce padouue, 32 UCKIIOUEHUEM JIML, YKa3aHHBIX B
IpUMEYaHuU (K NEpPBUYHOMY MHCTPYKTaXKy) HE3aBUCHMO OT KBaJIM(UKalMK, 00pa30BaHUs, CTaxa,
XapakTepa BBIIIOJIHAEMBIX padOT HE PEKe OJTHOTO pa3a B MOJIYTroue.

[IpeanpusaTusiMM, OpraHU3aLUSAMH IO COIJIACOBAHMIO C MPO(COIO3HBIMU KOMHUTETaMHU U
COOTBETCTBYIOIIMMHU MECTHBIMU OpPIaHaMU I'OCYJAapCTBEHHOI'O HaJ30pa JUlsl HEKOTOPBIX KaTeropui
pabOTHUKOB MOXET OBITh YCTaHOBJEH 0ojee MPOJOKUTENbHBIN (10 1 roma) cpok mpoBeaeHHS
IIOBTOPHOT'O MHCTPYKTaXa.

[ToBTOpHBINH HHCTPYKTaXX MPOBOIAT MHAUBUAYAIBLHO WIN C IPYNIO paOOTHUKOB,
00CTyKUBAIOLIUX OJJHOTUITHOE 00OPYAOBAaHKE U B Mpeenax 001Iero pabouero Mecra 1o
IporpamMMe IepBUYHOTO MHCTPYKTaka Ha paboueM MecTe B IOJHOM 00beMe.

Brennanoewlii uncmpykmasjic npooosm:

1) mpu BBeneHMM B JAEHCTBHE HOBBIX WM IepepabOTaHHBIX CTaHAAPTOB, IpaBHI,
MHCTPYKLUH 10 OXpaHe TPy, a TAKKE U3MEHEHUN K HUM;

2) mOpu U3MEHEHHU TEXHOJIOTMYECKOro IMpolecca, 3aMeHe MWIM MOJAEPHMU3ALUU
000pyI0BaHUs, MPUCTIOCOOJICHUI 1 HHCTPYMEHTA, HCXOIHOTO CHIPhS, MATEPUAJIOB U Jp. (PaKTOPOB,
BIIMSIIOIUX Ha 0€30MacCHOCTh TPY/a;

3) mpu HapymeHuM pabOoTarolMMH TpeOOoBaHMM O€30MACHOCTH TPyAd, KOTOPbIE MOIYT
IIPUBECTH WUJIM NPUBEIH K TPaBME, aBapUH, B3PBIBY WM [T0KAPY, OTPABICHHUIO;

4) o TpebOBaHUIO OPraHOB HAJ30pa;

5) npu nepepsiBax B pabote - i paboOT, K KOTOPBIM HPEAbABISIOTCS TONOJIHUTEIbHBIC
(moBbIILIEHHBIE) TpeOoBaHUs Oe3omacHOCTH Tpyna Oosiee yeM Ha 30 kaneHAapHBIX THEH, a i
OCTaJIbHBIX paboT- 60 mHEH.

BuennaHoBBIN HHCTPYKTaX MPOBOAAT MHAMBUAYAIbHO MM C TPYNIION paOOTHHUKOB OAHOM
npodeccun. O0bEM U COAEpIKaHUE MHCTPYKTAaXKa ONPEIEIAIOT B KaKIOM KOHKPETHOM cllydae B
3aBHCHMOCTH OT IPUYUH U 00CTOSTENBCTB, BbI 3BaBLINX HEOOXOIUMOCTh €0 IPOBEICHHUS.

Lenegou uncmpykmaosic TPOBOAST TNPHU BBHINOJIHEHUH DPA30BBIX pabOT, HE CBS3aHHBIX C
IPSIMBIMU 00513aHHOCTSIMM 10 CHELMAIBHOCTHU (IIOTPY3Ka, BHI'PY3Ka, YOOpKa TEPPUTOPUH, PA3OBbIE
paboTHI BHE MIPEATIPUSITHS, 11€Xa);

- TpU JUKBHIAIMU TIOCIEACTBHIA aBapui, CTUXUUHBIX O€ACTBHA © KaTacTpod,
IIPOU3BOJICTBE paboT, Ha KOTOpbIE O(OPMIISIETCS HApsIA-A0IYCK, pa3pelieHue U Ap. JOKYMEHTHI,

- IPOBEIECHUM JKCKYpPCHUM Ha NPENUPUATHH, OpPraHU3alMyd MacCOBBIX MEPONPHUITHH C
ydamuMucs (3KCKypcus, oX0/bl, CHOPTUBHbBIE COPEBHOBAHUS U P.).
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[lepBuuHBII MHCTpYKTa)X Ha paboyeM MecTe, NOBTOPHBIN, BHEIUIAHOBBIM U IIEJIEBOM
IIPOBOJUT HEMOCPEICTBEHHbIN PYKOBOIUTENL pabOT (MacTep, IpenojaBaTesb).

NHceTpykTaxu Ha paboyeM MECTe 3aBepIlaloTCs POBEPKON 3HAHUM YCTHBIM OIPOCOM UJIH C
MIOMOILBI0 TEXHUUYECKUX CpPEACTB OOY4YeHMs, a TaKXkKe IPOBEPKOHl MPUOOPETEHHBIX HABBIKOB
0€e30MacHbIX c10COO0B padOTHI. 3HAHUS IPOBEPSET PpAOOTHUK, IPOBOANUBILINN HHCTPYKTAX.

O npoBeeHUH NEPBUYHOTO MHCTPYKTaXka Ha paboyeM MecTe, TOBTOPHOIO, BHEMJIAHOBOTO,
CTOXKUPOBKM M J0NycKe K pabore, paOOTHUK, MPOBOAMBIIMN HHCTPYKTaX, IEJIaeT 3allUCh B
KypHaje perucTpaluy HHCTpyKTaka Ha paboueM Mecte UM (MIM) B JIMYHOW KapTOYKe C
00s3aTeIbHON TOJANUCBI0 MHCTPYKTHPYEMOIO M HMHCTpyKTupytomero. [lpum perucrpauun
BHEIIJIAHOBOT'O MHCTPYKTa)Ka YKa3bIBAIOT IPUUUHY €r0 IPOBEICHUS.

[leneBoii MHCTpyKTaX € paOOTHUKAMM, MPOBOAALIMMHU pabOThl IO HapsALy - IOIYCKY,
paspelIeHnIo U T.I. GUKCUPYIOTCSA B HapsAe-A0NyCKe WIM JPYrol JOKYMEHTAlMH, pa3penaroneil
IIPOU3BOJICTBO PadoT.

1.15.JIexnus 19 (2 yaca)
Tema: «IloxapHasi 6€e30aCHOCTH»

1.15.1. Bonipocskl Jekuuu
Opranu3zanys DpoTUBONOXKApHOI paObOTHI.
IToxxapHast 0€30MacHOCTb )KMBOTHOBOIYECKHUX MTOMELICHUH.
IToxxapHast 0€3011aCHOCTh HA PEMOHTHBIX NPEANPUATUSAX U B MACTEPCKHUX.
Mepsl nokapHoii 6e301macHOCTH Ha HeTeckIaaax.
CpenctBa 0OHapyXeHUS U TYLIEHUS [105KapOB

Nk W=

1.15.2. Kparkoe conepxxanue BONPOCOB

1. Opranusanusi NPOTHBOIOKAPHOH PadOThI.

OTBeTCTBEHHOCTh 3a COOJIOJEHHE MEp MOXKapHOM 0e30IacHOCTH HECYT PYKOBOJIUTEIND
HOPENpUsATHs, ITUPEKTOp COBX03a, NpeAcelarelb KOJX03a, KOTOPbIE JOJIKHBI B INPaKTHUECKOH
pabote pykoBoxacTBoBaThes [lpaBunamu moxapHOR 0€30MacHOCTH Il OOBEKTOB CEIbCKOXO03SM-
CTBEHHOT'0 NMPOU3BOJACTBA. J[1s1 BeAeHUS MPOTUBONOXKAPHONW pabOThI M OKa3aHUsS MEPBON MOMOIIU
IpU TOXapax B HACEJIEHHBIX IYHKTAaX, KOJIX03aX, COBXO03aX, JPYIHX MPEANPUATHIX
arponpoMBIIIJICHHOTO KOMIUIEKCa OpPraHU3yloT 100poBoJibHBIE MokapHble apyxunbl (AILJ]). Co
CHELMAIbHBIMU CpPEACTBAMU I0XKApPOTYIIEHUsI paboTaeT co3naBaeMblii B cocraBe JIIJ] Goeoit
pacuer. Ha oTaenpHbIX 00BEKTAX, 3HAUUTENBHO yJAJEHHBIX OT LIEHTPAJIbHBIX ycanel, OpraHu3yroT
OTJeNeHNs JOOPOBOIBHOM MOXKAPHOM IPYKUHBI, KOTOPBIE BXOJST B €€ COCTaB.

2. IloxapHas 0e30MACHOCTH )KUBOTHOBOAYECKHX ITOMEIICHHUIA.

OTBETCTBEHHOCTh 33 MOXAPHYIO 0€30IaCHOCTh >KMBOTHOBOIYECKHMX (pepM Bo3naraercss Ha
ux 3aBenyromux. OOciyXUBarOIMUM NEepcoHall 3HAKOMST € MpaBUJIAMU IOYKapHOH 0€30IacHOCTH,
0o0y4aroT TMOJIb30BAaHUIO TIEPBUYHBIMM CPEJICTBAMU MOKapoTylieHuss. YUToObl mpeaynpeautsb
BO3HUKHOBEHHE IOKapOB, MEPUOAUMYECKH IMPOBOASAT OCMOTPHI NPOU3BOJCTBEHHBIX IOMELIEHUI.
ITpoBepsAOT peXUM TONKH Ie4el, KOPMOIPUIOTOBUTEIbHBIX arperaroB, COOJIOJEHHE IpPaBUII
XpaHEHUs JETKOBOCIUIAMEHSIOINXCSI M TOPIOYUX MaTEpUajIoB, COCTOSHUE 3JIEKTPOHAIPEBATEIbHbBIX
npuOOpOB, HaIMUYME M MCIPABHOCTh MEPBUYHBIX CPEACTB MoxaporymeHus. Criensr, yToObl B
MOMEIICHUAX JJIS1 CKOTa KOJIMYECTBO (hyparka HE MPEBHIIIAI0 JHEBHON HOPMBI BBIIAUYM U XPAHUIICS
OH B OT/AEJIbHOM IMOMEIIEHUU WIH OTCeKe. XPAaHUTh CEHO, COJIOMY M JIpyrHe KOopMa Ha uepjakax
KMBOTHOBOJUYECKUX IOMEILIEHUI pa3peniaercs TOJIbKO IPHU HAJIUYMM HECTOPAEMOTO 4YepAayHOro
HEPEKPBITUS U KPOBIIH.

Bopora u aBepu noMenieHuu JOKHBI OTKPBIBATHCA Hapy)Ky U HUYEM HE 3arpOMOKIaThCS.
3ampenaercs aBTOMaTHYECKOE 3aKpblBaHUE JIBEpel (YCTpOWCTBO MpPYXKHH, OJOKOB M T. 1.). Tonky
nevyel nopyyaroT CleUanbHO NPOUHCTPYKTUPOBAHHBIM JIIOAAM. JIBIMOXO/ABI OUMIIAIOT OT CaXXKH HE
pe’ke OHOro pasa B MECHILL.
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3HAUUTENIBHON MOKapHOW ONAcHOCTHIO OO0JIAJAIOT JKMBOTHOBOAUYECKHUE IOMEIIECHHUS, IS
OTOIUICHHs KOTOPBIX MCIIONB3YIOT NMPUPOAHBIA WM CKMKEHHBIM ra3. B mociennee Bpems crann
IIUPOKO TPHUMEHATh JUISI 3THX LeJed TOpenKd HWHPPAKpACHOrO H3IydeHHs, OCOOEHHO Ha
CBHHO(EpMax AJs MAaTOYHOI'O IOTOJIOBbs, B TEJIATHUKAX, NTUYHUKAX, JOWJIBHBIX IOMEIIEHUSIX.
HeoOxonumo cinennuts, 4To0bl CEHO, COI0OMa HE MONaAaiy Ha pacKajJeHHbIE YaCTH TOPEIIKH.

Tennoreneparopsl, BOAOIPEHHbIE KOTJBI, APYrHe HarpeBaTelbHble NPUOOPHI JIydlle
pa3MeniaTrh B HECTOPaeMbIX, OTAEIBHO CTOSIIIUX 31aHUAX.

OpHolt M3 NpPUYMH BO3HMKHOBEHHMs II0XKapa MOKET CTaTb HENpaBUIIbHAS SKCIUIyaTallus
ANEKTpOycTaHOBOK. Ilpu meperpyske 3lE€KTpOCETHM M 3JIEKTPOOOOpPYJOBaHHS OHM CHJIBHO
HAarpeBaroTCs, B pe3yjbTaTe YEro BOCIIAMEHSETCS M30JALMA. VICKpeHne mosydaercs B MOMEHT
pa3beAMHEHNS HAXOISAIIMXCS IO0J HANpsHKEHUEM IIPOBOJOB, BBIKIIOYATEIEH, MperoXpaHUTENEH.
Henb3s onIMHAKOBYIO apMaTypy CTaBUThb B CYXHUX M BJIQXHBIX IPOM3BOACTBEHHBIX MOMEIIECHUSX.
CrnenyeT peryssspHO IPOBEPSTH KPEIUIEHUS HU30JIATOPOB, a IPOBOJA HA HUX JOJIKHBI ObITH XOPOLIO
HaTSHYTBl M HE KacaTbCsl Kakux-1M0o mpeameroB. OCBETUTENbHAas 3JIEKTPONPOBOJKA, a TaKXKe
ANEKTPOCUIIOBOE 000PYI0BaHHE HE TOJKHBI UMETh MEXaHMYECKUX MoBpexkaeHu. [Ipu oTcyTcTBUM
[0 KaKUM-JIMOO MPUYMHAM 3JIEKTPUYECKOIO OCBELICHMs Pa3peliaeTcs HNPUMEHSTh OCTEKJIECHHBIE
¢doHapu TuHa «iIeTy4yas MbIIb». VX YKpemiasioT Ha CcToJ0aX WM CTEHaX CIeNUaTbHBIMU
KpPOHIUTEHHAMHU Ha BBICOTE OT NOTOJKAa He MeHee 70 cM M Ha paccTosHMH 20 CM OT JEpEBSIHHBIX
CTeH HJIM CTOJIOOB. 3ampaBisioT (OHAPH KEPOCHHOM TOJIBKO B JHEBHOE BpeMs U BHE >KHUBOT-
HOBOJYECKUX MTOMEILEHUM.

Oco0o crtporo cueayer coOnofaTh Mephbl MOXKAPHOM O€30IIaCHOCTHU IPHU COAEpKaHUU
UBIIUIAT, TA€ I 00orpeBa MPUMEHSIOT JIaMIbl OOJIBIION MOIIHOCTH, @ MHOTAA AK€ OTKPBITHIE
anekTpuyeckue cnupanu. llogkmtodarb 00OTrpeBaTENbHBIE YCTAHOBKM K OCBETHTEIBHOM CETH
NTUYHUKOB M >KMBOTHOBOJYECKUX IIOMEIIECHUN He paspemaercs. [locTpolku Uil KUBOTHBIX,
KOTOPBIE HAaxONATCs BHE HACEJICHHBIX ITYHKTOB, OIAXWBAKOT IIOJIOCOM LIMPUHOW HE MEHee SM.
OnaxuBarOT TaK)Ke CTOra CEHa, COJIOMBI.

Henp3sa ckiagpiBaTh rpyOble KOpMa B HETOCPEICTBEHHOM OJIM30CTH OT JIMHUN BO3TYLIHBIX
JNEeKTponepenad WiM 1oj HUMU. [Ipm  cuapHOM  BeTpe NPOUCXOAMT  3aXJIECTBIBAHHE
AJIEKTPOIPOBO/IOB, OCOOEHHO KOTJa OHM ci1a00 HATAHYTHI, YTO INPUBOAUT K HMX HCKPEHUIO U
noxkapy. Bo MHOrmx Kojxo3ax M COBXO3ax 3amachl IpyObIX KOPMOB Ha CTOMJIOBBIN INepHOA
coZiepKaHusl CKOTa XpaHsAT BOMM3K (pepMm. OYEeHb aXHO MPHU 3TOM COOJIIOAaTh MPOTHBONOMXKAPHBIE
pa3pbIBBI MEKY CKMPJaMH U )KUBOTHOBOJAUYECKUMHU ITOMEIEHUSMHU.

Kyputs, pa3BoanuTh KOCTPHI, IPUMEHATH (haKesbl U APYrol OTKPBITHIA OTOHb HA TEPPUTOPHU
KMBOTHOBOJUYECKUX IIOMEIIEHUH M BHYTPM HMX He paspemaerca. Jiusd KypeHUs OTBOAAT
CIELMaIbHbIE MECTAa CO 3HAKOM M HAANUCHIO «MecTo Il KypeHMs», IZie UIsl OKYpKOB U CIIMYEK
CTaBAT OOYKH C BOJIOW, YPHBI WJIU SIIIUKU C IECKOM.

Uro0bsl u30€kxaTh MOXApOB OT TIPO30BBIX pa3psaaoB, 00A3aTEIbHO BCTPauBarOT
MojHHe3amuTy JKHBOTHOBOAUYECKHE (epMbl OOOPYAYIOT CIEIYIOLUMH I[POTHUBONOKAPHBIMU
CPEICTBAaMH: OTHETYIIUTEISIMH, €MKOCTSIMH C Boaod 10 200y, KOTOpble YCTaHAaBIMBAIOT Ha
paccrosiHun 25-30M ofgHa OT APYro BOKPYT CTPOEHHS, a B 3UMHEE BpPEMS 3aHOCIT BHYTpb IIO-
MemeHui. [loxkapHblil mocT 000pyAYIOT AEPEBAHHBIM LIUTOM, Ha KOTOPOM pa3MeILIaloT ABa Oarpa,
ZIBa JIOMa, JIBa TOIIOpA, /1B OTHETYLIUTENS U YeTbIpe Beapa. Kpome Toro, nomkHa ObITh IpUCTaBHAS
JecTHULA. [l M3BEIIEeHUs O MOoXKape Ha CTOJ0e WIM NEePeKIauHe MOJBEUIMBAIOT KYCOK pejbca
WM IpYrue MpeIMEThI, U31a0INe TPOMKUHI 3BOH.

3.I1o:xapHas 60€30MMaCHOCTb HA PEMOHTHBIX NMPEANPUATUAX U B MACTEPCKUX.

B kaxaom noMenieHuy Ha BUAHOM MECTE BBIBEIIMBAIOT MHCTPYKUMHU U3 [IpaBui nmoxapHOil
0€30MacHOCTH, KOTOpPbIE AOJDKHBI COOMI0AaTh paboTaromue TyT, a TakKe TaOIMUYKH, TAe yKa3aHbl
(damunus pabOTHUKA, OTBEYAIOIIETO 32 MOKAPHYIO 0€30MacHOCTh, HOMepa Tene(hOHOB OMKaIImx
MOKapHBIX KOMaHA. AJMHUHHUCTpALMs CIETUT, YTOOBI JOPOTH, MPOXOJbI, MPOE3Abl, MOABE3THBIC
MyTH K BOJOUCTOYHUKAM U MECTaM PACIOJIOKEHUS TOKapHOTO UHBEHTApsl U 000pyAOBaHUs OBbLIU
CcBOOOHBIMU JJIS ABMKEHUS, a TIOXKapHasi CUTHATIN3alus — JOCTYITHOM.
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3anperiaercss yCTaHaBIMBATh B IIOMEIIEHUAX MAIIWHbI, UMEIOIINE T€YH TOIUIMBA U3 OAKOB
WIN TOIUIMBOIIPOBOJAOB, 3alpaBisATh HX HEPTEHPOAYKTaMHU, 3arpOMOXKIATh IMPOXOAbI MEXKIY
CTeJUIa)KaMU M BBIXOJbI M3 MOMEUIEHUH MaTepuanamu, o0opyaoBaHueM, Tapoi. Henb3s xpaHuthb
3amachl HETENPOIYKTOB B HEMPUCIOCOOJIICHHBIX IJI 3TOTO MOMEIICHUX, a TaKKe KPacKu, JIakH,
KHMCJIOTBI, KapOu KanblMsl B OOMMX CKJIagax M KJIAAoBbIX. Kpacku M J1aku XpaHAT OTAEIBHO OT
KHCIIOT U KapOuaa Kalblus. 3anpenieHo MoJib30BaThCs KEJIE3HBIMU JIOMaMU MPH MepeKaThIBaHUH
00YEK C TOPIOYMMHU M JIETKOBOCIUIAMEHSIOIIUMHUCA KMIKOCTAMU. Hemnb3s BBIMONHATH Ha CKiIagax
paboThl, HE CBA3aHHBIE C XPAaHEHHWEM MaTepuajoB M OOOpyAOBaHUs. 3amperiaeTcs XpaHUTb B
OoOImIMX CKJIaJACKMX IIOMEUICHMSX, KJIaJ0BbIX, HAa CTOSHKax MAIIMH IyCTyl0 Tapy U JApyrue
MaTepuaibl. [IpomacieHHyo Makiio, KOHIBI U MPOYHil 0OTUPOYHBIA MaTepuan ClelyeT XpaHUTh B
METAIIMYECKUX AIIMKAX C 3aKpbhIBAIOIIMMHCA KpbIIKaMU. B KoHIle pabouell CMEHBI SIIUKH
OYUIIAIOT, @ UCTIOJIB30BaHHBIN MaTepual BBIBO3ST U CXKUTalOT B O€30MIaCHOM MeCTe.

B cayuae BocmiiaMeHeHHs! TOPIOYMX KUIKOCTEW (O€H3MHA, TU3TOIIMBA, KEPOCHUHA) ILIaMs
racsT OrHEeTyIIUTeIeM, 3a0pachiBalOT MECKOM, HAKPHIBAIOT BOMIIOKOM, HO HU B KOEM CIIy4ae HeJb3s
3aJIMBATh €TI0 BOAOM.

Tapy u3-moJl JErKOBOCTTIAMEHSIIOMIMXCS KUAKOCTEH W HUTPOKPACOK IUIOTHO 3aKPBIBAIOT
KpBIIIKAMHU WM NpoOKaMM M XpaHAT B OTAEIbHOM IOMEIIeHUHU. [l OTKphIBaHHs OOuYek ¢
JIETKOBOCIUTAMEHSIOIIUMHUCS U TOPIOUYNMU JKUJIKOCTSIMH, 6apabaHOB ¢ KapOUIOM KallbLUs JOKHBI
OBITh COOTBETCTBYIOLIME UHCTPYMEHT U IPUCIIOCOOIEHHUS.

[Tpu sKcruTyaTaniuu OTOMUTEIBHBIX YCTPOUCTB HE pa3peliaeTcsi 3arpoMOoKJ1aTh MecTa OKOJIO
HUX KakUMHU-IHOO TMpeaMeTaMu WIM MaTepualam, CYHIUTh MaTrepuainbl W TPSIOKU Ha
OTONUTENBHBIX Hpubopax U TpyOompoBoAax. B mpou3BOACTBEHHBIX MOMELICHHUSIX 3alperiaercs
YCTPOMCTBO BpeMEHHBIX Ieueil. Henmb3st oTorpeBaTh OTKPBITBIM OTHEM 3aMEp3IIME BOJONPOBOIHBIE
TpyOBl, TPyOBl LIEHTPAJBLHOTO OTOIUICHHWS, KaHAJIW3allMu, Ta30MpoBOAOB W ap. s 3Tod wenu
PEKOMEHIYETCSI IPUMEHSATH TOPSUYI0 BOJY, Iap U HArpEThIl MECOK.

Bo Bcex mexax, rapaxkax, CKjajax U Ha APYTUX MPOU3BOJCTBEHHBIX y4acTKaxX Ha BUIHBIX
MecTaX JOJDKHBI OBbIThb IO)KapHbIE INUTHI C TMPOTUBOINOXAPHBIM HHBEHTapeM: Oarpamu,
OTHETYUIUTENSIMU, JIOMaTaMu W JAPYTUMH mpeaMmeTraMmu. lIpoTHBomoxapHBI WHBEHTapbh HaI0
HCII0JIb30BaTh TOJBKO M0 IPSIMOMY Ha3HAUEHHUIO.

B otnenenun ra3ocBapoYHbIX U 3JIEKTPOCBAPOUYHBIX PabOT MECTO, TJ€ BBIIOIHSIOT CBAPKY,
OUMIIIAIOT OT TOPIOYMX M B3PHIBOONACHBIX MAaTEpUAIOB HAa pPAacCTOAHUM He MeHee SM. OKoio
pabodero mecra CTaBAT AMUK ¢ MeckoM. Oco0yi0 OCTOPOKHOCTH COONIOAAIOT MPHU MPOBEICHUH
CBAapOYHbIX pabOT BOMM3M JEPEBAHHBIX KOHCTpYyKUMH. WX  orpaxaamT 3alluTHBIMU
METATTMYECKUMH UM IPYTUMH OTHECTOMKHMMHU 3KpaHamu. [To oxoHuaHuu pabot yOexaaroTcs B
OTCYTCTBHH OYaroB IOXapa, 0COOEHHO B HIDKEJIEXKAIINX dTaxax. Bectu cBapky Ha HedTeckimagax
paszpelaeTcs TOJIbKO Ha paccTOSSHUU He MeHee 20M OT pe3epByapoB.

Cxkmangel 11 XpaHeHUs KapOuzaa KalbLus CTpPOSAT Ha paccTossHuM He MeHee 10m ot
MPOM3BOJICTBEHHBIX M 15M oT »uiblx mnomenieHuil. Ckiaaabl A XpaHEHUS KHCIOPOAa WM
alleTUJIEHA CTPOST OJAHOATAKHBIMM, C IIEPEKPBITUSMHU JIETKOTO TUIA U 0€3 YyepJayHbIX OMELIECHUI.
OxHa U IBepu yCTpauBalOT OTKpBIBAIOIIMMHUCS HapyKy. CTeksia OKOH MaTOBbIE, 3aKpalleHbl Oenon
Kpackol, OTOIUIEHHE LIEHTpaJlbHOE BoAsHOE. KucioponHble U aleTUICHOBbIE OAJIOHBI
pacrojaraioT Ha pacCTOSIHUM HE MeHee 1M OoT mpuOOpoB OTOIJICHHS, @ OT OTKPHITOrO OTHS — He
MeHee 10M. B kaduecTBe cpencTB M0KapOTYIIEHUS IPUMEHSIOT YIVIEKUCIOTHBIE orHeTymuTenu OV -
2, 0VY-5 nmu OVY-8.

OtpeneHue OKpacKu SBJISETCS ONACHBIM B IOXKAPHOM OTHOILEHHUS, TaK KaKk B KadecTBE
pacTBopuTeNell MPUMEHSIOT JIETKOBOCIUIAMEHSoIuecs >KUAKOCTH. [loaTomMy mepuoamdecku
IIPOBEPSIIOT KOHLEHTPALUIO MapoB pacTBopuTeseld B Bo3ayxe. OTOIIEHHE OTAEIEHUS OKPACKU
BoAsiHOE. [l ynaneHust mapoB ero o0OpyAYIOT BBITSXKHOM M NMPUTOYHOW BEHTHIIALIMEH, a TaKxke
MECTHBIMU OTCOCAMHU OKPACOYHBIX KaMep M CYHIMIOK. VICKyCCTBEHHOE OCBEIIEHUE, ITyCKOBYIO
anmnapaTypy BBIIOJHSIOT BO B3pBIBOOE30MAacHOM ucHoiHeHUuH. KommnpeccopHble yCTaHOBKU
pa3MenaloT BHE OTACIEHUN OKPACKH.
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BynkaHuzannoHHOE OTAEIEHHME ONACHO B IOKaPHOM OTHOLIEHWM, TaK KaK IPU PEMOHTE
PE3UHBI MPUMEHSIOT B3PBIBOOIACHBIE BemlecTBa (OeH3uH, kied u ap.). OCHOBHBIMH MpUYHHAMHU
Io’kapa MOTYT CTaTh: HENPAaBWJIBHOE XpaHEHUE OEH3MHA, KJes U JIPYruX BEIIECTB; OTCYTCTBHE
MPUTOYHO-BHITSDKHOM BEHTHIIALMU; MPUMEHEHHE 3JIEKTPOJBUTATENe M ammapaTypbl B OOBIYHOM
UCIIOJIHEHUHU.

Otnenenue aepeBooOPadOTKH 000PYAYIOT MBUICHEIPOHUILIAEMBIMH 3JIEKTPOOOOPYI0BAaHUEM
U OCBETUTEJIBHOM amnmapaTypod, Tak Kak IM0XKap MOYKET BO3HMKHYTb OT JIEKTPOMCKpHI. 3arachl
JPEBECHBIX MaTEpHaJiOB JOJDKHBI COCTAaBIATH HE Oojiee NBYXCYTOUHOHM moTpeOHocTH. OMNMUIKH,
CTPY’KKY HaJ0 CBOEBpEMEHHO ybuparb. Ha HeOonblux ckilagax jgecoMaTepuasoB JUIsl TYLIECHHUS
no’kapa ImpelycMaTpuBaloT HaJIMYMe BOJOEMOB MJIM PE3EpBYapoB C Mojayeii BOAbI HaCOCaMH, Mpo-
THUBOIIOXAPHBIE IIUTHI, OCHAIIICHHBIE OTHETYIIUTEISAMUA, OOUKaMU C BOAOU, MOKAPHBIMHU BEIpamMu U
Ip. CPEeICTBAMHU.

4.Mepbl 0KapPHOI1 0€30MIACHOCTH HA He(pTEeCKJIaaaX.

[Ipu pacnonoxxeHun HePTECKIATOB COOIIOAAIOT MPOTHBOIOKAPHBIE Pa3pPbIBBl MEXIY
CTPOEHHUSIMHM, BHYTPM HHX, a TaKXe TIpAaHHMIAMHU 3€Melb, 3aHATBIMU MoceBamH. Mcronab30BaTh
OTKPBITBIA OTOHb Ha TEPPUTOPHM HedTeckiIana M BOMU3M MeCTa 3alpaBKHd TPAKTOPOB H
aBTOMOOMJIEH KaTeropuuecku 3ampernieHo. KypuTb MOKHO TOJBKO B CIIEHUAIbHO OTBEAECHHBIX
MecTax. BrImyckHble TpyObl aBTOMOOMIICH, BBHE3IKAOIMMUX HAa HE(TECKIA] WU TOCT 3alpaBKH,
JNOJDKHBI HMMETh MCIPABHBIE TDIIYHMIMTENIH. 3alpellaercd INIYIIUTh U 3allyCKaTh JBUraTellb
aBTOMOOWJIS, HAXOJIAIIETOCS Ha TEPPUTOPUH HedTeCKIaaa.

Tepputoputo, 34aHusI U CKJIaJa COJIEpKaT B MOPSAIKE M YHUCTOTE, OOTUPOUHBINH MaTepuan
XPaHAT B METAJUIMYECKOM SIIIHMKE C IUIOTHOM KpBIIIKON. JIIoKKM pe3epByapoB, IUCTEPH U MPOOKHU
00YeK OTKPBIBAIOT M 3aKPHIBAIOT OCTOPOKHO, HE JOMYycKas ynapoB. Eciam TomnmBo M cMa3ouyHbIe
MaTepuanabl ObUIM MPOJIUTHI HA 3E€MJII0, 3TO MECTO 3achlalOT MecKoM. s mpenynpexacHus
BO3HUKHOBEHHUS CIYYalHBIX HUCKP MHCTPYMEHT, IPUMEHSEMBINA MPH paboTe Ha MECTax C BBICOKUM
cojiep)KaHueM MapoB HEPTEPOAYKTOB B BO3/AyX€, CMa3bIBAIOT BA3ZKUM MaciioM. Jlydie mpuMeHsTh
Ui TOAOOHBIX pabOT JaTyHHbIE WM  JIEPEBSHHBIE MOJIOTKH, KOTOpbIE HCKJIIOYAIOT
HUCKpPOOOpa3oBaHHUE.

[Ipu omnpeneneHHbIX YCIOBUSAX HEPTENPOMYKTHI CIHOCOOHBI HAKaIllIMBaTh  3apsiibl
CTaTMYECKOTO IEKTPUUYECTBA, YTO MOKET OBITh MPUUYMHON BOCIIaMEHEHHUs. [ mpenynpexaeHus
3TOr0 3a3eMJISIIOT BCE pe3epByapbl, TPYOONPOBOABI M aBTOLMCTEPHBI, HAXOASIIMECS HAa MPUEMO-
pa3gaTouyHbIX IIomAAKax. YToObl HMCKIIOUUTH BO3MOXKHOCTH IOKapa, MPOBEPSIOT HCIPABHOCTD
BCEX 3a3EMJISIOIINX YCTPOICTB U HAJEKHOCTh KOHTAKTOB.

Hedrecknanp! 3amuniaroT OT NOMAAaHNs MOJTHUHA. MOJHHETIPHEMHUKN M3TOTABIMBAIOT U3
CTaM JIFOOBIX Mapok, pasaudyHoro mnpodwis, ceuennem He MeHee 100 mm2. CoenuHEHHS
MOJIHUEIIPUEMHHUKA C TOKOOTBOJAOM BBINOJHSIOT CBApKOMW, a NMPU HEBO3MOXHOCTU IPHUMEHUTH €€
nomnyckaetcsi 0ontoBoe coenuHeHue. CoeJMHEHHs] TOKOOTBOAOB JOJKHBI OBITh TOJBKO CBApHBIMH.
3a3eMIIUTENN MOTYT OBITH YIJ1yOJIEHHBIE, BEPTUKAJIbHBIE, TOPU30HTAIbHBIE U KOMOWHUPOBAHHBIE.
Haubonee pacrnpocTpaHeHbl BEpTUKAIBHBIE 3a3eMIIUTENN U3 KPYTJIOH cTanu auaMerpoM 10MM uiu
u3 yrioBod cramu cedeHuem 160mm2. Bee coenuHeHus 3azeMiureneil Mexay coboil u ¢
TOKOOTBOJAMH, & TAK)KE TOKOOTBOAOB C TOKOITPUEMHUKAMU BBIMOJIHSIOT CBApKOil.

B 3aBucMMOCTM OT XapakTepa M IpPUYMHBl BO3HUKHOBEHHS IOKapa AJIs €ro TYLICHHS
UCIOJIB3YIOT MECOK, 3€MIII0, BOAY, XUMHUYECKYIO TIEHY, YIJIEKUCIBINA Ta3, Ope3eHT, BOWIoK. TymuTh
HEPTENPOIYKTHl KOMIIAKTHOW CTPYEH HENb3s, TaK KaK BoJa OyHET OIyCKaThCs B HIDKHIOIO 4acTb
pe3epByapa, a roproYMe MaTepualibl NepenuBaThCsi depe3 Kpail. PacnbuieHHOW BOAOW, KOTOpas,
II0NaB B 30HY IropeHus, cpazy oOpalaercsi B Map, MOXHO YCIEIIHO TYIIMTh Ma3yT, Macjia U T. A.
Jlng TymieHusl JEerKOBOCIUIAMEHSIOIIMXCS W TOpIoYuX He(PTEenpoAyKTOB — O€H3MHA, KEpOCHHa,
Macia M JAp. IPUMEHSIOT XMMHUecKyro IieHy. HauOosiee pacnpocTpaHEHHBIMH CpeACTBaAMH
MIEPBUYHOTO MOKAPOTYIIEHUS ABJISIFOTCS OTHETYILIUTEIH.
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5 CpeacrBa o0Hapy:KeHHUsI H TyIICHUS IOKAPOB
B cinydae moxapoB Ha cene Hambosee 4acTO 3BOHAT B KOJOKOJN W YAApSIIOT IO
METaINIMYeCKOMY TpeameTy. Ha KpynHbBIX NpeanpusTUsSX NPUMEHSIOT CHELUAIBHYIO MOKapHYIO
CUTHAJIM3aLUIO ¢ PYYHBIMU WJIM aBTOMaTHYECKUMH MTOKapHbIMU H3Bemarensamu. Ha puc. 8 nokasan
pyuHOil noxapHbIii n3Beniarens POII-30 B Buje KHONKH B MaJIeHb KOM IIACTMAacCOBOM IIKa(4HKe
CO CTEKJITHHOM NepeHel CTEHKOW CreluaaibHON HAIMKUCHIO.

ABTOMaTHYECKHE TOKAapHbIE U3BEIIATEIN MOTYT pearupoBaTh Ha BBICOKYIO TEMIEpaTypy,
MOSIBJICHUE NIbIMA, CBET IUIaMEHHU. VX yCTaHaBIMBAIOT HA IOTOJIKE OXPAHAEMOIO IMOMEILECHUSA U
COEUHSIOT MPOBOJIAMH CO CHEIUAIBHBIM allapaTroM, IPUHUMAIOIUM CUTHAJIbI OT U3BELIaTeNeH U
MOJIAIOIIKUM OOIIMI CUTHATI TPEBOTH JEKYPHOMY.

IIpocreiimmii aBTOMaTUYECKUM IOKAPHBIM HM3BELIATENIb TEIUIOBOIO THUIA — 3TO
JNEKTPUYECKUI KOHTAKT U3 JBYX NPYKHUHSIIUX IUIACTUHOK, CIIASHHBIX 110 KOHIIAM JIETKOIUIABKUM
npunoeM. Yepe3 HEro MOCTOSIHHO NpoTekaeT TOK. IIpu HarpeBaHuu ropsyuM BO3AYXOM cCHai
pacIuIaBIsAeTCs, MIACTUHKU PacXOIATCs, KOHTAaKT pPa3MbIKAETCsA, a pelie B IPUEMHOM alapare
pearupyeT Ha paspblB Lienu Toka. TerutoBoil m3semarens (ATHM) conepxut OMMeTasIn4ecKyo
IUIACTUHKY (puc. 9), KoTopas MNpH HAarpeBaHWM M3TrMOAeTcss W 3aMbIKaeT KOHTakT. Toraa
AJIEKTPOMAarHUTHOE pejie B MPUEMHOM ammapare cpadaTbiBaeT NP NPOTEKAaHUU TOKAa YEpe3 €ro
KATYILKY.

[IporuBonoxxapHoe BogocHaOXKeHNE

B cenbckoif MECTHOCTH BOZY AJISl TYLLIEHHSI IOXKAapoB OEpyT U3 OTKPBITHIX BOJAOMCTOYHUKOB
U BOJONPOBOJOB. JIETOM B KauyecTBE IMOKAapHBIX BOJOEMOB HCIIOJB3YIOT MOJ3EMHBIE CUJIOCHBIE
TpaHIIEH, €CIU OHU CBOOOIHBI. 3a00p BO/BI U3 €CTECTBEHHBIX BOJOEMOB (PEK, 03€p, pyUbeB U JIp.)
Ul HYXJI [0XapoTylmleHUs: TpeOyeT COOpY)KEHHs BOJ03a0OpPHBIX YCTPOWCTB, IUIOMAAO0K MU
HNOJBE3AHBIX MyTeld. ODTO JOCTUTaeTcss MyTeM YKpeIUleHus Oepera, COOpYXEHMs IOXKapHOTo
MOABE3/Ia WM YCTPOHCTBA IPUEMHOIO KOJIOALA. YKpPEHNUTh OEper MOKHO OYJIBDKHHKOM,
YKJIaJbIBa€MbIM Ha y4yacTKe MOJIOCON MMpHUHOHN 5-6M. CBaiiHoe ykpersieHue Oepera mpoBOJAT Ha
ydacTke JUIMHOM 10 SM. CBau 3a0MBalOT Ha INIyOMHY HE MEHee 2M, C YKIIOHOM B CTOpPOHY Oepera,
CIUIOIIHBIM PSOM WJIM Ha HEKOTOPOM DPACCTOSIHMM OAHA OT Apyrod. Ha Bomoemax ¢ BBICOKMMH
OeperamMu 11€51€CO00pa3HO yCTpauBaTh IOKapHbIE MOAbBE3Abl. YPOBEHb BOJbl B €CTECTBEHHBIX
BOJIOEMAX JIOJIKEH OBITh TaKOi, YTOOBI MOXKHO OBLIIO BCAChIBAaTh BOJY HACOCAMM MOKAPHBIX MAlllUH.
C HavanoM 3aMep3aHus MOBEPXHOCTU PEKH, 03€pa, IPyAa yCTPauBalOT He3aMep3arolue npopyou.
Ha He0onbIIMX MENKOBOAHBIX peKax [eNalT 3alpylabl WIM YNIyOJsIOT pycia, 4ToObl BOAA
HAaKaIlJuBalach U HE poMep3ajia 3UMOI.

CpencrtBa orHeTymeHus

Jlig ycnemHoro M OBICTPOrO TYHIEHMSI I0XKApOB KOJXO3HHMKaM, pabo4yuM COBXO030B U
ApYruX MNpeanpusTUil HeoOXOAMMO 3HATh OTHETYIIAIIMe BEIIeCTBA, OCHOBHOE YCTPOWCTBO H
IIpaBWJIa 0JIb30BaHUS IEPBUYHBIMH CPEACTBAMM 10’KAPOTYIIEHUS U CIIOCOOBI TYIIEHHUS.

Bona — ocHOBHOE cpencTBO TymeHus. Ee NMpUMEHSIOT I TyIIEHUs TBEPABIX, KUAKUX U
ra3oo0pa3HbIX BEIIECTB M MaTepHaloB B BUJE CTPYH, B pacHbUIEHHOM M TOHKOPACIIBUIEHHOM
(TymMaHOOOpa3HOM) cOCTOsSHUM. MCKiIroueHHe COCTaBIIAIOT HEKOTOpBIE ILIEIIOYHBbIE MaTepHaibl U
Apyrue COeNWHEHHs, pas3yarampoue Boay. Ee He HCIonb3yroT I TyIIeHUs He(pTEenpoayKTOB U
IPYTHUX JIETKOBOCIJIAMEHSIOIIMXCSA M TOPIOYMX JKUIKOCTEH. B KadecTBe OrHeTymammx CpeicTB
HCIOJIb3YIOT HEKOTOPBIE MHEPTHBIE Ia3bl — a30T, ApProH.

Cyxue MOpOIIKOBbIE COCTaBbl HPUMEHSIOT Ul OBICTPOrO TYLIEHHWS TOPIOYUX TIa30B,
JIETKOBOCIUIAMEHSIOIINXCS U TOPIOYUX KUIKOCTEN, JJIEKTPOYCTAHOBOK, IIEJIOUHBIX METAJIJIOB.

K nepBUYHBIM CpeaCTBaM IOKAPOTYIIEHHWsS OTHOCSTCS OTHETYLIUTENH, BHYTPCHHHE
MO’KapHbIe KpaHbl, OOUYKH C BOJAOH, SIIIUKH C IECKOM, KOIIMBI, Oarpbl, JOMBbI, TOMOPBI, MHJIBI,
JIOTIAThI, BEAPA.

Orverymureny MO THUIYy OFHETYIIALEro BELIECTBA OBIBAIOT II€HHbIE, Ta30BblE W
HNOpOLIKOBBbIE. ['yCTONIEHHbIE OTHETYIIMTENN NPUMEHSIOT Ul TYIHIEHUs HEOOJBIIOro KOJIMYEeCTBA
JIETKOBOCIUIAMEHSIOIIUXCS JKMJIKOCTEH M IpU 3aropaHUM JBUTATeleil BHYTPEHHErO CrOpaHUs.
TymuTe mEHOM 3aropeBIIMEcs DJJIEKTPUYECKHE YCTAaHOBKM M CETH, HaXOASAIIUECS O]
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HaIpsDKEHUEM, HEIb3sl, TaK Kak IeHa SBJISETCS IPOBOAHMKOM 3JIEKTpUUYECKOro Toka. Kpome Toro,
MIEHHbIC OTHETYUIMTENIM HeNb3sl MPUMEHATh NpPU TYIIEHUH KapOuaa KanbLius; B3aUMOJIEHCTBYS ¢
BOJIOM, HAXOJSIICHCA B MEHE, OH BBIACISACT alETUIICH, KOTOPBI MOYKET B30pBATbCS B CMECH C
BO3YXOM.

B Hacrosimiee Bpems NPUMEHSIIOT pydHble XUMudeckue neHHsle orHerymmtenn OXII-10,
OIlI-M wu Bo3gymHo-ieHHsie OBII-5 u OBII-10. HauGonee pacmpocTpaHeHBI YIIEKHCIOTHBIC
razoBbie orHerymutenn OVY-2, OV-5 u OV-8, paznuuaromuecs Mexay co00i B OCHOBHOM
€MKOCTBhIO OallIoHOB (2,5, 8 11).

VYTIIIeKUCIOTHBIE OTHETYIINTENN IPUMEHSIOT AJI TYIIEHUs 3arOpaHuM 3JIEKTPOYCTaHOBOK,
HEeOOJIBIINX JABUTATeed BHYTPEHHEr0 Cropanus, Oymar, MaTepuaoB, OOAIINXCS BOJBI.

OrserymuTeny AOJKHBI ObITh 3alUINEHbI OT IONAJaHUs BJIarM Ha BEHTWIb U pacTpyo.
VYcraHaBIMBAalOT UX BAANM OT Ieded, He jomyckas HarpeBaHusi cBelmie 50°. OrHeTymwurtenu
IIPOBEPSIIOT OJMH pa3 B KBapTal, B3BelIMBas Ha Becax. Ecim macca ymensmmures Ha 250r 1o
CPAaBHEHMIO C IIEPBOHAYAIHOM, OTHETYLINTENb Nepe3apsikatoT. BpeMs 1elCTBUS OrHETYIIMTENEH:
OV-2-30c, OYV-5—-50 c, none3Has JyIMHa CTPYH COOTBETCTBEHHO 1,5 u 2,0Mm.

AdpO30JbHBIE U YITICKUCIOTHO-OPOMATUIIOBBIE OTHETYLIMTENM HpeJHa3HaueHbl JUIs
TYIIEHUS 3arOpaHUM Ha TPAHCHOPTHBIX CPEICTBAX, 3JIEKTPOYCTAHOBKAX, HAXOIALIUXCSA IOA
HanpsDKEHHUEM, a TaKKe HEeOONbIINX KOJUYECTB HeTENPOIYKTOB U PACTBOPHUTEIEH. A3PO30JIbHbIE
orHetymuTenu O0biBatoT Mapok OA-1 u OA-3, yriekucioTHo-0pom3TuinoBs». — OY5-3 u OVb-7.
Mx 3apsKaioT CMEChIO YIJIEKHCIOTHI M OpOMATWIIA, NPUMEHSIOT B TeX K€ clydasX, 4To MU
YIIIEKUCIOTHBIE, HO OTHETACUTENbHBIN 3((EKT UX BHIIIE.

[TopomikoBble OrHETYIIUTEIN UCIOIb3YIOT B OCHOBHOM ISl TYLICHHUS LIETOYHBIX METANJIOB,
JBUTATEIe BHYTPEHHETO CrOpaHUs, 3JEKTPOYCTAaHOBOK, JIETKOBOCIUIAMEHSIOLIUXCS U TOPIOYUX
xuIkocTed. Ha mpeanpusTHsaX NpUMEHSIOT IepeHOCHbIe mopouKkoBsle orHerymuTenu OI1-5 n OIl-
10, onuHaKOBBIE IO KOHCTPYKLIMU U OTINYAIOIIUECS JIUIIb BMECTUMOCTBIO OaJIJIOHOB.

Mecra pacnosiokeHHsi MEPBUYHBIX CPEACTB IMOXKAPOTYLIEHUs COINIACYIOT C IOXKApHOH
oxpaHoi. OrHeTYIINTENN BBIBEIIMBAIOT Ha BUJHOM MECT€ Ha BbICOTE€ 1,5M OT BEpXHEW pPYyUKH.
['a30Bble OTHETYIIMTENM JOJKHBI HMMETh 3alllUTy OT HarpeBaHusd. B 3uMHee BpeMms II€HHbIE
OTHETYHIMTENN 00s3aTeIbHO MEPEHOCAT B OTalIMBacMoe nomenieHue. O MecTe MX pa3MelleHUs
M3BEUIAI0T Pa0OTAIOUIMX U BBIBEIIMBAIOT CTAaHAAPTHBIN yKa3aTeIbHbIN 3HAK.

Pyunble ornerymuTenu, JoMbl, Oarpsl, TONOPHBI, JOMAThl U T. . pPa3MELIAIOT Yy BXO0Ja B
MIOMEIIEHNEe WM BOJIM3M HEro Ha CHELUANbHOM IIMTe. SIIUKM U HecKa IUIOTHO 3aKpbIBAIOT
KpbllikamMu. KoMkoBatblii, yBiIa)XKHEHHBIN [IECOK CyIIAT U MPOcenBaroT. AcOECTOBOE MOJIOTHO, BOM-
JIOK (KOIIMY) PEKOMEHYETCsl XPaHUTh B METAIUTMUECKUX (QYTIsIpax ¢ KPbIIKAMU U HE PEXKE OJHOTO
paza B Mecsll NPOCYLIMBaTh M OYMLIaThb OT MbUIM. barpbl, JIOMBI, JOmaThl, TONOPHI, Belapa
NEPUOINYECKH OUUILAIOT, OKPALIMBAIOT U CMa3bIBAIOT.

K cpencTtBam mnoxapoTylleHHsT W IOXApHOMY HHBEHTApI0 OOECHEeunBalOT CBOOOAHBIN
nocTyn. Mcnons30BaTh UX Ul X039HCTBEHHBIX, IPOU3BOJCTBEHHBIX U IPYTUX HYXKI, HE CBSI3aHHBIX
¢ 00ydeHHueM MOKapHbIX (OPMHUPOBAHUIN H MOKAPOTYIIEHUEM, 3alPEIaeTCs.

JUis  TylIeHUs TMO0XapoB CYLIECTBYIOT TaKXKe pa3lM4yHble [0 I[POU3BOAUTEIBHOCTH
motonomnsl M-600, MII-800 nnu MM-1200. Beicora BcachiBaHUS y HHMX OAMHAaKoBas — OM.
BcacsiBatoliyie, BBIKMIHbIE pyKaBa U CTBOJIBI XPaHST BMECTE C HACOCOM.

JUia  TymeHuss IOXKapoB B CEIbCKOM XO3SHCTBE MPUMEHSIOT pa3jiMyYHble MAallUHbI
CEJIbCKOXO035IICTBEHHOr0 Ha3HA4YEeHUs, HApUMep, MOEUYHYI0 MAIlUHYy B PEMOHTHOW MacCTEpCKOM,
MaIlMHy A0 Je3UH(EKIUH SKUBOTHOBOJYECKUX IMOMEUICHHWH, JOXKAEBaJbHBIC MAIIHHBI,
aBTO3AIIPABIIUKH, aBTOXKI)Kepa3OpachIBaTeI, BOJOPA3AaTUYMKU U T. 1. Mcrnonb30BaTh UX MOKHO
nocie n0o00opynoBaHus. s MoXkapoTyLIEHUS HECIOKHO Iepeo0opynoBaTh OEH30BO3, JHOOYIO
OOpTOBYIO aBTOMAILIMHY, €CIIM CAeNaTh npucnocodnenue g ObicTporo kperuienus Hacoca HIITH-
600 nHa nmnepenHem Oammepe asromoOuins. Ha mnpucnocoOieHHBIX aBTO3alpaBIIMKaX U
aBTOOEH30LMCTEepHAX AeNatoT noanuck: «lIpucrnocobneH i MoXXapoTyLIEeHUs», a C IPaBOH JIEBOH
CTOPOHBI POBOJIAT IO KPACHOM IT0JIOCE.
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Opranuzanys TyleHus noxapa

OOHapyXHUBIIMI Mokap 00s3aH HEMEUIEHHO NOJaTh CUTHAJ TPEBOTU JJIs ONOBEIICHUs
MECTHOW TOXapHON oOXpaHbl, JOOPOBOJBHON MOXAap HOM JPYXKMHBI M BCEX padOTaOLIUX.
VYcneuHsle 1eHCTBYSI BO BpeMs JIMKBUAALMY 110Kapa B OCHOBHOM 3aBHUCAT OT KauecTBa OOyUCHUs U
CTENEHU MPAKTUYECKON mnoAroroBku wieHoB JIIJI, Haiuuusa cpencts mnoxaporymeHus. s
HOJAroTOBKM JuuHOro cocrasa JIIIJ] mmeercs mpumepHas nporpamma, paspadoraHHas [aBHbIM
YIIPaBJICHUEM IIOXKApHOU oxpaHsbl. I'ocarponpoMm P® BHeC B mporpamMmy U3MEHEHUS U JOIOIHEHUS
c TeM, uyToObl wieHsl [IIJ] mmenn nocraTouHble 3HAHWS M HABBIKM Ui NPENyNpEeKICHUS U
TYILLEHUS MOKapPOB C yYETOM OCOOEHHOCTEHN arporpOMBIIIJIEHHOTO KOMILJIEKCA.

[Tosxapsl Tymar B CIIOKHBIX YCIOBHSX, KOTOPBIE CBSI3aHBI C ONACHOCTBIO JUISl KU3HU U
3/I0pOBbsl BCEX, KTO 3aHAT 3THM: IIPU BBICOKMX M HU3KHX TeMmIlepaTypax BO31yXa, BO3ACHCTBHSIX
JYYMCTOM TEIUIOTHI, MJIAMEHU, IIPU CHUIIBHOM BETpPE, 3aJbIMJICHUHU, YIpO3€ B3pPBIBOB, OOpYIICHHS
KOHCTPYKLUW, OTPABJICHUM M T. II. B XOIe TyIIEHHs HAN0 TOYHO OLICHHUTH CKJIAJbIBAIOIIYIOCS
00CTaHOBKY, HaMETHThb IYTH JIMKBHJIALUHU IOXapa, IPUHATH Mepbl olecrnedeHus O0e30IacHOCTH
paboTaromux, IpOoCIEIUTh 3a COOJII0IEHNEM UMH NTPaBUIJI TEXHUKU 0€3011aCHOCTH.

boeBoii pacuer 00s13aH paboTaTh Ha MOXKape TOJBKO B OpPE3EHTOBBIX KOCTIOMAax, Carorax
win pabounx OOTHMHKAaX M KackaX. B 3agbIMIEHHBIX NOMELIEHUSX NPUHUMAIOT MEphl MPOTHUB
OTpaBJIeHHs] pabOTAIOLINX B JbIMY OKUCBIO YIIIEpPOAA U JAPYTMMHU TOKCUYHBIMM ra3amu. Jlias aToro
IIPOBETPUBAIOT TIOMEUICHHE, Yallle MEHSIOT paboTaloUMX, BEAYT 32 HHUMHM MEIUIMHCKOE
HaOJIIOJeHUE.

Hu B xoem ciyuae Henb3si BXOAUTH B 3a/bIMJIIEHHOE ITOMEIIEHNE B OOBIYHOM NPOTHUBOrase,
TaKk KaKk OH HE 3allMIacT OT OKHUCU yriaepoaa. J[is 3amuTsel OpraHoB ABIXaHHS HMCIOIb3YHOT
KHMCIIOPO/IHbIE (BO3AYIIHBIE) WM IUIAHTOBBIE M30JMpYyloIIMe anmnapatel. Ilpu Tymenun mnoxapa
M30€ralT MOPaKeHHsI 3JIEKTPUYECKUM TOKOM. OJIEKTPUUYECKHE CETH HalpsbkeHueM Bblime 36B
00ecTOUNBAIOT. 3aropeBlInecss OOMOTKH 3JEKTPOABUTATENEH, U30JALUIO TPOBOJOB OTKIIIOUAIOT U
IIPUMEHSIOT JUIS TYIIEHHS TOPOIIKOBBIC WIIH YTJIIEKUCIOTHBIE OTHETYIIUTEIIN.

PaGorate B 30HE BhICOKHX TeMmriiepaTyp (0oiee 60°) MOKHO HEMPOIOKUTEIBLHOE BPEMS BO
n30exaHue TEIIOBOIO yAapa U OXOroB JIErKuX. [Ipy TyleHuH B 3aKpBITHIX MOMEIICHUAX ONACHBI
O’KOTH JINLA, LIEU MapoM, 00pa3zyoLIuMcs IIpH Moavye BoAbl B odar ropeHus. OTKpbIBaTh JBEPU B
ropsiee MNOMEIIEHUE Hal0 OCTOPOKHO, MWCIIONb3ys IIOJIOTHUILE IBEPHU Ul INPUKPBITUSA OT
BO3JEHCTBUS TUIAMEHU U TOPIOYUX Ta30B.

Ocob6oe BHUMaHKE yJENA0T CO3JaHUI0 OE€30IIaCHBIX YCJIIOBHM IpU OopraHu3anuu paboTsl Ha
MIOJIBECHBIX MOTOJIKaX, HAIMYUHM HEOTPaKJICHHBIX IIPOEMOB, KOT/Ia €CTh YIpo3a OOpyIIEHUs KOHCT-
pykuuii. BckpbiBas U pa3dupast KOHCTPYKLIUH, CIEIAT 32 TEM, YTOOBI HE OKa3aThCs HA TE€X U3 HHUX,
KOTOpbIE HEMpOYHbIC, U HE ynacTh BMecTe ¢ HUMHU. COpacbiBaTh OOpa3yromiuecs: mpu paz0opke
MaTepHalbl MOXKHO TOJBKO Iociie obecredyeHus: 0e30MacHOCTH paboTaroIUX BHU3Y, MIPELyNpeInuB
UX U OTpajiuB MecTo cOpoca.

Bce paboune u UTP nomkHbI 3HaTh M BBIIOJHATH IPOTUBOIOXAPHBIE MEPOIPUATUS B
cllyduae BO3HUKHOBEHHs Tokapa. Ecim BO3HUKIO 3aropaHue, JUKBUAUPOBATH KOTOPOE
MMEIOIUMUCS CUJIAMH M CPEICTBAMHU HEBO3MOXKHO, HAJl0 MIOKUHYTh IIOMEIEHUE, 3aKPBIB, €CIIU 3TO
BO3MOXXHO, OKHa W [JBEpH, 3aT€M INOJaTh OOLIMI CHUTHajd IOYKapHOH TPEBOTH, COOOLIUTH O
CIIyYMBIIEMCSl B IOXKAPHYIO OXpaHy. Eciu moskap npousoliea BHE IOMEUICHHs, B KOTOPOM
paboTaroT, a MyTH 3BaKkyalMd CUJIbHO 3aJbIMJIEHBI MJIM TOPSAT, HY’)KHO OCTaBaThbCsl Ha padbodyem
MeCTe, 3aKpbITh IBEPH, OTKPBITh HACTEXb OKHA U 110/1aTh CUTHAJ 00 Oka3aHuu nomouy. Ha nepsom
3Ta)ke JJI HBAKyallul MOYKHO BOCIIOJIb30BAaThCS OKHAMM.

ITocne Toro kxak nokap OyAeT NOTYLIEH, PYKOBOJUTEb MPEANPUATHS Ha3HAYaeT KOMUCCHIO.
Ilepen Hel cTaBAT ClEAYIOIIME 3a4a4M: OIPEICIUTh CTEIEHb IOBPEKICHUS KOHCTPYKIUH,
TEXHOJIOTUYECKOTO O00OpYJOBaHUS, KOMMYHHMKAIMM, 3JEKTPUYECKUX ceTel, 00beMbl M CPOKH
PEMOHTHO-BOCCTAHOBHUTEBHBIX PAa0OT, BBUICHUTh TPHYMHY B3pbIBAa U MOXapa, O(OPMUTH
YCTAHOBJICHHYIO JOKYMEHTALUIO, pa3paboTaTh PEKOMEHAALMH M0 NPEAYNpPEXIAECHUIO MOXKapoB U
B3pPbIBOB U JOBECTH HUX 10 KaXIOro paboTHHMKA. OOCTOATENbCTBA KAXKAOIO IOYKapa M 3aropaHusd
TIIATENBbHO pa30ouparoT ¢ pabOYMMH, CITYKAIUMHU, HHKEHEPHO-TEXHUYECKUM [IEPCOHATIOM.
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2. METOAUYECKHUE YKA3AHMUA 110 BBIIIOJIHEHHUTIO
JIABOPATOPHBIX PABOT

2.1 JlaGoparopHas padora Ne JIP-1 (2 yaca).
Tema: «KoHTpPOJIb NapaMeTPOB MUKPOKJIMMATA)

2.1.1 Heap padoTHI: H3YYUTh BIUSHUE METEOPOJIOTUYECKUX YCJIOBUUA HA OPTraHU3M
4eJI0BEKa U YCBOUTh METOJUKY UX OINPEAEICHUS.

2.1.2 3axayu padoThI:

1. OmpenenuTs MNapamMeTpbl MHUKpPOKIMMara Ha paboyeM MeCcTe IPOU3BOJCTBEHHOIO
MMOMEINIeHUs, 1ab0paTOpUH U T.J., CpPaBHUTH WX ¢ JaHHbIMH CanutapHbix HOpM CH 245-71 u TOCT
12.1.005-88 «CCBT». O6mue caHUTapHO-TUTHEHUYECKUE TpeOOBaHUS K BO3QyXy paboueil 30HBI,
CIeNaTh BBIBOJ U JJaTh PEKOMEHIALINIO

2.1.3 Ilepevyenb npudOpPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHOIi padoTe:

1. AHeMoMeTp YalieyHbIN U KPbLIbYATHIN.
2. IlcuxpomeTtpsl ABrycra u Accmana.

3. bapomerp-anepou.

4. Kararepmomerp.

2.1.4 Onucanmue (xoa) padoThbI:

1. Obwue ceeoenusn

[Tapamerpsl MHKpOKIMMaTa B pabOYMX MOMEIICHUSX COTJIacCHO HbIHE JEHCTBYIOIIUM
CanuTapHbIM HOpMaM MPOEKTHUPOBaHUA MpoMmbilieHHbIX npennpustaii CH 245-71 u I'OCT
12.1.005-88 mpu pa3audHbIX paboTax JOJKHBI COOTBETCTBOBATH OMpeNeIEHHBIM HOpMaM. OgHaKo
B 3aBUCHMOCTH OT psaa (akTopoB (BpeMEHHU roja, THUIMA 3[0aHUS, poJa IMPOU3BOJACTBA, BHUAA
UCIIONIb3YeMOro 00OpymoBaHusl H 1p.) (AKTUYSCKUE METEOPOJIOTHUYECKHUE YCIOBUS MOTYT
3HAYUTENIBHO OTIUYAThCA OT TpeOyeMbIX. OTO OOCTOSTENBCTBO BBI3BIBAET HEOOXOIUMOCTD
MEPUOINYECKOT0 HUCCIEIOBAaHUSI METECOPOJIOTHYECKUX YCIOBUH B pabOuYMX MOMEIICHUSIX C IIEJIbIO
UX TpUBEIEHUS K HOPMATHBHBIM 3HAUEHHUSM, YTO JOCTUTAETCA MCIOIb30BAaHUEM KOMILIEKCa
CHeuaIbHbIX TPUOOPOB.

JlanHbple MeETOAMYECKHE YKa3aHWA TMOMOTYT CHElHaluCTaM CeIbCKOXO3SiCTBEHHOTO
MIPOU3BOJICTBA B UX MIPAKTUYECKON pabOTe MpH pEIICHUH Pa3IMYHbIX 3a]a4 [0 OXpaHe Tpyada.

Memeoponozuyeckue ycnogus — 3T0 (PU3NUECKOE COCTOSIHHE BO3IYIIHON Cpeibl, KOTOpoe
onpenensieTcss ACHCTBYIOIIMM Ha OpPraHM3M YEJOBEKAa COYETAHHUEM TEMIEpaTyphl, BIIAXKHOCTH,
CKOPOCTH JBHKEHHS BO3yXa, aTMOC(QEPHOTO NaBICHUS U U3Ty4EHHUI HarpeThIMU MOBEPXHOCTAMU
(Jtyducroro Tera).

OnmumanvHelMyu  MUKDOKIUMAMUYECKUMU  YCI08UAMY — SIBIIIIOTCA  TaKue  COYETaHUs
KOJIMYECTBEHHBIX IOKa3aTele MHKPOKIMMATa, KOTOPBIE MPU IUTEIBHOM M CHCTEMAaTHYECKOM
BO3JICHCTBUM Ha 4YeJlOBeKa 00ecleyrBalOT COXPaHEHHWE HOPMAIbHOTO (YHKIMOHAIBHOTO H
TEIJIOBOTO COCTOSIHUSI OpraHu3Ma 0e3 HampsDKeHHsT MEXaHM3MOB TepMmoperyisuuu. OHu
o0ecreurBaloT OUIYIIEHHE TEIJI0BOro KoM(popTa U CO3Aal0T MPEANOCHIIKU IS BHICOKOTO YPOBHS
paboToCroCOOHOCTH.

Paboueii 30moti cnegyer cuuTaTh MPOCTPAHCTBO BBHICOTOM 10 2M HaJ ypOBHEM IOja WU
TJIOIAIKH, Ha KOTOPBIX HAXOATCA pabouue MecTa.

[TocTossHHBIM PabOYMM MECTOM CYMTAETCS MECTO, Ha KOTOpPOM paboTarouIuii HaXOIUTCS
Oonbiyto yacth (Oosee 50% unn Gosee 2 4 HENpEPHIBHO) cBOero pabodero BpemeHu. Ecnu npu
3TOM OO0CIy)XMBaHHE MPOU3BOJCTBA OCYIIECTBISETCS B Pa3IMUYHBIX MYHKTax pabodel 30HBI, TO
MTOCTOSIHHBIM pa0OYMM MECTOM CUHTAETCs BCsl paboyasi 30Ha.

MukpokiIrMaT B MPOU3BOJACTBEHHBIX TOMEHICHHUSIX 3aBHUCHUT OT KOJIeOaHMM BHEIIHUX
YCJIOBHH, BpEMEHU JIHA U TOJa, X0Jla MPOU3BOJCTBEHHBIX MPOILIECCOB, YCIOBHI BO31yX000OMEHa U
ap. GaKTopoB.

114



Bo3MoxHOCTH OpraHm3mMa NpUCHOCAOIMBATBCI K METEOYCIOBHSIM BelIHMKa, HO HE
Oe3rpaHuyHa.

Bricokass Temmeparypa Ha pabodeM MecTe B COYETaHHUHM C BBICOKOH BIQKHOCTBIO WIIH,
HAao0OpOT, MpU UYPE3MEPHON CYXOCTH BO3/AYyXa, CIIOCOOCTBYET TIEpPErpeBaHUI0 OpTraHu3Ma H
BBI3BIBACT HApPYIIECHHE TEPMOPETYISIUHN (HOPMAIbHOTO TE€UYEHUS (PU3MUYECKHUX IMPOLECCOB) MEKIY
OpraHM3MOM 4YeJIOBeKa M BHeUIHel cpenoil. [Ipu sToM y yenoBeka MOTYT BO3HHUKATh 0OJI€3HEHHBIE
SIBJICHHS: TOJIOBOKPY)KEHHUE, TOLTHOTA, TOTEPS CO3HAHUS.

[Ipy HU3KUX TeMmmeparypax TMOBbIIIEHHAs BJIAXKHOCTh BBI3BIBAET IMEPEOXJIAKICHUE
OpraHu3Ma, 4YTO CIIOCOOCTBYET BO3HHKHOBEHHMIO PEBMATH3Ma, TIpUINA M OOJe3HEeH BepXHUX
IbIXaTeNbHBIX MyTeH.

Bricokue ckopoCcTH ABMXKEHHUS BO3/1yXa Ha pabounX MecTax (CKBO3HSKH) TaKKe MIPUBOJAT K
MPOCTYIHBIM 3a00JIEBaHUSIM.

BennuuHbl ONTUMAJIBHBIX M JOMYCTUMBIX 3HAYEHUH TeMIepaTyp, BIAXHOCTH U CKOPOCTH
BO31yXa B pabouell 30He MPOU3BOJCTBEHHBIX MOMENIEHUN onpenenstorcss CaHUTapHBIMA HOPMaMH
IIPOEKTUpOBaHMs HpoMbllieHHbIX npeanpustuit CH 245-71 m mo I'OCT 12.1.005-88 (cm.
MIPUIIOKEHUSA ).

2. Memoouka onpedenenus napamempos MUKpOKIUMama

2.1. Temnepamypa oxpyxcarouieii cpeovt

OnHUM W3 TOKa3aTeled MEeTeOpOJIOTMYECKHX YCIOBUN SIBISIETCS TeMIlepaTrypa BO3ayXa.
W3mepstoT ee PTYTHBIMH WJIHM CIHPTOBBIMH TE€PMOMETpaMH, MojBelmInBaeMbiMH Ha 8-10 MUH. B
npoBepseMoii 30He. [ u3ydeHuss JTUHAMUKHA TEMIIepaTypbl BO31yXa MOTYT OBITh MCIIOJIb30BaHBI
camomnuuryuie TtepMmorpadsl (cyrouHsle wWid HeaenbHble) Tuna M-16. IlpuemHOll yacTbio
TepMorpadoB sBIsSETCA U30THYTast OMMeTauIndecKast IIIaCTHHA, CBI3aHHAsl IPU MTOMOIIU pblyara u
CTpEJKH C TepoM. 3amuch TEMIEpaTypbl NMPOM3BOAMTCA Ha JIEHTE, OMOsiChIBarollel OapabaH,
KOTOPBIN MPUBOJUTCS B IBUKCHHE YaCOBBIM MEXAHU3MOM C CyTOYHBIM WJIM HENIEIbHBIM 3aBOOM.

[TpousBoacTBEeHHOE 000PYIOBaHME MOXKET BbLAEHATH A0 60% Temia myTeM H3Ty4YeHHS.
Jlyuaucras sHeprus, monajaas Ha 4yeloBeKa, BO3JACHCTBYET Ha HE3alUIIEHHbIC YacTu Tena (Tabnuna
2.1). Tlpu wuHTeHCHBHOCTH O06GmydeHns cBbime 0,7 KJDK/M’C IPOMCXOAMT PE3KOe HapyIICHHE
TEIUIOBOTO OajaHca B opraHu3Me — neperpes. M3MepuTs Temreparypy B MOMEIICHUU C TETUIOBBIM
U3Iy4YeHUEM, HalpuMep, B 30HE HarpeBaTeNbHON meud (UTEWHBIM 1eX, Ky3HEUHbIH 1exX U T.X.)
OOBIYHBIM PTYTHBIM TEPMOMETPOM HEIB3SL.

Tabnuna 1 - Biusgaue qy4ucToi TemIoBoi SHEPTUU Ha YEJIOBEKa.

Hanpsxerite nysuctoit 0.4...0,8 0.8...1,5 1,5..2.5 25..3
SHEPTUH, KaJI/CM MUH.
[Tepenocumo ipu
HETPEPHIBHOM BO3/IEUCTBUU Honro 3...5 MUH. 40...50 cex 20...30 cex

KonunuecTBo myuncToii TENIoBoi 3HEPTUN U3MEPSIOT IPUOOPOM — aKTUHOMETPOM.

[lpuemHMKOM TeIUIOBOro M3ilydeHus akTHHoMmeTpa HockoBa ciyxar OsecTsmue u
3a4CPHEHHBIC AMIOMMHUEBBIC IUIACTUHBI, YJIOXKEHHBIE B IMaxmMaTHOM nopsaake. K mmactunam
npucoeuHeHa OaTapes U3 TepMomnap. DIEeKTPOABIKYILAS CUJIa, BOSHUKAIOWIAS 110/ BO3EHCTBHEM
JIy4HCTOM TEIJIOBOM DHEPIUH, NEPENacTCs Ha rajJbBaHOMETP, IIKajga KOTOPOro OTrpaJyHMpOBaHa B
Kas1/cM” MUH.

2.2. /lasnenue 6030yxa okpysicaroueii cpeovt

Jus  ompeneneHuss atMocepHOTO JaBIEHUS MOTYT OBITh HCIIOJIB30BAHBI PTYTHBIE
OapoMeTphl, bapoMeTphI-aHEPOUABI PA3HBIX MOJIeeH 1 6aporpadpsl.

PryrHBIC GapoMeTpbl HanOOJIee TOUYHBI, HO OHU YYBCTBUTEIBHBI K TEIJIOBOMY BO3/ICHCTBHIO
U TI0O3TOMY HE JOJDKHBI IOJBEPrarbCs TEIIOBOMY (MH(PpPaKpacHOMY) OOIYy4YEHHIO, a TaKxKe
KOHTaKTUPOBAaTh C TMpeIMeTaMH, TemIepaTypa KOTOPBIX OTIMYAETCS OT TeMIIepaTyphl
OKpY>KaroIlen Cpe/sl .
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BBuay u3noxeHHOro, ydamie NpUMEHSIOTCS OapoMeTrpbl-aHepouabl. [Ipocrelimmii U3 HuxX
UMeeT METAITMUECKYI0 aHEPOUHYIO KOPOOKY, 1e(OPMUPYIOLIYIOCS C U3MEHEHHUEM aTMOC(EPHOTro
nanenus. E€ nedopmamust ¢ MOMOIIBIO IMEPEJAaTOYHOTO MEXaHW3Ma MPHUBOAWT B IBIKEHHUE
CTpEJIKY, IEPEMEIIAIONTYIOCS Ha HETOABUKHOM IidepodaTe co MIKaIOH, rpafyHpOBaHHON B MM PT.
ct. u Ila.

[Tpunmun paGotel Oaporpada Takke, OCHOBAaH Ha CBOMCTBE AHEPOMIHBIX KOPOOOK
neopmupoBaThCsl ¢ U3MEHeHHEeM aTMmocdepHoro navieHus. CymmapHas neopmanus UX yepes
HEepeaTOuHYI0 CUCTEMY NepeaaéTcsl CTPENIKE O IEPOM, 3alHChIBAIOLIIM U3MEHEHUS! aTMOC(EPHOTO
JaBJIIEHUS Ha JUarpaMMHOM JIeHTe, YKpeIuléHHOM Ha OapabGane. Bpamenue 0apabana
OCYILLECTBIISETCS YACOBBIM MEXaHU3MOM C CYTOUYHBIM MJIM HEJEIbHBIM 3aBOJIOM.

2.3. Bnasicnocms 8030yxa

BraxkHOCTh BO3/lyXxa U3MepsieTcs B aDCOIOTHBIX MM OTHOCUTEIbHBIX BEIMYMHAX.

Abcontomnasn enaxcHocms TPEACTABISET COOOH (aKTHUECKOE COAEp)KaHUE MapoB BOJBI B
rpaMMax B OJHOM KyOuueckoM MeTpe Bosjayxa. [Ipu onHON M TOH ke aOCOIIOTHOM BIIAXKHOCTH
BO3JyX B 3aBUCHMOCTH OT TEMIIEpPATypbl MOKET OBITh CyX WM BiaxeH. lloaTomy st oueHkH
CTEINEHH CYXOCTHU WJIU BJIAXXHOCTH MIPUMEHSETCS MOHATUE «OTHOCUTENIbHAS BIIAXKHOCTB).

OTHOCHTENbHASA BJIAXHOCTh (0 BBIPAXKAETCS B NPOLIEHTaX M ONpPENENseTCs] OTHOLICHUEM

abCONIOTHON BIIQXKHOCTH BO3/YXa K BJIQXXHOCTU MPH MAaKCUMAJILHOM €r0 HACHIIICHUU MPH TOH XKe
TeMIiepaTtype, T.€.

gp:ﬂxloo,
qr
e (g - akTuyeckoe copepkaHue MapoB BOABI B BO3IyX€E NP TaHHOH TeMIlepaType, I/KT;

qr - MakCUMaJIbHO BO3MOXKHOE COJIEp’KaHUE TapoB BOABI B BO3JyXE MPH TEMIIEpaType
CyXOTO TEPMOMETpa I/KT (HaXOUTCs 10 TaOauIe, JaHHOW B MPUIIOK.2).

CrnemxyeT OTMETHTh, 3HAYCHHS MaKCHMAaJIbHOTO COJIEPKaHUs TapoOB BOJBI B BO3AYyXE B
3aBHCUMOCTH OT TEMIIEPaTyphl, HE OTPKEHHBIC B TAOJIUIE IPUIOKECHUST HEOOXOJMMO PACCUUTATh,
UCIIOJIB3YST METO]] HHTEPIOJISIIUH.

Jnist 3TOr0 HEOOXOAMMO OINPENCIUTh KpallHUEe 3HAYCHHS TEMIIEpaTyp, MPEICTaBICHHBIX B
Ta0JuIe, MEXIYy KOTOPBIMH HaxoguTcs (aKTHuYecKas TemIiepaTypa OKPYXKaroliel Cpeasl Ha
MOMEHT JKCIIepUMEHTa. PaccunTarh pa3HOCTh (haKTHUECKOTO 3HAYCHUS TEMIIEPATyphl U HIDKHEH
TPaHUIBI TEMIIEPATYPHI OMPEICICHHON U3 TaOIHUIIBL.

B3siTh OTHOIIEHHS pa3HOCTEH COJIEp)KaHMs BOASHOTO TMapa MPH MOJHOM HACBIIICHUU TIPU
MaKCHMaJTbHOW U MUHUMAIILHOHN TPaHMI] TEMIIEPATYP U PA3HOCTU TPAHUI] TEMIIEPATyp.

DT0 3HAYEHUE TEPEMHOXKAIOT C BEIWYMHON PAa3HOCTH (PAKTHUECKOTO 3HAUCHUS W HUKHEH
TPaHUIBI TEMIIEPATYDP.

PesynbpTar pacueToB MpUOABISIOT K COICPIKAHHIO BOJSHBIX TApOB HIDKHEH (TaOIMYHONM)
TPaHUIBI TEMIIEPATYDP.

[MTPUMEP:
Onpenenutb METOJOM HWHTEPHOJSALMU COJAEPKaHME BOJSHOIO TMapa IMpU [OJTHOM
HACBILICHUH, TPHU Temreparype =16,4 oC.

Temmneparypa Bo3ayxa, °C CopepxaHre BOJSHOTO Mapa MpH MOJTHOM HACBIIICHHUH, I/KT
15 10,5
20 14,4
1. Paccuntaem pa3HOCTH (HDaKTHYECKOTO 3HAUCHHUS TEMIIEpATypbl M HW)KHEH TpaHUIIbI
TEMIIEPATYPbI, ONIPEIEICHHON U3 TaOIUIIbL:
16,4-15=1,4°C
2. Omnpenenuts conepkaHre BOASHOIO Iapa IpHU OJHOM Ipajayce TeMIlepaTypbl
—14'4 ~10.5 =0.78 r/kr xp
20-15
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3.  OmnpenenuTth coaepkaHue BOJASHOTO napa npu 1,4 oC:
0.78x1.4 =1.092r/kr

4.  OnpenenuTsb coAepkaHue BOJAIHOrO napa npu 16,4 oC:
10,5+1,092=11,592r/xr

m.e.

10,5 + 144-105 x1,4=11,592r/kr

Jliss ompeneneHuss OTHOCHTEIBHOW BIAXKHOCTH MPUMEHSET TUTPOMETPHI, TUTporpadbl H
ncuxpoMmeTpel.  Haumbosee  pacmpocTpaHeHbl — CTAllMOHAPHBIC  ICUXPOMETPhl  ABrycra H
acmupanoHHbIe IcuXpoMeTpsl AccmaHa. [IcuxpoMeTpbl 000MX THUTIOB BKIFOYAIOT JIBa OJIMHAKOBBIX
TepMoMeTpa. Pe3epByap OJHOrO M3 HHUX MOKPHIT TKAaHBbIO, CMOYEHHOW BOJOHN (Mapiei wim
0aTHUCTOM).

[TpuHIMI OEHCTBUS MICHXPOMETPAa OCHOBAH Ha 3aBUCHMOCTH

MHTCHCUBHOCTU MCIApEHUsl BJIAru B BO3AYX OKPYXKAlOUIEH Cpenpl. ) A
Uem cyme BO3IyX OKpyXKarolleil cpeabl, TeMm  OoJjblle : U
UHTEHCUBHOCTh ucnapeHus. Ilpomecc ucnmapeHus Biaru Tpedyer ﬁ] Ao
3aTpaThl OlpeneaéHHoro koanyecrna Tema. [loatomy Temneparypa 3} |8

pe3epByapa TepMoMeTpa, 0OEPHYTOro MOKPOH TKaHbO, OylneT TeM A7
HU)KE, YeM MHTEHCUBHEE HMCIIApEHHE, T.€. YEM CYIIE OKPYKaAIOIUN 3] |7 3 18

Bo3ayX. Iloka3aHMsi «Cyxoro» M «BIQXHOI0» TEPMOMETpPA
COOTBETCTBEHHO IIPUHATO HAa3bIBaTh «TEMIIEPATypOil CyXoro» u
«TeMIepaTypoil BIaXKHOT0» TEPMOMETPOB.

CranuoHapHbli ncuxpoMmeTp ABrycra He MAa€T TOUYHBIX
pe3yabTaToOB, TaKk Kak Ha IIOKa3aHUS €ro TEPMOMETPOB BIIUSAET
CKOPOCTb BO3/yXa, KOTOpas B OKpYKaloLIEH cpeae MOKET ObITh
pasnuuHoii. Kpome Toro, TepMoMeTpsl B CUXpoMeTpe ABrycra He
3allMIIEHbl OT BIUSHUS COJHEUHOM paauallyy.

JIuHaMU4ecKUi  aclUpalMOHHBIM ICUXpoMeTp AccMaHa
OTJINYAeTCsl OOJBIIIEH CTENEeHbI0 TOYHOCTH. Pe3epByapsl 00oux ero
TEPMOMETPOB JUIsl 3alIUThl OT TEMJIOBOH pagualuy MOMELIEHB! B
METaJIIMYeCKhe TpPyOKH, a BO3AYyX O00AyBaeT UX C IOCTOSIHHOM
CKOpOCTBIO (2 M/C), YTO AOCTUraeTcsi yCTAaHOBKOHM aCHUPALMOHHOIO  Pmc.l KaToTepMOMeTPELL:
BCHTUJIATOPA, KOTOPBIA TMPUBOAMTCS B JCHCTBHE 3aBOJHBIM ) LHITHHADMIICCRIEA;
MEXaHU3MOM HJIU 3JIEKTPOMOTOPOM.

OnbITHI IO ONPEAEIEHUI0 OTHOCUTENIBHOMN BIa)KHOCTH BO3/lyXa MOBTOPSIIOTCS HE MEHEE TPEX
pa3, IpU 3TOM ICUXPOMETP IOJBEHIMBAETCS HA CIELUATbHOM KPOHIITEHHE, YCTaHOBJIEHHOM Ha
UCCIIEyEMOM paboueM MECTE UM YKPEIUIEHHOM Ha CTEHE OKOJIO HETO.

OTcuer mokazaHUN «CyXOro» M «BJIAXKHOT0» TEPMOMETPOB MPOBOAMUTCSA HA MATOW MUHYTE
1ocje Mycka BEHTUJISATOpa.

C uenblo MCKIIOYEHUs IpyOod OIIMOKU NpU ONpPENeNEHUN OTHOCUTEIBbHOW BIIa)KHOCTH
BO3JyXa HEOOXOJMMO INOMHUTb, YTO IPHU CHATHHM IOKAa3aHUH C TEPMOMETPOB ACHUPALUOHHOIO
IICUXPOMETpa €ro He CIeAYeT yJIepKUBaTh pyKaMu 3a METaJUIMYECKHe TPYOKH, TaK KaK TEIUIO PYK
YeJIoBEKa IPU 3TOM MOXKET IPUBECTH K 3HAUUTEIbHBIM MOTPEIIHOCTSIM B U3MEPEHUSX.

OmnpeneneHre OTHOCUTENIBHOW BIAKHOCTH IO IOKa3aHUSIM TEPMOMETPOB ICHUXPOMETpa
MOJKET OCYILECTBIATHCS C IOMOIIBIO ICUXPOMETPUYECKON TaOIULIbI (ITpUIIOKEHUE 3).

OTtHocuTeNbHAs BIQXXHOCTh BO3lyXa MOXET ObITh HalifieHa U pacy€THbIM NyTéM. J[s 3TOro
HE00X0IMMO CHavasia pac4éToM HAlTH aOCONIIOTHYIO BIAXKHOCTH ¢ 1O hopmyIe:

” i B
9p = F = 05 (=15 -
rae  f - MakcuManbHOE cozep’KaHHe BOASHBIX IAapOB MPHU TEMIEpaType BIaXKHOTO TEPMOMETPa,
/KT (ompenensieTcs mo Tadmile, IpUIoKeHue 2);

t. ; t, - MOKA3AHHS CYXOTO U BIAXKHOTO TEPMOMETPOB, 'C;
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0,5 - MOCTOSHHBIN ICUXPOMETPUUYECKHH KOAPPHUIIUEHT;

B - 6apomerpuueckoe nasnenue , [1a (onpenensercs 6apoMeTpoM-aHEPOUIOM).

ITocne ompeneneHus pacyeTHOrO 3HAueHUs gy Mo Gopmyne (1.2) U ero MoACTaHOBKU B
3aBUCUMOCTH (1.1) HAXOAMM OTHOCUTEIBHYIO BIAKHOCTD BO3AYyXa (b .

JUia 1psiIMOrO  ONIpEeNENeHUs] OTHOCUTENIBHOM BIAXXHOCTU IPUMEHSIOT TUTPOMETPHl U
rurporpadsl. IlpuHuoun paGoTel 3THX HPUOOPOB OCHOBAH Ha CIOCOOHOCTH OO0E3KHUPEHHOTO
4eJI0BEYECKOI0 BOJIOCA YJUIMHSTHCS BO BIaKHOM BO3/1yX€ U YKOPAuHUBATHCS B CYXOM.

2.4. Cxopocmbwb 0susicenus 6030yxa

CxopocTb nepeMeleHns BO3AyXa U3MEPSIOT Pa3IMuUHbIMU IPUOOPAMHU:

a)  npu Temmeparype He Bbime 29°C 1 MaJbIX CKOPOCTSX — KATATEPMOMETPOM (PHUCYHOK
1);

b)  npu ckopoctsx 0,3...0,5 M/c — kpeuTbUaTHIM aHEMOoMeTpoM Tuna ACO-3;

¢)  npu Oompmmx ckopocTsax oT 1 g0 20 M/c yameynsiM aneMomeTpom tuna MC-13;

d) I u3MepeHusl yCpeJHEeHHOTo 3HaYeHHs] CKOPOCTH BETpa B HA3€MHBIX YCIOBUAX — OT
2,0 o 30 M/c MPUMEHSIOT pyYHOU MHAYKIIMOHHBINA aneMomeTp APU-49.

KararepmomeTp mnpeacraBisier co0oil CIUPTOBOM TEPMOMETpP C LHJIMHAPUYECKUM WU
LIapOBBIM pe3epBYyapoM Oouibliie OOBIYHOIO pa3Mepa M KalWUIIPOM, PACIIUPSIOIIMMCS B BEPXHEH
gactd. [IpuHIMD u3MepeHHs CKOPOCTH MABMKEHMSI BO3JyXa KaTaTepMOMETPOM OCHOBaH Ha
3aBHCHMOCTH OXJIXJAECHHUS CIIUPTA B pE3epBYyape OT CKOPOCTH CMBIBAHHUS €TI0 BO31YXOM.

Ilepen M3MEPEHMSMH KATATEPMOMETp IOTPY)KAIOT B BOLY C Temmeparypoil 65-75°C u
BBIIEP)KMBAIOT €r0 B HEM 10 TeX MOp, MOKa CIUPT HE 3alOJHUT MOJOBUHY BEPXHETO pe3epByapa.
BriTepeB karaTepMoOMeTp J0CyXa, €ro MOJABEIIMBAIOT HAa IITAaTHUBE TaK, YTOOBI OH HE Kayaics,
CIEIAT 3a CMaJO0M CIUPTOBOrO CTOJIOMKA B MHTepBajie oT 38 10 35°C, 3amepsisi 9TO BpeMs 110
CEKyHJIOMEDY.

[TonmwxeHne TemmepaTypbl KaTaTepMOMETpa IPOMCXOAMT 3a CHET OTJAauM TeIula.
VHTEHCUBHOCTD OXJIXKJEHUS KaTaTepMOMETpa 3aBUCUT OT TEMIEpPaTypbl U CKOPOCTU ABMXKECHHUS
BO3JyXa B NoMenieHuH. Jlyid ompezeneHus NOCIeAHEW CHadaja HAaXOAAT OXJAXKIAIOLIYI0 CUILY
Bosayxa H (Br/M%) 1o 3aBrcumMocTy:

D(t1—12)x0.0418

T
rie @ - mokasarenb, ONPEACIAIOIUN BEIWYHMHY TEIUIOOTJAa4M HIKHHUM PE3epBYyapoM
KaTaTepMOMeETpa MPH €ro OXJIAKICHUU Ha 1°C (siBsieTcst KOHCTAaHTOM JAHHOTO npudopa), Jlx/em®
°C), (yka3aH Ha THUIBHOMN CTOPOHE Kamenspa KaTaTepMOMETpa);

t|-to — HayanbHAasl U KOHEYHas TEMIEPATyphbl (110 MOKA3aHUAM KaTaTEpMOMETPA), oc;

T - BpeMs OXJIaXJeHus, C.

CKOpOCTb JBMXKEHUS BO3yXa HaXOAST Mo Tabiuie (MpuiiokeHue 4).

KpbuibyaTslii aHEMOMETP COCTOUT U3 BETPOIPUEMHHMKA, NMPEACTABISAIONIEI0 co00il JIErKyro
AJIFOMUHUEBYIO WIN IUIACTMACCOBYIO KPBUIbUATKY, HACAXKAHHYIO Ha TPyO4aTyro OCh, KOHEIL| KOTOpOH
UMeeT YepBsK, MPUBOAIINN Yepe3 MepeIaTOYHbIi MEXaHu3M BO BpallleHHE CTpPENKH HudepoiaTa.
[TudepbiaT anemMoMeTpa UMEET Il PErUCTPALUH JeIeHUH TpU MIKaibl (€AUHULBI U AECATKUA — Ha
OJIHOM, COTHH — Ha BTOPOI M THICAYM — HA TPEThEN). AHAIOTHYHBIM 00pa30M YCTPOEH U YallleUHbIN
aHEMOMETD.

Ilepen m3MepeHneM HaOJIOATENb BBIKIIOYAET C IOMOINBIO appeThpa NepeJaTOYHBIN
MEXaHU3M M 3alKChIBAET HayaJlbHbIE IIOKAa3aHUs BCEX CTpesIoK Ha nugeponare (K;).

ITpu u3mMepeHusax cCKopocTel ABMKEHHSI BO31yXa IPUOOp BHOCUTCS B IOTOK TAKUM 00pa3oM,
4TOOBI OCh KpbUIBYATOIO aHEMOMETpa paclroJiarajach HapajjielIbHO HalpaBIECHUIO JBUKEHUIO
BO3[lyXa, OChb )€ YaIIeYHOr0 aHEMOMETpa JOJDKHA OBITh MEPHEHAMKYISIPHA K HaIlpaBJICHUIO
IBUKCHHUS ITIOTOKA.

H =

10,

I mm pt.cT. = 133,3 [1a
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[locne ycTaHOBKM aHEMOMETpa B BO3AYIIHOM IIOTOKe, uepe3 5-10 cekyHn, koraa
KpBUIbUATKa HAYHET BPAIIAThCS C YCTAaHOBUBIICHCS CKOPOCTHIO, OJHOBPEMEHHO C CEKYHIOMEPOM
BKJIFOYAETCS M CUCTHBIH MEXaHNU3M aHEMOMETPA.

[To ncreuennn 30 — 100 c [30] cexyHnoMep U aHEMOMETP OJJHOBPEMEHHO BBIKJIIOYAOTCS U
3aIHMCHIBAIOTCS TOKA3aHUs BCEX CTPEJIOK mocie onbITa (K>).

Janee onpezenseTcst pa3HOCTh MEXly Ha4aJlbHBIMU M KOHEYHBIMHU TOKa3aHUAMU. Pa3znenus
3Ty Pa3HOCTh Ha BPEMS OMBITA ¢ (C), HAXOMAT YHCIIO JCNEHHUH 71, IPUXOIAIIUXCS HA OJHY CEKYHY,
T.C.

rie  nB gen/c.

Kaxnoe m3mepenue (0TCYET) MPOU3BOIUTCS TPHU pasza, a CKOPOCTb JIBIKEHHUS BO3IyXa
IIPUHUMAETCSI PAaBHOM CPEIHEN U3 CKOPOCTEH, IIOJIy4CHHBIX IIPU 3aMepax.

Hckomasi ckopoCTh IBHKEHUS BO3AyXa HaXOIUTCS MO IpaduKy 3aBUCUMOCTH YUCIIA
JIEJIEHNH MIKaJIbl B CEKYHy OT CPEIHENH CKOPOCTH BO3AYIIHOIO OTOKA (PUCYHOK2.2).

CxopocTh JBMKEHHS BO3/lyXa B BO3yXOBOaX BEHTUJISIIUOHHBIX CUCTEM YI00HEE U
JIOCTOBEPHEE U3MEPSITH MPH MOMOIIN THEBMOMETPHUUECKUX TPYOOK B KOMIUJIEKTE C MAHOMETPpaMu
WM MUKPOMAaHOMETPAMH IO CTIelUaIbHOW METOTUKE .

2.5 Pacuem npou3eooumenvhocmu 6eHmuisamopos

Hasnauenue senmunayuu — NoAIepKUBATh B IPOU3BOICTBEHHBIX MMOMEIIEHUAX BO3AYIIHYIO
cpeny, OTBEYAIONIYI0 CAHUTAPHO-TUTHEHUYECKUM HOPMaM .

HopMmanbHble CaHUTapHO-TUTHEHUYECKUE YCIOBHS B MOMEIIEHUU MOXHO MOAIEP>KUBATH
yIaJeHUEM U3 HEro 3arpsi3HEHHOI0 WMJIM BBICOKO-HArpeToro BO3AyXa M 3aMEHON €ro YMCTHIM U3
HapyXHOU aTMoc(hephl.

Mexannueckasi BEHTHUISIIIUS MOXKET ObITh OOIIEOOMEHHOW U MECTHOI.

Obuweobmennoli BEHTUIISAUEH HA3bIBAIOT TAKYI0 BEHTWISLMIO, IPU KOTOPO 0OMEHUBAETCS
BECh BO3/yX B [IOMELICHUH.

Mecmnas BeHTUIIALUUS TpeHa3HAUYCHA JJIs YIAJICHHUs BPEIHOTO BO3/1yXa HEMOCPEICTBEHHO
¢ MecTa ero o0pa3oBaHMsL.

[Tpu o001eoOMeHHOM BEHTWISALMHM OTHOIIEHHE o0beMa 3acachlBa€MOr0 WIIM YAAlIIeMOTo
BEHTWISITOPOM BO3JlyXa B TeueHue | yaca K 0O0bEMY NOMEILIEHUS Ha3bIBACTCS KPAMHOCHbIO
8030VX000MeHa.

3Has yCTaHOBJICHHYIO JJIsi JAHHOTO MPOU3BOJCTBA KPATHOCTH BO3AyXx000MeHa (Tadiuna 2),
MO>KHO pacCUUTaTh HEOOXOJUMYIO MTPOU3BOIUTENBHOCTS BEHTHIIATOpA. PacueT BeayT no hopmye:

L=kxVw /4,
rge L — gacoBasi pOM3BOAMTENIBHOCTD BEHTHISTOPA, M /4;

k — kpaTHOCTBH BO3IyX000MEHa, 1/4.;

V — 00beM OMEIIICHHS, M
Tabmuna 2 - 3HaueHUs KPAaTHOCTH BO3AyXOoOMeHa Kk Ui pa3iuYHBIX IPOU3BOICTBEHHBIX
MTOMEILECHHI

ITpon3BoICTBEHHBIEC TOMENIEHUS KpaTtHocTth Bo3nyxoobmena, 1/4
A IMUHUCTPAaTUBHO-KOHTOPCKHE TOMEILEHUS 1,5
3ajbl 3acenanui 3
KypurenbHbie KOMHATBI 10
MOTOPHO-PEMOHTHOE OTJEIEHNE 2-3
CBapo4HOE€ OT/ICJICHUE 4-6
Ky3nuna 4-6
CrosiipHbIE MACTEPCKUE 2

3. Ilopsaook évinonenus pabomul

3.1. Jlna BBHINOJNHEHUS IAHHOTO MCCIENOBaHHUA Ha pabouyeM MecTe HPOU3BOACTBEHHOIO
IOMEIEHUs, J1abopaTopuu W T.A. JOJDKHO OBITH cleayrolliee 00OpyIOBaHUE: BEHTUIISATOP
(HacTONBHBIA WM OKOHHBIN), OapoMeTp-aHepoui, IMCUXPOMETP AaACHUPALUOHHBIA (AccMaHa),
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KatarepMoMeTp (IIapoOBOM WM IWIMHAPUYECKUM), IITATUB JUJISI TOJBECKH KaTaTEpPMOMETpa,
ANEKTPOIUINTKA, COCY/I C BOJOH (IIs1 HarpeBa KaTaTepMOMETpa), aHEMOMETP U CEKYHI0MED;

3.2.1U3yunB  yCTpOHCTBO NIpPHUMEHSEMOro  OOOpyIOBaHHUS, YCTaHOBUTb €ro B
COOTBETCTBYIOIIUX MOJIOKEHUSAX HA UCCIETyeMOM pabodyeM MecTe€ M HMPUCTYNHUTh K BBITOJIHEHUIO
UCCIIEIOBaHMs, COOMI0as IMpaBHia MPEJOCTOPOKHOCTH MpU  paboTe C  BIEKTPUUYECKUMHU
npudopamus;

3.3. B ycioBusix Bo3ayIIHOM cpepl 1a00paTopun IKCIEPUMEHTAIbHO ONPEAEIUTH!

TEeMIEpaTypy;

aTMoc(epHOe J1aBJICHHE;

OTHOCHUTEINIbHYIO BIAXKHOCTD (ONpeAensieTcs: 100aBOYHO U PACUETHBIM MyTEM);
CKOpPOCTb JIBUJKEHUS, BO31yXa (KaTaTepMOMETPOM V aHEMOMETPOM).

3.4. CocTaBUTh KpaTKUH OTYET MO BBINOJIHEHHOMY HCCIEI0BAaHUIO, BIIUCAB BCE PE3yIbTaThI
3aMepoB, pacyeTOB M HOPMATHBHBIX 3HAUCHUH MapaMeTpOB MHUKPOKIMMATa B Tabmuiy mo dopme
MIPEACTABJICHHON B TabuIE 3;

3.5. CpaBHUTb NIOJIy4YEHHBIE JaHHBIE ¢ peKoMeHayeMbIMH 110 CanutapHsiM Hopmam CH 245-
71 mu T'OCT 12.1.005-88 u narth OLIEHKY METEOPOJOTHYECKUM YCIOBUSIM MPOHU3BOJICTBEHHOTO
nomenieHus (Jlabopatopun), T.e. CAeNaTh BHIBOIBI;

3.6. Ha ocHOBaHWU CII€TaHHBIX BBIBOJOB MPENJIOKUTh PEKOMEHAALWU IO YIYYIIECHUIO
MUKpOKJIMMATa J1ab0paTOpuu.

Tabnuna 3 - Pe3ynpTaThl HCClIEJOBaHMSI METEOPOJIOTMUECKUX YCIOBUHW B MPOU3BOJICTBEHHOM
IIOMEILEHUU

Yucaennsle 3HadeHud |EnuHunn
[Tokazarenu N
nokaszarenen U3MEpeHUs

Temmeparypa
a) 110 CyXOMY TEPMOMETPY °C
0) MO BIAKHOMY TEPMOMETPY °C
OTtHocuTeIbHAS BIIAXXHOCTH
a) SKCTIepUMEHTAabHAs %
0) pacueTHas %
ATMocdepHOe TaBiIeHHe Ila
CxopocTh JBMXKEHMS BO3AyXa Ha paboueM mecte (0e3 Mm/c
BKJIIOUEHUSI BEHTHIIATOPA)
a) MOKa3aHHs KaTaTepMoOMeTpa
- Ha4aJbHOE °C
- KOHEYHOE °C
0) MPOAOHKUTEIHHOCTD ONBITA Cc
CxopocTh IBMKEHHSI BO3/lyXa IIpU paboTe BEHTUISATOpa Mm/c
a) MOKa3aHMsl YallleyHOTO0 aHeEMOMeTpa
- IO OTBITa en.
- TIOCJIE OTIbITa enl.
MPOJIOJKUTEIFHOCTD OTIBITa
0) moKazaHUs KpbUIbYATOr0 aHEMOMETpa

JI0 OTIBITA enl.

- TIOCJIE OTIBITA el
HeobOxonuMasi TpOM3BOAMTENHFHOCTh BEHTHIIATOPA JUIS 3
00111e00MEHHOM BEHTHIIAIUH J1a00paTOpun M
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2.2 JIaGopatopHas padora Ne JIP-2 (2 yaca).
Tema: «McciienoBanue 3anblJICHHOCTH BO3YXa)

2.2.1 Heas pa0doTbl: U3y4yuTh OOIIME CBEACHHUS O IbUIM, BIUSHUE 3albUIEHHOCTH
BO3YIITHOM Ccpe/ibl Ha OpraHU3M YelloBeKa U e€ MpeieibHO JOMYCTUMbIEe KOHIICHTPAIUH.

2.2.2 3agauu padoThI:

1. HayunThcsi ompeneisTh KOJUYECTBEHHOE COJAEpKaHHME MBI B BO3AyXxe pabouell 30HBI
(BECOBBIM METOIOM)

2.2.3 Ilepevyenb npudOpPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHOii padoTe:

1. [lepenocHas portanronHas ycraHoBka (I1PY-4).

2. AHAJINTUYECKHE BECHI.

3. AJIOHXK.

2.2.4 Onucanmue (xoa) padoTsI:

1. Obwue ceedenusn

Jlis mpenynpexaeHus MbUIeBBIX Mpod3aboneBaHuil (MHEBMOKAHMO3, MMBUICBOH OpPOHXUT,
MTHEBMOHUS, KOHBIOHKTUBUT U Jp. ), BO3HUKAIOIIUX Yy YesloBeKa Mpu paboTe B HEOIAronpusATHBIX
YCJIOBHUSIX OKPY’KaloIle cpenabl, T.e. KOrJa YPOBHM KOHIICHTPALIMU TbUIM M APYTHX BPEAHBIX
BEUIECTB B €ro paboueill 30HE MPEBBIMIAIOT MPEAEIbHO OMYCTUMbIE KOHLIEHTPAIMH, YKAa3aHHBIX B
I'OCT 12.1.005 -88. Canurtapubix HopMmax CH 245 - 71, u ¢ uenbro npeaynpexaeHus B3pbIBOB U
M0KapoB B psl€ CEIbCKOXO3AMCTBEHHBIX MPOU3BOJCTB IOCTOSHHO CIEAYEeT BECTU KOHTPOJb
3arpsi3HEHUS]  BO3/lyXa, CBOEBPEMEHHO IIPUHUMAaTh COOTBETCTBYIOIME Mepel 10 0Oopbde ¢
o0pa3oBaHHEeM M paclpoCTpaHEHHEM MBUIM U Jp. BpenHbIX BemecTB. KauecTBeHHO Takas
npodunakTudeckas padoTa MOXKET OBITh BBHIMOJTHEHA TOJBKO TMPH HATUYHH  CHEIUATBHBIX
puOOpPOB.

Hacrosimue Meroauueckue yka3aHUs IMOMOTYT CHELUAINCTAM CEIbCKOXO3SIMCTBEHHOTO
MIPOM3BOJICTBA B UX MPAKTUYECKON NEATEIBHOCTH NPU PEILICHUH 337a4 0 YIy4YIIEHUIO YCIOBHUUI
Tpy/Zia 4yeloBeKa.

CBeznenus o nbUIH, €€ JeHCTBUE HA OPraHU3M YeJIOBEKa

MHorue Buabl pabOT W oOlepanuil B CEIbCKOXO3SMCTBEHHOM NpPOU3BOACTBE (00paboTka
MOYBBI, OOMOJIOT, OYMCTKA W Pa3MOJl 3€pHa, OMBUIMBAHUE CEIbCKOXO3SHUCTBEHHBIX pPACTEHUM,
MexaHuyeckass o00paboTka MeTaia, JPEBECHHbl M IIJJACTMACC, JJEKTPOCBApKa, 3aToyKa
abpa3MBHBIM HMHCTPYMEHTOM M Jp.) CONPOBOXKIAIOTCA OOpa3oBaHHEM U  BbIJIEJICHHEM
3HAQUYUTENILHOT'O KOJUYECTBA PA3TMYHON TPOU3BOACTBEHHOMN MBLIH.

I1pOM3BOICTBEHHOM MBLIBIO HA3BIBAIOT BHTAIOLINE B BO3AYXe pabodeil 30HBI H MEIICHHO
OCeJalolIe MEJIKWE YacTULbI TBEPAOrO WM JKUAKOTO BEIIECTBA pa3MEpaMU OT HECKOJIBKUX
JECATKOB JI0 10JI€i1 MUKPOMETDA.

[Ib1b MpUHATO TakKe Ha3bIBaTh a’po30JieM, HMes B BHUAY, 4YTO BO3JyX SBISETCA
JUCTIEPCUOHHOM Cpeloil, a MeTTKKUe YacTHIIbl (KPUCTAJUTUKHY, HUTH, TNIEHKHU, MIACTUHKA, KalelbKH U
1p.), 3arpsA3HSIONINE BO3AYX - AUCIIEPCHOU (ha3oi.

Adpo30aHM - O3TO MeNbYyallliie YacTULbl BEIIECTBA, CIOCOOHBIE IIUTEIbHOE BpeMs
HaxOJUTHCS B BO3/IyX€ UJIU B IPOU3BOACTBEHHBIX ra3ax BO B3BEIICHHOM COCTOSTHUU.

Adpo30aH U3 TBEPIBIX BEIIECTB OOpa3yloT AbIM, a M3 KUAKUX - TyMaH. BeimaBmime u3
BO3/lyXa YaCTHUYKU TBEPHABIX BEIIECTB UM OCEBIIHME HA MOBEPXHOCTSIX KOHCTPYKTHUBHBIX 3JE€MEHTOB
MOMEILEHUsI U 000pyI0BaHUS HA3bIBAIOTCS a9POTEIEM.

Paboueil 30HOI cuMTaeTcsi MPOCTPAHCTBO BHICOTOM 1O JBYX METPOB HaJ YpPOBHEM IIOja WM
IUIOINAJKU, HAa KOTOpPOM HaxomsTcs paboune mecrta. IIocTOSHHBIM pabo4YMM MECTOM CUMTAETCS
MECTO, Ha KOTOPOM pabOTarolUil HaXOAUTCs 0ojee MOJOBHHBI CBOEr0 pabO4Yero BPEMEHH WM
Oosiee IBYX 4acoB HENpepblBHO. EciM ke MpOM3BOACTBEHHAs IEATEIBHOCTh OCYILECTBIISAETCS B
pa3IMYHbIX MecTax paboueil 30Hbl, TO BCA 30HA CUUTAETCS IIOCTOSIHHBIM pabOUYUM MECTOM.
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[To mpouCXOXIEHUIO0 MBLIb MOXET OBbITh OpraHuyeckas (PacTUTENbHOTO HIIM >XKMBOTHOTO
MPOWCXOXKIACHUS), HEOpraHuveckas (MeTaulM4eckas W  MHUHEpaJbHas) ©  CMeElIaHHas
(opranoMmuHepanbHasg, MUHEpaJbHO-MeTauiMueckas u T. 1.). [lo xapaktepy BO3IEWUCTBUS Ha
OpraHU3M 4YeJIOBEKa, TMbLIb Pa3leseTCs Ha SIOBUTYIO M Pa3ApaKalollyro. SJOBUTHIC TBLIH,
pacTBOPSISICH B OMOJIOTHYECKUX Cpeflax, ACHCTBYIOT KaKk BBEIEHHBIM B OpPraHU3M sI U BBI3BIBAIOT
otpaBneHue. HesimoBuTast mblib ClIocOOHA a7cOpOMPOBATh Ta3bl, OJaroapss 4eMy MOJKET OKa3aThCs
snoBUTod. [loaTOMY Hanmuuue MpPOM3BOJCTBEHHOW MBUIM B MOMEIICHHUSIX WJIM Ha paboueM MecTe
paccMaTpuBaeTcs Kak MPOU3BOJACTBEHHAs OMACHOCTh W BPeAHOCTh. M3 HMX Hambojiee BPEIHBIMU
SIBJISIFOTCS LIEMEHTHPYIOLIUECS U JI0BUTHIE.

PaznuuHple BUIBI MBUTM OTIUYAIOTCA MO (U3HKO-XMMHYECKHMM CBOMCTBAaM: BEIIMYWHE
gactull (CTETEHb JUCIEPCHOCTH), WX yAeIbHOMY Becy, (opme, KOHCUCTCHIIHH, IIO
ANEKTPO3aPSHKEHHOCTH, CIIOCOOHOCTH aJIcCOPOUPOBATh Pa3IMYHbBIE BEIIECTBA, BOCIIJIAMEHSIEMOCTH U
T. 1.

Knaccudukanus mputy mo crnoco0y o0pa3oBaHus, TPOUCXOXKICHUIO U pa3MepaM €€ 4acTHIl
naércq B Tabiune 1.

Tabmuna 1 - Knaccudukanus npon3BoICTBEHHOM MBI

[To cnocoOy o6pazoBanus | Ilo mpoucxoxaeHuIo [To nucnepcuoctu
L. Aspo3zoib| 1. Oprannueckas: I. Bunumas.

Je3UHTETpaLUU. a) pacturenbHas (371aku, BojgokHa| Mmeer pazmep cBbimie 10 MkM
Boznukaet IpU| ¥ JIp.) U OBICTPO BBINIAJAET U3 BO3AYyXa.
a3pyLIEHUU TBEPIBIX I[I.Mukpockonuyeckas.

paspy pa 0) YKUBOTHAs (mepcTsiHas, P

opoJI (6ypenue Nwmeer pasmep ot 10 mo 0,25

’|KOKaHas U Jp.) ’
npobiieHue, pasmoun), MKM U MEJUICHHO BBINAJAeT W3
B) MHKPOOPTaHU3MbI U TIPOJYKTHI
TPaHCTIOPTUPOBKE mi paciana BO3/IyXa.
YIIaKOBKE CBITYYUX II1. Y npTpaMUKpOCKONINYECKASI.
.| T) HWCKYCCTBEHHAs
MaTepuaioB, MEXaHUYECKOM .| Mmeer pasmep wmenee 0,25
. |(mmacTMaccoBasi, MblIb KpacuTesen

00paboTke M3JeIm | ) MKM, JUIMTEJIBHO BUTaeT B

(mndoBKa, MOMUPOBKA H I ' Heoprarmaeckas: 2) BO3/JyXe, MOTUMUHSSICH 3aKOHAM

ap.) ' | OPOYHOBCKOT'O JIBHIKEHHS

MUHEpaibHas (kxpeMHHEBas,

II. A»p03011b
CWJIMKATHAs U Jp.)

KOHJICHCALIUU.
a 1 0) Merayuiueckas (MbUIb Kele3a,
BozHukaet npu ucnapeHuun
" Hocre o | AHKA, CBHHIIA 1 ap.)
AVIOIMCH ] 111 - Cvemannas; a) MHHEpalIbHO-
KOHJCHCALIUK B BO3AYyXE
. I AYXC \erammmueckas (Hampumep, cMmech
napos METaJIOB u
p IIBUIN JKeJIe3a U KPEMHMSI)
HEMETAIIJIOB
( 0) OopraHnuyeckas u
AJIEKTPOCBapKa, UCIIAPEHUE
p pKa, p HeopraHuyeckas (Hampumep, MbUIb
METaJIJIOB npu
P\ 3 jakos 1 TTOYBBHI)
AJNEKTPOIUIAaBKE U JIPYTUX
TE€XHOJOTHYECKHX:
npolueccax)

Bpennoe BnusHUE MPOW3BOACTBEHHON NBUIM HAa OPTraHW3M YeJOBEKa 3aBUCUT OT (PU3UKO-
XMMHUYECKHX CBOWCTB, pa3MepoB M ()OPMBI IBUIEBBIX YACTHUL, OT €€ KOHLUEHTPAIMU B BO3IYyXE, OT
JESATeNbHOCTH €€ BO3ACUCTBHS (B TEUEHHE CMEHBI H MPOPECCHOHATIBHOIO CTaka paboTaromuX), OT
OJTHOBPEMEHHOI'0 BO3ACUCTBUS Jpyrux (HakTOpoB OKpyKaroumed cpeabl (BIAKHOCTH U
TeMIIepaTypbl BO3/yXa, CKOPOCTH €ro IMepeMelIeHus, aTMOC(HEpHOro AaBlIeHHs) U 0COOEHHOCTEH
TPYAOBOH NEeSITEIbHOCTH YEJIOBEKA.

Uem serye yacTULbl MIBUIM, TEM IJIY0’K€ OHM IPOHUKAIOT B OPraHM3M YEJIOBEKA U TEM
TpyAHee ux yaannTb. OCOOEHHO onacHb! NBUIMHKY pa3mepoM oT 1 1o 10 mukpoH. bonee kpynHble
IBUIMHKY 33/1€P>KUBAIOTCS CIIM3UCTOM 000JIOUKONM BEPXHMX JbIXaTENbHBIX IyTEH, a O0jee MENKUe
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BBIHOCSITCS NP BBIJOXE. 3albIICHHOCTh BO3/lyXa MOXET OBbITh MPUYMHON TSKENBbIX 3a00JeBaHUN
ropyia, OpOHXOB, JIETKUX, IJIa3 U KOXH Jaxe NMpH HesioBUTOW npuin. IlosTomMy B paboueil 30He
YCTAaHABIHBAIOTCS MPENETBHO TomycTuMbIe Konmentpamun (K> mbimm (mpunoxenue I).

JUjig 3a1uThl YesloBeKa OT BO3AECHCTBUS MPOU3BOACTBEHHOMN MBUIM YCTPAaUBAIOT Pa3IU4HbIE
CHCTEMBbl BEHTHWIALUHM, HPUMEHSIOT WHIUBUAYyaJbHbIE CPEACTBA 3AIUUTH (IIPOTHBOIBLICBYIO
CHELOJEXK Y, 3alllUTHBIE OUYKH, PECIIMPATOPHI, TPOTUBOTA3bI U JIP.).

Viydmenue ycinoBUl TpyAa MEXaHM3aTopa JOCTUTACTCA PAlUOHAIBHBIM YCTPONHCTBOM
FEpMETU3UPOBAHHBIX  BEHTUJIMPYEMBIX KaOMH  TpakTOpoB, KOMOallHOB M  Jp. MallMH
OCYILECTBIISICTCS B Pa3JINYHBIX MecTax pabouell 30Hbl, TO BCS 30HA CUUTAETCS paOOYUM MECTOM.

[Tp1b, KpOME CKa3aHHOrO, YXY/IIAeT OOILIECAaHUTAPHOE COCTOSIHME IPOU3BOJICTBEHHOM
Cpelbl, YMEHBIIAECT OCBEUIEHHOCTh BCIEACTBHUE 3arpsA3HEHHsS OKOH M OCBETHTEIBHOW apMaTyphl,
CHW)KAasi MpU OTOM IHPOU3BOAUTENBHOCTb TpynAa. lIblaeBblaeneHUs HAHOCAT U OOJIBLION
9KOHOMHUYECKUH YpOH (YCKOpPEHHBII M3HOC 00OpYyAOBaHMs, IMOpPYY ILIEHHBIX MaTepHalioB), a
HEKOTOpPBIE BUJBI TN CIIOCOOCTBYIOT BOSHUKHOBEHUIO [10’KaPOB U B3PHIBOB.

K nHauOonee mokapoonacHbIM cJeIyeT OTHECTH TIbUIb 3JIEBATOPHYIO, YTOJBHYIO,
JPEBECHYIO, a TbUIM OTpyOell M 3epHOBBIX OTXOJO0B, ceHa, Topda, 00HHTAa W Jp. - CIEAyeT
paccMaTpuBaTh KaK B3PBIBOOIIACHBIE.

C uenbro NOpenynpexIeHUs BPEIHBIX BO3ACHCTBUI MNbUIM HAa OPraHU3M YelOBEKa U
ONaCHOCTEH BO3HUKHOBEHMS II0KAapOB M B3PHIBOB HEOOXOAMMO TMEPHOAMYECKH INPOBOAUTH
MCCJIEJOBAaHKE 3aNIbIIEHHOCTU BO3/1yXa B IPOU3BOJCTBEHHBIX [TOMEILEHUAX, UCIIOIb3YsI IIPU 3TOM B
3aBUCUMOCTH OT ITOCTaBJIEHHOM 3a1aun pa3Iu4Hble IPUOOPBHI.

OO011ue noI0KeHus 10 UCCIIEJOBAaHUIO 3alIbNIEHHOCTH BO3AyXa

I'uruennyeckass  OLCHKAa  BO3AYIIHOHM  CpeAbl  OCYIIECTBIISIETCA — HCCIIEJOBAaHHEM
3anbUIEHHOCTH BO3Aayxa. [lpu STOM ompenensiorT KOHIEHTPALMIO MBUIM B MI/M, CTENEHb
JUCIIEPCHOCTH, T.€. pa3Mephl MBUTMHOK (MKM) U €€ XMMUYECKHH COCTaB.

CreneHp 3anbUIEHHOCTH BO3/yXa 3aBUCUT OT MAacChl MbUIM WM YUCJIA TBIJIMHOK B €AMHUIIE
00bEéMa Bo3yxa. COOTBETCTBEHHO METO/bI UCCIIEIOBAHNUS 3aIBIIIEHHOCTH BO3/1yXa PUHATO AEIUTh
Ha BecoBble U cuérHble. CyIlIEeCTBYIOT U JApPYru€ METOJbl UCCIEN0BAaHUSA: YIbTPAMUKPOCKOIIHS
IbUIM, IPUMEHEHHE CU€TYMKOB oceparoled neum u 1ap.. Hambosnee mpocTodt M3 HUX NpsMoil
BECOBOH (TpaBUMETpHUUECKU) MeTOA. Ero CyTh 3aKirodaeTcs B CIEIYIOIEM.

ITeip M3 m3BecTHOro 00BEMaA BO3JyXa HEOOXOAMMO ocaauTh Ha ¢uibTpe. KomnuectBo
OBUTH  ONpEJeNseTcss MO pa3HOCTH Macc (WIbTpa 10 M TOCIe TMPOIMYCKAHUS dYepe3 HEero
3albUIEHHOTO BO3/1YyXa.

OuIbTp 3aKIaAbIBAETCS B IBUIEBYIO TPYOKY - aJNIOHX (PUCYHOK 1).

JUia mpocachiBaHMs 3allbUIEHHOTO BO3AYXd Y€PE3 aJUIOHXK HCIOJIB3YIOT BO3IYXOMYBKY WM
JIeKTpopacnuparop. MoXHO MCIOJB30BaTh 3JIEKTPOIBUIECOC MM MOABOAKY CXATOr0 BO3AyXa U
KEKTOP.

KomnuecTtBo Bo3ayxa, U3 KOTOPOro 3a1epKaHa MbLIb, ONPEACISIOT ¢ IIOMOILBLIO PEOMETPA.

Pucynok 1 - Amnonxk: 1 - kopnyc; 2 — raika.

3 IT/IK - mpenenbHO TOMyCTUMbIC KOHIICHTPAIIUHA BPEIHBIX BEIIECTB B BO3AyXe pabodeii 30HbI
SIBJISIIOTCS TaKUE KOHIEHTPAIUHU, KOTOPBIE MPU €XEAHEBHOM padoTe B Ipeienax 8 4 B TEUCHUE
BCEro paboyero cTaka He MOTYT BbI3BaTh 3a00JICBaHUI WJIM OTKJIIOHEHUH B COCTOSIHHH 370POBBS,
00HApY>XKMBAaEMbIX COBPEMEHHBIMU METOAAMH HCCIIETOBAHUS.
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Bpems or6opa npoObl Bo3nyxa Al ONpEAETIeHHUs €ro 3albUIEHHOCTH B IPOU3BOJCTBEHHBIX
YCIOBMSIX 3aBHCHUT OT 3allbUIEHHOCTH BO3AyXa OKpYXarolled cpelbl M KoieOseTcss B INUPOKUX
npenaenax.

Ilpn BbIMONHEHUM AaHHOW pabOTHI B YCIOBUSAX Hamled jaGopaTopuu (rae BO3AyX
IIPAKTUYECKHU HE 3arpsi3HAETCS MPOU3BOJICTBEHHBIMU BPEIHOCTSAMHU) OTOOp MPOOBI BO3AyXa JIs
OIpEJIEJIEHUs] €ro 3aNbUIEHHOCTH BECOBBIM METOAOM HY)XHO ObIJIO OBl MPOM3BOAUTH [JOJTO.
IToaTomMy B y4eOHBIX LENAX (s COKpaIleHHs] BpeMeHU oTOopa mpoOsl Bo3ayxa) oTOOp MpoOsl
IIPOU3BOIUTCS HE U3 OKPYXKAroIel cpeibl, a U3 MbUIEBOW KaMephl.

BecoBoil meToz onpeneneHus 3anbUIEHHOCTH MT03BOJISIET MTOJIYYUTh 001iee IPEICTaBICHHUE O
KOJIMYECTBE MbUIM B BO3AyXe pabodel 30HBI (AN CpPaBHEHUS C NPEAETIbHO JIOMYCTHUMBIMU
KOHLEHTPALUAMHU) U JaHHBIE 1J11 000CHOBAHMSI pacuéTa MblIeyIaBIUBaIOIINX YCTPONUCTB.

Omnucanue poTalMOHHON YCTAaHOBKU U €€ MOJr0TOBKA K paboTte

IIepenocHast poTallMOHHAsA YCTaHOBKA (IIPY-4)* [IpeHa3Ha4YeHa JJId IPOTATMBAHUS BO3AyXa
npu oTOope ero mpod C LEeIbl0 MPOBEIEHUS MbUIEBOTO U XUMHUECKOro aHann30B. OHA BKIIIOYAET
BO3JyXONYBKY (CO3JAIOLIYI0 pa3psDKEHUE), 3JIEKTPOMOTOp U 4YeTblpe peomerpa. Pabotaer
YCTaHOBKAa OT CETH MEPEMEHHOro TOKa HOMUHAJIbHBIM HampspbkeHueM 220 B mpu gacrore 50 I'm.
MaxkcuMmanbHas notpedisiemMast MOIIHOCTh He npeBbiaet 30 Br.

3

EIM A A gl
PEOMETPIE

2
0 Q0

T ¥ LEPA T;

Pucynok 2 - Cxema o61iero Bujia potaiiionHoil yctanoBku [1PY-4 nns or6opa npo6 Bo3myxa

Paspspkenue, co3mpaBaemoe Bo3myxonyBkoi, He Hmwke 7600 ITa (800 mm Box. cT.) mpu
POU3BOAUTENBHOCTH 50 J1/MHH.

YcraHOBKa 00eCreunBaeT OHOBPEMEHHbI 0TOOp YeTHIPEX TPo6 Bo3myxa. PeoMeTpsr co
mKkanoi or 0 1o 25 J/MUH HCHONB3YIOTCS NMPEUMYIIECTBEHHO NPH OTOOpE MBUIEBBIX NpoO, a
peomeTpsl co mKanoi ot 0 10 2 1/MUH - Tpu 0TO0pe MPOO I XMMUYECKOT0 aHaIu3a.

Bce y31bpl yCTaHOBKM CMOHTHPOBAaHBI Ha METAJUIMYECKOM Imaccu ¢ mnasenbto. [llaccu
3aKJIIOYEHO B CIIelMalbHbIN KoXKyX. Ha nepenHeil manenn yctaHOBKH (pUCYHOK 3.2) pacrooXKeHBbl:

- KoJIoAKa BXOJHast 1 (CIIy’>XKUT /711 IPUCOEANHEHHSI AJIEKTPOLIHYpA K YCTaHOBKE);

- Tym0Jep 2 (U1 BKIIOYEHHS U BBIKIIOYEHUS 3JIEKTPOIUTAHUS YCTAaHOBKH);

- py4KH 3 BEHTUJIEH PEOMETPOB (C UX MOMOIIBIO PETYIUPYETCS pacXoj BO3AYyXa);

- THe370 4 BJEeKTPUUYECKON JIaMIIOUKH, CIIY)Kalllell JTHS OCBELIEHBl IIKAIbl YCTAaHOBKU U
OJTHOBPEMEHHO SBJISIOIIEHCS MPeAOXPaHUTENIEM IEKTPUUYECKOH 1ienu npuodopa;

- mITynepa 5 s cCoelMHEHHs Pe3UHOBBIX TPYOOK ¢ (PMIIbTpaMHU WM TIOTJIOTUTEIISIMU;

- peomeTpsl 6 (KOHYCHBIE CTEKJSHHBbIE TPYOKM C IapuKaMH) CIyKaT JUIsl ONpe/eleHus
pacxoma Bo3ayxa (JI/MUH) mpu 0oTOOpax ero mpoo;

4 o
[Tonp30BaThCsl yCTAaHOBKOM BO B3pBIBOOIIACHBIX MECTAX KATErOPUUYECKH 3alperaeTcs.
5 0 .
PeomeTtpsl TapupoBaHsl 10 Bo3ayxy npu temneparype +20°C; TOYHOCTh UX NOKa3aHUMN
KoJediercs B nmpeaenax 6% [7].
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- KJ1eMMa 7 (CIIYXUT J1Ba 3a3€MJICHUS POTAllMOHHON YCTAaHOBKH).

[lepen ucnosb3oBanueM ycrtaHoBku [IPY-4 B mpouecce wuccienoBaHus 3anbUIEHHOCTH
BO3/lyXa HEOOXOIUMO:

a) MpoBepuTh 3a3emiieHue npudopa. Kinemma «3emmsi» nomxkHa ObITh COEAMHEHA THOKUM
MIPOBOJIOM C IIMHOW (METaUIMUECKOM MOJI0COM) 00IIEro KOHTYpa 3a3eMJICHHUS;

0) OTKpBITh PYUYKH 3 BEHTHJIEH pEOMETPOB Ha TpU 000poTa (71 YMEHBIICHUS HArpy3Ku Ha
AJIEKTPOABUraTENb IIPH IIyCKE YCTaHOBKH);

B) BKJIFOUUTH TIproOOp. 1t HopMabHO paboTaromiero npudopa XxapakTepeH crienupuIecKui
myM. Ecin anexTpoaBurarenb BKIIOUEH, HO HE padOTaEeT, €ro CielyeT HEMEIJIEHHO BBIKIIOUYHUTD,
TaK Kak OH B 3TOM CJIy4ae MeperpeBaeTcs U MOXKET BBIMTH U3 CTPOS;

r) OyTéM BpallleHus py4eK BEHTUJIEH YCTaHOBUTb HYXHBIH A oTOopa mpold pacxon
BO3/1yXa;

1) TpUOOP BBIKJIIOUUTD.

2. Memoouka uccineoosanus 3anvlieHHOCHU 8030yXa

2.1. B mpenBapuTenbHO OYMIIEHHBIA OT MBUIM AQJUIOHX 3aKJIAJIbIBAETCS CIEIHAIbHBIN
duabTp APA-B-18° (3T0T GHIBTP JOMKEH GBITH IPOCYIIEH H, 10 €I0 HCIIOIb30BAHMIS, XPAHUTHCS B
JKCHUKATOPE).

2.2. Onpegensercsi Macca aJuIoHka BMeCTe ¢ (PUIBTPOM B3BEIIMBAHUEM C TOUYHOCTHIO 10 0,5
MT.

2.3. Tlocne B3BemMBaHMS OAMH OTBOJ AJIOHXKa (JH000i) COEOUHSIOT C PE3UHOBBIM
LIJIAHTOM; JjaJiee aJIJIOHK YCTaHOBUTH B CIIELIMAJIbHOM LITATHUBE.

2.4. ITonroroButh ycranoBky LIIY-4 k uccnenoBanuio.

2.5. Ha ogue u3 mtynepoB 5 (o peoMeTpom co mkanoi ot 0 10 25 11/MUH, CM. pUCYHOK 2)
HaJeTh CBOOOHBIN KOHEI] pe3MHOBOTO IIIJIaHTa, paHee COSAMHEHHOTO C aJlJIOHKEM.

2.6. IlpousBecTH OKOHYATENbHYIO PEryJUPOBKY BEIMUMHBI pacxoja BoO3AyXa NYTEM
MpOocachlBaHMs 4epe3 acmuparop Bo3ayxa u3 jaboparopuu, B kKoTopoir Brl pabGotaere. Pacxon
BO3AyXa ycTaHaBnuBaiOT B mpexaene 15..20 n/muH. OTcuér mMOKa3aHUN C peomMeTpa MpH ITOM
CHUMAIOT 110 HUYKHEMY Kparo LIapuKa,

2.7. ITocne oKOHYATENHHOM PEryIMPOBKU PACXOa BO3AyXa AIJIOHXK C (PUIBTPOM COSAUHSIOT
C MBUIEBON KaMepoi MOCPEACTBOM PE3UHOBOIO IIUIAHTa JJIsl 0TOOpa MpoOkl 3aNbIIIEHHOTO BO3TyXa.

2.8. Jlamee B IbUIEBOM KaMmMepe MCKYCCTBEHHO IIPOM3BOJAUTCS 3arpsA3HEHHUE BO3AyXa
MUHEPaIbHON TBUIBI0 (MyTEM MOJauM B HEE C)KAaTOTO acHUpPaTOpoOM BO3JyXa - OT BBITYCKHOTO
natpyoka [IPY-4). IIsi1b, Haxoas1mIascs B NbUIEBOW KaMepe, COAEPKUT LIEMEHT, INIMHY, MUHEPAJIbI
U UX CMECH.

2.9. Bxitounts yctaHoBKy [IPY-4 ogHOBpeMeHHO ¢ CEeKyHIOMEpPOM (IS 3aMepa BPEMEHU
otOopa mpoOsI BO3MyXa).

2.10. Bpems otbopa mpoObl BO3ayxa NpU BHIIOJHEHUM JaHHOW 1a00paTopHON pabOThI
clelyeT yCTaHaBJIMBATh B Ipeaenax 1...2 MuH.

2.11. Ilo ucreueHnn ycTaHOBIEHHOTO BpEMEHU O0TOOpa MpoObl Bo3ayxa ycTaHoBKy [IPY-4 u
CEKYHJOMEpP BBIKJIFOUUTb.

Ot60p mpoOBI BO3/AyXa B MPOU3BOJCTBEHHBIX YCIOBHUSX OCYIIECTBISETCS HE MEHee TpEX
pa3; mpH BBIIIOJIHEHUH 3TOH pabOThI B yU€OHBIX IIEJIAX - OJUH pa3.

2.12. Ilpn ompeneneHUM 3anbIEHHOCTH BO3JyXa B IIPOM3BOJCTBEHHBIX YCIOBHUAX (Ha
pabodeM MecTe) alTOHXK C (PUIBTPOM ClleZlyeT BBICYIIUBATH 0 MOCTOSHCTBA MAcCChl 3aJep>KaHHOM
UM, TTOCTIE YEeTO AJUIOHXK ¢ (PMIBTPOM IIOMECTUTH B 3KCHKATOP.

6 PacumdpoBka Mmapku ¢punbTpa: ACA — aHaATUTHUECKHUH QUIBTP a3p030JbHBIN; OykBa B
0003HaYaeT MPUTOTHOCTh (PUIILTPA TSI BECOBOTO aHANIN3A, a CIEAYIONIUE 3a Hell mu(phI — TIIOIIATh
duibTpa, cMm’.

OunbTpsel ADA-B-18 npegHazHaueHbl s ONpeieNieHrs BECOBOM KOHIICHTPALIUH a3POIUCTIEPCHBIX
npuMeceit (TbUTH, AbIMa U TYMAHOB) MPU TEMITEpaType 10 +60°C.
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B naGopaTopHBIX yCIOBUSAX BBHICYIIMBAHUE AJUIOHKA C (PHIBTPOM MOXKHO HE JIeNaTh, TaK KaK
B IIOMEILIEHUH 3a BPEMs IIPOBEICHUS MCCIENOBAaHUS 3albUIEHHOCTH BO3JyXa €ro OTHOCUTENIBbHAS
BJIYKHOCTb IPAKTUYECKU OCTAETCSI IIOCTOSTHHOM.

2.13. Tlocne oxoH4aHus OTOOpa MpPOOBI BO3AyXa IJI OMpPENETICHHUS MacChl 3aJep>KaHHOM
IBUIH AJUTOHXK C (PUIBTPOM B3BECUTbH, TAKXKE KaK U B 1. 6.2 ¢ TOYHOCTHIO 110 0,5 Mmr.

2.14. Macca meutdi m (MT), 3aaepXkaHHOH Ha (UIBTPE B AUIOHXKE, HAXOIUTCS IO
BBIPAXKECHUIO:

m=M,-M,,

rne: Mg 1 My, - COOTBETCTBEHHO KOHEUHAsl M HadaJlbHAs MACChl JIOHXKA C (PHIIBTPOM, MT.

2.15. O6béM mpormyieHHOTo uepe3 GuIbTp Bo3ayxa V, (i), IPUBEACHHBIN K HOPMAIbHBIM
ycnoBusiM (ipu t=0° C u P=10,13+10" ITa), OIIPEIENIAETCS 10 BBIPAKEHUIO:

I/():WT_ 273'l)am.w 7
(273+1,)-10,13-10

501041

VoW 2695-P,

(273+1¢,)-10"°
rre  W- pacxoa mpocacelBaeMoro uepes (GuiabTp BO3[yXa, JI/MUH (ONpeNesseTcss M0 peoMeTpy
acnupaTopa);

T - npoomkUTENBHOCT 0TOOPA MPOOBI BO3/lyXa, MUH;

Parv - aTMOC(hepHOE naBiieHue Bo BpeMs ombita. [1a (ompenensercs mo 6apomerpy);

t, - TeMIeparypa Bo3ayxa B momemenu, OC.

2.16. Vckomas 3anbpUIEHHOCTh BO3ayXa (KOHIEHTpauus neuin) E (MI‘/M3) onpeaensercs mno
BbIpaXkeHu1o [4];

E=1 1000/ V,,

IJle m - Macca IblIH, 3aJepxKaHHas GUIbTPOM, MT;

Vo - 00b&M BO31IyXa, MPOMYLIEHHOTO Yepe3 GuIbTp, 11 (onpenenéHusbiii mno 1. 2.15).

3. llopaook eévinonnenus padbomuol

3.1. [Ins BBINOJIHEHUS AAHHOIO HCCIIEIOBaHMS Ha pabodeM MecTe HEeOOXOIUMO HMMETh:
acniuparop Ans orbopa mpob Bosayxa - [IPY-4, meuieByro kamepy, Bechl aHAJIUTHUECKUE C
KOMIUIEKTOM Pa3HOBECOB, CEKYHIOMEpP HIU 4achl (JIEKTPOHHBIE WJIM C CEKYHIHOW CTPEIKOM),
IITaTUB, AJUIOHK (PUIIBTP, JIBA COEIMHUTENbHBIX LIUIAHTa (PE3UHOBBIX C BHYTPEHHUM AuaMeTpoMm 10
MM), 6apOMETp U TEPMOMETP HACTEHHBII.

3.2. Jlunmam, He3HakOMbIM C pa0OTOM Ha aHaJIMTUYECKMX Becax, CIEAyeT Iepen
BBIIIOJTHEHUEM JIaHHOT'O HCCJIENOBAaHUS NOAPOOHO H3Yy4uTh MpuiioxkeHue | (B3BemmuBanue Ha
aHanuTH4eckux Becax BJIA-200).

3.3. U3yuuB yCTpOICTBO MpUMEHSEMOro O0OpyIOBaHMs, YCTAaHOBUTb €ro B
COOTBETCTBYIOLIMX JJs1 BBIMOJHEHUS [AaHHOTO HCCIIEAOBAaHUS IMOJIOKEHUSX M NPUCTYIHUTh K
BBITIOJIHEHUIO pabOThl COTVIACHO METOJUMKH Mo M. 6, coOnrogas TmpaBujia 3JICKTPUUYECKON
0€301acHOCTH TPU UCTIOIb30BaHUH YCTaHOBKH [IPY-4.

3.5. B BbIBomax HEOOXOAMMO JaTh: HAa3BAaHUE WM DPOJ MbUIM, CPABHEHHE IMOAYYEHHBIX
koHueHTpauuil neun ¢ I1JIK. Bame pemenne wim npeanokeHus Mo MNPUBEAECHUIO 3albIIEHHOCTH
BO3[yXa OKpYXarolled cpeasl B COOTBETCTBHE C TpeOoBaHMAMH CaHUTapHBIX HOPM
MPOCKTUPOBaHUS MpoMbIIUICHHBIX npennpustuii (CH 245-71) u T'OCT 12.1.005 -88 "CCBT.
OO0uue caHUTapHO-TUTMEHNYECKHE TpeOOBaHUs K BO3AYyXy pabouell 30Hbl M BBIOOP HEOOXOAMMBIX
CPEeACTB UHIANBUYaJIbHON 3aLIUTHI YeJIOBEKA.

4. Odopmuth oT4éT MO pabore corimacHO (Gopmbl Ne 1 ¥ MUCBMEHHO W3JO0XKHTH KpaTKHe
BBIBO/IBI.
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@opma Ne 1
Pe3ynbTatThl Hcciie0BaHUs 3aIbIIEHHOCTH BO3/lyXa Ha paboueM MecTe
[TapameTps! ONBITOB 1O 1. 6

Ne Macca, Mr Parv Ia |t,, T W Vo E,

3
bunbTpa °C MUH JI/MUH |11 MTI/M
M, Y T

[Tpunoxenue 1
B3BEIIMBAHUE HA AHAJIMTUYECKUX BECAX BJIA-200

KpaTkoe onucanue ycTpoiicTBa BeCcoB

Ananutnueckue Becbl THna BJIA-200 sBistorcss mpuOoOpoM Aiii TOYHOTO OIpEAETICHUS
Macchl TeJ B 1a00paTopusxX IpU MPOBEICHUHN aHATN30B.

Becbl 3akirodeHbl B JIEPEBSHHYIO OCTEKJIEHHYIO BHUTPUHY, HMEIOIYI0 IE€PEIHION
MOTHUMAIOIIYIOCS U 1B€ OOKOBBIE OTKpBIBaIOIIKECs IBEpIbl. BUTprHa 3aKpernieHa Ha CTEKISHHOM
ocroBanuu | (Pucynox 3.3).

Ha ocnoBanuu | mpukpeniieHa KoJOHKa 2, UMeEIOIIas JBa KPOHIITEHHA C BO3TYLIHBIMU
ycrioKouTesiMU (nemndepamu) 3.

OnopHasi monylIka, Ha KOTOPYIO OIHUpaeTcs CpeAHsisi Mpu3Ma KOpOMbICia O BECOB,
pacrosaraercsi Ha KOJIOHKe 2.

B cneunanpHbIx cémiax 4 (Ha KOHIIaX KOpOMBICTA) 3aKPEIUICHbI TPY30MOAbEMHbBIE TPU3MBI,
Ha KOTOPBIE HAaBEIIMBAIOTCS CEPBIH 5 C IPy30N0IbEMHBIMU MOAYILIKAMH.

Yamka 8 ¢ IyKKOW TOJBEHIMBACTCS HAa BEPXHEM KpPIOUKE CEphI'U; HAa HIKHEM KPIOUKE
CephI'M MOJBEIINBACTCS CTakaH Aemrdepa, BXoAAmui B kopmyc nemmdepa 3. Ha xopombicie 6
BECOB UMEIOTCs TapupoBouHble raiiku Il u ykpemnnena crpenka 7.

[lon crTekisHHBIM OCHOBaHMEM | CMOHTHPOBAHO H30JUPYIOLIEE YCTPOWCTBO BECOB,
MIPUBOAUMOE B IEUCTBHUE C MOMONIBIO0 MaxoBruuka 10.

Becbl uMeroT 0HY 3aJHIOI0 HEPETYJIUPYEMYIO HOXKKY M JIBE PEryIHpyeMble HOXKH 9, C
MTOMOIIBIO0 KOTOPBIX BEChl YCTAaHABIUBAIOTCS MO YPOBHIO 12, yKpenIEHHOMY B OCHOBaHUH BECOB.

TexHHnueckas XxapakTepuCTHKa BECOB

MaKCUMATBHAS HATPY3KA. . e e nnveeeennneeeennaeeennnneeannnans 200 r.
ena neneHus mkagbl OTKIOHEHUSI KOPOMBICTA. . ... ...... 0.5 mr/pen.
[lena HauMeHBIIETO JIEICHUS] PEUTOPHOM MIKATIBI. ........ 0.2 mr/pen.
BpeMsi yCTIOKOEHUS CTPEIIKH BECOB. ...uvenueeneeneenannnen 40 c.
[TorpenHOCTh OT HEPABHOTUICUHOCTH . ...\ eveeneeannennns. 2 M.
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PnéyHOK 3 - CxeMa aHATHTHIECKHX BecoB Trma BJIIA-200

ITopsimok B3BeLIMBaHMS AIIOHXkA ¢ GUIBTPOM

1. IIpoBepuTh YyCTAaHOBKY BECOB 110 YPOBHIO.

2. Ilepen B3BEIIMBAHMEM, 3aKPbIB JABEPLbI BUTPUHBI, OCTOPOKHBIM M IIJIaBHBIM OTKPBITUEM
n3onupa (MaxoBu4€k 10 moBEpHYTH BIIEBO) yOEAUTHCS, YTO CHayasla IPU OTKPhIBAaHUM U30JUpa 00€
CEpbI'U OIYCKAIOTCSA U 3aTEM JIOXKATCA Ha IPy30NOAbEMHBIE NPU3MBI, a 3aTEM OIOpHAs MpU3Ma Ha
HOYILKY.

3. OOpatuTh BHMMaHHUE, 4TOOBI CTpElKa BECOB HE 3ajeBaja 3a IIKaly, YKPEIUIEHHYIO Ha
OCHOBAaHUHU KOJIOHKM BECOB, U B PABHOBECHOM IIOJIOKEHUM KOpPOMBICJIA OCTaHaBIMBAJIACh Y
cpeaHero naBieHus ¢ oTMeTkon "O", Ha3pIBaEMOT0 HYJIEBBIM IITPUXOM.

Ecnu nocne ycokoeHusi BECOB CTPENIKAa OKaXXETCsl HE Ha HYJIEBOM ILUTPUXE, BECHI CIEAYET
OTTapupoBaTh, YTO JOCTUTAETCS MYTEM MNEpEMEIEeHUs] TapupPOBOUYHBIX TaeK Ha 00OMX Ijievyax
KOpOMBICTIA.

4. BeimonHuTh B3BemuBaHue. [Ipu 3ToM B3BelIMBaeMble aJIOHXK ¢ (GUIBTPOM M Pa3HOBECHI
paspelaeTcsl KjJacTb M CHUMAaTh TOJIBKO IPU 3aKPbITOM IOJIOXKEHUHM H30JMpa, MOJB3YACh IUIf
Pa3HOBECOB IMMHILIETOM.

IToxazanus BecOB CHMMAIOTCS IIPH 3aKpBITHIX JBEpLax BUTPUHBI. B3BemmBaemas macca
ompeensercs ajaredpandyeckoi cyMMoil moka3aHUi HaBECKH I'Mpb M BEIMUYMHBI YUCIIA JIEIEHUS Ha
HIKaJIe OTKJIOHEHHsI KOPOMBIC/IA, MOKAa3bIBAEMOIO CTPEJIKOW B IMOJIO)KEHUU paBHOBecHs BecoB (L),
YMHOXXEHHOMY Ha LICHY JICJICHHUS.

HpI/IMe‘laHI/Ie. Yucno JACJICHHA Ha HIKaJIC OTKIIOHCHHA KOPOMBIC/TIA BECOB B ITOJIOKCHUHU
paBHOBECHS OIIPEENSIeTCS 10 PopMyIe:
L +L,
2
rac LH nu LH - COOTBCTCTBCHHO KOJINUYCCTBO I[eJ'IeHI/Iﬁ Ha IIKaJIC OTKIOHCHHA KOPOMBICJIA BECOB BO

BpeMs B3BEIIMBAHUS, TOKA3bIBAEMBIX CTPEJIKOM MpHU €€ OTKIOHEHUSIX BIPABO U BJIEBO OT HYJIEBOTO
HITpUXa.

L=

5
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2.3 JIaGopatopHas padora Ne JIP-3 (2 yaca).

Tema: «McciienoBanue 3ara30BaHHOCTH BO3YIIHOM Cpelbl MPOU3BOACTBEHHBIX MOMeIeHuii»

2.3.1 Leap padoTbl: M3Y4YUTHh CHOCOOBI ONpPENEIECHMS] KOHLEHTPALUU BPEIHBIX Ta3oB U
MapoB B YCIOBUSAX MPOU3BOJICTBA.

2.3.2 3agauu padoThI:

1. IlpousBectu ompeaeneHHe COAEP)KaHUA MApOB BPEIHOTO BELIECTBA YHUBEPCATHHBIM
razoananuzaropom YI'-2.

2.3.3 Ilepevyenb npudOpPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHOIi padoTe:

1. YHuBepcanbHblil razoananusarop YI'-2.

2. UnaukaTopHbie TPYOKH.

2.3.4 Onucanmue (xoa) padoThbI:

1. Obwue ceeoenusn

CnocoOHOCTh XMMHUYECKOTO BEIECTBA BBI3BIBATH OTPABISIONIEE JCHCTBHE HA OpPraHU3M,
HA3bIBAETCS] TOKCUYHOCTHIO.

Mepoil TOKCHYHOCTH SIBIISIFOTCS J103a, T. €. KOJIMYECTBO BEIECTBO, JIOCTATOYHOE IS
oTpaBiieHHUs. TOKCHYHOCTb SIIOBUTBHIX BEIIECTB OOBIYHO CPAaBHUBAIOT COMOCTaBICHUEM 103
BBI3BIBAIONIMX CMEPTHOCTh ONPENEICHHON YacTU TMOJOMBITHBIX OPraHUu3MOB. Takue J103bl
o0o3HavaoT cuMBosamu JI/so (HauMeHbIIas JeTanbHas J03a SJ0BUTOTO BEIIECTBA, BHI3BIBAIOIAS
cmeptHOCTh 50 % opranusmos). [lo cucreme crangapros 6e3omacHoctu Tpyaa (I'OCT 12.1.005-88
CCBT «OO6mue caHaTOpHO-TMTMEHUYECKHe TpeOoBaHUS K BO3AyXy pabodeil 30HBI») SIIOBUTHIC
BEILIECTBA MOJPA3ACISIOTCS Ha 4 Kiacca OMacHOCTHU:

1 knacc — CunbHoaeicTByro1mMeE JI/[50 = mo 50 Mr Ha 1 Kr )KUBOTO Beca;

2 xnacc — Beicokotokcuunbie JIIso = 50 ... 200 Mr Ha 1 KT ’KHUBOTO Beca,

3 knacc — Cpennerokcuunsbie JIJ[so = 200 ... 1000 Mr Ha 1 kr %uBOTrO Beca;

4 xnacc — Manorokcuunsie JI/[so = 6omee 1000 mr Ha 1 KT )XKMBOTO Beca.

Knaccel omacHocTed, K KOTOpPBIM OTHOCSITCSI HEKOTOpBIE BHUJABI STOBUTHIX BEILIECTB,
MpEACTABJICHBI B IPUJIOKEHUH 1.

B HEKOTOPBIX MPOU3BOJICTBEHHBIX MMOMEIICHUSX MPOUCXOAUT HENPEPHIBHOE BBIIEICHHE
BpPEIHBIX ra30B U MAPOB KUJIKOCTEH.

[Tpu paGoTe aBTOMOOHMIIBHBIX M TPAKTOPHBIX JBUTATENECH, 0COOEHHO MPH IIIOXOM CTOpPaHHH
B LWJIMHJpaxX TOproYei CMecH, B BBIMYCKHBIX ra3ax B OOJBIIOM KOJMYECTBE COACPKUTCS OKHUCH
yriaepoja U MapoB HECTOPEBIIETO TOIINBA.

Okuch yriepoga 1 aMMHaKa BBIACISIOTCS U B )KUBOTHOBOJYECKUX MTOMEILICHHUSIX.

B HEKOTOpBIX PEMOHTHBIX MPEANPHUATUSX BO3AYX HACHIIIEH MapaMd HEPTENPOAYKTOB,
0COOEHHO OEH3MHA.

Bpennble ras3pl uepe3 opraHbl AbIXaHHS M MUIIEBapEHUs, MOBEPXHOCTh KOXH MOMAJAI0T
HETOCPEICTBEHHO B KPOBb, BBI3bIBAsI OTPABJICHUS U MOPAKEHUSI OPTaHOB U CHCTEM. B cBsi3H ¢ hTUM
CBOEBpEMEHHOE OOHapy>KEHHUE SIIOBUTHIX Ta30B B BO3AYyXE U 3allUTE€ OT HUX UMEIOT OO0NbIIoe
3HaueHue Ny o0ecreueHus 0e30MacHOCTH U Oe3BpeHOM paboTHhI.

[Ipenenbro momyctumbie koHneHtpanuu (I1/IK) Tokcumunbix BemectB nmpuBeaeHsl B [OCT
12.1.005-88 «CCBT. O0uine caHaTOpHO-TUTHEHUYECKUE TPEOOBAHUS K BO3AYyXY paboueil 30HbI».

HccnenoBanusi BO3MYIIHOM cpenbl, C LIENBIO ONpEAeTeHUs COAEpKaHHs B HEH BpEIHBIX
ra3oB U MapoB, MPOU3BOIUTCS CIAECAYIOIIUMHA METOIAMU:

- KOJIOPOMETPUUYECKUM MeTox OCHOBaH Ha M3MEHEHHH OKPACKH PAcTBOPA PEAaKTHBA
BCIICJICTBME B3aUMOJCHCTBUS €r0 C BPEAHBIMU BEIIECTBAMHU, COACPKAIIUMUCA B HCCIEIYEMOM
BO3JyXe IO IBETY OKPACKH PEaKTHBA OMpENENIeTCs KOHIIEHTpAIMs BPEIHBIX Ta30B WM IapoB
MyTEM BU3YaJbHOTO CPABHEHHUS OKPALIEHHOTO PACTBOPA C ATATIOHAMHU.

- HE®EJIOMETPUYECKMM MmeTon ocHoBaH Ha CpPaBHEHHWH MYTHBIX pacTtBOpoB. lIpum
B3aUMOJICHCTBUU pEaKTUBa C BPEAHBIMU BEIIECTBAMH MPOUCXOAUT OOpa30BaHUE B3BEIICHHOMN
MyTH, TIO KOJHYECTBY KOTOpOH, Kak M TpH KOJIOPUMETPHUUECKOM METOJE, OINpEeAesioT
KOHIICHTPALIUIO BPEIHOTO BEILIECTBA B BO3AYXE.
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- ®OTONJIEKTPUYECKHUIM Meroa OCHOBaH Ha CBETOMOIVIOLIEHHH (dhoTo37IEMEHTOM
CBETOBOW 3HEPruU OT OKPALICHHBIX WJIM MYTHBIX PAcTBOPOB. DTOT METOJ MO3BOJISIET MOJIYy4aTb
0oJiee TOUHbIE PE3YNIbTAThI 10 CPABHEHUIO C U3JI0KEHHBIMHU BBIIIE METOJAMHU.

- KOHAYKTOMETPUYECKHMU wMeron OCHOBAaH HAa M3MEPEHHH DJIEKTPUUECKOH
IIPOBOJIUMOCTH PACTBOPOB, KOTOpas HU3MEPSETCS BCIEACTBUE IOMVIOUIEHUS W3 HCCIETYyEMOro
BO3/yXa BPEIHBIX I'a30B U MapOB.

- DKCIIPECCHBHBIM wMerox aHagoruyeH KOJOPHMETPHYECKOMY M OCHOBaH Ha
IPOTEKAIOIUX  pPeaKUMsIX. OKCIPECCUBHBIM  METOJ  HMCCIENOBaHMS  BO3AyXa  IOJY4YMII
UCKIIFOUUTENIBHO  IIMPOKOE  PACIPOCTPAHEHUE TPH  HCIOJIb30BAHHUU YHUBEPCAJIBHOTO
razoaHanuzaropa YI'-2.

2. Ilpunyun pabomur 2a3oananuzamopa u YCmMPOUCMEO IKCHEPUMEHMATbHOU
YCMaHoeKu

[Mpunmun pabotel YI'-2 ocHOBaH Ha MPOIMYCKAaHUU BO3AyXa, 3arpsA3HEHHOTO BpEIHOM
MPUMECHIO, Yepe3 UHJIUKATOPHYIO TPYOKY, HAMOIHEHHYI0 XUMHUYECKUM PEAKTHUBOM, U3MEHSIOIINM
LBET 0]l BO3JCHCTBUEM HCCIIEAYyEeMOM BpeHOM npuMecH. KonnuecTBeHHOE coiepKaHue BPEIHbIX
npuMecel HaXOIAT MO M3MEHEHHWIO JJIMHBI OKPAIIeHHOTO CTOJOMKA peakTHBAa B HMHAUKATOPHOM
TpyGKe. M3Meperue BeAyT MO IpafyHpOBAHHON B MI/M’ IIKaTe, BXOIAIICH B KOMIUIEKT IPHOOPA.
[TorpemnocTs nokasanuii razoananuzaropa He Oosiee + 10 % oT BepxHero npenena Kaxao0i mKabl
ompeensieMoro rasza (mapa).

Pucynoxk 1 - Cxema 1abopaTopHO# yCTaHOBKH JUI UCCIIEA0BaHMSI 3ara30BaHHOCTH
BO3/YILIHOW cpelibl: 1- ra30Bble KaMephbl; 2- UHIUKATOpHas TpyOKa; 3- razoananuzarop YI1'-2; 4-
IITOK; 5- uKcarop; 6- coeIMHUTENbHBIE IUIAHTH; 7- CHIIb()OHHAs TpyOKa.

Jlns mpoBesieHus paboThl IPUMEHSIETCs YyCTaHOBKA (PUCYHOK 4.1), KOTOpast COCTOUT U3 JIBYX
KaMep ¢ IapaMy BpelHOro BemiecTBa (O€H3MH). DTH Kamepbl COOOIIAOTCS MEXAY CO0O0W IpH
IIOMOIIM pe3uHOBOM TpyOku 6. ["azoananuzarop YI'-2 coeaunsercs ¢ kamepamu 1 mpu momomu
cub(OHHON TpPyOKM 7, yepe3 HMHIAMKATOpHYIO TpyOKy 2 u nwuianr 6. Ilepen coenuHeHneM
WH/IUKAaTOPHOU TpyOKH 2 ¢ cuiab(OHHON 7 HE0OXO0AUMO MOATOTOBUTH razoaHanu3arop YI'-2.

Jlnst 3TOoro ropupoBaHHBIA CHIB(OH, KOTOPBIA pPACHONOXKEH BHYTpU Koprmyca YI'-2,
CKMMaeTcs IUNTOKOM 4 M cromopurcs (ukcaropoM 5 B BepxHeM yrinyOneHuu IuToka. Korma
(uKcaTop OMycKalT MITOK MOJAHUMAETCS, CHIIb(OH pacHpsMIISIETCS U 3aCachIBaeT BO3AYX 10 TE€X
1op, NoKa (UKCcaTOp He MonajieT B HUKHee yriIyOJieHUH IToKa. PaccTosiHue MEXy yrilyOJaeHUsIMU
noJ00paHo TakuM 00pa3oM, UTO MPH XOJAE LITOKA OT BEPXHEro J0 HIDKHEro CHIBL(OH BCACHIBAET
HEoO0X0MMOE KOJIMYECTBO aHalnM3upyemMoro rasza. Jlng pasnuyHbIX Ta30B  YCTaHOBIIEHBI
oIpeze/eHHble 00bEMBI IPOTATMBAHUSA BO3JyXa: OAWH WIM JIBAa, B 3aBUCUMOCTH OT HCCIENYEMOU
KOHIIEHTpaluy rasa /mpuioxenue 2/. Jlnd kaxaoro oobema MojoOpaHbl CBOM H3MEpPUTEIIbHBIE
HmIKanbl. BennuuHel nccaenyemMblx 00bEMOB BO3/1yXa HaHECEHBI Y TOJIOBKH IITOKA. Kaxabli MITOK
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UMEeT YeThlpe KaHaBKU C YIIyOJeHUSIMH U MpeJHa3HAUEH JIJIS MCCIIEOBAHMS YEThIpEX pa3iIudYHbIX
00beMoB. B komrmuiekT mpubopa BXOIAT YEThIPE WITOKA, C MOMOIIBIO KOTOPBIX MOXHO 3adaTh
cnenyromue oobembl poTsiruBanus raza: 30; 60; 120; 150; 220; 250; 265; 300; 350 u 400 M.

JUiss  TpUroTOBJIEHME  HMHAMKATOPHBIX  TPYOOK  TOJIB3YIOTCS  MPUHAICKHOCTAMH,
MPUIOKEHHBIMH K Ta30aHaIN3aTopy (PUCYHOK 2) OepyT CTEKISHHYIO TpYOKy 1 mmHOoH 90-95 MM, ¢
BHYTPEHHUM JuameTpoMm 2,5...2,6 MM. B ouH U3 ee KOHIIOB BCTaBJISIOT LMJIMHIPUYECKYIO YacTh
CTEpXKHS «a». B MpoTUBOMOIIOKHBIN KOHEI] TPYOKH BCTABIISIOT BaTHBIN MbDK 2 TOJIIIMHON He Oosee
2,5 MM, KOTOPBII MpH MOMOIIH IITHIPS «B» JIOCHUIAIOT 10 CONPUKOCHOBEHUS CO CTEpKHEM «a». C
MOMOIIbI0 BOPOHKH B OTKPBITBHI KOHEIl TPYOKHM HACBIMAIOT A0 Kpas WHAMKATOPHBIA MOPOLIOK,
B3AThIM U3 amnyJbl. [locie 3Toro ammyiny HEMEMJIEHHO 3aKPBIBAIOT 3arJIyLIKOM.

— g
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Pucynoxk 2 - [IpuHaanexHOCTH A7l CHApsKEHHs] HHAMKATOPHOM TPYOKH: a - CTep>KEeHb, O -
LITHIPb, B - CHAPSDKEHHAs] UHAUKAaTOpHAs TpyOKa, 1 - cTekisiHHas TpyOKa, 2 — BaTHBIN IBIK, 3 —
UH/IMKATOPHBIN MOPOILOK.

YroObl yNJIOTHUTH NOPOLIOK YAAPSIOT MO CTEHKaM TpyOkH mThipbkoM. Ilocie yninoTHeHus
Ha CJIOM IMOpOIIKA BCTaBJISAIOT BTOPOW BaTHBIN IbDK 2 (pucyHok 4.2) TommuHo# 2...2,5 mm. s
OKOHYaHUs YIUIOTHEHUS WHIMKAaTOPHOIO IMOPOIIKA €lle pa3 MOCTYKHBAIOT MO CTEHKaM TpyOKu
LITBIPEM, IOBTOPSIIOT ONIEPALIMIO.

Cnaboe yIUIOTHEHHE IOPOILKA CIOCOOCTBYET YBEJIMYEHUIO AJIUHBI OKPALIEHHOH YacTu
CTOJIOMKA MOPOILIKA M Pa3MbITOCTU I'paHUIbl OKpacku. JlJIMHA YIUIOTHEHHOT'O CTOJIOMKA JOJKHA
OBITH 65...70 MM.

3. Ilopsaook nposedenus pabomuol

ITocne mpoBencHMs NOATOTOBKM razoaHanus3aropa YI'-2 Kk SKCHEpUMEHTY M CHapsIuB
MHAMKATOpHbIE TPYOKHM B COOTBETCTBMM C METOIMKOM, ONMMCAaHHOW B paslene 5, NpPUCTyHaroT K
BBINOJIHEHMIO 3ananus. [l aToro:

- BBICTABJISIIOT IITOK 4 B HaNpaBiAOLLyI0 BTYIKY YI'-2 (pucyHok 1) Tak, 4ToObI €ro KaHaBKa
¢ Hagnucbto 300 M (ecnu 71t GEH3MHA) COBIIANA CO CTOIOPOM 5;

- OTTSHYB CTOIOP B CTOPOHY, HAXMMAIOT PYKOIl Ha TOJIOBKY CTOIOpA, CKUMAIOT CHIIb()OH
JI0 TeX TOp, IOKa KOHEIl OTIYIIEHHOI'0 CTOIOPA HEe BOIIET B BepXHee yriyOleHne Ha KaHaBKeE;

- cuwibQoHHYIO TPyOKYy 7 mpubopa HaaeBAIOT Ha JTIOOOW KOHEN WHAMKATOPHOU TPYOKH.
Jlpyroii ee KOHELl COeAUHSIOT ¢ COeAMHUTENIbHON TPYOKO# 6 ra3oBoil kamepsl, Kak 3TO OKa3aHO Ha
pUCyHOK 4.1.

OmnpeneneHne KOHLEHTpALMU IapoB BpEIHOro BellecTBa (OeH3MHA) B ra3oBOM Kamepe,
IPOU3BOJUTCS B CIEAYIOLIEM MOPSIKE:

- 1OCJIe YyCTAaHOBKHM MHJMKATOPHOM TPYOKHM HY)KHO Cllerka HaJaBUThb Ha TOJIOBKY ILITOKA U
OTBECTHU CTOIIOD;
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- KaK TOJIbKO INTOK MOWIET BBEPX, CTOMOpP HYXHO OTIYCTUTh, BPEMs NIBIKEHUS IITOKA
3aMEeTUTh; CUIIb(OH, PACHIUPSASACH MO BO3ACHCTBUEM MPY>KUHBI, OyIET MPOCACHIBATH UCCIEAYEMbIii
BO3/IyX Yepe3 HHANKATOPHYIO TPYOKY;

- KOTJ]a CTONOp BOMAET B HIKHEE YIiIyOJIeHHe Ha KaHaBKe IITOKA, OYJET CIBIIIEH MIETY0K U
IITOK OCTaHOBUTCS. HE00X01MMO 3aMeTUTh ABMKEHUE IITOKA IO BpEMEHHU.

[Tpu mocTaTOYHON TIUIOTHOCTH TMOPOUIKA B WHIMKATOPHOM TpPYyOKe MPOIOJIKUTEIBHOCTD
JBUDKEHUS mToKa kosebnercs oT 3 muH. 20 cek. 10 3 MuH. 50 cex. Ecnu 3Ta mpoI0/KUTENbHOCTh
OK@)XeTCs MEHbIIe, — TOPOLIOK YIJOTHEH HEAOCTaTOYHO U, CIIEJOBATEeNbHO, IIOKa3aHUS
WHIUKATOPHOU TPYOKHU OyIyT HENMPaBHILHBIMH. B 3TOM cilydae HHIUKATOPHYIO TPYOKY 3aMEHSIOT
Jpyroii, CHapsIAMB €€ KaK OMMCAHO BbIIIe, U aHaJIN3 MOBTOPsIOT. [IpoObl GepyTcs Ha BbicoTe 1,5 M
OT ToJa.

Korna mrokx momHumaercs u Oy[eT CHBIIIEH IIETYOK, MPOCACHIBAHUE BO3JyXa uepe3
MHIWKATOPHYIO TpyOKy OyIeT emie mpoaoinKaThbes 3a cyeT BakyyMma B cuiib(one. Obmiee Bpems
npocaceiBanus 300 mur” Bo3ayxa yepe3 TpyOKy mpH aHaiu3e Ha OEH3UH COCTABUT 7 MUH.

KonrmenTpainio BpeIHbIX ra30B HAXOMAT IO IIKaje, BXOAIICH B KOMIUIEKT MpuOopa, Ha
KOTOpO# yKa3aHbl Ha3BaHUE MCCIIEAYEMOTr0 BellecTBa U 00BHEM MPOITYCKaeMoro Bo3ayxa[S].

[To maHHBIM TpunoxkeHus | W MO pe3yiabTaTaM HCCICAOBAHUS CONCPIKAHUS BPEIHBIX
BEUIECTB B Ta30BOM Kamepe clenarh 3akJIoYeHHe U BbIOpaTh HEOOXOJUMbIE CpEICTBa
uHauBHAyanbHOM 3amuTel (CU3).

Omuem 0 6bIn0IHEHHOU padbome

B oTuere 1015kHO OBITH OIIPENIEIEHO CIIEAYIOLIEE:

- Ha3BaHHUE paboTHI;

- KJIaccu(UKaIys BPEIHBIX BEIIECTB;

- KpaTKoe M3JI0KEeHUEe CrocoO0B ompesesieHus: KOHIICHTPAMH BPEIHBIX MapoB U Ta30B B
paboueii 30He;

- METOJMKA OTpeieNIeHUs] 3ara30BaHHOCTH MIPH MOMOIIU razoaHanu3aropa YI'-2 u onucanue
IKCIIEPUMEHTATLHONW YCTAHOBKH;

- 110 TIOJTyYEHHBIM JaHHBIM JaTh CpaBHUTENbHYIO oleHKY ¢ [1JIK;

- onpenenutb Heooxonumele CU30/1.

Pe3yJIBTaTBI HCCJIICOOBAaHM 3ara30BaHHOCTH BO31yXa Ha pa6oqu MCCTC

HaumeHnoBanue BET MHIUKATOPHOTO
O0beMm H p dakTrdeckas ITJIK mo
Mecra oTbopa MOPOIIKA
POCAChIBAEMOTO KOHIIEHTPAIUs CAHUTAPHBIM
BPEIHBIX 3 3
BO3JIyXa, MJI. 110 aHaH3a rociie , MI/M HOpMaM, MI/M
BeILeCTB aHajm3a

Ananus MOJIYYCHHBIX PC3YJIbTATOB OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ, BbIBOJbI U
MMpCAIOKCHUS.

2.4 JIabopatopHasn padora Ne JIP-4 (2 yaca).
Tema: «/ccnenoBanue ecTeCTBEHHOI OCBEIICHHOCTH pabOYUX MECT»

2.4.1 Henp padorsl: Hayuutsest onpenensiTh COCTOSHUE OCBELIEHHOCTH pab04nX MECT U €€
COOTBETCTBHE CAHUTAPHBIM HOpMaM.

2.4.2 3agauu padoThI:

1. OcBOUTHh METOJUKY U3MEPEHHUE OCBEIIEHHOCTH paboumnx MecT JrokcmeTpom FO-116.

2. OcBOUTb METOJ pacueTa €CTECTBEHHOI'O OCBELECHUS.

3. U3yuuthb BUIBI U cIOCOOBI (POPMUPOBAHUS UCKYCCTBEHHOT'O OCBEILICHUS.

2.4.3 Ilepevyenb npuOOpPOB, MaTEPHAJIOB, HCIOJIb3YyeMbIX B J1a00paTOpHOIi padoTe:

1. Jlrokemetp FO-116.
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2.4.4 Onucanue (xoa) padoThbI:

1. Obwue ceedenusn

CBer o0OecrieunBaeT CBA3b OpraHu3Ma C BHEIIHEH cpeaod, o00y1alaeT BBICOKHM
OMOJIOTMYECKMM W TOHHM3UPYIOIIHMM nelicTBHeM. CBeT BiHseT Ha (U3HOJOTHUECKHE TPOIECCHI,
MIPOUCXOASAIINE B OPraHU3ME YEIOBEKa.

[Inoxoe ® HeNmpaBWIBHO TIOJOOpAaHHOE OCBEUIEHHWE HE TOJBKO YXY/IIAET YCIOBHS
3pUTENBHON pabOThI, YTHETAET OPTaHU3M OTPHUIATEIHHO JACHCTBYS HA HEPBHYIO CUCTEMY YEJIOBEKa,
HO M TPHUBOJUT K OBICTPOH YTOMJISIEMOCTH M CHIDKCHHIO PabOTOCIIOCOOHOCTH, MOXET CTaTh
MPUYMHOM HECUYACTHOrO ciiydas uiau 3abosneBanusa. OmuOKM JOMyIHIEHHBIE NpU BbIOOpE
CBETUJILHUKOB JIJII TIOKapO- W B3PHIBOOMACHBIX ITOMEIICHUH, MOTYT MPUBECTH K IOXKapam,
B3pbIBaM, MPUYUHSIONINX TPOU3BOACTBY OOJIBIION MaTepUaIbHBIN yIIepO.

Oc00eHHO Ba)KHO UMETh PallMOHATILHOE OCBEIICHUE B TEX MPOU3BOJICTBEHHBIX MTOMEIICHUSIX
WM Ha Tex paboyux MecTax, TJie TPYJIoBas ACATEIbHOCTh CBSi3aHA C Pa3IUYCHUEM MEIKUX
MPEAMETOB WIIH JICTaJICH.

OCHOBHBIMU TIOHSITUSMH, XapaKTEPU3YIOIIUMH CBET, SIBIAIOTCS CBETOBOM IOTOK, CHJIa
CBETa, OCBEIICHHOCTh U SIPKOCTb.

CBETOBBIM TOTOKOM HAa3bIBAIOT MMOTOK JIYYHUCTOW HHEPTrUH, OIICHHUBAEMBIN TJa30M IO
CBETOBOMY OIIYIIECHHUIO.

Enunuma cBeToBOro moToKa SBIIsSETCs JIIOMEH (7IM).

OnuH CBETOBOM MOTOK €IIE€ HE MOXKET SBJISATHCSA HMCUEPIBIBAIONMICH XapaKTEPUCTHKOM
HMCTOYHHMKA U3JIYYECHHS], TIO3TOMY HEOOXOIUMO 3HATh XapaKTEPHUCTHKY paCIpEAeNIeHUs] CBETOBOTO
MMOTOKA B IMTPOCTPAHCTBE.

[IpocTpaHcTBEeHHYIO IIJIOTHOCTh CBETOBOTO IMOTOKA MPHUHSATO HA3bIBaTh CHUJIOW CBeTa.
Enununeit cunel cBeta sBisieTcs kannaena (ka). Kanmena sSBIsSeTCS OCHOBHOM CBETOTEXHUYECKOM
eAMHUIIEH, YCTaHABIMBAEMOM 1O CIIEHUATIEHOMY 3TAJIOHY.

OcsemenHocTs E pabounx moBepXHOCTEH MPEACTABISIET COO0H MOBEPXHOCTHYIO INIOTHOCTH
CBETOBOTO moToka @ B JaHHOM TOYKE U OINpEAENsIeTCs] OTHOIICHHEM CBETOBOIO TMOTOKA,
MaJAloIIEero Ha MOBEPXHOCTh, K €€ IUIOIIAH S:

rae  E - ocBemeHHocTs, JK;

@ - CBETOBOI1 IIOTOK, JIM;

S - momans, M2.

Enununeit ocBemieHHocTu sBisieTcst JoKC (Jik). OIMH JIIOKC PaBeH OCBEIIEHHOCTH
MIOBEPXHOCTH IUIOLIAJBI0 B OJAMH M2, MO KOTOPOM PABHOMEPHO PACIPENEIEH CBETOBOW IOTOK,
paBHBIH 1 M.

Crnenyer OTMETUTh, YTO OCHOBHOE 3HAYEHUE JIJIS 3pEHMS] UMEET HE OCBEIIEHHOCTh KaKOW-TO
IIOBEPXHOCTH, @ CBETOBOM IOTOK, OTPAXKEHHBIM OT 3TOM MOBEPXHOCTHU U NAJAOLIEH Ha 3padok. To
€CTh YeJIOBEK pa3linyaeT OKpYKaloIlhe MpeaMEThl TONbKO Onarogaps TOMY, YTO OHU HMEIOT
Pa3HYIO SIPKOCTb.

SApkocTeio L Has3piBaeTCs BeNWYMHA, paBHAas OTHOIICHUIO CHUJIa CBETa, H3JIy4aeMOro
3JIeMEHTa MOBEPXHOCTH B JAHHOM HAMPAaBJICHUM, K TUIOMIATU MPOEKIIMH 3TOM MOBEPXHOCTH HA
MJIOCKOCTh, MEPIICHIUKYISPHYIO K TOMY K€ HaIllpaBJIECHUIO:

B 1

S*cosa

rae |- cuia cBera, U3iny4yaemasi MIOBEPXHOCTHIO B 3aJIaHHOM HaIlpaBJIECHUU, KII;
S - momaab NOBEPXHOCTH, M2;
a - YroJl K HOpMaJld CBETSIIIEHCS TOBEPXHOCTH.
MHOTOUNCICHHBIMU HCCIEAOBAHUAMU YCTAHOBJICHO OOJBIIOE BIHUSHHUE OCBEIIEHHOCTU
pabouux TMOBEPXHOCTEM Ha MPOU3BOJUTEIBHOCTh TPYHda, OCOOCHHO Jisi TEXHOJOTUYECKUX
MIPOLIECCOB € OOJIBIIUM 00bEMOM 3pUTENbHBIX PadoT. IIpaBUIbHO YCTPOCHHOE OCBEIICHUE TOJKHO

\
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o0ecrieynBaTh JOCTaTOYHYIO OCBEUICHHOCTh HAaMMEHBIINX OOBEKTOB PAa3MUYEHUs, OTCYTCTBHE Ha
HUX TeHEH U OJIMKOB B 3aBUCUMOCTH OT XapaKTepa BBIIOJIHAEMOI paboThl.

['uruennyeckue TpeOOBaHMS K MPOM3BOJICTBEHHOMY OCBEIICHHIO, OCHOBAaHBI Ha
HNCUXO(QHU3UOJIOIHYECKHX OCOOCHHOCTSX BOCHPUATHS CBETa U €ro BIUSHUSA HAa OPraHU3M 4elloBeKa,
¥ MOTYT OBITH CBEJICHBI K CIICAYIOIIEMY:

- CIEKTpaJbHBIH COCTaB CBETAa, CO3JaBACMbIil MCKYCCTBEHHBIMM HMCTOYHUKAMH, JIOJIKEH
MPUOIMKATHCSA K COJIHEUHOMY;

- YPOBEHb OCBEIIEHHOCTH JIOJKEH OBbITh JOCTATOYHBIM M COOTBETCTBOBATH T'MI'MEHUYECKUM
HOpMaM, YYUTHIBAIOIINM YCIOBUS 370POBOM pabOTHI;

- JOJKHA OBITh obOecredeHa PaBHOMEPHOCTb M YCTOMYMBOCTh YPOBHSI OCBEILIEHHOCTH B
MOMEIICHUH BO U30eKaHKe YacTOW Nepe alanTaluy U YTOMIICHUS 3pEHUSI.

OcBelieHre He JOJDKHO CO3/1aBaTh OJIEKJIOCTH, KaK CaMMX HCTOYHUKOB, TaK U APYTUX
MIPEIMETOB B Ipejienax padboueil 30HBbI.

ITpon3BoACTBEHHOE OCBEILEHUE U €r0 HOPMUPOBAHHE

B 3aBucMMOCTHM OT HCTOYHHMKA CBETa pa3UYalOT ECTECTBEHHOE, HCKYCCTBEHHOE W
COBMEIIIEHHOE OCBELICHUs, HOPMUPOBAaHUE KOTOPBIX ocyllecTBisieTcss B coorBercTBUU co CHull
23-05-95. B HuX yCTaHOBJIEHO ONTHMAajbHblE HOPMBI OCBELIEHHOCTU A 8 pa3psaoB paboT B
3aBUCUMOCTH OT MX TOYHOCTH, HAaMMEHBIIEro pa3MmMepa OO0BEKTa pa3IUYEHUs, KOHTPACTHOCTH
00BEKTa pa3Nu4eHus ¢ HOHOM M XapaKTEPUCTHKH (oHa.

ITomemieHne ¢ MOCTOSIHHBIM TNpeObIBAHMEM JIOAEH JOJDKHBI HMMETh, Kak IIpaBello,
€CTECTBEHHOE OCBEILICHHE.

EcrecTBEHHOE OCBeIEHUE BBINOJIHAETCA 3a CYET MCIOJIB30BAaHUS JIYYUCTOH SHEPruu
COJIHIIA, pacCesHHOM aTMoc(epoil HebocBoaa.

EcrecTBeHHbI cBeT Hauboyiee TUTMEHUYEH MO BCEM XapaKTEPUCTUKAM 33 UCKIIOYEHUEM
HEYJIOBJIETBOPUTEIBHON PAaBHOMEPHOCTH €T0 BO BPEMEHH.

B 3aBucuMMOCTH OT HampaBieHMs, MO0 KOTOPOMY E€CTECTBEHHBIH CBET NMPOHUKAET BHYTPb
MOMEIICHUS, Pa3IUYaloT OOKOBOE (Uepe3 OKHa OJHOCTOPOHHEE M JIBYCTOpPOHHEE), BepXHee (uepes
CBETONPOEMBI B TIEPEKPBHITHH - CBETOBBIC (hOHAPH) M KOMOWHHPOBAHHOE (BEpXHEe M OOKOBOE)
OCBEILEHUE.

BepxHee 1 KOMOMHUPOBAaHHOE €CTECTBEHHOE OCBEILEHHE MMEET TO HMPEUMYILIECTBO, YTO
obecrieunBaeT Oojiee paBHOMEPHOE OCBEIEHHE IMOMENIeHH. BokoBoe ke OCBemeHHe CO37aeT
3HAYUTENIbHYI0 HEPAaBHOMEPHOCTh B OCBEIIEHUH yYacCTKOB, PacIOI0KEHHBIX BOIM3HM OKOH U BJAIH
ot HUX. Kpome TOro, B 3TOM cilydyae BO3MOXKHO YXYALICHHE OCBELICHHS M3-3a 3aTEHEHHS OKOH
IPOMO3JIKUM 000PYA0BaHUEM.

B cBs3M ¢ HEPaBHOMEPHOCTBIO ECTECTBEHHOTO CBETAa BO BPEMEHH OCBEIICHHOCTh B
MOMEIICHUAX XapaKTepU3yeTcsi He a0COIIOTHON BEIMYMHOMN (B JIFOKCAX), @ OTHOCUTENIBHBIM YHUCIIO,
TaK Ha3bIBaeMbIM K03 unmentom ecrectBennoii ocseniennoctu (KEO).

KospduuneHT ecTecTBEHHONH OCBEIIEHHOCTH € MpPEACTaBIsSeT COOOH OTHOIIEHUE
aOCOIIOTHOM OCBELIEHHOCTH KakoW JM0O0 TOYKM BHYTPH TIOMEIIEHHUS K OJHOBPEMEHHOU
a0COJIIOTHON OCBEIEHHOCTH TOYKH FOPU30HTAJILHOW MOBEPXHOCTH BHE MOMEIIEHUS U BBIpAXKaeTcs
B IIPOIICHTAX:

E
e=—"*100%
E

H
b

rie  EBH - ocBelIEHHOCTb B HcciienyeMol Touke padouero Mecta (PM) BHyTpu noMmenieHus;

EH - ocBemeHHOCTh Ha OTKPBITOMN IUIOMIA/IKE OT PACCEsTHHOTO CBETa BCEro HeOOCBOaa.

[Ipu BepxHeM WM KOMOMHHPOBAHHOM €CTECTBEHHOM OCBEILEHHH HOPMHUPYETCS CpeaHee
snauenne KEC (ecp), onpenensiemoe o ¢popmyie:

el en
5+ez+e3+...+—

? n—1
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rae  el;e2; ...en - 3HaueHue KEO B oTJenbHBIX TOUYKaX MMOMEIIEHUS NP PaBHBIX PACCTOSHUAX
MEXy HUMH;

N — YUCJIO U3MEPEHU

OOBIYHO TIpU ONpPENENCHUU BEp MOJDKHO OBITh HE MEHee MSTH TOYeK, T.€. JOJDKHO
BBITIOJIHATHCS YCIOBHE n > 5.

HopMbl ecTecTBEHHOrO0 OCBEIIEHHS MPOU3BOJCTBEHHBIX IOMEIICHUNH CBOJIUTCS K
HOPMHPOBAHUIO KO3 PHUIIMEHTA OCBEIICHHOCTH.

Bes Tepputopust ctpaHsl paszieneHa Mo CBETOBOMY KJIMMAaTy Ha maTh 30H. OpeHOyprckas
00J1aCTh OTHOCUTCS K 3 30HE (ITOSICY CBETOBOI'O KJIIMMATa).

HopmupoBannoe 3Hauenne KEO (e) 3aBucutr oOT Xapakrepa 3pUTENbHON paboThI,
HauMEHBIIET0 pa3Mepa OOBbEKTa pazIMYeHUs, pa3psaa 3pUTEIbHONW pabOThl, BUJA OCBEIICHUS
(ecrecTBEeHHOE WJIM COBMEIICHHOE), YCTOMYMBOCTH CHEXHOIO IIOKpOBa M IIOSICA CBETOBOIO
KJIMMAaTa, I1€ paclojIokeHo 31aHue Ha Teppuropun P.®. (pucyHok 1).

VYcranoBnennbie HoOpMbl TipuBeaeHbl B CHull 23-05-95 «EctecTBeHHOE U MCKYCCTBEHHOE
OCBELLEHUEY, IPEICTABIECHBI B TA0IMIIE 2.1 METOINYECKOTO YKa3aHHUS.

2. Pacuem ecmecmeenno2o oceeuwieHus

Pacyer ecTeCTBEHHOI'O OCBEILEHUSI CBOJAUTCS K HAXOXAECHUIO IIJIOLIAJAN CBETOBBIX POEMOB
3aBUCSIIMX OT TIJIYOMHBI TOMEILIEHHUS, PACCTOSIHUS OT IoJia 1O TOAOKOHHUKOB, IIMPUHBI
IIPOCTEHKOB, CTENEHbIO 3aTEMHEHUS] NOMELIEHUI COCEIHUMM 3JaHHUSIMH, COOPYKEHUSMHU U T. H.
3arps3HeHHOCTh CTEKOJI OKOH M CBETOBBIX (hOHApEHl BIMSIET HAa OCBEUIEHHOCTh OMEIIECHUSI.

[Tnomans cBETOBBIX MPOEMOB 8 TPU OOKOBOM OCBEILICHUHU OTIPENENAIOT IO (hopMmyIIe:

S:Sn* ee % KS*U*K;'
100 r*z, *7,*r,

rac Sn- aomajab 11oJjia IIoOMCIICHU A,

- ceroBas XapaKTEePUCTUKA OKOH (Tabsuna 2);

K3 — koaddunment 3anaca (tabnuna 3);

r — Ko3p(UIUEHT, YYUTHIBAIOIIMN TMOBBIIICHUE OCBEIIEHHOCTH Ojaroaapsi CBeTY,
OTpPa)XKEHHOMY OT ITOBEPXHOCTEH MMOMEILEHUS U 3eMIIM, IIPHIIETatollel K 31aHuto (Tabauna 4);

Ui- ko> dHUIMEHT CBETONMPONYCKAHMS MaTepHana (CTEKIO OKOHHOE JIHCTOBOE IBOMHOE,

ButpunHoe) = 0,8;

U2 . xod(p(UIMEHT, yYUTHIBAIOIMI MOTEPU CBETa B MepelieTaX OKHA (IepeBsSHHBIE

nBOMHBIEC paznenbubie)=0,65;

T . .
3 - xo3(ddunMeHT, YYNUTHIBAIONMIMI TOTEPU CBETa B COJHIIC3ALIUTHBIX YCTPOWCTBAX
(mrropsr)=1,0;

K .
* - K03(UIUEHT, YYUTHIBAIOUINN 3aTEHEHHWE OKOH IPOTHUBOCTOALIMMHU 3AAHUSAMHU
(Tabmuna 6);
€.- HopMaTuBHOe 3HadeHMe KEO B 3aBUCHMOCTH OT BBINOJIHAEMOH 3pUTENIBbHON pabOTHI

(pa3psin).
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Tabmuua 1 - HopmupoBannslie 3HaueHus KodpduuneHToB ecrecTBeHHOM ocBemeHHocTH (KEO) B

MMOMEIIICHUSIX
KEO 1111 mosic, %
XapakTeprucTHKa Hamvenp i 3 i::ﬁ:ﬁoﬁ Hpu eeprien ILpi Borosom ochemerny
3 HTE:JILHOI:?I a0O0TEI pasmep 00bexTa b a0O0TEI S B sone ¢ Ha
p p pa3IM4eHus, MM p KOMOHHHPOB YCTOWUYMBBIM | OCTaJbHOMI
aHHOM CHEXHBIM TEPPUTOPUU
OCBCIICHHH MMOKPOBOM PO
HauBricmieir To4HOCTH Memnee 0,15 I 10 2,8 3,5
Ouens Bricokoi Toudoctu | Ot 0,15 mo 0,30 II 7 2 2,5
Bricokoi TouHOCTH Cs. 0,30 go 0,50 111 5 1,6 2,0
Cpenneit TO4YHOCTH Cs. 0,50 10 1,0 v 4 1,2 1,5
Majoi TOYHOCTH Cs. 1,0 10 5,0 \Y% 3 0,8 1,0
I'pybast (ouenr manoii Boee 5,0 VI 2 0.4 0,5
TOYHOCTH)
PaboTa co cBeTsmumMucs
MATCPHATaMH 1 Bouee 0,5 VII 3 0,8 1,0
U3JICNTUSAMH B TOPSIUUX
1exax
OO01ee HaOIIIOEHUE 3a
XOJIOM 1 0,2 0,3
MTPOM3BOJICTBEHHOTO
npoiiecca: MOCTOSIHHOE
NepUOINYECKOe MIPU
MTOCTOSTHHOM MpeObIBAHUN VIII 0,6 0,2 0,2
JIIOJIcH B IIOMEIICHUH
NepUOINYECKOe MIPU
MEPHOAMIECKOM 0.5 0.1 0.1
npeObIBAHKUM JIIO/ICH B
MTOMEIIICHHH
Tabnuia 2 - 3HaueHus CBETOBOW XapaKTEPUCTUKUA OKOH n
LII/B [Tpu 60oxoBOM ocBemienuu i 3HaueHuid B/h1
1 1,5 2 3 4 5 7,5
4 u Oojee 6,5 7 7,5 8 9 10 11
3 7,5 8 8,5 9,6 10 11 12,5
2 8,5 9 9,5 10,5 11,5 13 15
1 11 15 16 18 21 23 26,5
0,5 18 23 31 37 45 54 66

[Tpumeuanue: LII- nnuna nomemenus; B — rmy6una nomMenienus (pacctosiHue oT O0KOBOTO
OKOHHOT'O IIPO€Ma 10 MPOTUBOIOI0KHOM CTEHBI);
h1 — BbIcoTa MOMeIIEHUsI OT YPOBHS YCIOBHOM paboueil MOBEpXHOCTH 0 Bepxa OKHA.

Tabnuua 3 - 3nauenne ko3 PuunenTa 3anaca K3 mpu 60K0OBOM OCBEIIEHUH
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[TomMerneHus K3 YHCa0 YUCTOKOKOH B TOJ

[Ipon3BOACTBEHHBIE C BO3AYIIHON CPEAO, 1,5 4
cojiepxanieii B paboyei 30He CBBIIIE 5 MI/M3 TIBLUIH,
JbIMa, KOTIOTH

To e, HO oT 1 10 5 Mr/M3 mbUIH 1,4 3
To ke, HO MeHee 1 Mr/mM3 nbUIH 1,3
To xe, HO copepkalllell 3HaYNTENbHbIE KOHIEHTpauuu | 1,5 3

MapoB, KUCJIOT, IIEI0YEH

JKunele 1 0011€eCTBEHHBIE 1,2 2

[Ipumeuanue: 3HaueHuss K3 crnenyer ymHoxkaTh Ha 1,1 mpu mpuMeHEHHHM y30p4aToOro CTeKIia,
CTEKJIOIIACTHKA, apMOIIJIEHKH, MaTUPOBAaHHOTO cTekia 1 Ha 0,9 - mpu NpuMEHEHUH OpraHu4eCcKoro
CTEKJIa.

Tabnuna 4 - 3nauenue koddunuenTa npu 60KOBOM OJHOCTOPOHHEM OCBEIICHUH T

B/H1 L/ 3navyenue ko3 dunumenta r mpu Qcp
B 0,5 | 0,4 | 0,3
U 1pH oTHOIIeHu! Lu /B
0,5 1 2u 0,5 1 2n 0,5 1 2n
Oonee Oonee Oonee
0,1 | 1,05 1,05 1,05 1,05 1,05 1 1,05 1 1
1,0...1,5 ] 0,5 1,4 1,3 1,2 1,2 1,5 1,1 1,2 1,1 1,1
1 2,1 1,9 1,5 1,8 1,6 1,3 1,4 1,3 1,2
0,3 1,3 1,2 1,1 1,2 1,15 1,1 1,15 1,1 1,05
1,5...2,5 10,5 | 1,85 1,6 1,3 1,5 1,35 1,2 1,3 1,2 1,1
0,7 | 2,25 2 1,7 1,7 1,6 1,3 1,56 1,35 1,2
1 3,8 3,3 2,4 2,8 2,4 1,8 2 1,8 1,5
0,3 1,2 1,15 1,1 1,15 1,1 1,1 1,1 1,1 1,05
2,5...35 10,5 1,6 1,45 1,3 1,35 1,25 1,2 1,25 1,15 1,1
0,7 2,6 2,2 1,7 1,9 1,7 1,4 1,6 1,5 1,3
1 7,2 5,4 4,3 3,6 3,1 2,4 2,6 2,2 1,7
03| 1,75 1,5 1,3 1,4 1,3 1,2 1,25 1,2 1,1
bonee | 0,5| 3,4 2,9 2,5 2 1,8 1,5 1,7 1,5 1,3
3,5 0,7 6 4,7 3,7 2,9 2,6 2,1 2,3 2 1,7
1 10 7,3 5,7 5 4,1 3,5 3,5 3 2,5
[Ipumeuanue: Ln -ayirHa NOMEILLIEHHUS;
B - rnybuna mnomemeHus (paccrossHue OT OOKOBOIO OKOHHOIO Ipoema J0

IIPOTUBOIOJIOKHOM CTEHBI);

hi - BbICOTa TOMEIIEHUS OT YPOBHS YCIOBHOU pabodeil MOBEPXHOCTH 10 BepXa OKHa,

L - paccrosiHue pacueTHOM TOUKHU OT HApYKHOI CTEHBI;

Qcp - cpenHEeB3BEUICHHBIH KOA(PGUIIMEHT OTPAKEHUS CBETA OT MOBEPXHOCTEH MOMEIICHUS U
3eMJIH Y 37aHus (Tadsmma 2.5).

EctecTBeHHOE OCBEILIEHNE HEOCTOSIHHO BO BPEMEHH, 3aBUCUT OT BPEMEHH CYTOK, BPEMEHH
rofia, COCTOSIHUS aTMOc(epsl M Ipyrux (pakTopos.

IIpy npoekTupoBaHUM MPOU3BOJCTBEHHBIX M OBITOBBIX MOMELIECHHUH, B MecTe padOThl MOJ
OTKPBITBIM HEOOM, a TaKXe JJIs OCBEIIEHUS B HOYHOE BPEMS ONPEECIIEHHBIX 00BbEKTOB YCTPAaUBaIOT
HCKYCCTBEHHOE OCBEILEHHE.

Tabmuua 5 - KoaguumueHnT oTpakeHns CTPOUTENBHBIX U 00JIMIIOBOYHBIX MaTepraioB Qcp.
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Marepuan CpenHeB3BELICHHBIM

KOd(QPHUIIHEHT

orpaxeHus Qcp
benas gacannas kpacka, 6enblii Mpamop 0,7

CaeTio-cepblii O€TOH, OBl CUITUKATHBIA KHPITUY, OYEHb CBETIIbIC
(bacagHbIe KpacKku 0.6
Cepblil 0€TOH, U3BECTHSIK, KEITHIN MMECYaHUK, CBETIIO-3€JIeHas1, OexkeBas, 05
CBeTJIO-cepasi dacaiHasg Kpacka, CBETJIbIE OPOIbl MpaMmopa ’
Cepelil odakTypeHHbIH 0eTOH, cepast GpacagHast Kpacka, CBETIOE JEPEBO 0,4
P030BBIi cHIMKATHBINA KUPIUY, TEMHO-T0IYy0ast, TEMHO-0€XeBast, CBETIIO- 0,3
KopuuHeBas dacaaHas Kpacka, IOTEeMHEBIIIEE IEPEBO
TemHO-cepblil MpaMop, TPaHUT, TEMHO-KOPUYHEBAsL, CUHSIS, TEMHO- 0,2
3ejeHas, kpacHas dacaaHas Kkpacka

UepHblil rpanuT, Mpamop 0,1

Tabnuna 6 - 3HaueHue KOdPPUIMEHTa  °,y4YUTHIBAIOIIETO 3aT€HEHHWE OKOH MPOTUBOCTOSLIMMHU
3IaHUSIMU.

Bennuuna ornomenus L/H Kr '
0,5 1,7

1,0 1,4

1,5 1,2

2,0 1,1

3,0 u Ooiee 1,0

[Ipumeuanue: L- paccTossHME A0 MPOTUBOCTOSIIETO 3AaHUS, M;
H - BbicOTa pacnonokeHuss KapHH3a MPOTHUBOCTOAIIECTO 3AaHUA HaJ MOJOKOHHUKOM
MPOEKTUPYEMOT'0 CBETOBOI'0 ITPOEMA, M.

3.¥YcTpoiicTBO M NPUHIIUN HCOJIb30BaHus JIokcMeTpa F0-116

OCBeIIEHHOCTh TPOU3BOJCTBEHHBIX MOMEIIEHUI U pabounX MECT U3MEpSeTCs MPU MOMOIIU
JFOKCMETPOB (CYOBEKTUBHOTO U OOBEKTUBHOTO)

JleiicTBre CyOBEKTUBHBIX JTIOKCMETPOB OCHOBAHO Ha TOM, YTO CPABHHUBAETCS APKOCTH JBYX
MOJICH: TAJOHHOTO W M3MEPSEMOro. JTH JIFOKCMETPhl HE TOYHBI U 3aBUCAT OT KOHTPACTHOCTU U
YyBCTBUTEJIHLHOCTH TJ1a3a UCIBITATEIS.

OObeKTHBHBIC IIOKCMETPhI TOYHBIE M OCHOBaHBl HAa TPUMEHEHUU (DOTOIIECMEHTOB.
[Ipumensitot mrokeMerpol Tumna 10-16, 10-116, F0-117, TKA-JIFOKC u T.11. .

dorosnextpuueckuil mokcmeTp thna FO-116 (pucyHok 3) mpenHasHaueH JUIsl U3MEpPEHUs
ocsemnieHHocTH oT 5 1o 100000 nk.
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Pucynoxk 3 - Jlrokemetp FO-116: 1- poTosnemenT ¢ mornoTuTenemM u3 BHITYKIOTO MaTOBOTO
OprCTeKIa; 2- TalbBaHOMETP; 3- CBETONOIJIOLIAIOINE (PUITBTPHI.

[Tpunuun peWcTBUS JIIOKCMETpa OCHOBaH Ha MPeoOpa3oBaHWU CBETOBOTO IMOTOKAa B
AIIEKTPUUYECKUI TOK. BocmpuHMMAaromas 4acTh CeJICHOBBIH (hOTORNIEKTpUyYecKuii 31memeHT. Ha
(doTORIEMEHT MOTYT yCTaHaBIMBAThLCS cBeTonoromarmue Guabtpsl (¢ koapdunuentom 10, 100,
1000), mo3BosoLME PACIIMPUTh IPEEIIbl U3MEPEHUS JTIOKCMETpa.

@DOTOd/IEMEHT COEAUHSETCS C TalbBaHOMETPOM, IIKala KOTOPOTO OTTpaayHpoBaHa B
mokcax. M3aMmepeHne OCBEIIEHHOCTH MOTYT OBbITh BBINMOJHEHBI B JIBYX JHANa3OHax; MO BEpXHEH
mkaie - oT 0 7o 100, mo amwxkHe# ot 0 mo 30 K.

[Ipu wu3MepeHusx OCBELIEHHOCTH Ha HMHTEPECYIOLIed MOBEPXHOCTH paboyero Mecra,
($OTORIEMEHT U TaJbBaHOMETP YCTaHABIMBAETCA TOPU30HTAIbHO. HyXHBIH NHana3oH U3MEpeHus
YCTaHABIMBAETCA KHOIMOYHBIM MepekitovareneM. J[ias ManmeiX ypoBHEH  OCBELIEHHOCTH
CBETO(HUIBTPHI HE HCTIONb3YIOTCS.

HauGonburyro morpemHocTs U3MEpeHui Mpuoop AAaeT MPU MalbIX OTKIOHEHHSIX CTPENIKU
ranbBaHomeTpa. [losTomy, Ha KaXKbIi [IKaie TOYKOW 0003HAYeHO AOMYCTUMOE Havano U3MEpEeHHUs.
Ha mkane 0...100 sta Touka HaxoauTcsa Haxg orMeTkor 20 ik, a Ha mkaie 0...30 1k - Hag OTMETKOM
5 IK.

[lepen usmepeHneM OCBEIIEHHOCTH, C LIETbIO MPEAOXPAHEHUS TajbBaHOMETPA OT MOJOMKH,
KOTOpasi MOXET MPOU30MTU MPH PE3KOM 3allKaJTUBAHUU €r0 CTPEJIKKM HEOOXOAUMO YCTaHOBHUTH Ha
(OTO37IEMEHT MOTTIOTUTENBFHYIO HacaiKy ¢ kodd¢uimentom ceeronoriomenus 1000, ycraHOBUTH
BBIMYKJIBIM MaJIbIil HOTJIOTUTEND (MOTycEepUyecKyro HacaJKy), HaXaTh IPaBYIO KJIaBHIy mpubopa
Jutst padoTsl 1o mkaie ot 0 mo 100 nk. [Ipu Hanumuuu nokazanuii Menee 20 K HAKUMAIOT JIEBYIO
KJaBumia st padbotsl mo mkane ot 0 o 30 jK, mpu HAIMYUU MOKa3aHU MeHee 5 JK Ha HIDKHEH
IIKajge - OTKJIIOYAIOT NPHOOpP M MEHSIOT TMOIVIOTUTEIBHYIO HACaJKy Ha HACaJAKy HMEIOIIYIO
MEHBIINH KO3()PHUIIMEHT CBETOMOIIONICHHUS] 1 TIOBTOPSIOT ONepaly padoThl, HAYUHAS CO ILKAaJIbI
0...100 nx.

Hano nomMHuTh, 4TO momycdepuueckas Hacaaka MPUMEHsSETCS TOJIbKO COBMECTHO CO
CBTONOTIIOTHTENbHBIME (prtbTpamu Ha 1000,100 u 10.

[Tokazanus mnpubopa MpH HCHOJB30BAaHMU HACAIOK YMHOXAIOT Ha COOTBETCTBYIOLIUM
KOX(PUITUEHT OCITa0ICHMS.

4. Ilopaook eévinonnenus padbomol

4.1. Ilepen mpoBeneHHEM UCCIEIOBAHMUS ECTECTBEHHOTO OCBEIIEHUS HEOOXOIUMO
BBIKJIIOYHTH B JJAOOPATOPHH UCKYCCTBEHHOE OCBEIICHHE, U3MEPUThH €CTECTBEHHYIO OCBEIIEHHOCTh U
OTpeAeTUTh KOAPPUITUEHT €CTECTBEHHOW OCBEIIIEHHOCTH B MATH TOYKAX JIAOOPATOPHH I10 €€ OCH.

[TepBoe n3mepeHne NpoBECTH Ha PACCTOSSHUM | M OT CTEHBI, CJIEIYIOIIUE - Ha PAcCTOSTHUU 1
- 2 M nipyr ot apyra. OCBeIeHHOCTh OnpeensieTcs Ha BeicoTe padounx ctoioB (0,8 M oT mona).

Hns omnpenenenuss KEO B mro6oit Touke mabopatopuu HEOOXOJUMO OJHOBPEMEHHO
U3MEpUTh ocBelleHHocTH Ha ynuue (Enap) u B uccrnenyemoil Touke BHyTpH jabopatopuu (EBH).
3anectu B Tabmuny 7. PykoBoactBysice Hopmamu CHull 23 - 05 - 95 ompemenuth st
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BbINIOJHSAeMOro Bamu Busia paboT HauMEHBIINN pa3Mep O0BEKTA pa3IndEeHUs], pa3psil 3pUTEIbHOM
palboThI ¥ COOTBETCTBUE ONPEAEICHHOTO 3HAUCHHs €min HOPMUPYEMOMY 3HAYCHHUIO.

4.2 PaccuntaTh HEOOXOAMMYIO IUIOLIaJb CBETOBBIX IPOEMOB J1a0OpaTOpuu IpHU
OJTHOCTOPOHHEM OOKOBOM OCBELICHUH (MCXOHBIE JaHHBIE COTIAcOBaTh C IPENOIaBaTeIeM).

4.3. PesymbraThl OQOpPMHTH B TaONUILy, CIENaTh BBIBOABI M JaTh PEKOMEHIAIMH 10
pe3yabTaTaM NPOBOAMMBIX UCCIICIOBaHUM.

Ta6m/1ua 7 - PC3y.]'IBTaTI>I HCCIICOJOBaHUA €CTECTBEHHOI OCBEIICHHOCTH

Ne Paccrosinue ot EBH, Enap, Hopmupyemoe | JlomycTuMslil
KEO
n/n OKHa, M JK JK 3HayeHue KEO | pa3psn paboTsl

2.5 JlaGoparopHas padora Ne JIP-5 (2 yaca).
Tema: «Mccaenopanue Nnpou3BOJACTBEHHOIO LIyMa»

2.5.1 Hean padoThbI: M3YYUTh MPOU3BOACTBEHHBIM IIyM M €ro BJIUSHHE HA OPTraHU3M
4eJIoBeKa.

2.5.2 3axayu padoThI:

1. HayunTbcs u3MepsATh MHTEHCHBHOCTb M YAaCTOTHBIM CHEKTp IIyma JUIsl KPUTHYECKOU
OLICHKH €r0 MPHU PEIICHUH NMPAKTUYECKUX 3a7a4 10 3alIUTE YEeJI0BEKA OT BO3IEUCTBUS 1IyMa;

2. OcBOUTh TUTMEHMYECKOE HOPMHUPOBAHUE, CHAENATh COOTBETCTBYIOIINE BBIBOJABI MU
MPEJIOKUTH PEKOMEHIAINH 10 00pbOe ¢ HTyMOM.

2.5.3 Ilepevyenb npuOOpPOB, MaTEPHAJIOB, HCIOJIb3YyeMbIX B J1a00paToOpHOIi padoTe:

1. CripaBouHbIE MaTepHaIbI.

2. ITpubop BILIB-003.

2.5.4 Onucanue (xox) padorbI:

1. O6wue ceeoenus.

[IpousBoacTBa, TIZ€  HCHOJB3YIOTCS  TEXHMYECKHME  CpEICTBA C  IOBBIIIEHHBIMU
SHEPreTUYECKMMHU U CKOPOCTHBIMH I10Ka3aTelsMH, MallMHbl BUOPALMOHHOIO M BHOPOYAApHOTO
NeHCTBHS, KOHIEHTPALUsI TEXHUKU, CPEICTB HAa3eMHOTO M BO3JYIIHOTO COOOIICHMS, yBEIUYCHHE
IJIOTHOCTH HACEJIEHHUS U T. I1. IOCTOSIHHO MOBBIIIAIOT IIYMOBBIE HATPY3KHU HA YEJIOBEKA

HebnaronpusTHoe BO3/EHCTBUE ITyMa Ha YeJOBEKa, ero paboTOCIOCOOHOCTh MPOUCXOIUT
Jake TpU HEOONbIION ero MHTEHCUBHOCTH. [103TOMYy BO3HHKIIA HEOOXOAMMOCTH €0 CEPHE3HOTO
UCCIIEeIOBaHMs UH)KeHepaMH, (pu3uKamMu, MeaukaMu, ncuxosioraMu u ropuctamu. Cornmacao 'OCT
12.1.003-83 (8) Ha Bcex NpPEeaUPUATHAX U YUPEKICHUSAX IOCTOSHHO IOJDKEH OO0EeCIeunmBaThCs
KOHTPOJb YpOBHEHl IIyma Ha pabouyMx MecTax, 4YTOObl HMCKIIOUUTH HMX THPEBHIINICHUS Haj
JONTYCTHUMBIMHU.

Hacrosmue meroauyeckue yka3aHUs MOMOIYT CHELHAIUCTaM CeJIbCKOXO35HCTBEHHOIO
IIPOU3BOJICTBA MOJYYUTh OCHOBHBIE CBEACHMSI O IIIyME U MEpax 3alUThl OT HETO.

JlelicTBHe n1ymMa Ha OPraHU3M YEJIOBEKa.

[IIym - 310 OecnopsaOYHOE COYETAHUE PA3NMYHOM YACTOTHI M MHTEHCUBHOCTH 3BYKOB,
HeOIaronpusATHO ASHCTBYIOUINX HA YEJIOBEKa M MEIIAIOUINX €ro AesITENbHOCTH.

JlintenbHOE BO3AEHCTBHME IllyMa Ha OpPraHU3M Ye€JIOBEKa NPHUBOJUT K TOJOBHOM Ooun,
OeccoHHMIle, OCTabNEHUI0 BHUMAaHMS, PACCTPONCTBY LEHTPAJbHOM HEPBHOM M CEpIACYHO -
COCYIUCTOI CHUCTEM, CHIKCHHIO (DYHKIIMI 3pUTEIBHBIX U CIYXOBBIX aHAIH3aTOPOB, MUIIEBAPCHUS
UT. ..

[IIym, 0COOEHHO NPEPBIBUCTBIM, WMIYJIbCUBHBIM, yXyAUIa€T TOYHOCTb BBIIOJHEHUS
paboumx omeparuii, 3aTpyJHAET IpUEM U BOCTIpUSATHE UHDOPMALINH, MBIIUICHHE.

[loBBILIEHHBIN YPOBEHB 1lIyMa, KPOME TOTO, IPUBOAUT K YTOMJIEHUIO U CHUYKEHUIO
paboTocrnocoOHOCTH, a 3araylIeHHbIe TPeypeAUTENbHbIE CUTHAIBI, MOTYT SIBUTHCSI KOCBEHHOMN
MPUYMHON HECUACTHOTO city4asi. Bce 3To HAHOCUT rpOMaHbIN yiiepO MPOU3BOJICTBY.
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[loaToMy cHuXEHHE ypOBHSA IIyMa, IIYTEM OCYLIECTBICHMSI HAJEKHBIX 3alllUTHBIX
MEpPOMNPUATHI - OUYEHb BakKHAA 3a/1a4a.

OO6mue cBeeHUs O LIyMe.

C ¢usnyeckoil TOUKH 3peHUS 3BYK MIPENICTaBIsIeT cCOO0K BOITHOOOPA3HO pacipeesonmecs
Kos1e0aTeNbHOE IBUKEHUE YaCTHUL] YIIPYTOW CpeJIbl.

C ¢usnonornyeckoil TOYKH 3pEHHUSA 3BYK - CHEIU(UYECKOe ONIYIICHHE, BBI3BIBAEMOE
JEHUCTBUEM 3BYKOBOM YHEPIUU HA CIIyXOBBIE OPTaHBI.

CnyxoBoO#i ammapar 4eloBEeYeCKOro OpraHM3Ma BOCHPUHHUMAET 3BYK KaK CIBIIIUMBINA, €CIH
OH pacrnpocTpansiercs ¢ yactotoi ot 16 1o 20000 I'w;

Haubosee YyBCTBUTEIBHO YXO YeJIoBeKa K KosiebaHusM B obmactu cpeanux 9actoT: ot 1000
no 4000 T'm. 3Bykm wactor Hmxke 16 I'l. HaspBaroTcs uH(pa3Bykamu, a Beime 20000 T'm. -
ynbTpa3Bykamu. MH(Gpa3Byku U ynbTpa3ByKH TakyKe MOTYT OKa3blBaTh BO3JIEHCTBHE HA OPraHU3M
4eJI0BEKa, HO CIIYXOBBIM OLIYIIEHUEM OHU HE COIIPOBOXKIAIOTCS.

CyObeKTHUBHOE OTHOIICHHE YeJIOBeKa K 3BYKOBOMY SIBIIEHHIO U €r0 BPEIHOE BIUSHUE Ha
3/I0pOBbE 3aBUCAT OT CHUJIbl 3ByKa, JJIUTEIBHOCTH €ro AEMCTBMS, CIEKTpa YacTOT, BPEMEHHU
BO3HUKHOBEHHUS U JAp. (akTopoB ((Ppu3myeckoe U TCHUXUYECKOE COCTOSHUE YEJIOBEeKa, €ro
OTHOILIEHNE K UCTOYHUKY 3BYKa U T. 11.).

Opranbl ciiyxa 4YejgoBeKa BOCHPUHHMMAIOT AHMAla30H 3BYKOBBIX KOJEOAHWM TOJBKO MpH
ONpEACIEHHBIX 3HAYEHMSIX HUX MHTEHCUBHOCTH. MUHUMaJIbHOE M MaKCHUMaJbHOE 3HAYEHHUS
MHTEHCUBHOCTHU KOJIeOaHU, BOCIPUHIUMAEMbIX YETOBEKOM KakK 3BYK, HA3bIBAIOTCS MOPOroBbIMU. B
YaCTHOCTH, MHTEHCUBHOCTb 3BYKa, COOTBETCTBYIOIIAsl HY’)KHEMY IOPOTY CIBIIIMMOCTH IPU 4acTOTE
konebanuit 1000 I'm, paBHa 102 Br/v?, a BepxHemy - 10 Br/m® . [Ipy MHTEHCHUBHOCTH 3BYKa
00JIbIlIE BEPXHETO MOPOrOBOI0 3HAUYEHHUS B OpPraHax CilyXa 4eJOBEKa BMECTO 3BYKOBOT'O BO3HUKAET
00J1eBOE OLIYyILIEHUE.

B xauecTBe enuHMLIBI U3MepeHus cuibl 3ByKa npuHAT "0en" (b). Oqun 0en cooTBETCTBYET
yBeJIMueHUuIo 3Hepruu 3Byka B 10 pa3. Onun Gen paBeH necsatu Aenubenam (nb) u, cienoBaTenbHo,
OJIHOMY J1eIn0eNy COOTBETCTBYET YBEIMUYEHHE 3BYKOBOM YHEPTUHU B \10=1,26 pasa.

Jlns uHTepBasia OT MOpOTa CHBIIHMMOCTH [0 Topora OO0JIeBOrO OIIYIIEHUS YpPOBEHb
MHTEHCUBHOCTHU 3BYKa 0OJIbIIIE IEPBOHAYAIBHOIO B 10" pa3, T.e. Ha 13 b unu na 130 nb.

B 3aBHCHMMOCTH OT MpPUYMH BO3HUKHOBEHMSI LIyMBI JIEJISATCS HAa MEXaHWYECKUe, YIapHbIE,
a’pOJIMHAMUYECKUE M THAPABIMYECKHE; KAKIOMY BHAY IlIyMa COOTBETCTBYIOT OIIpEAEICHHbBIC
CHEKTpPHI YaCTOT.

[lo xapakTepy cnekTpa LIyMbl OAPA3IEISIOT Ha MIMPOKONOIOCHBIE, HEMPEPHIBHBIN CIIEKTP
KOTOpBIX ILIUPE OJHOW OKTaBbl, M TOHAJbHbIE, KOTJIa B €ro CIHEKTPE CIBIIHBI JAUCKPETHBIC
(pa3neneHHbIe) TOHA.

[To BpeMeHHBIM XapaKTePUCTUKAM IIYMbI MMOAPA3IEISAIOT Ha MOCTOSIHHBIE U HETIOCTOSHHBIE,
€ClIi YpOBEHb MX 3BYyKa 3a BOCBMHYAcOBOHl paOoumii AeHb (NP HU3MEPEHUSX HA BPEMEHHOU
xapakrepucTtuke "memieHHo" mymomepa no 'OCT 17187- 71) usmensercs He Oonee dyem Ha 5
ABA, IyM CUNTAIOT IOCTOSIHHBIM, IIPY U3MEHEHUAX HE MeHee ueM Ha 5S1BbA HEeNOCTOSHHBIM.

HenocrosiHHbIe ITyMbI MOTYT OBITh: KOJEOIIOIIMMHCS BO BpEMEHH (YPOBEHb 3ByKa KOTOPBIX
HETPEPHIBHO U3MEHSETCSI BO BPEMEHH ), TPEPHIBUCTHIMU (KOTJa €r0 yPOBEHB MPEBHIIIACT (POHOBBIN
myM 1 ¢ u Oosiee) U UMITYJIBCHBIMH (COCTOSIIIMMU U3 OJHOTO WUJIM HECKOJIBKHX 3BYKOBBIX CUTHAJIOB
KaKIbIM JTUTEIIBHOCTHIO MeHee 1¢).

[TocTosiHHBIN HIYM XapakTepu3yeTcsl YPOBHAMHM 3BYKOBBIX JaBieHUU B b (B OKTaBHBIX
MoJIOCax €O CpeAHereoMeTpudeckuMu yacroramu 63, 125,250, 500, 1000,2000,4000 u 8000 I'n),
oTpezensieMbIMU 110 popMyIe:

L=201gP/P,,
rae P - cpenHekBaapaTHUHas BeTMYMHA 3BYKOBOTO JAaBieHus, [la;

P, =2-10" - moporoBas BeMYMHA CPEIHEKBAAPATHIHOIO 3BYKOBOTO JaBieHus. I1a;

[Tpumeuanue: [lis OpUEHTHUPOBOUHOM OLIGHKH (HampuMep, NpU TMPOBEPKE OpraHaMH
HaJ30pa, BBISIBJICHUH HEOOXOAMMOCTH NMPUHATHS MEP IO IIYMOIOIJIOIEHHUIO JIp.) JOIYCKaeTcs 3a
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XapaKTEePUCTUKY IMOCTOSHHOTO IIymMa Ha paboyeM MecTe MPUHUMAaTh YpOBEHb 3ByKa B IBA,

n3mepsiemsrit mo mkaine "A" mymomepa o 'OCT 17187 - 71 u onpeaensemslii o ¢popmyie:
La=201gP,/P,,

rae P, - cpenHekBaapatuyHasi BEJIMYMHA 3BYKOBOT'O JAaBJICHHS C y4eToM Koppekiuu "A"

mymomepa. Ia;

HenocTossHHBINA 1IyM XapaKTepu3yeTcsl SKBUBAJCHTHBIMU (IO SHEPTUHU) YPOBHIMH 3BYKa B
nbA, onpenensiembimu o I'OCT 200445-75.

JlomycTrMble YpOBHH 3BYKOBOT'O JaBJICHUS B OKTaBHBIX MOJIOCAX YaCTOT, yDOBHU 3BYKa B
nbA Ha pabouux MecTax OnpeAeseTcs:

JUISL IIMPOKOIOJIOCHOTO IIyMa - mo Tabia. 1. JlomycTumble ypOBHH 3BYKOBOTO JaBJICHHS
(u3Bneuenue u3z 'OCT 12.1.003-76).

JlJ1s TOHAJIBHOTO W UMITYJILCUBHOTO IIyMa, H3MEPEHHOI'O IIYMOMEPOM Ha XapaKTEPUCTHKE
"MeneHHo", - Ha 5 1b MeHbllle 3HaUeHHH, yKa3aHHBIX B Ta0. 1;

JUISL 1IyMa, CO3/JaBaeMOro B IMOMEIIEHUSAX YCTaHOBKAMU KOHJIWIIMOHMPOBAHMS BO3yXa,
BEHTWJIALIMM U BO3AYIIHOTO OTOIUICHUS - HA 5 nb MeHble 3HauYeHHH, yKa3aHHBIX B TaOn. 1, umm
(dakTUYECKUX YpPOBHEW IIymMa B ATHX IOMEIICHUSAX, €CIIM IMOCJIEIHNEe He MPEBbIA0T 3HAYCHUN
Tabs1. 1 (mompaBKy /J1s TOHAJIBLHOTO U UMITYJIBCHOTO IIIyMa B 3TOM CJIy4ae IPUHUMATh HE CIENYET).

C nenpio 3alIMTHl YelOBEKa OT IIYMOBBIX BO3JCHCTBHUI, MPEBBHIMIAIOMINX AOMYCTUMEIE,
60pb0ba C IyMOM OCYIIECTBISETCS:

Tabauna 1 - lonyctumsle ypoBHH 3ByKoBoro nasieHusi(uspieuenue u3 I'OCT 12.1.003 — 76)

YpoBHHU 3BYKOBOT'O J1aBlieHUs B 1b OKTaBHBIX Mojiocax | YPOBHU
CO CpeTHEreOMETPHUECKUMHU JacToTamMu B [ 1 3ByKa W
SKBHBAJIC
Paboune mecta HTHBIE
63 125 1250 | 500 | 1000 | 2000 | 4000 | 8000 | ypoBHHM
3ByKa B
nbA
1. ITomermenus
KOHCTPYKTOPCKHMX  010pO,
pacueT4YMKoB,
MIPOrPaMMHUCTOB
BBIUYHCIUTENbHBIX MAlluH,
naboparopuii JUTS
TEOPEeTUYECKNX paboT u
00paboTKHn
AKCIIEPUMEHTAILHBIX
TaHHBIX, pUeMa OOJBHBIX
B 3/IpaBIYHKTa 71 61 54 49 45 42 40 38 50
2. [Tomemenus
yIpaBieHus, paboune
KOMHATBI 79 70 68 58 55 52 50 49 60
3. KaOuHsl HaOIIONEHN U
JTUCTAHIIMOHHOTO
yIpaBIeHUS:
a) 0e3 peueBOd CBSI3M IO
TenedoHy 94 87 82 78 75 73 71 70 80
0) ¢ pedeBoil CBS3BIO IO
TenedoHy 83 74 68 63 60 57 55 54 65
4. IloMenieHNst U y4acTKU
TOYHOM cOopkH,
MalIMHOIUCHBIE OI0PO 83 74 68 63 60 57 55 54 67
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5. ITomemenusa

naboparopuii JUTS

MIPOBEICHUS

AKCIIEPUMEHTAITLHBIX

paboT, TOMEIICHHUS IS

pa3MenieHus ITYMHBIX

arperaron

BBIYMCIIMTEIBLHBIX MAIIUH 94 87 82 78 75 73 71 70 80

6. IlocrosiHHble pabouune
MecTta U padoure 30HBI B

MIPOU3BOJICTBEHHBIX

MTOMEIICHUSX u Ha

TEPPUTOPUU NpeanpudaTuii | 99 92 86 83 80 78 76 74 85

7. Paboune MecTa

BOJUTENS u

00CTy>KUBAIOLIETO

repcoHana 99 92 86 83 80 78 76 74 85
Tpakrtopsl, CaMOXOJIHbIE 1accu, CaMOXOJIHbIE MIPUILIETIBI u HaBECHBIE

CEJIbCKOXO3SMCTBEHHBIE ~ MAIIMHBI,  CTPOUTEIBHO-IIOPOXKHBIE,  3€MIIEPOIHO-TPAHCIIOPTHBHIE,

MEJTMOPATUBHBIC U JP. aHAJIOTUYHBIC BU I MAIlIUH, TPY30BOH aBTOTPAHCIIOPT.

TEXHUYECKUMH CpeACTBaMU (YMEHBIIEHUE IIyMa B HCTOYHHKE €ro BO3HUKHOBEHMS,
3aMEHOM IIIYMHBIX TPOIECCOB OCCIIYMHBIMH, YCTPAaHCHHEM BHOpAIlMU MalluH, TPUMEHECHUEM
3BYKOTMOTJIOMIAIONIUX MAaTEPUAIIOB U . );

CTPOUTEITLHO-aKYCTHYECKUMHU MEPONPHUATUSAMH (YCTPOHCTBOM PE30HAHCHBIX MOTJIOTHTENICH
WJIM 9KPaHOB, MPUMEHEHHEM JeMIIPEpOB, TIyIUTENeH, GUIBTPOB | T.I1.),

MPUMEHEHUEM JTUCTAHIIMOHHOTO YIPaBJICHNUS,

OpraHU3aIMOHHBIMUA MEPOTIPUITHIMHU.

Ecnu ke ypoBeHBb IIymMa IOCJIE€ MPUMEHEHHS BCEX CIIOCOOOB 3allUTHI OCTACTCS BBIIIE
JOTMYCTUMOT'0, TO MPUMEHSIOT WHIUBUIyaJIbHbIE CPEACTBA 3ALIUTHI.

M3yuuTh 3allMTHBIE CpEACTBA OT IIyMa W O3HAKOMHUTBCSA C I[IYMOIIOTJIONIAIOIAMU
YCTPOMCTBAMH MOKHO B JIUTEPATYPE U JIP.

30HBI C YpOBHEM 3BYKa Bbllie 85 nBA momkHBI OBITH 0003HAYECHBI 3HAKaMU 0€30MacCHOCTH.
Pabotatomux B 3TUX 30HaX aJIMHHHCTpalus o0s3aHa CHA0XKaTh CPENCTBAMHU WHAUBUAYATbHOMN
3aIUTHL.

3anpemaercss Jaxe KpPaTKOBPEMEHHOE IpeObIBAaHME B 30HAX C YPOBHSMH 3BYKOBOTO
nasiieHus Beile 135 nb B 1r000# OKTaBHOM I10JIOCE.

Jns u3MepeHus U aHalu3a IiyMa NPUMEHSIOT IIYMOMEpBI, aHAIU3aTOPhl CIIEKTpa LIyma,
MarHuToGoHbI, ocHwuiorpadbl U ap. MPUOOPHl. Bua, TUN ¥ 4uciIo MPUOOPOB B M3MEPUTEIHLHOM
TPaKT€ ONPENENSAIOTCS JKCIEPUMEHTATOpaMH B  3aBUCHMOCTH OT IIOCTaBJICHHON  1eNu
WCCIIE0BAaHMS, YCIOBUHN TPOBEICHHS U3MEPEHUN U CITOCO0a UX PETUCTPALIHH.

CymiecTByeT JBa METOJAa H3MEpPEHUs IIyMa: MHCHEKTOPCKUA W WHXKEHEPHBIH.
WNHCTIEKTOPCKUI - CIYKUT ISl 3aMepa YPOBHEH MPOU3BOJICTBEHHBIX, TPAHCIIOPTHBIX M OBITOBBIX
IIyMOB U UX TPHUBEACHUS B COOTBETCTBHE C TPEOOBAHUSMH CHUCTEMbI CTAaHAAPTOB OE30MACHOCTH
Tpyna. HXeHepHBIid METOJ] HAalpaBJICH HAa UCCIEA0BAaHNE NCTOYHUKOB IIyMa, aHAJIW3 MPUYUH €0
BO3HUKHOBEHHUS U pa3pabOTKy CPEJCTB HIyMOIOTJIONICHUSI.

H3mepenne myma Ha pabovrx MeCTax CJIeIyeT MPOBOIUTH:

B IIPOU3BOJACTBEHHBIX nomelieHusax - [OCT 20445-75;

IUIS CENbCKOXO3IHCTBEHHBIX caMoXxoAHbIX MamuH - o 'OCT 16529-70 nis aBToMoOMIIEl,
aBTOIOE3/10B, aBTOOYCOB ¥ MOTOLUKJIOB - 110 'OCT 19358-74;

MeTonuKa BBIMOTHEHUS U3MEPEHUM ISl OMpeNeeHUus IIyMOBBIX Xapaktepuctuk - [[OCT
8.055-73.

144



XapakTepucTuka, ycTpolcTBO M MpuHIUIBI padoTsl n3Meputens BILIB-003.

Uzmeputens BIIIB-003 npeanasHaueH A U3MEPEHHUS M YaCTOTHOTO aHAM3a MapaMeTpoB
IIyMa ¥ BUOpaLMU B XOJI€ HAYYHBIX padOT IPU UCCIIETO0BAHUM, UCIIBITAHUSX U B LEJIAX OOPBOBI C
MOCTOSIHHBIM LITYMOM B >KMJIBIX M IIPOU3BO/ICTBEHHBIX TOMEIICHUSX.

[Ipenenst u3mepeHus:

e TMHAMUYECKHH nuama3oH ot 251b no 140 nb;

* yacTOTHBIN nuamna3on ot 10 go 20000 I

[Tpubop paccunTaH s SKCIUTyaTalluy B YCIOBUSX:

- TeMIlepaTypa oKpy»karoliero sodayxa ot -10 go +50 C;

- ONTUMaNbHas BIaXHOCTh Bo3ayxa 90% (mpu temnepatype +30 C) atmocdepHoe naBieHue
ot 70 o 106,7 kI (537-800 MM pT. cT.).

Komnnekmnocmo npuoopa

B cocTtaB KkoMmiIekTa BXOOUT:

[TpuGop n3mepurensubrii BIIB - 003................. 1 .
[penycunurens MUKPODOHHBIH ........ecvverveenennene 1 .
Karncrons MuUKpo(hOHHBIN KOHJACHCATOPHBI. ...... 1 .
[Ipeo6pa3oBarens Nbe303EKTPUUECKUI BUOPOU3MEPUTENBHBIN.2 IIT.
(510150 €001 150 1SR I mr.
KaOemb...cove et 1 .
BeTrpo3amuTta K MUKPOPOHY......eevueeriearieeaneenene 1 .

[TpuGop BrIIIOYAET OLIEHOYHBIE (GMUIBTPBI C YACTOTHBIMU Xapakrepuctukamu A, B, C, JINH
C HIDKHUMU TpefesiaMu THHAaMUYecKoro auarna3zoHa cooTBeTcTBeHHO 25, 30 u 351b u ¢ obmum
BepxHUM npenenoM 140 /1b.

W3mepenue npenenoB usMepeHus - crynenuaroe (depes 10 nb).

[Ikana cTpeno4yHoro ykasareis (HUXHsA) oTrpagyuposasa or MuHyc 10 go mmtoc 10 nb.

BerpoenHblit B mpuOOp HM3MEpPUTENbHBI KOMIUIEKT OKTaBHBIX (HIBTPOB CO CPEAHUMH
reoMerpuueckumMu uacrotamu 16; 31,5; 63; 125; 250; 500; 1000; 2000; 4000; 8000 TIm.
cootBercTByeT 2 Kimaccy (I'OCT 17168-82). OcHOBHas MOTpenTtHOCTh MpUOOpa HE MPEBHIIIAET + /-
0,51b B guamasone ot 20 mo 8000 I'w. , +/- 1 nb B muamasone ot 8000 mo 12500 I'u. u +/- 1,515 - ot
12500 mo 20000 I't. JlomomauTenpHas norpemnocts u3mepurens BIIB -003 ve 6omnee +/- 0,21b.

Yceunurens npubopa UMeeT JOMOIHUTEIbHBINA BBIXO] (THE3/I0 C IPaBOM CTOPOHBI IPHOOPA),
paccuMTaHHBIN U1 3aMHUCHIBAIONINX YCTPOMCTB € BHIXOAHBIM CONPOTHBIEHHEM HEe MeHee 10 kOm.

W3meputens BIIIB - 003 umeer BpemeHHbIe XapakTepucTUKH F (ObIcTpo) U S (MENIEHHO).
Kamubporka npubdopa anexrpudeckas (ot npexycwmmrens BIIM - 101), mpu Benuunne curnana 94
nb (nepexirouarenu npudopa B nmonoxxkenuu: Hemurens ,dB 1- 40; lenurens dB 2- 50; ¢unbTpsr -
JINH; Pox pabotsr - F).

Muxkpo¢hoH nmeer Kabenpb ATUHOHN 5 M.

Koncmpykyus npuoopa.

[Ipu ucnons3oBanuu u3meputens BIIB -003 ¢ nomomipo nepekitoyaTeneil BKIOYAIOT:

* KaJTMOPOBKY - KHOMIKOM "Kaauop "

* KOHTPOJIb HANPsDKEHUs OaTapeif - meTkoit "-//-"

* oueHouHbie pritbTphl A, B, C, JINH - cOOTBETCTBYIONTUMH KHOTIKAMH.

* BpeMeHHble xapaktepuctuku F win S - metkoit "F'u"S"

* nipenensl u3mepenus ot 25 no 140 nb (nmepexmtovarensmu nenutens d B 1,2)

[Tokazanust npubopa cKJIaAbIBaOTCS U3 MOKAa3aHUs MPENEIOB U3MEPEHHSI HA CBETOAMOIHBIX
MHAMKATOpax (IecsITKU Aeunben M MOKa3aHWsd MO IIKaJie CTPEIOYHOro YyKaszarens (eIMHUIIBI
nenuoenn).

Ha mnepenneil maHenu pasMelleH peryjisTop i IUJIaBHOTO PEryIMpOBaHUs IPEAEIIoB
u3Mepenus. IlepexinroueHne OKTaBHBIX (QHIBTPOB (U1 U3MEPEHHUS YPOBHS IyMa Pa3HBIX YacTOT)
MIPOM3BOJUTCS MepekioyareneM "GuabTpbl OKTaBHbIE" IPU HAXKATOM KHOIKE B TOM K€ CEKTOpeE.

[Ipu naxaroii kaonke | kHz (mg BximtoueHus GuiabTpa HKHUX Y4acTOT) BEPXHSS 4acTOTa
M3MEPUTENIBHOTO TpakTa orpanuyeHa 10 1 kHz, npu omxaroit - no 20 kHz .
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[IpuHnun padotel npudopa o U3MepeHuto myma ciaeayroumuil. [lpu Bo3nelicTBun 3ByKOBOM
BOJIHBI Ha MeMOpaHy MHKpO(OHA BO3HHMKACT IEPEMEHHOE HampshKeHHe, MPOMOPLHUOHATBHOE
3BYKOBOMY JIaBJIEHHIO. DTO NIEPEMEHHOE HANIPSKEHHE ITOAAETCS HA BXOJ YCHUIIUTES.

YcuneHHoe U KOPPEeKTUPOBAHHOE, COOTBETCTBYIOIIMM 00pa3oM, MO YacTOTE HANPSKEHHS
CUTHaja C OJHOIO M3 BBIXOJOB OKOHYATEIbHOI'O YCHUJIEHHS IOCTYNAaeT Ha HW3MEPUTEIbHBIN
BBIIIPSIMUTENb CO CTPEJIOYHBIM yKa3zaTejaeM YpOBHA IIyma. J[pyroil BbIXOJ KOHEYHOI'O YCHJIUTENS
MOAKJIIOUEH K rHe31y "Brix.".

[Tpu pabote oT ceTn nepeMeHHOro Toka 220 B, HEOOXOAMMO BBIHYTH 3JIEMEHTHI U3 OTCEKA U
BCTaBUTH UCTOUHUK NUTaHUs SD2.087.064 1 3aKpbITh KPHIIIKY 3aIHETO OTCEKA.

3a3eMIuTh MPUOOP U3MEPUTEIBHBIN, COSUHUB THE3MI0 | ¢ 3a3eMJICHHOM MUHOM.

MexaHUUeCKUM KOPPEKTOPOM HYJISl IOKa3bIBAalOIIET0 Mpubopa YCTaHOBUThH CTPEIKY
MoKa3bIBaromero nmpudopa Ha aenenue 0 mxanst 0-10.

[IpousBoauTe BKItOUeHHE pUOOpa n3mepurensbHoro nepekitouareneM «POJl PABOTDBI».

O HanuMuMM NUTAaHUA JAOJDKHA YKa3bIBaTh CTPENKa MOKa3bIBAIOIIEro Mpubopa B Impeaenax oT
7 no 10 mxkamel - «+10d», a Takke CHUTHaIM3HPYIONIEE CBEYCHHE OJHOTO M3 (OHIOB
nepexitouarens «/lemurens, dB 1,2».

VYcranoButs nepeximouarens «POJ] PABOTBI» B nonoxenue F unu S. M3mepenue ypoBHeit
3ByKa MPOBOJUTH B auamnazone yactot oT 10 go 20000 I'm. xarcronem M 101.

PerynsTopsl o0ecrieunBaloT BKJIIOUEHUE NPEAETIOB U3MEpeHU mpudopa (Tadin.2.)

OnekTpuueckyro KanuOpoBky wusmepurtens BIIB-003 mnpousBoauTcs mnepen Havaliom
paboThL.

[Tpu npoBeneHnn U3MEpPEHH HEOOXOAUMO UMETh B BHAY, YTO OTPa)KEHHUS 3BYKOBBIX BOJIH
OT KPYIHBIX TMPEIMETOB WM Tella SKCHEPUMEHTATOpa, PACIOIOKEHHOro BOJIM3M MHUKPO(DOHA,
MOTYT OOYyCIOBUTH OOJbIIKME MOTPEIIHOCTH B pe3yiapTaTax wusMmepeHuil. [losromy mukpodoH
pacrnojaraTh Ha BbICOT€ HE MeHee 1,5 M OT moBepXHOCTH 3eMiM (II0j1la) U HE MeHee 1M oT
KpYMHOTraOapUTHBIX MPEIMETOB M CTEH, WJIM B MECTE PACIOJIOXKEHHUS yXa orneparopa. MukpodoH
clielyeT OPUEHTHUPOBATh B HAIPABJICHUN MaKCUMAJIbHBIX MOKa3aTesneil npubopa (1o HanpaBlIeHUIO
K UCTOYHUKY 3BYKa).

[Ipy wu3MepeHMM aKyCTHUECKMX IIYMOB B YCIOBHAX BeTpa 10 8M/C HE0OX0IuMo
HCII0JIb30BaTh BETPO3AIIUTY.

Tabnuna 2. - [lono)keHne peryasTopoB B 3aBUCHMOCTH OT YPOBHS ITyMa

VYposenb myma dB PerynsTop 1 Perymsarop 11

1 2 3
20 20 0
30 30 0
40 40 0
50 50 0
60 60 0
70 70 0
80 80 0

1 2 3
90 80 10
100 80 20
110 80 30
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120 80 40

130 80 50

Jlng BbImosHEHUsT AaHHOM paboThl HeoOXoauMo umeTh: npudop BIIB - 003 B xomruiekTe;
HUCTOYHUK IIymMa - 3JEKTPUYECKUH 3BOHOK HWIIM 3JIEKTPOCUTHAl aBTOMOOMWIIBbHBIN; 3alllUTHBIE
KOJIMAKU JAJIsl 3aKpbITHSI UCTOUYHMKA IIyMa (M3 pa3iNYHbIX MaTEepHUaoB - TO(GPUPOBAHHBIN KapTOH,
IIPECCOBAHHAs pe3MHA; OPOJIOH); pyseTKy (10m).

[TpoBenenmne u3mMepeHnit BHIMOIHATH C MIpernoaBaTesieM Wi 1a00paHTOM.

2. Hopaook pabomul

2.1. lMoarotouts pubop BIIB - 003 k padote cormacHo 1. 4.;

2.2. TlpousBecTy U3MEPEHUs YPOBHEH IlIyMa B 3aBUCHMOCTH OT PAacCTOSIHMSI 1O UCTOYHHUKA
IIyMa M HajJu4usg T[eperopofok B IMOCIENOBATEIbHOCTH, MPEAYCMOTPEHHOW Tabnuile WiH
YKa3bIBa€MOM NPENoaBaTENEM.

Ta6smna 3. - [TokasaTesan ypoBHs IIyma 10 OlleHOYHOMY GriibTpy «A» mymomepa (La), 1BA

PaccrosiHue oT ucTOUHUKA ITyMa (B), M

Marepuai 3aIuTHBIX IEPETOPOIOK
P perop 0,5 1,0 2,0 3,0 5,0 8,0

be3 3amuTHBIX Ieperoponok

I'odpupoBaHHBIi KApTOH

IIpeccoBanHas pe3uHa

[Toponon

UcTo4yHUK Iyma

[lokazarenn wusmepsieMOro ypoBHS IllyMa CHMMAIOTCSI HE MeHee Tpex pas. [lpu 3tom
HE00XOAUMO CTPOTO BBIMOIHATS 1I. 4

2.3. Ha ocHOBaHWU JaHHBIX Ta0J. 3 MOCTPOUTH TPaPUKN U3MEPEHUSI HHTCHCUBHOCTHU ITyMa
B 3aBUCUMOCTH OT PacCTOSIHUA A0 UCTOYHMKA IIyMa B koopauHartax. L (abA.), 1 (m);

2.4. CpaBHMB NOJTYYEHHBIE PE3YJIbTATHI C JOIMYCTUMBIMU HOpMaMHu ypoBHel myma no I'OCT
12.1.003 - 83, nmanHbiMH B Ta0n.l, caemarth BBIBOJBI O TMPUMEHEHHH IIITYMOTIOTJIOMIAIOIINX
YCTPOMCTB, 3alIUTHBIX CPEACTB U T.1.;

2.5. Ha ocHOBaHUM CH€NaHHBIX BBIBOJOB MPEAJIOKHTh KOHKPETHbIE PEKOMEHJALMU 110
O0oprOe ¢ mymoM (0 BBHIOOpPE LIYMONOIVIOUIAIOIIMX MAaTepUanoB, KOHCTPYKTHUBHBIX DPELIEHUSIX
COOTBETCTBYIOLINX YCTPOUCTB T.1.).

2.6 JIabopatopHas padora Ne JIP-6 (2 yaca).
Tema: «PacyeTr 4acTOT 3J1€KTPOMATHUTHOIO 10JIS1, HCI0JIb3YeMbIX B IPOU3BOCTBEHHBIX
YCJ0BHSAX. 3alIIUTA OT Bo3aeiictBust MM

2.6.1 Ilesapb padoThI: U3YUYCHHUE CIIOCOOOB 3aITUTHI OT Bo3aeHcTBHs DMU.

2.6.2 3apaum padoThI:

1. UccnenoBanue 4acToOT 3JEKTPOMArHUTHOTO TOJIS.

2. OnueHnka cpeacTs 3amuThl or OMMU.

2.7.3 Ilepevyenb npuOOpPOB, MaTEPHAJIOB, HCIOJIb3YyeMbIX B J1a00opaToOpHOii padoTe:

1. CripaBouHbIE MaTepHaIbI.

2.6.4 Onucanmue (xoa) padoThbI:

1. OBIIIME CBEJAEHUA.
B Hacrosimee Bpemsi MpoM30LIENT OrPOMHBIM CKaueK B PA3BUTHHM TEXHUYECKUX CPEICTB.
BonpmmHCTBO HaceneHus (pakTHUYECKH KUBET B BECbMa CJIOXKHOM 3JIeKTpoMarHUTHOM 1oiie (OMII),
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KOTOpOE CTAaHOBUTCSI BCE TPYAHEE U TPYAHEE XapaKTepU30BaTh: MHTEHCHUBHOCTH 3TOTO IOJS B
MUJUINOHBI Pa3 MPEBOCXOAUT YPOBEHb IUIAHETAPHOIO MArHUTHOTO MOJS M PE3KO OTIMYAETCA IO
CBOMM XapaKTEPUCTUKAM OT I10JIEH ECTECTBEHHOI'O IPOUCX0XKICHUS.

OCOo0eHHO PEe3KO HampsKEHHOCTh MoJiel Bo3pacTaeT BOIM3M JUHMH 3nekTponepenad (JIDII),
paavo-u TeJeCTAaHIUM, CPEICTB pPaJAMOJIOKALMM M PATUOCBI3U (B TOM YHCIE MOOUIBHOW H
CIIyTHMKOBOI), Pa3JIMYHBbIX YHEPIeTUUECKUX U SHEPrOEMKUX YCTaHOBOK, FOPOJICKOIO TPAHCIOPTA.
B OBITOBBIX YCIOBUSAX IOBBILICHHE 3JEKTPOMAarHUTHBIX IIOJE€H BBI3BIBAETCS IMPUMEHEHHEM
3JIEKTPOIIPUOOPOB, BUJCOAMCIIIIEHHBIX TEPMUHANIOB, COTOBBIX TeNE(OHOB, NEHIKEPOB, KOTOpHIE
nznyyaror OMII camoii pa3inuuHOIl 4aCTOThI, MOAYJISIIMM U HHTEHCUBHOCTH.

MacmTalpl 37€KTPOMAarHUTHOTO 3arps3HEHUs Cpellbl CTalIM CTOJb CYHIECTBEHHBIMH, 4TO
Bcecemupnas opranusaunus 3zapaBooxpasenus (BO3) Bkitoumna 3Ty mpoOieMy B 4Mciao Haubosee
aKTyaJIbHBIX B 3TOM CTOJIETHH JUISl 310POBbs YEIIOBEKA.

B nacrosiee BpeMsi yCTaHOBJIEHO BIIMSIHUE JIEKTPOMArHUTHBIX IMOJIEH M M3IY4EHMH Ha BCe
OpraHbl 4elIoBEeYECKOro opranusma. OrpunarensHoe Bosaeiictsue OMII Ha yenoBeka U Ha Te WK
MHbIE KOMIIOHEHTBI KOCUCTEM MPSMO MPONOPLHUOHAIBHBI MOIIHOCTH MOJISl U BPEMEHU OOIy4EeHMS.
JuntensHoe Bo3aekcTBHE CWIBHBIX OMII BbI3BIBaE€T y YeIOBEKa HapyIIEHUS SHIOKPHHHOM
CHCTEMBbI, 0OMEHHBIX IPOLIECCOB, (YHKIIUU TOJIOBHOTO M CIUHHOT'O MO3Ta, OBBIIIACT CKIIOHHOCTH K
JenpeccusiM U Jake caMOyOMIHCTBY U YBEIMUYHMBAET BEPOSTHOCTb PA3BUTUS CEPAECUHO-COCYIUCTHIX
3a00JIeBaHUI U PAKOBBIX OIYXOJEH.

DJEeKTPOMAarHUTHOE II0JI€ — 3TO COBOKYIHOCTh JBYX HEpPa3pbIBHO CBA3aHHBIX MEXAY cO0Oii
MEPEMEHHBIX TOJIeH, XapaKTepU3YIOMIMXCS HANpPsDKEHHOCThIO ayekTpudyeckod (E, B/m) u
MarHuTHo# (H, A/m) cocraBndonmx. M3mMeHeHne 3Toro mnoss B MpOCTPAHCTBE MPOUCXOIUT C TOH
&e 4acToToi (f, 1Y), C KOTOPOH MyIbCUPYET TOK B IPOBOTHUKE.

PaccTosHMe, Ha KOTOpO€ pPacIpOCTPaHAETCS JJIEKTPOMATHUTHAs BOJHA 3a OJIMH IEPHOJ,
Ha3bIBAETCS JUTMHOM BOJIHBI A=c/f, T1ie ¢ — CKOPOCTb CBETA, M/C.

ITpocTpancTBO BOKpyr mctouHuka OMII MOKHO pa3ienuTh Ha TPU 30HBL:

- 30HY UHOYKYUY — GOPMHUPOBAHUS BOIHBI, KOTOpPAsk HAXOJUTCS Ha pacCTOSTHUU R<A/2T;

- 30Hy uHmepghepenyuu, KOTOpasi XapakTepU3yeTcss HAMYMEM MaKCHMYMOB U MHUHHMYMOB
MIOTOKA SHEPTUH U HAXOJUTCSA Ha PACCTOSIHUU R OT UCTOYHMKA: A/21 < R <27/,

- 30HY U3NIyYeHus Ha paccmosanuu R >27).

[Ipu pacnpoctpanenun SMII npoucxoauT NEpeHOC SHEPruu, BEIUUMHA KOTOPOU ONpeaesaeTcs
BekTopoM YMmoBa-TlofiTiura. Bemnmumna 3TOro BeKTOpa H3Mepsiercsi B Bm/v’ W Ha3bIBAeTCS
MHTEHCUBHOCTHIO / WM TJIOTHOCTBIO MOTOKA SHepruu (I1119).

B nepBoit 30He xapakTepuctuueckumMu KputepusaMu OMII ABIAOTCA OTAECIBHO HAIPSKEHHOCTH
AJIEKTPUUYECKOW £ M MarHUTHOM H COCTaBISIOMIMX, B 30HAaX HMHTEP(EPEHLIUH U H3IIy4eHUS —
KoMIuIekcHas BennuuHa [1110 1.

B Tabn. 1. mpuBenena xinaccudukanus IMII B 3aBUCIMOCTH OT JHana3oHa paguodyacTor.

Tabauya 1. Knaccugpurxayus IMII 6 3aeucumocmu om ouanazona paouoiacmom

Juanazon f.I'm A,M Hopmupyemsbie
paxmoyacToT BEJIMYHHBI.
Bhicokue -BU (330 fgf: : '33. 11\(4)?15@ 10 000...100 gHI;I S,
zgﬁpamcome ) (33M lrolé::é?loé\élg) 100...1 To e
Csepxsbicokue - CBY ?30 (;IB/IJH313 5)1(1)1;1;3 1...0,001 1, OHims

B BY- nuana3zoHe 371€KTPOMarHUTHOIO MOJS JUIMHA BOJIHBI HAMHOTO OOJIbIIE pa3MepoB Tenla
4eloBeKa. JUAJIEKTPUYECKHE TPOLEcChl, Ipoucxoisdmme mnoj BozaeiicteBuem OMII  artoro
JMana3oHa, BbIpaXeHbl cinabo. B pe3ynbraTe NPOMCXOAUT COKpPALIEHHE MBI, pa3orpeB
OopraHusma, CTpaJacT HEpBHAsl CUCTEMA, MIOBBIIIAETCS YTOMIIIEMOCTb.
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Ha OGonee Boicokux wyactorax B YBY- m CBY- amanazonax AJidHa BOJHBI CTaHOBHUTCS
COM3MepUMa C pa3MepaMM 4YeJlOBeKa M €ro OTIAEIbHBIMM OpPraHaMH, B TKaHSAX HAYMHAIOT
npeodyianaTh MUANEKTPUICCKUE TIOTEPH, B DIIEKTPOJIUTaX (KpOBU W JTUMQE) HABOISATCS HOHHBIC
BUXpeBble TOKU. DHeprusg OMII nornomaercs opraHu3MoM, NMPEBPALIAsiCh B TEIJIOBYIO SHEPTHIO,
HapylIaroTcsi OOMEHHBIE MPOIECCHl B KileTKaxX. /|0 3HaueHHs MIIOTHOCTH noToKa nosst [ </0 Bm/at’,
Ha3bIBAEMOT0 TEIJIOBBIM IMOPOTOM, MEXAHM3MBl TEPMOPETYJISALMU  OpraHu3Ma CHPABISIOTCA C
MOIBOAUMBIM TeIuloM. IIpu 60sb1110M1 HHTEHCHUBHOCTH MOXET IOBBICUTHCS TeMiieparypa. OcoOeHHO
CTpaZatoT OPTraHbl CO CIa00BBIPAKEHHBIM MEXaHHU3MOM TEPMOPETYJISIMHI: MO3T, TJ1a3a, XKEITYHbIA U
MOYEBOM 1y3bIpb, HEpBHasg cucrema. OOnydeHUe TJIa3 MOXKET IPUBECTH K IOMYTHEHHUIO
KpUCTaJIJIMKa (KaTapakTe), BO3MOXKHBI 0KOTU poroBullsl. HalGmrogaroTest Tpoduyeckue sBiIeHUsS B
OpraHMu3Me, CTapeHUE U IIETYHIEHUE KOXKH, BBIIIaJIEHUE BOJIOC, JIOMKOCTh HOI'TEH.

B 3aBHUCHMMOCTH OT MHTEHCHUBHOCTH M BPEMEHHU BO3JIEUCTBUS HW3MEHEHUS B OpPraHU3ME MOTYT
ObITh O0OpaTUMbIMM U HeoOpatuMbiMH. Jloka3aHa HamOospiiass OHOJOTMYECKas AaKTUBHOCTb
MukpoBoHOBoro CBY- nmons B cpaBHenun ¢ BU u YBUY.

Takum oOpa3om, eclid He MPUHATH MEp 3AIIUTHI, TO U3Jydaemasl 3JIEKTPOMarHUTHAas SHEPIHs
MOXET OKa3aTh BPEJHOE BIMSHUE HA OPraHU3M UYE€JIOBEKA.

HopmupoBanue Benercst B coorBercTBuM ¢ CanutapHbsiMu npasuinamu U Hopmamu (CanlluH) u
ToKyMeHTaMu cucteMbl 6e3omacHoctu Tpyaa (CCBT).

Hopmupoanue noseil npoMbIlIEHHON 4acToThl 50 [y B yCIOBUAX POU3BOJICTBA!

— OCYUIECTBJISIETCS 110 HANpPSKEHHOCTU 3JIEKTPHUECKON cocTapistoment noust Eg < 5 kB/m —

MIPU HaXOKJCHUH B KOHTPOJIUPYEeMOH 30HE pabOTHHKA B Te€YEHHE BCero pabodero qHS,

— TIpH HANPSHKEHHOCTH 5 — 20 xB/m AomycTHMOE BpeMsi HaXOXKICHHS PACCUHTHIBACTCS IO

cnienuansHoit popmyne (T = (50/E,5,) — 2, TA€ Eysy — N3MEpEHHAs BEIMUNHA HAIPSPKEHHOCTH).

[IpenensHO MOMYCTUMBIA YPOBEHb HANPSIKEHHOCTU AJISI MPOHM3BOJCTBA 25 KB/M. IUISL KUIIOTO
CEKTOpa HANPSHKEHHOCTh OT JIMHUM 3JIEKTPONEepe1ad He TOJKHA MPEBIIIATh:

—  Ha TePPUTOPUH KUIJIOH 3acTpoiiku /kB/m;

—  BHYTPH XWIbIX 31aHui 0,5 kB/m.

HopmupoBanue nmosieil pauoyacTOTHOTO Malia3oHa (JaHHbIe IPUBEIEHBI B TaduuLe 8.2.).

Jis Ob1ToBBIX MCTOYHMKOB DMII MaccoBOro HMCmosib30BaHUs, TAKUX KaK COTOBbIE Telle(hOHBI U
MUKPOBOJHOBBIE 11€UH, CYIIECTBYIOT CIEIIUATbHBIE HOPMBI.

1. ['mruennueckue HopMatuBel ['H 2.1.8./2.2.4.019 — 94. BpemeHHBIE NOMYyCTUMBIE YPOBHU
(BAY) Bo3aeicTBUS 3I€KTPOMAarHUTHBIX W3JIyYE€HUMH, CO3/1aBAEMbIX CHUCTEMOW COTOBOH cBsizu. B
paboTe ITUX CHUCTEM UCHOJB3YETCS CIEAYIOMNN MPUHIIUIT: TEPPUTOPHS TOpoAa U pailoHa AETUTCS
Ha HeOOJbIINE 30HbI (COTHI) paguycoM 0,5 — 2 km, B LIEHTPE KaXKI0i 30HbBI pacnoiiaraercsi 0azoBas
cranius. CHUCTeMBbl COTOBOM paanoCBs3u paboTatoT B uHTepBane 400 MIy — 1,2 [Ty, T.e. B CBU-
nuanasoHe. MakcuMalnbHas MOIIHOCTh MEPeNaTIYMKOB 0a30BbIX CTaHIMN He npesbimaet /00 Bm,
koahdunreHT ycuineHus aHTeHHbl /0 — 16 o0b. MolqHOCTh NepeNaTYUuKOB aBTOMOOMIBHBIX
cranuuii 8§ — 20 Bm, pyunsix paguotenedonoB 0,8 — 5 Bm. Jluna, npodeccuoHaabHO CBSI3aHHBIC C
uctounukamu DOMII, moxBepraioTcsi ero BO3ACHCTBHIO B TeueHUE pabouero IHS, HaceleHHeE,
MPOKUBAIOLIEE B HEMOCPEICTBEHHOW OJM30CTH OT 0a30BbIX CTaHLUMM, - 10 24 4 B CYTKH,
MOJIb30BAaTEIN — TOJBKO BO BpeMsi TelIe(QOHHBIX pa3roBOpOB. BpeMeHHO AOmycTHMbIE YPOBHH
(BAY) obnyuenus:

- npogheccuonanvroe gosoeticmsue — IPeJIeNbHO TOMyCTUMOE 3HaYeHue Iy = 2/1, Bm/MZ,
IﬂﬂMaKC < 10 BI’I’Z/MZ,'

- Henpogeccuonanvhoe 6o3oeticmeue — OOTyYCHHE HACEIEHUS, NPOXKMUBAIOUIETO BOJIU3U
aHTEHH 0a30BbIX cTaHUUi - ;77 < 0,1 Bm/MZ; oOiryueHue Moib30Barelseil paruoTeneoHoB - Iy < I
Bm/v’ K

2. [IpenenbHO  1OMYCTHMMBIE  YpOBHM  IUIOTHOCTH  IIOTOKA  JHEPIUH,  CO34aBacMOM
MHKPOBOJTHOBBIMH TIEYaMH B OBITOBBIX YCIOBHSX — 10 0,/ Bm/m’ Ha paccrosaum 50 £ 5 cM oT
0001 TOUKM MUKPOBOJIHOBOW IEYH.

Hns 3ammtel ot D1IM PY ncnonb3yroTes cieayronme MeTO bl
- YMEHBIUICHUE U3JIYYCHHS B UCTOUHUKE;
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- N3MCHCHUEC HAITPABICHHOCTH U3JTYUYCHUS

- YMCHbBIICHUC BPEMCHU BOBI[CﬁCTBPIH;

- YBCIIMUCHUEC PACCTOAHUA 10 UCTOYHHKA U3JTYUCHUA,
- 3alIUTHOC DKPAHUPOBAHHC,

- IMPUMCHCHHEC CPCIACTB HHI[HBHI[yaHBHOﬁ 3alllHuTHI.

2. PACYET DJEKTPOMATHUTHBIX IIOJIEM, YACTO MCIIOJIb3YEMBIX B
ITPON3BO/JICTBEHHbBIX YCJIIOBUAX

2.1. OLIEHKA YPOBHS BO3JIEVICTBUS DJIEKTPOCTATUYECKOI'O I10JIA (CII)

B cooTrBercTBMM ¢ BBIIAHHBIM IIPENOAABATENIEM 3aJaHMEM  OLEHKA YPOBHS BO3JEHUCTBHS
IIPOU3BOJUTCS B CIEAYIOLIEHN MOCIEI0BATEIIBHOCTH

1. [IpousBenure  pacdyer  NpeAeNbHO  JOIMYCTHMOIO  YPOBHS — HAIPSHKCHHOCTH
3JIEKTPOCTATUYECKOI0 MOJIs MPHU BO3IACHCTBUM Ha INEpcoHan Oojee OJHOro yaca 3a CMEHYy IO

bopmyre:

Enﬂy: 60/\/1:,

rae Epgy — OpenenbHO AONYCTHMBIM YpOBEHb HANpPSXKEHHOCTH WO, kB/m; t — Bpewms
BO3JICHCTBHY, U.

IIpenensno gonmycrumsiii yposeHs (IIY) HanpskeHHOCTH 21eKTpocTaTueckoro noust (Emjyy)
ycTaHaBluBaeTcs paBHbIM 60 kB/u B Teuenue [ yaca [23].

2. Ompenenute nomyctumoe Bpems npedsiBanus B OCII mo Gpopmye:
tz[on = (60 / Ed)aKT.)a

rae Epuom— haxTudeckoe 3HaueHue HanpskeHnHoctd DCII, kB/mu.

[Tpu Hanpsprkennoctu DCII, npepsimaromeit 60 kB/u, padota 6€3 TPUMEHEHHUS CPEJICTB 3aITUTHI
HE JIONycKaeTcs, a Ipu HanpsbkeHHOCTH MeHee 20 xkB/u BpeMs peObIBaHUS HE PErIIaMEHTHPYETCS.

3. Ilo mony4eHHBIM pacueTaM clenaiTe BhIBOJ O BpeMeHH paboTsl mepconana B OCII, B Tom
YHCJIE C UCTIOIb30BAHUEM CPEJICTB 3AILUTHI.

2.2. OLIEHKA YPOBHS BO3JENCTBUS DJIEKTPOMATHUTHBIX ITOJIEM (DMII)
PA3JIMYHBIX NTMAITAZOHOB UACTOT

Onenka DMII pa3nuuHOro AMAma3oHa 4acTOT OCYIIECTBISETCS Pa3AelibHO MO HANPSHKEHHOCTSIM
aneKTpudeckoro nosst (£, kB/m) u marHuTHOTO TI0J1s (H, A/M) WM MHAYKIIMK MarHUTHOTO ToJis (B,
mkTn), B iuana3zone yactot 300 M1y — 300 /7y no mioTHOCTH noToka sHepruu (I1113, Bm/MZ), B
nuamna3zone 4yactoT 30 x/y — 300 /7y— no BenTMYMHE YHEPTETUUECKON IKCIIO3UIINH.

2.2.1. DMII ITPOMBIIIJIEHHON YACTOTEI

[IpenensHO nomycTUMBINA YpOBEeHb HampspbkeHHOcTH OIl Ha pabouem MecTe B TeueHUE BCe
CMEHBI YCTaHaBIIMBACTCS PaBHBIM S5 kB/m [21].

Onenka u HopmupoBaHue OMII NpoMBIIUIEHHON YacTOThl Ha paboOYMX MECTax IepcoHaia
npoBoIUTCS AU((EepeHIPOBaHHO B 3aBUCUMOCTH OT BPEMEHHU MPEObIBaHUS B 3JEKTPOMAarHUTHOM
ToJIe.

1. IIpousBenute pacyer AOMYCTUMOIO BPEMEHU MpeObIBaHMs NEpCOHana (B COOTBETCTBUU C
BapuaHToM 3anaHus) B D11 npu HanpspKeHHOCTSX OT 5 0o 20 kB/m o hopmyie:
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T=(50/E)-2,

rae E — HanpspDKEHHOCTh AJICKTPUYECKOTO TOJIs B KOHTpoaupyeMoit 30He (E;, Ey, E3), kB/m; T —
JomnmycTuMoe BpeMs rpedbiBanus B D11 npu cOOTBETCTBYIOIIEM YPOBHE HANPS)KEHHOCTH, Y.

[Ipu nanpsokennoctu 11 ot 20 no 25 xB/m nomyctumoe BpeMsi mpeObIBaHus cocTaBiser (0
mun. ITpedsiBanue B OI1 ¢ HanpskeHHOCTBIO Oostee 25 kB/m 0e3 CpeACTB 3alUThI HE JOIMYCKAeTCsl.

2. PaccunTaiiTe BpeMsi peObIBaHUS MEPCOHANA B TeYeHHE pabovero JHSA B 30HAX C Pa3IM4IHON
HanpspkeHHOCThIo D11 o hopmyie:

Tup. = 8 (te/T 1 + teo/Te2 + te3/T g3 + ten/T En),

rae 7T, — IpUBEJEHHOE BPEMsl, SKBUBAJICHTHOE 110 Ouonorndeckomy 3¢ dexty npedsiBanus B OI1
HIDKHEH TpaHULbI HopMI/IpyeMoﬁ HaNpPsKCHHOCTH, 4, ter, te2 5 teg , tEn — BpEM: Hpe6BIBaHI/I$I B
KOHTPOJUPYEMBIX 30HAX HaNpsLKEeHHOCTIMU E;, B, E3, E,, u; Ter , Tg2 , Tgs , Ty — nomycTuMoe
BpeMs MpeObIBaHUS 1JIsi COOTBETCTBYIOIIUX 30H, Y.

[IpoBenenHoe BpeMsi HE JOJDKHO MpeBblaTh 8 u. Pa3nuuue B ypoBHSX HampsokeHHoOcTH Ol
KOHTPOJHPYEMBIX 30H yCTaHABIUBAETCS B [ KB/m.

TpeOoBaHus NEHCTBUTEIBHBI IPH YCIOBHH, YTO MPOBEACHUE padOT HE CBSI3aHO C MOJHEMOM Ha
BBICOTY, UCKJIFOUEHA BO3MOXHOCTh BO3JICHCTBHUS AJIEKTPUUECKUX Pa3psoB HA MEPCOHAJ, a TaKKe
MPU YCIOBUAX 3aIIMTHOTO 3a3€MJICHUS BCEX M30JMPOBAHHBIX OT 3€MJIM MPEIMETOB, KOHCTPYKIIHH,
yacTeil 000py10BaHUsI, MAIIINH, MEXaHU3MOB, K KOTOPBIM BO3MOKHO MPUKOCHOBEHHE PabOTAIOIINX
B 30Hax BiausHUA OII.

2.2.2. OMII INATTA3OHA YACTOT 30 KI'LL - 300 I'T'L]

Onenka u HopMupoBanue OMII ocymiecTBasSETCS MO BEIWYMHE YHEPrETUUECKOM 3KCIO3ULINU
(89). DOmneprermueckas oskcnozuiuss OMII  onpenensercs Kkak HPOU3BEAECHUE KBajapara
HaIPSKEHHOCTH 3JIEKTPUYECKOr0 MJIM MarHUTHOTO I10JI1 Ha BpEMsI BO3JCICTBUS HA YEJIOBEKa

1. PaccuuraiiTe >HEpreTHYECKy 3KCHO3ULMIO B AuanazoHe yvactot 30 xly — 300 My (B
COOTBETCTBHH C 3aJlaHuEM) 110 popMyiam:

). =E* T,
29, =H>"T,

rae £ — HanpspKeHHOCTh DJIEKTPUYECKOro mojs, B/wm, H — HanpsKeHHOCTh MarHUTHOTO IOJs,
A/m; T — Bpems Bo3AelicTBUS Ha paboueM MECTe 3a CMEHY, U.

2. PaccuuraiiTe »HEPreTUYECKyI0 SKCIO3UIMI0 MO IUIOTHOCTH IMOTOKA YHEPrUU B JHUANA30HE
gactot 300 M1y — 300 /' Ty no popmyne:

331‘[1‘[3 =TIII1D - T,

e [1173 — WIOTHOCTb [IOTOKA SHeprun (MxkBm/cm’).
[IpenenbHO AomycTUMBIE YpOBHM sHEpreruueckux sxcnosunuit (IIII]Y) na pabounx mecrax
MepcoHaa 3a CMEHY NMpUBEICHBI B Ta0. 2.
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Tabauya 2. ITJ]Y suepeemuuecxux sxcnozuyuit IMII ouanasona wacmom 30 kl'y — 300 [Ty

OOy B AMana3oHax 4actor, MI'n

[Tapamerp 300,0 -
0,03—3,0 |3,0-30,0 30,0 -50,0 | 50,0 -300,0 300 000,0
1. 2. 3. 4, 5. 6.
I, (B/M) - u 20 000 7000 800 800 -
93y (A/M)” - a 200 - 0,72 - -
2
?3nn9 (MxB/cm) ) ) _ - 200

9

MakcumanbHble JONYCTHUMbBIE YPOBHU HAIPSLKEHHOCTH AJIEKTPUYECKOTO M MAarHUTHOTO IOJIEH,
IUIOTHOCTH ITOTOKA 3Heprur DMII He NoKHBI IPEeBbIIATh 3HAYCHUH, IPEACTaBIEHHBIX B Ta0I. 3.

Tabauya 3. Maxcumanvroie II]Y nanpsoicennocmu u niomuocmu nomoxa suepeuu IMI1
ouanaszona yacmom 30 kl'y — 300 I'Ty

OOy B Anana3zoHax 4actot, MI'n

[Tapametp 300,0 —
0,03-3,0 |3,0-30,0 30,0 — 50,0 | 50,0 —300,0 300 000,0

1. 2. 3, 4. 5. 6.

E, (B/m) 500 295 80 80 -

H. (A/m)’ 50 - 3,0 - -

TII1D, MxB/cM” - - - - 1000 — 5000

* JI71st yCIIOBUH JTIOKAJIBHOTO OOJIy4eHUS! KUCTEH PYK.

[Ipenenbuo gomyctumeie ypoBHu DMII nuamazona wactor 30 kly — 300 [Ty nns HaceneHus
OTpa)keHbI B Ta0. 4.

3. Ompenenure npenenbHO JOMYyCTUMBINA ypoBeHb DMII It CpeAcTB CBSI3U U TEIIEBU3UOHHOTO
BelIaHus 110 GopMyIie:

Enay=21 - £,

Trac Eﬂﬂy — 3HAYCHHUEC MPCACIbHO JOIIYCTUMOI'O YPOBHA HAIIPSXKCHHOCTH 3JICKTPUYCCKOI'O ITOJIA,

B/m;

f—muacrora, MIy.

4. PaccunTaiite npeneiabHO JOMYCTUMBINA YPOBEHb INIOTHOCTH MOTOKA SHEPTUU IPU JOKAIBHOM
00JIy4eHHH KUCTEH PYK MpHU paboTe C MUKPOIOJIOCOBBIMHU YCTPOHCTBAMU MO hopmyie:

HH:_)HH)J; = (K : 33HH3n)1y ) /'T ’

rie 33 rongy — IPEAENBHO AOIMYCTUMBIN YPOBEHb SJHEPIETUUECKON IKCIIO3ULINYU [T0TOKA SHEPTUH,

paBHas

2 . .
200 mxBm/cm” (Tabn. 2.); K —xosddumueHT ociabineHuss 0nosorunieckoit 3¢ (HeKTHBHOCTH, paBHBIN

12,5;

T — BpeMs nipeObIBaHUS B 30HE 00JIy4eHHs 3a pabouuii 1eHb (padouyio CMEHY), U.
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Tabnuya 4. Ilpeodenvro oonycmumsie ypoeuu IMII  ouanazona yuacmom 30 kly — 300 I'Ty ons

Hacenenus
Jnanason 30-300 k[ | 0,3 -3 Ml | 3-30 M | 30 — 300 MI' | 0,3 — 300 Ty
YacTOT
ITmoTHOCTH
Hopmupyemslin roToxa
PMHDY Hanpsioxennocts anextpudeckoro noist E, B/m JHEpruu
napameTp
1105,
MKBT/cM?
IIpenensHO
JOTTYCTUMBIHN 25 15 10 3 1000 — 2500
YPOBEHb

* KpoMe CpEeJICTB palluo- U TEJIEBU3MOHHOTO BemaHnus (auama3zonvactot 48,5-108; 174-230
MTly).

** st cmydaeB OOJIydeHHs OT aHTEHH, pabOTaroIIMX B PEXKHME KPYyroBoro o03opa WU
CKaHUPOBAHMSI.

Bo Bcex ciydasx mMakcumanbHOe 3HaueHHe [[113yy He NOJKHO mpeBblarh 50 Bm/w’ (5000
MKBm/ead).

5. PaccuuTaiiTe mpenenpbHO JTONYCTUMYIO IJIOTHOCTh MOTOKA DHEPTHH MPU OOIYYCHHUU JIUI[ OT
aHTCHH, pabOTAIONIMX B PEKUME KPYroBOro 0030pa MJIM CKAaHUPOBAHMS ¢ YacTOTOU He O0osee 1 kI
U CKBXXHOCTHIO HEe MeHee 2() o ¢opmyre:

Hﬂan;[y =K (331'11'[3 nny / T):

rae K —xo3¢p¢unuent ocnabieHus OWOIIOTHYECKON aKTUBHOCTH NPEPHIBUCTHIX BO3JEHCTBHH,
paBHbIit /0.

HpI/I OTOM INNIOTHOCTDb ITOTOKA SHEPIUHU HE NOJIKHA ITPCBLIIIATDL JJIA AUAlld30Ha YaCTOT 300 MFI/; —
300 [Ty - 10 Bm/w’ (1000 mxBm/car’).

6. Onpenenure NpeneabHO JOMYCTUMOE 3HaueHue nHTeHcuBHOCTH DOMMU B nuamazone 60 x/y —
300 MI'y (Emgy, Hrgy, I3 ;y) B 3aBUCUMOCTH OT BpEMEHU BO3JEHCTBUS B TeUCHHE pabouero aHs
(paboueii cMeHbI) 10 popMyam:

_ 12
Enpy = (O3 Eugy / T)
Hiny = (39 Hugy / T)"?
nay — ( Hrny )
My = O9mmdmy / T,
rae Enypy, Hppy v IOy — npeAenbHo AOMYCTUMBIE YPOBHU HANPS)KEHHOCTH 3JIEKTPUYECKOTO,
MarHUTHOTO TONA W IUIOTHOCTh NMOTOKA 3Hepruu; I3 , 0y , U IOOpmgy ngy — NPEHACIBHO
JOTTYCTUMBIE YPOBHU HHEPreTUYECKOM SKCMO3UIIMHM B TeueHue padouero aHs (paboueil cMeHbI),
yKa3aHHBIC B Ta0. 2.
3HaueHus TMpeAeNbHO JOMYCTUMBIX YpPOBHEM HANpsDKEHHOCTH —dJeKTpuueckod  (Ergy),

MarHuTHOM (Hjy) COCTAaBIAIOIIMX M IJIOTHOCTH MOTOKA 3Hepruu (I/115;y) B 3aBUCUMOCTH OT
MPOJIOJKUTENIBHOCTH Bo3aeicTBust DOMU paarouactor npuBenensl B 1adm. 1.5., 1.6.
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[IAY HanpspKeHHOCTH JIEKTPUYECKOTO0 M MarHUTHOTO MoJis AuanasoHa yactot /0-30 xkly 1pu
BO3JICHCTBUU B T€UEHHUE Bcero padouero mHs (pabodeit cmeHbl) cocTaBisaoT 500 B/m u 50 A/m, a
npu pabdore 10 I1ByX yacoB 3a cMeny — /000 B/m u 100 A/m cOOTBETCTBEHHO.

B mmanaszonax uvacror 30 x/y — 3 My n 30 — 50 MIy yuuteiBaeTcss 2D co3aaBaeMble Kak

ANeKTpUdecKuM (D3g), TaKu MarHUTHBIMU (D39y) MOJIAMU:

(9Dk / D ) + (OPH / M) < 1

[Ipu o0srydeHnn OT HECKOIBKUX HCTOYHUKOB DMII, paboTaromux B 9aCTOTHBIX JUaNa30HaX, M

KOTOPBIX YCTAHOBJICHBI PA3JIMYHBLIC HHY, JOJI>KHBI CO6J'IIOI[3TBC${ cJIeayromuec yCJIOBUA:

(3351 /BBEHJIYI)+(33E2/33EH21Y2)+(33En/33EHI[Vn)+ ... T< 1

Tabnuya 5. Ilpedenvro donycmumvie YypOSHU HANPANCEHHOCMU INEKMPUHECKOU U MAZHUMHOLUL
cocmasnsiowux 6 ouanazone uacmom 30 kl'y — 300 My 6 3aeucumocmu om
NPOOOIHCUMETLHOCTIU 8030€UCTEUSL

Enz[y, B/Mm an[y, A/M

Bogﬂeﬁgiff;’f‘;me“‘*ocm 0,03 — 3[3-30MIn|30 — 300|033 - 3|30 — 50

’ MI'nt MI'nt MI'nt MI'nt
8,0 u Ooiee 50 30 10 5,0 0,30
7,5 52 31 10 5,0 0,31
7,0 53 32 11 5,3 0,32
6,5 55 33 11 5,5 0,33
6,0 58 34 12 58 0,34
5,5 60 36 12 6,0 0,36
5,0 63 37 13 6,3 0,38
4,5 67 39 13 6,7 040
4,0 71 42 14 7,1 0,42
3,5 76 45 15 7,6 0,45
3,0 82 48 16 8,2 0,49
2,5 89 52 18 8,9 0,54
2,0 100 59 20 19,0 0,60
1,5 115 68 23 1,5 0,69
1,0 141 84 28 14,2 0,85
90,5 200 118 40 20,0 1,20
0,25 283 168 57 28,3 1,70
0,125 400 236 80 40,0 2,40
0,08 u Mmenee 500 296 80 50,0 3,00

[Ipumeuanue. Ilpu nponomkutensHocTH Bo3aeiicTBus mMeHee 0,08u nanbHEillIee MOBBILIEHUE

HUHTCHCHUBHOCTHU HC IOITYCKACTCs.

[Ipy OXHOBPEMEHHOM WJIM TIOCIENOBAaTEIbHOM OOJIydUeHHH TIepcoHalla OT HMCTOYHHKOB,
paboTaronx B HEMPEPHIBHOM PEXHUME, U OT aHTEHH, U3TYYaIOLINX B PEXKUME KPyroBoro od3opa u
CKaHUPOBaHHUA, CyMMapHas 33 pacCuuThIBaeTCs Mo GopmyIe:

90 cyM — A0 w I9nm» mp »
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rae O9mmd epw — CyMMapHas 93, KoTopas He JOoJKHa npeBblmath 200 mxBm/cm vy I3pms, —
DD, co3naBaemas HENPEPBIBHBIM HU3Iy4eHHEM; IDIpmmr,, — I, CO3/aBacMas IPEPBIBUCTBIM
U3JTy4EeHHEM BPAIAOIUXCsl MM CKaHUPYIOIIUX aHTeHH, pasHad (0,1 - I1113,, - T,,).

Tabauya 6. Ilpedenvro donycmumsbie ypOGHU NIOMHOCMU NOMOKA SHEPSUU 8 OUANA30HE YACHOMm
300 MI'y — 300 I'Ty 6 3asucumocmu 0m npoooa*CUMENbHOCIU 8030€UCEUs]

[IponomxkutenbHOCTh BO3AeHCTBUS T,4 13 ppy, MKBT/cM2
8,0 u Oosee 25
7.5 27
7,0 29
6,5 31
6,0 33
5,5 36
5,0 40,0
4,5 44
4,0 50
3,5 57
3,0 67
2,5 80
2,0 100
1,5 133
1,0 200
90,5 400
0,25 800
0,2 1 meHee 1000

[Tpumeuanue. [Tpu IpoOAOIKUTEIBHOCTH BO3ICHCTBUS MeHee (),2 Jaca JaJibHEeHIIee MOBBIIICHHUE
WHTEHCUBHOCTHU BO3JICHCTBUS HE JOITYCKACTCS.

B nanHoit 1aboparopHoii paboTe MBI HE pacCMaTpPUBaeM UMITYJIbCHBIC 3JICKTPOMArHUTHBIC MOJIS
paauno TexHudeckux 0obekToB (MDOMII).

2.3. 3AIIIUTA OT BO3JIEMCTBUS SJIEKTPOMATHUTHOI'O I1OJIS

3amura OT U3IYYEeHUN W 3JEKTPOMArHUTHBIX TMOJIEH B HalIell pecnyOJuKe perjaMeHTUPYeTCs
3akonoM [IMP «OG6 oxpaHe okpyKarollel cpeabl», a TaKKe pAIOM HOPMATHBHBIX JOKYMEHTOB
(I'OCTs1, CanlluHs1, CHull ap.).

B wmemsax npenynpexiaeHus ~HEONIAarompUSATHOTO  BJIMSHUS HA  COCTOSHUE  3[I0POBbS
MIPOM3BOJICTBEHHOTO TMepcoHana OO0bEeKTOB U HaceneHus OMII ucmonb3yloT KOMILUIEKC Mep,
BKJIIOYAIOIUMNA B ce0s MPOBEACHHE OpPraHU3allMOHHBIX, MHKEHEPHO-TEXHUYECKHX M JIe4eOHO-
npoQUIAKTUIECKUX MEPOIIPUSATHIA.

OcHOBHOH €HOocOo0 3alUThl HACEJIEHUS OT BO3MOXKHOIO BpenHoro Boszaeiicteus OMII JIDII —
CO3JJaHUE OXpaHHBIX 30H WMUPUHON OT /5 10 30 m B 3aBUCUMOCTH OT HANpPSDKEHUS JIMHUM
anekTponepenayr. Ha OTKpBITOM MECTHOCTH MPUMEHSIOT TPOCOBBIE SKPAHBI, KEI€300€TOHHbBIE
3a00pbI, BHICAXKUBAIOT JIEPEBBS BHICOTOM OoJiee
2 m.

Opranu3allMOHHbBIE MEPONIPUATHUS BKIKOYAIOT:

— BblgeneHue 30H BoznerncTBus OMII (c ypoBHewm, npesbimaromuM [IJIY ¢ orpaxnenueM u
0003HaYeHHEM COOTBETCTBYIOIIMMH MPEAYIPEIUTEIbHBIMU 3HAKaMU );

—  BbIOOp pallOHAIbHBIX PEXKUMOB PabOTHI 000PYIOBAHUS;

—  pacrnoyiokeHue paboyux MECT U MapHIpyTOB MEPEeABMKEHUSI 00CIYyKMBAIOIIETO MEepcoHaa
Ha pacCTOSIHUSIX OT ucTouHUKOB DMII, obecnieunBaromux codmonenue [1J1Y;

155




— PEMOHT 000pyAOBaHMs, sBISIOIIErocss HcToyHUKOM OMII, cinegyer mnpoBOOUTH 110
BO3MO>XHOCTH BHE 30HBI BIIMSHMS [TOJIEH OT IPYTHX UCTOYHHUKOB;

—  OpraHM3aiueil cucteMsl onoseuieHus o padore ncroununkos MOMII;

—  pa3paboTKa MHCTPYKIMU 110 O€30I1aCHBIM YCIOBHUSAM TPyAa IIPpHU padboTe C

ncrounukom NOMIT;

—  cobmrofeHue npaBuil 6€30MacHOM KCITyaTalluu KICTOYHUKOB DMII.

HHXEeHEpHO-TEXHUYECKAE MEPOIIPUATHS BKIFOYAOT:

—  pauMOHaIbHOE pa3MelleHue 000py10BaHUS;

—  OpraHM3aiys AUCTAaHI[MOHHOTI'O YIIPaBJIEHUS allaparypoil;

—  3a3eMJIEHHE BCEX M30JMPOBAHHBIX OT 3€MJIM KPYIHOrabapuUTHBIX 0OBEKTOB,

BKJIIOYasl MalIMHbI 1 MEXaHU3MbI, METAIJIMUECKUE TPYObl OTOILUIEHUS, BOJOCHAOKEHUA U T. 1., @
TaK)K€ BEHTWISLIMOHHBIE YCTPONCTBA;

—  HCIOJB30BAaHUE CPEICTB, OIPAaHUYMBAIOIIMX ITOCTYIUICHHE 3JIEKTPOMArHUTHOW SHEPIHH HA
pabouue MecTa nepcoHana (MOrJoTUTENN MOIIHOCTH, SKPAaHUPOBAHHUE OT/ICJIbHBIX OJIOKOB MM BCEil
U3Iy4yarolel amnmapaTrypsl, padoyero MecTa, HCIOJIb30BaHWE MHMHHMMAJIbHON HEOOXO0ANMOM
MOIIIHOCTH TEHEpaTopa, MOKPBITHE CTEH, I0JIa M IOTOJKA IOMEIICHHH PpaguoNorIomaIiMU
MaTepuagamu);

—  I[pPUMEHEHHE CPEICTB KOJUICKTUBHOW M WHAMBHUIYalbHOH 3allUThl (3aLIUTHBIE OYKH,
IIUTKHY, [IUIEMBI; 3alIUTHAs OJ€KAa — KOMOMHE30Hbl U KOCTIOMBI C KaIIOLIOHAMH, U3TOTOBJICHHbIE
U3 CIEHUAIBHOU JIJIEKTPONPOBOAAIICH, PATMOOTPAXKAIOIIEH WM PaJUONOITIOMAIIECH TKAaHM;
PYKaBHILbl WIM NEepyaTkH, o0yBb). Bce yacTu 3alluTHON OJEKIbl JOJKHBI UMETh MEXIy co00i
AJIEKTPUYECKU KOHTAKT.

JleueOHO-TPOUITAKTUYECKHE MEPOTIPUATHSL:

—  Bce JMIa, Npo(ecCHOHANBHO CBSA3aHHbBIE C O0CTYKUBAaHHEM M SKCIUTyaTalMeld MCTOYHUKOB
OMII, B TOM uuciie UMIYJIbCHBIX, JOJKHBI IPOXOJUTH MPEABAPUTENbHBIN MPU MOCTYNJICHUN Ha
paboty (oTOop mns auI A pabOThl C MMITYJIBCHBIMH HWCTOYHHUKAMH) M TIEPUOIUYCCKHC
npopUIAKTUIECKHE MEIOCMOTPBI B COOTBETCTBUH C ACHCTBYIOIINM 3aKOHOIATEIECTBOM;

— 1una, He gocturimume 18-yjeTHero Bo3pacTa M OepeMEHHbIE >KEHIIMHBI JOMYCKAIOTCS K
pabote B ycinoBuAX Bo3HUKHOBeHUs OMII Tonbko B ciyuyasix, korja uHTeHcHMBHOCTh OMII Ha
pabounx metax He npesbimaeT [1J[Y, ycraHOBIEHHBIH 17151 HACETIEHMUS;

—  KOHTpOJIb 32 YCJIOBUSIMH TPY[a, 32 COONIOIEHUEM CaHUTAPHO 3MUJEMHOJIIOTHYECKUX TTPABUI
Y HOPMaTUBOB Ha pabo4MX MeCTax;

3. TIOPAAOK BBIIIOJIHEHMA 3AJJAHU A

3.1. BoiOpath BapuaHt

3.2. O3HaKOMUTCA C METOJIMKOMN pacyeTa.

3.3. B cooTrBeTcTBMM C JaHHBIMM BapHaHTa JaThb OLEHKY YpPOBHS BO3JEHCTBUSA
anektpoctaruyeckoro mnoinsa (DCII), onpeaenuts nomyctumoe Bpems npeObiBanus B OCIL.  Ilo
IIOJIyYEHHBIM pacueTaM cjiejaiTe BbIBOJ O BpeMeHHM paboTel nepcoHana B OCII, B ToMm yucue c
MCIOJIb30BaHUEM CPEJICTB 3aIIUTHI.

3.4. JlaTb OLIEHKY YpOBHS BO3JEHUCTBHS DSJIEKTpOMAarHUTHBIX mone (OMII) pasznuunbix
JMana30HOB MPOMBIIIIEHHBIX YAaCTOT COTJIACHO TaHHBIM BapUaHTA:

3.4.1.3MII [TIPOMBIIIJIEHHOM YACTOTBI. PaccuntaTh BpeMms IpeGbIBAaHMS IIEPCOHANA B
TedeHue pabodero JHS B 30HAX € pa3InyHON HanmpspkeHHOCThio OIT.

3.4.2. OMIT IUAITA3OHA YACTOT 30 KI'L[ — 300 ITL. Paccuutarb 3HEpPreTM4ecKyro
AKCIO3UIMIO B auarnaszone 4actoT 30 xly — 300 MIy (B COOTBETCTBHH C 3ajaHueM). PaccunraTh
SHEPreTUUECKYIO SKCIIO3UIINIO 10 MJIOTHOCTH IIOTOKA SHEPTUU B nuana3zoHe yactot 300 M1y — 300
I'Ty. OnpenenuTs TpenenbHO JOMYCTUMbIN ypoBeHb DMII 1u1d cpecTB CBSI3U U TENEBU3MOHHOTO
Beulanus. PaccuMtarh NpenenbHO JONYCTUMBIM ypOBEHb IUIOTHOCTH IIOTOKA SHEPrUHM IPH
JIOKAJIbHOM O0JIy4e€HUU KUCTEH pyK Mpu paboTe ¢ MUKPOIOJIOCOBBIMU YCTpoiicTBamMu. Paccuutarh
IIPEEIbHO JOMYCTUMYIO IIJIOTHOCTh ITOTOKA 3HEPTUU IIPU 00JIyUYEHUH JIUL OT AaHTEHH, padOTaOIINX
B PEXXHMME KpYroBoro o03opa win ckanupoBaHus. ONpeaenuTs NpeleibHO AOMYCTUMOE 3HAaYCHHE
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unTeHcuBHoctd OMMU B nuanazone 60 xly — 300 M1y (Eryy, Hryy, 1113;y) B 3aBUCUMOCTH OT
BPEMEHHU BO3JICHCTBUS B TeueHUE pabodero aHs (pabodeil CMEHBI).
3.5. [lonucath OTYET U CIATH MPEIOIABATEINIO.

2.7 JIabopatopHas padora Ne JIP-7 (2 yaca).
Tema: «MccaenoBanue 3()()eKTUBHOCTH METOIO0B M CPEICTB 3AIUTHI 0T BUOPAIIUN»
2.7.1 Henpb padoThI: N3y4eHNE NPUHLIMIIOB THTHEHNYECKOIO HOPMUPOBAHUS U CAHUTApHO-
TMTUEHUYECKON OLIEHKH MapaMeTpoB BUOPALUH.

2.7.2. 3anaum padoThI:
1. UccnenoBanue napameTpoB BUOpaLlMU IPOU3BOACTBEHHOIO 000pyI0BaHUS.
2. Otnenka 3(PEeKTUBHOCTU CPEACTB 3alTUTHI OT BUOpAITUH.

2.7.3 Ilepeyenb npudOpPOB, MATEPHUAJIOB, HCIIOJIb3YyeMbIX B J1a00pPaTOPHON padore:
1. CipaBouHbIE MaTepHaIbI.
2. ITpu6op BIIB-003.

2.7.4 Onucanue (xox) padoThi:

1. O6mue cBeneHus

1.1. Knaccuduxanus subpanuu

Ilon BuOpauueld NOHMMAIOT MEXaHUYECKHE KojeOaHus YIPYrux Tell, XapaKTepU3yHOIIHecs
NEpUOJUYHOCTBIO  M3MEHEHHUs IapaMeTpoB. BuOpauus BO3HMKaeT IpU  HENpaBWIBHOU
OaJaHCUPOBKE BAJIOB, IIKMBOB B MAlllMHAX U CTaHKaxX, BO3JECHCTBUU JTUHAMUYECKUX HArpy3ok, Ipu
pa0boTe MallIMH U MEXaHU3MOB yIapHOTO IEHCTBHUS.

[Tpon3BoACTBEHHYIO BUOpAIINIO, B OCHOBHOM, KJIaCCU(DULIUPYIOT:

0 Croco0y nepeaayr BUOPAIIHH;

10 HAINlpaBJIEHUIO IEHCTBUS BUOpaLIUN;

10 BpEMEHHOW XapaKTepuUCTUKe BUOpaIuy;

10 XapaKkTepy CleKTpa BUOpaLUy.

ITo cnocoOy nepenaun BUOpanMy Ha YelloBeKa pa3ivyaroT:

o0uiyr0o BHOpaLMio, MEPENAIOLIYIOCs] Yepe3 OINOpPHBbIE IMOBEPXHOCTH HAa TEIO CHUASILEro WIH
CTOSAIIETO YEI0BEKa;

JOKQJIbHYI0 BHUOpalMIO, MEPEAAIOILYIOCS Yepe3 pPYKU 4YeJIOBEKa WM OTACNIbHBIE YYacTKH Tela,
KOHTAKTUPYIOLIME C BUOPUPYIOLIUM HHCTPYMEHTOM.

Ilo HampaBneHMIO IEHCTBUS BUOpALUIO MOAPA3JENAIOT B COOTBETCTBUU C HANpPAaBICHUEM OCEH
OPTOTOHAJILHOW CUCTEMBI KOOPJUHAT:

JIOKQJIbHYIO BHOpaIUIO MOAPA3IESA0OT Ha JEHCTBYIOIIYIO BAOJIb OCEH OPTOTOHAJIBHOW CHCTEMBI

XY, Z X
KOOpAWHAT J2 T2 e OCh T papajulelbHa OCHM MECTa OXBaTa MCTOYHMKA BHOpaluu
(PYKOSAITKH, JIO)KEMEHTa, pPYJIEBOro Kojeca, pblyara YIpaBJI€HUs, YAEPKMBAEMOro B pyKax

Y zZ
O6pa6aTI>IBaCMOFO U3aCINsA U T.H.), OCh T TOepHneHAUKYJIsIpHA JIadOHH, a OCh T JIeXUT B

IJIOCKOCTH, 00pa30BaHHON OCBIO Xiu HaIPaBJICHUEM I1OAYU UJIU MPUIOKEHHUS CUIIBI (WJIK OCBIO
IpeaIuieybs, KOrJa Cuila He IPUKIJIAbIBAeTCA);
oOmyr0o BHOpalMi0 MOJAPa3feNslOT Ha TOPU3OHTAIBbHYIO, JACHCTBYIOLIYIO BAOJb  OCEH

OPTOrOHAJIBHOM CHUCTEMBI KOOpPAWHAT Xo» Yo, 2o , TIe Xo (OT cnuHBI K Tpyau) U Yo (ot

nmpaBoro Iuicda K J'ICBOMY) — TOpPU3OHTAJIBHBIC OCH, HAIIPABJICHHLIC I1apaJlJICIbHO OIIOPHBIM

Z . . .
MIOBEPXHOCTAM; BEPTUKAIBHYIO ~©, NEUCTBYIOLIYIO 10 BEPTUKAIbHOW OCH, IEPIECHAMKYIIPHON
OIIOPHBIM IOBEPXHOCTAM TeJIa B MECTAX €r0 KOHTAKTa C CUACHBEM, ITOJIOM H T.II.
ITo BpeMeHHBIM XapaKTepUCTUKaM BUOPALIMY BbIAEISIOT:
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IIOCTOSIHHBIE BUOpaLny, /Ul KOTOPBIX BEIMYMHA HOPMHUPYEMBIX ITapaMETPOB U3MEHAETCs He Ooee
yeM B 2 pasa (Ha 6 n1b) 3a Bpemst HaOJIIOACHUS;

HENOCTOSIHHbIE BUOpalMy, A KOTOPBIX BEIMYMHA HOPMHUPYEMBIX I1apaMETPOB H3MEHSETCS HE
MeHee 4eM B 2 pasa (Ha 6 nb) 3a Bpems HaOmioneHuss He MeHee 10 MUH NpH H3MEPEHUU C
IIOCTOSIHHOM BpeMeHU 1 ¢, B TOM 4uucie:

a) KojeOdroIuecss BO BPEMEHH BUOpaIMM, JUId KOTOPBIX BEIMYMHA HOPMHUPYEMBIX IapamMeTpoOB
HENPEPBIBHO U3MEHSETCS BO BPEMEHU;

0) mnpepblBUCTBIE BHOpalMM, KOIJla KOHTAKT 4YelloBeka ¢ BHOpauueill mpepsiBaeTcs, NpUYEeM
JUINTEIbHOCTh UHTEPBAJIOB, B TEYEHHE KOTOPBIX UMEET MECTO KOHTAKT, COCTaBisAeT Ooiee 1 ¢;

B) MMITyJIbCHbIE BUOpALMK, COCTOSAIIME U3 OJTHOIO WJIM HECKOJIBKUX BHOpAIlMOHHBIX BO3EHCTBUI,
KaKIbIM JUIUTEILHOCTRIO MeHee 1 c.

ITo xapakTepy cnekTpa BUOpPAIH BbIIENSAIOT:

Y3KOTOJIOCHBIE BUOpAIMH, Y KOTOPBIX KOHTPOJIMPYEMBbIE TapaMeTphl B 0JHON 1/3 okTaBHOM mojoce
qacToT Oosiee ueM Ha 15 b npeBblaroT 3Ha4eHUs B cOCEIHUX 1/3 OKTaBHBIX MOJIOCAX;
LIMPOKOIOJIOCHBIE BUOpALIK — C HEIIPEPHIBHBIM CIIEKTPOM LIMPUHOM 00Jiee OJJHOU OKTaBBI.

ITo nCTOYHMKY BOSHUKHOBEHHUS JIOKAJIbHBIX BUOpAINil pa3nuyaroT:

JIOKQJIbHYIO BUOpALUIO, IEPENAIOLIYIOCS YEIOBEKY OT PYYHOI'0 MEXAHU3MPOBAHHOTO MHCTPYMEHTA
(c ABUraTeNsiMM), OPraHOB PYYHOT'O YIPABICHUS MallMHAMH U 000pYIOBaHUEM;

JOK&JIbHYI0 BHOpaluio, MEpEAarollylocs 4YeJIOBEKY OT pPYYHOro HEMEXaHU3UPOBAHHOTO
MHCTpyMeHTa (0e3 jBurarenei), HampuMep, PHUXTOBOYHBIX MOJIOTKOB pa3HbBIX MoJenel u
o0pabaTbIBaeMBbIX JETaJICH.

ITo ncTOYHMKY BOSHUKHOBEHHsI 00111ast BUOpaLus MoApa3esseTcs Ha claelylolue KaTeropuu:

1 xareropuss - TpaHcHopTHas BHOpauMs, BO3IECHCTBYIOLIas Ha YeEJIOBEKa Ha pabdouumx MecTax
CAMOXOJHBIX UM MPHIENHBIX MAIIUH, TPAHCHOPTHBIX CPEACTB IPU ABMKEHUHM 10 MECTHOCTH H
Joporam (B TOM UHUCIIE IIPU UX CTPOUTENBLCTBE). K MCTOUHMKAM TPaHCIIOPTHOM BUOpALUU OTHOCST:
TPAKTOPBI CEIBCKOXO35MCTBEHHBIE U IPOMBIIUICHHBIC, CAMOXOJHBIE CEeJIbCKOXO3ANHCTBEHHbIE
MallMHbl (B TOM 4YMcie KOMOaWHbI); aBTOMOOWIM Tpy30Bble (B TOM YHCJE TATauyd, CKpENepsbl,
rpeiiiepsl, KaTKM U T.[.); CHETOOUUCTUTEIH, CAMOXOAHBIM FOPHO-IIAXTHBIN PEJIbCOBBIN TPaHCIIOPT;
2 xareropusi - TPaHCHOPTHO-TEXHOJIOTMYECKas BHOpaius, BO3JCICTBYIOLas Ha 4YeJIOBEKa Ha
pabouux MecTax MallMH ¢ OrpaHMYEHHON 30HOH NepeMelleHUs MO CIelUanbHO MOATOTOBIEHHBIM
MIOBEPXHOCTSAM IIPOU3BOJCTBEHHBIX [TOMEIEHUI, IPOMBIIIIEHHBIX IUIONIAI0K, TOPHBIX BBIPAOOTOK.
K ucTouHMKaMm TpaHCIOPTHO-TEXHOJIOIMYECKOW BHOpAIMM OTHOCST: 3KCKaBaToOpbl (B TOM 4HUCIIE
POTOpHBIE), KpaHbl IPOMBILUIEHHbIE M CTPOMTENbHBIE, MAalIUHBI [UIsl 3arpy3kKd (3aBaJIOYHBIC)
MapTEeHOBCKUX Ie4ell B METAJJIypru4ecKoM MpPOU3BOJACTBE; TOpHblE KOMOAMHbI, IAXTHBIE
MIOTPY304HbIE MAIIMHbI, CAMOXOAHbIE OYpUIIbHBIE KAPETKU; MyTEeBbIE MAIllMHbI, OETOHOYKJIAUUKH,
HaroJIbHbIM IPON3BOICTBEHHBII TPAHCIIOPT;

3 karteropus - TEXHOJIOTMYecKas BHOpalMs, BO3JEHCTBYIOIIAs HAa YeJIOBEKa Ha pabo4YMX MecTax
CTAllMOHAPHBIX MAIIMH U TEXHOJOIMYECKOro OOOpYAOBaHUS MM Iepefarolascs Ha pabouue
MecCTa, HE€ HMMEIOUIMEe MCTOYHUKOB BHOpamuu. K HUCTOYHUKAM TEXHOJIOTMUECKON BUOpanuu
OTHOCAT: CTAaHKU METaJIo- U JepeBooOpadaThIBarollue, Ky3HEUHO-IIPECCOBOE 00OpyHOBaHUE,
JUTEHHBIE MAIIMHBI, 3JEKTPUYECKHE MAalINHBI, CTAllMOHAPHBIE JJIEKTPUYECKHE YCTAaHOBKH,
HACOCHBIE arperatbl U BEHTUJIATOPHI, 00OpyJdOBaHUE Ul OypeHus CKBa)XKHH, OypOBbIE CTaHKH,
MAaIIMHbI I )KUBOTHOBOJICTBA, OYMCTKU M COPTUPOBKHU 3€pHA, 000PYJOBaHUE MPOMBILIUIEHHOCTH
cTpoiiMaTepualioB (Kpome OETOHOYKJIaTYMKOB), YCTAHOBKM XHMMUYECKOW M HePTEeXUMHUECKOH
IIPOMBIILIJIEHHOCTH U JIp.

OOu1ast BUOpalus KaTeropuu 3 1o MeCTy AeHCTBUS MOApa3AeisaeTcs Ha CIelyrolue TUIIbL:

a) Ha IOCTOSTHHBIX pabOuYMX MecTax MPOU3BOJICTBEHHBIX IIOMELICHMI;

0) Ha pabouyMx MecTax CKJIaJ0B, CTOJOBBIX, OBITOBBIX, JAEKYPHBIX M JPYTUX MPOU3BOACTBEHHBIX
MIOMEILEHUH, IJIe HET MallllH, TeHEPUPYIOIIMX BUOPALIUIO;

B) Ha pa0ouux MecTax MOMEUICHUH 3aBOJOYNpPAaBICHUS, KOHCTPYKTOPCKUX OOpo, J1aboparopui,
OBM u ap. nomenieHui 1y1st pabOTHUKOB YMCTBEHHOI'O TPYAA.

1.2. OCHOBHBIE XapaKTEePUCTUKU U HOPMUPOBAaHUE BUOPALIUU

158



OcHOBHBIMU (PUBHYECKUMU XaPAKTEPUCTUKAMH BUOPAIIMH SIBIISTIOTCS:
aMIUTUTYIHbIC 3HaYeHUsT BUOponepemeneHus X,
Kosie0aTesnbHas CKOPOCTh V ;
KOJIeOaTeIbHOE YCKOPEHHE a;
gacroTta f (I'1) konebanwmii.
K HoOpMupyeMbIM TIOKa3zaTelssM BHOpallMM OTHOCSTCS CpEIHHWE KBaJApaTUYHBIC 3HAYCHUS
BUOPOCKOPOCTH H/HIIK BUOPOYCKOPEHHSI, a TAKXKE UX JIOrapu(hMUIeCcCKue YpOoBHH B 1b.
Bubpockopocts onpeaensercs mo Gopmyie:
V=2n.f A
rae f—uacrora, I'i;
A — ammuuTyna, m.
Jlorapudmudeckue ypoBHU BUOpockopoctu Lv , 1b onpenenstor o ¢popmye:

v

L =20lg ——
V 5.107

rae V —cpeaHee KBaIpaTHYHOE 3HAYCHHE BUOPOCKOPOCTH, M /C.

Jlorapudmuaeckue ypouu Bubpoyckopenus La , nb onpenensitor mo ¢popmyie:

L =20lg —

a 210
IZie a — cpeJiHee KBalpaTUYHOE 3HaueHHe BUOPOYCKOpeHUs, M/c2.
Hopmuposanue Bubpanuu ocymiecTBisieTcs mo canutapasiM Hopmam CH 2.2.4/2.1.8.566-96.
I'urueHndeckas OIEHKA MMOCTOSIHHOM M HENMOCTOSIHHOM BHOpaluu, BO3JeHCTBYIONICH HA YeloBeKa,
IIPOU3BOJUTCS CIAEAYIOLUMHU METOJAMMU:
YaCTOTHBIM (CIIEKTPaIbHBIM) aHAJIM30M HOPMUPYEMOI'0 ITapaMeTpa;
MHTETrpabHOM OLIEHKOH 0 YacTOTE HOPMUPYEMOTI'O TapaMeTpa;
MHTETPaJIbHOM OLIEHKOH C yueTOM BpeMEHU BUOPALMOHHOTO BO3AEHCTBHS MO SKBUBAJICHTHOMY (110
SHEPrUH) YPOBHIO HOPMUPYEMOTO MapaMeTpa.
HopmupyeMslii quana3oH 4acTOT yCTaHaBIMBAETCS:
JUIs JIOKaJIbHOW BHOpaIMK B BUJI€ OKTABHBIX I0JIOC CO CPEIHEr€OMETPUUECKUMHU YyacToTaMu: §; 16;
31,5; 63; 125; 250; 500; 1000 I'1x;
i o0mied BMOpaluu B BUJE OKTaBHBIX MM 1/3 OKTaBHBIX MOJIOC CO CPEJHET€OMETPUUYECKUMHU
yactoramu: 0,8; 1; 1,25; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0; 10,0; 12,5; 16,0; 20,0; 25,0; 31,5;
40,0; 50,0; 63,0; 80,0 I'u.
HopMbl ycTaHOBIIEHBI 111 TPOIOJIKUTENIBHOCTH pabodeli CMEHBI B § 4acoB.
1.3. O6ecnieuenre BUOPOOE30MIACHBIX YCIOBHH Tpyaa
s oOecnieueHuss BUOPALlMOHHONW O€30MACHOCTH TPyAA MPUMEHSETCS KOMIUJIEKC MEPONPUATUH U
CPE/CTB 3allUTHI.
KoMIurekc 3auTHeIX MEPONIPUATHIA COCTOUT H3:
- TEXHUYECKHUX METOJIOB U CPEACTB 3alllUThl OT BUOpAIHii;
- OpTraHU3alMOHHBIX MEPONPUSATHH, HANMpPABICHHBIX Ha CHIDKEHHE IOCIEICTBHH BHOpanmuu Ha
OpraHu3M 4YejoBeKa.
OCHOBHBIE TEXHUYECKUE METO/IBI U CPEACTBA 3ALUTHI BKIIOYAIOT:
CHMKEHHE BUOPOAKTUBHOCTH MAIllMH U MEXaHU3MOB;
BUOpoeMIprpoBaHne (BUOPOTOTIIONICHHE);
UCIOJIb30BAHUE JIONOJHUTEIbHBIX YCTPOWCTB, BCTPAWBAaEMBIX B KOHCTPYKLHUIO MAallMHbI U B
CTPOMUTENbHbIE KOHCTPYKIIMH (BUOPOM30JIALINS, AMHAMUYECKOE BUOPOIIOTIIONIEHUE);
U3MEHEHHE KOHCTPYKTHBHBIX 3JIEMEHTOB MAIMH U CTPOUTEIbHBIX KOHCTPYKLUI (TOBBILICHHUE
YKECTKOCTH ).
B nanHo#l paGoTe ucciemyercss OAMH U3 CaMbIX paclpOCTPaHEHHBIX TEXHUYECKHX METOJIOB,
CHIDKAIOIMX BUOpAIHIO, - BUOPOU3OIISILINSL.
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MeTtoa BHOpOM3OJSALUYU 3aKIIOYAeTCS B YCTAaHOBJICHMHM MCTOYHUKA KOJeOaHMIl Ha aMOpPTH3aTOPHI
(BUOpPOM30IIATOPHI), CHUKAIOIIME Iepeaady KOoJeOATeNbHOW JHEPrHH 3allUIaeMOMY OOBEKTY.
AMOPTH3AaTOPBl MOTYT OBITH BBINOJHEHBI U3 METAIMYECKUX MPYXKHH, YIPYTHX HPOKIAJA0K W3
PE3UHBI, BOIIOKA, IPOOKH, pE3UHO-METAUNINYECKUX KOHCTPYKIMM U T.II.

D¢ heKTUBHOCTH BUOPOU3OJISAIIUN OIEHUBACTCS BEIMYUHON KOd(DPHITMeHTa nepenayu.
Koappuument nepenaun (KII) xapakrepusyeT BeIMUUHY JUHAMUYECKOTO BO3/ICHCTBUS NCTOYHHUKA
Koe0aHUN Ha 3alMIaeMblii OOBEKT W paBeH OTHOLICHUIO aMIUIMTYAbl BUOpOIEpeMelleHHUs,
BUOPOCKOPOCTH, BUOPOYCKOpPEHUS 3aIMIAEMOro OOBEKTa WIM ACHCTBYIOUIEH Ha HEro CHIIbl K
COOTBETCTBYIOIIEMY MapaMeTpy UCTOYHHUKA BUOpAINH:

F
_"o6
KIT = %
qu'

KosddunueHt nepenaun B cucteMax, rji¢ MOXHO peHeOpeYb TPEHUEM, MOKET OBITh PACCYMTAH T10
bopmyne

Kn=ﬁ(f/f0)211

rae  f-4yacrora BBIHYKAECHHBIX KOJICOAHUM;
f0 - coGcTBeHHast YacTOTa BUOPOU30IMPOBAHHON CHCTEMBI.
CoOcTBeHHas YacToTa BUOPOU30IMPOBAHHON CHCTEMBI

1
- | &
fo 27 %(cm

3

rame  XCT - craTMdecKas Ocajika CHCTEMbl Ha BHOPOHM3OJIATOpPAX IOJ JaBIIEHHEM COOCTBEHHOM
Macchl XcT=mg/c;

mg - CHJia TSDKECTH MAlllMHEI;

¢ - KO3 (HULHEHT )KECTKOCTH CUCTEMBI.

3aBucuMOCTh KOd((uIMeHTa Mepenadyd OT YacTOTHl BO3MYIIAMOIICH CHIIBI TPEICTABICHA HA
puc.6.2.

N3 puc.7.1 Bunno: mpu = {0 - KII makcumarnen (cimydait pe3oHaHca);

npu f < f0 - Bemmumna KII npubnmxkaercs k eaunune (3¢PEGEKTHBHOCTH aMOPTHU3aTOPOB
MHUHUMAJIbHA);

nipu £/ 0 > V2 - aMopTH3aTOPBI HAYMHAIOT TPHHOCHTE P QEKT.

Cy1iecTByeT ONTUMAIbHOE COOTHOLIEHUE MEKY YaCTOTOM BO30YKI€HUS U COOCTBEHHOW 4acTOTOM
konebanuit cuctembl. OHO coctapiser f/f0 =3..4, uro coorBercTByet KII = 1/8...1/15.

Cumxenne 3HaueHud KII mpu M3BECTHBIX 3HAUYEHMSIX YAaCTOTHl BO3MYINAIOMICH CHIIBI MOXKET
JIOCTUTAThCSl CHIKEHHEM YacTOThl COOCTBEHHBIX KOJIEOaHMM MCTOYHMKA, YCTAaHOBJIEHHOTO Ha
aMOpTHU3aTOpax, JUIsl Y4ero HYXHO CHU3HTH XECTKOCTh aMOPTHU3AaTOPOB JIHOO YBEIHYUTH Maccy
UCTOYHUKA KOoeOaHU.

K

1,0




Puc.6.1. 3aBucumocts koddurmenta nepenayuu (KIT) or yacToThl BO3MYIIAOIIEH CUJITBI:
1 — Ge3 yuera 3aTyxaHus KojeOaHUN B aMOPTH3aTOpax; 2 — ¢ y4eTOM 3aTyXaHHusl.

D¢ dexTuBHOCT BUOpOM30IALUH B 1B MOXKHO onpenenuTs o Gpopmyie

2
f—l

AL = 201gL =20lg
Kl 0

, Ab.

2. Onrcanue J1abopaToOpHO YCTaHOBKH
Buewnuii Buj yCTaHOBKY NPECTABIIEH Ha puc.2.

JlabopaTtopHasi yCTaHOBKAa BKJIIOYAaE€T B CBOWM COCTaB: BHOpPOCTEHI 1, TeHepaTrop CHTHAIOB 2,
u3MepuTenb BUOparmuu 3, 00BeKT BHOpomsomsimuu 4 ¢ BUOpOAATYMKOM, HAOOp 5 CMEHHBIX
BUOPO3AIIUTHBIX MOIYJICH /Il U3yUCHHS BIMSHHS 00IIeH U JIOKAIbHOW BUOpAIIHH.

{

—

OO0

0O0Q-e

Puc.2. Ycranoska «Bubpocrenn»
YcrpoiicTBO BUOpOCTEHAa TOKAa3aHO Ha pUc.3.

L |

s S N
= 3 | | \}qt'“ -

| J_:’/// -f_,/._;/,f{f I | r "J/'//,/ "{:’%}-#
L ) T

Puc.3. Cxema yctpoiicTBa BuUOpocTeH1a

Bubpocrenn uMeeT ANEKTPOMArHUTHYIO
CUCTEMY BO30YKICHUS BUOpanuii u
CMOHTHPOBAH B MarHUTOMNPOBOJAIIEM KOPITyCe
1. TTocTositHHBIN MarHUT 2 TOPOUJIATBLHOTO THUIIA
MPUKPEIUISETCS ¢ TOMOIIBIO KJIes Ha OCHOBAHUU

3 wu3 MarHuTompoBojsmed  cranu. Ha
MPOTHBOIOJOKHOM  TOJIOCE  TOCTOSHHOTO
MarHuTa C TOMOUIbIO KJes 3aKpervisiercs
CepACYHUK 4, KOTOPBII BXOIUT B
HAITUHIPUYECKOE OTBEpCTHE

MarHUTONPOBOAIIET0 Kopmyca. BuOpocronm 5
YCTAaHOBJIEH Ha KaTylmke BO30yXIeHus 6,
KOTOpasi 3aKpeIuIsieTcss C IOMOIIBI0 YeThIpeX
IUIOCKUX TPYXHUH 7 Ha MarHUTONPOBOJSIIEM
KopIyce. ToxomonBo B! OT  KaTyIIK{
BO30YKJICHHSI BHIBE/ICHBI HA KIIEMMBI.

Hanpasnenue Bo3aeiicTBUs BUOpPALIMM OCYILECTBIIAETCS TOJBKO B BEPTUKAILHOM HalpaBJICHUH.
OOBeKT BHOPOM3OJAIMM TPENCTABISAET COOOW YCTPOWCTBO, KOTOPOE OOECIECUYMBACT YCTAaHOBKY
IUTAaCTHHBI ¢ BUOpOAaTYMKOM. Takke MOXXKHO HM3MEHATh Maccy OObeKTa BHOPOM3OJIALMH 3a CUET
YCTAaHOBKHW Ha HCM OOMNOJTHUTCIbHBIX MCTAJUIMYCCKUX IJIACTUH, BXOAAIINUX B €ro COCTAaB.
Bubpo3amuTtHelii MOAYNIb MpeaCcTaBiIseT co0OM yCTpPOMCTBO, COCTOsAIIEE U3 ABYX NapauleNbHbIX
IUTACTUH, MEXJIYy KOTOPBIMH YCTAHOBJIEHBI BHOPOM3OISATOpPBHL. B KauecTBe BHOPOM3OISATOPOB
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NPUMEHSIOTCS BUTHIE MPYXHHBI C PA3TUYHBIM JUAMETPOM IPOBOJIOKH, IJIOCKUE MPYXKUHBI U
IUTACTUHBI Pa3lMyHOM Macchl. B kauecTBe BHMOpOM30IMpYIOIIEH NPOKIAAKH HCIHOIb3YeTCA
MIEHONOJINYPETAH.

3. ITpuGops! 111 U3MEPEHU TapaMeTPOB BUOpaLUu

Jlst u3MepeHus mapaMeTpoB BUOpaIuu ucmoiabzyercss M3mepurens myma u Bubpamuu BIIIB-003-
M2 u Ludposoit msmepurens sudpannu ATT-9002.

N3meputens BIIIB-003-M2 kpome u3MepeHHs MapaMeTpOB IIymMa MpeAHa3HA4YeH TaKxke s
U3MEpPEHUS] CPEAHMX KBAJpPAaTUUYECKUX 3HAYEHU BHOPOCKOPOCTM M BUOPOYCKOPEHHS M UX
Jorapu(pMHUUECKUX YPOBHEW Kak OOIIel, TaK M JIOKAIbHON BHOpAIMU B CTaHJAPTHBIX OKTaBHBIX U
TPETbOKTABHBIX YAaCTOTHBIX Mojocax B nuanasoHe 0...140 nb.

JInnesas manens npubopa nmokasaHa Ha puc. 4.

Em;“u AEEEEEEEEEEEEE @

. ﬂ !&_. e : PO P AROTRS
AT 2y

- £ DO

-ﬂ@ .‘EI' I“r\q“m Lﬂ'“. .aw

Puc. 4. U3mepurens myma u Bubpanuu BIIIB-003-M2 (nunieBast maHesnsn)

Ha nuueByro manens mpuOopa BBIBEIEHBI CIEAYIOLINE OpraHbl YIpPaBICHUS, PETYIUPOBAHUS U
WHIUKALNY:

nepexmtouarens POl PABOTDI ¢ nonoxeHusiMu:

«O» - I BKITIOYEHUST U3MEPUTEIIS;

« ST‘- #WKOHTpOM cocTostHUS OaTapei

« » - BKJIFOUEHUSI U3MEPUTEIISL B PEKUM OJIOKUPOBKH;

F, S, 10S — my1st BKIIOYEHUS U3MEPUTENS B PEXKUM U3MEPEHHS C TIOCTOSIHHON BpemeHH F (ObIcTpo),
S (memnenno), 10S (10 ¢);

CTpPEJIOYHBINA MPUOOP — JIIsl OTCUETa U3MEPSAEMON BETUUMHBI M KOHTPOJIS HANIPSKEHUS TUTAHUS;
nepexarouarenu JJIT1, db, AJIT2, db u enuanunsie uaaukaropst 20, 30...130 db;
3.10-3,0,01...103 m. S-2;

0,03;0,1 ... 104 mm. S -1,

npeJHa3HayYeHHbIe JUIsl BHIOOpA MPEETIOB M3MEPEHUI 3BYKOBOTO J1aBJICHHs, BUOPOYCKOpPEHUS M
BUOPOCKOPOCTH COOTBETCTBEHHO;

nHpukarop «IIPI'» - s mHAMKanuy neperpy3Ku U3MEpUTEILHOTO TPAKTA;

KHOIKa «a/V» - U1 BIOOpa pekrMa U3MepeHus: BUOPOYCKOPEHHS UM BUOPOCKOPOCTH;
nepexirouarens OJIT, Hz ¢ nonoxenusmu:

1; 10 — s Bxmrouenuss @BY 1; 10 ', orpaHnyYMBaroero 4acTOTHbIM Uana3oH MpyU U3MEPEHUU
BUOPOYCKOpPEHUS U BUOPOCKOPOCTH;

JIMH — nns Brmouenus ®HY 20 x['u, orpannymBaroiiero 4acTOTHBIM IMANa3oH MPU U3MEPEHUH
YPOBHsI 3BYKOBOI'O JIaBJIeHHUs 110 Xapakrepuctuke JINH;

A, B, C — st BKITIFOUCHUSI KOppeKTHpYyronux GuibTpoB A, B, C;

OKT, 1/3 OKT — nmnst BKIIOYEHHS HW3MEPUTENS B PEKUM YaCTOTHOTO aHAIM3a B OKTAaBHBIX WU
TPETHOKTABHBIX YaCTOTHBIX MOJIOCAX;

nepeximouatens OJIT, OKT ¢ knonkoit kHz, Hz myist BBIOOpa 0THOM W3 OKTaBHBIX (TPETHOKTABHBIX )
CTaHJApTHBIX YaCTOTHBIX OJIOC;

kaonka «10 kHz / 4 kHz» - ana xmrouenus ®HY 10 x[m wim 4 [, orpanmumBaromiero
YaCTOTHBIN JMANa30H MPU U3MEPEHNU BUOPOYCKOPEHHSI U BUOPOCKOPOCTH;
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kHonka «CB//IU®Dy - nns u3mepeHuii B pexxume cBo001HOT0 Wit AU QPy3HOTO MO,
rae3aa: «50 mV» - BBIXOJ] C KaIMOPOBOYHOTO T€HEPATOPa;

« .»iu@m[coe)mﬂeﬂnﬁ npexycunutens BIIM-101.
KanubpoBka nsmepure
KanubpoBky uszMepurens HE0OXOOUMO MPOU3BOIUTH KaXAbIH pa3 Mepes] HadyaloM H3MEpPEHHH B
clieyroniel mocae0BaTeIbHOCTH.
CoenMHUTH BBIXOJ] PKBHBAJIEHTa BUOpompeoOpazoBaTens ¢ BxoaoM mpenycuinutens BIIM-101,
BBIXOJ] KOTOPOT'O OJICOETUHUTD K THE3LY «—>» U3MEPUTEISL.
I'mezno «50 mV» usmeputens coenuHuTh kademem 5P6.644.368 (BXOIUT B COCTaB KOMILICKTA
mpubopa) ¢ BXOJI0OM 3KBUBAJIICHTAa BUOpOTIpeoOpa3zoBaTes.
Ilepexmouarens usmeputens POl PABOTHI ycranoButs B mosoxenue «P ». Pesucropom «P»
YCTaHOBUThH YyKazaTedb CTPEJIOYHOro Mpubopa u3Mepurens Ha OoTMeTKy mkanbel 0,5 (auana3oH
mkanel 0..1), 9TO yYHTHIBaeT ACWCTBUTENbHOE 3HAUYeHHE KOd(PUIMEHTa Mpeodpa3oBaHUS
BuOponpeoOpazoBarens (narunka [JH-4).
Ot rHe3ma «50 mV» usMmepurens orcoeAMHUTH Kabenb 5P6.644.368 u NpUCOETUHUTH €ro K
natuuky JIH-4.
ITpubop roros k padoTe.
N3mepenue BUOPOYCKOpEHHSI U BUOPOCKOPOCTH
ITpu usmepeHnn BUOPOYCKOPEHMS IEPEKITIOYATEIN U3MEPUTENST YCTAHOBUTD B IOJIOKEHHE:
PO/] PABOTHI -F;
JUIT1,dB-80;
JUIT2, dB-50;
@®JIT, Hz-OKT('/30KT);
BCE KHOIKU OT>KaThl.
[Ipu sToM nosken ceetuthbest uuAMKaTop 130 nb.
B 3aBucuMocTH OT 4acTOTHOTO Auamna3zoHa udMepeHus nepekitouatens OJIT Hz ycraHoBuTh B
nonoxkenue [ maun 10, a kaonka «10 kHz/4 kHzy» Haxxata uin oTKara:
pu u3MepeHuu obmel Bubpamnuu - nepexiouarens @JIT Hz B monoxenun 1, kaonka «10 kHz/4
kHz» naxara;
MIPU U3MEPEHUH JIOKaIbHOW BUOparuu - nepekmtouarens OJIT Hz B monoxenun 10, kHomka «10
kHz/4 kHz oTxara.
[Tepexmtouarens PO/l PABOTDI ycranoButh B monoxkenus F, S wnu 10S; ecnu npu n3mMepeHusx
HU3KOYACTOTHBIX COCTABIIAIONIMX BO3HUKAIOT (UIYKTYalu (KojeOaHMs) CTPENKU H3MEpPUTENs, TO
nepexitouarens POl PABOTDI cnenyer nepesectu u3 nonoxenus F B moyoxenue S.
[IpousBectu n3MepeHus, Mpu HEOOXOUMOCTH U3MeHsId nonoxeHnue nepexntovarenei AJIT1, dB u
JUIT2, dB.
Ecnu npu n3mepeHun ykasaTelb CTPEIOYHOIO IPUOOpa M3MEPUTEN HAXOAUTCS B Hadalle ILKaJbl,
To e€ cieayer BbIBecTH mpaBee nudpbl 4 (BepxHsas mkana) uiad mudpsl 10 (cpemHss mkana)
nepekmtouarenem JJJIT1, dB. Ecnu nepuonuuecku 3aropaercst ungukatop «IIPT'», To
nepexmouarens JJIT1, dB crenyer mepeximounTh Ha Oojiee BBHICOKHI ypOBEHB (BJIEBO), IMOKa HE
IIOTacHET UHJMKATOP, a 3aTEM HUCII0JIb30BaTh aHaJIOrM4HO nepekiatoyarens JJIT2, dB.
[TpousBectn OTCU€T MokazaHuii mpubopa (cymMma MOKa3aHWM MO HIKajle CTPeIoyHoro mpubdopa u
nepexmovareneit JUJIT1, dB u JUJIT2, dB). Ilpu pabGore c BuOpompeoOpazoBarenem J(H-4
MoKa3zaHus npudopa HeoOX0MMO YMHOXKHUTH Ha 10.
[Ipuy wu3MepeHMH BHOPOCKOPOCTH HEOOXOIMMO HaXaTh KHONKY «a/V» H©  TOBTOPHTH
MOCIIeI0BATEIHHOCTD OTEepaliil Mpu U3MEPEHUH BUOPOYCKOPEHUSI.
IIpu u3mepeHun BUOPOYCKOPEHHUs (BUOPOCKOPOCTH) B OKTaBHBIX (TPETbOKTABHBIX) CTAHJAPTHBIX
noocax yactot mnepekmouatens OJIT, Hz ycranaBmupaercs B monoxenue OKT (1/3 OKT), a
nepexmrouarenem OJIT, OKT (1/3 OKT) - HeoOXOIuMBbIid OKTaBHBINA (TPETHOKTABHBIN) (QHILTP
(xnonka «kHz/Hz» npu HM3KMX dacTroTax HaxaTta, a HauumHas c¢ 1000 I'm - omxkara).
ITocnenoBarenbHOCTh U3MEPEHUM Ta K€, YTO U B MPEABIAYLINX CIydasX.
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Omnpenenenue pesyibTaTa HM3MEpEeHUs B JIOTapU(PMHUUECKHX YPOBHSX BHOPOCKOPOCTH U
Bubpoyckopenus (Lv, La, n1b) mpousBoauTcss cyMMUpOBaHHMEM NOKa3aHUS, COOTBETCTBYIOILEIO
CBETSLIEMYCSl UHAUKATOpY B b, M MOKa3aHUs CTpeaoyHoro npubopa B ab. 3aTeM K pesyiabTaraMm
M3MEpEHMS IPUOAaBUTh CIAEAYIOLINE 3HAUCHHUS:

IIpU U3MEPEHUH YPOBHSI BUOPOCKOpOCTH - 46 1b;

IIPU U3MEPEHUU YpOBHsI BUOpoyckopeHus - 60 nb.

[Hudposoit uamepurens Budparuu ATT-9002

Hudposoit mopratuBHbl u3Meputens BuOpammu ATT-9002 npennasHaueH i1 H3MEpPEHHS
CKOpOCTHM U YyCKOpeHHs BHOpauuu. Jlmamasonel usmepeHus Bubpockopoctd — 0...200 mm/c;
BuOpoyckoperus — 0...200 m/c2. Bueurnuii BUJ 1 opransl yrpaBlieHUs IOKa3aHbl Ha puC. 7.5.

Puc. 5. Buenmnuit Bug uamMeputens BUOpamuu
ATT-9002 Iucmeit

BxoaHoe rHe3no A U3MepUTEIbHOrO 30H,1a
Beixon nns uaTepdeiica RS-232

[TepexmrouaTens RMS/PEAK
(cpenHeKBagpaTHICCKOC/ TTHKOBOE)
[TepexmrouaTens ACC/VEL
(YycKOpeHHe/CKOpOCTh)

Knomnka dukcanum 1aHHBIX

Knonka «Bxki1./BbeIkiL.»
e d3 (- 4 Knonka mamaru «3amuce»
) - 5 KHOHKa; HaMVSITI/I «Br130B» }
12 barapeiinbiii  oTCek, KphIlmKa OaTapeifHOTO

w O ~-m

OoTCeKa
BNC pa3zbem kabens garduka
Munu-pazbem kabels JaTdyuka
14 BxoaHoe rae3no garurka BUOpauu
Jatunk BuOpanuu
MarauTHoOe OCHOBaHHUE

- v,

4. IlopsiioK BBINOJIHEHMS paOOTHI

4.1. Mepsl 6€3011aCHOCTH TIPH MPOBEICHUH J1abopaTOpHOI pabOThI

4.1.1. K paboTe co CTEH/IOM JOMYCKAIOTCS JIMIA, 03HAKOMJICHHBIE C €r0 YCTPONCTBOM, IPUHIIMIIOM
JeicTBUS 1 MepaMu 0€3011aCHOCTH B COOTBETCTBUU C TPeOOBAHUSIMU, TPUBEICHHBIMH B HACTOSIIIEM
paszeie.

4.1.2. Tlpu cMeHe BUOPOM3OIUPYIOIMIMX MOIYJIEH Ha BHOPOCTOJIE BHOPOCTEHAA WM W3MEHEHUHU
MOJIOKEHUST BUOPOCTEHJAa OTHOCUTEIIEHO OCHOBAaHHUS BBIKIIIOUUTh TE€HEPATOP HHU3KOYACTOTHBIX
CUTHAJIOB.

4.1.3. Tlpu skcIulyaTallud M PEMOHTE I'€HEpaTOopa BO3MO)KHA OINIACHOCTb IOPAaKEHUs IE€pCcCoHaa
3JIEKTPUYECKUM TOKOM HamnpsbkeHuem 220 B, wactoroit 50 I'.

B cBs3u ¢ aTMM npu paboTe ¢ TeHepaTopoM U U3MEPHUTETIeM HEeOOXOIMMO BBIITOJIHATH CIECTYIOLIHE
TpeOOBaHUS:

3a3eMJIITh T'€HEpPaTOp U M3MEPUTEIh C MOMOILNBIO KJIEMM 3alllUTHOIO 3a3€MJICHUS Ha KOpILycax
puOOpPOB;

BCTaBKH IIJIAaBKHUE B MIPHUOOPAX JOJDKHBI OBITH UCIIPABHBIMU;

3aIpelaeTcs SKCIUTyaTalys FTeHepaTopa U U3MEPUTEIS MPU CHATHIX KPbIIIKaX;

3arpenaeTcs NPOU3BOIUTh PEMOHTHBIE pabOTHI B TeHEPATOpe MO/ HAPSKEHHEM;

IpU PEMOHTE U PEryJUpOBaHUU NPUOOPOB HEOOXOIMMO HCIOJB30BAaTh PYYHOH HHCTPYMEHT C
JTUAIEKTPUUECKUMU PYKOSITKAMH.

4.1.4. Ilepen BKJIIOYEHHEM T'eHepaTopa yOeIUThCS B HAaJEKHOCTH KPEIJICHUS! CMEHHBIX 3JIEMEHTOB
Ha BUOpOCTOIIE.
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4.2. ITopsiioK BBIMOJTHEHUS PAOOTHI

4.2.1. 3akpenuth 00BEKT BUOPOU3OIIALIMN HA BUOPOCTOJIE.

4.2.2. Tlonkmtounth reHepatop k cet 220 B. CoenuHUTh BBIXOJHBIE THE3/[a TeHEpaTopa C
Harpy3Kkoil, BKJIIOUUTb TyMOJIep «CeTb» U JAaTh IPOrpeTbcs IeHepaTopy B TeueHue 10 MuH.
['eneparop rotos k padoTe.

4.2.3. BHauasne yCTaHOBUTH C OMOIIBI0O MHOXHUTENS (1103. 1 , puc.6.1) nuanaszon x1, nanee pydukoi
IUTABHOTO PETYIUPOBaHUs 4acTOThI (1103.8, puc. 6.1) yCTaHOBUTH 3HAYEHHUE OKTABHON YacCTOTHI
BO30yxaeHuss 2 [, KOHTponupys 3TO 3HA4€HHE Ha HHIUKATOpe 4acToThl (103.2, puc. 6.1).
3HaueHue aMIUMTYAbl BHOparuu (KodpQuieHTa yCcuieHus), YCTaHaBIMBAeMONl Ha reHeparope
(1mo3.7, puc.6.1) 3agaeTcs mpenoiaBaTenemM.

BHUMAHMUE. Ilpu BO3HUKHOBEHHMM MEPETpy3KHM Ha JIMIIEBON MaHEIU TEeHepaTtopa 3aropaercs
ceerognon «IIEPEI'PY3KA» (mo3.4, puc.6.6). HeoOXxoammMo BBIKIIOYUTH CETEBOE IMHTaHUE
TymOsepom (1103.5 puc.6.6). [ToBropHOE BKIIIOUEHHE CETEBOTO0 MUTAHHS BO3MOXKHO TOJIBKO MOCHE
MOTaCaHMs CBETOIMO/A HATPY3KH.

4.2.4. TlonroroButh u3MeputTenbHbi nmpubdop ATT-9002 x paboTe, MOAKIIOYMB U3MEPHUTEIbHBIN
30H] K BXOJHOMY pazbeMy Npuodopa.

4.2.5. llpunoxutre HU3MEpPUTEITBHBIN 30HA Hu3MepurenbHoro mpubopa ATT-9002 marHuTHOMN
MOBEPXHOCTHIO K TOBEPXHOCTU U3MEPSIEMOT0 O0BEKTA B HAMPABICHUU OCH Z.

4 2 3 4

.ﬁ .
\
—
il el MHOWUTEN d
100 — u OCTIARITEHU
1 =

m } | - TTEPETPY3KA
YACTOTA Tn AMTTITUTYV
+ RXOJT [ ;’ ; | RhIXO CETh
? f f

el 8/ &/ 5/

Puc. 6. JIuiesas nmanens T'CHECPATOPAa HU3KOYACTOTHBIX CUT'HAJIOB

Ecnu moBepXHOCTh M3MepsieMoro o0ObEKTa U3 HEMarHMTHOTO Marepuaia, HeoOXOIuMO AepXkaTb
JaTYUK B pyKe, Kacaschb IOBEPXHOCTH U3MEPSAEMOT0 OOBEKTA.

4.2.6. BxirounTte npuOOp OJTHOKPATHBIM Ha)KaTHEM KHOTKH «Bxi1./BBIKIL».

4.2.7. Ycranosute nepekatoyarens ACC/VEL B nonoxxenne ACC.

[TpousBenute u3MepeHus: BUOPOYCKOpPEHHsI 00bEeKTa BUOpAIlMM B HampaBiIeHUHN Z Ui o0Iel uin
JOKaJIbHOM BHOpalMu BO BCEM JUAla3OHE YacTOT, M3MEHsS 4YacTOTy BHMOpalMM € IOMOIIBIO
MHOKUTENSI U PYYKOH IJIABHOTO PETYNHPOBaHMs reHepaTopa. Pe3ynabTaTbl U3MEpeHUN 3aHECTH B
TabJIMIly oT4eTa 0 padoTe.

4.2.8. Ycranosute nepekimouatenb ACC/VEL u3meputensHoro nmpudopa ATT-9002 B mosnoxeHue
VEL.

[TpousBenute u3MepeHUs BUOPOCKOPOCTH 0OBEKTa BUOpAIlMU B HaIpaBieHUU Z A oOuie uiu
JIOKaJIbHOM BHOpanuu BO BCEM JUANa30HE YacTOT, M3MEHsS 4YacTOTy BHMOpalMM € IOMOIIBIO
MHOKUTENSI U PYYKOH IUIABHOTO PETYNHMPOBaHMs reHepaTopa. Pe3ynabTaThl U3MEpeHUN 3aHECTH B
Ta0JIMIly OTYETA.

4.2.9. Beixnrounth TeHepaTop. CHATH OOBEKT BHOPOM3ONSIIIMM C BHOPOCTOJA, MPUCOSAUHUTH K
HEMy BUOpO3alIUTHBIA MOAYJIb U B cOOpe YCTAaHOBUTb Ha BHOpOCTONE CTEHJA. BKIOUYMTH
reHepaTop.

4.2.10. Tlpunoxute W3MEPUTENbHBbIM 30HA u3MeputTenbHoro npubopa ATT-9002 marHuTHOM
MOBEPXHOCTHIO K IOBEPXHOCTH H3MepsieMoro o0bekTa B HampaBieHuH ocu Z. I[Ipoussemute
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u3MepeHus: BUOpoyckopeHus coriacHo m. 4.2.7. Pe3dynbrarsl u3MepeHUi 3aHecuTe B TaOIUIlY
oTyeTa.

4.2.11. Amnanoruunbie wusMmepenus (nm. 4.2.9, 4.2.10) mnpousBecTH C  pa3’IMUYHBIMU
BUOPO3ALUTHBIMU MOJIYJISIMU MO 33/IaHUIO MIPENoaBaTes.

4.2.12. Tlocne BbINOIHEHUS J1aOOPAaTOPHON pabOTHI OTKIIIOUUTh T€HEPATOP U U3MEPUTEIID.

4.2.13. Tlo pe3ynpTataM HU3MEPEHUH MPOM3BECTH pacueThl YPOBHEH BHOPOCKOPOCTH W YPOBHEH
BUOpoycKkopeHus 1o popmynam 6.2, 6.3.

4.2.14. Tlo mpunoxxkeHuro 1 ompenenuTh CaHUTAPHBIE HOPMBI BUOPOYCKOpPEHHUs I OOIeld u
JIOKaJIbHOM BUOpanuu kateropuu 3. Buectu B Tabinuily oTuera.

4.2.15. ComnocTaBuTh MONYYEHHbIE SKCIEPUMEHTANbHO 3HAYCHHs] YpOBHEH BUOPOYCKOpEHHS C
HOPMHUPYEMBbIMH 3HAUYEHUSIMHU U CIETaTh BHIBOIBI.

4.2.16. Paccuntarh kod(puUIMEHTH Nepefaud Al KaXIO0ro HCIBITYeMOro BHOPO3allUTHOTO
MOJyJId 10 3aMe€paM BUOPOYCKOPEHHS Ha BCEX YaCTOTAX:

KII = ao6/auct = Vob/Vucr

rjae ao6 ,Vo0 - BUOpoyckopenue (BUOPOCKOPOCTh) 00bEKTa C BUOPO3AIIUTHBIM MOJIYJIEM;

aucT, VUCT - BUOPOYCKOPEHHE (BHOPOCKOPOCTh) 00beKTa BUOpamuu 06e3 BUOPO3AIIUTHI.

4.2.17. Onpenenutsb 3PHEKTUBHOCTH BHOPOU3OISIUY 110 hopMmyIie 6.7.

4.2.18. TlocTpouTh CIEKTp BHOpanuu MO BHOPOYCKOPECHHIO (BHOPOCKOPOCTH) JabOpaTOpHOM
YCTaHOBKH 0€3 BUOPOU30IAINH, C BUOPOU3ONIALMEN U IO CAHUTAPHBIM HOPMaM.

®OPMA OTYETA I10 JIABOPATOPHOU PABOTE

«HCCIIEJOBAHUE CPEJICTB 3AILIUTHI OT BUBPALITNIN»

Iens paboThr:

Tabmmma 1 - Pe3ynbTarsl H3MepeHNil BHOPOCKOPOCTH M BUOPOYCKOPEHUS MpHU 001Iel BuOpauu

ITokazarens BUOpanuu CpenHereoMeTpru4ecKkie 4acTOThl OKTaBHBIX 1oJ10c, I'1

2 4 8 16 31,5 63

Bubpoyckopenue a , m/c2

Bubpockopocts
V, m/c. 10-2

YpoBeHb  BUOPOYCKOPEHMSI,
La, nb

VYposens BubOpockopoctu, LV
, Ab

Jonyctumsle 3HA4YCHUS
YPOBHS BUOpPOYCKOpEHUS,
Lnon, nb

Tabmuma 2 - Pe3ynpraThl M3MEpPEHMH BUOpPOCKOPOCTH M BUOPOYCKOPEHMSI  IPHU JIOKAJIbHOU
BHOpanuu

IToka3zarenn CpCI[HeFCOMeTpI/ILIeCKI/IC YaCTOTHBI OKTAaBHBIX IT1OJIOC, I'o

BUOpaLuu 8 16 31,5 63 125 250 500 1000

Bubpoyckopenue a ,
m/c2

Bubpockopocts
V, m/c. 10-2

YpoBeHb
BUOPOYyCKOpEHUS,
La, nb

YpoBeHb
BuOpockopoctu, LV
, Ab
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Homyctumele
3HAYEHUsI  YPOBHS
BUOPOYCKOpEHUS,
Lnomn, nb

Tabnuua 3 - Pacuer 3 peKTHBHOCTH CPeACTB BUOPOU3OIALMH IPU 001Iei BHOpaLuu 1Mo
YPOBHIO BUOPOYCKOPEHUSI/BUOPOCKOPOCTH

YcnoBus
W3MEpEHUI

YpoBeHb

BUOpoycKopeHusi/BuOpockopoctn  La/
CpEeIHEreOMEeTPHYECKIM YaCTOTaM OKTaBHBIX MoJIoc, '

Lv, b

10

2

4

8

16 31,5

63

bes CpENCTB
BUOPOU3OIISILIMU

Bubpo3zanutHsrii
MOAyJb 1

KIT (momynb 1)

Bubpo3amutHsrii
MOJYJIb 2

KIT (momynb 2)

Bubpo3amutHsrii
MOJYJIb 3

KIT (momynb 3)

Bubpo3zanutHsrii
MOJTYJIb C
MIPOKJIAIKOM (4)

KIT (momynb 4)

DddekTuBHOCTH
BUOPOU3OJIAMN €
Moxayiem 1

AL, nb

DddekTuBHOCTH
BUOPOM3OJIALMN  C
MOJyJieM 2

AL, nb

DddekTuBHOCTH
BUOPOU3OJISALMU €
MojyJiem 3

AL, nb

DddekTuBHOCTH
BUOPOU3OJIALMU €
Mojaysiem 4

AL, nb

IMPUJIOXEHHUE 1

CanuTapHble HOPMBI CIIEKTPAIBHBIX TIOKa3aTesel BUOPAIIMOHHON Harpy3Ky Ha orepaTopa

JlokanbHas BuOpanus

CpenHereoMerpuueckue

HopmarusHble 3HaueHus no ocam Xu, Y1, Zia

9aCTOThI OKTABHBIX BUOPOYCKOPEHUS BUOPOCKOPOCTH
nojoc, ['i M/ .c2 nb (m/c) 10 -2 b
8 1,4 123 2,8 115
16 1.4 123 1,4 109
31,5 2,7 129 1,4 109
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63 5,4 135 1,4 109
125 10,7 141 1,4 109
250 21,3 147 1,4 109
500 42,5 153 1,4 109
1000 85,0 159 1,4 109
IMTPUJIOXEHUE 2

CanuTapHble HOPMBI CHEKTPaIbHBIX MTOKa3aTenel BUOPallMOHHONW HAarpy3KU Ha orepaTropa

OOm1ast BUOpaIys, KaTero

U 3, TUIT «ay»

Cpennereomerpuueckue | HopmatuBHble 3HaUeHMsI B HallpaBIeHUIX X0, YO
YaCTOTHI OKTaBHBIX BUOPOYCKOPEHUS BUOPOCKOPOCTH
nojoc, ['i M/ .c2 nb (m/c) 10 -2 nb
B 13| /|8 173|8 /1| 1/3|B 1/1|B 1/3|B 1/1
OKT. OKT. OKT. OKT. OKT. OKT. OKT. OKT.
1,6 0,09 99 0,9 105
2,0 0,08 0,14 98 103 0,64 1,3 102 108
2,5 0,071 97 0,46 99
3,15 0,063 96 0,32 96
4,0 0,056 |0,1 95 100 0,23 0,45 93 99
5,0 0,056 95 0,18 91
6,3 0,056 95 0,14 89
8,0 0,056 | 0,11 95 101 0,12 0,22 87 93
10,0 0,071 97 0,12 87
12,5 0,09 99 0,12 87
16,0 0,112 | 0,20 101 106 0,12 0,20 87 92
20,0 0,140 103 0,12 87
25,0 0,18 105 0,12 87
31,5 0,22 0,40 107 112 0,12 0,20 87 92
40,0 0,285 109 0,12 87
50,0 0,355 111 0,12 87
63,0 0,445 | 0,80 113 118 0,12 0,20 87 92
80,0 0,56 115 0,12 87
I[MPUJIOXEHUE 3
CanuTapHbIe HOPMBI CIIEKTPATBHBIX TTOKa3aTeliel BHOPAIIMOHHOW HArpy3KH Ha omeparopa
OO6mas BUOpaIvs, KaTeropusi 3, THIT «BY
Cpennereomerpuyeckue | HopMaTtuBHbIe 3HAUCHHS B HAaNIpaBiIeHUAX X0, YO
9aCTOTHI OKTABHBIX BUOPOYCKOpEHUS BUOPOCKOPOCTH
noJtoc, Iy M/ .c2 b (m/c) 10 -2 b
B 13| 1/1|8 13|88 /|8 1/3|8 /|8 1/3|B 1/1
OKT. OKT. OKT. OKT. OKT. OKT. OKT. OKT.
1,6 0,015 82 0,13 88
2,0 0,012 | 0,02 81 86 0,09 0,18 85 91
2,5 0,01 80 0,063 82
3,15 0,009 79 0,045 79
4,0 0,008 |[0,014 |78 83 0,032 0,063 |76 82
5,0 0,008 78 0,025 74
6,3 0,008 78 0,02 72
8,0 0,008 |0,014 |78 83 0,016 |0,032 |70 75
10,0 0,01 80 0,016 70
12,5 0,015 82 0,016 70
16,0 0,016 |0,028 |84 89 0,016 |0,028 |70 75
20,0 0,02 86 0,016 70
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25,0 0,025 88 0,016 70
31,5 0,032 0,056 |90 95 0,016 |0,028 |70 75
40,0 0,04 92 0,016 70
50,0 0,05 94 0,016 70
63,0 0,063 | 0,112 |96 101 0,016 |0,028 |70 75
80,0 0,08 98 0,016 70

2.8 JlaGoparopHasi padora Ne JIP-7 (2 yaca).

Tema: «Mcciaenopanue 3¢pGpeKTHBHOCTH CPEACTB 3aIMUTHI OT TEIVIOBBIX U3J1y4YECHUI»

2.8.1 Ilesap paboThI: 03HAKOMHUTBLCS C MEpaMU 0€301TaCHOCTH, KPATKUMH TEOPETUUECKUMHU
CBEJICHUSMM U XOJIOM BBIIIOJHEHUS JJAOOpaTOPHON pabOTHI;

2.8.2 3axayu padoThI:

- IPOU3BECTH 3aMEPbl MHTEHCUBHOCTH TEIJIOBBIX U3JIyUE€HUN C IIOMOILBIO aKTUHOMETPA;

- uccrenoBaTh 3P PEKTUBHOCTH 3AIIUTHI PA3TUYHBIX SKPAHOB;

2.8.3 Ilepevyenb npunOOpPOB, MaTEePHAJIOB, HCIOJIb3YyeMbIX B J1a00paTOpHOIi padoTe:

MeTtoanueckue 1 CipaBOYHbIE MATEPUATIBI

2.8.4 Onucanmue (xo0a) padoThI:

3HAUYUTEIbHOE BIIMSIHUE HAa MHUKPOKJIMMAT IPOU3BOJICTBEHHBIX ITOMEUIEHUH, HMMEIOIINX
HarpeTble WJIM pAacKaJEeHHblE IOBEPXHOCTH, OKa3bIBAE€T TeEIUIOBOEe u3nyueHue. K  Takum
MIOMEUICHUSIM OTHOCSTCSI KOTEJbHbIE, Ky3HEUHbIE W JIUTEHHBbIE MPOU3BOJCTBA, MAPTEHOBCKUE M
JIOMEHHBIE 11e4YH, XJ1e00MNeKapHH, 11eXa KOHCEPBHBIX 3aBOJIOB U T. 1.

TemnoBeiMH (MHQpPAaKpaCHBIMU) H3JIYyYEHUSMU HAa3bIBAIOT HEBUIMMbBIC TEIUJIOBHIC JYy4YH,
pacnpoCTpaHAIOLIUECS B IPOCTPAHCTBE B BUJIE AJIEKTPOMArHUTHBIX BOJH JiauHON oT 0,76 mo 100
MKM. [Ipu morsjomieHun 3TUX JTydel TeJIOM 4eloBeKa BO3HUKAET TEIUIOBOE OOJIydYeHHE, BETUUYMHA
KOTOPOT'O 3aBHCHUT OT CJIEAYIOUMX (haKTOPOB: JJIMHBI BOJHBI, MHTCHCUBHOCTH, IPEPHIBHOCTH, yIJIa
najieHus MOTOKa U3Iy4YeHHil; momaau o0ay4aeMol MOBEPXHOCTH OpraHM3Ma; 3allUTHHIX CBOMCTB
OJIeXK/Ibl U TEMIIEPATYPHI BO3AYIIHON CPEIBI.

Haubonpiield mpoHukaromeid cnocoOHOCThI0 0071a1al0T KOPOTKHE MH(pPaKpacHbIe JTY4H C
JUIMHOW BOJHBI 70 1,5 MKM. DTH Jydyd Majo MOTJIOMIAIOTCA KOXHBIM IOKPOBOM M TIyOOKO
MPOHUKAIOT B TKaHU opraHusMma. J[nuHHBIE MH(]paKpacHbIE Jy4d MOTJIOMIAIOTCS MOBEPXHOCTHIO
koxH. [Ipy AIUTENbHOM MOBTOPSIIOIIEMCS OOJyUYEHUH IJ1a3 MPOUCXOIUT IOMYTHEHHE XpyCTalluKa
(mpodeccuonanbHas katapakta). MuppakpacHoe u3ydyeHue BbI3bIBACT OMOXMMHUYECKUE CIABUTH —
o0pasyroTcst crienupuueckie OHMOJIOTMYECKH AaKTUBHBIC BEIIECTBA THUIA I[MCTaMUHA, XOMHHA,
MOBBIIIACTCS YpOBeHb (ochopa U HATpHUs B KPOBU. YCHIIMBAETCS CEKPETOpHas NESTEIbHOCTD
KEIyJKa, MOJDKEIYJOYHON M CIIFOHHOM kene3. B neHTpaJbHONM HEpPBHOM CHUCTEME Pa3BUBAIOTCS
TOPMO3HBIE TPOIECCHl, YMEHBIIAETCS] HEPBHO-MbILIEYHAs BO30YAMMOCThH, MOHMKAETCS OOUIMii
0OMEH BEIECTB.

Baxwueitimum daktopom nHppakpacHOro obIyueHus opraHu3Ma SBISETCS UHMEHCUBHOCTD
menyio80o2o usiy4enus, u3MepsieMas B Br/M” min B kan/(em*xmu), (1 kan/(em®xmun) = 700 Br/™m?).

W3mepeHre HMHTEHCUBHOCTM TEIJIOBOTO M3IYyYEHUsS MPOU3BOJUTCS AKTUHOMETPOM.
[IpuHIMIT 1ENCTBHUS aKTHHOMETPA OCHOBAH Ha MCMOJIb30BAHUM HEOJMHAKOBOM JIy4EeHOTIOMIA0IIEH
CIIOCOOHOCTH 3aUEpPHEHHBIX W OJECTSIIUX IMOJOCOK aJOMUHUEBOM IMIACTHHKH, MPHUKPETICHHON
qyepes IEKTPOU30IATOp K crasgiM TepMmobarapen. B tepmoOarapee BOZHUKAET IEKTPUUYECKUH TOK,
MIPONOPLUMOHANBHBIA PAa3HOCTH TEMIIEPATyp CIAE€B U BEJIWYMHE TEIUIOBOM paauanuu. BenumuuHa
TOKa U3MEPSETCs ralbBAHOMETPOM, IlIKaJla KOTOPOTo MPOrpa yupoBaHa B Kau1/(cM>XMHH).

JlonycTuMble  BETMYMHBI HHTEHCHUBHOCTH TEIJIOBOTO  0O0JMyuyeHUss pabOTHUKOB OT
HMCTOYHMKOB, HArpeThiX JO TEMHOr0 CBEUECHHS (Marepuaibl, H3ACIUS U Jp.), JOJDKHBI
COOTBETCTBOBATh 3HAUEHUSM, MIPUBEICHHBIM B Ta0II. 1.
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Tabmuua 1

I[OHYCTI/IMLIG BCIIMYHMHBI MHTCHCUBHOCTHU TCIIJIOBOT'O O6J1y‘-ICHI/I$I B IMMOBCPXHOCTU TCJIa
pa6OTaIOH_[I/IX OT MMPOU3BOJICTBCHHBIX HCTOYHHUKOB, HAI'PCTHIX 1O TCMHOI'O CBCUCHMU

Ob6nyuaemas VHTEHCUBHOCTH TEIJIOBOr0 00JIy4eHHUs, HE Ooee
MMOBEPXHOCTH TeNa, Yo Kal1/(CM X MHH) Br/m°

50 u Ooiee 0,05 35

25-50 0,1 70

He Oomee 25 0,14 100

JlonmycTUMblE BEIUYMHBI HHTEHCUBHOCTH TEIJIOBOIO OONy4YeHHMs] pPabOTAOIUX OT
UCTOYHUKOB M3JIyd€HHs, HarpeTblx a0 Oeloro M KpacHOro CBeueHUs (PacKaJeHHbIM wWin
pacIIaBJI€HHBIH MeTalll, CTEKJIo, Ijams M Jp.), He MOryT mnpesbimaTth 140 Br/m’. IIpu sTOoM
00JIy4eHHUI0 He JI0JDKHO MoABeprarbcs oosiee 25 % MOBEPXHOCTH Tela U 00A3aTENIbHBIM SBISETCA
UCII0JIb30BaHUE CPECTB MHANBUyaJIbHOM 3alllUThl, B TOM YHMCJIE€ CPEACTB 3alUTHI JINLA U TJa3.

B mpou3BOACTBEHHBIX NOMEIIEHUSAX, B KOTOPBIX JOMYCTHMbIE BEIMUYMHBI IOKa3aTenen
MUKpPOKJIMMAaTa  HEBO3MOXXHO  YCTaHOBUTb  M3-32  TEXHOJOIMYECKUX  TpeOoBaHUI K
IIPOM3BOJICTBEHHOMY IPOLIECCY MM SKOHOMUYECKH 00OCHOBAHHOW HELENeco00pa3HOCTH, YCIOBUS
MUKPOKJIMMATa CJIEyeT pacCMaTpUBaTh KaK BPEAHbBIE U ONIACHBIE.

B nensax npodunakTuku HeOJaronpusATHOIO BO3JEHCTBHS MHUKPOKIMMATa HEOOXOIUMO
MCIIOJIb30BAaTh CIEAYIOINE 3aUTHBIE MEPOIIPUSTHS:

- yCTpaHEHUE UCTOYHMKA TEIUIOBBICIEHUH TyTeM U3MEHEHUS TEXHOIOTUH;

- MEXaHU3aLMIO U AUCTAaHIIMOHHOE YIIPABJIEHUE IIPOLIECCOM;

- TEIUIOM30JIALMIO FOPSIUYMX TOBEPXHOCTEH;

- BOJSIHBIE U BO3/YLIHBIE 3aBECHI;

- MEXAaHHWYECKYI0 BEHTUJISLUIO, B TOM YHCJIE CUCTEMBl MECTHOTO KOHIUIMOHHPOBAHMUS
BO3/yXa, BO3yLIHOE AYIIMPOBaHUE (IIPU MHTEHCUBHOCTH MH(PAKPACHOrO M3IydeHus cpbiie 350
Br/mY);

- CHELOACKAY U JpyTrue CpeicTBAa MHANBUAYAIbHON 3aIlUTHI;

- periiaMeHTaluIl0 BpeMeHU pPaldoThl, B YaCTHOCTH IEPEpBIBBI B pabOTE, COKpalleHHE
pabouero J1Hs, yBeJIMYEHHE POIOJIKHUTEIBHOCTH OTITYCKA, YMEHBIIIEHUE CTaXka PabOThI;

- cOOJII0IEHNE TUTHEBOTO PEKUMA.

JIns TeIoU30MIA1UU TOBEPXHOCTEH NMPUMEHSIOT: MEHOOETOH, KUPIHY, MUHEPAIbHYIO MU
CTEKJISIHHYIO BaTy, acOECT, BOMJIOK. 3allIUTHBIE OT TEIUIOBBIX M3JIyY€HUN dKpaHbl MOAPA3ACIAIOT HA
TEIIOOTpaXaouue (HampuMep, |3 JHMCTOB  QJIIOMUHUS € BO3AYLIHOH  IPOCIIOMKON),
TEIUIONOTJIOLIAI0IIHE (MeTaminyeckue LIUTBHI, 00JIM1I0BaHHbIE OTHEYIOPHBIM U
TEIUIOU30JSIIMOHHBIM ~ KUPIMYOM,  BEPMHUKYJIUTOBBIMU ~ WJIM  TNEPIUTOBBIMH  IUIUTaMH),
TEIUIOOTBOJAIINE (METAUIMUECKUE KOHCTPYKIUM, OXJaxJaeMmble BOJOM). [lius 3amwurel OT
UHQPAKPaCHbIX M3JIyYEHUH HCIONB3YIOT CHEHOJSKIY M3 CyKHa C HakjiaJkaMu M3 acOecTa,
METAITIM3UPOBAHHON TKaHU; TEPMOCTOMKHE CHELO0YBb M PYKaBHUIIbl, IIMPOKOIOJIbIE BOWIOUYHBIE
IUISAIBl; OYKU CO CBETO(QUIIBTPAMH, CIIEKTPAJIbHOE MOIJIOIIEHHE KOTOPBIX COOTBETCTBYET CIIEKTPY
JAy4yucToro nortoka. CylIEeCTBYIOT TakXe CIELIKOMOMHE30HBI, I0J KOTOPbIE MOJAETCS BO3AYX OT
CEeTH CXKAaTOro BO3IyXa.

2.2. [lopsinoK BBINMOJIHEHHUSI PadOTHI

O3HakOMUTBCSA C TNpUMEHseMOM ammaparypoi. JlabopaTopHasi yCTaHOBKa COCTOMUT U3
peduiekTopa, KOTOPBI CIIy’)KUT HCTOYHMKOM HMH(QPAKpacHBIX M3IY4E€HUH; Tpex 3allUuTHBIX
MeTaJIIMYeCKUX 3KpaHoB: Ne 1 — ¢ kpynHo# ceTkoil; Ne 2 — ¢ Menkoil ceTkoii; Ne 3 — CrutomHoro u3
(Goabru 1 aKTHHOMETpA.

IIpu BbINOIHEHUH NaHHOW 1a00paTOpHOI padOThl I MPENOTBPALIEHUS TPAaBMUPOBAaHUS U
IOJIOMKH ~ 000pylOBaHMA  HEOOXOAMMO  coONIIOJaTh  CIEAyIOIME  IpaBUIa M MeEphl
IIPENOCTOPOKHOCTH:
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- pu pabore Bo3ie pediekTopa BO M30EKAaHWE BO3TOPAaHMs CIEAWTH, YTOOBI ONEXKIa U
BOJIOCHI HE KaCaJIUCh €ro CIUpPaIH;

- I TIPEeNOTBpAICHUS OKOTOB HE MPHUKACAThCS K CHUPAIH, KOpHycy peduiekTopa Hu
HarpeTbIM KpaHaMm;

- B IPOMEXYTKAaX MEXIy 3aMepaMu KpBIIIKa aKTHHOMETpa JOJDKHA OBITH 3akKphbITa (BO
BpEMs 3aMEPOB OTKPBITas KPBIIIKA MPEIOXPAHIET PYKY OT 03KOTOB);

- 7151 n30€KaHUs MOJIOMKH aKTHHOMETPA HENb3sl TOTPAaruBaThCs 10 €ro MPUEMHHUKA;

- TMPOJOJDKUTENIBHOCTh KaXJO0ro 3amepa J0oJbKHa ObITh He Oojee 2-3 C, Tak Kak Ipu
JUTUTEIIPHOM HarpeBe TeMIleparypa CIIaeB HECKOJIBKO BBIPABHHBAETCS, W MPUOOp OyIeT JaBaTh
HCKa)KCHHBIC OKA3aHUS.

BxmtounTh pediekTop B IEKTPUUYECKYIO CETh, JaTh MY MPOTPEThCA.

N3mepuTh HHTEHCUBHOCTH TEIJIOBOTO M3NyueHus Ha paccrosinusx 10; 20; 30; 40; 50; 60; 70
CM OT UCTOYHHUKA M3NTydeHH|. [Ipy BHIMOTHEHUHN 3aMEPOB aKTHHOMETP HEOOXOMMO YCTaHABIINBATh
[0 TOPH3OHTAJILHOW OCH pedIieKTopa HaJ COOTBETCTBYIOLIMM JieleHueM nuHerku. [limockocts
MIPUEMHUKA aKTHHOMETPA JIOJDKHA OBITh MEPIICHANKYIISPHA JIYIUCTOMY MTOTOKY.

AHAJIOTMYHO U3MEPUTh WHTEHCUBHOCTD TEIIJIOBOTO U3JTYUYEHUsS] HA PA3JIMUHBIX PACCTOSHUSAX
C IPUMEHEHUEM MOOYEPEAHO TPEX 3AIUTHBIX SKPAHOB, MPEABAPUTEIBHO MPOTPEB UX. PE3YJIbTAThI
U3MEpEHUH 3aHECTH B Ta0JI. 2.

Tabmauma 2
Pe3ynbpTaThl H3MEpEeHUs U PacueToB

1
VHTEHCHBHOCTh TEIIOBOTO M3JTy4eHUs £ | DbdexrnBrOCTE  3AITHATE
PaccrosHueor af

2
KaJ/(cM XMHH) sKkpaHa * , %
WCTOYHUKA

r Ly

x

msnydennst “, eM | £o ges SkpaHa C SKpaHoM Ne 1 No 2 Ne 3

Ne 1 Ne 2 Ne 3

10

20

30

40

50

60

70

BBIKITIOUUTH peduIekTop U YIOKUTh AKTHHOMETP B QyTIIsp.
Onpenenuts 3¢ HEKTUBHOCTH 3aLUTHI 3KpaHOB 10 (opmyie, %o,

T=—P”‘men

e

rie P"-'-'I/I Pr _ MHTEHCUBHOCTh M3JIy4€HHs] COOTBETCTBEHHO 0€3 3alllUTHOIO 3KpaHa U C
IPUMEHEHHEM KPAHOB, KaJl/(CM X MHH).

[I0JIy4YE€HHBIE PE3YJIbTAThl 3aHECTU B Ta0I. 2.

ITo pe3ynbraTaM BBINOJHEHHBIX MCCIEJOBAHUN MOCTPOUTH I'papUuUecKUe 3aBUCUMOCTH B
CIICAYIOIMIMX KOOPJAWHATAX: MO BEPTHKAIM — HWHTCHCUBHOCTH TEIUIOBOTO M3JIY4YEHHUs, IO
TOPU30HTAJIM — PACCTOSHHE OT IPUEMHHMKA aKTHMHOMeTpa 10 peduextopa. B  ykazaHHBIX
KOOPJAWHATaX MOCTPOUTH 3aBUCHMOCTH ISl TPEX SKPAHOB U O€3 HUX.

ITo 3amaHHOMY mpenoaaBaTeNeM THUIy Harperoro MCTOYHHMKAa U MPOLEHTY 00JydaeMoi
MOBEPXHOCTH Tena pabOTHHKA BHIOpPATh JOMYCTUMYIO BEIMYMHY HHTEHCHUBHOCTH TEIUIOBOTO
obiryyenust ~ ¥ B cooTBercTBHU C Tabn. 1. HanecTy Ha rpaduk JTHHAIO P=2r, .
ITo pe3ynbraTam paboThI CIeyeT:

- onpeienuTh Hanbomnee 3 (HEeKTUBHBIN dKpaH;
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- 110 IOCTPOCHHOMY TpaduKy YCTaHOBHTh MUHHUMAIBHOE PACCTOSHUE OT MCTOYHMKA TEIUIa
1o pabodero Mecra C JOMYCTUMOIl MHTEHCHBHOCTBHIO MH(PAKPACHBIX H3IydeHUH (A7 pa3HBIX
9KpaHOB U 0€3 HUX);

- JUIsl UHTEHCHBHOCTH TEIUJIOBBIX M3JIyY€HUH, MPEBBIMIAIONMIEH JOMYyCTUMYIO BEJIHMYUHY,
yKa3aTh KJIacC yCJIOBUN TpyZa B COOTBETCTBUHU € TaOJ. 3 M MPEIyCMOTPETh KOMILIEKC 3alUTHBIX
MEpOTPUSITHH.

Tabnuua 3

Knaccudukanus ycinoBuid Tpyaa 1O HMHTEHCUBHOCTH TEIUIOBOTO U3IYyYEHUS  JUIS
IIPOU3BOJICTBEHHBIX TOMEIIEHUM

Knacc
Ennnuna BpEIHBI ornacH
HU3MEPEHUS bIN
3.1 3.2 3.3 3.4 4
Br/m° 1001-1500 1501-2000 2001-2500 2501-2800 >2800
Kas1/(cM” X MHH) 1,43-2,14 2,15-2,85 2,86-3,57 3,58-4 >4

2.9 JIaGopatopHas padora Ne JIP-9 (2 yaca).
Tema: «YcTpoiicTBO M mNpoBepKa M30JUPYIOUIMX 3AIMMTHBLIX CPeICTB MCNOJb3yeMbIX B
3JIEKTPOYCTAHOBKAX)

2.9.1 Heab padoOTbI: 03HAKOMUTBCS C KOHCTPYKIIMEH, MpaBWIAMHU HCIOJIb30BAHUS
M30JIUPYIOIINX 3AIIUTHBIX CPEJCTB, UX OCMOTpA.

2.9.2 3axayu padoThI:

1. O3HaKOMHTBCSI ¢ METOAMKON UCIIBITAHUS MX MOBBIIICHHBIM HAMPSXKEHUEM.

2.9.3 Ilepeyenb NpudOPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHOii padoTe:

1. CnpaBouHbIE MaTepHabI.

2. Tabnu4HbIE TaHHBIE.

2.9.4 Onucanmne (xoa) padoThIi:

1. O0wue cBeneHus

3HAKOMSICh ¢ KOHCTPYKIMEN U MPUMEHEHUEM H30JIMPYIOIUX 3AIIUTHBIX CPEICTB , CIEIYET
UMETh B BHUJY, YTO B JIEKTPOYCTAHOBKAX HCIOJb3YIOT U APYrHe 3allUTHBIC CPEACTBA: 3aLIUTHBIC
OUKH, NPEAOXPAHUTENIBHBIE T0sICA, IEPEHOCHBIE 3a3EMJIAIOLIUE TPOBOAHUKU U3 MEIHOTO I'MOKOIo
TPOBO/IA TUIOMA/BI0 CEUCHHS He MeHee 16 MM® ¢ HaasHHBIMH HAKOHEUHMKAMHU HIIA CTPYOIIHHAMH.
K 371eKTpoTeXHNYECKUM 3alllUTHBIM CPEJICTBAM OTHOCST TaK)Ke€ IIAKaThl U 3HAKU OE30MACHOCTH.
Bce 3amuTHBIE cpencTBa MOTYT OBITh MHIUBUAYAIbHBIMU (OUKH, JUIEKTPUUECKUE IMEPUYaTKH)
7100 TPYINIIOBOrO MOJIb30BaHUS (IEPEHOCHBIE 3a3EMIISIFOIIINE TPOBOAHUKH ).

W3onupyromue 3aluTHBIE CpPEACTBA M yKa3aTeld HANpsHKEHWs ITpuU IpPHEMKE B
HKCIUTYyaTaIUI0 HE3aBHCUMO OT 3aBOJICKMX HMCIIBITAHUI MCHBITHIBAIOT MOBBIIICHHBIM HANPSKCHHEM
nepeMeHHoro Toka yactorod 50 I'm. 3arem 5To ucCHbBITaHME MNEPUOAUYECKH MOBTOPAIOT B
CIIEAYIOINE CPOKH: IUAIEKTPUUECKHE MEpUYaTKU U H30JIMPYIOIIHME CPEACTBA A PEMOHTOB O]
HamnpsOKEHUEM HCHBITBIBAIOT pa3 B 6 MecsleB, OUAJIEKTpudyeckue OOThl - pa3 B TpU TIOAa;
U30JIMPYIOIIME KJEHM JUIsl CMEHbl BBICOKOBOJBTHBIX IPENOXpaHUTENEH U  pa3jivuHble
M30JIUPYIOIIKE IITAHTH, KPOME U3MEPHUTEIbHBIX, pa3 B 2 rofa; U3MEPUTENIbHbIE IITAaHTU B CE30H
U3MepeHuil - pa3 B 3 Mecslla, HO HE peXe OJHOIr0 pa3a B IoJl; AUIEKTPUUECKHE raJIONIN, YKa3aTelu
HaNpsOKeHUs, TOKOM3MEPUTENIbHbIE KIEIM M MOHTEPCKHMM HMHCTPYMEHT C H30JHUPYIOUIMMU
PYKOATKaMH - pa3 B FOJ.

Jlig ucnplTaHus MHCTPYMEHTA C U30JIMPYIOIIMMH PYKOSATKAMHU, a TaKKe W30JUPYIOLIUX U
TOKOM3MEPUTEIBHBIX KIIEIIEH B YCTaHOBKaX C HOMHUHaJIbHBIM HampsbkeHueMm a0 1000 B mpunsaro
MOBBIIIEHHOE HanpsbkeHue 2 kB, a uist kiemeil, Mo0bIX ITaHT U U30JUPYIOLIEH YacTu ykazarens
HaIpsDKEHNsS B YCTAHOBKAaX HOMHMHAJIBHBIM HampsbkeHuem 1..35 kB mnpuHATO TpexkparHoe
JIMHEITHOE HampsbkeHue, Ho He MeHee 40 kB.
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JsnekTpuuyeckue — pe3sMHOBBIE  MEPYATKM  HCHBITHIBAIOT — HampsbkeHuemM 6 kB.
JusnekTpudeckue OOThI HUCHBITHIBAIOT HampspbkeHueMm 15 kB, ramomm - 3,5 kB. W3onsmwmro
KOPIIYCOB WJIM COEIUHHUTEIBHOIO IPOBOJAA, yKas3aTejaell HampsbkeHus Uit ycraHoBok ao 500 B,
paboTaronux Ha MPUHIUIE MPOTEKAaHUS aKTUBHBIX TOKOB, UCIIBITHIBAIOT HanpshkeHueM 1 kB.

[Ipn ucnelTaHun OaKEIUTOBBIX IITAHT, KIEIIeH M jAepxkarens (M30IMPYIOIIEH YacTH)
yKazaress HanpsbkeHus Ha HanpspkeHue Boinie 1000 B ucnpitaTenbHOe HaNpsSyKEHUE BBIIEPKUBAIOT
5 MHH, a TIpU HUCHBITAHUM YyKazaTelnew Ui ycTaHOBOK HampsbkeHuem 10 500 B u Bcex
IOUBJIEKTPUYECKUX PE3MHOBBIX 3aIUTHBIX CPEACTB - | MHUH.

[Ipn ucneiTanum ykazatenei HampspkeHuss a0 1000 B um ausnexkTpuueckux pe3nHOBBIX
3alIUTHBIX CPEACTB O0palal0T BHUMAHUE HAa TOK YTEUKU 4epe3 HUX. Y OJHOIONIOCHBIX yKa3aTenen
TOK 4Yepe3 HUX He J0JKeH npeBbimarh 0,6 MA, a 'y IBYXMOIIOCHBIX - 4 MA. YV HCIIpaBHON NepyaTKu
TOK YTEUKH JODKEH OBbITh He Oosiee 6 MA, y ramomm - 2 MA, y 6ot - 7,5 MA (Ha mTYyKY).
Pe3nHOBBIE 3aIIMTHBIC CPEACTBA NPU3HAIOTCA HE BBIACP)KABIIMMH HCIBITAHUA HE TOJBKO IPH
poOoe WM MPEBBILIEHUH TOKOM YTEUKH JIOIYCTMMOIO 3HA4Y€HUs, HO U MPHU PE3KUX KOJIEOAHUSIX
TOKa yTE€UKHU.

Kpome wucnbITaHuil TOBBIICHHBIM — HANpPsDKEHUEM, HCIPAaBHOCTb  MHANWBUIYAJIBHBIX
M30JMPYIOIIKUX 3aIIUTHBIX CPEICTB, KpPOME KOBPUKOB M H30JIMPYIOIIMX IOJCTABOK, CIEIyET
IPOBEPATh OCMOTPOM IMepel] KaXIbIM HCMONb30BaHUEM. LlenocTb HEOHOBOW JaMIIOUYKH B
yKazarensix Ha HanpsbkeHue Beime 1000 B mpoBepsitoT mepen  MCNONb30BAaHUEM IIYTEM
IPUKOCHOBEHHUS  yKazaTels K  TOKOBEIYLIMM  4acTAM, 3aBEAOMO  HaXOASLUMCS  TOJ
COOTBETCTBYIOILIMUM HAIPSDKEHHUEM, a €CIM MX HeT NoONM30CTH, TO K CBe4aM padoTaroLero
aBTOMOOWJIBHOTO JABHrareis. MOXXHO TakXKe BOCIOJIb30BATHCA MEraoMMETPOM, IpOBOJA OT
KOTOPOTO TPUCOEIUHSAIOT K KPIOUKY M K Trailke, COEAMHSIONIEH YyKa3aTelab C Jep)KaTeleM.
ITocTosiHHOE HANpPsHKEHUE OT MEraOMMETPA IyJIbCUPYET, U 3TO 0OecleunBaeT CBEYEHUE yKa3aTers,
paboTaroero 0T EMKOCTHOTO TOKa.

B oTcyTcTBHM NPOKOJIOB MIIM NTOPE30B B NEpUATKE MOXKHO YOEIUThCS, CKAaThIBas €€ B PYJIOH
OT OTBEPCTHs K NanbllaM IONEPEeK IUIOCKOCTH HEHaayToill nepuatku. HapyBmasics mepuaTka He
CILyCKaeT BO3/yX, €CJIU IIPOKOJIOB HET.

[Ipn ocmoTpe oOpamiaroT BHMMAaHME Ha II€JIOCTh 3aMTHOIO CTEKJIAa BOKPYI HEOHOBOM
JAMIOYKHA B YyKaszaTeJe BBICOKOTO HANpsKEHUS W HAa HAIWYUEe WM OTCYTCTBHE TPEUIUH WM
MPOJONBHBIX I[APAallMH Ha JIAKOBOM IIOKPOBE OaKEeNUTOBBIX IITAHT, KICMEH U yKa3aTels
HanpspkeHus. Ecnu cymmapHas anmuHa 3tux napanud 6onbine 20 % UIMHBI U30JUPYIOIIEH YacTH,
TO 3Ty IITaHIy, KJIEIIH WU JepXkKaTelb HaJo0 caTh B PEMOHT BO M30€KaHNE IPOHUKHOBEHHUS BJIaru
MO/ JIAaKOBBIM CIIOM M TMepeKphITUS IO MOBEPXHOCTU 3alllUTHOTO CpEACTBAa BO BpEMs €ro
UCIOJIb30BAaHUS 10/l HAIPSKEHUEM.

JuaaekTpudeckre nepyaTky, O0Thl U rajJoOLIH s UCIIBITAaHUH MOBBIIICHHBIM HANPSKEHUEM
MOTPYXalT B COCYI C OOBIYHOW BOJONPOBOJHOW BOJOM, KOTOPYIO 3ajlMBAalOT U BHYTPb HUX.
VYpoBeHb BOJBI U CHAPYX M U BHYTPH JOJDKEH HE JOXOAMTh Ha 5 CM A0 KpaeB 0OT WM NepyaToK
(mns rajom Ha 2 €M), IPUYEM AITH YacTH MEPYATKH JOJDKHBI ObITh cyxuMu. OIMH 3JIEKTPOA
OIIYCKalOT B BOJY BHYTPU IEPYATKH, & BTOPOH - CHapyku. Ha 21eKTpoapl OJAI0T UCIIBITATEIBHOE
HaIpsDKEHNE U KOHTPOJIMPYIOT TOK YTEUKH.

[Tpu ucHBITAaHUM WHCTPYMEHTA C M30JIMPOBAHHBIMU PYKOATKAMH €r0 OMYCKAaIOT B COCYI C
BOJIOM pydKaMu BHHU3 TaK, 4TOOBI HaJ BOJAOW OCTaBAINCh CYXMMHU YacTH H30JIMPOBAHHBIX PyUeK
JUTMHOM MPUOIU3UTENBHO 1 cM, HampsHKEHUE MOAAI0T HA MHCTPYMEHT U Ha AJIEKTPOJ, OMYIIEHHBIH
B Boay. [Ipo0oii n3oun onpeaesnsoT N0 OTKIIOYEHUIO aBTOMATA.

B yueGHOIl 5aboparopuu UCHBITAHHS MOXKHO IPOBOAUTH HE IO THUIIOBOM cxeme,
IIPUBEICHHON B y4YeOHMKE, a II0 HECKOJIbKO H3MEHEeHHOW (puc. 14.1), mpuyem B KadecTBe
MCTOYHMKA HANPSIKEHUs CIYKUT anmapar Ajs HCIblTaHus TpaHcdopmaropHoro macia AMMU-60
(0OBeieH MyHKTUPOM) C HEOOJBIIMMHU NEPENEIKAMU: B €r0 3aHIOI0 CTEHKY BCTaBJIEH IPOXOJHON
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U30JIATOP E2 W 4Yepe3 HEro BbIBEIEH MPOBOJ OT OJHOIO U3 BHIBOJOB IIOBBIIIAIOIIETO
TpaHchopmaropa 7, CpeaHss TOYKa KOTOPOTo 3a3eMJIeHa Ha KOPITYC.

Tok yTeuku U3MepsIoT acTaTHYECKUM MUJUIMaMIEPMETPOM Ha 25 MA, BKIFOUEHHBIM MEXIY
COCYZIOM C BOJOH, KOTOPBII M30JMPOBaH OT 3€MJIM, M 3a3€MJICHHEM, K KOTOPOMY IpPHCOEAMHEHA
CpeAHsisl TOYKa BTOPUYHON OOMOTKM HCHBITATEIbHOIO TpaHcpopmaropa. 3a3eMIIEHO U CeTyaToe
Orpa’kJI€HUE MECTA UCTIBITAHUH.

Kpome oOumx mnpaBuil 0€30HaCHOCTH, yKa3aHHBIX B MHCTpyKuuu (mpui. II-1), TexHuka
0€30MMacCHOCTH NP UCTIBITAHUU N1€PUATOK TPeOyeT COOTI0ACHMS CIEAYIOUINX TPaBUIL:

1) BCC onepaum“l IIpH UCIIBITAHUHW BBIIOJHATD B IIPUCYTCTBUHU IIPCIIOAABATECIIA;

2) s 3alIUTHl OT HAINpPSDKEHUs MPUKOCHOBEHMSI B Clydae MOBPEKICHUS M3OJALMH HE
paspemaetcst kacaTbest Kopryca AMM-60 wnu orpaxkaeHust 6€3 TUAJIECKTPUISCKUX MTePUYaToK, KOTaa
BKJIFOYEH MarHUTHBIN MycKaTelb, noaammuil nutanue Ha AMU-60, u roput curnanpHas Jiamrna Ha
HEM;

3) cTyaeHTaM 3amnpenieHo BXOAUTh BHYTPb OIPaXACHUsI, TaK KaK IepyaTka yXKe YKpeIuleHa B
UCIBITaTENIBHON YCTAaHOBKE U MPOBOJA K HEN IIPUCOCINHEHBI.

~ZI0E . Puc. 1. Cxema yCTaHOBKH Jid
y4eOHOTro HCIIBITAHUS U30JTHPYIOIIUX
3aIATHBIX CpEICTB MIOBBIIIEHHBIM
HaIPsDKEHUEM:

TV - nosbimaromuii TpanchopmaTop B
cxeme AMU-60; QF - apToMaTudecKuii

BBIKIIIOUYaTelb;, SB1 u SB2 - kHomnku
yIpaBJICHUS MAarHUTHBIM MyckaTesem KM;

SQl - O5oK- KOHTaKT JBEpU B
orpaxaean; SQ2 m SQ3 - OJOK-KOHTAKTHI
KPBIIIKA COCyJa C JUAJICKTPUKOM B CXEMe
AMMU-60.

s MPEIOTBPALCHUS moJauu
HaIpsDKEHUST BHYTPb OTPAXKICHHUS, KOT/a TaMm
HAaXOIsITCS  JIIOAW, B  IeNb  KATYIIKH
MarHuTHOTO  IyCKaTelsl  BKJIIOYEH  OJIOK-
KOHTAakKT SQ1 (puc. 14.1) nBepu B orpaxacHuu.
3akpeiBaTh JABEPh TNPH BXOJE BHYTPh HE
pasperaercs.

B cxeme AMU-60 ectp eme 2 O0K-
KOHTaKTa SQ2 » SO3 KPBIIKU I BEIHUMAHUSA
COCyJla C UCIIBITBIBAEMBIM MACIIOM.

Jlis 57eKTpUYECKOTO UCHBITAaHUS IITAaHT, KJelled W JepiaTesiell yka3aTensl HampsKeHHUs
NPUCOETUHSIOT OJMH TOJIFOC UCTIBITATENIBHOTO TpaHchopMaTopa K MEeTaNIM4ecKoil paboueil yactu
IITAaHTU WK K Taiike Aepxartens, a APyroi Mmoioc - K TpaHUIle 3axBaTa PyKOH, Ilie Uil HCTIbITaHHUH
CO3/aeTcsl METAUIMYECKUM KOHTAKT B BHJE IpoBosioyHoro koisbla [10]. McnbiTyemoe 3amuTHOE
cpencTBo Opakyercs, eciau Oyaer mnpobuto (9To OyAeT BHIHO IO CHHXCHHUIO TOKa3aHWI
KHAJIOBOJIFTMETPA, MO OTKJIIOYCHHWIO aBTOMAaTa) WM, ecld OyayT 3aMedeHbl MOBEPXHOCTHBIC
paspsabl, MEPEeKPHITUS WM OOHAPYKEH MECTHBIN HarpeB (cpa3y Hmocje OTKIIOYCHHS U 3a3eMJICHUS
TpaHchopMaTopa MTAHTY OILYIBIBAIOT PYKOK).

[Tpu ucnibiTanny ykazaresnei HanpspkeHus Ha 1.. .35 kB npoBepsitoT HanpsoKeHUe OTYETIINBO
BUJIUMOTO CBEUYEHHUS JIAMIIOYKH, KOTOpPOE JOJKHO ObITh HEe Oosee 25 % HauMEHbBIIETO
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HOMMHAJIBHOTO HAIIPSDKEHMsI YCTaHOBKHM, IJI€ yKas3aTellb MOKET NpuUMeHAThesA. [Ipu ucnbiTaHuM
ykazatens HanpsbkeHus Ha 500 B (c aByms pyKosiTKamMM) HEOHOBas JIaMIIOYKa JOJKHA HayaTb
CBETUTBCSl INpU HANpPsHKEHUM MEXKIYy IIynaMud B 3TUX pykKosTkax He Ooznee 90 B, a mnpu
CONMPUKOCHOBEHUH OJTHOTO Iiyma ¢ ¢azoi, Haxossmieics noa HanpspbkeHueM 500 B, xorma apyroi
LIyl HUKYyAAa HE INPUCOEIUHEH, CBEUEHUS JIAMIIOYKM HE JOJDKHO ObITh. [locie wucnbiTaHus Ha
KOKIOBIA BHUJ 3alIUTHBIX CPEICTB, IPHHAUICKAIIUX ITOCTOPOHHEH OpraHu3alud, COCTABISAIOT
MIPOTOKOJI IO CHEeNHATBbHOM popme (TIpHil. ), a KpOME TOT0, BCE UCTIBITAHHBIE CPEACTBA J1abopaTopus
peructpupyer y ceds B JKypHajnax mo (opMme, NpUBEIACHHOM B mpuioxeHusax Ha kaxaom
M30JIMPYIOIIEM 3allUTHOM CpEACTBE, BBIAEP)KABIIEM HCIIBITAHUS, KPOME MHCTPYMEHTa C
U30JIMPOBaHHBIMU PYKOSATKAMM, CTaBAT LITAMII C YKa3aHHEM JaThl CIECAYIOIIETO HCIBITAHUS U
HauOOJbIIEr0 HOMUHAIBHOIO HANpPSDKEHUS YCTAaHOBKH, JJIs1 KOTOPOW INPUTOAHO 3TO 3aIUTHOE
CPEACTBO, a TaK)Ke Ha3BaHUE HCHbITaTeNbHOU saboparopuu. llltamn 1omkeH ObITH HaHECEH
HECMBIBAEMOM KpacKOll WJIM HAKJIEEH BbIIIE TIpaHMIbl 3axBaTa pykod. Ha 3a0OpakoBaHHBIX
3aIUTHBIX CPEACTBAX BCE MPEIABIAYIINE INTAMIIBI IEPEYEPKUBAIOT KPECT-HAKPECT KPAaCHOMU
Kpackoii. KpoMe ykazaHHOro IITaMia, Ha KaXJAO0M 3allUTHOM CpEICTBE JOJDKEH OBITh
pPEruCTpallOHHBI HOMEp B Ipeenax AAHHOM JIEKTPOCTAaHLMU WIN NPEANpHUITHS (3allUTHBIC
CpEICTBa HYMEPYIOT M0 KaXKJIOMY BUY OTZEIBHO).

VY Bcex H30IUPYIOIIUX 3allUTHBIX CPEACTB HAJ0 Iepea yNoTpeOIeHHEM CTepeTh IbUIb
CYXOH TpANKOW M NPOBEPUTH MO IUTAMIy HCIBITATENIbHON JIaOOpaTOPHM, IOMYIIEHO JH OHO K
UCIOJIb30BAaHUIO NIPU JAHHOM HANpPsDKEHUU M HE TPOIIET JIM CPOK A0 OYEPEOHBIX MCIBITAaHUM
MTOBBIIICHHBIM HaIpsKeHUEM. Eciy mpouient, 1ojib30BaThCs 3alIUTHBIM CPEACTBOM 3aIPEILACTCs.

2. Ilopsiiok BbINOJIHEHUS] PA0OTHI

2.1. O3HaKOMUTBCS C YCTPOMCTBOM M IMPAKTUUYECKUM MCIIONIb30BAHUEM ILUTAHT, yKa3zareieu
HANPSDKEHUA U IPYTUX 3aIUUTHBIX CPEICTB, a TAKKE C IPOBEPKOM UX UCIPABHOCTH OCMOTPOM.

2.2.I3yunTh CpPOKM M HOPMBI HCHBITAHUS H30JUPYIOIIMX CPEACTB IOBBIIIEHHBIM
HaIPSHKEHUEM.

2.3. U3yuuTh YCTPOMCTBO YCTAHOBKHM /Jisi HCIBITAaHUS TOBBIIMICHHBIM HaIpPSKEHUEM
3aIIUTHBIX CPEJCTB U3 AUDJIEKTPUUECKON PE3UHBI.

2.4. VcnipITaTh Ha yCTAaHOBKE AUAJIEKTPUUECKHUE IEPUATKH.

2.5. 3apeructTpupoBaTh pe3yJbTaThl HCIILITAHUMN.
Cooeporcanue omuema. (Cxema UCHBITATENIbHON YCTAaHOBKH; pE3YJIbTAaThl HCIBITAaHUS
JIUBJIEKTPUUECKOT0 3alIUTHOTO CPE/ICTBA.

2.10 JIabopaTopnasi padora Ne JIP-10 (2 yaca).
Tema: «IIpoBepka uzmepenusimi u pacuer d3PpPeKTUHBHOCTH AelCTBUS 3aHYJIECHU D)
2.10.1 Iesasb padoTbI: OCBOUTH METOABI pacUeTa 3aHYJICHHUS.

2.10.2 3apaum padoThI:

1. OcBouth MeTOABl MPOBEPKH >(PPEKTUBHOCTH NEHCTBHS 3aHYJICHHUS IyTEM H3MEpPEHHH
MOJIHOTO COMPOTHBIIEHUS LIEMH, cOCcTosAled M3 (asHoro M HyjaeBOro mMpoBojaoB (metnu «pasa -
HYJIbY).

2.10.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCIOJIb3yeMbIX B JIa0OpaTOpHOIi padore:

1. CnpaBo4HbIE MaTepHabI.

2. Tabnu4HbIE TaHHBIE.

2.10.4 Onuncanmue (xox) padoThI:

1. Obwue ceeoenusn

3aHyJlIEHHEM Ha3bIBa€TCsl NMPEIHAMEPEHHOE TaJIbBAHUUECKOE COEIMHEHHUE METAJUIMYECKUX
qyacTel 3JeKTPOYCTAaHOBOK, HOPMAJIbHO HE HAXOMALIUXCS MOJI HANPSKEHHEM, C TIIyX03a3eMJICHHOM
HEUTpabHOW TOYKOH Tpex(a3zHOro reHeparopa Wi TpaHcopTaTopa, a B CETIX 0JAHO(PA3ZHOTO WIH
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MOCTOSTHHOTO TOKa - C 3a3€MJICHHOM TOYKOW MCTOYHHMKA TOKA. DTa TOYKA OOBIYHO HA3bIBACTCS
HyneBoil. Kak mpaBunmo, paspemiaercs 3aHyJasATh 000pyZOBaHME, HalpuUMep Kopiyca
AJIEKTPOABHUraTeNeH, MyTeM NPUCOSAUHEHUS K HYJIEBOMY pabodeMy INpPOBOAY CETH, KOTOPBIH
UCIIOJIb3YETCs Ui MUTAHUS OJHO(]A3HBIX AIEKTPONPUEMHHUKOB. Torja oH OJJHOBPEMEHHO SIBISETCS
HYJIEBBIM 3AIIUTHBIM ITPOBOIHUKOM.

[Tpu moBpeXIeHNUU U30JSIIUN BHYTPH 3JIEKTPOOOOPYIOBAHUS U 3aMbIKaHUHU Ha 3aHYJICHHBIH
Kopryc (a3sHOro MpOBOJHHUKA MOJYYAaeTCss MeTauIMdeckoe onHO(a3HOe KOPOTKOE 3aMbIKaHHE C
OOJBIIMM aBapUIHBIM TOKOM, KOTODPBIN BBI3BIBAET TOCTATOYHO OBICTpOE CpabaThIBaHHE 3alUTHI
MOBPEXJICHHOTO  JJIEKTPONPHEMHUKA MM  yYacTKa dJIEKTPONpPOBOAKH. [0  OTKIIIOYCHHSA
3HAYUTENIBHO CHIDKAETCSl HaNpshKeHHE Ha MOBPEXJACHHOM O00O0pyIOoBaHUM, Onaromapst €ro
METaJUIMYECKOMY COCIMHECHHUIO C 3a36MJICHHOM HEUTPAJIBHOM TOYKOW, a TaKKe ITOBTOPHBIM U
IPO303alIUTHHIM 3a3€MJICHUSM HYJIEBOT'O TPOBOAA.

Pacuer 3aHyneHHs, TO €CThb pAacyeTHYIO TMpPOBEPKY 3((HEKTUBHOCTH €ro JeHCTBHS,
BBITMIOJHSIOT NPU MPOEKTHUPOBAHUM HOBOM YCTAaHOBKH WMJIM €€ PEKOHCTPYKIUHU (TPUCOECTUHEHHE
HOBBIX JIMHUH, Y/UIMHEHHE CTapblX, MPUCOCIUHEHUE JOTOJHUTEIBHBIX AJIEKTPONPUEMHHKOB K
CYUIECTBYIOIIUM JIMHUAM). [IpoBepky myTeM W3MEpeHHUH BBIMOJHSIIOT TMepel BBOAOM B
HKCIUTYyaTaIU0 HOBOM MM PEKOHCTPYMPOBAHHON YCTAaHOBKH, a TAK)KE MPH KAIMTAIBHBIX PEMOHTAX
ANEKTPONPHUEMHHUKOB MJIM YYaCTKOB CETH, KOTOpasi UX MUTAET, HO HE PEXe OJHOTO pasa B 5 JeT.

Kak pacuetHas, Tak ¥ ONBITHAas TMPOBEpPKa 3aHYJICHUS CBOIATCS K MpPOBEpKE,
o0ecrieunBaeTcs JIM HaJEKHOE M JIOCTATOYHO OBICTpOE OTKIIOYEHHE 3alIUTOW OT OAHO(A3HBIX
KOPOTKMX 3aMBIKaHUH JaHHOTO Yy4YacTKa TIPOBOJAKH, BO3AYIIHOW JMHUM WIH OTIACIBHOTO
ANEKTPONPUEMHHUKA MTPH METAJUIMYECKOM KOPOTKOM 3aMbIKaHUH OJHOU (ha3bl HA 3aHYJIEHHBIE YaCTH
B KOHIIE 3aMIAEMOTO Y4acTKa.

O HazmexHOCTH M OBICTPOTE CpabaThIBAHUS 3aLIUTHI OT OJAHO(GAZHBIX KOPOTKHUX 3aMBIKaHHM
KaK COCTaBHOM 4YacTH 3aIIUTHOTO MEPOIPHATUS - 3aHYJIEHHUS, CYIIT IO OTHOIICHHIO TOKa
METAIJTNYECKOr0 OAHO(A3HOr0 KOPOTKOrO 3aMbIKaHUSI B KOHIIE pPaccMaTpUBAeMOIo ydyacTKa
npoBoaku Ik(1) K TOKy, XapakTepH3yIOLIeMy 3aIIUTy 3TOr0 y4acTKa, HapUMep K HOMHHAILHOMY
TOKY TIUIaBKOW BCTaBKH TMPEAOXPaHUTENsT [B WM TEIJIOBOrOo paclenuTeNs yCTaHOBOYHOTO
aBToMaTtnyeckoro BbIkmodarens IH.T.p. CormacHo I[1YD, B OOBYHBIX MOMEIICHUSAX WJIM Ha
OTKPBITOM BO3JyX€ JODKHBI ObITh coOmonenbl cootHomenus: Ik(1)/1B>3 wmm Ik(1)/In.1.p>3. s
aBTOMAaTOB C YacOBBIMM MEXaHHU3MaMH Yy pacuenuTeneii wuiam ¢ KOMOMHHPOBAHHBIMU
pacuenurensiMu (M TEIJIOBOM M AJIEKTPOMArHUTHBIH MTHOBEHHOTO ACHCTBHSI) TpeOOBAHUS TE XKe,
YTO M NPH TEIUIOBOM pacLenuTesie, a I aBTOMATOB TOJBKO C MIHOBEHHBIMH PACIECTIUTEIISIMHU,
HMCIOIIMMH TOK cpabateiBanus Icp, momkHO OBITH oOecriedueHo ycnoBue Ik(1)/Icp>1,4 mpu
HOMHUHAJIBHOM TOKe aBToMata B 1esioM 10 100 A wmu Ix(1)/Icp> 1,25 npu GombiieM HOMUHAIBHOM
TOKe. /{7151 MpOBEPKH 3TUX COOTHOIIEHUH TOK KOPOTKOTO 3aMBIKaHUSI BBIYUCIISIOT IO (popmyrie

I = Yua

Y Z,,+Z"3

3neck UH.() - HOMuHaANBHOE (ha3HOE HAIpsHKEHHE ceTH (B celbCKuX ycnoBusx 220 B); Zd.u
- COTIPOTHUBJICHHUE IIETIN TIPOBOAOB «(}a3a - Hyllby, Ui IPOBOJOB U3 I[BETHOT'O METaJIa

Zyu = Z:‘ \/[li (Rid).y +R,, )+ rK]z + ()(,.,Lyl,.)2

li - nuHa i-ro yyactka auHUH, KM; Ri.d.y u Ri.H.y - akTUBHBIE yAeIbHBIC COMPOTUBICHUS
COOTBETCTBEHHO (D)a3HOTO M HYJIEBOTO MPOBOJOB Ha i-M y4actke, OM/kM; Xi M.y - HMHIYKTUBHOE
yACIBHOE COMPOTHBICHHUE Ilenu (meTiu) «pa3a - Hymb» Ha i-M ydacTtke, OM/KM; €ro MOXKHO
NpUHUMATh MpUOIKeHHO paBHBIM 0,6 OM/KM 17151 BO3AYIIHBIX JHHUHK, 0,5 OM/KM U1 TPOBOJIKH
Ha M30JATOpax (Ha SKOpsx) BHYTpU nomemieHud, 0,4 OM/KM [UIsl MPOBOJKHM Ha pOJIMKax (Kaxaas
daza Ha otrmenbHOM psigy ponukoB), 0,15 Om/km ans mpoBomkm B TpyOax W Kabeneid; Ik -
CYMMapHO€ COTPOTHBIICHHE KOHTAKTOB B JINHUU, 3aBUCSIIEE OT €€ AITUHBI:

mmua BJI, m 200 200...500 Boinee 500
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3HadyeHue ri1 OM 0,02 0,025 0,03

ZT(1)/3 - comporuBieHue (as3pl MUTAOMEro TpanchopmaTopa. (WM TEeHEpaTopa) TOKY
01HO(A3HOTO KOPOTKOTO 3aMbIKaHMs, KOTOPOE OMpPENesoT Mo TabauuaMm Hid A Tpexdas3HbIX
TpaHchOopMaTOpoB MO MPUOIMKEHHBIM (hOpMyJIaM, 3aBUCSIIUM OT CXEMbl COSAMHEHU; ISl CXEMBI
«3Be3aa-3Be3/1a ¢ nynem» ZT(1>/3=26/Se.t, nns cxembl «3Be3aa- 3ur3ar ¢ Hyiaem» Zt(1)/3=7,5/Sh.t;
Sh.t - HOMUHaNIBHAs MOIHOCTH TpaHCcopmaropa, KBA.

Ecnu B kadecTBe HYJIEBOro MPOBOJHHKA MCIONB3YETCS OAHA M3 KW KaOelas WM ero
IIOMUHUEBass 000JI0YKAa, TO B YETHIPEXIPOBOJHOW CETH MOXHO mpuHUMaTh Xin.y=0. s
BO3JYLIHBIX JIMHUNA, OCOOCHHO NpPU Pa3HBIX IUIOMIAJAAX ceueHUs (a3HbIX U HYJIEBOTO MPOBOJOB,
MHOT/Ia PUHUMAIOT Xin.y MpHOIM3UTENBHO PAaBHBIM CyMME YAEIbHBIX 3HAYCHUH HHIIYKTHBHBIX
COMPOTUBIIEHUH MpU Tpex(PazHOM pEXKHUME, TO €CTh COMPOTHUBICHUN NMPSIMON MOCIEI0BATEIbHOCTH
1Tt (pa3HOTO U HYJIEBOTO MPOBOJIOB OTACNbHO: Ximy = Xi ¢.y+ X 1 ¢.H.

[Tpu sxcnepuMeHTaIbHON MpoBepKe 3HaUeHUEe Z(.H U3MEPSIOT, a BCE OCTaIbHbIE 3JIEMEHTHI
IIPOBEPKU OCTAIOTCS TEMM XK€, YTO U MPH MPOESKTUPOBaHUM. Brimyckaercs npulop A U3MEpEeHUs
COMPOTUBIIEHUS METIN «da3a - Hylb: Tuna M-417, a mpu ero OTCYTCTBUU MOKHO HCIIOJIb30BATh
METOJI aMIepMeTpa U BosibT™MeTpa uinu mero FOBsneprouepmera.

[IpuHuMnUanpHas »dJEKTpUYECKass CXeMa COCAMHEHUH [UIsi HM3MEPEeHHUS 10 METONy
aMIepMeTpa M BOJBTMETpA MOKa3aHa Ha pucyHKe 1. McTouHuMk nuTaHus ceTu B pabouel cxeme -
cunoBoil TpancopmaTop TV1 Ha Bpemst U3MepeHU AOKEH ObITh OTKIIOYEH OT CETH aBTOMAaTOM
QF. 3nauenue ZT(1)/3 u3aMeps0OT OTENBHO, IPUHUMAIOT IO TaOJIMIIAM WIIM PacCUUTHIBaIOT. Cxema
M3MEpPEHUIl MUTaeTCs O BCIOMOTaTeIbHOro MOHIKawIero Tpanchopmaropa TV 2, Hanpumep,
cBapoyHoro. Ero mnepBuuHas 0OOMOTKAa MOXET MHUTAaTbCA OT 3aXHMOB BTOPUYHOM OOMOTKH
tpanchopmatopa TV1 po aBromara. Ecnu B maGoparopuu B kadectBe TV1 Ilpumenen
tpancpopmarop 380/38 B, Tto TV2 mMoxHO mnuTarh OT Hampsokeus cetu (220 B). VYV
JNEKTPONPUEMHHUKA, 3aHyJIeHHE KOTOPOro IMpOBEpsieTCs, HalpuMep y ajeKkTpoaBurarens M, Ha
BpeMsl U3MEpEHUil OJHKHA OBITh 3aMKHYTa Ha Kopryc (aza, Ha KOTOPYIO BKJIIOYEHA BTOPUYHAsS
obMoTka TV2, a MHAMBUAYAIbHBIN BBIKJIIOYATENb 3TOTO AJEeKTpornpueMHuka (koHTaktop KM nnm
pyounsHuK QS) momkeH OBITH BKIIIOYEH. M3MepeHHs enaroT 1mo odepenu Ais Bcex Tpex ¢as. Ha
pucynke 18.1 mokasan myThk Toka npu usmepennn ZO.H mis daszer C.

:’: i,, e
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T ¥r /é’d_‘

Puc. 1. Cxema u3MepeHHs CONPOTUBICHUS METIH MPOBOJHUKOB «da3a - HyJIb» O METOIY
aMIIepMeTpa 1 BOJbTMETpa

YcTraHoBUB peocTaTtoM R Tok mo aMIICpMETPY PA, MAaKCUMAJIBHOC JOIIYCTHUMOC 3HAUCHUC

KOTOpPOr0 YKa)KeT NpernojaBaTellb, 3alMChIBAIOT MOKa3aHUs BosbTMeTpa PV u amnepmerpa PA, a
3ateMm onpeaenstoT 3nauenue Z¢g. H=U/ 1.
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Meton FOB3Heprouepmera paccMOTpeH B y4eOHUKE .

CrenuanbHblid TpuOOp a1 u3mepenus Z§.H B cetu HanpsukeHuem 380/220 B tuna M-417
U3MeEpseT MaJeHUE HANpsHKEHUs] HAa HW3BECTHOM AaKTUBHOM CONPOTHBIEHMHM PE3UCTOPA,
HaxoJsIierocss B mpubope. OTO NajJeHUE HAMPSIKEHHs MPEICTaBiIsieT cOoO0OM pPa3sHOCTh MEXKIY
(ha3HBIM; HANPSHKEHUEM | MTAJICHUEM HAIPSHKCHHS B [IeTH U3 (Da3HOTO U HYJIEBOTO MPOBOIHUKOB, TO
€CTh MPU HEHM3MEHHBIX 3HAUEHUAX aKTUBHOTO CONMPOTHUBJIICHMS B MpuOOpe U (Ha3HOro HANmpPsHKEHUs
MaJIcHUE HampsHKEHUS Ha Pe3UCTOpe B MPUOOpPE 3aBHCUT OT CONMPOTUBIICHHUS LenH «(paza - HyJIb»
Zd.H. [ToaToMy cTpenouHblii Ipubop MOXKHO MPOrpagyupoBaTh B OMax.

[lepen wusmepenuem npubGop KamuOpPyIOT, YTOOBI y4eCcTb BO3MOXKHBIE KOJIEOAHUS
HaANpsDKEHUs CeTU. DJTO TO3BOJISIET HE omacaTbcs TaKMX KojieOaHWW M3-3a M3MEHEeHus pabodero
pexuma (MmoTpedIeMoro ToOKa) 3JEKTponprueMHuKa M, TO €CTh He OTKIIIOYaTh HArpy3Ky BO Bpems
M3MEpeHuil B OTJINYME OT METOJI0B ammepMerpa u BosnbT™MeTpa 1 FOBaneprouepmera. Ha nepenneit
MaHenu MpUOopa PacHoIOKEHBI 3aKUMBI, MPUCOCTUHSIEMbIe K (a3e M 3aUUIIEHHOMY OT KPacKH
MECTY Ha KOpITyce 3JEKTPOIPUEMHHKA, 10 KOTOPOT0 MPOBEPSIOT 3aHynenue. [jig 3Toro k npudopy
MPHUJIATAIOTCS TPOBOJIA C MPYKUHHBIMU 3a)KMMaMU Ha KoHIax. Ha Bpems mpucoenuHenus k dase
HampspKeHHe ¢ Hee JOJDKHO ObITh cHATO. [Ipu mpoBepke 3aHysieHHs 10 3aHYJSIOLIETO THE3Aa
LITENCEIbHOW PO3ETKH (Kak B J1a0OpaTOpUMM) MOXKHO NPUMEHSATh COEAUHMUTEIBHBIE IIPOBOAA CO
HiTenceabHO BHIIKOW Ha koHue. ITocnme mpucoeanHenust mpubopa 3aropaeTcsi CUTHaJIbHAs JamIia
«Z#0y, CBHIETENbCTBYIOUIAs O LEJIOCTH HYJIEBOro W (pa3HOrO MPOBOJHHKOB. 3aTEM BpAILAIOT
pykosatky «KanuOpoBkay» MpPOTHB 4acOBOW CTPENKHM OO yHopa M HakuMaroT KHOIKY «[IpoBepka
KanuOpoBKkW». Pykosarkoi «KanuOpoBka» 10OMBAIOTCS YCTAHOBKM CTPENIKM Ha HY/b ILIKAaJbl,
OTIycKaloT KHOMKY «[IpoBepka KamuOpOBKM» M HAXXMMAalOT KHONKY «VI3MepeHHe», CUMTHIBas
nokasanus npubopa. Ecinu oHo okassiBaercs Oosiee 2 OM, 4YTO BO3MOXHO IPH CIMIIKOM OOJIBIIOM
COIPOTHBIICHUH 3alIUTHOTO HYJIEBOTO IPOBOJAHMKA, H3MEPUTEIbHAS 1IeNb TpUOopa aBTOMaTUYECKU
OTKJIFOYAETCS OT KOPITyCa JJIEKTPOINPUEMHUKA, HA KOTOPBIA MpH TakoM 3HaueHuu Z§.h morno Ov
nomnajnate HampsbkeHue Oosiee 65 B, omacHoe nns paboyero, S3KCIUTyaTHPYIOIIETO 3TOT
NMEKTPONPUEMHUK B MOMEHT M3MEpPEHMs. 3aropaercd CHUrHalbHass Jamna «Z>2 Owmp».
DnexTpuueckas cxema npuodopa u o0bsicHeHHE ee padoThl MPUBEIEHBI B yUeOHUKE.

Korma w©eoOxommmble mo I[IYD wmuHMManeHble 3HadeHwWs oOTHomeHus Ik/I  He
o0ecrneunBaroTCsl, MOKHO JOOUTHCS 3(PPEKTUBHOCTU 3aHYJICHUS PA3IMUHBIMU MTYTSIMH .

[pumep 18.1. Ompenenutp, Oyner nu 3((eKTHBHO NEHCTBOBATH 3aHyNEHHE B KOHIIE
BO3JIYIITHOM JIMHUH, COCTOSIIEH M3 ABYX ydacTkoB jiuuHou 11 = 200 M u 12=180 M, BBITTOJTHEHHBIX
ATIOMUHHUEBBIMH TipoBoAamMu  4xAn35 u An25 coorBercTtBeHHO U 3amuiieHHo Ha TII
yCTaHOBOYHBIM aBToMaToM A3134 ¢ HOMHMHAIBbHBIM TOKOM KATYIIKH KOMOWHHPOBAHHOTO
pacuenutens In.p=120 A. Tpancdopmarop na TII 10/04 kB mommuocteio SH.T=100 xB-A co
CXEMOI COeAMHEHM «3Be3/1a - 3UT3ar ¢ HyJIem».

Pemenne. HaxonuMm 1o cipaBo4HUKY yA€IbHbIE OMUYECKUE COIIPOTUBIICHUS aJIFOMUHHEBBIX
MPOBOJOB  IOCTOSSHHOMY TOKY, KOTOpblE MOXXHO TPUPABHATH AaKTUBHBIM  YAEIbHBIM
CONIPOTUBIICHUSIM TIpU NEPEMEHHOM TOKE MPOMBINUIEHHOW 4acToThl ans An35 u An25
cootBercTBeHHO: R.y=Ru.y = 0,83 Om/km u 1,14 Om/kMm. 1k=0,025 Om, Tak kak oOmas JIuHA
muann 200+180=380 M, To ecth MeHee 500 M. rT~rk2~0,025/2= 00,0125 OM.

ComnpotuBnenue tpanchopmaropa ZT(1>/3=7,5/100 = 0,075 Om. ConpoTUBICHHUE METIN
MIPOBOJIOB «(a3HBIN - HYJEBOW» Ha IIEPBOM y4a CTKE

Zg = \/[Z1 (Rld).y +R,,, )+ rkl]z + (llen.y =

J[0,2(0,83 + 0,83 )+ 0,0125 F +(0,2-0,6) = 0,365 On
Ha BTopom yuactke
2y = /(0,18 1,14 -2+ 0,0125 )’ + (0,18 -0,6)° = 0,44 On

Tox kopotkoro 3ambikanus Ik(1), = Ud.u/(Znl + ZI12+Z1(1)/3) = 220/(0,365+0,44 + 0,075)
=250 A. Tk(1)/Ta.p = 250/120=2,08<3. 3anynenue He Y3PPEKTUBHO.
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s  MHOroKpaTHOro omnpeaeneHuss Zn (IpU JUIJIOMHOM HIPOEKTUPOBAHMM) MOXKHO
MOJIb30BAThCS MPOTrPAMMUPYEMBIM MUKPOKAIBKYISITOPOM.

[Ipumep 18.2. OT KOHEYHONH TOYKM TIEPBOIO Yy4yacTKa JIMHUU, PACCMOTPEHHOH B
MpenbIayIleM IpUMepe, MUTAeTCs MPOU3BOJICTBEHHBIH OOBEKT, BHYTPU KOTOPOTO HUMEIOTCS 1B
ydacTKa TIPOBOAKH, U3 KOTOpbIX onxuH (Bropoir ot TII mmmnoit 12=50 ™M) BeIIOIHEH
YETBIPEX)KMJIBHBIM Ka0eJIeM ¢ allFOMUHUEBBIMHU KitamMu 3XxA25+AxA 16, a npyroit (tpetnii ot TII)
mmHoi 13=30 M - yerslppms npoBogamu AIIP16 Ha ponukax. [locnegHuil ydacTok 3aluuieH
asromatoM A3114/1 ¢ Tn.p=40 A. [lanHble nuTaromero Tpanchopmaropa M IMEPBOrO ydacTKa
muHuK (KkpoMe 3HaueHus rKi) Te xe, uro B mpeapiayiemM npumepe. [IpoBeputs, 3pGeKTUBHO 11
3aHyJIEHHE TPU KOPOTKOM 3aMbIKaHUU B KOHIIE TPETHETO y4acTKa.

Pemenne. Haxogum 1o cnpaBOYHHMKY Ul QJIIOMUHUEBOM KHWJIBI MPOBOAA WM KaOems
momanasio cedeHust 16 mm2 Ry=1,8 Om/kM, a mipu ttomaan cedenust 25 mm2 Ry = 1,14 Om/kwm,
k1 =0,025/3== 0,008 Om.

OmnpenensieM Zn 1Mo yyacTKaM:

2, = ~/[0,2(0,83 -2)+ 0,008 F +(0,2-0,6 ) = 0,380 On
2, = J[0,05(1,14 +1,8)+ 0,008 T + (0,05 -0) = 0,155 On
2,1 =+/(0,03 1,82+ 0,008 ¥ +(0,03-0,4)7 = 0,117 On
1" =220 /(0,380 + 0,155 + 0,117 + 0,075 )= 311 4
I/, , =311/40 = 7,77 > 3 3anynenne spexrupro.

2. Ilopaook evinonnenusn padomul.

2.1. IIpoBeputb 3¢ (GeKTUBHOCTh PAaOOThHl 3aHYJEHHs IYTEM H3MEPEHHUs CONPOTUBICHUS
nenu «dasa - HyJIb» [0 METOly aMIIepMeTpa U BOJIBTMETPA HAa MOJIENU ceTu Hampspkenuem 380/220
B.

2.2. BBINONHUTH TaKylO € IMPOBEpPKY U3MepeHusaMHu no metony KOBsneprouepmer Ha Toit
e MOJIEJH.

2.3 N3MepuTh CONPOTUBIEHUE NETIU «(]a3a - HyIb» OT MOACTAHINH, MUTAIOIIEH HHCTHUTYT,
710 OJJTHOM M3 IITENCEeNbHBIX PO3ETOK MPU oMol npudopa M-417.

2.4. Paccuntarh 3aHyl€eHHE A 33JaHHOIO BapMaHTa MCXOAHBIX AaHHbIX CoOpaTh cxemy
IUI. U3MEPEHUsl CONPOTHUBIIEHUS LeNH «(a3Hbll - HYIEBOH MPOBOI» MO METOJNy aMmIepMeTpa U
BoNbTMETpa Uit (pa3sl A, yCTaHOBHUTH peocTaToM R TOK, He TNpEBBIMIAIONUN YKa3aHHOTO
IpernoiaBaTeseM 3HaueHMs], ¥ 3alMcaTh IOKa3aHUs U BbIYUCIEHHs B Tabaumy 18.1.

2.5.loBToputs m3mepenus g ¢paz B u C. [Ipu 3TomM ncnonp3oBath TpuOOPHl U 3HAYCHUS
Zt(1)/3, koTopble YKaKeT mpernojaaBaresb, a KpaTHOCTH Ik(1)/IH.P BbIUMCINTD A1 ABYX CIydaeB:
IH.P1 = 6A u IH.P2=60A. Cnenats 3akiaroueHue 06 3(pHEeKTUBHOCTH 3aHYJICHHUS B K&KIOM U3 HUX.

2.6. CobpaTtb cxemy A MU3MEPEHUs CONPOTHUBICHMs Lenu «pasza - HyJIb» MO METOAY
IOBaneprouepmera M, BBIIOJHUB JACUCTBUS, yKa3aHHblE B y4YyeOHHMKE INpU ONHUCAHUU METOJa,
3amucarh oKa3aHus NPUOOPOB U BBIYMCICHUS B Ta0IuLy 2.

Tabnuna 1 - PesynpTaTsl n3MepeHui ¥ BEIYUCICHUM ISl METOIa aMIIepMeTpa M BOJIbTMETpa

daza U, B LA | Zp.a O™ | Zb.a+Z1(1)/3 | Tk(1), A | Ik(1)/Ia.p | Ik(1)/Ta.p2

A

B

C
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Tabnuna 2. - Pe3ynbrarsl u3Mepenuii u Beruucienuii ayig merona KO Baneprouepmera

o
= a
s @A < A < % = 3 3 g i =
s S| & ; - P r ; - =
=] S5 = D = < < % % & 2 |z
,.8.1 —
N
A
B
C

2.7. Cnenatsp 3akmoueHue 00 a¢dhexkTuBHOM 3anysneHus npu [H.P =6 A u 60 A.

2.8. U3meputh npudbopom M-417 conporuBnenue Zd.H+Z1(1)/3 10 omHOI U3 MITETICETHHBIX
po3eTok B yraboparopuu, Beraucauth Ik (mpu Ud = 220 B) u HambombIee AOMyCTUMOE 3HAYEHUE
[Hp, nmpu kotopom obecnieunBaercs ycnosue Ik(1)/Ia.p >3

2.9. BoInonHUTE pacueT 3aHyJleHHs IJi1 CBOETO BapHaHTa MCXOJHBIX NAHHBIX MO TaOIUIE
18.3. IIpu 3TOM MOXHO BO€ IOJIb30BATHCS MPOrPAMMUPYEMBIM KaIbKyJIATOPOM B COOTBETCTBHUH C
npunokenueM I1-19. Cnenars BoiBoA 00 3¢ (heKTUBHOCTH 3aHYJIEHUS B 3aJaHHOM Ciydae.

Copepxanne otuera. Cxembl M3MEpeHHMH, 10 puCYHKY 18.1 u mo wMerony
KOBsHeprouyepmera, pe3yabTaThl U3MEPEHHUH 110 3TUM MeTo/aM B Tipuoopom M-417, Tabmunsr 18.1
u 18.2 ¢ pesynpTaTaMM BBIYMCIIEHUH, BBIYMCIEHUS K PE3ynbTaTy M3MepeHus npudopom M-417 u
3akioueHne 00 3¢pGeKTUBHOCTH WM HEd(PPEKTUBHOCTH 3aHYJICHMs IJISI BCEX PACCMOTPEHHBIX
CIly4aeB; pacyeT 3aHyJEHHUs JUIi CBOET0 BapUMaHTAa MCXOAHBIX MAHHBIX W 3aKIIOYeHHE 00
3¢ (heKTUBHOCTHU 3aHYIEHUS IPU 3a/IaHHBIX YCIOBHSIX.

Tabnuna 3. - BapuanTsl HICXOAHBIX JaHHBIX K pacueTy 3aHyJICHUS

ﬂqﬂHﬂ:H j"[nl."IKI:IB AHHAR al'
AEALHHE COCAPOTHEACHNE MOOBOEOE OO VYHACTKAM, DMk
20 TOUEH K. 3., KW P P ¥ Pk

Cxesa coexnaefud
METARMErs TRarthop.
METODA (€ pyneM y
BTOPHIHOR OGWOTKR BO
BCEX BAPHANTAL)

apTAPERE {a3Boro H EYIEBEOro) PEAKTHEHEE (MeT/H)

L b Iy | Rpyi=| Rpyr= | Rgpya=
=Rayl | =Ruyr | =Ruyz Tnyt| Xoy2| Xopo

HOCTE -rpnucfu pMATD

pasy g, B

HoMepa BapwanTOB
HoMuHANLHAE MOLT-
HomuHAIEHER TOK
pacuemaTemt Sy g, A
ABTOMAT pacCHOACHLEH
B poMane yqacTtea M

D35 0 0 0,576 0 0 06 0o 0

=

8

JBeama — apeata
2 3pesfa — 3uraar g0 0,15 0,20 0 1,14 1,80 0 06 06 0 | i

4 3pe3na — suraar 2w100 0,25 005 0 0,412 1,80 ] 0.6 0,5 0 &0 1

4 ' 3pe3ga — smraar 160 0,15 0,08 0,004 0,576 1,14 1.8 ] 0 0,15 B0
5 3sesga —3mesga a0 0,2 0.4 0 0,412 0,583 0 0,6 06 0O a0 1

6  3meaga — amraar 0 0.1 0,1 0,088 0,8 1.14 1.8 0.6 0 0,15 30 3
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2.11 JlabopaTopnasi padora Ne JIP-11 (2 yaca).
Tema: «MccienoBanue 3)()eKTUBHOCTH METOA0B U CPEICTB 3AIMUTHI OT 3JIEKTPOMATHUHBIX
U3JIYYEeHU»
2.11.1 Hean padoThl: U3y4YUTh BIUSHUE BO3AYIIHBIX JUHUN JIEKTpOIIEpeiad Ha OKPYKAIOIIYIO
cpeny.
2.11.2 3agaym padoThI:
1. Paccuntarh HanpsKEHHOCTD 3IEKTPUUYECKOTO MOJISI U IIYM, CO3/1aBAEMbIE BO3AYIIHBIMH JIUHUAMU
3JeKTpoIepeaay.
2. OnpenenuTs AOMYCTUMBIE 3HAYCHUSI.
2.11.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCIOJb3yEMbIX B JIA00paTOpHOIi padore:
1. CipaBouHbIE MaTepHaIbI.
2. Tabnu4HbIE TaHHBIE.
2.11.4 Onucanne (xox) padoThI:
1. OOmue cBeneHus
BrnusiHue BO3MYIIHBIX JIUHUM 3JIEKTpONEPENAY HA OKPYKAIOLLYIO CPENY
Bricokne Temmbl 37eKTpOQUKALUU CTpaHbl NPUBOAIT K OBICTPOMY POCTY MNPOTSHKEHHOCTH
BO3JYLIHBIX JIMHUI JIEKTpoONepeaay U MOBBIIICHNIO UX HOMUHAIbHBIX HanpskeHui — 220 kB, 330
kB, 500 kB, 750 xB.
Ilo xapakTepy BO3IEHCTBUS Ha OKPYXAIOUIYIO Cpely BIMSHUE BBICOKOBOJBTHBIX JMHUK (BJI)
MOKHO pa3JIeIUTh Ha MEXaHWYECKOE€ WU DJIEKTPOMarHUTHOE, HEOOXOAWMO TaKKe Y4YUTHIBAThH
XMMHUYECKOE 3arpsi3HEHNE BO3/1yXa IPOAYKTaMH, BO3HUKAIOIIMMU IPU KOPOHHBIX pa3psiiax, paauo
1 TEJIEBU3UOHHBIE TIOMEXH, ITYM.
[Tpocexu, moxbe3anuble myTH, onopsl BJI oka3piBaloT BiauMsiHUE Ha (YHKIIMOHUPOBAHHE 3JIEMEHTOB
HKOJIOTMUECKHUX CHCTEeM, HU3MEHsAs JaHAmadTHbIe, MHUKpoKIMMaTthyeckue ycioBus. IIpoceka
mupuHoi 6onee 200 M HepeAKO CTAHOBUTCSA HEMPEOJOJIMMBIM MPEMATCTBUEM JI IEPEMEIICHUS
KUBOTHBIX. B mepuo murpamnuu Ha mpocekax KOPMATCS U OTIBIXAIOT OOJbIINE CKOIUICHUS MTHII,
HO B MECTaX MacCOBOIO MepesieTa BO3AYLUIHbIC JMHUHM MOTYT CIY>KUTh MEXaHUYECKOH Mperpaaoi.
CoopyxeHue JHMHUI 53JIEKTpoNepenad CBA3aHO C OTYYKICHUEM 3€Mellb, YTO CKa3bIBAECTCS Ha
CeNIbCKOM Xxo3diicTBe. HeymopsinoueHHoe pacnonoxeHue BJI Hapymaer LEIOCTHOCTb IOJIEH H
KOpMOBBIX yrogauii. CozpmatoTcss momexu Jjisi oOpaOOTKM TMoJied ¢ BO3AyXa, OrpaHUYMBAETCA
IIPUMEHEHHUE arpOTEXHUKHU. BO3IylIHbIE JUHUM NPOXOASAT TAaKKE U Yepe3 JIECHbIE MAacCCHBBI,
LIEHHOCTh  KOTOPBIX  ONpENeNsieTcs 3amacaMd  JIPEBECHHBI, JIEKAPCTBEHHBIX  PacTEHUH,
OXOTOIPOMBICIIOBBIX JKUBOTHBIX, SITOJI, TPUOOB.
OcHoBHbIM crnenuduueckuMm (aktopom BiausHUsS BJI Ha oOKpyXaromyro cpeny sBIsSeTCA
anektpomaruutHoe mosne ( OMII ). BosznelictBue OMII Ha mouyBy 3aBUCHUT OT KOHIEHTpALUU
COEIMHEHMI KeJe3a U rymyca B CaMOH MOYBE. DIEKTPUUYECKOE IMOJI€ BBI3BIBACT MOJISPU3ALUIO U
CTPYKTYPHYIO IEpPECTPOUMKY 3JIEMEHTOB IOYBBI, BIUAET Ha mpouecc mnoyBooOpaszoBanus. IMII
MOXET OKa3blBaTh CTHUMYJIHUPYIOIIEE IEHCTBHE HA MHTECHCUBHOCTh POCTAa 3€JEHBIX PACTEHUH Ha
HayaJlbHOM CTaJIMU pa3BUTHS, 3aTeM AeiicTBUe DMII cTaHOBUTCS yrHETAIOLIUM.
[Iporskénnocts BJI Benuka, 1 MOUYTH Kakas U3 HUX NEpeceKaeT psl KPYNHBbIX U MEJIKUX PeK U
03€ép. OMII oka3biBaeT OTIyruBarollee AEHCTBUE Ha pbIO, co3aaBasi JIEKTPOMATHUTHBIE MIJIOTUHBI
Ha MyTU MUTPAIMH PbIO U MPENATCTBYSI HEPECTOBOMY XOJIy.
[Ipu pnmurensHoM mpeObiBanum yenoBeka B OMII (E 10 kB/M) MOryr BO3HUKHYTH
HeOnaronpusaTHble (U3NOIOTUYECKUE W3MEHEHHUS, CBSI3aHHBIE C BO3JICHCTBHEM Ha HEPBHYIO U
CEPJIEYHO-COCYAUCTYIO cucTeMy ( M3MEHEHHUs JaBJICHUS, MyJbCa, apUTMHUS U T.JA. ). DTH SBJICHUS
MCYE3aI0T Yepe3 HEKOTOPOE BpeMsl ocie npeKkpaiieHus Bosaencreus OMIL.
Pa3paboTraHHble HOpPMBI, OTPaHUYMBAIOIIME HANPSHKEHHOCTh  AJIEKTPUYECKOTO TOJSA O]
BO3YLIHBIMU JTUHUSIMH, IPUBEACHBI B Ta0M. 1.
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Tabmuma 1 - Jlonmyctumast HanpsHKEHHOCTH AJIEKTPUUYECKOT0 1Mo o BJI

Bun mectHoctu JlonycTrmasi HanpsHKEHHOCTh, KB/M
TpynHonoctynHas MecTHOCTH (60s0Ta, Tops! | 20

)

Henacenénnast MECTHOCTD 15

[Tepecedenus ¢ noporamMmu 10

Hacenénnas MecTHOCTB )

JKuneie noma 1,5

Tabmuma 2 - PaccrosHus ot KpailHux npoBonoB BJI no Onmxailminx 3maHuil (CaHUTapHO -
OXpaHHas 30Ha)

Hanpsixenue, kB CaHuTapHO — OXpaHHasl 30Ha, M
220 25
330 30
500 30
750 40

[ym BJI BeI3BIBa€TCA KOPOHHBIM Pa3psiioM Ha mpoBojax. IIpoBoma BeIOMparoT Takum o0Opa3om,
4TOOBI HaNpPsXKEHHOCTh HA MOBEPXHOCTU MPOBOJA HE MPEBOCXOJMIIA HAYaJIbHON HANpPSKEHHOCTH
KOpPOHHOTO paspsaa. OnHako HEPOBHOCTH Ha IOBEPXHOCTH IIPOBOJAA M3-32 MEXAHHYECKUX
MOBPEXJCHUN (3ayCEeHIIbl, LAPalluHbl), 3arpsA3HEHUs (KAl CMa3KW, TBEPAbIC YACTHUIIbI), OCAIKU
(karuM  J0XAsl, POChl, CHEra, W T.A.) NPUBOAAT K MECTHOMY YBEIMUYEHHUIO HANpPsHKEHHOCTU
JNEKTPUYECKOro Mosis. B pesynpTaTe KOpPOHHBIM paspsj BO3HMKAaeT Ha mpoBoxax BJI mpu
HanpsDKEHUM  MEHbIIEM, 4YeM  HalpsDKeHHE  CaMOCTOATEIBHOTO — pa3psiia Ha  YMCTBIX
HENOBPEXACHHBIX NpoBoaax. [1o3ToMy mymM BO3LYIIHBIX JMHUN MOKHO CIBIIIATH U B XOPOLIYIO
IIOT0/1y, HO OCOOEHHO OH YCUJIMBAETCS TP T0XKIE.

2. Meronuka pacuera

2.1 Pacuer 351eKTpU4eCKOro MoJis BO3YIIHBIX JIUHUN

-
C

0 X

Puc.1 Pacuérnas cxema 3JIEKTpHUYECKOTO TMOJs BO3AYWIHBIX jJuHuM, rae A, B, C — mpoBona
BO3JIYIIHOM JIMHUU COOTBETCTBEHHO ¢a3 A, B, C.

HanpsKE€HHOCTh 3JEKTPUUYECKOro IMOJIs, CO34aBaeMOr0 BO3AYUIHBIMH JIMHUSMH Ha IOBEPXHOCTH
3emiH ( puc.l ) ompenensercs no gpopmye 1:
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o CU [ owm H H
2#3%70+& | (X-DJ+H X+H (X+D)+H

(1)
E — HanpsokEHHOCTD IEKTPUYESCKOTO OIS, KB/M,

C — éMKOCTh €IHMHHUIIBI JUTHHBI JIMHUHU, /M,

U — HOMHHAJIbHOE HaIPsHKCHUE, KB,

-12
€ _
0= 885710 iy

H — BricoTa mojBeca mpoBoJaa, M,

D
0 - paccTOsIHHE MEX]y POBOJIaMHU, M,

X — paccTosiHUE 10 PACYETHON TOUYKH, M.
EMKOCTB eIMHUIIBI JUTHHEI OTIpeiesieTcs o popmyIe:

-12
24 * 10
| 2 *DO
s d

C =

)
d — nuametp mpoBoJa, M.
2.2 Pacuér myma BO3AYUIHBIX JIMHUI
JlonycTUMBII ypOBEHb IIyMa Ha TEPPUTOPHUM, HETIOCPEACTBEHHO MpPUIIETAIOIIEeN K KHUJIbIM J0MaM,
coctaBisier 45 nbA (CH 2.2.4/2.1.8.562-96 Illym Ha pabouyMx MecCTax, B MOMELICHHUSX JKHUIIBIX,
OOIIIECTBEHHBIX 3JaHUH U Ha TEPPUTOPUH JKIIIOH 3aCTPOIKN).
VYpoBenb 3Byka Ha pacctosiuue 100 M oT kpaifHeil (a3pl B 3aBUCHMOCTH OT HAaNpPSDKCHHS IMOJIS Ha
IIPOBOJIaX onpeaessercs no popmyne:

L =20+ 00111*E +900*T +15*1gN -20*IgB
max 3)

L — ypoBens 3Byka, n1bA,

Emax - geiicTByromiee 3HaYCHHE MaKCUMAJIbHON HANPSKEHHOCTH HA TIOBEPXHOCTH MPOBO/IA, KB/M,

I — paguyc NpoBoOAa, M,

N — YUCIIO MIPOBOJIOB B (haze,

B — paccrosiaue ot kpaiineit ¢assi, (B=100m).

MaxkcumanbHast HanpsHKEHHOCTD Ha MIOBEPXHOCTH MTPOBOJIA ONpeenseTcs mo hopmyie:

B C*U
max 2% 3ET*EE *T
(o}

E
(4)

3.ITopsioK BBINOJIIHEHUS pabOThHI

3.1 Paccunrare s 3aJaHHOrO BapHaHTa HANPSHKEHHOCTH JJIEKTPUUYECKOrO TOJIsA, CO3/1aBAEMOrO
BO3JAYIIHOM JMHUEN »5JeKTpornepenay B Todykax ¢ koopauHaramu X=0, 10, 20, 30, 40, 50m.
CpaBHUTH NOJTy4YEHHbIE 3HAYEHHS C JOMYCTUMBIMU BelMunHamMu (Tabnuua 1).

OmnpenennTh B KakOM MECTHOCTH MOXHO MPOJODKUTh JAaHHYHO JIMHUIO SJIEKTpomnepenad.
[Toctpouts rpapux E={(x).

3.2 Paccumurath ryMm Ha pacctossHud 100 M oT kpaiiHel (a3bl BO3AyITHON JIMHUH.

Cnenate BBIBOJA O BO3MOXHOCTH Tmpokianku BJI BOMM3M JKUNBIX 37aHUMA, UISI KOTOPBIX
JOTTYCTUMBIN ypOBeHb mryma coctaniseT 45 n1bA (CH 2.2.4/2.1.8.562-96 1llym Ha pabounx Mecrax,
B TIOMEIIEHUSX KHUIIBIX, OOIIECTBEHHBIX 3/1aHUH U Ha TEPPUTOPUH JKUIIOH 3aCTPONKH.)

3.3. OdopMHUTH OTUET U CAATH MPEIIOAABATENIO.
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2.12 JIabopaTopnasi pabora Nel2 ( 2 gaca).

Tema: «Pacuer W NMpPoeKTHPOBAHHME UCKYCCTBEHHOI'0 OCBellleHHS NMPOU3BOACTBEHHBIX
MOMeIIeHUIT»

2.12.1 Iens paboTel: M3yunTh METOAMKY pacdeTa SJIEKTPUUYECKOTO OCBEIICHUS
MIPOU3BOJICTBEHHBIX M CITYKEOHBIX MOMEIIEHUH

2.12.2 3apaun paboOTHI:

1. ITpousBecTn pacyeT IEKTPUUECKOTO OCBEUIEHUS MPOU3BOJACTBEHHBIX M CIYKEOHBIX
HOMEIECHUU

2.12.3 Ilepeyenb npudOpPOB, MATEPHAIOB, HCIOJb3yEeMBbIX B J1a0opaToOpHOii padoTe:

1. CnipaBouHbBIE MaTepHAIbI.

2. Tabau4HbBIC JaHHBIC.

2.12.4 Onucanue (xox) padorni:

B Hnactosimee Bpems 90 % wuHbopManuy 4eIOBEK IMOJIyYaeT ¢ MOMOIIBIO OPTaHOB 3PEHUSI.
CoXpaHHOCTh  3pEHHMS  YEJOBEKAa, COCTOSHUE €ro  LEHTPAIbHOM  HEPBHOM  CHUCTEMBI,
MIPOU3BOIUTENILHOCTh, KayeCTBO TpyJda W O€30MacHOCTh B TPOM3BOJCTBEHHBIX YCIOBHUAX B
3HAYUTENILHONH MEpe 3aBUCAT OT YCIIOBHM OCBelleHus. HepamumoHanbHOE OCBeleHHe Ha pabodem
MecTe B 1exe, B llabopatopuu, momemenun BILl, oduce, nomMa mpu UYTEHUM NPUBOAUT K
MOBBIIEHHOW YTOMJIIEMOCTH, CHI)KEHHIO paO0TOCTIOCOOHOCTH, IEPEHANPSHKEHNUI0 OPTaHOB 3PEHMUS
U CHHDKEHUIO €r0 OCTPOTHI.

[To KOHCTPYKTHBHOMY MCIIOJIHEHHIO HMCKYCCTBEHHOE OCBEIIEHHE MOKET OBITh JABYX CHCTEM:
obujee — OCYILIECTBIISIEMOE PpACIOJIO)KEHUEM CBETHWJIBHMKOB Ha IIOTOJIKE IIOMEIIEHUS;
KOMOUHUpOB8aHHOe — COBOKYIIHOCTh OOIIET0 OCBEIIEHHS M  MECTHBIX CBETHUJILHHUKOB,
pacIoNIOKEHHBIX HEMOCPEICTBEHHO Ha pabouynx wMecrax. IIpuMeHeHHe OIHOr0 MECTHOTO
OCBEILEHUS BHYTPH 37JaHUI HE JJOMYCKAETCsl.

B KkauecTBe HMCTOYHMKOB CBETa B HACTOSIIEE BPEMSI MPUMEHSIOTCS DSJIEKTPUUYECKUE JIAMIIbI
HaKaJMBaHUs U ra30pa3psiiHbIe JaMIIbl.

Jlamner naxanueanus (puc. 1) OTHOCATCA K HMCTOYHMKAM CBETa TEIJIOBOro u3nydeHus. OHHU
yIOOHBI B 3KCIUIyaTalluM, JIETKO MOHTHPYIOTCS, JACLIEBbI, pabOTalOT B IIHPOKOM JHana3oHe
TEMIIEpPATyp OKPYXKAloIIel cpenbl, HO 00JIaaloT HU3KON cBeToBOM oTmauedt [0-20 am/Bm (mipu
UJeaTbHBIX YCIOBUSX /Bm COOTBETCTBYET 683 M), CPABHUTEIIBHO HEOOJIBIIUM CPOKOM CITYXKOBI J10
2500 u; mxX CHEKTPaJbHBIH COCTAB CHWJIBHO OTJIMYAETCA OT ECTECTBEHHOI'O CBETa, HapyLIaeTcs
MpaBWJIbHAsA CBETONEepeaaya.

T'azopaspsonvie namner (puc. 2) — 3TO MPUOOPHI, B KOTOPHIX HM3IYYCHHE CBETa BO3HUKAET B
pe3yibTaTe JIEKTPUUECKOro paspsaa B atMocdepe MmapoB METALIOB (PTYTh, HaTPHUil), TaJOTEHOB
(fon, ¢TOp) M WHEPTHHIX Ta30B, a TakXkKe SBJICHHS IJIOMHHECHEeHIMU. Haubonee mmpoxoe
MpUMEHEHNE JUIsL  1eseld OCBEUICHUS TIOMEIIEHWH M OTKPBITHIX IUIOHIAJI0OK TOJYYHIH
JIOMHHECLEHTHbIE, KCEHOHOBBIE JIaMIIbl B (OpME CBETAMMXCS TpyOok, a Taike jammbl J[PJI
(IyroBble, PTYTHBIE, JIOMHUHECIICHTHBIE) U HATpUEBbIE, 1O (OpMe HANOMUHAIONINE BBHITSHYTHIE
JIaMITbl HAaKaJIMBAHHUS.

OCHOBHBIE TIPEUMYIIECTBA Ta30pa3PSIHBIX JIAMIT: BbIcOoKasi cBerootaada ([APJI — no 65 sm/Bm,
JTIOMHUHECUEHTHbIe — 10 90 2im/Bm, KceHOHOBBIE M HaTpueBble — 110 /10 - 200 am/Bm); Gonbiioi
cpok cayk0b1 5000 - 20 000 u, 61U3KHUIA K €CTEeCTBEHHOMY, COJTHEUHOMY CIIEKTPY BUJ HW3ITYYCHHS.
K HemocTaTkaM ra3opa3psIHbIX JIaMIl CIEAYeT OTHECTH HAJM4Yue BPEAHBIX Ui Omochepsl H
YyeloBeKa MapoB PTYTH M HATpHUs MpPH HUX pa3repMeTH3aldd, paJuoONOMEXH; CIOXKHYI H
JIOPOTOCTOSIIIIYI0 ITYCKOPETYJIUPYIOLYI0 amnmnapaTypy, BKIIOYAIOIIYH0 B HEKOTOPBIX CIydasx
cTapTep, IPOCCENH, KOHIEHCATOPbI; JUIMTEIbHBIA IMEpPHOJ BbIXOAA OTAEIbHBIX THUIIOB JIaMIl Ha
HOMHUHAIBHBIA pexkuM (s mamn JIPJI 3 — 5 MuUHYT), HEBO3MOXXHOCTH OBICTPOTO BTOPUYHOTO
BKJIFOUEHUS JIAMITBI IIPU KPATKOBPEMEHHOM OTKJIIOYEHUH MUTAIONIETO HAMPSKEHHUS.

OCHOBHBIM  CYILECTBEHHBIM HEAOCTATKOM BCEX Ta30pa3psaHbIX JIaMIl SIBISIETCS MYJIbCallUs
CBETOBOI'O TOTOKA, T.€. HEMOCTOSHCTBO BO BPEMEHM, M3JTyYCHHE CBETA, BHI3BAHHOE MEPEMEHHBIM
TOKOM B THTAIOUICH CETH U MaJOl MHEPIMOHHOCTHIO MPOLECCOB, COMPOBOXKAAIOUINX PAdOTy ITUX
Jamil.
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DIEeKTpONPOMBINUIEHHOCTh H3roTaBiuBaeT JUJI, oTnnuarommecs LBETHOCTBIO H3IIyYEHUS
cBeToBOro moToka: 6enoro ceera (JIB), xomomHo-6emnoro ceera (JIXB), rermmo-6enoro ceera (JITH),
JIHEBHOTO ~ CBETa (JIA). Jns BBICOKOKAYECTBEHHOM I[BETONEpEeAaud BBIIYCKAIOT JaMIbl C
mapkupoBkou LI: JIALL, JITBL, JIXBL wmu JIELl. Hx
MPUMEHSIOT TOTJa, KOrJa MPU UCKYCCTBEHHOM OCBELIEHUU
TpeOyeTcst TOUHOE pa3InYCHHE [BETOB M OTTEHKOB.

]

Hns  3axuranus JIJI U HOPMAJIbHOW paboThHI
TpebyeTcs craprep (3axurarens), IpOCCeb,
KOHJIEHCATOPBI:

—CcTapTep CIYXKHUT JUIsl aBTOMAaTHYECKOTO BKIFOUCHUS
U BBIKJIIOUEHUSI TIPEABAPUTENHHOIO HaKaia 3JIEKTPOAOB U
IpeCTaBisieT COOOM TEII0BOE pere;

— Ipoccenb oOjeryaer 3a)KUTaHUe JaMIIbl,
OTpaHWYMBACT TOK U 00ECIIEUNBAET €€ YCTOMUNBYIO padoTy.

— 7S TOBBIIEHUS KOd((UIIMEHTAa MOIIHOCTH B
cxeme JUJI mpenycMarpuBaeTcs KOHIEHCATOP.

Jlnst  OLIEHKHM HCKYCCTBEHHOTO  OCBEIIEHHUS B
COOTBETCTBUM  C  JICUCTBYIOIIMMH  CTPOUTEIHHBIMHU
Hopmamu W  mnpaBuigamu  (CHull) mnpemxycmoTpensl
CBETOTEXHHYECKUE MapaMeTpPhl  KOJUYECTBEHHOTO U
KaueCTBEHHOI'0 XapakTepa.

Puc. 1. Hexomopbvie munvl c6emuibHUKOG:
a — JAMNbl HAKANUBAHUA, O — JIIOMUHECYEeHMHble NAMNb

K konuuecmeennvim napamempam OTHOCHTCS OCBELIEHHOCTh E B JIOKcax (7k) Ha pabouem
MecTe, KOTOpas JIErKO pacCYUTHIBAETCS UM U3MEPSETCA C MTOMOIIBIO JIIOKCMETpa.

K rxauecmeennvim napamempam otTHOCUTCS K03 dunuent myiascanuu KI1 B %, uamepsieMsblii ¢
noMoupl0 npubopa myiabcoMeTpa. OTH TapaMmeTpbl ISl JACHCTBYIOIIMX OCBETUTENBHBIX
YCTaHOBOK JOJI’KHBI COOTBETCTBOBATH 3HAUCHUSIM, YKa3aHHBIM B HOpMaXx.

[IpunsATo pa3genbHOE HOPMUPOBAHHE MAPAMETPOB  OCBELIEHHUS B 3aBUCUMOCTH  OT
NPUMEHSEMBIX HCTOYHHKOB CBeTa W CHCTEMBI OCBElIIeHUs. BenwmunHa mapameTpoB
yCTaHaBJIMBAETCS COTJACHO XapakTepy 3pUTENbHOM paboThl, KOTOPBI 3aBUCUT OT pPa3MEpoOB
00BEKTOB pa3INYCHHS, XapaKTEPUCTHKHU (OHA U KOHTpACTa 00bEKTa C (HOHOM.

Obvexm pasniuyenus B MM — pa3Mep HAaUMEHBIIETO 3JIEMEHTAa, KOTOPbIil HEOOX0UMO YBUIETh
B TIpoiecce padoThl (Touka Ha skpaHe [IDBM, camas TOHKasi TWHUS HA YEPTEKE WIH MPUOOPHOIA
HIKaje u T.IL.).

@on — TOBEPXHOCTh, Ha KOTOPOW paccMaTpUBAETCS OOBEKT pPA3THUCHHUS, XapPaKTEPH3YETCS
kodpunmentom orpaxenus p. [Ipu p menee 0,2 ¢on cuurtaercs TeMHbiM, oT (0,2 no 0,4 —
cpeaauMm u 6osee (,4 — CBETIIBIM.

Koumpacm obvexma ¢ ¢ponom — XapakTepu3yeT COOTHOLIEHHE SIPKOCTH PaccMaTpPUBAEMOTO
o0bekTa u ¢ona. [Ipu cmabom paznmuueHnn 00beKTa Ha GOHE KOHTPACT CUUTAETCS MaIbIM, OOBEKT
3aMeTeH Ha (pOHE — CPEAHHUM; YETKO pa3andaeTcs Ha oHe — OOJBIINM.

[Ipu BbIOOpE HOPMHPYEMOI OCBEIIEHHOCTH pa3Mep OO0bEeKTa pazluyeHHUs periiaMeHTHPYET
BBIOOpP 3pUTENBHOTrO paspsana or / mo 7 B Tabnuue HOpM (B AaHHOI nabopaTopHOi pabote
npuMeHsieM pa3psiabl oT [ A0 3), KOTopas CONEPKUT MHUHUMAJIBHO JOMYCTUMBbIE 3HAUYEHUS
OCBEIICHHOCTH Ha pabOYUX MeCTax MPHU UCIOJIb30BaHUU T'a30pa3PSIAHBIX JIAMII.

[Ipy nmpoeKkTUPOBAHUU OCBETHUTENBHBIX YCTAHOBOK CTPEMSTCS 00ecleyuTh TpeOOBaHUS HOPM
Py MUHUMAJBHBIX 3aTpaTax 3JIEKTPOIHEPTUU C COXpPAaHEHUEM PaBHOMEPHOTO paclpeaelieHUs
APKOCTE B TMOJIE 3PEHUs, HCKIIOYAIONIMX CIeNsllee JIelcTBUe caMux Jamm. Jlug sToro
MPUMEHSIOT CBETUIHBHUKU C PACCEMBAIOIIMMH dKpaHAMHU, MATOBBIMHU CTEKJIAMHU, YTO MPUBOJUT K
YaCTUYHOU MoTepe cBeToBOM sHepruu (Ha 10— 15%).

[To KOHCTPYKIIMM pa3IMyalOT CBETUIBLHUKH MPSIMOTO CBETa, KOHIEHTPUPYIOIIHUE CBETOBOM
MOTOK B HIJKHIOIO TMojdycepy ¢ MOMOIIbIO 0€lI0ro WM 3€pKajJbHOTO OTpa)kaTess; pacCesHHOro
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cBera (IIpU PaBHOMEPHOM pacHpelelieHHHd CBeTa B IMPOCTPAHCTBE) U OTPAKEHHOTO
(CBETOBOI MOTOK HAIPaBJICH B BEPXHIOKO Moycdepy).

CBeTnast OKpacka TMOTOJIKA, CTEH, MeOenw, OOOpYAOBaHHUS CIOCOOCTBYET YBEIUUCHUIO
OCBEIICHHOCTH Ha pabodyux MecTax 3a CyeT JYy4Yllero OTpakeHHs W CO3JaHuio Oolee
PaBHOMEPHOTO paclpe/eICHHs SPKOCTEH B TIOJIe 3pEHUS.

PannonanbHOEe OCBEIIEHHE JIOJDKHO OBITh CIPOEKTUPOBAHO B COOTBETCTBUU C HOPMAaMH,
npuseaeHHbIMU B CHull 23-05-95 [26], a Takke peKOMEHAAIUsIMHU, U3JI0)KEHHBIMU B JINTEPATYPE.

3amaueil CBETOTEXHUYECKOIO pacueTa sIBISETCS ONpe/ielieHne CBETOTEXHHUYECKUX IapaMeTpoB
OCBETUTEIHHOW OCTAHOBKH, HEOOXOAMMBIX JIsi OOECIeueHHs] HOPMHUPYEMBIX XapaKTEPUCTHUK
ocemenus. ObecrieueHrne  HOPMHUPYEMOM OCBEIIEHHOCTH OCYIIECTBIISIETCS MTyTeM BbIOOpa
KOJTMYECTBA HCTOYHHKOB CBeTa (KOJ-BO CBETHJILHUKOB), HEOOXOIWMBIX I CO3JaHHUS
TpeOyeMOro ypOBHs OCBEIIEHHOCTH.

CyIecTByIOT TpH METOJla pacdyeTa OCBEIICHHOCTH: MeTOJ KO3 (UIIMEHTa HCIOIb30BaHMUS,
METOJ pacyeTa Mo yAeIbHOW MOIIIHOCTU U TOYEYHBIH METO/I.

Memoo koapppuyuenma ucnonvzoganus K, TPUMEHSIOT NPH PABHOMEPHOM pa3MeEIICHUU
CBETUJILHUKOB MO IOTOJKY MpHU OONBUION TIUIOTHOCTH TEXHOJOTHYECKOTO O0OpYyNOBaHUS U
PaBHOMEPHOM €T0 PACIOIO0KEHUH T10 TUIOIIAIH 11eXa;

Toueunwiii memoo clieqyeT HUCIOIb30BAaTh MPU CHUCTEME OCBEUICHUS MPH MaJloN IUIOTHOCTH
TEXHOJIOTHYECKOT0 000pyAOBaHUs, MPU HATHMYUHA BBICOKOTO TEXHOJOTHYECKOTO 000PYyIOBaHUS
WO €ro KOHIEHTpAaUWU B IEHTpPe IMOMEHIeHUus. OTOT MEeTOJ IMO03BOJSET OIpEeIeUTh
OCBEIICHHOCTh B BEIOPAHHBIX TOYKAX MOMEIIEHUSI.

Memoo  pacuema no yoenbHOU MOWHOCMU TIPUMEHUM IS
MPaBUIBLHOCTH MPOU3BEACHHOTO CBETOTEXHUYECKOTO pacyeTa.

CBCTa

NpUOIU3UTENILHON OIIEHKU

2. METOJJUKA PACYETA

YuuThIBas 33JJaHHBIE 110 BApUAHTY XapaKTEPUCTUKHU 3PUTEIHHON paboThl (HAUMEHBIINHA pa3Mmep
00BEKTa pPA3IMYCHUS, XapaKTEPUCTHKAa (OHA M KOHTpAcT OOBEKTa pa3nuyeHus ¢ (QoHOM), ¢
MTOMOIIIBIO Ta0J. 1. OmpenemnstoT pa3psia ¥ MoApa3psl 3pUTEIbHON pabOThI, a TaK)Ke HOPMHUPYEMBIH
YPOBEHb MUHUMAJIBHOCTH OCBEIIEHHOCTH Ha pabodeM MecTe.

Tabauya 1. Hopmwvl npoexmuposanus UCKyCCmMeeHH020 0C8eU eHUs

HanMeHs it OcBeleHHOCTh
XapaKTepI/IfTI/IKa pasmep Pa3psn 3 HOﬂpaSpHﬂu KonTtpact XapaxrepucTika
3pUTEIBHON 00BbeKTa 3pUTEIBHON | 3pUTEILHON | 0OBEKTa (bowa Kom6unuposanHoe | Obuiee
paboThI pasnu4eHusi, | paboOTHI paboTHI ¢ ¢poHOM OCBEIIICHNE OCBEIIICHNE
MM
A Masnbrit TeMublit 5000 1500
b « Cpennmit 4000 1250
cpenHui TemubIi
B MaJIbIi CaeTJbrit 2500 750
Hawussicmreit Mettee 0,15 I cpennmit | cpeanuii
TOYHOCTH oonpmoi | TemHbIH
r cpenHuit 1500 400
Oonpmion | CBeTJbIi
« «
Cpennuit
A Maurerii Temubrit 4000 1250
Ouenb BhICOKOH | (15 () 3 I B « Cpe it 3000 750
TOYHOCTH N N
cpenHui TemubIi
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B MaJbIi CBeTIIBIH 2000 500
CpeaHuil | cpemHui
oomnbioii | TemubIi

T cpenHuit 1000 300
6omnbmoii | CBeTibId
« «
CcpeaHui
A Maunbrit Temurri 2000 500
5 « Cpennuii 1000 300
cpennuit | TeMHblit
BhICOKOI B MaJbIi CBeTIIBIH
0,3-0,5 I CpemHud | cpemaHuil 750 300
TOYHOCTH . .
oonbmoii | TemubIi
r cpenHuit
oonbioii | CBeTibId 400 200

« «
cpeHui

PacripenensioT CBETWIIBHUKY U OIPEIENISIOT UX YUCIIO.

PaBHOMEpHOE oOCBelIeHHE TOPU3OHTAILHON pabouell MOBEPXHOCTH JIOCTHUTAETCS TP
OIIpEeAENEHHBIX OTHOIIECHUSAX PAaCCTOSHMS MEXIY LEHTpaMu cBeTwiIbHUKOB L, m (L = 1,75-H) k
BBICOTE MX I0JIBECA HaJl pabouei moBepxHOCThI0 Hy, .

Uucno CBETWIBHUKOB C JIOMUHECHEHTHbIMM JammnaMmu (JIJI), koTopble NpHUHSATBHI BO BCEX
BAPUAHTAaxX B KAUE€CTBE HCTOYHUKA CBETA,

N=S/LM, (1.

I'ne S — momaae MoMeIeHus, MZ; M — paccrosiHre MEXAY NapaJuIeIbHBIMU PSIAAMU, M.

B cooTtBeTcTBHU C PCKOMCHOaIUAMU

M>0,6H, 2)

OnrtumanbHOe 3HaUeHne M =2...3 u.
s noCTHKEHMsT pPAaBHOMEPHOM TIOPU3OHTAIILHON
OCBEIIEHHOCTH CcBeTWIbHUKM ¢ JIJI pexkoMeHnyercss pacmonaraTe CIUIONIHBIMHM — PsAamH,
napajuieJIbHbBIMU CTEHAM C OKHAMU WJIM AJTUHHBIM CTOPOHAM MOMEILIEHHUS.
Jlns pacu€ra oOIIEro paBHOMEPHOTO OCBEIICHHS TOPU3OHTAIBHOW pabodeil MOBEPXHOCTH
HCIIOJB3YIOT METOJ CBETOBOT'O IMOTOKA, YUYUTHIBAIOIINM CBETOBOW MOTOK, OTPAXKEHHBIM OT MOTOJIKA
U CTEH.

PacuérHbI CBETOBOM MOTOK, JIM, TPYIIIbI CBETWJILHUKOB ¢ JUJL.

D ;. pacw. = Ey'S-Z-K / N°n, 3)

rae E, — HoOpMUpOBaHHAsE MUHUMAJIbHAST OCBEMIEHHOCTD, 1K, Z — KOO(PPUIIUEHT MUHUMAIHLHON
ocBemi€HHoCcTH; Z = E¢)y / Eyy, 11 JUL Z = 1,1; K — xoaddunuent 3anaca; 77 - kodQUIueHT
HCIIOIL30BaHMUs CBETOBOI'O MOTOKA JIAMII.

IToxazaTens moMenieHus

i =A-B/H, (A+B), 4.)
rae A u B — njuHa ¥ MUpUHA TTOMEIICHUS, M.
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3naueHust KodpUIMEeHTa 3amaca 3aBUCAT OT XapaKTEPUCTHKU MOMEIIEHUS: I MOMEIICHUN ¢
OomnpiuM BhIieNieHneM Teria K = 2, co cpeaaum K = 1.8, ¢ Mmaneim K = 1,5.
3naueHuss K0d(pPUIMEHTa HCIONH30BAHUS CBETOBOTO IMOTOKA IMPHUBEACHHI B TaOI. 2.

Tabnuya 2. 3navenus ko3guyuenma ucnonb308anUs C6eMO8020 NOMOKA

[Tokazarenn 1 > 3 4 5
IIOMCIICHUA

Koaddurment

KCIIOJIb30BaHMS 0,28...0,46 0,34...0,57 |0,37...0,62 | 0,39...0,65 0,40...0,66
CBETOBOTO MOTOKA 77

[lo momydyeHHOMY 3HAYEHHUIO CBETOBOTO IOTOKAa C MOMOUIbIO Taba. 3.  moAOMparoT JIaMIbl,
YUUTBIBas, 4TO B cBETHIIbHUKE C JIJI MOkeT ObITh OOJIbIlIe OJJHOM JIaMIIBL, T. €. 7 MOXKET OBITh PAaBHO
2 unm 4. B aToM ciydyae cBeToBOi noTok rpymisl JIJI Heo6X01uMo yMEHbIINUTE B 2 WK 4 pasa.

Tabnuya 3. Xapaxmepucmuka 110 MUHECYeHMHbIX 1AMN

THII JTAMITEI Mommocts, BT HomunanbsHb1# CBETOBOM
IIOTOK, JIM

715 20 20 1200
JITB 20 20 975
JIALL 20 20 320
JIELL 20 20 865
715 30 30 2100
JIXB 30 30 1730
JITB 30 30 1720
T171 30 30 1640
JIALL 30 30 1450
715 40 40 3200
716 36 36 3050
JITH 40 40 7580
171 40 40 2340
JI/I 40 40 2200
JUILL 36 36 2200
JIEIL 40 40 2190
JIELL 36 36 2150
Jb 65 65 4300
TIXB 65 65 3520
JITB 65 65 3980
JIN165 65 3570
JAL 65 65 3050
JIELL 65 65 3400
JIb 80 80 5220
JIXB 80 80 130
JITH 80 80 4440
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JIJ1 80 80 4070

JIALT 80 80 3560

CBeTOBOM IMOTOK BRIOPAHHOM JIaMIIBI JTOJDKEH COOTBETCTBOBATH COOTHOIIICHHUIO

D aApacy. — (0;9 ];2) D ..mabnss (5 )

rae D ;paey. — PACYETHBIM CBETOBOM MNOTOK, AM., D ,na6s — CBETOBOHM IOTOK, ONPEAEIEHHBIN 110
Tabn. 6.3., M.

[ToTpebnsiemMast MOIITHOCTH, Bm, OCBETUTEIHLHON YCTAaHOBKHU
6.
P =p.N.n, ( )

I71€ p — MOUIHOCTb JIaMIibl, Bm; N — 4HMCIIO CBETUJILHUKOB, WM; 1 — YUCJO JaMIl B CBETHJIbHHKE,
g JIJI n =2, 4.

l. O3HaKOMBTECH C METOAUKOM pacuéra.

2. Ompenenute pa3psia U MOIpa3psl 3pUTEIbHON pabOThl, HOPMBI OCBEIIEHHOCTH Ha pabodyem
MecTe, HCIIOJIb3Ys JaHHbIE BapuaHTa (Tadil. 4.) 1 HOPMbI OCBEIIEHHOCTH.
3. PaccunraiiTe 4uCI0 CBETUILHUKOB.
4. Pacnpenenute CBETHJIBHUKM oOImero ocsemenuss ¢ JIJI mo miomanyd mpou3BOJCTBEHHOTO
ITOMEILEHUS.
5. OnpenenuTe CBETOBOW MOTOK PYIIIIHI JIAMIT B CHCTEME OOIIEro OCBEIECHUs, HCIIONIb3Ysl JaHHBIE
BapuanTta u popmyny (3.).
6. IlogOepure nammy 1Mo AaHHBIM Ta0i1.3. ¥ IPOBEPUTH BBHITIOJHEHUE YCIIOBUS COOTBETCTBUS

D npacu. ¥ D JI. TabuI.

7. OnpenenutTe MOUTHOCTD, MOTPEOISIEMYIO OCBETHTEIBHON YCTaHOBKOM.

8. [loanuimmuTe OTYET U CATE MPEnoaaBaTeto.

2.13 JlabopaTopnasi padora JIP Nel3 ( 2 gaca).
Tema: «PacyeT U NpoeKTUPOBAHNE BEHTHJISIUMH B MPON3BOACTBEHHBIX MOMEIIEHUSIX)

2.13.1 Ileab pa0oThI: IPOU3BECTH 3aMepbl MHTEHCUBHOCTH TEIJIOBBIX H3JIyUEHUH C
MTOMOIIBIO0 AKTHHOMETPA.

2.13.2 3apaum padoThI:

. M3yunTh METOOMKY pacuera YCTpPOMCTBA [Jii €CTECTBEHHOTO BEHTHJIMPOBAHUSA
IIPOU3BOJICTBEHHBIX TIOMELICHMUI;

2. M3yuuThb METOOUKY pacueTa MHpPOU3BOJUTENLHOCTH BEHTHJISALUHU, HEOOXOIUMOW IS
BO3yX000MEHa B MPOU3BOJCTBEHHBIX TOMEIIEHUSIX.

2.13.3 Ilepeyenb NpudOpPOB, MATEPUAJIOB, HCIOJIb3yeMbIX B JIa0OpaToOpHOii padore:

1. CipaBouHbIE MaTepHAIIbI.

2.13.4 Onuncanue (xox) padoThI:

1. HABHAYEHUE W IIPUHIMII PABOThI YCTPOMCTB JIJIsI ECTECTBEHHOI'O
BEHTUJIMPOBAHU S ITOMEILIEHUI

B CenbCKOXO3SMCTBEHHBIX IPOM3BOJCTBEHHBIX IIOMEIIECHUSX BO3AYyX 3arpsAsHsAeTCA
Pa3IMYHBIMHU BPEIHBIMU BEIECTBAMU: MBUIBIO, Fa3aMu, MapamMu. Hanpumep, B dKUBOTHOBOIUYECKUX
MIOMEIICHUAX B BO3JyXE COAEPIKATCs MPOAYKTHl 0OMeHa BemiecTB. bonbiioe ckomieHue )UBOTHBIX
B IIOMEIICHUH IOBBIIIAET BJIAXHOCTh M TEMIIEPATypy BO31yXa, M3MEHSET B HEM IPOLIEHTHOE
COOTHOILICHHUE KUCIOPOAA U YIJIEKUCIIOrO rasa;
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JIJIsl KaKI0TO BHIa TIOMEIIEHUS YCTaHOBJIEHBI HOPMBI (PU3UUYECKOTO COCTOSIHUS BO3yXa U
IIPEAEIBHO JOIYCTUMBIE KOHLIEHTPALUU BPEAHBIX IIPUMECEH.

Uucrtora BO3AyXa B IOMEIIEHWH TMOJJACPKUBACTCS BBITSHKKONH W3 HETO 3arpsS3HEHHOTO
BO3JlyXa U TPHUTOKOM CBEXEro, HapyXHOro. Takoil BO3ayXOOOMEH BO3MOXEH HE TOJBKO IpH
MEXaHUYECKOM, HO U TIPU €CTECTBEHHOW BEHTUJISLIUM.

2. KOHCTPYKIIM ITPUTOYHO-BBITSHKHOM BEHTUJISLIMNA

EcrecTBeHHass BEHTWJISALMS MPEICTABISIET COOOH TPYOBI MPSMOYTOJBHOTO HIIM KPYTJIOTO
CEUeHHs, MPOXOJAIINe Yepe3 MOTOJIOYHOE NMEPEeKphITHE U Kpblly 374aHus. HiwkHuil koHer Tpyo
HaxoauTCsda B IIOMCIIICHHHU, a BerHI/Iﬁ HCECKOJIBKO BbIIIIC KOHbKA KPBIIIN. HpI/ITOK YUCTOr'0 BO3AyXa
MIPOUCXOJUT Yepe3 HEIUIOTHOCTU B JIBEPSIX, OKHAX M CTEHaX 37aHus. B HEKOTOPBIX 3[aHUAX LIS
0ojiee MHTEHCUBHOTO BO3JyXO0OOMEHa JIeNaloT NMPUTOYHbIE KaHaJbl B HWXKHEH yacTu cTeH. Cxema
TaKOW BEHTWISILIUU MOKa3aHa Ha PUCYHKeE 1.

P

ALl

i
P

Puc. 1. Cxema nelicTBUS €CTECTBEHHON BEHTWIIAIINU IIOMENCHUN

3. MeToauka pacuera eCTECTBEHHON BEHTWISIIUN

Bo3ayx nepemernaercst 1o BHITSDKHBIM TpyOaM 3a cYeT pa3sHHIIBI B IJIOTHOCTH HAPY>KHOTO U
BHYTPEHHETO BO3/lyXa. BeiencTBre 9Toi pa3HUIlbl Ha BXO/IE M HA BBIXOE BBITSDKHBIX TPYO
CO3/1aeTCs Pa3HOCTh JABJICHUN, KOTOPYIO MOKHO ONPEAETUTH 10 (hopMyIie:

AH:h(j/n_j/e)KF/M3 (1)

rje h - BeIcOTa OTKPBITOM C 000MX KOHIIOB BEHTHJISSIIAOHHON TPYOBI, M;

YH - Bec 1 M3 BO3yXa Ipu HapyKHOU TeMIepaType;

vB - Bec 1 M3 Bo3ayxa Ipu BHYTPEHHEH TeMrieparype (Tadim. 4).

[Tn0THOCTH BO3/IyXa MPH 3aIaHHON TEMIIEPAType MOKHO OMPEACTUTH 10 hopMyIie:
1,293 X

= ——xe/m
1+ at,

_ 1293 e

_1+atg

rje o - Ko3hHUIMEeHT 00BEMHOTO pacmupeHus razoB = 1/273, uucno 1,293 - mIoTHOCTH
Bo3yxa npu t = 0°.

H

6
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CKOpOCTh JBM)KEHUS BO3/lyXa B BBITSDKHBIX TPyOax HaxoIsT 1o Gopmyie:

V= fzgﬂjw/cek.
7/H (2)

T7ie g - YCKOpeHHe CBOOOIHOTO MaieHusI, M/CeK2.

[Tpu mpoxoxxaeHnu o TpyOe Bo3ayx OyneT BcTpeuaTh CONMPOTUBIICHHE, 3aBUCSIIEE OT
(GopMBI M KauecTBa CTEHOK TPYOBbl, IOITOMY J€MCTBUTENIbHAS CKOPOCTh OyI€T MEHbIIIE
paccuntanHoi 1o ¢popmyie (17.2.). Ilpu pacuere ecTeCTBEHHOM BEHTHIISAIUH JEHCTBUTEIBHYIO
CKOPOCTb OTBICKHBAIOT IO (hopMyIIe:

v =0,5-4,427 /ﬂm / cex .
7/H (3')

[To ckopocTu Bo3ayxa ¥ MPOU3BOAUTENEHOCTH BEHTUIISILIUN HAXOAAT CYMMapHOE CEUECHUE
BBITSDKHBIX TPYO U3 CIIEYIONIErO BhIpaXKEeHHUS:

Z F = LMz
3600 v

[Ipumep 1

B cBuHapHuke paszmenieHo 60 OTKOPMOYHBIX CBUHOMATOK »kMBOM Maccou 1mo 100 kr u 40 -
1o 200 kr. )KuBOTHbIE BBIIEISIOT YIIIEKHCIOTY, KOTOPYIO HEOOXOIUMO yJaIUTh €CTECTBEHHBIM
BEHTUJIMPOBaHHEM NoMelleHus. Tpebdyercs pacCcuuTaTh TaKyl0 BEHTUIISIIHIO.

[Monw3ysice Tabmuieii 10.8, Haliem oO1iee KOJINYECTBO YIIIEKUCIOTHI, BBIACIAEMON BCEMH
KUBOTHBIMU B | .

P=60-43+40-57=4860 1/

[Tpou3BOAUTENBHOCTh BEHTUIISIIIUH J10JIKHA OBITh:

P 4860 = 2290 m>/u

(4)

P - P, 2,5-0,3
KoHcTpyKIns cBHHapHHKA AOMYCKAET YCTAHOBKY BBITSDKHBIX TPYO JuymrHON 1=4,2 M.
Temnepatypa BuyTpu cBuHapHuka +10° C. Hapyxnyro Temnepatypy HaxoauMm 1o tadmune 1. s
cpeanen nosjockl eBponeiickoit yactu PCOCP B 3uMHME MecAILlbl, KOT/Ia CBUHAPHUK 3aKPBIT, OHA

paBHa - 10°C (siHBaps).
Haiinem pa3HoCTh AaBieHUH B BO3IYXOBOJE, MOIL3ysAch Tadmuiei 10.5 u popmynoit, npu
aTMocgepHOM aaBieHuH 760 MM pT. CT.

AH = h(y,—y,)=4,2(1,342 — 1,247 ) = 0,4xI" / m°

Tab6muna 1
Cpenssis TeMnepaTypa Bo3yxa no KJIMMaTHYeCKUM nosicaM U Mecsiiam roja, 0C

3oHa Mecsr roaa
STHBAPh dbeBpanap | Mapt amnpeb OKTSAOpL | HOSIOpB nexkadppb

Omck -19,6 -17,6 -11,2 +0,4 +1,4 -8,5 -16,7
CepioBck | -16,2 -13,1 -7,4 +1,6 +0.5' -7,8 -13,5
Bonorma -12 -10,3 -5,9 +2,1 +2,5 -4,2 -9,5
MockBa -10,8 9,1 -4,8 +3,4 +3,5 -2,8 -8.,0
XapbKoB -1,7 -6 -1,2 +7 +6,9 +0,2 -4,8

[To dpopmyse (5) HaitlgeM CKOpPOCTh BO3ayXa

v =20,5-4,427 [£:2,213 0.4 =1,217 m / cex .

7., 1,342
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CyMMapHoe cedeHne Tpyd Haxoaum 1o popmyie:

Y F = Lo 20 _os3a°
3600 v 3600 -1,217

[IpoexTupyem mects BeHTWISIMOHHBIX TpyO ceuenuem 0,3x0,3=0,09 u ¢ o6muM ceueHneM
0,54 m2.

[Ipumep 2

Onpenenutb CyMMapHOE CEUCHHE BBITSHKHBIX TPYO €CTeCTBEHHOW BEHTHIISIIIUH JIJIS
KOPOBHUKA BMECTUMOCTBIO.

PacueT BeHTHIIAIINM, KaK BUHO U3 YCIOBUS 3a7a4M, TPEOYeTCsS BECTH Ha CHIDKCHHE BJIary,
BBIJICTIIEMOM JKMBOTHBIMH.

[Tpon3BOAUTENHHOCTh BEHTHIISIIIUY /U151 3TOM e paBHa 10 - 580 m3/4. Ucxons u3
TUIIOBOM KOHCTPYKIIUU KOPOBHUKA, TPUMEM JUTHHY BBITSKHBIX TPYO 1-6,5 M.

Onpenenum pa3HOCTh JIaBJICHUS BO3AyXa Ha BXOJIE U HA BBIXOJIE U3 BO3YX0OBO/Ia O

bopmyre:
AH =6,5(y,—y, ke /M’
TemmepaTypa B KOpOBHUKE JOKHA OBITH +10°C; mprMeM CpelHIOI0 HapyKHYIO

TemnepaTtypy paBHoil - 8°C.
[Tpu HopmansHOM aTMOchepHOM AaBneHnH YH = 1,332 kr/m3, yB = 1,247 kr/mM3 (cM. Tabm.

17.5.).
Haxonum pa3HOCTh 1aBleHUN:

AH =6,5(1,332 —1,247 )= 0,55ke / m*

A 3areM CKOpOCTb BO3/1yXa

v =0,5-4,427 A—H=2,213 0,55 =1,42 m / cex .
7, 1,332

CyMMapHyI0 TUI0IIa/1b BBITSDKHBIX TPYO MOACUUTHIBAEM 0 popMmyIie :

S F, 10580, 66
3600 -1,42

Jlyis mpoekTa MpUHUMAeM, 9YTO B KOPOBHUKE HY>KHO YCTaHOBHTH 13 TpyO ceueHuem
0,4%0,4=0,16 m2.

OO6mas miomans cedenus Tpyo 2,08 m2.

YToOb! YyCHIIUTDH BBITSKKY BO3/lyXa Yepe3 BeHTUJISIMOHHbIE TPYObl, HAa UX BEpXHEH YacTu
MOHTHUPYIOT feduiekTopbl. KoHcTpyKknu nediekTopoB paszinunuHbl. Ha pucyHke 2. moka3zaH
BEepTUKAIBHBIN pa3pes nedaekropa [IAI'M, a Ha pucyHke 3 - yCTpOHCTBO 3B€371000pa3HOTO
nedIekTopa.
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Puc. 2. ludnexrop HATU
1 — konmayek; 2- obeyaiika; 3- kopmyc; 4- nuddy3op; 5- maxra.

JednexTop ycuiauBaeT BBITSDKKY BO3JyXa depe3 BEeHTWILHMOHHYIO TPyOy 3a CHeT MOTOKa
BeTpa, 00yBAIOIIETO €ro.

B nedpnexrope LIAI'M Betep, oOrekass obewaiiky 2, co3maeT Ha 5/7 ero OKpYKHOCTH
paspexenue. BcenencTBue 3TOro BO3AyX W3 IOMEINEHHUS HANpaBisieTcss MO TPyOe M BBIXOIUT
HapyXXy depe3 KOJIbIEBbIC eI MEXy o0edaiikoii 2, koimakoMm 1 u KoHycoMm 3.

B 3Be3nooOpazHoM nediekTope BeTep, OMbIBas BEPTUKAJIbHBbIC ILEIM Ha HapyKHOU
MIOBEPXHOCTH KOJIAKa, CO3MAaeT C IIOJBETPEHHOW CTOPOHBI OKOJO MIeNeil paspexxeHue. ITo
CIOCOOCTBYET OTCOCY BO3/IyXa IO TpyOe, Ha KOTOPOM YCTaHOBJIEH JieieKkTop.

Y gomip

Puc. 3. 3Be31000pa3usii nediekTop:
1 — xonmak; 2 — Kopiryc; 3 — KOCBIHKA JJIsl KPEIUICHUs KopITyca K Tpyoe.

[Tpou3BOIUTENBHOCTH Ae(hIEKTOpa HAXOIAT 10 popMyIie
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_ k,v,nd?3600

2 3
L, = 2826 k,vymd ", m” /u
(5)
a M3 ATOTO BBIPAXKCHUS OMPEIEISIIOT TUaMeTp aedieKTopa
1 L
53\ kv,

(6.)

rae k3 - ko unmeHT 3 heKTUBHOCTH, BRIPAXKAIONINI OTHOIIEHUE CKOPOCTH BO3yXa B
TpyOe vT k ckopocTH BeTpa vB.
Orcrona

v = kyvyg

(7)

Hs nedaiexropa LHAT'U ko = 0,4, nnst 3Be3moo0pasHoro aediaekropa

kD =0,42.

JednexTopsl ycTaHABIUBAIOT BBIIIE KOHbKA KPBIIIH U B TAKOM MECTE, IJIe HET KaKUX-JIN00
MPETSATCTBHIA, TOPMO3SIINX TOTOK BO3AyXa WM U3MEHSIOIINX €ro HalpaBIeHHE.

4, PACUET IIPOM3BOJUTEJIBHOCTU BEHTWIATOPOB JUUI51 OBILIEOBMEHHOM
BEHTUJIALIMU 110 KODODOUITMEHTY KPATHOCTU BO3YXOOBMEHA.

HazHaueHre BEHTHIISAIUY - TIOJIICP)KUBATH B TIPOU3BOICTBEHHBIX IIOMEIIICHHSX : BO3IYIITHYIO
Cpely, OTBEUAIOIyI0 CAHUTAPHO-TUTUEHUIECKIM HOPMaM.

HopManbHble CAHUTAPHO-THTHEHUYECKUE YCIIOBUS B TIOMEIICHUU MOYKHO TTOJIJICP)KUBATh
yIaJeHUEM U3 HETO 3arPS3HEHHOTO WM BHICOKOHATPETOT'O BO3yXa M 3aMEHOM €ro YHCTHIM H3
Hapy>KHOH aTMOC(EPHI.

Mexanndeckas BEHTHILHSI MOKET OBITH 00IIIe00MEHHON U MecTHOM. O01e00MeHHOMH
BEHTWJISIMCH HAa3bIBAIOT TAKYIO, P KOTOPO OOMEHHBAETCS BECh BO3AYX B MOMEINICHHH. MecTHas
BEHTWJISIHS MPeAHa3HAUYCHA ISl yIATICHHS BPEHOTO BO3IyXa HETMIOCPEICTBEHHO C MECTa €To
oOpa3oBaHws.

[o poay mefCTBHSI BEHTUIISIINS Pa3IeNIIeTCs Ha IPUTOYHYIO, BHITSDKHYIO M TPUTOYHO-
BBITSDKHYIO.

[Tpu 061Ie00MEHHOM BEHTHIISAIIMK OTHOIICHHE 00BhEMa 3aCachIBAEMOT0 HITH yIATSIEMOTO
BEHTWJIITOPOM BO3]lyXa B TeUeHUE 1 4 K 00beMy OMEIICHHUS Ha3bIBACTCS KPATHOCTHIO
BO3/IyX000MeHa. 3Hasl YCTAHOBICHHYIO JIJISl JAaHHOTO MPOU3BOACTBA KPAaTHOCTH BO3TyX000MEHa,
MOJKHO PacCYHTaTh HEOOXOIUMYIO POU3BOIUTEIHLHOCTS BEHTHIIATOPA. Pacuer BeayT o popmysie:

L =kV M3/1{

rae L - vacoBasi mpou3BOIUTEILHOCTh BEHTUIISATOPA, M3/,

k - kpaTHOCTBH BO3/1yX000OMEHA;

V - 00beM OMeNIEeHUS, M3.

Hwxe npuBenensl 3HaueHUs K U pa3NnuyHbIX OTACICHUH MPOM3BOICTBEHHON MaCTePCKOMA:

(8.)

CTAHOYHOE OTIEITCHME . . ..o vt et e et eeeeeeanns 2-3
MOTOPHO-PEMOHTHOE OTHEIEHHUE. .. .enveneeneennennnnn. 1,5-2
MeaHUIIKO-3aJIMBOYHOE OTHAEIHECHUE . ... eeeeeeeennnnn.. 34
CBaPOYHOEC OTHEICHHE. ... uveeneeeeneeenneenneeanneennnenns 4-6
KY3HEHA. ... 4-6
Otnenennie peMOHTA TOIUIMBHOM anmapaTypel. ........ 1,5-2
OTneneHNue UCTIBITAHUS IBUTATEICH . ..o eeeeeennnn. 2-3
\Y (T 16 (0TS 03 i (511 (503 1 (S 2-3
CTOJISIPHBIE MACTEPCKHE .. vvvvveeneeeeeannneeannneeennnnanns 2
AJMUHUCTPAaTUBHO- KOHTOPCKUN TOMELIEHUS. . .. ...... 1,5
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3AITBI BACEIHAHMS . . .. e ettt enteeteeneee et eaeane e 3
KYpUTEITBHBIE KOMHATBI. ...t uuteeeentieeennneeeanneeannnns 10

[Tpumep 3

OHpeI[eJII/ITB HGO6XO,Z[I/IMYIO HpOPI?;BOI[I/ITeJIBHOCTb BCHTI/IJIHTOpOB B MCIHUIIKOM OT,Z[G.HGHI/Iﬁ
PEMOHTHOM MacTepckoil coBxo3a. [lmomaas momemenus 42 M2, Boicota 4,5 M. KpatHocTh
BO31yX000MeHa k=4.

[Tpon3BOUTENHHOCTh BEHTHIISITOPA!

L=kV=4(42 * 4,5) =756 m3.

5. PacyeT npou3BOAUTENBHOCTH BEHTHUISTOPOB JJISI CHUKEHHUS 3alIbJIECHHOCTH MIOMEIIEHUS
Ecnu BeHTMISIMSA TpeAHA3HAYEHA I YAAICHUS U3 TIOMEIIEHUS IIbUIN, €€
MIPOU3BOIUTENBHOCTh PACCUUTHIBAIOT IO (hOpMyIIe:

P
3
L = ﬁ My
1 0 9.
rje P - Komn4ecTBO MBI, BBIJCISIOMIEHCS B TOMEIIICHUH, MI/4;
P1 - momyckaeMoe KOTMYECTBO MBUTH B TIOMEIIeHUH, Mr/M3 (Tabi. 2);

PO - coneprkaHue MBLUTH B 3aCaChIBAEMOM YHCTOM BO3JyXe, MI/M3.

Tab6muna 2

Jlonyckaemasi KOHIEHTPAILMS TTbUTH B TIOMEIICHUSX

Pon neun Jlonmyckaema
sl KOHLICHTPALIUS,
mr/m*

[1b11s IEMEHTA, TJIMH, MUHEPAJIOB U UX CMECEH, HE COIeprKaIluX 6

cB0OOIHOM nBYOKHCH KpemHws (Si02)

[Teuth yromweHas, cogepxariias 10 10% cBoboaHOM S102

ITeuth yrompHas, He coaeprkaiias cBoo6oHoM Si 02 10

[Ipu1b pacTUTENBHOTO U )KMBOTHOTO MPOUCXO0KIECHUS (My4Has,
3epHOBas, IpeBeCcHas U ap.), conepxkarias 10 10% crobogHoit S102

[Ib11b paCTUTENBHOTO U )KMBOTHOTO TIPOUCXOXKACHUS, COJIEpIKaILas 2
10% u 6onee cBoOoaHOM Si102
[Tb11h MCKYCCTBEHHBIX a0pa3uBOB (KOPYHA U KapOOpYyHT) 5
["'excaxyiopaH, (apbl ¥ a3p030J1b) 0,1
Mertadoc (mapsl 1 a3p030I1b) 0,1
JT (muxJiopAMBEHUITPUXIOPITAH) (TTaphl U a3P030JIb) 0,1
AnnpuH (Tapbl ¥ a3p030J1b) 0,01
Tuodoc 0,05
Mepxkypas (1apsl 1 a3p030J1b) 0,02
[Ipenapat M-81 -(mmapsl 1 a3p030I1b) 0,1
[Ipumep 4

B pa3zMonouyHoM otnieneHnu KopMolexa Boiaensiercs B 1 4 12 r myuHo# nein. PaccuntaTh
MPOU3BOIUTEIILHOCTh BEHTHIISAT HEOOXOAUMYIO IS YIAJICHHS M3JIUIITKOB TIBLITH.

Cormacno Tabnwie 1, gormyckaemasi KOHIIEHTpaI|sl MydHOH kUK cofeprkaieit 10 10%
CBOOOJHOM JIBYOKHCH KPEMHUs, paBHa 4 mMr/m3.

B Hapy>XHOM BO31yX€, MOCTYNAIONIEM B IOMEIIEHNE B3aMEH OTCACHIBAEMOTO
BEHTUJISITOPOM, COBCEM HE coAepKuTcs MmyuHoi neuiu (Po = 0).

[oncraBnsis 3T aHHBIE B GOPMYITY, TOJIYIUM
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P 12000
P - P, 4-0
dopmyiry MOKHO IPUMEHHUTH TPH pacueTe MPOU3BOAUTEIIEHOCTH BEHTHIIATODA,
NpeaAHAa3HAUYCHHOTO Ui YAAJIICHWA U3 IMMOMCIICHHN A BBIACIIAOINXCS BPCIHBIX I'a30B. I[J'ISI 3TOI'0
cirydasi OyKBeHHbIE 0003HaUEHHUS OYAYT CICTYIOIUMH:
P - KoIM4€eCcTBO ra30B, BEIAEIAIONINXCS B IOMEIIEHUN, MI/4;

P1 - monmyckaemoe cosep>kaHie BPEIHBIX Ta30B B BO3yXe, MI/M3;
Po - comeprkaHue ITHX ke ra30B B HAPYKHOM BO3/yXe, Mr/M3.

= 3000 M’ /u

HI/I)KC HpI/IBe,Z[eHBI JTAaHHBIC O ,Z[OHyCKaeMOﬁ KOHI_IGHTpaI_[I/II/I HCKOTOpBIX ra30B U HapOB
XKHUJKOCTEH B MTPOU3BOCTBEHHBIX MMOMEIIEHUAX (MT/M3):

DY Y1 C N 20
D0 (110 ) - (R PP 200
OCH3MH TOTUTUBHBIN (B EPECUETE HA C).uvtiiii et eeeaes 100
OCH3UH PACTBOPUTEND (B IEPECUCTE HA C)..uveiiieniieeiieeiiieiie ettt 300
KEPOCHH (B TIEPECUCTE HA C)oerrntiiitiiie ittt ettt et e e e et e e e eeeeeae e 300
0] 4 10 307 01 (] 1 D1 20
1S3 70 20
2 () 1

1Y (07 80 D8 (<1 o 100
O] 0] 2T 24 (o0 (03 2 1
(0] 0707071 (0] 010 2 G5 10
COJISTHAST KHICITOTA. .« ¢ e utteeettte e tee e et e e et e e et e e e ettt e et e e e e e e e e e e e eaae e eaaeeene 5

6. Pacuer MPOU3BOJAUTCIIbHOCTH BEHTHIIAATOPOB JISI CHUIKCHUSA COACPIKAIUXCA B
MOMEIEHUH BPEIHBIX T'a30B

B HCKOTOPLIX MPOHU3BOACTBCHHBIX ITOMCIICHUAX BBIACIIACTCA OKUCH YIJICpOaa CO, KOTOpasa
MOYKET 0Ka3aThCsl IPUUYMHON OTpaBiieHHs Jtojiei. OKUCH yIiiepo/ia - a3, He UMEIOIIHI [IBETa 1
3araxa, ModTOMYy OOHAPYKUTh €r0 CBOEBPEMEHHO HEBO3MOXKHO. B Tabnuie 3. mpuBeneHsI
CUMITOMBI OTPaBJICHUS JIIO/IeH OKUCHIO yIIIepo/ia.

Tabmuma 3
Bpemst mpeObIBaHMS 11O CHUMIITOMBI
NECTBUEM rasa MpH €ro
KOHIIeHTpauuu 135 mr/n

30 MmuH ["onoBHas 60Jb, YCUIIEHHOE cepAneOneHne

90 » Jlerkoe momareiBaHuE, OJBIIIKA, PACCTPOUCTBO 3PEHUS U CIyXa
120 » To e, 1 HEKOTOPOE PacCTPOMCTBO COZHAHUS

bosiee 120 » YBennueHne paccTpoiicTBa CO3HAHMUS, IOTEPS €To, TITy0oKoe

MOPaXCHUEC NbIXATCIIbHBIX nyTeﬁ

[Tpumep 5

B rapaxe coBxo3sa romazapio 750 M2 u BeicoTol 6 M pazmermaetcs 30 aBTomoOumeit (I'A3-
51 u 31JI-150). B yTpeHnnue, yackl OJHOBPEMEHHO 3aBOAAT S nqBUTraTesneit aBromooumneit ['A3-51.
Cpenusisi MpOIOIKUTENBHOCTD UX Pa0OTHI 710 BhIE3/Ia MALIMHbI U3 rapaxa 3 MuH. TpebyeTcs
OIPENIeJINTh KOHLIEHTPALUIO OKUCH YIJIepo/ia B TOMELEHUH rapaka U HalTH He0OXO0AUMYIO
IIPOU3BOUTEIBHOCTh BEHTHIIATOPA AJIsl YJAIECHUS €€ U3IIUIIKOB.

B nponyxrax cropanusi, 00pa3yrouuxcs Npu CKUraHUM OCH3MHA B ABUraTese, COAEPKUTCA
5% okucu yrieponaa.
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[MoncunTaem BecoBoe KOITUYECTBO MPOAYKTOB CropaHusi OeH3nHa npu pabote apuraress 6e3
Harpy3ku. Jlis Takoro pacdera MO>KHO JTONYCTUTh, YTO IBUraTeIb pa3BUBAET MOIHOCTh He Ooee
0,15% nopmanbHoit. [y aBToMoOMIIel I'A3-51 HOpManbHas MOITHOCTH paBHa 70 JI. ¢. Y 1eIbHBIH
pacxon 6en3una coctasisier 420 1/11. . 4

Haiinem o0muii pacxon roproduero G1 BceMU MATHIO IBUTATENSIMU 32 3 MHUHYTBI:

G, =420 -5-70-0.15 -i=1116 2
60

Bec npoayktoB cropanus G2, 00pa3yromuxcs Mpy CKUTaHUM OeH3uHa, paBeH 15,9 Kr/kr

OeH3uHa, T. €.
G2=G1159=1116-159=17744 r.

ITo ycnosuro 3amaun Bec okucu yriepona (G3) cocrasuser 5% Beca IpOAYKTOB CrOpaHusl,
T.C.
G3=0,05-G2=0,05-17 744 = 887,2 r.

KoHuenTpauus okucu yriepoja B HIOMEUIEHUH rapaxa Pcp cocrasiser:

= Gy = 887 .2 1000 =197 m2 / m°

¥ V 4500

Haiinem HeoOX0aMMYyI0 KpaTHOCTh BO3IyX0O00OMEHa:

P me/m® 197
k = — 3 = ~ 10
P me |/ m 20
Ecnu npeamnonoxuTe, 9To B TeUeHUe | 4 npyrue aBurateian He OyayT 3aBOJHUTH, TO
MIPOU3BOIUTENILHOCTh BEHTHIIATOPA MOXKET OBITh HaliJieHa 1o hopMyIe :
L=kV=10-750-6 =45 000 mM3/u.

[Tpumep 6

B nexe pemoHTa TOIIIMBHOM amnmapaTypsl s IPOU3BOACTBEHHOM LEIH IPUMEHSIOT
oen3uH. Exxedacno 360 r aToro 6eH3nHa ucnapsiercs. TpedyeTcst pacCUuTaTh MPOU3BOIUTEILHOCTh
BEHTHJIATOPA, HEOOXOIUMYIO ISl TOBEICHUSI KOHLIEHTPAIIH [TapoB O€H3MHA B TIOMEUICHUH 10
JIOTTyCKAaeMOH.

[Ipumepsist panee npuBeaeHHy0 Gopmyny u cuutas, yro PO= 0, P1= 0,3 r/mM3, nomyuum:

L = P =360 =1200 m°/u
P - P, 0,3

[Tpumep 7

B nureitnoM nexe (12x8x6 M) aBTOPEMOHTHOTI'O 3aBO/Ia ITPH Pa3IUBKE XKUAKOTO YyryHa B 1
g Beiziensiercs 80 r okucu yriaepona. PaccuuraTs npou3BOAUTEIBHOCTh BEHTHIIATOPOB,
HE00X0AUMYI0; JUIS OJIEP)KaHUs B 11eXe aTMOoc(hepbl ¢ HOPMaJIbHON KOHIIEHTpAIEeH OKUCH
yriepoja.

be3 BeHTWIIALIMN KOHIIEHTpALUs OKUCH YIJIEpoAaa B LIeXe

=£—le38me/m3

YV 12-8-6
B cooTBeTcTBHM C CAHUTAPHO-TUTUEHUYECKUMHU HOPMaMU MIPEAENIbHO JOMYCTUMAs
KOHIICHTpAIlUsI OKHCH YTJIEpO/a B IUTEHHBIX 1exax paBHa 20 mr/m3.
Hcxons u3 3TOr0, OnpeaenuM HeoOX0AUMYIO KpaTHOCTh BO3IyX000MeHa:
k=138/20=6.9
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MuHuManbHast IPOU3BOAUTEIBHOCTh BEHTUIIATOPA
L=kV =12-8-6:6,9 =3974 M3/u

B IIOMCIICHUAX C OOJIBIINM BBIACJIICHHUEM TCILJIA U BJIalrd BCHTUWIALUIO YCTPAUBAKOT IJIA

nojep>KaHusl HOpMaJIbHOM TeMIiepaTypbl WM HOPMAaJIbHOM BIIAKHOCTH.

B Tabnuue 17.4. npuBeieHbl HOPMBI TEMIIEPATYPHI, BIAXHOCTH U JOIMYCKaeMON CKOPOCTH

NEPEABUIKCHU BO3/1yXa B IPOMU3BOJACTBCHHBIX ITOMEIICHUAX.

HpOI/I3BO,Z[I/ITe.HBHOCTB BCHTUJIATOPA, MPECAHAZHAYCHHOTO JJIA MOAACPKAaHUA B TIOMCILICHUN

HOpPMaJIbHOU TEMIEPaTyphl BO3/1yXa, pACCUYUTHIBAIOT 110 GOpMYIIE:

O s
L — U3\
ct,-1,),

rae Qu30 - U30BITOYHOE KOJUYECTBO TEIIA, TOCTYITAIOIIETO B TOMEIICHHE, KKaJl/4
(ompenensieTcsi TEIMIOTEXHUYECKUM PacueTOM);

C - CpE€aHsA yACIbHasA TCIINIOEMKOCTDh BO3AyXa, NJIA HIPAaKTHYECKUX PaCu€TOB BECOBAA

TEIUIOEMKOCTh BO3lyXa MPUHUMAaeTcs paBHpPit 0,24 KkaJl/Kr rpaf;
tB - TemnepaTypa Bo3ayxa, yaajuseMoro u3 NOMeIIeHus, Ipaj;
tH - TeMneparypa HapyKHOT0 BO3/1yXa, IOCTYNAOIIETO B IOMEIIEHUE, TPa;
vYH - i10THOCTH HapyY)KHOTO BO3/AyXa, KI/M3.

Tabnuna 4
XapakTepHucTruKa Pabota Ha nmoctossHHBIX pabounx MecTax Jomycka
TNIPOU3BOACTBCHHBIX ONTUMAJIbHBIC JOIyCTUMBIC M
MTOMEILEHUH 110 TeMIepa
YCIIOBHSIM HarpeBa Typa
BO3/yXa
Ha
paboumnx
MecCTax,
°C
B XOJIOJTHBIEC U TIEPEXOIHBIC TIEPHOIBI (TEMIIepaTypa HapyKHOTO Bo3ayxa Huke +10C)
HesnaunTtenbHbIi Jlerkas 18 -21 60 - 40 He 17 -22 He He 15-20
M30BITOK TEIlIa - Ooiee 6oitee 80 | Oonee
menee 23,3 Bt/m3 0,2 0,3
(20 xkan/m3-49) Cpenmsist 16 - 18 60 - 40 He 15-17 To xe He 13-15
Ooiee Ooiee
0,3 0,5
Tsoxenas 14 - 16 60 - 40 To xe 13-15 » To xe 12-14
3uaunTenbHbli n306! | Jlerkas 18-21 60 - 40 He 17-24 » » 15-26
TOK TeIia - boJee bonee
23,3 Bt/M3 (20 0,2
KKaj/M3-9) Cpennss 16 - 18 60 - 40 He 17-22 » » » » 15-24
bonee
0,3
Tsoxenas 14 -16 60 - 40 To xe 14-17 » » 12-19
Temnuiblii nepuon roja (Temueparypa HapyxHero Bo3ayxa + 10 C u Beinie)
Heszgauntennunbr | Jlerkas 22 -25 60 - 40 He He 6onee IIpu He He
i M3OBITOK TeIlia Ooiee yeMm Ha 3°C 28°C He | Oonee Ooiee
0,3 BBIIIIE oonee 55 | 0,5 YeM Ha
- MeHee 23,3 . N
cpenHei IIpu 3° BpImIe
Br/m3 (20 temneparyp | 27°C me cpemHeit
KKaja/M3-4) bl 6otee 60 TemIepa
HapyXHOTO IIpu 26° TYpBI
BO3/IyXa B C He HaApYXH
13 9 camoro | Oonee 65 oro
KAPKOTO Hwxe BO3/yXa
Mecsia, Ho 25° C He B13 4
He Ooee 6omee 70 caMoro
28°C IIpu 24° JKapKoro
C He Mecsia
6oiee 75
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ITpu 23°
Cu
HIDKE HE
6oiee 80
Cpenmsist 20-23 60 - 40 He To xe To xe He To xe
Ooiee Ooiee
0,3 0,7
Tsoxenas 17 - 20 60 - 40 To xe » » » » He » »
oouee 1,
HO HE
MeHee
0,5
3uaunTenbHbli n306! | Jlerkas 22-25 60 - 40 He 6onee » % He He
TOK TeIia - boJee yeMm Ha 5°C bonee bonee
23,3 Bt/M3 (20 BbIILIE 0,7 4YeM Ha
KKaj/M3-4) cpenHeit 5° BbImIe
Temrep. cpeaHei
Hapy>KHOTO TeMIepa
BO3/1yXa B TYpBI
13 1 camoro HapyXH
JKAPKOTO oro
Mecs1a, HO BO3JlyXa
He Ooee B13 4
28°C caMoro
HKAPKOTO
Mecsia
Cpenmsist 20-23 60 - 40 He To xe To xe 0,7-1,0 To xe
Ooiee
0,3
Tsoxenas 17 -20 60 - 40 To xe » % » » 1-1,5 » »
HO HE
MeHee
0,5
Tabmuma 5.
Temme- [TnoTHOCTH BO3ayXa ¥ {KI/M3) pH pa3IMYHBIX TEMIIEpAType U 6apOMETPUUECKOM
patypa JaBJIEHUU (MM PT. CT.)
BO31yXa, 725 730 735 740 745 750 755 760 765 770
0C
- 10 1,280 1,289 1,292 1,307 1,316 1,325 1,333 1,342 1,351 1,360
-8 1,271 1,280 1,288 1,297 1,306 1,315 1,323 1,332 1,341 1,350
-6 1,261 1,270 1,279 1,287 1,296 1,305 1,313 1,322 1,331 1,340
-4 1,252 1,261 1,269 1,278 1,286 1,295 1,304 1,312 1,321 1,330
-2 1,243 1,251 1,260 1,268 1,277 1,286 1,294 1,303 1,311 1,320
0 1,234 1,242 1,251 1,259 1,268 1,276 1,285 1,293 1,302 1,310
+2 1,225 1,233 1,242 1,250 1,258 1,267 1,276 1,284 1,298 1,301
+4 1,216 1,224 1,233 1,241 1,249 1,258 1,266 1,274 1,283 1,291
+6 1,207 1,215 1,224 1,232 1,240 1,249 1,257 1,265 1,274 1,282
+8 1,198 1,207 1,215 1,223 1,232 1,240 1,248 1,256 1,265 1,273
+10 1,190 1,198 1,206 1,215 1,223 1,231 1,239 1,247 1,256 1,264
+12 1,182 1,190 1,198 1,206 1,214 1,222 1,231 1,239 1,247 1,255
+ 14 1,173 1,181 1,190 1,198 1,206 1,214 1,222 1,230 1,238 1,246
+16 1,165 1,173 1,181 1,197 1,205 1,197 1,213 1,222 1,230 1,238
+18 1,157 1,165 1,173 1,181 1,189 1,193 1,205 1,213 1,221 1,229
+20 1,149 1,157 1,165 1,173 1,181 1,189 1,197 1,205 1,213 1,221

YToObI OTHICKATh YH IPH 33/1aHHON TeMIIepaType, HO He YKa3aHHOM JaBJIEHUH, HY>KHO

Opath rpady ¢ aaBieHueM 760 MM PT. CT., a JAJIsl HAXOXKICHUS 3HAYEHUS YH [IPU TeMIIepaType, He
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yKa3zaHHOH B Tabuu1e, HanpuMmep npu +15° C, crnexyer B3sTh cpegHee apuMeTHieckoe ot
3HAYeHU npu KpaiiHux rpanunax t® C, B nanaom ciydae npu +14° Cu + 16° C.

(1,230 +1,222

2

[Ipumep 8

B tepmuyeckoMm 1iexe aBTOPEMOHTHOTO 3aBO/Ia YCTAHOBJIEHBI TpH dJiekTponeun Tuna [TH-
15T". Kaxxnast meus otnaet B arMocdepy uexa 4500 xan/4y. Eciin HeT BEHTHIISIUH, TO BCIEIACTBHE
TAKOT0 TETUIOBBIJICJICHHS TEMIIEpaTypa B 1iexe Bo3pacter 10 +26° C. HyxHo paccunTaTh
IIPOU3BOUTEIBHOCTh BEHTUIIATOPA, CHUKAIOLIETO TEMIIEPATYPy BO3yXa B LIEXE, €CIIU Hapy>KHbII
BO3ayX Harpet o +15° C.

Ha ocnoBanuu popmyinel u tabnuist 10.5 Haligem:

[ =— Qu = 4500 -3 = 4179 w° /u
c(t,—t,)y, 0,24(26 —15)1,226

B HEKOTOPBIX MPOU3BOJCTBEHHBIX OMEIIEHUSAX BBIIEISETCS OOJIBIIOE KOJTHUIECTBO
BOOSHBIX HapOB, B pGSYJIBTaTe YEro IMOBBIINACTCA BJIIAXKHOCTHh BO3I[YX3.. ECJII/I OoTcachbiBaThb BOS,Z[yX nu3
MTOMENICHUSI BEHTWJIATOPOM, TO MOYKHO TIOJI/IEP>)KUBATh BJIAKHOCTH B Mpe/IeiaX HOPMBI.

CocTosiHHE BO3TyXa XapaKTepHU3yeTcs: abCONMIOTHON U OTHOCHTEIHHOU BIAYKHOCTBIO.

AOCoIOTHAS BIAKHOCTH MOKA3bIBAET, KAKOE KOJIMYECTBO BOISIHBIX MAPOB B TpaMMax
COZIep>KUTCS B 1 KT BO3yXa MpH 3aJaHHON TemmepaType. MakcHMalbHO BO3MOXHOE COJIepIKaHUe
MapoB B BO3lyXe MpuBeeHo B Tadsmie 10.6.

OTtHocuUTeIbHAS BIAXXHOCTD () - 3TO MPOIICHTHOE OTHOMIEHUE (PaKTUIECKOTO CONEPIKaHUS
MapoB BOJIBI B BO3/IyX€ K MAKCUMAJIBHO BO3MOYKHOMY (HACHIIIICHHOMY) COJICPKAHUIO IPU TOH K€
TeMIeparype.

=1,226 ke /M3)

o = 22100 %
qm
r7ie ¢ - OTHOCHUTEIIbHAS BIQKHOCTh BO3/yXa, %0;
q¢ - KOTUYECTBO APOB, COACPKAIIUXCS B TIOMEIIECHUH TP TAHHOM Temmeparype, I/M3;
gqm - MaKCUMaJIbHO BO3MOXHOE COJICpPIKaHKe TTAPOB BOJBI B BO3IYXE MPH TOH XkKe
TeMmeparype, I/m3.

Tabauma 6

Temme- Copep:xaHrie BOASHOTO Mapa B BO3IyXe IPU HOPMAaJTbHOM aTMOC(EpHOM JIaBJICHHE
patypa, 0C | r/Kkr Bo3ayxa B 3aBUCHMOCTH OT OTHOCUTEIHHON BIAXKHOCTH, %o

80 75 70 65 60 55 50 45 40 35
1 33 3,1 2,9 2,6 2,4 22 2,0 1,8 1,6 1,4
5 4,2 4,0 3,7 3,4 3,2 2,9 2,6 2,4 2,1 1,9
10 6,0 5,6 5,2 4,9 4,5 4,4 3,8 3,4 3,0 2,6
11 6,4 6,0 5,6 5,3 4,4 4,4 4,0 3,6 3,2 2,8.
12 6,9 6,5 6,0 5,6 5,2 4,7 4,3 3,9 3,4 3,0
13 7,4 6,9 6,5 6,0 5,5 5,4 4,6 4,4 3,7 3,2
14 7,8 7,4 6,9 6,4 5,9 5,4 4,9 4,4 3,9 3,4
15 8,4 7,9 7,4 6,9 6,3 5,8 5,2 4,7 4,2 3,7
16 9,0 8,4 7,8 7,3 6,7 6,2 5,6 5,0 4,5 3,8
17 9,5 8,9 8,3 7,7 7,2 6,5 5,9 5,3 4,8 4,2
18 10,2 9,5 8,9 8,3 7,6 7,0 6,4 5,7 5,1 4,4
19 10,8 10,2 9,5 8,7 8,2 7,4 6,7 6,1 5,4 4,7
20 11,5 10,8 10,1 9,4 8,7 7,9 7,2 6,5 5,8 5,0
21 12,3 11,5 10,7 10,0 9,2 8,4 7,6 6,9 6,1 5,4
22 13,0 12,3 114 10,6 9,8 8,9 8,2 7,4 6,5 5,7
23 13,8 13,0 12,2 11,3 10,4 9,5 8,6 7,8 6,9 6,0
24 14,8 13,8 12,9 12,0 11,0 10,2 9,2 8,3 7.4 6,4
25 15,6 14,6 13,7 12,7 11,7 10,8 9,7 8,8 7,8 6,8
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HOpMaJIBHaSI OTHOCUTCIIbHAA BJIAXKHOCTDb AJId IMPOU3BOACTBCHHBIX HOMGH.[CHI/Iﬁ COCTaBJIACT
40-60%.

I[JISI pacucTa BECHTUJIAINUH, CHI/I)KaIOH_Ieﬁ BJIA’JKHOCTB BO31yXa B IIOMCIICHHUHU, UCTTOJIb3YIOT
TAaKO€ BBIPA)KCHUEC

;2
(4,-4,) (10)

IJie M - YUCII0 UCTOYHUKOB 00pa30BaHMsI BOASHBIX MapoB;
qi - KOJIMYECTBO BOASHBIX ITAPOB, BBIACIAEMBIX KaXKIbIM UCTOYHUKOM;
gB - coJiep;KaHue NIapoB B | Kr BO3yxa OMEUIEHHsI IPH OTHOCUTEIBHON BIAXKHOCTH
3TOr0 BO31yXa (PB, COOTBETCTBYIOIIEH TEMIIEpAType MOMENIEHUs tB, T;
gH - COJEepKaHUE MapoB BOJBI B | KI BO3/lyXa, 3aCaChIBAEMOI'0 B IIOMELIECHUE, ITPH €TO
OTHOCHUTEJIbHOH BIQXXHOCTU (PH U TEMIIEpaType tH, T;

JIns1 moMeneHus ¢ U3BECTHOM OTHOCUTENBHOM BIAXKHOCTHIO TPOU3BOAUTEIHHOCTD
BEHTUJISITOPA PACCUUTHIBAIOT 1O (hopMyIie

L2 M

((DBQmG _ (onqu )
100 100 (11)

r7ie qmB - MAaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO BOJSHBIX MAPOB BHYTPU MMOMEIEHUS MTPU

tB, ;
JMH -MaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO BOJSIHBIX MAPOB B HAPY>KHOM BO3yX€ MPHU

tH, T.

3HaveHHs qm MPUBEICHBI B TA0IHUIIE 7.

Ta6mmma 7.
Temnepar |Conepskanue BoagHoro |Temneparypa, °C CozepkaHue BOASHOTO Mapa npu
ypa, °C  [mapa npu MoJIHOM [OJTHOM HACBIIIEHUH, T/KT

HACHIIICHUH, T )KT

-15 1,1 30 20,3
-10 1,7 35 35,0
-5 2,6 40 46,3
0 3,8 45 60,7
S 5,4 50 79,0
10 7,5 55 102,3
15 10,5 60 131,7
20 14,4 65 168,9
25 19,5 70 216,1

[Mpumeuanue. Conepkanue BOASHOTO Mapa B BO3yXe OMPENETIEHO MPH HOPMATLHOM
aTMOC(epHOM JIaBJICHUH.

[Tpumep 9

B MoeuHOM OTnieNIeHuM PEMOHTHOIO 3aBO/Ia YCTAHOBJICHBI .JIBE€ BAaHHBI JJIS BBIBAPKHU
3arpsi3HEHHBIX aetanei. M3 Hux exxeuvacHo ucnapsiercs 20 kr Boasl. Temnepatypa nomenieHust +22°
C. TemnepaTypa HapyxkHOTO Bo3ayxa +15° C. Ilpu u3mMepeHnu BIaKHOCTH BO3yXa ObLIO HAMIEHO
¢B=75%, eu=40%. TpeOyeTcs paccuuTaTh NPOU3BOAUTEILHOCTh BEHTUIIATOPA IS YAAJICHUS
W3JIUIIHUX TapOB BOJBI.

[Tpumensst popmyiry, HalaEM:
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L= 7 2000040 = 2470 Mm° /u
(—-16,4—-—:10,5)
100 100

Ty ke BeIMYMHY MOXKHO OTBICKATh 110 (GOpMYyJIe, MONIb3YSACh TaOIUIEH

= 20000 = 2470 M’ /u
(12,3-4,2)

[Ipumep 10

[Tono6paTh NPON3BOAUTEIHLHOCTD BEHTUIIATOPA ISl YAAJIEHUS U3JIHUIIHEN BiIaru u3
KOPOBHHKa, B KOTOpOM pa3mMelieHs! 80 nakTupyronux kopos Maccoi o 300 kr, 40 kopoB Maccoit
1o 400 kr u 40 kopoB Maccoit o 600 kr. BuyrpeHnHsis temnepaTtypa kopoBHuka +10° C, HapyxxHas
-5C

[To Tabmune 17.8. HAXOAMM KOJMYECTBO BOSHBIX MAPOB, BHIICIAEMBIX )KUBOTHBIMHU.
Kopossl maccoii 300 kr Beigenstot 0,307x80=24,56 xr Bnaru B 1 4; maccoit 400 kr - 0,367x40=
14,68 xr/a u maccoit 600 kr - 0,431x40=17,24 xr/4, 1. €. 2 mq=56,48 Kr/4.

B KopoBHUKE OTHOCHTENbHAS BIAXKHOCTD JOJDKHA OBITh He Oosee 85%. [Ipumem
OTHOCHUTEIIbHYIO BIAXKHOCTh HapyxHoro Boznyxa 40%. 1o tabnuue 17.7. HaiineM MakcuMaiabHOE
cojJiepkaHue BoJsHbIX napoB npu + 10°C u - 5°C.

[ToncraBuM nosyuyeHHbIE JaHHBIE B HOPMYITY:

56480

L = =10580 m°>/u
(85 A0 o
100 100

Tabauma 8.

KonuuecTBo yriekuciaoTsl U BOASHOTO Mapa, BBIIACISIEMOE CENbCKOX03SIMCTBEHHBIMU
KUBOTHBIMHU (110 TaHHBIM Bcecoi03HOro MHCTUTYTA >KUBOTHOBO/ICTBA)

I'pynna :XKMBOTHBIX Macca KomunuecTso remia, KomnuectBo
KUBOTHOTO, | KKaJl
KT ob1ee CBOOOJHOE | YTJIEKUCIIOTHI, | BOJSHBIX
/4 Mapos,
r/q
KopoBbl cTenbHbIe 300 604 440 90 288
(cyxocToliHbIE) 400 739 550 110 350
600 926 670 138 440
KopoBsl naktupyromnme 300 644 450 96 307
IIpH ypoBHe jakTanuu 10 1 400 765 550 114 367
600 906 650 135 431
KopoBs! naktupyromue 400 1174 850 175 560
MPY YPOBHE JaKTaI[uU 600 1342 970 200 642
30n 800 1509 1080 225 721
Tensra: 30 100 72 15 47
no 1 mecsua 40 141 102 21 67
50 174 124 26 83
ot 1 1o 3 MecsueB 40 147 106 22 70
60 215 155 32 102
100 282 204 42 135
oT 3 1o 4 Mecs1eB 90 248 178 37 118
120 369 268 55 176
150 382 276 57 * 183
MosoHsK: 120 322 232 48 153
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oT 4 Mmecsues 1o 1 roga 180 476 349 71 227
250 496 358 74 236
ot 1 rona g0 2 ner 220 483 350 72 230
320 631 455 94 301
350 651 476 97 310
CBUHOMATKHU: 100 222 160 33 106
XOJIOCTBIE U CYMIOPOCHBIE J10 2 150 256 185 38 121
MECSLEB 200 394 250 44 141
CYIOPOCHBIE CBBIIIE 100 268 195 40 128
2 Mecs1eB 150 308 220 46 188
200 349 250 52 267
¢ mpurogom 10 cocyHoB 100 530 280 79 252
150 605 435 90 288
200 698 503 104 338
CBUHBH OTKOPMOYHBIE 100 288 208 143 137
200 382 275 57 182
300 503 365 75 240
MonoaHsk: 1 10 72 147
0T 2 MecsI1IeB 15 100 72 15 147
oT 5 10 8 mecseB 60 202 145 30 96
80 235 170 35 112

[Tpumeuanwus. 1. [IpuBeneHHbIe TaHHBIE O CBOOOIHOM KOJIMUECTBE Teria (0e3 CKphITOH
TEIIOThI UCIIAPEHMSI) OTHECEHBI K TEMIIepaType rnomeneHus, pasou +10 C.

2. Ilpu ompeneneHuH KOJIMYeCTBa CBOOOTHOTO TeTljIa ¥ BOJSHBIX I1apOB, BBIIEISEMBIX
’KMBOTHBIMH TIPH APYTHUX TEMIIEPATYpax, IPUBEICHHbBIEC B TAOJIHUIIE JaHHBIE HEOOXOIMMO YMHOKHUTD
Ha K09((UIMEHTHI, yKa3aHHbIe B Ta0nuie 9.

Temmnepatypa Boznyxa BHyTpu | Koaddurment s Koaddumnment mst

nomerienus, °C oTIpesieNIeHUs] KOJIMYECTBA OTIpeieTICHUs] KOJIMYeCTBa
cBOOOJHOrO TerIa BOJISIHBIX I1apOB

KpynHslii porarsiii CKOT

0 1,08 0,76

5 1,05 0,86

10 1,00 1,00

15 0,66 1,24

CBUHBS

5 1,09 0,83

10 1,00 1,00

15 0,96 0,98

20 0,84 0,98

Pe3yabTaThl U BHIBOABI:
OdopmMure oTYET U CHANTE IPETIOAABATEIIIO.

2.14 JIadopaTopHas padora JIP Nel4 ( 2 yaca).
Tema: «PacdeT n NpoeKTHPOBaHMEe MOJHHUE3ANUTHI C.X. 00bEKTa)»

2.14.1 Hean padoThI: MPOU3BECTH pacCUeT U MPOSKTUPOBAHUE MOJTHUE3ALTUTHI 0OBEKTa
2.14.2 3apauu padoThI:
1 PaccMOTpeTh OCHOBHBIE ITOHATHS U OIPEAEIICHUS
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2. O3HaKOMHTBCS C METOJIMKOM pacyeTa MOJTHUE3AIUTHI
3. Paccuurtarp 10 3a7aHHOMY BapHaHTy MOJIHME3AIIUTY 3[aHUN ( COOPYKEHHI) M 3apHCOBAThH
€€ CXeMmy.

2.14.3 Ilepeyenb NpudOpPOB, MATEPUAJIOB, HCIOJIb3yeMbIX B JIa0OpaToOpHOii padore:

1. CipaBouHbIE MaTepHAIbI.

2. TaOnuuHbBIE JaHHBIE.

2.14.4 Onuncanmue (xox) padoThI:

Monnusa npencTaBisieT co00M SIEKTPUUYECKHN paspsl JJIMHONW B HECKOIBKO KHUJIOMETPOB,
Pa3BHUBAIOIIMIICS MEXTY TPO30BBIM 00JAKOM U 3eMJIEH MIIM KaKUM-TTHO0 HA3eMHBIM COOPYKEHUEM.

[Ipsamoii yaap MOJHUM B 3JaHUE WIIW Pa3psAll OT SJIEKTPOCTATUYECKOU U AJIEKTPOMArHUTHOU
WHJYKIUA BHYTPU 3JaHUS MOTYT MOPAXKaTh JIFOJEH M BBI3BIBATH MOXAPhl U B3PBIBBI, pa3pylIeHUsS
KAMEHHBIX M OETOHHBIX COOPYXEHHH, pacIHIeIUIATh IEPEeBSIHHbIE OMOPHl BO3AYIIHBIX JHMHUNA U
MOBPEXKAATh U3OJISILIHIO.

Monnue3awuma TpeCTaBIsieT CcOOOM KOMIUIEKC MEpOIPUSTHI, HaNpaBlIeHHBIX Ha
MPEeIOTBPAIIEHUE MPSIMOr0 yaapa MOJTHHH B OOBEKT WJIM Ha YCTPAaHEHHE OMACHBIX IMOCIEICTBHH,
CBSI3aHHBIX C IPSIMBIM yIapOM.

CpencTBo 3alUThl OT MPSMBIX YIapOB MOJHUU CIYKUT MOJTHUEOME00 — YCTPOUCTBO,
paccuMTaHHOE Ha HEMOCPEICTBEHHBIM KOHTAKT ¢ KaHAJIOM MOJHUH U OTBOJAIIEe €€ TOK B 3eMIIIO.

MOJTHUEOTBOIBI PA3ACTSIOTCS HA OTIENBHO CTOSIINE, 00CCIIEUYNBAIONINE PACTEKAHHE TOKa
MOJIHUH, MUHYS OOBEKT, U YCTAaHOBJIEHHBIE HA CaMOM OOBEKTE; pacTeKaHHe TOKa MPOUCXOAUT IO
KOHTPOJIMPYEMBIM MYTSIM TaK, 4TO OOeCrneYnBaeTCs HH3Kas BEPOSTHOCTh MOPAXKEHUS JFOACH
(’KMBOTHBIX ), B3pBIBA U MOXapa.

MoOIHHEOTBOI COCTOUT U3 CIIEAYIOUIUX 3JIEMEHTOB: MOJTHUEITPUEMHUKA, OMIOPHI, TOKOOTBOJA
u 3azemsnrens. OqHaKo Ha MPAKTHUKE OHU MOTYT 0Opa30BBIBATh €IMHYIO0 KOHCTPYKIHUIO, HAIIPUMED
MeTaJTM4eckasl mMauta wid (epMma 3JaHHs TMPEACTaBISET CO0OW MOJHHUETIPUEMHHK, OINOpPY H
TOKOOTBOJ OZJHOBPEMEHHO.

[lo Tumy MoNHMENPUEMHHKAa  MOJHUEOTBOABI  PAa3JENsAIOTCSI  Ha  CTEP)KHEBBIC
(BepTHKAIBHBIE), TPOCOBBIE (TOPU3OHTAIBHBIC MPOTSHKEHHBIC) U CETKU, COCTOSIINE U3 TIPOOJIbHBIX
Y TIOTIEPEYHBIX TOPU3OHTAIBHBIX 3JIEKTPOIOB, COEIMHEHHBIX B MecTax nepecedeHusi. CtepKHeBbIe
U TPOCOBbIE MOJIHUEOTBOJbl MOTYT OBITh KaK OTAENbHO CTOSIIME, TaK U YCTAaHOBJCHHbIE Ha
00BEKTE; MOIHUENPHUEMHBIE CETKH HEMOCPEICTBEHHO VYKIAIbIBAIOTCS HA HEMETAJUIMYECKYIO
KpPOBJIIO 3AIMIIAEMBIX 3AaHUA U coopykeHui. OIHAKO YyKJIaJKa CETOK pallMOHalbHA JIMIIL Ha
3IaHUSAX C TOPU3OHTAIBHBIMH KpBIIAMHU, TJI€ PABHOBEPOATHO IOPAXKEHHE MOIHUEH I000Tro
y4acTKa.

B nesnsix 3amuThl 31aHUM U COOPYKEHUN OT IPSIMBIX YIapOB MOJHHUH CJIEIyeT MaKCUMaJIbHO
UCIIOJIb30BaTh B KaueCTBE €CTECTBEHHBIX MOJHHUEOTBOAOB CYLIECTBYIOIINE BBICOKHE COOPYKEHHUS
(mpIMOBBIE  TPYOBI, BOJOHANOpPHBIC OAIllTHU, MPOXKEKTOPHBIE MAuYThl, BO3IYIIHBIC JIMHUU
aNeKTponepeay u T.11.), a TAaKKe MOJTHHEOTBO/BI IPYTUX OIM3KOPACIIONIOKEHHBIX COOPYKEHHI.

Ecnu 31aHMe WM COOpPY:KEHHE YaCTHYHO BIHCHIBACTCS B 30HY 3alIUThl €CTECTBEHHBIX
MOJIHUEOTBOJIOB WJIM COCEIHUX OOBEKTOB, 3allUTa OT MPSAMBIX YAapOB MOJHUHU JOJDKHA
MPEeAYCMAaTPUBATHCS TOJIBKO ISl OCTaIbHOM, HE3AUTUIIICHHOW €r0 YacTH.

Onopsl CTEP’KHEBBIX MOJIHHEOTBOAOB JOJKHBI OBITh PACCUMTAHBl HAa MEXAaHUYECKYIO
MPOYHOCTh KaK CBOOOJHO CTOSIIIME KOHCTPYKIIMH, & OTIOPBI TPOCOBBIX MOJTHHUEOTBOAOB — C YUETOM
HATSDKEHUS TPOCa U IEUCTBUA Ha HETO BETPOBOM U TOJIOJIEAHON HATPY3KH.

Onopsl OTAENBHO CTOSIIUX MOJHHEOTBOJOB MOTYT BBIMONHITHCS U3 CTANH JIF000H Mapkw,
XKene300eToHa UITH JIepeBa.

Crep>KHEBbIE MOJIHUCTIPUEMHHUKHU JOJKHBI OBITh HM3TOTOBIIEHBI M3 CTaIH JII0O0OH MapKu
ceueHneM He MeHee 100 MM U nuHoM He MeHee 200 MM M 3alIMIIEHBI OT KOpPPO3UHU
OLIMHKOBAaHUEM, JTY>KEHHEM WJIU OKPACKOH.

TpocoBble ~ MONHHMENIPUEMHUKM  JIOJDKHBI ~ OBITh ~ BBIMOJHEHBI U3  CTaJbHBIX
MHOT'OIPOBOJIOYHBIX KAHATOB CEYEHUEM He MeHee 35 MM
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CoenvHeHNs MOJHHUENPUEMHUKA C TOKOOTBOJAMH U TOKOOTBOJOB C 3a3€MIIUTEISIMHU
JIOJKHBI BBITIOJIHATCS, KaK MPaBUJIO, CBAPKOW, a IPU HEAOCTYITHOCTH OTHEBBIX palboT pa3peuiaercs
BBITTOJIHEHUE OOJTOBBIX COECJUHEHUN C MEPeXOAHbIM corpoTuBieHueM He Oonee 0,05 Om mpu
00513aTETTbHOM €KETr0HOM KOHTPOJIE MOCIEAHET0 Mepel HauajJoM IPO30BOT0 CE30Ha.

TOKOOTBOZIBI, COEANHSIIONINE MOJHUENIPUEMHUKH BCEX BHUJIOB C 3a3€MIIMTENSIMHU, CIIEIYET
BBITIOJIHATH U3 CTAJIM pa3MepaMu He MEHEe YKa3aHHBIX B Ta0I. 2.

IIpu ycraHOBKE MOJHHMEOTBOJOB Ha 3alMINAEMOM OOBEKTE€ U HEBO3MOXHOCTH
WCIIOJIB30BaHUSI B KAaueCTBE TOKOOTBOJOB METAUIMYECKMX KOHCTPYKLMHI 3/1aHHS, TOKOOTBOMBI
JOJDKHBI OBITH TPOJIOKEHBI K 3a3eMJIMTENSIM [0 HapY)KHBIM CTEHKaM 3JaHHs KpaTdallliMu
MyTSIMU.

TspkecTh mociencTBuil yaapa MOJHUM 3aBHCHUT, IPEXAE BCETO, OT B3PbHIBO-, MOXKApOONACHOCTH
30aHUSI U COOPYKEHHs IpU TEPMUYECKHX BO3JICHCTBHUSIX MOJIHMM, a TaKXe HCKPEHMSIX U
NIEPEKPBITUAX, BBI3BAHHBIX JPYTMMH BHAaMH Bo3zaeicTBuil. Hampumep, B mpousBoiCTBax,
ITIOCTOSIHHO CBSA3aHHBIX C OTKPBITBIM OTHEM, MPOLIECCAMH T'OPEHHUs, MPUMEHEHUEM HECTOPAEMBIX
MaTepHalioB U KOHCTPYKIIMHA, MPOTEKaHWE TOKAa MOJHHMM HE TPEACTaBIsIeT OONBIIONW OMAaCHOCTH.
HampoTtuB, Hamuuue BHYTpH OOBEKTa B3PBHIBOONACHOW CpEIbl CO3/aeT yrpo3y paspylIeHHUH,
YeJIOBEYECKHX JKEPTB, OOJIBIINX MaTePHAIbHBIX YIIEPOOB.

[Ipu TakoMm pa3HOOOpa3uu TEXHOJOTMUYECKUX YCIOBHM MPEAbSBIATH OAMHAKOBBIE TPeOOBaHUS K
MOJIHHE3aIUTe BCceX OOBEKTOB O3HA4Yaslo OBl WJIM BKJIAJAbIBaTh B €€ BBIOJHEHHE YpE3MEpPHBIC
pecypchl, WIH MHPHUTCS C HEUW30eXKHOCThIO 3HAYUTENBHBIX YIIEpOOB, BBI3BAHHBIX MOJIHUEH.
IToaToMy Bce 31aHUSA M COOPYXKEHHS pa3fesieHbl Ha TPU KAaTE€rOpHH, OTIMYAIOLIMECS 10 TAXKECTH
BO3MOJKHBIX IOCIEACTBUN NOPAKEHUSI MOJTHUEH .

K 1 xareropuu OTHECEHBI NPOU3BOJACTBEHHBIE IIOMELIEHUS, B KOTOPBIX B HOPMAJIbHBIX
TEXHOJIOTHYECKHX PEeKHMMaxX MOTYT HaXOAMTCS U 00pa30BBIBATHCSI B3PHIBOOMACHBIE KOHIIEHTPAINH
ra3oB, TMapoB, TbUICH, BOJOKOH. JltoOoe mopakeHHMe MOJHUEH, BBI3BIBAs B3PHIB, CO37ACT
MOBBIIECHHYIO OMAacHOCTb pa3pylIEHU M KEepTB HE TOJBKO Ui JNaHHOTO O0BEeKTa, HO W I
OM3PACTIONOKEHHBIX.

Bo II xareropuro monagaroT NMpPOU3BOJACTBEHHBIE 3/IaHMS U COOPYKEHHMs, B KOTOPBIX IOSIBICHUE
B3pbIBOONIACHOM  KOHLEHTPAallUd TMPOMCXOAMT B  pe3ylbTare HapyILIEHHs HOPMaJIbHOTO
TEXHOJIOTHYECKOTO PpEXMUMa, a TaKKe HapyKHbIE YCTaHOBKH, COJEpIKalllMe B3PBIBOOIIACHBIE
KHUIKOCTH M Tasbl. [ 3TUX OOBEKTOB yAap MOJHHH CO3JAaeT OMACHOCTh B3pBIBA TOJIBKO IPH
COBIIQJICHUU C TEXHOJOTMYECKOW aBapheil WM cpabaTbIBAaHUEM JbIXaTEIbHBIX WIIN aBapUMHBIX
KJIaIIaHOB HA HAPY>KHBIX YCTAaHOBKAaX.

K III xareropuu OTHECEHBI OOBEKTHI, MOCIEICTBHS, MOPAKEHUS KOTOPHIX CBS3aHbI C MEHBIINM
MaTepHabHBIM yIIepOOM, YeM IpHU B3pbIBoONacHoi cpeze. Croma BXOAAT 3/1aHUS U COOPYKEHUS C
[10’KapOONacHbIMHM ITOMELIEHUSMH WM CTPOUTEIbHBIMM KOHCTPYKLUHSAMH HHM3KOW OTHECTOMKOCTH,
npuyeM A HUX TpeOOBaHMA K MOJHHE3AIUTE YKECTOUAIOTCS C YBEIMYEHHUEM BEPOSTHOCTH
nopakenusi oowvekra. Kpome Ttoro, k III kxareropum oTHeceHbI OOBEKTHI, MOpPAKEHHWE KOTOPBIX
MPEJCTABISET OMACHOCTH JJIEKTPUYECKOTO0 BO3JACHCTBUS HaA JIIOJEH M JKUBOTHBIX: OOJbLINE
OOIIeCTBEHHbIE 3[]aHUs, )KUBOTHOBOIUECKUE CTPOCHHS, BBICOKHE COOPYXKEHUsl Tumna TpyO, OallieH,
MoHyMeHTOB. Hakonen, k III kaTeropuu OTHECEHBI MEJIKUE CTPOEHHUS B CEIBCKOM MECTHOCTH, TIe
Yale BCEro MCIONIb3YIOTCA CropaeMble KOHCTPYKIHUH. COracHO CTaTUCTUYECKUM JIAHHBIM Ha 3TH
OOBEKTHl NPUXOAMTCS 3HAYUTEIbHAs JIONS IOXKApOB, BBI3BAHHBIX TI'po3oid. M3-3a HeOombLION
CTOMMOCTH JTHX CTPOCHHUH HX MOJIHHME3AIUTa BBIMOJIHSAETCS YIPOIIEHHBIMH CIOCOO0aMH, HE
TpeOYIOUMMH 3HAYUTEIbHBIX MaTePHAIbHBIX 3aTPaT.

Tak ke B 3aBUCUMOCTH OT Ha3HAYEHUS U XapaKTepa 3aHMsl, CTENIEHN €ro OTHECTOMKOCTH, a TaKXKe
OT 0XKHM/Ia€MOT'0 YHCIIa MPSIMBIX yJapOB MOJIHUU 3a I'0Jl, BCe 00BEKTHI MOIPa3AeIsI0TCS Ha J1Ba THIIA
[0 30HE 3alIUThl IIPU MCIOJb30BAaHUU CTEPKHEBBIX M TPOCOBBIX MOJIHMEOTBOAOB: THIl A, TIe
BEPOATHOCTB 3AIIUTHI cocTaBisgeT 99,5% u tun b, ¢ BeposTHOCTBIO 3a1UTHI 95%.
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2. METOJUKA PACYHETA MOJIHUE3AIIIUTBI

2.1.Iloxcuer oxkuaaeMoro kojmuectBa N MOPaKEHUHW MOJHUEH B TOJ MPOU3BOAMTCS IO

dbopmyre:

JUTSL COCPEOTOUYCHHBIX 3IaHUH U COOPY)KEHUH (JIBIMOBBIE TPYOBI, BBIIIKH, OAIITHN)

N=97h’n-107°
IS 3JaHUK ¥ COOPY)KEHUH TPAMOYTOJIbHON (hOpMBI
N=|(B+6H( 4+6) 777 }n-10°

rae h — HanbGonbImas BeICOTA 31aHUS HIIA COOPYKECHHUS, M;

B, A — cOOTBETCTBEHHO IIMPHUHA U AJIMHA 3[JaHUsI UM COOPYKEHUS, M;

N — CPEIHEroJIoOBOE YHWCIO YAapoB MoJHUH B 1 KM’

IJIOTHOCTH YapOB MOJIHHUHU B 3GMJIIO) B MCCTC HAXOKACHUA 3AaHNA UIIU COOPYIKCHUS.
JIist 3maHuii U COOpYKeHUH CII0KHOM KoH(puTypamuu B kauecTBe A U B paccMarpuBaroTcst mmpuHa
U JJIMHa HAWUMCHBIICTO IMPAMOYTIOJIbHUKA, B KOTOpBIfI MOXKET 6BITB BIIMCAaHO 34aHUC WU

COOpYI)KEHHE B TUIAHE.

3eMHON MOBEpXHOCTU (yHAerabHas

YI[eJIBHaH IJIOTHOCTH YAApOB MOJIHMHU B 3E€MIJIIO N, OIPECACITIACTCA UCXOOS U3 CpGI[HCFOI[OBOfI

MIPOJIOJKUTEIILHOCTH Tpo3 B yacax(tadi. 1)

Tabmuma 1 Cpenusis 3a roa MPOAOKUTENBHOCTD IPO3 B Yacax st Tepputopun PO

CpenunerogoBas MPOAOJIKUTEILHOCTH|Y IeJIbHAsT IUIOTHOCTh yAapOB MOJHHUHM B 3EMIO 7,
rpo3, 4 1/(km*xrox)

10 - 20 1

20 - 40 2

40 - 60 4

60 - 80 5,5

80 - 100 7

100 u Gonee 8,5

2.2. Onpenenenne KaTeTOPHH 3IaHUK U COOPY>KEHU

Tabnuua 2 Ilepedens 3qaHUN U COOPY)KEHUH C YCTAaHOBJICHHE UX KaTETOPUU MOJHHE3AIIUTHI

Haumenoeanuit nomeuwienuii u 30anuil

Tun 30HEI 3aIIUTHI

npu Kareropus
WCITOJIb30BaHUH MOJIHHE32
CTEPKHEBBIX U | UIUTHI
TPOCOBBIX
MOJIHUEOTBOJIOB
31aHUS U COOPYXKEHHUS WIM HMX YaCTH, MOMELIEHUS KOTOpbIE
coriacHo IIY3 otHocaTcs k 30HaM kiaccoB B-1 u B-I1. A I
To ke knaccoB B-la, B-10, B-Ila:
ITomemenuss  cBs3aHHBIE C  NEPEKAdYKOH, OTIYCKOM U
MIPUMEHEHHUEM TOPIOYMX KUIKOCTEH;
lMazoperynstopubie  (ra3opacrpeAeuTeNbHble) TYHKTH |
ITOMENICHUS XPAHEHHSI TOPIOYMX Ta30B;
AnnapatHple U HACOCHbIE  OTHEJEHUS  aMMHA4HbBIX
XOJIOAWJIBHBIX YCTaHOBOK;
[Tomemenus IS XpaHEHHUs OeH3uHa, kepocuHa, | [Ipy  oxumaemom | 11
JIAKOKPACOYHBIX MaTepHUajIoB, CIUpToB u npyrux JIBX; KOJINYECTBE
[Tomemienust asi XpaHeHUs] OAIJIOHOB C TOPIOYMMHM Ta3aMHU | MOPasKeHUs

(BomsiHOTO Ta3a, BOJOPOJA, METaHa, OWorasa W T.1.), KapOouaa
Kanblus B OapabaHax;

[Tomemenuss sl XpaHEHHs]  SJOBUTBIX  BEIIECTB W

MOJIHUEH B TOX:
N>1 — A mpu N<1
- b.
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repOULIUIOB, a TAKXKe BELIECTB, CIOCOOHBIX MPU B3aUMOAEHCTBUU
C BOJIOM, BO3TyXOM U APYT C APYrOM B3pbIBATHCS U TOPETH;
ITomemenus s 3aKpBITBIX EMKOCTEN U IIPUEMHUKOB HaBO34;
[Tomemienust it XpaHEHUsT KOMOMKOPMOB, TPaBSHON MYKH,
MEXaHU3UPOBAHHBIC U HEMEXAHU3UPOBaHHbBIE CKJIa/1bl
HaIOJIbHOTO XPaHEHHUS 3€pHa;
ITomemenus g TEKyNIEro peMOHTa U MPOBEPKHU TOIJIMBHOU
anmnaparypsl;
3apsiiHasi CTapTEPHBIX aKKYMYJIATOPHBIX OaTapei;

31aHuA U COOPYKEHHUS WIM MX 4YacTH, IOMEIEHHUs KOTOPBIX
coraacHo I1YD oraocsarcs x 3omam I1-1, I1-11, I1-IIa:

Ilomemienuss anas  XpaHEHUS CMA304YHBIX MaTepUaAIoB s
LHEHTPAJIU30BaHHOW 3allpaBKM MAaIIMH IOCJIE€ PpPEMOHTa U
TEXHUYECKOTO 00CITyKIUBaHHUS;

[Tomemenuss Ui XpaHEHHMsT OTPEMOHTHMPOBAHHBIX MAallWH,
peMoHTHOTO (OHJa, 3amyacTeil, y3J0B U arperatoB B CropaeMoit
Tape;

ITomemienuss a8 XpaHEHHs TBEPIAbIX TOPIOYMX BELIECTB U
MaTEpHaJIOB, HETOPIOYUX BEIECTB U MAaTEPUAJIOB, YIIAKOBaHHBIX B
Cropaemyo Tapy;

ITomemenuss i XpaHeHHs] TpyObIX KOPMOB M TMOACTHIIKH,
CyXOro IIOMETa U HaBO3a;

ITomemenuss nns XpaHEHUs CHELOACKIbl, TEXHUYECKHX H
OOTHPOYHBIX MAaTEPUAIIOB, CHHTETUYECKUX MOIOIIUX CPEJICTB;

VY4acTKH TEXHHYECKOro OOCIyKMBAaHUSA, JAMArHOCTHKH U
TEKYIIEr0 pPEMOHTa IIOJBHUYKHOTO COCTaBa C JABHUTaTEISIMM,
pa0oTtaroMu Ha O€H3MHE, AM3EIbHOM TOIUIMBE M CXKHKEHHOM
rase;

IIpu 0,1<N=<2 — A,
npu N>2 - b

III

4. 3paHMs  BBIYMCIMTENBHBIX IIEHTPOB, B TOM YHUCIE
PacroJI0KEHHBIX B TOPOACKON 3aCTpOMKE.

I11

5. JKUBOTHOBOIUECKHME M MTHUIIEBOJYECKHE 3OaHUSI U
COOPYKEHHMsI Jisi KPYIMHOTO poraTtoro ckora u cBuHei Ha 100
roioB u Ooinee, misa osell Ha 500 rojoB U Oosee, Mg OTHI] HA
1000 romoB u Oosee, s omaneii Ha 40 Toa0B u Ooee.

111

6. lpIMOBBIE M TIpoYMe TPYOBI MPEANPUATHH M KOTEIbHBIX,
OaIIHM U BBIIIKYA BCEX Ha3HAYEHUU BBICOTON 15 M u Oouiee.

III

7. YKuneie u 00IIECTBEHHBIC 3IaHUS, BHICOTA KOTOPHIX OoJee
qeM 25 M Oosbllie CpeTHEH BBICOTHI OKPYKAIOUIUX 3AaHUN B
paanyce 400 M, a TakXe OTAEIBHO CTOSILIME 3JaHUS BBICOTOU
6omnee 30 M, ynajgeHHbIE OT ApYTruX 3AaHui O6oee yeM Ha 400 M.

III

8. OO1IecTBEHHBIE 3/1aHUS CIEAYIOUIEr0 Ha3HAUCHHS: JETCKUe
JOIIKOJIBHBIE YUPEXKACHUS, MIKOJNbBI, JiedeOHbIe YYPEKACHHUS,
CHajbHbIE KOPIYCa, TOCTHHHUIIBI, KYJIbTYPHO-IIPOCBETHTEIHCKHE
YUPEKICHUS U T.II.

111

Monnuesamura I kateropuu
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3ammTa OT NOPSMBIX YAapOB MOJHUU 3JaHUM W COOPYKEHUH, OTHOCHUMBIX IO YCTPOHCTBY
MOJIHME3aluThl K | KaTeropuu, MOJKHA BBIMOJIHATCS OTIAEIBHO CTOSIIUMM CTEPKHEBBIMH  WJIU
TPOCOBBIMH MOJIHUEOTBOJIAaMU. Y Ka3aHHbIE MOJTHHEOTBO/BI JOJKHBI 00€CTIEYUBATh 30HY 3alllUTHI
tuna A. HauMmeHsblnee MOmycTUMOE pacCTOsHHE Sp MO BO3AYXY OT 3alIUIIAEMOTo OOBEKTa 0
OTOpHI (TOKOOTBO/IA) CTEP>KHEBOTO MIJIM TPOCOBOTO MOJHHEOTBO/A ONPEENISIETCS B 3aBUCIMOCTH OT
BBICOTBl 3/IaHMS, KOHCTPYKIIMU 3a3€MJIMTENSI M JKBUBAJICHTHOTO YJEIBHOTO AJIEKTPHUUYECKOTO
CONPOTHUBIICHUS TPYHTA P.

Br16op 3azemuintens 3amUThl OT MPSMBIX YAapOB MOJHHH (€CTECTBEHHOTO WJIM MCKYCCTBEHHOTO)
onpenensiercss TpeboBanusamMu 1.1.8. «MHCTPpYKIIMM 110 YCTPOMCTBY MOJHHUE3AIIUTHI 3JaHUN M
coopyxennity (P 34.21.122 — 87). Ilpu 3ToM [ OTHAENBHO CTOSIIMX MOJIHMEOTBOJOB
MIPUEMIIEMBI CIIEAYIOIINE KOHCTPYKIIMH 3a3emintenieit (Tabmu.3):

onuH (u Ooree) kKelne300€TOHHBIM TOJHOKHUK JUIMHOW HE MeHee 2 M WU OIHOW (U Ooiee)
J)Kene300eToHHas cBast JJIMHON HE MEHee S5 M;

3ariayOJIeHHas B 3eMJTI0 HE MEHEE YeM Ha 5 M CTOIKa Kele300€TOHHOM OMOphl AMAMETPOM HE MEHEe
0,25 m;

XKene300eTOHHBIH (yHIAMEHT TMPOU3BOIBHON (HOPMBI € IIIOMIA/bI0 MOBEPXHOCTH KOHTAKTa C
3eMiéit He MeHee 10 M2;

HCKYCCTBEHHBIN 3a3€MIIMTENh, COCTOSIIIIUN U3 TPEX BEPTUKAIBHBIX JJIEKTPOIOB U OoJiee, NJITMHON He
MeHee 3 M, OOBEAMHEHHBIX TOPU3OHTAIBHBIM DJJIEKTPOJIOM, TP PACCTOSIHUM  MEXIY
BEPTUKAIBHBIMU 3JIEKTPOJAMH HE MeHee 5 M. MUHHMalbHbIE CeUEHHUs (IIMaMETPhl) JIEKTPOIOB
OTIPENIETISIOTCS 110 Ta0I1.4.

Ta6mmma 3. KoHcTpyKInu 3a3eMiInTenei

3a3eMIINTETb Ocku3 Pasmepsl, M
DKene300eTOHHBIN TOHOKHHK _»t:-..i' a>1,8
FEELT 20,4
& 1>2,2
L
a .
DKene3zo6eToHHas cBast it d=0,25...04
B 1>5
=k
CTanbHON JBYXCTEPKHEBOM: 3y t>0,5
roJsioca pazmepom 404 MM; s i Fiadea 1=3...5
crep>kau auamerpom d=10-20 mm . i c=3...5
| = - ¥
CTanbHON TPEXCTEPKHEBOM: " t=0,5
nosioca pazmepoM 404 MMm; ¥ 1=3...5
crepskuu auamerpoM d= 10-20 MM ﬂ i c=3...5
% L
W L

HckyccTBeHHBIC 3a3€MITMTENN CIIENYeT pacroiarath MoJ ac(aibTOBBIM MOKPHITUEM WIH B
peAKo IMocelaeMbIXx MecTax (Ha ra3oHax, B yAaJIeHUU Ha 5 M U GoJiee OT TPYHTOBBIX MPOE3IKUX U
MEeHIEXOJHBIX JOPOT U T.II.).
KenezobeToHHsie pyHIaMEHT 31aHUIA, COOPYKEHHUH, HAPYKHBIX YCTAHOBOK, OITOP MOJTHHUEOTBOJIOB,
KaK MPaBUjIo, UCIIONB3YIOT B KAUECTBE €CTECTBEHHOTO 3a3€MIIMTEISI MOJTHUE3AIIUTHI IPU YCIOBUU
oOecrnieueHrs HeMPephIBHON IEKTPUUYECKOM CBS3H 110 UX apMaType U IPUCOeIUHEHUS e€ K
3aKJIaJHBIM JIETAIsIM C TTIOMOIIBIO CBapKH.
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Tabnuma 4. MuHUManbHOE CEUCHHUE DIIEKTPOJIOB HCKYCCTBEHHBIX 3a3€MIIUTENICH
Ceuenue (AnamMeTp) TOKOOTBOJIA U 3a3€MITUTES,

dopMa TOKOOTBOJIOB U 3a3EMJITUTEIS MIPOJIOKCHHBIC

CHapyxu 31aHUS Ha B 3emne
BO3JIyX€

Kpyrnbie  TOKOOTBOABI W MEPEMBIYKU

JIMaMETPOM, MM 6 -

Kpyrinbie BEpPTUKAJIbHbBIC AIEKTPOJIbI

JIMaMETPOM, MM - 10

Kpyrnble  ropuzoHTalibHBIE Z-)JICKTpOI[BI*

JIMaMETPOM, MM - 10

[IpsiMOyTONBHBIE 3JEKTPOIBI:

CEUCHHEM, MM 48 160

TOJIIMHON, MM 4 4

* 1Sl TPOKJIA/IKM HApYKHBIX KOHTYPOB Ha JIHE KOTJIOBaHa 110 MEPUMETPY 3AaHUs

butymHbIE M OUTYMHO-JIATEKCHBIC IOKPBITHS HE SBISIOTCS HPENSATCTBUEM JUIS TaKOTO
UCNOJNb30BaHUs (GYHIAMEHTOB. B cpenHe- W CHIBHOArpecCHBHBIX TIpyHTaX, TJe 3alluTa
&Kene300eToHa OT KOPPO3UH BBHIMOIHIETCS SMOKCUIHBIMU U JPYTUMH NOJMMEPHBIMH MOKPBITUSMH,
a TaKXKe IpU BIAKHOCTU TpyHTa MeHee 3% MHCIIONB30BaTh HKeIe300€TOHHbIE (DyHIaMEHTHI B
KAaueCcTBE 3a3eMJIUTENICH He N0IyCKAeTC .

[lpy HEBO3MOXKHOCTH HCIIOJIB30BAaHUS KEIE300€TOHHBIX (YHAAMEHTOB B KadyecTBe
3a3eMyIMTeNe Mmojx acgaabTOBBIM IOKPHITHEM IUIOMIAJAKKM Ha riiyOmHe He MeHee 0,5 M. yepes
Kax/ple 25 M. TOJKHBI OBITh NMPOJIOKEHBI PATUATIBHO PACXOISIINECS TOPU30HTAIIBHBIE 3JIEKTPOIbI
cedenneM He Meree 100 My7, IIPUCOCIUHEHHBIE K 3a3€MJIUTEIISAM 3aLUThl COOPYKEHHUH OT IPSIMBIX
yZ1apOB MOJHHH.

VY nenpHO€E 2IEKTPUUECKOE COIPOTUBIEHUE OAHOPOIHOIO 0 3JIEKTPUUECKUM CBOMCTBAM IpyHTa p
PaBHO CONPOTHBIIEHHUIO KyOa TPyHTa CO CTOPOHAMHU | M, Y KOTOPOT0 MEXy MPOTHBOIOIOKHBIMU
rpaHsaMH 00ecrieueH XOPOLINM KOHTAKT ¢ MOABOJSAIMMH TOK MPOBOJAMH IO BCEH MIOCKOCTH
rpaneii. OHO 3aBUCHT OT €ro cocTaBa (0T CTPYKTYpbl, HaJIU4us coJieil) U BIaxHocTu. Huxke
IIPUBEJICHBI PEKOMEHyeMble JUIsl TPEeIBAPUTENbHBIX pacyeToB 3HaueHUs p (OM - M) pa3IHyuHbIX

TPYHTOB U BOJBI ([UIs1 KAMEHUCTBIX TPYHTOB P MOKHO IPUHATH C YIETOM CTEINIEHH BHIBETPUBAHUS U
YPOBHS TPYHTOBBIX BOJ) :

KaMEHHCTBIN TPYHT:

Dy 0T:12 1263 S T80 1 (17 (61 5 (R S 700...10°

CJaHell ITTUHUCTBINA, U3BECTHSIK, PAKYIIECUHMK. . ... eeennrreennneeeennneeennnns. 100...1000
MIECOK TIPU 3aJIeTaHUU TPYHTOBBIX BOJI:

TITYOMKE 5 M oottt ettt ettt et et e et et e e e et e e e et e aaeeaeans 1000

1 (0 T I (N 500
TTOYBA (UCPHOBEM M JIP. )« et uveenneeneeenneeaneeenneeneeenaeeaneeaneeenneeaneeanneans 200
CYTIECH BIAKHAS, MEPTEITB .« vt eneteenteenttenteenteeenteenneennaeeteenneeenneenns 150
CYTJIMHOK TTOTYTBEPABIA MITH JIECCOBUIHBIM . .. uvveeniteeeeenieeennanannns 100
SN B70 028 w0201 (03137 4: 15001 €L S 60
CJTAHIIBI TPAPUTOBBIC, MEPTEIIb TITHHUCTBIM . ... \vtenteeeeeenreeneennneanneennnnn, 50
[ 120500) 1M ETer N7 L 1 131 S 30
TOPQ, TITUHA TTACTITHAS . . v+ e vveenteeneeeenaeenteeanaeeseeaneeeneenneeanneenneeas 20
11001 I 0T 0: 020505 10) 2 8 000 4 2 SO 50
MOA3E€MHBIE BOJOHOCHBIE CJIOHN (Pa3HOM MHUHEPATTUBAIIMH ). ... .'eveenreennnannns.. 5...50

LY (07010 G2 - 0510 ) - N 1

KOHe6aHI/IH BJIAJKHOCTU TpPYHTAa B CBA3U C BBICBIXAHUCM JICTOM CHJIBHO BJIMAKOT Ha pP.
Hanpumep, ns TIUHBL p yMEHbIIAETCS MPUOIU3UTENBHO B 13 pa3 ¢ yBelMYeHHEM BIIaXXHOCTU OT
10 mo 20 %. Ilpomep3anue rpyHTa CHJIBHO YyBenuMuMBaeT p. CTep)KHEBBIE 3a3€MIIUTENHN
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pexoMeHayeTcs 3a0uBaTh Ha OONBLIYIO TIyOUHY, YeM IIIyOMHA MPOMep3aHusi, U 10 BO3MOKHOCTH
HWKE HU3LIErOo YpOBHS I'PYHTOBBIX BOA. OHAKO, YUMTHIBAS, YTO 3HAUMUTEIbHAS 4acTh CTEPKHEH
JUIMHON ~ 2...5 M JI&XKHUT B 30HE, TTOJIBEP)KCHHON CE30HHBIM KOJICOAHUSIM YEIBHOE IEKTPUIECKOE
COMPOTUBIIEHUE TpPyHTa YBEIUYUBACTCS Ha KOIPOUIMEHT CE30HHOCTH  KC  y4YUTHIBAIOIIMIA
MpoMep3aHue MOYBbI:
po=ke-p

B Ttabn 11. 5. IlpuBenensl 3HaueHHs KOd(pUIMEHTA CE30HHOCTH KkC B 3aBUCHMOCTH OT
KJINMAaTHYECKUX 30H U THUIIOB 3a3€MJIUTENEH.

Jnist 3manuii U coopykeHuil BeIcOTOM He O6onee 30 M HaMMEHbIIee JOMyCTUMOE PacCTOsIHHUE
Sp, M, paBHO:

npu p< 100 OM - M 1151 3a3eMIHTENS TF000H KOHCTPYKIIMH Sp=3 M.
pu 100<p<1000 Om - m:

IUIA 3a3eMJIATENEH, COCTOSIINX U3 OJHOM JKeJIe300€TOHHOM CBaM, OQHOI0 KEeJIe300€TOHHOTO
MTOTHO’KHHKA WITU 3arTyOJIeHHON CTOWKH JKeIe300€TOHHOH OIOpHI, SB=3+10'2(p-100);

JUTSL 3a3€MJTUTENICH, COCTOSIIMX W3 YeThIpEX JKeJIe300€TOHHBIX CBail JIMOO MOJHOKHUKOB,
pPACIOJIOKEHHBIX B YIVIaX NPSIMOYIOJbHHKAa HAa PACCTOSHMM 3 — 8 M OAMH OT JPYyroro, Wiu
KEIe300eTOHHOTO (yHIAMEHTa MPOW3BOJIBHON (OPMBI C IJIOMAABI0 MOBEPXHOCTH KOHTAKTa C
3eMiiel He MeHee 70 Mz, WJIM UCKYCCTBEHHBIX 3a3eMiuTenei Sp=4 M.

Jnist 31aHUi M COOPYKEHUN OOJbIIeH BHICOTHI 3HAU€HUE Sp JOJKHO OBITh YBEIMYEHO HA | M
B pacueTe Ha Kaxple 10 M BBICOTBI 00bekTa cBepX 30 M.

HauMmensbiiee 1omycTuMoe paccTosiHUE Sg; OT 3aIIMIAEMOT0 00BEKTa 0 TPOCa B CEpeIUuHE
npojera (pUC.) OmpeneisieTcss B 3aBUCUMOCTH OT KOHCTPYKLHH 3a3eMJIMTENs, YAEIbHOTO
COIMPOTHUBIICHUS TPYHTA P ¥ CYMMapHOH JJTUHBI | MOTHUENTPUEMHUKOB U TOKOOTBOJIOB.

[Tpu nnune 1<200 M HaMMEHbIIIEE TOMYCTUMOE PACCTOSTHUE S|, M, PaBHO:

pu p<100 OM - M 17151 3a3eMIUTENs JIFOOOH KOHCTPYKITMU Sp1=3,5 M;

npu 100<p<1000 Om - m:

JUTSL 3a3€MITUTEINICH, COCTOSIIIINX U3 OJTHOM jKeTe300€TOHHOW CBaM, OJHOTO KEJIe300€TOHHOTO
ITO/JHOKHHKA HIIN 3arTyOIeHHOMN CTONKH Kene300eTOHHOM omopsl, Sp1=3,5+3-107(p-100);

JUTSL 3a3€MJTUTENICH, COCTOSIIMX W3 YEThIpEX JKeJIe300€TOHHBIX CBail JIMOO MOJHOKHUKOB,
pPACIOJIOKEHHBIX B YIVIaX HOPSIMOYIOJbHHKAa HAa PACCTOSHMM 3 — 8 M OAMH OT JPYyroro, Wiu
HCKYCCTBEHHBIX 3a3eMiuTenent Sg;=4 M.

[Ipu cymmapHO#W MJIMHE MOJTHUENTPHEMHHUKOB W TOKOOTBOJOB 1=200...300 M HauMeHbIIIee
JOMYCTHMOE PACCTOSHUE Sp; JNOJDKHO OBITH YBEIMYEHO Ha 2 M MO CPABHEHUIO C OMpEeIeHHBIMU
BBIIIE 3HAYEHUSMH.

[Ipn HanWuMy HA 3MAHUSX U COOPYKEHUSX IMPSMBIX TA300TBOJHBIX U JBIXAaTEIbHBIX TPYO
JUIs cCBOOOJHOTO OTBOJIa B aTMoc(epy Ta3oB, MapoB U B3Becel B3PHIBOOMACHON KOHIEHTpPALUU B
30HY 3alUThl MOJIHUEOTBOJIOB JTOJDKHO BXOJUTH MPOCTPAHCTBO HAJ 00pe30oM TpyO, OTrpaHUYECHHOE
MOJYIIAPUEM PATUYCOM S5 M.

JlJisi Ta300TBOJHBIX W JBIXATENBHBIX TPYO, OOOpPYMOBAaHHBIX KOJIAKaMHU, B 30HY 3aIIHTHI
MOJIHHEOTBOJIOB JIOJKHO BXOJUTH IMPOCTPAHCTBO HaJ 0Ope30oM TpyO, OrpaHMYEHHOE LUIMHAPOM
BbicoTOM H 1 paguycom R:

JUTS Ta30B TSDKENEE BO3AyXa IMPH M30BITOYHOM JaBJICHUH ycTaHOBKH MeHee 5,05 kIla H=1 m,
R=2 m; 5,05 — 26,25 xIla H=2,5 M, R=5 m;

JUISL Ta30B JIerde BO3JyXa MpH M30BITOYHOM JAaBJICHHUM BHYTPH YCTaHOBKH 10 25,25 klla
H=2,5 M, R=5Mm; cBorme 25,25 klla H=5 M, R=5Mm.

He Tpebyercs BKITI0UaTh B 30HY 3alTUTHI MOJHHUEOTBOAOB MPOCTPAHCTBO HAJ 00pe30M TPyoO:
IpU BBIOPOCE Ta30B HEB3PHIBOOMACHOW KOHIEHTPALMU; TPHU TOCTOSHHO TOpSIUX (akenax u
¢dakenax, MOJKUTaeMbIX B MOMEHT BBIOpOCa Tra3oB; Ui BBITSDKHBIX BEHTWISILIMOHHBIX IIAXT,
MPEIOXPAHUTENBHBIX M aBAPUIHBIX KIIAMMAHOB, BBIOPOC Ta30B B3PHIBOONACHOW KOHIICHTPAIUH,
OCYUIIECTBJISIEMBIX TOJIBKO B ABAPUHHBIX CIydasX.
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Tabnuna 5. Koo punueHTs Ce30HHOCTH B 3aBUCUMOCTH OT KiimMaTuiecknx 30H

[TpusHaky 30H U KO3PPHUIMEHTHI CE30HHOCTH I 30Ha II 30Ha III 30Ha IV3oHa
CpenHss MHOTOJIETHSIS TEMIIEPATypa sTHBapA, Ot -20 o - Or-15m0—- | Or-10100 Ot 0 o +5
°C 15 10
To xe, uroms Ot +22 no Ot +24 no
Cpeonezo00080€e Kouuecmeo 0caoKos, cm Ot +15 g0 Ot +18 1o +24 +26
JmuTensHOCTh CTOSHUS JIbJIA, THEH +18 +22
Koadduiuent cezonnocTu ke mist 40 50 30...50
MPOTSHKEHHBIX TOPU30HTAIBHBIX 3a3eMIIUTENCH 190...170 50 100 0
Ha TyOouHe 3amoxkenus 0,8 m. 150
Koagpduument cesonnoctn ke st 4,5...7,0 2,0...2,5 1,5...2,0
BEPTUKAJILHBIX CTEPKHEN JUIMHOM 2...3 M 1IpH 35...45
riyouHe 3anoxeHus Bepmunsl 0,5...0,8 M.

To ke, pu IJIMHE CTEP)KHEH 5 M U TITyOHHE 1820 14. 1.6 12 14
3anosxenus sepmunel 0,7...0,8 M. ’ ’ 1.6...1.8 Y e
1,35 1,15 1,1
1,25

Monnuesamura Il kateropuu

3amuTa OT MPSAMBIX YyJapoB MOJHUM 3JaHMM U coopyxeHuid Il kareropum c
HEMETAJJTNYEeCKON KPOBJIEH MOJIKHA OBITh BBIOJIHEHA OTAEIBHO CTOSIIUMHU WM YCTaHOBJIEHHBIMU
Ha 3allUAIIaeMOM OOBEKTE CTEPKHEBBIMH WJIM TPOCOBBIMH MOJIHUEOTBOJAMHU, 00ECIICUHBAIOIIMMHU
30HY 3alUThl B COOTBETCTBUM ¢ TpeOoBanmsiMu  mpuiokeHuit 1 wu 2. Ilpm ycraHoBke
MOJIHAEOTBOJIOB Ha OOBEKTE OT Ka)XJOTrO CTEPKHEBOTO MOJHUETPUEMHUKA WM KaXIOH CTOWKH
TPOCOBOTO MOJHHUENPUEMHUKA TOJIKHO OBITH 0OecliedeHO He MeHee ABYX TOKOTBOAOB. [Ipu ykione
KpoBiu He Oonee 1 : 8§ MOXeT OBITh WCIONH30BaHA TAKXKE MOJHHETIPUEMHAs CETKa, KOTOopas
JOJKHA OBITh BBINOJHEHA U3 CTAJbHOM MPOBOJIOKM IMAMETPOM HE MEHee 6 MM U yJO)KeHa Ha
KPOBJIIO CBEPXY WJIH TOJl HECTOPAEMbIE WU TPYIHOCTOPAEMBbIE€ YTEITUTENb WM THIAPOU3OJISIIHIO.
[IIar sigeex ceTKH AOJKEH OBITh He 0osiee 6X6 M. y3JIbl CETKH JIOJDKHBI OBITh COCIMHEHBI CBAPKOM.
BricTynatonue Haj KphIIieH METAUTHYECKUE JJIEMEHTHI (TpyObl, WIAXThl, BEHTUJISIIUOHHBIC
YCTPOMCTBA) MOJKHBI OBITh MPHUCOEAMHEHBI K MOJHHUENPUEMHOM CeTKe, a BbICTyHAlollHe
HEMETAITNYECKHE IJIEMEHTHI — O0OpYyIOBaHBI JOMOJHUTEIHHBIMA MOJHUETIPUEMHUKAMH, TaKKe
MIPUCOETMHEHHBIMH K MOJIHUETIPUEMHOM CETKE.

YcTaHOBKAa MOJIHUCTIPUEMHHUKOB WJIM HAJIOKCHHE MOJHHETPUEMHON CETKU He TpedyeTcs
JUIS 3JaHUH U COOPY)KEHHH C MEeTaNIMYeCKMMHU (epMamMu IMPH YCIOBUH, YTO B HMX KPOBISAX
WCIIONB3YIOTCSA HECTOPAEMbIE WU TPYAHOCTOPAEMbIE YTEIUIUTENN U THAPOU3OJISIIHSL.

Ha 3maHusx ¥ COOpYKEHMSIX C METAUIMYECKON KPOBJIEH B KAaueCTBE MOJIHMEIPUEMHHUKA
JIOJKHA MCIOJIb30BaThCsl cama KpoBisl. [Ipu 3ToM Bce BBICTYIAIOIINE HEMETAIUTMYECKUE DJIEMEHTHI
JOJKHBI OBITH 000pYI0BaHBI MOJIHUETPUEMHUKAMHU, TPUCOEIMHEHHBIMU K METAJLTY KPOBIIH.

TOKOOTBOABI OT METAJUIMYECKOW KPOBIM WM MOJHHETPHEMHOM CETKH JOJKHBI OBITh
MIPUIIOKEHBI K 3a3€MIIMTENISAM HE PEXe YeM uepe3 25 M 110 NEPUMETPY 3/1aHHUs.

[Ipu mpoknanke MOJHHUETIPUEMHON CETKH M YCTAaHOBKE MOJHHEOTBOJOB Ha 3alIMIIAEMOM
o0BEKTE BCIOAY, TJ€ OSTO BO3MOXKHO, B KaueCTBE TOKOOTBOAOB CIEAYeT HCIOJIb30BaTh
METANTNYECKHEe KOHCTPYKIUU 3IaHWA W COOpPYKEHUH (KOJIOHHBI, (epMBI, pambl, IOKAPHBIC
JIECTHUIIBI U T.II., @ TaKXKe apMaTypy >Kelne300€TOHHBIX KOHCTPYKIMM) MPHU YCIOBUU OOeCTIeUeHHs
HEMIPEPBHIBHOW  DJIEKTPUYECKOW CBSI3M B COCIMHEHMSIX KOHCTPYKIIMM U apMaTtypbl C
MOJIHUEIPUEMHUKAMU U 3a3€MJINTEIISIMU, BBIIIOJIHSEMBIX, KaK IIPABUIIO, CBAPKOM.

ToKOOTBOJIbI, MPOKJIA/IbIBAEMbIE 0 HApPY)KHEH CTEeHe 3JaHus, CIEQyeT pacrojararb He
OsmKe yeM B 3 M OT BXOJIOB WJIM B MECTaX, HE JOMMYCTUMBIX JIJIsl IPUKOCHOBEHHUS JIIOIEH.

B kaudectBe 3azemuidrened 3alIUThl OT MPSMBIX YAapOB MOJHHUM BO BCEX BO3MOXKHBIX
ClIydasx ClIelyeT UCIOJIb30BaTh Kele300eTOHHbIE ()YH/IaMEHTHI 3/1aHUi U COOPYKEHUH.

[Ipy HEBO3MOKHOCTH HCIIOJIb30BaHUS (YHIAMEHTOB IMPEIyCMATPUBAIOTCS MUCKYCCTBEHHBIE
3a3€MJIUTENHN:
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npu HaJUYUM CTEPKHEBBIX H TPOCOBBIX MOJHHEOTBOJIOB, KaXJbIi TOKOOTBOJ
MPUCOEANHSIETCS K 3a3eMJIMTENIO MTPEeICTaBJICHHOMY B Tal.

pU HAIUYUU MOJIHUETIPUEMHON CETKU WM METALTMYECKON KPOBIHM IO MEPUMETPY 3aHUs
UJIY COOPYKEHHUS MPOKJIAABIBAIOTCS HAPYKHBIN KOHTYP CIEAYIOIIEH KOHCTPYKIIMH:

B TPYHTax € yJeJIbHBIM conpoTuieHneM p<500 Om - M mipu miomiaau 31anus 6omiee 250 M
BBITIOJTHSIETCS] KOHTYP U3 TOPU30HTAJIBHBIX AJIEKTPOJIOB, YIOKEHHBIX B 3eMJI€ Ha INIyOMHE HE MEHee
0,5 M, a npu miomanu 3naHus MeHee 250 M K 9TOMY KOHTYpY B MECTaX IPHUCOCIUHEHUs
TOKOOTBOJIOB TMPHUBAPHUBAECTCS IO OJHOMY BEPTUKAJIBHOMY WJIM TOPU30HTAIBHOMY Jy4EBOMY
ANEKTPOAY AIUHOW 2—3 M;

B TPyHTax ¢ yAenbHbIM conpotuBiieHneM 500<p<1000 Om - M mpu TuIomaan 31aHus 0osee
900 M” JOCTATOYHO BBITIOTHHTE KOHTYD TOJTBKO M3 FOPH3OHTATBHBIX SIEKTPOJIOB, a TIPH ILIOMIAIN
spanms Menee 900 M K ATOMY KOHTYPY B MECTax MPUCOECIUHEHHUS TOKOOTBOIOB IIPUBAapUBACTCS HE
MEHEE [IByX BEPTHUKAIbHBIX WM TOPU3OHTAIBHBIX JYYEBBIX JJIEKTPOJAOB JUIMHOM 2 — 3 M Ha
paccTtosiHuu 3 — 5 M OJIUH OT APYToro.

IIpn ycTaHOBKE OTAENIBHO CTOSIIMX MOJIHUEOTBOAOB PACCTOSIHUE OT HUX IO BO3AYXY U B
3emiie 70 3allUIaeMOro OOBEKTa W BBOJUMBIX B HEr0 TMOJI3EMHBIX KOMMYHUKAIUA HE
HOPMHPYETCSI.

Hapyxnble  yCTaHOBKHM,  COJEp)Kalllue  TOPIOYME W CXKHXKEHHbIE  Ta3bl U
JIErKOBOCIUTAMEHSFOILUXCS AKUIKOCTH, CIEYET 3alIUIIATh OT MPSAMBIX YAapOB MOJHHUU CJIETYIOLIUM
obpa3zom:

a) KOpIyca YCTAaHOBOK M3 3’KeJe300eTOHa, MeTaJNTIMYeCKHe KOpIyca YCTaHOBOK U
OTJIENBHBIX PE3EPBYApOB MPHU TOJIIIMHE METaIa KPBIIIH MeHee 4 MM JIOJKHBI OBITH 000PYyI0BaHBI
MOJIHHEOTBOJIaMH, YCTAHOBJIEHHBIMU Ha 3alIUIIIaeMOM O00BEKTE WU OTAEILHO CTOSIINMU;

b) METaJUIMYEeCKUE KOpIlyCca YCTAaHOBOK U OTIEJIbHBIX PE3EPBYapOB MPHU TOJIIUHE
MeTajuta Kpel 4 MM U 0oJiee, a TakKe OTACIIbHBIE pe3epByapbl BMECTUMOCThI0O MeHee 200 M
HE3aBUCMMO OT  TOJIIMHBI  METajula  KpBIIKM, a TakXke  METaUIMUYeCKHEe  KOXKYXHU
TEIJTION30JIMPOBAHHBIX YCTAHOBOK JJOCTATOYHO MPUCOEAUHUTH K 3a3€MIIUTENIO.

Jnist pe3epByapHBIX MapKOB, COAEPKAIIUX COKMKEHHbIE Ta3bl, 00IIel BMECTUMOCTBIO OoJee
8000 M’, a Tamke s pe3epByapHBIX IMApKOB C KOpIlycaMH M3 MeTallyla W JKeJIe300eToHa,
cojiep Kallie TroploYHre Ta3bl U JIETKOBOCIUIAMEHSIOMINECS KHUIKOCTH, MpH OO0IIeil BMECTUMOCTH
rpymmbl pesepByapo Gomee 100 ThiC. M’ 3aIIMTy OT MPSAMBIX YIApPOB MOJHHH  CIIELYET, KAK
MIPaBUJIO, BBITIOIHATH OTJIEABHO CTOAIMMU MOJTHHUEOTBOJAMHU.

OuuCTHBIE COOPYKEHUS MOJIEKAT 3aIIUTE OT MPSAMBIX yIapOB MOJIHUHU, €CIIM TEMIIepaTypa
BCIIBIIIKY COEPIKAIIET0 B CTOYHBIX BOJAX MPOAYKTA MPEBBIIIACT €ro pabouyro TeMIepaTypy MeHee
yem Ha 10 °C. B 30HYy 3al0UTHI MOJIHHEOTBOIOB IO/DKHO BXOAUTH IPOCTPAHCTBO, OCHOBAHHE
KOTOPOT'O BBIXOJAUT 3a IPUJEIIBI OUUCTHOTO COOPYKEHUS Ha 5 M B KaXKJIyI0 CTOPOHY OT €TI0 CTEHOK,
a BBICOTA PaBHA BBICOTE COOPY>KEHUM MIIIOC 3 M.

Ecnu Ha HapyXHBIX YCTaHOBKaXx WJIM B pe3epByapax (Ha3eMHBIX WM TOJ3EMHbBIX),
coZiepKalluX TOPIOYME ras3bl WM JETKOBOCIUIAMEHSIIOUIUECS KUIKOCTH, UMEIOTCS Ta300TBOJHBIE
WJIH JIbIXaTeNbHBIE TPYObI, TO OHU M MPOCTPAHCTBO HAJ HUMU JOJKHO OBITH 3alUINEHBI OT MPSIMBIX
yAapoB MOJHUHM. Takoe e NPOCTPAHCTBO 3aIMINAETCS HAJ CPE30M T'OpPJIOBUHBI LIMUCTEPH, B
KOTOpPBbI€ TPOXOJAUT OTKPBITHIA HAJIMB MPOAYKTa HA CIMBOHAIMBHOM 3cTakaje. 3aliuTe OT MPSIMBIX
YAapOB MOJHUHM IOJJIEKAT TaKKE JIbIXaTelIbHbIE KJIAllaHbl W IPOCTPAHCTBO HAJ HUMHU,
OTrpaHUYEHHOE LIMJIMHIPOM BBICOTON 2,5 M C pailyCOM OCHOBAaHHUSA 5 M.

Jns  pesepByapoB C IJIABAOIIMMHM KpBIIIAMU WM [OHTOHAMU B 30HY 3aIlUTHI
MOJITHUEOTBOJOB JOJDKHO BXOJIUTH IMPOCTPAHCTBO, OTPAaHUYEHHOE MOBEPXHOCTHIO, JII00As TOYKa
KOTOpPOH OTCTOMUT Ha 5 M OT JIETKOBOCIIJIAMEHSIFOIIECUCS KUJKOCTH B KOJIBIIEBOM 3a30eE.

Jlig Bce BbIIIE NEPEYMCIEHHBIX YCTAaHOBOK B KaueCTBE 3a3eMIIUTENIEH CIeAyeT IIo
BO3MO>XHOCTH HCIIOJIb30BaTh K€1€300€TOHHbIE (PYHIAMEHTBI 3THUX YCTAaHOBOK MJIM OTOpP OTAEIBHO
CTOSIIIMX MOJHHMEOTBOOB JHOO BBITOJHATH UCKYCCTBEHHBIE 3a3€MJIUTEINN, COCTOSAIINE U3 OJHOTO
BEPTUKAIBHOTO WM OJHOTO TOPU30OHTAIBHOIO JJIEKTpoJda JIMHOM He MeHee 5 M. K sTum
3a3€MIINTENSIM, Pa3MEIIEHHBIM He pexxe 4eMm yepe3 50 M 1o mepuMmeTpy OCHOBaHMS YCTaHOBKH,
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JOJKHBI OBITh TIPUCOEIUHEHBI KOPITyca HAPYKHBIX YCTAHOBOK MITM TOKOOTBOJIBI YCTAHOBIICHHBIX HA
HUX MOJIHUEOTBOJIOB, YMCJIO 3a3€MJIUTEIEH - HE MEHEE BYX.
Monnuezamura 111 kateropun

3amura OT NPSMBIX yJApOB MOJHUU 3/IaHUA U COOPYKEHHM, OTHOCUMBIX MO YCTPOWCTBY
MonHHe3amuThl K Il kareropuu, BBIMOIHSETCS CMOCOOAMH, aHATOTWUYHBIMU Ui 3maHuil 11
KaTeropuu, Mpu 3TOM B CIy4ad HCIOIb30BAHMS MOJHHUEIPUEMHON CETKH IIar €€ siueeKk IOJIKEH
ObITh He Ooiee 12x12 M.

Bo Bcex BO3MOXKHBIX ClydasxXx B KayecTBE 3a3eMJIMTENEH CleayeT HCIOIb30BaTh
xKene300eToHHbIe GyHIaMEHTHI 3JaHuil U coopyxeHHil. [Ilpu HEBO3MOXKHOCTH MX HCIIOJIIb30BAHUS
BBITIOJIHSIIOT UCKYCCTBEHHBIE 3a3€MJIIUTEIH:

KXKIBIH TOKOOTBOJ| OT CTEPKHEBBIX M TPOCOBBIX MOJHUEIPUEMHUKOB JOJKEH OBITh
MIPUCOSAMHEH K 3a3€MIIMTENIO, COCTOSIIIEMY U3 ABYX BEPTHUKAIBHBIX AJIEKTPOAOB (M OoJiee) AITUHOM
He MeHee 3 M, 00beTMHEHHBIX TOPU30HTATIBHBIM JIEKTPOIOM JUTHHOW HE MEHEee 5 M;

MpU HAIUYUU MOJIHUETIPUEMHON CETKU WJIM METANTMYECKON KPOBIHM IO MEPUMETPY 3aHUs
W COOPYKEHHS TTPOKJIAIBIBAIOTCSI HAPYKHBIA KOHTYp Ha riyouHe He meHee 0,5 M, cocTosmui u3
TOPU30HTAIBHBIX 3JEKTPoAOB. B rpyHTax ¢ yaensHbM conpotusieHueM 500<p<1000 Om - M npu
miomany 3aanus Menee 900 M© K 9TOMY KOHTYPY B MECTaX MPHCOCAWHEHHS TOKOOTBOIOB
MIPUBAPUBAETCA 110 OAHOMY BEPTUKAIBHOMY WM TOPU30HTAIBHOMY JTYy4€BOMY 3JIEKTPOY AJIUHOMN 2
-3 M.

[Ipu 3amuTe CTpoeHUM st KPYIMHOTO POTraToro CKOTa M KOHIOMIEH OTAEIbHO CTOSIIUMHU
MOJIHHEOTBOJJAMH UX OIOPHI U 3a3€MJIMTENH CIIEelyeT pacmojiaratb He OJuXKe 4eM B 5 M OT BXOJa B
CTPOCHHUE.

MouHne3anmTa Hapy»KHbIX YCTAHOBOK, COAEPKALINUX TOPIOYHUE )KUAKOCTH C TEMIIEPAaTypoi
BCIIBIIIKK T1apoB Bhiiie 61 °C 10/KHa OBITH BBINOIHEHA CIIEYIOIUM 00pa3oM:

a) KOpIyca yCTaHOBOK M3 JKeJle300€TOHAa W KOpIyca YCTaHOBOK U PE3EpBYapoB U3
MeTaJljla TPH TOJIIMHE KPBIIHM MeHee 4 MM JOJKHBI ObITh 000pYIOBaHBI MOJIHUEOTBOIAMH,
YCTaHOBJIEHHBIMH Ha 3aIIUIIAEMOM COOPYKEHUHU WIH OTAEIBHO CTOSIIUMU;

b) METaJUIMYECKUE KOpIlyca YCTaHOBOK M PE3€pBYapOB IMPHU TOJIIMHE KPHIIIM 4 MM U
Oornee creayeT MPUCOENUHATH K 3azeMiuTento. KOHCTpyKius 3a3emidresneil aHajJoru4Ha
KOHCTPYKIIUHU JJIs1 pe3€pBYapoOB U HAPYKHBIX ycTaHOBOK Il kaTeropum.

PacmonosxeHHbIe B CETBCKOW MECTHOCTH HEOOJIBIITNE CTPOSHHUS ¢ HEMETAJUTHIYECKOW KPOBIICH
MOJJIEXKAT 3aLTUTE OT MPSMBIX yIapOB MOJIHUU OJTHUM U3 YIIPOIIEHHBIX CIIOCOOO0B:

MIPU HAIWYWHU Ha paccTosHUU 3 — 10 M OT cTpoeHHs IepeBbeB, B 2 pasza U 0oJiee MPEBBIIIAIOIINX
€ro BBICOTY C y4Y€TOM BCE€X BBICTYNAIOUIMX Ha KPOBJIE MPEIMETOB IO CTBOJY OyMKailiero u3
JIepeBbEB JIOHKEH OBITH MPOJIOKEH TOKOOTBOJI, BEPXHUI KOHEIl KOTOPOTO BBICTYMAET HaJ KPOBJICH
nepeBa He MeHee yeM Ha 200 MM. Y OCHOBaHUS JiepeBa TOKOOTBO/I JOJIKEH OBITh MPUCOCIUHEH K
3a3EMJIUTEINIO;

€CIIM KOHEI] KPOBJM COOTBETCTBYET HaWOOJBIIEH BHICOTE CTPOCHHS, HaJ HHUM JOJKEH OBITh
MOJIBEIIIEH TPOCOBBIM MOJHUETIPUEMHUK, BO3BBIIIAIOIINAICS HaJl KOHBKOM HE MeHee 4eM Ha 250 MM.
Onopamu 1J11 MOJTHUETIPUEMHUKA MOTYT CIIYKUTh 3aKpEIJICHHbIE HA CTEHAX CTPOCHUS JEPEBSHHBIE
IJIaHKU. TOKOOTBOJBI MPOKIAABIBAIOTCA C JBYX CTOPOH IO TOPLEBBIM CTE€HAM CTPOEHUS U
MpUCOeIMHEHHBIE K 3a3eMuutensM. [lpu qiuHe ctpoeHust meHee 10 M TOKOOTBOI U 3a3€MIIUTENHU
MOTYT OBITh BBIIIOJHEHBI TOJIBKO C OJJHOU CTOPOHBI;

MIPY HATMYUH BO3BBIMIAIONINXCS HAJl BCEMHU AJIEMEHTaMU KPOBJIH JIBIMOBOM TPYOBI HAJ[ HEH CiieqyeT
YCTAaHOBUTbH CTEPYKHEBOM MOJHHENPUEMHUK BbICOTON He MeHee 200 MM, MPOJIOKUTH MO KPOBIIE U
CTEHE CTPOEHUs TOKOOTBOJ U MPUCOEIUHUTH €T0 K 3a3€MIIUTEINIO;

IpU HAIWYMM METAJUIMYECKOH KPOBIHM €€ ciieqyeT XOTsS Obl B OJHOM TOYKE MPUCOCTUHHUTH K
3a3€MJIUTENI0, MPU 3TOM TOKOOTBOJAMHU MOTYT CHY>KUTb HApYy>XHble METAJUIMYECKUE JIECTHUIIBI,
BojocTOKM M T.aI. K KpoBie MOKHBI OBITH MPHUCOEAMHEHBI BCE BBICTYMAIOIIME Ha HeH
METaJUIMYECKUE MPEIMETHI.

Bo Bcex ciywasx ciemayeT NPUMEHSATh MOJHUEIPUEMHUKH M TOKOOTBOABI MUHHMAJIbHBIM
auaMeTpoM 6 MM, a B KayeCTBE 3a3€MJIUTENS — OJUH BEPTUKAIbHBIA BBHICOTOM 2 — 3 M WM
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TOPU30HTAIBHBIM AEKTPOA JJIMHOM 2 — 3 M MMHMMaJIbHBIM AuameTpoM 10 MM, ylOXEHHBIH Ha
rryouHe He meHee 0,5 M.

3ammra OT HPSAMBIX YAApOB MOJHHUHM HEMETAJUIMYECKHX TpYyO, OalieH, BBIIMIEK BHICOTOMN
Oonee 15 M 1oiKHA OBITH BBIIIOJHEHA ITyTEM YCTAHOBKH Ha 3THX COOPYXEHHSX IPU UX BBICOTE:

710 50 M — OIHOTO CTEPKHEBOIO MOJIHUETIPUEMHHUKA BBICOTOU HE MeHee 1 M;

oT 50 mo 150 M — [BYX CTEp>KHEBBIX MOJHHUEIPUEMHHKOB BBICOTOM HE MeHeel M,
COEIMHEHHBIX Ha BEPXHEM TOPIIEC TPYOBI;

6osee 150 M — HE MEeHee TpexX CTEP)KHEBBIX MOJHUETPUEMHUKOB BhIcOTOM 0,2 — 0,5 M nnun
110 BEDXHEMY TOPITY TPYObI JOTKHO BBITH YIOKEHO CTAIBHOE KOMBIO CedeHHeM He MeHee 160 M.

ITpu BbICcOTE CoopykeHHs 10 50 M OT MOJIHUENPUEMHHUKOB JOJDKHA OBITh IPEAYCMOTpPEHA
MPOKJIaJIKa OJTHOTO TOKOOTBOJA; pU BeIcOTE Oosiee 50 M TOKOOTBOJBI JOJKHBI OBITH MPOJIOKEHBI
HE pexe 4eM uepe3 25 M 10 NMEepUMETPY OCHOBAHMS COOPYXKEHHUs, UX MHUHHMMAIbHOE KOJIUYECTBO
1Ba.

B kadecTBe 3azemsnTelns clieAyeT UCIOJIb30BATh M3 JKele300eTOHHbIE (yHIaMeHThl. Ilpu
HEBO3MO>KHOCTH HCIOJIb3YIOTCSI MCKYCCTBEHHBIE COCTOSIIIME M3 ABYX CTEPXKHEH, COEAMHEHHBIX
TOPU30HTAIBHBIM JIEKTPOAOM IPOJIOKEHHBIX Ha IiIyOuHe He MeHee 0,5 M M BBIOJHEHHBIX U3

QJICKTPOAOB KPYIJIOTO CCUCHUS.
2.3. PACYET 30HbI 3BAIIUTHI MOJIHUEOTBO/JJOB

2.3.1.01MHOYHBIN CTEPKHEBOI MOJTHUEOTBO/I.

30Ha 3alIMTHl OJUHOYHOTO CTEPIKHEBOTO MOJIHHEOTBOJAA BHICOTOHW h mpejcraBnser coOoii
KpyroBoi KoHyc (puc 1), BepinHa KOTOPOro HaxoAuTcs Ha BeicoTe ho<h. Ha ypoBHe 3emnm 30Ha
3almuUTel 00pa3yeT Kpyr paanmycoM T,. | OpH30HTalnbHOE CEUEHUE 30HBI 3aIUTHI HA BBICOTE
3aIHIIAEMOT0 COOPYKEHHS hy TpeACcTaBIsieT CO00# KPYyTr painyCcoM Iy,

2.3.1.1. 30HBI 3aIIUTHl OAUHOYHBIX CTEP)KHEBBIX MOJIHUEOTBOIOB BbICOTON h<150 M nmeroT
CIIeyIoIre TabapUTHBIE pa3MEpHI.

3ona A: h,=0,85h;  1r,=(1,1 —0,002h)h; 1=(1,1—0,002h)-(h —h,/0,85).

3ona b: h,=0,92h; ro=1,5h; r=1,5(h — h/0,92).

[Tpu 5TOM BBICOTAa MOJTHUENTPUEMHHUKA /1711 000OUX 30H ompeensiercs no Gopmyse:

h=(r,+1,63hy)/1,5
2.3.1.2. 3onsb1 3anuThl ipu BeicoTe 150<h<600 M uMmeroT cieayromue rabapuTHbIC pa3Mephl.
3oHa A: ho=[0,85 — 1,7- 10™(h — 150)]h;
r=[0,8 — 1,8- 107(h — 150)]h;

h, |
o8s-1,7-107 (n-150)]

1,=[0,8 — 1,8 107(h — 150)]h-11

A




Puc. 1. 30Ha 331U THI OTMHOYHOTO CTEPAKHEBOI'O MOJTHUEOTBO/IA.

3oma B: h,=[0,92 — 0,8 10°(h — 150)]h;
1,=225 M;
s 225 h, |
" 0.92-0,8-107 (h—150)] &

2.3.2. JIBOMHOM CTEp>KHEBON MOJTHUEOTBO/I.
2.3.2.1. 114 3a1iuThl JUIMHHBIX COOPYXEHUI YCTaHABIMBAIOT JIBa CTEPYKHEBBIX MOJIHUEOTBOIA.
["abapuTHbIE pa3mMepsl TOPIEBBIX 00JacTel 30HbI 3amuThI (prc 11. 2) onpenensiercs mo Gpopmynam
m 2.3.1.1.
BHyTpeHHue 30HbI MOJIHUEOTBO/]a UMEIOT CIIEAYIOLINE pa3MEph.

3oHa A:
mpu L <h
he=ho; Tex=ry; 17To
mpu h<L<2h
he=h, — (0,17 + 3- 10™*h) (L — h);
rC:rO; rcx:ro(hc - hx)/ hc.
npu 2h<L.<4h

he=h, — (0,17 + 3- 10™*h) (L — h);

I [1 C02(L- 2h)}
h
I‘cx:rc(hc - hx)/ hc.
[Tpu paccTossHUY MEXIYy CTePKHSIMH MOJIHHEOTBoAaMu L>4h nmst mocTpoeHus 30HbI A
MOJIHUEOTBO/IbI CJIEyEeT pacCMaTpUBaTh KaK OJMHOYHBIE.
3ona b.
mpu L <h
he=ho; Tex=Ty; 17To
npu h<L<6h
hs=h, — 0,14 (L — h);
I:=To; rex=To(he — hy)/he.
[Ipu paccTossHUM MEXTy CTEp)KHEBBIMUA MOJTHHUEOTBO1aMu L>6h miis moctpoenust 30061 b
MOJTHAEOTBO/IBI CIEIYET CYNTATH OJMHOYHBIMHU.
BricoTa MonmHueoTBOIa OnpenensieTcs no popmyie:
h=(h.+0,14L)/1,06

2.3.2.2. TabaputHbIe pa3Mepbl TOPIEBBIX 30H 3aIIUTHI ABYX CTEPKHEBBIX MOJIHHUEOTBOJIOB
pasHoit BbICOTHI hy 1 hp<150 ™ (puc 15.3) onpenensitorcst no popmynam n. 2.3.1.1. 'aGapuTHBIE
pa3Mepsl BHYTpEHHEH O0OJacTH 30HBI 3allUTHl ONpEeNsoTcs 1o (opmynam: r.=(ry1+102)/2;
he=(h¢1+h2)/2; rex=Tc(he — hy)/he, Tae 3Hauenus he; u he, BeraucnsroTcs no Gopmynam s h, .
232.1
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Puc. 2. 3oHa 3ammThl 1BOMHOTO cTepkHEeBoro Puc. 3. 30Ha 3amuThl ABOMHOTO CTEPAKHEBOTO

MOJIHUEOTBOAA MOJIHHEOTBOAA pa3H0171 BBICOTHI.

2.3.3. OIUHOYHBIN TPOCOBBIA MOJTHUEOTBO/T
[Ipu oueHb MIMHHBIX 3IaHUSX, KOT/Ia HEIOCTATOYHO JIBYX CTEP)KHEBBIX MOJIHHEOTBO/IOB,
yCTpauBaOT OJIMHOYHBIE WITH JBOWHBIE TPOCOBBIE MOJIHUEOTBO/IBI.

30Ha 3alUTHl OJMHOYHOTO TPOCOBOTO MOJIHMEOTBOJA IMpuBeneHa Ha puc. 11.4, rme h —
BBICOTA Tpoca B cepeauHe mpojera. C yuyeToMm CTpenbl mpoBeca Tpoca cedeHueM 35 — 50 MM npu
W3BECTHOM BBICOTE OTIOP hyy M JUTHHE MpoJIeTa a BRICOTA TPOCa ONPEeISIETCS:

h=hy,, — 2 mpm a<120 m;
h=ho; —3 mpu 120< a<150 m.

30HBI 3aIUTH OAMHOYHOTO TPOCOBOT'O MOJIHUEOTBO/Ia IMEIOT CIIEAYIONINE TadapuTHBIE pa3Mephl.

3oHa A:

h,=0,85h; 1,=(1,35—0,0025h)h;

=(1,35 - 0,0025h)(h — h,/0,85).
3ona b:

ho=0,92h; r,=1,7h; r,=1,7(h — h4/0,92).
BricoTa 0IMHOYHOTO TPOCOBOTO MOJIHUEOTBOIA OMIPeIesieTcs Mo popMmyIe:
h=(rx+1,85hy)/1,7.

_Tpoc 4

_‘-"1

5o
f ]

Iy

o,

—

T * Y
17

Puc. 4. 3oHa 3aMTHl OIMHOYHOT'O TPOCOBOT'O MOJIHUEOTBO/A.
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2.3.4. JIBoiiHOM TPOCOBBII MOJIHUEOTBOJ
2.3.4.1.30Ha 3amMTHI JBOMHOTO TPOCOBOTO MOJIHMEOTBO/Ia IpUBEAeHA Ha puc. 15.7. Pa3Mepsi 1, h,,
1x onpenensercs no gopmynam 1. 2.3.3. OctaibHbIe pa3Mepbl 30H ONPENENSIOTCS CIECAYIOIINM

obOpazom.
30Ha A:
mpu L <h
he=hy; o= 17T,
mpu h<L<2h
=h, — (0,14 + 5- 10™h) (L — h);
e L h,—h, Ul
2 h —h,
rC:rO; rcx_ro(hc - hx)/ hc
npu 2h<L.<4h
=h, — (0,14 + 5- 10™*h) (L — h);
L h —h
/ = —
"y (h —h %
=T, [1 _ M} :

I‘CX=I‘C(]f10 - hX)/hC
[Ipu paccTossHUM MEXTy CTEPXKHAMH MOJHUEOTBOAaMu L>4h niis mocTpoeHwus 30H6I A
MOJIHUCOTBOABI CJICAYCT paCCMATPUBATH KaK OJJUHOYHBIC.

3ona b:
mpu L <h
he=ho; re=rg 17T,
mpu h<L<6h
he=h,— 0,12 (L — h);
, L h —h,
"7y (h —h %
Ic=To, rcx_ro(hc - hx)/ hc.

[Ipu paccTossHUEM MEXTy CTEp)KHEBBIMUA MOJTHHUEOTBO1aMu L>6h miis moctpoenust 30Hb1 b
MOJIHUCOTBOABI CJICAYCT CUUTATh OAUHOYHBIMHU.

BricoTa TpocoBOro MOJIHHEOTBOIa HAXOAUTCS 1O hopmyie:
h=(h.+0,12L)/1,06

2.3.4.2. 3oHa 3aUTHI ABYX TPOCOB Pa3HOM BBHICOTHI MPUBEACHBI HA PUC. . 3HAUEHUS Ty, To2,
ho1, hop, Tx1, Iy ompenemsitorcs mo dopmynam 1. 2.3.3 Kak s OJUHOYHOTO TPOCOBOTO
MonHueoTBoga. st ompesneneHus pa3sMepoB r, U h, HUCMONB3yIOTCS (HOPMYNBL: 1=(To1+102)/2;
he=(h¢1+h»)/2; Tne 3nadenus he; u he; Beramcnsrores mo hopmynam st he m. 2.3.4.1. 3Hauenus rxl/ ,
rxz/, I'ex BBIYUCIISFOTCS 110 TeM ke Gopmynam 1. 2.3.4.1.
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Puc. 5. 30Ha 3a1uTH ABOWHOTO TPOCOBOT'O MOJHUEOTBO/IA.

Puc. 6. 30Ha 3aMTHI IBYX TPOCOBBIX
MOJTHHEOTBOJIOB PAa3HOU BBICOTHI.

Tpat

Tpor

™t ]

L™

3.14.3 Pe3yabTaThl U BbIBO/IbI:

1. O3HaKOMbTECHh C OCHOBHBEIMU KaTCropusaiMu MOJIHUC3AIIUTBI U €€ HGO6XOI[I/IMOCTBIO

2. O3HaKOMBTECH C METOJIMKOM pacyeTa MOJTHUE3AIIUTHI JI CEeIIbCKOXO03IMCTBEHHBIX
00BEKTOB

3. PaccuuTaiiTe MOTHUE3AITUTY JIJIS1 TIPEIJIaraeMoro 0ObeKTa 1o BapUaHTYy.
4. ObopmuTe OTUET U cAANTE MPETOIABATEIIO
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2.15 JIadopaTopHas padora JIP NelS ( 2 yaca).
Tema: «Pacder 3aIIMTHOrO 3a3eMJyIeHHs M 3aHyJ1eHHs HA o0bekTax AIIK»

2.15.1 lean padoThI: IPOU3BECTH PACUET 3ALIUTHOTO 3a3MEJIECHUS
2.15.2 3apaum padoThI:
1. O3HaKOMUTBCS C  3AIUTHBIM 3a3€MIIEHHEM U €r0 HEOOXOIMMOCTBIO Ha MPEAIPUATHIX

AIIK
2. W3y4nuTh METOMKY pacyeTa 3allluTHOTO 3a3€MJICHUS

2.15.3 Ilepeuyenb npudOPOB, MATEPHAIOB, HCIOJIb3yEeMBbIX B J1a0opaTopHOii padoTe:
1. CripaBouHbBIE MaTepHUAIIBbI.

2. Tabnu4HbBIE TaHHEIE.

2.15.4 Onucanmue (xox) padoThbI:

3almuTHOE 3a3eMIISIIOLIEE YCTPOMCTBO, MPEJHAZHAUYEHHOE MJIsi 3alIUThl JIIOACH OT MOpakKeHHs
JNEKTPUYECKMM  TOKOM  TpPH  MEpexoJe  HampsDKEeHUsT  Ha  METAUIMYECKHEe  4acTH
3JIEKTPOOOOPYIOBAHUS, TPEACTABIAET COOOH  CIIEHUANBHO  BBIIOJIHEHHOE COEIMHEHHE
KOHCTPYKTUBHBIX METAJUIMUECKUX 4YacTeil 53JIeKTpooOOpydoBaHMs (BBIYUCIHUTEIbHAS TEXHHKA,
PUOOPOCTPOUTENLHBIE KOMIUICKCHI, UCIBITATEIbHBIC CTEHbl, CTAHKU, allllaparhl, CBETHJIHHHKH,
IIUTHl yIpaBieHHs, MKapbl W TMp.), HOPMAIbHO HE HAXOMSAIIMUXCS  TOJ HANpsDKEHUEM, C
3a3eMJIUTENSIMU, PACTIOI0KEHHBIMU HETIOCPEICTBEHHO B 3€MJIE.

B kauecTBe MCKYCCTBEHHBIX 3a3€MIIMTENICH HCHOJB3YIOT CTalIbHBIE TPYOBI HIWHOU 1,5...4 M,
auaMeTpoMm 235...50 mm, KOTOpble 3a0MBAIOT B 3€MIIIO, A TAK)XKE METAJUIMYECKHE CTEPKHH U MOJIOCHI.
Jliis noctukeHust TpeOyeMoro COnmpOTHBIICHUS 3a3€MIIMTENS, KaK MPABUJIO, UCIOJIB3YIOT HECKOJIBKO
TpyO (cTepskHeil), 3a0UTHIX B 3¢MIIIO U COEIMHEHHBIX TaM METAJUIMYECKOH (CTabHOM) MOJIOCOH.

KoHTypHBIM 3aIlIUTHBIM 3a3€MJICHHEM Ha3bIBae€TCsS CHUCTEMa, COCTosIIas U3 TpyO, 3a0HMBaeMbIX
BOKPYT 3aHUS 11€Xa, B KOTOPOM PACIIOIOKEHBI JIEKTPOYCTAHOBKHU.

3a3emileHHe AJIEKTPOYCTAaHOBOK HEOOXOIUMO BBITTOJIHSTD:

—  1pu HampspkeHuu Bbie 380B nepeMeHHOro U 44(0B TOCTOSHHOTO TOKa B MOMEIICHUAX 0e3
MOBBIIIEHHOW OMACHOCTH, T. €. BO BCEX CIydasiX;

— IpU HOMHUHAJbHOM HAaNpsHKEeHUW Bbilie 42B mepeMeHHoro u / /0B MOCTOSHHOTO TOKa B
MTOMEIEHUSX C MOBBIILIEHHONW OMaCHOCThIO, 0CO00 OMACHBIX U B HAPYKHBIX YCTaHOBKAX;

—  TOpH JIOOBIX HANPSHKCHUSX TIEPEMEHHOTO U TIOCTOSHHOTO TOKAa BO B3PBIBOOMACHBIX
MTOMEIICHUSX.

Huxe npuBeneHsl kjaaccupUKaus U XapakTepPUCTUKA TOMEIIEHUH.

[Tomemenust 6€3 MOBBIIIICHHON OMACHOCTH:

[Tomemenusi 6e3 MOBBIIMIEHHON OMACHOCTH - MOMEIICHUS, B KOTOPBIX OTCYTCTBYIOT YCJIOBHS,
CO3JIAIOIINE TIOBBIIIEHHYIO OMACHOCTh MITH OCOOYIO ONAaCHOCTh

IToMmeneHus ¢ MOBEIMIEHHOW OACHOCTBIO:

[ToMemieHuss ¢ TOBBIIMIEHHOW OMACHOCTBHIO - TOMEIIEHHUS, XapaKTEPU3YIOUIUECs HaIudreM
OJIHOTO U3 CIEAYIOIINX YCIOBHIA:

—  CBIPOCTb (OTHOCHUTENBHAS BIAKHOCTh BO3/lyXa JAJIUTENBHO NPEBbIIAET 75%),

—  TOKOIPOBOJSILAS MbLIb;

—  TOKOIIPOBO/ISIIHE MOJIBI (METALTUIECKHE, 3eMIISTHBIC, KelIe300€TOHHBIC, KUPITUYHBIE U T.11.);

— BbICOKas TeMmmeparypa (Temrmeparypa B TOMELIEHUU TIIOCTOSIHHO WM TEPUOIUYECKHU
npessimaer 35°C);

—  BO3MOXHOCTb OJIHOBPEMEHHOIO NPUKOCHOBEHUS 4YEIOBEKAa K COEAUHEHHBIM C 3EMIIEN
METAJUIOKOHCTPYKUHUSAM  3JaHUM € OJHOM CTOPOHBI M K METAUIMYECKUM KOopIycam
AIEKTPOOOOPYIOBAHHUS C IPYTOM.

[Momerenust 0co0o0 omacHeIe:
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[Tomemenuss 0co0O oOmMacHblE - TMOMEMICHUS, XapaKTepU3yeMmble HAIWYUEM OJHOTO U3
CHEAYIOUIUX YCIOBUM:

— o0co0asi OMmacHOCTh — OTHOCHUTEIbHAs BIIAXKHOCTh Onm3ka K 100% (IOTOJIOK, CTEHBI, TOJI,
MPEAMETHI, HAXOIAIINECS B IIOMEIIEHNH, TTOKPBITHI BIarom);

— XHMHYECKHM aKTHUBHAs WIM OpraHuueckas cpefa (B MOMEIIEHUU COJEePKaTCsl arpecCUBHBIE
Mapbl, Ta3bl, JKUIKOCTH, 00Pa3yIOTCs OTIOKESHHSI U TIJIECEHB);

—  HaJW4Yue OJIHOBPEMEHHO JIBYX M 00Jiee YCIOBUI SISl TOMEIIEHUH TTOBBIIIICHHOW OMAaCHOCTH.

Ha snekTpuyeckux ycraHoBKax HamnpspkeHueM 110 /000B oJuHOYHBIE 3a3€MIIMTENN COEAUHSIOT
CTAIBHOM TOJOCOH TOJIMHON He MeHee 4wy M CedeHHeM He MeHee 48mwn’. Il YMEHBIIICHUS
SKpAHUPOBAHUS PEKOMEHIYETCS OJIMHOYHBIC 3a3€MJIMTENIA pacloyiaraTb Ha PacCTOSSHUM HE MEHee
2,5...3 M OAMH OT JAPYTOro.

METOUKA PACYHETA
ComnpoTHBIeHHE pacTeKaHUIO TOKa, Om, 4epe3 OJAMHOYHBIM 3a3eMIIUTENh U3 TPYO AUAMETPOM
25...50mm.

RTp = 059 .(p/lTp)a (1 )
I7Ie P - YACIBHOE CONPOTHRIICHUE TPYHTA, KOTOPBIE BHIOMPAIOT B 3aBUCHMOCTH OT €ro Tuma, Om -cm
(nnst mecka ono pasHo 40 000...70 000, mnsa cynecu — 15 000...40 000, ansa cyrnunaka - 4000...15
000, puis rueel — 800...7000, it yepHo3éma - 900...5300); /,, — nHA TPYOBI, M.

3aTeM OMpeneNsioT OPHUEHTHPOBOYHOE YHCIO  BEPTUKAIBHBIX 3a3eMiHTeneil 0e3 yuéra
KO3 pHUIIHEeHTa SKPAHUPOBAHUS

n=Ry /1,

(2)

i€ ¥ - OIIyCTUMOE COIPOTUBIIEHHUE 3a3€MIIAIOIIEr0 ycTpolcTBa, OMm.

B coorBerctBum c¢ IlpaBunamu ycrpoiictBa anekTpoycraHoBok (IIDVY) Ha snextpuueckux
YCTaHOBKax HampsbkeHuem 10 [000B nomycTHMOE CONPOTHUBJIEHHE 3a3€MIISIIONIETO YCTPOMCTBA
paBHO He Oosee 4 Om.

PasMecTHB BepTHUKalbHBIE 3a3€MJIUTENN Ha IUIaHE M ONPEAEIMB pPACCTOSHUE MEXAYy HUMH,
OTpeneNAoT KO3 PUINEHT SKpaHUPOBAaHUS 3a3eminTeneil mo taba. 1.

Tabnuya 1. Koaghpuyuenmul sxpanupoeanus 3azemaumeneii 1y,

Uucno | OTHOWIEHHE OTtHomeHne OTtHo1eHNE
TpyO paccTosHus paccTosHuUs paccTosHus
(yrom- | mexmy Nrp MEXTY Nip MEXTY Nrp
KOB) TpyOamu TpyOamu TpyOamu

(yromkamm) (yromkamu) K (yromkamm)

K UX JITTHE uX JUTNHE K UX JITTMHE
4 1 0,66...0,72 2 0,76...0,80 3 0,84...0,86
6 1 0,58...0,65 2 0,71...0,75 3 0,78...0,82
10 1 0,52...0,58 2 0,66...0,71 3 0,74...0,78
20 1 0,44...0,50 2 0,61...0,66 3 0,68...0,73
40 1 0,38...0,44 2 0,55...0,61 3 0,64...0,69
60 1 0,36...0,42 2 0,52...0,58 3 0,62...0,67

Yucno BepTUKAIbHBIX 3a3eMIHUTENEH ¢ yuéToM K03 PuIrenTa sKpaHUpOBaAHUS
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nyp=n / 77mp (3)
JlnrHa cCOeIMHUTEIbHOM MOJIOCHL, M,

l,=n; q, 4.)

TAC a — PaCCTOAHUEC MEXKAY 3a3€EMIIUTECIIAMU, M.

Eciu pacu€rHas [nivHA COEIMHUTENBHOM TOJOCHI MOJy4YMJIacCh MEHbIEe IepuMeTpa Iexa
(3amaércsa MO BapHAHTy), TO JJIMHY COEIWHUTEIHHONH MOJOCHI HEOOXOIUMO NPUHATH pPaBHOU
nepuMeTpy uexa mioc /2...16 m. Ilocae 3Toro cienyer yrouHUTb 3HAUYEHUE 1)y, . Ec a /[, >3,
IPUHUMAIOT 7y = 1.

ConpoTHBIEHUE PACTEKAHUIO AJIEKTPUUECKOTO TOKA Yepe3 COSAUHUTEIbHYIO TTosiocy, OMm.

R,=21-(/l,
/1w (5)
Pe3ysbTUpYIOIIEE CONPOTHBIIEHUE PACTEKAHMIO TOKA BCETO 3a3€MIISIOIIET0 yCTPOHCTBa, OM.
R, = Rmp ‘R, / (7711 'Rmp + Hmp 'Rn'nl): (6)

rae 77, — KO3 HUIHMEHT SKPaHUPOBAHUS COSAUHUTEIHHOM MOJI0CH (Tab. 2.)

Tabauya 2. Kosghguyuenmol sxpanuposanusi cOeOUHUMENbHOU NOJOCHL

OTtHomeHune

paccTostHUS Yucno Tpy6

MEXTY

3a3eMIIATCIIMHU | 4 8 10 20 30 40

K UX JIJIHHE

1 0,45 0,36 0,34 0,27 0,24 0,21
2 0,55 0,43 0,40 0,32 0,30 0,28
3 0,70 0,60 0,56 0,45 0,41 0,37

[losnyueHHOE pPE3yAbTUPYIOLIEE CONPOTHUBIEHUE PACTEKAHMIO TOKA BCEro 3a3€MIISIOLIETO
YCTPOHCTBA CPABHUBAIOT C JIOIYCTUMBIM.
Ha niane nexa pazMeriaroT BEpTUKAIBHBIE 3a3€MIIUTENHN U COETMHUTENIBHYIO T10JI0CY.

Pe3ynbTaThl U BHIBOJBI:
1. BeiOpats BapuanT (Tabim. 3.).
2. PaccunraTh pe3yibTHPYIOIIEE CONPOTUBIICHNE PACTEKAHUIO TOKA 3a3€MIISIIOIIETO yCTPOMCTBA
Y CPaBHUTH C JOIYCTUMBIM COIIPOTUBICHUEM.
3. IlonmucaTe OTYET U CAATH MIPENOJABATEIIO

2.16 JIadopaTopHas padora JIP Nel6 ( 2 yaca).
Tema: «Pacuer BUOPOU30JIALMH TEXHOJIOTHYECKOT0 000PY10BAHM»

2.16.1 Leanb padoThI: MPOU3BECTH OLEHKY YPPEKTUBHOCTH CPEICTB BUOPOUIOIISALIIH

2.16.2 3apauu padoThI:

Hayuntbcs  u3MepsATh  BENMYMHBI  MPOW3BOJACTBEHHBIX  BHOpanuMii W OLIEHUBATh
3¢ PEeKTUBHOCTD CPEACTB BUOPOU3OJISAIINH.
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2.16.3 Ilepeuyenb npudOpPOB, MAaTEPHAIOB, HCIOJIb3yeMBbIX B J1a0opaToOpHOii padoTe:

1. CripaBouHbBIE MaTepHAIbI.

2. Tabnu4HbBIE TaHHEIE.

2.16.4 Onucanue (xox) padborTni:

[Ton BuOpamueil MOHMMAIOT KOJEOAaHUS OTACNBHBIX TOYEK WIIM IEJIOoW MeXaHWYeCKOn
CHUCTEMBl OTHOCUTEJIBHO KaKHUX-IMOO TepBOHAYAIbHBIX MOJIOKEHUH. BuOpamuio BbI3BIBAIOT
JMHAMUYECKHE Harpy3kd, BO3JCHUCTBYIOUIME HA OTACIbHBbIC JETald HJIM MAllUHy B IIEJIOM
(IBW)XKEHUE TO HEPOBHOCTSM JOpOTH, yAapbl HOXei, Oudeld B KOPMOINPHUTOTOBUTEIBHBIX H
yOOpOUHBIX MallIMHAX, HEPAaBHOMEPHAs 3arpy3Ka MalluHbl, HETOUHOE B3aMMOJICHCTBHE JeTajeH, nxX
HEYpPaBHOBEIIEHHOCTb U T. [I.).

B 3aBucuMocTH OT crioco0a nepenayn BUOpaIliy YeIOBEKY OHa MOIpa3elisieTcsi Ha OOIIyIo
u JokanbHyro. OOmas BuOpalus mepenaercs uepe3 OMOpHbIe MOBEPXHOCTH; JIOKalIbHAas — MpU
COIIPUKOCHOBEHUH PYK C BUOPUPYIOIIUMH JETATSIMH.

Bubpanus xapaktepusyercs 4acTOTOH KoJieOaHu, BUOporepeMeneHneM, BUOPOCKOPOCThIO
1 BUOPOYCKOPEHUEM.

OneHuBaTh BEIMYMHY BUOpAIMU, KaK M IyMa, PUHATO HE MO aOCONIOTHBIM 3HAYEHUSIM, a
o0 UX JIorapu(MUYECKHMM YpPOBHAM, B JenuOenax. AOCOMIOTHbIE BETUYMHBI JIOTapH(pMHUUYECKHE
YPOBHU NEPEBOAT 10 popMyiam:

L,=201g(V/Vy) L,=20lg(a/ag) (1)

rne Ly, , L, — ypoBHHM BHOpockopoctu u BuOpoyckopenus (nb); V, a — Tekymme
CpeIHEKBAAPATHUECKHE 3HAYCHHS BHOPOCKOPOCTH (M/c) M BHOpoyckopemus (m/cY); Vo, ag —
HaYaIbHBIC TOPOTOBbIe 3HaYeHnH BuOpockopoctd (Vo=5- 10~*m/c) u BuGpoyckoperus (ag = =3-10-
* M/

JlnutenbHOE BO3JAEHCTBUME BHOpallM Ha OpPraHU3M 4YeJIOBEKa BBI3BIBAET T'OJIOBHBIE OO0IH,
YXYIIIEHWEe CHA, rOJ0 BOKPY)KEHUS, MOBBIIMIEHUE BO30YIMMOCTH, PACCTPOUCTBO BECTHOYISPHOTO
anmapata, usMeHenue B OKI', mopaxeHue KOCTHO-CYCTaBHOTO armapara, OCOOCHHO HOT, PYK,
MIO3BOHOYHUKA M JIPYTUEe CHMITOMBI BUOPAIIMOHHOMN O0JIe3HU.

HaunGonpiryto onacHOCTh MpeacTaBistoT BUOpanuu ¢ yacroramu ot 3 a0 30 ['n. Oru MmoryT
BbI3BaTh PE30HAHCHBIE KOJEOAHUs OTIENbHBIX OPTaHOB, TaK KaK B 3TH:. MPeJeiax JIeKaT YaCTOTHI
cOOCTBEHHBIX KOJIeOaHMil OOIBIIMHCTBA OPTraHOB YEIIOBEYECKOTO Tea.

B cootBerctBun ¢ I'OCT 12.1.012—78 «CCBT. Bubpamus. OO6ume TpeboBaHUS
0€30MacHOCTH» HOPMHPOBaHNE BUOpALMii OCYIIECTBISETCS OTACNBHO [UIsl  OOIIEe U JOKaJbHOM
BUOpan B TpeX B3aMMHO MEPIEHAMKYISAPHBIX HANpaBICHUSAX BAOJNb OCEHl OPTOrOHAIBHOM
CUCTEMBI: KOOpPJMHAT. HopMmupyrotes cpenHekBaapaTUyHble 3HAUEHHUS BUOPOCKOPOCTH U
BUOPOYCKOpEHHS, a TAKXKe JIorapu(MUIECKU ypOBEHb BUOPOCKOPOCTH.

CymecTByIOT HECKOJIBKO CIOCOOOB 3allUThl OT BHOpAIWii: CHWKCHHE BHOpAIuu B
ucToyHuke (Hambosee 3¢(PeKTUBHBIN, HO HE BCET/a OCYIIECTBUMBIN); BUOpoaeMIpupoBaHue —
YMEHbIICHUE aMIUIUTYAbl KojeOaHWM [aeTanell MalIMH 3a CYET HAHECEHUs Ha HUX CJOs
YIPYTro-BA3KHX MaTepuaioB (pe3uHBI, INIACTUKOB, MAaCTHK U JIp.); BUOporaiieHue — yCTaHOBKa
MalllMH Ha >XeCTKHME MAacCHUBHBbIE (YyHAAaMEHTHI, BUOpPOM3OIsALMS — ociablieHue mepenaydu
KoJie0aHUH OT UCTOYHMKA Ha KOHCTPYKIIUIO MAlIMHBI MJIH OCHOBAHHE 32 CUET YCTPAHECHUS MEXKIY
HUMH KECTKHUX CBSI3€M U yCTAaHOBKH MPOMEKYTOUHBIX YIPYTUX 3JIEMEHTOB (BUOPOHU30ISATOPOB).
[Tocnennuii MpUHIIUTI UCCIIENYyETCs B 3TOM paboTe.

B kauyectBe BUOpPOM30JISITOPOB (aMOPTU3aTOPOB) MPUMEHSIOT CTaJIbHbIE MPYKUHBI WU
peccopsl, NpOKJIAaAKA U3 Pe3uHbl, BOWJIOKAa M JAPYrHX YyHOpyrux wmarepuanoB. Hammm
pacrpocTpaHeHHe KOMOWHHUPOBAHHBIE pPE3WHOMETAILNIMYECKHE, MPYKUHHO-TIACTMAcCcoBbIE, a
TaK)ke ITHEBMOPE3WHOBBIE BHOPOM3OIATOPHI, OEHCTBHE KOTOPBIX OCHOBAaHO Ha YINPYTOCTH
CKaTOTO BO31yXa.

[Tpu mog6ope BUOPOU3OIATOPOB CIIEAYET YUYUTHIBATH, UYTO MOJOXKUTEIbHBIN 3P(DeKT oT
UX MPUMEHEHUS] MOXKET ObITh TOCTUTHYT, €CJIM OTHOILIEHUE YaCTOTHI BHIHY)K/IEHHBIX KOJeOaHuH, T.
€. JacToThl BuOpammii f Kk cOOCTBEHHOW dacToTe KONeOaHWii BUOpoHM3OIUpYyeMOl cucTteMbl fo

COCTaBJILIET HE MCHEC, 4YEM v2 . Ecmm MPEBBINICHUEC BBIHYXXJICHHBIX YacCTOT Bn6pau1/m Hazg
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COOCTBEHHBIMH YaCTOTaMH HEBEJIHMKO, TO BUOPOM3OISAIUS OyAeT HE3HAYMTEIbHON WM Jaxe
BBI30OBET OTPHUIATENbHBIA 3PPeKT — yBennueHue AWHAMHUYECKUX KojeOaHuil M Harpy3ok. Ilpu
cooTHomeHun f=fo HacTymaer pe3oHaHC CUCTEMBI U pe3kuii pocT BuOparuii. [loaToMy Ha pakTHKe
CTpeMsTCca 00eCeuynTh 3HAYUTEIbHYIO Pa3HUIly MEXIy dacToTamu, korjaa f>fo- 3to MoxeT ObITh
JOCTUTHYTO WJIM YBEJIWYCHHEM BBIHY)KICHHBIX YacTOT BHOpamuii, T. €. CKOPOCTBhIO paboumx
IPOIIECCOB, WIM CHI)KEHHEM COOCTBEHHBIX YaCTOT CHCTEMBI.

CoOcTBeHHast yacToTa KojiebaHui fo yMEHbIIAeTCsl TPU YBEJIIMUECHUH CTATHYECKOW OCaJIKH
BUOPOU30IIATOPOB MO JEHCTBUEM MACChl MAIlIMHBL. DTO CleAyeT U3 (HOpMyJIbL:

. g
fo=/27) pon (2)

rJe g — YCKOpeHHe CBOOOTHOTO IaJIeHUs, M/Cz; Xer — CTaTHUecKas ocajka CHUCTEMbI Ha
BUOPOS30JIATOPAX, M.

Crarndeckas ocanka X¢p MPEACTABISET COOOM M3MEHEHHE BBICOTHI aMOPTHU3AaTOPOB IO
BO3JICHICTBHEM MAacCChl U30JIUPYEMOIl CHCTEMBI. YBEIUYCHHE €€ MOXKET OBITh JOCTUTHYTO 3a CUET
MOBBIIICHHUS] MacChl MAITMHBI (UTO B OOJIBIIMHCTBE CIy4aeB HA MPAKTHKE HEMPHEMIIEMO) M 3a CUET
YMEHBIIEHUsI KECTKOCTH aMOpTH3aTopoB. boiee Msrkue amMOpTH3aTOphl C XOpOIIeH ocaakoin
JydIne 3alIIaiT OT nepenayn BuOparuid. OmgHAKO 3/7€Ch €CTh CBOM orpanuueHus. CIumikom
MSITKHE BUOPOHU3O0JIATOPHI MOTYT MPUBECTH K MOTEPE YCTONUMBOCTH BUOPOU3OIUPYEMOUN CHCTEMBI,
Jla 1 KOHCTPYKTUBHO OHHM cliokHee. [103ToMy MpUHATO CUHMTaTh, YTO JUIsl MPAKTUYECKHX IIesen

JIOCTATOYHO, ECITH i =3-4
0
VYcranoBka (puc 1. ) cocTouT W3 3neKTpoABUTaTeNss 4 MOCTOSHHOTO TOKa (MCTOYHUK
BUOpaIMu) U CUJEHBS oreparopa (0OBEKT 3alUThI), )KECTKO 3aKPEIUICHHBIX Ha MPOMEXKYTOUHBIX
wmrax 9 um 15, KoTopble, B CBOIO OYEpENb, YCTAHOBJIEHBI HA paMe 7/ 4Yepe3 pE3UHOBBIE
BUOPOM30IATOPHI 11 35IeKTpoABHUraTeNs U CTalbHBIE MPYKUHHBIE BUOPOU3OIATOPHI 12 CUACHBS.

Puc 1. Cxema ycTaHOBKH ISl HCCIICIOBAHUS BHOPAITUA:

1 — raxoreneparop; I — rpy3 nucbanmanca; 3 — MaxoBHK; 4 — DJIEKTPOJBUTATENb
MOCTOSTHHOTO TOKa; S—CHJeHbe omepaTtopa; 6 — BHOpojaTumk; 7 — pama; 8 —ycTynsl, 9 —
iTa snekrpoasurarens; 10 — mpwkuMHas raiika; 11 — pe3uHoBble BHOPOU30IATOPHL; 12 —
MPY>KUHHBIE BHOPOM30IATOPHI; 13 — ycrynmbl; 14 —mpwkumHas raiika, 15 — mmra CuIeHbS;
/16— Ttaxomerp; 17 — BBIKIIOYATENh ONoOka muTaHus;, 18 — Onok muranus; 19 — ycunurens
m3mepurenbHpii  HBA-1; 20 — Omnokx okrtaBHbIX ¢QuinbtpoB HBA-1; 21 — ycunurens
IIpEABaPUTEIIbHBIN.

Bubpousomnsauus »neKkTpoABUraTeass MOXKET ObITh BbIKIIOUeHA. st 3Toro HeoO6XoauMo
3aBEpHYTh JBE NpIKUMHBIE Taliku 10 Tak, 4ToObI pe3nHOBBIE BUOpou3omATopsl 11 cxamuce, a
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IMTa 9 SIEKTPOABUTATENS YCTyIMaMu § TIOTHO MpHKaach K pame u obecrieunna nepenady Ha Hee
BHOpaIuu. AHAJOTHYHO MOXET OBITh BBIKIIFOUEHA BUOPOU3OJISIUS CUICHBS OIlepaTopa.

Bubpanus snekTpoABUraTeNsi CO3AaeTcs 3a CUeT HEYPaBHOBEUIEHHOW Macchl rpysa 2,
YCTAaHOBJICHHOTO Ha MaxoBHUKe 3. MeHssl Maccy Tpy3a, ero SKCIEHTPUCUTET (PacCTOSTHHE OT OCH
BpallleHus1), a TAKKE€ YacTOTy BpAlllEHHs Baja AJEKTPOJBHUIaTeNsl, MOXKHO MOJYUYUTh Pa3IMUHbIE
YPOBHH M YaCTOTHI BUOpAIIHA.

DneKTpoaBUTraTenah 4 MUTAETCS MOCTOSHHBIM TOKOM OT Oyioka mutanus 18. C momomibio
peryisTopa HalpsDKEHWH MOKHO H3MEHSATh YacTOTy BpallleHHs Bama djekTpoaBurarens. OHa
U3MEpSETCsl DJIEKTPUUYECKUM TaxoMeTpoM 16, mUTaeMbIM OT TaxoreHeparopa l, COEIMHEHHOTO C
BAJIOM HJJIEKTpoABHUraress. blok muTaHus BKIIIOYAETCS B CETh BbIKIrOYareneM 17. YcraHoBka
MO3BOJISIET OTEepaTopy (CTYAEHTY) CYOBEKTUBHO OIEHUTH JIEHCTBUE BUOPAIIMU TPU BBIKIIOYCHHBIX
Y BKJTFOYCHHBIC aMOPTH3aTOPaX.

B pabote uccrnemyroTcs TOJNBKO BEpTHKaIbHBIE BUOpAlMK HA YKECTKOM METAITMYECKOM
CUICHUU ormeparopa, Bubparuio u3MepstoT ¢ MOMOIIbI0 HHU3KOYACTOTHOW BHOPOM3MEPUTEITHHOMN
annapatypsl HBA-1.

2. IOPAJOK BBIIIOJIHEHUSA PABOTDI

1. UccnenoBaTh CieKTpaIbHBIN COCTaB BUOPAIIMK CHUJICHBSI OTlepaTopa.

BrIrounTh aMOpPTH3ATOPBI DJIEKTPOJBUTATENSI U CUJICHBS. YCTAaHOBUTh BHUOPOJATYMK HA
CHJICHbE ollepaTopa JUlsl U3MepeHHus oO0lel BepTUKalbHOHN BHOpanuu. BxiiounThs U mporperh B
teueHue 10—I15 MMH HHM3KOYAaCTOTHYIO BHOpom3MepHTenbHYyto ammapatypy HBA-1. BxmouuTs
AJIEKTPOABUTaTENb CTEHIA. Y CTAHOBUTD 3a/IaHHYIO MpEMNo/iaBaTeIeM YacTOTy BpallleHUs Bajia.

Bo Bpemsi Bcex mocieayommux M3MEepeHru OJIMH yj; CTYJIGHTOB 3aHMMAeT MECTO Ha CUJICHBE
oreparopa.

2. IToctpouTts rpaduk L, = ¢(f) B BuAe 1OMaHON TMHUH, COSTUHSIONIEH BETHUNHBI YPOBHEH
BHOpaIii Ha KakJI0W IMojoce 4acToT. HaHecTn Ha HEro JWHUIO JOMYCTUMBIX YPOBHEH BHOpaIuu
Jutst kateropuu 1. OnpenenuTs 30Hy MPEBLIIEHUS! CAHUTAPHO-TUTHEHUYECKUX HOPM.

3. UccnenoBaTh 3¢ (HEKTUBHOCTh CHUKEHUS BUOpAIIMK BUOPOU3OIMPYIOITUMHU CPEICTBAMH,

OTHycTUTh MPHKUMHBIC BUHTHI TUIMTHI AJCKTPOABUTATENSI TaK, 4TOOBI OH MOT CBOOOJHO
K0J1e0aThCsl Ha pe3MHOBBIX aMOPTU3aTOpax.

Bxi1tounTh CTEH, YCTAaHOBUTD MPEKHIOI YaCTOTY BPAILIEHUS BaJla 3JIE€KTPOABUTATEIIS.

N3mepuTh  ypOBHM  BEpTUKAIbHOW  BHOpalu  TMOCIEAOBATEIbBHO  HA  KaXIOH
CPEIHETEOMETPUUECKOM YaCTOTE OKTABHBIX MOJIOC MO OMMCAHHOW BBIIIE METOJIUKE.

OTnycTuTh NPHKUMHBIE BUHTBI CHUJIEHBS TaK, YTOOBI IUIMTA CHUIEHBbS Morja CBOOOIHO
Koje0aThCs Ha TMPYKUHHBIX aMOpTHU3aTopax, W B OTOM TIOJIOKEHHH TpU paboTaromiei
BUOPOUBOJISIMK 3JEKTPOJABUTATENS] U CHACHbS BHOBb M3MEPHUTh Ha KaXKJIOM OKTaBHOW IOJIOCE
9acTOT YPOBHH BHOpAINK HA CUICHBSI.

OneHuTh BO3JEHCTBUE BHOpAlMM CHUICHBS Ha YeNOBeKa MpPU PA3IUYHBIX PEXKUMAX
BUOPOU3OJISIMKA: BUOPOM3OIAIMS HWCTOYHUKA W CHACHBS BBIKIIOYEHBI; BKIIOYEHA TOJIBKO
BUOPOM3OJISAIMS HCTOUYHUKA; BKJIIOYEHAa BUOPOM3OJIALINS MCTOYHUKA M CHIEHBS. JlaTh OLEHKY: a)
BUOpanusi He OECIOKOUT; 0) OECIOKOUT cliabo; B) OECIIOKOUT CpelHe; T) OECIIOKOUT CHUIIBHO; 1)
OECTIOKOWT OYEHBb CHUJIHLHO (HE IEPEHOCHUTCS).

Ha panee HauepueHHbBI rpaduk cHekTpa BHOpaUMd CHIACHBbS MPU BBIKIIOYEHHBIX
aMOpTH3aTOpax HAHECTU HOBBIE I'paUKH CIEKTPOB BUOPALNU; MPU BKIOYECHHONW BUOPOU3OISIMU
ANEKTPOABHUTATEINSI, MIPH BKIIFOUEHHON BHOPOU3OISIIIMH AJICKTPOJBHUTATENS U CHIICHBS M CPaBHUTH
WX C JIMHUEW IOMyCTHMOTO ypoBHs BuOparuu. ¢ Caenath BBIBOABI 00 3(()EKTHBHOCTH pabOTHI

BUOPOU3OJISIIIAN
PesynbpTathl Hccne10BaHUN PEACTaBUTh B BUJIE TaOIHIIbI
CocrosiHne 3HayeHne ypoBHEil BHOPOCKOPOCTH HA PA3IUUYHBIX CyOBbeKTHBHBIE
BUOPOU30IIALUN CpeaHereoMeTpu4eckux yacrorax. I'n OLIYIIEHUS
2 4 8 16 | 31,5 | 63 125 | 250
Bxirouena
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IIOJIHOCTBIO

BxiaroueHa  TOJIBKO
BHOPOU3OJIAIUS
AJIEKTPOJIBUTATENS

Bxmrouena
BUOPOU3OJIAIHSL
AIEKTPOJBUTATENSI U
CHIEHDBS

Jonyctumble
3Ha4Y€HUsd  YPOBHA
BHOpaIuu

B ordere o mpakTHueckoil paboTe omucarth NPUHIMIIBI U3MEPEHUs, HOPMHUPOBAHUA U
3aIUTHI OT BUOpAITUH.

2.17 JIabopaTopnasi padora Ne JIP-17 (2 yaca).

Tema: «Bb10Op 1 pacyeT cpeAcTB 0OUYMCTKH Fa30B»

2.17.1 Ilean padoThI: paCCMOTPETH U U3YYUTh OCHOBHBIE CPEJCTBA OYMCTKH ra30B

2.17.2 3apnauu padoThI:

1.0O3HaKOMHTBCS C IPUHLIUIIOM PadOThI UKJIOHA - allapara CyXoil OUUCTKHU OT MBUIH;

2. BoiOpaTh U paccuuTaTh HUKIIOH JUIS 3a/1aHHOTO HCTOYHHUKA 00pa30BaHuUs IIbLIH.

2.17.3 Ilepeuyenb npudOPOB, MATEPHAIOB, HCIOJb3yeMbIX B J1a0opaToOpHOil padoTe:

1. CripaBouHbBIE MaTepHAIbI.

2. Tabnu4HbBIE TaHHEIE.

2.17.4 Onucanue (xox) padorTni:

OCHOBHBIMH MCTOYHHMKAMHU 3arps3HEHUs aTMOC(HEPHOTO BO3JyXa SIBISIIOTCS aBTOMOOWIIH,
MIPOMBIIIJICHHBIE TPEANPHUATHS U TEIUIOBBIE 3JIEKTPOCTAHIMH. E3KeroHo B BO3AYX NpeaNpUITUIMU
YepHOH M LBETHOH METAJUIyprHH, MPOMBIIUICHHOCTH CTPOUTENBHBIX MAaTE€pPHUalIoB BhIOpachIBaeTCs
6omnee 250 MITH T MEJIKOAUCTIEPCHOM TBUTH. 3arps3HeHne aTMocdepbl OKa3bIBaeT HEOIArONPHUITHOE
BO3/CHCTBUE HE YenloBeka, Guopy U (ayHy, pa3IuyHble COOPY)KEHHUSI U TPAHCIIOPTHBIE CPEICTBA U
ap. OuucTKa NPOMBIIUIEHHBIX BRIOPOCOB OCYLIECTBIISIETCS B alapaTrax Cyxod M MOKPOW OYHCTKH.
OpHMM M3 annapaTtoB CyXOil OYMCTKH SIBIISIETCS LIUKIIOH.

IpuHnun paéoTsl HUKIOHA

[IInpokoe mpuMeHeHne Il CyXOW OYMCTKH T'a30B OT MbUIN MOJYYUIN HUKIOHBI PA3IMYHbBIX
TUnoB. B Hacrosinee Bpemsi MPUMEHSETCS OKOJO ABAJIATH TUIOB LHUKIOHOB. CpaBHUTENIbHbBIC
WCIBITaHUSl LUKJIOHOB Pa3JIMYHOTO TUIA MOKA3aJIM, YTO JJIs MPOMBIIIIEHHOTO NPUMEHEHUs OHU
MOTYT OBITh OTPAaHUYEHBI B OOJBIINHCTBE CIYYaeB WIHMHIPHUYESCKUMU U KOHHYECKUMHU UKIOHAMHA
HUMOI'A3 (Hay4HO-HCCIEOBATEIBCKUNA MHCTUTYT TIO TPOMBIIIUICHHOW M CAaHUTAPHON OYHMCTKE
ra3oB). Hanboiiee 4acTo MpUMEHSIOTCS IWIMHIpHYECKUEe MUKIOHBI Mapok [[H-11, ITH-15, ITH-24,
konnmyeckne CK [[H-34, CK [H-34M, C/JK IIH-33, KOHCTpYKTHBHBIE CXE€Mbl KOTOPBIX
npencrasieHsl Ha puc.16.1(1). I'eomerpuueckne pasMepsl HWIMHIAPUYECKUX M KOHHYECKUX
LMKJIOHOB YKa3bIBAKOTCS B JOJIAX OT BHYTPEHHErO TUaMeTpa.

["a30BbIif MOTOK BBOJAMTCS B LMKIOH 4Yepe3 MaTpyOOK MO KacaTelbHOM K BHYTpEHHEH
ITOBEPXHOCTH KOPIyCa U COBEPIIAET BpPAlIATEIbHO-IIOCTYNATEIBHOE ABMKEHUE BIOJIb KOpIlyca K
Oynkepy. Ha wacTtumy mnbUIM JHEHCTBYIOT - CHJa TSDKECTH, CHJIA COMPOTHUBIICHUS CPEIbI.
neHTpobexxHas cuna. lleHTpoOexHass cuia HampaBieHa IO pauycy K CTEHKaMm IIMKJIOHA U
orpeaensercs mo Gopmye:

Fus_ 6 R (p4_pr)

rae d, - AMamMeTp YacTHIL,
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W, - TaHTeHIMalbHAas COCTaBIIAIOLIAs CKOPOCTH rasa.
R - paguyc nukiona,
P, - INIOTHOCTb YaCTHI] IbLIH,

P, - IIIOTHOCTB rasa.

a1
=
-
[
g
040
\.\
N D
D
LMKI0H UIIMHAPUYECKUAN 1IuKIIOH KOHUYECKUI
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D¢ hexkTUBHOCTH HUKIIOHA BBIIIE, YeM OOJIbIIE TUAaMETP YaCTHIl IbUIH, €€ yJeNbHBIN BeC,
CKOPOCTBh BpaIlleHHsA Ta30BOTO IIOTOKA M 4Y€M MEHbIIE auaMeTp LukioHa. Ilom nelictBuem
[EHTPOOESIKHOM CHIIBI YaCTUIBI MBI 00pa3yloT HA CTEHKaX LIMKJIOHA MBUIEBOI CIIOW. KOTOPBIHA
IIOCTENIEHHO OIycKaeTcs B OyHkep. OTaeneHMe YacTHIl MbUIM OT ras3a, MOMAaBLIEro B OyHKep.
IPOMCXOIUT MPH MOBOPOTE Ta30BOr0 MOTOKA B OyHKepe Ha . OCBOOOUBIINCEH OT MBLIH, Ta30BbIH
IIOTOK 00pa3yeT BUXPb U BBIXOAMT Yepe3 BHIXOAHYIO TpyOy. LIMKIOHBI HE NMPUMEHSIOTCS IS
OUYNCTKH BIIAQXKHBIX I'a30B U B3PIBOONIACHBIX CPEL.

[ukmoHbI HUNOT'A3 MOpa3IeNAI0TCA Ha BBICOKO3 () (DEKTUBHBIC u
BbicokonpousBoautenbubie. [uknonsr CJHAK [MH-33, CK IIH 34, IIH-1 1 otHOcsATCS K
BbICOKO9((pekTuBHBIM LuKIoHaMm. [Ipu nuamerpax meHee 1 M OHM oOecledyMBaIOT CTENEHb
ounctku T| = 0.85 - 0.95 mpu ynaBIMBaHWM YacTHUI] AMaMeTpoM Ooiee 5 MkM. [{MKIOHBI THIA
[IH-24 oTHOCATCS K BBICOKOMPOU3BOAUTEIBLHBIM, OHH MOTYT HAJEKHO M 0e3 3a0MBaHUsA
paboTaTh TpU BBICOKOHW BXOJHOW 3ambUieHHOCTH. L{ukionsl tuma I[H-15 3anumaror cpennee
MOJIOXKEHUE U 00ECIIeYNBAIOT HECKOJIBKO MEHBIITYIO CTEIIeHb OYMCTKH, YeM Iukionsl [{H-11, HO
o0agaroT 0oJbIeH HaKHOCTHIO IPU pabOTE B YCIOBHUAX MOBBIIICHHOH 3aMbUIIEHHOCTH.

IIpu BbIOOpEe W pacyere IUKIOHOB HEOOXOAMMO YYMTHIBaTh CBOMCTBAa MBUIM -
abpa3suBHOCTh M CIUNAeMocTb. J[ns yMmeHbIneHHss aOpa3MBHOTO M3HOCA CIIEAYET BHIOWpATh
LUKJIOHBI, MCXOAS W3 HAaUMEHBIIMX 3HAYEHUN CKOPOCTH Tras3a. [Ipm ylaBimBaHWMM CHIIBHO
CIIMMAOILENCS NTBUIM HE PEKOMEHYETCs IPUMEHATh LIMKJIOHBI Masioro auamerpa (menee 0,8 M),
KOTOpBIE€ CKJIOHHBI K 3aJIMIIAHUAIO. Tak JJIs OYUCTKU ra30B OT CaXXH MPUMEHSIOTCS KOHMYECKHE
ukionsl cepun CK, koTopble 00s1afgaroT BBHICOKOH 3(PPEeKTUBHOCTHIO 3a cueT 0oJiee BBICOKO
TUIPABIMYECKOrO CONIPOTHUBIICHUS

Pacyer nukJIOHOB
Pacuer IMUKJIOHOB BEAYT MCTOJO0M IMOCJICA0BATCIBHBIX HpPI6HPI)KGHHﬁ.
Ta6muma 1 - [Tapamerpsl, onpeaenstomnye 3QpHEeKTHBHOCTh ITUKIOHOB

Tun nukioHa
[TapameTpsr 1IH-24 IIH-15Y |[IH-15 IH-11 CIK CKIIH-34 (CK IIH
I1H-33 34M
4,5 3,5 3,5 3,5 2,0 1,7 2,0
Wom,M/C
d’on, MKM 8,50 6,00 4,50 3,65 2,31 1,95 1,13
Ig 5]7T 0,308 0,283 0,352 0,352 0,364 0,308 0,340

o - CKOPOCTH JBM)KCHHUS T'a3a B IIUKJIOHE, M/C,
d'on - IMaMeTp YacTHIl OCBAIAEMBIX ¢ 3(P(PEKTUBHOCTHIO 50%, MKM,
lg5,7T - CTaHJIApPTHOE OTKJIOHEHHE (PYHKIUU pacHpeeeHUuss MOpUUaIbHbIX KOod()(HUIMeHTOB
OYHCTKH.

Pacyer HayMHAIOT C MMKIOHA, JUII KOTOPOTO JMAMETP YaCTHI[ TbLIM JIOJDKEH OBITh
opueHTUpoBoYHO dy, > 2d'sp. dy - MeJMaHHBINA pa3sMep YaCTHIl, KOTOPBIA IPEICTABISET TaKOM
pasmMep, MPU KOTOPOM KOJIMYECTBO YaCTHII KpyIHee dy;, PABHO KOJMYECTBY YaCTHII MEIbYE dy.

JlnameTp IMKIIOHA BBIUUCISETCS 110 popMmyIe :

p |42 (1)

*
T*w,,
3
rae Q - KOJIUYeCTBO OYMIIIAEMOr0 ra3a, M /C.
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Ta6mmma 16.2 - TunoBsie 3HaYCHKS] BHYTPEHHETO TMAMETPa IUKJIOHA

[Tony4yenHnoe 3HaueHue nuamerpa D okpyrisercs 1o Onurkaillero THIIOBOrO 3HAYCHMS
BHYTPEHHET0 ameTpa uukiona Di (Tab:m.2).

Do,m (0,2 10,3 10,4 0,5 (0,6 |0,7 [0,8 (0,9 |1,0 (1,2 |1,4 |1,6 (1,8 |2,0 2,2 |2,4 |2,6 (2,8 |3,0

[To BEIOpaHHOMY AMAMETPY IUKJIOHA HAXOIUTCS NEHCTBUTENIbHAS CKOPOCTh ABM)KCHUS T'a3a B

LIUKJIOHE :
4*Q
M

@ = epr A )

JleiicTBUTEIbHAS] CKOPOCTH B IIUKIIOHE HE JOJKHA OTKJIOHSATHCS OT ONTHMAIBHON Oojee, uem
Ha 15%

100 * |9~ %o | < 150,

Qo

-IIpu oTknoHeHnn 601ee ueM 15% BBIOUPAIOT APYroi THUI LUKIIOHA.

[Tapamerp d, oOHpenensfOT ClIenyrIuM o0pazoM. d., - AWAMETpP YaCTHI[ PEalbHO

ocaxxaeMbix ¢ 3¢ dekTuBHOCTHIO 50% mpu pabounx ycnoBusix. Bemuunua d, ompenensercs mo
dopmyre :

D
dso =dsTo*\/

D,

o, =35/

D, = 0.6

p, = 1930% .

Ly =222-10"°Ia - c

Hr

0oy P ow M P
p’-{m
3uauenue d'sy COOTBETCTBYET CIEAYIOIIUM IapameTpaM paboThl IIUKIOHA:

Wp

()

C yderom 3THX 3HaueHH Gopmyna (16.3) npuHUMaeT BUA :

Dy 1930,

U

0,6

P,

222-10°°

(35

@p

(4)

[TonyyenHoe 3HaueHue d., AOKHO ObITh MeHbmie dy (3amaHHoro). Eciam 310 He

. T
BBITIOJIHSITCS, TO HEOOXOAUMO BBIOPATH APYTOM MUKIIOH C MCHBIIUM 3HAYCHUEM dy, .

D(X). D(X) - 310 MOTHBIH KOIPPHUIUEHT OUUCTKH Ta3a, BRIPAKECHHBIA B TOJISX.

Pacuer mapamerpa X Beayt o gopmyie :

X_

lg(d,, /dso)

1887 +1g s,

)

[To BenmuumHe mapamerpa X ONpENENSIOT 3HAY€HHE HOPMAIBLHOM (YHKIMM pacrpeeseHus
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03762-X+0,5 0<X<0,6
OX) =1, 1

- X>0,6
58-X+0,5

Db hEKTUBHOCTH OUYUCTKY T'a3a B IUKIIOHE ( 77 ) OTIPEIEISTCS
1+ d(X)
= (6)

[TonmyyenHoe 3HaYeHHE COMOCTABISIOT ¢ TpedyembiM. Ecnu # okaxkercs MeHble TpedyeMoro, To
o T
HEOOXOIMMO BBIOPATh IPYTO THIT IMKJIOHA C MCHBIIIMM 3HAYCHUEM Wy, U dy

Ornpenenenne K03(HHUIUESHTA THAPABINYECKOTO COMPOTUBIICHUS [TUKJIOHA
— % *
é:_Kl KZ é:SOO (167)
rae K - monpaBoYHbBIN KOAPPHUIIMEHT HA TUaMETp IMKJIOHA (Tabd. 3),
K - morpaBo4HbIi KO3 UIIMEHT Ha 3aIIbUICHHOCTD rasa (Tadi. 4),
Esoo - KOIPDHUIMEHT THAPABIMYECKOTO COMPOTUBICHUSI OJWHOYHOTO [UKIIOHA quamerpoM 500
MM (Ta0II. 5).

Tabmmua 3 - [TonpaBounslit Ko3hduLeHT K 3)
Do u IH-11 IIH-15, LIH-15Y, [1H-24 CAK IIH-3, CAK IIH-34,

v CJIK [IH-34M
0,2 0,95 0,90 1,00
0,3 0,96 0,93 1,00
0,4 0,99 1,00 1,00
>0,5 1,00 1.00 1,00
Tabmmua 4 - [TonpaBounsiit kodpduimeHt K> (3)

3

Tum 3anbuIeHHOCTH Ha BXoJe, T/M™ (Cgyy)
[IUKJIOHA 0 10 20 40 80 120 150
IH-11 1,00 0,96 0,94 0,92 0,90 0,87 0,85
I1H-15 1,00 0,93 0,92 0,91 0,90 0,87 0,86
[MH-15Y 1,00 0,93 0,92 0.91 0,89 0,88 0,87
11H-24 1,00 0,95 0,93 0,92 0,90 0,87 0,86
CAK I1H-33 1,00 0,81 0,785 10,78 0,77 0,76 0,745
CK I1H-34 1,00 0,98 0,947 10,93 0,915 (0,91 0,90
CK I1H-34M 1,00 0,99 0,97 0,95 - - -

Tabmuua 5 - KoadduiueHT ruipaBinvecKoro CONPOTHBICHUST &y, (2)

] IH-15, [H-[, o +y |CKIIH-34
Tun uuknona |I[H-24 15y I[H-11 CAKLH-33 |~ 1[H-34M
Eero 75 155 245 520 1050
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Brruncnenue rujpaBIndecKoro CONpOTUBICHHSI IUKJIOHA MPOU3BOMAAT O (popmyrie

2
Angp;)P

r7e O - INIOTHOCTH rasa, K% 3

ia

@y - CKOPOCTb I'a3a B IMKJIOHE, M/C.

Pacyer MomHOCTH pUBOAA MOAa4YM ra3a. BennyuHa rupaBIndecKoro CONpPOTUBICHUS U
0o0beMHBIN pacxon (Q) ouuImaeMoro raza onpeaensroT MomHocTh ( N ) mpuBoga ycTpoiicTBa
JUTSI TIO/Ta4YM ra3a K IUKJIOHY:

K,APQ
Mg
K; - koappunment 3anaca momnocty, (K, =1,2)

N = 9)

n,, - KIIJ] mepenaus MOLIHOCTH OT 2J1E€KTPOABUTATENS K BEHTHIATOPY (2l - 0,8 ).
n, - KIIJ Bentunaropa (77, = 0,8 ).

OHpeI[eJ'IeHI/Ie KOHICHTpAUHX IbIJIM Ha BBIXOJAC U3 IIUKJIOHA :
Copy =Cpy(1=-1), %/[3 (10)

IIpumep pacuera

Hcxonarle naHabIe :
00opyI0BaHUeE - BpaIaroIIascs IEMEHTHAs 1eUb,

0=12M/
p=1,29K%/[3

d,, =18 mxm
1g8, =0,652  Cyy =20 %‘4 .

p, =2000 K73 n=08

M
Hcxons u3 3amanHoro pasmepa vactull mbud ( dy~= 18 MKM ), BBIOMpaeM ITMKJIOH, KOTOPBIMA
OYHIIAET OT YACTHI] ITBUTA Pa3MEPOM d; = 8,5 MKM.

Huxmon: IH - 24
Ooy =45 W/ dl=85wmen  1gs) =0308

OHpeI[CJISICM ANaMCTPp MUKIIOHA

D= 4-12 =1.84m
7-4,5

[To Tabnuue 16.2 BeiOMpaem Onmxaiiiiee 3HaueHre TUIIOBOro quamerpa Dy = 1,8m

4-12
_ale M
g 72 4

4,72 -4,5

100 =4,8% <15%

9
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-6
dsoz&s*\/ﬁ*l%o*ﬂﬁ 10,35 o0

0,6 2000 22,2-10° 4,72
dy, =9,7<d,, =18 mxm

lg(18 j

X = 27) __ _0372
0,308 +0,652°

d(X)=03762%0,372 +0,5 = 0,64
1+0,64

77 =

=082 7>08

£=1-0,93*75=69,75

1,29 * 4,722

A3 =69,75* =1002 Ila

* *
N 1,2*1002 *12
0,8*%0,8

Coope =20%(1—0.812) = 3,76%‘43

=22551Bm

BriBoanl :
nukiaod IIH - 24 ;
D,=128wm;
n=10,82;
N=122551 Bm;

CBb[X = 376%43
3.15.3 Pe3yabTaThl M BHIBOAbI:

[To cBoeMy BapuaHTy pacCUMTaTh LUKJIOH Ui 3aJaHHOTO MCTOYHHMKA BBIJCICHUS MBLIH.
HauepTuTh IMKIIOH C yKa3aHHEM pa3MepOB.

CornacHo 3a1anuto npenogasatess ( Tabn. 6 ) BIOpaTh U PaCcCUMTaTh LIUKIOH, 00ECTICUNBAOIIUIA
TpeOyemyro A3 dEKTUBHOCTh OUMCTKH Ta3a. O003HaYeHUS IPUHATHIC B Ta0. 16.6. :

3
o, / - 00BbEM OUHILIAEMOTO ra3a,

P ,%13 - IJIOTHOCTHb T'a3a MMpu pa60q1/1x YCI10BUSAX,

M, Ila c - BSI3KOCTB Ta3a pu paboyeii Temreparype,
d, ,MKM - MEIMaHHBII Pa3Mep YacTHIl IIbLIH,

lg d, - cTanapTHOE OTKIIOHEHHE PA3MEPOB YaCTHIL IBLIH,
Cyy» %4 ;3 - BXOJHAas KOHUEHTpALus b,

p4,K2M3 - IINTOTHOCTH 4YaCTHII ITbLJIN,

n - tpedyemast 3(p(heKTHBHOCTH OUMCTKH Traza.
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Tabnuua 6. cxonHble naHHbIe 1715 pacyeTa [UKIOHA

Ne |Hammenosanue 0 P H d, Igo, Cuy 24 n
00opyIoBaHUS
1 20 1,29 17,3 |23 0,501 30 2000 0,85
2 KnunkepHo-o6xuronas 26 1,29 (17,3 |20 0,602 10 2000 0,80
3 1eYb 10 1,29 |17,3 14 0,535 |25 2000 0,80
4 16 1,29 17,3 |9 0.497 |20 2000 0.80
5 IllaxTHAas MeTBLHHUIIA 0.1 1,29 17,3 56 0,97 100 2240 0,80
6 Kpexunr ycranoBka 2 1,29 17,3 16 0,250 10 2600 0,85
7 10 1,29 |17,3 14 0,250 |20 2600 0,85
8 Kpekunr ycranoBka 10 1,29 17,3 7 0,301 15 2600 0,85
9 YrinecymunbHblil 6apaban |5 1,29 [17,3 |15 0,334 [50 1350 0.80
10 |IlapoBas menbHULIA 1 1,29 17,3 6 0.468 20 2900 0,80
11 |Bpamatomasicas uementHas|10 1,29 17,3 7 0,345 |40 2000 0.80
IeYb
12 |Bpamaromascs uemenTtHas |10 1,29 17,3 18 0,652 |20 2000 0,85
Ieyb
13 |Dnektponusep amOMUHHS |5 1.29 17,3 10 0,352 1 2700 0,85
14 |Bpamatomasics rneyn|2 1,29 17,3 13 0.215 100 12900 0,85
o0xura
15 |Bpamatomascs mmeys |3 1.29 17,3 8 0,506 |40 2650 0.80
o0xura
16 |PacnpumntensHas cymuika |10 1,29 17,3 8 0,210 |4 1800 0.80
17 BapaGatmas cymmka 10 1,29 17,3 15 0,360 |10 1800 0,80
18 12 1,29 |17,3 11 0.360 |20 1800 0,80
19 |bapabannas cymmuika 8 1,29 17,3 |20 0,352 10 2700 0,85
20 |LlemeHTHas MeIbHHUIIA 5 1,29 17,3 12 0,468 60 2900 0,85
21 |HaxxpgayHbBIN CTaHOK 0,5 1.29 17,3 38 0.214 10 2500 0.85
22 |IlapoBas MmenapbHULIA 3 1,29 17,3 9 0,385 10 2900 0,80
23 |DnekTponusep aMOMUHMS |8 1,29  |17,3 10 0.468 |2 2700 0.85
24  |HaxpgayHbIl CTAaHOK 0,6 1,29 17,3 |30 0.312 15 2500 0,85
25 |HlapoBas menpHULIA 2 1,29 17,3 6 0,268 10 2900 0.80
26 |HaxxpgauyHbBIN CTaHOK 0,8 1,29 17,3 30 0314 |8 2500 0,85
27 |HaxnayHbIi CcTaHOK 10 1,29 17,3 6 0,468 10 2000 0.80
28 |lllapoBas menbHUIIA 12 1,29 17,3 7 0214 |2 2000 0,80
29 |HaxxpgayHbBIN CTaHOK 8 1,29 17,3 18 0,385 15 2240 0.80
30 |bapabGanHas cymmika 5 1,29 (17,3 |10 0.468 [10 [2600 0,85

2.18 JIadbopaTopnas padora Ne JIP-18 (2 uaca).

Tema: «MccienoBanne HaAeKHOCTH PadoOThI omepaTopa Mo BO3JeiiCTBHEM BPEIHOI0
NPOM3BOJACTBEHHOr0 akTOopa»

2.18.1 Iear pabdoTHI:

orepaTopa.

2.18.2 3agaum padoThI:

HU3YyUYUTb MCTOAUKY HMCCICAOBAHNA HAACKHOCTU pa6OTBI

1. BeIABUTEL BIUSHHC MMpOU3BOJACTBECHHOT'O Q)aKTopa Ha BHHUMAHHC U pa6OTOCHOC06HOCTB
YCIIOBCKaA.

2.18.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCIOJIb3yEMbIX B JIa00OpaTOpHOii padore:

1. I1nanmeTsl.
2. Ilepdoxkaptsr.
3. Onpenenutenu ceMsH.
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4. Yachel ¢ CEeKyHIOMEPOM.

5. MUKpOKaIbKYIISTOP.

6. CripaBoYHbIE MaTepHaJIbI.

7. TaOnuuyHBIE NAHHBIE.

2.18.4 Onucanme (xox) padoThI:
1. Obwue ceeoenus.

B 1mpou3BOJICTBEHHBIX YCJIOBMSIX YEJIOBEKY HEPEIKO NPHUXOAUTCA paboTaTh IOJ
BO3CHCTBUEM BpeAHBIX (DakTOpoB (LIymMa, MbUIM, ra3oB, NMOHMKEHHBIX WJIM IOBBIIIEHHBIX
TEMIEPATYP U Jp.), KOTOPBIE YXYALIAIOT YCIOBUS TPY/a.

Bmecre ¢ TeM TpeOoBaHMS K HaJCKHOCTH SPTOTHUECKUX CHCTEM (UETIOBEK - MAllMHA) B
CBSI3M C pacCIpOCTPaHEHHEM aBTOMATH3MPOBAaHHBIX CHCTEM YIPABICHHS BO3PAcTaloOT.
HaneskHOCTB - CBOMICTBO CHCTEMBI BHIIOJIHATH 32 JaHHbIE (QYHKIUH C 3aJJaHHBIM Ka4eCTBOM U B
3aJaHHBIX YCJIOBHUSAX. Hane:kHOCTh pabOTHI CHUCTEMBI «YENIOBEK - MAIIMHa» OIpPEIeNsIeTcs
HaJIS)KHOCTHIO PAa0OTHl TEXHUYECKUX 3BCHHEB CHUCTEMBI M CaMOTO YEIOBEKa M MOXXET OBITH
BeIpakeHa (popMyInoii:

Rs=Ro'R¢

roe R, - IOKasaTelIb Hae)XHOCTV aprOTUYecKOV CUCTeMBbl; R, - ITOKas3aTellb
HaJIeXKHOCTV PpaboTHI UesloBeKa; R¢ - IOKa3aTeslb HaJAeXXHOCTV TEXHUUYECKVX 3BEHbEB
CUICTEMBI.

HanexHocTs paboThl 4enoBeka Ha JIIOOOH CTaJuu OINpeneNnsercss Kak ero ycleurHas
paboTa B 33JaHHOM pEXHME B TEYEHHE OIpPENeIeHHOro BpeMeHU. OHa MOXKET ObITh
OXapakTepHU30BaHa YHCIOM COBEpIIAEMBIX MM OMIMOOK (OTKa30B) 3a KakKoH-TO mepuoj
BPEMEHHU:

Ro=1-0O/N,

rae O - 4mciIo OTKa30B 3a OIIpeiesIeHHbIV IIeproy] BpeMeHN; N - o0Iree 4mciio
oIepanui 3a 3TOT [IePOL BpeMeHI.

Ha BbInoJIHEHHE OMEepaTopoM KaKUX-THOO JEHCTBUN B CHUCTEME «UCIIOBEK - MaIllHMHA»
OTBOJUTCS OTPEJEIICHHOE BPEMsi, IPEBBIIICHHE KOTOPOTO PACCMATPHUBACTCS KaK COBEPIICHUE
OMMOKKA TIpH TPHUHATHH pelieHus. HaaekHocTh pabOThI YeIOBEKAa 3aBUCHT OT  €ro
WHAUBUAYAIBHBIX  TICHXO(PU3UOJIOTHYECKUX  BO3MOXKHOCTEH,  ypOBHS  OOYYCHHOCTH,
TPCHUPOBAHHOCTH, OT HWH)KCHEPHO-TICUXOJIOTHYECKOTO COOTBETCTBHUS JJIEMECHTOB MAIIIMHBI,
BCTYMAMOIINUX B KOHTAKT C YEIIOBEKOM, BO3MOKHOCTSIM CaMOT0 YeJIOBEKA.

B paGore uccinenyercs HM3MEHEHHE HAEKHOCTH JEHCTBHM uelloBeKa IOJ BIUSHHEM
IIPOU3BOJCTBEHHOIO IIyMa. B kauecTBe 00BbEKTa pabOTHI MPUHATO BBIACIECHUE («COPTUPOBKA)
ceMsiH Tpex Bua0B u3 10-12.

Oo0opynoBanue n marepuajbl. Bece mojiexaiiye «COpTUPOBKE)» CEMEHA YIO0KEHBI B
CIeIMaJIbHO U3TOTOBJICHHBIE TaHIIeThl. Kaxknprit muanmer cogepxut 300 saeex (10 psaoB mo
30 siyeex B psimy) U paccuutaH coorBeTcTBeHHO Ha 300 cemsiH. [{nst Toro yTtoObl cemMeHa He
BBITIAZIAJIM W3 sYEEK, IUIAHIIEThI 3aKPBITHl OPrCTEKJIOM. B mepBoM IIiaHIIETe MPUMEPHO B
pPaBHOM COOTHOLICHWU B CIy4ailHOM TOpSIKE pa3MEIIeHbl CEeMeHa 3E€pPHOBBIX KYJIbTYD:
MIICHUIBI, PXKU, SUMEHS, 0BCa, KYKYpPY3bl, pHca, COPro, YyMH3bl, MOTapa, mpoca, rpeunxu. Bo
BTOPOM IUIAHIIETE pa3MEIIEeHbl ceMeHa O0OO0OBBIX KYJIbTYp: TopoxXa IMOCEBHOTO M IOJIEBOTO,
BUKH TIOCEBHOM M MOXPAaTol, acoiau pa3HBIX BUIOB, JTIOMKWHA Pa3HBIX BUIOB, COM, YHHEI, HyTA.
B Tperbem maHIIeTe pa3MenieHbl CEMEHa MACIMYHBIX KYJIbTYp: IOJCOJIHEUYHUKA, JIbHA-
KyApsiiia, KJISHMIeBUHBI, JSJUIEMAHIINHU, PhDKUKA, TOPUYUIEI OeIol U cu30il, KyHxKyTa. Bee psabl
U STYCHKH POHYMEPOBAHBI.

Pe3ynbrarel paboTHl ¢ CEeMEHaMH OTpakaloTcs B CHEIUANBHBIX nepdokaprax (puc. 1).
[TepdokapTel M3rOoTOBIEHBI MO pa3Mepy IUIAHIIETOB, HAa HUX BBIOUTHI U TPOHYMEPOBAHBI
OTBEPCTHSI B CTPOIOM COOTBETCTBHHM C pa3MepaMH M PACIONOKEHUEM sSYeeK Ha IUIaHIIeTaXx.
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Bmecre ¢ mianmeramMu B paboTe HCHONB3YIOT OMPEAETUTENH CeMSH (KOJUICKIMH), a TaKkKe
KOMOMHHPOBAHHBIC JJICKTPUueckme YACHI, JAIOIIME dYepe3 KaXKIYIl0 MHUHYTY OJIWHOYHBINA
3BYKOBOM CUTHaJ, yepe3 KaKIble 7 MUH - JBOWHOW CHUTHAJI, IO UCT€UEHUH 21 MHUH - TPOHHOMU
curHas. Hauunas ¢ 8-if 1 mo 14-10 MUH BKIIIOUMTENbHO paboTaeT cupeHa ¢ ypoBHeM 3ByKa 80 -
85 nbA. Jlna 00paboTKM pe3ynbTaTOB JKCIIEPUMEHTa B paboTe HCHONb3yeTcs
MIPOrpaMMUPYEMbIA MUKPOKAIBKYIIATOP.

A

o oif Iz 1|y 2
3 00000|| 00
i wofr oIz nr.}’-_,l Z3 Jl".-"o

Puc. 1. Obpasers mepdokapThL.
2. Ilopaook evinonnenusn padomul.

2.1. IonyuuTs y mpemnojaBaTens IUIAHIIET C CEMEHaMU M mepdokapTy. 3amucaTh B
nepdoxapry haMuInio, UMsi, OTYECTBO, TPYIITY U HA3BaHUS OTHICKUBAEMBIX KYIBTYP.

2.2. HanoxuTh nepdokapTy Ha MIaHIIEeT U 3a(UKCHUPOBATh.

2.3. Ilocne KkoMaHAbl HpenofaBaTelss W  OJHOBPEMEHHOIO BKIIOYEHHUS UM
JIEKTPUUECKUX KOMOMHHUPOBAHHBIX YacOB NPUCTYMHUTh K OTHICKAHMIO B s4eWKax IUIaHIIEeTa
3alaHHBIX IIpernojaBaTeleM BHUAOB ceMsH. IIpocMOTp cemsH Hadarb C HEPBOM SYEUKU U
IIPOJOJDKUTH IIOCJIEN0BATEIBHO 110 HOMEpaM B KaxaoM psny. IlopsakoBslie HOMepa sdeek
NEPBOil 3aaHHON KYJIBTYpbl OOBECTH KPY)KKOM Ha TepdokapTe, HoMepa ABYX APYTHX KYJIbTyp
3a4EPKHYTh KPECTOM.

[Ipu BKIIOYEHUHU KAXKIOTO OJMHOYHOTO KOPOTKOTO CHUTHAJIa, COOTBETCTBYIOIIETO OJHOU
MUHYTE PabOThl, OTMETUTh BEPTUKAIBLHOM YEPTOMl MOCIETHUN MPOCMOTPEHHBIN 3a 3TO BpeMs
Homep. [Ipu BKIIFOYEHWH [BYX KOPOTKUX CHUTHAJOB (MO ucredeHun 7 W 14 MuH pabOTHI)
OTMETUTHh MPOCMOTPEHHBIE HOMEpPA CEMsSH BOMHON BepTuKaibHOW Yeprtoi. 1o ucreuenun 21
MUH OTMETUTh TIOCIETHUN PACCMOTPEHHBIM HOMEpP TpeMsl BEPTUKAIBHBIMH JIMHUAMH W
MPEKPATUTDH «COPTUPOBKY.

CHaTp ¢ mmaHmeTa nepdokapTty ¢ pabOYUMH OTMETKaMH U IepenaTh ee IPYyromy
CTYICHTY Al B3aUMHOTo aHanu3a. OmpenenuTh YHCIO NMPOCMOTPEHHBIX CEMSH 3a KaXIylo
MuHyTy (N) (MO mOpAIKOBBIM HOMepaM Ha mepdokapre), COCYHTATh YUCIO MPABHIBLHO
orMeueHHBIX ceman ([I) m umcmo ommbok (O). OmubOkamMu CUMATAIOTCS TPOIYIICHHBIC U
HETPAaBUIBHO OTMEUYCHHBIE CEMEHA.

[TocTpouts rpaduku mpoaykTuBHOCTH paboTel N =o¢(t), I1 = ¢(t); O=@(?), B KOTOPBIX
0 OCH OPJMHAT COOTBETCTBEHHO OTJIOKHUTH YUCIIO TPOCMOTPEHHBIX CEMSH 32 KaXIyl0 MHHYTY,
YHCII0 PAaBUIBHO OTMEUEHHBIX CEMSH a KOKAYI0 MUHYTY, YHCIIO OITHOOK 3a KaXKIyI0 MUHYTY, a
o ocu abciucce - Bpems paboTHI (7).
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IToncuurars ¢ TouHocThto 10 0,01 mokaszarens HaIEKHOCTU padOTHI 10 KAXI0H cepuu
u3 7 MuH 1o gopmyie . Ha o0CHOBaHUM MOJTy4€HHBIX JaHHBIX COCTABUTh MPOTOKOJL.
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2.4. CnenaTh BBIBOABI 00 MHTEHCHBHOCTH M TOYHOCTH PAOOTHI TIOJT BO3ICHCTBUEM IIIyMa.

2.19 JlabopaTopnasi padora Ne JIP-19 (2 yaca).
Tema: «Mcciienopanue peakuuu oneparopa»

2.19.1 Lean padoThbl: U3y4YUTh BUJIBI PEAKIIUN OnepaTopa.

2.19.2 3agaum padoThI:

1. HccnenoBaTh 3aBHCHMMOCTb BpPEMEHHM pPEaKUMM OT KOJIMYECTBA IOCTYIAKOLICH
UHpOpMaLIUH.

2.19.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCIOJIb3yEMbIX B JIa00OpaToOpHOii padore:

1. YcraHoBKa 11 HcCaeA0BaHUs PEAKLUN YEIIOBEKa.
2. CnipaBo4HbI€ MaTEpHUAIbI.
3. Tabnu4HbIE TaHHBIE.

2.19.4 Onucanme (xox) padoThI:

1. Obwue ceeoenus.

B mpouecce TpynoBOH IEATEIBHOCTH ONEPATOP B CUCTEME «YEJIOBEK - MalllMHAa»
MOJy4yaeT OT MAIWHBI WM M3 TPOM3BOACTBEHHON Cpelbl ompeieNieHHylo HHpopmanuio, Ha
KOTOPYIO OH JOJIKEH OTBETUTH TaK)KE BIIOJIHE ONPEACICHHBIMU JEHCTBUSAMM.

Wndopmanus moxxkeT ObITh MPHUHITA B BUAE AUCTAHLMOHHBIX 3BYKOBBIX, CBETOBBIX,
IUGPOBBIX U ApYrux (OPMaATU30BAHHBIX CHUTHAJIOB HIIM B pE3yJbTaTe HEMOCPEICTBEHHOTO
HaOmo/leHus: 3a paboyuMu opraHamMu MamuHbl. Kaxaomy curHaidy, MOOCTYHaoLeMy OT
pa0oTaromnieil MallMHBI, COOTBETCTBYET TO WJIM HHOE €€ cocrosHue. OmnpereneHHas 4YacTb
CUTHAJIOB BO M30exaHHe aBapUMHONW MM TPaBMOONACHOW CHUTyallMM TpeOyeT HeMEIJICHHOIO
BO3/ICIICTBUS ollepaTopa Ha OpraHbl YIpaBICHUs MAaIIMHOM (HallpuMep, OCTAaHOBKU MaIIMHbI IIPU
nojiaye CHUrHaia OT JIUI, OOCIY)KMBAIOIIMX MPUIIETIHON arperar, Win 00be3la HEOKHUTaHHO
BO3HUKILETO NPENATCTBUSA, WIHM OTKJIIOUYEHHs pabodero oprasa u T.11.).

OpauH 13 OCHOBHBIX IMOKazaTene HaJeKHOCTH pabOThl OMepaTopa - BpeMs ero peakluuu
WIA CKOPOCTh Tepenadn MHPOpPMAaluu OT OpPraHOB KOHTPOJISL Ha OPraHbl YIpaBICHUSA. DTOT
MoKa3areib Hapsiy C I[OKazarejaeM OBICTPOJACHCTBUS TEXHHUYECKHX DJIEMEHTOB MAallHHbBI
omnpenensisi ObICTPOJAEHCTBUE BCEH CHUCTEMBl «4elOBeK - MamuHa) Ecnu Bpemst 3anepikku
uH(pOpMallMU UK €€ peanu3alii B 3BeHbAX MaIllMHBI - BeIMYMHA 3a/laHHas UM U3BECTHAS, TO
BpeMsl PEAaKLUU OIepaTopa - BEIMYNHA UHAUBUIYaIbHAs , B 3HAYUTEIBHON CTEIICHU 3aBUCAILAS
OT TICUXO(U3UOIOTHYECKUX OCOOEHHOCTEH U COCTOSTHUS KaXKJI0T0 OTAeNbHOro yenoBeka. Jlumna
C HEJ0CTAaTOYHO OBICTPOM peakuued co3JaroT OoJblle aBapUMHBIX CUTYyallMi, 4acTO HE MOTYT
ObIcTpO W 0e30MacHO BBIMIOJHATH OTAETIbHBIE BUABI paboT. Bpems peaknuu dYenoBeka
HEIIOCTOSIHHO, Ha HEr0 BIUAIOT IIEPEyTOMIICHHE, HENOCBHIIaHUE, OTPULATEIIbHBIE 3MOLMHU U

npyrue GakTophl.
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PaznuuaroT mpocTele U ClloKHBIE peakuuu. IIpocras peakuus COCTOUT B TOM, YTO Ha
OJIMH 3apaHee OXHUAAEMBII CUTHaJ OllepaTop OTBEYAET ONpPENEICHHBIM AEHCTBUEM (HapHUMep,
BOJIUTEIIb ABTOMOOWJISI HAa IIEPEeKPEeCTKE HAXKUMaeT Ha Me/ladb TOPMO3a MPH MOSABICHUN KPACHOTO
curHaia cetoopa). Bpemst mpocToit peakunu CKIaJbIBaeTCsl U3 BpEMEHH BOCIPUATHUS CUTHANA
(CKpBITBI NEpUOJl peakluy) U BPEMEHM OCYLIECTBIEHHS MOTOPHOIO akTa (Bo3JelcTBuEe Ha
peluaru ynpasiieHus). CiaoxHas peakiusi XapakTepu3yeTcs TeM, YTO OIEpaTop IOJIKEH oTpea-
TMpOBaTh Ha KOO0 MOSBUBIIMIICS, 3apaHee HEU3BECTHBIN MM HEOXKMJaeMbIil CUTHaJI, BEIOpaTh
HY)KHOE YIPaBIIAIOLIEe BO3IACHCTBUE U OCYIIECTBUTH €ro. IIpuMepoM MOXKET Cily)KUTh peakius
Ha CUTHaJI KOHTPOJBbHOHN JIAMIIOUKH O HAlOJHEHUH OYHKepa, eClIM 3Ta JaMII04Ka paclojokKeHa
Ha IpUOOPHOI NaHENIN Cpean IPYruX NpUOOPOB M CUTHAIM3AaTOPOB, MapajlIeIbHO OTPaXKarOIINX
paboTy Ipyrux opraHoB MamuHbl. CI0XXKHYIO PEaKIMIO Ha3bIBAIOT TAKXKe peakiuen BeIoopa.

IIpubopsr m obopynoBanme. JlabopatopHas ycCTaHOBKAa AJisi HCCIEIOBAaHUS pPEAKIUM
YeJI0BEKa COCTOMT M3 JBYX IYJIBTOB: IyJibTa omneparopa (puc. 12.1) m mynabTa sK3aMeHaToOpa
(3amaromtero mysnbTa). Ha KaxaoM mynbTe CMOHTHUPOBAHBI TPHU TPYMIBI CBETOBBIX CHUTHAJIOB.
IlepBass rpynna curHagoB | BbINONHEHAa B BHUJE MATU IOACBEYMBAEMBIX I[BETHBIX CTEKOJ
(TpaHCHapaHTOB): KpacHOTo, Oenoro, >KeaToro, 3€J€HOr0 M CHUHEro IBeToB. Bropas rpymnna
CUTHAJIOB 4 MpeACTaBisieT co0ol MU(POBON MHAMKATOP, HA KOTOPOM MOXKET OBITh BKIIOYCHA
oaHa u3 uugp ot 0 10 9. Tperbs rpynna cCUrHauoB 5 MpeJcTaBiIeHa MecThio JaMnoukamu JI;-Jlg.
CurHanel BKJIIOYAIOT C 33JAIOIIEr0 IMYJIbTa COOTBETCTBEHHO TPYMION TyMmOJepoB 10, HaOOpoM
KHOTOK 9 u Tpynmnoil TymOiepoB 8. BBIKIIOYaIOT aHAJOTMYHBIMU TyMOJIepaMHd M KHOIIKAMH C
nyabTa omeparopa. Ha mynbTe ycTaHOBIIEH 3BYKOBOM CHTHaJ, yIpaBisieMblii TymGiepom 13.
BxittoyaroT yCcTaHOBKY B CETh C IMOMOILIbI0 TyMOJsiepa 12, mociie 4ero 3aropaercss KOHTPOJIbHasI
namnouka 14. B MOMEHT BKIIIOUEHHS KaKoOro-aiubo CBETOBOTO WM 3BYKOBOI'O CHUTHajia
BKJIIOYAIOT CEKYHJOMEp 2 M OCTaHaBJIMBAIOT €ro Iocje BBIKIOYEHUs curHana. CexyHaomep
(buKcupyeT BpemMsi ¢ TOYHOCTBIO J0 COTBHIX JoJei cekyHabl. [lokazaHusi mocie Kakaoro u3me-
PEHUS CYMMUPYIOTCSI UM MOTYT OBITh COPOILIEHB!I KHOMKOH 3.
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Puc121 - OOwmwmit BuA, IHyjbTa oIllepaTopa YCTAaHOBKM I WCCIIedOBaHMS
BpeMeHU peakuum: 1 - rpynna curHanoB tumna «TpaHcmopaHT»; 2 - 3JIEKTPOHHBIN
CEeKyHJoMep; 3 - KHOIKa cOpoca NOKa3aHUN CEKyHJIOMepa; 4 - BTOpas Ipyllla CUTHAJOB -
1 (poBOK MHAUKATOP; 5 - TPEThs TPYIIa CUTHAJIOB C JIAMIIOYKAMU; B - CUTHAJIbHAS JaMIIOYKa
TOTOBHOCTH OIlepaTopa; 7 - KHOIKAa MCXOJHOIO IOJOXEHHUS MpaBoil pyku omeparopa; 8 -
TyMmMOJepHas Tpymma ymnpaBieHUs Jamnoukamu Ji;...JIs; 9 - KHONKH yHpaBieHUS LUPPOBHIM
uHauKatopom; /(0 - TymOiiepHas Tpymna ynpaBieHUs TpaHCIOpaHTaMu; /] - KHOMKA UCXOJAHOTO
MTOJIOXKEHUS JICBOM PYKH omeparopa; /2 - TymOiep BKIIOUYCHHS YCTAaHOBKH B CE€Th; /3 - TymOyep
BKJIFOYEHUS 3ByKOBOTO CUTHAJA; /4 - KOHTPOJIbHAS JTAMITOYKa BKIIFOUEHHS YCTaHOBKH.

Ha nynbTe oneparopa Ha pacctostHuu 30 cM APYT OT Ipyra YCTaHOBJIEHBI BE KHOMKHU 7 U
11 ncxoxnoit ¢pukcamuu pyk omneparopa. [Ipu ux HaxxaTuu 3aropaercs CUTHaJbHAasl JTaMIIOUYKa 6.
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Ha ycranoBKke MOYXHO HCCII€0BaTh MPOCTYIO PEAKIIMIO, KOI/Ia BKIIIOUAETCS 3apaHee U3BECTHBIN
CHUTHAJI, ¥ CJIOXKHYI0, KOT'/1a BKJIFOYaeMbli CUTHAJI HEM3BECTEH.

2. Ilopsaook npoeedenusn IKcnepumenma.

2.1. HWccnenoBaTh 3aBUCHUMOCTh BpPEMEHHM pEAKUHMM oOmIepaTopa OT KOJWYeCTBa
nocTymnaroiied uadopmanuu. [Ipu mpoBeICHUH HCCIICIOBAHWA OJWH M3 CTYJICHTOB 3aHHMAacT
MECTO 3a 3aJalolMM TYyJbTOM, BTOpPOW  3a mymbToM omeparopa. (Ilocnme BwImomHEHUS
MpOrpamMMbl UCCIICOBAHUN UX MECTO 3aHUMAIOT JIPYTUE CTYICHTHI).

2.2. BKIIIOUUTh YCTaHOBKY B ceTb. OnepaTopy IpaBoi M JEBOM pyKaMy HalIraTb KHOIKH
MCXOJHOIO IMOJIOKEHUS. DK3aMEHATOpy I0CJI€ BKIIIOUYEHUS KOHTPOJIBHOM JIAMIIOYKH 6 IOAATh
KakoW-1100 CUTHAJ, a ONepaTtopy, YBUAEB WM YCIBIIIAB €ro, BO3MOXKHO OBICTPO OTHICKATh
HEOOXOOUMBIH TyMOJIEp MM KHONKY M BBIKIIOYMTH. Onpenenurbs IO CEKyHIOMEpPY BpeMms
peakuuu.

[locraButh TymOnepbl Ha 3aJarolleM IyJbT€ W IYJIbTE YIPABIECHHUS B MCXOJIHOE
MIOJIOXKEHUE.

[TpoBectu 3-5 MpoOHBIX 3aMEPOB C IETBI0 00YUEHUS PadOTe HAa YCTAaHOBKE.

2.3. HccnenoBatrh BpeMsi MpOCTON peakuuu. s 3Toro mpousBecTd 15 KOHTPOIBHBIX
U3MEpPEHUI C KaKMM-TM00 OJHUM CHUTHAJIOM. 3alucaTh CyMMAapHOE MOKa3aHUE CEKyHJOMepa U
OTIpEICNIUTh CpeHEE BPEMs PEaKIiH.

2.4. UccnenoBath BpeMsl CIOXXHOW peakuuu W3 5 BapuaHTOB BhIOOpa (5 cuUrHaioB
[BETHBIX TpaHCIapaHToB). J{s 3Toro mposectu 15 u3MepeHU ¢ BKIIOUYEHHWEM TPAHCIIAPaHTOB
10 OJTHOMY B CIY4aifHOM MOPSIKE.

2.5. HccnenoBarh MO TakOW >K€ METOAUKE BpeMs CIOXKHOW peakuuu BbiOopa u3 10
BapuaHToB (10 curaanoB nudpoBoro nHIMKaTOpa), U3 16 BapuanToB (10 3HaYeHM UGPOBOTO
UMHAMKATOpa U 6 3HAUCHUH JTaMIIouek 5), u3 22 BapuaHTOB (BCE CBETOBBIC U 3BYKOBBIE CUTHAIBI).

2.6 Pe3ynbpTaThl HCCIIEI0BAaHUI 3aHECTH B IPOTOKOJL.

2.7. IocTpouts rpaduk 3aBUCUMOCTH CPEIHEr0 BPEMEHU peakuud (te,) OT KOJIUYECTBA
CUTHAJIOB (n).

[TpoTokos u3MepeHust BpeMeHU peakinu
5

Komraectso curaanos 1 10 16 22

CpenHee BpeMsi peakiuu, ¢
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3. METOANYECKHUE YKA3AHUSA
O MPOBEJEHUIO MPAKTUYECKHUX 3AHATUM

3.1 IIpaktuueckoe 3ansatue Ne [13-1 (2 yaca).

Tema: «CoxpaleHue NpoAoKUTEJbHOCTH KH3HH B 3ABHCHMOCTH OT YCJIOBHI Tpyaa u
ObITa»

3.1.1 3apanue aJs1 padoThI:

1. Onpenenuth cHmkerre CIDK B 3aBUCHMOCTH OT yCIOBHH TpyAa U ObITa;

2. Cnenatb BBIBOJBI M NIPEATIOKUTH peKOMeHaauu 1o yseaunuenuo CIDK.

3.1.2 KpaTkoe onucanue NpoOBOJAUMOIO 3aHATHSA:

1. OBIIUE CBEJAEHU A

Hcnonp3yemble B TEKCTE JAHHON MPAaKTUYECKOI paObOThI MOHATHS HECYT CIEAYIOUIYIO
CMBICJIOBYIO Harpy3Ky:

HEeOIaronpusITHBIE YCIOBUS TPYZA - YCIOBHS TPY/la, OTATOLIEHHbIE BPEIHBIMHU U OMACHBIMU
(axTOpamMu IPOM3BOJICTBEHHON Cpellbl, TSHKECTH U HANIPSDKEHHOCTH TPYAOBOTO MPOIECCca;
yiep0 310pOBbIO - HAPYILIEHHUS [IETOCTHOCTH OpraHu3Ma Ui MpodeccruoHalbHbIe 3a00JIeBaHus,
a Taxoke A (HEeKTH B BUC T€HETHYECKUX N3MEHEHUH, HAPYIIICHUH PEeNpOAYKTHBHON (DYHKIUH,
CHI)KEHHUS ICUXHYECKON YCTOMYUBOCTH;

cokpatienue npogoxutenbHocTy )xu3Hu (CIDK) - mpennonoxuTenbHOE BpeMsl COKpaIeHUs
IPOJOHKUTEILHOCTH KU3HHU B CyTKaX KOHKPETHOTO YeIoBeKa Ha MOMEHT pacueTa B
3aBHCHUMOCTH OT yCJIOBHH €ro Tpyza U ObITa;

PHCK - BEpOSTHOCTh peaau3allii HeraTUBHOTO BO3/I€HCcTBUS (TpaBMa, TH0esb) B 30HE
npeObIBaHMS YeI0BEKa.

[Tpu cyTo4YHON MUTpAIIUU YETOBEKa BO BPEAHBIX YCIOBUAX )KU3HEHHOTO MPOCTPAHCTBA
CyMMapHasi OLIEHKa yIep0Oa 3/10pOBbI0 MOXKET OBITH ONpEe/ieHa Yepe3 MOACUET BPEMEHU
COKpAIIEHUS MPOJOKUTEIBHOCTH JKU3HH B CyTKaX IO MPUOIMKEHHOU hopmyiie:

CITX = CIDKZnp + CITXKr + CITXKB, (1.

rae CIDKnp CIDKr CITKB — cokpatnienus IpoaoKUTEIbHOCTH KU3HHU MPH NMPEObIBAaHUH,
COOTBETCTBEHHO, B YCIOBHX IIPOU3BOJICTBA, TOpo/ia U ObITa (CyT.).

2. METOJJUKA PACYETA.

Pacuer cHnMXkeHUS NPOAOIKUTENBHOCTH KU3HH OCYIIECTBIISETCS:

1. Ilo dakTopy HEOMATOMPHUATHBIX YCIOBUN IPOU3BOCTBA:

CIDKmp = (Knp+ Kt + Kn) - (T — Th), (2.

rae Knp, Kt, Ka — ymep0 310poBbio Ha OCHOBAaHUU OLIEHKH KJlacca YCIOBUI MPOU3BOJICTBA,
TSOKECTH M HAIPSHKEHHOCTHU TPy, cyT/rof (tabmn. 4.2. u 4..3.); T — Bo3pacT yenoseka, rox; TH
— BO3pacT Havaja TPYI0BOIl 1eATeIbHOCTH;

2. Ilo ¢pakTopy HEOIArONPHUATHBIX KWIHITHBIX OBITOBBIX YCIOBUH M 3arpSA3HEHHOTO BO3yXa B
ropoJe:

CIDKB, I' = (Kb +KTI) T, (3.

rae Kb, KI' — ckpbIThlit yiep0 310pOBBIO B YCIOBUSAX OBITOBOI M TOPOJICKOM Cpefbl, CYT/TO
(Tabmn. 4.4.);

[To dakty KypeHus ¢ yuerom comHoxutens (n/20):

CIDKB (kypenue) = Kb Tk - (n/20), 4.)
IJIe N — KOJIMYECTBO BEIKYPUBAEMBIX CUTAPET B JICHD,

Tk — cTax KypuJIbIIUKa;

4. Tlo daxTopy €316l B 00IIECTBEHHOM TPAHCIIOPTE

CIDKr (tpancnopt) = Kr Tt t, (5.
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rae TT — KoJIM4YecTBo JIET €3/1b1 Ha paboTy B OOLIECTBEHHOM TPAHCIIOPTE; t— CyMMapHOe
KOJINYECTBO YacOB, 3aTPaunBacMOe YeI0BEKOM €XeHEBHO Ha MPoe3]] 10MOH U Ha paboTy B 00a
KOHIIa.

PacueT HOCUT BEpOSTHOCTHBII XapakTep U MO3BOJIAET OLEHUTh BIMSIHUE HaNOOJIee BECOMBIX
(baxTOpOB, XapaKTEPU3YIOUINX Ka4eCTBO KU3HI KOHKPETHOTO YeJIOBEKA.

2.1. Knaccugukanus ycioBuil TpyAa o CTENEHU BPEAHOCTU U ONACHOCTH

VYcnoBus Tpyaa noapasieistoTcs Ha 4 Kiacca: ONTUMalbHbIE, JOITYCTUMBbIE, BPEIHBIE U
OIIACHBIE.

OnTumanbsHble ycnoBus Tpyaa (1 kiacc) - Takue yciaoBHs, IPU KOTOPBIX COXPAHSAETCS 340POBbE
paboTaOLMX U CO3A0TCS MPEANOCHUIKH JUISl MOJAEP>KaHUS BBICOKOI'O YPOBHS
paboTOCIIOCOOHOCTH.

JlonmycTumble ycioBus Tpyza (2 kiacc), Ipu KOTOPBIX (PAKTOPHI HE MPEBBIIIAIOT YCTAaHOBICHHBIX
TUTUEHMYECKUX HOPMATUBOB [T paOOYMX MECT, @ BO3MOKHBIE U3MEHEHHS ()yHKIIMOHAITIBHOTO
COCTOSIHUSI OPTaHW3Ma BOCCTAHABIIMBAIOTCS BO BPEMS OTJbIXa WJIM K HA4YaJly CIEAYIOLICH CMEHBI.
Bpennsle ycnoBus Tpyna (3 Kiacc) XapakTepU3yHOTCsl HATMYMEM BPEAHBIX IPOU3BOICTBEHHBIX
(axTOpOB, MPEBBIIIAIOIUX TMTHEHUYECKHE HOPMATHUBbI X OKa3bIBAIOLINX HEOIArOMpUATHOE
JieiicTBUE HAa OPTaHU3M PaOOTAIOIIEro H/MIIN €r0 MOTOMCTBO.

Bpennble ycnoBus Tpyaa o CTEIEHH MPEBBILICHUS THTMEHUYECKUX HOPMATHBOB U
BBIPaKEHHOCTU U3MEHEHUI B OpraHn3Me padoTarouX HOApa3AesaoTCs Ha 4 CTENEHH
BPEIHOCTH:

1 crenens 3 kiacca (3.1) - ycnoBus Tpyzna XapakTepU3yHOTCS TAKUMHU OTKJIOHEHUSIMHM YPOBHEN
BpEIHBIX (DPAKTOPOB OT TMTHEHNYECKUX HOPMATUBOB, KOTOPBIE BBI3BIBAIOT (DYHKIMOHAIbHbIE
M3MEHEHUs, BOCCTaHABIMBAIOLIUECS MPU O0see JUINTEILHOM (4€M K Hadyally CIeAYIOLIel CMEHBbI)
IpepbIBaHUM KOHTAKTA C BPEAHBIMU (haKTOpamH;

2 crenensb 3 kinacca (3.2.) - ypoBHU BpeAHBIX ()aKTOPOB, BHI3BIBAIOIINE CTOHKHE
(yHKLINOHATIbHBIC U3MEHEHUS, IPUBOASIIUE K MTOSBICHUIO HAYaJIbHBIX PU3HAKOB
npodecCHOHATBHBIX 3a00J€BaHNN, BOSHUKAIOIINX TOCIIE TPOI0JDKUTEIBHOM SKCIIO3UINHU (4acTO
nociie 15 u Goee jer);

3 crenens 3 knacca (3.3.) - ycinoBus Tpya, XapaKTepU3YIOLINECsS TAKUMH YPOBHSMHU BPEIHbIX
(axTOpOB, BO3/1EHCTBHE KOTOPHIX IPUBOAUT K Pa3BUTHUIO MPO(ecCHOHANBHBIX O0sIe3HeH JIerkoi
Y CpEIHEN cTeneHel TSHKECTH C BpPEMEHHOM yTpaToil Tpy0crocoOOHOCTH;

4 crenens 3 knacca (3.4) - yciaoBus Tpyia, IpH KOTOPBIX MOTYT BO3HUKATh TsXKeJIble (POPMbI
npoecCHOHANBLHBIX 3a00JICBaHUH.

ornacHble (3KCTpEeMalIbHbIE) YCIOBUS Tpy/a (4 KJIacc) XapakTepU3yroTcs YPOBHIMHU
IPOM3BOJICTBEHHBIX (PaKTOPOB, BO3/ICHCTBHE KOTOPHIX B TeUCHHE paboyeil CMEHbI (WIn ee
YacTH) CO3/aeT Yrpo3y AJIs )KU3HHU, BBICOKHH PUCK Pa3BUTHS OCTPBIX MPOGECCHOHATBHBIX
NOpaKEHUH, B T.4. U TSDKENBIX (HOpM.

I'pananus ycnoBuid Tpyzia B 3aBUCMMOCTH OT CTETIEHU OTKJIOHEHHs JeHCTBYIOIUX (PaKTOpoB
IIPOU3BOJCTBEHHON CPElbl U TPYAOBOIO IIpOLecca OT THTMEHUYECKUX HOPMAaTHBOB
npejacrasiena B Tada. 10.7 — 10.9.

YpOoBHU BpeAHBIX BO3JECHCTBUM, p€aIbHO BO3MOKHBIE B YCIIOBUSX IIPOU3BOJCTBA, HE
OTPaHUYMBAIOTCS 3HAYEHUSMH, COOTBETCTBYIOIIMMH Kiiaccy 3.4. [Ipu Oosiee BHICOKHUX 3HAUCHMSIX
yYpOBHEH BpeIHBIX (DAKTOPOB UX BO3JEHCTBHE HA YETIOBEKA MOXKET CTAaTh TPABMUPYIOLIHM
kiacca 4. [Toporossle 3HaU€HUs TAKMX YPOBHEH BpeHbIX (aKTOPOB IS Kilacca 4 MPUBE/IEHBI B
Tabi. 1.

Ta6muua 1. IToporoBsie 3HaueHUs] YpOBHEW BpeIHBIX (PaKTOPOB /s Kiiacca 4

Bpennsie GakTopsl 3HaueHue ypOBHS
Bpenurbie BemecTBa 1-2 kiacca onacHOCTH > 20 IIAK
Bpennble BemiecTBa, omacHble JUIsl pa3BUTHS OCTPOTO > 10 I[TAK
OTPAaBJICHUS
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[Iym, nBA IIpespimenne [y > 35

BuOpanus nokanbHast, 1b ITpessimenue [1J1Y > 12

Bubparnus o6mast, nb ITpesbrmenne [1J1Y > 24

TennoBoe 06yueHmne > 2800 Bt/m2

DJIEKTPUUYECKHUE TTOJIS] TPOMBIIIICHHON YaCTOThI >40 1Y

JlazepHoe uznyueHue > 103 IIJ1Y npu onHOKpaTHOM
BO3JICUCTBUU

CrnenyeTr OTMETUTB, YTO paboTa B YCIOBUAX Tpy/a 4 Kjlacca HE JOMYCKAeTCs, 32 UCKIYEHUEM
JMKBUAALUY aBapUH U MPOBEJCHHUE HKCTPEHHBIX PAdOT AJIS MPEeAYNPEKACHHS aBapUHHBIX
cutyauuil. [Ipu 3ToM paboThI JOIKHBI IPOBOJUTHCS C IPUMEHEHUEM CPEJICTB MHANBUAYAIBHON
3alIUThI U IIPU CTPOIOM COOJIIOJICHUN PEXKUMOB MPOBEJCHUS TaKUX padoT.

HopmartuBHbIe 3HaYeHNS BPEIHBIX U OMACHBIX (PAKTOPOB MPUBEACHBI B CIIPAaBOYHOH JINTEPATYPE.
2.2. OneHka BIUSHUS BpEIHBIX (PaKTOPOB Ha 3/10pPOBbE YETIOBEKA.

BosneiicTBue BpeaHbIX (JaKTOPOB HA 3T0POBBE UEIOBEKA ONPEICTAETCS UX YPOBHIMH,
COBOKYIMHOCTBIO (DaKTOPOB U AJUTEIBHOCTBIO NPEObIBAHNS YEJI0BEKA B 3TUX 30HaX (cM. Tabdu. 1.
-6.).

[Ikana oueHkH yiiep6a 310pOBbIO C YUETOM BIMSHUS BO3MOXKHBIX COYETAaHUI BPEIHBIX
(GakTOPOB U UX YPOBHEH, TSHKECTH U HANPSXKEHHOCTH TPYIOBOTO MPOLEcca Ha 3J0POBbE
paborarouux (tabdn. 2. u 3.).

Tabnuna 2. - CkpbIThIH yiepO 310pOBbIO HA OCHOBAaHMH O0IIEH OLIEHKH Kjlacca yCIOBHM Tpyaa

Jlj;_)n DaKTUYECKHUE YCIOBUS TPya Knacc ycnosuit Tpyna ?{’E;ef()%{():ymlc 3aron
1. 1 hakrop kmacca 3.1. 3.1. 2,5

2. 2 ¢akrtopa kiacca 3.1. 3.1. 3,75 +
3. 3 u 6osee pakTopoB kimacca 3.1. 3.2 5,1

4. 1 hakTop kmacca 3.2. 3.2 8,75 +
5. 2 u 6onee pakTopoB Kimacca 3.2 33 12,6

0. 1 ¢hakrop kimacca 3.3 3.3 18,75 +
7. 2 u 6onee gakxTopoB Kiacca 3.3 3.4 25

8. 1 gakrop knacca 3.4 3.4 50,0 +
9. 2 u 6onee gakxTopoB kiacca 3.4 4 75,1

10. Haymume ¢akropos kiacca 4 4 75,1

Tabauna 3. CKpeITHI yliep0 340pOBbI0 IO MOKA3aTENI0 TSHKECTH TPYIOBOTO Mpoliecca

Ne @daKkTUYeCKUe yCIOBUS TpyaAa Knacc ycnosuii Tpyna Ymepd, cyrox sa
/1 rog Kt

1. Menee 3 (akTopoB Kiacca 2 2 -

2. 3 u 6onee pakToOpoB Kinacca 2 3.1 2,5

3. 1 daxrop kmacca 3.1 3.1 3,75

4. 2 u 6onee pakTopoB kimacca 3.1 3.2 5.1

5. 1 dpakrop knacca 3.2 3.2 8,75

6. 2 ¢axkrtopa knacca 3.2 33 12.6

7. bonee 2 dakTopos kiacca 3.2 33 18,75

MeTouKa KOJIMYECTBEHHOM OLIEHKH yliep0a 340poBbs IpU paboTe B HEOIAronpUATHBIX
YCIOBHAX TPyJa BKIIIOYAET CICAYIOIINE HTAIbI:
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[IpoBonuTCS OIEHKA YCTIOBHIA Tpyla Ha paboyeM MecCTe MO KaKAOMY HETaTUBHOMY (hakTopy,
yKa3aHHOMY B OIMCaHUM BapUaHTa, U YCTAHABIMBAETCS KIacC BPEJHOCTH YCIOBHM Tpyna (cM.
Tabn. 7. - 9);

OnenuBaercs yuepO 37J0pOBbIO B BUJE COKpAIIEHUS MPOIOJKUTENBHOCTH k13HU KIp oT Kiacca
YCIIOBH Tpy/a Ha MPOU3BOJCTBE 1O TabII. 2;

ITpu ouenke ymep06a 310pOBBIO TOJIBKO 110 TOKA3aTEN0 TSHKECTH TPYLOBOIO Ipoliecca
UCIOJIB3YIOT JaHHbIE Ta0m. 3.;

ITpu oueHke yiep6a 310pOBBIO TOJIBKO 110 TOKA3aTENI0 HANPS)KEHHOCTH TPYAOBOTO ITpolecca
BEJIMUMHY yllepOa MPUHUMAIOT 110 KJIACCYy YCIOBUH Tpy/a MO JaHHBIM Ta0i. 4.2., yKa3aHHBIM B
rpage co 3HaUKOM «+».

VY4er BIusHUS BPEIHBIX (PaKTOPOB TOPOACKON M OBITOBOM Cpell Ha 3/10pOBbE JHOIeH OOBIYHO
IPOBOJUTCS IO YNPOLICHHBIM MTOKa3aTeNsIM, IPUBEJICHHBIM B Ta0. 4.

Tabmuua 4. CKkpbITHIH yIepo 310pOBbIO 10 BpeaAHBIM (hakTopam ropojckoit (Kr) u 6s1ToBoi
(K0) cpensbl, cyTku/Toz

DaKTOpBI TOPOJICKOUN CPEBI Kr

3arpsi3HEeHUE BO34yXa B KPYIHBIX FOpoIax 5

E3n1a B yacel «Imuk» B 06H_ICCTBCHHOM TPAaHCIIOPTE CKCAHCBHO B TCUCHUC 1 gaca | 2

@DaxTopbl OBITOBON CpeIbl Ko
[TpoxuBaHue B HEOIArOMPUATHBIX KUJIUIIHBIX YCIOBUAX 7
Kypenue no 20 curaper B IeHb 50

2.3. OneHka BIUSHHS TPABMOOIACHBIX (DaKTOPOB HA YEIOBEKA B MPOU3BOJICTBEHHBIX, TOPOJCKIX
U OBITOBBIX YCIIOBHSX.

BeposiTHOCTh TpaBMUPOBaHMSI YENOBEKA B Pa3IMYHBIX YCIOBUSIX €r0 KU3HEAEITEIbHOCTH
OLICHMBAETCS BEJITMYMHON MHINBHyaIbHOrO pucka R..

[Ipu ncnoAb30BaHNHU CTATUCTUYECKHUX JTAHHBIX BEIMYMHY pUcKa 1/ (4e1.rox1) OonpeaensioT 1Mo
dbopmyre:

R =Ntp / No, (6.)

rzae NTp - uncio TpaBM 3a rof; NO - YMCIEHHOCTh Pa0OTaBIIUX B TOT XK€ MEPUOI.
TpaBMOONACHOCTH Pa3INYHbBIX IPOU3BOJACTB U OTpaciell MoKa3aTeIIMU YacTOThl TpaBMaTH3Ma
K4 u Kcu onenuBarot o ¢popmynam:

Ku = (N1p / No) 1000 (7.)

Kcu = (Ncu / No ) 1000, (8.)

rae Ku - nokasarens 4acToThl TpaBMaTu3Ma, a KCH - mokaszarenab TpaBMaTU3Ma CO CMEPTEIbHBIM
ucxonom, npuxozasmuecs Ha 1000 padoraromux; Ncu - 4MCcI0 TpaBM CO CMEPTEIbHBIM HCXO0M
3a rof.

Herpyano Bunets, uto npu usBectHbix Ku n Keu pucku noinyuurs TpaBMy RTp nnm noru6uHyTh
Ha Npou3BojcTBe Reu OynyT onpenenarses no Gopmynam:

Rtp =Ku /1000 (8) 9)

Rcu = Kcen / 1000 (9) (10)

[To nannbM 3a 2005 r. nokaszarenu K4 u Kcu B pa3ianuHbIX 0Tpaciisgx 3KOHOMHUKHU U 110
OTJENIbHBIM IpoQeccusiM CBEeICHbI B TA0IUIy 5.

Tabmuua 5. [okazatenn Ku u Ken B pa3indHbIX 0Tpacisix SKOHOMHUKH U MO OTIEITbHBIM
npodeccusim

Otpacinb, npodeccus Ku Kcu

ITo Bcem otpacisam 5,0 0,15
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[TpOMBITIIIEHHOCTH (B CPEIHEM) 5,5 0,133
DIEeKTPOIHEPTeTUKA 1,7 0,131
DIEKTPUUECKHUE CETH 2 0,211
TemnoBele ceTn 3 0,132
Hedrenepepaborka 1,6 0,058
XuMuyeckasi MpOMBIIUIEHHOCTh 3,1 0,104
VYrosbHast MPOMBIILIEHHOCTh 25,3 0,406
UepHas MeTaymyprust 3,6 0,146
[IBeTHasa MeTauTyprus 4,5 0,216
[IpubopocTtpoenue 3,1 0,061
ABTOMOOMIIBbHAS TPOMBIIIUICHHOCTD 4.6 0,069
Jleco3araTroBka 21,2 0,479
JleconunbHOE MPOU3BOJCTBO 16,7 0,246
[InmeBast pOMBIIIIEHHOCTD 6,0 0,122
[InBoBapHOE IPOU3BOJCTBO 7,0 0,185
CnupToBas NpOMBIIIJIEHHOCTb 2,3 0,029
MsicHast 1 MOJIOUHASI POMBIILIEHHOCTh 7.4 0,079
CenbCcKoe X03SICTBO 8,3 0,216
Tpancnopt 3,6 0,162
’Kene3Ho1opokHbIM 1,3 0,111
Bonubrit 5,0 0,345
ABHAITMOHHBIN 2,5 0,264
CTpoUTENnbCTBO 53 0,312
KommyHansHOE X0351CTBO 3,2 0,037
3ApaBoOXpaHEHUE 2 0,009
Bopgurens - 0,32

DIEeKTPOCBAPIINK - 0,20

["a3ocBapimuk - 0,21

['py3unx - 0,18

Cnecapb - 0,11

KpanoBmuk - 0,14

Puck npuHyIuTeIbHOM THOETH JII0ICH B HEMPOU3BOICTBEHHBIX ycaoBusax Rb, RI" moxHo
NPUOJIMKEHHO OLICHUBATh, MOJIb3YACh TaHHBIMU, TPUBEICHHBIMHU HIKE:

Tabnuna 6. Puck npunynutenbHol rudenu Jroeil B HEIPOU3BOACTBEHHBIX YCIOBHIX

[Tpuunna Puck rubenu yenoseka

ABTtokaTtacTpoda 2,5-10-4
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ABwuaxkaracpoda 1-10-5
DJIeKTpOTpaBMa 6 -10-6
ITagenue yenoBeka 1-10-4
[Tanenue npeaMeToB Ha yeIOBEKa 6- 10-6
BosgelicTBue miamenu 4-10-5
YTomnenue 3-10-5
Apapus Ha ADC (Ha rpaHuue 5-10-7
tepputopuu ADC)

[Ipuponnsle sBnenus (Moaxuu, yparaus!l | 10-6 - 10-7
U 1p.)

Breraucnenne BCPOATHOCTU ru0eny JenoBeKa B eI HECOBMCCTHUMBIX COOBITHH IMPOU3BOAUTCA

o ¢popmye
n
R=XZRi,
i=1

(11)

rae Ri - BeposATHOCTh HHAUBUIAYATBHOTO COOBITHS; R - cyMMapHBIi pUCK OT n
MOCJIEIOBATEIbHBIX COOBITUH.

Tabmuna 7. Kiaccsl ycinoBuii Tpyaa B 3aBUCMMOCTH OT YCIIOBUH Tpy/a.(TeMmiepaTypa, blib,
111yM, BUOpaIiK, TEIJIOBOE U3JIyuyeHHe U ocBeleHue PM)

Kiacc ycrnoBuii Tpya

Do 1 2 3.1 3.2 3.3. 3.4.
P OoNTUMAaNbHEl | gomyctumpl | BPCAHBL | BPEAHBL | piyenppyii BpEJIHBII

paboueii cpenbl | . 8 i i

" " 1 , 3 creneHu 4 cremenu
Temneparypa
BO3/lyXa Ha
pabouem mecre, | 18,20 21...22 23...28 ]29...32 |33...35 >35
0c: 20...22 17...19 15...16 |7...14 |Humxe+7 |-
Toxkcuunoe
BEIIECTRO, - <1 1,0...2,5 1 2,6...4,0 | 4,0...6,0 >6
TIpoMbImierHas
MbLIb, - <1,0 1...5 6...10 11...30 > 30
KpPaTHOCTb
Bubpanms, Ha yposue
[IPEBbIIICHHE Huxe ITAY Ty 1...3 4...6 7...9 >9
| N AVAR™) N
Hpomermnere | _ | Pagro TULY | 1..5  |6..10 |>10 > 10
i 1mym, c
YABTPESBYK, | _ Pagro IIJIY | 1...5  |6...10 | 11...20 >20
IIPEBBIIIICHHE
MnTencuBHOCTh 1001- [ 1501- | 2001...250
TEIIIOBOTO <140 141...1000 1500 2000 0 >2500
OCBEIIEHHOCTD
pabouero mecra,
JIK: > 1 1,0...0,3 <03 >0,5 <0,5 -
MuH. 00BEKT 5...9 3..4 1...2 4...9 1...3 -
pa3and.. MM
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Tabnuna 8. Kiaccsl ycnoBuii Tpyza 110 nokas3aTessiM TSKECTH TPYAOBOI0 IIpolecca

Tloka3zaTenu TaKeCTH
TPYAOBOTO Tporiecca

Kitaccesl ycioBuii Tpyna

OntumanbHbIN
(nmerkast
buszndeckas

vvvvvvvvv o)

HonycTumblii
(cpenuss

buszndeckas
vvvvvvvvv P

Bpenusiii (TspKenBIN TPYQ)

1 crennienun

2 CTEIEHU

1. ®u3nueckas JAUHAMHYCCKAasd HAarpys3kKa

KT * M)

(enMHHUILIBI BHEIIHEH MeXaHUYeCcKO paboThl 32 CMEHY,

1.1. Ilpn
peruoHaNbHOU
Harpyske (c
PEUMYIIECTBEHHBIM
Y4aCTUEM MBIIII PYK
U TUIEYEBOTO M0sica)
IIpU NIEPEMEILIEHUN
rpy3a Ha pacCTOSIHUE
o 1 m:

TUTSL MY>)KYUH

JUTSI JKEHTIIHH

o 2 500
o 1500

1o 5 000
1o 3 000

no 7 000
1o 4 000

ooitee 7000
ooiee 4000

1.2. IIpu o61eii Harpyske (C ydacTheM MBI PYK, KOpITyca, HOT):

1.2.1. ITpu
IIEPEMELICHUH I'Py3a
Ha paccTosHue ot |
nosSwm

JUISL MY>KUYUH

JUISL JKEHIIIMH

no 12 500
o 7 500

1o 25 000
1o 15 000

1o 35000 mo 25
000

ooiee 35000
ooiee 25000

1.2.2. ITpu
HepeMeleHUH Ipy3a
Ha paccTosiHue Oosee
Sm

TUTSL MY»K9UH

JUIsl KEHIIMH

o 24 000
1o 14 000

1o 46 000
1o 28 000

o 70 000 mo
40 000

ooitee 70000
ooiee 40000

2. Macca nogHMMaeMOro U MEPEMEIIAEMOro Ipy3a BpYUHYIO (KT)

2.1. llonveMm u
nepeMeIeHIe
(pa3zoBoe) TsKecTH
NIPY YePEIOBAHUU C
JIpyroi pabotoit (10
2 pa3 B 4ac):

JUTSE MYXKYUH

JUTs YKSHIIIMH

no 15
o 5

1o 30
o 10

o 35
mo 12

ooiee 35
Ooiee 12

2.2. llonveM u
nepeMeIeHIe
(pa3zoBoe) TsKecTH
MIOCTOSIHHO B T€YCHUE
paboueit CMEHBI:

TUTSE MYXYUH

JUTSI JKEHIIHH

o 5
o 3

mo 15
no 7

10 20
no 10

ooiee 20
ooiee 10

2.3. CymmapHas macca

I'PYy30B, ICPECMECIIACMBIX B TCUCHUC KAXKJIOTO YaCa CMCHBI!

2.3.1. C paGoueit
TIOBEPXHOCTH
AJI MYXKYUH

o 250

1o 100

o 870
1o 350
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JUTSL JKEHIIINH

2.3.2. C mona
JUTSE MY>KYUH
IS JKEHIUH

no 100
1o 50

o 435
o 175

o 600
1o 350

ooiee 600
ooiee 350

3. Crepeotunusle paboure ABMKEHUS (KOJTMYECTBO 32 CMEHY)

3.1. IIpu nokanbHOMI
Harpyske

(c yyacTueM MBI
KHCTEH U MaJIbIEB

pyK)

10 20 000

1o 40 000

10 60 000

ooiee 60 000

3.2. Ilpu
pEruoHaIbHON
Harpyske (mpu padote
c
PEUMYIIECTBEHHBIM
y4aCTHUEM MBIIII] PYK
U TJIEYEBOTO M0sica)

1o 10 000

1o 20 000

10 30 000

ooiee 30 000

4. Crarnueckasi Harpy3Ka - BeIMYMHA CTATUIECKOW HATPY3KU 32 CMEHY IPH YACPKAHUH IPy3a,
MPUIOKEHUN YCHIIUH (KTC - C)

4.1. OgHoit pyKoit:

JUISL MYKYUH 1o 18 000 1o 36 000 1o 70 000 6omee 70 000
JUTS SKEHIINH o 11 000 1o 22 000 1o 42 000 6onee 42 000
4.2. Jlsywms pykamu: Gonee 140000
JUTSL MY>KYUH 10 36 000 10 70 000 1o 140000 Gortee 84 000
IS YKEHIIUH o 22 000 o 42 000 o 84 000
4.3. C yuactuem
MBIIII KOpITyca 1 1o 43 000 o 100 000 o 200000 ooitee 200000
HOT: JJI MY>KYMH 10 26 000 1o 60 000 10120 000 6omee 120000
JUIS JKEHITH
5. Pabouas no3a
5.1. PaGouyas mo3a CsoOonHas, ITepuonuueckoe, | llepuonnueckoe, | [lepnoanueckoe,
ynobHas mo3a, | 10 25 % 10 50 % 6omee 50%
BO3MOKHOCTh | BPEMEHHU CMEHBI, | BDEMEHU CMCHBI, | BP€MEHH CMEHBI
CMCHEI HaXO0XJICHUE B HaXOXXJICHUEC B HaXOXXJICHUC B
pabouero HEyI00HO# HEYIO0OHOM HEYIO0OHOM
MOJIO’KEHHUS (pabora c u/im u/nim
Tena (cuns, MMOBOPOTOM (buKCUpOBaHHON | (pUKCUPOBAHHOM
CTOS). TYJIOBHILA, o3e; o3e;
Haxoxnenue | HeymoOHBIM npeObIBaHKE B npeObIBaHKE B
B [103€ CTOs pa3sMeLeHneEM BBIHYKJICHHON BBIHYKJICHHON
1o 40% KOHEYHOCTEeH 1 | mo3e (Ha no3e (Ha
BpEMEHU ap.) w/vim KOJICHSX, Ha KOJICHSX, Ha
CMEHEL. (UKCUPOBAHHOMW | KOPTOUYKAX U T. KOPTOYKaXx H T.
rmose m.) 10 25 % 1.) 6omnee 25 %
(HEBO3MOXHOCTh | BpEMEHHU CMEHBI. | BPEMEHH CMCHBI.
H3MCHEHHUS Haxoxxnenue B Haxoxxnenue B
B3aMMHOT'O rmo3e crog 10 80 | mo3e cTos OoJiee
ITOJIOKEHUS % BpeMeHU 80 % BpeMeHn
Pa3IUYHBIX CMEHBI CMEHEL.
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JacTel Tena
OTHOCHTEIHHO
JIPYT 1pyTa).
Haxoxnenne B
no3e crod 1o 60
% BpeMeHU

CMEHBI.
6. HakioHnsl kopryca

6.1. Hakmonst

KopIyca

(BBIHY)KJICHHBIE 1o 50 51-100 101 -300 csbime 300
6omee 30°),

KOJMYCCTBO 3a CMCHY

7. HepeMeH.[CHI/IH B IIPOCTPAHCTBC, O6YCJ'IOBJ'ICHHI>I€ TCXHOJJOIMYCCKHUM IIPOLECCOM

7.1. 1o ropusoHTaNN

mo 4

o 8

mo 12

oousee 12

7.2. Tlo BepTuKanu

mo 1

1o 2,5

o5

Ooiee 5

Tabnuna 9. Kiaccsl ycnoBuii TpyAa 1o nokasaTesssM HanpsDKEHHOCTH TPYAOBOTO Ipolecca

Mokasarenu Knaccel ycnosuii Tpyna
HaIPSKEHHOCTU OnTumanbHbII Jonyctumsli Bpeaublii (HAIPsKSHHbIA TPy
TPYAOBOTO (Hanpspxennocets | (HanmpsbxkeHHOCTB
npoiecca TpyJla JErKou TpyJla CpeiHen 1 crenenn 2 cTeneHu
Amarrarriz) Amarrarriz)
1. UHTEennexTyalbHble Harpy3Ku:
1.1. Conepxxanne | OTCyTCTBYET Pewenune Pemenne DBpucTHYECKA
paboThI HEOOXOJUMOCTh | IPOCTHIX 3a7a4 CIIOKHBIX 3a/a4 C | s (TBopUecKasi)
MPUHATHUSA M0 UHCTPYKLIHUHU | BEIOOPOM IO NeSTeIbHOCTD,
peueHus U3BECTHBIM TpeOyrorast
alaropuTMam penieHus
(paboTa mo anropuTMa,
cepuu €MHOJINYHOE
MHCTPYKLUHN) PYKOBOJCTBO B
CJIOXKHBIX
CUTYyaIUAX
1.2. Bociipusitue | Bocnpusitue Bocnpusarue Bocnpusarue Bocnpusarue
CUTHAJIOB CUTHAJIOB, HO HE | CUTHAJIOB C CUTHAJIOB C CUTHAJIOB C
(uadopmanmm) U | Tpedyercs nocaeayromen MOCIEAYIO UM MocaeAyromen
UX OLIEHKA KOppEeKLHUs KOppeKLuen CONOCTABIICHUEM | KOMILJIEKCHOU
IeucTBUHU JIECUCTBUH U dakTUIeCKUX OLICHKOH
onepanuit 3HAYECHUU CBSA3aHHBIX
napameTpoB C UX | TapaMeTpOB.
HOMUHaJIbHBIMH | KoMmekcHas
3HAYCHUSAMU. OLICHKA BCEM
3aKIouuTeNbHAs | IPOU3BOICTBE
OLICHKA HHOU
bakTHyecKux JeATETbHOCTH
3HAYEHUI
apamMeTpoOB
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1.3. O6paboTka u O6paboTka, O6paboTka, KoHnTpois u
Pacripenencuune BBITIOJTHCHHE BBITIOJTHCHHE poBepKa u peBapuTEeIh
byHKIMI 10 3aaHus 3aJJaHus U €To KOHTPOJIb 3a Has paboTa 1o
CTCTICHH poOBEpKa BBITIOJTHCHHEM pacrpeneneHu
CII0KHOCTH 3ajaHus 10 3aJlaHUi
3a/laHus IPYTHM
JIUIIAM.
1.4. Xapaxrep Pabota no Pabota no Pabota B Pabota B
BBITMOJIHSAEMON UHAMBUAYAIbHO | YCTAaHOBJICHHOMY | YCIOBHSIX YCIOBUSAX
paboThI My IIJIaHy rpaduxy ¢ nedunura nedunura
BO3MOXXHOH €ro | BpeMeHU BpPEMEHHU U
KOppeKLHen 1o UHPOPMALINH C
X01y MOBBIIICHHON
e TEIIbHOCTH OTBETCTBEHHOC
TBIO 32
KOHEYHBII
pe3ynbTar
2. CeHCOpHBIE Harpy3Ku
2.1. JInuTenbHOCTh
COCPEAOTORCHHA! 1 10 25 26— 50 5175 Goxee 75
o Habmonenus (%
BPEMEHU CMEHBI)
2.2 I1noTHOCTH
CUTHAJIOB
(CBETOBBIX,
3BYKOBBIX) U 1o 75 76 —175 176 — 300 6o1ee 300
COOOIIIEHUN B
cpennem 3a 1 yac
paboThl
2.3.Yucno
IPOU3BOJCTBEHHBI
X OOBEKTOB 1o 5 6—-10 11-25 6oxee 25
OJIHOBPEMEHHOTO
HaAOJIIOEHUS
2.4. Pazmep
00beKTa
pasnuueHus (mpu
er?;sTOHHHH oT 51,1 My -
PaGOTAIOMEro 10 6omee 50 %; 1-0,3mm -
oGBeKTa 6osee 5 MM - 1-0,3mMm - 6omee 50 %; meHee 0,3 MM -
A 100% 10 50 %; menee 0,3 MM - 6onee 50 %
meHee 0,3 MM - 26 - 50 %
6omee 0,5 M) B MM
o 25 %
IPH JUTUTETFHOCTH
COCPEI0TOYEHHOT
o Haomoaenus (%
BPEMEHH CMEHBI)
2.5. Pabota c
ONTUYECKUMU
npubopamu 1o 25 26 -50 51-175 6omee 75
(MUKPOCKOTIBI,

JyObl U T.1.) IpH
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JUIATEIBLHOCTH
COCPEIOTOYCHHOT
o Habmonenus (%
BPEMEHU CMEHBI)

2.6. HaGnronenue
3a dKpaHaMu
BUICOTCPMHHAJIOB
(4acoB B cMeHY):
npu OYKBEHHO-

U(POBOM THIIE 1o 2 1o 3 10 4
OTOOpaKCHHS

6onee 4
UHpOpMALIUU: TIPU
rpaduueckom 1o 3 1o 5 106
TUTIE

6oiee 6
OTOOpaKCHHS
uHpOpMaLNN:
2.7. Harpy3ka Ha Pazb6opumnBoct

Dy Pa3zbopunBocTh Pa3bopunBocTh p
CIIyXOBOH b CJIOB U
ananH3aTop (Ipu CJOB M CHTHAJIOB | CJIOB M CHTHANOB |
p (TP Pa3z6opunBoCTb ot 90 o 70 %. ot 70 o 50 %. o

IIPOU3BOJCTBEHHO meHee 50 %
N CJIOB M curHanos | Mmerorcs Nmerores
11 He0OXOAMMOCTH Nmerorcs

BOCIIPUATHUS PEUH

ot 100 1o 90 %.

noMmexu, Ha hoHe

noMmexu, Ha hoHe

IIOMEXH, Ha

[Tomexu KOTOPBIX peyb KOTOPBIX peyb
WIH ¢doHe KOTOpBIX
OTCYTCTBYIOT CJIBINIIHA HA CIIBINIIHA HA
g depeHupoBa peub CIbIIIHA
paccTosiHUU A0 paccTosiHuu 10 2
HHBIX CHUTHAJIOB) Ha PacCTOSHUU
35M M
mo1,5m
2.8. Harpy3ka Ha
rOJIOCOBOM
anmapar
(cymmapnoe 1o 16 1o 20 1o 25 Oonee 25
KOJIMYECTBO YacoB,
HaroBaprBaeMoe B
HEJICITIO)
3. DMoOIMOHAIbHBIE HATPY3KU
3.1.Crenensn Hecer
OTBETCTBEHHOCTH Hecer Hecer OTBETCTBEHHOC
3a pe3yabTaT OTBETCTBEHHOCTh | OTBETCTBEHHOCTH | Th 32
cOOCTBEHHOMU Hecer 3a 3a byHKIMOHATL
€SITEIbHOCTH. KIIMOHATbHOE KIIMOHAJIBHO | HOE KaYyeCTBO
A OTBETCTBEHHOCTh Pymxn Pymxu .
3HAYMMOCTh KauecTBO € KauecTBO KOHEUYHOM
3a BBINOJHEHUE o
OIINOKH BCIIOMOTaTeNbHbl | OCHOBHOM IPOAYKIINH,
OTJIEbHBIX
X pabor paboThI paloTHl,
AJIEMEHTOB .
. (3amanuii). (3amanus). 3aJIaHus.
3agaHuii. Bieder " o
33 CoGoi Brneuer 3a coboit | Baeuer 3a co0Ooit | Baeuer 3a
JOTIOTHUTEJIbHBIC | UCIIPAaBIIEHUS 32 | cOo0Oi
JOTIOTHUTEIbHBIE
YCHIIHSL CO cyer MOBPEXKJICHUE
ycunus B pabote
CTOPOHBI JOTIOTHUTEIIBHBI | 000PYIOBaHUS
CO CTOPOHBI .
BBIIIECTOAIETO | X YCHJIUMA BCETO | , OCTAHOBKY
paboTHHKA
PYKOBOJCTBA KOJJIEKTUBA TEXHOJIOTHYEeC
(bpuragupa, (rpymisl, KOro Iporecca
MacTtepa | T.I1.) Opuransl M T.1.) | ¥ MOXKET
BO3HUKHYTh
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OIMaCHOCTb AJIA
KHU3HHU

3.2. CreneHb
puCKa IS
COOCTBEHHOI
KU3HU

HUckmrouena

Bepositha

3.3. Creneun
OTBETCTBEHHOCTH
3a 0€30I1aCHOCTH

JPYTUX JIL

HUckmouena

Bo3morxHa

3.4. KonnuecTBo
KOH(JIMKTHBIX
CUTYalH,
00YCIIOBIIEHHBIX
npodeccuoHanbHO
U NesTeIbHOCTBIO,
3a CMEHY

OTCyTCTBYIOT

Boiee 8

4. MOHOTOHHOCTb Harpy3o0k

4.1. Yucno
3JIEMEHTOB
(mpuemoB),
HEOOXOIUMBIX I
peanu3anuu
MPOCTOTO 3a/IaHUS
WM B
MHOTOKPAaTHO
MTOBTOPSTFOIITUXCSI
oTepaIusx

ooiee 10

MeHee 3

4.2.
[IponomxuTensHO
CTh (B ceK)
BBITIOJTHEHUS
IIPOCTBIX 3aTJaHUM
WIH
HOBTOPSIOLIUXCSA
onepanuin

ooiee 100

100 —25

24-10

menee 10

4.3. Bpewms
aKTHBHBIX
nerctBuii (B % K
POJOHKUTEITHLHOC
TH CMEHBI). B
OCTaJIbHOE BPEMsI
— HaOIroIeHueE 3a
XOZ0M
MIPOU3BOJICTBEHHO
o mporecca

20 u Ooiee

19-10

MeHee 5

4.4,
MOHOTOHHOCTh
MIPOU3BOJICTBEHHO
11 00CTaHOBKH
(Bpems
ITaCCUBHOT'O

MmeHee 75

76-80

81-90

ooitee 90

249




HaOJIFOJEeHU 3a
XOZ0M
Texmpouecca B %
OT BpEMCHH
CMEHBI)

5. Pexum paboThl

5.1. dakTuyeckas
MPOJIOJDKUTENBHO | 6 — 7 4 8—9u 10-124 oomee 12 g
CTh paboyero JHd
5.2. CMeHHOCTh OpnHocmeHHast JIByxcMeHHas TpexcmenHas Heperynspnas
paboTsl pabora (6e3 pabora (6e3 pabora (paboTa B | CMEHHOCTb C
HOYHOI CMEHBI) | HOYHOM CMEHBI) | HOYHYIO CMEHYy) | paboToii B
HOYHOE BpeMsl
5.3. Hanuune ITepepsiBbI ITepepsiBbI IIepepsIBBI HE ITepepsiBbI
pernaMeHTHpPOBAaH | pErylaMEHTUPOBA | pErjlaMeHTHpPOBa | PETIAMEHTHPOBA | OTCYTCTBYIOT
HBIX IIEPEPBIBOB U | HBI, JOCTATOYHOU | HBI, HBI U
ux MPOJOJIKUTENBHO | HEIOCTATOYHONH | HETOCTaTOYHOM
IPOJODKUTENBHO | cTU: 7 % 1 6ojee | MPOJOJKUTENIBHO | IPOAOIKUTEIBHO
CTb pabouero ctu: ot 3 10 7% ctu: 10 3 %
BPEMEHU pabouero pabouero
BpPEMEHHU BpEMEHHU

3.4.3 Pe3ynbTaThl U BBIBOJBI:
1. BuuMarenpHO U3y4HUTE BapUaHT 3a/1aHUs, BhIIaHHBIA BaM npenogaBaTenem.
2. OmpenenuTte KJacc YCIOBHM TpyJa B COOTBETCTBUHU C 3aJJaHUEM 110 Tadiumam 7-9
3. IlpoBeauTe KOJMYECTBEHHYIO OLIEHKY yliep0a 3J0poBbI0 IpHU paboTe B HEOIATONPUATHBIX
YCIOBUSX Tpy/a 1o Tabi. 2. u 3, a TakXKe KU3HU B FopoJie U B ObITY 10 TabiI. 4.
4. OueHuTte pUCK MOJIy4eHHUs TpaBMbl RTp uium puck rubenu Ha npousBoacTse Reu, cormacHo
dopmynam (8) u (9.) , 3Has BenuuuHbl Ku 1 Kcu w3 tabdu. 4.5., a puck rubenu B
HENpOu3BOACTBEHHBIX ycioBusAx Rb, RI" u3 tadmn. 6.
5. Cnenaiite BBIBOJBI U IPEIOKUTE pekoMeHaanuu mo ysennueHuto CIDK u cHmkeHuto pucka
Rtp n Re.m.

I'pagauuu ycnoBuil Tpyda B 3aBHUCHUMOCTH OT CTENEHU OTKJIOHEHUS ACHCTBYIOLIUX
(axTOpPOB MPOU3BOJICTBEHHOH CPelbl M TPYJOBOTO MPOLIECCa OT THTHEHHYECKIX HOPMATHUBOB.

3.2 IIpaktuueckoe 3ansatue Ne [13-2 (2 yaca).

Tema: «HTerpasbHas 0a1IbHAS OLIEHKA TAKECTH U HANIPSIZKEHHOCTH TPYA2»

3.2.1 3aganume nasi padorbi: 1. M3yunTh OCHOBHBIE TOJOKEHUS M METOJHKY.
[MonroroBute ¢GopmMy TaOMUIBI W 3aHECTH B HEE MCXOJHBIC JaHHBIC COTJIACHO IaHHBIM
BApUAHTA;

2. OmpenenuTh MHTETpalIbHYI0 OaJbHYIO OLEHKY TsDKeCcTH Tpyna mo dopmyne (1.) ¢
yaetoM hopmyisl (2.);

3. OnpenenuTb KaTErOPUIO TSKECTU TPYAA U JaTh €€ ONpEeIICHUE;

3.2.2 Kparkoe onucanue MPpoOBOAUMOIO 3aHATHSA:

Pabouast cpena yesoBek - omepaTrop MpeACTaBIseT co00i COBOKYMHOCTh (PH3MUECKHUX,
XUMHYECKHX, OHOJOTUYECKHX, COI[HAIBbHO-TICUXOJOTHYECKUX M ACTETUYECKUX (HaKTOpOB
BHEILIHEU Cpebl, BO3ICHUCTBYIOINX Ha OIepaTopa.

Paznuyaror yerbipe ypoBHsS BO3AeHCTBUS (DakTOpoB paboueil cpenbl Ha 4YeIOBEKa,
HEoOXO0UMBIE JJI UX Y4€Ta U HOPMUPOBAHUS:

— KOM(OpTHasi cpeia 00ecrneynBaeT ONTHMAIbHYIO THHAMHUKY paboTOCIOCOOHOCTH
oreparopa, XOpoulee CaMOUyBCTBHE U COXPAHEHHE €T0 370POBbS;
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- OTHOCHUTEINIbHO AucKoMpopTHas paboyas cpefa oOecrieunBaeT Mpyu BO3ACHCTBUU B
TE€YEHHUE ONPEJCIICHHOTO HMHTEpPBala BPEMEHHU 3aJaHHYI0 pabOTOCIIOCOOHOCTh U COXpaHEHHE
3JI0POBBSI, HO BBI3BIBAET y UEJIOBEKAa CYyOHEKTUBHBIC OIIYIICHHS U (YHKIIMOHATIbHBIE N3MEHEHHUS,
HE BBIXOJISAIINE 32 TPECITbl HOPMBI;

- JKCTpeMaibHas paboudas cpea HPUBOIUT K CHIXKEHHIO pabOTOCIOCOOHOCTH
orepaTopa M BbI3bIBa€T (PYHKIIMOHAIbHbIE U3MEHEHUS, BBIXOMSIINE 3a MPEAeTIbl HOPMbI, HO HE
BEyIINE K MAaTOJIOTMYeCKIM U3MEHEHHSIM HITH HEBO3MOXXHOCTHU BBITIOJTHEHHSI paOOTHI;

- CBEpXAIKCTpeMallbHasl CpeJia MPUBOANT K BOZHUKHOBEHHUIO B OpraHU3MeE UelOBeKa
MaTOJIOTUYECKUX M3MEHEHUN MIIM HEBO3MOYKHOCTH BBITTOJIHEHUS PaOOTHI.

KommekcHyto oreHky (aktopoB paboyeil cpenbl NMPOBOASAT Ha OCHOBE METOIUKH
(bU3HOTOTHYECKON KITaCCU(PUKAIIMH TSHKECTH PadoT.

Taocecmv  mpyoa  —  XapaKTE€pUCTHKa  TPYAOBOTO  IIpoliecca,  OTpakarouias
MPEUMYIIECTBEHHYI0 Harpy3Ky Ha OIOpHO-IBHUraTeNbHbIN ammapar W (yHKIMOHAJIbHBIE
CHUCTEMBbl Opranu3Ma (CeplIeYHO-COCYAMCTYI0, IbIXaTeNbHYI0 U Jp.), OOecrednBarouue
KU3ZHEJCATENbHOCTD.

Taorcecms mpyoa xapakmepuszyemcsi:

- buznyecKoil TMHAMHUYECKON HArpy3KOii;

- Maccoi MOJTHUMAaeMOro U MepeMelaeMoro rpysa;

- OOIINM YHCIIOM CTEPEOTHITHBIX pab0UYHX ABMXKEHUN;

- BEJIMYMHOM CTATUYECKOU HATPY3KH;

- dbopMoii pabodeii mo3kI;

- CTENEHbIO HAKJIOHA KOPITyCa;

- NEepPEMELICHUSMH B IPOCTPAHCTBE.

Hanpsaxcennocme mpyoa - xapakmepucmuka mpyoogo2c0 npoyeccd  Ompadcarouast
HA2py3Ky NpPeuMyuwecmeenHo Had UYEHMPAIbHYI0 HEPEHYI0  CUCMEM), Op2aHbl Y)8CMmSs,
IMOYUOHATILHYIO chepy paboOmHUKA.

K ¢daxTopam, xapakTepu3yronM HaPsKEHHOCTh TPY/1a, OTHOCSTCS:

- UHTEIJICKTyaIbHBIC;

- CEHCOPHBIE;

- SMOILIMOHAIbHBIE HATPY3KHU;

- CTeNeHb MOHOTOHHOCTH Harpy3okK;

- pexuM paboTHI.

Onacnolii  npou3goocmeennulll ¢akmop — GaKkTop cpelbl U TPYIOBOTO TIpoliecca,
KOTOPBIM MOKET ObITh MPUYMHON OCTPOro 3a00JI€BAaHUS WJIM BHE3AIHOTO YXYAIIECHUS 3I0POBbS
U CMEpTH.

B 3aBucHMMOCTH OT KOJMYECTBEHHON XapaKTEPUCTUKU U MPOAOJIKUTEIBHOCTU IEHCTBUS
OTJIeIbHBIE BPEIHbIE MPOU3BOICTBEHHBIE (DAKTOPHI MOTYT CTaTh OMACHBIMH.

[TpodeccnoHaNbHBII PUCK — 3TO BEIMYWHA BEPOSITHOCTU HAPYIICHUS (IIOBPEKICHUS)
3JI0POBBS C YUETOM TSKECTH MOCIEACTBHI B pe3ynbTare HeOIaronpusiTHOro BIAUSHUS (PaKTOPOB
IIPOU3BOJCTBEHHON CPEbl U TPYAOBOTO IpoOIIECCa.

Onenka npodeccHoOHAIBHOTO pPHUCKAa MPOBOAMUTCA C YYETOM BEJIWYMHBI SKCIIO3HUIIUU
HOCJIEAHUX, TIOKa3aTeNel COCTOSIHUS 30POBbs U yTpaThl pad0OTOCIIOCOOHOCTHU MOCIEAHUX.

3amuTa BpeMEHEM — YMEHbUICHHE BPEJHOTO BO3JEHCTBUS HEOIAronpusITHBIX (PakTOpOB
IIPOU3BOJICTBEHHON Cpebl U TPYIOBOTrO Ipolecca Ha pabOTAIOIIKX HA CYET CHHXKEHUS BPEMEHU
HUX JEUCTBUSL:

- BBEJICHUE BHYTPHUCMEHHBIX ITEPEPHIBOB;

- COKpaIeHHOTo paboyvero THS;

- YBEJIMYEHHUE MPOIOJKUTENILHOCTH OTIIYCKA;

- OTpaHHYEHUE CTa)Ka pabOTHI B TaHHBIX YCIOBUSIX.

Ipunyunel kraccugurayuu yciosuii mpyoa:
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Onmumanvusie ycnosus mpyoa (1 xiaacc) — Takue ycJIOBUs, P KOTOPBIX COXPaHSIOTCS
310pOBbE pPalOTAIOLIMX U CO3JAIOTCS MPEANOCHUIKM JUIsl MOAJEPXKaHUS BBICOKOTO YPOBHS
paborocrnioco6HOCTH. ONTUMAaNbHBIE HOPMATHUBBI MPOHU3BOJCTBEHHBIX (DaKTOPOB YCTAHOBIICHBI
JUIs MUKPOKJIMMAaTHYEeCKMX IapaMeTpoB M (akTOpOB TpyAoBoro mnpouecca. Jas Apyrux
(GakTOpPOB YCIOBHO 3a ONTHMAJbHBIC NPUHUMAIOTCS TAaKHE YCIOBHUSA TpPYyJAa, NMPU KOTOPBIX
HeOaronpusaTHele (GaKkTOpbl OTCYTCTBYIOT JHMOO HE MPEBBIIAIOT YPOBHU, IPUHATHIE B KaUECTBE
0e30MacHbBIX I HACETICHHUS.

Honycmumvie ycnosus mpyoa (2 Kjlacc) XapakTepU3yroTcs TaKUMH YPOBHSIMH (PaKTOPOB
cpeabpl M TPYJOBOTO TpoOIEecca, KOTOpPBHIE HE MPEBBIIIAIOT YCTAHOBICHHBIX THTHEHHYECKUX
HOPMAaTHUBOB JJs1 pabO4YMX MECT, a BO3MOKHbIE H3MEHEHMs (DYHKIHMOHAJIBHOTO COCTOSIHMS
OpraHu3Ma BOCCTAHABJIHMBAIOTCS BO BPEMs PErVIAMEHTHPOBAHHOIO OTABIXa HJIM K Hadaly
clleflylolled CMEHbl M HE JOJKHBI OKa3blBaTh HEOJIAroNnpHATHOIO JeicTBUA B Onmxkaiiem u
OTJAJICHHOM MEPUOJIE HAa COCTOSIHHE 3/0pOBBSl pabOTAIONIMX W HMX MOTOMCTBO. JlomycTumsie
YCIIOBUS TPYZla OTHOCAT K O€30IaCHBIM.

Bpeouvie ycnosuss mpyoa (3 Kiacc) XapakTEpU3YIOTCS HAJIWYUMEM  BPEIHBIX
IIPOM3BOJICTBEHHBIX (DAKTOPOB, MPEBBIIIAIOIUX TMTMEHUYECKHE HOPMATHBBI M OKa3bIBAIOIIUX
HeOJIaronpusITHOE BO3/ACHCTBIE HA OPTaHU3M pabOTAIOMIEro W/WiIK ero mMoToMcTBo. [lo crenenn
IPEBBIIIEHUS] TUTMEHUYECKMX HOPMAaTHBOB M BBIP@)KEHHOCTHM H3MEHEHHH B OpraHusMe
paboTaIMX MOAPA3ACISAIOTCS 4 CTENIEHU BPEIHOCTH:

— 1 crenenp 3 kmacca (3.1) — ycnoBuA Tpylda XapaKTEpU3YIOTCS TaKUMHU
OTKJIOHEHUSIMM YpOBHEH BpeAHbIX (DAaKTOPOB OT TUTHEHHMYECKUX HOPMATHUBOB, KOTOpHIE
BBI3BIBAIOT (PYHKIMOHAJBHBIC HM3MEHEHHs, BOCCTAHABIIMBAIOIIMECS, KaK MpaBWIIO, MpHu Ooiee
JUINTENIbHOM, 4YeM K Hadaly CJeaylolled CMEeHbl) IpephlIBAHUM KOHTaKTa C BPEAHBIMU
(dakTOpaMy U YBEIUYHBAIOT PUCK IMOBPEKICHUS 3/10POBbS;

— 2 crenenb 3 knacca (3.2) — ypoBHH BpeIHBIX (PaKTOPOB, BHI3BIBAIOLINX CTOHKHE
(YHKLIMOHATIbHBIE HW3MEHEHHUs, NPUBOASIIME B OOJBIIMHCTBE CIy4aeB K YBEJIUYEHUIO
IIPOU3BOJICTBEHHO OOYCIIOBIEHHOHN 3a00J1€Ba€MOCTH (UTO MPOSBISETCS MOBBILICHUEM YpPOBHS
3a00J1€BaEMOCTH C BPEMEHHOM yTpaTOHl TPYyAOCHOCOOHOCTH M, B MEPBYIO OuYepelb, TEMHU
00JIe3HSIMH, KOTOPBIE OTPAKAIOT COCTOSIHUE HanOOoJIee YSI3BUMBIX OPTaHOB M CHCTEM IS TAaHHBIX
BpEeIHBIX (AKTOPOB), MOSIBIEHUI0 HA4yaJbHBIX TPU3HAKOB MM Jierkux (0e3 morepu
npodecCHOHAIBbHONH  TpyxocmocoOHOCTH)  (GopM  mpodeccHoHanbHBIX  3a00JIeBaHMIA,
BO3HHKAIOIIUX MOCJE MPOAOKUTEILHON 3KCIO3MIMHU (dacTo nocie 15 net u dosnee);

— 3 crenmenb 3 kmacca (3.3.) — ycioBHS TpyHa, XapakTEPU3YIOUIUECS TaKUMU
YPOBHSIMH BpEIHBIX (DaKTOPOB, BO3JCHCTBUSA KOTOPBIX NMPUBOIUT K PA3BUTHIO, KAaK IPABHUIIO,
npodpeccuoHaIbHBIX  OOJIe3HEH JIeTKOH W cpelHed cTemeHHM TsbkecTH (C moTepei
npoeCcCCHOHATBHO  TPYIOCIIOCOOHOCTH) B  TEpPHOJEC TPYAOBOM  JIEATENBHOCTH, POCTY
XPOHMYECKON (MPOU3BOJACTBEHHO-00YCIOBICHHOM) MAaTOIOIMH, BKIIIOYAsl MOBBILIEHHbIE YPOBHU
3a00J1€BaEMOCTH C BpEMEHHOW yTpaTOH TPYAOCIOCOOHOCTH;

— 4 crenenp 3 knacca (3.4) — ycioBus TpyZda, IIPU KOTOPBIX MOTYT BO3HHMKATh
TsoKenbie (popMbl MpodecCHOHANBHBIX 3a00JIeBaHUN (C MOTEpe 00IIe TPya0CIOCOOHOCTH),
OTMEYass 3HAYUTEIBHBI POCT YHCIa XPOHUUYECKUX 3a00JieBaHW W BBICOKHE YPOBHHU
3a00J1€BaEMOCTHU C BpEMEHHOH yTpaToi TpyJ0CIOCOOHOCTH;

Onacnvle (3xcmpemanvhvle) ycaoeus mpyoa (4 Kiacc) XapaKTEpHU3YIOTCS YpPOBHSIMHU
IIPOM3BOJICTBEHHBIX (PaKTOPOB, BO3/AEHCTBHE KOTOPHIX B TeUeHHE paboueil cMeHBbI (MJIH €€ 4acTH)
CO3JIaeT Yrpo3y JUIsl )KU3HHU, BRICOKUN PUCK PA3BUTHUS OCTPHIX NPOPECCHOHATBHBIX TOPaKEHUH, B
T.4. ¥ TSKEIBIX GOpM.

2. Meroauka pacuera

Jlnst onipenienenust KaTeropuu TSHKECTH paboT Kbl U3 (pakTopoB pabodel cpeasl, peaabHO
NeUCTBYIOIMI Ha 4enoBeka (M. Tabus. 1.), OLlEHMBAIOT MO OAJJIBHOM IIKajle U ONPEAEISIOT
MHTETPAJIbHYIO OAJUIBHYIO OLICHKY TSXKECTH U HAIPSDKEHHOCTH TpyAa.
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Tabauya 1. Kpumepuu ons banvhoul oyenku hakmopos paboueii cpeobwl.

daxkTop paboueit
cpenbl

OnecHka, 6ajbI

Temneparypa
BO3JlyXa Ha pabodem
MECTE, oC.

TETUIBINA TePUO/I
XOJIOJIHBIN MTEPUOJT

18...20
20...22

21...22
17...19

23...28
15...16

29...32
7...14

33...35
Huxe +7

>35

TokcuuHoe
BEIIIECTRO,
KpaTHOCTh
npesbiienns 11K,
pa3

1,0...2,5

2,6...4,0

4,0...6,0

>6

[IpomsineHHas
BB, KpaTHOCTb
npesbienus 11K,
pas.

11...30

>30

Bubpanus,
npeseiieane [V,
nb

Hwmxe ITJ1Y

Ha yposne
[Iay

>9

[IpombIIeHHBIN
IIyM, IIpPEBBIIICHUE
Y, nb

<1

Pasno II1Y

> 10

> 10

c
BHOpanu
e

Y bTpa3Byk,
npesbiienne 111V,
nb

<1

Pasno II1Y

11...20

>20

HNHaTEeHCHUBHOCTD
TEIUIOBOTO
yanvaenus. Br/m’

<140

141...1000

1001-1500

1501-2000

2001...25
00

>2500

OCBEIIEHHOCTD
pabouero mecra, JK:
MuH. 00BEKT
pasnud., MM

>1

1,0...0,3

<0,3

>0,5

<0,5

dusznueckas
JIMHaMHYecKast
Harpyska, JIx:
O6mwas x10°
Pernonanbuas x10°

4,2
2,1

4,3...83
2,2...4,2

8,4...12
4,3...6,2

13...17
6,3...8,3

18...20
8,4...10

>20
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duznueckas

cTaTU4ecKas
Harpy3ka, H - c:
4
g: ;’;giggﬁf&? <18 18...36 37..70 | 71..97  |>97 .
Ha Mbimsr kopryca <43 43...86 87...144 145...220 | >220 -
x10* <6l 61...123 124...210 | 211...300 | >300 -
PM PM PM PM PM PM
Pac CTal[MOHApH | CTAllMOHApH | CTAl[MOHA | CTAllMOHA | CTAllMOHA | CTAI[MOH
I?MO Hee MECTO | ge, mosa | oe, mosa | pHoe, pHOeE, T03a | pHoe, apHoe,
(PM), rosa "1 cBoGoamas, | cBoGoaHas, | mo3a BBIHYXKJIE | 1032 mnosa
TCpEMEILICHHC P | macca macca HecBOOOA | HHasg,  — | BBIHYXKIE | BBIHYX]
TpOCTpancTBe nepemeniae | nepemeniae | Has,  JO | CBBILIE HHasl, CHHasl,
MOro rpy3a | Moro rpysa | 25% 50% HeynoOHa | HaKJIOH
YTpeHuss Tpu Heperyns
Cuennocts CMEHa JlBe cvenbl CMEHBI PH. CMEHBI | i
[IponomxkuTenbHOCT
b HEMPEephIBHOU
paboThl B TEYEHHE | <8 <12 > 12 ) )
CYTOK, 4
JnutensHOCTh
COCPEI0TOYEHHOTO
HabmoneHns, % OT | < o5 25...50 51...75 | 76..90 |>90 -
IPOJOHKUTEIHLHOCT
U paboyeil cMeHBI
Hucno BaxHBIX
00BEKTOB <5 5...10 11...25 >25 - -
HaAOJIFOIEHUS
Temn (amcio
JBIDKCHHUH B Yac): 1081...30
Menknx (kictn) | <360 361...720 | 121198 oo >3000 | -
KpyrmHsix (pykn) <250 251...500 751...160 | > 1600 -
501...750 0
Hucro - curnanos B | 75 76...175 | 176...300 | > 300 - -
qac
MOHOTOHHOCTB:
Yucmo mpuemoB B | > 10 6...10 3...5 3...5 2...1 2...1
orepanuu
JitutensHOCTh > 100 31...100 20...30 10...19 5...9 1...4
O6ocuopar | Ob6ocHoBan | OTCyTCTB
HBIH, ¢ | HBI nue
Pexxum  Tpynma ¥ | pxmiouenue | 0€3 000CHOBa | - - -
OTJIbIXa M MY3BIKU H | BKJIIOYCHHS | H. peKnMa
TMMHAcTUKM | MY3BIKM W | Tpyla U
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[IpocTeie I Cnoxusle | Ciaoxarle | OTBEeTCTBE
" OCTBIE N N

IEUCTBUS pu NEUCTBUS | OJEUCTBUA | H. 34
Hepsho- IeNCTBUS

o o 10 0e301acHo
IMOIIMOHAIbHAA 1o -

WHIUBHTyaIT 3aJaHHOM | 3aJaHHOM | CTb
Harpyska 3aIaHHOMY "

bHOMY y IJIaHy ¢ | y TUIaHy JIFOEMN.

IJ1aH o
IJIaHY y BO3MOXHO | IIpU JInuHbIiA

I/IHTCFpaJ'IBHaH OannpHas OICHKA TSAXKCCTHU U HAIIPSIKCHHOCTH TpyJda

T=Xmax + [ (6 - Xmax ) ina ] / [6m - 1)]1521 (1)

T/1€ Xmgy — HAWBBICIIAS M3 MOJIYYEHHBIX YAaCTHBIX OaNIbHBIX OLIEHOK; N — oOmiee 4wucio
(baxTopoB; X; - OajIpHas OLEHKA MO [ — My M3 YYHUTHIBAEMBIX (DaKTOpOB (d4acTHas OayuibHAs
OLICHKA); 71 — YHCIIO YUUTHIBAEMBIX (aKTOPOB 6€3 yueTa 0JHOTO (GaKTOPA Xpay .

JlanHas ¢Gopmyna CHpaBeIsIMBa, €CIH KaXAbIM M3 YUYUTHIBAEMBIX (DAKTOPOB NIEHCTBYET B
TeueHue Bcero pabodero aus, T.e. § u (480 mun). Ecnm xakoh-mu6o u3 (HakTopoB JACHCTBYET
MeHee § 4, TO ero paKTUYecKas OlleHKa

Xgi = Xi tyri = Xi (ti/ 480), (2.)
Te t, — YHACNbHBI BeC BpPEMEHHU NeicTBUsA i-r0 (pakTopa B 0OOIIEH MPOIOKUTEIHLHOCTH
paboyero Hs; ¢ - MPOJOIIKUTENBHOCTD NEHCTBUS (paKTopa, MuH.

Takum 00pa3zom, ecnu Mo BapuaHTy PadOT OKaKETCs, YTO KakoW-TO (hakTop IeHcTByeT
MmeHbIie 480 mun, T0 B dopmyny (1.) B kauecTBe 3HAYCHHS X MO JAAHHOMY (aKTOpy ClieyeT
HOJCTABIIATH 3HAYCHHE Xy, OMpeaessiemMoe o gpopmye (2.).

Jlnis yno6cTBa BHIIOTHEHUS 3aJJaHUs BCE MPOMEKYTOUHbBIE pacyeThl CIEAyeT 3aHOCUTH B Ta0.
1.2. B cnenytoiiei Mocie10BaTeNbHOCTH (TI0 KaXKI0H CTPOKE):

— 3amnucatb (pakTop cpeasl U3 Bapuanta (rpada 1);
0003HAUUTh 3TOT akTop Kak X;(rpada 2);
— BBINKCATh 3HaYeHUE (akTopa u3 Bapuanta (rpada 3);
OTIpeeNUTh, UCMONb3ys NaHHble Tabm. 1.1 , BeanmuuHy Qaktopa X; B O6amiax U 3aHECTH
pe3ynbTar B rpady 4.
— MHWcxonnsie nannbie u3 Bapuanta (tadn. 1.3), nannsie X; B 6amnax (u3 Tabi. 1.) U pe3yabTaThl
OLIEHKH yJIeNbHOU TsDKeCTH (pakTopa paboueit cpeabl, Xy CBOIAT B TAOIUILy 2.
Tabauya 2. Pacuem unmezpanvHoll OALIbHOU OYeHKU Msdicecmu mpyod.

(o)
;gggg Vaensasl | OreHka
1711) - bamneua U Bec YIEIbHO
3HaueHuE OlIEHKAa eMe i
" HatcH A oneH [IponoKUTENBHOCT prM i 1
[Tokazaten | mokasaren | ¢akTtopa 9 NENCTBUA | TSKECTH
YCIIOBHSI b neicTBUs pakTopa
b s (cM. (cm. ¢dakTopa | daxTopa
TpyIa tp, MUH o
(M Tabmn. 1.3.) TaoI. tyni(CM. paboueit
2 611. 1.1.) bopmymy Cpelbl
’ 1.2.) Xo
1.3)
1 2 3 4. 5 6 7
X
X

[Tocne pacdyera uHTErpanbHON OaUIBHON OlEHKH 1O (opmyre (1.1) onpenensoT KaTeropuio
TSOKECTH U HAIPSKEHHOCTHU BBIIIOJIHAEMON paObOTHI.

HHTeraJ'IBHaH OIICHKA, 0asInl KaTeropI/m TAXKCCTHU
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o 1,8 1

1,8...3,3 2
3,4..4,5 3
4,6...53 4
54...59 5
boiee 5,9 6

Ecnu Ha pabodyeM mecre (QakTHUECKHE 3HAYCHHS YPOBHS BPEIHBIX (PAaKTOPOB HAXOMAATCS B
npezenax ONTHUMAJIbHBIX MIIM JONMYCTUMBIX BEIMYUH, YCIOBUS TPyAa Ha 3TOM paboueM MecTe
OTBEYAIOT TUTUEHNYECKUM TPeOOBaHUSAM U OTHOCSTCS COOTBETCTBEHHO K 1 mim 2 knaccy. Ecnn
YPOBEHb XOTs OBl OJHOrO (haKTOpa MPEBBIIAET JOMYCTUMYIO BEJIUYMHY, TO YCIOBHS Tpyda Ha
TakoM paboueM MecCTe, B 3aBUCUMOCTH OT BEJIMYMHBI IPEBBILIEHUS M B COOTBETCTBUM C
HACTOSIIIMMHU TUTUEHUYECKUMH KPUTEPUSAMM, KaK IO OTAEIbHOMY (akTopy, Tak M NpU UX
COUYETaHUM MOTYT OBITb OTHECEHBI K 1- 4 cTemeHsM 3 kiacca BpPEIHBIX WJIHM KJAcCy ONAacCHBIX
YCIIOBUH TPyZa.

Jlng  ycraHoBieHus kiacca yciaoBuil Tpyna npesbimieHue ITJAK, IIAY wmoryr ObITh
3apETUCTPUPOBAaHbl B TEYEHHE OJHOM CMEHBI, €CIM OHa THUINHM4YHA JUIs JAaHHOIO
TeXHOJoru4eckoro npouecca. [Ipu snu3zoanueckom (B T€UEHHE HENEIM, Mecsla) BO3AEHCTBUU
Ha pabOTHHKA BpeAHOro (hakTopa (TUMMYHBIM JUI AJAHHOTO TEXHOJOIMUYECKOro mpoliecca, JInoo
HE TUITUYHOM U HE COOTBETCTBYIOIIMM () YHKITMOHAIBHBIM O0S3aHHOCTSAM Pa0OTHUKA) €r0 y4YeT U
OLICHKA YCIOBMM TpyAa IPOBONATCA IO COIJIACOBAHMIO C TEPPUTOPUAIBHBIM LEHTPOM
l'occansnuananzopa.

OneHka yCIOBMHM TpyJa C y4yeToM KOMOMHUPOBAaHHOIO U COYETAHHOIO JIEHCTBHSA
IPOM3BOJICTBEHHBIX  (PAKTOPOB MPOBOIUTCS HA OCHOBAHWUM PE3YJIbTATOB H3MEPEHUIL.
OneHuBarOTCA YCIOBUS Tpyda Uid OTHEIBHBIX (AkTOpoB. Pe3ynbTaThl OLIEHKH BpPEIHBIX
(axTOpPOB MPOU3BOIACTBEHHOW Cpelbl M TPYIOBOIO IpoLecca BHOCAT B TaOMUIly Ui oOImIei
OLICHKHU YCJIOBMM TpyJa IO CTEIEHHM BPEJHOCTH M ONACHOCTH. 3aT€M YCTAHABIIMBAETCS OLICHKA
BpEIHBIX (paKTOPOB:

- 110 HanboJiee BBICOKOMY KJIACCy U CTETIEHU BPEIHOCTH;

— B Cly4ae COYeTaHHOro JeiicTBus 3 u Oonee (paKkTOPOB, OTHOCAIIUXCS K Kiaccy 1, obmas
OLICHKA YCJIOBUI TPYZAA COOTBETCTBYET KJIacCy 2;

— nmpu codyeTaHuu 2-Xx u Oonee dakrtopoB 2, 3, 4 — ycioBHS Tpyda OICHUBAIOTCS
COOTBETCTBEHHO Ha OJIHY CTEIIEHb BBILIE.

ITpu paGoTe UCTOYHMKAMU HOHM3MPYIOUIMX M3JIy4EeHUH MPOBOJAT KOHTPOJIb M OLEHKY
napaMeTpoB paJMAIMOHHOTO (PAKTOPOB B COOTBETCTBUH C «HOPMAaMH  paJHAllMOHHON
onacHoct» HPb — 96r. npu cobmronennn npenena rogoBoi 1036l U JPYTUX KOHTPOJIUPYEMBIX
napaMeTpoB YCJIOBUS TpyAa Ha JaHHOM pabodyeM MecTe OLIEHMBAIOT Kak gomyctumsie. [lpu
NPEBBIIICHAH OLIEHKAa BPEAHOCTH M OIACHOCTH IO 3TOMY (akTopy (BIpeab A0 BBIXOAA
CIHEeLMAIbHOTO JOKYMEHTA) OCYLIECTBIsETCA OpraHn3anusamMu ['occananuananazopa.

PaGora B yC/lOBUSX TUIrMEHMYECKMX HOPMAaTHUBOB JOJDKHA  OCYLIECTBIATHCA €
ucnonb3oBanueM CHU3 npu aIiMUHUCTPAaTHUBHOM KOHTpPOJIE 3a MX NPUMEHEHHEM (BKIIOYECHUE B
TEXHOJOTMYECKUH periaMeHT, paBujla BHYTPEHHETO Paclopsika ¢ MEpaMU MOOIIPEHUS 3a HUX
UCMONb30BaHUE  W/MIM  aJIMUHHCTPATUBHBIMH  MEpaMH  Haka3aHWs  HapyIIUTeseH).
Ucnonb3oBanne s dextuBHBIX (MMeromux cepTudukar coorBercTBusi) CHU3  ymenbimaer
YPOBEHb NMPO(HECCHOHAIBHOIO PUCKA MOBPEKICHUS 3/10pPOBbs, HO HE M3MEHSET KJIacC YCIOBHM
TpyZAa pabOTHHUKA.
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Ha ocHOBaHuuM pacueToB MHTErpajgbHONW OANJIbBHOM OLEHKH M KOJUIEKTUBHOIO JOTOBOpA,
3aKJIIOYEHHOr0 C aJMHHUCTpanuei, paboTHUKY IudpdepeHuupyoT 3apaboTHYIO Ijary, T.e.
yCTaHABIMBAIOT HaA0aBKy, Ha3HA4alOT JOIOJIHUTENbHBIA OTIYCK MM COKpAIlleHHBIM pabounii
JIeHb, JONOJHUTENbHOE MPO(PUIAKTUYECKOE TUTAHHUE U T.II.

3.3 lIpaktuyeckoe 3anaTue Ne I[13-3 (2 gaca).
Tema: «Pacuer ypoBHS IIymMa B ’KMJIOH 3aCTpPoiiKe»
3.3.1 3aganue njst padoThI:
1. PaccMOTpeTh OCHOBHBIE IIOHATHS U ONIPEACICHUS
2. O3HaKOMHUTBCS C METOJUKOM pacyera ypoBHs IlIyMa B KHUJIOH 3aCTPOMKE.
3. Onpenenuts ypoBeHb 3ByKa B pacU€THOH Touke (IJI0LIaKa AJIs OTAbIXA B )KUIOH
3aCTPOMKE) OT UCTOUYHMKA LITyMa — aBTOTPAHCIIOPTA, ABMKYILErOCs MO YINYHOM MarucTpaiy U
CPAaBHUTH C JOIMYCTUMBIM.

3.3.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:
1. OBIIMUE CBEJEHN A

[Ilym Kak TUTHEHUYECKUH (aKTOpP — 3TO COBOKYIMHOCTH 3BYKOB Pa3IMYHON YaCTOTHI U
MHTCHCUBHOCTH, KOTOpBIE€ BOCIIPUHUMAIOTCS OpraHaMu Ccilyxa 4YeJIOBEKa M  BbBI3BIBAIOT
HENPUITHOE CYObEKTHUBHOE OLYIIEHUE.

[Iym kak ¢pusndeckuii Gpakrop npencrapiseT coO0i BOIHOOOPAa3HO PacIpOCTpaHsONIeecs
MEXaHMUYECKOE KOJIeOATEeIbHOE IBMKEHHME YIPYTod Cpelbl, Hocdllee OOBIYHO ClydyallHbIN
XapakTep.

IIpon3BOACTBEHHBIM IIYMOM Ha3bIBAE€TCA IIYM Ha pabouMX MecTaX, Ha ydacTKaxX WJIM Ha
TEPPUTOPUAX MPEANPUATHI, KOTOPBIM BO3HUKAET BO BpeMs MPOM3BOACTBEHHOIO IIpOIECCa.
CrnencTBueM BpETHOTO JACHCTBHS MPOU3BOACTBEHHOIO IIyMa MOTYT OBITh MpodeccHoHaNbHbIE
3a0oneBaHus, TOBbIIIEHHE 0Omeil 3a001eBaeMOCTH, CHHXEHHE paboOTOCIIOCOOHOCTH,
NOBBILICHUE CTENEHU pPHUCKAa TPaBM M HECUACTHBIX CIIy4aeB, CBS3aHHBIX C HapyLIEHUEM
BOCIIPUATHSA ~ NPEAYNPEOUTEIBHBIX ~ CUTHAJIOB,  HAapyIIEHUE  CIYyXOBOIO  KOHTPOJIA
(GYHKIMOHUPOBAHUS TEXHOJIOTMYECKOTO 000PYI0BaHUS, CHUKEHUE TIPOU3BOAUTEIBHOCTH TPY/a.
ITo xapakrepy HapyumeHus (QU3HOIOrHYecKUX (QYHKIMN LIYyM pa3/ensercss Ha TaKod, KOTOpBIH
MeIIaeT (IPEMmsITCTBYET A3bIKOBOM CBS3M), pa3pakaloluil - (BbI3bIBAET HEPBHOE HAIPSKEHUE U
BCJIEJICTBHE 3TOT0 — CHIDKEHHUs paboTOCIOCOOHOCTH, oOliee NepeyTOMIICHHE), BpEIHBIN
(Hapymaer ¢usnonornueckue QGyHKIMA HA JIUTEIbHBIA NEpUOJ W BBI3BIBACT Ppa3BHTHE
XPOHMYECKHX 3a00JI€BaHUM, KOTOPBIE HEMOCPEICTBEHHO CBSI3aHBl CO CIIYXOBBIM BOCIPUSATHEM:
YXYALIEHUE CIIyXa, TUIIEPTOHMS, TYOEpKYIIe3, 3Ba JKeIy1Ka), TPaBMUPYIOIIUH (PE3KO HapylIaeT
busnomornueckre GyHKIMNA OpraHu3Ma 4eI0OBEKa).

XapakTep IPOU3BOACTBEHHOTO IIyMa 3aBUCUT OT BHMJAa €r0 MCTOYHUKOB. MexaHudeckui
IIyM BO3HUKAaeT B pe3yjibTare pabOThl Pa3IUYHBIX MEXaHU3MOB C HEYpPaBHOBEIIEHHBIMU
MaccaMM BCJIEJCTBHE HMX BHOpalMM, a TakkKe OAMHOYHBIX MM IEPUOANYECKUX YAApOB B
COWIEHEHMSIX JieTaslell COOPOYHBIX €AMHUL] M KOHCTPYKIMH B IIEJIOM.

Cyl1ecTBYIOT HWKHSS U BEPXHSS TPAHULIBI CABIIIMMOCTU. HUKHAA rpaHuLa ClIBIIMMOCTH
Ha3bIBAETCSI TIOPOrOM CIIBIIIUMOCTH, BEpXHsAs — OoyieBbIM noporoM. IToporom cislmmmoctu
Ha3bIBACTCsI HAUMEHbIIEE U3MEHEHHE 3BYKOBOI'O JaBJIEHUs, KOTOPOE MBI OIIYIIAEM.
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boneBoii mopor — 3TO MakCcUMalbHOE 3BYKOBOE JaBJIEHHE, KOTOPOE BOCIPHUHUMAETCA
yXOM Kak 3BYK. /laBieHue cBbllie 00JIEBOro MOpora MOKET BbI3bIBATh MOBPEKICHHE OPraHOB
ciyxa.

[Iym, maxke korga oH HeBenuk (mpu ypoBHe 50—60 nbA), co3mgaeT 3HAYUTEITHHYIO
Harpy3Ky Ha HEPBHYIO CHCTEMY 4YEJIOBEKa, OKa3blBas HAa HETO ICHUXOJOTMYECKOE BO3/EHCTBHUE.
OT0 0COOEHHO YacTo HaOMIOAAETCs Yy JIIOJEH, 3aHATHIX YMCTBEHHOM JesTenbHOCTHIO. CriaOblid
LIYM pa3jNyYHO BIMSET Ha Jtojel. [IpuunHoiil 3T0oro Moryt ObITh: BO3pacT, COCTOSIHUE 3/10pPOBb4,
BUJ Tpyaa, puU3MuecKkoe U JyIIeBHOE COCTOSHUE YelloBeKa O MOMEHT ACWCTBUS IIyMa U JApyrue
¢daxTopsl. CTemneHb BPEJHOCTH KaKOTO-THOO IIymMa 3aBHUCHT TakXe OT TOT0, HACKOJIBKO OH
OTJINYAETCs OT MPUBBIYHOTO Inyma. HempustHoe BO3A€HCTBHE IIymMa 3aBUCUT U OT
MHAMBUAYAJIbHOTO OTHOLIEHUS K HeMy. Tak, IIyMm, IPOM3BOJUMBIA CaMHM 4YEJIOBEKOM, HE
OECIOKOUT ero, B TO BpeMsi KaKk HEOOJbLIOW MOCTOPOHHUM IIIYM MOXET BbI3BATh CHUJIbHBIN
pazapakaronmii 3G HexT.

W3BecTHO, YTO psiJ TaKUX CEPhE3HBIX 3a00JeBaHMM, KaK TMIIEPTOHUYECKas W sI3BEHHas
00J1€3HU, HEBPO3bI, B PAJE CIyYaeB >KEIyIOUYHO-KHUIIEUHbIE U KOKHbIE 3a00JI€BaHuUs, CBSI3aHbI C
NepeHanpsHKeHUeM HEepPBHOW CHUCTEMBI B Ipoliecce Tpyaa U oTAbixa. OTCyTcTBHE HEOOXOIUMON
TUIIMHBI, 0COOEHHO B HOYHOE BpeMs, IPUBOJIUT K MPEKAEBPEMEHHOW YCTaJIOCTH, a 4acTo U K
3a0oneBaHusM. B 3TOl CBSI3M HEOOXOIUMO OTMETUTH, 4TO IIyM B 30—40 n1bA B HOYHOE Bpems
MOXET SIBUThCS CEpPbE3HBIM OecrokoammmM ¢aktopom. C yBennuenuem yposueit 10 70 nbA u
BBIILIE IIYM MOJKET OKa3bIBaTh OIpeaeieHHOe (U3HOIOrHYecKoe BO3CHCTBHE Ha dYelloBeKa,
IPUBOJS K BUJUMBIM U3MEHEHUSIM B €I0 OPraHU3ME.

[lox Bo3nelicTBHEM miyma, npesbimaroniero 85—90 n1bA, B mepByro o4epenb CHUXKAETCS
CIIyXOBasi 4YyBCTBUTEIbHOCTb HA BBICOKHUX YaCTOTaXx.

CunpHBIN IIyM BpeIHO OTpakaeTcs Ha 310poBbe M paboTocmnocoOHOCTH moaeh. Yenosek,
paGoTast mpu IIyMe, NPUBBIKAET K HEMY, HO IHPOJOJKUTEIBHOE NAEHCTBUE CHIIBHOIO IIyMa
BBI3bIBACT OOIIee YyTOMJICHHE, MOXET MPHUBECTH K yXYIUICHUIO ClIyXa, a MHOTJA U K TIyXOTe,
HapyIIaeTcsl IPOLECC MUILEBAPEHMS, IPOUCXOIAT U3MEHEHUS 00beMa BHYTPEHHUX OPTaHOB.

Bo3zeiictByss Ha KOpy TOJOBHOTO MO3ra, IIyM OKa3blBAE€T pazJpaxarouiee IeicTBHE,
YCKOpSIET MPOLIECC YTOMJIEHUS, OC/a0iiseT BHUMAHHUE M 3aMeUIIeT Icuxudeckue peaxuuu. Ilo
9TUM TMpPUYMHAM CHIBHBIH IIIyM B YCJIOBHUAX TPOU3BOACTBA MOXKET CIOCOOCTBOBATH
BO3HMKHOBEHHUIO TpaBMaTHW3Ma, TaK Kak Ha (OHE 3TOr0 IIymMa HE CJBIIIHO CUTHAJOB -
TPAHCIOPTA, ABTONOTPY3YMKOB U IPYIMX MAILIKH.

OTu BpeIHbIE MOCIEACTBHS LIyMa BBIPAXEHBI TEM OOJbIIE, YEM CHJIbHEE IIYM M YeEM
IIPOJIOJKUTEIIbHEE €0 JEHCTBHUE.

Takum 00pa3oM, IIyM BBI3BIBAET HEXKENATEIbHYIO PEAKLHI0 BCEr0 OpraHu3Ma YellOBEeKa.
[TaTonornyeckne U3MEHEHMsI, BOSHUKIINE IO/ BIUSHUEM IIyMa, paCCMATPUBAIOT KaK IIYMOBYIO
00JIEe3Hb.

3BYKOBbIE KOJIEOaHHSI MOTYT BOCIPHUHHMATHCS HE TOJBKO YXOM, HO M HEMOCPEICTBEHHO
yepe3 KOCTHU depena (Tak Ha3blBaeMasi KOCTHas IPOBOJUMOCTD). Y POBEHb 1lIyMa, IEpeaaBacMoro
3tuM nyteM, Ha 20—30 b MeHblIe ypOBHs, BOCIPUHUMAEeMOro yxom. Eciau mpu HEBBICOKHX
YPOBHSX Iepegadya 3a CYeT KOCTHOM IPOBOJUMOCTH Maja, TO IPU BBICOKMX YPOBHSAX OHa
3HAYUTENIbHO BO3PACTAeT U yCYT'yOIIsieT BpelHOE IeliCTBHE Ha YeIOBeKa.

IIpu nelicTBuM IIymMa O4YEHb BBICOKUX YypoBHeW (Oosee 145 nb) Bo3MoOXkeH pas3pbiB
OapabaHHOM TIEPETIOHKH.

CpenctBa 3amuThl  OT IIyMa MOJAPa3AeisAlOT Ha CpPEACTBAa KOJUIEKTUBHOW U
WHJUBUIyaJIbHOW 3aIUTHI.

Mepbl  OTHOCUTENBHO CHHXKEHMS IIymMa CJIEAyeT MpeaycMaTpuBaTb Ha CTaJuu
POEKTUPOBAHUS MPOMBIIIJICHHBIX O0BEKTOB M 000pynoBanus. Oco0oe BHHUMaHHE CIEAyeT
oOpamaTe Ha BBIHOC HIYMHOrO OOOpYAOBaHHS B OTAEIbHOE MOMEUIEHHE, YTO II03BOJIET
YMEHBIIUThH YUCIO PAOOTHUKOB B YCIOBHSIX MOBBIIIEHHOTO YPOBHS IIyMa U OCYLIECTBUTH MEPhI
OTHOCHUTEJIBHO CHIDKEHUS IIyMa C MUHUMAJIbHBIMH DPACXOJaMHU CpPEICTB, O00OpyAOBaHUS U
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maTepuanoB. CHW)XEHHME IIyMa MOXHO JOCTHYb TOJBKO IIyTéM OOE3IIyMJIMBAHMSI BCETO
000pyJOBaHUS C BBICOKMM YPOBHEM ILIyMa.

PabGory  oTHOcuTenbHO — 00€3MIyMIMBAHMS  JEHCTBYIOILEIO  IPOU3BOJCTBEHHOIO
000pyOBaHUS B IOMEIIEHUH HAYMHAIOT C COCTABJICHUS LIYMOBBIX KapT M CIEKTPOB IIyMma,
000py0BaHuUs U IPOU3BOJCTBEHHBIX IOMEIIEHUH, HA OCHOBAaHUHU KOTOPBIX BBIHOCUTCS PEIICHUE
OTHOCHTEJIBHO HalpaBJIeHUs PAOOTHI.

bopb0a ¢ myMOM B MCTOYHHMKE €r0 BO3SHUKHOBEHMS — HamOoJjee NeHCTBEHHBIH Croco0
60pb0bl ¢ mymoM. Co31al0TCsi MaJOUIyMHbIE MEXaHUYeCKHe Iepenadd, pa3padaThlBatoTCA
CIOCOOBI CHMDKEHHUS IIIyMa B OUIMITHUKOBBIX Y3J1aX, BEHTUJIATOPAX.

ApPXUTEKTYPHO-IUIAHUPOBOYHBIA aCMEKT KOJUIEKTUBHOW 3alllUThl OT IIyMa CBS3aH C
HEOOXOJUMOCTBIO y4yeTa TpeOOBAHMN IIYMO3ALIUTHl B IPOEKTaX IUIAHUPOBAHUSA M 3aCTPONKHU
ropofioB U MHKpopaiioHoB. Ilpennonaraercs CHM)KEHHE YpOBHS IIyMa IIyTE€M HCHOJIb30BaHMS
9KpPaHOB, TEPPUTOPUAIBHBIX pPa3pbIBOB, I[IYMO3AIIUTHBIX KOHCTPYKIUI, 30HUPOBAHUS U
palloHUpOBaHMS UCTOYHUKOB M OOBEKTOB 3aIUTHI, 3AIIUTHBIX IOJIOC 03€IE€HEHHS.

OpraHu3alliOHHO-TEXHUYECKHE CPEICTBA 3aIlMTHl OT LIyMa CBSI3aHbl C M3yYEHUEM
IPOLIECCOB IIYMOOOpPA30BaHMsI IMPOMBIIUIEHHBIX YCTAHOBOK M arperaroB, TPaHCHOPTHBIX
MaIlIMH, TE€XHOJOIMYECKOr0 M HMH)KEHEPHOIo O00OpYAOBaHHMs, a Takke C pa3paboTkoil Ooisee
COBEPIIEHHBIX MAJIOIIYMHBIX KOHCTPYKTOPCKHX pEIIEHUH, HOPM TpEeAeiabHO JOMYCTHMbIX
YpPOBHEM IlIyMa CTaHKOB, arperaroB, TPAHCIIOPTHBIX CPEACTB U T. 1.

AxycTu4ecKkHe Cpe/icTBa 3alUThl OT LIyMa MOAPA3IeNioTCsa Ha CPeJICTBA 3BYKOU3OJISIIINH,
3BYKOIIOTJIOIIEHUS U MIIYLIUTENN IIyMa.

CHmxenue myma 3Bykousoisnued. CyTb 3TOro MeToAa 3akKIl4aeTcss B TOM, UTO
HIYMOM3IYYarolUi OOBEKT WM HECKOJIBKO HauOosiee IIyMHBIX OOBEKTOB paclojararTcs
OTJEJIbHO, W30JIMPOBAHO OT OCHOBHOI'O, MEHEE IIYMHOI'O IOMEIIEHUS 3BYKOM30JIMPOBAHHON
CTCHOW WM MEperopoAKoi. 3BYKOM3OJALUSA TaKKe JOCTUraeTcsl IYyTEM pacIoJIOKEHUs
HaunOoJiee IyMHOro 00BbEeKTa B OTJeNIbHOM KabuHe. [Ipu 3ToM B H301MPOBaHHOM IOMEILEHUH U B
KaOuHE ypOBEHb IllyMa HE YMEHBILIUTCS, HO LIyM OyJIeT BJIMATh Ha MEHbBILIEE YHUCIIO JIIOACH.
3BYKOM3OJIALMS TOCTUTAETCS TaKKe MyTEeM PACHOJIOKEHHs oIepaTopa B ClEUaIbHONW KaOuHe,
OTKyJa OH HaOJI0JaeT U PYKOBOAUT TEXHOJIOTMUYECKUM IIPOLECCOM. 3BYKOM3OIMPYIOIIUN
s¢ ekt obecrieunBaeTCs TaKKe YCTAaHOBJIEHUEM HKPAaHOB U KosnmakoB. OHU 3aluInaT padouee
MECTO U YEJIOBEKA OT HEMOCPEACTBEHHOIO BIUSHUS MIPSMOTO 3BYKa, OJTHAKO HE CHIKAIOT IIyM B
IIOMEIIEHUH.

3BYKOIIOTJIOIIEHUE JOCTUIAETCA 3a CuUeT Iepexoja KoieOaTeJbHOM HHEPruM B TEIUIOTY
BCIIEACTBUE IOTEPh HA TPEHHE B 3BYKOIOIJIOTUTENE. 3BYKONOIJIOMIAIOIINE MaTepuaibl U
KOHCTPYKLUU IIpEeIHAa3HAYEHBI JIJIs IOTJIOUIEHHS 3BYKa KaK B MIOMEIIEHUSIX C HCTOUHUKOM, TaK U
B coceHUX nomeneHusix. [lorepu Ha TpeHne Hanbosee 3HaYNTENbHBI B MOPUCTHIX MaTepHanax,
KOTOpBIE  BCJIEJCTBUE O3TOTO  HCIHOJB3YIOTCSA B  3BYKONOIVIOIAIOIIMX  MaTepuaiax.
3BYKOIOTJIONIEHUE UCTIONB3YETCs MPHU aKyCTUUYECKOM 00paboTKe MOMEIeHHUH.

Axyctudeckass 00pabOTKa MOMELIEHMs] NMPENlyCMAaTPUBAET IMOKPBITUE IOTOJKA U BEPXHEH
YacTU CTEH 3BYKOIOTJIOLIAIONIMM MaTepuajaoM. BcriencTBrue 3TOro CHUXKAeTcsi MHTEHCUBHOCTD
OTP@KEHHBIX 3BYKOBBIX BOJH. JIOTMONHUTENPHO K TMOTOJKY MOTYT IIOJABELIMBATHCS
3BYKOMOTJIOUIAIOIINE LIUTHI, KOHYChI, KyObl, yCTaHaBIUBATHCS PE30HATOPHBIE SKPaHBI, TOECTh
UCKYCCTBEHHBIE TOTJOTUTENU. VICKYCCTBEHHBIE IMOTJIOTHUTEIN MOTYT NPHUMEHATHCS OTIEIBHO
WM B COYCTAHUU C OOJIMIIOBKOHM MOTOJNKA M CTeH. DPPEKTHBHOCTh aKyCTHYECKOW 0O0pabOTKH
IOMEIICHUH 3aBHCUT OT 3BYKOIOTJIOIIAIONIMNX CBOMCTB MPUMEHSIEMBIX MaTEpUaloB U
KOHCTPYKIUH, OCOOEHHOCTEH MX pacrlojoKeHHus, o0beMa MOMEIEHHUs, er0 Te€OMETPUU, MECT
pacIoNOKEHHsT MCTOYHUKOB Imyma. ODddekr axycTuueckoir oOpabOTKu Oosblie B HHU3KUX
noMeneHus X (rae BhICOTa MOTOJKAa HE MPEBBIMAET 6 M) BBITSHYTOW (opMbl. AKycTUYECKas
o0paboTka I103BOJISIET CHHU3UTH mym Ha 8 nbA.
[mymuTenn 1miyma MOPUMEHSIOTCS B OCHOBHOM  JUIS  CHIDKGHHS IIyMa  Pa3iHyYHbIX
a’pOIMHAMUYECKIX YCTAHOBOK M YCTPOMCTB.
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B npaktuke O0pbOBI ¢ IIyMOM MCHOJIB3YIOT TIYHIUTENN Pa3IMYHBIX KOHCTPYKLUH, BBIOOP
KOTOPBIX 3aBUCUT OT KOHKPETHBIX YCJIOBHMM Ka)KOW yCTaHOBKHM, CIEKTpa IIymMa M TpeOyemoi
CTENEHU CHUKEHUS IIyMa.

I'mymurenn pasgenstorcss Ha aOCOpOIMOHHBIE, PEAaKTUBHbIE U KOMOMHHMPOBaHHBIE.
AOGCOpOLIMOHHBIE TIYLIUTENN, COAEpXKAlle 3BYKONOIVIOIIAOINNA MaTepual, IOIJIOMA0T
IOCTYMUBIIYIO B HUX 3BYKOBYIO SHEPIHIO, @ pEaKTUBHbIE OTPaXatoT ee 00paTHO K UCTOYHHKY. B
KOMOMHHMPOBAHHBIX MIIYHIMTENAX IPOUCXOIUT KaK MOTJIOLIEHUE, TaK U OTPaKEHUE 3BYKA.

B mporuecce pa3paboTku IpOEKTOB IeHEPATbHBIX IJIAHOB TOPOJIOB U JETATbHOM MIaHUPOBKU
UX PAiOHOB MPENyCMaTPUBAIOT I'PAAOCTPOUTEIIBHBIE MEPBI 110 CHUKEHUIO TPAHCIIOPTHOIO LIyMa
B JKWJION 3acTpoiike. lIpu 3TOM yYUTBHIBaIOT pAaCMOIOKEHHE TPAHCIIOPTHBIX Marucrpaniei,
KHUJIBIX M HEXWJIBIX 3/1aHUH, BO3MOXXHOE HAJTMYME 3€IEHBIX HACAKICHHH. YUET 3TUX (HakTopoB
OMOTaeT B OJHMX CiIy4asXx  OOOHTHCh 0e3 CcHeuHaJbHBIX CTPOUTEIbHO-aKYCTHYECKHX
MEpPOIIPUATHN 10 3aIUTE OT IIyMa, a B IPYTUX — CHU3UTh 3aTPaThl HA UX OCYLIECTBICHUE.

HopmatuBHble TpeOOBaHUS IO YPOBHSAM IlyMa B KHJIBIX M OOLIECTBEHHBIX 3/aHUIX
YCTaHOBJICHBI JUIS Pa3JIMYHBIX KaTErOpUI:

Kareropus A - obecriedeHne BbICOKOKOM(BOPTHBIX YCIOBUH;

kareropus b - o0ecnieueHre KOM(pOPTHHIX yCIOBUH;

kareropus B - o0ecrieueHue npeaesibHO JOMYCTUMBIX YCIOBHH.

Kareroputo 31aH1s yCTaHABIMBAIOT TEXHUYECKUM 3aJaHUEM Ha IIPOCKTUPOBAHUE.

K rocruHuMnmaM kateropum A OTHOCSTCS TOCTHHHIBI, MMEKOIINE IO MEXAYHapOIHOU
KJaccu(pUKauy YeThIpEe U IATh 3Be3]1, K KaTteropuu b - Tpu 3Be31b1, K KaTeropuu B - Mmenee Tpex
3BE31.

OneHka COOTBETCTBUS YPOBHA IlIlymMa TUTMEHUYECKMM HOpMaTHBaM (CaHMTapHO-
SMHUIEMHUOJIOTHYECKasl 3KCIEePTH3a) OCYIIECTBISIETCS LEHTPAaMH TUIHEHbl M 3MUIEMUOJIOTHH,
JpPYTUMU OPTraHM3alUsMM, aKKPEIUTOBAHHBIMU B YCTAHOBJIECHHOM IOPSAKE, UIN JKCIIEPTAMHU C
MOATBEPKICHHON KBan(HKauen,

N3mepenue napaMeTpoB IIyMa B LEIAX OLEHKU MX COOTBETCTBUS TMTMEHUYECKUMM HOPMaTHUBAM
OCYILECTBIISACTCS UCIBITATEIbHOMN JIAO0OPAaTOpUEH, aKKPEIUTOBAHHON B YCTAHOBJICHHOM MOPSKE.

IIpn oueHke BIMAHMSA IIyMa Ha 3J0pPOBbE 4YEIIOBEKA CIEAYET PYKOBOJCTBOBATHCS
nonoxeHuaMu PenepanbHoro 3akoHa «O CaHUTAPHO-3MUIEMHOJIOTHYECKOM OJarornoiryduu
HaceneHus» Ne  52-®3 or 30 wMapra 1999 r. u gelcTByIOIMMH  CaHUTAapHO-
MUAEMHUOIOTMYECKUMHI ITPABUIIAMHU.

[Ipn niaHMpoBaHUM CTPOMUTENBCTBA OOBEKTOB >KMIIOM 3aCTPOMKH, NMPOMBIIUIEHHOCTH U
TPAHCIIOPTa PEKOMEHAYETCS IPOBEINCHHE CAHUTAPHO-IIUAEMUOJIIOIHYECKON DKCHEPTHU3BI
pe3ynbTaTOB pacuera YpOBHS IIymMa Ha TEPPUTOPUM JKMIOM 3aCTPOMKM M B JKHIBIX H
OO0IIECTBEHHBIX 3/IaHUSIX 110 MaTepUaIaM IPOEKTa CTPOUTEIbCTBA OOBEKTA.

Omnpenenenue xapakrepa IIymMa MPOU3BOAMUTCA IO Pe3yjIbTaTaM HU3MEPEHHUI U OLEHKU B
COOTBETCTBUU C KPUTEPHUAMH, U3JI0KCHHBIMHU B IEHCTBYIOLNINX CAHUTAPHO-3IIUIEMUOIOTHIECKUX
npaBuiax. DBeluuciaeHue CpeIHUX U DKBUBAICHTHBIX YPOBHEH 3ByKa IIPOM3BOIOUTCS B
COOTBETCTBUH C JEHCTBYIOIIMMHA HOPMAaTUBHBIMHA JOKYMEHTaMHU.

W3mepenus ypoBHEH IIyMa Ha OTKPBITON TEPPUTOPUM HE JOJIKHBI IPOBOJUTHCS BO BPEMS
BBINAJIEHNUs aTMOC(HEPHBIX OCAAKOB U IPU CKOpocTU BeTpa Oosee 5 m/c. IIpu ckopocTu BeTpa oT
1 no 5 M/c cnenyet mpUMEHSTh IPOTUBOBETPOBOE YCTPOICTBO.

MukpodoH nrymomepa A0KEH ObITh HAlpaBJIeH B CTOPOHY OCHOBHOI'O MCTOYHHUKA IIyMa
U yJajleH He MeHee ueM Ha 0,5 M oT 4enoBeka, IpoBOAdLIEero u3Mepenus. Eciy B nomenieHun
HEBO3MOXKHO OIIPEJEIUTh OCHOBHOM HCTOYHMK IIyMa, MHKPOGOH JOJKEH OBbITh HalpaBieH
BEPTUKAJIBHO BBEPX.

VYcnoBus u3MepeHHMs M NOPSAAOK OKCIUIyaTallud CPEACTB M3MEpPEHUs IIyMa U HX
KaJIMOpPOBKH JIOJIKHBI COOTBETCTBOBATH MHCTPYKIUAM I10 3KCILIyaTalluy 3TOro o0OpyAOBaHUS.
KanuGpoBka mrymoMepa (M3MEpUTENbHOM CHCTEMbI) MPOBOAMUTCS C IIOMOILBIO BHEUIHErO
aKyCTMUYECKOIo KajaubpaTopa.
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C HOpMaTHBHBIMU 3HAYEHMSIMHM JOJDKHBI COIOCTABIIATBHCS PE3YJIbTAaThl U3MEPEHMS B TOU
TOYKE MOMEILEHHs WIM TePPUTOPUM (MJIM 30HBl BHYTPU HMX NPH HAIWYMKM 30HUPOBAHUS IPH
pa3HBIX JOMYCTHUMBIX 3HAUEHUSAX YPOBHEW IIymMa), T MOJYy4YE€Hbl HauOOJbIINE 3HAYEHHUS
oIpeieNIIEMBIX YPOBHEH 3ByKa (3BYKOBOI'O 1aBJICHHUSA).

[IpoTokon u3mepenuii myma opopmMIIeTCsl B COOTBETCTBHH C YCTAaHOBJICHHOM (opmoii. B
IPOTOKOJIE HM3MEPEHHH NOMUMO OOIIMX CBEJCHWMH, HOJKHBI OBITh OTPAaXKEHbI; OCHOBHBIE
UCTOYHUKU NIyMa, XapakTep ILIyMa, BPEMEHHOW pPEXHUM H3MEpPEHUH, YCIOBUS IPOBENEHUS
M3MEPEHUH, BIUAIOIME HA YPOBEHb U XapaKTep IyMa, IIONPaBKA K HOPMATUBHBIM 3HAYCHHUSM.
3HaueHue ypoBHEH 3Byka (YpOBHEW 3BYKOBOIO IaBJIEHHs) CIEAYyeT CUMTHIBaTh ¢ Ipubopa u
BHOCUTh B IPOTOKOJI ¢ TO4HOCTBIO 10 1 ABA (nb) ¢ okpyrienuem npu HEOOXOIMMOCTH
COTJIACHO OOIIMM IIpaBHJIaM OKPYIJICHUS.
[TonpaBkM B TOMYCTUMBIE U B U3MEPEHHBIE YPOBHH IIIyMa BHOCSITCSI B IPOTOKOJ OTAEIBHO.
WHcTpyMeHTalIbHBIN KOHTPOJIb YPOBHS IIyMa B KUJIBIX 3/1aHUAX MPOBOJUTCS:
* Iiepes BBOJOM 3/aHHUU B HKCIUIyaTalUIO - 32 MCKIIOYEHHUEM CIIy4acB CTPOUTEILCTBA YAaCTHBIX
YKHUJIBIX TOMOB (KpOM€ MHOTOKBAapTUPHBIX) U JAYHBIX CTPOEHUM;
* iepe]] BBOJOM B JKCILIyaTallMIO U IIPU KOHTPOJIE JEATEIBHOCTH BCTPOCHHBIX, IPUCTPOEHHBIX K
KUJIBIM 3J1aHUSIM OOBEKTOB, @ TaKXKe OOBEKTOB, HAXOISAIIUXCS BOJU3M KWIOW 3aCTPOUKH, U
CIOCOOHBIX CO3/1aBaTh MOBBIIIEHHBIN YPOBEHb LIIyMa B JKUJIBIX TOMEIIECHUSX;
* [IpY PacCCMOTPEHUH Kaj00 HACEJIEHUS Ha MOBBIILIEHHBIM YPOBEHbD IIyMa B IOMEUICHUSIX;
* 10 3asIBKaM IOPUANYECKUX U (PU3HUECKHX JINLL.
* g ToNydeHHs HMH(GOpPMAuU C LEeNbl0  pa3pabOTKH  MEpONPHUATHH 10  YIy4IICHUIO
aKyCTHYECKON 00CTaHOBKH (C COTJIACHS JKUTEICH );
. UHCTpyMEHTaIbHBII KOHTPOJIb YPOBHS 1IIyMa B OOLECTBEHHBIX 3JaHUSIX IPOBOAUTCS:
* [Iepesl BBOJOM 3/1aHUN B DKCIUTyaTalMI0, B TOM YHCJIE I10CJIE PEKOHCTPYKIUY;
* B [IOPSIIKE TOCYAAPCTBEHHOTO CAHUTAPHO-3HIEMUOJIOTUYECKOT0 HAZ130Da;
* [IPY PACCMOTPEHUH KaJI00 Ha MOBBIILIEHHBIH YPOBEHb LIIyMa;
* B IIOPSIIKE MIPOU3BOICTBEHHOTO KOHTPOJIS;
* 10 3asIBKaM IOPUANYECKUX U (PU3NUECKUX JINLL.
IIpuMmepHBIi NepeyeHb UCTOUYHUKOB IIyMa B JKMJIBIX IOMEIIEHHUSX U OOIIECTBEHHBIX 3JaHUIX
BKJIIOUAET:
* MCTOYHMKHM BHEIIHEro NIyMa: TPaHCIOPT, OOBEKTHI IMPOU3BOJCTBA DPA3JIMYHBIX pabOT Ha
TEePPUTOPUU >KUIION 3aCTPOUKH (PEMOHTHBIX, CTPOUTEIBHBIX U AP.), O0BEKTHI, CO3AAONIUE NTPH
cBOEM (pYHKIIMOHHPOBAHHUH IIIyM, B TOM YHUCIIC Pa3IMYHbIC 3BYKOBOCIIPOU3BOIAIINE YCTAHOBKY;
IIPOMBIIICHHBIE IPEAIPUATHS;
* UICTOYHUKHU BHYTPEHHETO LIyMa: MHKEHEPHO-TEXHOJIOTHUECKOe 00opynoBaHue (00opynoBaHue
AU(TOB, CHCTEMbl BEHTWIALNH, KOHJIMIMOHUPOBAHUSA BO3JyXa, HACOCHOE OOOpYJOBaHUE,
Jpyrue CUCTEeMBI, obecreunBaroniie (yHKIMOHUPOBAHUE KHUIBIX M OOLICCTBEHHBIX 3[aHUN),
IPOM3BOJICTBEHHOE U APYroe 000pyA0BaHUE B OOLIECTBEHHBIX 3/1aHUSIX;
* BCTPOECHHBIE U IPUCTPOECHHBIE OOBEKTHI.

M3mepeHne ypoBHS IIyMa Ha TEPPUTOPHUH KUIIOH 3aCTPOMKU IPOBOJUTCS:
* [IpY YTOUHEHUU TPAHUL] CAHUTAPHO-3ALIUTHBIX 30H;
* NIpU ONPEICIICHHN BO3MOXXHOCTH OTBOJA 3€MENBHBIX YYAaCTKOB IOJ KWIYK 3aCTpOMKY,
CTPOUTENBCTBO JIeUCOHO-TTPOYUITAKTUYECKHX, IETCKUX, YICOHBIX YUPEKACHUH U T.1.;
* [IPY PACCMOTPEHUH KaJI00 HACEJIEHUS;
* B IIOPSIIKE POU3BOICTBEHHOTO KOHTPOJIS;
* A THoiaydyeHHMs HMH(OpPMaluu C LeNbl0  pa3pabOTKH  MEpONPUATHH MO  yIy4IIEHHUIO
aKyCTHUYECKON 0OCTaHOBKH;
*- 110 3as1BKaM IOpUJINYECKUX U HU3NYECKUX JIUII.

[IpuMepHBIil IepeyeHb HCTOYHUKOB LITyMa Ha TEPPUTOPUU KUIOK 3aCTPOMKH BKIIIOYAET:
* pa3IU4HbIEC NIPEATPUATHUS;
* TPAHCIIOPT aBTOMOOUJIBHBIN, PEIbCOBBIN, BO3AYIIHbIN U 1p.;
* 3ByKOYCWJIMTEJIbHBIE YCTPOMCTBA, B TOM YHUCJIE PEKIIAMHBIE;
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* PEMOHTHBIE U CTPOUTEIbHBIE PAOOTHI.

ITpu pemenun Bonpoca 00 OTBOAE 3eMENBHOIO yYacTKa Ul CTPOUTEIbCTBA B 30HE YKUIION
3aCTPOMKH, CTPOUTENBCTBA MEIUIIMHCKUX, IETCKUX, YUEOHBIX YUPEKIECHUHN U T.J. aKyCTHUYECKas
00CTaHOBKa OLIEHUBAETCA MpPEIBApPUTENbHO IO pe3yjibTaTaM pacyeToB, IPeIOCTaBIAEMbIX
3asIBUTEIIEM.

2. METOAUKA PACYETA
3anadya JaHHOTO NMPAKTUYECKOTO 3aHATHS — ONIPEAEIUTh YPOBEHb 3BYKa B PaCUETHOM TOUKE
(muTomiagka A OTbIXa B )KUIION 3acTpoiike, cM. puc. 1) OT HCTOYHUKA IIIyMa — aBTOTPAHCIIOPTA,
JBIKYIIETOCS MO YIUYHOW MarucTpaliu.

YpoBeHb 3ByKa B pacuéTHON TOUKE, ObA,

me = L uwt. ~ ALpac - AL603 - ALseﬂ - ALa _AL30: (l )

rie L ., — ypOoBEHb 3ByKa OT HCTOYHHUKA ITyMa (aBTOTpaHcnopra); AL,,. — CHUKEHHE
YPOBHSI 3BYKa U3-3a €0 pPacCeuBaHUsl B IPOCTpaHCTBE; 05A; ALy,; — CHUXKEHHE YPOBHS 3ByKa U3-
3a ero 3aTyxaHus B Bo3ayxe, 0bA, AL,.,— CHUXKEHHE YPOBHS 3ByKa 3€JIEHBIMU HACAXKICHUSAMH,
0bA; AL,— cHuXeHHe ypOBHSA 3ByKa SKpaHOM (371aHuEM), 0bA;

B ¢opmyne BnusiHEE TpaBSHOTO MOKPHITHS M BETpa HA CHUIKEHHE YPOBHS 3ByKa HE
YUHUTBIBACTCH.

Ilnomaaka
IS OTABIXa

Puc. 1 Pacnonooicenue niowaoxu 0 omovixa
8 JHCUTIOU 3aCMPOTIKe.

CHmKeHNe YpOBHS 3ByKa OT €r0 paCCEHBAHUS B IIPOCTPAHCTBE
ALyue =101g (r, /1), (2.

rae v, — KpaT4aiiliee pacCTOSSHUE OT UCTOYHHKA IyMa A0 PACUYETHOU TOUKH, M, ¥o—
KpaTyaiilliee pacCTOsIHUE MEXAY TOYKOU, B KOTOPOU OMpeesieTcsl 3ByKOBasi XapaKTEPUCTHUKA
WMCTOYHUKA IyMa, U UICTOYHUKH IIYMA; ¥',=7,3 M.

CHmxeHue YPOBH:A 3BYKa M3-3a €TI0 3aTYXaHHA B BO3AYXC

AL603 = (a603 Vn)/] 00, (3)

T/ Qlgo; — KOODDHUITMEHT 3aTyXaHUsI 3BYKA B BO3AYXE; Qg = 0,5 OBA/m.

CHmxeHue YPOBH: 3BYKa 3eNIEHBIMU HACAXACHUSIMU
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ALSOS = Oen ‘B, (4)

TJI€ Qe; — MIOCTOSTHHAS 3aTYXaHUS IYMA; (e, = 0,1 0BA; B — mIMpuHa TOJIOCHI 3eJIEHBIX
HaCaXJICHUH;

B =10m.

CHIKeHHE YPOBHS 3ByKa 9KPaHOM (3/1aHHEM) 3aBHCUT OT Pa3HOCTH [UTHH ITyTeil 3ByKOBOTO
ayda o, M.

Tabnuya 1. 3asucumocms crudiceHue ypoeHs 36VKA IKPAHOM (30aHUeM) OM PA3HOCIU 38YKOB020

ayua.
) 1 2 5 10 15 20 30 50 60
AL 14 16,2 18,4 21,2 22,4 22,5 23,1 23,7 24,2

PaccrostHreM OT HCTOYHUKA [ITyMa U OT PACYETHON TOYKH JIO TOBEPXHOCTU 3€MJITH MOXKHO
peHeOpeyb.

CHikeHue 1yma 3a 5KpaHoM (3JaHueM) IPOUCXOJIUT B pe3ysbTaTe 00pa30BaHUs 3BYKOBOM
TEHU B pacyETHON TOYKE U OTHOAHUS SKpaHa 3BYKOBBIM JTYyUOM.

CHuxeHue 1yma 31aHueM (mperpagoi) o0ycaoBIEHO OTPaKEHUEM 3BYKOBOW SHEPTUU OT
BEpXHEH yacTu 374aHus:

AL, =KW, (5)

rae K — koadpdurment, 06A4A/m; K = 0,8...0,9; W — TonmmuHa (IIupuHA) 31aHUL, M.
JlonmycTUMBII YpOBEHD 3ByKa Ha IJIOLIA/IKE JUIs OTAbIXa — HE Ooisiee 45 0bA.

3. IIOPAAOK BBIIIOJIHEHW A 3AJJAHU A
3.1. BeiOpate Bapuant (cM. TabI. 3.).
3.2. O3HaKOMMTbCS ¢ METOJUKOHN pacyéra.

3.3.B cooTBeTCTBUU C JaHHBIMM BapHaHTa ONPEAEIUTh CHI)KEHUE YPOBHS 3ByKa B pac4E€THOM
TOYKE M, 3Hasi ypOBEHb 3ByKa OT aBTOTPAHCIIOpTa (MCTOYHHUK ITyMa), o ¢popmyse (1.) HaiiTu
YPOBEHb 3BYKa B JKUJIOH 3aCTpOMKe.

3.4. OnpenenuB ypoBEeHb 3BYKa B JKMJION 3aCTPOMKE, CI€NATh BHIBOJ O COOTBETCTBUU
pPacU€THBIX JaHHBIX JOMYCTHUMbBIM HOpMaM.

3.5. [lognucatk OTUET U cAATH MPENOABATENIO.
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3.4 IIpakTuueckoe 3ansatue Ne 13-4 (2 yaca).
Tema: «IIpornozupoBanue u oueHka o0cTaHOBKH M padotocnocoonoctn MTII npu aBapun
Ha POO»

3.4.1 3apanmue a5 padoThI:

1. OnpenenuTh paanyc 30HBI Pa3pyIICHUS.
2. OnpenenuTh BEJIMYUHY YPOBHS paJHalliy uepe3 OoNpeAeiICHHbIC HHTEPBAIbI BPEMCHH.
3. Onpenenuth K03 HUIMEHT 3aNTUIIEHHOCTA YKPBITHS.

1. KpaTkoe onucanue npoBoAMMOro 3aHATHS:

1. Obuue ceeoenusn

B HacTosimiee Bpems MpakTUYECKU B JHOOOH OTpaciM Xo3siicTBa M HayKHM BO Bce Oonee
BO3pacTAOIIMX MaclmTadaXx HCHOJB3YIOTCS PpPaJUOAKTHBHBIE BEIIECTBA M  HCTOYHUKHU
HMOHU3UPYIOMIUX U3TydyeHUH. OcOOEHHO BBICOKMMHU TEMIIAMH Pa3BUBAETCA siA€pHAs SHEPreTHKa.
ATOMHasi HayKa U TEXHUKA TasT B ce0e OrpOMHBIE BO3MOKHOCTH, HO BMECTE C TEM M OOJIBIIYIO
OIIACHOCTH IS JIFOJIEH M OKPYKAIOLIEH Cpenbl.

SnepHble MaTepuaibl IPUXOANUTCS BO3UTh, XPaHUTh, IepepadaTeiBaTh. Bee aTu onepanuu
CO3JAIOT JONOJHUTENIBHBIM PUCK PpaJUOAaKTHBHOIO 3arpsi3HEHUS OKpYXKarolled Ccpensl,
HOpaXEHMsI JIFOJIeH, )KUBOTHBIX U PACTUTEIBHOIO MUpA.

B cnyuae aBapuM Ha XMMHUYECKH OMACHBIX 00BEKTaX MPOUCXOIUT HE TOJIBKO 3apaKCHHE
IPU3EMHOTO CIIOSI aTMOC(EpHl, 3apakKeHUE BOJHBIX MCTOYHHMKOB, NMPOIAYKTOB MUTAHUS, MTOYBHI,
HO MOJKET MPOU30MTH MaccoBOe MOpaxeHue Jrojiel, KUBOTHBIX U pacTeHuit AXOB (aBapuiiHo
XUMHYECKH OIIaCHBIE BEIIECTBA).

OnacHOCTh MOpaXKEHUs JIIOJEH, CeTbCKOXO035MCTBEHHBIX HBOTHBIX, PaCTEeHUN TpeOyer
OBICTPOM OLIEHKU PAJUALMOHHOM M XMMUYECKOM OOCTAaHOBKHM M IPHUHSTHUS HA OCHOBE aHAJIM3a U
BBIBOZIOB U3 OIICHKHM PpEIIEHUs Ha BeJIeHHE clacaTelbHbIX paboT B odare paguoaKTUBHOIO
3arpsi3HEHUS. 1 XUMUYECKOTO 3apaXKCHMSL.

IIpu aBapusix Ha OOBEKTaX AaTOMHOW HHEPreTHKH, a TAaKXKe B CIydyae IPUMEHEHHUs
SIIEPHOTO  OPYXKHSL PaJMOAaKTUBHOMY 3arpsi3HEHHUIO TIOJBEPrHETCS BO3JyX, MECTHOCTb H
PacCIOJIOKEHHBIE HA HEHM COOPY)KEHUs, TEXHUKA U UMYILECTBO.

Haubonee xapakTepHbIM BapMaHTOM OOCTaHOBKH JUISl CEIbCKOXO3SIMCTBEHHOTO 00bEKTa,
PacIoyIOKEHHOT0, KaK IpaBWJIO, B 3aropoJHOM 30HE, MOXeET ObITh Takas CHTyallMs, Korua
00BEKT OKa3bIBA€TCSl BHE 30H BO3JCHCTBUS yJapHOW BOJIHBI U CBETOBOI'O M3JIyUYEHHUS AJIEPHOIO
B3pbIBa, HO IIOABEPracTCs ONAaCHOMY paJAMOaKTHBHOMY 3arpsisHeHuto. llpm sToM BapuanTe
oOcraHoBku ympasieHne no geraMm 'O um YC oObekTa NpPOBOAUT OLEHKY BIUSHUSA
PaZMOAKTUBHOIO 3arps3HEHMs Ha IPOM3BOJCTBEHHYIO JIeATeNbHOCTh 00bekTa. Ha ocHOBaHUM
OLICHKM YPOBHSI pajuallM, 3alllUTHBIX CBOMCTB JKHUJIBIX U IPOU3BOACTBEHHBIX 3IaHMM,
IPOTUBOPAJUALIMOHHBIX YKPBITHH, a TaKKe TPAHCIOPTHBIX CPEACTB BBIPAOATHIBACTCSA PEXUM
pabOTBl CEJIbCKOXO3AMCTBEHHOTO OOBEKTa, KOTOPBIM OBl HCKIIOYAl pPaJUAlMOHHBIE IOTEPU
cpeau pabouux U CIyXalluX.

PannanuonHas oOCTaHOBKaA - 3TO CUTYyallUsl, CKJIaJAbIBAIOLIAsACS Ha OOBEKTE B pe3yibTaTe
PaAMOAaKTUBHOIO 3arpsi3HEHHUsS MECTHOCTHM M BCEX pAaclOJOXKEHHBIX HAa HEH MNpeAMETOB H
TpeOyromiasi NPUHATUS ONPENEICHHBIX MEp 3allUThI, WCKIIOYAIOUINX DPAJUALMOHHBIE NOTEPU
Cpely HaceJIeHUs U JKUBOTHBIX.

Ilon oneHkoll paguanMOHHOM OOCTAaHOBKM TIOHHMMAIOT ONPENEJIEHHE I0Ka3zaresen
PaAMOAaKTUBHOIO 3arpsi3HEHUs MECTHOCTH WM BIMAHMS MX Ha JIIOJEH, )KUBOTHBIX, PACTCHUSA U
COOPYKEHHS.

K OCHOBHBIM mOKa3aTeasiM OTHOCST: YPOBHU paJMallid Ha TEPPUTOPUU OOBEKTa U
pa3Mepbl 30H paA0aKTUBHOIO 3arpsI3HEHUS] MECTHOCTH.

OneHka paguallMOHHOM OOCTAaHOBKHU SABISETCA O0S3aTENbHBIM 3JEMEHTOM paboThI
ynpasienuil no aenam 'O u UC u xomanaupos 'O rpaxaaHcKuX opraHM3aniil U MPOBOAUTCA
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JUISL TIPUHATUS HEOOXOJUMBIX MEp M0 3alUTe JIIOJeH, )KUBOTHBIX, KOPMOB, IPOJOBOJIbCTBHUS,
BO/JIbl, TEXHUKHU U JPYTUX OOBEKTOB.

Onenka paguanoHHON 00CTaHOBKHM MOXKET ITPOBOAUTHCS BYMsI CIIOCOOaMUu:

- 110 pe3ynbTaTaM IPOrHO3UPOBAHUS;

- 110 IaHHBIM PaJAHALIMOHHON Pa3BEIKU.

[lenpro NPOrHO3MpPOBAHMS  PAAUOAKTHBHOIO  3arps3HEHUS MECTHOCTH  SIBIISIETCA
YCTaHOBJIEHHE C ONPEAEIIEHHON CTENEHBI0 JOCTOBEPHOCTH MECTOINOJIOXKEHUS M pa3MepoOB 30H
PaAMOaKTUBHOIO 3arpsi3HeHus. i1 MpPOrHO3MpPOBaHUSA  PAJUOAKTUBHOTO  3arps3HECHHUS
HEoOXOOUMO 3HATh BpeMs B3pbIBA; KOOPAMHATBHI LIEHTpa (SMULEHTpA) B3PbIBA; MOIIHOCTH
AJIEPHOTO B3pbIBA; BUJI B3PbIBA; HAIPABICHUE U CKOPOCTh CPEHETO BETPA B PAliOHE B3PBIBA.

PagnanuonHas 0o0cTaHOBKa, BBISIBICHHas METOJOM  IIPOrHO3a, JAaeT  TOJBKO
NpUOJIMKEHHBIE XapaKTePUCTUKU PpaJMOAKTUBHOTO 3arps3HeHus. OpHako oHa oOnagaer
HEOCIIOPUMBIM IPEUMYILECTBOM - OBICTPOTOMN MOJIYYEHHS JAHHBIX O BO3MOYKHOM 3arpsi3HEHUH,
4TO0 00ecrneyrBaeT CBOEBPEMEHHOE MPUHATHE MEp 110 OpraHU3allUuM 3aIlUThl JII0/EH, TOMOraeT
BbIOpaTh HanboJiee 11es1eco00pa3Hble ClIOCOObI 1eCTBUM, TIOCTAaBUTh 3a7jaull Pa3BEIKE.

dakTuyeckass paaualMoHHas OOCTaHOBKA BBIABISAETCA IOJAaHHBIM pa3BEAKH Ha
OCHOBAaHUU H3MEPEHHBIX YPOBHEH paaualuy IOCJe BbIIAJACHUS PaJUOAKTHUBHBIX BELIECTB M3
o0Jaka si7IepHOTO B3pbIBa U 00pa3oBaHMs ciiejja 00jaKa Ha MECTHOCTH.

JUis OLIEHKM paguanOHHON OOCTaHOBKM HEOOXOIMMO HMMETh CJENYIOLINE HCXOJHBIE
JaHHBIE:

- BpeMsl U BUJ SJEPHOTO B3pbIBA, OT KOTOPOI0 NMPOU30ILLIO PaJHOaKTUBHOE 3arpsi3HEHNE
00BEKTa WIM MapUIPyTOB MepeBUKEHNs (POPMUPOBAHU;

- K03(p(UIMEHTHl OcnablieHus] ypOBHEH paauanuy 30aHHUH, COOpPYKEHHUH, YOeXHI,
IIPOTUBOPAJUALIMOHHBIX YKPBITHH, TPAHCIIOPTHBIX CPEICTB, HCIIOJIB3YEMBIX IS 3aLlUTHI;

- YCTaHOBJICHHBIE AJIs1 BBIIIOJHEHUS 3aJaHUN JOITYCTUMBbIE 103bI 00JIy4EHNUS;

- CPOKH BBIIIOJIHEHUS IIOCTABIICHHBIX 3a7a4;

- METEOPOJIOTUYECKHE JAHHbIE (HAIIpaBJIEHUE U CKOPOCTh CPETHETO BETPA).

Bpems B3pbiBa MOXKET ObITh YCTAaHOBJIEHO OpraHaMHU pa3BEeIKM MM IOJIY4YEHO U3
ynpasienus no aenam 'O u YC paiiona wiu ropoja. Eciu no kakum-nmub0 npuyrHaM BpeMms
AJIEPHOTO B3pbIBa HE YCTAHOBJICHO, TO €TI0 ONPEAEIAIOT PACYETHBIM IIyTEM.

Ecnu Bpemst siepHOrO B3pblBa HEU3BECTHO, TO €r0 OIPENEISAIOT MO0 CKOPOCTH CIajaa
YPOBHSI pajuainuu co BpeMeHeM. [l 3Toro B Kakoi-mubo TOYKe Ha TEPPUTOPHHM OOBEKTa
JBAX/Ibl OJHUM U TEM K€ MPUOOPOM M3MEPSIIOT BEIMYMHY YPOBHS pagualii ¢ ONpPEeesIEHHbIM
MHTEPBAJIOM MEXAY 3aMepaMH.

3aTeM pacCcUMTHIBAIOT OTHOLIEHHME YPOBHEW paaualuy MpU BTOPOM U IEPBOM 3aMepax
P,:P;- Ilo HaiiieHHOMY OTHOLICHHMIO M M3BECTHOMY MHTEPBAy BPEMEHHM OIPEIEIAIOT BPEMs C
MOMEHTa B3pbIBa /10 BTOPOT0 U3MEPEHUS.

3HaueHue K03 PHLIEeHTOB ocnalneHus YPOBHS paauanun 3IaHUSIMU,
IPOTUBOPAJUALIMOHHBIMA YKPBITUSMHM M TPAaHCHOPTHBIMM CPEICTBAMH OE€pyT M3 CIIPaBOYHBIX
marepuanoB. KoadduuueHt nokaspiBaeT, BO CKOJIBKO Pa3 yKpbITHE OcCialiseT Bo3JeicTBHE
YPOBHS pagualuy, a clIe10BaTeNIbHO, U 103y 00IydeHUS.

3HavyeHue ko3 punmeHTa onpenessoT o 3aBUCUMOCTH

Kocr=Paut Py

rie Koo - Ko3ddumnueHT ocnalneHus ypoBHS paaualMM 34aHUs, COOPYXKEHHs,
TPAHCIIOPTHOI'O CPEJCTBA;

Pyy, Py - COOTBETCTBEHHO ypOBEHb paJualliy BHE YKPBITHS U BHYTPH YKpPbITHSL, P/4.

JlonmycTuMble [103bl OOJyd€HHUs YCTAaHABIMBAIOT TaKUM O00pa3oM, 4YTOObI OHHU HE
BBI3bIBAJIN Yy JIIOJEH paAuallMOHHBIX IOpaxkeHUH. IIpu ycTaHOBIEHHMHM HNONYCTUMBIX 103
YUUTBIBAIOT, YTO 00Jy4E€HUE MOKET ObITh OJHOKPATHBIM U MHOTOKPATHBIM.

JomycTuMble 103bI IS BBIIOJHEHUS 3aJaHus, KaK IPaBWIIO, ONPEACISAIOT CTapIIHue
HAYaJIbHUKH.
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Cpoku  BBINOJTHEHUS  3a/Jady  ONPENENSAIOT  CTapliMe  HavyalbHUKH, HO  TI0
MPOJOHKUTEILHOCTH OHU HE JOJDKHBI MPEBBIIIATh BpeMs, 32 KOTOPOE JIMYHBIM COCTaB MOKET
MOJIYYUTH J03bI BBIIIE TOMYCTUMOM.

Meteoponoruueckue gaHubie ynpasienue no neixam ['O u UC obbekTa OyaeT moiydarhb
C METEOCTAHIUI WJIH METEOIIOCTOB.

2 Ouenka paouayuoHHoil 00CMAaHOBKU

B Hauane wu3nararoTcsi HCXOAHBIE JaHHBIE, B COOTBETCTBUU CO CBOEM BapHaHTOM
(mpunoxenue 1), B ciaenyroniei mocieaoBaTeIbHOCTH.

B pesynbprare aBapuu, ypoBEHb pajiHalid Ha TEPPUTOPUU yepes 4acoB
IIOCJIE B3pPbIBA COCTAaBUJI P/4, ycraHoBneHHass no03a 00mydeHUs P, Bpems
BBINTA/ICHUS PAJUOAKTUBHBIX OCAJKOB __ 4YacOB MOCJIE B3pPbIBA.
Jns 3aIIUTHI HaceJleHus HE00X0UMO JOTIOJTHUTENBHO MTOCTPOUTH
npotuBopaguanuonHoe ykpeitue (IIPY) unu mens u3 ykazanHoro mpernogaBaTeieM maTepuana
, BMECTUMOCTBIO Ha YEJIOBEK.

JI1s onieHKH 00CTaHOBKH HEOOXOAUMO:

1. JaTth ompenelieHHEe 4YTO TaKoe€ YCTOMYHMBOCTH pPAbOTHI CEIbCKOXO3SMCTBEHHOTO
00BeKTa.

2. Onpenenuth npeaen ycroiunBocty 3aanust 1 MTII k Bo3necTBUIO yaapHON BOJHBI
(ITpunoxenue Ne7 ).

3. OmpenenuTh JTAJIOHHBIM YpoBeHb pammanuu (Ha 1 wac mocne B3peBa) (P;) Ha
TEPPUTOPUU 00BEKTA

Bocrnons3yemcst popmyiioi BEIYUCICHHS 3TAIOHHOM MOIITHOCTH:

1.2
Py = Ftuo (1)

rae Py — ypoBeHb paaManuy NPUHATBI Ha INPOU3BOJIBHBIA MOMEHT BPEMEHU tyo,
OTCUMTAHHBI OT MOMEHTA B3phIBa.

4. OnpenenuTs U BEIYEPTUTH Ipaduk crana MomrHocTy 10361 (Py) 3a mepuoa 96 wacor. Ot
MOMEHTA B3pbIBa MEPBHIC U BTOPBIE CYTKH OIpeesieHne nenath Ha 1, 2, 6, 12, 18, 24, 30, 42, 48,
4acoB, TPETbU U YETBEPThIE CyTKU Ha 60, 72, 84, 96

5. Onpenenuts 103y o0myuenus nepconana MTII 3a 4 cyTok npu yciaoBuM €ro padboThl
Ha OTKPBITON MECTHOCTH (BPEMsl CMEHBI COCTABIISIET § 4):

D = 5PA?
477 ko, (2)

rae At — Bpems BO3IeHCTBHS MopaXkarouiero (hakropa, u;

At=ty-tyo

t, — BpeMs paboThI, 9

Ksam—KO3(GUIMEHT 3aIUThI 3[aHUs, 1151 OTKPHITOI MECTHOCTH paBeH 1.

6. Onpenenuts TpeOyemblil koapdurment ocnadiaenus (KTp.) mpu KOTOPOM JIFOIU MOTYT
HOJY4YUTh 03y 00IydeHHs He OoJiee TOMyCTUMOM 1034 .

K, =3
Ip =~ D,,, (10.3)
7. CpaBHuBas ko3 duiiueHT ocinadiaeHus GaKkTUISCKH (Kpac.) g 3maHuii ®

coopyskeHuil (moasan) no 3agaHuio ¢ ko3hpunuenTom TpedyemsiM (Krp.) Heo6XoaumMo caenatsb
BBIBOJI: YCTOMYMBO Balle COOPYKEHHE PAJAMOAKTUBHOMY 3apaKEHUIO WU HEyCTOMYMBO Kgpax.
BbIOMpaeTcs U3 TaOIUIBI (TPUITOKEHHE 2).

3amuTa HaceJIeHHs

1. OnpenenuTh pacxo] MaTepUaoB, MPOJOLKUTEIBHOCTh CTPOUTENIBCTBA U 3aTpaThl
TpyZda Ha cTpoutenbcTBo [IPY nmm mienu, ucnonb3ys CBOM UCXOAHBIE JaHHBIE (MpHiokenne No
7).

2. OmnpenenuTh pexXuM 3allUThl HACEICHUS B CO3/aBIIeHCs CUTyaluuu (mpuioxeHue 3).
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3. Onpenenuth Bpems BBoaa ¢popmupoBanuii MTII 1 1onyCcTHMYIO MPOAOIKUTENEHOCTh
uX paboThl (CMEH) Ha TEPPUTOPHH 3apaXKECHHON PaIuOAKTUBHBIMU BeUIECTBaAMHU (MIPHIIOKEHUE 4).

Omnpenenenue ypoBHs ycTOHYMBOCTH padoThl MTII B upe3BbIYatHBIX CUTYAITUSAX

Jl11s 5TOr0 HEOOXOIUMO:

OrnpenenuTh CTENEHb 3arpsi3HEHUS TEXHUKU TOCIIE BBINAICHUS PaAMOAKTUBHBIX OCAIKOB
o ¢opmyre:

Qrex = 80 Py,

rae Qpex — CTEMEHb 3arpsi3HeHus TeXHUKH, 80 — MOCTOSHHBIN Kod(huuueHt, Py, —
YPOBEHb paiiallud HA MOMEHT BHITIAJICHUSI PAJIMOAKTUBHBIX OCAIKOB.

JlenaeTcst BBIBOJI O BO3MOYKHOCTH MCIIONIB30BAHMSI TEXHUKH 0e3 o0Oe33apakuBaHus (IIpH
Kpaiineit HeooxoaumocTH). ([Ipunoxenue 5).

3.2. OnpenenuTh pacxoJ MaTEepHalOB W BpeMs Ui JE€3aKTUBALUK MAIIWH, UCIOJb3Ys
cnoco0 oOmbiBanus crpyeil Boabl (Ilpunokenuwe 6). JlaHHbBIE B NPUIOKEHUH IO
MPOJOHKUTEILHOCTH JI€3aKTUBAIIUN 00BEKTOB MPUHATHI U1 pabOTHI ¢ OJHUM OpaHIICIIOMTOM U
HE BKJIIOYAET BpeMsi, HE0OOXOAMMOE Ha IMOJArOTOBKY OOBEKTOB K 0OpabOTKE U MOCIEAYIOUIYIO
YUCTKY M CMa3Ky 4acTeil u JeTaie, moJBepraroumxcs Koppo3un. Pacxo BeTomu 1ad ¢ y4eTom
HEO0OXOAMMOM CyXOl MPOTHUPKH M CMa3KH HanOOJIee OTBETCTBEHHBIX YacTeil.

3.4.3 Pe3yabTaThbl M BHIBOABI:

1. BHUMaTENpbHO U3yYNUTh BApUAHT 3aJJaHHS, BBIAAHHBIN [IPEIOJABATEIIEM.

2. VI3y4nTh OCHOBHBIE TIOJIOKEHUS U METOJIUKY pacyeTa.

3. [IpousBecTtu OlEHKY paanallMOHHONW 00cTaHOBKU Ha 00bekTe ATIK.

4. OnpenenuTh ypoBeHb ycToitunBocTy paboTsl MTII B upe3BbIYaiiHBIX CUTYaLIHSIX.

5. Caenatp o0mue BBIBOABI IO NMPOJEIAHHOM paboTe € yKa3aHHMEM MEPOIPHUITHM IO
MOBBIIICHUIO YCTOMUMBOCTH pabOThl MAIIMHHO-TPAKTOPHOTO MapKa B YpE3BBIYANHON CHUTYyallUu
MO 3alllUTe HACEJEHHUs, MO MOArOTOBKE O0BEKTa K padoTe B UPE3BBIYAWHBIX CHUTYalLlUs, IO
MNOATOTOBKE K BOCCTAHOBJIICHUIO HAPYIIEHHOI'O IPOU3BOJICTBA, IO MOATOTOBKE CHCTEMBI
ynpasieHus. B orBeTax HEOOX0IMMO CChIIATHCA Ha MPOJICTAHHbBIE PACUYETHI.

6. OdopMHUTB OTUET U cIATh MPENOIaBATENIO.

3.5 Ilpakruueckoe 3ansaTue Ne I13-5 (2 yaca).
Tema: «OneHka XHMHYeCKOIl 00CTAHOBKH IIPH aBapuu HAa o0beKkTax, nMerommux AXOB»
3.5.1 3aganue nist padoThI:

1. OnpenenuTs pa3MepoB U IUIOMIAAN 30HBI XUMHUYECKOTO 3apaKCHUSI.

2. OmnpenenuTh BpeMEHHU IMOAX0Ja 00Jlaka 3apa)XCHHOTO BO3AyXa K OMNPEIEIIEHHOMY
pyoexy (OHX).

3. Onpenenuth BpeMeHH nopaxatomiero Bozaeicteust C/IAB (AXOB).

4. OnpenenuTh BO3MOXKHBIX IIOTEPh B 0Yare 3apakeHusl.

3.5.2 Kparkoe onucanue NpoOBOAUMOIO 3aHATHSA:

1. Ionamue 00 oueHKU XUMUUECKOU OOCMAHOGKU U UCXOOHblIE OAHHbIE 0114 ee
npoeeoenus.

XUMHYECKOE 3apakKCHHE MECTHOCTH (OOBEKT) MOXKET BO3HHUKHYTH TPH Pa3pylICHUH,
MOBPEXKICHUH €MKOCTEeH M TeXHoJornyeckoid kommynukanuu B AXOB (aBapuilHO-XMMUYECKU
OTIaCHBIC BEIECTBA) BCJEACTBHE MPOU3BOACTBEHHBIX aBapUil WM CTUXUHHBIX OCJCTBUH, a
TaKXe B pe3yJbTaTe MPUMEHEHUS MPOTHBHUKOM OTPABJISIIOIINX BEIIECTB.

[Tog xuMuueckol OOCTAaHOBKOW Ha OOBEKTE TOHHMMACTCS CUTYyallus, CO3JaBIIascs B
pe3yibTaTe XUMHYECKOTO 3apakKeHUsI MECTHOCTH M TpeOyrolIasi IPUHSITHS MEP T10 3aIUTE.

OnacHOCTh TOpaXEHUS JIFOJCH, CeTbCKOXO3IUCTBEHHBIX YKHBOTHBIX, PACTEHUN TpeOyeT
OBICTPOI OIEHKM XUMHUYECKOM OOCTAaHOBKM M y4yeTa €€ BIIMUSHHUS Ha BEICHHE CIacaTelbHBIX
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paboT.

ITon oueHkoON XUMHYECKOH OOCTAaHOBKM TIOHMMAeTCs OIpefelieHne IoKa3arenei,
XapakTepu3yroumx 3apaxenue oo0bekra AXOB u aHanu3 ux BIAUSHUS Ha JIOJEH, )KUBOTHBIX,
pacTeHus U COOPYKEHHUSI.

K noka3zarensiM, onpeesonuM XUMUYECKYI0 00CTaHOBKY, OTHOCST:

- koHueHtpaiuo AXOB B Bo3ayxe;

- pa3Mepsbl U IIOHIAAb 30Hbl XUMHUYECKOTO 3apa>KeHHUS;

- BpeMsi IoJ1Xx01a o0Jiaka 3apaKEHHOTO BO3/IyXa K ONpeAeIeHHOMY pyOexy;

- MPOAOIKUTEIBHOCTD Mopaxkaromiero Bosnencteust AXOB;

- BO3MOXHble NOoTepu Nt04eN B o4are XMMMYEeCKOro nopaKeHus.

OueHKa XMMmn4eckom obCTaHOBKM NPOBOAMUTCA C LENbIO:

- IPUHSTH MEPHI IO 3aIIUTE HACEICHNUS,

- pa3paboTaTh MEpPONPUATHUS 11O BEICHUIO CacaTelbHBIX PaboT B YCIOBUAX 3apaKCHHOU
MmectHOCTH AXOB;

- BOCCTAHOBHUTH MPOU3BOJICTBEHHYIO NEATEIHHOCTh U 00ECIEeUUTh KU3HEAEATEIbHOCTh
HaceJICHUsI.

[Tpu pemenuu 3a7a4 1Mo MOBBIIICHUIO YCTOMUYUBOCTH PabOTHl 0OBEKTOB B BOGHHOE BpEMs
OIIEHKa XUMHUYECKOM 00CTaHOBKH MPOBOAUTCS 3a071aroBpeMEHHO METOJIOM MPOTHO3UPOBAHUS Ha
obbekTax, umeromux AXOB, u cocenmHux ¢ HUMU O0BEKTOB. B ciyudae aBapuu Ha OOBEKTE
OIICHKa XHMHUYECKOM OOCTaHOBKM NPOBOAUTCA B IEPHOJ BO3HUKHOBEHHS €€ Ha OCHOBaHUU
(aKTUYECKUX TAaHHBIX.

HcxoaapiMy JaHHBIMU 7151 OLIEHKH XUMUYECKONH 00CTAaHOBKH SIBJISIOTCS:

- MecTo U BpeMs BriOpoca (BeutnBa) AXOB;

- THII, KOJIMYECTBO U YCIOBUS XpaHeHus BbiOpomeHHBIX AXOB;

- METEOPOJIOTHUECKHUE JaHHBIC,

Tonorpaduueckre ycaoBUsl MECTHOCTH U XapaKTep 3aCTPOMKU Ha MMYTH paclpOCTPaHEHUS
3apa’KeHHOT0 BO3/1yXa;

- CTENEHb 3aIMIIEHHOCTH, YKPBITUE TEXHUKU U UMyllecTBa. IIpu oneHke XxumMudeckoit
00CTaHOBKM METOJIOM MPOTHO3UPOBAHMS MECTO, BpeMsl BHIOpOCA, THI, KOJUYECTBO U YCIOBUS
xpaHenus BoiOpomeHHBIX AXOB 3anatoTcs, HCX0/1 U3 BO3MOXHONH 00CTaHOBKH.

[Tpu Be1Opoce AXOB 3Tu 1aHHbBIE ONPEENSIOT pa3BeIbIBATEIbHbIC TPYIIIIHIL.

MeTteoposoruueckue JaHHbIE BKIIIOYAIOT B Ce0sl:

- CKOPOCTh U HaIpaBJeHHE MPU3EMHOTO BETPa;

- TEeMIIepaTypy BO3/1yXa U MOYBBI;

- CTENEHb BEPTUKAIbHON YCTOMYMBOCTH BO3YyXaA.

Otu Mereoganusie mTad mo aenam 'O u YC oObekTa moiaydaeT OT METEOCTaHIUN WIn
MOCTOB PaIUAIlMOHHOTO U XUMHYECKOT0 HaOII0IeHHs Kaxabie 4 yaca

Ha rnyOuny pacnpoctpanenus AXOB u Ha UX KOHIEHTPALUIO B BO3JIyXe 3HAYUTEIHHO
BIUSIOT BEPTUKAJIbHBIE IMOTOKM BO3Ayxa. KX HampaBieHUE XapaKTEepU3YETCs CTENEeHbBIO
BEPTUKAIBbHOM  ycToMuMBOCTH aTMocdeprl. PasnmuuaioT Tpu CTeNeHH BepTUKaIbHOU
YCTOHYHBOCTH aTMOC(HEphl: MHBEPCHIO, H30TEPMUIO U KOHBEKITHIO.

WuBepcus B aTMocdepe — 3TO MOBBILICHHE TEMIIEpaTyphl BO31yXa 110 Mepe yBETUUCHHUS
BBICOTHI. IHBEepCHUs B MPU3EMHOM CJI0€ BO3/yXa 4Yallle Bcero oOpaszyercsi B 0e3BeTpeHHbIE HOYH B
pe3yabpTaTe WHTEHCUBHOTO M3JIyYEHMs] TeIula 3€MHOM IIOBEPXHOCTBbIO, YTO MPUBOJUT K
OXJIQXJACHUIO KaK cCaMOil TOBEPXHOCTH, TaK U MIPHUJIETAIOIIETO CI0sI BO3IyXa.

WuBepcHOHHBIN cloil  siBisieTcs  3a/epKUBAlOUIMM B aTMocdepe, MpPensTCTBYeT
JIBIKEHUIO BO3JyXa IO BEPTHKAIHU, BCIEICTBHE YEro MOJl HUM HaKaIlJIMBAIOTCS BOJISHOW map,
ObJIb, a 3TO CIOCOOCTBYET OOpa3oBaHHMIO JbIMa W TymaHa. VHBepcHs MpensiTCTBYeT
pacceMBaHMIO BO3JlyXa IO BBICOTE M CO3JacT Haubojee OJIaronpuUsITHBIE YCIOBHS A
COXpaHEeHHUs BLICOKUX KoHIeHTpauuii AXOB.

W3oTepmust xapakTtepusyeTrcs CTaOMJIBHBIM paBHOBecHMeM Bozayxa. OHa Haumbosee
TUNHAYHA JJI1 TACMYPHOW HOTOJbI, HO MOXXET BO3HUKHYTh M B YTPEHHHE U B BEUEPHHE YaChI.
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N3oTepmust ciocoOCTBYET AMUTEIbHOMY 3acToro napoB AXOB Ha MeCTHOCTH, B JieCy, B JKUJIBIX
KBapTalax TOpPOJOB U HACEJIEHHBIX ITYHKTOB.

KonBekmust - 3T0 BepTUKAIbHOE NEpEMELIeHUE BO3/yXa C OJHHUX BBICOT Ha JpYrHe.
Boznyx 6osee Temblii nepeMeniaeTcs BBEpX, a 0oJiee X0N0HbIN U Ooee MI0THbIM — BHU3 [lpu
KOHBEKIMH HAOJIOIAI0TCSl BOCXOAIIME TOTOKH BO3J]lyXa, PAaCCEHBAIOLINE 3apakeHHOE 00J1aKo,
4TO co37aeT HeOnaronpusTHele ycioBus i paciipoctpaneHuss OXB. OTmedaercss KOHBEKIUS B
SICHBIE JIETHUE JTHH.

CreneHp BEpPTUKAIBHOW YCTOWYMBOCTH IPU3EMHOIO CJOSI BO3AyXa MOMKET OBITh
oIpeJiesieHa 10 JTaHHBIM IPOTrHO3a NOro/Ibl C MOMOMIbIO rpaduka (puc.l).

CxopocTt | Hovb Jdene

| 8P MIC o T hoAyACHO | NRCMYPHO | ACHO | tosyscHG | Racmypo

N - : i ——— L

0.5 SRESElTEE

0,6...2

¥ Bonee 4

e S

S !

Puc.11.1. I'paduk 11st OLIEHKU CTETIEHU BEPTHKAIbHON YCTOMUYMBOCTH BO3/1yXa MO
JAHHBIM TIPOTHO3a OTObI

bonee TOYHO cTeneHb BEPTUKAIBHOM YCTOMYMBOCTH BO3JyXa MOYKHO OIPENCIHTH I10
CKOpPOCTH BETpa Ha BbICOTE | MeTpa M TeMIepaTypHOMY I'PaJHeHTy ¢ MOMOLIbI0 rpaduka (puc.
11.2).
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Puc. 2. I'paduk ns onpeneneHuss ycTORIMBOCTH BO3TyXa

TemmnepaTypHbIi TPAIUEHT OMPEIEISAETCS 10 3aBUCUMOCTH
t =150 - t200

rae  t- TeMneparypHbid rpaaueHt, "C;

ts0, t200 - COOTBETCTBEHHO TeMIlepaTypa Bo3ayxa Ha BeicoTe 50 u 200 cM OT MOBEpXHOCTH
3EMJIH.

Hcnonb3ys muakar, MOsICHUTH MOPSIIOK MOJIb30BaHUS TPpa(UKOM OTIpEeIeIICHUs] CTETICHH
BEPTUKAIBHOW YCTOMYMBOCTH BO3/IyXa.

2. MemoduKa oyeHKu xumu4veckoili o6cmaHosKuU

Ormpezenenne pa3MepoB U IJIOMIAIN 30HbI XUMUUYECKOTO 3apasKeHUs
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Pa3mepsl 30H XMMHUYECKOTro 3apakeHus 3aBUCAT oT KosnuectBa AXOB Ha oObekTe,
(bu3NYECKUX U TOKCHKOJOTMYECKHX CBOMICTB, YCIOBHIl XpaHEHHS, METEOyCIOBHIl U penbeda
MECTHOCTH.

K pasmepaM 30HBI XHMHUYECKOTO 3apa)kKCHHsI OTHOCST: TJIIYOMHY 30HBI XHMHYECKOTO
3apakeHUsl, IIMPUHY 30HBI XUMHUECKOTO 3apayKEHHS U TUIOIIAAb 30HBl XUMHUYECKOTO 3apakeHUsI.

1. TnyGuny 3oHbl xumuyeckoro sapaxenus (I7) ompenensior B 3aBUCMMOCTH OT BHJA
BbIOpomeHHoro (BeutuBIIErocs)) AXOB, ero koiuyecTBa W BEPTUKAIBHOW YCTOWYMBOCTHU
Bo3ayxa. [nyOMHa 30HBI XMMHUYECKOTO 3apakeHUS KOPPEKTUPYETCS  IMOMPaBOYHBIM
K02(pPHUIIMEHTOM B 3aBHCUMOCTH OT CKOPOCTH BETPA.

F=r*x
rae T - rayOuHa pacnpocTpaHeHus obiaka 3apakeHHOTO BO3AyXa MPH CKOpOCTH BeTpa 1 m/c
(HaxXoauTCs MO MPUIIOKEHHIO Ne7);

X - TIONMPaBOYHBIM KOI(PPHUIMEHT, KOTOPHI HAXOAMTCA IO CIPABOYHBIM JIaHHBIM
npuioxeHus Ne§.

2. Illupuna 30mbl _xummueckoro sapakenus (III) ompegemsiercss mo  clueayrommm
COOTHOILLIEHUSM:

I = 0,03 * I' - mpu uHBepCHUH,
I =0,15 *I" - npu uzorepmuy;
I =0,8 *I' - mpy KOHBEKIINH.

3. Inomaab 30HLI XUMHYECKOr0 3apaXCHUA OHpeI[eJ_DHOT 10 3aBUCUMOCTH:

s= 1/2r*m,
rae S - IWIOMAgh XUMIUECKOTO 3apaKeHHUs, KM,
I' - rmyGuHa 30HBI XUMHYECKOTO 3apaXKEHUS, KM;
[I-mmprHa 30HBI XUMHYECKOTO 3aPAXKEHUS, KM.

Omnpenenenne BpeMeHH 10AX0Aa 00J1aKka 3apakeHHOT0 BO3AyXa K OIIPEIETICHHOMY
pyoexy (OHX).

JUis OLlEHKM XMMHMUYECKOM 00CTaHOBKM HEOOXOAMMO 3HATh BPEMsl, B TEYEHHE KOTOPOTO
00JaKo 3apa)X€HHOr0 BO3JyXa [OCTHTHET OMNpPEIEICHHOTO pydexka M co3JacTcsl yrposa
HNOpaXEHUsI JII0JIel Ha HEM. DTO BpeMs ONPEAEIAIOT M0 3aBUCUMOCTH:

tuon = L * 1000/ V35*60,
I1€  tyen - BPEMS MOJXOMA 00JIaKa 3apakKEHHOT0 BO3/yXa K OIPENEICHHOMY pyOexy, MUH;

L - paccrosiaue ot mecta BeiOpoca AXOB no pyoexa, kwm;

Vo3s - CPEIHSS CKOPOCTH NIEPEHOCa 00JIaka 3apaKeHHOTO BO3IyXa, M/C.

Paccrosinue ot mecta Beibpoca AXOB 1o pyOexa 6epyT B Tabnuile HICXOAHBIX JaHHBIX, a
CPEIHIOI0 CKOPOCTh MEPEHOCA 3apaXEHHOI'0 BO31yXa - M0 clpaBOYHbIM HaHHBIM (ITpunoxenune
Ne 9).

Ompenenenue BpeMenu nopaxarouiero Boznericteust C/5AB (AXOB).

Bpewms nopasatomiero Bozzaeiicteusi AXOB omnpeznensercs BpeMeHEM €ro MCIapeHus ¢
IIOBEPXHOCTHU BbIOpoOca (pa3ninBa).

Bpems ucnapenuss AXOB 3aBucutT oT ckopocTH BeTpa. Uem Ooiibliie CKOPOCTh BETpa,
tem ObicTpee ucnapsiercs AXOB. Bpems ucnapenns AXOB npu ckopoctu Betpa 1 m/c. Bpems
ucnapenus AXOB koppekTupyeTcs monpaBoOYHbIM KO3PPUITHEHTOM

Onpeoenenue 603MONCHBIX NOMEPL 8 0UA2E 3APAINCEHUS.

[ToTepn paOOTHUKOB OOBEKTAa M MPOKMBAIOIIETO BOJMU3U OT OOBEKTA HACEICHUS OYyIyT
3aBUCETh OT YMCJIEHHOCTH JIIOJCH, OKa3aBIIMUXCS B 30HE XMMHUYECKOTO 3apa’KeHUsI, CTEICHH
3alIUIIEHHOCTH UX ¥ CBOEBPEMEHHOI'0 UCIIOIB30BaHUS MU POTUBOTAa30B.

KonnyectBo paboumx M CiyXaliuxX, OKa3aBIIUXCS B 30HE XUMHUYECKOTO 3apakKeHUS,
MOJICYUTHIBACTCS MO UX HAJUYMUIO HA TEPPUTOPUH OOBEKTa MO 3JaHUAM, LieXaM, IJIOLIAJKaM;
KOJIMYECTBO HACENICHUS - 110 JKUJIBIM KBapTajaM B HACEJICHHBIX MyHKTaxX (ropojax).

P=N*C,
rie P- nmorepu mozeit;
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N - unciaeHHOCTh paboueli CMEHbI, MECTHBIX KHUTENEH;

C - Bo3moxHbIe notepu Jroaeit or AXOB B odare XMMU4eCcKOro nopakeHus, %
(ITpunosxxenne Nel2)

B cootBercTBUM C 3TUM CTpPyKTypa HOTeph pPadOUMX U MECTHBIX KHUTelell Oyaer
CIEAYIOLIEH:
- co cMepTenbHbIM ucxoaoM P * 0,35 = kon-Bo uenoBex;
- cpenHeit u Tsokenoit crenenu P * 0,4 = KoJ-BO 4eNOBEK;
- JIeTKoi crereHu P * 0,25 = KoJI-BO UellOBEK.

3.5.3 Pe3yabTaThl ¥ BHIBOABI:

1. BeiBOABI M pelIeHUs MO 3aLLUTE JIOJEH BBIHOCATCS HAa OCHOBE PE3YJIbTATOB OLIEHKH
XUMUYECKOH 00cTaHOBKU. OHU BKITIOYAIOT B c€0s MepEeUNCIICHIE HEOOXOIUMBIX MEP B CIIOCOOOB
3alIUTHl HACEJICHUS HAXOJSIIErocs B KUJIBIX palloHaX HEJaJeKOo OT OOBEKTOB, Ha KOTOPBIX
MOXKET MPOU30UTH aBapus ¢ Beiopocom AXOB.

2. OdopMHTB OTYET U CATH MPETIOAABATEIIO.

3.6 IlpakTuueckoe 3ansaTue Ne I[13-6 (2 gaca).
Tema: «IIporno3upoBanue napamMeTpoB B3PbIBa JIETKOBOCIJIAMEHSIOIIUXCH KUIAKOCTEN
(JIB7K) Ha HedTecKkIa1aX B CEJILCKOM X035 CTBE)

3.6.1 3aganue nJst padoThI:

1. OnpenenuTs CPeAHIOI CKOPOCTh, MTOJIHOE BpEeMsl UCTEUEHUS U pacxo]] OeH3HHA.
2. OnpenenuTs IIOMAAN Pa3IMBHOrO OEH3MHA.

3. OnpenenuTs paguyca pasivBa.

4. PocT miomaay paznuBa O€H3MHA B 3aBUCUMOCTH OT BPEMEHH.

5. PacueTt paguyca B3pbIBOOITACHON 30HBI.

6. BennurHa n30bITOYHOTO AaBIIEHUS IPU B3PbIBE IIUCTEPHBI C OEH3MHOM.

3.6.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:

1. Obwue ceedenusn

CoBpemenHass HedTenepepabaTeiBaroass ¥ HePTEXUMHUYECKas MPOMBIIIICHHOCTh
BbIpabaThbiBaeT W3 HEPTH IMIHUPOKHH acCOPTUMEHT MPOAYKTOB, HEOOXOIHWMBIX HapOJHOMY
X034UCTBY cTpaHbl. 3 Bcero MHOrooOpa3us 3TUX MPOJYKTOB 3HAYUTEIBHYIO YaCTh MOTPEOIIsIeT
CEJIbCKOE XO34HCTBO B KaueCTBE MOTOPHBIX TOIUIMB MJIs JIBUTaTellell BHYTPEHHErO CrOopaHus
(OeH3uH, KEPOCHH, TU3EIbHOE TOIUIMBO PA3JIMYHBIX MAapOK, Ma3yT), CMa30YHbBIX U JAPYTUX Macel
U Masei, pacTBOpUTENEH Ui CMOJI, KayyyKa U JJaKOKPACOUYHBIX MaTepuanoB. Bece aTu MpoayKThl
nepepaboTku He()TH TO3BOJSIOT 00ECTIEYHTh JUTHTEIbHYIO U Oe30TKa3Hyio padoty MTIL.

B mpomecce TexHHuecKOro OOCTY)KMBaHUS M pPEMOHTa NpHUMEHseTcs Ooblioe
KOJIMYECTBO PA3NIMYHBIX MOIOUIUX CPEICTB, JIAKOKPACOYHBIX MAaTEpHAJIOB, OPraHUYECKHX
pacTBopuTelel, 3HAaYUTeNbHas 4YacTb KOTOPbIX  BbIpalOaTeiBaeTcs U3 HepTH. Bce
HE(PTENPOAYKTHI, HEO0OXOAUMBIE CEeJIbCKOX035HCTBEHHOMY MIPOU3BO/ICTBY, c
HedTenepepabaThIBAIOMINX U HE(PTEXMMHUUYECKUX 3aBOJOB PAa3IMYHBIMM BUIAMH TpPaHCIIOpPTa
JOCTABJISIIOTCA K MECTY XpaHEHUs MOTPeOIeHUsI.

Jlerkas ucmapsieMoCTh, TOpIOYECTh U TMOBBIIICHHAS B3PHIBOONACHOCTh - CBOMCTBa
HE(TENPOAYKTOB, OMACHBIC B MTOKAPHOM OTHOIICHHH.

Ilooxcap — 3TO HEKOHTPOJIHMPYEMOE TOpEeHHE BHE CIEIHAllbHOTO oyara, B pe3yjbTaTe
KOTOPOT'0 YHUYTOXKAIOTCS WUJIU MOBPEXKAAIOTCS MaTepUalbHbIe IIEHHOCTH, CO3/1a€TCs OMACHOCTh
JUTSL )KU3HU U 3[TOPOBBS JIIOJICH.

T'openue - 310 OBICTPO MPOTEKAIOUTUN XUMUYECKUN MPOIIECC OKUCICHUS UIH COCTUHEHUS
TOPIOYEro BEIIeCTBAa M KUCIOpOJa BO3AyXa, COMPOBOXKIAIOUIUIICS BBIJCICHHUEM Ta3a, Teria U
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cBeta. M3BecTHO ropeHue u 0e3 KUCIOpoAa BO3JyXa C 00pa3oBaHHMEM TeIUla U CBeTa. Takum
0o0pa3oM, TOpeHHe MpelCTaBiIsieT co00il He TOJIBKO XMMHUYECKYI0 PEaKkIUI0 COCIUHEHHS, HO U
pa3I0KEHUS.

J171s TOro 4TOOBI MPOUCXOIUIIO TOPEHUE TPEOyeTCs HATHUne TPEX YCIOBUI:

2. I'oprouas cpena (Marepuall u IpeaMEThI, CIIOCOOHBIE TOPETH);

3. Mcrounuk 3akuranust (OTKPBITHIM OTOHb, HCKPA, XUMHUECKHE PEaKLUU C BBIJCICHUEM
0OJIBIIIOTO KOJUYECTBA TEIIa U T.I1.);

4. Okucnutens (Hanmuuue B Bo3ayxe kuciopoaa Oonee 14%. Ilpu cHuxeHHH
coaepxanus kucinopona 10 10% ropenue nepexoaut B Tienue). Ecinu He 6yneT Xxots Obl 0JTHOTO
U3 3TUX YCIOBMH, TrOpeHHs He mpousoiner. Hampumep, mpu HalIWuuu Toproyeill cpeasl U
UCTOYHUKA 3aXUTaHUS, HO OTCYTCTBHM OKHCJIMTENS TOpeHue He mnpousonger. OKHUCIUTeIeM
MOJKET OBITh HE TOJILKO KHCIIOPOJI, HO U XJIOop, PTOp, OpOM, 0], OKUCIIBI a30Ta U T.A.

Jliis TOro 4yTOOBI MPOU30LIEI IOKApP, TPEOYETCs HATUUNE YEThIPEX YCIOBUM:

1. I'oproyas cpena;

2. UcTOYHMK 3aKUTaHUS;

3. OKucIuTeNh;

4. Ilytn pacnpocTpaHeHus mnoxapa (FOpIOYME BELIECTBA 10 KOTOPHIM OTOHb MOXET
pacipoCTpaHAThCS Ha TaJIbHUE PACCTOSHUS).

loprouas cpena (roproyasi Harpyska) HpeacTaBisieT cO00l BCIO OOCTAHOBKY >KUIIOTO
nomenieHusi. OHa MOXeT ObITh OoJiee WJIM MEHee TOprouel B 3aBUCHMOCTU OT COAEPKHMOIO
3TOM cpenbl. B 3T0il CBA3M CyIIECTBYET NOHSITHE IPYIIIBI TOPIOUYECTH BELIECTB UM MaTEpUAIOB.
1o roproyecTu Bce BEeIECTBA U MaTepUabl MOAPA3AEIAIOTCSA HA 3 TPYIIIIHL:

- HEropro4Me - HE CIOCOOHBI K TFOPEHHUIO B BO3JyX€, HO TEM HE MEHEE MOTYT OBITh
M0’KApOOMACHBIMA B BUJAE OKHUCIUTEJIECH WM BEIECTB, BBIACIAIOMINX TOPOYUE MPOAYKTHI MPU
B3aMMOJEHCTBUM C BOAOM( HampuMmep, HETOPIOUMM KapOMA KanbLMs IPU KOHTAKTE C BIIArou
BO3/1yXa BBIJENSIET B3PbIBOOIIACHBIN ra3 alleTUIIeH);

- TPYOHOTOpIOUME - CIOCOOHBI BO3ropaTbCsi OT MCTOYHMKA 3aXHUTaHus, HO
CaMOCTOSTENIBHO HE TOPSAT, KOI/la 3TOT UCTOYHUK yIAJSIOT;

- TOPIOYHE - CaMOBO3TOPAIOTCS, a TAK)KE BO3TOPAIOTCSI OT HMCTOYHUKA 3aKUTaHUS U
MPOJIOJIKAIOT TOPETH MOCIE €r0 yIaICHUsI.

Bcnvlwika - poriecc ropeHust mapoBoil (a3bl )KUAKOTO WIHM TBEPIOTO BEIIECTBA, KOTOPAs
o0pa3zyeTcs 1oj MOBEPXHOCTHIO FOPIOYEro Tella MPH BO3ACHCTBUM HA BEIIECTBO OTKPHITOTO OTHS
WIM packajieHHoro Tena. Ilo TemmepaType BCHBIMIKM pa3iMyaroT JIETKOBOCIIaMEHsiEMblE (10
45°C — ameroH, ckummmap, cmupt) u ropioume ( cBbime 45 C - pacTHTENbHBIE Macla,
MUHEPAJIbHBIE CMA3KH).

Bocnnamenenue — mpouecc, npu KOTOPOM BEIIECTBO, HArpeBasicb OO0 TEMIEPATYpPBI
KUIIEHUS, TPOAOJIKAET TOpeTh U TIETh 10 T€X IOp, MOKa MPOUCXOIUT MapooOpa3oBaHUE WU
BBIJICJICHHE JIETY4YUX YIJIEBOJAOPOAOB M JPYruX TOPIOYMX CcoeauHeHud. TemmepaTypa
BOCIUUIAMEHEHUs BBIIIE TEMIIEPaTypbl BCHBIIIKKM JUIsI TOPIOYMX BEIIECTB HA 5..30°C, s
JIerkoBOCILIAMEHsIeMbIX — Ha 2...5 C.

Camosocniamenenue — IpOLECC CAMOCTOSITEILHOTO YCKOPEHUS peakluu, IPOXoasIlel B
TOPEHHUH.

[Taper HEPTEPOAYKTOB B CMECH C BO3IyXOM OOpa3yrOT B3pBIBOOINACHBIE cMecH. [laph
He(TEnpOAYKTOB B 2 - 2,5 pa3a Tshkenee Bo3Ayxa. B THXyI0 MOroay OHU CTETIOTCS MO 3eMJjle U
3aIoJIHAIOT BCE MOHMKEHHBIE MeCTa. B3phIB cMecH BO3MOXKEH BONM3HM He()TEXpaHWIIHIL WIH B
MOMEIIEHUSIX, YACTUYHO 3aI0JHEHHBIX MapaMi HeTenpo yKToB. B3pbIB MPOUCXOIUT OT UCKPHI,
OTKPBITOrO IJIAMEHM M JaXke OT pacKajeHHoro npeaMera. Cuia B3pblBa BEJIMKAa, OHA MOKET
IIPUBECTU K MOXKapPY U BbI3BaTh 3HAYUTEIbHBIE PA3PYILICHHUS.

IIpu skcrutyaTauMy HpPOM3BOACTB AOINYCKAeTCsl HE3HAUMTENbHAs YTEUKa XHMHUYECKUX
IPOAYKTOB dYepe3 HeOOoJbIIMe, HO B psie CIIydaeB MHOTOYMCIEHHBIE pPaccpenoTOYEHHBIE
HEIUIOTHOCTH B amnmnapaTrype U 000pyJOBaHUH.

BcenenctBue HenpenBUIEHHON 3HAYUTENBHOM pasrepMEeTU3alMM  TEXHOJIOTMYECKUX
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CHCTEM, a TakXe I0 JAPYIHMM IMPHYMHAM B XUMHUYECKHUX U HEPTEXMMHUYECKHX MPOM3BOJICTBAX
IPOUCXOAAT U aBapuUiHBIE 3aJIMOBbIE BBIOPOCHI B3PHIBOONACHBIX MPOAYKTOB. Y CIOBUS
(bopMHpOBaHUs B3PHIBOOIIACHBIX Ta30BO3AYIIHBIX CMECEH MPU aBapHMHBIX 3AJIMOBBIX BBIOpOCcax
CYILIECTBEHHO OTJIMYAIOTCSA OT YCIOBUI MEPEHOCA BPEIHBIX BEUIECTB MPU MaJbIX YT€UKaX ra3os;
3HAUUTENBbHO pa3iMyaloTCd M KOHLEHTpallMM ra3oBbIX cmeced. [Ipm 3anmoBbIXx BeIOpOCax
HIDKHUW — Tpelea  BOCIUIAMEHEHHsS  CMeced  3HAayuTelIbHO  IPEBBIIIAET  JIONYCKaeMble
KOHIIEHTPALUU 110 CAHUTAPHBIM HOpMaM

ABapuiiHble 3a1MoBble BBHIOPOCHI Ta3oB (MapoB) YacTO MPUBOAAT K OOpa30OBaHHIO B
aTMocdepe B3phIBOOMACHOTO 00J1aKa O0IBIIOT0 00heMa U TTOCIEAYIONMIEMY B3PBIBY €TO0.

[Ipu ouenke mokapHoil 6€30MaCHOCTH BEIIECTB U MaTEpPHaIOB HEOOXOAMMO yYUTHIBATH
uX arperatHoe coctosiHue. [1ockonbKy ropenue, Kak MmpaBuilo, IPOUCXOIUT B ra30BOM cpese, TO
B KauecTBe MoKa3aTeleil Mo)KapHOi OMacHOCTH HEOOXOIMMO YYUTHIBATH YCJIOBHS, MPU KOTOPHIX
oOpa3yeTrcs JOCTaTOUHOE JIJIsl TOPEHUsl KOJIMUYECTBO ra3000pa3HbIX TOPIOYUX MPOTYKTOB.

[IpenycmarpuBaemble  MpU  NPOEKTUPOBAHMM  KaXJOr0  KOHKPETHOTO  3AaHUS
(coopyskeHus1, IOMELIEHNS]) TIPOTUBONOKAPHBIE MEPONIPUSITHSI JOJKHBI YUUTHIBATh CTEIIEHb €TI0
MOXKApPHOM WM B3PBIBHOM ONACHOCTH, KOTOpas 3aBUCUT OT Pa3MEIIEHHOTO B 3TOM 3/1aHUU
(coopyskeHuH, NOMELIEHUH ), IPOU3BOACTBA.

B 3aBucumocTH OT XapakTepa TEXHOJOTMYECKOIO IMpoIecca Pa3IndaroT MPOU3BOACTBA
nsATy Kateropuii: A, b — B3psiBoonacueie; B, I' u | — moxapoonacHsie.

Kareropuss A — mpou3BOACTBa, IZl€ MMEIOTCS: TOPIOYME Ta3bl C HUKHEM IIPENEIoM
BocruiameHenus 10 10 % oO6bema Bo3ayxa; )KUIKOCTU C TEMIIEpaTypOil BCIBIIIKU MapoB A0 28
°C BKJIIOUMTENBHO (IPU YCIOBUHU, YTO yKa3aHHBIE Ta3bl U KUAKOCTU MOTYT OOpa30BBIBATH
B3PBIBOONACHBIE cMecH o0beMoMm Oosee 5 % oObema MOMEIIEHUM); TBEp/AbIe BELIECTBA,
CIOCOOHBIE B3pPHIBATHCS W TOPETh MPH B3aUMOACWCTBUU C BOJOM, KHUCIOPOJOM BO3AyXa HIIU
MeXay coboil (kimaapl OeH3WHA, cnupra, KapOuaa KanbUMs M T.J.; Ta30r€eHepaTOpHBIE
MOMEIIEHUS; YYaCTKH OTIEJICHHUS, TJI€ BBINOJHSIOTCS PadOTHl ¢ KpackaMH M OpPraHMYECKUMHU
pacTBOpamu, U Ap.).

Kareropus b — npousBoacTBa, B KOTOPBIX MOTYT HAXOAUTHCS: TOPIOYUE Ta3bl C HIXKHEM
npenenoM B3peiBaeMocTH Oonee 10 % oObema BO3ayXa; JKMIKOCTH C TEMIIEpaTypoi
BocIulamMeHeHuss mnapoB 28...61 °C BKIIOYMTENBHO; JKUIKOCTH, HArpeTble B YCIOBUAX
IPOU3BOJCTBA 10 TEMIEPATyp BCIHBIIIKM W BBILIE; FOPIOYME MBUIM WM BOJOKHA C HHMYKHEM
IpeiesioM BocIiaMeHeHus 10 65 r/m® k 00beMy Bo3ayxa. [Ipu 3ToM ykazaHHBIE ra3bl, KUAKOCTH
U NIBUIM MOTYT 00pa30BBIBATh B3phIBOONIACHBIE cMecU 00BeMOM Oosee 5 % o0bema moMeleHus
(ckmanmpl JaKOB M Kpacok, OalJIOHOB C KHCIOPOAOM WM CKaThIM aMMHAKOM; IIeXH IO
IPUTOTOBJICHUIO TPAaBSIHON MYKH, KOMOMKOPMOB, OE€IKOBO-BUTAMUHHBIX J100AaBOK, APOOJIEHUIO
CyXOr0 CE€Ha, COJIOMBI, KMbIXa; MAIIMHHBIE M aIlllapaTHbIE 3aJIbl AMMUAYHBIX KOMIIPECCOPHBIX
CTaHIUU U Ap.).

Kareropus B — npon3BoicTBa, rae UCHOJIBb3YIOTCSA: JKUJIKOCTH C TEMIEPATYPOU BCIBIILIKI
napoB Bbliie 61 °C; roproune NbUIM M BOJOKHA C HUKHEM IPEIEIIOM B3pbIBaeMocTu Ooiee 65
r/M® K 00BEMY BO3/yXa; BEIIECTBA, CIIOCOOHBIE TOJIBKO TOPETh MPH B3aUMOACHCTBUM C BOJIOM,
KHCIIOPOJIOM BO3AyXa WM MeEXAy Cco00H; TBepAble TIOpHYHME BEIIECTBA W MaTepUabl
(3epHOCYIIMIIKY; 3JIEBATOPHI 3€pHA; yYaCTKU IMArHOCTHKU M PEMOHTA JABHUTATENeH; rapaxu;
CTOJISIPHBIE MAcCTEPCKHE; OTIEJIEHUS OpOOJIEHUS U NPOCEUBAHUS KOHLIEHTPUPOBAHHBIX KOPMOB;
[EXU CYIIKH MOJIOKA, KPOBH, SULIETIPOYKTOB U JP.).

Kareropus I' — nponsBoacTBa, B KOTOPBIX 00padaThIBAIOTCSA: HETOPIOUUE MaTEpHUAIIbl U
BEIIECTBA B TOPSYEM M PACIUIABIICHHOM COCTOSHMM IPU HAJIWYUU BBIJCICHUN JIy4UCTOU
TEIUIOThI, UCKp, MIJIAMEHM; IIPOU3BOACTBA C UCIIOJIb30BAHUEM TBEPABIX, JKUAKUX U T'a3000pa3HbIX
BEIIECTB, CXKHUIMA€MbIX WIH YTHJIHM3HPYEMBIX B KaueCTBE TOIUIMBA (KOTENbHBIC, KY3HHIIBI;
CBapOYHbIE YYAaCTKH; TEPMHYECKHE, TPaBUJIbHBIC, JyIWIbHBIC OTACIEHUS; MAIUHHBIE 3ajbl
(pEOHOBBIX XOJIOAUIBHBIX YCTAHOBOK H JIp.).
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Kareropus /I — mnpomusBoicTBa, cBA3aHHbIE C OOpabOTKON HEroprYMX BEILECTB H
MaTepHajJoB B XOJOJHOM COCTOSHMM (TOKapHbIM, MHCTPYMEHTAJIbHBIH, pa300pOYHO-MOECUHBIE
LIEXH; OBOILEXPAHUIIMILA; CHIOCOXPAHUIIUILA U Ap.).

Mepb! NPOTUBOIOKAPHOU 3aIUTHI MOKHO Pa3/IeIUTh HAa TACCUBHBIC U aKTUBHBIC.

Ilaccusnvie mepvbl CBOAATCS K aAPXUTEKTYPHO-IUIAHUPOBOYHBIM pemieHusM. llpu
IPOEKTHUPOBAHNU 3aHUS HEOOXOJUMO MPEAYCMOTPETh YA00CTBO MOAX0/A U MPOHUKHOBEHUS B
MIOMEIICHUS MMOXAPHBIX MOAPA3ACICHUN, CHUKCHUE OMACHOCTH PACIPOCTPAHCHUS OTHS MEKIY
JTa’kKaMH, OTAEIbHBIMU ITOMELUICHUAMHU U 3[JaHUSIMHU, KOHCTPYKTUBHBIE MEpBbl, 00eCIeYnBatOIIe
HE3aJbIMIISIEMOCTh 3/IaHMM, IIPOTHUBOIIOXKAPHBIE pPa3pbIBbl, IPErpaabl Ui PacupOCTpaHEHUs
OTHS, BBIIIOJIHEHNE KOHCTPYKLUH 3JaHHs U3 TPYIHOTOPIOYNX MaTEpUAJIOB U T. 1.

AxmueHble Mepbl 3aKII0YAIOTCA B CO3JaHUM aBTOMAaTUYECKOU MOKAPHOU CUTHAJIA3ALUH,
YCTQHOBKE CHUCTEM aBTOMAaTMUYECKOI'O MOXApOTYILEHHs, CHAOXKEHUU MOMEIEHUH NepBUYHBIMU
CpEeICTBaMU NOKAPOTYIIEHUS U JP.

llaccuenvie mepbl.  APXUTEKTYpHO-IUIAHMPOBOYHBIE PEHICHMS  3aKJIIOYAOTCd B
30HUPOBAHUM TEPPUTOPUM MPEANPUITUS U YCTAHOBJICHUM MEKIAY OTACIBbHBIMU 31aHUSIMU
IIPOTUBOINOXKAPHBIX Pa3pbIBOB.

2. Meroauka pacuera.
1. Onpenenenne cpeHeld CKOPOCTH; MOIHOTO BPEMEHHU UCTEUCHUS; pacxoa OeH3uHa.

V =u-y2g-H (1)

cp
rjae p-kodddurnment pacxoaa xxuakoctu (pasen 0,3)
H-BrIcoTa cT010a )KUAKOCTH B IMCTEpHE (AMAMETP LIUCTEPHBI)
g- yeKopeHue cBoGoaHOro magenus (9,8 m/c?)

[Tonnoe Bpemst ucreuenus JIBXK.

rz?”,MHH (2)

rae My, -Macca OCH3MHA B IIUCTEPHE
G-pacxon OeH3uHa, KI/MUH
M, =p, -V, e 3)
px- IoTHOCTH JIBXK, Kr/M (800 KF/M3)
V 4-TIOJTHAsl €MKOCTh IIUCTEPHBI, M
€-CTeIeHb 3aIlOJIHCHUS IUCTEPHBI.

G=60-V,,-p, Sy, kr/mun 4)

rae So- MII0IAAb CEUYEHUs CIIMBHOTO pudopa, M
Vp- CpeaHssl CKOPOCTh HCTEUEHHMS
Px- IIoTHOCTH JIBIK
2. OnpezaeneHue MIOMEAAN PA3IUTOrO OEH3MHA.
— 2
Sp_f.e.Vwc’M (5)

riae f-kosdunment paznupa

TIPU PACTIONOKEHUH IMCTEPHBl B HW3MHE WIM HA POBHOM MOBEPXHOCTH, YKIOH 10 1°
paBeH 5

IIPU PACTIOJIO0KEHUH LIUCTEPHBI HA BO3BBIIIEHHOCTH paBeH 12.

V- BMECTHMOCTb LIUCTEPHBI, M".

3. OnpexeneHue paanyca pa3anBa

IIpu pacnonoxeHuy B HU3KUHE:

R =|=2|.m (6)

HpI/I PAaCIIOJIOKCHHUHN HAa BO3BBIIICHHOCTHU:
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1
k.S, )
b:(—”ﬂ ”j .M (7)

M.

a= ,
T-b

kyx- K03 (hULIMEHT XapaKTepU3YIOIIUH YKIIOH.
ITpu yxione otl’ 1o 3° ky,=8, Gonee 3” ky,=16.
4. PocT niomaau pazinuBa OeH3MHA.

S, (r)= (fojf (8)

5. PacueTt paguyca B3pbIBOOITACHON 30HBI

! 0.8 0,33
- P M
R,, ”’””{c" } [ . } ©)
pl’l. n
T

HKNp

k=—"
14400

rne T - pacdeTHas MPOAODKHUTENBHOCTh HocTymuieHHs mnapos JIBXK B okpyxaromiee
IPOCTPAHCTBO, HO He Oonee 14400.

T=M,/-(J,-S,)<14400

P,- naBnenue nHaceieHHsix napos JIBJXK npu pacuerHoli Temnepatype

Cluxnp — HIKHUH KOHLIEHTPALMOHHBIN NPEJIEN paclpOCTpaHEeH s IIaMeHH, paBeH 1,1.

M, — macca napos JIBXX nmocTynuBmuX B OTKPBITOE IPOCTPAHCTBO 3a BPEMs IIOJHOIO
ucrnapenus, Ho He 6osee 14400 c kr.

pu — IUTOTHOCT mapoB JIBXK, kr/m’

M- ko3hpHUIMEeHT MpUHUMAaeMbIi 110 Tabauiie No2

M,, — MOJIeKyJIsipHasi Macca, KI/MOJIb.

P, — naBiieHHe HACBHIIEHHBIX IAPOB

tp — pacueTHas TeMrneparypa

Vo — MOJBHBIN 00BeM, paBHBIH 22,413 M KMOJTB |

Jlnis onpezenenus paauyca B3pbIBOONIACHOCTHU ONPEAEIUM IapaMeTphbl

5.1. Macca nponutoii JIBX B 3aBUCUMOCTH OT Bp€MEHU UCTCUCHUS:

M (z') =G-1 (10)
5.2. JlaBiieHHE HACBIIIEHHBIX APOB:
[5,14031-7 695.019 J
P, =0,133-10 22322001y (11)
KoHcranTsl ypaBHEHUS:
A=5,1403
B=695,019
CA=223,220
5.3. OnpeneneHre MHTEHCUBHOCTH UCIIAPEHUsI TapOB OCH3MHA MPU HEMIOBUKHOU cpelie:
Jp=10_6-f7-MA°4’5-Pn (12)

5.4. OmnpeneneHue pacuyeTHOW MPOAOHKUTEIBHOCTH MOCTYIUICHUS IMAapoB OEH3MHA B
OKpY’Karolllee MpOCTPAHCTBO:

M
T=—"— (13)
Jp 'Sp
5.5. OnpeenieHne Macchl MapoB, MOCTYIJIEHUS B OKPYKAIOIEe IPOCTPAHCTBO C MOJIHOM
HOBerHOCTI/I HpOHI/ITOFO 6eH3I/IHa:

M,=J,-T-S, (14)

275



5.6 OnpezensieM IUVIOTHOCTh IapOB OEH3MHA NPU PacYETHOM TeMIlepaType:
M,

_ 15
Pr =Y, (1+0.00367 1, ) (2
5.7. Onpenenenue paaryca B3pbIBOONACHOM 30HBI IPH MOJIHOM pPa3repMeTH3alUM:
0,8 0,33
P M ’
R, =32-k" .| ——| | —%— (16)
. cHKnp pn ' Pn

5.8. Macca mnapoB O€H3MHa, NOCTYyHAalOIIMX B OKPYXKAIOLIEE IPOCTPAHCTBO B
3aBUCUMOCTH OT BPEMEHU UCTECUCHHUS:
J,-T-f-G .

MP(T): P

Ol'[peI[eJ'H/IM PaCdC€THOC KOJHUYCCTBO II1apOB 6€H31/IH3, IMOCTYIMAroICEC B OKPYKAKOMIICC
MMPOCTPAHCTBO B 3aBUCUMOCTH OT BpCMCHU UCTCUCHUA

5.9. PaI[I/ch 30HbI 3ara3OBaHHOCTHU B3PbLIBOOIIACHOCTHU U3MCHACTCA BO BpPCMCHU B
3aBUCHUMOCTH OT KOJIMYCCTBA IMAapOB OcH3MHA:

(17)

p 0,8 ]
3,2'k Cn Jo.T f G 0,33
o= (o PHK),Z’” I p o 1o

Paccunrtaem paamyc B3psIBOONIACHOM 30HBI B JIFOOOH MOMEHT BPEMEHHU.
6. Bemmumna wusObiTouHoro naBinenus AP mpu B3peiBe TBC, oOpa3oBaBmmxcs B
b
pe3yabTaTe aBapuu IUCTEPHBI ¢ OEH3UHOM 110 opMyIie:
08-M,> 3-M»* 5.M,
AP =P, + Tt — (19)
R, R R

63 83

rae P,- atmochepHoe nasnenue, klla;

Ry3— paccrosinue oT reomerpudeckoro reHTpa oomaka TBC kr;

M, — npuBeneHHas Macca napos JIBXK, kr.

6.1. PaccunThiBacM BeTWYMHY NMPUBEICHHONW MAacChl TapoB OCH3WHA MPH MPOJIMBE BCETO
KOJIMYECTBA OCH3MHA, HAXOSIIETOCS B IUCTEPHE:

M, = & M, - K, (20)
0,

rae Q. — yaenapHas TerioTa cropanus, KJk/Kr;

Qo — KOHCTaHTa, paBHas 4,52 10° kJx/KT;

M, — macca napos JIBJK B okpy»karoieM npoCTpaHCTBE;

K, — ko3¢ dumment ygactus roprouero Bo B3pbiBe, paBHblii 0,1.

. VIIpEACIIIEM BCIIMYUHY U30bITOYHOI'O JaBJICHUA HA I'PaHUIIC B3 BIBOOITACHOU 30HBI:
6.2.0 y u30
O,8'M3’33 3'M0’66 5-M
p np np
‘ R(ﬁ R 2 R :

83 83

AP=P

BbIBOZBI O 3am1UTE JTHOJIEH, BBIHOCSTCS HA OCHOBE PE3YJIbTAaTOB OLIEHKH BEJIMYHUHBI 30HbI
B3PBIBOOMACHOCTH U BEIMYMHBI N30BITOYHOTO AaBieHus mpu B3pbiBe TBC.

Tabnuua BenuyMHBI M30BITOYHOTO MABJIEHUS TPU PA3TUYHBIX PACCTOSHHUSAX OT LEHTpa
pasiuBa.

T
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3.6.3 Pe3yabTaThl M BHIBOABI:

1. BHuMareapHO M3YYHTh BApUAHT 3aaHUS, BEIIAHHBIN MPENOJaBATEIICM.

2. I3y4nTh OCHOBHBIE TIOJIOKEHUSI U METOJIUKY pacuera.

3. OnpenenuTh CPeTHIOI CKOPOCTH MOJTHOTO BPEMEHU UCTEUCHUs, pacxo/ia OeH3MHA.

4. OnpenenuTs TUIOMAIAL PA3JIUTOr0 OEH3MHA U PAIUyC pa3iiiBa.

5. Paccumtarh BenMUYMHBI U30BITOYHOTO [ABJICHHS Ha PA3JIMYHBIX PACCTOSHUSAX OT
FeOMETPUUYECKOTO0 IIeHTpa obJIaka.

6. BHectu naHHbie B TAONMUIly BETUYHMHBI H30BITOYHOTO ABJICHHS IPH Pa3TUYHBIX
PacCTOSHUAX OT LIEHTpa pa3iinBa

7. BbIYepTUTH CXeMy 30HBI pasziuBa OCH3MHA, M pa3Mepa B3pPbIBOOIACHOW 30HBI B
3aBHCHUMOCTH OT BPEMEHM IMpOJOJDKEHHs aBapuu. JlaHHas cxema JOJKHA BBINOJHATHCA B
MaciTade BBIOpaHHOM MpOHU3BOJIBHO. Ha Hell TOKHBI OBITh MTOKA3aHBI:

a) 00BEKT HEMOCPEICTBEHHOTO M MECTO (Y4acTOK) HEITOCPEICTBEHHOTO pa3JInBa.

0) 00BEKT HAPOJHOTO XO3SHCTBA.

B) PacCTOSIHME OT MeCTa BBIOpOCca 0 ONMKAMIIIEero CTpOSHUSI.

K cxeme MoImKHBI TpUIIaraThbes YCIOBHBIE 0003HAYSHUS.

8. ObopmMuTh OTUET U CAATH MPETIOIABATEITIO.

3.7 Ilpaktuueckoe 3ansatue Ne I[13-7 (2 yaca).
Tema: «Pacuer Harpy3ok co3gaBaeMoil y1apHoil BOJIHO)
3.7.1 3aganue njst padoThI:

1. OnpenenuTh N30BITOYHOE JTaBIICHNUE.
2. OnpenenuTs CTENEHb Pa3pyleHUs 00bEKTOB.

3.7.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:

1. Obwue ceedenusn

VYnapHas BOJHA — 3TO CKAYOK YIUIOTHEHMsI, paCIPOCTPAHAIOIIASACA CO CBEPX3BYKOBOM
CKOPOCTBIO TOHKasl IepexojHass o00JacTb, B KOTOPOH HPOMCXOOUT PE3KOE YBEIUYEHHE
IUIOTHOCTH, 1aBJICHUSI U CKOPOCTH BELIECTBA.

Hanpumep, npu B3pbIBE B3pBIBOONACHBIX BELIECTB 00pa3yloTCs BBICOKOHATPEThIE
IPOAYKTHI, oOMagaromue OOJIBIION MIIOTHOCTHIO U HAaXOSIIUecs MO BBICOKHM JaBjieHueM. B
HAyaJbHbII MOMEHT OHHM OKPYKEHBI MOKOSAILIMMCSA BO3yXOM P HOPMAaJbHOM IUIOTHOCTH H
aTMoc(epHOM JlaBiIeHnH. Paciupsronuecst TpoIyKThl B3pbIBAa CKUMAIOT OKPYXKAIOIIUH BO3IYX,
Opu4YéM B KaXKJbli MOMEHT BPEMEHHU CKaTbIM OKa3bIBaeTCs JIMLIb BO3JYyX, HaXOAALIMHCA B
ornpenenéHHOM 00BbEME; BHE 3TOr0 00bEMa BO3IyX OCTAETCS B HEBO3MYIIEHHOM cocTostHUU. C
TE€YEHUEM BPEMEHHU 00BEM CHKAaTOro BO3AyXa BO3PACTAET.

VY napHas BosiHa B 0OBIYHOM cpejie - 3TO Bceraa BojHa cxxatus. OJTHaKo B T€X CUCTEMaxX, B
KOTOPBIX CKOPOCTb paclpOCTPaHEHHs] BOSMYILEHUI YMEHbIIAETCS ¢ POCTOM IUIOTHOCTH, OyAeT
HaOJII01aThCS YIapHast BOJIHA Pa3pPEsKEHHSL.

Jns  XapakTEepUCTUKU yAApPHOM BOJHBI TIPU  B3pbIBE Ta30BO3AYLIHBIX CMeEceu
UCIIONIE3YIOTCSI TTApaMETPHI 1O CBOEMY (PM3UYECKOMY COACPKAHHMIO AHATIOTUYHBIE MMapameTpam
yZlapHO BOJIHBI MPU B3pbIBE KOHJIEHCUPOBAHHBIX B3PHIBOOMACHBIX BEILIECTB.
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[TapameTps! yiapHO# BOJIHBI IIpeICcTaBIeHBI B TabuIe 1.

Ta6nuua 1.ITapamerps! ynapHoii BosHbl SIB momHocThio 30 K.

[TapameTpsl Paccrosinne oT nieHTpa B3phiBa (KM)
0,5 0,75 1,0 1,5 2,0 2,5
N36p1TOuHOC HaBienue Bo GponTe, klla 135 75 48 26 17 12
CxopocTts (hpoHTa, M/C 494 432 402 374 364 357
CkopocThb Bo31tyxa BO (ppoHTE, M/C 310 189 124 68 43 31

B cinydyae BO3HMKHOBEHMS yJapHOW BOJHBI JIIOJAU, 3[aHUS, COOPYXEHHS MOTYT
HaXOJOUTBCS TOJ TMpsMBIM MM KOCBEHHBIM BO3JCHCTBHEM yIapHOM BOdHBL IIpsmoe
BO3JICUCTBUE YAAPHOM BOJHBI HAa YEJIOBEKA HOCUT TPaBMAaTHUYECKUH Xapakrep, a IIpu
BO3/JCHCTBUY HA 3/1aHUs, COOPYKEHHS - Pa3pyLINTEIbHBINA XapaKTep.

IIpssMoe BO3xEHCTBUE yAApPHOM BOJHBI Ha 4YEJIOBEKAa INPUBOJUT K TPaBMAaTUYECKUM
HOCEICTBHSIM, TSXKECTh KOTOPBIX 3aBHCUT OT BEJIMYMHBI JAaBJIEHHS BO (POHTE YAAPHON BOJIHBIL.
Bce TpaBmBI mozpa3fensroTcs M0 CTENEHU TSHKECTU Ha JIETKUE, CPEIHUE, TSDKETble M KpaiiHe
TSKEIIBIE.

OTKpBITO PACMONOKEHHBIE JIFOU TOTYYal0T JIETKHE TPaBMbI IPU U30BITOUHOM JIaBICHUHU
Bo ¢ponre ymapHoit BosHbl 20 — 40 klIla. B sTomM ciiydae YenoBeK MOXKET TMOIYyYUTh
HE3HAUUTENIbHBIE TOBPEXKIEHUS: YIIUObI, BBIBUXM KOHEYHOCTEH, BPEMEHHOE MOBPEXICHHE
CIIyXa, JIETKHE KOHTY3HH.

Cpennue TpaBMbl 4enoBek nonaydaerT npu jasiaeHun 40 — 60 klla, xotopsie
XapaKTEPU3YIOTCS CEPbE3HBIMU KOHTY3USAMHU, IIOBPEXKICHUSAMH CIIyXa, KPOBOTEYEHHEM U3 HOCA U
yIIel, BBIBUXaMHU, IEPEJIOMaMU KOHEUHOCTEM.

Tsokenvle TpaBmbl HactynatoT npu  nasieHun 60-100 xlIla wu xapakTepusyroTcs
TSKEJIBIMU KOHTY3HUSIMH, 3HaYUTEIbHBIMU TIEPEIOMaMi KOHEYHOCTEHN, CUIIBHBIM KPOBOTEUEHUEM
13 HOCA U YIIEH.

Kpaiine Tsokesnble TpaBMBbI UeIOBEK Moy4yaeT npu n30sirouHoM aasinerun 6omnee 100 kIla
Y TaKUe TPABMBI, KaK IIPABHJIO, OKAHYMBAIOTCS JIETAIBHBIM HCXOI0M.

[Tpsimoe Bo3neiicTBHE N30BITOYHOTO JABJICHUS BO (PPOHTE yIAPHOM BOJIHBI M CKOPOCTHOM
HaIop Ha 3/1aHUsA, COOPYKEHUS U T. [I. IPUBOIUT K UX YaCTUYHOMY HJIU MTOJIHOMY pa3pyLIEHUIO.
Paspymienus 3maHuii, COOpYKEHHH B 3aBHCHMOCTM OT BEJIMYMHBI JABJICHHUS MOTYT OBITH
CJ1a0bIMH, CPEHUMH, CUIIbHBIMHU U TIOJTHBIMH.

ITonHble pa3pylieHus - KOrJa pa3pyllaloTcs BCE OCHOBHBIE 3JIEMEHTHI 3[1aHUS, B TOM
YHCJIE U HECYIIME KOHCTPYKIMH. [To1BanpHbIE MOMEIEHUS MOTYT YACTUYHO COXPAHUTHCS.

CunpHble pa3pylleHUs - KOrJa pa3pyLIaloTCsi HECYIIME KOHCTPYKLHMHU U NEPEKPBITHS
BEPXHUX JTaXKEH, NePOPMUPYIOTCS TMEPEKPHITUS HIDKHMX d3Taxked. lMcmonp3oBaHuWe 31aHUA
HEBO3MOXXHO, @ BOCCTAHOBJICHHE HELIEIeCO00Pa3HO.

CpenHue paspylleHHs - KOIZa pPaspylIaloTCs KpBIM, BHYTPEHHUE IIEPErOPOJKH U
YaCTUYHO NEPEKPBITU BEPXHUX 3TaKeU. Ilociie pacuuCcTKy 4acTh MOMELIEHUN HUKHUX JTaXel
U TOJBAJIbI MOTYT OBITh MCIIOJIb30BaHbl. BoccTaHOBIEHNE 3JaHUI BO3MOYKHO NP MPOBEIECHUU
KallUTaJIbHOI'O PEMOHTA.

Cnalple pa3pylIeHus - KOrja pa3pylarTcs OKOHHbIE U IBEPHbIE 3al0JIHEHUs, KPOBIS U
NE€TKHe BHYTPEHHHE MEPEropodkyd. Bo3MOXKHBI TpPEIMHBI B CTEHaX BEPXHUX dTaxel. 3paHue
MOJKET DKCIUTYyaTUPOBAThCS MOCIE TEKYIIET0 PEMOHTA.

Crenenb pa3pyleHus TEXHUKU (000pyIOBaHMS):

[TonHble pa3pyieHus - 00BEKT HE MOXKET OBITh BOCCTAHOBJIEH.

CubHbIe TOBPEXKICHUS - TOBPEXKICHUS, KOTOPBIE MOTYT OBITh YCTPaHEHBI KalTUTATbHBIM
PEMOHTOM B 3aBOJICKHX YCIIOBHSX.

CpenHue NoBpeXACHUS - IOBPEXKIECHNUS, YCTPaHIEMbIE CHJIaMU PEMOHTHBIX MaCTEPCKUX.

Cnalple MOBpEXAEHUS - OSTO TOBPEKICHUS, CYLIECTBEHHO HE BIMSIOIME Ha
MCIIOJIb30BAaHNE TEXHUKU U YCTPAHSIOTCS TEKYLIUM PEMOHTOM.
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KocBeHHOe BO31€HCTBHE yAapHOW BOJHBI MPOUCXOIUT 3a CYET ACHCTBHUS HaA JIIOJACH,
3J1aHUs1, COOPYKECHHSI M IPyrUe 0O0BEKTHI 00JIOMKOB (371aHH, COOPYKEHUH, TTAIAl0NINX JIePEBHEB
U JIp.), TOSIBJISIONINXCS B PE3YJIbTATE JEHCTBUSI MPSIMOU YAapHON BOJTHBI.

Jlisi yMEHBIIEHHUST TTOPAXKAIOIIETO JCUCTBUS YIApHON BOJHBI HEOOXOIUMO BBITIOTHSTH
TpeOOBaHUS CTPOUTENILHBIX HOPM U TIPU CTPOUTENILCTBE HE JAOMYCKaTh OTKJIOHEHUN OT MPOEKTa B
CTOPOHY YXYJIIECHUSI TPOYHOCTHBIX XapaAKTEPUCTHUK JJIsl YACIICBICHUS CTPOUTEIHCTBA.

ITon BO3mECTBHEM YIapHOM BOJHBI CO3JAIOTCS OYard MOPaXEHUs, pa3pylICHHUS,
pasMephl KOTOPBIX 3aBUCAT OT MOIIHOCTH M BHJIA B3pPbIBa, peiabeda MecTHOCTH (puc. 9.1)

['paHnnma ovara nopa)K€HHWsT HAa PABHUHHOM MECTHOCTH YCJIOBHO OIPaHMYMBAETCS
panuycoMm ¢ U30BITOYHBIM JIaBieHueM Bo GponTe yaapHoi BonHb! 10 kIla (0,1 krc/cm).

Ha mapamerpsl ygapHOl BOJIHBI 3aMETHOE BIMSHHE OKa3bIBalOT peiibed) MECTHOCTH,
JIECHBIE MAaCCHBBI M pacTUTENbHOCTh. Ha ckaTtax, oOpallleHHBIX K B3PBIBY C KPyTHU3HOU Ooee
10°, naBneHWe yBEIMYMBACTCS: YeM Kpyde cKaT, TeM Ooibiie naBieHue. Ha oOpaTHBIX ckaTax
BO3BBIIIICHHOCTE HMMEET MECTO OOpaTHOe sBJICHHE. B JommHax, TpaHIIEsX U JPYrHX
COOPYKEHMSIX 3€MJISIHOTO THUIA, PACIOJOKEHHBIX MEPIEHIUKYISIPHO K HaIpaBICHUIO
pacnpocTpaHeHUs. YAapHOW BOJHBI, METaTEIbHOE JEWCTBHE 3HAYUTEILHO MEHbIE, YeM Ha
OTKPBITOM MeCTHOCTH. JlaBieHuWe B yJapHOW BOJIHE BHYTPHM JIECHOIO MacCHBa BBbIIIE, a
METaTellbHOe JCHCTBHE MEHBINEe, YeM Ha OTKPBITOM MECTHOCTH. OITO OOBICHSAETCS
COIMIPOTHBIIEHUEM JIEPEBHEB BO3AYIIHBIM MaccaM, IBHUXKYLIUMCS C OONBLIOW CKOPOCTBIO 3a
(GpOHTOM yIapHOI BOJHBI.

[Topakaromiee neWCTBUE yIapHON BOJHBI BO3AYIIHOTO SJIEPHOTO B3pbIBa OOJBINE YeM
HA3eMHOTO TOH K€ MOIIHOCTH, TaK KaK MPU BO3AYIIHOM B3PBIBE JOMOJHUTEIHHO 00Opa3yercs
OTpa)kK€HHasl BOJIHA, KOTOpasi HA HEKOTOPOM YAAJIEHHH OT B3pPbIBA CIMBAETCSA C MPSIMOM BOJIHOU
1, COOTBETCTBEHHO, H30BITOYHOE JJaBICHHE BO (POHTE YAAPHOUN BOTHBI yBEIUIMBACTCS.

ToMa JoHa JoHa Jopa

OOAHBLIX _ CHABHBEC _ CPEAHHX CAAtBIX
paopymleHnii popymiecHnfi popymeHnfi papywennd

— — - —

B G @R
S e " -
|

L

10 x[Ma

Puc.1 Ouaru nopaxxeHus npu BO3AEHCTBUM yIapHOW BOIHOMN

Harpysku, co3gaBaeMble yJapHOW BOJIHOW B PE3yJIbTATE B3PbIBA EMKOCTEM CO CIKATHIM
ra3oM, B3pbIBa ra30BO3AYIIHON CMECH, BO3AYIIHOIO U Ha3¢MHOIO SAEPHBIX B3PBIBOB, IIPUBOMAT
K pa3pyLIEHHUsIM 3/1aHUH, COOpY>KEeHHI, 000py0BaHNUs, YCTAHOBOK U T.1I.

B pesynbrate paspymieHuss OOBEKTOB BO3HHMKAIOT 4Ype3BbIUailHbIE CUTyaluu C
COOTBETCTBYIOLIMMH CTETICHSMHU pa3pyllIeHUs, ONPOKHUIBIBAHUS U CMEUICHUS 00OPYIOBaHUS U
YCTaHOBOK.

JUiss TpUHATHSA peIIeHHWd 10 TPOBEACHHUIO BOCCTAHOBUTENBHHBIX PAbOT Ha OOBEKTax,
MTOABEPTIINXCS PA3pYyIICHUIO, HEOOXOUMO TIPOBECTHU OIIEHKY CTENIEHU Pa3pyIICHHUs.

2. Memoouka pacuema

2.1. B3pbi6é emKoCmu CO CoHCAmMbIM 2A30M:

TpOTHUIIOBBIN KBUBAJICHT, K2,

Q=A/38, (1.
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rne A — pabota B3pbIBa (paboTa rasza npu aauadaTHueckoM paciupenun), M oxc.

A =[PV - 2/pn™ "™/ (m - 1),

(2.)
. 9 3;
IJie p; — HaYanbHOE JaBlieHue B cocyne, Mlla; V — HadyanbHBIN 00BEM Ta3a, m
p2 - KoHeuHoe nasnenue, Mlla, p; = 0,1 p; ; m — nokasarens anuadarel, m = 1,4.
be3onacHoe paccrosiHue, M, OT MeCTa B3pbIBa JIJIs1 YEJIOBEKa
_ 173
Rumin=16¢q (3.
bezomnacHoe paccrosinue, m, MecTa B3pbIBa JJIsl )KHIJIOW 3aCTPONKH
e 12
R min — 5 q
4.)
2.2. B3puie 2az06030yuinoit cmecu
N306pITOUHOE MaBIeHUE TIPH B3PBIBE Ta30BO3AYIITHON cMecH, klla,
Ap, =(mHr poz)/ (Vac'p-ToRu), )

3

TJie m — Macca Toprvero rasa, ke, Hy — terora cropanus, k/{owc/ke, Hy = 40-10° k/{oc/ke;
po = 101 klIA — Ha4alIbHOE MABJIEHUE; Z - JA0JA y4acTHs B3BEHIEHHOrO JMCIEPCHOIO MPOIYKTA
npu B3pbiBe, z=0,5;

V, - 00beM IIOMELIEHNS, T ; ¢ = 1,01 k/{oic — TerioeMKoCcTh Bo3ayxa; p = 1,29 ke/M° -
IIJIOTHOCTH Bo3;[yxa;

Ty = 300 K — temnepatypa B momeuieHuu; Ry = 3, K03((UIMEHT HErepMETUYHOCTH
HIOMEIIIEHUS;

2.3. Hoepnutit 63pbi6 u 63pvlé emMKOCmU

N36piTounOe naBnenue, x/la, BO GpoHTE yIapHOW BOJHBI HA3€MHOTO M BO3AYITHOTO
SIZIEPHOTO B3pPbIBA,  TAKXKE P B3PhIBE EMKOCTHU CO CIKATHIM T'a30M

105 - V05 - q) + 410 - V(0.5 -q)®) + 1370 - (0.5 - q) ,
Ap, = R R? R’ (6.)

rae R — paccTtosiHUe OT LIEHTPa B3pbIBA, M.
2.4. Cmenens pazpywienusn o0vekma 030eiicmeus (30anus, COOPYIHceHus u m.o.

Crenenp paspymnieHus 00BEKTa BO3JCUCTBUS OLEHUBAIOT TIO0 KPHUTEPHUIO (PU3MUecKon
YCTOMYMBOCTHU (CHIIBHOE, CpeaHee, caboe), a 00bEKTHI BO3eHCTBH (000pyI0BaHHE, YCTAHOBKH
U T.J.) — 10 KPUTEPUIO ONPOKUIBIBAHNS U CMEILEHUS.

2.4.1. Ecam mon BO3AEHCTBUEM yIapHOW BOJIHBI C M30BITOYHBIM JABICHUEM 3JIEMEHTHI
MPOU3BOJCTBEHHOTO KOMIUIEKCAa Pa3pyLIAIOTCs MMOJTHOCTHbIO, pa3pylICHHE OIEHUBAETCS Kak
CHUJIbHOE; €CJIM JJIEMEHTBI TMPOW3BOJICTBEHHOTO KOMILJIEKCA B OITHUX YCIOBUSX MOTYT OBITh
BOCCTAHOBJICHBI B KOPOTKHE CPOKH, Pa3pyIICHHE OIICHUBACTCS KaK CpefHee Uil ciadoe.

CreneHp pa3pyleHHUs IPOU3BOJICTBEHHBIX KOMILJIEKCOB B 3aBUCUMOCTH OT M30BITOYHOTO
JABJICHHUSI MOKET OBITh OIICHEHA CIICYIOIIUM 00pazoM:
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® IS TPOMBIIUICHHOTO 3/IaHUS C METALTUYECKUM HWIIU JKEJIe300€TOHHBIM KapKacoM:
nipu u30eITouHoM aaBiennn 50...60 klla — cunphoe, 40...50 — cpennee, 20...40 xlla — cnaboe;

® I KUPITUYHOTO MHOTO3TAXXHOTO 3/IaHUS C OCTEKIIEHUEM: TIPU N30BITOYHOM JaBJICHUN
20...30 kIIa — cunwsHoe, 10...20 kIla — cpennee, §...10 xlla — cmaboe;

® Ui KUPIUYHOTO OAHO- U ABYXATAXKHOTO 3/1aHUS C OCTEKJIEHHEM: IMPHU U30BITOYHOM
nasnenuu 25...35 klla — cunpHoe, 15...25 klla — cpennee, 8...15 klla — cmaboe;

e It IpUOOPHBIX CTOCK: MpH M30bIToYHOM AasineHuu 50...70 klla — cunbroe, 30...50
klla — cpennee, 10...30 x[la — cnaboe;

® ISl aHTEHHBIX YCTPOMCTB: mpu nu30bITouHOM naBieHuu 40 xlla — cunmbnoe, 20...40
klla — cpennee, 10...20 xIla — cnaboe;

® IS OTKPBHITHIX CKIAJOB C JKEJIe300€TOHHBIM TEPEKPHITHEM: TpPH HW30BITOYHOM
nmasienuu 200 xIla — cuabHOe.

2.4.2. CrerneHb ONMPOKUIBIBAHUS W CMEIICHUS aHTEHHOTO YCTPOWCTBA WJIM NMPUOOPHOI
CTOWKH.

CxopocTHOI1 Hamop B3pbIBa, k/la,
Pe. =2,5- A0, [(Ad,; +Tpy), (7.)

T7I€ pp— HavyaJbHOE CKOPOCTHOE NaBiienue, klla, po= 101 xlla.

JIOIyCTUMBIN CKOPOCTHOM HAmop B3pbIBa, k[/a, TpU ONPOKUIBIBAHUU AHTECHHOI'O
YCTPONCTBA UK IPUOOPHON CTOMKH

P >(a/b)  [G/(Cx-9S)],
(8.)
rae a u b — BeicoTa U mMpuHa 00bekTa, m; G - Macca oOwekra, H; Cy - KO3pPUIueHT

a’POIMHAMUYECKOTO CONPOTHUBICHHUS; S — TUIOMIAb MONEPEYHOr0 CeYeHHs] MPUOOPHON CTOMKH,
2
M.

Ecnn ckopocTHOM Hamop B3pbiBa OOJbIIE JOMYCTUMOIO IPH ONPOKHUJBIBAHUHU, TO
AHTEHHOE YCTPOICTBO MU MPUOOPHAs CTOMKA OMPOKHHETCSI.

JlonmyCTUMBI CKOPOCTHOM HAmop B3pbIBa MPU CMEMIEHWU AHTEHHOTO YCTPOMCTBA WU
npUOOPHOI CTOMKHU

P« =2 (fG)/(Cx-S), 9.
rae /- Kod3pHUIUEeHT TPEHUSI.

Ecnu ckopocTHOI Hamop B3pbIBa OOJbIle AOMYCTUMOTO MPH CMENICHWH, TO aHTEHHOE
YCTPOMCTBO CMECTUTCA.

3.7.3 Pe3yabTaThl M BbIBOABI: 1. BeiOpaTh BapuaHT
2. O3HaKOMHTBCA C METOJIMKON pacyera.
3. BBIOTHUTH pacyeT B COOTBETCTBUH C BEIOPAHHBIM BapUaHTOM.

4. IToanucath OTYET U CATH MPENOIABATENIO.

3.8 lIpakTuueckoe 3anaTue Ne I[13-8 (2 gaca).

Tema: «Opranuzanus 321U THI ¢/X )KUBOTHBIX, PACTEHH, IPOAYKTOB MUTAHUSA OT
3apaxenus PB, OB, BC»

3.8.1 3apanmue s padorThi:
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1. W3yunTh OCOOEHHOCTH 3alIMTHI MPOAYKTOB NMUTaHMs, (ypaxka oT 3apaxenus PB, OB,
BC.

2. M3yuuTh OCOOEHHOCTH 3aIIUTHI KUBOTHBIX MPH CTUXUHHBIX O€ICTBUSIX.

3. Jlatp ompeneneHue TOHATUIO BETepUHApHas o00paboTka JKUBOTHBIX. I[loapoOHO
paccMOTpeTh BCe BUJIbI BETEPUHAPHOM 00pabOTKH KUBOTHBIX.

4. paccMOTpeTh CYIIHOCTb U COZACpIKaHUE CIeNUaATbHON 00pabO0TKH 0OBEKTOB C/X..

3.8.2 Kparkoe onucanne NpoBOAUMOrO 3aHATHS:
l.3amura npoayKTOB NUTAHUS, Pypaxka, BOAbI

SIcHO, 4TO 3aIMTa MPOIOBOJILCTBUS, (ypaska U BOJBI OTBETCTBEHHAs 3ajjauya HE TOJIBKO
OpraHOB TPaXIaHCKOW OOOPOHBI, MECTHOM aJMHHHUCTpAIIUH, HO U Bcero HaceneHus. Kaxmpii
B3pOCJBIN 4YeJIOBEK IOJKEH 3HaTh 00 omacHbIX (akropax BosneiictBus panuanuu, AXOB
(aBapuitHO XWMHUYECKH OMNACHBIC BEIIECTBA), MHPEKIIMOHHBIX BO30YyIUTENCH, KOTOPBIC, €CIU
3a0J1arOBpeMEHHO HE MPUHATH HEOOXOAMMBIE MEphbl, MOTYT MPHUBECTH K OOJBIIUM MOTEPSIM
IPOJOBOJILCTBUSA. Bce MBI JTOJKHBI YMETh COXpaHATh HPOAYKTHI MUTaHUs, (ypax, BoIy B
Ype3BbIYAITHBIX CUTYALUX.

[Ipu aBapuax Ha paJMAMOHHO OMACHBIX OOBEKTaX BO3HUKAET OMACHOCTh
PaZMOaKTUBHOTO, MPH aBApHUIX HAa XUMHUYECKH OMACHBIX OOBEKTaX - XUMHUYECKOTO 3apaskeHHUsI.
Hemanyto onmacHOCTh NpeACTaBIsAIOT U HH(GEKIIMOHHBIE BO30YIUTEIH.

OcHOBHO# €10CcO0 3aIUTHl MPOAYKTOB MUTAHUS U BOJBI OT 3apaKEHUS MX HU30JALUSA OT
BHeIIHeW cpenbl. [loaToMy omnpezneneHHas cTeneHp 3aluThl CO3/1aeTCsl yKe NPU FepMeTU3alun
MECT XpaHEHHUs], KJIQJ0BbIX, OJBAJIOB U Taphbl.

OOpa3zoBaBmIUXCS B MpOIECCe aBapuu  SACPHOM  DHEPreTHYECKOM  YCTaHOBKH
PaaMOaKTUBHbIE IPOAYKTHI B BUJIE IIBIJIM, a3P030JI€H U APYTUX MEIbYaIlINX YacTUL] OCEAA0T Ha
MECTHOCTH, Pa3HOCATCA BO3AYyXOM W BETPOM, 3arpsA3HsAs Bec BOKpyr. Ecmm 3amacel
IIPO/IOBOJILCTBHSI OKAXKYTCSI HEYKPBITHIMH UJTH OyJIeT HapylIeHa [EeIOCTHOCTh Tapbl M YIIAKOBKH,
TO PaJUOAKTUBHBIC BEILECTBA, 3arpsi3HAS MPOAYKTHl MHUTAaHUS, OyIyT 3aHECEHbl B MUIIY C
3arpsA3HEHHBIX MOBEPXHOCTEW Tapbl, KyXOHHOTO WHBEHTAps U 00OpYIOBAaHUS, OACKABI U PYK
pu oOpaboTKe.

PanuoaxkTuBHBIE BeEllecTBa, MONAAAIOIINE HAa MOBEPXHOCTh HEYNAKOBAHHBIX IPOAYKTOB
WIM 4Yepe3 HIeNIM U HEMJIOTHOCTU Taphl, IPOHUKAIOT BHYTPh: B XJIe0 U CyXapu — Ha MIyOUHY
IOp; ChIIyYyHMe NPOAYKTHl (MyKa, Kpyla, caxapHbli IIECOK, IOBapeHHas CoOjb) - B
noBepxHocTHBIE (10-15 MM) U HIDKENeKaliue CJIOM B 3aBHCHMOCTH OT IUIOTHOCTH IMPOJIYKTA.
Msico, pbiba, oBOIIM M (PPYKTHI 3arpsA3HAIOTCS PATUOAKTUBHOW MBUIBIO, a’pO30JSIMU €
MOBEPXHOCTH, K KOTOPOHM BEChbMa IUIOTHO MNPWIMHAKT. B XUAKMX OpOAYKTax KpYyITHbIE
YaCTHUIIBI OCEAAIOT Ha THO Tapbl, a MEJIKHE 00pa3yloT B3BECH.

Haubonpiyto omacHOCTh HpeNCTaBisieT IOMaJaHuE PaJMOAKTHBHBIX BEIIECTB BHYTPb
OpraHu3Ma C 3arps3HEHHON MUIIEH M BOJOM, TaKk Kak MOCTYIUIGHHE MX B KOJUYECTBax, Oosee
YCTaHOBJICHHBIX BEJINYMH, BHI3BIBAET JIyU4EBYIO OOJIE3Hb.

ABapuiiHO XMMMUYECKHM oOIacHble M oTpaBistomue BemectBa (Ob) mnpeacrasisior
OMACHOCTh JUISl 3apa)KeHHsl HE3aIlMIICHHOTO TMPOJOBOJIbCTBUS, BOJABI, (ypaka BO Bcex
BapHaHTAaX WX COCTOSHUS: KalelbHO-KUIAKOM, TBEPAOM, B BHUIE TyMaHa M JbIMa, B
razoo0pa3HOM U MapooOpa3HOM. DTH BellecTBa MPOHUKAIOT B TAPOYNAKOBOUHbIE MaTepHAIIbI U3
nepeBa Ha rinyomny ao 5—10 MM, ¢anepsl - 3-4 MM M IpPONMTHIBAIOT OpE3eHT, KapTOH,
YeThIpeX-, MATUCIOWHYI0 OyMary, MHOTHE TOJUMEpPHbIE IUIEHKH, MEIIOYHYI TKaHb.
PacTBOpsisicc M BOMTBHIBAasACh, OHU 3apaKAIOT HE3AIIWIIEHHbIE NPOAYKTHL. [ 1yOmHa
MPOHUKHOBEHUSI B MPOAYKTHI MUTaHUS, OCOOCHHO CBITy4YHEe, B HECKOJIbKO pa3 BBILIE, YEM B
TapOYNaKOBOYHBIE MAaTE€pHalbl, IPU 3TOM B TBEPIBIX KHUpaX, Maciie CIMBOYHOM, KOMOIKHUPE,
MaprapuHe OHa TMOCTENEHHO yBenuuuBaercs, B pacturenbHbix Maciax kamm AXOB, OB u
a’p030JIM PACTBOPSIIOTCSA U MOT'YT PaclpOCTPAHUTHCS HAa BCIO MACCy.
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Ilapsl AOOBUTBIX M OTPABISIOLIMX BELIECTB JIETKO IIPOHUKAIOT C BO3IYyXOM uepe3
HEIUIOTHOCTU MOMEIIEHUN, HErepMETHUECKYIO0 Tapy U YIaKOBKY, KOHIICHTPUPYSICH B OobIlei
CTETIeHU B MYKe, KpyIe, KapTrodese, oBollax — B HaApy>KHOM CJIO€, B XJ1e0¢e - TJIaBHBIM 00pa3oM
B KOpKE, a B COJIH, CaXapHOM IIeCKe BCJIEJICTBHE MX MaJON CIOCOOHOCTH yIEp>KUBATh Mapbl,
a’po30JIM - B HIXKEJIEKAIIUX CIOsAX. B Msce OHM 3apakaloT B INEPBYIO OYEPEIb YYACTKH,
MOKPBITHIE KUPOM.

[IpomoBonbCTBHE, HaxoJIsfIIeecs B oOd4are, MPEICTABIAIONIEM OaKTepUOJIOTHUECKYIO
OMACHOCTh, MpPH XPAaHEHWH Ha OTKPBITHIX IUIOMIAJKaX U B HE TEPMETHUYHBIX MOMEUICHHSIX
MOJIBEPraeTCsl OMACHOCTH 3apaKeHHUs BO30YIUTENIIMU MH(EKIIMOHHBIX 3a00JIeBaHUM, U TIPeXx/ie
BCEro He3aTapeHHbIE WJIM HETEPMETUYHO YIaKOBaHHBbIE MPOAYKTHI muTaHus. Ha 3apaxeHHON
MECTHOCTH OakTepHallbHbIe PELENTYphl JJIUTEILHOE BpPEMs COXPAHSIOT CBOM IOpaKaroliue
CBOICTBa, 0OCOOCHHO MPU HU3KHUX TeMIlepaTypax U B MaCMYypPHYIO MOTroAy (HECKOJIbKO HeNelb U
6omee). OHM MOTYT BBDKMTH Ha BHYTPEHHHMX IOBEPXHOCTSX MOMEIIEHUH M Tapbl, a TaKkkKe B
Pa3IUYHBIX MUIIEBBIX MPOJYKTaX, I/lé MUKPOOPTraHUW3Mbl aKTUBHO pa3MHoXatoTcs. Hampumep,
BO30yIUTENb XOJEPhl U CBIPOM MOJIOKE COXpaHsieTcss 1-6 CyTOK (0 CKHUCaHUs), B KUIISTYCHOM -
1o 10 cy Tok, B ciuBouyHOM Macie - 10 20-30 cyTok, Ha yepHOM XJiebe - oT 1 10 4 CyTok, Ha
6enoM - ot 1 10 26 cyTOK, Ha kapToderne - 10 14 cyTok.

TakuM o0pa3zoM, Tapa M yIaKOBKa UTPAIOT MEPBOCTENEHHYIO POJIb B 3alIUTE MPOAYKTOB
nutanus. [1o cBoMM 3alIUTHBIM CBOMCTBAM Tapa JENIUTCS HAaTPU KaTETOPHUU: BBICIIYIO, IEPBYIO
u BTOpYyr0. K BhICIIEH KaTEropur OTHOCUTCA Tapa, 3allyInaronias oT paauoakTuBHbIX, AXOB,
OB u 6akrepuanbubix cpeacts (BC). DTo repmeTnyecKy 3aKphITas METALTNYECKAs, CTEKIISTHHAS
Tapa ¥ HEKOTOPHIE BHUJIBI JCPEBSIHHON M TOJMMEPHOHN Tapbl: (JIATH ¢ PE3MHOBOW KOJBIIEBOM
NPOKJIAIKOM; OOYKU CTaJbHBIC CBAPHBIE U IEPEBSIHHBIC 3aIMBHbIC; OAHKH JUIsI KOHCEPBOB; OaHKU
CO ChEMHOU KPBIIIIKON W MPUKATaHHON MPOKJIAAKOM; TpyObl aJlOMHHUEBBIC; OAaHKH CTEKIISTHHBIC
C JKECTSAHBIMH KPBIIIKaMH; OYTBUIKH Y3KOTOpJbIE, TEPMETUYECKH 3aKPBIThIE METAUINYECKUMU
KarcyllaMd WJIW YKYHNOpPEHHBIE IUIOTHBIMH KOPKOBBIMHM WJIM TMOJIMATHJIEHOBBIMU MPOOKaMU U
ATIOMUHHUEBBIMUA KOJIMTAYKaMH; TaKeThl U3 KOMOWHHUPOBAHHOTO Marepuana, Oymaru, (ojbru,
MOJIUATHUIICHA.

Tapa wMepHOI KaTeropum 3alIUIIAET IPOJOBOJIBCTBUE OT OAaKTEPHAIBHBIX CpPEACTB
paanoakTuBHbIX BemecTB (PB): Oouku nepeBsSHHBIE CyXO-TapHble SIIMKU JOLIAThle C
MOJIMATUIICHOBBIMU BKJIAJBIIIAMH; OaHKH, MaKeThl W3 KOMOWHUPOBAHHOTO Marepuana (I
YIIaKOBKM KOHIEHTPATOB, KPYI, MOJOKa); OyTbUIKM U3 MOJUXJIOPBUHUIIA JJIS PACTUTENHHOIO
Macia.

Smuku, OapabaHbl JepeBsSHHbIE 0€3 TMOJMMATUICHOBBIX BKJIAJbIIIECH, MHOTOCIOWHBIE
OyMa)kHble MEIIKH M Jpyrue, MoJO0OHBIE UM, OTHOCATCS KO BTOPOM KaTeropuu Taphl,
3alUIIAI0IIEH TPOJOBOIBCTBHE TOJIBKO OT PaJIMOAKTUBHBIX BEIIECTB.

Haunbonee nepcrekTHBHON B KayecTBE YKPHIBOYHOI'O MaTepualia SIBISETCS OTHOCHTEIHHO
JenieBas MjIeHKa U3 TMOJMATUIIEHa BBICOKOTO AaBiieHUs (HU3KOoU MI0THOCTH). OHA MpeoXpaHseT
OPOAYKTHl OT 3apaK€HUs paJAMOaKTUBHBIMU BellecTBamMu M dacTudyHo oT AXOB, OB un
00JIE3HETBOPHBIX MHUKPOOOB.

B nomamHux ycnoBHSX 3aliMTa MPOAYKTOB IUTaHMS M 3allacoB BOJABI JOCTUIAETCS
XpaHEHHEM HMX B Te€pPMETHYECKH 3aKphIBAIOIIEWCs TOCyle WM HCIHOJIb30BAaHUEM 3alllUTHON
YIaKOBKH.

Jlyumie Bcero 3amMileHbl KOHCEPBHpPOBAaHHBIE TMPOAYKTHI, a TakKe 3aBEpHYThIE B
nepraMeHT, nemtodan u IIOTHYI0 Oymary. 3aBepHyTble MPOIYKTHl PEKOMEHIYeTCS XpaHUTh B
Oyderax, mkadax, sMKax, a Jydlle B JOMAIIHUX XOJOIWJIbHHUKAX. J{JIs 3aluThl IPOAYKTOB
NUTAHUS MOXKHO MCIIONIb30BaTh CTEKJISHHBIE M TJIMHSHBbIE OaHKH, Pa3IMYHYI0 JIOMAIIHIOK
MOCYyAy, 3allUTHBIE MEIIKM U3 TPOPE3UHEHHOM TKAHU WM TOJUATHIECHOBBIX IUICHOK,
JiepeBsIHHBIE WU (paHEpHBIE SIIUKH, BEUIOKEHHBIE U3HYTPH TIOTHOM Oymaroii.

MsicHble TPOYKTHI, ppl0a, MAclio XOPOLIO 3aIIMIIEHBl OT 3apaXKCHUS B XOJOIUIbHHUKAX,
OuoHaxX WM OOYKaxX C MJIOTHO MPUTHAHHBIMU KpbIIIKaMu. Bo u3bexaHue oTpaBleHHs JrOAEH
HeNb3s XPaHUTh MSICO U PBHIOY B MEIHOM, OIMHKOBAHHOW WJIM IUIOXO JIY>KEHOH mocye.
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CnauBOYHOE Macio M JpyTrue XHUphl CIENyeT XPAaHUTh B CTEKISHHBIX WJIM METaJUIMYECKHX
0aHKax C IJIOTHO 3aKPBIBAIOIINMHUCS KPBIIIKAMH.

Oco0eHHO THIATENbHO HY)KHO 3aIlMIIATh XJeO, CyXapH, KOHAMTEpcKue uznenus. Jlns
3TOTO TNPHMEHSIOT MOJMITHICHOBBIE MEIIOYKH, TEPraMeHT, IUIEHKH U Jpyrue Ioao0HbIe
MaTepHabl.

3epHOBBIC, MyYHBIE M JIPYTUE CHITYYHE MPOIYKTHI CIEAYeT XPAaHUTh B MOJUITHICHOBBIX
MEIIOYKaxX, IaKeTax M3 IUIOTHOW Oymard, B MeIIKax, a Takke SIMKaX M KOpoOKax,
BBUIO)KEHHBIX W3HYTPH KapTOHOM, IIJICHOYHBIMH MaTepHalaMH WM KICEHKOM M HMMEIOIINX
IUIOTHO 3aKPBIBAIOIINECS KPBIIIKH.

JInst 3amuThl KUIKUX TMPOAYKTOB HCIONB3YIOTCSA IOCyJa C XOPOIIO NPUTHAHHBIMH
KPBIIIKaMH, COCY/IbI C IPUTEPTHIMHU NMIPOOKAMHU - TEPMOCHI, OUIOHBI, OaHKU, OyTHUIKH.

Kaprodenp, xamycty m npyrue CBeXHE OBOIIM CIEAYeT XPAaHUTh B JIEPEBSHHBIX HIIH
(aHepHBIX SIIUKAX, BHICTIAHHBIX M3HYTPH IUIOTHOH Oymaroi, nemiopaHoM, HOIHITHICHOBON
TJICHKOW WJIA KJIEEHKOW M YKPBITBIX OPE3€HTOM HIIM APYTOM TUIOTHOM TKaHbI0. OBOIIM XOPOIIO
MOTYT COXPAaHHUTBCS B TOAMNONbE, MOrpede, KiIagoBOH, COOTBETCTBYIOUIMM 00pa3oM
000pYIOBaHHBIX U XpaHEHUS MPOIYKTOB. JIJIsl 3TOr0 B yKa3aHHBIX MOMEIICHUSIX HEOOXOIMMO
TIIATEJIBHO 33/1€71aTh BCE IIEIH (MEJIKHe MPOKOHOMATHTD U 3aKJIEUTh OyMaroil), a pambl ABEpei,
OKOH (€CITM TAaKOBBIE NMEIOTCS) IIIOTHO MPHUrHaTh. OTAYIIMHA B ITOTpede MIH MOIONIBE TOJDKHA
UMETh M3HYTPH IUIOTHO 3aKpBIBAIOLIYIOCS 3a/JBHXKKY, a CHapyXd, Ha paMe - MEIKYIo
METAITMYECKYIO CeTKY JJIS 3alUThI OT TPHI3YHOB.

3amacel NMUTHEBOW BOJBI, XPaHUMBIE B JIOMAIIHUX YCIOBHAX, B IEISAX 3aIIUTHl OT
3apakeHUsl CIeayeT JepXKaTh B T€PMETH3MPOBAHHON CTEKISIHHON WM METaJUIMYEeCKOW Iocyne
(Tepmoce, O6unone, rpapuHe UM OaHKaX C MPUTEPTHIMU MPOOKaMH). DTy BOAY KeJaTeabHO
©KEIHEBHO 3aMEHATh CBexeld. Bomy MOXHO Takke XpaHHTh B EMKOCTSIX, CACTAHHBIX W3
CHHTETHYECKHMX IUIEHOK, B BeApaXx M BaHHAX, HAKpbIBAEMBIX CBEpPXy IUICHKOM,
HOJMATHIICHOBBIMH WITH JPYTHUMH TJICHOYHBIMH MaTepHaIaMH.

3ammTa NpoJyKTOB MUTAHUSA U (Pypaka B CEJILCKUX YCIOBHSX JOCTUTACTCS XPAaHEHUEM MX
B TEPMETH3MPOBAaHHBIX IIOMEUICHUSAX, INPHUMEHEHHWEM 3alllUTHOH Tapbl (YHMakOBKH) W
CHELMATBHOTO TpAaHCIIOPTa Ui TEPEeBO3KH, a TaKXKe YKPbITHEM CIEUUANbHBIMA WIH
HOAPYYHBIMU MaTepHaIaMu.

JInst repMeTH3alMK Pa3IMYHBIX XPAHWIUIL IENIM B UX MOTOJKAaX M CTEHAaX 3aMa3bIBAlOT
TTUHSIHBIM (IIEMEHTHBIM, W3BECTKOBBIM) PpAacTBOPOM. B JepeBSHHBIX ITOMEIIEHHSX ILIENN
NPOKOHOMAYUBAIOT MXOM, MAaKJIEH WM TpSANKaMd M ITYKaTypsaT. CTEHbl 3TUX IMOMELICHUN
CHapY>Xu 00BaJOBBIBAIOT 3eMiiell. OKHA HArIyXO 3aKJIaJbIBAlOT KMPIUYOM U 3aMa3bIBaIOT TIIH-
HOW WJIM 3a/IeNIBIBAIOT ¢ O0EMX CTOPOH IIMTAaMH, IPOCTPAHCTBO MEXKIY KOTOPBIMHU 3aChINAlOT
3emuieil (meckom). YacTh OKOH MOXKET OCTaBaThCs HE3aKPHITHIMU. Ha 9TH OKHa JienaroT ChbeMHbIe
IIATHL, OOLIMTHIE TOJEM WIM JPYI'MM IIOTHBIM MaTepuanoM. Jlydmie Takoe Jenath ¢
BHYTPEHHEH CTOPOHBI: HaJie)XHee, yaoOHee u xopomo coxpansercs. lllenn mexny neramsimu
OKOH CIIeZlyeT HEMpPEMEHHO MPOMa3aTh 3aMa3KOM MM KaKUM-JIMOO XOPOILIO COXPAaHSIOUIMMCS
pacTBOPOM.

JIBepu pEeMOHTHPYIOT, OOMBAIOT TOJIEM, MPOPE3NHEHHBIM WJIHM IJICHOYHBIM MaTEpPHAaJIOM.
Ha nBepHy!o pamy KpemsT MpOKJIaIKy W3 yIpYyroro MaTepHaia: pe3uHbl Iy04yaToi, IOpoJIoHa,
Boiisioka. C BHYTpEHHEW CTOPOHBI JIBEPHBIX MPOEMOB JIIAI0T 3aHABECH M3 TNIOTHOTO MaTepuaa
WIM COJIOMEHHBIX MaTOB, KOTOPBIE IOCPEACTBOM IUIAHOK MJIOTHO MPMXKUMAIOT K JIBEPHON paMe.
[ToBceqHEBHO HMCIONB3yEMbIE ABEPH JOKHBI UMETh TaMOYp TakoW BETUYMHBI, YTOOBI, BXOJIS B
HEro, MOKHO OBUIO CHaJaja 3aKpbITh 3a COOOH, a MOTOM OTKpBITH CIEIYIONIylo IBeph. B
tamMOype JIOJKHO OBITh MECTO U XpaHEHUs 3arpsA3HEHHOW OJEeKIbl, KOMOMHE30HOB, CMEHBI
00yBH.

CucremMa BEHTWIALMU JOJDKHA OTBEYaThb BCEM TPEOOBAaHUSAM 3alllUTHI: JABEPIbl WM
3aCJIOHKH CBOOOIHO OTKPBIBAThCS W 3aKPHIBATHCS, HO B TO K€ BpeMs IUIOTHO NPHUTHaHBL. B
BEHTWISIUOHHYIO TpyOy CTaBAT (QUIBTPHl U3 MOAPYYHOIO MaTepuayia: MEUIKOBHHBI WIH
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POTOXUHBI B HECKOJIBKO CJIOEB. YTPABIE€HHWE CUCTEMOW BEHTUISIUU JOJDKHO OCYHIECTBISATHCA
TOJIBKO U3 MMOMEILEHUSI.

UtoObl B XpaHWIHIIE HE MMPOHUKAIN TPHI3YHbI, BEHTUJISIIUOHHBIE OTBEPCTHUS, OTIYIIUHBI,
OKHA W JBEPHBIC NMPOEMbI CHA0XAIOT MEJIKHMU METAJUIMYECKUMU CETKaMH, a HIDKHIOI 4acTh
JBEpeil 0OMBAIOT MOJIOCKOH JINCTOBOW CTaIIH.

[Ipocreiimast repMeTH3anus CKIAACKAX MOMEIICHUI HE AaeT MOJHOW rapaHTUHU TOTO, YTO
paauoaKTHUBHbIC, AaBAPUUHO XUMHUYECKH OIACHBIE U OTPABISIONIME BELIECTBA, a TaKXKe
OakTepuaiabHbIC CpeACTBAa He OyayT momaaarh Ha MPOAYKTHI M ¢ypax. [loaromy Bce TO, 4TO
HaxXOJIUTCA Ha CKJIaJIax, B capasiX, pUurax, peKOMEHIyeTCsl XpaHUTh B JIApAX, 3aKPBITHIX ALIUKAX,
00YKax MOJIMITUICHOBBIX WM OyMaXKHBIX MEIIKaX.

3arapeHHbIe TMPOAYKTHI (MyKa, 3€pHO, Kpyma) LeJecooO0pa3Ho yKJIaAbIBaTh Ha
MpeBapUTENIbHO MOJArOTOBIEHHBIE TOMOCTHI, 3acT/aHHBIE Ope3eHTOM. TOJbKO Mocie 3TOro
SIIIAKA ¥ MEIITKA MO>KHO YKJIaJbIBaTh MITA0EISIMHU, KOTOPBIC B CBOIO OYEpEIb TOXKE HAIO YKPHITH
Ope3eHTOM, MOJTUITHUICHOBOM TIJICHKOM.

CaMmas Haje)XHas 3alUTa MPOAYKTOB OOECIIEUMBACTCS MPH XPAHCHWU WX MMa CKIaJax B
METAJIMYECKOH UM CTEKJIISIHHOM Tape C TepMETHYECKH 3aKpBIBAIOIIMMUCA KpBIILIKAMH U
npoOkaMu. Haie)xHO 3amIuIeHbl OT BCEX CPEACTB MOPAKEHUS 3aKOHCEPBUPOBAHHBIC IMTPOTYKTHI.
Kupsl 1 coneHus ciaenyeT XpaHUTh B IEPEBSIHHBIX OOYKaX C MJIOTHO MPUTHAHHBIMU KPBIIIKaMH,
a 3aMOpPOKEHHYIO pBIOY, MAaclio, CHIMy4yhe MPOAYKTHI M MHOTOCIIONHOW Tape (KapTOHHBIX
KOpOOKax, SIHUKaX, BHICTIIAHHBIX U3HYTPH HECKOJIBKUMHU CJIOSMU MOJUATHICHOBOM TUIEHKH WIIN
IUIOTHOH Oymarn).

Caexxee MsCO, MOJIOKO, (DpYKThl B TE€UEHHE HEOOJBIIOIO BPEMEHM MOXHO XPaHUTh B
00YKax C TIOTHO MPHJICTAIOIIUMHU KPBIIIKaMH, a TAK)Ke B TIIHHIHON mocyze. B HeoxmaXaeHHOM
MOMEIEHUH UX Pa3pelIaeTcs XpaHUTh TOJBKO B KOHCEPBUPOBAHHOM BUJIE.

[Ipu orcyTcTBHM HEOOXOAMMOW Taphl MPOAYKTH MHUTAHHUS U (Qypak MOXKHO XPaHUTh
POCCHINBIO, HAKPBIB OPE3EHTOM, TOJIEM I APYTUM IUIOTHBIM MaTepuanioM. OBOIIU JTOJKHBI
MMETh JIOCTYI BO3AyXa, O3TOMY MX JIY4Ill€ BCETO HAKPHITH CIIOEM COJIOMBI TOJIITUHON HE MEHEe
15-20 cm.

I'pyOble kOpMa XpaHAT B capasx, pWrax, Ha CEHOBaJaX, a TaKXKe Ha uepaakax
KUBOTHOBOJAUECKUX TTOMEIICHUH.

Cunoc, XpaHsmmiicss B OanrHsIX, HAJACKHO 3aIIUIIEH MPAKTUYECKH OT BCEX MOPAKAIOIIUX
(bhakTOpoB. A BOT CHJIOC B sSIMax M TPAHIIEAX I€JIECO00pa3HO MPUKPHITH CI0EM COJIOMBI B 5-10
CM U 3aTeM 3achinarh 3emieil Ha 20-40 cm.

Crora (CkHpIbI) C€Ha, COJOMBI YKPBIBAIOT OPE3€HTOM, IUICHKOW, CJIOEM HEKOPMOBOMU
COJIOMBI WJIM BeTKaMu. TOMNIIMHA oS T0JDKHA ObITh He MeHee 15 cm. [lpu ykpeiTun Ope3eHToM
WIM TUIEHKON Kpas uX IUIOTHO MPIKMMAIOT K 3eMile KaMHsIMHU, OpeBHaMu, 3emiieil. Ecnu cror
YKPBIT COJIOMOW WJIM BETKaMHU, TO HAa HHUX YKJIAJbIBAIOT NPH>KUMHBIC >XKEPAH, CBSI3aHHBIC B
BepxHel yactu. CTora mo mepuMeTPy OKaIlbIBAlOT (OMAaXWBAIOT) Ma IMHUPUHY 3 M. 3UMOH Ha
CTOra C€Ha MOXHO HAMOPO3UTh CJIOU JIbJA.

B nepByio odepenb YKphIBalOT KOpMa, HAXOMSAIIMECS Ha TEPPUTOPUU KUBOTHOBOJUECKHUX
dbepm unu BONMM3H HUX. J[1s MTOWHBIX KOPOB 3arac YKPHITHIX KOPMOB JOJKEH OBITH paccuuTaH
He MeHee YyeM Ha 3 MecsIia.

[Ipu nepBoii xe BO3MOKHOCTH XPAHSIIHUECS B MOJI€ MPOAYKTHl pACTEHHEBOJICTBA JOJIKHBI
OBITH IEPEBE3CHBI B OBOLIEXPAHIIINIIA, 3ePHOXPAHUIUIIA U (DypaXKHbIE CKIIAIbI.

2. 3amura ceJibCKOX03liCTBEeHHbBIX sKMBOTHBIX
[Tpu cTuXuitHBIX O€ICTBUSIX
3emierpsicenue - HauOosee OMACHBIA BHA CTHUXHHHOTO OemcTBus. [MOHYT oM,
pyuarcs 3aaHus u coopyxkenus. Koneuno, nepeiiiias 3aja4a - 3allUTUTD U CIIACTHU JIOJEH.
Ho pazpymiennro nmoaBeprarTcsi Takke )KUBOTHOBOTYECKUE TIOMEICHUSI, ()ePMBI, CKIIaJIbI,
MAIIMHHBIE JBOPBI, THOHYT WJIM TONY4YalOT TMOBPEXKICHUS pPa3IMYHONW CTENEeHU >KHUBOTHBIC.
CWIbHO TIOCTPAJaBIIMX JKUBOTHBIX HANpPABISIIOT Ha BBIHY)XJICHHBIH YyO0O#, KOTOpPBIN
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IPOM3BOJIUTCS HAa CTAIlMOHAPHBIX WM TOJIEBBIX YOOMHBIX MyHKTaX. OJHAKO MpeaBapUTEIHHO
JNOJKHO  OBITH  MPOBEACHO BeTepuHapHOe oOcienoBanue. Ha moneBoil  miomangke
YCTaHABJIMBAETCSl TPEHOra C NOJBEMHBIM MEXAHM3MOM Ui pasaenku Tymu. Ilox Hell sama,
3aKpbITasi [EPEeBSIHHON penieTkoi. Psaaom Bemanku Juist TYI, CTOJBI ISl ME3APOBKU U 3aCOJIKU
IIKYp, OCBOOOXKIEHHS KHUIIEYHUKA M sMa JUISI KOH(PHUCKAHTOB M COJEPKHUMOTO KHUIIEYHHKA,
00YKHM IJI1 MOCOJa KHUILEYHOTO CBIPhS, E€PEBSHHBIE KOJOIbl U TOMOPHI JUIsl pa3pyOKu, 3amac
COJIH, IUCTEPHBI C BoAoM. Ha omHOM TpeHore MoxkHO 00paboTath 3a 10 1 10 20 T0JI0B KPYITHOTO
poratoro ckota. KoHcepBamus Msica HPOU3BOAUTCS MyTeM Iocojia B OoOuKax, SIIMKax,
MOJINITHIICHOBBIX MEILIKAaX.

JKUBOTHBIX C JIETKUMH U CPEIHHUMHU MOPaXEHUSMH JieyaT. [[ias 3TOro momemaroT Ux B
OTJIE/IbHBIE CKOTHBIE IBOPHI 0] YCUIIEHHBIN BETEPUHAPHBINA KOHTPOJIb.

OcoOple 3aTpynHEHUs CO3JAal0TCSl M3-3a TMPEKpaIleHHs] TMOoAaud 3IIEKTPOIHEPTHUH.
OcranaBnMBalOTCA TPUOOPHI JOEHUS, MOJAYM BOJBI, KOPMOB M YOOpKH HaBo3a. B Takux
ClIy4asiX HaJ0 MpeaycMOTpPeTb M OTpadOTaTh Ha YYEHHUSAX M TPEHUPOBKAX MEPEexXo] Ha
AIIEKTPOCHA0KEHNE OT aBTOHOMHOTO TMOBHM)KHOTO WJIM CTallMOHAPHOTO MCTOYHHKA. Ecimu 3ToT
HCTOYHUK 10 CBOEH MOIIHOCTH He o0ecreynBaeT OJHOBPEMEHHOTO MPOBEAEHUS BceX padoT, TO
OH HCIONIb3yeTcs (MOJKIIIOYAeTCs) s JOSHHs, KOPMJICHHUS, BOJONOS W YOOpKM HaBO3a
MOCIIeI0BATEIBHO.

[Ipy OTCYTCTBMM aBTOHOMHOTO HWCTOYHHMKA s oOecneueHus pabOThl JOMIIBHBIX
YCTaHOBOK (CO3JJaHUsI BaKyymMa) MOKHO ITOCJIE YCTPONCTBA 3JIEMEHTAPHBIX MPUCIIOCOOICHUN C
yCIIEXOM HCIONB30BaTh TYpPOOHAIyBHBIE arperatbl HEKOTOPBIX TPAaKTOPOB, a TaKXke
BCACBIBAIOIINE BO3YIIHbBIE JIMHUU TPakTOpoB moboro tuna. [Ipu oObruHO# paboTe nBurarens
HaJITyBHBIN arperar 3acachbIBaceT BO3AyX M3 aTMOC(EpbI, C)KUMAET ero, HECKOJIBKO MOI0TPeBaeT
U ToAaeT B UMIMHAPHL ABuratens. J[ns obecrieueHus ke Bakyyma B JOWJIBHOM arperare
HEOO0XO/MMO BCACBHIBAIOIIMI NATpyOOK TYypOOHAIIyBHOTO arperaTa TPAaKTOPHOI'O JBUTATEIIS
COEIMHUTH C BaKyyM-0ajsIOHOM JOWUJIBHOW YCTAaHOBKU MPU MOMOLIM THOKOT0 ropupoOBaHHOTO
IJIAHTA.

D10 00ecreynuT OTHOBPEMEHHOE JOCHHE 10 12 KOPOB.

B Takux ycioBusX pa3gada KOpMOB IPOU3BOIAUTCS ¢ TPAKTOPHBIX MPULEIHBIX TEIEKEK.

HaBoanenue. ExxerogHo BCHOW WIJIM OCEHBIO, MOCIE JMBHEBBIX TOXKIEH, MPOphIBa AamMO
WINA TIOBPEXKICHUSA APYrUX THAPOTEXHHUYECKUX COOpYKEeHHH HacTymaer Oenma. Boma 3anmBaer
Bce BOKpyr. CmacaroT mrojeil, mpOAyKThl MUTaHUS, MaTepHalbHbIE IIEHHOCTHU U, KOHEYHO,
HENb3sl 3a0bITh M O JKUBOTHBIX. VX HAag0 B CPOYHOM TMOPSIKE BBITOHSATH WJIM BBHIBO3HTH Ha
BO3BBIIICHHbBIE MECTA, TYJa, KyJa BoJa He 1o0epeTcs.

[TosTomMy MecTHbIe opranbl BiactH, mrtadsl 'O u UC, pykoBOAUTENHN XO3HUCTB U KUTEITU
JOJKHBI 3apaHee 3HaTh MapIIPyThl, 10 KOTOPBIM MOKET MpUIETCs YroHATh cKOT. [lomHuTe!
CkopocTh ABM)KEHHS CTala O4eHb HU3Kas - Bcero 25-40 kM B CyTKH. B HEKOTOpBIX cirydasx
BOJIa MOXKET IPHOBIBAaTh ObICTpee. Toraa moTpedyeTcs: TpaHCIopPT.

KopmuTh JKMBOTHBIX MpPHUAETCS Ha IEPBBIX MOpax IOJHOXKHBIM KOPMOM, TEM, 4YTO
OKa)keTcs B pailoHe BPEMEHHOT'O Pa3MEIlIEeHHUS.

HaBonHeHue nepxurtcs, Kak IpaBWIo, HEAento, pexe - nase. llocie cmaga Boabl CKOT
MPUIETCS TIEPETOHATh Ha IIPEKHEE MECTO, MPEABAPUTEIHLHO YCTPAHUB TE MOCIEICTBUSA, KOTOPhIE
IPUYMHUIIA CTUXUSI U PYKOTBOPHOE BOAOXPAaHUIIMILE.

bypu, yparanbl, cHexHble 3aHOCbI. JleToM, Korja CKOT MaceTcs Ha OTKPBITOM
MECTHOCTH, NpU MOJYYEHHH OT THAPOMETCIYXKObl IITOPMOBOTO TMPEAYNPEKICHHUS, HAI0
HEMEIJIEHHO BCeX XKMBOTHBIX MEperHath B MOMEIIECHUs, Ma (epMbl, B CKOTHBIE BOPHI. 3/1€Ch
CIIOKOMHEE U HAJCIKHEE.

[Tocrapaiitech ycneTb, a Jydllle 3apaHee CO3/1aTh B YXUBOTHOBOAUECKHUX MOMEIICHHSIX
3armacsl KOPMOB M BOJBI, XOTs Obl ma 2-3 cyTok. byps M yparan 3a 3TO BpeMsi YTUXHYT.
OcTaBniTh JKMBOTHBIX OJHUX Henp3s. C  HUMH JOJDKHA OBITh JEXKypHas CMeHa
oOciyxuBatoliero nepconana. OHa o0s3aHa CIEAUTD 32 COCTOSIHUEM U TIOBEJCHUEM >KUBOTHBIX,
HaOJI0/1aTh 32 BO3YIIHON Cpeoif, MPOBOAUTH KOPMIIEHUE, TIOCHUE U yIaJeHIe HaBO3a.
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Jlnisa nroeit Hao UMETh OTAEIbHYI0O KOMHATY, T/Ie ObI MOXXHO OBUIO OTJOXHYTh, IPUHATH
nunty. 37ech ke 003aTeNIbHO HATMYKMe OTHETYIIUTENS U METUIIMHCKOM anTedyku. Bee 3To oueHb
MOXXET TMPUTOJUTHCS TPU TOBPEKACHUSIX U PA3PYLUIEHUSAX OTAETbHBIX KOHCTPYKIUU.
VYparanHelii BeTep 4acTO BHIOMBAET CTEKJA, & OCKOJIKH CHUJIBHO PaHAT JIOJACH U JKUBOTHBIX.
DIEKTPUYECTBO Ha 3TO BpeMs Jydllle OTKIoYaTh. MHaue MOTYyT OBITh 3aMBIKaHUS M, Kak
CJIE/ICTBHE, MOXKap.

B 3uMHee Bpemsi IIpu CHEXXHBIX 3aHOCAX JKUBOTHBIE OCTAIOTCS B MoMelleHusX. ['aBHoe -
CIEIUTh 3a WX COCTOSIHHMEM, oOecleyrMBaTh CBOEBPEMEHHOE KOpMieHHe M Bojomoi. [lpu
HEO0OXOMMOCTH TIPOBOAMUTH MTPOBETPHUBAHUE, HO HE CO3/1aBaTh CKBO3HSAKOB. B Takux ycCIOBHSIX
O0OBIYHO MPUXOJIUTCS OOXOAUTHCS TEM, UTO OBLJIO 3aIaCeHO 3apaHee U HaXOAMIOCh Ha (hepMme.

[ToaTomy, 3Hasi CBOM KIIMMATUYECKUE YCIOBUS, 0COOCHHOCTH 3UM, HAJ0 3a0J1aroBpeMEeHHO
TOTOBUTHCS K TOJIOOHOTO PO/ia HEOKUJAHHOCTSIM.

IIpu aBapum Ha YepHoObUIbCKOW ADC NPOUCXOAMIO PATUOAKTUBHOE 3arps3HEHUE
MECTHOCTH, T'JI€ MPOKUBAJIH JIO1, HAXOIUJICA CKOT. ECTeCTBEHHO, BO3HUKAJI BOIIPOC O 3AILIUTE.
Kak moka3zana mpakTvka, OCHOBHBIM M HauOoliee HAJACKHBIM CIIOCOOOM 3aIHUTHI JKUBOTHBIX OT
PaaOAaKTUBHOTO 3arpsA3HEHUs SBIISIETCS COACPKAHME MX B KUBOTHOBOJUYECKHX IMMOMELICHUSX,
HO OHHU JIOJDKHBI OBITh COOTBETCTBYIOIIMM o00pazoMm JoobopynoBanbl. IloaroroBka nsta
3aKJII0YaeTCsl TJaBHBIM O0pa3oM B IepMeTH3allMM U YCWICHHWU 3allUTHOW MOIIHOCTH CTEH,
BXOJIOB, OKOH, B 00OpYZOBaHWU CYIIECTBYIOMIEH BEHTWIANUUA (UIBTPAMHU, a €Ile JIydile B
YCTPOMCTBE HOBOM CUCTEMBbI MPUHYIUTEIbHON BEHTHIISIIIUY.

Jlnst repMeTH3alMd B KUPIUYHBIX CTPOCHUSIX OTBEPCTUS U IIEIM B CTEHAX, MOTOJIKAX,
OKHax MPOMa3bIBAIOTCS TJIMHSIHBIM, LIEMEHTHBIM WJIM U3BECTKOBBIM PACTBOPOM, & B JIEPEBSIHHBIX
MOMEIICHUSAX MX MPOKOHOIMAYUBAIOT MXOM, MaKjeH, TpsArnkaMu U mTyKatypsaT. Ha nepekpoitue
HACBINAIOT CJIOM MecKa WM 11aka. JInnHue okHa 3aKi1aiblBalOT KHPIUYOM, MEIIKAMH C IIECKOM
WM 3a/1eNIbIBAlOT MIUTaMU. JIMH €CTeCTBEHHOTO OCBEUIEHUS HEKOTOpPbIE OKHA OCTaBIISIOT
He3akpbIThiIMU. Ha HUX AenarT chbeMHbIE HIUTHL. B OKHE MOJIOYHOW KOMHAThl BMECTO OJHOTO
3BE€HA CTEKJIA BCTABJSIOT JIUCT JKeJie3a C OTBEPCTHEM ISl IIJIaHTa, C IMOMOIIBI0 KOTOPOTo
MOJIOKO TI€pEeKauyuBaeTcsi B MOJOKOBO3. HO OKOHYaHMM nepeKayku MOJIOKAa OTBEPCTHE
3aKpBIBACTCS 33 IBUKKOM.

Bce nBepum oOopynyroTcs ¢ TakuM —pacdyeToM, YTOObI JOCTUTajach HaJeKHas
repMmerusanus. Jlns 3ammTel TIOAEH, OOCTY)KWBAIOIIUX JKUBOTHBIX, OOOPYIYIOT OIHY U3
BHYTPEHHUX KOMHaT.

B moAroToBneHHBIX TaKWUM 00pa30oM KMUBOTHOBOMYECKUX IMMOMEIICHUSX CO3/IaeTCs 3arac
KOpMOB Ha 5-7 nmHei. Ha Tepputopum ¢epmbl Ha pacCTOSSHUHM MPOTHBOMOXKAPHOTO pa3phbiBa
TOTOBUTCS YKPBITHIH 3amac rpyObIX KOPMOB.

MuHHMaNTbHBIE CYTOYHBIE HOPMBI KOPMOB M BOJIbI Ha T'OJIOBY KPYITHOI'O pOraTroro CKoTa:
ceHa — 5-6 kr wiu ceHa 4-5 xr, Ho wnoc 1-2 Kr KoHIEHTpaToB, BoAbl — 20-30 1. J{ns menkoro
poratoro ckota: ceHa — 0,5 kr, Boabl - 4-5 1. CBUHBSIM: KOHIIEHTPATOB - 2-3 KT, BOJBI - 6-8 J1.

B ycnoBusix pagnMoakTUBHOIO 3arps3HEHUsT MECTHOCTU >KHMBOTHBIE, HAXOJSAIIUECS B
r€pPMETU3UPOBAHHBIX IOMEUICHUSX, HAJEKHO 3aIUIIEHBI.

3n1ech OHU JOJDKHBI HAXOAWTHCS IO TEX MOp, MOKa He OyneT JTUKBUIMPOBAaHA OMACHOCTh
WJIM MPOBEJIEHA HBAaKyalllsl HAa HOBOE MECTO.

OBakyaruss B 0Oe30macHbIe palOHBI OCYIECTBISICTCS HAa aBTOMAIIMHAX, TPAKTOPHBIX
npuuenax Wi myreM neperoHa. /s mneperoHa mno 3arpsS3HEHHOM MECTHOCTH JIydlle
UCIIOJIB30BAaTh JIOPOTH € TBEPBIM ITOKPBITUEM UJIM YYAaCTKU ¢ HU3KOU TpaBou. [Ipu 3TOM BakHO
HE JOMYCTUTh IOEJAHUS YXUBOTHBIMU 3apaX€HHOM TpaBbl, JUIsl 4E€ro Ha MOPIY KaXIoro
KUBOTHOTO CJIEIyeT HAACTh 3alUTHYI) MAacKy-TOpOy, MEIIOK, a 3a HEUMEHHEM - MOpPAY
o0Bsi3aTh BepeBKOil. [loka >KMBOTHBIE HAaXOJATCS B MOMEIIEHUH, K HUM IYCKAIOT MOJOYHBIX
tenst. Jns oOcinyXKuBaHUs B MOMEIIEHUU OCTABISIFOT MUHUMAIbHOE KOJIWYECTBO Jtonel (2-3
YeJIOBeKa Ha OJHO TOMEIICHHE), a MPHU HAIMYWW JOHMHBIX KOpOB - 4-5 uenoBek Ha 150-200
KUBOTHBIX. JII0/IM 3aX0AAT TOJNBKO M1l KOPMJIEHHS, BOAOIOS U qoeHus. [lepBoe kopmieHue u
JIOEHHUE TTPOU3BOMAT yepe3 4-6 4 mociie yKphITUS KOPOB, B MOCIEAYIONIEM - pa3 B CYTKH. B 3TOT
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nepuoj KOpOB PEKOMEHIYETCSI KOPMUTh OJHUM CEHOM M YMEHBIIUTH CYTOUHYIO HOPMY BOZBI B
2-3 pa3a. B repMeTH3upOBaHHBIX MOMENIEHUAX )KUBOTHBIE MOTYT HAaXOAUThCA B cpeaHeM 24-36
Y (JIETOM 3TH CPOKHM COKpAalllaloTCs, a B XOJIOAHOE BpeMs U IpHU BeTpe yBenuuuparorcs). Ilo
MCTEYEHUH YKa3aHHOI'O0 BPEMEHHM ITOMEIIEHUE CIeayeT IPOBETPUBATh 2 Haca.

Beimac ckoTta Ha 3arpsi3HEHHOM MECTHOCTH M CKallMBaHHWE TpPaB Ha KOPM pa3pelaercs
TOJILKO TOCJI€ TUIATEJIBHOIO PAJUalMOHHOTO KOHTPOJsA. MecCTHbIe Oprassl, CaH3MUAHAA30D,
MEIUIIMHCKas CIy)X0a MPUHUMAIOT BCE MEpPBHl K TOMY, YTOOBI HE JOMYCTHTH IPOHM3BOJCTBO
3arpsiI3HEHHBIX M HETIPUTOJIHBIX K YIOTPEOISHHUIO MPOAYKTOB >KUBOTHOBO/ICTBA.

Jlo cux mop ObITyeT MHEHHE, YTO aBapUU B MPOMBIIIJICHHOCTH U Ha TPAHCIIOPTE, Pa3IUBbI
u BeIOpockl AXOB He kacaroTcsi paOOTHHKOB CEIbCKOTo X03sicTBa. OMHAKO MPAKTHUKA, OTBIT
JUKBUJALUU TIOCJIEICTBUN MHOIMX aBapuil roBOpSAT O JApyroM. BcrmomMHUM Tparuueckue
coOpiTus 1989 r. B HOub Ha 11 sHBaps ClIOXKUIACh DKCTpEMaibHask CUTyarus. ['a30BbIid TymMaH
«HAKpBUD» CTapuHHOE oOpeHOyprckoe cenmo Myxuubs IlaBnoBka. bwuto 3adukcupoBaHo
MaccoBoe OTpaBjieHue Jrojen. IIpunuioch He3aMeIIUTENbHO 53BaKyHpPOBAaTh JKUTENICH.
[octpangano 76 yenoBek. CUMITOMBI OTpaBIEHHS - O0IIee HeOMOTaHue, c1adocTh, TOJIOBHAS
00J1b, HOCOBOE KpoBOTeueHHE. B uem neno? ABapus Ha rasomnepepalaThIBAIOIIEM 3aBOJE -
ouepenHoil BBIOpOC cepoBogopona. A kuBoTHbIe? OHHM TOXe mocTpaganu. Koro mpumiiock
3ape3arhb, a Koro Jieuuts. Eiie npumep.

Ha acrpaxaHckoM Tra3oKOHAEHCAaTHOM KOMIUIEKce 3aropenach cepa. CepoBomopon
crenmwics 1o 3emie. Yepes yac Berep qoHec ero 70 CeHTOBKH, TaM HOpMa ObLTa MpeBbIlieHa B 7
pa3, a B mnocenke byszan-lIlpucranp koHueHtpauus rasza npocruria 30 ITAK (mpenensHO
JOTYCTUMBIX KOHIIEHTPALIHi).

JronaMm crano TpyaHO AbIIIATH, KPYKMJIACh IojoBa. PyKOBOIMTENIN MECTHOTIO KOJIX03a
COOOILMIIN O CTPAaHHOM Oore moceBoB. [1oxkyx B oropojax JIyK, MOKeITeN YKPOIl, CBEPHYIUCH
JUCThSI MHOTMX J€peBbeB. B cenbckol IIKoJIe MOSBMICS 3amax rapu, AETH OLlyllaan
METAJIIMYECKHI MPUBKYC BO PTY, MEpPUICHHE B ropJie, AKEHUE TJ1a3, TOITHOTY, TOJIOBHYIO 0OJIb.

Her Hukakoil rapanTuu, 4To MoJ00HOE HE MOBTOPUTCS. BBIBOJ HampammBaeTcs cam:
KKIOMY JKUTEJIO CEIbCKOM MECTHOCTH HAJ0 3HaTh, KaKue MOOIU30CTH €CTh MPEANpUATHS,
kakue AXOB nnm nmpou3BosT, WM UCHOJIB3YIOT B Mpou3BojcTBe. KoneuHno, takyro pabory, a
TaK)K€ MPAKTUYECKHE 3aHATHS C HACEJIICHHEM JOJDKHBI IPOBOJWUTH MECTHAs aJMUHMCTPALIHS,
TeppuTopuanbHbie opransl MUC.

Ecnu B ropoae win Ha ero okpanHe BOJOMPOBOJHAS CTAHIUS, XJIOMYATOOYMaXKHBIM HIIN
EJUTI0JIO3HO-OyMaKHBI KOMOMHAT - 3HaiTe: TaM umeercst xjop. Eciu Henaneko pacrnonoxeH
XJIaJI0- WIK MsICOKOMOUHAT, HedTernepepadaThIBAIOLINI 3aBOI, MPEANPUATHE 10 TPOU3BOACTBY
A30THOM KHMCIIOTHI, CObI, MOUEBUHBI, YI0OPEHHI, TaM JOJKEH OBITh aMMHUAK.

Ha xumundecknx npeanpusaTHsSX M 3aBOJAX I0 MPOU3BOJACTBY IUIACTMACC IIHUPOKO
pacnpocTpaHeHa CHHUJIbHAS KHACJIOTA.

CepoBoZiopoJl B NIPOMBILIUIEHHOCTH MONYy4YaloT Ha HedTe- M ra3zomnepepadaThIBAIOIINX
3aBOJaX, IIPH NIPOU3BOJICTBE CEPHOM KUCIIOTHI, CEPBI, CEPAOPTaHUYECKUX COETUHEHUI.

Kakyro xe kxnumHWYecKkyro KapTuHy mnopaxkeHus >tumu AXOB MoxHO HaOmOmath y
XKUBOTHBIX? Bo BceX cilydasx y HUX B IEPBYIO OuY€pelb MOPAXKAIOTCS OPraHbl JbIXaHUS U
3peHue. BHayane — dactoe MUTaHHE BEK, CIE30TEUCHHE, OECTIOKOMCTBO. 3aTeM, B TIEPUO] OT 2
70 12 4, KIMHUYECKUE CUMIITOMBI OTpaBIEHUs NponanaroT. Ecin pa3sBUBaeTCs OTEK JETKHX,
olmiee COCTOSIHUE >KMBOTHOTO PE3KO YXYAIIAETCSs, MOSBISIOTCA YAyLIbE, BIAXKHBIA KaIlelb,
ozpllKa. I3 HOCOBBIX OTBEPCTU BBIAEIAETCS NEHUCTAS KUAKOCTb. B IETKUX MpOCIyIIMBatOTCS
cBucTAmue Xpunbl. Ciu3ucTble OOOJIOYKH CTAaHOBATCS CHHIOMIHBIMH. JKHBOTHOE CTOUT C
IIMPOKO PACCTABJIEHHBIMM MEPEAHMMM HOTAMU U BBITSIHYTOM Ieel, IbIXaHUE 3aTpyAHEHHOE,
MTOBEPXHOCTHOE.

Yro Hago crenark, YTOOBI 3AIUTUTD KUBOTHBIX?

[locne mnomydyenuss uHbopManuum o0 aBapuM, YYHTHIBasg HampaBieHUE BeTpa, 3Has
IpUMEpHbIe paiioHbl pacnpocTpaHeHuss AXOB, Hago HeEMeNJIEHHO 3arHaTh XUBOTHBIX B
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KUBOTHOBOJUECKHE TOMEIIeHusl. Ecmu 37O caenaTh HEBO3MOXKHO, OTOTHATh MX B OJHY M3
CTOPOH, NMEPICHIUKYIJIPHYIO HAIIPABICHUIO JABHKEHUS SOBUTOrO 0o0JIaKa.

[TomemieHue MO BO3MOXKHOCTH OBICTPO 3arepMETHU3MPOBATh: IUIOTHO 3aKPHITh OKHA U
JBEpH, BEHTUJISIIUOHHBIE OTBepcTUs. Eciu He ynaercss CpoyHO 3aBe3TH KOpMa, TO MEPBOE BpeMs
NpHUIETCS OOXOAUTHCS TEMH, KOTOPhIE OKaXYyTCsS K 3TOMY BPEMEHU BHYTPH NomemieHui. Jlis
BOJIONOS JIy4Ille HCIOIb30BaTh 3aKPhIThle HICTOYHUKH - apTe3naHCKUE CKBaXUHbI. Boomnoiinbie
KOpPBITa, HAXOSIIUECS HA YIHUIIE, 3aKPHITh TUIOTHBIMUA KPBIIIKAMU, MOJUITHICHOBOW TUICHKOU
WM [IEPEBEPHYTH BBEPX JTHOM.

B momemieHusix, 4To0bl YNY4IIUTh MHUKPOKJIMMAT, CIEAYeT MPUMEHHUTHh MOJICTUIKY C
MOBBIIICHHON BJIArOEMKOCTHI0. B TakOM COCTOSTHUM KUBOTHBIE MOTYT HaXOJAUTHCSA OT OJHUX JIO
nosyTopa CyTok. Jlanee, B 3aBUCHMOCTH OT OOCTAaHOBKH, IMOMEIICHUS HAJO MpOBeTpuBaTh. K
TPEBOXKHBIM CHUTHalaM, TPEOYIOUIMM MPOBETPUBAHUS, OTHOCSTCS MOBBILICHHE TeMIIepaTyphl
Tesa KUBOTHBIX Ha 1-1,5°C u yBenuueHue cojepKaHus YTIeKUciIoro raza Oonee yem Ha 5%
(3axOKeHHAs! CIUYKa HEMEIJICHHO TacHET).

CrnemyeT y4uThIBaTh, YTO B 3aKPHITOM MOMEIICHHUH, TJI€ HAXOATCS JKUBOTHBIC, CO3/IaeTCs
TEMIEPATYPHO-BIAXXHOCTHBIN ~ TMOANOpP,  HPEMATCTBYIOUIMI  MPOHUKHOBEHHUIO  BHYTPb
ra3oo0pa3HbIX SIOBUTHIX BelIeCTB. bojee TOro, HaKalUIMBAIOIIMECS BHYTPU MOMEIICHUS
aMMHaK, Bjara, a Tak)ke MOBBILIEHUE TEMIIepaTyphl BO3AyXa CIIOCOOCTBYIOT pa3pyIICHUIO Bpe-
HBIX BEIIECTB.

[Tocne mpoxoaeHusI BOJHBI SIOBUTHIX T'a30B MPOBOAUTCSA BETEpUHAPHOE 00CIeI0BaHUE
KUBOTHBIX. [lOpaXK€HHBIM OKa3bIBAIOT JICYEOHYIO TMOMOIIb. B  OTAETBHBIX CIIydasx
MPOM3BOIUTCS BBIHYXKJACHHBI yOoil >kuBoTHBIX. [locrie BerepuHapHOro oOciIenOBaHUS
MPUHUMACTCS PElIeHHE 00 UCIIOIb30BAHUH MSCA, IIKYP U BHYTPEHHUX OPTaHOB.

3. 3ammTa CeJIbCKOX03AMCTBEHHBIX })KUBOTHBIX IPH MOSIBJICHUH ONIACHOCTH
HH(pEKIMOHHBbIX 3200.1eBaAHUI

Jnig npeaynpexaeHus MOSBICHUS HHPEKIMOHHBIX 3a00JeBaHUI Cpeau KUBOTHBIX
OCYIIECTBIISIIOTCS BETEPUHAPHO-CAHUTAPHBIC MEPONPUATHS, HAIpaBICHHbIC HAa TOBHIIICHUE
COTPOTHUBIIIEMOCTH OpraHu3Ma >KMBOTHBIX. C JTOH wenbl0 HEOOXOAMMO MOAJIEPKUBATH
OTIpe/ICTIEHHBIC YCIIOBUS COACPKAHHUS M KOPMJICHHSI J>KMBOTHBIX, COJEpKaTh B YHUCTOTE
MOMEILIEHUSI M TEPpPUTOPUIO (epM, PEeryasipHO NPOBOAUTH HUX JE3MH(EKIUI0, a TaKkxke
UCTPeONIITh HACEKOMBIX M TPBIBYHOB KaK BO3MOXKHBIX TEPEHOCYHMKOB HHMEKIIMOHHBIX
3a0o0JIeBaHUM.

OCHOBHBIM CPEICTBOM, o0ecreynBaroIIM Haunbosee 3P PEKTUBHYIO
3alIUTY )KUBOTHBIX OT MH(EKIIMOHHBIX 3a00JI€BaHUM, SIBISIFOTCS MPO(UIAKTUYECKUE TPUBUBKH,
T... aKTHBHAas W TIACCHMBHAas HMMMYHH3aIUs. AKTHUBHAS HMMMYHU3AlUs MPOBOAMUTCS IyTEM
BBEJICHUS JKMUBOTHOMY BAaKI[MHBI, B pe3yJbTaTe Yero 4epe3 OINpeAesieHHOE BpeMsl HacTyIaeT
UMMYHHUTET (HEBOCHIPHHMYUBOCTH) OpPraHM3Ma K OSTOW OONE3HH, MPOTUB KOTOPOHM CrelaHa
NpUBKBKA. BakmuHbel 00ecrmeynBaOT JOBOJIBHO JUIMTENIBHBIN (6-12 MecsameB u  Oosee)
uMMyHHTET. [laccuBHAs UMMYHU3allUsi — 3TO BBEJCHHE B OPraHU3M XUBOTHBIX CHIBOPOTOK,
obOecreunBarOIuX KOPOTKUK (0 2 HeAelb) WMMYHHUTET Cpa3y jKe IOCIe WX BBEICHUS.
ChIBOpPOTKH NPUMEHSIOT 1J1s1 CpOUHON NPOMIIAKTUKY U JICUEHUS 3apa3HbIX 00JE3HEH.

MeponpusTtusi M0 JUKBUIAIUHN SMUAEMHYECKOTO (3MU300TUYECKOT0) oyara 3aBUCAT OT
BUJIa BO3OYAMTENS, BPDEMEHH T'0J1a, METEOPOJIOTHUECKUX YCIOBHM, CTENEHH MOJATOTOBICHHOCTH
GOpMHUPOBaHUI W YUYPESKICHHN BETEPUHAPHON CIYyKObl. MeponpusaTuss B 30HE 3apakCHHS

IIPOBOJAT B JBa
JTarna.
IepBbiii 3Tanm - 10 onpeaeneHus Buaa Bo3Oyautens. OOBABIAIOT KapaHTHH,

YCTaHABJIMBAIOT TPAHUIIBI 30HBI 3apaKEHUs, OEPYT MPOOBI M OTCHUIAIOT UX B JIAOOPATOPHUIO IS
OMNpCACICHHUA BHOA B036y,Z[I/IT€J'I$I. JKuBOTHBIX NepeBOAAT Ha CTOMUJIOBOE COJACPpIKaHuC.
[IpuauMarOTCs Mephl MO 00e33apaKUBaHUI0 TeppuTopun (epM, MOCTpoek, (ypaxka u
MPEIOTBPALICHUIO 3apaKCHHsI JKUBOTHBIX dYepe3 KOopM H Boay. [Ipu 3apakeHMH KOXKHBIX
nokpoBoB [IpoBoasT BeTepuHApHYIO 00pabOTKY, OCYIIECTBISIOT KOHTPOJb 3a yooem ckota. Ha
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depmax 000PYAYIOT CAHUTAPHBINA MPOMYCKHUK U Kamepy Hjsi 00e33apaKuBaHUS CIICIIOACHKIBI.
MoryT OBITh 3aKpBITHl PBIHKH, 3PEIUIIHBIE YUPEkKACHUS, yueOHbIe 3aBeieHus. OrpaHnYMBaIOT
nepeABIKEHHE JTI0/IeH U TPaHCIIOPTA.

Bropoii 3tan - mocne omnpeneneHuss Bo3OyauTens. KapantuH aub0 OCTaBIAIOT, JHOO
3aMEHSIOT peXUMOM oOcepBaluy (IpU MHQPEKIMOHHBIX 3a00JEBAHUSAX, HE MEPEIAIOIIUXCS OT
OompHOTO K 310poBOMY). KapaHTHMH OCTaBIsIOT TpU CHUOMPCKOW s3Be, came, 4YyMe,
SHIM(DATOMUETUTaX, X0Jepe, NCUTTAK0o3e, ChIMHOM TH(e U 3a00JeBaHHIX, KOTOPHIE paHee He
BCTpeuanuch. [Ipu HEKOTOphIX 3a00eBaHUIX, BOKPYT TEPPUTOPUU KapaHTHHA yCTAHABIMBAIOT
yrpokaeMyro 30Hy (riyOuHa ee mpu appuUKaHCKON yymMe CBHHEW MoXeT noxomuTh 1o 100-150
KM). B 9T0#t 30HE POBOIAT TIIATEIPHOE BETEpUHAPHOE HAOJIOICHUE U CTPOTUN BETEPUHAPHO-
CaHUTApPHBIM KOHTPOJIb 3a CKOTOOa3amu, MCO TepepadaThIBAIOIIMMUA MPEIIPUITUIMH,
XOJIOIMIbHUKAMH, KOMOMKOPMOBBIMH 3aBoAaM. OrpaHUYHMBAIOT NEPEIBUKEHHUE TPAHCIOPTa U
moneii. Ha Bcex moporax, BeAyHIMX K TEPPUTOPHH KapaHTHHA, CTABIT MPEIyNpEAUTEIbHBIC
3Haku. OOcepBaliio BBOIAT NpH Opyleiese, Tyoepkyese, nmapatude. B 3To Bpemst opranusy-
€TCcd CHUCTeMa H3OJSIMOHHBIX OrPaHMYCHHH M JIeUeOHO-NPOYUIAKTUYECKUX MEPONpPUSATHH,
HAIpPaBJIEHHBIX Ha MPEAYIPEKICHIE pacpOoCTpaHEHHUs 3a00IeBaHUSI.

BerepunapHasi 00pa0doTKa KUBOTHBIX

Jlist  mpenynpexaeHus MacCcoBOTO TopakeHusi >KMBOTHBIX PB, OB (oTpaBnsromiue
BemiecTBa), bC (OakrepuanbHble CPEACTBa), HEOOXOAUMO MOCTOSTHHO OCYHIECTBISTH OOIIUE U
CHeIHalIbHbIE MEPbI 3aLUTHI )KUBOTHBIX U B CIy4yae MOPaKEHHsI )KMBOTHBIX KaK MOKHO paHbIlIe
OKa3bIBaTh MEPBYIO IMOMOINb M TNPOBOAMTH BeTEpUHApHYIO 00paboTky. Ilox BeTepmHapHOU
00paboTKOIl  )KMBOTHBIX  IMOHHUMAIOT KOMIUIEKC  MEpONPUATUN, HANpaBlIEHHBIX  Ha
o0e33apakuBaHue U yJalleHHEe ¢ KOKHBIX MOKpoBOB *kHUBOTHEIX PB, OB, BC, a Takxe okazaHue
KUBOTHBIM HEOTJIOXKHOU MOMOIIIH.

B mpormecce BerepuHapHOi 00pabOTKM JKMBOTHBIX C HApPYXKHBIX ITOKPOBOB HX Teja
ynansaioT PB, ypamsior wim oGe33apaxkuBaror momaBmue Ha koxy OB um BC, a Taxke
OKa3bIBAIOT TIOPAKEHHBIM JKMBOTHBIM HE OTJOXHYIO ToMolls. BerepuHapHas oOpaboTka
MOpaKEHHbBIX KUBOTHBIX
uMeeT O0JIBIIOE CAaHUTAPHO-TUTHEHNYecKoe 3HaueHne. OHa umeer 1ennb — 00e30MacuTh padboTy
nepcoHana, OOCTYKMBAIOIIETO  TMOPAKEHHBIX  JKUBOTHBIX, OOECHEUYUTh  BO3MOXHOCTH
UCTIOJIb30BaHUSI MAaKCHUMAaJbHOTO, KOJUYECTBA IOPAXXKEHHOTO CKOTAa Ha MACO M JIpyrue
XO03SIUCTBEHHBIE HYXKIbI, IPEIOTBPATUTh 3a00JI€BaHUE KUBOTHBIX, MOABEPTIINXCS BO3ICHCTBU-
sam PB, OB, BC, a B cinyuae 3apakenust BC He 10MyCTHTH pacrpocTpaHeHHs WH()EKINOHHOTO
3a00JIeBaHUA.

O0palGoTKy pa3InyarnT:

1) npoTuBOpaAIMALIMOHHYI0;

2) NIpOTUBOXMMHUYECKYIO;

3) NpoTUBOOAKTEPHOJIOTHYECKYIO.

IIporuBopaguanuoHHass o00paboOTKa 3akKIOYaeTCss B  MEXaHMYECKOM  yJAJICHUHU
PaAMOAKTUBHBIX BEIIECTB C IMOMOIIBIO OTCACHIBAIOIIUX YCTPOMCTB,, IIETOK, XI'YTOB (cyxas
00paboTka), ucnoab3yoT B/IM, meiiecocsl, sl OBel Iy4Iuid croco0 o0e33apaKuBaHMs - UX
CTpKKa. Mcronb3yloT pa3inyHble PacTBOPHI, CIIOCOOCTBYIOIIME CMBIBAHUIO PaIMOAKTHUBHON
OBUTHM, WX Jady BHYTPb aJCOPOHMPYIOIIHUX BEIIECTB, CIAOUTENBHBIX W CHEIHAIBHBIX
IIPOTUBOJIYYEBBIX MIPENapaToB, YCHUINBAIOMINX BhiBeaeHUEe PB u3 opranusma.

IIporuBoxuMHuYeckasi o00paboTKa OCHOBBIBAETCS Ha MPUMEHEHHH XHMHYECKHUX
JIera3aTopoB, KOTOpble OBICTpO BcTymatoT B peakunto ¢ OB u mpeBpamaioT uX B
MaJIOTOKCUYHBIE TNPOAYKTHI, KOTOPbIE IIOTOM C TIOMOIIBIO BOJABI CMBIBAIOTCS C KOXHOTO
nokpoBa. BeiBenenne OB u3 opranusma AOCTUTAeTCsl MyTEM HEWTpaIv3aliid U MOCIEAYIOIIEro
OOMJIBHOTO MTPOMBIBAHUS JKEITYI0YHO-KHILIEYHOTO TPAKTA.

IIpoTuBoGaKkTEeproIOrHYecKast 00pabOTKa TPEAyCMAaTPUBAECT OOE3BPECIKUBAHHE U
ylaleHue ¢ KOXHBIX TMOKpoBoB bBC myreM HCMIONb30BaHUS pa3lIUYHBIX JE30CPECTB,
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MPOBEJICHUS MPEAOXPAHUTENBHBIX PUBUBOK, MPUMEHEHUS aHTHOMOTHKOB IIMPOKOTO CIIEKTpa
NEHCTBUS U IyTeM 00paOOTKH KUBOTHBIX MHCEKTHIIMIHBIMU BELIECTBAMH.

B 3aBucuMocTH OT cTeneHu 0O0€3BpEKMBaHUS O0bEMa M TMOJHOTHI BETEPUHAPHOU
00pabOTKM Pa3NMYAIOT YACTUYHYIO BETEPUHAPHYIO O0pabOTKYy M TIOJHYIO BETEPUHAPHYIO
00paboTKy.

YactruyHas 06paboTKa MPOBOAUTCS JIMLIAMHU, 00CTYKUBAIOIUMU KUBOTHBIX, COBMECTHO C
KOMaHJaMH 3allUThl JKUBOTHBIX, M BKIIOYAET MEPOMPHATHS O MPUMEHEHUIO AHTUJOTHBIX
CpEeNCTB, 00E3BPEIKMBAHUIO U YIAJIEHUIO C KOJKHBIX MTOKPOBOB cyxuM criocooom PB, OB, BC.

Yactuunas o0paboTka He obecreunBaeT MOJHOTHI 0Oe3BpexkuBanus. [TomHass o6paboTka
JKUBOTHBIX, TopaxkeHHbIX OB, PB, bC, npou3BoauTcs, Kak MpaBuiio, MOCIE BHIBOAA >KMBOTHBIX
U3 ouara 3apa)XCHHsl Ha CHEIUAIBbHBIX TUIOMIAIKaX C MCIIOJIB30BAHUEM TEXHHUYECKUX CPEJICTB U
Pa3IUYHBIX PACTBOPOB.

OOpaboTke MOABEPrarOT BCEX JKUBOTHBIX, HAXOIWBIIUXCS B OYare XUMHYECKOTO U
0aKTEPHUOIOrMUECKOT0 OPaKeHNUs, 3arpsi3HEHHBIX PB BhIllle 10MyCTUMBIX BETHUYHH.

Jlns  BeTepuHapHOW 00paOOTKM OOIIECTBEHHOTO CKOTa OOOPYIYIOT CHEIHaIbHBIE
miomanku. CKOT, HaxXONAIIUKUCS B JUYHOM COOCTBEHHOCTH HAcelieHHs, 0OpabaThIBalOT Ta
MeCTax.

[Tmomanxky ans BeTepuHapHOH 00paboTku (puc. 1) B Temioe Bpems roja o0opyayoT Ha
MECTHOCTH C JOMYCTUMBIM YypOBHEM paJHMalll¥, 3a TMpeAeliaMH odara XHMHYECKOTO
NOPAKEHUS, Yy TPaHUIbl WM Ha TEPPUTOPUH oyara OaKTEepHUOJOTHYECKOro MopakeHus. B
NOCIEAHEM Cilydae Ne3UH(DUIUPYIOT TEPPUTOPHUIO IUIOMIAJKH BETOOPAOOTKH U TEPPUTOPHIO
IS cOAepKaHusl 00pabOTaHHBIX JKUBOTHBIX.

[Mnomanky BEIOMPAIOT BOMHM3U OT UCTOYHUKA BOJbI, HE Omrke 100-200 M OT mpoe3kux
JIOPOT U KUBOTHOBOAYECKUX MMOMELIEHUH, KeJlaTeIbHO Ha TPYHTE, OTJIMYAIOIIeMCsl Xopolen
MOTJIOTHTENILHOW CIOCOOHOCTBIO NIt BOIBI (mecyaHsblif). K mimomanke JOMKHBI MOAXOAHTH
XOpOIIHE MOJbE3THBIE MTYTH.

B xonomHoe BpeMms roga miomaaky oOOpYIYIOT BHYTPH KaKOTO-HUOYIb MOMEUIEHUS,
MO3BOJISIONIET0  BBIMNOJMHATH HeoOxoaumyro pabory. Ilpu Hamuuuum B X034icTBE
COOTBETCTBYIOILIETO IOMEIEHUsI, OOECHEUYEHHOTO JOCTAaTOYHBIM KOJIMYECTBOM BOJBI, C
TBEPJBbIM MOKPHITUEM I10JIa, 0OOPYIOBAHHOTO CTOKOM JIsi OTPAOOTaHHOW BOJbI, KUBOTHBIX
MOXHO 00pabaThiBaTh BHYTPH TaKOr'O TOMEIICHHS W B JIETHEe BpeMs Toja. B yka3aHHBIX
CIIy4yasix CTOYHBIE BOJBI MOCTYNAIOT B COOPHUK, OTKY/Aa UX BBIBO3SAT EMKOCTSIMHU B 0€30I1acHbIE
MecTa IS 3aXOPOHEHHWsI, €CJIIM PaTuO0aKTUBHOCTh BOABI Oyaer Oombmias. [Ipum obpaborke
JKUBOTHBIX, 3apakeHHbIX OB u bC, Boay monomHUTEIsHO 00€33apakuBarOT B BOJOCOOPHUKE.

Pazmep mimomanku omnpenenseTcss KOJIMYeCTBOM CKOTa, MOJIEKAIIETO OJHOBPEMEHHOMN
06paGoTKe; MPH STOM HCXOIAT U3 pacueTa mpuMepHo 30 M Ha 0JHO KHBOTHOE.

[Mnomanky pa30MBAlOT Ha «IPSA3HYIO» U «YHCTYHO» TOJOBHHBL. Ha miomanke
yCTpauBalOT 3aroH JJis pa3MEIIeHUs 3apa’keHHOr0 CKOTa, MePEeXOASIINil B packoi, a 3aTeM B
kopuaop mupunoit 0,8-0,9 M, meperopokeHHbId Ha 5-6 CTaHKOB ISt 0OPabOTKH KMBOTHBIX;
3a cTaHKamu uaeT npoxon (10 10 M) U cTaHOK ISl TO3UMETPUUYECKOTO0 KOHTPOJIS )KMBOTHBIX
CO ChEMHOW OOKOBOHM MepeKJaIMHON JJis MEpPeroHa XXMBOTHOrO B OOKOBOH 3aroH. Bce 3To
COCTaBIISIET «TPsI3HYIO» MONOBHHY. C 00euX CTOPOH KOPUJIOpa POIOT CTOUHBIE KAHABBI U IS
yno0cTBa paboThl 0OCIYKMBAIOIIETO MEepCOHANA HaJl KAHABAMH JENAl0T HACTHI U3 KEpIeH,
JIOCOK U T. 1. JlenaroT TBep/blil HACTHJI U BHYTPU CTAHKOB, YTOOBI B HUX HE ObLIO TPpsA3H MpHU
00paboTke x*uBOTHBIX. Ha paccrosiHun 10 M OT CTAaHKOB POIOT SIMY ISl IOTJIOMIEHUSI CTOYHOM
BOJIbl, KOTOPYIO COEUHSIOT KAHABOM CO CTOYHBIMHM KaHABaMH, UIYIIUMH OT CTAHKOB.
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Ha «rps3Hoii» monoBuHe 000pyAyrOT MecTa aisi oOpaOOTKH CHEIOAEkAbl, IPEeIMETOB
yX0Jla 3a YKUBOTHBIMH WM CaHUTApPHOM OOpabOTKH JIOJEH, MPHUCIOCOOJCHUE I pasrpy3Ku
’KMBOTHBIX, MPUOBIBAIONINX HA aBTOTpaHcHopTe. CieBa MM cripaBa OT KOPUAOPA YCTPaMBAIOT
OOKOBOW 3aroH JIJIsl )KUBOTHBIX, TPEOYIOMUX MOBTOPHON 00paboTku. Crofa ke 3aroHSIFOT CKOT
IS BBIICPKKH MPpU 00paboTke ero B cinyyae nopaxenus OB u BC. Kopunop nepexonut B 3aron
U1 00pabOTaHHBIX >KUBOTHBIX. JTO «UYUCTas» IOJIOBMHA IUIOIAAKU. B 3arone obopynyror
MECTO JJIsl TPOBEICHHs JieueOHO-IPOUIaKTHUECKHX MeponpusTuil. Ha «uucToit» momoBuHe
000pYAYIOT TaKXKe MeCTa JUIsl OT/bIXA JIMYHOI'O COCTaBa U CTOSIHKM CIIELUAIbHBIX MAIIHH; 3/1€Ch
CTPOSIT 3CTaKaxy JUIsl IOTPY3KU KUBOTHBIX.

[Tnomanxy s BeTepuHapHOW 0OpaOOTKHM JKMBOTHBIX OPHUEHTUPYIOT TaK, YTOOBI MOTOK
KUBOTHBIX U3 «TPS3HON» IOJIOBUHBI B «UUCTYIO» MPOXOAWJI IPOTHUB TOCHOACTBYIOLUIMX B
JAHHOW MECTHOCTH BETPOB. JJIsl yCTPOMCTBA 3aroHOB M KOPUIOpa UCHOJIb3YIOT KEPJIH, JOCKUA U
apyroi moapy4Hbslii Matepuain. [Ipu HeoOXoauMMOCTH BOJIHM3H TUIOMIAAKH O0OPYAYIOT MOJIEBOU
yOOWHBIN MTYHKT.

CnocoObl U cpencTBa BeTepUHAPHON 00paOOTKH KMBOTHBIX

Cyxas oOpaOorka. IIpu 3arps3HEHHM KOXHOTO IOKPOBa >KMBOTHBIX PaJHOaKTUBHOMN
IBUIBI0 TaKyl0 00paOOTKY MOYKHO IMPOBOJIUTH C HMCIOJIB30BAaHMEM COOTBETCTBYIOIIUX MAIIUH
(BeTepuHapHas ne3uMH(GEKIIMOHHAs MallnHa) W TbuiecocoB. CoOpaHHYI0O MU PaMOAKTHBHYIO
IBUIb BBIHUMAIOT W 3apbIBAlOT B 3eMJt0. JlyymuMm criocoGomM cyxoit oOpaboTKH OBell sIBISETCS
UX CTPUXKKA.

[Ipu 3apaxxeHNM KOXHBIX IMOKPOBOB XMBOTHbIX OB, paspymaromumucs 1moja AeHCTBHEM
XJIOpa, MOBEPXHOCTh MX TeJa IMOCHIIAIOT MOPOLIKOM XJIOPHOW HW3BECTH WM TMIIOXJIOPUTOM
KaJIbL{Usl, KOTOPBIE 3aT€M BTHPAIOT B BOJOCSHOM MOKPOB XI'YTOM M3 MOJAPYYHOIO MaTepuala.
OOpabaTbIBaTh HAUUHAIOT C YYAaCTKOB KOXKH, 3apaKEHHBIX B HAUOOJIbILIEH CTENEHH, II0CIIE Yero
nocse10BaTenbHO 00padaTHIBAIOT I'OJIOBY, IIEI0, MEPEIHIOI0 KOHEYHOCTD, TYJIOBHIIE U 33 HIOI0
KOHEYHOCTh OJJHOH CTOPOHBI, 3aTE€M B TOM XK€ MopsaKe 00padaThIBalOT APYI'YIO CTOPOHY.

Crycrst 15-30 muH nocie 00pabOTKH )KUBOTHOTO XJIOPHYIO U3BECTh C KOKHBIX ITOKPOBOB
ClIEAYeT yAaIUTh IPU IOMOIIY LIETKH, BETOLUIN WA COJIOMEHHOTI'O JKIyTa.

Baaxknas o0paGorka. 3akiIO4aeTcsl OHA B TOM, YTO KOXXHBIE IOKpPOBBI JXMBOTHBIX,
3arpsisHeHHBIE PB, 00pabaTpiBatOT BOJHBIMH PAaCTBOPAMH MOIOIINX (TTIOBEPXHOCTHO-aKTHUBHBIX )
BemiecTB (ITAB) ¢ ucnonp3oBanueM pa3nTuYHBIX MalIUH. B KauecTBe MOIOIIMX CPEICTB ISl ATON
uenu npumeHsor 0,3%-wbiii pactBop mnopomka CO-2 wnmu CO-2V; 0,3%-HblE pacTBOp
smynbratopa OIl-7 umu OII-10 ¢ no6aBnenuem k Hemy 0,7% rekcameradocdara Hatpus. [Ipu
OTCYTCTBHM YKa3aHHBIX CPEJICTB IPUMEHSIOT BOJIHBIE PACTBOPHI MOIOIIUX CPENCTB, CyIb(PaHOI,
OOBIYHBIC >)KUPOBbIE MbUIA. XOPOIIUK pe3yibTaT AaeT CTaHIApTHBIA nmeHooOpaszoBatens [10-1.
Ecnm HUKakuX CpelncTB HET, KOXKHBIE MOKPOBBI OOMBIBAIOT YMCTOW BOJOMW IMOJ JaBJICHUEM 2-3
at™. D¢ ¢dexTuBHOCTH 00pabOTKM BooM B 1,5-2 pa3a Huxe, uem [TAB.
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s oOpabOTKM >KMBOTHBIX, 3apakeHHbIX OB, TpPUMEHSIOT Aera3upyrollue BEIIecTBa
XJIOPUPYIOIIETO U OKUCISIOUIET0 ACUCTBUA, @ TAaKK€ OCHOBHOTO XapakTepa. 3aBHUCHUT 3TO OT
TOr0, 4eM Jayuiie paspymaercs OB. M3 yncia nepBbIX UCIONB3YIOT XJIOPHYIO U3BECTh (B BHJIE
Kalluibl - 2 Kr U3BECTH Ha | J1 BOJABI WJIM B BHJE pacTBOpa, coiepkamero He mMenee 4%
aKTUBHOTO  XJIOpa), JBYXOCHOBHYIO conb runoxjiopura kameius (AC-I'K) wmm
JIBETPETUOCHOBHYIO coub runoxyoputa kanpius (ATC-T'K; 5-10%-ub1it Boanblil pactBop); 3%-
HBI BOJHBIN PacTBOp NEPEKUCH BOAOPOJA, OJKUCIEHHBINH 1%-HBIM pacTBOPOM YKCYCHOW WJIN
COJISTHOM KUCIOTHI (IPUMEHSIETCS MTPU MOPAKEHUH KOXKHBIX MTOKPOBOB a30TUCTBIM UIIPUTOM). M3
JIETa3upyIOIIMUX BEIIECTB OCHOBHOI'O XapakTepa INPUMEHSIOT: eaxkuil Hatp (B Buzae 0,5%-HOro
BOJHOTrO pactBopa), 10-12%-HbIii BOAHBIA pacTBOp aMMuaka (MpU MOPAKEHUH 30MaHOM),
YIICKUCITBINA M IBYYTJICKUCITBIN HaTpuil (B BUAE 2%-HOTO pacTBOpa JUISl JIera3alliil CIU3UCTHIX
0001049eK Tr71a3, HOCOBOW U POTOBOM IMOJIOCTEH ).

Jnst 0O6paOOTKM KOXKHBIX IOKPOBOB JKMBOTHBIX, 3apaKEHHBIX CIIOPOBBIMH (hopMamu
MUKpPOOOB, MPUMEHSIOT BOJHBIE PACTBOPHI CIEAYIOIIUX CpencTB: 8%-HbIl  pacTBOp
OJHOXJIOPUCTOrO HMOJA; pacTBOP TPUXJIOPU3OLMAHYPOBOU KHUCIOTHI, COAEpXKAILMM HE MEHee
0,7% axtuBHOrO x1opa; 3%-HbIM pacTBOp mnepekucu Bogopoaa Ha 0,5%-HoMm pacTBOpe
MypaBbUHON WM ykcycHoW kucnotel; 10%-nbiii pactBop HATC-I'K; ocBerneHHslit pacTBop
XJIOPHOM M3BECTH, coaepxamuil He MmeHee 4—>5% axkTuBHOrO xsopa. [Ipu 3apakeHnn KOKHBIX
IIOKPOBOB JKMBOTHOTO BHUPYCAMH WM HECIOpooOpasyromeid MUKpO(IOpold MNPUMEHSIOT
pacTBOPBI TE€X K€ MpEnaparoB, HO B 1,5-2 pa3a MOHMKEHHBIX KOHIEHTpauusax. Kpome Toro, mis
ITUX Lened MOoxXHO npuMeHATbh 3%-Hyro B3Bech HTC-I'K, 4%-Hblll pacTBOp XJIOpaMHHA.
VYkazaHHbIE PACTBOPHI TOTOBST HEMOCPEACTBEHHO Tepe]] UX TPUMEHEHUEM.

Jis  Jydmiero  CMauMBAaHHS ~— BOJOCSHOTO  (IIEPCTHOTO)  TOKPOBa  YKMBOTHBIX
Ne3WH(ULMPYIONMMU PAacTBOPaMHU B HHUX Mepen ymnoTpebnenueM xopomo ao6asutsh 0,01%
samynsraropa (OI1-7, OII-10, C®-2, cynshanon).

PacTBOpBI XJTOpHOI M3BECTH, TPUXIOPUIOIUAHYPOBON KHUCIOTHI TOTOBAT MO CHEIHAIBHON
MHCTpYKLMU. /1 mojauu pacTBOPOB Ha TEJO )KMBOTHBIX MCHOJIb3YIOT BeTepruHapHyo (AYK-2,
B/IM, JIC/J1-2) u npyryio TeXHUKY (OINpPBICKUBATEIN, aBTOTOILUIMBO- M aBTOMACJI03alpaBIINKH,
ABTOPA3NUBOYHBIE CTAHIIUU U JIP.), 000PYIOBAHHYIO KOJUICKTOPOM JUIsl pa3iaqud BOMIBI.

PactBoper ITC-I'K, xmopamuna b, copepxamero 4% akTUBHOrO XJiopa, W IEPEKUCH
BOJZIOPO/Ia HA KUCJIOTE MOKHO MPUMEHSATh METOJIOM HAMpPaBIEHHOTO a’3p030Jis (MpU MOpaKEHUU
*kuBOTHBIX BC), MCMONB3ys sl 5TOTO BETEpUHAPHYIO ne3uH(pekmonHyo MamuHy (BIAM).
[Ipu a3po307pHOM MPUMEHEHUH PACXOIYIOT B 3 pa3a MeHbIIE J1e3WH(UIMPYIONUIET0 pacTBOpa,
HEO0OXOAMMOTO0 JUIsl BETOOPaOOTKH, YeM NpH NMPUMEHEHHWH PAacTBOPOB IyTEM OOMBIBAHUS Tela
KUBOTHOI'O C TIOMOIIBIO IETOK-TyIIIA.

Iopsinoxk BerepuHapHOii 00padOTKM KUBOTHBIX. [lopsSAOK W TOCIEIOBATENHHOCTH
00pabOTKM KOXKHBIX IMOKPOBOB KUBOTHBIX 3aBUCAT OT BuJa mopaxatomiero Bemectsa (OB, BC
wiu PB). [Ipexxne Bcero, mopakeHHbBIX )KUBOTHBIX COPTUPYIOT IO BUIY U TSHKECTU MOPaKEHUS,
MOCJie 4Yero ONPENENSIOT W Ha3HAualoT HEO0OXOJUMOE BEIIECTBO JUIsi OOpaOOTKH KOKHBIX
nOoKpoBOB. OJHOBPEMEHHO pEIIAIOT BOMPOC O HEOOXOAUMOCTH TPUMEHEHHs JeueOHO-
npodunakTudeckux cpeactB. [Ipu 3arpsA3HEHHH KOXHBIX TOKPOBOB PaglOaKTHBHBIMU
BEIIECTBAMH IPOBOASAT BBHIOOPOUYHYIO JO3UMETPUIO U OCMOTp KUBOTHBIX. [Ipu 3arpsizHeHun
KOXKHBIX TIOKPOBOB BBIIIE JIOMYCTUMBIX BEIWYMH JKHBOTHBIX OTOHMPAIOT JUIsl BETEPUHAPHOU
00paboTKH.

[Mopnexanuii 06paboTKe CKOT 3arOHSIOT B 3aroH, OTKYJa €ro 4epe3 pacKoJl rpymHIaMu 1o
5-6 XKUBOTHBIX (B 3aBUCUMOCTH OT KOJIMYECTBA CTAaHKOB) HAMpaBJIAIOT B CTaHKU IS
BETEpUHAPHOU 00paboTku. B cTaHKe KaXJ0ro XKMBOTHOTO C 00EMX CTOPOH 00pabaThIBaroOT
COOTBETCTBYIOIIIMM PAcCTBOPOM, HCIIOJB3YH MIETKY-Ayml. Bo u30exaHue MopakeHHs JoJen
LIETKH NPUKPEIUIIOT K nanke MHoM 80-100 cM, BOOAb KOTOpPOM pacnosiaratoT IJIAHT; I10
HEMY K IIIETKE U MOCTymnaeT pacTBop. BHauane o6pabaTbiBaloT XBOCT KUBOTHOIO, 3aTEM T'OJIOBY,
Iet0, CIIMHY, OOKa, TepeIHNe U 3aJHIEe KOHEYHOCTH (CBEpXY BHU3).

[Tocne 06pabOTKH MOIOIIIUM PACTBOPOM KUBOTHOE OOMBIBAIOT YUCTON BOJOM,
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C nOMOIIBI0O MOIOIIMX BEUIECTB C MOBEPXHOCTU TeJia KPYMHOI'O POraroro CKoTa H
jJomaaed MOXHO ynamuth 10 65-70% PB. IloBtopHas oOpaGoTka MmeHee 3(QexTuBHA:
yaansercs nonoysHutenbHo Mmenee 10% ocraBmuxcs PB.

O6paboTka neHoi. M3 cranmaptHoro nmenooopaszopatesns [10-1 moskapHON MamIMHON MeHA
NOJaeTcsl MO/ NaBJICHUEM Ha )KMBOTHOE M MOKpPBHIBAET BCIO MOBEPXHOCTH ero tena. [locne 2-3-
MUHYTHOTO KOHTaKTa MEHY CYMILAIOT IETKaMU Ha JJIMHHBIX py4YKax, a BMECTe C Heil ¢ Bojocs-
HOTO TIOKpPOBa M KOX yaaisercsa 10 65-75% panuoaktuBHoM mbutd. [locnme Takoit oOpaboTku
BOJIOM ’KMBOTHBIX MOKHO HE OOMBIBATb.

Ecnu Morommx cpeicTB HET, JKMBOTHBIX OOMBIBAalOT W3 OpaHJCHoiTa BOAOHM (IMPOTHB
IepCTH), ToAaBas ee moJ napiaeHuem 2-3 at™. [Ipu sTom BeiMbIBatoT 30—50% paamnoakTHBHON
TBLTH.

OO6paboTaHHBIX KUBOTHBIX MO OJJHOMY IEPETOHSIOT B MOCJIEIHUIN CTAaHOK, T'/Ie TPOU3BOIAT
JNO3UMETPUYECKUM KOHTpOJb. Ecaum paguoakTUBHOCT YMEHBIIMIACh N0 JOIIyCTHUMOMU
BEJIMYMHBI, )KUBOTHOE HAIpPABISIIOT B 3aroH IS «YHCTOrO» CKOTA, a €CJIM OCTajach BBILIE
JIOITYCTUMOTO TIpefiesia, MEPEroHsI0T yepe3 OOKOBOI 3aroH /s TOBTOPHOIM 00paboTKH.

[Ipy mopa’keHUM >KUBOTHBIX OTPABISIONIMMHU BEIIECTBAMHU CHayana OMNPEIENSIOT BHJ
IPUMEHEHHOTO MPOTHBHMKOM BEIIECTBA, a 3aTeM IMpPHCTymalT K ux obOpabdorke. Ilpu
nopaxkeHnn QochopopraHudecKUMHU BEIIECTBAMU B MBIIIIY XHBOTHBIX JI0 BETEpUHAPHOU
00paboOTKH BBOJSAT aHTUIOT.

IIpu 3apaxenun OB Tuna Vyrassl W UWOPUTOM A OOpaOOTKH TMPUMEHSIOT
XJIOPBBIJICNIAIONINE TPENaparbl: MpU 3apaXKEHUH 30MaHOM U JitousutoM - 0,5%-HbIA pacTBOp
enxoro Hatpa win 10-12%-HbIil pacTBOp aMMHaKa; IpH 3apa)K€HUN a30TUCTBIM UIIPUTOM - 3%-
HBII PacTBOP MAapPTaHIIOBOKUCIIOTO KA.

[Tocne TmarenpHOM OOpaOOTKM yKa3aHHBIMH pPAaCTBOPAaMU >KMBOTHBIX MEPETOHSIOT B
60koBoii 3aroH as 20-30-MUHYTHON BBLAEPIKKH, B TeueHHe KoTopoil OB pazpymatorcs. 3arem
JKUBOTHBIX CHOBA 3arOHSIOT B CTAHKH, IJIe IJIs yAaJeHHUs Jerasaropa U npoaykToB pacnaaa OB
uX 0OMBIBAIOT BOJIOM, TIOCJIE YETO MEePEBOIAT Ha YHCTYIO MTOJIOBUHY IJIOLIAIKH.

[Ipu 3apakeHHHM >XUBOTHBIX OaKTEPUATBHBIMH CPEACTBAMH BETEPHHAPHYIO 00pabOTKY
IPOBOJAT KaKk MOXKHO paHbIlle, Cpa3zy MOCJIE YCTaHOBJIEHHUS (haKkTa a’po30JIbHOTO MPUMEHEHHUS
bC, He noxupaschb yCTaHOBJEHMsS] BHJAa MPUMEHEHHOTO Bo30OynuTens. B Takux ciydasx
IPUMEHSIOT PacTBOPHI JE3UH(PHUIMPYIOIIUX CPEICTB MPOTUB CIIOPOOOPa3yIOIIel MUKPO(IOPHI.
[Ipu BeTepuHapHON 00pabOTKE MOBEPXHOCTH TEJA XKUBOTHOTO OOMJIBHO M TOJHO CMAadMBaIOT
TEM WJIM UHBIM pacTBOpoM. [IpH 3TOM pacxoayroT ciieayromiee KOJIUYecTBO Ae30CPECTB (J1): Ha
B3POCIIYIO JIOIIAIb M B3POCIIbIA KPYIHBIN, poraTbiii CKOT - 20-25, Ha Te€IeHKa U OBHY - 12-15, Ha
CBUHBIO - 4-5. OOpaboTaHHBIX AC3MH(DULIUPYIOIIUM PACTBOPOM KHBOTHBIX IEPETOHSIOT W3
CTaHKOB B OOKOBOI1 3ar0H U BBIJICPKUBAIOT TaM B TE€UEHHE Yaca (3a 3TO BpeMs MUKPOOPTaHU3MbI
U BUPYCHI OyAyT YOWUTBI), IOCJIE YEro BHOBb 3arOHSIOT B CTAHKH, OOMBIBAIOT TEILJIOH BOJOW U
MEePEBOJIAT HAa YHUCTYIO MOJOBHUHY. JIETOM TIpH KapKOWl MOrojae *XUBOTHBIX yepe3 25-30 MuH
00pabaThIBatOT MEe3MH(YHUIUPYIOMKUM PACTBOPOM TOBTOPHO (ITOCIIE BBICHIXAHHUS) C TEM, YTOOBI
CyMMapHas 3KCHO3ULMS 1e3UHPHUIMPYIOIIEro pacTBOpa Ha TeJle )KUBOTHOTO He Oblia MeHee | .
[Tocne 00pabOTKM KOXHOTO MOKPOBa JE3MH(OUIUPYIOIIUM PACTBOPOM >KUBOTHBIM BBOJST
XUMHOTEPANCBTUICCKUE CPEICTBA (CYIb(haHUIaMU/Ibl) U AHTUOUOTUKH (TETPAITUKINHEI U JIp.), a
1I0CJI€ YCTAHOBJICHUS BUJA BO3OYIUTENS - ClIeUM(UIECKUE CHIBOPOTKH U BaKI[MHBI.

[Ipu mocTyniaeHuu KUBOTHBIX ¢ KOMOMHUPOBAHHBIM 3apa)KEHUEM B MEPBYIO OUepelb MX
00pabaThIBAIOT JIETa3upYIOUIMMH pAacTBOpAaMH C Leibio paspyumeHuss u yxaaidenus OB.
[Tpumensiemble Uist STOr0 pacTBOPHI 3HPEKTUBHBI U NMPU MOPAKEHUHU KUBOTHBIX HECTIOPOBBIMU
dopmamu BC; mpu TImaTenpbHOM e 0OMBIBAHUU KUBOTHBIX C MIOBEPXHOCTH MX TeJa YIANSFOTCS
u PB. 3arem npu HeoOXOIMMOCTH >KUBOTHBIX OOMBIBAIOT NE€3MHYHUIMPYIOIIMMH pPacTBOpAMU
[JIaBHBIM ~ 00pa3oM C IeNbl0 YHUUYTOXKEHUS CIOopooOpasyromux (opM  MHKPOOOB.
O06paboTaHHBIX )KHBOTHBIX OTHPABIISIOT JUOO B X035AWCTBO, TUOO HA JieueHUE, MO0 Ha yOOH.
[Ipu oxHo#l nesuH¢pexuuoHHOW ycraHoBKe 3a 10 u MoxxkHO 0oOpaboTtars 160-200 KpymHBIX
CEJIbCKOXO035HCTBEHHBIX KUBOTHBIX.
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Jlns BIaXHOW BeTepuHApHOM 00paOOTKM CBUHEH, OBel, TelAT IenecooOpa3Hee Ha
«TPSA3HOW» IMOJOBUHE IJIOIIAJKH MOCTPOUTH KJIETKY C PEHIETYATHIM IOJIOM BMECTHMOCTBIO Ha
10 >XKMBOTHBIX ¥ MPOBOJUTH 37I€Ch TPYNIIOBYIO UX 00pabOTKy. PaaMOaKTUBHYIO TBLIH YIAISIOT
BOJIOM, TOJaBacMOM KaKOW-TMOO MaIIMHOW Mo naBjieHneM B 3 atMm. B ciyuae 3apaxkeHus
cBuHel, oser, TensaT OB min BC ux o0pabareiBaioT 06e33apa)kUBaAIOLIMMH PACTBOPAMH B TaKOH
K€ TMOCIEI0BATEIbHOCTH, KAK W KPYIHBIX MXHUBOTHBIX. MEJKUN porarblii CKOT W CBHHEH,
3apakeHHbIX bBC, MoXHO 00pabaTbiBaTh KylmaHWEM B BaHHE, 3alOJHEHHOW pPacTBOPOM
OJIHOXJIOPUCTOrO #0Jla WM TEPEKUCH BOAOPOAA B YKAa3aHHBIX BBIIIE KOHIIEHTPALUIX C
MOCTIEAYIONIEH BBIIEPKKOW MX B TedueHHWe | 4. 3aTeM >KMBOTHBIX OOMBIBArOT BOmoH. [ITmiry,
3arpsisHeHHYI0 PB, 0OMBIBalOT HEmocpelCcTBEHHO B KIETKaX, a Ha MNTULEKOMOMHATax - B
KaMepax CaHMTapHOU 00pabOTKM, HAXOMSIIUXCS B II€XaX IMpueMa MTUIlbl. PacCTBOPBI TOTOBAT U3
pacuera 1 1 Ha kypuity, 1,2 1 Ha yrky ¥ 1,5 1 Ha rycsa. Ilpm 3apaxenun nrtunsl OB
pexomenayercs oOMbIBaTh ee 0,5%-HbIM pacTBOpoM enkoro Hatpa uiau pactBopom JATC-T'K.
0O6e33apaxuBaroT NTULY TAK)KE B AYIIEBBIX KaMepax.

Ecnmu panpHelmmx paboT Ha IUIOMIAJKE HE MPEIBUIUTCS, CTOUYHBIC KAaHABBI U MY IS
CTOYHOM BOJABI 3aCHINAIOT 3E€MIIEH, «TPA3HYIO» IIOJIOBHHY OrOPAXMBAIOT M Ha €€ yIjlax
BBICTABJISIOT OIPaUTEIbHbIC 3HAKU C HAIMIUCHIO «3apakeHo!».

4. CyniHoCTh U co/iep:KaHue ClennajibHoil 00padoTKu

B pesynbrare KpymHBIX HTPOM3BOJICTBEHHBIX aBapuid, KaracTpod Okpykaromias cpena, B
TOM YHUCIIE 3/1aHUS, COOPY>KEHHsI, TPAHCIIOPTHBIE CPEJCTBA U TEXHUKA, MOTYT OBITh 3apakKCHBI
aBapUilHO  XMMHYECKH  ONacHbIMM  BEIIECTBAMU M  pPAJUAIlMOHHBIMH  BEIIECTBAMHU.
Heo6xoaumocTh crieruanbHOi 00pab0TKH BOSHUKAET TaKXKe MPU MACCOBBIX MH(EKIIMOHHBIX 3a-
0oJeBaHUSX.

CrnenuanpHast 00pabOTKa MPOBOAMUTCS JUISL TOTO, YTOOBI YCTPAHUTh OMACHOCTH MacCOBOT'O
MOpaXeHUsI JII0JIel, BOCCTAHOBUTHh HOPMAaJIbHYIO JKU3Hb Ha 3apaKeHHOI TEPPUTOPHUH.

CrenuansHast 00paOoTKa BKIIIOYAET:

- o0e33apakBaHUE PA3TUIHBIX O0BEKTOB, TOBEPXHOCTEH;

- CAaHUTApHYIO 00pabOTKY JIOACH.

O6e33apakvBaHUE Pa3IMYHBIX OOBEKTOB, MOBEPXHOCTEH MPOBOAMUTCA B 3aBUCHUMOCTH OT
BUJIA U XapaKTepa 3apakeHus J1e3aKTUBAIMeH, Aera3anueil 1 1e3uHPEeKIHeH.

3. 1 O6e33apaxuBanue

3.1 .1 Jlera3zamus

Herazamus - 310 yHuWYToXeHue (HeuTpanmuzammsi) AXOB m OB wmim ux ynmaneHue c
MIOBEPXHOCTH TaKUM 00pa3oM, 4TOObI 3apakeHHOCTh CHH3WJIACH /10 JIOIYCTUMOW HOPMBI WIIH
UCcYe3JIa MOJIHOCTHIO.

OB, AXOB, mnomaBmmue Ha Kakyl-TM0O MOBEPXHOCTb, IOJBEPralOTCsS BIHMSIHUIO
MPOLIECCOB HCMApPEHUs, BBIBETPUBAHUS, THJPOJIM3a U C TEYEHHEM BpPEMEHHU TEpSAIOT CBOU
MOpa’karolIue CBOWCTBA, T.€. MPOUCXOIUT caMojierasalus (eCTeCTBEHHAas erazarus).

Bpemsi camozerasanuu B €CTECTBEHHBIX YCIOBUAX HAa3bIBAIOT CTOMKOCTBHIO. OHA 3aBUCUT
ot cBoiictB OB, AXOB, meteoycnoBHil, XapakTepa MECTHOCTH U XapaKTepa pacipeleIeHHUsL.

O6e33apaxxuBanne AXOB, OB  nmocturaercs  HeWTpanu3amueil, CBSI3BIBAHUEM
(mormoteHueM), pa3ioxeHuem, pazoasinenueM xuakoi hasst AXOB, OB.

N3BecTHO Hemano crmoco0OB Jerasaiuu, HO Yalle BCEro MpuOeramT K MEXaHHUYeCKOMY,
($u3nUIeCKOMY HIIM XUMHUYECKOMY.

MexaHu4eckuil - yIajlieHMe OTPaBIISIIONIETO WM aBapUHO XHUMHYECKH OIaCHOTO
BEIIIECTBA C KAKOW-TO MOBEPXHOCTH, TEPPUTOPUH, TEXHUKH, TPAHCHIOPTA U JPYTUX OTAEIBHBIX
npeaMeToB. OOBIYHO 3apakKeHHBIN CJION IPyHTa CPe3aroT U BBHIBO3AT B CHEIMAIBLHO OTBEICHHBIC
MecTa /7S 3aXOPOHEHUS HITH 3aChINal0T MECKOM, 3eMJIeH, rpaBueM, IeOHeM.

[Ipu QusnueckoM cmocobe BepXHUW CIOH MPOXKHUTAIOT TasJIBHON JIAMIION  WJIH
CHeLMaTbHBIME OTHEOOpa3ylolmmMe npucnocoOnenusmMu. M3  pactBoputeneil MCHOIB3YIOT
JTUXJIOPATaH, YETHIPEXXJIOPUCTHIN yriaepoa, O€H3uH, KEPOCHH, CIIUPT.
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Haubonpiiee pacpocTpaHeHHE Hallle]l XMMHUYECKUI crloco0 Jierasanuu, OCHOBaHHBIA Ha
NPUMEHEHNUN BEIIECTB OKUCIIOIIET0 W XJOPUPYIOIIEr0 JEHCTBUS, - XJOPHOW W3BECTH,
IBYOCHOBHOU conu runoxyoputa kaiapiusa ([IC-I'K), aBeTpeTHOCHOBHOW COJNM THUIOXJIOPUTA
kanbius (JITC-I"K), xnopucroro cynsdypuna (XC), monoxmopamunaa b ([AT-1), nuxnopamuna
b (AT-2), a u3 BemiecTB OCHOBHOTO XapakTepa - €IKOT0 HaTpa, aMMHAaKa, ralieHON HU3BECTH,
CEPHUCTOr0 HATPHUsl, YTJIEKUCIIOrO HAaTPUsl, ABYYIJIEKUCIOTO aMMOHHS.

Jlerazanusi TEppUTOPUU - TPYJOEMKHI IpoLece, MO3ITOMY, KaK MPaBUIIO, MEPBOHAYAIBHO
o0e33apaKMBalOT HE BCIO IUIOMIAAb MPEANPHUATHS, YUYPEKACHUS, IHKUBOTHOBOAUECKOTO
KoMIuTieKca (epMbl), a TONBKO T€ MECTa, TJIe BO3MOXKHO TEpPEABMKCHHE TIOJIEH, )KUBOTHBIX U
TexHUKHU. OcTanabHbIe YYACTKU OOHOCST 3HAKaMH Orpa)/ICHUS.

Ecnu rpyHT pBIXJIBIA, JeTa3anuio JOpor U MPOXOA0B MPOU3BOIAT CIEAYIOIIUM CIIOCOOOM:
3apaKEHHBIM Y4YacTOK 3acChIalOT MOPOIIKOM XJOPHOW HM3BECTH M3 pacuera 1 Kr Ha M u
MEePeraxuBaioT ero Ha ryouny 3-4 cM, a 3aTeM MOBTOPHO MOKPHIBAIOT XJIOPHOM U3BECTHIO.

3apakeHHbIE YYaCTKM Ha TBEPJOM TpyHTE, ac¢aibTOBOM, OETOHHOM IOKPBITUU
obOpabareiBatoT xsopHoit usBectbto wim JTC-I'K (0,5 kr Ha M), a 3areM yepe3 20 MuH
IOJIMBAIOT BOIO# (103a - 1 11 Ha M7, ). TIpH BETpeHOI IIOrojIe JeIatoT Ha06OPOT.

MoXHO NpUBECTH Maccy NPUMEPOB, KOTJa JAera3aluio MPUXOAUTCS TMPOBOAUTH U B
MUpHBIC THH. Tak, B mepBbIil AeHb (eBpans 1988 r. B paitione ropoaa SpociaBiis MpoOU30ILIO
KpYyLIEHUE TPy30BOr0 IMOE3/1a, B COCTAaBE KOTOPOTO HAXOAWINCHh 3 LUCTEPHBI C SJOBUTHIM
BEIIECTBOM - renTwioM. [Ipu mageHun ¢ KeIe3HOIOPOKHOM HACBIMU y OJHOW M3 LIMCTEPH
OTKpBLJIach KpBIIMIKA JIOKa M BBUTHIOCH Okojio 750 mutpoB AXOB. O6pasoBaincs odyar
XHMHYECKOTO 3apa)xeHus Iulomanblo okoso 5000 Mm’>. Ero 3acwmanu cHenuaibHO
NOATrOTOBJICHHOW Kammie nerazupyroniero BemectBa [TC-I'K (aBerpeTmocHOBHas coiib
TUIOXJIOPUTA KaJIbIHs). 3aTeM IPYHT Cpe3ajii, BHIBE3NU U 3aXOPOHUIIH.

Hano moMHUTB: 4yeMm Tiy0OKe SIIOBUTOE WM OTpPABISIONIEE BELIECTBO IPOHUKIO B
MaTtepuan, TeM TpyaHee ero aerasauus. [loatromy mpuposa marepuaia, U3 KOTOPOro CHEIAHbI
olexaa, 00yBb, KOMOMHE30HBI, CYIIECTBEHHO BJIMIET Ha ero obe33apaxuBaHue. Hampumep,
XJION4aTOOyMa)kKHbIE, IIEPCTSIHbIEC, TPUKOTAXKHBbIE TKAaHU H3-3a MX MOPUCTOCTU OYEHBb JIETKO
3apakaroTcs. SNOBUTHIE BELIECTBA IIPOHUKAIOT MEXKIY HUTEH, BOJIOKOH M Bopca. B Meraiisl,
CTEKJIO, HEKOTOpBIE IIJIaCTMACChl OHM COBEPIIEHHO HE IPOHUKAIOT, 3apakas JHIIb HX
MOBEPXHOCTh. Bce 3TO Hago mpuHUMATh BO BHUMaHWE MPHU OOpalleHuH ¢ 3apaKeHHBIM
UMYILIECTBOM, TEXHUKOU, TpuOopamu.

Jlerazanust ofexaepl, OOYyBU, CpEIACTB WHAMBHIYaTbHON 3alIMTHl OCYIIECTBISETCS B
OCHOBHOM KHIISTYeHHEM, 00pabOTKOM mapoaMMHUavyHON CMEChIO, CTUPKOW U TIPOBETPHUBAHHUEM.

CymHocTh crocoba aera3alii KUIISTYeHHeM 3akirouaetcs B pasnoxkeHnn OB u AXOB
Bofou. llpu KuUMNsTYEeHMM OHM pPACTBOPSAIOTCA M IOCTENEHHO MOJBEPrarTcs THAPOJIN3Y, B
pe3yabTaTe 4ero o0pa3yoTcsi HETOKCUYHBIE POTYKTHI.

HarpeBanueM BOJbI 10 KUIISIYEHHS YBEIUYMBAETCS CKOPOCTh PACTBOPEHUS U THAPOJIH3.
Jlyist ynydineHust 3Toro mporecca U HeHTpanu3aiuu 00pa30BaBIIUXCS KUCIIOT, OTPHUIIATETHHO
BIIUSIFOIIMX HA OJEXKIY, BBOIAT CONY WM nopoiok Cd-2.,

KumsiueHneM MOXKHO J€Ta3upoBaTh U3JENHUS U3 XJOMYATOOYMa)KHOW TKaHU, PE3UHBI U
MIPOPE3VMHEHHBIX 3alUTHBIX TKAHEH (JUIEBBIE YacTH MPOTHBOTa30B, KocTioMmbl JI-1, OTT-1,
pE3UHOBBIE camory, nepuarku). Ciaenyer oOpaTUTh BHUMAHKUE HA TO, YTO MEXOBBIEC M KOXKaHBIC
U3JIeNHsl IPU KUTISTYEHUM MPUXOAST B MOJHYI0 HETOAHOCTh, TaK Kak MpuU TemrepaType Oosee
60°C ux OenkoBasi OCHOBA CBEPTHIBACTCS, a MIEPCTSIHBIC U CYKOHHBIC M3/EIHS MPU KUTITYCHUU
MOJTy4aloT OOJIBIIYIO YCaIKY, U3-3a YEro YacTO CTAHOBATCS HEMPUTOJIHBIMU K HOCKE.

[TapoaMMua4HON CMECBIO JETa3upyIOTCs, TJIaBHBIM 00pa3oM, M3JeNus W3 IMEPCTH U
TOJIOBHBIE YOOPBI C MCKYCCTBEHHBIM MexoM. CyIIHOCTh METOJAA 3aKJII0YaeTcsl B THAPONIU3E U
HEUTpanu3auu aMMHUAKOM 00pa3yIoNIUXcs KUCIOT. DTOT METOJ [UTUTEIbHBIA U TPYIOEMKHUH,
MPOBOAMTCS, KaK MPaBUiIO, B OyUMIIbHBIX YCTAHOBKAX WJIM JAPYTUX €MKOCTSIX MpU HEOOJBIINX
KOJIMYEeCTBaX 3apPaKEHHOI0 UMYIIECTBA.
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Takum oOpa3zom, Jerazanusi NapoOaMMHUAYHOM CMECBIO  SIBIISIETCS BCEro  JIMIIb
BCIIOMOTaTeNIbHBIM CIIOCOOOM.

Jlerazanus oaeabpl CTUPKON ITPOBOAUTCS B MEXaHMUECKHUX IIPAYEUHBIX C UCIIOJIb30BaHUEM
CTUPAJIbHBIX MAIUH.

Crnioco6 perazany MPOBETPUBAHMEM MOXKET OBITh NMPUMEHEH IS BCEX BUAOB OICHKbI,
00yBH, CPEICTB WHIAMBUAYAIbHON 3amiuThl. CyIIHOCTH €ro 3aKJI04YaeTcs B 00€3BPEKMBAHUU
AXOB u OB 3a cuer ucmapeHusi U YaCTHYHOI'O THAPOIU3A IOJ JEHCTBHEM aTMOC(epHBIX
ycinoBuid. JlJisi 3TOr0 MMYIIECTBO JIETOM, OCEHBIO WMJIM BECHOW PAa3BEIIMBAETCS HA OTKPHITOM
Bo3ayxe. CpoKkM NpOBETPUBAHMS 3aBHCAT OT BPEMEHM TIoOja, TEMIEpaTypbl BO31yXa, THIIA
AXOB nmu OB.

MeteoyciioBuss MOTYT U3MEHATH BEJIMYMHY CTOMKOCTH B OUY€Hb HIMpPOKUX mpenenax. C
MOBBIIICHUEM TEeMIepaTyphl BCIEICTBUE YBEIMUYEHHUS CKOPOCTU HCIApPeHHs] CTOMKOCTh
YMEHBIIAETCS; Hao0OpOT, MOHIKEHHE TEMIIepaTyphl yBETUYMBAET CTOWKOCTh. [loBblmeHue
CKOPOCTH BEeTpa YBEJINYHBAET UCIIAPEHHUE U YMEHBIIAET CTOMKOCTbD.

JlezakTuBanus

JlesakTuBanusg - 3T0 o0e33apaKuBaHUE OOBEKTOB, MOJABEPIIIUXCS PATUOAKTUBHOMY
3arpsI3HEHUIO, IIyTEM €T0 YAaJIEHUs WM U30JISLUH 3arPsI3HEHHBIX TOBEPXHOCTEN.

Koneunasi uenp nezaktuBanuu - oOecTeYUTh O€30MaCHOCTh JIIOJEH, HMCKIIOUWTH WIIN
YMEHBIINUTbH BPEIHOE BO3/IEHCTBHE HOHU3UPYIOLIETO U3IY4EHHs Ha OPTraHU3M Y€JIOBEKa.

Peur wmper mume 00 ynanenun pananoakTuBHBIX (PA) 3arps3HEHMA WU HW3OJSIITUN
3arpsI3HEHHOM  MOBEPXHOCTU. PaguoakTHBHBIE 3arpsA3HEHMs] COAEPXKAT  PaJAUOHYKIINJBI,
oOJanaroniye paaloakTUBHOCTBIO, T.€. CIIOCOOHOCTHIO CaMONPON3BOIBHO BBIJAENSTH SHEPTHIO B
BUJIC TIOTOKA Ol M [3 YaCTHUI[ U 3JCKTPOMArHUTHBIX KBAHTOB Y-M3iydeHus. [IpenoTBpaTuth wim
U3MEHUTh CAMOIPOU3BOJBHOE BBIJICJICHHE JHEPrHH, KOTOpas B BHUIEC paauallid OKa3bIBAaeT
naryOHOe BO3/I€HCTBHE HA OPraHU3M, HEBO3MOXKHO.

B 3aBucuMocTH OT yCJIOBHI pa3inyaioT MOBEPXHOCTHOE U TIIyOMHHOE 3arpsi3HEHue, 1o
OTHOINICHHIO K BO3YIIHOHN WM )KHUJIKOU cpefie - 00beMHOE 3arpsi3HEHHE.

B ycnoBusiX MOBEPXHOCTHOIO 3arps3HEHUs PAJUOHYKIHUIbI HAXOJATCS JMIIb C BHEIIHEH
CTOpPOHBI TOBEPXHOCTH OOBEKTa. B cioyyae TiIyOMHHOrO 3arpsi3HEHUs PaJIUOHYKINIIBI
NPOHUKAIOT BriyOb. [loaTOMy mporiecc ne3akTUBALMU HE OTPAaHUYMBAETCSA TOJIBKO yIalIeHHEM
PaAMOAKTUBHBIX BEIIECTB C BHEIIHEH CTOPOHBI MOBEPXHOCTH, MX HY)KHO H3BJIEUb €LIE U3
r1yOuHbl. J[e3aKTUBAIUI0 OOBEKTOB, MOABEPIIIUXCS TIyOMHHOMY 3arpsi3HEHHUIO, IMPOBECTU
TPYZHEE 110 CPABHEHUIO C IOBEPXHOCTHBIM PaJIMOaKTUBHBIM 3arpsI3HEHUEM.

I'myOvHa MpPOHMKHOBEHHS 3aBUCUT OT CBOMCTB M COpTaMEHTa MaTepHUalioB, COCTOSHUS
PaauOHYKIIMJIOB, YCIIOBUN 3arpA3HEHUN.

Pa3znuyatoT nepBUYHbBIE U BTOPUYHBIE 3arpsi3HeHus. [lepBUUHBIMU Ha3bIBAIOT T€, KOTOPHIE
00pa30BaIMCh HEMOCPEICTBEHHO B Ipoliecce aBapuil, MPOHM3BOJICTBEHHOM MAEATENBHOCTH, B
pe3ynbTare B3pBHIBOB. BTOPUYHBIMU 3arpsA3HEHUSMHM CUMTAIOT TEPEXO0Jl PaJMOaKTHBHBIX
BEIIECTB C paHee 3arps3HEHHOTO OOBEKTa Ha HE3arpsS3HEHHbIM WM 3arpsA3HEHHBIH, HO B
MeHbIIel crereHu. OAUH U TOT K€ 00BEKT 3a CYET BTOPUUYHBIX MPOLIECCOB MOKET 3arpsI3HATHCS
HECKOJIBKO pa3s.

UTo0bl pemuTh BOIMPOC, HYXKHO JIM J€3aKTUBHPOBATh TOT WM HMHON OOBEKT, CIEIyeT
YCTAaHOBUTBH CTENEHb €ro 3arpsS3HEHHOCTH C IMOMOUIbIO J03UMETPUYECKUX NpuOopoB. Eciu
CTEMEHb 3arpsi3HEHHOCTU OOJIbLIE JOMYCTUMON HOPMBI, OOBEKT MOJIKEH OBITh IMOABEPTHYT
NI€3aKTUBALIHH.

OObeKTaMH AE€3aKTHUBAIMA MOTYT OBITh XKWJIbIE W TPOW3BOJICTBEHHBIC 37aHUsA (puc. 3),
YYaCTKH TEPPUTOPHUH, 000OpyIOBaHME, TPAHCIOPT W TexHUKa (puc. 4, 5), omexna, MpeaAMETHI
JIOMaINrHero oouxoja (puc. 6), mpoaykTsl nutanus. KoHneunas menp - odecrneunTs 6€30macHOCTh
JIOJEH, UCKIIOYUTh WIM YMEHBUIUTbh BPEJHOE BO3JCHCTBHE HMOHU3UPYIOLIEr0 U3Iy4YEHHUS Ha
OpraHHU3M YeJIOBEKa.

XapakTepHOl O0COOEHHOCTBHIO JE3aKTHBALIMOHHBIX MEpPONPUSATHH SBISETCS CTPOTO
nudepeHIMPOBaHHBIN MTOAXO0] K OMPEACICHUI0 00BEKTOB, KOTOPBIC CIIEyeT 00e33apakiuBaTh B
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IEpBYIO OdYepenb, BBIACIUB M3 HHUX HauOojee BaKHbIE Ui IKU3HEICATEIbHOCTH JIIOJCH
(0cOOEHHO MPU OTPAHUYCHHBIX CHJIaX U CPEACTBAX ), MPOBECTH 3aIlJIAHUPOBAHHBIC PAOOTHI.

Nwmeromuecs crocoObl 1€3aKTUBALUU MOXKHO Pa3JeNIuTh Ha KHUJIKOCTHBIE, 0€3KUAKOCTHBIC
1 KOMOWHHUPOBAHHBIE.

Kuakocrublii - ypamenue PB  crpyeii Boapl  wiIM  mapa, HCIOJIB30BAHUE
N€3aKTUBUPYIOIINX PACTBOPOB, CTUPKA U AKCTPAKIIHS.

be3xuakocTHblil - mMexaHnueckoe ynainenue PB: cmeraHue, orcaceiBaHu€, CIyBaHHE,
CHSITHE 3aTPSA3HEHHOTO CIIOS; U30JIALUS 3arpsI3HEHHON MOBEPXHOCTH.

Kom0MHUpOBaHHBII - HCIIOIB30BaHKE NApa, 1€3aKTUBUPYIOIINX IIJICHOK, COPOCHTOB.

He Bce cmocoOGbl NpUMEHSIOTCS OAMHAKOBO 4YacTO. bBIBAlOT OCHOBHBIE CHOCOOBI
(BBIILIENICPEYHCIICHHBIE) W BCIOMOTaTeNbHbIC, KOTOPbIE OCYLIECTBISIOTCS 0€3 NpHUMEHEHUs
TEXHUYECKUX CPENCTB (MPOTHPAHKE METKAMH, BETOIIBIO).

[Ipotiecc ne3akTUBaIU TPOUCXOIUT B 2 CTAAUHU:

1 - mnpeononeHue CBS3M MEXAY HOCUTEISIMH pPaJMOAKTUBHOIO 3arps3HEHUs] U
NOBEPXHOCTBIO, B Cily4yae TJIIYOMHHOTO 3arps3HEHUS CHayaja MpPOU3BOJAAT H3BJICUCHUE
[IIyOMHHBIX 3arpsi3HEHUN Ha TOBEPXHOCTD;

2 - TpaHCTIOPTUPOBKA PAJMOAKTUBHBIX 3arpsi3HEHUN ¢ 00pabaTeiBaeMOro oObeKTa, a HHaUe
MPOUCXOIUT BTOPUUHOE 3arpsi3HEHUE.

Bri0op crioco0a J1e3akTUBAIIMK 3aBUCHUT OT XapakTepa 3arps3HEHHOr0 00bEKTa, TITyOUHBI
MPOHUKHOBEHUS PATUOHYKJINAOB, CTEIIEHH 3arpsi3HEHHOCTH U APYTruX (PaKkTOpPOB, a TaKkKe OT
HAJIMYMS CHJI M CPEJICTB.

EctecTBeHHas ne3akTuBalMsl - TOHWKEHHE CTENEHW 3arps3HEHHOCTH MOBEPXHOCTU
00BEKTOB, TOYBBl WJIM HX MOJHOE 00e33apaKMBaHHE BCIIEJCTBHE ECTECTBEHHOIO pacmaja
PaAMOHYKIUIOB U BO3/IEUCTBUS METEOPOJIOTHYECKUX (PAKTOPOB.

D¢ (HeKTUBHOCTD KUAKOCTHOTO crioco0a 3aBUCUT OT pacxojia U Haropa BOJIbI, PACCTOSHUS
10 oOpabaTpiBaeMOW TIOBEPXHOCTH M TeX 00aBOK, KOTOpble NpUMeHstoTcs. Hampumep,
HanOONMbIINK KO3((UIIMEHT 1e3aKTUBAIIMKM JOCTUTACTCA IPU HANpPaBICHUH CTPYH MO YIIOM
30-45° xk oO6pabaThIBa€MOM TOBEPXHOCTH.

JIns yMEHbIIEHHsI pacxofa BOJbBl WM JI€3aKTUBUPYIOIIMX PAcTBOPOB LEIECOOOpPa3HO
HCIIOJIb30BATh IIETKH.

[Tpu mpoBeneHUU pabOT CTPEMATCS MCIOJIb30BaTh TAKHE BEIIECTBA, KOTOPBIE MO3BOJISIOT
HNOBBICUTH APGEKTUBHOCTh YAANCHUS PATUOAKTUBHBIX 4acTUll, K HUM OTHOCAT MOBEPXHOCTHO-
aKTUBHBIC MOIOIIME BEIIECTBA, OTXOJIbI MMPOU3BOCTB, COJEpIKAIIIE B CBOEM COCTaBE IIEIOYH,
BELIECTBA OKHUCIUTEIbHO-XJIOPUPYIOLIETO NEHCTBUS, a TaKKe€ OpPraHuYecKue pacTBOPHUTENH,
copOeHTBl, HOHOOOMEHHBIE MaTepUAIIbI.

CyliecTBEHHO TMOBBIIAIOT MOIOIIME CHOCOOHOCTH BOJBI, J100aBiisieMble B Hee
noBepxHocTHO-akTHBHBIE BenecTBa (IIAB). M nobaBnsate ux Hajgo coBceM HemMHOTO - 0,1-0,5%.
OHu cnocoOCTBYIOT OTPBIBY M BBIBEJACHHUIO B J€3aKTUBHUPYIOIIUNA PacTBOpP PaJMOaKTHUBHBIX
YacTHII.

K TTIAB, o6namaronium MOIOMIMM JIEWCTBHEM, OTHOCATCS OOBIYHOE MBLIO, TapJIUHOJb,
cynbdonon, npenaparsl OI-7 u OII-10.

OTxoAbl MPOMBILUICHHBIX MPEINPUITUNA, COAEpKaIIlhe B CBOEM COCTaBE IMOBEPXHOCTHO-
aKTUBHBIC BELIECTBA, HMEIOTC Ha OOBEKTaX TEKCTUIBHOM MPOMBIINIJICHHOCTH, Ha
MacJI0KUpKOMOWHATax, padpuKax XUMUUECKOW YUCTKH, OAHHO-TIPaYeYHBIX KOMOMHATAX.

Cpenu OpraHM4ecKMX pacTBOpPUTENEH - AMXJIOPITaH, OCH3MH, KEPOCUH, IU3EIbHOE
TOIUIMBO. Jle3akTHBHpOBaTH MMM PEKOMEHJyeTCS TJIaBHBIM O00pa3oM MeTaJUIMuecKue
IIOBEPXHOCTU (CTaHKH, MAIlMHBI, MEXaHU3MBbl, TEXHHUKY, TpaHcnopT). B asrom ciyuae PB
CMBIBAIOT BETOUIbIO, IIE€TKAMU, KUCTSIMU, CMOYECHHBIMU B PACTBOPUTEISX.

OO6paboTky TpaHcmopTa, 00OpYJOBaHUS, ammapaTypbl, 3JaHHH-« COOPYKEHHH MOKHO
OCYIIECTBIISATh CTPYyeH mapa. IT0 T0BOJIBHO 3P HEKTHUBHBIN CIIOCO0.

K ocHOBHBIM 0€3KHIKOCTHBIM CIIOCO0AM CIEIyeT OTHECTH 00paboTKy MOBEpXHOCTEH
CTpyeil ra3a (Bo3ayxa) U INbuleoTcachiBaHUE. ['a30BbIN MOTOK B COCTOSIHUM MPEOIOJETh JHILIb
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MOBEPXHOCTHBIC PaOAKTHBHBIC 3arPs3HEHUS U HE MOXKET M3BJICUb MX U3 TTyOMHBI MaTepuaa.
B pesynbrare nepBoii cTaguu paguoOaKTHUBHBIEC 3arpsi3HEHUS MEPEBOJATCS BO B3BEIICHHOE WU
a’pO30JIbHOE COCTOSHUE. Eciau He TNpUHATH MEphl MO WX YIaBIMBAaHUIO, TO IPOU3OMIET
ocenaHue BOMM3U oObekTa. [le3akTuBanmsi CBEAETCA K IepepaclpelieieHUI0 paJuoaKTUBHBIX
3arpssHeHud. Bropas cragus CcBdA3aHa € YJAJICHUEM DPAJAMOAKTUBHBIX 3arpsA3HEHUN C
oOpabaTeiBaeMOr0 00BEKTa, KOTJIa ATH 3arps3HEHUsI BO B3BEIICHHOM COCTOSIHUU TPHOOPETAIOT
CIIOCOOHOCTH JIBUTATHCS TI0 WHEPIIHH.

[Ipy mnbLIEOTCAChIBAHUM TOTOK BO3[yXa HAampaBlieH HE Ha MOBEPXHOCTh, a OT HEE.
YianeHuto pajguOaKTUBHBIX 3arpsi3HEHHH MOMUMO BaKyyMmMa CIIOCOOCTBYET MEXaHUYECKOe
BO3JECHCTBUE IIETKU. DTO MepBas craaus mpoiiecca. [Ipu BTOpol cTaavu BO3AYHIHBIA MOTOK
bunbTpyeTcs - B 3TOM IPEUMYIIECTBO COco0a MbUICOTCACHIBAHUS OT JE3aKTUBALUU CTPYeH
Bo3nyxa. HemocraTku cmocoOa: ymaisifoTCs JUIIb MOBEPXHOCTHBIE PA 3arpsi3HeHHs], JIETKO
YIAISIOTCS PaJOaKTHBHBIC YACTHUIIBI, a JKHJIKHE PATUOAKTUBHBIC W BSI3KHE DPaTUOAKTHBHBIC
3arpsi3HEHUS YAAISIOTCS HE TOJTHOCTHIO.

[Ipu cHATHUM 3arps3HEHHOTO CIIOST COBMEMIAIOTCS 2 CTaIuW Tpolecca e3aKTHBAIIHH.
Cnoco0 MOXeT ObITh peain30BaH B OTHOIIEHUU MECTHOCTH, JTOPOT, OKPAIICHHBIX H3IEIUH,
CTPOUTENbHBIX MAaTEPHUATIOB U KOHCTPYKIIUH.

O heKTUBHOCTh  J€3aKTUBALIMK  OMPENETIAETCS TIyOWMHOW CHHUMAeMOTO BEPXHETO
3arpsI3HEHHOTO CJIOSI, KOTOPBIA 3aBHCHUT OT TIyOWHBI MPOHUKHOBEHHUS PATUOHYKIUIOB B
pa3IUYHbIE MaTEpPHAIIBI.

C yuerom rapanTuu 3(pPEKTUBHOCTH IE3aKTUBALUU MPUHATO CUUTATh, YTO CHHUMAEMBII
BEPXHUH CJION JOJKEH OBITh B 2 pa3a TOJIIIE TIyOHMHBI TPOHUKHOBEHUS.

HecMmoTpss Ha KaxylIylocsi TMPOCTOTY, OCYILECTBJIEHHE 3TOro cmocoba CBsI3aHO C
3aTpaTamMu OOJIBIIMX MAaTE€PHABHBIX CPEACTB M C HEOOXOAMMOCTBIO BBIMIOJHEHUS TPYAOEMKHX
pabor.

JlezakTuBalusg IYTEM CHSATUS BEpPXHEro 3arpsA3HEHHOro ciios 3¢¢eKTuBHA, HO
COITYTCTBYIOIIME € MpPOIIECChl, CBA3aHHBIE C TPAHCIIOPTUPOBKOM CHATOTO 3arps3HEHHOTrO
MaTepuaia, ero 3aXOpOHEHHEM, 00OpauMBaIOTCSI HEM30EKHBIM BTOPHUYHBIM PaJOaKTHBHBIM
3arps3HEHUEM.

XKenanue mnoBbicUTh 3(QPEKTUBHOCTH JAE3aKTUBALMU IPUBEIO K OCYIIECTBICHHUIO
00pabOTKM TMyTeM COYETAaHUS PA3TUYHBIX CIIOCOOOB. bBE3KUAKOCTHBIE H KUIKOCTHBIC
peanu3yloTcs B KOMOWHUPOBAHHBIX, KOTOpbIE, B YaCTHOCTH, NPUMEHSAIUCh B YepHOOBLIE.
Hampumep, ne3akTUBAIUIO MEPETPETHIM MApOM MOXHO OTHECTU K O€3)KHUAKOCTHOMY, HO IOCIIE
KOHJICHCAIIUU Tapa Ha MOBEPXHOCTH 00BbeKTa oOpa3yercs BOJAHAS IUJICHKA, M OYUCTKA UIET 10
MEXaHU3MY KHJIKOCTHOTO criocooa.

[Tog KOMIUJIEKCHOW J€3aKTUBALUCH CIIEAyeT MOHMMATh OOpabOTKYy OMHOTO M TOTO JKE
o0beKTa pa3nuuHbIMH crocobamu. Tak, B UYepHoObuie o000OpynoBaHME U IOMELICHHUE
o0e33apaKuBajIiCh CHavaja MpH MOMOIIH MbUIECOCOB, a 3aTEM C MOMOIIBIO J€3aKTUBUPYIOIINUX
pactBopoB. Takasi e MOCIIEOBATEIBLHOCTh COOJNIO/IaTach MPU JI€3aKTHBAIIMH TMOJUMEPHBIX
MOJIOB  MOMENICHWH  TMOociie  JIOKaJAbHBIX  aBapUHHBIX  PAaJUOAKTHBHBIX  3arpsA3HEHUN
MOPOIIKOOOPA3HBIM MPENapaToM.

B ycroBusix MaccoBoro 3arps3HEHHs] MOXET BOSHHUKHYTh HEOOXOJIMMOCTh MHOTOKpAaTHOM
ounctku. B YepHoObIE OHAa MPOBOIWIACH BBIHYXKICHHO B CBS3M C MHOXECTBEHHBIM
BTOPUYHBIM 3arpsi3HEHUEM OJHHMX U TeX K€ OOBEKTOB M HEAOCTAaTOYHON 3(P(PEKTHBHOCTHIO
0JTHOPa30BOi 00pabOTKH.

[Tpomiecc nme3akTwBaIM MPOUCXOAUT B nBe crtaauu (puc. 7). IlepBas 3akmiouaercss B
MPEOJOJICHUHN CBS3U MEXAY HOCUTEISIMH PAJMOAKTUBHBIX 3arps3HEHHH W TIOBEPXHOCTHIO
obpabaTteiBacMoro o0ObekTa (la). B ciywyae TiiyOMHHOTO 3arps3HEHUs CHadaja MPOU3BOJIAT
U3BJICUCHHE TIYOMHHBIX paJMOAKTHBHBIX 3JEMEHTOB Ha NoBepxHOCTh (16), mocme 3Toro
3arpsi3HEHNE MEePEXOAUT U3 MTYOMHHOTO B TOBEPXHOCTHOE U 3aTE€M yJaJseTCs.

He MeHee BaxkHOI sIBIIsIeTCSl BTOpasi CTaaus Ipoliecca ae3aktuBanuu. OHa 3aKIodaeTcs B
TPAaHCTIOPTUPOBKE (YAAIICHUH) PAIUOAKTUBHBIX 3arps3HEHHUN ¢ oOpabaTreiBaeMoro oowbekTa (2).

299



Korpa BTOpas craaums mpo BOIUTCS HE B IOJHOM Mepe, a TeM Ooyee OTCYTCTBYET, TO
IIPOUCXOJUT OCEAAHNUE PATUMOAKTUBHBIX 3arpsA3HEHUH (3).

A 3TO 3Ha4MT, YTO MBI BCTPEUAEMCSl CO BTOPUUYHBIM 3arpsi3HEHUEM YK€ B Ipoliecce caMoi
ne3akTuBauuy. PaKTUYECKH UMEET MECTO NIEpEpaCIpeEIeIICHUE 3arpsA3HEHNI Ha TIOBEPXHOCTH, a
HE UX YAaJICHHUE.

Puc. Craaum npouecca ne3akTuBaluu

[TonoOHOe pasrpaHHueHHE Mpoliecca JAe3aKTUBALUU Ha JBE CTAJHH HECKOJBKO YCIOBHO.
OTo ompexaensercs TeM, 4YTO 00€ CTagud MOTYT MPOUCXOJUTH OJHOBPEMEHHO JHOO C
MPEUMYIIECTBOM KaKOK-TMO0 M3 HUX. VICKIIOYEHHE COCTaBISIEeT JE3aKTHBALUS IYTEM CHSTHUS
BEPXHETO 3arpsi3HEHHOTO CJI0s, KOT/ia ABE CTaJUH MpoIiecca MPOUCXOIAT OJHOBPEMEHHO.

Eme omna ocoOGenHocts. [Iporecc ne3akTHBAlMM MOXKET OCYIIECTBIATHCS HA OCHOBE
HE3aMKHYTOTO W 3aMKHYTOro IMKJIOB. (CXeMaTH4yecKd pealu3alus 3STHUX IMPOIECcCCOB
npencrasieHa Ha puc. 8. JlesakruBupyrommii pactBop (I) momaercst Hacocom (2) uepes
ycTporictBo (3) Ha oOpabaThiBacMyr0 3arps3HEHHYIO TOBEpXHOCTh (4). OtpaboraBmias
peuentypa (5), comepraiasi pagdoaKTUBHBIC BEIIECTBA, B XOAE BTOPOM CTaguM Ipolecca
MoTMaiaeT Ha MPEeAMETHI, pacnonokeHHble psaoM. [lo cymecTBy mpoucxoauT ode33apakuBaHue
OJHOTO 00BEKTa M 3arps3HeHue apyroro. IlosTomy mpuMeHeHHe CrocoOOB J1€3aKTUBALMHU Ha
OCHOBE HE3aMKHYTOIO0 IMKJa JIONYCTUMO TIPH OTHOCHUTEIHHO HEOONBIIUX YPOBHAX
PallMOAaKTUBHOTO 3arps3HEHUs, B TEX CIIydasX, KOTJA 3arpsi3HEHUs pa30aBISAIOTCS OOJIBIION
Maccoil Je3aKTHUBUPYIOIICH cpeasl (BOAOW WM BO3AYXOM), B TIpoliecce o0e33apakuBaHUS
OTACNbHBIX WM OTPAHMYEHHOTO0 YHCIa OOBEKTOB W TPU YCIOBHH, YTO OKpYXKaromas
TeppuTOpuUs OYIET 3arpsi3HeHa HIKE JJOMYCTUMbBIX YPOBHEH.

IIpu 3amknyrom 1wmkine (puc. &) ocymecTBisercss c6op (6) orpaboTaBIIMX
Ne3aKTUBUPYIOMUX cpell (pacTBOPOB), YacTO HUX OYHCTKA M BTOPUYHOE HCIIOJIb30BAHHUE.
besycnoBHO, crioco0bl, OCyIIECTBIsIEMbIE HA OCHOBE 3aMKHYTOTO IMKJIA, TipeanoutuTensHee. Ho
JUIS CBOETO OCYILECTBICHUS OHHM TpeOYyIOT KamuTaIbHBIX 3aTpaTr, CO3JaHMs CHEIHabHBIX
TEXHUYECKHUX CPEJICTB MJIM MOHTa)Ka CTAI[HOHAPHBIX YCTAHOBOK.

Je3nadexims

JlesuHdeknus - mporecc YHUUYTOXKEHUS WIM YAaJeHHUs BO30OyauTened HMH(EKIHMOHHBIX
0ose3Hell yemoBeKa M JKUBOTHBIX BO BHemHell cpene. CymiecTByeT TpHU Buia Ae3UHGEKINU:
npopuIakTHUYecKas, TEKyIlas U 3aKII0OUUTeNbHasl.

[TpodunakTuyeckas TPOBOIUTCSA TMOCTOSHHO 1O BO3HMKHOBEHHUS 3a00JIeBaHUS Cpeau
HACEJICHUS M MOJAPAa3yMEBACT BBINOJHEHUE OOBIYHBIX THMTHEHHYECKHUX HOPM (MBIThE DYK,
MOCY/bI, CTUPKA O€JIbsl, BIIaKHAS yOOpKa MOMENIEHUH | T.1I.).

Texkymass npeaycMaTpuBaeT — pealH3alUi0  KOMIUIEKCA  MPOTHUBOAIHIEMUYECKUX
MEpONPUITHI TPU MH(PEKIHOHHBIX 3a00JIEBaHUSAX U 3aKJIIOUAETCS B BBIIIOJHEHUH CAaHUTAPHO-
TMTUEHUYECKUX TPaBUJI, MPOBEACHUM 00€33apakKMBaHUS DPA3JIUYHBIX OOBEKTOB BHEIIHEH
Cpenbl, a TAaK)KE BBIICIICHUH OOJIBHOTO YenoBeka (pekannu, Moda, MOKpoTa). Takas ne3uHdex-
Usl  SBJIAETCA O0S3aTeNbHBIM MEPONPHUSATHEM, HANpPaBIECHHBIM Ha MpPEayNpexaeHue
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pacnpocTpaHeHus: MH(EKIMOHHOTO 3a0ojeBaHUs 3a Mpeaensl oyara. B Takux ciydasx
00e33apaKMBAaHUIO C IOMOLIBI0 XHUMHYECKMX BELIECTB B 00s43aTEIBHOM IOpsSAKE
MOJIBEPTAIOTCA: BbICICHUS UH(EKIIMOHHBIX OONBHBIX, O€Nbe, MUIIEBbIE OCTATKHU, MOCYa IS
ebl ¥ NMUThs, MeOelb, OCTENbHbIE IPUHAUIEKHOCTH, UTPYIIKH, KHUTH, IPEAMETHI yX0/a 3a
00JBHBIM, KPOBATH, TIOJIBI, CTEHBI, IBEPH, OKHA.

3aKIro4nTeIbHAs OCYIECTBISACTCS MOCIE FOCIUTANIU3aMKI 00JIBHOTO WIIM €r0 CMEPTH.

B 3aBucuMoOCTH OT MOKa3aHMU MPUMEHSIOT OMOJIOTHYECKHE, MEXaHNYeCKHe, (PU3nuecKue
U XUMUYECKHE METOAbI 00e33apaKuBaHUs.

buonoruueckue - O4MCTKA CTOYHBIX BOJ U 1.

MexaHnnueckue - BIaxKHasi yOOpKa, BbIKOJauMBaHKE, TOOETIKa U OKPACKa, MBIThE PYK.

®dusnvecknii ocHOBaH "Ha pa3pyuIeHHMH OO0JIE3HETBOPHBIX MHUKpPOOOB MOJ AEHCTBHEM
BBICOKMX TemrepaTyp. Hampumep, npuMeHEHHUEM COJHEUHBIX Jydel, YyiIbTpaduoIeTOBBIX
oOnyuareneit, mapa, KunsueHueMm (puc. 9), CTHUPKOH, MPOTIAKUBAHHEM TOPSYUM YTIOTOM,
C)KMTaHUEM.

Hanexnass ne3uH(eKnus OAEXKIbl, MOCTEIM W TPOYEro HMYyIIecTBa (HU3NUECKUM
CIIOCOOOM JIOCTUTAeTCs B CINELUATIbHBIX AE3MH(PEKINOHHBIX KaMepax - MapOBO3AYIIHbBIX WU
napoopMaIHOBBIX (IIpH OaHAX M CAHNPOMYCKHHUKAX B CTAl[MOHAPHBIX KaMepax WJIM Ha
aBromoOmisax JII{A-53, IJIA-53A, I/1A-66).

XUMUYECKUH - Ha TNPUMEHEHHHM Je3WH(ULUPYIOMUX pacTBOPOB, O0O0JATArOIINX
CBOWMCTBAMH YHUYTOXXaTh 00J€3HETBOPHBIE MUKPOOBI. OCHOBHOM M CaMbIil HAIC)KHBIM CITOCOO
- KxomMOuHupoBaHHBIH. [lpu 3TOM paspymieHre 0O0JIE3HETBOPHBIX MHKPOOOB M MX TOKCHHOB
IPOU3BOJUTCS OJHO BPEMEHHBIM BO3JECHCTBUEM XUMHUYECKUX BELIECTB M BBICOKOW TemIepa-
Typsl pacTBopa. OOBIYHO MIYT B XOJ XJIOPCOJAEpKAIIME TpenapaTsl: XJOpPHas HU3BECTb,
moHoxJyopamuH, I TC-I'K, nu3on, kapOosioBast Kuciora.

Ilaposo30ywHslii unu napoghopmanunosslii cnocoobl Oe3uHpexyuu.

[TapoBO3ylIHBIM €CIIOCOOOM MOYKHO J1€3MH(UIMPOBATh BCE BHJBI OJEKABI U CPEICTBA
WH/IMBUYaJIbHOM 3aIIUTHI, 3apaKEHHBIE BET€TaTUBHBIMHU M CIIOPOBBIMU (hopMaMu MUKPOOOB, 3a
UCKJIFOUEHHEM KOXAHBIX U MEXOBBIX M3/IE€IHUI, KOTOPBIE MTOPTATCS IPH HArPEBAHUH BO BIAYKHOM
coctosnuu Bhime 60 °C. 3ameTuM, 4TO OONBUIIMHCTBO OOJE3HETBOPHBIX MHKpPOOOB morudaer
npu Temneparype okoso 100 °C - map oOGnamgaeT CHIBHBIM J1€3MHGUIUPYIOIIUM CBOHCTBOM.
[Tpu BBenenue $ro B eMKOCTH (Kamepy), i€ HaXOATCs 3apakKeHHbIC M3/CNHUs, Map .HarpeBaeT
BO3yX U CMEUIMBAETCS C HUM, 00pa3ysl MapoBO3AYIIHYIO cMech. [l ne3nHpeKnun, Kak mnpa-
BUJIO, WCIIOJIb3YETCSl BIAXHBIM HachllleHHBIH map. OH umeer temneparypy 100 °C npu
aTMOC(EPHOM JIaBICHUU U COIEPKUT OINPENIENIEHHOE KOJIMYECTBO BOJIbI B BUJIE MEIIKUX Kallelb.
Crioco6 00paboTKM 3apaKEHHBIX M3/EIUNA MapOBO3IYIIHON CMEChIO ABISETCA YPPEKTUBHBIM U
Ha/IeXKHBIM.

[TapodopmManrHOBOM cMEChI0O MOXHO 00pabaThIBaTh BCE XJIOMYATOOyMaXKHbIE, CYKOHHBIE,
HIEPCTSAHBIE, TPOPE3MHEHHBIE U PYTHe NMPEIMEThI, U3JENIUs U3 KOKU U MeXa PEKOMEH]yeTCs
Ne3UHGHUIMPOBaTh MapoOpMaTMHOBOI CMEChIO TONBKO mpH Temmeparype 58-59 °C. Uz-3a
TOTO, 4TO Map MpH 3TOU TeMIepaType 00Ja1aeT MEHbIINM Je3UHPUUUPYIOLIUM JeHCTBUEM, YEM
npu 100 °C, B DapoOBO3IYLNIHYIO CMECh BBOAAT (OpPMalMH, KOTOPBIH YCHIHMBAET
ne3nHPUIMpYoIKe cBolcTBa. [IpomomKUTENbHOCT, 00paOOTKM 3aBUCHUT OT KOJMYECTBA U
COCTOSIHUSI UMYILIECTBA, CTEIICHU U XapaKTepa 3apaskeHUsL.

KunsiyeHne npuMeHsIoT 1 Je3UHPEKINH XJI0MIaTo0yMaXHON OfekKabl, Oelbsi, CPECTB
UHAWBUIYAIIbHOM 3allUThl M JPYroro WMYIIECTBA, W3TOTOBIEHHOIO W3 pPE3UHBl U
MIpOpEe3NHEHHOM TKaHU. BereraruBHbie (OpMBI MUKPOOOB MOTHOAIOT B ropsiueii Boae mpu 60-70
°C, criopoBble (POPMBI MUKPOOOB YHUUTOKAIOTCS TOJIBKO IPH TeMIepaType Kumsuiei Boabl. s
yCKOpeHUs Mpoliecca Ae3uH(eKIU peKoMeHayeTcs A00aBisITh 1-2% KaabIUHUPOBAHHOW CObI
nu 0,3% nopomka CO-2.

YroObl 06€33apa3uTh OJIKIY U3 XJI0MYaTOOYMaXXHON TKaHU U CPEICTBA MHIMBHYyaIbHON
3alIUTHI, WX HEOOXOJMMO 3aMauMBaTh B JE3MHPHUIMPYIOUIMX pacTBopax. [Ipu 3apakeHuH
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BEreTaTUBHBIMH (opMaMU MHUKpPOOOB Je3MH(EKUUI0 OSTHX Belled HaJgo MPOU3BOANUTH
napoopMaIuHOBBIM CIIOCOOOM.

Wznenusi, nmpone3nHGUIMPOBaHHBIE 3aMauyMBaHUEM WJIM NPOTUPAHUEM, IOJDKHBI 3aTe€M
THIATEIFHO MPOMBIBATHCS BOJIOM, a 00yBb, OZ€KIa U IPYrHe MPEAMEThI U3 KOXKU, KPOME TOTO,
NIOCJIE CYUIKU CMa3bIBaThCsl CalloKHON Ma3blo.

Canwurapnas 06paboTka roen

CanutapHoit 00paboTkoil Ha3bpIBalOT Mepbl mo ynanenuto PB, OB, AXOB u BC,
MOMABIIMX Ha KOXXKHbIE TOKPOBBI WM CIM3UCTbIE OOOJIOUKM TJia3, HOCa, IOJOCTH pTa.
CanutapHyio 00pabOTKy MHPOBOIAT IS HPEAYNPEkKACHUS HIM MaKCUMAIbHO BO3MOXHOTO
ocnabyieHus TMOpaXeHWs JIOAEH, B TMEpPBYIO oOuepelb B TeX Cly4yasX, KOrja CTeleHb
3apa)XCHHOCTH MOBEPXHOCTH UX TEJIA MPEBBIIIAET JONYCTUMBIE YPOBHHU.

ITo BO3MOKHOCTH €€ clie[lyeT MPOBOJUTH TAKXKE U B T€X CIIydasiX, KOI/la U3-3a OTCYTCTBHS
KOHTPOJISI CTENEHb 3apa)K€HHOCTH CIELHUAIbHO HE ONpENesuId, HO JIOAU OKa3aJnCh
3apakeHHBIMHU.

OOBIYHO OJHOBPEMEHHO TPOMCXOJUT U ONAcHOE 3apaxeHue onexkIbpl. IlosToMy
caHuTapHasi 00paboTKa COMPOBOXKIAETCA, KaK MpPaBWJIO, JAe3aKTUBallMel, Jerazauuei Hiu
nesuHdexnueit oxexanl, 00yBu u CU3 ( cpencTBa MHANBUAYAITBHOMN 3aIUTHI).

B 3aBucuMOCTHM OT YCIOBHMH, XapakTepa 3apaXeHHs W HaJWYHUs COOTBETCTBYIOIIMX
CpeACTB caHUTapHass 0o0paboTka ObIBaeT YacTU4HAs WIM MoyiHAs. YacTUuHas caHMTapHas
00paboTKa HOCUT OOBIYHO XapaKTep MpeaBapUTEIbHON MEphI Tiepel 0oJiee TIaTeaIbHON MOJTHON
CaHMTapHOI 00pabOTKOH, U ee 0043aTeNBHO MPOBOASIT MOCIE BBIX0/1A M3 3apPAKEHHOTO palioHa.

YactruyHasi, KaKk MpaBWIIo, MPOBOJUTCS HEMOCPEACTBEHHO B 30HE (04are) 3apaKeHUsl WIH
cpazy IIOCJIE BbIXOJAa OTTyAa. B 3ToM cilyyae KaXAblid CaMOCTOSTENBHO ynanser PB,
obe3zapaxuBaer AXOB, OB u OaktepuaibHBIE CpPEACTBA, NMOMABIINE HA OTKPBITHIC YYACTKH
KOXKH, OZISKIY, 0OYBb U CPEJCTBA 3AIUTHI.

[Ipy HamU4uKM pagOaKTUBHOIO 3arpsi3HEHUs €€ BBINOJHSIOT B CJIEAYIOLIEM MOpsIKe:
OJICKy BBITPSXMBAIOT, 0OMETAIOT, BHIKOJIAUYUBAIOT; 00YBb MPOTUPAIOT BIAKHOW BETOLIBIO (PHC.
10); OTKpBITBIE y4acTKH WLIeH, PYK OOMBIBAIOT; JHIIEBYIO YacTh MPOTHUBOra3a MPOTHPAIOT U
TOJIBKO TIOCJIE€ 3TOro cHuUMaroT. Eciam Obutm Hazmetsl pecniuparop, I[ITM (mpoTuBombUIbHAS
TKaHeBas MacKa), BaTHO-MapiieBas IOBS3Ka - WX TOXE CHHMMAIOT, HO 0e3 Kakoro-immbo
IPOTUPAHUA. 3aT€M MOIOT JIMLIO, MOJIOIIYT ropio u poT. Korga Boasl HEIOCTATOYHO, MOXKHO
110, PYKH U JIMIIEBYIO YacTh MPOTHUBOra3a MpPOTEPETh BIAXKHBIM TAMIIOHOM, MPUYEM TOJBKO B
OJIHOM HAIIpaBJIEHHUH, BCE BPEMsI IEPEBOPAYNBAs €TO.

3UMOI MOKHO MCITOJIb30BaTh HE3apa)KEHHbIM CHer. Pazpemiaercs MCHoib30BaTh MPOCTO
YHUCTYIO TKaHb, TPABY, JINCThS U APYTUE MOAPYUHBIE CPEACTBA.

[Ipu 3apaxennn xuakumu AXOB, OB s wacTu4HON caHuUTapHOW 00paOOTKH
UCTIONB3YIOT MHIUBUAYalIbHbIE MpoTuBOXUMHUeckue nakerst UIII-8, WIIIT-9, UIIII-10 (puc.
11). Cravana oOpabaThIBatOT OTKPBITHIE YIaCTKU KOXKH, a 3aTE€M 3apaKCHHBIC MECTa OJCKIAbl U
o0yBu. Ecau ner UIIII, Toraa Hy>XHO Bce TIATETHHO MPOMBITH TEIUION BOAOH ¢ MBLIOM.

CHayana 00pabaThIBaIOT OTKPBITHIE YYACTKH KOXKH, a 3aT€M 3apa)KEHHbIE MECTa OJIeXK/Ibl U
00yBH, OCOOEHHO BOPOTHHK, MaHXeThl. Koy BOKpYT ria3 o0pabaThiBalOT CyXUM TaMIIOHOM
WIM TPOMBIBAIOT 4YUCTOW BojoMl mimm 2% pactBopoMm coasl. Ecim ner UIIIL, Hy)HO Bce
TIIATEILHO MPOMBITH TEIJIONH BOJAOH C MBUIOM, MpeABapUTEIbHO yOpaB ma3ku, kam AXOB,
OB nuiatkoM, TpaBoi U 1p. Eciin HET BOJIbI, TO UCMOJB3YIOT YUCTHIN MECOK, 3eMIIt0, cHer. [Ipu
3TOM He 00ECTIeYNBAETCS TOTHAS ACTa3allHsl, HO CHIKACTCS CTETIEHb TOPAKCHHUS.

O6e3Bpenuth kanenbHOXUIKHE AXOB m OB MOXHO W OBITOBBIMH XHUMHUYECKUMH
cpeactBamu. [lna B3pocioro: 1 1 3% mepekucu Bogopoxa u 30 r eaxoro Hatpa (mmm 150 T
CHUJIMKATHOTO KJIes ) CMEIIIMBAIOT TIepe T ucronb3oBanueM. [IpumMensroT kak sxuakocts u3 UIIII.

Henb3st ans 4acTUYHOM CaHUTApHOW OOpPaOOTKM KOXKHBIX ITOKPOBOB HCIIOJIB30BATh
PacTBOPUTENN U TOPIOYEe, TaK KaK 3TO MOXKET YCYT'YOUTh TAXKECTh MOPaKEHUS.

Ilpu 3apaxkeHnn OaxkTepHaTbHBIMH  (MH(GEKIMOHHBIMU) CPEICTBAMU  YAaCTHYHYIO
00paboOTKy HAYMHAIOT C TOTO, YTO OTPSIXHUBAIOT OJSKITY, 0OMETAIOT 00yBh. 3aTE€M PacTBOPOM M3
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UIIIT oOpabaThIBalOT OTKPBITHIE YYacCTKH, Tela. Bce 3TO OCyIIECTBISETCS NpU HAIAECTOM
npotuBorase ([ITM, BaTHO-MapieBoit moBs3ke). Eciau makera HET, UCTIONB3YIOT AC3UHPUITUPY-
IOIIHME PACTBOPHI U BOIY C MBUIOM.

YacTtuunas canuTapHas oOpaboTka He o0ecreduBaeT IMOJHOT0 00e33apakMBaHUS U TEM
caMbIM HE TapaHTHUPYET JIIOJSAM 3alIUTy OT TMOPAKEHUS DPATUOAKTUBHBIMU, OTPABJISIOIIUMU,
aBapHUilHO XMMHMYECKU OMACHBIMH BEIIeCTBaMHU U OaKkTepuaibHbIMU cpeacTBamu. [losTomy mpu
NEepBOl BO3MOXHOCTH TPOU3BOJAT TOJHYIO CaHUTApHYIO OOpabOTKY: BCe TEJIO OOMBIBAIOT
TEIJIOW BOJOW C MBUIOM M MOYAJIKOHW, 00s3aTelhbHO MEHSAIOT Oenbe W onexay. [lomHas
caHMTapHas o0paboTKa, Kak M yacTU4Has, 3akmoyaercss B ynanenuu PB, OB, AXOB u bC, no
HOCHUT XapakTep 3aKJIIOYUTENbHOM Mephl mpodunakTuku nopaxeHus. [lonHyto canuTapHyio
00paboTKy MPOXOAAT O00s3aTETBbHO BCE JIIOAM, KOTOpble HAaXOIWINCh Ha 3apakKeHHOU
tepputopuu. Mckiouenue - korjaa 3apakeHHOCTh PB He mpeBbIlIaeT JOMyCTHUMBIX BETUYHH.
[IpoBoauTcst monHasi caHuTapHas 0OpaOOTKa Ha CTAIMOHAPHBIX OOMBIBOYHBIX ITYHKTaX, B
OaHsX, AYIIEBbIX MMaBUJIBLOHAX WM Ha CIEMUAIBHO pa3BepThIBAEMbIX OOMBIBOUHBIX IIIOMIAIKAX
U nyHKTax crenuansHoi 06padotku (IIyCO). Jletom MOXHO OCYLIECTBISITH B HE3apaKEHHBIX
npoTtouHbix Bogoemax (puc. 12).

Bce o0OMBIBOUHBIE MYHKTHI M IUIOIIAJKH, KaK TMPaBWIO, HMEIOT 3 OTICJICHUS:
paszneBalibHOE, OOMBIBOYHOE W OJieBaibHOE. JIuia, mpuOBIBIIME HAa CaHUTApHYIO 0OpabOTKY,
nepea BXOJOM B Pa3/ieBaIbHOE OT/AEICHHE CHUMAIOT BEPXHIOI OJECKIY M CPEICTBa 3allUThI
(KpoMe TIpOTHBOTA3a) W CKJIAABIBAIOT MX B YyKa3aHHOE MECTO. 37IeCh K€ CHHUMAIOT Oelbe,
IPOXOAAT MEIULUHCKUM OCMOTp, NO3UMETPUYECKUM KOHTPOJIb. TeM, y KOro IOJ03pEBarOT
WH(]EKIMOHHBIEC 3a00I€BaHUsI, U3MEPSIOT TeMIiepaTypy (puc. 13).

B cnywae 3apaxenuss BC B pasneBanbHONM Iiepe]] NOMBIBKOM KOXKHBIE IIOKPOBBI U
BOJIOCHUCTBIE YacTH Teya o0TuparoT (0OMBIBAIOT) AC3UMHPHUIUPYIOMUM pacTBOpoM. CIU3HCTHIC
00OJIOYKM TJIa3 W  HOCOIJIOTKM  00pabaThiBalOT  CMEChIO  AHTUOMOTHKOB  T'PYIIIIBI
aMUHOTJIMKO3UJI0OB. B OOMBIBOUHOH BOJIOCHCTBIE YacTH Teja OOMBIBAIOT TpeXKpaTHO. B
0JICBAJIHOM MOBTOPSIOT A€3MH(EKIINIO CIU3UCTHIX 000JI0UEK.

Ilepen Bx0mOM B OOMBIBOYHOE OTAEJICHHE MOPAKCHHbIE CHUMAIOT MPOTHUBOrasbl MU
00pabaTbIBatOT CAM3UCTBIE 0007109KU 2%-M pacTBOPOM MUTHEBOM cobl. KaxkmoMy Bbiiaercst 25-
40 r mputa U Movasika. OCOOCHHO TIIATETHLHO TPEOYEeTCsS BBIMBITH T'OJIOBY, IIeto, pyku. Ilox
KaKJIOM JyIIEeBOM CETKOW OJHOBPEMEHHO MOIOTCs 2 udenoBeka. Temmeparypa Bojsl -38-40 °C.
[Tocne BbIXOAA M3 HETO MPOU3BOAMTCS BTOPUYHBIA MEAUIMHCKUNA OCMOTP M JO3UMETPUYECKUM
KOHTPOJIb.

Ecnu pannoakTuBHOE 3arpsi3HEHUE BCE €I11€ BBIIIE TOMYCTUMBIX HOPM, JIO/IeH HAIPaBIIsAIOT
Ha MOBTOPHYIO 00paboTKy.

B oneBanbHOM OTHENeHHH BCEe TMOJIYYalOT CBOIO 00€33apakeHHYIO OACKIY WIH U3
3aracHoro (oH/a U OJICBAIOTCH.

[TpomomKUTENbHOCT CaHUTApHOW 00paboTKku - B mpenenax 30 mMuH (pa3geBaHue - 5,
MBITbE TIOJ ayieM - 15, ogeBanue - 10). s yBenmu4eHUs MpONyCKHON CIIOCOOHOCTH IYIIEBOM
ouepelHasi CMEHa JIOe pa3/ieBaeTcsi elle 10 OKOHYAHUS MBIThsl MPEAbIAyIIEH U 3aHUMAaeT
MECTO I0J1 AYIIaMHU 10 Mepe UX OCBOOOKICHHUS.

3.8.3 Pe3yabTaThl M BHIBOABI

OdopMuUTh OTUET U CAATh MPENAABATEIIO

3.9 lIpakTuyeckoe 3anaTue Ne I[13-9 (2 gaca).

Tema: «KAHAIHU3 KOMILIEKCHOIO IUIAHA YJIY4YllIeHUs YCJIOBUH TPyaa, OXpaHbI TPYAA U
CAHUTAPHO- 0310POBUTEIbHBIX MEPONPUATHI C.X. IPeANPUATHI»

3.9.1 3apanmue s padoThI:

1. YcBouth conmepkaHHe M METOIUKY Pa3pabOTKH KOMIUIEKCHBIX IUIAHOB YITYYIICHHS
YCIIOBUH, OXpaHbl TPYyJa U CAHUTAPHO-0310POBUTEIHHBIX MEPOTIPUSATHI.
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2. I3yuuTh peKOMEHIOBAaHHYIO TPEIOIaBaTEIEM JIUTEPATyPy U METOAMUSCKHUE YKA3aHUS
10 BBIMIOJHEHUIO pa0OTHI.

3. Onucathb B OTYETE O MPAKTUIECKON paboTe Ha3HAUCHUE KOMILIEKCHBIX IIJIAHOB,
MOPSAZIOK UX Pa3pabOTKH, COTJIACOBAHUS, YTBEPKICHUS MOATOTOBUTH TaOIHUILy Pe3yIbTaTOB
paboThI.

3.9.2 Kparkoe onucanue MpoOBOAUMOIO 3aHATHSA:

OO0mme cBeneHusi. KommiekcHbIE TIJIaHBl YIIYYIIEHWW YCJIOBUW, OXpaHbl TpyAa U
CaHUTApPHO-03/IOPOBUTENILHBIX MEpONPUATUN pa3pabaThIBAIOTCS BCEMH MPEINPHUATHIM Ha
MATUIETHUN CPOK.

Onu HanpaBJeHbl Ha PEHICHHUE CIEeIYIOIINX OCHOBHBIE 3a/1a4:

- MaKCHMaJIbHOE€ CHUKCHHE YPOBHEH BPEIHBIX M OMACHBIX MPOU3BOACTBEHHBIX (DaKTOPOB,
BO3JICUCTBYIOIMX Ha pabOTaIONIMX, CO3JaHHue O€30MacHbIX W OE3BpPEAHBIX YCIOBUU TpyJa Ha
paboumx MecTax; MPUBEACHHE OOOPYAOBAaHUS MAIIMH W MEXaHU3MOB B COOTBETCTBHE C
TpeOOBaHUSAMH FOCYIapCTBEHHBIX M OTPACIIEBBIX CTAHIAPTOB MO OE30MACHOCTH TPY/Ia;

- MaKCHMallbHOE€ COKpalleHHe pabodux MecT, HE COOTBETCTBYIOIIUX TPEOOBAHUAM U
HOpMaM OXpaHbl TPYy/a, a TAK)KE COKpalIeHHE YUCIEHHOCTH pabouux, 3aHATHIX B YCIOBUSX, HE
COOTBETCTBYIOIIUX CAHUTAPHBIM HOPMaM;

- PEKOHCTPYKIUS, KaUTAJIbHbIII PEMOHT OOBEKTOB MPOU3BOJCTBEHHOI'O Ha3HAYEHMsI, HE
obecrieunBarOMKX 0€30MaCHOCTH TPY/la, UIU BBIBOJ UX U3 DKCIUTYaTAIlMH, €CIIA OHU TI0 CBOEMY
TEXHUYECKOMY COCTOSHUIO HE TOJIIeKAT PEKOHCTPYKLUU WM KalUTaJIbHOMY PEMOHTY;

- 3HAYUTEIILHOE COKpAIlEHUE, a B JAbHEUIIIEM JTUKBUIAINS TSKEIbIX (GU3NIECKUX padoT,
YMEHbILIEHNE YUCICHHOCTU Pa00UnX, 3aHATHIX PYYHBIM TPYAOM;

- TMPUBEJCHUE CAHUTAPHO-OBITOBBIX M BCIIOMOTATEIbHBIX IMOMEIICHUNH B COOTBETCTBUE C
JEUCTBYIOIIMMH HOpMaMU;

- CTPOUTENBCTBO M PACHIMPEHUE CETH JICYCOHO-MPOPUIAKTHUSCKUX H O03JOPOBUTEIBHBIX
YUpEXKJIEHUN B COOTBETCTBUH C YCTAHOBJICHHBIMU HOPMAaTHBAMH.

KoMIuiekcHbple TUTaHBI - COCTaBHAsE YacTh IUIAHOB JKOHOMHYECKOTO W COILUAIBHOTO
Pa3BUTHS TPEANPUITUS U OTPACIH B 1IeIOM. MeponpusTusi, MpeaycCMOTPEHHbIE KOMIIEKCHBIMHU
IUTaHaMU, O0S3aTeNhbHO BKIIOYAIOTCS B COOTBETCTBYIOIIME pA3ACNbl U MPHUIOKEHUS
KOJUIEKTUBHBIX JOTOBOPOB, COTJIAIICHUS IO OXpaHe TPy/a.

OO1iee pykoBOJACTBO Pa3pabOTKOM KOMIUIEKCHOTO IUIaHA BO3JIOXKEHO Ha PYKOBOAMUTENS
IpeIIpHUATHS, TIIABHOTO HHXXEHepa M npencenarens mpodcoro3sHoro komurera. K paspadborke
KOMIUIEKCHOTO TJIaHA IMPHUBJIEKAIOT PaOOTHUKOB COOTBETCTBYIOIIMX CIY>KO W IMOApa3JeNeHuit
XO03SICTBA.

OcCHOBOHM Ji1 COCTaBJIEHHS KOMIUJIEKCHOTO IIJIaHA CIY)KaT pe3yJbTaThl MacHoOpTU3ALUU
CAaHUTAPHO-TEXHMYECKOT'O COCTOSIHUS YCIOBUM Tpy/Aa B IIPOM3BOACTBEHHBIX MOAPa3IeIeHHUIX
CEJIbCKOXO3SHUCTBEHHOTO TPEANPHUATHUS; MaTepuaabl paccleOBaHUS HECYACTHBIX CIy4acB Ha
MPOU3BOJCTBE, akThl popmbl H-1, mpukassl aAMHUHHCTpPAMM M MOCTAHOBIIEHUS MPO(COIO3HOTO
KOMUTETAa O COCTOSHHUHM OXpaHbl TpyJa ¥ TPOM3BOACTBEHHOTO TpPaBMAaTHU3Ma; >KYpHaJbI
TPEXCTYNEHYATOro0 KOHTPOJS, pEUIeHHs COOpaHWi TPYIOBBIX KOJIJIEKTUBOB IO BOIPOCAM
OXpaHbl TpPyHAa, NPEUIOKECHHs] OOIIECTBEHHBIX HHCIIEKTOPOB IO OXpaHe Trpyna, pabodmx,
KOJIXO3HUKOB, CIYXaIlUX; MPEANUCaHUs TEXHUYECKUX HHCIEKTOPOB TpyAa Mpodcoro30B,
OpPraHOB TOCYJapCTBEHHOTO HAA30pa, CIYX,O OXpaHbI TPYAa; aKThl OOCIEIOBAHUS COCTOSHUS
YCIOBUM M OXpaHbl TPyJa Ha MPEANPUATHN KOMHCCUSMU; MEPONPUSTHS, HAMEUEHHBIE B XOJIE
OOIIECTBEHHBIX CMOTPOB IO OXpaHe TpyAa U KYJIbType TMPOU3BOJCTBA, JOKYMEHTHI
JTUPEKTUBHBIX U BBIIIECTOSIINX XO35IMCTBEHHBIX U MPO(COIO3HBIX OPTraHOB 110 BOMPOCAM OXPaHBI
TpyZa.

[Ipu cocraBneHUM KOMIUJIEKCHOTO IUIAaHA BBIABISAIOT MOTPEOHOCTH B MaTepHAIbHBIX U
(UHAHCOBBIX pecypcax Ha PEKOHCTPYKIIMIO, PEMOHT, 3aMEHY HJIA TPHOOpEeTeHHnEe 000pyI0BaHUS,
CTPOUTENLCTBO JOMOJTHUTEIBHBIX OOBEKTOB M T.I., @ TakKe Ha pa3paboTKy HEoOXOAMMOMN
MPOEKTHON CMETHOW JOKyMeHTanuu u ap. OmnpenensioT Te paboThl, KOTOPhIE MOTYT OBITh
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BBHITIOJTHEHBI 3a CYET COOCTBEHHBIX CPEACTB M MaTEpHUaloB, U TE€, HA KOTOpbIE HEOOXOIMMO
MOJIYYUTh JAOMOJIHUTENbHOE (UHAHCUPOBAHHE.

B xommuiekcHOM M1aHe 1o Ka)XA0MYy IOy IPUBOJST CBOJIHbIE TOKa3zaTenu (pasaen I); mnan
NPUBEICHUS COCTOSIHUSL YCIOBHIl Tpyla B COOTBETCTBHE C TPEOOBaHUSAMH IO OTHEIbHBIM
OMMACHBIM ¥ BPEIHBIM IPOU3BOJCTBEHHBIM (DakTOpaMm, IJIaH BBIBOAA W3 JKCIUIyaTallWH,
PEKOHCTPYKIIMU 1I€XOB, yYacTKOB, IMPOU3BOJICTB, HE OTBEYAIONIMX TPEeOOBAHUSIM U HOPMaM
oxpanbl Tpyaa (pazgen II); MeponmpusTHs MO MPHUBENCHUIO YCIOBUH TpyJa B COOTBETCTBHE C
TpeOOBaHUSIMH W HOpMaMH oxpaHbl Tpyna (pasgen III); mepedeHb oOpraHU3aIMOHHBIX
MEPOTIPUATHI MO MPEAYNPERKACHUIO MPOU3BOJCTBEHHOI0 TpaBMatu3ma (pazzaen 1V); nokazarenu
CTPOUTENIbCTBA U PACHIMPEHUSI CAHUTAPHO-OBITOBBIX M BCIIOMOTAaTENbHBIX NMOMEIIEHUN (pa3zaen
V); muaH CTPOUTEIhCTBA W PACHIMPEHUS JIeYeOHO-MPOPUIAKTUYECKUX U O3I0POBUTEIBHBIX
yapexaeHuit (pazaen VI).

HopmaTtuBuble pnokymMeHTsl U MaTepuayibl. (CoOCTaBI€HHBIE KOMIUIEKCHBIE —ILJIAHbI
VIY4IIEHUs YCJIOBUH, OXpaHbl TpyAa W CAHUTAPHO-O03/I0POBHUTEIBHBIX  MEPONPHUITHI
CEJIbCKOXO3SMCTBEHHBIX NPEANPUATHI. B HUX HE 3a1I0JIHEHBI CBOJAHBIE NTOKA3aTeNu pasjaeina l.

Tunosast popma KOMILIEKCHOTO TJIaHa.

Ilopsinok BbINOTHEHMI PadoThl. O3HAKOMUTHCA C TUIMOBOH (HOPMON KOMILJIEKCHOTO
IJ1aHa, BHUMATEIbHO U3YUYUTh CTPYKTYPY U COJIEpKAHUE BCEX PA3AEIIOB.

[TonyunTs y mpenogaBaTensi KOMIUIEKCHBIN IJIaH YITY4YIICHUsl YCJIOBUHM, OXpaHbl Tpyaa U
CaHUTAPHO-03/I0POBUTENIHBIX MEPONPHUATHI CEIbCKOXO35MCTBEHHOIO MPEANPUATHS U U3YyYUTh
ero.

Ha ocHoBanmm aHanm3a KOHKPETHBIX MEPONPHUATUN TpuBeAeHHBIX B pasnmene III,
OTIpEeAeNIUTh OXKUAAEMOE 3a MATUJIETHE COKpAIIeHHE KOJIMYeCTBa pabOYNX MECT, YCIOBHS Tpyaa
Ha KOTOPBIX HE COOTBETCTBYIOT TpeOOBaHMSM OXpaHbl Tpyda, a TaKXKe YyMEHbIICHHE
YMCJIEHHOCTY 3aHSITHIX Ha HUX PabOTAIONINX, B TOM YHCIIE JKESHIIHH.

[Tpoanamm3upoBars pazaenst 11, III, V, VI kommiekcHOro miaHa, MOACYATATH OOIIYIO
CTOMMOCTbH BCEX 3aIJITAHUPOBAHHBIX PadoT.

3.9.3 Pe3yabTaThl H BLIBOJBI:
Pe3ynbTaThl aHaTM3a KOMIUIEKCHOTO IIJIaHa 3aHECTH B OTUET I10 ClIeayrommel hopme.
HaumeHnoBanwue npeanpusTus

ITokasaTtenu Ho Hauana | [locne peanusanuu
peanu3anuy iaHa | IiaHa

KomnyectBo pabounx MecT ¢ YCIOBUSMH, HE
COOTBETCTBYIOIIUMH  TPEOOBaHHSIM  OXpaHbI
TpyJa: BCETro, e/I.

TOKE K 00111eMy KOJIHUYECTBY pabo4ynx MecT, %
YuciaeHHOCTh paboTalmMX B YCIOBUSAX, HE
COOTBETCTBYIOIINX TPEOOBAHUSIM OXPaHbI TPY/A:
BCETO, Yell.

TOXE K 00IIel YMCIIEHHOCTH paboTaromux, %o
JKEHILMH, Yell

O6mass cTouMocTh paboOT, MPETYCMOTPEHHBIX
KOMIUIEKCHBIM IUTAHOM, PYO.

CtouMOCTh pPabOT, MPHUXOJSIIMXCS Ha OTHOTO
pabotaroriero, pyo.

Cnenatp oOmue BeIBOABI 00 3P PEKTUBHOCTH HAMEUEHHBIX MEPOIPHUSATHH.
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3.10 IIpakTn4yeckoe 3ansitue Ne I13-10 (2 yaca).

Tema: «O3HaKoM/IeHHe C MOPSIAKOM U JIOKYMEHTAMH MO PAcCC/Iel0BAHUIO U Y4YeTy
NPOU3BOACTBEHHOI0 TPaBMaTH3Ma. BeIuuciieHne nokasaresieil TpaBMaTu3Ma»

3.10.1 3apanue nist padoThbI:

1. 3y4yeHue nopsika paccieioBaHus HECUACTHBIX CIIydaeB Ha IIPOU3BO/ICTBE;

2. Uzyuenme «llomoxenne o0 pacciieloBaHUM M Y4Y€T€ HECUACTHBIX CIIy4yaeB Ha
IIPOU3BOJICTBEY;

3. U3yuenue npaBui 3amoiaHeHus akta Gpopmel H-1;

4. OnpeneneHue nokas3aresaei yuera u aHajln3a COCTOSIHUS OXpaHbl TPYAa;

5. Pemenue 3aaun o BapuaHTy.

3.10.2 KpaTkoe onucaHue NpoOBOAMMOIo 3aHATHSA:

1. Obwue ceedenusn

Ilopsanok paccienoBaHHs HECUACTHBIX CIIy4aeB Ha IPOU3BOJCTBE OCYIIECTBISETCS B
coorBeTcTBUU ¢ [loJ0%KEeHNEM 0 paccieloBaHUU U yUeTe HECUACTHBIX CIIy4aeB Ha MIPOU3BOJICTBE.

JUia  pacciefoBaHMs HECYAaCTHOIO cCiy4ash Ha TPOM3BOACTBE B  OpraHu3aluu
paboToaTenb He3aMeUTUTENFHO CO3/JaeT KOMUCCHIO B COCTaBE HE MEHEE TPEX YeNIOBEK.

B coctaB koMuccuu BKIIIOUAIOTCA CIIELUAIUCT 10 OXPaHe TPyAa WIN JUIO0, HA3HAYEHHOE
OTBETCTBEHHBIM 3a OpTraHU3alMI0 PadOThl MO OXpaHe TpyAa MPUKA30M (PacCHOPSIKEHUEM )
paboToxarens, NpencTaBUTENH pPabOTONATENs, NPEACTaBUTENN MPO(COIO3HOIO OpraHa WU
MHOTO YMOJHOMOYEHHOr0 pPAaOOTHMKAMH MPEACTaBUTEIBLHOTO OpraHa, YHNOJHOMOYEHHBIH IO
oxpane Tpyaa. Komuccuio Bo3riaBiasier paboTogaTeNh MM YIIOJHOMOYEHHBIH MM
npeactaBuTenb. COCTaB KOMUCCHU YTBEP)KIA€TCS MPUKA30M (pacropsikeHHEM ) paboTo1aTes.

PykoBoauTenb, HEMOCPENCTBEHHO OTBEUAIOMIMKA 3a 0€30MacHOCTh Tpyla Ha YYacTKe
(00BeKTE), TIIe TPOU3OIIIET HECHACTHBIN CIydald, B COCTaB KOMUCCHUH HE BKITIOUAETCSI.

B paccrnemoBanmM HecyacTHOro ciyyass Ha TIPOU3BOACTBE Yy paboromarens —
¢bu3nyecKoro JMia NPUHUMAIOT y4acTUe yKa3aHHBIM paboToaTeNb UM YIOJIHOMOYEHHBINH €ro
IPEJCTaBUTENb, JTOBEPEHHOE JIMIIO MOCTPAJABLIET0, CHELHUAIUCT M0 OXpaHe TPyAd, KOTOPBIN
MOJKET MPUBJIEKAThCA K paccieJOBAHUIO HECYACTHOI'O ClIydas U Ha JIOTOBOPHOM OCHOBE.

HecuacTHblil ciyyall Ha IIPOU3BOACTBE, IIPOUCIICAUIMM C JIMLIOM, HAIPaBICHHBIM U1
BBITIOJIHEHHS PabOT K JpyroMy paboToAaTeNto, pacciaeayercs KOMHCCUeH, oO0pa3oBaHHOU
paboTronmareneM, y KOTOPOTO MPOM3OIIEN HECYACTHBIA ciiydail. B cocTraB naHHOW KOMHUCCUH
BXOJUT YIHOJHOMOYEHHBIH TMpeACTaBUTENh paboTojaTeNs, HalpaBUBIIErO 3TO  JIHUIIO.
HenpuOpiTHe wniIM HECBOEBPEMEHHOE NPUOBITHE YKA3aHHOTO NPEICTABUTENS HE SBISETCA
OCHOBaHUEM JIJIsl U3BMEHEHUSI CPOKOB paccieI0BaHus.

HecuacTHblil ciydaid, mpoucuienmuii ¢ paOOTHUKOM OpTaHU3aIMH, HPOU3BOIAIICH
paboThl Ha BBIIEJICHHOM Y4YacTKEe JpYrod OpraHu3alid, paccleqyeTcs W y4YUThIBaeTCA
opraHu3aiei, mnpousBofsmeii 3T paboTel. B mgaHHOM cilyyae KoMHCCHUs, MPOBOAMBIIAS
pacciieZJoBaHME€ HECYAaCTHOTO ciyyas, HH(DOpPMHpPYET pPYKOBOAMTENS OpraHu3alud, Ha
TEPPUTOPUN KOTOPOH MPOU3BOAMUINUCEH 3TU PaOOTHI, O CBOUX BBIBOJAX.

HecuacTtubiii cnyuait, mpoucmienmuid ¢ paOOTHUKOM IPU BBIMOJHEHUU pPaOOTHI IO
COBMECTHUTEJIBCTBY, PACCIEIYeTCs] U YYUTHIBACTCS IO MECTY, I'Jieé MPOM3BOAMIACH paboTa Mo
COBMECTUTEJbCTBY.

PaccnenoBanue HecyacTHOro ciaydas Ha IPOU3BOJACTBE, NPOUCLIEAIIETO B PE3yJIbTaTe
aBapuM TPAHCIOPTHOTO CPEACTBA, MPOBOAMUTCS KoMHccued, oOpa3zyemol paboTojaTeneM ¢
00s13aTeIbHBIM HCII0JIb30BAHUEM MaTepUajoB pacciejoBaHusl, IIPOBEJICHHOIO
COOTBETCTBYIOIIMM T'OCYAapCTBEHHBIM OPraHOM Ha/30pa U KOHTPOJIS.

Kaxapiii paOOTHUK WM YIOJHOMOYEHHBIM UM TMPEACTABUTEIh UMEET MPaBO Ha JIMYHOE
ydyacTM€ B paccieloBaHMM HECUAaCTHOTO ciy4yass Ha TPOM3BOJACTBE, IPOUCIIEIIIETO C
pabOTHUKOM.

Jlns paccnefoBaHus TPYHIIOBOIO HECYACTHOTO Cilydas Ha IPOU3BOJICTBE, TSHKEIOTO
HECYaCTHOIO Clly4as Ha IPOU3BOJICTBE, HECUACTHOIO CIy4yasl Ha IPOU3BOJICTBE CO CMEPTEIbHBIM
UCXOJIOM B COCTaB KOMHMCCHM TaK)K€ BKJIIOYAIOTCS TOCYAAapCTBEHHBIH HHCIEKTOp MO OXpaHe
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TpyJa, IPEJCTaBUTENIN OpraHa MCIIOJHUTEIbHON BiIacTu cyobekTa Poccuiickoit denepannu nin
OopraHa MECTHOTO caMOylpaBieHUs (II0 COIJIACOBaHMIO), MPEACTaBUTEIb TEPPUTOPUAIBHOTO
0o0BeIMHEHUS OpTaHU3aIil MPOoQecCHOHANBHBIX COI30B. PaboTomarens 00pa3yeT KOMHCCHIO U
YTBEP)KJAET €€ COCTaB BO IVIaBE C rOCYAapCTBEHHBIM MHCIIEKTOPOM IO OXpaHe Tpy/a.

[To TpeboBanuio moCTpajgaBIiero (B cioyyae CMEpPTH MOCTPagaBIIErO0 — €ro
POICTBEHHUKOB) B pacclel0BaHMM HECUACTHOIO Cilydas MOXKET NPUHMMATh Y4acTHE €ro
JIOBEpEeHHOE JuI0. B ciydyae ecnM [OBEpEHHOE JIMIIO HE Y4YacTBYET B paccileJOBaHMM,
paboTonarens WIM YIMOJHOMOYEHHBIH UM €ro HpeAcTaBUTENb JUOO0 Mpeacenareinb KOMHCCUU
00s13aH MO TpeOOBAHHMIO JOBEPEHHOTO JIMIIA O3HAKOMHUTH €r0 C MaTepualaMU paccieOBaHHUS.
Cnydan  OCTpPOro  OTpaBIE€HUS WM  paJMAlIOHHOIO  BO3JEHCTBMS,  IPEBBICUBLIETO
YCTAaHOBJIEHHBIE HOPMBI, PpacCleIylOTCs B MOpPsAKE, ycTaHaBiIMBaeMoM IIpaBuTenbcTBOM
Poccuiickoit deneparnumu.

Ecnu HecuacTHBIN citydail SIBUJICSI CIIEACTBHEM HapylIeHUH B paboTe, BIHSIOUIMX Ha
obecrieueHue SIEPHOM, paaUAIMOHHOM ¥ TEXHUYECKOW O€30MacHOCTH Ha O00BeKTax
MCIIOJIb30BAaHUsl aTOMHOM PHEPIHM, TO B COCTaB KOMHUCCUM BKJIIOYAETCS TAK)XKE IPEICTaBUTEIb
TEPPUTOPUAIBHOTO OpraHa (eiepaabHOro Ha/130pa Mo SAEPHON U paJuallMOHHON 0€30MacHOCTH.

[Ipu HecuacTHOM ciyyae, MPOUCIIEAIIEM B OpraHU3alMsIX WIM Ha OOBEKTax,
HOJKOHTPOJIBHBIX TEPPUTOPHATIBHBIM OpraHaM (ellepaibHOr0 OpraHa MCIOJIHUTEIbHON BIIACTH,
OCYILECTBIISIONIETO (PYHKIIUHU MO KOHTPOJIO M HA30py B chepe MPOMBIIIICHHON Oe30MacHOCTH,
COCTaB KOMMCCHUH YTBEP)KIAECTCS PYKOBOJIUTENEM COOTBETCTBYIOLIETO TEPPUTOPHAIBLHOIO
oprasHa. BosriasisieT KOMUCCHIO IIPEICTaBUTENb ATOIO OpraHa.

IIpu rpynnoBoM Hec4acTHOM CJIy4ae HA MPOU3BOACTBE C YMCJIOM MOTHOIIMX NATH U
0oJ1ee YeJIOBEK B COCTaB KOMUCCHUU BKJIFOYAIOTCS TAaKXKe MPEICTaBUTENN (eepalbHOTO OpraHa
UCTIOJIHUTEJIBHOW BJIACTH, YNOJHOMOYEHHOIO Ha IPOBEIECHHE TIOCYJapCTBEHHOIO HaA30pa H
KOHTPOJISL 32 COOJIIOJCHHEM TPYJOBOTO 3aKOHOJATENbCTBA M WHBIX HOPMATHBHBIX MPABOBBIX
aKTOB, COJEpXalluX HOPMbl TPYAOBOIO IpaBa, U OOIIEPOCCHUIICKOrO 00BEIUHEHUS
npoeCCHOHATIBHBIX  COI030B. BO3riaBisieT KOMHCCHIO PYKOBOJIUTENb TOCYAApCTBEHHOM
UHCIIEKIIMM TpyJa - IJIABHBIH TOCYJapCTBEHHBI MHCHEKTOpP TpyJda COOTBETCTBYIOIIEH
rOCyIapCTBEHHOW HHCIEKIIMM Tpylda WIM €ro 3aMeCcTUTeNb II0 OXpaHe Tpynxa, a IpH
paccieloBaHMM HECYACTHOIO Ciydas, IMPOUCIIEAIIEr0 B OpraHu3allid WM Ha OOBEKTE,
HOJKOHTPOJBHBIX TEPPUTOPUAIBHOMY OpraHy (efepajlbHOrO0 OpraHa MCHOJHUTEIBHOM BIIACTH,
OCYIIECTBIISIONIETO (DYHKIIUHU 110 KOHTPOJIIO U HA/I30py B chepe MPOMBIIIICHHOW 0€30IacHOCTH,
- PYKOBOJUTEIb 3TOTO TEPPUTOPUATBHOIO OpraHa

PaccnenoBanne 00CTOATENHCTB M NPUYMH HECYACTHOIO CiIydas Ha IPOMU3BOJCTBE,
KOTOpPBINA HE SIBJISETCS TPYIIIOBBIM U HE OTHOCUTCSI K KaTETOPUU TSKENBIX HECUACTHBIX CIIy4acB
WINA HECYACTHBIX CIIy4yaeB CO CMEPTEIbHBIM MCXOJOM, IPOBOJUTCA KOMHCCUEH B T€UEHUE TpeX
THEH.

PaccrnenoBanue TrpynmoBOro HECYAaCTHOTO ciy4yass Ha IPOM3BOJCTBE, TSDKEIOrO
HECYaCTHOrO0 cilyyas Ha IIPOM3BOJCTBE M HECYACTHOIO Cilydas Ha IPOU3BOJCTBE CO
CMEpTENbHBIM UCXO0JIOM NMPOBOJUTCS KOMUCCUEN B T€UECHHE 15 THEN.

HecuacTHbli ciiyuaii Ha MPOU3BOACTBE, O KOTOPOM HE OBLIO CBOEBPEMEHHO COOOIEHO
paboToaarento WK B pe3yabTaTe KOTOPOro HETPYAOCHOCOOHOCTh Y NMOCTPaaBLIEr0 HACTYIHIIA
HE cpa3y, paccielyeTcsi KOMUCCUEN 0 3asiBICHUIO IOCTPAAABILEro WM €ro JOBEPEHHOIO JINLA
B TEUCHHE OJTHOTO MECSIIA CO AHS MOCTYIJICHUs YKa3aHHOI'O 3asBIECHUS.

I[Ipy HEOOXOTUMOCTH TPOBENEHHUS JOIMOJHUTEIBHONH TPOBEPKH  OOCTOSATENIHCTB
HECYaCTHOIO Ciydas, IOJIY4YEHUs COOTBETCTBYIOLIMX MEIMIUHCKMX M HHBIX 3aKIIOYEHHUH
yKa3aHHbBIE B HACTOSIIEH cTaThe CPOKH MOTYT OBITh IPOJIJICHBI MpE/IceAaTeNIeM KOMUCCUH, HO HE
OoJiee ueM Ha 15 mHeid.

B kaxaom ciyuyae paccieloBaHUs HECUYACTHOIO Cillydas Ha IPOU3BOJCTBE KOMMCCHS
BBISBJISCT M ONpAIIMBAET OYEBHJALEB IPOUCIIECTBUS, JIMI, JONYCTUBIIMX HapyLIEHUs
HOPMATHUBHBIX TPeOOBaHUN MO OXpaHE TpyHa, MOJIy4yaeT HEOOXOOUMYyI0 HH(GOpPMAIHIO OT
paboTozaarens U O BO3MOXHOCTH — OOBSICHEHUS OT IOCTPAJABILIETO.
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[To TpeOoBaHUIO KOMHUCCHH B HEOOXOIMMBIX ISl MPOBEICHUSI PACCICIOBAHUS CIydasx
paboToaaTenb 3a CYeT COOCTBEHHBIX CPEJICTB 00ECTICUNBACT:

e BEHINIOJHEHUE TEXHUYECKHX pACUYeTOB, MPOBEIACHHE JIAOOPATOPHBIX HCCIICOBAHUIA,
UCIBITAaHUH, IPYTUX SKCIEPTHBIX PabOT U MPUBJICUEHUE B 3TUX LIENAX CIIEHHUATHCTOB-IKCIEPTOB;

e (otorpadupoBanue M (UIU) BUACOCHEMKY MECTa MPOUCIIECTBUS U MOBPEKICHHBIX
00BEKTOB, COCTABJICHUE TUIAHOB, 3CKU30B, CXEM;

e TIPENOCTABIIEHUE TPAHCIIOPTA, CITYKEOHOTO MOMEIIEHUsI, CPEJICTB CBS3H, CICIHATBLHON
OJIeX/1bl, CTIeHaIbHONU O0YBH U IPYTHX CPEICTB UHAMBUAYATIbHON 3aIIUTHI.

Martepuansl pacciaeIoBaHUs HECYACTHOTO CIy4asi BKIIOYAIOT:

e TMpHKa3 (pacHopsiKeHHE) O CO3JaHHH KOMHCCHHM IO PacCieOBaHUI0 HECYACTHOIO
cirydas;

e IUIaHBI, OCKMU3bI, CXEMBI, NPOTOKOJI OCMOTpa MeCTa TMPOUCIIECTBUSA, a IpU
HEO0OXOUMOCTH - POTO- U BUACOMATEPUATIBL;

e JIOKYMEHTBI, XapaKTEpU3YIOIIHE COCTOSHHE paboyero Mecra, HaJlWudhe OMACHBIX U
BPEIHBIX MMPOU3BOJICTBEHHBIX ()aKTOPOB;

e BBINHUCKHU U3 )KYPHAJOB PETUCTPALlMM MHCTPYKTaXei 1Mo oXpaHe Tpynaa U MPOTOKOJIOB
MIPOBEPKHU 3HAHUS OCTPAIABIIUMU TPEOOBAHUI OXPaHbl TPYAA;

e TMPOTOKOJIbI ONPOCOB OYEBMJILIEB HECUYACTHOTO ciydyas U JIOJDKHOCTHBIX JIMII,
00BSICHEHUS TTOCTPA/IaBIINX;

e DOKCIIEPTHBIE 3aKJIIOUYEHHUS CIICLHUAJIUCTOB, pE3yJIbTaThl TEXHUYECKUX PAaCUYETOB,
71a00paTOPHBIX UCCIEIOBAHUN U UCIIBITAHHIA;

e MEIMIIMHCKOE 3aKII0YeHHE O XapakTepe M CTeNeHH TSHKECTU MOBPEKACHUS,
NPUYMHEHHOTO 3[0POBBIO0  TOCTPAJABIIET0, WJIM TPUYUHE €ro CMEpPTH, HaXO0XKICHUU
MOCTPA/IaBIIEr0 B MOMEHT HECYAaCTHOIO CIIy4as B COCTOSHHUHM aJKOTOJIBHOIO, HAPKOTHYECKOTO
WJIH UHOTO TOKCUYECKOTO OIbSHEHUS;

e KOMUU JOKYMEHTOB, MOJATBEP)KIAIOLIUX BbIady IOCTPaJaBIIEMy CIELHAIbLHON
OJIeXK/IbI, CIEIMAILHON O0yBH W JPYTUX CPEICTB MHIUBUIYaTbHOW 3aIIUTHI B COOTBETCTBUU C
JIEUCTBYIOIIUMH HOPMaMU;

e BBHINUCKM W3 paHEE BBIJAHHBIX pabOTONATENIO W  KAaCAOIIUXCS MpeaMera
pacciieloBaHMsl MPEeANUCAaHUN TOCYJapCTBEHHBIX HHCIEKTOPOB Tpyda M AOHKHOCTHBIX JIUI]
TEPPUTOPUATHHOTO OpraHa COOTBETCTBYIOMIETO (heepaTbHOTO OpraHa UCIIOJIHUTEIHHON BIACTH,
OCYyIIECTBIsONEro (yHKIHUU MO KOHTPOJIO U HA/A30py B YCTAaHOBJIEHHOU cdepe AedareabHOCTH
(ecM HECUACTHBIM cllydail MPOM3OIIET B OPraHHW3AIMM WA Ha OOBEKTE, MOJAKOHTPOIBHBIX
3TOMY OpraHy), a Tak)e BBIMUCKH W3 MPEACTaBIECHUN MPO(COIO3HBIX WHCIEKTOPOB Tpyaa 00
yCTpaHEHUH BBISBICHHBIX HapYIIEHUH TPeOOBaHUI OXpaHbI TPYAA;

e Jpyrue JOKYMEHTHI 10 YCMOTPEHUIO KOMUCCHH.

KoHkpeTHBIli MepedYeHb MaTepUaNOB PACCIECIOBAHUS OMPENENIeTCS MpeacenaTeieM
KOMUCCHH B 3aBUCUMOCTH OT XapakTepa U 00CTOSTEIbCTB HECYACTHOTO CITydasl.

Ha ocHoBaHuMM COOpaHHBIX JOKYMEHTOB M MAaTepUaioB KOMHCCHUS YCTaHABJIMBACT
00CTOSITENHCTBA U MPUUMHBI HECYACTHOTO Ciy4asi, yCTaHABIMBAET OOCTOATEILCTBA M MPUUMHBI
HECYACTHOTO cliydasi, a TaKXKe JUI, JOMYCTUBIINX HapyIICHHWs TPEOOBAHUU OXpaHbl TPYAa,
BbIpa0aThIBaET MPEIIOKEHUS M0 YCTPAHEHUIO BBISBICHHBIX HapYUICHUM, MPUYNMH HECYACTHOTO
cydass W TPEOyNpEeKISHUIO aHAJOTHYHBIX HECYACTHBIX CIy4yaeB, OMpeAelseT, ObUIH Jin
nerictBust  (0e3M€MCTBHE) TOCTPAJABIIEr0O B MOMEHT HECYAaCTHOTO Ciydas OOYCIIOBJICHBI
TPYJAOBBIMH OTHOIICHHUSIMH C paboTomaTeneM IuUOO y4acTHEM B €ro IPOU3BOJICTBEHHOM
NEeSTENIbHOCTH, B HEOOXOIMMBIX CIy4asX peliaeT BOINpPOC O TOM, KakuM paboTojaTereM
OCYIIECTBIISIETCS y4eT HECYaCTHOTO CiIydas, KBAIM(DHUIMPYEeT HECUACTHBIM CiIydaill Kak
HECUACTHBIM CJydall Ha NPOM3BOJACTBE WJIM KaK HECYACTHBIA CiIy4yail, HE CBA3aHHBIA C
MPOU3BOJICTBOM.

Ecniu mnpu paccrnenoBaHMM HECUAaCTHOrO CiIydash € 3acTpaxOBaHHBIM KOMHCCHEH
YCTaHOBJICHO, YTO Tpy0asi HEOCTOPOKHOCTh 3aCTPAXOBAHHOTO COJCHCTBOBANTA BO3HUKHOBEHUIO
WIM YBEJIMYEHHUIO Bpella, MPUUYUHEHHOTO €ro 3/I0pPOBBIO, TO C YUYETOM 3aKJIIOUEHHUS BHIOOPHOTO
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opraHa MepBUYHON NMPo(CO03HONW OpPraHM3aLUU WU HHOTO YHOJHOMOYEHHOTO PaOOTHHKAMH
OopraHa KOMHCCHSI OIpeJessieT CTeNeHb BUHBI 3acCTpaxOBaHHOrO B mpoueHTax. [lopsmox
paccienoBaHMS HECYACTHBIX CJIy4aeB Ha TPOM3BOJACTBE, YUYUTHIBAIOIIMKA OCOOEHHOCTH
OTIIENbHBIX OTpacieidl M opraHu3ainuii, a Takxke (QOpMbl TOKYMEHTOB, HEOOXOAMMBIX ISt
paccienoBaHMs HECYACTHBIX CIIy4aeB Ha IPOU3BOJCTBE, YTBEPXKIAIOTCS B  IOPSAIKE,
yctaHoBiieHHOM [IpaButenscTBoM Poccuiickoit denepanuu.

OcobenHoctu  (popMUpOBaHUST KOMHCCHUH MO paccielOBaHMIO HECYACTHBIX CIIydaes,
OPOUCHIEIINX B OTHENBHBIX OTPACISIX M OPTraHU3alMsIX C OTICIbHBIMU KaTEropUsSMU
pabOTHUKOB (TpaX«aaH)

PaccienoBanue HecyacTHBIX CJIy4aeB MPOBOAUTCA KOMMCCHUSMU [0 paccie0BaHUIO
HECUaCTHBIX ClIy4yaeB (Jajee — KOMHCCHUs), 00pasyeMbIMU U ()OPMUPYEMBIMH B COOTBETCTBHUH C
nosioxeHussMu ctatbr 229 Tpynosoro Konekca PO u tpeboBanusmu mutupyemoro [lomoxenus,
B 3aBUCHUMOCTH OT OOCTOSTENbCTB MPOMCIIECTBHSA, KOJMYECTBA IMOCTPAJABUIMX M XapakTepa
MOJIyYEHHBIX HMHU TOBPEXKIEHUN 310poBbi. Bo Bcex ciyyasix cocTaB KOMHCCHM JOJKEH
COCTOATH U3 HEYETHOTO YUCIIA YJICHOB.

PaccnenoBanue HecuacTHBIX cllydyaeB (B TOM YHCJE TPYNIOBBIX), MPOUCHIENUINX B
OpraHu3aly Win y padoronatens — (PU3UYECKOro JIHIA, B Pe3ysbTaTe KOTOPBIX IMOCTPaiaBIINe
MOJYyYMUIH  TIOBPEXKJEHHUS,  OTHECEHHbIE B  COOTBETCTBMM  C  YCTaHOBJIEHHBIMU
KBATU(QUIUPYIONUMU  TPU3HAKAMH K KATETOPUU  JIETKUX, TPOBOJIUTCS KOMHCCHUSIMH,
obpazyeMbiMu paboTromarenieM (€ro IOJTHOMOYHBIM TIPEJICTABUTENIEM) B COOTBETCTBUU C
nojoxeHusamu 4 1 u 2 cr. 229 TpynoBoro koxekca P®, ¢ yuerom TpeboBaHMiA, yCTaHOBICHHBIX
nutupyembiM [lonoxxenuem. Jluna, ocymecTBisionuye (OCyHIIECTBISABIINE) HEMOCPEICTBEHHBIN
KOHTPOJIb 32 paboTOoi MocTpasaBIIero, B COCTaB KOMUCCHUU HE BKIIIOYAIOTCS.

PaccnenoBanue yka3aHHBIX HECYACTHBIX CIy4aeB, MPOUCHICAIINX Ha HAXOMASIIUXCS B
TUTABAHUH PHIOOTIPOMBICTIOBBIX MM WHBIX MOPCKHX, PEUYHBIX U APYTUX CyJaX, HE3aBUCHUMO OT HX
OTpacJIeBON MPUHAMJICKHOCTH MPOBOJUTCS KOMUCCHSMH, (DOPMUPYEMBIMHU U3 MpeJCTaBUTENIEH
KOMaHTHOTO COCTaBa, IPEICTABUTENsl CYHOBOW MpPOQCOI03HOM OpraHu3aluu, a IpH ee
OTCYTCTBUM — TPEICTaBUTENs Cyl0BOM KomaHabl. KomMuccuio BO3riaBiseT KalHWTaH Cy/AHA.
CocTaB KOMHCCUU YTBEPKAACTCS MPUKA30M KallUTaHa Cy/IHA.

HecuactHple ciyyaun, mpoucuiennmiie ¢ JHMIIAMUA, HalpaBiICHHBIMH B YCTaHOBJIEHHOM
HOpsIKE Ui BBIMOJHEHUS padoT K ApyroMy paboTomarento W pabOTaBIIMMHU TaM IO €ro
PYKOBOJCTBOM M KOHTpOJEM (MOJ PYKOBOJACTBOM M KOHTPOJEM €ro mpeacTaBUTeNe),
paccrienyrTcs Komuccued, GoOpMUpPyeMOW U BO3IIIABIAEMON 3TUM paboTomareneM (ero
npencraBuTenieM). B cocTaB  KOMHCCHM — BKJIIOYAeTCs  MOJHOMOYHBIM — IpeICTaBUTEINb
opranm3anuu win paboromarens — (QUINYECKOrO JIHIA, HAMPABUBIIUX YIMOMSHYTHIX JIHII.
HenpuObiTe niaM HECBOEBPEMEHHOE MX NPUOBITHE HE SIBISETCS OCHOBAHUEM JJIsi U3MEHEHUs
CPOKOB pacciel0BaHMUs.

Hecuacthbple cinydau, mpoucuienmme Ha TEPPUTOPUHM OpPraHU3allMd C pPabOTHUKAMHU
CTOPOHHHMX OpraHM3alWi U IPYTMMH JHUIIAMU MPH UCIIOJIHEHUH UMM TPYJOBBIX O0s3aHHOCTEH
WM 33/1aHUsI HAIIPaBUBIIETO UX paboToaarens (ero mpeAcTaBUTENs ), PACCIeayIOTCSI KOMUCCHUEH,
dbopMupyeMoii W BO3MNIABIsEMOW ATHUM pabotomarenem (ero mpexacraButenem). [lpu
HEOOXOJUMOCTH B COCTaB KOMMCCHU MOTYT BKJIIOYATbCS TNPEACTaBUTENM OpraHu3allud, 3a
KOTOPOW 3aKperieHa TaHHasl TEPPUTOPHSI Ha TIpaBax BIAJCHUS WM apCH/IBI.

Hecuactupie cnyuau, mnpoucmieqmue ¢ pabOTHUKaMH W JPYTUMH  JIUIAMH,
BBITIOJIHSABIIMMU paboTy MO 3aiaHuio paboronaTens (ero mMpeacTaBUTENs) HA BBIACICHHOM B
YCTAaHOBJICHHOM TOPSAKE Y4YacTKe CTOPOHHEH OpraHu3allld, paccleqyloTcsi KOMHUCCHEH,
dopMupyeMoii W BO3TIaBIsIeMON paboromareneM (ero MpencTaBUTEIEM), MPOU3BOISIIAM
paboTy, ¢ 00s3aTENIbHBIM y4YacTHEM MPEACTaBUTENsl OpraHU3aluu, Ha TEPPUTOPUU KOTOPOil
POM3BOJIMIIACK 3T paboTa.

Hecuacthple cinyuyam, mpoucuieame ¢ pabOTHUKaMU TPU BBIIOJHEHUH pPabOThl MO
COBMECTHTEIIbCTBY,  paccielyloTcs  KOMHUCCHeH, ¢opMupyeMol W BO3TJaBIIsIEMOU
pabotonaTteneM (ero MpeaCcTaBUTENEM), Y KOTOpPOro (akTHYEeCKH MPOU3BOAMIACHE padoTa Mo
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COBMECTHUTEIILCTBY. B 3TOM cilydae KoMmuccHs, TPOBOAMBIIAS paccieoBaHue, HHPOPMHUPYET O
pe3ynbTatax paccieoOBaHMs U CAENaHHBIX BBIBOJAaX paloTojarens (ero MpeacTaBUTENs) MO
MECTY OCHOBHOM PabOThI MOCTPaaBILETro.

PaccrienoBanue HeCUaCTHBIX CIy4aeB CO CTYIEHTAMHU WJIHM y4alllUMHUCS 00pa30BaTENbHbBIX
YUPEXKIEHUN COOTBETCTBYIOIIETO YPOBHS, MPOXOISIIMMH B OPTaHHU3AIUSX MPOU3BOACTBCHHYIO
MPAKTUKY WM BBIMOJHSIOIMMHU padOTy IMOJA PYKOBOACTBOM M KOHTpoJieM paboronarens (ero
MPEJCTABUTENS), MPOBOAUTCS KOMHUCCHIMH, (OPMUPYEMBIMH ¥ BO3IJIABISIEMBIMA 3THUM
paboronatenem (ero mpeacTaBuTeNieM). B COCTaB KOMHCCHHM BKJIIOUYAIOTCS TPEACTABUTEIHN
00pa30BaTENLHOTO YUPEKACHUS.

PaccrienoBanue HeCUaCTHBIX CIy4aeB CO CTYIEHTAMU WJIHM y4allluMHUCSA 00pa30BaTENbHbBIX
YUPEXKIECHUH, MPOXOISIIIUMU MTPOU3BOJCTBEHHYIO MPAKTUKY Ha BBIACICHHOM IS ATHX IEIel
y4acTKax OpraHu3allMd U BBIIOJHSIOMIMMUA pPabOTy TMOJ PYKOBOJACTBOM U KOHTPOJIEM
MOJTHOMOYHBIX TIPEJCTaBUTENEH 00pa30oBaTENbHOTO YUYPEKACHUS, MPOBOIUTCSI KOMHCCHUSIMH,
dbopMupyeMbIMH PYKOBOAMTEISIMU 00pa3oBaTeNbHBIX yupekaeHuil. B coctaB komuccuu
BKITIOUYAIOTCS TIPEJICTABUTENHN OpTraHU3aI[UH.

Hecuactuble ciyyau, mpoucuienniie ¢ npoecCHOHaIbHBIMU CIIOPTCMEHAMH BO BpEMs
TPEHHUPOBOYHOTO TIPOIECCa WM CIIOPTHBHOTO COPEBHOBAHMUS, HE3aBUCHUMO OT KOJUYECTBA
MOCTPA/IAaBIINX W TSDKECTH IONYYEHHBIX HMHU MOBPEXKICHHM, paccienyroTcsi KOMHCCHUSMU,
dbopMUpyEeMBIMH U BO3TJIABISIEMBIMH Pab0OTOAATENAMU (MX MPEICTABUTEISIMU) C 00SI3aTEIbHBIM
ydyacTUEM  MpeJCTaBUTeNed  MpOQCOI03HOrO OpraHa WiM HMHOTO  YHOJHOMOYEHHOIO
po(hecCHOHAFHBIME CIIOPTCMEHAMH OpraHa, ¢ y4eToM TpeboBaHuil HacTosmero [lomoxeHus.

PaccnenoBanue M y4yeT HECUaCTHBIX CIIydaeB, MPOUCHIEAIIUX CO CTyICHTaMH
00pa30BaTEeNbHBIX YUYPEXKIECHUH BBICIIETO W CpPEeIHEro Npo(ecCHOHATBHOTO 00pa3oBaHMS,
yyaluuMucs 00pa3oBaTelIbHBIX YUPEXKAECHUNH CpEeJHEro, HadalbHOTO MPO(ECCHOHATBHOIO
o0pa3oBaHusl M 00pa30BATENbHBIX YUYPEXKIECHUI OCHOBHOTO 00IIEro oOpa3oBaHMsS BO BpeMs
yueOHO-BOCIIUTATEILHOTO  Mpollecca B yKa3aHHBIX  0Opa30BaTEIbHBIX  YUPEKICHUSX,
OCYIIECTBIISIETCS B MOPSJIKE, YCTAHOBICHHOM (peliepaibHBIM OPraHOM HCTIOTHUTEIBHOW BIACTH,
BEJAIOIIMM BOIMpocaMu 00pa3oBaHUsS, IO COrJacoBaHHWIO ¢ MUHUCTEPCTBOM TpyAa U
couuanbHOro pazsutusa Poccuiickoit @enepanuu.

PaccnenoBanue M y4yeT HECYACTHBIX CJIy4aeB, MPOUCHIEAIINX CO CHOPTCMEHAMHU-
TIOOUTENsIMA BO BpeMsl y4eOHO-TPEHUPOBOYHBIX 3aHATHH ¥ TPOBEACHUS CIIOPTHUBHBIX
COpPEBHOBaHMIl, OCYIIECTBISETCS B TOPSAKE, YCTAaHOBIEHHOM (enepalbHbIM OpraHOM
UCTIOJTHUTEIILHON BJIACTH, BENAIOIIMM BOMpPOcaMH (DU3MYECKONW KyJIbTypbl M CIOpTa TIO
COTJIACOBaHUIO ¢ MUHHCTEPCTBOM TpyAa U coluaibHOro pazsutus Poccuiickoit denepanmm.

HecuactHble crmydau, mpoucmienie ¢ mpodecCHOHATbHBIMU CIIOPTCMEHAMH, a TaKXKe
TpeHepaMH, CIEUUaTUCTaMd W JAPYTUMU pPaOOTHHKAMH MPOPECCHOHAIBHBIX CIIOPTUBHBIX
OpTraHHU3aINi MPU OCYIIECTBICHUN UHBIX IEHCTBUHN, 00YCIOBIEHHBIX TPYAOBBIMHU OTHOIICHUSIMHU
c paboromareneM WIH COBEPIIAEMBIX B €ro HHTEpEcax, paccieIyloTCsi B YCTaHOBJICHHOM
HOPSIZIKE.

Tspkenple HecuacTHBIE CIIy4ad W HECUACTHBIE CIIy4al CO CMEPTEIbHBIM HCXOJOM,
MPOUCHICIIINE C JINIIAMH, BHITIOTHSIBIIMME pa0OTy HAa OCHOBE JIOTOBOpA I'PAXKIAHCKO-IIPABOBOTO
XapakTepa, paccieyI0TCsl B yCTAHOBJIEHHOM MOPSAKE TOCYIapCTBEHHBIMU HHCIIEKTOpaMU Tpya
HA OCHOBAHHMM 3asBIICHUS TOCTPAJABIIET0, 4WIEHOB €ro CEMbH, a TakKe WHBIX JIHII,
YIIOJTHOMOYEHHBIX MOCTPAJaBIIUM (WIEHAMHU €r0 CEeMbH) MPEJCTaBISATh €r0 MHTEPECH B XOJE
pacclieIoOBaHUs HECYACTHOTO CIIydasi, MOJIHOMOYUSI KOTOPBIX MOJATBEPKICHBI B YCTAHOBICHHOM
nopsiZiKe (Z1ajee — JOBEpEeHHBIC JIHIa mocTpaaasiiero). [Ipu HeoOXoaAMMOCTH K pacciaeI0BaHHIO
TaKMX HECYACTHBIX CIIy4aeB MOTYT MPHUBICKAThCS TPEICTABUTENN COOTBETCTBYIOIIETO
HCIIOJHUTENIBHOTO opraHa @oHja conuaibHOTO cTpaxoBanusi Poccuiickoit @eaepanuu U Apyrux
3aMHTEPECOBAHHBIX OPTaHOB.

HecuactHble ciiydan ¢ TSDKEIBIM HCXOJIOM, a TaK e TPYNIOBbIE WM CO CMEPTEIbHBIM
HCXOJIOM IOJIIekKAT COLMAIBHOMY PacclieIOBaHUIO, B X0/Ie KOTOPOT0 HEOOXOIUMO:
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MPOU3BECTH OCMOTP U TPU HEOOXOAMMOCTH JeTaiabHoe (QoTorpadupoBaHre MecTa
HPOUCIIECTBUS;

COCTaBUTL CXCMY MCCTa IMPOUCHICCTBUA C H€O6XOI[I/IMI:IMI/I JaHHbIMHA (paCHO.HO)KeHI/IC
000pyI0BaHNs, MECTOHAXO0K/ICHHE TTOCTPAIaBIIECTO H JIp.);

B34ATh IINCBMCHHBIC O6’b$ICHeHI/I$I (HpOTOKOJII:I OHpOCOB) OYCBUAILIEB HECUACTHOT'O cnyqa;{,
a TakXKe JOKHOCTHBIX JIMII, OTBETCTBEHHBIX 3a coOmtogeHue tpeboBanmii 'OCTos, CCBHT,
HOPM U IIpaBHUII II0 OXpaHe TPYIa;

coOpaTh JOKYMEHTAJIbHBIC JaHHBIC O MPO(ECCHOHATBLHON MOATOTOBKE, KBaTU(UKAIUH,
MHCTPYKTaXe M 00yYEHHH TI0 BOIIPOCAM OXpaHbl TPyAa MOCTPAAABIIETO, a IPU HEOOXOTUMOCTH
U IpyTuX paOOTHUKOB, IMEIONINX OTHOIICHHUE K PACCIICAYEMOMY HECYaCTHOMY CITyYalo;

O3HAKOMUTBCS C TEXHUYECKOM JOKyMEHTalUed, HMMEIOLIEH OTHOLICHUE K JaHHOMY
MIPOUCIIECTBHIO (TEXHOJIOTHYECKUE KapThl, MPOEKTHI TPOU3BOICTBA padOT | JIp.);

YCTaHOBHUTBH, COOTBETCTBYET JIM COCTOSIHHE YydacTKa, 00OpyJqOBaHHUs, pabouero Mecra,
MecTa IMPOMCHIECTBUS  HECYAaCTHOIO  Ciydas TpeOOBaHUSM TEXHUKM  O€30MacHOCTH,
IIPOU3BOJCTBEHHO!N CaHUTAPUH;

nmoyduTh uH(poOpManuioo 00 00eCrmeYyeHHOCTH TOCTPAJABIIETO  HEOOXOIUMBIMHU
CpeACTBaMU MHIUBUAYAJIbHOW 3aIIUTHI, O COOJIIOJCHUN PeXHMa paboyero BpeMEeHU M BPEMEHU
OTIBIXa W JPYTUX MPOU3BOJICTBEHHBIX (PaKTOpax, KOTOpbIE MOTYT HMMETh OTHOIICHHE K
paccliefyeMoMy He4aCTHOMY CITy4aro;

IpU HEOOXOJUMOCTH MOTpeOOBaTh OT AJMHHUCTPALUs IPOBEAEHUS HKCHEPTHU3BL,
U3MepeHuil, 1a00paTOPHBIX UCCIEIOBAHUN, UCTIBITAHUHN U APYTUX PaOdOT AJIs BBIICHEHUS TPUYHH
HECUYaCTHOT'O Clly4asi; ONpPEeNUTh MPUUMHBI HECUACTHOIO Cllyyasl; yKa3aTb, Kakue TpeOOBaHMs
npaBui 1 HOpM oxpansl pyaa, 'OCTos, CCBT u npyrux HOpMaTHBHBIX aKTOB OBLIIM HAPYIIEHBI,
KTO JOIYCTHJI 3TH HapyILLEHMS;

COCTAaBUTH MPCAJIOKCHUA MO NPCAYITPCIKACHUIO HCCUACTHBIX CJIYy4YacB.

B Hacrosimien nenoBoi urpe He UCMOIb3YIOTCS aKThl IPYTHe MaTepHalibl PacciaeqOBaHUs
HECUaCTHBIX CIy4yaeB, a JaeTcs JHUIIb OIUCAaHWE HX OOCTOATENbCTB, COCTABJICHHOE IIO
MaTepuaiaM pacclieJOBaHHUs.

HopMaTHBHBIE 1I0KYMEHTbI, HCXOHbIe MAaTePHAJIbI.

[TonoxxeHue o paccieJOBaHUH U y4eTe HECYACTHBIX CITyyaeB Ha MPOU3BOJICTBE.

[Tonoxenue 00 opranu3anuy paboThl IO OXpaHe Tpyaa B cucteme I'ocarponpoma PO.

JIOIOKHOCTHAsT MHCTPYKIUS O TEXHHKE Oe30MacHOCTH; s Opuraadpa TpPaKTOPHO-
MOJIEBOTYECKOM OpHUTaIbI.

[IpaBuia TexHuku 0e30macHOCTU MpHU paboTe Ha TPAKTOpaX, CEIbCKOXO3AWCTBEHHBIX U
CTHELUATU3UPOBAHHBIX MAIIMHAX.

HNHCcTpyKIus 10 TEXHUKE O€30MaCHOCTH JIJ1si KOMOAaHEPOB 3epHOYOOPOYHBIX KOMOAHHOB.

I'OCT 12.0.004 - 79 «CCBT. Opranuzanus o0ydeHus paboTaromux O0e30macHOCTH
Tpyaa. O61ue monoKeHus».

OCT 46.0.126 - 82 «CCBT. Opranuzanuss oOydeHHUs OXpaHE TpyAa B CEIbCKOM
xo3saicTBe. OOIIHE TOIOKEHUS.

Marepuainsl pacciieZIOBaHUS HECYACTHBIX CITY4aeB.

Oo6cTosiTeqibeTBa HecyacTHBIX ciaydaeB. Curtyaunumsa Ne 1. [Tocne 3arsHyBIIerocs
HeHacThsl ¢ 18 aBrycra B coBxo3e «PaccBer» B0300HOBHMIAch yOopka 3epHOBBIX, 20 aBrycra
koMOaiiHep BacunbeB Haudan xatBy B 9 4, a B 10 4 mouyBCTBOBaJ ce0s TUIOXO M YIIEN JOMOM,
npeaynpenuB Opuraadpa KOMIUIEKCHOW Opuranasl. UToObl HEe mpepbiBaTh paboTy KomOaiiHa,
Opuraaup moexay JOMOHM K cliecapio peMOHTHBIX MacTepckux JleGeneBy, OTapIXaBUIeMy MOCIe
HOYHOM CMEHBI, M TOMpOCHWJI ero mopaborarte Ha KomOaiiHe BMecTo BacunbeBa. JleGenen
cornacuia u okosio 11 4 Hagan padory. JlebeneB B Teuenue 10 et pabotan B coBxose. Haunnan
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paboTy TpakTOPUCTOM, MMEJ YJOCTOBEpeHHE TpakTtopucra-Mamuuucta Il kiacca B TeueHue
YETBIpEX CE30HOB paboTay Ha koMmOaiiHe. H B okTs0pe mporuioro roga 3a rpyboe HapylieHHe
MpaBuJia TEXHUKK 0€30MacHOCTH OBLT JTUIICH YJOCTOBEPEHUS U MEPEBEICH Ha padoTy ciecapeM
B pEMOHTHBIE MacTepcku 20 aBrycra OH 3aKOHYMJI CMEHY B 6 4 yTpa.

B sTOT nenp Ha oTBO3KE 3epHa OT komOaiiHa Ha Tpakrope T-40 c¢ mpuienom paboran
yJanics cpenHei mkoiabl AHTOHOB. 10 MO TEKylero rojga €My UCIoJHWiIoch 16 ser. B
MPOLLJIOM TOAYy OH MOMOTajl OTIy PeMOHTHpOBaTh TpakTop T-40 M MMeN HEKOTOPBIM HaBBIK
obOpameH» ¢ HUM. 15 aBrycra AHTOHOB MHHCBMEHHO oOpatuics K Jlupekropy coBxo3a ¢
MPOCKOOH pa3penuTh emy paboTa Ha TpakTope. JIMpeKTop pa3peli u MOCTaBUII Ha 3asiBICHUN
BU3y «B mpukasy, OJHAKO MPUKA30M MO MPEANpUATHIO AHTOHOB odopmieH He Obl1. [ aBHBIN
MHKEHEp COBX03a, Korja AHTOHOB MpUIIeN K HEMY MOIy4aTh TPAKTOp, 0OpaTUiICs ¢ MpeTeH3uen
K nupektopy. HecMoTps Ha 3TO, IUPEKTOpP YCTHO 00S3a)I TIIaBHOTO WHXKEHEPA BBIMIOJIHUTEH €r0
pacrnopsikeHre, MOTHBHPYS 3TO TE€M, 4YTO, HAKOHEl, yYCTaHOBWJIACh XOpollas IOorojaa, a B
XO03sCTBE MaJio MexaHu3aTopoB. Paboty AnToHoB Havan 20 aBrycra B 8 4 yTpa.

B 19 4, kornma AHTOHOB Tobexan K KoMOaiHy 3a 3epHOM, JlebeneB ocTaHOBUI KOMOalH,
BBIKJIFOUMJT JKAaTKy U MOMPOCUI AHTOHOBA BBITALIUTH U3 KATKH COJIOMY, 3aKJIMHUBIIYIO IIHEK.
[Tpu sTom JlebeneB He BBHIKIIIOUMII IBUTATEIh KOMOaliHa 1 ocTaBayics B kabuue. [Totom Jlebenen
pelmi BEIMTH U3 KOMOaifHa ¥, BBIXOJS W3 KAOWHBI, HOTOW 3aJeNl phlYar BKIIOYCHHUS KaTKu. B
pe3ynbTrare AHTOHOBA yJIapuji0 MOTOBHJIOM, OH YIaj Ha KaTKy, €ro0 PyKH MOMaIH B PEXYIIHMA
anmapar, ¥ TepBble, BTOPbIC U TPEThH MAabIbI 00EUX PYK OBUTA OTpE3aHbl. Y CIBIIIAB KPUK,
JleGeneB 3armymmi KoMOaitH, epeBsizal AHTOHOBY OMHTOM PYKH M Ha TPAKTOPE OTBE3 €ro B
OonpHUITY. VI3 METUITMHCKOTO 3aKJIIOUEHUs, CACTAHHOTO B PAfOHHOW OOJILHUIIE B TOT )K€ JIEHb U
MOJMUCAHHOTO TJIABHBIM BpadoM, CJIEIyeT, 4TO TpaBMa AHTOHOBA OTHOCHTCS K TSIKENOi; B
KpoBu BacuibeBa m AHTOHOBa aJKOroyig He OOHapyxeHo, a B KpoBu JleGeneBa oOHapyxeH
AJIKOTOJIb.

W3 xypHana perucTpalii MHCTPYKTa)Xel ObUIO YCTaHOBIIEHO, YTO BacuibeB mpoxoui
BBOJIHBIN MHCTPYKTaX 6 JI€T Ha3aJ NpH MOCTYIUIEHWH Ha paboTy, a IMOCICAHHIN MOBTOPHBIN
UHCTpYKTaX - 10 MIONs TEKyllero rojpa mepen HadaioMm yOopodHbIX pabot. IIpoBoami 3ToT
WHCTPYKTaX HOBBIM MHXKEHEP MO oxpaHe Tpyda. JleObemeB BBOAHBIN MHCTPYKTaX mpoxoaua 10
ner Hazaz. [locmenHuit MHCTPYKTaX Ha paboyeM MecTe - B OKTAOpE MHpOILIOro roja IpH
nepexojie Ha paboTy ciecapeM. OTO O(OpPMIIEHO B KypHalle PETUCTPAlUU HHCTPYKTaKen
noanumy JleGeneBa 1 3aBeyroNero MacTepckuMu. MHCTpyKTaxk AHTOHOBA MIPU JIOITYCKE €ro K
TPaKTOpy MOpOM3BOAMJI 15 aBrycra TeKyllero roja TJaBHBIM HHXKEHEpP COBX03a, HO ATOT
MHCTPYKTAX B KypHAI ele He ObLI 3aHECEH.

N3 oObsicHuTENBHON 3amucku Jlebeaera cieayer, 9To MHCTPYKTaX B OKTSAOpE MPOIILIIOTO
roJia OH He MPOXOAUJI.

3aBenyONMH MacTEPCKUMU IIPOCTO J1all EMY PaclUCcaThCs B )KypHaJe.

W3 oObsicHuTensHON 3anucku keHbl Jlebenesa cienyer, yto 20 aBrycra oH Jier crarth
OKOJIO 7 4 yTpa u ObLT; pa30ykeH Opuragupom KomIuiekcHou opurass B 10 4. 30 MuH.

WucTpykuuii o oxpaHe Tpya Ha paboueM Mecte KomOaiiHepa B COBX03€ HET.

Curyarus Ne 2. 15 mapra Opuraaup KOMIUIEKCHOW Opuraabl Jaid Hapsia TPaKTOPUCTY
MutpodanoBy mnepeBe3tu Ha Tpakrope [AT-75 cTor conomsl ¢ mois Ha KXHUBOTHOBOAYECKYIO
depmy. Iloguenus cror Tpocom, MuTpodaHoB XOTeN BBITAIIUTH €T0 HA JIOPOTY C yCOBEpILEH-
CTBOBAaHHBIM MOKPBITUEM, COEAMHSBIIYIO JIBA pAHOHHBIX IIEHTPA, JIJIsl TPAHCIOPTUPOBKU MO HEM.
[Tpu BBIE37IE HA JOPOTY C TOJISI TpakTOp 3a0yKcoBai. B aTo Bpems mo popore Ha Oynbao3epe A T-
75 mpoes3xan TPAKTOPHCT STOrO ke coBxo3a BuuorpamoB. MutpodaHoB, HEe BBIXOAS U3
TpPaKTOpa, >KECTOM IONPOCHJI OKa3aTh MOMOIIb. BUHOrpamoB cBOoMM OylbI03€pOM PACUUCTHII
nepea TpakTopoM MuTpodaHoBa CHEr W 3aexal 3a CTOT, YTOObI MOJTOJKHYTh €ro C3aiH.
TpakTop Bunorpagosa He ObuT BUICH, @ MUTpodaHOB BAPYT 3aMETHJI, YTO TPOC OT €T0 TPAKTOPa
3aIeTHIICS 3a Majel] T'yCEHUYHON JIGHThl. MUTPO(aHOB BHICKOUMI U3 TPAKTOpA U CTall CHUMATh
TPOC C MaJiblla TYCEHUYHOH JICHTH. BUHOTpanoB, HEe BUM M3-3a CTOTa TpakTopa MutpodaHosa,
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HU TOrO, YTO caM MHuUTpoQaHOB HAXOAUTCS MEXKIY CTOTOM COJOMBI M TPAaKTOPOM, Hayal
OyJb103epOM MOJATAJIKUBATH CTOT O T€X MOp, MOKa HE MOYYBCTBOBAJ, YTO CTOT MpHXKAJCA K
TpakTopy Murtpodanosa u Oonpiie He asuraercs. [Ipu sTom Mutpodana okaszaics 3axaTbM
MEXJy CTOIOM COJIOMBI M TPakTOpOM M B pe3ylibTaTe MoJyunsa mepeiaoMm Oeapa. B Takom
NOJIOKEHUH BUWHOrpaZoB OCTaHOBWIJI CBOM Oyibao3ep W cTan kAaTh, Korma MurtpodaHoB
oTbezieT oT crora. [IpumepHo uepe3 5 muH BuHorpanos Bbuie3 U3 KaOMHBI OYyJIbA03€p U YBUIEI,
yro MutpodanoB npuxar K Tpakropy. Bunorpanos Bckoums B TpakTop MutpogdaHoBa u mojaai
ero Bmepen, yeM ocBoOomun MurtpodanoBa. Buuas, uro MwuTpodaHOB HE MOXKET BCTaTh,
BunorpanoB cOeran B aepeBHIO, O3BOHWI TUPEKTOPY COBX03a, KOTOpBIA mpuexan uepe3 10
MUHYT Ha aBTomMoOue YA3-469 u otBe3 MutpodanoBa B OOJIbHUILY.

MutpodanoB Apkanuii MiBanoBuu, 46 ner, Tpakropuct - mamuHucT Il kiacca 3aBona
«[Iporpeccy» Mo pacrnopssKeHUI0 TUPEKTOpa 3aBOJia B COOTBETCTBUU C PEHICHUEM OOJIMCIIONIKOMA
00 okazaHUM MIEPCKON MOMOIIM KOJIX03aM M COBX03aM O0JIacTH ObLT OTKOMaHAMPOBaH C 1
deBpans Ha 3 mecsna B coBxo3 «PaccBeT». BBOIHBIN HHCTPYKTaX OH IMPOIIIET Ha 3aBoje 8 JIeT
Ha3a/l IpU TOCTYIUIEHUU Ha paboTy, MOCIEAHUN MHCTPYKTaX - Ha 3aBoje 25 sHBaps TEKYILEro
rojia mepej OTIpaBKoi Ha paboTy B COBX03. HCTpyKTaXkel B COBX03€ OH HE TPOXOIUI.

Bunorpanos Muxaun MBanoBuu, 26 ner, paboraer B coBxo3e «PaccBer» 6 ner. Ha
TpeTUuil JeHb Mociie Hayaia paboThl BBOJAHBIM MHCTPYKTaX C HUM IPOBEJ IJIaBHBIA HHXKEHED.
[MocnenHuil MOBTOPHBIM MHCTPYKTAXK OH MPOCIYIIAN OT OpUraaupa KOMIICKCHON Opurajibl Tox
Hazaa. MHCTpyKIuii Mo oxpaHe Tpy/Ja Ha pabouux mecTax HU BuHorpamnosa, Hu y Mutpodanosa
HeT. B onucaHHBIX CUTyalMsX HECUACTHBIX CIy4YaeB JONYILIEHBbl HAPYLIEHUs 3aKOHOIATEIbCTBA
U TIPaBUJI IO OXpaHe TPY/Ja, KOTOPbIE BO BpeMs pabOThI MPEJCTOUT BBISIBUTD.

3.10.3 Pe3yabTaTrhl M BHIBOABI:

1. Onucath B OTY4ETE O NPAKTHYECKON pabOTe MOPSIOK pacCiieJOBaHUS HECUYACTHOTO
CIIydast C TSKEJIBIM UCXOJIOM COZEpKaHHE COCTABIISIEMbIX ITPH 3TOM TIOKYMEHTOB U MaTepUaIOB.

2. [Ipoananu3upoBaTh NPUUYKUHBI HECYACTHBIX CIIy4aeB U JEUCTBUS JIMI], UMEIOIINX K HUM
OTHOINICHHE; pa3paboTaTh MEPOIIPHUATHS 110 IPEIYPEKIESHUIO HECUACTHBIX CIIY4aeB.

3. OdopMUTH OTUET U CAATH €TO MPETOaBATEIIO.

3.11 lIpakTuyeckoe 3ansaTue Ne I13-11 (2 gaca).

Tema: «IkoHOMHUYeCKMe TOTepH OT TpaBMaTH3Ma H  3200JIeBaeMOCTH.
P PeKTHBHOCTH BHEAPEHUS 0€30MACHBIX YCJIOBUMA TPyaa»

3.11.1 3apanue nis padoThI:

1. N3ydyeHne METOIMKUA OMPEACIICHUSI SKOHOMUYECKUX TMOCIEACTBUN OT TpaBMaTHU3Ma U
3a00JIeBaCMOCTH;

2. OnpeneneHue CyMMapHOU MOTEPH, CBSI3aHHBIE C TPAaBMAaTU3MOM U 3a00J1€Ba€MOCTHIO;

3. Onpenenenue o01ei 5KOHOMUU OT BHEJIPEHUSI MEPOIIPUATUN Ha OXpaHy TPYAa;

4. OnpeneneHure nokazaTeseil 3aTpat Ha MEPONIPUATHS O OXpaHe TPY/a;

5. 3akiroueHue Mo IeNIeCOO0Pa3HOCTH BHEAPEHUS MEPONPUATUN 1O OXpaHe Tpyaa C
SKOHOMMYECKOI TOUKHU 3PEHHUS.

3.11.2 Kparkoe onucaHue nNpoBOAMMOI0 3aHATHS:

1. O6mue cBegeHus.

[Totepu pabGouero BpeMeHH Ha MPOU3BOJCTBE CBS3aHBI HE TOJIKO C TPAaBMATHU3MOM, U C
3200JIeBa€MOCThI0 pabOYMX U CHYXAaIUX H3-32 HEYAOBJICTBOPUTEIBHBIX YCIOBHH Tpyaa
(OTKJIOHEHHE TMapaMeTpOB MHUKPOKJIMMAara OT JONYCTUMBIX 3HA4eHWH; KOHILEHTpaluu
BpeaHocteit, npepbimatomue [1/IK; nepamonaibHast OCBEIIEHHOCTD; BBICOKUN YPOBEHD IIyMa U
BUOparuu U T. 1A.). UIMEHHO MOATOMY MpU SKOHOMHYECKOM aHaIM3€¢ HEOOXOIMMO H3y4yaTh
MPUYMHBI KaK TPaBMaTHU3Ma, TaK U 3a00JI€BAEMOCTH.
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BHenpenne wmeponpusTUii MO OXpaHe Tpyda CHOCOOCTBYET POCTY CPEIHETOI0BOM
BbIPa0OTKH pabo4yero M SKOHOMHUU CPEJCTB IO COLMAIBHOMY CTPaXxOBAHMIO, COKPAILEHUIO
TPYJIOBBIX MOTEPb.

N3y4nTh METOAMKY SKOHOMHYECKOW OIIEHKU MEPONPUSATUN 1O oxpaHe Tpyaa. [lonyuuts
3aJlaHiE€ M HUCXOJHBbIE JaHHble sl pacyera. [IpoBeCTH 3KOHOMHUUYECKMU pacdeT IMOCHEACTBHM
TpaBMatu3Ma (uiau 3abosneBaemocTtH). Ilocie 3Toro mpoBecTH pacdeT 3KOHOMHYECKOM
3¢ (eKTUBHOCTH BHEAPEHUS 0€30MacHBIX M O€3BpEAHBIX YCIOBUH Tpy/a.

W3yunth MeTONMKY OIpeAeNeHus SKOHOMUYECKHX MOCIEACTBHI TpaBMaTu3Ma H
3200JIeBa€MOCTH.

CymMmapHble TOTepU X03s1CTBa, CBA3aHHbIE C TPABMAaTU3MOM U 3a00J1€Ba€MOCTBIO:

Hc :ZHm+ZH3; (1

rne XI1; - cymma nmorepb, CBS3aHHas C TpaBMaMu, pyo,; ZI1; - cymMMa noTtepsb, cBsi3aHHAs C
3a00J1€BaEMOCTBIO U3-3a HEYIOBJIETBOPUTENBHBIX YCIOBUH Tpyna, pyo.

[Torepu II;, cBsi3aHHBIE C OTHAEABHOM TPABMOM, CKIAABIBAIOTCS W3 MHOXECTBA
COCTaBJISIOLINX:
HT = Ca + CK+C3H+CH+ C6 + Cp"_co + CH; (2)
rae C, - croumoctb aMmOynaTopHoro jedeHus, py0.; Cg - CTOMMOCTb KIMHHUYECKOTO
nedenus, pyo.; C,; - cymMMa HEJOMPOU3BEACHHON 3apa00THOM TIJIAThI 3a MEPUOoJ JIeUeHUs, pyo.;
Cy - YOBITKM M3-32 HEJIOMOTYYCHHONH CyMMBI HAJIOTOB C HEOOJlaraeMoi 4acTu 0Xoja (BBITLIAT
no OOJIBHUYHOMY JUCTKY), py0.; Cs - cymMMa BBIIUIAT 1O OOJBHUYHOMY JUCTKY, pyo.; Cp -
CTOMMOCTh paccieIoBaHUsl HecuacTHoro ciy4vas, py0.; C, - CTOMMOCTh HCIOPYCHHOTO
o0opy/soBaHUsl WJIM 3aTpaThl Ha €ro peMoHT, py0.; C; - CTOMMOCTb BaJlOBOW MPOAYKIIHH,
HEIOMOJIYYEHHOU X03HCTBOM BCIIEACTBHE TPABMBI UIIH 3a00JIeBaHuUs, PYO.

[Totepu ot oxHoro 3aboneaHus Il;;, SABIAIOMIErOCS CHEACTBUEM  yeynopnersopHTebibix
YCIIOBUH TPy/ia, ONPEAEIAIOTCA CYMMOH CIEIYIOIINX ClIaracéMbIX:

I1;,=C, + Cx + C;y +C+Cot .. A+C,. 3)

[Tpumeuanue. Ecau mnocTpajgaBmIuii MEpeBOAWUTCS Ha MeHee KBaTU(DUIMPOBAHHYIO
paboTy, TO HEOOXOUMO YUECTh TOTEPHU, CBSI3aHHBIE C TIEPEBOIOM.

CnaraeMble TIOTEpH OT TpaBMaTh3Ma M 3a00JIEBAEMOCTH OMPEACISIOT O JIMCTKaM
HETPYJIOCTIOCOOHOCTH, JKCIEPTHONW OIICHKA CTOMMOCTH WCIIOPYCHHOTO OOOpYyIOBaHUS U
WHCTPYMEHTA, MEAUIIMHCKOTO 3aKTIOYCHHUS, JAHHBIX OyXTalTepUu U T. 1.

Tak, crommocth amOymatopHoro C, u ximuHHUYecKoro Cy JI€YEHUS OINPEACISIIOT
COOTBETCTBEHHO U3 BBIPAKECHUI

Ca:CaIHa u CK_CKIIIIO (4)

rae C, u Cyy - COOTBETCTBEHHO CTOMMOCTH OJHOIO ITOCEIIEHUS JIeUeOHOr0 3aBeNcHUS

WM OJHOTO KOMKO-mecTa B OonbHHIE, pYO.; [, U Jx - COOTBETCTBEHHO MPOAOIKUTEIBHOCTD

neuenus, nueit (st Kpacnonapckoro kpast C, =1,8 py0..; Cx = 7,2 py0. B CeNbCKOM MECTHOCTH,
8,4 - B ropoze).

Cymmy HenonpousBeneHHON 3apaboTHOM miaThl C,,; ONpEenensioT, UCXOMAs U3 CPEIHEro
nuaeBHoro Cj; 3apaboTka:

C3n = C31]——[69 (5)
riae [ - uncno queit HerpynocnocooHoctH (s Kpacnomapckoro kpast C,; = 4...7 py0.).

VYOBITKH OT HEAOMOIYUYECHHUS HAJIOTA!

C
C =—1(4,4-1,5)16;
" 100(, ,5)6 ; (6)

(BBIpa’K€HHE B CKOOKAX - MPOIICHT OTYUCIICHHS TOCCTPAXY).
CymMma BbIIIIAT 10 O0TBHUYHOMY JIUCTKY:

Co=Ce1 s, (7)
rae Cs) - CTOMMOCTB OJJTHOTO JTHS IO OOJIbHUYHOMY JIMCTKY, PYO.
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CTouMOCTh pacciefioBaHMs HECYaCTHBIX ciydaeB C, CKJIAABIBAETCA M3 CyMMAapHOIO
THEBHOTO 3apaboTka C, NMull, y4acTBYIOUIMX B paccliefJoBaHMM (MH)KEHEp MO OXpaHe TpyAa,
TEXHUYECKUN WHCIEKTOpP, OOIIECTBEHHBIM HMHCIEKTOpP, HAYAIbHUK W Jp.), YMHOXXEHHOTO Ha
YKCJIO AHEN paccienoBanus [:

Co=Cullp e )]

CTouMOCTh HCIOPYEHHOTO OOOPYAOBAHUS WM HWHCTPYMEHTA; CTOMMOCTb PEMOHTA
000pyI0BaHUS MPUHUMAIOT IO JAHHBIM OyXTalTepuu.

CTOMMOCTB BaJIOBOM MPOAYKIINHU, HEAOMOTYUYECHHON M3-32 TPABMBI WJTH 3a00JICBaHMUS:

C _ CB /ZZ oH (9)
g = ———*

n, A
rie Cy - CTOMMOCTB BCell BaJIOBOM MPOIYKIIMHU, IIPOU3BEICHHOM B X03sICTBE 32 roj, pyo.;

np - CPEIHECHHCOYHOE YHUCIIO PabOTAIOMMX B Te4eHHe roa; [ - yucno paboumx aHeH
(cmen) B rony; ey = (d-[;) - cymma pgHedl HeTpyAOCIMOCOOHOCTH BCIEACTBHUE TPaBM U
3a00JIEBAEMOCTH.

[ToncraBuB pe3ynbrarhl pacueroB 1no Gopmynam (8.4.. 8.9) B popmynsr (8.2 u 8.3), a
3ateM B popmyiy (8.1), onpeaenstor cyMmapHbIe MOTEPH OT TpaBMaTHU3Ma M 3a00JIeBaEMOCTH.
OO01ast PJKOHOMUS OT BHEJIPSHHSI MEPOTIPUSATHH 110 OXPaHE TPyAa:
90 = HCI‘HCZ, (10)
rae Do - obmas skoHomus, pyd.; Ilc; - moTrepu u3-3a TpaBM U 3a00I€BAaCMOCTH B
6azucHoM rtonay, pyo.; Ilco - morepu wm3-3a TpaBM U 3a00JICBAEMOCTH IIOCJIE BHEAPEHUS
MEpOTPUATHIA IO OXpaHe Tpy/a, pyo.

JList mpuOIIMKEHHOTO pacdeTa o01eil SKOHOMHUH OT BHEJIPEHHUS MEPOIPUSITHI 1O OXpaHe
TPy/1a MOXHO BOCIIOJIb30BaThCs (HOPMYJIION:
9:=(C1 + Co1)(Hou1-Hon2), (11)
rae C; - cpemHeronoBoe MPOM3BOJACTBO MPOAYKIMH Ha OJHOTO PabOTaIOIIEro B JCHb,
py0.; Cs1 - CTOUMOCTD CPEIHEr0JJOBOM OIIAaThl OOJHHUYHBIX JIMCTKOB B JIeHb (M3-3a TPaBM U
3a00JIeBaHNUM, CBSI3aHHBIX C YCIOBHSMU Tpyna), pyo.; w1 - JAHH HETPYAOCHOCOOHOCTH B
6asucHoM ropy; em» - IHU HETPYAOCIOCOOHOCTH B TOAY IMOCJE BHEAPEHUS MEPONPUITUNA IO
oXpaHe Tpyza.

JIist OTIEHKHM BIUSHUAS MEPOINPHUATHA 1O OXpaHEe TPyJa Ha YBEIMYCHHE IMPOM3BOJICTBA
MPOIYKIIMH MMPUMEHSETCS OKa3aTenb pacxo10B [1:
3,+3
1
I, ="2""2100% 1
0 (12)
D,
rjae 3y - 3aTpaThl HA HOMEHKJIATYPHBIC MEPOTIPUSITHS TI0 OXpaHe Tpyaa, pyo.; 3, - 3aTpaThl
Ha JIOTIOJTHUTENLHBIE MEPONPHSTHS IO OXpaHe Tpyaa, pyo.; @y - OCHOBHBIE TPOU3BOICTBEHHBIC
dboHaBI, PYO.
2. Omnpenenuts (popmyrna 8.1) cyMMapHble MOTEpH, CBSI3aHHBIE C TPABMATU3MOM H
320071€Ba€MOCTBIO (TT0 33JaHUIO MPETTOAABATEIS).

JlanHblie

C=ooy =5 Ce=on =
C31=....; I[6=...;

C61:....;

Cr=.5 =

Co=....  Hew=.; nmy=...; J[=...;

3. Onpenenuth OOIIYI0 3KOHOMHUIO OT BHEIPEHUS MEPOIPHUATHA IO OXpaHe Tpyna
(popmymnst 8.10 u 8.11).

JlanHbie

1. - B3sTH M3 ipeasIyIIero pacyeta (popmyna 1);
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I, - mo 3aganuto mpenoaBaTes.
Cioo; Co1 - oois Lout = o5 Howo=. ..

1. Onpenenuth TOKa3aTellb 3aTpaT HAa MEPOINPHUATHS MO oxpaHe Tpyna (dhopmyrna
8.12).

JlanHbie

3= ..y 3= s b=....

2. JlaTh 3akitoueHUE O IEeNeCOOOpPa3HOCTH BHEAPEHHUS MEPOIPHUSTHI 1O OXpaHe

TpyJla C 9KOHOMUYECKON TOUKH 3PEHHUS;

[Ipumeuanue. Ecnu pacdersl MOKaxXyT, YTO MEPOIPHUATUS MO OXpaHe TpyJda HE Nal0T
OlyTUMOro 3(deKTa, B 3aKIIOUYEHHUE CIIEJyeT OTMETUTh HEOOXOAMMOCTh HMX BHEAPEHUS C
TYMaHHOUM TOYKH 3PEHUS - COXPaHEHUS 3JOPOBBS U KU3HHU PaOOTAIONIHX.

3.11.3 Pe3yabTarhl U BHIBOJBI:

1. U3yunTh METOIUKY S3KOHOMUYECKOH OLICHKU TPaBMaTU3Ma.

2. Onpenenutb CyMMapHbIe NOTEPH, CBS3aHHbBIE C TPABMATU3MOM U 3a00JIEBAEMOCTHIO
(o 3a1aHMIO TIPETIoIaBaTeIs ).

3. JlaTp 3aKii04YeHHE O 1eIeco00pa3HOCTH BHEPEHUS MEPONPHUATHI MO0 OXpaHe TpyAa C
9KOHOMHUYECKOM TOUKU 3pEHHUS.

4. ObopMHTH OTHYET U CIATh MPEIOAABATEINIO.

3.12 IlpakTn4eckoe 3ansitue Ne I13-12 (2 gaca).

Tema: «A3y4yeHue JOKYMEHTALMM 110 OXpaHe TPYyAa»

3.12.1 3apanue qist padoThi: M3ydnTh Ha3HAYEHUE U COJIEPKAHUE HEKOTOPBIX BUIOB
YY4ETHOU U OTYETHOM JOKYMEHTALIMU 110 OXPaHE TPY/a, IPUMEHAEMOM CEIbCKOX035ICTBEHHBIMU
IPEIIPHUATHIMH.

3.12.2 Kparkoe onucaHue nNpoBoJAMMOro 3aHATUSA:

O0mme  cBegenmsa.  JlokymeHTanuio0 10  OXpaHe  Tpylda,  MCIOJIb3YEMYIO
CEIIbCKOXO03HCTBEHHBIMH TPEANPUATHAMH, YCIOBHO JIEJIAT HA CIEAYIOIINE BUBI: HOPMAaTHBHAS
(ctanmapThl Mo 0€30HMaCHOCTU TPYZAad, CTPOUTENIbHBIE HOPMBI U TPABUIIA, CAHUTAPHBIE HOPMBI,
MHCTPYKIIMU N0 OXpaHe TPYAa, MOJIOKEHHS U Ap.), TEXHUYecKas (PyKOBOACTBA IO AKCIIITyaTaIiH
MaluH, 000pylOBaHMSA, TEXHUYECKUE IacmopTa W JAp.), IUIaHOBas (KOMIUJIEKCHBIC IIJIaHbI
YAYYIICHUS YCIOBHM, OXpaHbl Tpyla M CAaHUTAPHO-O3OPOBUTEIBHBIX MEPONPHUITHH,
KOJIJICKTHBHBIE JIOTOBOPHI C MPHJIOKEHUSIMH, COTJIAIICHUS IO COLMAIbHBIM BOIPOCAM U OXpPaHe
TpyZa B KOJIX03aX, ONEPAaTHBHBIC IUIAHBI, MEPONIPHUATHUS 10 YCTPAHCHHIO NMPUYMH HECUACTHBIX
CJIy4aeB, MPEANUCAaHUS OPraHOB TOCYIapCTBEHHOTO HAA30pa U TEXHUYECKOW MHCHEKIMH TPYy.a,
MEpONpPUATHS TI0 OXpaHe TpyJa, pa3padaTeiBacMble B XOJ€ TPEXCTYIEHYATOr0 KOHTPOJISA U JHEH
OXpaHbl TPYAA U JIp.), pacHopsiAuTeNnbHas (MIPUKa3bl, TOCTAHOBICHUS, YKa3aHUs, HHCTPYKTHBHBIE
nucbMa M JApYrue JOKYMEHTHl JAWPEKTUBHBIX OPraHOB), y4yeTHass (KapTOYKH M IKypHAJIbI
pEruCTpaliiil MHCTPYKTAXXEH M KypCOBOrO OOydYEHHs, aKThl pAcCIEIOBAaHUS U >KypHaJbl
PETHCTPAIlH HECUACTHBIX CIY4acB, KypHAIbl TPEXCTYIIEHUYATOTO KOHTPOJSI COCTOSIHUSI OXPaHBbI
TpyAa, JHUYHBIE KapTOUYKM y4yeTa CIELOAEKIbl, CIenoOyBH U  TNPEIOXPAHUTEIbHBIX
NPUCTIOCOOTICHNIT W 1p.), OoT4eTHas (OTYETHl O TPAaBMATH3ME, O BBHITOJHEHHH KOMIUIEKCHBIX
IUIaHOB, KOJIJICKTHUBHBIX JOTOBOPOB, O JIOPOKHO-TPAHCIIOPTHBIX MTPOUCILECTBHSX U IP.).

B mHacrosmeli paboTe paccMaTpHBAIOTCS TOJIBKO HEKOTOPBIC YYETHBIE M OTYETHBIC
JOKYMEHTBI.

Hcxonuple nokymeHTH. Kommm 3amojHEHHBIX JIMYHBIX —KapTOYeK HMHCTPYKTaka
paboTaronux.
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KypHansl peructpanuy BBOAHOIO HHCTPYKTaXA.

KypHaisl peructpanuy HHCTPYKTaka Ha paboueM MecTe.

Konuu 3amnoiHeHHBIX aKTOB O HECUYACTHBIX CIIydasx Ha mpousBoacTBe hopmer H-1.

Komuu akToB cienuanbHOro pacciae0BaHUs HECYACTHBIX CIIy4acB.

KypHaisl perucTpanuy HECUaCTHBIX CIIy4aeB Ha IPOU3BO/ICTBE.

AKTBI pacciieloBaHusl HECYACTHBIX CIy4yaeB, IPOUCIIEIIINX B ObITY, B IyTH Ha paboOTy WU
C paboTHI.

JInuHble  KapTOYKM  yuyeTa  CHEHOAEXAbl, CHeHo0yBM U  MPEeIOXPaHUTEIbHBIX
pUCIOCOOTICHUH.

3anonmHeHnHbie Gopmbl Ne 7-TBH oTtueToB «O 4YHCIIEe THEW HESIBKH B CBS3UW C BPEMEHHOU
HETPYJ0CMOCOOHOCTHIO, TOCTPAAABIINX IPU HECUACTHBIX CIIydasx Ha MPOU3BOJCTBE U 3aTpaTax
Ha MEPOTIPUATHS 110 OXPAHE TPYIAa».

OO0pa31pl AITUX TOKYMEHTOB IPUBEACHBI B PUIIOKEHUAX 23—28.

IHopsinoxk BbINOJHeHHst padoTbl. [IpoaHanmu3npoBaTh KONMUM 3AMOJHEHHBIX JIMYHBIX
KapTO4YeK MHCTPYKTaka pPabOTAIOMMX HA CEeNbCKOXO3AWCTBEHHOM HPEANPHUITHH, TEPEHECTH
CBEJICHNSA M3 HHUX B JXypHaJl PErMCTPallMM BBOJHOTO HHCTPYKTa)Xka M JKypPHAJI PErUCTpALU
MHCTPYKTaxka Ha pabouyeM MecTe.

[Ipoananu3upoBarh Komuu akToB (opmbl H-1 cembCKOXO3SIMCTBEHHOTO MPEANPHUATHS U
3aHECTU CBEACHMSI U3 HUX B )KyPHaJl pErMCTPAllMi HECUACTHBIX CIy4aeB Ha MPOM3BOICTBE.

[Ipoananu3upoBaTh KOMHUHM AaKTOB CHELHUAIBHOIO PACCIIEIOBAHMS HECYACTHBIX CIIy4aeB Ha
CEJIbCKOXO035MCTBEHHOM NPEANPUATUN U 3aHECTU CBEJIEHUS U3 HUX B COOTBETCTBYIOIIMN JKypHaJ
PEruCTpalii HECUYACTHBIX CIIy4aeB Ha IPOU3BOJCTBE.

[IpoananusupoBaTth oTueT popmbl Ne 7-TBH «O umncie AHEH HESIBOK B CBSI3U C BPEMEHHOM
HETPYAOCIOCOOHOCTHIO, TIOCTPAIaBIIUX MPH HECYACTHBIX CIydasX Ha MPOM3BOJACTBE U 3aTparax
Ha MEPONPUATHS MO OXpaHEe TPYAa» KAaKOro-JIMOO CEeTbCKOXO3SHCTBEHHOTO MPEANPHITHS U Ha
OCHOBAHUU €r0 ONPEIEIUTh OTHOCUTEIBHBIE OKA3aTEIN TPABMaTU3Ma 3TOI0 X0351CTBA.

Koaddurment 4acToThl HECUACTHBIX CITyYaeB

Ky =1000T/P. (1)

Koad¢uimeHT 4acToThl HECYACTHBIX CIYyYaeB CO CMEPTEIbHBIM HCXO0I0M

Ky = 1000T/P. (2)

KoadduimeHT 4acToThl HECYACTHBIX CIYYaeB CO CMEPTEIbHBIM UCXOJOM CPEIN KEHIUH

KoadduiimenT TsxecTy HecuacTHBIX CITy4yaeB

Ke=[1/T. (4)

KoaddumenT norepu padounx gHen

Kn=1000/1/P. )

Koaddurment MmareprabHbIX HOTEPh Ha OHOTO PabOTaIOIIero

Kup =M/P. (6)

Koaddurment MmareprabHbIX HOTEPh Ha OHOTO IIOCTPaIaBIIIero

Kwe=M/T, (7)

rae T, Te, Tex — YMCIO MOCTPaNaBIIUX C yTPATON TPyAOCOCOOHOCTH Ha 1 pabouuii 1eHb
wi 0oJiee COOTBETCTBEHHO BCETO, B TOM YHCJIE CO CMEPTEIbHBIM UCXOJOM U CO CMEPTEIbHBIM
HCXO0JIOM cpeau J>keHmuH (uen.); P, Py—cpeaHecnmucouHas 4YHCICEHHOCTh pabOTalOmMX Ha
MPEIIPUSITHH COOTBETCTBEHHO BCETO, B TOM YHCIIE KEHIIHH (4el.); J| — oOlree yucio vemn.-qaei
HETPYI0CTIOCOOHOCTH; M — o011as cymMma MaTepHaIbHOTO yIep0a OT HeCUaCTHBIX ClydaeB 3a
UCCIIeTyeMBbIi TIepuo, pyo.

O3HAaKOMUTHCSA € APYTMMH YYETHBIMU U OTYETHBIMU JOKYMEHTaMH, YKa3aHHBIMU B pa3jiese
«cxonHble TOKYMEHTBI.

3.12.3 Pe3yabTaThl M BHIBOAbI:
Pe3ynbTarhl pacyeToB 3aHECTH B TaOIUILY.
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PacdeT oTHOCUTENBHBIX MOKA3aTENEN TpaBMaTU3Ma 3a
roj
(HaMEHOBaHUE X0351CTBA)

Kq ch K‘-IC}K KT KZ[ KMP KMT

3.13 [IpakTuyeckoe 3ansaTue Ne I13-13 (2 gaca).

Tema: «Bb100p 1 pacyeT NOTPeOHOCTH B CPeACTBAX MHANBUAYAJBHOH 3alIMTH»

3.13.1 3apanue qist padoThbI:

1. U3yuutsb ycTpoiicTBa CpeACTB UHIMBUYaIbHOW 3allIUTHI;

2. TlomobOpath cpeacTBa WHIWBUIYAIBHOW 3alMTHI, PACCUNUTATh MOTPEOHOCTH B HHX,
COCTaBHUTH 00pasell 3asBKH.

3.13.2 Kparkoe onucanue nNpoBOJAMMOIO 3aHATHUSA:

Oobuque ceedenusa. B Tex ciydasx, KOrja CpeACcTBaMM KOJUIEKTUBHOM 3alllUThl HE yIAETCs
CHU3UThH YPOBEHb OMACHBIX U BPEAHBIX MPOU3BOJACTBEHHBIX (DAKTOPOB, NEHCTBYIOMUX B padoueit
30HE, 10 0€30MacHON BENTUYMHBI, IPUMEHSAIOT CpelcTBa MHAMBHIYyanbHOU 3ammutel (CU3). Ilo
I'OCT 12.4.011 - 75* «CCBT. Cpenctpa 3amutsl padoTaronux. Kimaccudukamus» ux aemsT Ha
pSAI TPYII: W30JUPYIONIMNE KOCTIOMBI, CIIeNHaibHas OJeXa, CrelnuainbHas oOyBb, CpeicTBa
3alIUThl OPraHOB JbIXaHWs, TOJIOBBI, ljHIla, TJa3, OPraHoB ciyxa, IpeJOXpaHUTEIbHbIE
MPUCTIOCOOJICHHUSI, 3aIIUTHBIC IEPMATOJIOTHIECKIE CPEICTBA.

CpencTBa HHAUBUIYATbHON 3alIUTHI BBIIAIOTCS pab0UYMM U CIYXaIlllUM B COOTBETCTBUU C
YCTaHOBJICHHBIMU «THIIOBEIMH OTpACIeBHIMH HOpPMaMu OECIUTATHON BBIIAYU  CIEIOJICHKIbI,
cnenoOyBHM M JPYTrUX CPEACTB WHIWBUIYaJbHOW 3alllUThl», TJ€ yKa3aHbl HAUMEHOBaHUS
npodeccuit u coorBercTBytomme uM nepeunn CHU3 ¢ ykazaHueM CpPOKOB HOCKH B MecCsIax.
Otnenbhbie BuAbI CU3 skcrutyaTupyroTcsi 10 M3HOCA WM KakK ACXKYpPHbIE JJISI KOJUIEKTUBHOTO
MOJIb30BaHUS.

Ob6ecneuenne CHU3 npeanpusTuii OCymecTBIIETCS Ha OCHOBE TOJIOBBIX CBOJIHBIX 3asBOK,
MPEJICTABISIEMBIX B TEPPUTOPUATILHBIC YIIPABICHUS MaTEPHATLHO-TEXHIYECKOTO CHAOXKEHUS U B
BbIILIECTOSIIIME OpraHu3anuu. CBogHas 3asBKa MO MPEANPUSATHIO COCTABISETCS Ha OCHOBAHUU
pacueroB motpedHocTH B CH3 1o OTHENhbHBIM IeXaM, y4acTKaM U Jaxe pabounm mectam. B
CBOJIHOM 3asIBK€ YYUTBHIBAIOTCA OCTATKU Kaxaoro Buaa CU3 Ha cknaze.

Hopmamuensle 00Kymenmul u ucxoonsvie mamepuansl. Hopmbl OecruiaTHONW BbLIAYH
CHENOJEXKIbI, CIEOOYBU U IPYTHX CPEICTB MHAUBUIYATbHOMN 3aIIUTHI.

OO0pasupl cpeACcTB MHINBUTYaTbHOM 3aIIUTHL.

3asBoyHas kHUTA Ne 9 Ha crienoAex 1y, CrernoOyBb U IPyrue CpeacTBa MHANBUIAYATbHON
3amutsl ['ocarporpoma PO.

[Topsinox BeIMoONMHEHUS PabOTHI

3aoanue 1. O3nakomumoscsa ¢ 00pazyamu cpeocme UHOUBUOYATbHOU 3aUiUMbl.

O3HAaKOMUTBCA C YCTPOWCTBOM M TEXHUYECKOM XapaKTEPUCTUKOW OeCKIIammaHHbIX
MPOTUBOA3PO30JIbHBIX pecnu- |patopoB Tuna lIb-1 «Jlenectox» u «Kamay.

Pecrimparopsr 11Ib-1 «JlemecTok», BeITycKaroTCst Tpex mMoaupukaiuii: «Jlemectok-200»,
«Jlenectok-40» u «Jlenectok-5». KOHCTpYKTHBHO OHM BBIIIOJIHEHBI OJMHAKOBO U MIPEICTABIISAIOT
coboii nerkyro mosymMacky w3 ¢uibtpyromero marepuana (PIII-15-1,5 - «JlemecTok-200%»,
OI'1I1-70-0,5 - «Jlemectok-40», ®IIII-70-0,2 - «JlemecTok-5»), TOMEIIEHHOTO MEXAY ABYMS
CJIOSIMU Mapii. 3a CUeT IUIACTMACCOBBIX PACHOpPOK M PE3MHOBOTO IIHYpA, 3aKPEIUIEHHOTO IO
nepudepun (uiabTpa, pecrnuparopy npuaat ¢opmy nonycdepsl. Perymupys miuHy mHypa,
pecnupaTtop MOXXHO MOJOTHATh MO pasMmepy juna. s ymydiieHus NOpUIeraHus K JUIY
nepupepuiiHOW KPOMKU pECIUPaTOpbl B BEPXHEH YacTH MMEIOT aJIOMHUHHEBYIO IUIACTUHKY, C
MOMOINbI0 KOTOpOW Kpal pecmuparopa oOxumaercs 1o ¢opme mnepeHocunbl. Cama
nepudepuiiHas KpoMKa pecnupaTopa He 3akpbiTa Mapied. biaronmaps sTomy QuibTpyromas
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TKaHb TIO0 JIMHAU OOTIOPAIlMM HEMOCPEACTBEHHO COIMPHUKACAETCS C JIMIOM M 32 CUET CBOHUX
JNEKTPOCTATUYECKUX CBOMCTB 00eCreunBaeT XOpollee MpujieraHue pecnuparopa K moBEpXHOCTH
JTUA.

Bce stu pecniupaTtopsl OeckiamaHHbE - BAOX M BBIIOX B HHMX OCYIIECTBIISETCS depes
¢GmIbTpyIoIYyIo TKaHb. VX He peKOMEeHyeTcsl IPUMEHATh IIPU TeMIIepaType Bo3Iyxa BbIe + 28
°C u Hmwxke 0°C, a Take BO BpeMsl IOKIsS U CHera BO M30eKaHWe HAaMOKAaHHS WM 0OMep3aHus
(GWIBTPYIOIIEro 3J1eMEHTa M PE3KOro YBEIMYCHHs CONMPOTHBICHHS AbIXaHUIO. CpOK CIyKObI
pecnmpatopoB tuna IIb-1 «Jlenectok» - ot 0,5 10 10 cmeH.

Pecniuparopsr  «Kama-200» n «Kama-40» 1no npuHuMIy JA€MCTBHS U YCTPOMCTBY
aHAJIOTMYHBI pecriuparopaMm «Jlemectok», HO UMEIOT (DUKCHPOBaAHHYIO (OPMY TpPEyroiabHON
MOJIyMacKH.

O3HaKOMUTBCA C  YCTPOMCTBOM HEKOTOPBIX KJIANAHHBIX IPOTHBOA3PO30JIBHBIX
pecnupaTopoB.

[TatponHblil pecniupaTop «AcCTpa-2» COCTOUT U3 MATKOW PE3MHOBOM MOJTYMAacKH M JABYX
ChEMHBIX (QHIBTPOB B (popMe yCceUeHHBIX TOPUPOBAHHBIX KOHYCOB U3 MaTepu ana OIIII-15-1,5
¢ GUIBTpyIOIIEeH MOBEPXHOCTHIO 560 cM' Brox OCYIIECTBIISIETCS Yepe3 MaTpOHHBIC (PHIIBTPHI U
KJIallaHbl BJI0XA, a BBIJOX - uepes3 kianaH Beioxa. [loaymacka peciuparopa KpenuTcs Ha rojioBe
C TOMONIBIO PE3UHOBOr0 OT0JI0Bbs. Pecriuparop «AcTtpa-2» BbIITyCKaeT IBYX pa3MmepoB: 1 u 2.

Pecnimpatop «Y-2K» mnpezncraBisier coboi moiaymacky U3 JABYX (DUIBTPYIOLIMX
MaTepuasoB: HAPYKHOTO U3 MEJIKO3EPHUCTOI0 NEHOMONINypeTaHa (IIOPOJIOHa) U BHYTPEHHETO U3
matepuana PIIII-15. PecnupaTop mmeer kianaH BbIJOXA M JIBa KjanaHa B0OXa. BHyTpeHHss
4acTh pecruparopa U oOTIOPATOP MOKPHITHI BO3AyXOHENMPOHUIIAEMON IUIeHKOU. Peciuparop He
oOecrieunBaeT HaaeKHOM oOTIOpauuu. [lpu BBICOKOH 3ambUIGHHOCTH B  TOJMAaCOYHOE
MPOCTPAHCTBO MOMAAaeT MmbUlb. [IpuMeHseTcs mpu KOHIEHTpanusax alspo3oined g0 50 MI/M.
Pecninparopst «Y-2K» BbllyckaroT Tpex pazmepos: 1, 2, 3.

O3HaKOMUTBCS C YCTPOHCTBOM HEKOTOPBIX TUIIOB poTHUBOrazoBeix CU30/I.

Pecniuparop PIII'-67 mpenna3zHaueH [uisl 3alUUThl OPraHOB JBIXaHHUS OT BO3AEUCTBHUSA
BpPEIHBIX Ta30B W MapoB (KpoMe 0c000 TOKCHMYHBIX). OH mpencTaBiseT cOO0OW PE3NHOBYIO
nonymacky IIP-7 ¢ kiamaHoMm BbIIOXa B IEHTPE U JIBYMs NPOTHBOra30BBIMU MAaTPOHAMHU CO
crienMagbHbBIMU  TorjotutensiMu. Pecrmmparopsr  PIIT-67 koMImiekTyroTcs (QUIBTPYHOITUMUA
natpoHamu uetbipex mapok: A, B, I' u K/I, npennasHaueHHbIMU ISl 3aIIUTHI OT Pa3IMYHbIX
SIOBUTHIX ra30B NpHU KoHIeHTpanusx ux 10 10 I[TK.

QunbTpylOUMii IPOTHBOTA3 COCTOMT M3 PE3MHOBOM JIMIIEBOW dYacTu, JHOO-
3aKpBIBAIONIEH BCE JIMII0O M CHA0XEHHOW CMOTpPOBBIMH CTEKJIaMH (IIUIEM-Macka), JH00
3aKpBIBAIONICH TONBKO POT M HOC (moilymacka), (uiabTpyromeil KopoOku ¢ copOeHTOM,
roppupoBaHHON TPYOKH, COCTUHSIONIEH JTUIEBYIO YacTh ¢ GUIBTPYIOMIECH KOPOOKOH, U KiIarmaHa
BeII0Xa. Bo3ayx B ¢umibTpyromeil KOpoOKe OYMIIAeTCs IOTJIOTUTENEM, COCTOSIIMM U3
AKTUBUPOBAHHOIO YIJISI U XHUMHUYECKOrO COpPOEHTa, COCTaB KOTOPOIO OMpEIeNseTcs BUIAOM
TOKCHUYHOI'O T'a3a, OT KOTOPOT'O OCYILECTBIISAETCS 3alINTA.

KopoOku nMpoMBIIIIIEHHBIX MPOTHBOTA30B BBITYCKAIOT 0€3 a3p030IbHOT0 (PUIIBTPA MAPOK
Ag, Bg, I's, Eg, Kllg, A, B, I', E, KJI, M, CO, 3amuinaromue TOJIbKO OT TOKCHYHEIX I'a30B, H C
a’po3odbHBEIM GunbTpoM Mapok A, B, I', E, K/, BK®, 3amumaromniye ot razoB U a’po30JeH,
manoro (MKII) u OGomemoro (BK) rabGapuroB. Ha3zHaueHwe NpOTHBOTa3oBBIX KOPOOOK
OTZIEJIbHBIX MAPOK MTPUBEIECHO B IPHJIOKEHHUH.

O3HaKOMUTBCS ¢ yHUBepcalbHbIMU pecniuparopamu PY-60M u Craexok-KY-M.

Pecniuparop PY-60M npennaszHaueH AJisl 3alIUThl OPTaHOB JIBIXaHUSI OT BPEHBIX Ta30B U
asposozeil. [Ipencrasnser coboil pesunoByto nomymacky I'TP-7 ¢ kiamaHoMm BbLIOXa U JBYMS
CMEHHbIMU NaTpoHamH. [IaTpoHBI copeprKaT CrenHUaNbHbIE MOTJIOTUTENN U IPOTUBOAIPO30JIb-
Hble (QUIBTPHL. Pecnmparop KoOMIIEKTyeTcsl 4eThlpbMsi Mapkamu matpoHoB: A, B, K/, I’
IPUIIOKEHUE.

VYHuBepcanpHblil peciupaTtop CHexok-KVY-M npenHasHaueH Ais 3alUThl OT a3po30iel
(meLTH, TyMaHa, apiMa) U razoobpasueix HF, SiF4, HC1, Cl,, S0,. Pecnmparop mpencrasisier
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cO0OH TUIACTMACCOBYIO MOJYMAacKy-peleTKy € PE3MHOBBIM KJIallaHOM BBIIOXA, Ha KOTOPYIO
CHapyXXd HaJIeT MPOTUBOA’pO30ibHbIN G(uinbTp u3 TKanu OIIII, ¢ BHemHelW CTOPOHBI
3alMIICHHBIN ciloeM Mapiu. C BHYTpEHHEH CTOPOHBI B MOJIYMAacKy BCTaBJIEH NPOTUBOIa30BBIN
GuIbTp U3 XeMOCOPOIIMOHHOTO BOJIOKHUCTOIO MaTepuaa, KOTOPbI OAHOBPEMEHHO MOIJIOMIAET
BOJISIHBIC MAPhI U 3aIMIIACT JUIO OT Xojoa. CpoK ciaykObl MPOTUBOAIPO30JILHOTO (PHIBTPA OT
1 1o 5 cMeH, npoTUBOra3oBoro ot 5 10 12 cmeH.

O3HakoMuThcsl ¢ u3zonupyoomuM mnporuBorazoMm [III-1 wmm TIIII-2. IlpoTtuBoras
nutanroBeli [11I-1 mpeacraBmsieTr coOoii 1UIEM-MacKy, B KOTOPYIO CaMOBCAChIBAHUEM TTOJIAETCS
BO3AYyX IO PE3MHOTKAaHEBOMY IUIAHTy JUIMHOM 10 M, KOHelm KOTOporo ¢ (MIbTpYyIOIIeH
KOpOOKOM YKperyieH B 30H€ 4uCTOro Bo3ayxa. B mporuBorasze I111I-2 mogada yucToro Bo3myxa
OCYILIECTBIISIETCS BEHTHIIATOPOM.

W3onupyromue mnpoTUBOra3bl MPUMEHSIOTCS B pabodell 30HE C HEJOCTATOYHBIM
coJiep;kaHueM kuciopoja (MeHee 18%) 1 ¢ HeorpaHMYEHHBIM COEPKAHUEM BPEIHBIX BEILLIECTB.

Onpenenuth HEOOXOAMMBIE pa3Mepbl [UIEM-MacKkd TMPOTHBOraza U  IOJIYMacKu
pecnuparopoB Actpa-2 u Y-2K Pa3mep nuieM-macku NpoTHBOrasa ONpEAeseTcs] U3MEPEHUEM
TOJIOBBI 10 JIMHHUHU, POXOJALICH yepe3 moA00pOIOK, MO MEKaM U Yepe3 BHICIIYIO TOUKY I'OJIOBBI
(MakylIKy), U pacCTOSHHUEM MEXIy yIIaMu 1o JIOy depe3 HanOpoBHble nyrd. Ha ocHoBaHuu
ATUX HW3MEPEHHUM OIpeeNseTcs HeOOXOAMMBIM pa3Mep IIIeM-Macku TpuioxeHue. Pasmep
MOJIyMAaCKH ONIPEIENSIETCS B COOTBETCTBUM C PACCTOSHHUEM OT MEPEHOCHULIbI JO HW)KHEW 4acTu
nmoadopoIKa.

Onenuth ynooctso npedbBanus 8 CU30/], TsokecTs AbIxanus, 0030pHOCTb.

Jlis mpoBepKHM MPaBHJIBHOCTH BbIOOpa MIJIEM-MAacKd MPOTHBOTa3a WM TIOJYyMAacKH
OJHOTO U3 TAaTpOHHBIX pecnuparopoB Hagetb CHU30/l, 3akpbITh OTBepcTHE KOPOOKH
POTUBOTa3a WM OTBEPCTHs MAaTPOHOB pecrnupaTopa JaJOHSIMHU U MOMBITaTbCS HECKOJIBKO pa3
riyOOKo BAOXHYTh. Ecnm fapIxaHMe HEBO3MOXKHO, TO Macka MM TOJyMacka MoJ00paHbI
MPAaBUJIBHO.

Bri6op paszmepa pecnupatopa PII-K, a takke pecniuparopoB ¢ moxymackoiu I1P-7 (P-
62111, PIIT-67, PY-60M, IIPII-741, PII-74, PITIA-73) ocymecTBaseTcss TPUMEPKOH U
HOJTOHKOW OT0JIOBBS pecruparopa 0e3 U3MEpeHus TOJIOBbI.

O3HAaKOMHUTBCS ¢ KOCTIOMAMHU JIJISl 3alIUTHI OT OOLIUX MPOM3BOACTBEHHBIX 3arps3HEHUI
myxkckumu (COCT 12.4.109 - 82) u xenckumu (I'OCT 12.4.108 - 82), xomOuHE30HAMU ISt
3alIUTHl OT HETOKCUYHBIX BEIIECTB, MEXaHUYECKUX MOBPEXKACHUN 1 OOLINX MPOU3BOICTBEHHBIX
sarpsizaenuit sxerckumu (COCT 12.4.099 - 80) u myxckumu (I'OCT 12.4.100 - 80), xanaramu
xxeackumu' (FOCT 12.4.131 - 83) u myxxkckumu (I'OCT 12.4.132 - 83), kocTIoMamMu ISl 3aIIATHI
ot HedTH U HedrenpoaykToB xeHckumu (I'OCT 12.4.112 - 82) u myxckumu (I'OCT 12.4.111 -
82), KOCTIOMaMH JTsl 3aIIMTHI OT MOHMKEHHBIX Temriepatyp Mmykckumu (I'OCT 12.4.084 - 80) u
xeHckumu ([OCT 12.4.088 - 80), xocTioMaMu AJs 3aIIUTHl OT TOBBIIEHHBIX TEMIEpPaTyp
sxeHckumu (TOCT 12.4.044 - 78) u myxckumu (I'OCT 12.4.045 - 78), KOCTIOMaMH# JJIs 3aITUTHI
or kuciaor myxckumu (I'OCT 12.4.036 - 78) m xenckumum (I'OCT 12.4.037 - 78),
anekTpooborpeBarenbHbIM KOMIUIEKTOM «lIuarBua» (TY 09049 - 74) m npyrumu BuIaMu
CIIELIMATIbHOM OJICK/IbI.

O3HaKOMHUTBCS C camoraMmu Jjisi 3allUThl OT OOIIMX 3arpsA3HEHUA UM MEXaHHYECKHX
nospexaeauii (IOCT 5394 - 74), ot vedtu, macen, xxupoB (I'OCT 5782 - 75), OT MOHMKEHHBIX
temneparyp (TY 17 PCOCP 10 — 1693 - 80), Bubpauuii (TY 17 PCOCP 5444 - 76),
anektpuyeckoro Toka (FOCT 13385 - 78) u npyrumu BugaMu CrieliuanbHOM 00yBH.

O3HaKOMUTBCS € JEPMATOJIOTMYECKUMHU CpEICTBAMU 3alllUThl PyK, B TOM YHCIE C
3alIUTHO-TIPOUIAKTUYECKUM KpeMoM «CHIMKOHOBBIM», mactamu «MDOP-1» u  «DP-2»,
kpeMoM «IInenkoobpasyrommiiy, macramMmu «Aipo», «HeBuaumkay, «llepurensy», oUnCcTUTEIIMA
koxu «Desty, «Cox», «Pamnu», Ma3b aBTOJI0BAs U JP.

O3HakOMUTBCS ¢ o0Opa3laMu CpeICTB MHAMBUAYAJIbHON 3alIUTHI IJ1a3, B TOM YHCIE C
3amUTHRIMEA TepMeTudeckun Mu oukamu [10-2 (TY 38 — 1051204 - 78), 3amuTHBIMA OYKAMH
(I'OCT 12.4.013 - 75) nnsa mexanuzatopoB 3I11-80, 3H4-72, 3112-80 u ap., 11 CTaHOYHUKOB
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02-762Y, 03-76 u nmp., misa razocBapumkoB 3H8-72 (I'l; I'2; I'3), 3HS (I'l; I'2; I'3), O[12 (I'1;
['2; Bl; B2) u np., nnst anexrpocBaputukos 3HP1 (C4; CS5; C6; C7; C8; C9) u np.

O3HaKOMUTBCA C HEKOTOPBIMH CPEICTBAMM 3alIUThl OPTaHOB CJyXa, B TOM YHUCIE C
npotuBomyMHbIME HaymHuKamMu «BIIHUMOT-2M» (TY 400-28-126-76), «BIITHUNOT-4a»
(TY 400-28-127-75), «BUHUNOT-b (TY 1-01-0636-80), «III-00» (TY 205-YCCP-10-75),
BKimanpimamu «bepymm» (TY 6-16-2402-80), antudonamu (TY 400-28-152-76) u ap.

3aganue 2. IlogoOpars cpeacTBa MHAMBHAYAJIBHOH 3alIUTBHI, PaCCYUTATH
MOTPEOHOCTH B HUX, COCTABUTH 00pa3el 3asiBKH.

Hcxons u3 Xxapaktepa BBIIOJIHIEMOH pabOThl W €€ MPOJOJDKHTEIBHOCTH, YpPOBHEH
BPEIHBIX MPOU3BOJACTBEHHBIX (PAKTOPOB, KOJIMYECTBA 3aHATHIX B JAHHBIX YCIOBUAX paboumx, UX
pocTa, oxBaTta rpyau, pazmepa o0yBH, OIpeeuTh Bu Heooxoanmbix CI3.

XKenckas cremo/iexaa BeITyCKaeTCsl pa3MepaMu 1o pocty (cm): 146, 152; 158, 164; 170,
176; mo obxBary rpyau (cm): 88, 92; 96, 100; 104, 108; 112, 116; 120, 124; 128, 132. Myxckas
CIIEIOICIK Ia BBIITYCKAETCs pa3Mepamu 1o pocty (cm): 158, 164; 170, 176; 182, 188; mo o6xBaTy
rpynu (cm): 88, 92; 95, 100; 104, 108; 112, 116; 120, 124.

Kaxnapiif pasmep crnenoaekiapl COOTBETCTBYET OIPEIEICHHOMY HHTEpBally pa3MepoB
¢burypsl yenoseka npuiioxenus 21 u 22).

Hampumep, mist Myxausbl, uMmeromiero poct 174 cm u o6xsat rpyau 98 cMm, Hambosee
NoIXoJAMIel Oyaer crenoaexkaa ¢ pazmepamu (cMm): poct 170, 176, ooxsar rpyau 96, 100. B
TOBAapHOM SIPJIBIKE Ha CIICIIOJICHK IE ITOT Pa3Mep 3alHUChIBaeTCs ClieayronuM oopazom 170, 176—
96, 100.

CrnenioOyBb 3aka3biBaeTcsi pazmepamu ¢ 37 mo 46, BansHas 00yBb - ¢ 25 mo 34 pasmep,
pe3UHOBBIE rajiomu - ¢ 1 mo 12 pasmep.

Paccunrtare moTpeOHOCTH Kak0T0 OoTHEapHOTO BUuaa CU3.

Ecin cpok Hocku CHU3 meHblIe 0HOTO rofa, TO KOJUYECTBO KAXKJIOTO HCIOIb3yEMOTO
tunopasmepa CHU3 ciemxyer pacCUuThIBaTh B COOTBETCTBUH € (DOPMYIION:

IT=P(T,/Ty), mt

rae Il - HeoOxomammoe kommuecTBo THnopasmepa CU3; P - uymcieHHocTs paboumx,
ucnonp3yronmx nannoe CU3, gen.;

Tp - Bpems pabotel B nanaoM CU3 (Mecs1ibl, CMEHBI, 4achl);

T, - HOpMaTUBHBIA CpoK JKcmuryaranuu naHHoro CU3 (Mmecsipl, CMEHBI, Yachl) IO
TUIIOBBIM OTPACJIEBBIM HOPMaM.

Cpoxk 3kcrutyatanuu HekoTopslx BunoB CU30/] npuBeneH B NpUIOKEHUH.

Ecmu cpok skcruryataniuun CH3 Gonblie OJHOTO TOAa, TO 3aKa3blBaTh MX CIEAYET C
YUETOM HaJU4HS UX Y pab0UrX B OCTATOYHOTO CPOKA IKCILTyaTaI|H.

CpenctBa WHAMBUAYAIbHOM 3alIUTHl, KOTOPHIE IO THUIIOBBIM OTPACIEBBIM HOpMaM
YHUCIIATCS KaK «IKYPHBIC» WIH «JI0 U3HOCAY», CIEAYET IPUOOpETaTh TOJHKO B TOM CIIydae, €CIH
takne CHU3 Ha mnpeanpuaTuv TPULIUIM B HEroAHOCTh. CpOK HKCIUTyaTallMU JIEXKYpPHOU
cnenonexabl, crenodysu u napyrux CU3 ompenenseTcs B KaXIOM KOHKPETHOM Cllydae
aJMUHHCTpAIel MpeanpusaThs IO COTJIaCOBAaHUIO C MPOQCOIO3HBIM KOMHTETOM, HO OH HeE
JOJKEH OBITh MEHBIIIE CPOKOB OJKCIUTyaTtanuu aHajmorudHbix CHU3, BbaBaeMbix B
WHAUBHUYaJIbHOE MO0JIb30BaHHE.

[Ipu ompeneneHuu OOIIEr0 KOIMYECTBA IMPOTHUBOTA30B, PECHHPATOPOB CO CMEHHBIMH
naTpoHaMH clieyeT YYUThIBAaTh, YTO NMPOTHUBOTa3bl U MAaTPOHHBIE PECIIUPATOPHI MOCTYMAIOT 0e3
3aImacHbIX KOPOOOK M MaTpoHOB. [l03TOMYy K HUM 3aKa3bIBAIOT OTIOJHHUTENBHBIE (€CIHU ITO
HE0OXOAMMO IO pacueTy) GuIbTpyIonue KOPOOKH M MaTPOHBI.

Ecmu motpebHocts B Kakux-mubo CHU3 (ocoberno CU30OJ) ¢ ydeToM CpOKOB
9KCILTyaTalluy MoJIydynsaach MeHee 1 MT., TO UX CleAyeT 3aKa3blBaTh MO KOJMYECTBY pabouux,
OJTHOBPEMEHHO 3aHATHIX Ha JaHHOU paboTe (IycTh Jaxe BpeMeHHo). Ecnu B pe3ynbTare pacuera
HNOJyYMWINCh JIpoOHBIe KoiuuectBa CU3, TO mojyuyeHHOE 3Hau€HUE CIeQyeT OKPYIJIUTh B
CTOPOHY YBEIMYEHUS JI0 LIENbIX €IUHULL.
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IIpumep pacuera 1. TpeGyercs mogoOparh cpecTBa MHAUBUIYATHHON 3alTUTHI OPTAHOB
JBIXaHUS U PACCUUTATh TOJIOBYIO MOTPEOHOCTH ISl TpeX pabouMx, 3aHATHIX HA MPOTPABIMBAHUN
CEMSH IpaHo3aHOM B TeueHHe 84 4. CpenHss KOHLEHTpalus MapoB ITHIMEPKYyp-XJopuia B
paboueit 30He - 0,09 MI/M’ 110 PTYTH, 36pHOBOIT BLIHA - 60 MI/M’.

I[Io T'OCT 12.1.005 - 76 HaxoauMm, 4YTO MPEAEIbHO JOMYCTUMas KOHLEHTpALUU
STHIIMEPKYPXJIOpHAA B Bo3ayxe paboueii 30ubl 0,005 mr/m’. CliejoBaTenbHO, B paboueii 30He
dakTryeckas KoHIeHTpalus ra3za cocrapuser 18 [TJIK. Ha ocHOBaHUUM 3TOTO MO MPUIOKEHUIO
BBIOMpAaeM Jis 3allMThl OPraHoB JbIXaHus pabortatomux mnpotuBoraz MKII® mapxku ' ¢
a’pO30JIbHBIM (pUIBTpOM, obecreunBaromuM 3amuty B mnpeaenax o 100 TIJIK coenunenuit
ptytu u 1o 100 MI/M’ TIBLIH.

[To mpWIIOKEHUIO HAXOIUM, YTO TMPEICIBbHBIN CPOK CIYKOBI MPOTHBOTAa30BOM KOPOOKH
MKII® mapku I' cocraBnser 36 yac. C yuerom 3Toro mo gopmysie onpeaeisieM Heo0X0IuMoe
KOJUYECTBO (PUIBTPYIOIIMX KOPOOOK I Kaxkaoro padouero: IT = (84/36) =2,3, 1. e. 3. Tak kak
B Ka)/I0OM KOMIIJIEKTE MPOTUBOra3a MOCTAaBISIETCS TOJIBKO MO OJHON KOpOOKe, TO OKOHYATEIHHO
3asBisieM 3 (HO ymciy pabouunx) nporuBoraza MKII® mapku I' ¢ a3po3onsHbiM GuiibTpoM (DY -
13I' TOCT 12.4.121-83) u momosHUTENsHO 6 KOpoOOK Mapku I’ ¢ a’dpo30JbHBIM (UIBTPOM
(T'OCT 12.4.122-83).

Jlannbie moaoopa u pacuera noTpedHocTy B CU3 3aHecTH B 3asBOYHYIO KHUTY Ne 9.

B neii, kpome HanmeHoBanus CHU3, He0OX0AUMOro KOJWYECTBA KaXKI0I0 BUJIA, pa3Mepa,
pocTa, B TOM YHMCJE I MYXYUH M XKEHIIUH, ciaenayetr yka3zarb ['OCTri, OCThI, TeXHUUECKHE
YCIJIOBHSI, COOTBETCTBYIOIIKE KaxkioMy Buay CU3, 3amMTHbIe TPONUTKY U 1[BETA TKAHEH.

3.13.3 Pe3yabTaThl U BbIBO/IbI:

N3y4uTh peKOMEHIOBAaHHYIO MPEIOIaBaTeIeM JTUTEPATyPy U METOINYCCKUE YKa3aHUs 110
BBITIOJITHCHHIO PAOOTHI.

B ortuere o mpakTHueckoil paboTe aTh KiIacCH(DHMKAINIO WHIAWBHIYAIBHBIX CPEICTB
3aIUTHI, OTIMCATh MOPSOK pacdyera NOTPEOHOCTH B CPEACTBAX WHANBUAYAIBHOMN 3aIUTHI.

3.14 IlpakTn4eckoe 3ansitue Ne I13-14 (2 gyaca).
Tema: «Pa3paboTka MHCTPYKIUHM 110 OXPaHe TPYAa»
3.14.1 3apanue nis padoThbI:

1.MI3yunTh MCXOAHBIE MaTEpHAIIBI sl HAITMCAHWUS HHCTPYKIINY;
2. Pa3zpaboTaTh HHCTPYKLUIO IO POQeccusim;

2.1. O6mume TpeboBaHUs O€30MTACHOCTH;

2.2. TpeboBaHus nepen HauyaJIoOM padoThI;

2.3. TpeboBaHust 6€30MaCHOCTH BO BpeMsi pabOTHI;

2.4. TpeboBanus 0€30MaCHOCTU B aBAPUIHBIX CUTYaIUAX;

2.5. TpeboBanus paboTHl IO OKOHYAHUU PaOOTHI.

3.14.2 KpaTkoe onucaHue NpoBOAMMOro 3aHATHSA:

1. Obuiue ceeoenusn

WHcTpykuus 1no oxpaHe TpyJa SIBISETCS HOPMATUBHBIM JIOKYMEHTOM Il paOOTHUKA U
pa3pabarbiBaeTcss HUCXOAs M3 ero mnpodeccuu (3IEKTPOCBApPIUIMK, CTAHOYHHK, CIECaph,
JIEKTPOMOHTED, NOSIpKa U JIp.), TaK U Ha OTJAENbHBIM BUJ BBINOJIHAEMON paboThl (Ha BBICOTE,
MOHTa)XHbI€, HaJlaJI0YHbIe, PEMOHTHBIE, IPOBEJICHUE UCTIBITAHUHN H T.JI.).

Pazpa®oTka MHCTPYKIMI 1O OXpaHe TPyAa OCYIIECTBISIETCS Ha OCHOBAHUHU IIPUKa3a
(pactiopsbxeHus ) paboToaaTessl.

WHcTpykuus 1o oxpaHe Tpyaa ans paOOTHHMKAa pa3pabaThlBaeTCsl Ha OCHOBE
MEXKO0TPACIEBOM MIIM OTpACcIEBOM TUIOBOM MHCTPYKLUHU 110 OXpaHe TpyAa (a npu €€ OTCyTCTBUU
- MEXOTpACJIEBBIX W OTPACIEBBIX IMPaBHJ IO OXpaHE TpyJa), BKIIOYAIONIUE: JIEHCTBYIOIINE
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3aKOHBl M WHBIE HOpPMATHBHBIC IPABOBBIE AaKTBl, HM3y4eHHS BHJA pPabOT, AJISI KOTOPOTO
MHCTPYKIUS pa3pabaTbiBaeTCsl, U3YUEHHsI YCIOBUH TpyZa, XapaKTePHBIX ISl COOTBETCTBYIOIIEH
npodeccun (Bupa paboT), ONpeAeseHUs ONAacHbIX W BPEIHBIX MPOMU3BOJCTBEHHBIX (hAaKTOPOB,
XapaKTEepHBIX JJ1s1 pabOT, BBIMOIHAEMBIX paOOTHUKAMU COOTBETCTBYIOIIEH Mpodeccuu, aHaIn3a
TUIMYHBIX, HanOoJiee BEPOSTHBIX AJS COOTBETCTBYMOIIEH mpodeccun (Buaa padoT), MPUUYHH
HECYACTHBIX CJIy4yaeB Ha TPOU3BOACTBE M MNpodecCHOHATBHBIX 3a00jeBaHU, TpeOOBaHUMA
0€301aCHOCTH, U3JI0KEHHBIX B SKCIUTYaTallHOHHOW W PEMOHTHOW JOKYMEHTAIMHU OpTraHU3aIUii-
U3TrOTOBUTENEH OOOpYNOBaHUSA, a TaKXK€ B TEXHOJOTMYECKOW JOKYMEHTAlMM OpraHU3aluf C
Y4ETOM KOHKPETHBIX YCJIOBHUH MPOU3BOJCTBA, OIpeeseHus] Hanbonee 6e30MacHbIX METOJ0B U
NpUEMOB BBIMIOJTHEHUS IPUMEHUTENBHO K Mpodeccuu pabOTHUKA WM BULy pPaOOTHI.

WHCTpyKIMK BBIAIOT PA0OTAIOMIMM Ha PYKHM MOJ POCHHCH B JIMYHOM KapTOuke
MHCTPYKTaka WJIM BBIBEIIMBAIOT HA BUJHOM MecTe B pabodyeil 30He, UM XPaHAT B JOCTYITHOM
i paboratomux mecre. VX mepecmaTpuBaioT He pexxe 1 paza B 3 roga, a Takke B ciyyae
nepecMoTpa THUIMOBOM HHCTPYKIMH, HW3MEHEHMs] TEXHOJOTHMYECKOro Ipolecca WM YCIOBUMN
paboThl, MPUMEHEHHs] HOBOTO BU1a 000PYJOBAaHUS, ChIPbsl, HHCTPYMEHTOB H T. II.

B nHCcTpyK1LIHIO 110 OXpaHe TpyAa PEKOMEHAYETCs BKI0YaTh pa3/elbl:

Oo6mue TpeboBanms 6€30MaCHOCTH.

TpeboBanust 6€30MaCHOCTH MEepe] HAa4aIoM pabOTHI.
TpeboBanust 6€30MaCHOCTH BO BpeMsi pabOTHI.
TpebGoBanusi 6€30MaCHOCTH B aBAPUMHBIX CUTYaIIHSIX.
TpeboBanust 6€30MaCHOCTH 110 OKOHYAHUH PAOOTHI.

Ho Mepe HEeOOXOIMMOCTH B MHCTPYKLHIO 1O OXpaHE TpyAa MOXKHO BKIIOYaTh JPYTUE
pas3zaensl.

B paznene «O0mue TpedoBanus 6€301aCHOCTHY PEKOMEHTYETCA OTPaXkaTh:

YCIIOBUS JIOMYCKa pabOTHMKOB K CaMOCTOSITEIbHON paboTe MO COOTBETCTBYIOIIEH
npodeCCUu WM K BBHITOJHEHHIO COOTBETCTBYIOIIETO BHJA pabOT (BO3pacT, IMOJ, COCTOSHUE
3JI0pOBbsI, TPOBEACHUE HHCTPYKTaXKEH U T.11.);

- YKa3aHUs 0 HEOOXOAMMOCTH COOJIIO/IEHNUS TPABIJI BHYTPEHHETO paciopsaKa;

- TpeOOBaHUS 1O BBHITOJHEHUIO PEKUMOB TPYa M OT/IbIXA;

- TepevyeHb OMAaCHBIX U BPEAHBIX IPOU3BOACTBEHHBIX (PAKTOPOB, KOTOPHIE MOTYT
BO3/ICHCTBOBATH Ha paOOTHHKA B Tpoliecce paboThl;

- TepedyeHb CHElOJESK]bl, CIEeN00yBU U APYTUX CPEACTB WHIUBUAYAIbHOW 3alllUTHI,
BBIJJaBa€MbIX B COOTBETCTBHM C YCTaHOBJICHHBIMH HOpPMaMH, C YyKa3aHHeM OO0O03HaueHHH
rOCy/IapCTBEHHBIX, OTPACIEBBIX CTAHIAPTOB WJIM TEXHUYECKUX YCIOBUN Ha HUX;

- TpeGOBaHUs O 0OECTIEYCHHUIO MOKAPO- U B3PHIBOOE30MACHOCTH;

- TMOPANIOK YBEIOMJIEHUS aJMMHHUCTpAIlMM O CIy4dasX TpaBMUPOBaHUSA pPAaOOTHHKA U
HEHCIIPAaBHOCTH 000pyI0BaHMUs, IPUCTIOCOOJICHUI U HHCTPYMEHTA;

- YKa3aHUs 110 OKa3aHUIO TIePBO (1I0BpaueOHOM ) TOMOIIIH;

- TpaBWIa JUYHOM TUTHEHBI, KOTOpBIE IOJDKEH 3HATh U cOOMOAaTh pabOTHHUK MpU
BBITIOJTHCHUH Pa0OTHI.

B paznene «TpeOoBanus 0e30macHOCTH mHeped HA4ajJaoM paldoTbD» PEKOMEHIyETCA
BKJIIOYATh!

-TIOPSAIOK MOATOTOBKH pabouero Mecra, CpeJCTB WHANBHIyaTbHOMN 3aIUTHI;

- TOPAIOK MPOBEPKH HCIPABHOCTU OOOPYIOBaHUS, MPUCIOCOOIEHUN U MHCTPYMEHTA,
OTpaXX/I€HUH, CUTHATIHM3AIMH, OJIOKUPOBOYHBIX U APYTUX YCTPOWCTB, 3AIIUTHOTO 3a3€MJICHHS,
BEHTWISILIUM, MECTHOTO OCBEIICHHUS U T.I.; MOPSJAOK MPOBEPKH HCXOJHBIX MAaTepUalioB
(3aroTOBKM);

- TMOPSAOK MpueMa U MepeJaud CMEHbl B CIy4yae HEMpPEpPBIBHOIO TEXHOJIOTHYECKOIO
npoiiecca 1 paboTbl 000pyI0BaHHUS.

B pasmene «TpebGoBanusi 0e30macHOCTM BO BpeMsi PadOThD» PEKOMEHIYETCS
npeaycMaTpuBaTh:

DR =
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- cmocoObl M mpHeMBbl  0e30MacHOr0  BBIMOJHEHHS  paboT, WCIOIb30BaHUS
TEXHOJOTHYECKOT0 TPAHCIIOPTHBIX CPEJCTB, TPY30MOABEMHBIX MEXaHU3MOB, IPUCIIOCOOICHUN U
UHCTPYMEHTOB;

- TpeboBaHus O6e30macHOro0 OOpaIIeHUsI ¢ UCXOAHBIMUA MaTepuajiaMu (ChIpPbE, 3aTOTOBKH);
yKa3aHus 110 0€301MacHOMY COJIep>KaHHI0 paboydero Mecra;

- ICVCTBHUS, HAITPABJICHHBIE HA MPEIOTBPAILICHUS aBapUITHBIX CUTYyaIUH,

- TpeOOoBaHMsI, MPEABIBISIEMbIE K UCIOIB30BAHUIO CPEICTB WHAWNBUAYAIBHON 3allUTHI
pabOTHHKOB.

B paznene «TpedGoBanusi 0€30MaCHOCTH B aBAPUHHBIX CHTYalMSX» PEKOMEHIYETCS
U3JIarath:

- IepeYeHb OCHOBHBIX BO3MOYKHBIX aBAPUHHBIX CUTYAIMi U IPUYMUHBI UX BBI3BIBAIOIINE;

- JehcTBUs PaOOTHUKOB TMPU BO3HUKHOBEHUW aBapWil M CHUTYyalMil, KOTOPHIE MOTYT
MPHUBECTH K HEXKEJIATEITHHBIM TOCTIEICTBUSIM;

- JeHCTBHUS 1O OKa3aHUIO IEepBOl MOMOIIM MOCTPaJaBLUIMM IPU TPAaBMHUPOBAHUH,
OTpaBJICHUH U BHE3AITHOM 3a00JICBaHHH.

B paznene «TpebOoBanusi 0e30maCHOCTH MO OKOHYAHMH PadOT» PEKOMEHIYETCS
OTpaXkaTh:

- TIOPSIIOK OTKJIIOYEHHS, OCTaHOBKH, Pa30OpPKH, OYUCTKH U CMa3Ku O0OpYAOBaHUA,
MPHUCTIOCOOJICHHMIA, MAIIMH, MEXaHU3MOB U aNlapaTyphl;

- IOPSIIOK YOOPKH OTXOAOB, OJYYEHHBIX B XOJ€ MPOU3BOJICTBEHHOM NEATENbHOCTH;

- TpeGOBaHUs COOMIOICHNS JTMYHON TUTUEHBL;

- TIOPSIIOK M3BEILEHUS PYKOBOAUTENS pabOT 0 HEIOCTAaTKAX, BIMSIOMIMX Ha 0€30MacHOCTh
TpyJa, BEIIBICHHBIX BO BPEMS paOOTHI.

WNucTpykunu mo oxpaHe TpyJda IOJDKHBI COIEpKaTb MUHHMYM CCBUIOK Ha Kakue-In0o
HOPMAaTUBHBIC MPABOBBIE AKThI, KPOME CCBHIJIOK Ha MpaBHJIa, HA OCHOBAHUU KOTOPBIX OHHU
pa3paboTaHBbl.

B uHCTpyKIIMM HE TOJDKHBI MPUMEHATHCS CIIOBA, MOJAYEPKUBAIOLINE 0CO00€ 3HAYCHHE
OTJICNIbHBIX TPeOOBaHUM (HAPUMEP, «KaTETOPUUECKI», KOCOOCHHOY, «0053aTEIIbHOY», «CTPOTO»,
«0e3ycloBHO» M T.I.), TaK Kak BCe TpeOOBaHUS WMHCTPYKIHH JOJDKHBI BBITIOTHSATHCS
pabOTHUKAMU B PaBHOU CTETICHH.

3aMeHa CJIOB B TEKCTe HMHCTPYKUMH OYKBEHHBIM COKpalleHueMm (ab0peBuaTypoii)
JIOTTYCKaeTCs MPU yCIOBUH MOJTHON pacindpoBKU aO0peBUaTyphl MpH €€ MepBOM IPUMEHEHHH.

WNucTpykunu mo oxpaHe Tpyna Ui paOOTHHUKOB pa3pabaThIBAIOTCS B COOTBETCTBHH C
HAaWMEHOBAaHHEM TMpoQeccCuii W TepeuyHeM BHUIOB paboT, yTBEp)KIaeMbIMH pPabOTOmATETIEM:
[lepeyeHb WHCTPYKIMA, TOUICKANIMX pPa3pabOTKe, YTBEPKIACTCd PYKOBOIUTENEM H
pacchliaeTcs B CTPYKTYpHBIE TIOJIpa3iesieHUsl OpraHu3alii.

WNucTpykumu 1o oxpaHe Tpynaa Aisi paOOTHHKOB pa3pabaThIBAIOTCS PYKOBOJIUTEIEM
COOTBETCTBYIOIINX CTPYKTYPHBIX MOJpa3aeicHuil (ciyx0) opranuzanuu (mpuMep opopMIIeHUs
MHCTPYKLIUU TIPUBEIEH HUXKE) U YTBEPXKAAIOTCS MPHKA30M pabOToJaTessl MO COTJIACOBAHUIO C
COOTBETCTBYIOIIMM  MPOQCOIO3HBIM  JIMOO  WHBIM  YIOJHOMOYECHHBIM  PaOOTHUKOM
MPEJICTABUTEIBHBIM OPTaHOM.

Cnyx0a oxpaHbl Tpyaa (CHEIHAIUCT MO OXPaHE TPyJ/a) OpraHU3AMMH OCYIIECTBISICT
KOHTPOJIb 332 CBOEBPEMEHHON pa3padOTKOH, NPOBEPKOW, MEPECMOTPOM U YTBEp)KICHHEM
UHCTPYKUMH 10 oOXpaHe Tpyda i paOOTHUKOB, OKa3blBa€T METOJUYECKYI0 IOMOIIb
paboTHHKAM.

Jlyis BBOIMMBIX B JEMCTBHE HOBBIX M PEKOHCTPYHWPOBAHHBIX MPOHM3BOJACTB JOMYyCKAaeTCs
pa3paboTka BpeMEHHBIX HHCTPYKIIHIA MO OXpaHe Tpy/ia sk paOOTHUKOB.

BpemenHble HHCTPYKIIMM HO OXpaHe TpyZda JOJKHBI oOecreunBaTh 0e30MacHOE BEACHHE
TEXHOJIOTHYECKUX IporeccoB (paboT) u 0Oe30macHyr0 SKCIUTyaTaluio OOOpYyJOBaHUS H
pa3pabaTbIBalOTCS Ha CPOK /10 MPUEMKH YKa3aHHBIX ITPOU3BOJICTB B AKCILTyaTAalHIO.

WucTpykumn A paOOTHHKOB, 3aHATBHIX B3PBIBHBIMH paboTaMu, OOCITYXHBaHUEM
JNEKTPUYECKUX YCTPOWCTB M YCTAHOBOK, TPY30MOABbEMHBIX MAIlMH, KOTEJIbHBIX YCTAaHOBOK,
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COCYJZIOB, Pa0OTAIOMIMX IO/ AABICHUEM, U JJISl IPYTUX pabOTHUKOB, TpeOOoBaHUS OE30MAaCHOCTH
TpyZla KOTOPBIX YCTAHOBJCHBI B MEXOTPACICBBIX M OTPACICBBIX aKTaX, YTBEPKIAEMbIX
denepanbHbIMU  Ham3opamu Poccum, pa3pabaThiBalOTCs Ha OCHOBE YKa3aHHBIX aKTOB U
YTBEPXKIAIOTCS B TIOPSAKE, YCTAHOBICHHOM 3THMH OpraHaMH.

[TpoBepky M mepecMOTp MHCTPYKIHMH MO OXpaHe Tpyna uis paOOTHHUKOB OpPTraHU3YeT
paboronarens. [lepecMOTp HHCTPYKIMI JOHKEH MPOBOAUTHLCS HE PEKE OJHOTO pasza B S JIeT.

WHCcTpyKUIMy 1O 0XpaHe TpyZa /Ui paOOTHUKOB TOCPOYHO ITEPECMaTPUBAIOTCS:

a) MU MEePeCMOTPE MEKOTPACICBBIX M OTPACIEBBIX MPABUI U TUIOBBIX WHCTPYKIMH IO
OXpaHe TpyJa;

0) MIpU U3MEHEHUH YCJIOBUH TpyJa paOOTHUKOB;

B) P BHEJIPCHUH HOBOW TEXHUKHU U TEXHOJIOTHH,

r) 10 pe3yJibTaTaM aHalli3a MaTepHajoB pacCiIeJIOBaHUN aBapwii, HECYACTHBIX
CJIy4aeB Ha MPOU3BO/ICTBE U MPOPECCUOHATBHBIX 3a00JICBaHU;

) mo TpeOOBaHUIO TPEACTABUTENICH OpPraHoB IO Tpyay cyOwmekToB Poccuiickoit

Ddenepauy UM OpraHoB ¢enepaibHbIX Haa30poB Poccum.

Ecnu B Teuenue cpoka IeHCTBUS MHCTPYKLUHU 1O OXpaHe TpyAa AJis pabOTHUKA YCIOBUS
€ro TpyJa HE H3MEHWINCh, TO MpPHUKa30oM (pacmopsbkeHueMm) pabotonarens e€ nelcTBuUs
IPOJJIEBAETCS Ha CIEAYIOIIUN CPOK, O YeM JeJIaeTcsl 3alliCh Ha MEePBOil CTpaHMIle WHCTPYKLUU
(craBarcs Tekymias pgara, mTamn «llepecMOTpeHO» M TOANUCH JIHIA, OTBETCTBEHHOIO 3a
NePECMOTP UHCTPYKLIHUHU, IPUBOAATCA HAUMEHOBaHHUE €ro JOKHOCTH M paciu(PpoBKa MOIMHUCH,
YKa3bIBAETCS CPOK MPOJICHUS HHCTPYKITUN ).

Y pyKOBOAMTENS CTPYKTYPHOTO ToApa3aeiieHus (CIyXObl) oOpraHu3amuu JOJDKEH
XPaHUTCS KOMIUIEKT JCUCTBYIOIIMX B MOApa3/elneHnn (CIyx0e) MHCTPYKIUN M0 OXpaHe Tpynaa
JUIs1 paOOTHUKOB JJAHHOTO TIO/Ipa3iesieHus (CITy»KO0bI), a TAKKE TIEPEUCHb TUX UHCTPYKIIHH.

MecToHaxOXKACHHE 3TUX WHCTPYKIUH MO OXpaHe Tpyla Ui paOOTHUKOB OMpEIeNsieT
PYKOBOAMTENb CTPYKTYPHOTO MOPA3ACTCHHS (CITyKObI) C yUeTOM 00ECIIEYCHHS TOCTYITHOCTH 1
yno0CTBa 03HAKOMIICHHSI C HUMH.

WucTpykunu mo oxpaHe Tpynaa s pabOTHUKOB MOTYT OBITh BBIIAHBI UM Ha PYKH (101
paciuCKy B JTUYHON KapTOYKE MHCTPYKTaXKa) M1 M3YYCHHS NIPHU MEPBUYHOM HHCTPYKTaKE HA
paboueM MecTe OO BBHIBEIICHBI Ha pa0OYNX MECTax WJIU ydacTKax, JIMOO JOJIKHBI XPAaHUTHCS B
WHOM MECTE, IOCTYITHOM JIsl pAOOTHUKOB.

VY4eT HHCTPYKIUH 10 OXpaHe TpyAa AT paOOTHUKOB OCYIIECTBIISETCS CIYXKO0H OXpaHbI
TpyZa (CIEeUUaINCTOM 110 OXPaHE TPyAa) OpraHU3aluu.

B xaxmoit pa3paboTaHHON WHCTPYKIIMH 110 OXpaHE TPyJda, KOTOPYIO COCTaBIISIOT
CTYJEHTBI, TPUBOJIUTCS CIIMCOK MCIOJIb30BAHHBIX JTUTEPATYPHBIX HCTOYHUKOB B COOTBETCTBUU C
BbI/IaHHBIM 33/IaHUEM.
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(TUTYNBHBIN JTUCT HHCTPYKLIUH 110
OXpaHe Tpyza /Ui pabOTHUKA)

(HaMCHOBaHHE OPTaHU3AIHN)

CornacoBaHo Y1BEpxKAAO
(HaMMEHOBAHKE JIOJPKHOCTH PYKOBOIUTEIIS ( HAMMEHOBaHME JOJDKHOCTH paboTomaTes,
po¢COI03HOTO TUOO0 UHOTO HOJIIIHCh, €€
YIOJIHOMOYEHHOTO pa0OTHUKAMH OpTaHa, pacmpoBKa, AaTa MOATBEPKIACHUS)

MOJIIUCE, €€ pacmudpoBKa, 1aTa
COTJIACOBAHUSA )

HNHCTPYKIUA
10 OXpaHe TPyAa 1A

( HauMeHOBaHHUE NPOPECCHH JIMOO0 BUIA PadbOT)

(0bo3HaUeHUE)

[Ipumeuyanue. Ha o0OpOTHON CTOpOHE HMHCTPYKIIMH PEKOMEHIYETCS HAIMYHUE BH3:
pa3paboTyrka UHCTPYKLIUHU, PYKOBOJUTENS (CIIELUAINCTA) CIYXKObI OXpaHbl TPy, YJHEPTeTHKA,
TEXHOJIOTa M APYTUX 3aMHTEPECOBAHHBIX JIMII.

O6opynoBanue, UCX0IHbIC MaTepraibl. CeIbCKOX03sUCTBEHHAs] MallTiHa (CTalmoOHapHAs
WJIU TIOJIBUKHAS ), MALIMHHO-TPAKTOPHBIN arperar.

Tunosast MHCTPYKIMS 110 OXPaHE TPyAA.

3aB0/ICKO€ PYKOBOJCTBO MO 3KCIUTyaTalluu JaHHOTO BUA TEXHUKHU.

I'OCTeo1, OCTr1, CCBT B 3aBUCUMOCTH OT BH1a paOOT U UCIIOIH3YEeMOM TEXHUKH.

Martepuansl paccieloBaHUST HECYACTHBIX CiydaeB, akThl mo ¢opme H-1, umeromiue
OTHOIIICHUE K TaHHOHW Tpodeccuu wim BUAY pabOTHI.

[Tonoxxenue o pazpaboTke UHCTPYKIIUHN IO OXpaHe TPy/a.

3.14.3 Pe3yabTaThl U BHIBOJBI:

1. W3yuntp HeoOXOauMbIe HOPMATHBHBIC JOKYMEHTHI W HCXOJHBIC MaTepUaibl s
COCTABJICHUS] UHCTPYKIIVH.

2. V3yunuThb TEXHOJIOTMUECKUN MpPOLECC, BBISIBUTE BO3MOXHBIE OIMACHBIE U BpPEIHBIC
IIPOU3BOJICTBEHHBIE (DAaKTOPHI, BO3HUKAIOIINE MTPU HOPMAJIbHOM paboTe U MpHU OTKIOHEHUSAX OT
ONTUMAIBHOTO PEKUMA, OMPEJICTUTE MEPHI U CPEICTBA 3AIIUTHI OT HUX.

3. Onpenenuth 0e30IMacHBIE TPUEMBI pabOT, UX TOCIEAO0BATENBHOCTD. [Ipoanamu3upyiite
MPUYMHBI HECYACTHBIX CIIyYaeB, MPOHU3OMIEANINX C paOOTHUKAMH JaHHON MpodeccCuu WIH Mpu
BBIMIOJTHEHUH JAHHOTO BUJA PaOOTHI.

4. B ordere O MpaKTUYECKOW paboTe omucaTh OO0ImMe TPeOOBaHUS K COCTABICHUIO
MHCTPYKIUI IO OXPaHE TPYy1a, UX CTPYKTYPY.

5. Pe3ynbrarel paboThl MpenCcTaBUTh B BUJEC Pa3paOOTaHHOM MHCTPYKLUHU IO OXpaHe

TpyZa.
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3.15 lIpakTuyeckoe 3ansaTue Ne I13-15 (2 gaca).
Tema: «Pacyer 3BaKyaMOHHBIX IyTeH, BBIXOJOB M MNOTPe0HOro 3amaca BOAbI Ha
MOKAPOTYIICHUE»

3.15.1 3apanue nist padoThbI:

1. Meronuka pacdyera 3BaKyallMOHHBIX ITyTel, BEIXOI0B M MOTPEOHOTO 3araca BOJIbI,
2. Pacuer sBaKyallMOHHBIX ITYyTEW U BBIXOJIOB;
3. Pacuer moTpeOHOTO 3amaca BOJIbI Ha MOXKAPOTYIIICHHUE.

3.15.2 KpaTkoe onucaHnue NpoBOAMMOro 3aHSATHA:

1. Obwue ceedenusn

OmnacHbiMu (akTOpamMH, BO3JEHCTBYIONIMMU Ha JIIOIEH W MaTepuUalibHBIE LIEHHOCTH BO
BpeMsI IT0Kapa, SIBIISIFOTCS:

— IUJIaMsi U UCKPBI;
— MOBBIIIEHHAs TEMIIEPATYPa OKPYKAIOIIEH Cpebl;
— TOKCHYHBIE MPOAYKTHI TOPEHHS K TEPMUUYECKOTO PA3JI0KECHHUS;
— JIbIM;
— MOHMKEHHASI KOHIIEHTPALIMS KUCIOPO/a.
K BTOpHUYHBIM NPOSBICHUSM OMACHBIX (PAKTOPOB MOKapa OTHOCATCSL:
— OCKOJIKH, YaCTH Pa3pyILIMBIIUXCS allllapaToB, arperaToB, yCTaAHOBOK, KOHCTPYKIIHIA;
— paAMOAKTUBHBIE W TOKCHYHBIE BEIIECTBA M MATEPHAJbl, BBILEANIME W3 PA3PYLICHHBIX
anmnaparoB U YCTaHOBOK;
— 3JIEKTPUYECKUI TOK, BO3HUKIIUI B PE3yJIbTaTe Pa3pyLICHHS 3JIEKTPOYCTAHOBOK;
— OTHETYILAIINE BEUIECTBA,
— onacHble ()aKTOPhHI B3phIBa, IPOU3OIIEAIIETO BCIEACTBUE MOKapa (MaKCUMalbHOE JaBIICHUE
Y TEMIIEpaTypa B3phIBa);
— CKOpPOCTb HapacTaHUsl AaBJICHUsI ITPU B3pBIBE; AaBJIeHHE BO (PPOHTE yAapHON BOJIHBI;

— npoOsiye u hyracHble CBOMCTBA B3PBIBOOIIACHOM CPEJIBL.

3avacTyio B MOKape 4YeJOBEK MOrubaeT He CTOJIBKO OT OTKPBITOTO IJIaMEHH, CKOJBKO
OT BIIMSHUSL TOKCHYHBIX MPOAYKTOB ropeHus. OOBIYHO B HOPMAIBHBIX YCIOBUSX B IpOIECCE
JBIXaHHS YEJIOBEK MOIJIOAET U3 OKPYKAIOLIEH Cpellbl KUCIOPOI U BBIJEISIET YIVIEKUCIBIN Tas.
UenoBek 3a CYET MONEPEMEHHBIX BIAOXOB M BBIJIOXOB BEHTWIMPYET JIETKHE, MOIACPKUBAS B
JIETOYHBIX My3bIpbKax (aJ1bBeojax) OTHOCUTEIBHO MOCTOSIHHBIN Ia30BbIi cocTaB. B armochepHom
BO3AyXe Ooubloe conepkanue kucinopoaa (20,9%) u HU3Koe coleprKaHUe YrISKHUCIOTO Tras3a
(0,03%). IIpu BBIIOXE conepKaHHE KUCIOPOAA B BO3AYyXe MOXKET JocTurarh 16% u yriiekucioro
raza 4—5%.

B ycnoBusix moxapa co3garoTcsl yCIOBHSI, pe3KO OTIMYAIOUIMECS OT OOBIYHBIX YCIIOBHIA
IIPOU3BOJCTBEHHOM ACATEIIBHOCTH JIIOICH.

[Ipn Bnopixanuu Bo3ayxa, conepkamero 0,1% okucu yriaepoma, B TeYeHUE daca
HAOIOAIOTCSl CUJIbHAsI TOJIOBHAsE OOJb, TOIIHOTA, MBIIIEUHAsi CIA0OCTh, CYIOPOTH, MOTEps
co3HaHus. Bapixanne Bosayxa ¢ coxepxanueM 0,5% oxucu yriepoga B Tedenue 20—30 muH
IPUBOAUT K cMepTH. BripixaHue Bo3ayxa, coaepkamiero 4—o6% yrieKUcnoro rasa, BbI3BIBAET
ol1iee HeJAOMOTraHHE, TOJOBHYIO 00Jb, TOJIOBOKpYKeHHe, a mpu KoHueHTpauuu 10% moxer
HACTYIIUTh CMEPTh.

[Ipu onpeneneHHbIX TEIIOBBIX UMITYJIbCAaX BOZHUKAIOT OKOTH OTKPBITHIX U 3AILUIIEHHBIX
OJISKI0N y4acTKOB KOKU. OOBIYHO PA3UYAIOT YE€THIPE CTETICHU 0KOTOB.

Oxor TepBOM CTEMEeHHW TPEICTABIIeT COOOM TOBEPXHOCTHOE TIOPWKEHUE KOXKHBIX
MOKPOBOB, BHEILIHE BhIpaXkarolleecs B MOKPACHEHUH (rUnepeMun) U oTeuHocTu. Okorosas paHa,
KaK TIPaBHJIO, HE 00paszyeTcs. 3aKUBICHUE HACTYAeT OOBIYHO B TeUCHUE 2—4 THEH.
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Osxor BTOpPOW CTENEHH XapaKTepu3yeTcs 00pa3oBaHMEM Iy3blpeil Ha (OHE OTEYHBIX
KOKHBIX TTOKPOBOB. YUepe3 3—4 NTHS CepO3HOE CONEPHKUMOE MYy3bIPE paccachIiBaeTcCs, a B cliydae
UHQHULIUPOBAHUA 00PA3YIOTCS THOSIIUECS, MEIJICHHO 3)KUBAIOIIUE PAHBL.

Jly1st o’)kora TpeThel CTETIEHU XapaKkTepHO OMEPTBICHUE (HEKPO3) TITyOOKHX CIIOEB KOXKH.
3a)KUBJICHUE YYaCTKOB HEKpO3a IPOUCXOJUT MEUJIEHHO U IPOJODKAETCS 10 HECKOJIBKHX
MECSIIEB.

Osxor 4eTBEepTOM CTETEHU NPUBOAUT K OOYTIMBAHUIO M HEOOPATUMBIM N3MEHEHHUSIM BCEX
MATKHUX TKaHEH, a MHoTAa U KocTel. Ha MecTe 05)koroB 00pa3yroTcs riTyOOKHE paHbl, KaK MPaBUJIO,
HE CIIOCOOHBIE K CAMOCTOSTEIILHOMY 3aKuBJIeHMIO. Eciu Takol oxxor oxBatbiBaeT 6omnee 10%
KO>KHOM MMOBEPXHOCTH, BOSHUKAET TSDKEIask 0’KOroBasi 00J1e3Hb, HECOBMECTUMAS C KHU3HBIO.

Jlerue Bcero mpeaycMoTpeTh HEOOXOAMMBbIE IPOTUBOIIOKAPHBIE MEPOIIPUATHUS B IIpOIECCEe
MPOEKTUPOBAHUS 3JaHUM M COOPY)KEHUU WU B TEPUOJ UX CTPOUTENIbCTBA, U 3HAYUTEIHHO
CJIO’KHEE 3TO CAAeIaTh, a UHOTIA HEBO3MOXKHO, KOTJ1a 3/1aHUE YK€ TIOCTPOEHO U AKCILUTYaTUPYETCSL.

Jl711 BOBHUKHOBEHHS TOpeHus TpeOyeTcsl Hamu4ue TpexX (PaKTOpOB: FOPIOYEro BEIIECTBa,
OKHCIIUTENSI U MCTOYHHMKA 3aKUraHus. ['oproyee BEIIECTBO M OKUCIUTEIh O0pa3yloT TOPIOYYIO
cpeny.

[TpenorBpamenue noxapa nmo 'OCT 12.1.004, Takum 00pa3om, J0CTUTACTCS:

MpeaoTBpaliecHueM 00pa3oBaHUs TOpOYeH cpenbl W (MIM) TPENOTBpAIICHHEM
o0pa3oBaHUs B roproueii cpeie (UM BHECEHHS B HE€) MCTOYHUKOB 3a)KUTaHUSL.

IlpenoTrBpamenne o0pa3oBaHusi TopOYeil cpeabl o0OecrieunBaeTCs OJHUM W3
CIIEAYIOINX CIIOCOOOB MIJIM UX KOMOUHAITHECH:

—MAaKCUMaJIbHO BO3MOXKHBIM TPUMEHEHHEM HETOpIOYMX U TPYJHOTOPIOUMX BEIIECTB U
MaTepHaloB;

—MaKCUMaJIbHO BO3MOXKHBIM 110 YCJIOBUSIM TEXHOJIOTUU U CTPOUTEIHCTBA OTPAHUYEHUEM MacChl U
(nmm) obbemMa TOpPIOYMX BEIECTB, MaTepHaIoOB M Haubojee Oe30macHBIM CIIOCOOOM HX
pasMelieHus;

—U30JISIMEN roproyei cpepl (MpUMEHEHHEM U30JIMPOBAHHBIX OTCEKOB, Kamep, KaOuH U T. I1.);
—TnoepKaHueM 0e30MacCHONM KOHIIEHTPAIIUY TOPIOYEH CPEIbI;

—TOJIep)KaHUEeM TEeMITepaTyphl U JABJICHUS CPEJIbl, TPU KOTOPBIX PACIPOCTPAHEHHE TUIAMEHHU
UCKJIIOYaeTCs;

—MAaKCUMaTbHOW MEXaHU3allheld U aBTOMATU3AIMEH TEXHOJIOTHUECKUX MPOIIECCOB, CBI3aHHBIX
¢ oOpalleHueM roprovrX BEUIECTB;

—YCTaHOBKOW TOXapOOMacHOTO O00OpyIOBaHHMS IO BO3MOXKHOCTH B  H30JUPOBAHHBIX
MOMELIECHUSIX WJIM Ha OTKPBITHIX IJIOMIAAKAX;

—IIPUMEHEHHEM YCTPOMCTB 3aIUThl MPOU3BOJACTBEHHOTO OOOPYJIOBAaHUS C TOPIOYUMH
BEIIECTBAMU OT TOBPEXKJEHUI M aBapuil YCTaHOBKOM OTKJIIOYAIOUIMX, OTCEKAIOMIUX U APYTHX
YCTPOUCTB U Ap.

IIpenorBpanienue 00pa3oBaHusi B roproyei cpeae HCTOYHNUKOB 32:KUTAHUSA TOCTUTACTCS
OJTHUM U3 CIIEIYIOIUX CIIOCOOOB MITH UX KOMOUHAITUEH:

—TIpUMEHEHUEM MAIlIH, MEXaHU3MOB, 000PYIOBaHHUSI, YCTPOUCTB, MPU SKCILTyaTallud KOTOPBIX HE
00pa3yrOTCSt ICTOYHUKH 3Q5KUTAHUS;

—TIIpUMEHEHHUEM 3JIEKTPOOOOPYI0BaHUSI, COOTBETCTBYIOIIETO M0KAPOONACHOM U B3PHIBOOMIACHOM
30HaM;

—TpUMEHEHUEM B KOHCTPYKIIMH OBICTPOACUCTBYIOUIMX CPEACTB 3alIMTHOTO OTKIIIOUEHHS
BO3MOKHBIX UICTOYHHKOB 32)KUTAHUS;

—TpUMEHEHHEM  TEXHOJIOTMYECKOTO  Mporecca U 00OpYAOBaHUS, YAOBIETBOPSIOLIETO
TpeOOBaHUSIM 3JIeKTpocTaTHuecKol uckpodesonacuoct no 'OCT 12.1.018;

—YCTPOWCTBOM MOJTHHE3AIIUTHI 3JJaHHUI, COOPYKEHUI 1 000PYI0BAHHUS;

—TI0Iep)KaHUEeM TEMIIepaTyphl HarpeBa MOBEPXHOCTH MAIllMH, MEXaHU3MOB, 00OpPYIOBAaHUS,
YCTPOMCTB, BEIIECTB U MATEPUAJIOB, KOTOPHIE MOTYT BOMTH B KOHTAKT C TOPIOYEH CpelioH, HUKE
IPEIENbHO TOMYCTUMOM, cocTaBistomel 80% HauMeHbIIel TeMIepaTypbl CaMOBOCILIAMEHEHUS
TOPIOYEro;
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—WCKITIOYCHUEM BO3MOXKHOCTH TOSIBIICHUSI UCKPOBOTO paspsiia B TOpIOUYed cpele ¢ dHepruei,
pPaBHOM U BBIIIE MUHUMAJIbHOM SHEPIUU 3aKUTAHUS;

—TPUMEHEHUEM HHCTPYMEHTA, He 00pa3yIoIIero HCKp mpu padoTe C JIETKOBOCIIAMEHSFOIIIUMUCS
KUJKOCTSMHU U TOPIOYMMHU ra3aMu;

—IIUKBUJALHUEH YCIOBUH IS TEIJIOBOTO, XUMHUYECKOTO M (MIU) MHUKPOOHOIOTUYECKOTO
CaMOBO3TOpaHusl OO0palaloUINXCA BEIIECTB, MATEPHAIOB, U3/IEIUN U KOHCTPYKLUHN U JIp.

Orpanuvenue Maccbl U (WiIHM) 00beMa rOpPOYMX BelIeCTB M MATEPHAJIOB, a TaKXKe
HamOosee Oe30macHBI CIOCOO WX Pa3MEIIEHUS JOCTUTAIOTCS TPUMEHEHHWEM OJHOTO U3
CIIEAYIOUINX CIIOCOOOB WIIM UX KOMOWHAIINEH:

—YyMEHbIIIEHHEe Macchl U (Wiu) oO0bema TOpIOYMX BEIIECTB U MaTEPHANOB, HAXOIALINXCS
OJTHOBPEMEHHO B IMOMEIICHUH WU Ha OTKPBITHIX IJIOMIA]IKAX;

—YyCTPOMCTBO aBApUMHOIrO CJIMBA MOKAPOOMACHBIX XUAKOCTEH U aBaApUUHOIO CTPABIMBAHUSA
TOPIOYHX Ta30B U3 anmnapaTypbl;

—YCTPONCTBO Ha TEXHOJIOTMYECKOM 000pY0BaHUH CUCTEM MIPOTHUU BO B3PHIBHOMW 3aIlIUTHI;
—TIepUOIUYECKass OYHMCTKA TEPPUTOPHH, Ha KOTOPOW pacroyiaraercs OOBEKT, MOMEIICHHH,
KOMMYHUKAIIH, anmnaparypsl oT TOPIOYNX
OTXOJIOB, OTJIOXKEHUH IMBLIH, ITyXa | T. I1.;

—YyAaJeHne M0XKapoONacHbIX 0TX0JI0B IPOU3BOJICTBA;

—3ameHa  JjerkoBocmiamensiomuxest  (JIBXX) wu roproumx  (I'K)  xumakocteir  Ha
nokapoOe30nacHble TEXHUYECKHE MOIOIINE CPEICTBA.

OrpanuyeHue pacnpocTpaHeHHsl MOKapa 3a npeesibl 04ara JOCTUTaeTCsl TPUMEHEHHEM
OJTHOTO M3 CICAYIOIINUX CIIOCOO0B MIJIM X KOMOWHAITHEH:

—YCTPOMCTBO MPOTHUBOIIOKAPHBIX TPErpa;

YCTPOWMCTBO aBAPUITHOTO OTKIIOYEHHUS U MEPEKIIIOYEHHSI YCTAHOBOK U KOMMYHUKAITUH;

MPUMEHEHHE CPENICTB, MPEAOTBPALIAOIINX WM OTPAHUYMBAIOIINX Pa3lIUB U PACTCKAHHE
JKUJIKOCTEU MPHU MOKapE;

— NPUMEHEHHE OTHENPErPKAAIONIMX YCTPOUCTB B oOopyroBaHuu u JAp. Kaxkawiit
00BEKT IOKEH UMETh TaKoe 00BEMHO-TNIAHUPOBOYHOE U

TEXHUYECKOE WCIOJTHEHHEe, YTOOBI JBaKyamus IOJel M3 Hero Obula 3aBepileHa [0
HACTYIUIEHUs] TPEIeNbHO JOMYCTHMMBIX 3HAueHH omacHbIX (aKTOpoB TMoOXKapa, a IHpu
HEIeJIeco00pa3HOCTH IBaKyaluu ObUTa oOecrieueHa 3aluTa JIo1ei B 00beKTe.

Jlyst obecrieueHnst BaKyal HEOOXOAMMO:

—YCTaHOBUTHh KOJMYECTBO, pPa3MEepPbl U COOTBETCTBYIOIIEC KOHCTPYKTUBHOE HCIIOIHEHHE
9BaKyallIOHHBIX ITyTeH U BHIXOJIOB;

—00€eceYnTh BO3MOKHOCTh OSCTIPETSITCTBEHHOTO IBHYKSHHUS JTFO/ICH 110 3BAKYAI[MOHHBIM ITYTSIM;
—OpraHu3oBaTh MpU HEOOXOAMMOCTH YIpaBIEHUE IBUKEHHEM JIOACH MO 3BaKyallMOHHBIM
IyTsM (CBETOBBIE YKa3aTeld, 3ByKOBOE M PEYEBOE OIOBEILCHUE U T. T1.).

CpenctBa KOJUIGKTMBHOM W MHAMBHUIYAIbHOM 3allUThl  JOJDKHBI  0OecrednBaTh
0€30I1acHOCTS JIFO/ICH B TEUCHHE BCET'O BPEMEHH JCHCTBUS OMACHBIX (DAKTOPOB MOKapa.

KonnextuBHyio 3amuty cienyer obecrieunBaTh € MOMOLIbIO MOXapoOe30MacHbIX 30H U
JIPYTruX KOHCTPYKTUBHBIX perieHuil. CpencTBa WHAMBUIYATbHON 3alllUTHI CIEIyeT MPUMEHSTH
TaKXe IS OKAPHBIX, YUaCTBYIOIIUX B TYIICHUU MOXapa.

Cucrema TPOTHBOABIMHOW 3alUTHl OOBEKTOB MIOJKHA OOECTeuMBaTh HE3aJIbIMIICHHE,
CHIDKEHHUE TeMIIepaTyphl U yAaJeHHe MPOIYKTOB TOPEHUS U TEPMUUYECKOTO PA3JIOKEHUS Ha MyTsIX
IBaKyallMd B TEYCHHUE BPEMEHH, IOCTATOUHOTO /ISl SBAKYallHH JIIOJICH, U KOJUIEKTUBHYIO 3aIUTY
JIOJIEN U 3alIUTy MaTepUAIbHBIX IEHHOCTEH.

Ha xaxxnoM o0bekTe JODKHO OBITh 00eCreueHO CBOCBPEMEHHOE OIMOBEIICHUE JIIOJICH |
(MM) cUTHANU3aIKs O MOXKape B €ro Ha4albHOM CTaui TEXHUUYECKUMHU WM OpraHU3allMOHHBIMU
CPEICTBAMH.

[lepeuerr u 00OCHOBaHWE JOCTATOYHOCTH JUIA 11€JeBOM A()PEKTUBHOCTH CPEICTB
OTIOBEIICHUS U (UJIM) CUTHAIHM3AINHA Ha 00BEKTaX COTJIACOBBIBACTCS B YCTAHOBJICHHOM ITOPSIIIKE.
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2. Pacuem 36aKyayuoHHbIX Nymeil U 6b1X0006

Bo Bpems 3aropanus W TyIICHHS TOKapa BaKHOHW 3a7adeil sBIIETCS OOecredeHue
YCIEIIHOW 3BAKYyaLUH JIFOAEH, )KUBOTHBIX U MaT€pUAJIbHBIX LIEHHOCTEH.

JlomycTuMass MpOJOKUTENBHOCTh HBAaKyallUM 3aBUCHT OT BPEMEHHM JOCTHXKCHHS
KPUTUYECKUX JUISl UETIOBEKA YCIIOBHIA:

1. Kputnaeckoit remneparypsl (60°C)

2. CHmwkeHus KoHIeHTpauu kucioposa (O;) B BO3ayxe MOMEIIeHU

3. CHmXeHue BUIUMOCTH U3-3a 3a0LIMICHUS

4. TlosiBeHUS! TOKCUYECKUX BEIIECTB

OCHOBHBIE TAPAMETPHI YBAKYaIIHHN:

1. CxopoCTh IBHIKEHUS JIFOJICKOTO TTOTOKA, (M/MIH)

2. TInoTHOCTB pa3MenieHus JTI0eH Ha TUTOIaAN YIacTKa dBaKyalluH, (‘IGJ‘I/MZ)

3. IpomyckHasi cCOCOOHOCTH ITyTeH (BBIXOAOB), (YEI/MHH)

CxopocTh ABWKEHUS V TIpH BBIHYXACHHOW dBaKyalluy MpUHUMAIOT- 16 M/MUH;

I[To nectuune BHU3- 10 M/MuH; BBEpX- 8§ M/MUH.

HNomyctumoe Bpems (T) sBakyammm w3 3manuii | wm Il cremeneld OTrHECTOMKOCTH
IPUHUMAIOT- 6 MUH;

W3 3manmii 11l 1 IV creneneit oruecTOMKOCTH- 4 MUH;

W3 3panuii V cTenieHn OTHECTOMKOCTH- 3 MUH.

JIist IeTCKUX y4pexeHU BpeMs SBaKyaluu yMeHbIIaoT Ha 20%.

Pacuer Benercs B clieAyrOMEn MOCIEI0BATEIbHOCTH:

1. [IpenensHo momyctuMasi AnauHa (M) 2BaKyallMOHHOTO y4yacTKa OMpenensercs IO

dbopmyre:

L,=V-T, (1)
rie V- CKOpOCTh JBUKCHHS JTIOJICH, M/MHUH;
T- momycTumoe BpeMs 3BaKyalliu, MUH.

Jlomyctumasi JUIMHA SBaKyallud JoJkHA ObITh He Oomee 50 M. B OJHOITaXKHBIX
Npou3BOACTBEHHBIX 37aHusIX | u Il cremneHell OrHeCTOMKOCTH C MPOM3BOJCTBAMU KaTErOPUU-
«A» u He 6onee 100 M. B 3nanusx kateropuit «b» u «B». B MHOTOATaKHBIX MPOU3BOICTBEHHBIX
3IAHUSAX ATO PACCTOSIHUE COOTBETCTBEHHO 40 1 75 M.

2. IlmoTHOCTH (qen/Mz) pa3MelleHus JIIoJe Ha IJIOIMIAayd 3BaKyallMOHHOTO y4dacTKa
(mokazarens CBOOOIBI MIEPEMEIIEHHS ) OTIpeIesieTcs Mo hopmye

A=N/S, 2)

rae N- 4Yucio 4YeloBeK Ha IUIOMIAMM YyYacTKa ¢ YYeTOM 3aHMMAaeMOW TIUIOMIaJd B
TOPU3OHTANIbHOM Mpoekiuu yenoseka- 0,1...0,13 Mz, ¢ prok3akom- 0,32 M’ (B 3aBUCUMOCTH OT
€ro BO3pacTa, BUJIa OJICK/IbI M IIEPEHOCUMOTO TPy3a)

S- miomianp MyTH yyactka 3Bakyaluu, M.

MaccoBble JTI0JICKHE TOTOKHA XapaKTEPHBI MPOJOJbHON TUIOTHOCTHIO, KOTOpask TOCTUTACT
10...12 wen/™® s B3pocibix u 20...25 qes/M” JUISL eTeH-IKOIbHUKOB.

3. PacueTHoe 3HaueHMe WIMPHHBI 3BaKyallMOHHOro ydacTtka (B,) omnpenmenserca mo
dbopmyre:

B, =N/Ly- [l w; (3)
rae N- yucio JIoaeH, 4e;
L,- npenenbHO [onmycTUMast AJIMHA, M;
/- IIIOTHOCTH pa3MEICHUs JI0/Ie Ha TUIOMIAIN YYacTKa, gen/m>.
upuny (B) y4acTKOB 3BaKkyallui NPUHUMAIOT C YIETOM pacueTHOro 3HaueHus (tabmul).
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Ta6muma 1 - [llupuHa npoxo10B, KOPUIAOPOB, IBEPEH, MapIIeh U MJIOMIAI0K JECTHUIL, M

Y4acTok 3BaKkyaluu Hanmenbliiiee 3HaueHne HaunGospiee 3HaueHne
IIpoxox 1 PacuetHoe
Kopunop 1,4 -

JIBepb 0,8 2,4
Mapi 1,05 2,4
IImomaaka jJecTHUIBI 1,05, HO HEe MeHee IUPUHBI MapIa pacyeTHoe

Hpumeuyanue: [npuHy Mpoxoa0oB K OAUHOYHBIM pabOYUM MECTaM, a TAKXKE JIECTHHIL Ha
rajepeu, 3TaXku, IUIOMIAJAK! JOMYCKAeTCsl YMEHbIHUTH 10 0,7 M; MUPUHY MapIed U TUIONaa0K
JICCTHHII B IIOABAJIbBI U I-IGp,Z[ElKI/I, a TaKXKC JICCTHHUII, HpGI[Ha?)Ha‘-IeHHBIX JJIS 3BaKya]_II/II/I MCHEC 50
gen- 10 0,9 M.

Uwuco myTeit sBaKyaruu onpeessercs mo popmye
[, =06N/100/1"-S 4)
[TonydeHHOe 3HAYCHHE OKPYTISIOT B OOJIBIIYIO CTOPOHY, HO B JIFOOOM Cly4yae 4YHCIIO
3BaKyalMOHHBIX BBIXOJIOB IPHHUMAIOT HE MEHEE JBYX, T.€. Ny = 2.
[TpomyckHasi cOCOOHOCTh TyTH (Ye/MUH), T.€. KOJIWYECTBO JIOACH, MPOXOISAIINX B
eIMHUILy BPEMEHH 4epe3 IMONepevHoe cedeHue mytu mupuHoi (B) ompemensiercs mo

bopmyie:
Q=1-v-B, (5)
VYiaenpHas TpONyCKHas CHOCOOHOCTh JBepedl M JIECTHUL IMMpHHOM 10 1,5
npuHuMaetcs- 50 yen/m-MuH; mupuHon 1,5...2,4m- 60 yen/m-mMuH.
Uwmco BOPOT AJIs HBAKyalliH )KUBOTHBIX M3 TIOMEIICHH ompeensercs mo Gopmye:
ng = Ny/P-B, ©)
r7ie N, - 9UCII0 KUBOTHBIX COJIEPIKALIUXCS B IOMEIIEHUH,T0JIOB;
P - uncno )kMBOTHBIX Ha 1M. IIUPHUHBI BBIX0J1a; TPUHUMAETCS (Ta0I. 2)
B - mmpuHa 0HUX BOPOT MPUHUMAETCS I KODOBHUKOB M KOHIOIIIEH HE MEHEee 2M;
JUJIs OBYApPEH HE MeHee 2,5M; JUIsi CBUHAPHUKOB HE MeHee 1,5M.

Tabmuma 2. - JlomycTuMOe YUCII0 )KUBOTHBIX Ha 1M. IIUPUHBI BBIXOJIa B 3aBUCUMOCTH OT
CTEIEHU OTHECTOMKOCTH 3JaHUI

Bug »KMBOTHBIX Yucno KUBOTHBIX Ha | M. IIMPUHBI BBIXOJA B 3IAHUSAX CO
CTCIIEHBIO OTHECTONKOCTH
T uIII IVuVv
KopoBbl 30 20
Jlomanu 25 15
CBUHbBH:
- Marku C MPUIUIOJOM U 25 15
XPSIKU
- TIOTOJIOBbE M MOJIOAHSK Ha 250 150
OTKOpME
OBILIBI 200 120

B ’XMBOTHOBOTYECKUX TTOMEIICHUSIX JOJDKHO OBITH HE MEHEE JIBYX BBIXOJ0B (BopoT). Mx
CJIeIyeT, IO BOBMOXHOCTH YCTPauBaTh B MPOTUBOIIOJIOKHBIX CTOPOHAX MTOMELICHUS.

3. Pacyer noTpe0HOro 3amaca BOAbI Ha NOKAPOTYLICHUE

TpeOyeMbrii 3amac BOJIbI HA HAPYKHOE MOXKAPOTYIICHUE CETbCKOXO3IMCTBCHHBIX 3JJaHUIN
U COOPYXEHUN paccCUnThIBAaETCs 1Mo popmyiie:

QH = 316611{ ) Tn "Ny, M37 (7

IZie - YAETbHBIN pacxo/ BOJIbl HAa HAPYXKHOE M10XKapoTyLIeHue, Ji/c (Tabmn.3);
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TH- pacyeTHOE BpeMsl TYIIEHUsI OJIHOTO MOXapa, IPUHUMAETCS paBHbIM 34;
Ny~ YUCJI0 OJHOBPEMEHHO BO3MOJKHBIX MOKapOB.

n, = 1 IpH IIOIIAAHN IIPECATIPUITHS MCHEC 1,5 KMZ,

n, = 2 npu mromamu 1,5 KM? 1 6oJiee.

Tabmuna 3. - YiaenpHBIA pacxoi BOJbI HA OAMH TOXAp CEIhCKOXO3SWCTBEHHBIX 3JaHUN W
COOPYXKEHUI

Kareropust CTeHeHBv Pacxon Bonbl, 11/c, ipu 00beMe 31aHUH, THIC.M®
MIPOU3BOJICTBA | OTHECTOHKOCT
U 31aHUS
o3 3,1...5 5,1...20 |20,1...50 |50,1...200

r, 1 Iull 5 5 10 10 15

A,B, B Iull 10 10 15 20 30

r, 1 111 10 10 15 25 -

B 11 10 15 20 30 -

r, 1 IVuV 10 15 20 30 -

B IVuVv 15 20 20 40 -

Hopwmbl cpeAcTB mokapoTylIeHHWs W YCIOBHBIE 00O03HAYCHHS (CHMBOJIBI) TOKapHOM
TEXHUKHU, 000PYOBaHM U IyTEeH SBaKyalluy MpeAcTaBiIeHbl B Tabaumax 4, 5, 6 u 7.

Tabmuma 4 - Hopmbl cpeacTB  MOXapOTYHIEHHS B CEJIBCKOXO3SHCTBEHHBIX
MIPOU3BOJACTBEHHBIX TOMEIICHUSIX
HaunmeHnoBaHme TTOMEIICHUH, ITmomans KonmrdgecTBo moxapHOro 000py10BaHUS U
COOPYEHHI U y4aCTKOB MOMEIIICHUS, MEPBUYHBIX CPEJICTB MOXKAPOTYIIECHUS
M2 ;1:'; SImuk ¢ Bouka ¢ Boiinok,
= mmeckom 0,3 BOJIOM acbOecToBOE
=4 M u (2001) 1 | mONOTHO MM
q:) COBKOBOIL 2.4 kommMa (1x2
5 JIOTIATOU BCIpa M)
MexaHn4yeckre MacTepCKHe 600 1 - - -
o pemoHty CXT
Mexanunyeckue 50 1 - - -

y4yacTKd  (OTHENeHHus) 1O
00paboTKEe METAIIIOB

["azoanekTpocBapoUHbIe, 200 1 1 - -
KECTSHULIKUE U MEIHULIKHE

Y4aCTKH

Y4acTKku MOWKHU U OKPACKHU 100 2 1 - -
JlepeBooOaeOUHbIE 100 1 - 1 -
MacTepCKHe

AKKYMYJIATOpP-HBIE  YYaCTKH 100 2 - - -
(momerneHust)

lapaxxkn 100 1 1 - 1
JKuBOTHOBOI-UECKHE 100 1 - 1 -
MTOMEIEHUs

Kopmonpuroro-BurtenbHbIe 100 1 1 - -
MTOMEIEHUs

Cxuanel ypaxa 300 1 - 1 -
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Cxnajpl 3epHa 200 1 - 4 -
Ckunazipl MUH. Y TOOpeHUi 500 1 - 1 -
Crxnansl JIBXK u 'K 200 2 2 - 1
Cayxe0Hble TOMEIIEHUS 200 1 - - -

[pumeuanue: Ha Tepputopun rapaxeii; 1epeBo0O1eIOYHBIX MACTEPCKUX, MEIbHHUL, PEMOHTHBIX
MacTEepPCKHX, 3€PHOTOKOB, >KMBOTHOBOMYECKHX (epM, XJIeOONEKapeH, CTOJOBBIX U CKJIAZOB
IIOMUMO YyKa3aHHBIX BBIIIE CPEJCTB MOKAPOTYIICHUS JOJKHBI OBITH YCTAaHOBJICHBI MOKapHBIE

IIUTHI C HAOOPOM TMOXKAPHOTO UHBEHTAPS: 2 - OTHETYIIHMTENS; 2 - JoMa; 3 - Oarpa; 2- Tomopa; 2-

JgomaTel; 2- BeApa. 3Aech kKe HeoOXOJMMO HMETh MK C¢ meckom 0,5 M2 u IIPUCTaBHbIE

JIECTHUIIBI (HE MEHEE OJHOM Ha KaXK/I0€ 3/1aHHUeE).

Tabmmia 5 - HopMbl cpeacTB mokapOTyIISHUsI 1711 TYHKTA TPUTOTOBJICHUS TPABIHON MYKH
[Ipou3zBoacTBEeHHAs HaunmenoBanue nepBUYHBIX CPEJICTB MOKAPOTYILICHHS
IJI0MIA/IKA, CKJIag, = = 5 = Boii
YCTaHOBKa = g 2 S TIOK

o bl
N = g2 & acbec-
A = =
5 = é = S >§ E TOBOE
E 2 2 E = S = = TI0JIOT-
g oo g5 8 ~ £ 29 HO HITH
2T A g E 2 RPN z w KOIIMa
SEE 55 £ =5 g 3
EX R 5 E =23 2 g (1x2u)
Q00 = 58 = S = R
Mecto YCTaHOBKH 1 1 1 1 1
arperara u IUIOLIAJKA
JUIA 3€JIEHOM MAacChl
(100 ™M? wum 1
arperar)
Mecro YCTaHOBKHU 1 - - - -
rpanynaTopa  (50m2
unu 1 arperar)
Onexrpoukag - 2 - - -
Ckiang 1 1 - - -
MpeIBAPUTENHHON
BBIJICPKKHU W
MTOCTOSIHHOTO
XpaHeHUs
BUTAMUHHOM  MYKH
(50Mm?)
ITmomanka TUIA 2 - 2 - 2
YCTaHOBKH €MKOCTEMN
¢ TomuBoM (100 M2
na 10 M3 €MKOCTH)
Tabmmma 6 - KonraecTBo CpeicTB MOKAPOTYIICHUS HA CEIbCKOX035HCTBEHHBIX MallIMHAX
Komnuecrtso, mr.
Oruerymurenen
MaIIuHbI (XUMUYEeCKH
IIIThIKOBBIX JIOTIAT IBaOPHI
MIEHHbIE WIN
TTOPOIITKOBEIE)
TpakTopsl 1 1 -
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CaMox0ogHEBIE 1 2 2
KOMOaMHBI
CaMOXOHBIE IIIaCCH 1 1 -
Kartka:
-IIpULECTTHAS - 1 2
-HaBecHas - 1 2

Tabmuua 7 - VYcnoBHble Trpaduueckue 0003HAUEHUS (CHMBOJIBI) TOXXKAPHOM TEXHUKU H
000pyI0OBaHUS

ABTOMOOUIIb MOKAPHBIHA
(o6miee o603HaUEHNE) I >

ABTOHACOC MTOKAPHBII

ABTOMOOMIJIb TIO’KAPHBIN MIEHHOTO TYIICHUS

MoTtonomria nosxapHasi:

IlepenocHas
[Ipunennas

THPaHT MOKapHbIii _51_)_
_@_
A\
A
‘e
2

Kpan noxapusiit
Orserymurens:

[lepeHocHOM py4HOit

(TIOPOIITKOBBIN UM YTIEKUCIOTHBIH )
[lepenBuxHoOM

(TIOPOIITKOBBIN UK YTIEKUCIOTHBIH )
OrsetrymuTesnb NepeHOCHOM
(TICHHBII)

B o1HOM MeCTE yCTaHOBIIEHBI IBa OTHETYIIUTENSA 2
OJIHOTO HAaMEHOBAaHMS

Bopa (o6miee o603HaueHue)

[Tena (oOmiee 0603HAUCHME)

Ha nnanax no>xapHo# 3aluTbl BHEIIHUI KOHTYP BBINOJHAETCS KPACHBIM LIBETOM.
Yci0BHBIC 0003HAYCHNS NMyTeH IBaKyallid U BHIX0/10B
Ha nnanax Mcrosb3yroTcsi CHMBOJIBL:

OcCHOBHOM 3BaKyallMOHHBIN MYyTh -y
3amacHbIi DBaKyallMOHHBIN ITYTh - — - — - — -
OCHOBHOI1 BEIXOJ - @ 3
3ammacHbIi BBIXO -

HYTI/I OBaKyalluu BBIMIOJIHAKOTCA 3CJICHBIM IIBETOM.
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3.15.3 Pe3yabTaThl M BHIBOAbI:

1. BeiGepute BapuaHT .

2. PaccuuraiiTe KOJIMYECTBO HBAKyalMOHHBIX ITyTeH M BBIXOJIOB, a TAaK)K€ MOTPEOHBIH
3arac BOJbI Ha NOXKAapOTYyLIEHHE [l IPej1araeMoro o0beKTa.

3. Ilopnumure OTYET U cAANTE MPENOJABATEINIO

3.16 IlpakTuyeckoe 3ansaTue Nel6 ( 2uaca).
Tema: «TexHu4eckue CpeaACTBA MOKAPOTYILICHUA»
3.16.1 3apanue nist padoThbI:
1. O3HaKOMUTBCS C YCTPOVICTBOM UM IIPUHINUIIOM pabOThI CpeACTB TYIIeHMs
HOoXapoB

3.16.2 KpaTkoe onucanue NpoBOAMMOro 3aHATHS:

[TosxapoM Ha3bIBAlOT HEKOHTPOJIUPYEMOE TOpEHHE, HaHOCAILlee MaTepHalbHBIM yiepd u
CO3/AaI0IIEe YTPO3y )KU3HU U 340POBbIO JIIOJIEH.

I'openue mpencraBiser cOOOW CIOKHBIM XUMHYECKHI MPOIECC, B OCHOBE KOTOPOTO JICKUT
peaKiusi OKUCIEHUS TOPIOYMX BEIIECTB, T. €. COCAUHEHUS HMX C KHUCJIOPOJOM BO3AyXa I
JIPYTUMU OKUCTUTENIMU (PTOp, OpOM, XJIOp U JIp.).

OO6b1uno B Bo3nyxe coxepxurcs 20,95 % xucnopona, s moanepkaHust peakiuy TOpeHHs
noctatouHo 16 % a mpu O6ojee HU3KOM KOHIICHTPAIUK MTPOUCXOAUT TICHUE TOPIOYUX BEIIECTB,
KOTOpOE MPEKpaIIaeTcs IPU COJEPKaHNUU KHCI0poia B Bo3ayxe MeHee 8 %. OJIMH U3 OCHOBHBIE
CIoco0OB MOAABIIEHUSI TOPEHHUS — CHIDKEHHE KOHIEHTpPAlMU KUCIOpOoJa B BO3AyXe IyTeM
BBEICHHUS B 30HY T'O PEHUS HMHEPTHBIX Ta30B, MApOB U a’p030Ji€ll HEroprourx BEILECTB.
[TpexpaTuTh ropeHne MOKHO OXJIaXJICHHUEM 30HbI TOPEHUS HUKE KPUTHUUECKOW TeMIlepaTyphl,
W30JIMPOBAHUEM TOPIOYMX BEIIECTB OT 30HBI TOPEHUS U TOPMOKEHHEM CKOPOCTH 00pa3oBaHUs
rOpPIOYMX MapoB U T'a30B, XUMHUYECKUM TOPMOKEHUEM PEaKIMK FTOPEHUSI.

B cooTBeTCTBHM C 3THM BCE OTHETACAIINE BEIIECTBA JACIATCS Ha pa30aBIsioNne (MHEPTHHIE
ra3bl, MOPOUIKOBBIE COCTaBbl, BOJASHOM Map M Jp.), oxJaxjaarouue (Boaa, TBEPAbI IHMOKCH]
yriepojia, MmeHa v Ap.), U30aupyromue (MeHa XUMHUYECKass U BO3AYIIHO-MEXaHUYECKas WU
CMECH HUX, BOAA C 3aryCTHTENSIMH, MOPOUIKOBBIE COCTaBbl U JpP. U XUMHUYECKH TOPMO3SILIKE
peakiuio ropeHus (TaJlOMJUPOBAHHBIE YIIEBOAOPOAbI, HEKOTOPbIE MAapKU MMOPOILIKOBBIX
COCTaBOB, BOJIa ¢ J00aBKaMM TaJIOUAMPOBAHHBIX YIIIEBOAOPOIOB). BONBIIMHCTBO OrHEracsAumx
cpeacTB 001aJat0T KOMOMHUPOBAHHBIMU CBOMCTBAMH.

OrserymuTeny ciykaT AJi JUKBUIAUU HEOONBIINX 04aroB BO3TOPaHHUM WM MOXKapoB B
UX Ha4aJIbHOU CTaguU.

B 3aBHCHMOCTH OT BHJIa MCIOJb3YyEMbIX OTHETYLIAIIUX CPEACTB OHM MOJpa3AelsioTcs Ha
MEHHbIE (XUMHYECKHE, BO3YIIHO-MEXAaHUYECKHUE), Ta30Bble (YTIEKHUCIOTHBIE a3pO30JIbHBIE U
YTJIEKUCIIOTHO-OPOMATHIIOBEIE ), TOPOIITKOBBIC, KOMOMHUPOBAHHBIC H JIP.

JHetictBue xumuueckux neHHbix ornerymutenei OXII- 10, npumeHsommxcs 1Jist TyIIeHUs
3aropaHuil pazIUYHBIX MaTEpPHUaJOoB, B TOM YHUCIE JETKOBOCIUIAMEHSIOIINXCS JKUIKOCTEH,
OCHOBaHO Ha 00pa30BaHWU TEHBI NMPU CMEIIMBAHUU C MICIIOYHON M KUCIOTHBIX YacTell 3apsija.
Onu He >((eKTHUBHBI NpU TYLIEHUH BEIIECTB, TOPEHHE KOTOPBIX MPOMCXOAMUT Oe3 JOCTyma
Bo3nyxa. MX Henp3st NPUMEHATH Ui TYLIEHHUS 3JIEKTPOYCTAHOBOK, HAaXOASIIMXCS TMOJ
HaANpPsDKEHUEM, a TaKkKe JUIS TYHISHMs IEI0YHbIX MeTajuioB. Oraeracsamumii 3 ekt gocturaercs
M30JSIMEN TOPSIIEr0 BEIIeCTBA M CHIXKEHHUEM KOHIIEHTPALMM KHCIOpOJa B 30HE TOpPEHUs
nuokcuaoM yriepoga CO; , BBIACTSIOMUMCS IPU pa3pyIIeHUH My3bIPbKOB MEHBI.

KoncrpyktuBao orHerymmrens OXII-10 mpencraBisier coOoi cTambHOW KOpmyc , B
KOTOpPBIM TOMeEIeHa IejoyHas 4dacth 3apsana (8,5 m). OHa coCTOMT W3 BOAHOTO PacTBOpa
ruapokapbonara Harpuss NaHCO; (400 r) u comoakoBoro 3kctpakra (50 r). Jlns moBbImeHus
CTOWKOCTM TI€HBbl B IIEJIOYHYIO YacTh J100aBiiseTcs HEOONbIIOe KOJUYECTBO BCIICHHBATENs
(macta PAC unm kapOokcumetwmiesuono3a). Kucnornas gacts 3apsana (450 1) momemieHa B
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MOJIMATUJICHOBBIN CTaKaH W MPEACTaBIseT co0oi cmech cepHoil kucinotel H,SO4 ¢ cynsdarom
xkene3a Fey(SO4); u cynbdara amromunus Al, (SO4);. B HepabodyeM COCTOSHUM KUCIOTHAS YacTh
3apsifia 3aKpbiTa B CTaKaHe KJIAallaHOM, KOTOPBIM yKpeIyieHa IITOKE U MPUKUMAETCs K CelTy
cTakaHa npyxuHoi. C Apyroil CTOPOHBI MITOK KJIalaHa KPEMUTCS K SKCIICHTPUKOBOUN PYKOSTKE .
Jlnsg mpuBeAeHHUs B JICHCTBUE OTHETYIIUTENS CIEAyeT IOBEPHYTh BBEPX PYKOSATKY6 U
MEePEeBEPHYTh OTHETYIIMTENb. [IpU 3TOM IITOK C KJIAMaHOB , CKUMas MPWXKHUMHYIO MPYXUHY,
MEPEMECTUTCSI K TOpIIKE M O00ECleYUT COEIMHEHHUE LIENIOYHON M KHUCIOTHBIX YacTed 3apsa
gepes OTBepCTUs. B pesysnbTare peakiuu BhIIEISETCS OONBIIOe KOJTHYECTBO TUOKCHUAA YIIIepo-
J1a, KOTOpPbIM MHTEHCHUBHO BCIIEHMBAET pPAacTBOpP, W Npu JocTuxkeHun pasienus 0,1 Mlla
pa3pbiBaeT 3aMopHY0 MeMOpaHy M BBIOpachlBaeT TMEHY CTpyed depes crpbick . KpaTtHocTb
oOpasyeMoii ieHbl , 00beM ee 43 11, ITMHHA CTPYH TeHbI 6 M, BpeMs BbiOpoca nieHsl 60 c. Temre-
paTypHbBIE TpPEIeNbl HCIONb30BaHUs orHerymurens: or + 2 mo +30°C. Ilpu nobGaBineHun B
IIEJIOYHYIO YacTh 3apsijia OTHETYIIMTENS STHICHIJIMKOJS, IPENATCTBYIOIIETO 3aMep3aHuIo, €ro
MOJKHO HCIIOIh30BaTh U MPH OTPUIIATEIHHBIX TEMIIEPATypax.

KoHcTpyk1usi orHeTymuTens XMuMHYecKoro Bo3AaymHO- neHHoro OXBII-10 ananornuna
OXII-10. Pasnuna cocrout B ToM, uto B orHerymmtene OXBII-10 (puc. 1) Ha chopsick
HaBOpayMBaeTCs MEHHAs Hacaaka 9, KOTopas nmepeMelnBaeT XUMHUUECKYIO MTEHY C BO3TyXOM.

7
N

Puc.1 Cxema ornerymmrens OXBII-10:

1 — xopmyc; 2 — crakaH; 3 — kjamnaH; 4 —
BBIXOJIHBIE ~ OTBEPCTHS; S5 —  IyCKOBas
pykosTka; 6 — 3amopHas MemOpaHa; 7
pacmbUIMTENb; 8 — OKHA IS KEKTHUPOBAHUS
BO31yXxa; 9 — kopmyc neHHou Hacanku; 10 —

Puc.2. Cxema ornerymmrens OY-2:

1 — Gamnon; 2 — cudonHas TpyOka; 3 —
npeIoXpaHuTeNIbHass MeMOpaHa; 4 — Kiamas; 5
— LITOK; 6 — MycKoBasi Kynuca; 7 — MyCKOBOM
ppiuar; 8 — TPEIOXpAaHUTENbHAS 4YeKa C
KOJBIIOM; 9 — pacTpyo.

CeTKa.
PaGouwnii 3apsin ornerymutenss OXBII-10 cocTouT u3: a) MIEIOYHON YacTH, B KOTOPYIO BXOJIST
rugpokapGoHaT Hatpus (450 T), merooGpasoarens 110-1 (500 cv’) u Boxa (8 1); 6) BOAHOrO
pacTBOpa CepHOIT KHCIOTHI INIOTHOCTBIO 1,51 (200 cu’).

Oruerymmrens OXBII-10 npuBoautcs B aelictBue Tak ke, kak 1 OXII-10. O6pasyromascs
MIPU CMENTMBAHUH IIEJIOYHON U KMCIOTHOM YacTel MeHa 1moj| ASHCTBUEM W30BITOYHOTO JIaBJICHUS
IUOKCHIa YIIepojia pa3phlBaeT 3alOpHYI0 MEMOpaHy 6 W IMOCTyMaeT B MEHHYI Hacaaky 9,
[Ipoxons vepe3 pacmbuIMTENb 7, OHa IPOOUTCS HAa MEJIKHE KaIllh, 3aCachIBACT OKPYXKAIOIIUNA
BO3/1yX 4epe3 OKHa § B 3aJIHEW 4aCTU HACAJKHU, MEPEMEIINBACTCS C HUM, NIPOJAABIUBACTCS YEpe3
cetky /0 u BbIOpaceiBaeTcs Hapyxy. OObeM BbipabaTbiBaeMoi meHbl gocturaet 500 i1 mpu
KpaTHocTH a0 55, mmHa crpyn 3—5 M, BpeMsa AeiictBus orHerymurtens 40—60 c.
O3HaKOMUTBCS ¢ YCTPOMCTBOM M MPUHIIMIIOM JIE€UCTBUS YIIIEKUCIOTHBIX OorHeTymuTenen OY-2,
OV-5.
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VYrnekucnorasle or"erymurenn OY-2, OV-5 npemHasHadeHbl JUisl TYIICHHUS HEOOJBITHX
3aropaHuil pa3IUYHbl BeUIecTB (KpOME BEIIECTB, TOPEHHE KOTOPHIX MOXKET MPOUCXOAUTH 0e3
JIOCTYIIa BO3/IyXa) W 3JIEKTPOYCTAHOBOK, HAXOAAIIMXCS 1moJ HanpsbkeHueMm He Boime 1000 B, u
IIpy MeEHATCA B auana3zoHe temneparyp oT -40 mo +50°C. Ormerymmrtenun OVY-2, OV-5
MPEACTABIISIIOT COOOM TOJICTOCTEHHBIE CTalbHbIC OAMIOHBI 1 (puc 4.2) 00beMOM COOTBETCTBEHHO
2 1 5 1, B TOPJOBUHBI KOTOPHIX BBEPHYTHI 3alOPHBIC TOJOBKH C CHU(POHHOWU TpyOKoill 2 H
pactpybamu 9. 3aropHbIe TOJIOBKH UMEIOT MPeI0XpaHUTEIbHbIE MEMOPaHbI 3, pacCUUTaHHbIE HA
naBiieHue paspbiBa 16-19 Mlla.

B kauectBe pabouero 3apsijja B OTHETYIIUTEISX UCIIONb3YETCs CKUKEHHBIN MOJ1 1aBICHUEM
6,0 MIla yruekucnblii ra3. Jns mnpuBeneHUss B JACHCTBHE HEOOXOAWMO BBIACPHYTH
MpPEeIOXPAaHUTENbHYIO YeKy &, HakaTh Ha IYCKOBOW pbIYar, KOTOPBIM OTKPBHIBAECT 3arlOpHbIC
knanaH 4. [locie 3Toro AMOKCH yriiepoja MPOXOAHT depe3 CudoHHYI0 TPYOKy 2, pacTpyd 9 u
BBIOPACHIBACTCS HApPYXKy B BHJIE OCNIBIX CHEroOOpa3HBIX XJIOMBEB C Temrepatypoit - 78,5°C.
Orneracsmuii 3¢ ¢dexT 3apsna OCHOBaH Ha pa30aBICHHHM KOHLEHTpAIMKM KHCIOpOJa B 30HE
ropeHus (ropeHue MmpeKpamaeTcs Mpu KOHLUEHTPAUU AUOKCUIA YIiepoaa B BO3IyXe HE METKe
30%) n Ha CHM)KEHUUM TEMIIEpaTypbl ouara TOPEHMs 3a CUET IOIVIOLIEHMS TEIUIOTHI MIPH Iepe-
X0JIe TUOKCUa YIriaepoaa U3 TBepJOro COCTOSHUS B Ta3000pazHoe.

——

Puc.3. Cxema ornerymmurens OYb-3:

1 — xopnyc; 2 — cudonHas TpyoOka; 3 — ; kianaH; 4 — paclbUINTENb; 5 — MyCKOBas
pyKosATKa; 6 —IIITOK.

Macca 3apsiga y ornerymureneit OY-2 u OVY-5 cocrasnsier coorBerctBeHHO 1,4 u 3,5 kr,
JUTHHA CTPyH BeIOpoca 3apsaa 1,5 u 4,5 M, Mpoa0DKUTENIBHOCT BhIOpOca 15 c.

[Ipyn mcnonb30BaHMU YITIEKUCIOTHBIX OTHETYIIMTENEH CleIyeT MOMHHUTh, YTO JUOKCHUJ
yriieposia — TOKCHUYHBIA ra3, ero cojepkanue B Bozayxe a0 10 % omacHo, a mpu 20 %
CMEpPTENIbHO OMNAacHO JJIs 4YeJoBeKa (MOXKET HACTYNUTh Mapajny OPraHOB JbIXaHUSA).
O3HaKOMHUTBCS C YCTPOMCTBOM U MPHUHIMIIOM pPabOTHI YIIIEKUCIOTHO-OpPOMATHIIOBBIX
orHerymmmreneii OVb-3, OVb-7. Ornerymmrenun OVYb-3, OYbB-7 npenHasHaueHsl Juisl O
TyIIEHUs HEOONbIINX 3aropaHuil BCeX BUJIOB TOPIOYMX U  TICIOUIMX MaTepUaloB, a TaKke
ANEKTPOYCTAHOBOK, HaXoAAIuXxcs noJ HanpsbkeHueM 10 380 B. Ouu HenpurogHa ass TyLIEHUs
IIEJIOYHBIX, [IEIOYHO3EMENIbHBIX METAJUIOB U CIIJIAaBOB Ha UX OCHOBE, T. K. B 3TOM CIIy4ae MOKET
MIPOU30UTH B3PBIB WIN YCUJICHHE TOPEHMS, a TAKXKe JJIS TYyIICHHS APYTHX MaTepHalloB, TOpPEHHE
KOTOPBIX MOXET MPOMCXOAUTH 0Oe3 JOCTyma BO3AyXa. DTH OTHETYIIMTENU MPUMEHSIOTCS B
nuanasoHe temiepatyp oT -60 o +55 oC.

Ornerymurenu OYb-3, OYb-7 npencraBinsroT co6oil TOHKOCTeHHbIE 0autoHbl 1 (puc. 3) ¢
cupoHHONH TpyOKOH 2 BHYTpU Oa/uloHA M IIYCKOBBIMH TOJIOBKAMH pBIYQXHOTO THIIA C
pacnbuiMTENsIMU. B KkadecTBe orserymamero 3apsaa npumensercs cocraB 4HJ (97 %
OpomucToro 3twina u 3 % KHUIKOTO TUOKCHIA yriepoaa). Jist BEITAIKMBAHUS 3apsaa B KOPIYC
orHeTymmTeNne Harueraercs (Bo3ayx mojn nasieHueMm 0,8 MIla. Orneracsmuit dddekr
JTOCTUTaeTCd XUMHUYECKUM TOPMOKEHHEM pPEaKIMH TOPEHHS OpPOMHCTBIM STHJIOM, U OH B
HECKOJIBKO Pa3 BhIIIE, YEM Y YTJIEKUCIOTHBIX OrHEeTyIuTene. Juokeus yriepoaa nodasnsercs
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B 3apsi U yAydlleHus pachbuieHus. UToObl MPUBECTH B JEHCTBUE OTHETYIIUTENb, HEOOXO-
JMMO BBITAlIUTh NPEAOXPAHUTEIIBHYIO Y€Ky, Ha)KaThb Ha ITyCKOBOW pblUar 5, KOTOPBIA uepe3
TOK 6 OTKPBIBAET 3amoOpHbIN KianaH 3. [log meicTBUEM CKaToro BO3ayxXa 3aps MPOXOIUT IO
cudoHHON TpyOKe 2 W BBIOPACHIBAETCS HAPYXKY Yepe3 PacHbLIUTENb 4 B BUJIE MEIKOIUCIIECPC-
HOTO a’po3oist. O0bem Oamtona ornerymmreneid OYb-3 pasen 3,2 11, ornerymmrens OYb-7—
7,4 n, macca 3apsnaa 3,5 u 8,0 KT COOTBETCTBEHHO, MPOJIOJDKUTENBHOCTH BhIOpoca 20 u 30 c,
JUTHHA CTPYH BeIOpoca 3—4 M.

B ornerymmurene OVYb-3 Moryr mnpumeHsATbCA Apyrue 3apsabl:  xmanoH 114B2,
terpadTopauOpomITaH, Toraa eMy npucBanBaetcs Mapka OX-3; 3apsan «3,5», cocrosmuii u3 70
% Opomatminena u 30 % aWoKcuaa yriiepoaa, W MPOYHME 3apsjbl, COJICpIKaIIne
TaJIONIUPOBAHHBIE YTIIEBOAOPOABI OrHeracsmui 3p(exT y XJagoHOBOro 3apsm; B 12 pas, y
3apsana «3,5», B 3,5 paza, a y 3apsaa «4HJI» B 4 pa3a cuibHee, 4eM y AUOKCHUA YIiiepoja.

O3HAaKOMHUTHCS C YCTPOMCTBOM U MPHUHIMIIOM PabOThl PYYHBIX MOPOLIKOBBIX OTHETYIIUTENIEH
OIl-1 «MomenTt-211» u OII-10A.

[TopomiKoBbIE OTHETYMIMTENN MpEeAHA3HAUYEHbI JUIsl TYIICHUS JIETKOBOCIUIAMEHSIOUIUXCS U
TOPIOYMX JKUJKOCTEH TBEPJbIX TOPIOYUX MATEPUAIOB, IIEIOYHBIX METaUIOB, YCTAaHOBOK,
HAXOJSIIUXCS MO/ HaNpsHKEHUEM, a TakXKe JUIs TYHICHHs O4aroB Iokapa B MOMEIIEHUSX, TIe
HAXOJSTCS IICHHBIE MaTepuaibl. B kauecTBe pabouyux 3apsioB B MOPOIIKOBBIX OTHETYIIUTEISIX
HauOosiee pactpoctpaneHbl mopomku [1CB-3 (ruapokapOoHaT HaTpus, adpOCH U HedeTMHOBBIM
koHneHTpar), [1-1A (ammodoc u aspocuin), I[1D (pochopHO-aMMONHEIE COMTHU, AIPOCUIT U TABK),
I1O (xap6onar Hatpus, rpadut), CU-2 (cmmukarens MCK xnagon 114B2) u ap. Ilopomrok
BBIOpAcBIBAETCS M3 KOPITyca OTHETYIIUTEINsT U30BITOYHBIM JIaBJICHHEM pa0ouero rasa (IHOKCHI
yriiepo/ia, a3oT, BO3IyX).

Orreracsmmii 2QeKT 3apsaa OCHOBaH Ha HHTUOMPOBAHUYM XUMHUYECKUX PEAKIINI TOPSHUS U
pa3baBiIeHUH KOHIEHTPALUU KUCIOPO/ia B 30HE TOPEHUS IPOAYKTaMHU PA3JI0KEHHSI TTOPOIIKOB.

Oruaerymmurens OII-1 «Mowment-2I1» (puc.4.4) mpencraBiseT coOOW IIACTMACCOBBIIM
kopnyc 1 obbemoM 1 151, B KOTOPOM HaxOJWUTCS TOPOIIKOBBIM cocTaB. Ha xopmyc
HaBOpauMBaeTcsi ToioBKa /2. Ha rosoBke ycTaHOBIIEH pblYar BKJIIOYEHUS! OTHETYIIUTENS, IITOK
8 ¢ kmamaHoM 6 W WIJIOW, KOPIyC CTakaHYWMka 4 g OauloHunka 3 ¢ pabouyuM Tra3oMm
(mmoxcuoMm yriepozaa) u cudoHHas TpyoOka 2.

Puc.4 Cxema ornerymurens  OII-1 Puc.5. Cxema orunerymmurens OIT-10A:
«MowmeHnT- 211»: 1 — xopnyc; 2 — MmeTajuinueckas Tpyoka; 3
1 — xopmyc; 2 — cudonnas TpyOka, 3 — — TpyOka momauum pabodero raza; 4 -—

OamoHUMK JuIsi pabodero rasza; 4 — KOpPHyC TNPOPE3WHEHHBIA NUIAHT; 5 — mMeMOpaHa, 6 —
CTakaH4MKa JJis OayioHa; 5 — memOpaHa; 6 — KOHyCHas 4eka; 7 — KpbIIIKa TOJOBKH; 8 —
KJIaraH, 7 — mieneBas Hacaaka; 8§ — mTok; 9 — wurna; 9 — 6amioHuuk st padouero rasza; 10
Koinadok roiosku; 10 — xBocroBuk; 11 — pyuka; 11 — 3anopueiii nwucromer; 12 —
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peruar; 12 — romnoska; 13 — mpo0Oka. pacnbUIsIONIas HacaIKa.

Jlnia mpuBeneHus B ACWCTBUE OTHETYLIUTENsE HEOOXOIUMO PE3KO MOJHATH BBEPX /10 OTKa3a
peuar //. B pe3ynbrare 3TOro XBOCTOBUK /() pbluara HaxkumaeT Ha mTok §. IlTok, cxxumas
NPYXKHHY, TEepEeMEenIaeTcs BHU3, OTKPBHIBACT KiamaH 6 W TMPOKAIbIBACT HWIJIOW MeMOpaHy 5
razoBoro OamutoHurka. ['a3 u3 OamuioHuMKa 1o cudoHHOW TpyOke 2 mocTymaer B Kopmyc 1
OTHETYILIUTENISA, NICEBIO0XKIDKAET MOPOIIKOBBIA cocTaB. [Ipu 3ToM moa aeiicTBUeM MpPYKUHBI U
JaBJICHMs ra3a KialaH 6 BHOBb 3aKkphIBaeTcs. B nanbHelem npu nogbeMe poryara 1 nmopook
BbIOpachIBaeTCs yepes IIeNIeBYI0 HacaAKy 7, P OMyCKaHHUH Mojaya MOPOIIKa MPEeKPalaeTcs.

Macca nopormkoBoro 3apsiga ormerymmrens 0,9 kr, Bpemst BbiOpoca 3apsma 6—8 c;
naBneHue raza B 6amionuuke 0,8 Mlla, B xopmyce ornerymmrens 0,6 MIla. TemneparypHsrii
npenen ucrosb3oBanus ot —25 °C go +35 °C.

Ornerymutens OIl-10A npencraBiser coboit cranbHOU Kopryc 1 (puc.4.5) ¢ mOpoIIKOBEIM
coctaBoM. B kopmyce ycTaHoBieH 6ayutoHUnK 9 ¢ pabounm razom Juis BeIOpoca nmopouika. ['a3 B
OaJuTOHYMKE yAep)KUBaeTcs MeMOpaHoW 5. Jlns mpuBeneHuss B JIEHCTBHE OTHETYIIMTEIS
HE0O0X0MMO copBaTh IUIOMOY M BBIACpHYTH 4deKy 6. IIpm 3TOM KOHYCHas 4YacTh YEKHU
nepeMeInIaeT MTOK C Urioi 9, KoTopas mpoKajabiBaeT MeMOpaHy 5 ra3zoBoro Oamtonuuka 9. ['a3
BBIXOJIUT M3 OaJUIOHYMKA, MPOXOAMT MO TpyOKe 3 M MOCTymaeT B KOPIYC OTHETYIIUTEINS,
TICEBJIOOKIDKAET TMOPOIIKOBBIM COCTaB M TIO CTaJIbHOM TpyOKe 2, majnee MO THOKOMY
IPOPE3NHEHHOMY IIIJIAHTY 4 MOCTYMAET - K 3anopHoMy nucrogety 11. Ilocne Haxatus pyuxu 10
KJIallaH OTKPBIBAETCS W MOPOIIKOBBIA COCTaB yepe3 IIeNeBUIAHYI0 Hacaaky /2 BeIOpachiBaeTcCs
HapyxXy.

Macca 3apspma orsHerymmtens 10 kr, HaganmpHoe pabouee masienue 1,2 Mlla,
IPOJOJDKUTENBHOCTD AeiicTBust 18—20 c. TemneparypHslii npeaen ucnonb3zoBanus £50 °C.

2. OIIPEJIEJIEHUE KPATHOCTHU BO3/IYIIIHO-MEXAHWYECKOM! ITEHBI.

[To wmepHOif nuHEWKe 6 , HAHECEHHOW Ha CMOTpPOBOE CTEKJIO, OTMEYaeTcs OObeM
neHooOpa3zoBatenss B ©Oake 5. Ilpm HeoOxomumocTtu ponmBaercst 6%-HbIM pacTBOp Iie-
HOOOpa3oBarens 10 o0bema 4—5 .

Brurouaercst anekrpoaBuratens. [Ipu 3Tom pacTBop meHO0Opa3oBaTeNisi HACOCOM TIOJIAETCS
B IEHOOOpa3ylollylo Hacaaky 1, rae OoH OpoOMTCS Ha MENKHE Kalllld, 3acachlBaeT BO3IYX,
MHTEHCHUBHO MEPEMEIIMBAETCS C HUM, IPOJABIMBAETCA Yepe3 MAKET CETOK U BBIXOJUT B BHJIEC
MEHBIL.

[To mepHoii nuHelke 4 ormeuaeTcss oO0beM MeHbl. OmnpenensieTcs KpaTHOCTh BO3IYIITHO-
MEXaHUYECKOH MeHbl o hopMyIie:

K =Qu/Qp, (1)

rie Qu — o0veM momydyeHHOM TmeHBl, JI; Q, — 00BEM H3PACXOJOBAHHOIO

neHooOpa3oBaTers, J.

3.16.3 Pe3yabTaThl U BbIBO/IbI:

1.13yunte ycTpoMCTBO HEKOTOPHIX TUIIOB OTHETYIIUTEIICH.

2.03HaKOMbTECh C YCTPOHCTBOM W MPHUHUOUIOM pabOThl XUMHYECKUX TEHHBIX
or"HerymmTeneit OXII-10 u xumMudeckux Bo3ayIHO-IeHHbIX orHerymuTenein OXBII-10.

3. Onpenenure KpaTHOCTh BO3YITHO-MEXAHUUECKOM TEHBI.

4. OnpenenuTe TUIOMIAAbL PA3JIUTOr0 OEH3MHA U PAIUyC pa3iiBa.

5. Cpenaiite obuie BBIBOJBI 00 YCIOBHUSX IMOJydeHHs TMEHbl U 3()(PEeKTUBHOCTH TyIICHHUS
oyara ropeHusi OTHETYIIUTEIIEM.

6. B otuere o nmpakTHueckoil paboTe AaTh KPaTKYIO XapaKTEePUCTHKY OTHETYIIAIINX CPEICTB:
BOJIbI, TIEHBI, UHEPTHBIX ra30B, FAJIOUANPOBAHHBIX YIIIEBOAOPO/IOB.

7. OpopmMuTe OTUET U CANTE MPETOIaBaTENIO.

339



3.17 lIlpakTuyeckoe 3ausaTue Ne I13-17 (2 gaca).
Tema: «Oka3anune 10Bpa4eOHOM MOMOIIY MOCTPAAABIINM)
3.17.1 3ananue nis padoThI:

1. Okazanue 1oBpaueOHOM MOMOIIH ITPU MOPaKEHUE YeTIOBEKa ANEKTPHUECKUM TOKOM;
2. Oxazanue 10BpadyeOHON MOMOIIH MTPU OTPABIICHUH,
3. Oxka3aHue A0BpauyeOHOM MOMOLIM MpH TeperoMax, ymubax, BbIBHXaX, PacTsIKEHHE
CBSI30K;
. Okazanue 1oBpaueOHOI MOMOIIM IPU TIepeIoMax KUCTEH PYKHU U MANbLEB;
. Okazanue 1oBpavyeOHON TOMOIIY TP TIOBPEKIECHUE TOJIOBHI,
. Okazanue 1oBpaueOHOM MTOMOIIH MTPH NIEPEIoMe KOCTH Ta3a;
. Okazanue 1oBpaveOHON TOMOIIN MTPU KPOBOTECUCHHUE;
. Okazanue 1oBpaueOHOI MOMOLIH ITPU 0XKOTaX;
. Okazanue n1oBpadeOHON TOMOIIY TP OOMOPOKEHUH;
10. Oka3zanue 10BpadeOHON TOMOIIHU MPH TEIUIOBOM, HJIM COJIHEYHOM Y/Iape;
11. Oka3zanue noBpadeOHON MOMOIIM MPH YKYCE 3MEH U SJOBUTHIX HACEKOMBIX.

O 03O L

3.17.2 Kpatkoe onucaHnue NpoBOAMMOro 3aHSATHSA:

1. Obuiue ceeoenusn

1.1. Oceoborcoenue uenogeka om oeiicmeus moxa

[Ipn mopakeHUAX DIIEKTPUYECKHUM TOKOM HEPEIKO OKAa3bIBACTCS, YTO IMOCTPAIaBIIHIA
MPOJOKAET HAXOAUTHCA B KOHTAaKTE C TOKOBEAYIIEH YacThbl0 MU HE MOMKET CaMOCTOSTEIbHO
HApYIIUTh TOT KOHTAKT, T.€. MPepBaTh MPOXOJAIIMIA Yepe3 HEro TOK, YTO PE3KO yCyryouser
TSKECTh MOPAKEHUS.

Takoe moNMOXKEHHWE MOXKET BO3HUKHYTH B psIE CIy4dacB: MPH HEMPOU3BOIHLHOM
CYJIOPO’KHOM COKpAILlEHUU MBI PyKH, KOTOPOE MOCTPAJaBIINI HE B COCTOSHUU MPEOJIONIETh U
MO3TOMY HE MOXET pa3kaTh PYKYy C HaXOASIIMMCA B HEH MPOBOJOM; NpH Tapainde
KOHEYHOCTEH WJIM WHBIX Y4YacTKOB Tejla, T. €. IpH JUIMTENBbHOM yTpaTe BCeX WM YacTu
JBUTATENBHBIX (YHKIUI BCIEACTBUE TOPAKEHUS HEPBHOW CHUCTEMBl (a HE BCJEICTBUE
KPaTKOBPEMEHHOT'O CYJOPOKHOTO COKPAIIEHUS MBIIII), KOTJa YeJIOBEK HE CIOCOOEH MOKUHYTh
OITACHOE MECTO WJIH BBHITIOJTHUTH HEOOXOAUMBIE IBHKEHUS; TIPH THKEIONH MEXaHUYECKOW TpaBME;
IpU MOTEPE COZHAHUS U T. II.

BreikmioueHne denmoBeka W3 1€MW MPOTEKAHUS TOKA, WM, KaK MPHHATO TOBOPHTH,
OCBOOO’KJICHHE TOCTPAJABIIET0 OT BO3JACHCTBUS TOKAa, MOXHO OCYIIECTBUTH HECKOJIbKUMU
crocobamu. OgHAKO TIEpPBOE JCHCTBHE IJIsi OCBOOOXKICHHS MOCTPAAABIIErO OT TOKA - OBICTpOE
OTKJIFOYEHHE TOM YaCTH 3JIEKTPOYCTAaHOBKH, KOTOPOI OH KacaeTcsl.

OTkiI0YeHre JJIeKTPOYCTAHOBKHM  TPOM3BOAMTCS C TOMOMIBIO  ONMXKaifiero
pyOMIbHUKA, BBIKIIOUATENS WJIM MHOTO OTKIIIOYAIOUIETo amrapaTa, a TakKe MyTeM CHATUS WU
BBIBEPTHIBAHUS MIpeaoXpaHuTeneil (mpoOok), pazbema ITernceabHoro coeaunenus (puc. 19.1) n
T. 1.

[Ipu sTOM HAAO WMETh B BUIY, YTO €CIHM IMOCTPAIABIIMA HAXOIUTCS HA BBICOTE, TO
OTKJIIOUYEHHE HaNpsHKEHUs MOXKET BbI3BAaTh €ro majeHue. B TakoM ciydyae MpUHUMAIOT MEpHI,
peynpexaare naJeHue Wik 00ecIeuynBarole ero 6€30macHOCTb.

Kpome Toro, mnpu OTKIIOYEHHUH YCTAHOBKM MOXKET OJHOBPEMEHHO IOTaCHYTh
DIIEKTPUYECKUI CBET, MOATOMY MPHU OTCYTCTBUHU THEBHOTO OCBEIICHHUS HEOOXOJUMO UMETh Ha
rOTOBE JPYroil MCTOYHHUK cBeTa - (poHapb, cBeuy, (akend U T. M., a IPU HAIWYUU aBApPUITHOTO
OCBEILIEHUS - BKITIOYHTH €TO.
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Puc 1. OcBoOoxieHre mocTpagaBIIero
oT JeficTBUS TOKa - OTKJIFOUCHHUE
3JICKTPOYCTAHOBKH (TLJIAKAaT)

[Ipy HEBO3MOXKHOCTH OBICTPOTO OTKIFOUYCHUS
YCTaHOBKM (HampuMep, H3-3a yIaJCHHOCTH
WM HEJOCTYIMHOCTH BBIKJIIOYATENSI W T. 1I.)
HEOOXOIMMO MIPUHSATH HWHEBIE MepbI
OCBOOOKICHHS MOCTPAJABIIETO OT JCUCTBUS
TOKa. Tak, B HEKOTOPBIX CIydasx MOXHO
npepBaTh LEMb TOKa Yepe3 IMOCTPaJIaBILEro,

nepepyous IpoBOJIA W BBI3BaB

ABTOMAaTHUYECKOE OTKJIIOUEHUE

. e 3JIEKTPOYCTAHOBKH, OTAEIIUTH MTOCTPAIABILETO
’;;T"H L OT TOKOBEAYLIMX 4YacTeWl, KOTOPbIX OH
nEPBUE M“BTB"E KacaeTcsa, U T. . Mepsl 3Ti paznudHbel. OHU
NPH DCBOBOOEHWM 3aBUCAT OT HAIPSKEHUsI 3JIEKTPOYCTAHOBKH,

ROCTPRARBIEID OT TOKD OKpYKaIOIX ycrosi, HAITH A

HOIXOASAIINX JJIS 3TOM LEeJN IPUCTIOCOO0TeHUI
Y IIPEIMETOB U, HAKOHEIL, OT
YMEHUS U HAXOTYMBOCTH OKA3bIBAIOIIETO TOMOIIIb.

Bo Bcex ciyyasx oka3bIBalOLIUi MOMOIIb JOJIKEH ObICTPO OCBOOOAUTH MOCTPAAABILIEIO
OT TOKa U CJIETUTH 332 TeM, YTOOBI CAMOMY HE OKa3aThCsl B KOHTAKTE C TOKOBEIYIEH YacThIO HIIN
TEJIOM MOCTPAJABLIETO, a TAK)KE MO/ HANIPSYKEHUEM 1Iara.

IIpn nanpszkenun 10 1000 B B HEKOTOPBIX CIy4asx MOXKHO IepepyOUTh MpPOBOJA
TOMIOPOM C CYXOM JEpEeBSIHHOW PYKOATKOW (puc. 19.2) miam mepeKycuTh WX WHCTPYMEHTOM C
M30JIMPOBAaHHBIMHU PYKOSITKAMH - KyCauKaMH, [MaccaTXaMu U T. M. JJomycTUMO UCIOJIb30BaTh U
OOBIUHBIM MHCTPYMEHT C METAJUIMYECKUMHU PYKOATKaMH, B TOM 4Hciie OOBIKHOBEHHBIN HOX; MPU
3TOM OKa3bIBAIOIINM MOMOIIb TOKEH HAJIETh TUAIEKTPUUECKUE IEPUATKHU U TaJIOIIH.

El Puc 2. OcBoboXKaeHNE MOCTPaAABIIETO
OT JecTBUS TOKa B ycTaHoBKax 1o 1000 B -
nepepyoanue  mMpoBOAOB  (KaXIOoro B
OTJENBbHOCTH) TOMOPOM C JEPEBSIHHON CyXOi
PYKOATKOM
[Tepepybats (mepepesarb) clemyeT
KKl MPOBOJA B OTAEIBHOCTH, YTOOBI HE
BbI3BaTh K3 Mexay HuUMH, B pe3yibTaTe
KOTOPOTO MOKET BO3HUKHYTBH JJIEKTPUYECKAS
Iyra, CrocoOHasi MPUYUHHUTH OKa3bIBAIOIIEMY
IIOMOIIb CEPHE3HBIE 0KOTU TEJIa U IIPUBECTU K
o MOBPEXKICHUIO TJIa3.

MoOXHO OTTSIHYTh MOCTPAJABIIEIO OT TOKOBEAYIMX YACTEH, B3SBIIKUCH 32 €r0 OJCKIY,
€CJIM OHAa CyXas M OTCTAaeT OT TeJjla, HalIpHuMep 3a IMOJbl NUpKaka, naubTo. llpu aTom Henb3s
KacaTbCs Tella IOCTPAJaBIIero, €ro oO0yBH (KOTOpash MOXKET OKa3aThCs TOKOIPOBOISIICH
BCJICJICTBUEC 3arps3HEHUs, HAIWYMsl B HEW TBO3JEH W T. M.), CHIPOM ONEKIBI, a TaKKe
OKPY>KaIOIIMUX 3a36MJIEHHBIX METAJUIMYECKUX MPEIMETOB. PekoMeHyeTcsl 1eiMcTBOBaTh OQHOM
PYKO#i, iepka BTOPYIO B KapMaHE WM 3a CHUHOM (puc. 3).
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1

- = Puc. 3. OcBo0OOXIEHNE
HOCTpa,Z[aBH_IeI‘O oT HCﬁCTBHH TOKa B
yctaHoBkax g0 1000 B - orrackuBanme 3a
CYXYIO OJICKY

[Ipn HEO0OXOAUMOCTH TPUKOCHYTHCS
K Yy4YacTKaM Tejla IIOCTPAJaBIIEro, He
MOKPBITBIM CYXOM OJIEKJIOW, HAIO HAJETh Ha
PYKH  IHUDJEKTPUYECKHE  NEpPYaTKu WU
00MOTaTh UX CyXOH TKaHbIO (mapdom u T. 1.),
HaTAHYTh Ha pPYKM pyKaBa NUIKAKA WIU
NAIbTO U T. O. [l M30J4LMU CBOMX PYK
MOXHO TaK)X€ HAKWHYTh Ha IOCTPAaJaBIIEro
MUJKAK, IUIall, PE3UHOBBIM KOBPUK WM
MPOCTO  CyXyl TKaHb. Jlnsa  Oombrieit
HAJEC)KHOCTH MOKHO TaKXKe U30JHPOBAThH CeOs
OT 3€MJIM WJIM TOKONPOBOJSIIETO 10J1a, HAJIEB
PE3MHOBBIE TAJOIIM WIM BCTaB HA CYXYHO WJIHU
KaKylo-HUOYIb JIPYryl0, HE MPOBOJALIYIO
JJIEKTPUYECKUM TOK TMOACTUIKY, CBEPTOK
CyXOU OJEXIbI U T. M.

Ecnu mocTpamaBIIMii  CyIOPOXKHO CKHUMAeT pPYKOW IIPOBOJ, HAXOIAIIMMCA IOJ
HaIpsHKEHUEM, TO NIl OCBOOOKICHHSI €r0o OT JIEHCTBUS TOKAa MOXKHO pa3kKaTh €ro pykKy, oTrudas
KaXIblii Majen B OTAEIbHOCTH. {11 3TOro OKa3bIBarOIIMK MOMOUIIb JOJDKEH UMETh Ha PyKax
JUAJIEKTPUYECKUE MEPYaTKH W CTOATh HA HW30JMPYIOIIEM OCHOBAHUHU - JAUDJIEKTPUYECKOM
KOBpHUKE, CyXOH JOCKE U T. 1. WJIA OBITH B TaJIOMIaX.

MoxHO OTOpOCHUTH TPOBOJ, KOTOPOrO KacaeTcsl IMOCTPaJaBIIMM, MOJb3YSICh CYXUMH
JEPEBSHHON IAJIKOM, NOCKOW M IPYrMMHU HE NPOBOIAIIMMHM DJIEKTPUYECKUM TOK MpPEeIMETaMHU

Puc. 4. OcBoOoKIeHIE TOCTPAAABIIETO
OT JecTBUS TOKa B ycraHoBkax a0 1000 B -
oTOpachlBaHHE MPOBOJA CYXOH JEpeBSIHHOM
JIOCKOH
B ycranoBkax Bbime 1000 B s
OT/ACJICHUSI TOCTPAJABIIETO OT TOKOBEMYIIUX
gacTeld HEOOXOAMMO HAETh AMAICKTPHUSCKUE
MepYaTKyd 1 OOTHI U JIEWCTBOBATH IITAHTOW WITH
M30JUPYIOMHUMHU KJIEIIaMH, PACCYUTAHHBIMU Ha
HanpspKEHWE  JTaHHOM — DJIEKTPOYCTaHOBKHU
(puc.5).
[IpuMeHeHne IUANEKTPUYECKUX OOT B JAHHOM ClIydae HEOOXOIUMO ISl 3alIUThI OT
BO3MO’KHOTI'O LIIarOBOT'O HATIPSKEHUS.
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Puc. 5.  OcBoboxneHue
MOCTPAJIaBILIETO OT JACUCTBUS TOKA B
yctanoBkax Bbie 1000 B

ABTOMaTHYECKOE
OTKJIIOUEHUE 3JIEKTPOYCTaHOBKHU ISt
0CBOOOXKICHUS MOCTPAJIaBILETO,
HaxoJsIIerocsi B  KOHTakTe ¢
TOKOBEAYILEH 4YacTblO, OT IEUCTBHUS
TOKa  MOXET  ObITh  BBI3BaHO

3IEKTPOYCTAHOBKH.

OT10T crocob 6oiee 3 dexkTuBeH B dnekTpoycranoBkax Beiie 1000 B, mockonbky Takue
YCTaHOBKH BCET/1a OCHAIIAIOTCS HAJCKHOM 1 OBICTPOACHCTBYIONICH pesleifHON 3aIUTOM.

Opnako cama omepanusi 3aMbIKaHHs HAaKOPOTKO M 3a3eMJICHUS TOKOBEAYIIHMX YacTei,
HAXOJSIIMXCS TOJ HAMpsDKEHWEM, OYeHb OMNacHa, MOATOMY JaHHBIM crmoco0 OCBOOOXKIEHUS
MOCTPAJABILEr0 OT TOKA MPUMEHSETCS B HCKIIOUUTENBHBIX CIydasx, KOrja HUKaKkue Ipyrue
CrocoObl HE MOTYT OBITh WCIOJB30BaHBL. TakuM WCKIIOYHTEIBHBIM CIIY4aeM SIBIISIETCS
MOpakeHHEe TOKOM Ha BO3JYIIHOM JHHHM JJIEKTPOIEpEeAayu, KOrjaa MOCTpalaBIIMil Kacaercs
MIPOBOJIOB JIMHUU U ATy JIMHHUIO HEBO3MOXKHO OBICTPO OTKIIIOUUTH C MYHKTA MUTAHHS H3-3a €ro
YIaJE€HHOCTH.

3amMbIKaHUE W 3a3€MJICHUE MPOBOJOB BO3AYIIHOM JMHUU MOXHO OCYIIECTBUTH IMYyTEM
Habpoca Ha HUX 3a3€MJICHHOTO OJHHMM KOHIIOM HEH30JIMPOBAHHOTO MpPOBOJHMKA. B kauecTBe
HaOpackIBAEMOTO TPOBOJHHUKA HaWOOJee MOAXOISAIINM SIBISICTCS MEIHBINH HEW30JHPOBAHHBIN
THOKHWHA TIPOBOJI COOTBETCTBYIOMICH JUTMHBL. MOJKHO HCIOJB30BaTh [JIi JTOW IENH U
OOBIKHOBEHHBIN HEN30JIMPOBAHHBIN MPOBOJI.

CeueHne HaOpachIBAEMOTO MPOBOJHHMKA JOJKHO OBITH JOCTAaTOYHBIM, YTOOBI OH HE
neperopest npu NpoxoxaeHuu no Hemy TokoB K3. Haumenrblinee ceuenue ero (o Menn) Bo BCeX
CITyJasix JI0JHKHO OBITh 16 MM g muaui 1o 1000 B u 25 MM g nnaui Beime 1000 B.

Ilepen waOpacblBaHWEeM OIMH KOHEI[ MPOBOJHMKA HAAEKHO 3a3eMISIIOT IMyTEM
MPUCOEANHEHNS] €r0 K HMEIOIIEeMYCsl MOOIM30CTH 3a3eMIISIIOIIEMY YCTPOMCTBY MOJCTaHIIMH,
TeTy METAITTMYECKON OTOPHI WIIH K CIIEUATHHO 3a0UTOMY B 3€MJII0 CTEPKHEBOMY 3a3EMIIUTEIIO.
Ko BTOpOMy KOHITYy MPOBOAHMKA AJIsi yI00CTBA HAOpaChIBaHUS MPUKPEIIAIOT HEOOIBIION TPY3.

[IpoBogHMK HAOPACKIBAIOT TaK, YTOOBI OH HE KOCHYJICS HUKOTO U3 JIIOZCH, B TOM YUCIIE
BBITIOJTHSIOLIETO 3TY ONEPALMIO U MOCTPAABIIETO.

Ecnu noctpagaBimmii kacaeTcst OJJHOTO MPOBO/JIA, TO YACTO JOCTATOYHO 3a3€MJIIUTh TOJIBKO
3TOT MPOBOJ.

1.2. Meput nepeoii 006pauedoHoll MEOUUUHCKOU ROMOUU

CoBpemeHHass MEIMIIMHA pacrojaraeT BCEMH CpEICTBaMHU JJIsi OXKUBJICHHS YeJIOBEKa,
CMEPTENBHO MOPAXEHHOro TOKOM. OJHAaKo ObICTpOE MPUOBITHE MEIUIMHCKUX PAOOTHHUKOB C
HEO0OXOIMMBIMU CPEICTBAMHU OKa3aHMsI MEPBOI MOMOIIM K MECTY IPOUCIIECTBUS MaJIOBEPOSITHO.
[ToaToMy mepByHO TMOMOIIbL TOPAKEHHOMY TOKOM JIOJDKEH YMETh OKAa3bIBaTh KaXKIbIN
paboTarImuil B 3JIEKTpOyCcTaHOBKaX. [[eficTByromue mpaBuiia TEXHUKH 0€30MaCHOCTH TPEOYIOT,
4TOObI BECh MEPCOHAT, OOCIHYXHBAIOIIUN 3JIEKTPOYCTAaHOBKH, ObUI 0OydYeH MPaKTHYECKUM
npueMaM OCBOOOKIEHHUSI TOCTpaJaBUIEr0 OT TOKa W crnoco0aM oOKa3zaHus €My IepBOM
J0Bpa4eOHON METUITMHCKON TTOMOIIIH.

[lepBasi MeaUIIMHCKAsI TOMOIb MMOCTPAJABIIEMY OT 3JEKTPUUECKOTO TOKa OKa3bIBAETCS
HEMEJIEHHO TIOCJe OCBOOOXICHHS €r0 OT JEHCTBUS TOKa 31Iech ke, Ha mecre. [lepeHoCHTh
MOCTPAAABILETO B IPYrO€ MECTO MOKHO B T€X CIIy4asiX, KOT/la OMIaCHOCTb MPOJIOJIKAET YIPOKaTh
MOCTPAJAABIIEMY WJIM OKa3bIBAIOIIEMY TIOMOIIIb, WIIH TPU KpailHe HEOIaronpUsTHBIX YCIOBHSX -
TEMHOTAa, J0X/b, TECHOTA U T. II.
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Mepsl  mepBOMl  1OBpayeOHOW  METUIIMHCKOW  MOMOIIM  IOCTPAJaBIIEMy  OT
JJIEKTPUYECKOTO TOKA 3aBUCST OT €r0 COCTOSHUS.

11 onpenesieHNsl COCTOSIHMA MOCTPaJaBIIero HeoOXOAUMO YJIOXKHUTh €ro Ha CIIUHY U
IIPOBEPUTH HAJIMYUE JBIXaHUS U CEPACUHBIX COKPALICHUN.

Hanuuune npixaHus y IOCTpaAaBIIEro ONPENEseTCs M0 NOABEMY U OIYCKAaHUIO TPYIHOU
KJIETKH BO BpeMs CaMOCTOSITEJIBHOTO BIOXa M BbLIOXAa. HUKakoW TIATEIBbHON IPOBEPKHU IS
oOHapykeHHs ¢1a00ro WK MOBEPXHOCTHOTO JIbIXaHUs IIPOBOIUTH HE TpeOyeTcs, MOCKOJIBKY 3TH
YTOUHEHHsI MAJIO II0JIE3HBI IIPU OKa3aHUU IIOMOIIY ITOCTPAJABIIEMY U B TO K€ BpeMs IIPUBOJAT K
3aTpaTaM BPEMEHH, YTO COBEPIIEHHO HEJOMYCTUMO B TAKUX YCIOBUSX.

HopmanbHoe gApIXaHHME XapakTEpU3yeTCs YETKMMM W PUTMUYHBIMU IIOJABEMaMHU U
OIyCKaHUSMU TIPyIHOM KJIETKM. B TakoM COCTOSHMM TNIOCTpajaBIIMN HE HYKIAETCI B
HCKYCCTBEHHOM JIBIXaHHH.

HapymieHHOoe nbIXaHHME XapaKTEpU3YeTCsl HEUYETKHMMH WM HEPUTMUYHBIMH MOJBEMAMH
IPpYIHON KJIETKM TPU BJOXaX, PEAKHMMH, Kak Obl XBaTalOUIMMHU BO3AyX BJIOXaMHU WIIH
OTCYTCTBUEM BHUIMMBIX JBIXaTCIBHBIX JBWKEHUM TIpyIHOM KieTkn. Bcece »tm  cimydanm
paccTpOMCTBAa JBbIXaHUs NMPUBOLAT K TOMY, YTO KPOBb B JIETKMX HEJOCTATOYHO HACHIILAETCS
KHCIIOPOZIOM, B pE3yJIbTaT€ YEro HACTyNaeT KUCIOPOAHOE TOJIONAHWE TKAHEW WM OpraHoB
nocrpagaswiero. Iloatomy B 3TMX cCiaydasx MOCTPaIaBIIMN HYKIAETCSI B HCKYCCTBEHHOM
IbIXaHHH.

Hanuune cepiedHbIX COKpalieHuid CBUIETENbCTBYET O padoTe cep/ua, T. €. 0 HaJIMYUU B
OpraHu3Me KpoBOOOpAIEHUs, €ro ONpPENeNsiOT IIyTEM BBICIYIIMBAHUS CEPACUHBIX TOHOB,
IIPUJIOKUB YXO K JIEBOM IIOJIOBMHE IPYAM IOCTPAJaBIIEro, WU IPOBEPKOM mynbca. Ilynsc -
TOJYKOOOpa3Hble PUTMHUYHBIE KOJEOAaHUS CTEHOK KPOBEHOCHBIX COCYJOB, OOYCJIOBJIECHHBIE
JBM>KEHUEM 10 HUM KPOBH IpH paboTe cepia.

Hanuuue mynbca NpoBepstOT, Kak MpaBWIIO, HA KPYIHBIX apTepusx, rae OH Oosee
BBIPA)XEH, - Ha JTy4eBOM, OCAPEHHOI U COHHOM.

[Ipu omnpeneneHun COCTOSHHSA YEIOBEKA, IOPAKCHHOIO DJJIEKTPUYECKHM TOKOM,
IIPOBEPKY IyJIbCA CIENYET IPOU3BECTH HA JIy4EBOW apTEpHUU Ha pyKe NPUMEPHO y OCHOBAHUS
Oosbioro najnbla. Ecny Ha j1ydeBoil apTepuu MmysibC He 0OHApYKUBAETCS, €ro Hajl0 POBEPUTH
Ha COHHOM apTepHM Ha LIee C IIPAaBOM U JIEBOM CTOPOH BBICTYIIA IUTOBUIHOIO XPAILA - a1aMOBa
si0moka (puc. 6).

Puc. 6. Onpenenenue nynasca Ha
COHHOM apTepuu

[Ipm  cmabbIX  CEpACYHBIX  COKPAIICHHIX
nyJabCOBas BOJIHA HE JOCTUTaeT mnepudepun
Tea, B TOM YHCJIC M JIAJCKO PacIOI0KEHHBIX
OT cepilla JY4eBBIX M OEIPEHHBIX apTepHid,
rae MO3TOMY yJIbC MOYKET HE
npomtyneiBatbesl.  COHHasg ke apTepus
HAXOJUTCS B HEMOCPEICTBEHHOW OJM30CTH OT
cepAna U OOBIYHO TMYJIBCUPYET JAaxe IpHu
BEChbMa CJIA0BIX €r0 COKPAIICHUSIX

OrcyrcTBUE Iyllbca M HAa COHHOM apTepuM CBUAETEILCTBYET, KaK IpaBWIIO, O
MPEKPAIICHUU JBM)KCHHS KPOBH B OpraHu3Me, T € O IMpeKpameHuu padoTel cepama. OO
OTCYTCTBHH KPOBOOOpAIlEHHsI B OPTaHU3ME MOXHO CYAHUTH IO COCTOSHUIO TJIA3HOTO 3padvka,
KOTOPBIA B 3TOM CJy4dae pacIiipeH.

[IpoBepka coCcTOSIHUS MOCTPAAABIIETO BKIIOUAsl MPUAHUE €TO Ty COOTBETCTBYIOIIETO
MTOJIOKCHUST TIPOBEPKY JIBIXAHMS MyJIbCa U COCTOSHHS 3padka, JOJDKHA MTPOU3BOIUTHCS OBICTPO -
B Teuenue 15-20 c.

Eciim  mocrpagaBmmii B CO3HAHMH, HO JIO O3TOr0 OBUI B OOMOpOKE WIH
MPOJOJKUTENFHOE BPEMST HAXOUJICS MO TOKOM, HEOOXOJUMO €ro yA0OHO YIOXKHUTh Ha CYXYIO
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MOJICTUIIKY, HAKPBITh CBEPXY YEM-THOO M3 OJCKIIbI, YIATUTh U3 MOMEIICHUS JTUIITHUX JTIOACH U
JI0 TIPUOBITHS Bpaya, KOTOPbIM TOJKEH ObITh BbI3BAaH HEMEUIEHHO, 00ECIEeYUTh €My MOJIHBIN
MOKOW, HEMPEephIBHO HAOMIOAasl 3a €ro JbIXaHWeM W MylbcoM. Hu B KoeM ciydae Hemb3s
MO3BOJIATH MOCTPAAABIIEMYy JBUTAThCS, a TeM Ooyiee MPOAOKAaTh paldoTy, Naxe eciu OH
YyBCTBYET C€OsI XOPOIIO U HE MMEET BHIMMBIX MOBpEkAcHUH. OTpUIaTeNbHOE BO3ACHCTBHE
3JIEKTPUYECKOTO TOKA Ha YEJIOBEKA MOXKET CKa3aTbCsl HE Cpa3dy, a CIyCTs HEKOTOPOE BpEMS -
yepe3 HECKOJIbKO MUHYT, YacOB M Jlaxke NHEH. Tak, y 4elloBeKa, MOABEPTIIErOCsS BO3ICUCTBUIO
TOKa, MOYKET 4Yepe3 HECKOJbKO MHUHYT HACTYNHUTh PE3KOE€ YXYIIIEHHE U AaKe NpPEeKpallieHue
paboTel cepalla WJIA MOTYT TPOSBUTHCS WHBIE OMACHBIE CHMIITOMBI  MTOPAXKEHUS.
3aperucTpupoOBaHbl Clly4aW, KOIJa PE3KOe YXYALIEHHE COCTOSHHUS 370pOBbs, MPHUBOJIMBILIEE
WHOTJ]a K CMEPTH MOCTPAIABIIET0, HACTYIAIO Yepe3 HECKOJIBKO JHEU MOCIe OCBOOOXKICHHUSI €ro
OT TOKa, B T€YEHHE KOTOPBIX OH CYOBEKTHMBHO YyBCTBOBAJ C€0sl XOPOLIO U HE MMEN BHEUIHUX
noBpexaeHnit [loaToMy TOJNBKO Bpad MOXET MPABHIBHO OLIEHUTh COCTOSIHUE 370pPOBbS
MOCTPAJIABIIEr0 U PEMIUTh BOIPOC O MOMOIIM, KOTOPYIO HYKHO OKa3aTb €My Ha MECTE, a TaKkkKe
O JAJIbHEUILIEM €0 JICUCHUU.

B cnyyae HEBO3MOXKHOCTH OBICTPO BBI3BATH Bpaya MOCTPAAABIIEr0 CPOYHO JOCTABISIOT B
nede0HOoe yUpekIeHUE Ha HOCHIIKaX WM TPAHCIIOPTOM.

Ecaum mnocrpagaBmmii  HaxoauTcsi B 0eCCO3HATEIBHOM  COCTOSIHMHM, HO C
COXPAHMBIIUMUCS YCTOWYMBBIMHU JIBIXaHUEM U MYIBCOM, €r0 CJIEIyeT YIOOHO YJIOXKUTh Ha
MOJICTUJIKY, PACCTETHYTh OJIEXKAY U MOSC, YTOOBI OHU HE 3aTPYIHSUIM €ro JbIXaHHs, 00eCIeUnTh
MPUTOK CBEXKEro BO3AYyXa U MPHUHATH MEPhl K MPUBEIACHUIO €TO B CO3HAHUE - MOJAHECTH K HOCY
BaTy, CMOUEHHYIO HAIIaTBIPHBIM CIUPTOM, OOpBI3raTh JIMIO XOJOIHOM BOJOW, pacTeperb U
corpeth Teno. [loctpamaBuiemy cienyer OOECHEYUTh IMOJHBIA MOKOH, yJalIWB MOCTOPOHHUX
JI0JIeH U3 MOMENICHHUS, U HeMPEPbIBHOE HAOIIOACHHE 3a €0 COCTOSTHUEM JI0 MPUOBITUS Bpaya.

Ecan mocTrpagaBmmii njioxo ABIMIMT - PEIKO, CYyOPOXKHO, KaK ObI C BCXJIUIIBIBAHHEM
WIM €CIW JIBIXaHHWE IOCTPAJABIIEr0 MOCTENEHHO YXYAIIAETCS, HO Yy HEro MpOILYyIbIBACTCS
MyJbC, HEOOXOAUMO JIeTIaTh HCKYCCTBEHHOE JIbIXaHUE

IIpu orcyrcTBHM NPU3HAKOB KU3HHM, T € KOIJa y IOCTPaJaBUIETO OTCYTCTBYIOT
IBIXaHUE U TYJIhC, a OOJIeBBIE pa3[pa’keHUs HE BBI3BIBAIOT HUKAKUX PEAKIUW, 3pauykd Tia3
pacuIMpeHsbl U HE PearupyroT Ha CBET, HAJ0 CYUTATh ITOCTPAIABIIEr0 HAXOASAIIMMCS B COCTOSIHUM
KJIMHUYECKOW CMEpPTH W HEMEJICHHO MPUCTYNaTh K €ro OKUBICHHIO, TEK HCKYCCTBEHHOMY
JBIXaHHUIO U Maccaxy cepala.

Hukorna He cieyeT 0TKa3bIBaThCs OT OKa3aHUs TOMOILHM MTOCTPAIaBIIEMY U CUUTATh €ro
MEPTBBIM H3-32 OTCYTCTBUS [BIXaHWS, IyJIbCAa W JPYruX MPU3HAKOB KW3HU. [lopakeHHOro
AIEKTPUUYECKUM TOKOM MOKHO MPU3HATH MEPTBBIM TOJIBKO MPU SBHO BUJIUMBIX CMEPTEIbHBIX
MOBPEXACHUSX, HAIPUMEP B ciydyae pa3ApoOJeHHs depena MpH MaJeHUuU WM Ipu 0O0ropaHuu
Bcero tena B 1pyrux ciydyasx KOHCTaTUPOBAaTh CMEPTh UMEET MPABO TOJBKO Bpad.

OnbIT MOKa3bIBAET, YTO CBOEBPEMEHHOE M MPABUIBHOE OKa3aHWE MEPBON MEIUIIMHCKOMN
MOMOIIIU YE€JIOBEKY, HAXOAIEMYCSl B COCTOSTHUN KIIMHUYECKOW CMEPTH, KaK MPaBUIIO, TPUBOIUT
K IIOJIOKUTEIBHOMY pE3yJbTaTy - OKHUBJICHHI0 MHUMOYMEpUIErOo. 31eCh €Ile pa3 yYMECTHO
MOMYEPKHYTh, YTO TMOMBITKU OXKUBJICHHS 3(PPEKTUBHBI JTUIIL B TOM Cllydae, €clii C MOMEHTa
OCTaHOBKHU cepJiia nmpouuio He 6osee 4 - 5 MuH M3BecTHBI ciydan, KOT/Ia JIUIA, TOPAKCHHBIC
AIEKTPUUYECKUM TOKOM M HAXOJUBIIMECS B COCTOSIHUM KIMHMYECKOW CMEPTH, MOCIE MPUHSATUSA
COOTBETCTBYIOIIMX ME€p BBI3IOPABIMBAIM U BO3BpallaIUCh K OObYHONW pabore Yacto
OXKMBJICHHE JIIOJICHM, TMOPAKEHHBIX DJJIEKTPUUECKHUM TOKOM, JIOCTHUTaeTcs B pe3yJjbTare
CBOEBPEMEHHON W KBATH(HUIIMPOBAHHON JOBpAaYeOHOW IMOMOIIM TOBAPHUIIEM IO paboTe WA
JIPYTUM CBUJETENIEM MOpPaKeHUs TOKOM B Ooliee TsHKeNbIX caydasx 3Ta MOMOIs 00eCTeurnBaeT
COXpaHEHHE >KMU3HECIIOCOOHOCTH OpraHM3Ma MHHUMOYMEpILIEro 10 NpUOBITHS Bpaya, KOTOPBIN
MOXET TpPUMEHHUTh Oosiee 3(p(eKTUBHBIE Mepbl OXHBIEHUS B 3THX ciydasx noBpaueOHast
MEIUIMHCKAas TMOMOULIb JIOJDKHA OKa3bIBAThCS HENPEPBIBHO, Jake TOIAA, KOraa Bpems
MCYHUCIISIETCSl YacaMUu. 3aperucTpUpPOBAHO MHOIO CIIy4aeB OXKHUBJICHUS JIIOJEH, MOpPaXKEHHBIX
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TOKOM, Iociie 3-4 4, a B OTAENBHBIX cilydasdx nocie 10-12 4, B TedeHHe KOTOPHIX HENPEPHIBHO
BBINOJIHSUINCH UCKYCCTBEHHOE JBIXaHUE U MaCCax cepaua

Pemenue o OCCIONE3HOCTH NalbHEHIIUX OEMCTBUM 110 OXKHMBJICHUIO YEIOBEKa,
HaXOJAIIErocs B COCTOSHUM KJIMHMYECKOM CMEpPTH, M 3aKIIOYEHHE O €ro HUCTUHHON
(Omonornueckoi) cMepTH UMEET MPaBO BHIHECTH TOJIBKO Bpay.

JIOCTOBEpHBIMHM TNpPU3HAKAMH HEOOpaTUMOM CMEpPTH SBISIOTCS MYyTHas, BBICOXIIAs
porosuna ria3s, UPOKUE, HE PEArUPYIOLIUE HA CBET 3payKy; OXJIaXKICHUE TeJla 10 TEMIIEpaTyphl
OKpPYXKalOIIeH Cpebl; BOSHUKHOBEHUE TPYIHBIX IISITEH U TPYIHOIO OKOYEHEHUsS W Ap. TpymnHble
IITHA - IOCUHEHHE OTACIBHBIX YYaCTKOB IOBEPXHOCTU TENla - BO3HUKAIOT IOCJIE CMEPTH OT
3aCTOSl KPOBHU, CTEKAIOIIECH IOJ AECHCTBUEM CHJIBI TSDHKECTH B HIWKEIIEXKAIUE YYacTKU Tena. Y
MEpTBOTO, JISKAIIEro Ha CIUHE, TPYIHBIE MATHA 00pa3yloTCsl Ha JIONATKaX, MOSCHUIIE U Jp, a Yy
JIEKALIETO Ha JKUBOTE - HA JIMIE, TPYAU, KOHEYHOCTAX. TpylnHOe OKOYEHEHHE - HANPSKEHHOCTD
MBILII[ TPYyIa, B PE3YJIbTATE YEr0 HEBO3MOYKHO IOBEPHYThH €0 T'OJIOBY, COTHYTh MJIM PAa30THYTh
KOHEYHOCTH B CyCTaBaXx, HACTYyMaeT yepe3 2-4 4 1mocjae CMEPTH.

1.3. HckyccmeenHoe ovixanue

HasHaueHne MCKyCCTBEHHOTO IBIXaHUsA, KAK 1 HOPMAJIBHOTIO €CTECTBEHHOT'O IBIXAHHUS, -
o0ecreynTh ra3000MeH B OpraHU3Me, T. € HACBHIIEHHE KPOBU MOCTPAAABLIETO KHUCIOPOAOM U
ylaJeHUue U3 KPOBM YIVIEKUCIIOro rasa. Kpome TOro, MCKycCTBEHHOE IbIXaHUE, BO3IACHCTBYs
pedIieKTOpHO Ha JIBIXAaTENbHBIM LIEHTP TOJOBHOTO MO3ra, CHOCOOCTBYET TEM CaMbIM
BOCCTAHOBJICHHIO CAMOCTOSITEJILHOT'O IBIXaHUS IIOCTPAaBIIETO.

["a3000MeH MPOUCXOAUT B JIETKUX. BO31yX, MOCTYMalONMii B HUX, 3aMI0JIHAET MHOKECTBO
JICTOYHBIX ITy3bIPBKOB, TaK HAa3bIBAEMBIX aJbBEOJ, K CTCHKaM KOTOPBIX INPUTEKAET KPOBb,
HACBHIIEHHAsT YTJIeKUCIbIM Ta3oM. CTEHKH ajbBeOoJ] OY€Hb TOHKM, M OOIIas IUIOMAAb HUX Y
YyeJI0oBeKa JOCTUTaeT B cpeaHeM 90 M. Yepes 3TH CTEHKH M OCYIIECTBISETCS Ta3000MeH, T. €. U3
BO3/lyXa B KPOBb [IEPEXOANUT KUCIOPO, @ U3 KPOBU B BO3JYX - YIJIEKUCIBIN Ia3.

KpoBb, HachIILIEHHAs KHCIOPOIOM, NOCBIIACTCA CEPALIEM KO BCEM OpraHaM, TKAHAM H
KJIETKaM, B KOTOPBIX Oarofiapsi 3ToMy MpoA0JIKAIOTCSI HOPMaJIbHbIE OKUCIUTENIBHBIE MTPOIECCHI,
T €. HOPMaJIbHAs )KU3HEAEATEIbHOCTb.

BospeilictBue Ha ABIXaTENbHBIM LIEHTP MO3ra OCYLIECTBIISIETCS B pe3ylbTaTe
MEXAHUYECKOTO Pa3ipakKeHUs MOCTYNAIOMIUM BO3AYXOM HEPBHBIX OKOHYaHHWH, HaXOIAUIUXCS B
jerkux. Bo3HMKaroniye npu 3TOM HEPBHBIE MMITYJIbCHI ITOCTYNAIOT B LIEHTP T'OJIOBHOTO MO3ra,
BEJAIOIIETO IbIXaTEIbHBIMU ABM)KCHUAMH JIETKUX, CTUMYJIMPYs €70 HOPMAJIBHYIO AEATEIbHOCTb,
T. €. CHOCOOHOCTh TMOCBHLIATh WMITYJBCHI MBIIILAM JIETKUX, KaK 3TO MPOUCXOIUT B 370POBOM
OpraHusMe.

Cnoco0bl HCKYCCTBEHHOT0 AbIxaHusi. CyIIecTByeT MHOXKECTBO Pa3IMUYHBIX CHOCOOOB
BBITNIOJIHEHUSI MCKYCCTBEHHOTO JBbIXaHHA. Bce OHM JenaTcs Ha JABE TPYIIBI allapaTHbC U
pyuHbIE

AnnapaTtHble cnocoObl TpeOYIOT NPUMEHEHUS CIELUUAIBHBIX alnapaToB, KOTOpHIE
o0ecrieynBalOT BJIyBaHME U YyJAJIEHHE BO3JyXa M3 JIETKUX 4Yepe3 pPE3HHOBYIO TPYOKYy,
BCTaBJICHHYIO B JIBIXaTEeJIbHBIC ITyTH, UM YE€PE3 MACKy, HAJIO)KEHHYIO Ha JIMIO MOCTPAAABILErO
[Ipocreiimmmu U3 anmnapaToB SBJISIOTCS pyuHble opTatuBHble anmnaparsl PITA-1 u PITA-2 (puc
19.7), npenHazHaueHHBbIE 17151 HICKYCCTBEHHOTO JIbIXaHUS U acMpaluy (OTCAChIBaHMSI) KHUJIKOCTH
U CIM3M W3 JAbIXaTeNbHBIX MyTedl. OCHOBHBIMH YaCTSMH HX SIBISIOTCS HEOONBLION MeX,
NPUBOJIMMBIN B JCHCTBHE pYKOW, M Macka, IUIOTHO HaKJIaablBaeMas Ha pPOT M HOC
[IOCTPa/IaBILIETO.
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Puc 7. UckyccTBEHHOE IbIXaHUE C
noMounpto anmapara PITA-1

Bo Bpems cxartus mexa MPOUCXOAUT
aKTUBHBIH BIOX, T € BBEAGHUE TIOJ
HEKOTOPBIM JaBJICHUEM B JIeTKHe
MOCTPAJABIIEro aTMOC(HEPHOro BO3IyXa B
o0BeMe 0,25-1,5 q1 WM BO3IyXa,
o0oraieHHoro KuciopogoM B mocnennem
cllydae KO BCAachIBAIOIIEMY KIIallaHy armnapara
NPUCOETUHSICTCS KUCIOpoaHas moayiika Bo
BpeMsl  pacTsDKEHMs  MeXa  MPOUCXOAUT
NACCHUBHBIA BBIIOX, NPH 3TOM BO3AYX H3
anmapara BBIXOAUT 4Yepe3  CHEelHaTIbHBIN
KJIalaH.

bnarogapss mopTaTMBHOCTH W Majou
Macce ITOT ammapar NPUMEHSETCS] He TOJBKO
B OOJIBHUYHBIX, HO U B TIOJIEBBIX YCIOBHUSX.
[Ipumepom Gosiee COBEPILICHHBIX aNIapaToB ¢
aKTUBHBIM BJOXOM M BBIIOXOM, T.€. C
NOJIOKHUTEIBHBIM JIaBJICHHEM Ha BJIOXE U
OTPHLIATENIbHBIM Ha BBIAOXE, SBIISETCS
nopratuBHbld anmapar [III-2 oredectBeHHOro mpousBoacTtBa (puc 8). OH paboraer
aBTOMAaTHYECKH, MCIIOJIb3YSl SHEPIHIO CXKAaTOro KUCIOpoJa, coaepxalierocs B 6amione. Ipoitns
4yepes peAyKTop, KUCIOPOA MOCTYIAET B JbIXaTEIbHYIO KaMepy, I'/1€ CMEUIMBAETCS C BO3AYXOM U
yepe3 MacKy IoJaercss B Jierkue mnocrpajasiiero Ilpm 3Tom naBieHue B JIETKMX Ha BIOXE
coctasinsieT 1,7-1,9 klla (13-14 MM pT cT), a pa3pexenue Ha Beigoxe 0,7-0,9 kIla (5-6 MM pr cT).
OTOT peXHUM COOTBETCTBYET PEKHUMY €CTECTBEHHOT'O JIbIXaHMUS.

a)
Puc 8. Annapat JI1-2 ais 1uTeIbHOT0 HCKYCCTBEHHOTO ABIXaHUS C aKTUBHBIM BJIOXOM U
BBIZIOXOM a - 00IIHiA BU O - MPUHIMITHAIBHAS cXeMa (TIPH TOJIOKEHUH «BIIOX))

1 - xkucmopoaHbIi 6ayIoOH; 2 — BEHTWIb, 3 — PenyKTOp; 4 — MaHOMETp; 5 - PEerynsTop
YacTOTHI JbIXaHUS; 6 - BEHTUIb PETYNIATOPA YaCTOTHI IbIXaHus; 7 - KareTrep (BBOJUTCS Uyepe3 HOC
WJIU POT B TPAXEIO JJI OTCACHIBAHUS JKUJIKOCTH 30 PTa U OPraHOB JbIXaHUS MOCTPAAABIIEro); 8
- aCNMPALMOHHBIN CTakaH; 9 - BEHTWJb Ui BKIIOYEHHUS W PErylIupoBaHus acnupauuu; 10 -
IBIXaTeJbHBIM aBTOMar; 11 - KHOIIKA IIITOKAa KJjamaHa JabIXaTeJIbHOro aBToMara; 12 -
MOAMEMOPAaHHOE TPOCTPAHCTBO aBTOMara; 13 - yBJIXKHHTENIb KUCIOPOIHO-BO3AYIITHOW CMECH;
14 - macka
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Amnmapat /[I1-2 cHabxeH npucnocobyieHueM, PerylIupyouM ITyOuHy U JUIMTEIbHOCTD
BJIOXA U BBIJOXA, YACTOTY ABIXAHUS, COAEPKAHUE B CMECU KUCIIOPOJA, BIAXKHOCTh CMECH U TIp.
OH CMOHTHpOBaH B MeTaJuTMueckoM (yTisipe (duemonaHuuke) pazmepoM 460 x 310 x 125 mm;
Mmacca ero 11 kxr. Kucnopona, comepskaiierocsi B 0JJHOM JIByXJIUTPOBOM OaJlJIOHE TP J1aBJICHUU
20 MITa (200 krc/cM?), JOCTATOYHO st IIPOU3BOJICTBA UCKYCCTBEHHOIO JbIXaHUs B TeueHue 20
MHUH.

ArnmapaT MOXeT OBITh HCHOJb30BAaH U OKa3aHUS HEOTJIOKHOW IOMOIIM Ha MeECTe
HECYaCTHOTO Clydasi, IPU TPAHCIIOPTUPOBAHUU MOCTPAJABLIET0 B MEAULIMHCKOE YUPEXKICHHE, A
TaKkXKe B OOJbHUYHBIX YCIOBUSAX IJISl JUIUTEIBHOTO TMPOBEIEHHSI UCKYCCTBEHHOTO JBIXAHHUS - B
TE4YEHUE HECKOJIbKHUX YacOB M JJaXKe JHEH.

Pyunbie crocoObl 3HAUNTENFHO MeHee 3(PPEeKTUBHBI U HECPAaBHEHHO 0Oojiee TPYJOEMKH,
yeM anmnapatHele. OHM 007a7alOT, OJHAKO, TEM BaXKHBIM JOCTOMHCTBOM, 4YTO MOTYT
BBITIOJHATBCS 0€3 KaKuX-Tu00 TPUCIIOCOONCHH H MPUOOPOB, T. € HEMEMIEHHO IO
BO3HMKHOBEHUH HAPYIIEHUH JIbIXaHUs y OCTPAJaBILETO.

Cpenu 00ibLIOTO YHCHa CYIIECTBYIOIIUX PYYHBIX CIIOCO0OB Hambonee 3¢ (EeKTUBHBIM
ABJISIETCA CIIOCO0 «M30 pTa B poT» OH 3aKIII0YAETCs B TOM, YTO OKa3bIBAIOLIUI TOMOIb BAYBAET
BO3/yX U3 CBOUX JIETKUX B JIETKHE MOCTPAAABIIETO Yepe3 €ro poT MK HOC.

VY CTaHOBIIEHO, YTO BO3IYX, BBIABIXa€MBIH W3 JIETKHX, COJACPKHUT JOCTaTOYHOE IS
JIBIXaHUS KOJIMYECTBO KUCIOPOAA.

[TpeumymiecTBa crnocoba «M30 pTa B poT» 3aKJIIOYAKOTCS B CIEAYIOIIEM, Kak IMOKa3aia
NpakTHKa, oH OoJee 3(h(ekTuBeH, YeM Apyrue pydHble crocoObl; 00beM BO3/1yXa, BAYBAEMOTO B
JIeTKre B3pociioro uenoBeka, gocturaet 1000-1500 mi, T. €. B HECKOJIBKO pa3 OoJblile, 4YeM mpHu
JPYTUX PYYHBIX Croco0ax, M BIIOJHE JAOCTATOYEH UIA IIeJIe MCKYCCTBEHHOIO JIBIXaHHUS; 3TOT
croco0 BecbMa MPOCT, U UM MOXKET OBJIAZETh 32 KOPOTKOE BPEMs KaXK/bIil UeJIOBEK, B TOM YUCIIE
HE HMEIOMMKA METUIMHCKOTO 00pa3oBaHMs; INPU 3TOM CIOCOOE HCKII0YEHA OMAacHOCTb
HOBPEXJEHHUS OPraHoOB IOCTPAJABLIErO; 3TOT CIOCOO IO3BOJISAET MPOCTO KOHTPOJUPOBAThH
NOCTYIUIGHWE BO3JyXa B JIETKWE IOCTPAJABIIETO0 - IO PACHIMPEHHUIO TPYIHOW KIETKH;, OH
3HAYUTEIBHO MEHEE YTOMUTEICH.

Henocratkom crocoba «u30 pTa B pOT» SBISETCS TO, YTO OH MOXKET BBI3BATh B3aUMHOE
nH(HUIMpOBaHKE (3apaKEHHME) M YYBCTBO OpPE3TIIMBOCTH Y OKa3bIBAIOIIEr0 MOMOIIL. B cBs3M ¢
3TUM BJyBaHUE BO3AyXa MPOU3BOAAT Yepe3 Mapiio, HOCOBOM IUIATOK M JAPYIYIO HEIUIOTHYIO
TKaHb, a TAKXKE 4epe3 CIEeLUAIBbHYIO0 TPYOKY.

IloaroroBka K HCKYCCTBEHHOMY JbIXaHHI0. [lpexne ueM mpUCTynHUTh K
UCKYCCTBEHHOMY JBIXaHUIO, HEOOXOMMO OBICTPO BBIIIOJHUTH CIEIYIOLINE ONEePaLUN:

a) 0CBOOOJIUTH MOCTPAJABILEIO OT CTECHSIOUICH JbIXaHUE OJEKIbl - PACCTETHYTh BOPOT,
pa3BsA3aTh TaJCTyK, PACCTErHYTh MOSC OPIOK U T 1T ;

0) yJIOXHUTH MOCTPAJABUIETO HAa CHUHY HAa TOPHU30HTAIBbHYIO MOBEPXHOCTH - CTOJ WU
oJ1;

B) MakCHUMaJIbHO 3alPOKHHYTh T'OJIOBY IOCTPaJaBLIETO, MOJIOKUB IO/ 3aThUIOK JaJ0Hb
OJIHOW pyKH, a BTOpPOW HamaBiuBas Ha 00 (puc. 9, a) @m0 Tex mOp, MOKa IMOJO0OPOIOK
MOCTPA/IABIIEr0 HE OKa)XeTcs Ha OfgHOW nuHuM c meed (puc. 19, 6). IIpu 3ToM momoxxkeHun
TOJIOBBI fA3BIK OTXOAMT OT BXOAAa B TrOpTaHb, OOECHeuuBas TEM CAMbIM CBOOOJHBIM IPOXOA
BO3/yXa B JIETKHE, POT OOBIYHO OTKpBIBaeTcA. [yl COXpaHEHHs JOCTUTHYTOTO MOJOXKECHHUS
TOJIOBBI ITOJ1 JIOMATKH CJIEAYEeT MOAJIOKHUTh BaJIUK U3 CBEPHYTON OJEKIbI;
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Puc. 9. IlonoxeHne roioBbl
MOCTPAJIaBILIETO MEepe]] MPOBEICHUEM HC-
KYCCTBEHHOTO JIBIXaHHS TI0 CIIOCO0Y «H30 pTa

B POT»
a - HAyaJIbHOE IIOJIO)KEHUE TOJIOBBI
BXOJ1 B ropTaHb 1 IIEPEKPBIT

HAJrOPTAaHHUKOM 2 ¥ 3aIaBIINM SI3BIKOM 3; O
- TIOJIOKEHUE TOJIOBBI, TMPHU  KOTOPOM
HAYMHAIOT HMCKYCCTBEHHOE JIBIXaHUE TOJIOBa
3aMpPOKUHYTA, HIKHSS YENIOCTh BBIABUHYTA
(HaATOPTAHHUK TIPUTIOIHSIICS U SI3bIK OTOIIIET
OT BXOJa B TOpTaHb, Onarojaps dYeMy
obecrieueH CBOOOIHBIM MPOXOA BO3IyXa B
HEe).

r) majbllaMd O00CIIeIOBaTh IOJOCTh PTAa, W €CIM B HEM OOHAPYXHUTCS HHOPOIHOE
COJZIEpP)KUMOE (KpOBb, CITU3b U T. I1.), YAAIUTh €r0, BEIHYB OJJHOBPEMEHHO 3YOHBIE TIPOTE3bI, €CITU
OHM uMeroTcs. [ ymaaJieHus: Clu3d U KPOBH HEOOXOJMMO TOJIOBY W IIJICYHM TOCTPAIABIIETO
MOBEPHYTHh B CTOPOHY (MOKHO IMOJBECTH CBOE KOJEHO IMOJ] TUIEYH MOCTPAJABIIEro), a 3aTeM C
MMOMOIIIBI0 HOCOBOTO IUIaTKa WJIM Kpas pyOallkd, HaMOTAHHOTO Ha YKa3aTeJIbHBIM Tajell,
OYUCTUTH moJocTh pra u riotku (puc. 10). Ilocme »3TOro cremyeTr mnpugaTh TOJIOBE
MepBOHAYAIBHOE TTOJIOKEHNE U MAaKCUMAJIBHO 3alPOKUHYTH €€, KaK yKa3aHo BhIIIe (puc. 9).

Puc. 10. Ouunmenue nosoctu pra u
TJIOTKH OT CJIM3U, KPOBHU U T. TI.

Brinosinenue HCKYCCTBEHHOTO
neixanusi. [1o OKOHUYaHUM TOATOTOBUTEIBHBIX
onepaurii OKa3blBAKOIIMKA IMOMOIIb JE€JIAeT
IYOOKWU BAOX M 3aTE€M C CHJIOH BBIJBIXAET
BO3/lyX B pOT MOCTPAJABIIETO.

[Ipyu >TOM OH JOMKEH OXBAaTHUTH
CBOMM pPTOM BECh pOT IMOCTPaJaBIIEeTo, a
CBOCH IIEKON WJIM MaJbllAMHU 32KaTh €My HOC
(puc. 11, a).

3areM OKa3bIBAIOIIMK MOMOINb OTKHJBIBACTCS Has3al, OCBOOOXKIash pOT U HOC
MOCTPAJABIIEro, W JeNaeT HOBBIM BAOX. B 3TOT mepwoj rpymHas KIETKa IOCTPaJaBIIETO
OITyCKaeTCs M MPOUCXOAUT MaCCUBHBIN BBIIOX (puc. 11,0).

Puc. 11. BelnogHEeHHE UCKYCCTBEHHOTO
JBIXaHUS TI0 CIIOCO0Y «M30 PTa B pOTH:

a - BIOX, O - BBIJIOX
MarsneHbKUM JIeTSIM ByBaHHE BO3yXa MOKHO
MIPOU3BOJIUTH OJJHOBPEMEHHO B POT U HOC, TIPH
3TOM  OKa3bIBAIOIIMK  TOMOLIb  JTOJDKEH
OXBaTHTh CBOMM pPTOM pOT H  HOC

MOCTPA/IaBILIETO.
KonTposnb 3a MOCTYIJIEHUEM
BO3yXa B JIETKHUEC MmoCcTpagaBIICTO

OCYHIECTBJISIETCA 10 PACUIMPEHUIO0 T'PYIHOMN
KJIETKU TpU KaxJAoM BayBaHuu. Ecnu mocne
BJlYBaHUs BO3/1yXa rpyaHas KJIETKa
MOCTPAJIaBIIEr0 HE  paclpaBisieTcsi, d3TO
CBUJIETEIBCTBYET 0 HEIPOXOANMOCTH
JBIXaTEIbHbIX MyTEH.
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B TakoMm ciyuae HE0OXOAMMO BBIIBUHYTh HHMKHIOIO YEIIOCTh IOCTPAIABILIEro BIIEPEN,
JUISL Yero OKAa3bIBAIOIIMH IOMOIIb JOJDKEH TMOCTaBUTh YETHIPE Majblla KaKIOW PYKH IO3aIH
YIJI0B HWJKHEH YeNIIOCTH M, yNHpasch OONBIIMMU NalbLAMHU B €€ Kpal, BBIABHHYTh HU)KHIOIO
YeJIIOCTh BIIEpe] TaK, 4TOObI HMDKHUE 3yOBl CTOsUIM BHepeau BepxHHX (puc. 19.12, a). Jlerue
BBIJIBUHYTh HMJKHIOIO YEIIOCTh BBEJICHHBIM B POT OOJIBIIMM HaJblieM, KAaK IOKA3aHO Ha pHC.
19.12,6.

Puc. 12. BroiaBmkenue — HIDKHEH
YeIOCTH:

a - IByMs pyKaMu, O - OTHOM pyKO#

Haunnyumas MPOXOJIUMOCTh
JIbIXaTEIbHbIX nyrei MOCTPAJIaBILIETO
o0ecrieunBaeTcs MNpU  TPEX  YCIOBHSIX:
MaKCHMaJdbHOM OTIMOAHUU TOJIOBBI Ha3aj,
OTKPBITUH PTa, BBLABM)KEHUU BIEpE]] HUKHEH
YEJIIOCTH.

Huorna OKa3LIBaeTCs
HEBO3MOKHBIM OTKpPBITh POT MOCTPATABLIETO
BCJIE/ICTBUE CYJOPOKHOTO CXKATHS YEIIOCTEH.
B »53TOM ciydae HCKYCCTBEHHOE JIbIXaHHE
CleIyeT IPOU3BOJUTH M0 CIIOCO0Y «HM30 pTa B
HOC», 3aKpbiBasg pPOT TMOCTPAJABUIETO MpHU
BJyBaHMH BO3]lyXa B HOC.

B3pocnomy denoBeky BayBaHHe Halo fenarh pe3ko 10-12 pa3 B MuHyty (T. €. yepe3 5-6
c), a pebenky - 15-18 pa3 (1. e. uepe3 3-4 c¢). [Ipu 3TOM TOCKOJIBKY y peOCHKa BMECTUMOCTD
JIETKUX MEHBIIIE, BIyBaHHUE TOJKHO OBITh HEMOJHBIM U MEHEE PE3KHM.

[Ipy mosBIEHMH y TOCTPAAABIIErO MEPBBIX CIAOBIX BIOXOB CIEAYET NPUYpPOUYUBATH
MCKYCCTBEHHBIN BJIOX K HaYaJly CaMOCTOSITEJIbHOTO B/IOXa.

HckyccTBeHHOE JbIXxaHHME HEOOXOAMMO MPOBOAMTH JI0 BOCCTAHOBIICHHS TIyOOKOIO
PUTMUYHOTO CAMOCTOSITEJIBHOTO JIbIXaHHUSI.

1.4. Maccaosic cepoua

[Ipu oka3aHMM MOMOLIYU ITOPAKEHHBIM TOKOM IIPOU3BOAMTCS TaK Ha3bIBAEMbIN HENPAMOU
WIM HapyXHBIH Maccaxk cepjlla - PUTMHUYHOE HAJaBIMBAaHWE HA TPyIb, T.€. Ha MEPEAHIOIO
CTEHKY TPYAHOW KIETKH NocTpajaBliero. B pesynbraTe 3TOro cepAale CKUMAETCs MEXIY
TPYAUHON W TO3BOHOYHWKOM M BBITAJKUBACT M3 CBOUX MojiocTed KpoBb (puc. 19.13). Ilocne
MpEeKpalieHusl HaIaBIUBaHUs TPYIHAS KJIETKA U CEPJILIC PACTIPAMIIAIOTCS U CEPALIE 3alO0HACTCS
KpOBBIO, TOCTYMAIOIIEH U3 BEH. Y YEJIOBEKa, HAXOISIIErocs B COCTOSHUU KIMHUYECKOW CMEPTH,
TpyIHas KIETKa M3-3a TIOTEPH MBIIIEYHOTO HANPSDKEHUS JIETKO CMeIaeTcs (CAaBIUBAETCs) MPH
Ha)XKaTUUW Ha Hee, o0ecreunBas He0OX0IMMOeE C)KaTHe ceplla.

Puc. 13. Cxemarnueckoe n3o0paxeHUe MOMEPEYHOTO CEUCHUSI TPYTHON KIICTKH:
1 - rpynHas kieTka; 2 — rpyauHa; 3 — o3BOHOUYHUK; 4 — cepaue. [IlyHKTHpoM noka3aHo
CMeEIlIeHNE TPYIHOM KJIETKH U cep/ilia IpY HAJAAaBIMBAHUU HA TPYJIUHY
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Leasb Maccaxka cepaua - HCKYCCTBEHHOE MOJIEpKaHUE KPOBOOOpAILIEHHsI B OpraHU3Me
IIOCTPAAABILEr0 ¥ BOCCTAHOBJIEHHE HOPMaJIbHBIX €CTECTBEHHBIX COKpPALIEHU cepAaLa.

KpoBooOparienue, T. €. JOBMKEHHE KPOBM 10 CHUCTEME KPOBEHOCHBIX COCYHOB,
HEOO0XOAUMO i TOTO, 4TOOBI KPOBb JOCTaBIsIa KUCIOPOJ KO BCEM OpraHaM M TKaHIM
opranusMma. CiefoBaTelbHO, KPOBb JJOJDKHA OBITH OOOTralmieHa KUCIOPOJIOM, YTO JOCTUIAETCs
HCKYCCTBEHHBIM JbIXxaHHeM. TakuMm o00pa3oMm, OJHOBPEMEHHO C MacCa)keM cepiua OJKHO
IIPOU3BOIUTHCS UCKYCCTBEHHOE JIBIXaHUE.

BoccraHoBiieHne HOpManbHBIX €CTECTBEHHBIX COKpallleHWH cepauna, T. €. €ro
CaMOCTOSITENILHOW  paboOThl, MpPU Maccake MPOUCXOOUT B pPE3yNbTaTe MEXaHUYECKOIO
pa3apakeHus CEpACUHOM MBIIIIBI (MUOKapAa).

JlaBiieHHE KPOBH B apTEpUsAX, BOZHUKAIOIIEE B PE3y/IbTaTe HEMPAMOIO Maccaka cepila,
JOCTUTAET CpaBHUTENBHO Oonbmioro 3HaueHus: — 10-13 xIla (80-100 MM prT. cT.) U OKa3bIBaeTCs
JOCTaTOYHBIM, 4TOOBI KPOBb IOCTYIAa KO BCEM OpraHaM U TKaHsIM TeJsa IOCTPajaBLIero. JTo
COXpaHSET KU3Hb OpraHW3Ma B TEUCHHE BCEr0 BPEMEHH, IIOKA MPOU3BOAMTCS Maccax cepaua (1
HCKYCCTBEHHOE JIbIXaHHE).

IloaroroBka Kk Maccaxy cepAuna SBISETCS OJHOBPEMEHHO IIOATOTOBKOM K
UCKYCCTBEHHOMY [JBIXaHUIO, IMIOCKOJIBKY MAacCaK CEpALa AOJDKEH MPOU3BOAMTHCS COBMECTHO C
UCKYCCTBEHHBIM JbIXaHUEM.

Jlis  BBINONHEHUS MaccaXa HEOOXOJUMO YJOKUTh IIOCTPAJaBIIEr0o Ha CIHHY Ha
KECTKYIO MOBEPXHOCTh (CKaMbIO, TOJI MJIM B KpailHEM cllyyae MOJUIOKUTH IO CIIUHY JIOCKY).
Heob6xonuMo Takxke OOHaXXKUThb €ro Ipyjlb, PAacCTErHYThb CTECHSIOIIME JbIXaHHE IPEIMETHI
OJIeIKBL.

[Ipn mpom3BOACTBE Maccaka cepilla OKa3bIBAIOIIMK IOMOINh BCTAaCT C KaKOW-IHOO
CTOPOHBI MOCTPA/ABIIETO M 3aHUMAET TAaKOe IOJIOKEHHE, MPU KOTOPOM BO3MOXKEH Oojiee Win
MEHEE 3HAUUTEIIbHBIN HAKJIOH HaJl HAM.

OnpenenyB NpoIIybIBAHUEM MECTO HAaJaBIMBaHUS (OHO JTOJKHO HaXOJIUThCS IIPUMEPHO
Ha JBa Majblla BBIIIE MATKOTO KOHLA IpyauHsl) (puc. 14), oka3plBaloUIMil MOMOIIb AOJKEH
MIOJIOKUTh HA HEr0 HIKHIOI 4YacTh JaJOHUM OJHOW DPYKH, a 3aTeéM IIOBEpPX NEPBOH pPYyKHU
IIOJIOKUTH IOJ MPAMBIM YIJIOM BTOPYIO M HAJaBIMBaTh HAa IPYAHYIO KIETKY MOCTpPaAaBILEro,
clierka Mmomorasi Ipu 3TOM HAaKJIOHOM Bcero kopmyca (puc.15). Ilpeanneubs u niedeBble KOCTH
PYK OKa3bIBAIOIIErO MOMOMIb JOJKHBI OBITh PA30THYTHI 40 0TKa3a. Ilanbiel 06enx pyKk JOKHBI
OBITH CBEJICHBI BMECTE M HE JOJDKHBI KacaTbcs IPyIHON KJIETKH mocTpanasiiero. HamaBnuBarh
clleAyeT OBICTPBIM TOJYKOM, TaK YTOOBI CMECTUTh HMIKHIOIO YacTh IPYAMHBI BHU3 Ha 3-4, a y
IIOJIHBIX JIIOEH Ha 5-6 cM. YcuiMe Npu HaJaBIUMBaHUM CIEAYyeT KOHLEHTPUPOBATh HA HIDKHEN
YacTU TPyAUHBI, KoTopas Oosee mojaBmxkHa. Crnenyer m30eraTb HaJaBIMBaHUS Ha BEPXHIONO
YacTh TPYAMHBI, @ TaKKe Ha OKOHYAHMS HMWKHUX pedep, TaKk Kak 3TO MOXKET MPUBECTH K UX
nepenomy. Henb3s HajaBauBaTh HUKE Kpast IPyIHON KIETKH (Ha MATKUE TKAHU), TaK KaK MOKHO
MIOBPEIUTH PACIIOJIOKEHHBIE 3/1€Ch OpraHbl, B IIEPBYIO OUEPEIb [IEUEHbD.

Puc 14. Mecro HaaBIMBaHus Ha TPYAHYIO Puc 15. ITonoxxenue pyk npou3BOJSAIIETO
KJIETKY MOCTPaAaBIIETO NPH BBIITOJIHEHUN Maccax cep/la 1 poBepKa MyJbca Ha COHHOM
Hapy>KHOI'0 Maccaxka cepua apTepuu (IIyHKTHUD)
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HapnasnuBanue (TOT4OK) HA TPYAUHY CIEAYET MOBTOPSITH MPUMEPHO | pa3 B CEKyHAY WU
HECKOJIBKO Yallle, 9T00bI CO3/1aTh JOCTATOYHBIA KPOBOTOK.

[Tociie OBICTPOTO TOMYKA MOJOKEHHE PYK HE JOKHO MEHSATHCS B TeueHue npumepHo 0,5
c. [Tocne aTOrO CNenyeT ciuerka BHITPSIMUTBCS B PACCIa0UTh PYKH, HE OTHUMAS UX OT TPYIUHBI.

V nereit maccaxk MpoOU3BOAAT TOJIBKO OAHOM PYKOU, HaJaBIMBas 2 pa3a B CEKyHIY.

s oboramieHuss KpPOBH TOCTPAJABIIETO KHUCIOPOIOM OIHOBPEMEHHO C MAacCCaXeM
cepiia HeOOXOAUMO TPOBOJUTH MUCKYCCTBEHHOE ABIXaHHE MO CIOCO0Y «M30 pTa B pOT» (WU
«130 PTa B HOCY).

Ecniu okaspiBaomux MOMOLIb [JBOE, TO OAMH M3 HUX JOJDKEH MPOU3BOAUTH
HCKYCCTBEHHOE JIbIXaHUE, a JIPYyroi - maccax cepauna (puc. 16). LlemecooOpasHo kaxaoMy u3
HUX JIeJIaTh UCKYCCTBEHHOE JBIXaHUE U MAacCaX cepAlla MOOYepeHO, CMEHsIS Ipyr Apyra yepes
kaxaeie 5-10 mun [Ipu 3TOM MOPSAOK OKa3aHWS MOMOIIM JIOJDKEH OBITh CIEIYIONIMM: IOCIe
OJTHOTO TIYOOKOTro BAYBAaHUS MPOU3BOJAUTCS MATh HAJAaBIMBAHUN Ha TpynHYyIO KieTky Ecmu
OKaXKeTCsl, YTO MOCJE BAYBAHUS IPyHAS KIETKA MOCTPAJABIIETO OCTACTCsl HEMOABIIKHOM (a 3TO
MOJKET CBHJIETEIILCTBOBATH O HEIOCTATOYHOM KOJMYECTBE BIYBA€MOTO BO31yXa), HEOOXOAMMO
MOMOIIb OKa3plBaTh B HWHOM TMOPSJAKE, IMOCIe JABYX TJIYOOKMX BIyBaHWH nenath 15
HaJaBJINBaHUMN.

Puc. 16. HapyHblif Maccax cepAilia U UCKYCCTBEHHOE AbIXaHUE «HM30 PTa B pOT»,
BBINOJIHAEMBIE ABYMs JTULAMU

Crnenyet octeperaThcsi HaJIlaBJIMBaTh Ha TPYAUHY BO BpeMs BJOXa.

Ecnu okaszpiBaroluii mOMOIIL HE HMMEET IMOMOIIHMKA U MPOBOIAUT HMCKYCCTBEHHOE
IbIXaHUEe W HapyXHBIH Maccak cepAlla OJWH, HY)KHO dYepeoBaTh IPOBEJCHHE YyKa3aHHBIX
omeparii B CIEIyIOIIeM TMOpsIKe: Tocle JBYX TIyOOKMX BIYyBAaHUH B POT WIH HOC
MOCTPAJABIIETO OKA3bIBAIOIINI MOMOIIb 15 pa3 HaaBIMBAET HA TPYJHYIO KJIETKY, 3aT€M CHOBa
MPOU3BOIUT JIBa TTTyOOKUX BIyBaHWs U MOBTOpPsieT 15 HamaBIMBaHUU IS Maccaxa cepana u T.
1.

O} PexTUBHOCTh HAPYKHOTO Maccaka CepjIa MPOSIBISIETCS B MEPBYIO OYepellb B TOM,
YTO MPHU KaKJIOM HaJaBJIMBAHUU Ha TPYJUHY HAa COHHOW apTEepHUU YETKO MPOIIYTIBIBAETCS MYJIbC
Jl5is onpeneneHus mMyabca yKa3aTeNbHBIA U CPEIHHI MBIl HAKJIAABIBAIOT HA aJaMOBO SI0JIOKO
MOCTPAAABILEr0 M, MPOJABHUIrasl Majblbl BOOK, OCTOPOKHO OIIYNBIBAIOT MOBEPXHOCThH IIEH IO
oIpeiesIeHUs] COHHOM apTepuH (puc. 15).

Jpyrumu npusnakamu 3G (QEeKTUBHOCTH Maccaka SBJISETCS Cy>KEHUE 3pauKoB, MOSIBJICHHE
y MOCTPAJIaBIIETO CAMOCTOSITEIBLHOTO JIbIXaHUs, YMEHBIICHUE CUHIOIIHOCTU KOXHU U BUIUMBIX
CIIU3UCTBIX 000JI0YEK.

KonTpons 3a 3(QQeKTUBHOCTBIO Macca)ka OCYIIECTBISET JIMIO, MPOU3BOJSAIICE
HCKYCCTBEHHOE JbIXaHHE.

Jis moBeimieHUs 3(PGEKTUBHOCTH Macca)xa PEKOMEHAYETCS Ha BpeMs HapyXHOTO
Maccaxka cepamna mnpunoaHsaTh (Ha 0,5 M) HoOrm moctpagaBiiero. Takoe MOJOKEHHE HOT
CHOCOOCTBYET JTydIlleMy MPUTOKY KPOBU B CEPJIlIe U3 BEH HIDKHEW 4acTH Tela.
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HckyccTBeHHOE JbIXaHME W HApYXKHBIM Maccaxk cepila ciaeAyeT HPOU3BOAUTH 10
MOSIBJICHHUS. CaMOCTOSITENIBHOTO JBIXaHHUS W BOCCTAHOBJICHUS JESATENBHOCTH CepAlla WIH 0
nepeJadyy MocTpaaaBIlIero MEAUIIMHCKOMY IIEPCOHAITY.

O BOCCTaHOBIJIEHUU AESITEIBHOCTU CEpJla MOCTPAJABIIETO CYAST IO MOSBICHUIO y HErO
COOCTBEHHOT'0, HE MOJAEPKUBAEMOI0 MAaCcCaXeM pEryisipHOro mynbcea. [ mpoBepku mynbcea
yepe3 KaxkIple 2 MUH. TIPEPBIBAIOT Maccaxx Ha 2-3 c¢. CoxpaHeHHE MyJibCa BO BpeMs MEpepbiBa
CBH/IETEJICTBYET O BOCCTAHOBJICHUN CAMOCTOSITENILHON pabOThI cepAla.

[Ipu orcyrcTBUM Mylibca BO BpeMsl IEpepbiBa HEOOXOAMMO HEMEMJIEHHO BO300HOBHTH
Maccax.

JlnuTenbHOE OTCYTCTBHUE MyJlbCa MpPH TMOSBICHUM APYTUX MPU3HAKOB OXHUBJICHUS
opraHu3ma (CaMOCTOSITEJIbHOTO JbIXaHUs, CY>KEHUSI 3payKOB, MOMBITKH MMOCTPA/IaBILIETO JBUTATh
pyKaMH W HOTaMH W JIp.) CIYXHUT TMpu3HakoM (uOpumsiiuun cepama. B atom ciydae
HEOOXOUMO MPOJOJIKATh OKa3aHHE IMMOMOIIM TOCTPaNaBlIeMy 1O MPHUOBITUS Bpaya WU 0
JIOCTaBKH TTOCTPA/IABIIETO B JIeYeOHOE yUpexacHHue, riae OyaeT mpousBencHa AehuOpUIUIAIms
cepaua.

B nytu cnemyer OecnpepblBHO [elaTh HCKYCCTBEHHOE JbIXaHHE M Maccax cepjila
BILJIOTH JJO MOMEHTA II€pe1auy IOCTPAAABIIEr0 MEAUIMHCKOMY IIEPCOHAITY.

1.5. dnekmpuueckan oepudbpunnayus cepoua

Ceppaiie denoBeka, HaXOMSIIEECs B COCTOSHUU (PUOPHIUISAINK, HE MOXKET caMo 1o cebe
BEPHYTHCSI K HOPMAJILHOM, €CTECTBEHHOU pabote. boiee Toro, n3-3a HapacTaHUs TUIIOKCHH, T. €.
HEIOCTaTKa KHUCIOPOAa B KPOBH, pabOTOCIOCOOHOCTH cepala OBICTPO YTpauMBaeTCs M yepes
HEKOTOpOe BpeMs (B JIydllleM ciiydae 4epe3 HECKOJbKO MHHYT) (GUOPHIUIALMS CMEHSETCS
IIOJTHOM OCTaHOBKOH cepiama. B 3ToM ciiyuae BOCCTaHOBUTH HOPMalIbHYIO paboTy cepaua
OKa3bIBAETCS 3HAUUTEIHHO TPYAHEE, YEM IO MOMEHTA €T0 MOJIHON OCTaHOBKHU.

YroObl HCKIIOYUTH TOJHYIO OCTAHOBKY CEpAllda HU3-3a THUIOKCHUH, HEoOX0IUMO
HENPEPHIBHO MPOU3BOIUTH €T0 MAaCCaXX U UCKYCCTBEHHOE JbIXaHHE.

HNepubpunnsauus cepana, T. €. YCTpaHEHHe ero (UOPUIUISIIMM C BOCCTAHOBJICHHEM
HOpMaJIbHOM, €CTECTBEHHOM pPalbOThl, MOXKET OBbITh JOCTUTHYTa IYyTeM KpPaTKOBPEMEHHOIO
BO3JCUCTBUS OONBIIOTO TOKAa Ha CepAlle MOCTpaaaBliero. B 3Tom ciywae mojJ BIUSHUEM
MOIIIHOTO  JJIGKTPUYECKOTO pa3IpakeHUs HAcTylaeT OJHOBpEMEHHOE BO30yXJaeHue, a
CIIEIOBATEIbHO, W COKpAIllEHUE BCEX BOJOKOH CEPAEYHON MBIMIIBI, KOTOpPbIE N0 TOIO
COKpaIlJAJINCh B pa3Hoe Bpems. B pe3ynabTaTe MpOMCXOIUT OJHOKPATHOE COKpAIlleHHE Ceplla,
aHAJIOTUYHOE TOMY, KOTOpOE MMEET MECTO NpH HOpMabHOU ero pabore. Ilocie 3Toro moryr
BOCCTAHOBUTBCS €0 €CTECTBEHHbIE pUTMUYHBIC COKpalleHus. JlepuOpuiisinus npou3BOAUTCS C
MIOMOIIBIO CHEIMATIBHOTO JIEKTPUYECKOro ammapara - nepudpmuistopa (puc. 17), B cozmanuu
KOTOpPOTO BENYILYIO POJb CHITpAlIM COBETCKHE MEAMKH M HMHXKEHEPHl BO IJIaB€ C JOKTOPOM
MequuuHckux Hayk H. JI. I'ypeBuuem.

OcCHOBHOI 4acThIO TPUOOPA SBJSETCS KOHJIEHCATOP MOCTOSTHHOTO TOKa eMKOCThIO 20 - 25
MKD ¢ pabounM HanpspkeHueM 6 kB. 3apsaka KoHAeHcaTopa MPOU3BOAUTCS 10 HANpsuKeHUs 4,5
- 6 kB ot ocBeruTenbHON ceTH nepeMeHHoro toka 127 unm 220 B. Ilpu 3TOM mnoBbIlICHHE
HANPSDKEHUST OCYIIECTBISIETCS C MOMOIIBI0 OAHO(pA3HOTO TpaHchopmaropa, a BBIIPSIMIICHUE
TOKa - C MOMOILBIO IM0/a, KOTOPBIE TAK)Ke SBISAIOTCS COCTaBHBIMU YacTsIMH JaehulOpuisTopa.
PaspsaHblii TOK 3TOr0 KOHJAEHCATOPA SBJISIETCS KAaK pa3 TEM HMIIYJIbCOM, KOTOPBIA YCTPaHSET
¢ubprmiauuio cepaua. Paspsn  KoHJeHcatopa MPOM3BOAMTCS 4Yepe3 TPYIAHYIO KIETKY
MOCTPAJIABILET0, TAK YTOOBI Ceplle HAXOUIOCh HA IYTH Pa3psiAHOTO TOKA, 3HAYEHHE KOTOPOTO
coctaBmsieT 15 - 20 A, a JIUTENBHOCTh MPOXOXIEHUsS - okojo 10 mc. UtoOwl obecrieunTh
OJIMHAKOBYIO TMPOJOJDKATEIBLHOCTh pa3psiia MpU  Pa3IMUHbIX 3HAUYEHUSIX COMPOTUBIICHUS
TPYIHOW KIIETKH, KOTOpoe Kojebiercs B mpenemax 60 - 80 Om, B 1menu KOHIEHcaTopa
IPEeIyCMOTPEHO HHAYKTHBHOE conpoTtusienue 0,3 I'n. bnaromaps »TOMy CONpOTHUBIIEHUIO
HaNpsDKEeHUE, MPUII0KEHHOE K Telly MOCTPaJaBIIero, T. € HaIpsbKeHUE MEXy 3JIeKTpoJamMu 4 Ha
puc. 2.17, oka3biBaeTcs B 3 pa3a MEHbIIIE HAIPSDKEHUS HA KOHIEHcaTope U cocTasiseT 1,5-2 kB.
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Puc. 17. Dnexrpuueckuii
nedudpuIIIATOp: a - 00mui BUI; 6
- yIOpolleHHas MNPUHIUIHAIbHAS
cxeMa. 1 - MOBBIIIAIOIINNI
tpanchopmatop 127 (220)/6000 B;
2 - peryunsTop HampsDKeHus; 3 —
IO, 4 — JIEKTPOAbL;, 5 - TpyaHas
KJIETKa MOCTPaJaBUIEro; 6 - KHOMKA
3apsiga; 7 - KHOINKa paspsana; 8 -
CUTHaJIbHAs JIaMI1a; L -
WHIYKTUBHOE comnpoTtupieHue 0,3
I'n; C - kongencarop 20 - 25 M.
v COBPEMEHHBIX
neGuOpuiIATOpoB 00a 3NIEKTpoaa
OJIMHAKOBbIE U  MPEACTaBISAIOT
co00i1 MeTaIn4ecKue

TUCKHA C W3OJHPYIOIIMMH PYKOATKAMH, TNpH IehUOPHIUSIIIAKA AJIEKTPOABI pa3MENaroT Ha
MepelHe TOBEPXHOCTH TPYAHOM KIETKU: OJIMH - TOJA NpaBOd KIIOYULEH, a Japyrom -
HEMOCPEACTBEHHO Han obOnacteio cepaua (puc. 18). Paspsgnas kHomka 7 (puc.18,0)
BMOHTHPOBaHA B H30JIUPYIOLIYIO PYKOSITKY OJTHOTO U3 3JIEKTPOIOB.

LY.

— "f_,/ .‘/
Puc. 18. Pacnionoxxenue 31ekTpooB AepuOpuiuiaTopa Ha TpyAH YeJI0BeKa,
HaXOJIAIIET0CS B COCTOSIHUY KIIMHUYECKOW CMEPTH, NpH AeHUOPHIUIALNN cepaia

[ToaroToBka k neuOpMLIAIMKM MPOU3BOAUTCA O€3 TMpEKpaIleHUs Maccaxa cepana
MCKYCCTBEHHOTO JbIXaHHS BO M30€KaHHME HapacTaHus TUIOKCUHU. [[oAroToBKa 3akimioyaeTcs B
MOAKIIOUEHUN epuOpriuIsIiTOpa K IEKTPUIECKON CETH, 3apsiKe KOHJIEHCATOpa M HAaJOKCHHUH
3JIEKTPOJIOB HA TEJO MOCTPAJIABILIETO.

[Ipoiecc neduOpwLIALMK  CBOAUTCA K pa3psaay KOHIEHcaTopa depe3 cephale
MOCTPAJIaBILIETO0 MYyTEM Ha)XaTUsl Ha pa3psIHYI0 KHOMNKY 7. Pa3psin mpousBoautcst cpa3y mocie
HaJIOKCHHSI Ha TEJIO AJIEKTPOJIOB, C TEM YTOOBI HE MPEPhIBaTh Maccax cepama Ooiee uem Ha 3 - 5
C ¥ TEM CaMbIM HE JIJaBaTh PAa3BUBATHCS TUIIOKCHH.

B cnydae ycnemno# neduOpriuisiuy y MOCTPAAaBIIero BCIEA 3a pa3psoM BO3HHKAET
nynsc. lHOTIa MyIbC MOSIBISIETCS HE cpasy, a uepes 2 - 4 MUH, BO BpeMs KOTOPBIX HEOOXOUMO
JIeaTh KCKYCCTBEHHOE JIBIXaHNWE U MAcCa)x Cepria.

DNEeKTpUUECKyl0 AcPUOPUIIIALMIO CeplAlla MOXKET TPOU3BOAUTH TOJBKO Bpad,
BJIQJICIOIINI TUM METOJIOM.

3.17.3 Pe3yabTaThbl U BHIBO/bI:

1. U3yunTh npaBusa opraHu3aii NePBOM MEIUIIMHCKON MOMOIIM MOCTPAAaBIINM Ha
MIPOU3BOJICTBE;

2. Paccmotpers crocoObl 0CBOOOXKICHHSI TOCTPAAABIIETO OT JEHCTBHS JICKTPUUECKOTO
TOKa;

3. OpopMUTB OTYET U CIATH €ro MPENOIaBaTEIO.

354



3.18 IlpakTuyeckoe 3ansitue Ne I13-18 (2 yaca).
Tema: «Pacuer 0e30nacHOI IKCILIyaTaAllMHU TPY30110{bEMHBIX MEXAHU3MOB»
3.18.1 3ananue nist padoThbI:

1. U3yuenue TeXHUYECKUX TPeOOBAHUN K TPY30MOIBEMHBIM MEXaHU3MAaM.
2. HOBepO‘IHBIe PaCUCThI OTACIBHBIX 3JICMCHTOB I'PY30IIOABEMHBIX MCXAdHU3MOB.
3.18.2 Kparkoe onucaHue NpoBOAMMOro0 3aHATHS:

B mexaHnm3max,, mpeAaHa3HAuCHHBIX JUIA TOABEMa M MEPEMENICHUS TIpy30B, O€30MacCHOCTh
pabouux aoKHA 00ECTIeYMBATHCS MPABHIBHBIM BHIOOPOM KaHATOB, LiENei, OJOKOB U IPYTUX
HIIEMEHTOB

Puc. 1. Cxema Kk pacuery 4yajok.

N3yuenne METOIWMKH TMOBEPOUYHBIX PAcCUuE€TOB MOKHO HayaTh C pacuera TIpy303axBaTHBIX
PUCTIOCOOTICHUI

Jlnst 3axBaTa TPY30B M TOJBEIIMBAHHS HMX Ha KPIOK TPY30MOIBEMHOTO MEXaHU3Ma
npuMeHsaoT yanku. Ha pucynke 10 moka3zaHa cxema 3axBaTa Ipy3a C HOMOIIBIO YaJIOYHOTO
kaHaTta. KaHaT cHaGXeH 4eThIpbMs BETBSIMHU, KaXKJash U3 KOTOPHIX HAKJIOHEHA K BEPTUKAIH IO
YTJIOM 0.
[Tpu u3BecTHOM Tpy3e Q HATSHKEHUE S, BOSHHUKAIONIEE B KAKIOW BETBU, HAXOISAT 10 popMyie

1
S=—-2KF. (1)
cos a m

rae Q — Bec MOJIHMMAaeMoro rpysa, Kr;
m — YHCJIO BETBEU KaHaTa

Ecin n3BecTHO J0NycKaeMoe HaTsDKEHHE BETBH S, TO MAKCUMAJIBHO JOIYCKaeMbIM Iec rpysa
ONPEIEIAIOT U3 BBIPAKECHUS:

Benuunna K° 3aBucHUT OT yria HaKJIOHAa WM paBHA COOTBETCTBEHHO npu 0°—I1, mpu 30°—
1,15, mpu 45°—1,42 u npu 60° —2.

J7ist 4anok MpUMEHSIOT IEHbKOBBIE U CTalIbHbIC KaHaThl. [[eHbKOBBIE KaHAThI PACCUUTHIBAIOT
TOJIKO Ha PaCTsHKEHHE 10 popmyTie



rae d—nuamerp kaHarta, CM,
S—mnarpy3ka Ha kaHart, K[’
Op—IOIMYCKAEMOE YCIIOBHOE HAIPSHKCHHUE Ha Pa3phIB, k[/em?.
[Tpu pacueTax MOKHO IPUHUMATH:
JUISL HECMOJICHOTO KaHata 0,=100 k[/em®
IUIsl CMOJIEHOTO KaHata 6,=90 k[/eM?

[Tpu >THX JOMyCKaeMbIX HAMPSOKCHHUSAX (GopMysia pacueTa Harpy3kH, JIONMYCKaeMOH Ha KaHare,
PUMET BU/I;

JUTSI HECMOJIEHOTO KaHara S=O,785d2 k[

JUISL CMOJIEHOT'O KaHaTta S=0,705d2 k[

CranbHble KaHATHI MOBEPraloT IIOBEPOYHOMY pacyeTy Mo (GpopmyIie:
P,
S =—xl" @
K

rje S—HaTsKeHUEe BEeTBU KaHata, Kl
P,—pa3pbeiBHOE ycuiaue KaHata B 1esioM, KI'
K—=xoaddumment 3amaca .mpoyHoCTH KkaHata. HaummeHbmuii nomyckaembrii K mos
IPY30BBIX KaHATOB MPU PYYHOM IPUBOJE MAIIUH PEKOMEHIYeTCsi OpaTh paBHBIM 4;
IPU MAITUHHOM MIPUBO/JIE —B 3aBUCUMOCTH OT XapakTepa padoThI:

MIpH JIETKOH —35;
» CpeaHei —35,5;
» TSKEIION —0;

» BECbMa TSHKEJION M BEChbMa TSXKEJION HEMPEPHIBHOTO NEUCTBUI—O0,S.

JlaHHbIC KaHATOB NIPUBECHBI B TAOIUIIAX

Tabmuma 1
Pa3pbiBHOE ycume s KaHaToB KI°
Juamerp kaHara,
MOBBIILIEHHON

CIIEHUATIbHBIX HOPMAaJIBHBIX
MM MIPOYHOCTHU
9,6 704 631
11,1 835 '745 680
12,7 1101 994 907
14,3 1361 1228 1121
15,9 1740 1449 1323
19,1 2368 2017 1842
20,7 2731 2318 2117
23.9 3550. 3091 2822
28,7 4830 4250 3880
31,8 5852 5175 4725
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Texumueckas XapaKTEPUCTHKA CTAJIbHBIX KaHATOB

Tabmuma 2

Huametp Mm.

paspbIBHOE ycuiue kanata (kI') B 3aBUCUMOCTH OT PaCY€THOTO
Tpe/iena MPOYHOCTH MPOBOOKH MPH PACTSHKCHHE KI/MM”

KaHaTa | MPOBOJIKU 130 140 150 160 170 180
Kanat 6x19=114 npoBosioK 1 01MH OpraHuyeckuii cepaeunuk (mo roct 3070-55)
6,2 0,4 - 1700 1820 1940 2070 2190
9,7 0,6 3560 3830 4100 4380 4650 490
11 0,7 4840 5210 5690 5960 6340 6710
12,5 0,8 6330 6810 7310 7790 8270 875
14 0,9 8000 8620 9220 9850 10450 11050
15,5 1 9860 10600 11350 12150 12900 13650
Kanat 6x37=222 npoBoJIOK U OAWH OpraHuYecKuil cepaedHuk (1mo roct 3071-55) mist KpaHOB U
MOJIMCIIACTOB
8,7 0,4 - 3200 3430 3660 3890 4120
11 0,5 4630 4990 5340 5700 6060 6420
13 0,6 6990 7200 7120 8240 8730 9260
15,5 0,7 9100 9790 10450 11150 11850 12550
17,5 0,8 11890 12750 13700 14600 15500 16450
19,5 0,9 15000 16150 17300 18450 19650 20800

B rpy30noapeMHBIX MEXaHW3MaxX HauMEHBIIWH JAOMyCcKaeMbld auamerp Oapabana wim OJoOKa,
orn0aeMoro MmaJbHBIM KaHATOM, OMIPEACIISAIOT o (hopmyIie

rae D — nuamerp GapabGana unu 0J10Ka, U3MEPEHHBIN 110 JHY KaHABKH, MM

d — mmamertp kaHata, MM;
€ — KOA(PHUIMEHT, 3aBUCAIINNA OT THIIA TPY30I0IbEMHOM MAIIMHBI U peXXHUMa ee PadoThHI .

D >d(e-1),

()

Tabmuma 3
Tun rpy30B0i MalIvHBI [IpuBox rpy3onoabseMHON e
MAaIIUHbI U PEXUM ee padoThl
Bcex Tumos, Kpome CTpeoYHbIX Pyunoit 18
KpaHOB, Tajei u j1e6en0K ManuHHbIH:
JETKui 20
TSKEIBIN, 25
BECHbMa TSKEIbII
Y BECBMA TSDKENBIA HENPE
PBIBHOTO ICHCTBHS .... 30
DnekTpudeckue Tanu (Teabheps) - 20
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Jlebenku ¢ pydHBIM MPUBOIOM - 16
JUISL IObEMA TPY30B U JIFOJIEH

B HEKOTOpBIX Tpy30MOIBEMHBIX MEXAaHM3MaxX MPUMEHSIOT TPY30BbI€ IIECMH: CBAapHbBIE M
IUIaCTUHYAThIE. PacyeTsl 1ienel anbl B Kypce «/JleTain MalmH» U 31eCh HE TTPUBEJICHBI.

[Ipn wu3ydyeHMH COCTOSHHS TEXHUKH O€30MacHOCTH B KaKOM-THOO MPOW3BOJACTBEHHOM
OPEANPUATAN WHOTJA BO3HHKACT HEOOXOIMMOCTh MPOBECTH TOBEPOUYHBIC pACUETHl Ha
AKCIUTyaTallMOHHYIO HaJCKHOCTh IPY30MO0IbEMHBIX MEXAHU3MOB.

3.18.3 Pe3yabTarhl U BHIBOJBI:
OdopMUTB OTUET ¥ CATh MPENO/IaBATEITIO
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