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1. KOHCHEKT JIEKIIUIA

1. 1 Jlekuusi Nel (2 yaca).
Tema: «O01Iee 3HAKOMCTBO € JUCHMILUIMHOM, LeJIH, 32124, CTPYKTYpPa, NOPSAAOK H3y4eHMs,
JUTepaTypa, MeToAu4YecKoe odecneyeHue

1.1.1 Bonpocs! Jiekuum:

1. Lenb, 3a1a4u ¥ IpEAMET U3YUYESHUSI TUCHUTUTUHBI «MexaHu3alus ;kuBOTHOBOCTBAY.
Ponsw xuBoTHOBOIcTBa B ATIK.

2. Ponp cnemumanucra WH)KEHEpa B HHTEHCHBHBIX TEXHOJOTHUSX >KUBOTHOBOJCTBA.
Oco6eHHOCTH MPOU3BO/ICTBA MTPOIYKIIMH )KUBOTHOBOJACTBA M CUCTEMa MaIlHH.

3. [TonsiTvie O CIOXKHBIX TEXHUYECKUX M OMOTEXHHWYECKHX cucrteMax. OTauuuTesbHbIe
0COOEHHOCTH OMOTEXHUYECKOM CHCTEMBI «YeJIOBEK — MallMHa - JKUBOTHOE / cpenay,
XapaKTePUCTHKA 3BEHbEB CUCTEMbI, MHOTOOOpa3He CBI3CH MEKy 3BEHbSIMHU.

1.1.2 Kpartkoe cojep:kaHue BONPOCOB:

1.1]enw, 3a0auu u npeomem uzyuenus oucyuniunsl « Mexanuzayus HcuomMHOBOOCMEAN.
Ponw orcusomnosoocmesa 6 AIIK

Llenbto u3yueHus IUCHMIUIMHBL sABIETCA: IpuoOpereHue Bamu riayOoKuX 3HaHUMM 1O
YCTPOMCTBY, 3((GEKTUBHOMY MCIIOJIB30BAaHUIO M HACTPOMKE Ha ONTUMAlbHbIE PEXHUMBI
TEXHOJIOTMYECKOro 000py/10BaHUS JKMBOTHOBOJUECKHX 00bekTOB. Hayuuth Bac camocrositenbHO
IIPUHUMATH apTyMEHTHPOBAHHBIE PELICHHUS.

3ajaun M3yuyeHus JUCHMIUIMHBLB pesynbrare M3ydeHHs IUCUUIUIMHBI CTYAEHT JIOJDKEH
chopMHpPOBATH MUHUMAaIbHO-HEOOXOMMBbII KOMIUIEKC 3HAHUHA U YMEHUH:

a) TOJKEH UMEThb IIPEJICTABICHUE O MALTMHHBIX TEXHOJIOTUSAX B )KUBOTHOBOJICTBE.

0) 10JKEeH 3HaTh YCTPOMCTBO, TEXHOJIOTHYECKHE MPOLIECCHl M METO/Ibl HACTPOUKM MAIllMH Ha
ONTUMAJIbHBIE PEXKUMBI PabOTHI, OOECIEUMBAIONINE BBICOKONMPOU3BOAUTEIbHYIO U 0O€30MaCHYI0
IKCIUTYaTalHIo.

B) JIOJDKEH YMETbh OLIEHMBATh NMPUMEHSIEMbIE MAIllUHbI, CHCTEMbl MAIIMH, TEXHOJIOIMYECKHE
JIMHUM U MalIMHHbBIE TEXHOJOTUH C PA3JIMYHbBIX TOUEK 3PEHUSI.

I) yMETb MPOU3BOAUTH HEOOXOJUMBIE TEXHOJIOIMUECKHE pacyeThl MO MEXaHU3alluu
YKUBOTHOBOJICTBA, II0JIb30BaThCS CIELUATIBHON TEXHUYECKON U CIIPAaBOYHOM JIMTEPATYPOH.

) UMEeTh HAaBBIKM HCIOJB30BAaHUS TEXHUYECKHMX CpPEIACTB IO  MEXaHU3aluu
YKUBOTHOBOJICTBA.

[Ipy n3ydeHNn NUCIUIUIMHBI UCITOJIB3YIOTCS CIEAYIOIINE ITOHATHS U ONIPEIETICHUS:

Mexanuzayusa — 3TO TNPOLECC BHEAPEHUS MAIIMH M MEXaHU3MOB IIPU BBIIOJHEHUU
IIPOM3BOJICTBEHHBIX MPOIIECCOB Ha (pepMax, KOMIUIeKcax U adpukax.

Komnnexcnas mexanuzayus — >TO MEXaHU3alHs BCEX IPOM3BOJACTBEHHBIX OIEpalMi II0
COJIEP’)KaHUIO KUBOTHBIX M MTHULBI, MOJYYEHUIO NPOAYKIMU KHUBOTHOBOJCTBA M €€ IMEPBUYHOMN
00paboTKe KOMIJIEKCOM MAIllMH C JIEKTPOIIPUBOJIOM U aBTOMAaTHUECKUM YIIPABICHHUEM.

Onexmpugurayus HcusomHo800cmea — 3TO MPOLECC BHEAPEHUS dIEKTPUIECKOM SJHEPTUU U
3NIEKTPOOOOPYOBaHUS B MPOU3BOACTBEHHBIE IpOLEcCH Ha (epMax, KOMIUIeKkcax U (padpukax.
DnekTpuueckas dHEprusi 4epe3 3JIEKTPOIPUBOJ MPUBOAUT B JIBMKEHHE pabouue opraHbl MalluH,
KOTOPBIE BHIMOIHAIOT OJE3HYIO paboTy.

Aemomamuka u aemomamu3ayus — CHUCTEMA pa3IUYHBIX HPUOOPOB U MEXaHU3MOB,
IpelHa3HaueHHas s YIOpaBICHWs MallMHaMU B  IPOM3BOJACTBEHHBIX Ipoleccax. B
aBTOMAaTHUYECKOW CHUCTEME BCE ONEpallMy YNpaBiIeHUs PAaOOTAIONIMMU MAIlMHAMM BBIIOJIHSIIOTCS
CpeACTBaMU aBTOMAaTHKU. B aBTOMAaTM3MPOBAaHHOW cHUCTeME YIpaBieHHUs paboTON MalluH
BBITOJIHACTCS TAK)KE CPEICTBAMU aBTOMATUKH, HA C YYETOM 4YEJIOBEKa.



Cucmema mawun — HAOOP MAIIMH TSI MEXaHU3ALMK BCEX ONepalyii, B3aUMOYBS3aHHBIX IO
TEXHOJIOTMYECKOMY LIUKIIY ¥ IPOU3BOJAUTEIBHOCTH, BXOIAIIUX B TEXHOJIOTMYECKUN MTPOLIECC.

IIpoussoocmeennviti npoyecc — COBOKYITHOCTh OIEpAIfil, YBSI3aHHBIX MEXIY COOOH 1o
BPEMEHHU, MECTY U HA3HAYEHUIO, NIOCIIEIOBATEIbHOE BBIIOJHEHNE KOTOPBIX IIPEBPALIAET UCXOIHbBIN
IpeIMET Tpyla B KOHEUHBIN POIYKT.

Ilpouzeoocmeennas onepayuss — 4YacTb TPOU3BOACTBEHHOIO IIpoliecca, HUMEIoIIas
OTIpe/ieIeHHOE Ha3HAuCHHE, BBIMOJHAEMAs B ONIPEICIIEHHOE BPEeMsi, Ha OJTHOM pabodyeM MeEcCTe.

2. Ponb cricuajnucTta HWHXCHECPA B HMHTCHCUBHBIX TCXHOJIOTHAX JKHUBOTHOBOACTBA.
OcobenHoctu IMPOMU3BOACTBA IIPOAYKIHUH ) KUBOTHOBOJACTBA U CUCTEMA MAIIIVH.

B cBs13u ¢ 10BOJIBHO TSKENBIM MOJOXKEHHEM Ha JaHHOE BPEMS B CEIbCKOM XO3SHCTBE U B
YaCTHOCTH B JKMBOTHOBOJICTBE pOJIb TEXHOJIOTOB B OpPraHM3AlMM IPaBUIIBHOI'O HCIOJIb30BaHUS
CUCTEeMbl MAIIMH U SHEPreTHYEeCKHX pPEeCypcoB 3HAUUTENBHO BoO3pacTaeT. B  ciyxeOHbIe
00513aHHOCTH HMH)KEHEpa-TEXHOJIOra IO JKCIUTyaTallud CUCTEMbl MallMH M 00O0pYyJOBaHMS B
YKUBOTHOBOJICTBE BXOJISIT CJIEAYIOIINE OCHOBHBIEC 3aJ]a4l: BHEAPATH MEPEAOBOI OMBIT, TOCTHKEHUS
HAyKd W TEXHUKH M TI0 COJIEPKAHHWIO JKUBOTHBIX M IO MepepaboTKe MPOAYKIUH, HOBYIO
TEXHOJIOTHIO COJEpKaHUS >KUBOTHBIX M NTHUIBI HA MPOMBIIIJICHHOW OCHOBE; OpPraHM30BBIBATH
TEXHUYECKH OOOCHOBAHHYIO, BBICOKOIPOU3BOJUTENBHYIO OKCIUIyaTallUl0 M  TEXHUYECKOe
00CTyKMBaHUE CUCTEMbI MAIIIUH B >KUBOTHOBO/JICTBE U MTUIIEBOJICTBE.

IIpouzs00cmeo npodyKyuu CKiaobl8amvcs U3 pabouux u eCmecmeeHHbiX nPpoyeccos.

Cucmema mawiun 01 KOMNIEKCHOU MEXAHU3AYUY U asmomMamusayuu HCUu80mHo800CmMed u
nmuyegoocmea. CucrtemMa MallluH IpelycMaTpuBaeT pPAa3BUTUE  CIEAYIOLIIUX  OCHOBHBIX
HaNpaBlIEHUN HAYYHOTO Mporpecca B 00JacTU MEXaHU3AIMH U dIEKTPUPHUKAIIUU )KUBOTHOBOJCTBA
Y IITULIEBOJICTBA:

1) mupoKoe UCIOIb30BaHUE HIEKTPUUECKON SHEPTUU B TEXHOJOTHUECKUX Mpolieccax, a He
TOJIBKO JI TPUBO/JIA MAILINH;

2) co3gaHue MOTOYHBIX AaBTOMATHU3WPOBAHHBIX TEXHOJIOTHUECKUX JINHUM;

3) pa3paboTky 3¢h(EKTUBHBIX TMPOTPECCUBHBIX TEXHOJOTHH M CO3/IaHUE TEXHHUYECKUX
CPENCTB JJIsl IPUTOTOBJIEHUS MOJIHOPAIIMOHHBIX KOPMOB;

4) mmMpokoe NPUMEHEHUE YCTAaHOBOK JUIsl OOJIy4EeHMsI )KUBOTHBIX, CO3JJaHHE ONTUMAIBHOIO
MUKpPOKJIMMATa, UOHU3AIMU BO3/lyXa B MOMEIICHUSIX C IEJIbI0 MOBBIIIEHUS UX MPOJYKTUBHOCTH
COXpaHEHMsI MOJIOAHSIKA U BOCIIPOU3BOJICTBA CTAJIa.

Ha ¢epmax u koMIiekcax KpyImHOTO pOTaToro CKOTa CHCTeMa MallWH MpeaycMaTpuBaeT
MOBBILICHHE YPOBHS MEXaHU3allMM M aBTOMaTH3allMM JoeHus KopoB. Pa3paboTka um BHeapeHue
ABTOMATH3UPOBAHHBIX JOMJIBHBIX YCTAaHOBOK, 00ECIIEUMBAOIINX OTOYHOE BBHIIOJHEHHE Mpoliecca
noenust He meHee 100 KopoB B yac B pacueTe Ha OJTHOTO J105Ipa, C aBTOMATU3UPOBAHHBIM CaHY3JI0M
M MEXaHU3MOM [UJIsi Maccaka BbIMEHUM KOPOBBI M CO3[aHUE JOWJIBHOIO armapara, JieHallero
BpEIHOE BO3JCICTBHE Ha 370pPOBbE KOPOB, CTHUMYJIHMPYIOIIETO pediekc MOJIOKOOTIAaud HU
o0ecreynBaroIero IOJIHOE BbIJaMBaHWE 0€3 pY4YHOro JOJAaMBaHMs, OTKJIIOYAIOMIETO MU
CHUMAIOUIETO JIOMJIbHBIE CTAKaHbI C COCKOB KOPOBBI MTOCIIE TIOJTHOTO BbIJAMBaHUS MOJIOKA.

CoBpeMEHHBIE JIOWIBHBIE YCTAHOBKHM KaK OTEYECTBEHHOIO IPOU3BOJCTBA, TaK U
3apyOeXHble HE CTUMYJIHPYIOT peQIeKC MOJIOKOOTIa4dM, a Harpy3ka Ha OJHOro Jospa He
npessimaet 30 ... 50 ronos. Kak nmokasanu vccinenoBaHus, IPUMEHEHNE MEXAHUYECKOTO Maccaxa
MOBBIIIAET MPOU3BOAUTEIBLHOCTh TPYyla Ha ATOM omepanuud B 3...5 pa3, ynod MOBBIIAECTCS B
cpennem Ha 27 %.

B HOBOH cucremMe MamMH OCTPO CTOMT BONPOC O MOBBINIEHHMHM KadyecTBa MOJOKa U
COXpPAaHCHHH B HEM OaKTepUIUAHBIX W ITUETHUYECKUX CBOWCTB, MPUCYIIUX MMAPHOMY MOJOKY, B
TE€YEHHE UINTENbHOrO0 BpeMeHH. [lo3ToMy B mMepcrekTHBE MpeayCMaTpHUBAaeTCs MacTepU3alius
MOJIOKa Ha ¢epMax U CO3JaHUE aBTOMATH3WPOBAHHBIX TOTOYHBIX JMHUH JUIS OYHUCTKH,
OXJIQXKJIEHUS M XOJIOJHOM MacTepu3aluy MoJoKa MHPPAaKpACHBIMU U YIbTPaPHUOIETOBBIMU JIy4aMu,
KOTOpBIE YJIyYIIalOT KayeCTBO BBIMOJIHEHMUSI IIpoLecca W PEe3KO CHIDKAIOT U3JAEPKKU Ha
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KalTUTaJIbHbIC BIOXKEHUS M O0OCITYXMBaHWE KOTEIbHBIX. YK€ HauaThl UCCIICAOBAHUS MEPCIIEKTUBBI
MPUMEHEHHUS INTyOOKOT0 BaKyyMa Ui OXJIaXKI€HUSI MOJIOKA.

JUia pa3gauud KOPMOB KPYIHOMY pOraTOMy CKOTY IPEAYCMaTpUBAIOTCS CTal[MOHApHbBIE
KOpPMOpa3AaTyuku B OCHOBHOM IIyT€M MCIOJIb30BAaHUSl JIGHTOUHBIX TPAHCHIOPTEPOB BHYTPU
KOPMYIIEK M CO3JaHME€ Ha MX OCHOBE IIOTOYHBIX aBTOMAaTU3MPOBAHHBIX JMHUN. Kak mnokazanu
UCCJIEIOBAHMSI, 9TO CIIOCOOCTBYET 3HAUUTEIHLHOMY CHIKEHHUIO IMOTEpbh KOPMOB B IpOIEcCEe HX
pazfauu.

Kpome cranMoHapHBIX KOPMOpAa3JaTYMKOB, pa3padaThiBaThCS HOBbIE KOHCTPYKIUU
MOOMJIBHBIX Pa3aTYMKOB C MOBBIIICHHON BMECTUMOCTBIO OYHKEpOB 10 15... 20 M MO3BOJISMIOMINX
OJIHOMY ormepaTopy ooOcmyxuBatb He wMeHee 1000 romoB ckora. g WHIUBHUIYaJIBHOTO
HOPMHUPOBAHUS KOPMJIEHHS JKUBOTHBIX MOJHOPALMOHHBIMM MOHOKOPMaMH, OCOOEHHO B YCIIOBUSX
TPYOIOBOIO WX COAEpXaHUS, HAa KOMIUIEKCAX MPOMBIIUIEHHOTO THIIA MEPCIEKTUBHO
ucnojp3oBaHue OBM u aBTOMaTH4eCKUX CUCTEM ISl IPUTOTOBJICHUS U Pa3/iadyll KOPMOB.

HaBo3 Ha ¢epmax KpymHOro poraroro CKota He JOJDKEH TepsTh BBICOKHE KauecTBa
OpPTaHUYECKOTO yI00peHUs, KOTOPBIMU OH 00J1aaeT B UCX0MHOM Macce. Hanbonbmmii a¢gdekr, kak
MOKA3bIBAIOT OMBIT U UCCIEAOBAHUS, IOCTUTAETCs TyTeM MPUMEHEHUSI MEXaHU3UPOBAHHOM yOOpKH
HABO3a B COYETAHUU C YKOPOUEHHBIMU CTOMJIAMU, LIEJIEBBIM MOJIOM, OTPAHUYEHHBIM WM MOJIHBIM
UCKJIIOYCHHEM TMOACTUIKU. [lepCrneKTUBHBIMH CpelcTBaMU YOOpKH M TPAHCIOPTUPOBKU HaBO3a
OCTalOTCS CKPENEPHbIE YCTAHOBKU C PErYIMPYEMON TPAHCIIOPTUPYIOLIEH CIOCOOHOCThIO HAIOPHBII
TUAPOTPAHCIOPT, a TAKXKE CAaMOTEYHAsh CUCTeMa C MOJNOJIbHBIMU KaHajJaMH U YCTAaHOBKaMH JUIsS
NOTPY3KHU HaBO3a IPU MOJIOJIBHOM €r0 XpaHEHUHU.

[Tocne ybopku HaBO3 MperycMaTpuBaeTcsi o0padaTbiBaTh M 00€33apaKUBaTh HA YCTaHOBKAX
KaKk  MEXaHMYECKOro, TaK M  TEPMHYECKOrO, OHOJIOrMYECKOro, OHOTEpPMUYECKOTO U
BO3YXOOYHCTUTEILHOTO JIeHCTBHS, KOTOpBIE MO3BOJIAIOT 00€3BpEAMTh HAaBO3 OT TEIbMHUHTOB M
00J1€3HETBOPHBIX MUKPOOPTraHU3MOB, YHUUTOXUTh BCX0KECTh CEMSIH COPHBIX TPAaB, MOMAIAI0NIUX B
HaBO3 BMECTE C KOPMaMH.

Mna mexanuzayuu u asmomamuzayuu npou3e00CMEEHHbIX NPOYECCO8 8 CEUHOBOOCHEE 8
HOB01 cucmeme MAuH npedyCmMampusamcs:

1) coznanue W BHeIpEHHE B MPOU3BOJACTBO A((EKTUBHBIX MAIIHWH, arperaroB M APYTUX
TEXHUYECKUX CPEJCTB, MO3BOJSAIOIIMX MOJHOCTbIO ABTOMATHU3MPOBATh MPOLECCHl MOJATOTOBKU U
pa3iauu KOPMOB CO CHIDKEHHMEM YAENbHBIX 3aTtpaT Ha 25 ... 30 O/o u 3atpar tpyna Ha 50 ... 60 %;

2) komIuiekchl 3((EeKTUBHBIX MallMH U OOOPYAOBaHHUS JJS OCHAIIEHUS KOPMOIIEXOB
CBUHOBOJYECKUX (epM KOJIXO30B M COBXO30B, MPUMEHSIONIMX KOHLEHTPATHO-IUIOAHBIA U
KOHIIEHTPAaTHO-CHJIOCHBIA TUIIBI KOPMJIEHUS! CBUHEW BIQKHBIMU CMECSIMU U3 KOPMOB COOCTBEHHOTO
MIPOU3BO/ICTBA;

3) KOMIUIEKChl MAlllMH U OOOpYJOBaHUS aBTOMATH3MPOBAHHBIX KOMOMKOPMOBBIX II€XOB
MPOM3BOAUTENBHOCTEIO 6 ... 8 mw 10 ... 12 T/9 1us >XKMUBOTHOBOJYECKHUX KOMIUJIEKCOB U
MEXXO03SIMCTBEHHBIX MPEANPUATHA, a uid (epM KOJIX030B U COBX030B KOMOMKOPMOBBIX U
ABTOMATHU3MPOBAHHBIX arperaToB MPOU3BOAUTENBHOCTRIO 2 ... 4 T/4, paboraromux Ha 0aze
3epHOBBIX KOPMOB COOCTBEHHOT'O MPOM3BOJICTBA U JOOABOK, MOJYYa€MbIX C TOCYAApPCTBEHHBIX
KOMOHKOPMOBBIX 3aBOJIOB;

4) KOMIUIEKTBl O00OpYIOBaHMS KOPMOILIEXOB JUId MPHUTOTOBJICHUS IO PalMOHAIBHON
TEXHOJIOTUM KOPMOBBIX CMecel M3 IMUIIEBBIX OTXOJOB, KOTOPHIE SIBIISIOTCS BAaYKHBIM M KPYITHBIM
pe3epBOM YBEIIMYEHHUS IPOU3BOJICTBA CBUHUHBI;

5) pa3paboTka cHoco0OB, aBTOMATH3WPOBAHHBIX CHCTEM M CPEACTB [JIsi YOOpKH H
nepepadOTKK HaBO3a Ha OPraHUYECKOE YA0OpeHHe M KOPMOBBIE II€TIH, YTO MO3BOJIUT MOJTHOCTHIO
YTUJIM3UPOBATh HABO3 Ha CBUHO(EpMax U KOMIUIEKCaX, HE 3arps3Hss OKPYKaAIOIIYIO Cpeay.

B cucreme mamun Ha nepuox no 2020 r. mpeaycMmarpuBaioTcs pa3paboTka M BHEAPEHHE
paloHaIbHBIX KOHCTPYKIUM MSATKUX MpHUBS3eN UId UKCAIIMUM CBUHOMATOK I1a PEMpPOAYKTOPHBIX
depMax M KOMILIEKCAX BMECTO METAJUIMYECKUX U JIPYTHX KECTKHX OTPaKIACHUH, YTO CHUXKAET B 8
... 10 pa3 MeTauI0eMKOCTh CTAHOYHOTO 000PYIOBaAHUS.



[IpenycmarpuBaeTcsi co3JaHMe KOMIUIEKTOB MAIllMH W OOOpYIOBAaHHS MJisi OCHAIICHUS
TUTIOBBIX MEXaHU3UPOBAHHBIX OBIEBOAUYECKUX GepM u komruiekcoB Ha 2500, 5000 u 10000 matok.

Buenpenve aBTOMaTU3MpPOBaHHBIX MOTOYHBIX TEXHOJIOTHYECKUX JIMHUI HA OBIEBOIYECKUX
dbepmMax U KOMIUIEKCAX JAaeT BO3MOXHOCTh CHU3UTBH 3aTpaThl TPyAa Ha MPOU3BOJICTBO €IMHUIIBI
OPOAYKIMHU B 4 . 5 pa3 ¢ 0OTHOBPEMEHHBIM ITOBBIILIEHUEM €€ KauecTBa.

[IpoMmblnieHHOCTRIO OyAyT OCBaMBAaThCsl IOTOYHBIE ABTOMATUYECKUE JIMHUM TIOEHUS,
pa3zgadd KOpMOB, YOOpKHM U TepepaboTKu momMera, coopa U 00pabOTKU SIHI], BBITPY3KH U y0OOs
OpoiliepoB Ha OCHOBE MarucTpalibHBIX KOHBEHEPOB, COCAMHSIONIMX KJIETOYHbIE Oaraper HOBOTO
TUTIA ¥ ITHYHUKU C COOTBETCTBYIOIIMMH OOIIEX03SIIICTBEHHBIMU MPOU3BOICTBEHHBIMU O0BEKTaMH.

[IpenycmarpuBarotcs pa3paboTka W BHEApPEHHUE HOBBIX aBTOMATH3WPOBAHHBIX KIIETOUHBIX
OaTtapeil HECKOJIbKUX KOHCTPYKTHBHBIX THIIOB: CTYNEHYAThIX, KACKAIHBIX, TOPU3OHTAIBHBIX C
JIBYMsI YPOBHSIMH M Jp.; aBTOMAaTH3MPOBAHHBIX KOMIUIEKTOB OOOpPYAOBaHHUS [UIsl HAMOJIbHOTO
COJIep’KaHusl Kyp-HECYILIEK M POJUTEIbCKOrO CTajga, PEMOHTHOIO MOJIOJHSKA, OpOWIepoB U T.
I ACY TII (aBTOMaTHU3UPOBAHHBIE CHCTEMBI YINPABICHHUS TEXHOJIOTUYECKUMH TIPOIECCAMU) C
JIMCTIETYEPCKO-0MEPATOPCKO-NH(POPMAIIMOHHBIME  (PYHKIIUSIMH TIPEAYCMAaTPHBAET HCIOJIH30BAHUE
OBM nans o0paGoOTKM TMOJNYYEHHBIX JAHHBIX W pacdyeTa ONTHUMAIbHBIX PEXHUMOB, KOTOpas
CTaHOBUTCS OPraHMYEeCKH HEOOXOJUMOM JJIsi KMBOTHOBOJUYECKHUX KOMIUIEKCOB MPOMBIIUIEHHOTO
THUTIA.

I'maBHas nenp npuMmeHeHns 9BM — MHTEHCUPUIIMPOBATh TEXHOJOTUYECKHUE MTPOLIECCHl HA
OCHOBE ONTHUMAJIbHBIX TEXHOJOTHYECKHX PEKUMOB pabOThl MAIUH W MOTOYHBIX JIMHUK B IIEJIOM,
KOTOpBIE MOTYT ObITh paccuuTanbl Ha OBM, uTo naeT CHMKEHHUE 3aTpaT TpyJa U AIEKTPUUYECKOU
SHEPTUHU.

ABTOmMaTu3anus  JKMBOTHOBOJACTBA  IO3BOJIMT  3HAYUTENBHO  YIAYUYLIUTh  TEXHHUKO-
SKOHOMHUYECKHUE IIOKa3aTeNIM MPOU3BOJACTBA  KMBOTHOBOJYECKOM  NPOAYKUUH, IOBBICUTH
IIPOU3BOIUTENLHOCTD TPyAa U €ro 3p(HEeKTUBHOCTD.

3. TloHsATHE O CIIOKHBIX TEXHHYECKHX W OMOTEXHWYECKHX cucTeMax. OTIHYUTEIbHBIC
0COOEHHOCTH OMOTEXHUYECKOH CHCTEMBl «UEJIOBEK — MallMHa - JKMBOTHOE / cperjay,
XapaKTepUCTHKA 3BEHbEB CUCTEMBI, MHOIO0Opa3He CBA3EH MEXY 3BEHbSIMHU.

bruorexHuueckue cucTeMbl HEOOBIYAMHO IIMPOKO PACIPOCTPAHEHBI B HAIlIEH JKU3HU U MBI
MOCTOSTHHO SIBJIIEMCSI TACCUBHBIMU WJIM aKTUBHBIMU MX 3BEHbSIMHU. DTO JABYX3BEHHBIE CHCTEMBI
«UEJIOBEK-MAIINHAY, «YEJIOBEK-aBTOMAT», TPEX3BEHHBIE CUCTEMBI «UEJI0BEK-MAIlIMHA-4YETI0BEKY,
«4eJI0BEK-MallIMHA-)KUBOTHOE». DPeKkTuBHAs paboTa TAKMX OMOTEXHUYECKUX CUCTEM TpedyeT
pa3pabOTKU HOBBIX METOJIOB — METOJIOB aJaNTalluy, OMOJIOrHYECKOTr0 YIIPABICHHs, METO0B
COYETaHMs )KUBOTHOTO U TEXHUYECKOTO PEIICHHUS.

Cuctema UMK coctout U3 3BeHBEB (WM MOJICHCTEM) TPEX BHJIOB — ABYX OMOJIOTMYECKUX
(omeparop M )KMBOTHOE) U OJTHOTO TEXHHUYECKOT o (MAIIMHBI WM MexaHu3Ma). B kauecTBe mpumepa
paccMoTpuM HekoTopble cucteMbl UMK, paboTaromux B COBpeMEHHOM MEXaHU3UPOBAHHOM
’KBOTHOBOJICTBE.

IIpouece Cucrema
MammHHOe J0€HUE KOPOB Josipka-annapaT->KUBOTHOE
Maccax HeTenei MaccaxucTka-MacCaXHUK-)KUBOTHOE
MexaHndeckasi CTpH)KKa OBEIl Crpuraib-MalmHKa->KMBOTHOE
Yecka k03 Yecanpniuia-yecaika-KMBOTHOE
BripammBanue MOJIOqHSAKA TensTHUIA-KIIETKA->)KUBOTHOE
ITatomornyeckue poapl y KOpOB BerpaboTHMK-MeXaHW3M JIJIs1 U3BJICUCHHUSI TUI0AA-)KUBOTHOE

PaccmoTpuM Bompoc 0 MecTe U posu KUBOTHBIX B cucteme UMIK.

CuuTaercs, 4TO NMpPU NPOCKTUPOBAHMM M AKCIUTyatanuu cucteMbl UMIK coBepiieHHO He
YUUTBIBAIOTCS JABe ocoOeHHocTH. IlepBasi — JKMBOTHBIE B TPOW3BOACTBEHHBIX Ipoleccax
paccMaTpUBAKOTCS JIMIIb KaK MPEeAMET M CPEICTBO TPyda, B TO BpeMs KaK OHHU SBIIIFOTCS
AKTUBHBIMH OHOJIOTMYECKMMH 3BEHBSIMH W HOCHUTENISIMHU BBICOKOH TI'€HETHYECKOH U HEpBHOM
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uHpopmanuu. Bropas — B CBA3HM C TeM, YTO 3TOJOTHs JOMAIIHUX JKMBOTHBIX KAaK HayKa €Ile He
chopMHpOBaHa, Mbl HE MMEEM BO3MOXKHOCTH TIJyOOKO H3YYUTh CIIOKHBIE (OPMBI IOBEICHHS
JKUBOTHBIX B UCKYCCTBEHHOM cpesie 0OUTaHus, CO3/1aHHOM YEI0BEKOM.

Kcraty, 3111 hopMBbI IOBEJIEHUS PE3KO OTPAHUYEHBI B YCIOBUAX JKECTKUX OPraHU3ALMOHHBIX
U TEXHOJOTMYECKHX PaMOK >KMBOTHOBOIYECKOH ¢epmbl. Ilo 3TOi mpuumHe AN MX U3yYCHHS
Heo0XoauMO o0paliaTh BHUMAaHHWE HA WHAMBUIYaJIbHbIE IIOBEIEHYECKHE PEAKIMM, BBLIENAS U
buKcupys Jaxke OTAENbHBbIC JIEMEHTHI ABIMKEHUsS. Be3yclioBHO, 3TO HE MO3BOJSET BCECTOPOHHE
OLICHUTH >XUBOTHOE Kak 3BeHO cucrtembl UYMIK, TemM He MeHee BO3MOKHOCTb IIOJIYYMTb
OOBEKTHBHYI0 HH(MOpMAIIMIO O >KHUBOTHOM B LEIAX CO3JaHUS pabOTaromedl CUCTEMBI Yy
uccienosareneii umeercs. OCHOBHasg HIes 3aKIIOYaeTCs B TOM, 4YTO MallMHA JOJDKHA
YIOBJIETBOPATh  MOTPEOHOCTSM  JKUBOTHOTO,  OBITHh  aJCKBaTHOM  COOTBETCTBYIOIIUM
¢bu3nonoruueckuM mpoueccaM U mapaMmerpaM. llpum 3Tom OGe3ycioBHbIe pedieKchl Claeayer
CTUMYJIMPOBaTh, @ HA0OP YCIOBHBIX — 00OraIlaTh.

B nporecce paGoThl 3BeHbsI CUCTEMBI M CaMa CHCTEMa, OJIBEprasich CaMbIM Pa3HOOOPa3HbIM
BO3/ICUCTBUAM, HE Bceraa padoraroT 3¢dexruBHo. Takoe monokeHne MOXKHO OOBSICHUTH UMEHHO
HapyILICHUsAMH B YIIPABIECHUH CTOJIb CJIOKHBIMUA CUCTEMAMH.

HapyH_IeHI/ISI TCXHOJIOTHH ITpoIecca Hanecenue 00j1eBBIX U HCIPHUBBIYHBIX PA3APAKCHUU Ha

NATTATITANLT AN TTATIUACTZATNA 2RATIA

N ,,

CHuKeHne Vxyauenue 3abonearne Cumxenne Coxkpaiienue
JKUBOTHBIX
MIPOyKTUBHOCTH Ka4yecTBa MIPOYKTUBHOCTH POKIAEMOCTH
KHUBOTHBIX NpoayKIIUH JKHNBOTHBIX MOJIOIHSIKA

A 4

CHIXEHUE TpOSYKTUBHOCTH [IpexneBpeMeHHast Peskoe yxynumeHue xadectBa

JKHUBOTHBIX

RLTANATNRT A

. ‘//"

<« «

TINATTVLTTIATA

Maccossle 3a001€BaHNs
JIIOJISH TIPH yIIOTpeOIeHU N
HEKA4YE€CTBEHHON NIPOLYKLUU

MaccoBbl€ ey 10YHO-
KHIIIEYHbIe 3a00JIeBaHUs Y
MOJIOJHAKA

HeBo3MoXHOCTB MOITydeHUs
BBICOKOKAYECTBEHHBIX
MIPOIYKTOB

Uto0Ob! n30ekKaTh pa3INuHbIX HAPYIICHUH, CIIeyeT OCHOBATEIBHO pa300paThes B CTPYKTYpe
€€ JIEMEHTOB, B OCOOCHHOCTSIX YIPaBIEHUS ITUMU CUCTEMaMH.

I'oBOpst 0 MecTe W pOJIM KUBOTHBIX B CHCTEME, HEOOXOAMMO TOHSTH B HEHl 3HAUYCHHUE U
MecTo omepaTtopa. OrmnepaTop KOHTPOJUPYET pa3jNyHble IOKa3aTeld JBYX 3BEHbEB CHCTEMBI,
CpaBHHMBas WX JPYr C JPYroM, OIIeHHWBaeT (MpPUHHMAs TPU STOM BO BHHMAHHE HE TOJBKO
pasIUYHbIE MOJEIHU KUBOTHOTO, HampuMep (PU3MOJIOTHYECKHE, HO W COIMOCTaBIsAS HUX C
ONTUMANBHBIMUA ISl KaXJIOH KOHKPETHOW TPYNIbl STUX JKUBOTHBIX) M HAa 3TOM OCHOBaHUH
MPUHUMAET OTIpe/ieNICHHbIE PELICHHS, CHOBA OLleHNBasA 3((HEKTUBHOCTh UX pPeaTu3alllu.



1. 2 JIeknus Ne2 (2 gaca).
Tema:  «MexaHu3anusi  TEXHOJOTHYECKHUX  NPOLECCOB  TNPHUIOTOBJIEHUS  KOPMOB.
MojejiupoBaHie TEXHOJIOTHYECKHX MPOLECCOB»

1.2.1 Bonpocsl Jekuum:

1. Opranu3zanusi KOpMOBOW Oa3bl.

2. Knaccugukanus u xapakrepuctuka kopmon, KJIC, mpemukcos.
3. MexaHu3auus OpuroToBiIeHUs KOPMOB.

4. IlepcieKTUBHBIE TEXHOJIOIMH B KOPMOIIPOU3BO/ICTBE

5. KopMonpuroToBUTeNbHbIE NPEATPUATHS

1.2.2 Kpartkoe cojep:kaHue BONPOCOB:
1. Opranusanus KOpMOBOii 6a3bl.

OnrumanbHOe (DYHKIMOHUPOBAHUE OTPACIEH >KMBOTHOBOJCTBA BO3MOXKHO TOJIBKO IIpU
palMoHaTFHONW OCHAIIEHHOCTH XO3SICTBa BCEMH OCHOBHBIMH 3JIEMEHTAMH €r0 MaTepUalbHO -
NPOU3BOACTBEHHOW 0a3pl, B YHUCIE KOTOPHIX MEPBOCTENIEHHOE 3HAYEHHE HMMEIOT KOpMa, HX
KOJINYECTBO, COCTAB U KaYeCTBO.

HesddexTnBHOE HCMONB30BaHHE KOPMOB SIBWJIOCH OJHOW W3 TPUYMH  CHIDKCHUS
IPOAYKTUBHOCTH KUBOTHBIX. B 1996 roay ot o1HOM KOpOBBI OBLIO MMOJIy4eHO B cpenHeM 1852 kr
MOJIOKA, 4TO B 2 - 3 pa3a MeHblue cpeaneronoBbix HajgoeB B EBpone u CILA. ITo onenke LlenTpa
HYKOHOMHYECKOW KOHBIOHKTYPBI PacXoj] BCeX KOPMOB cHHU3WiIcs B 1,6 pasa, ogHako ooOmiee
KOJINYECTBO KOPMOBBIX E€IMHMULI, MPHUXOJAIIEECs Ha YCIOBHYIO T'OJIOBY CKOTa, MPAKTHUYECKH HeE
U3MEHHIIOCh.

Hcxons W3 CKa3aHHOTO, MOXHO C/eJaTh BBIBOJ, YTO CO3/IaHUE IMPOYHOH M YCTOHUMBOM
KOPMOBOH 0a3bl — TJIaBHOE YCIIOBHE POCTA MPOU3BOJICTBA MPOYKIINN )KUBOTHOBOJICTBA.

Jlnis pocTa Npou3BOJICTBA KOPMOB HEOOXOIMMO BBIIIOJIHATH CIEIYIOLIUE YCIOBUS:

- CO3/IaHWe CICIMATU3UPOBAHHON OTpacid KOPMOIIPOM3BOACTBA C TNPUMEHEHUEM
POTrpecCuBHON (hOPMBI OpraHu3aluM TPYAA;

- olecrieueHHe KOMIUIEKCOM MAIIMH H OOOpYIOBaHHS, aBTOMATH3AIMsA IPOIECCOB
(ynydiieHus: KauecTBa KopMa, CHIDKEHHE TPYAOBBIX 3aTpar);

- pacuMpeHHe IOCEBOB KOPMOBBIX KYIBTYp C BBICOKHM COJEpKaHHEM NpPOTEeHHA
(JroniepHa, KiieBep, Topox, MOACOIHEYHUK, COsl, POXKb);

- mpuMeHeHHe 5S(PPEKTHBHBIX TEXHOJIOTUH BO3JENBIBAHUS, 3arOTOBKH, XpPaHCHUS H
HPUTOTOBIICHHUS] KOPMOB.

VYaensss BHUMaHWE MEPONPHUATHSIM TI0 MOBBIIMICHUIO MPOAYKTHBHOCTH KOPMOBBIX KYJIBTYD,
JYTOB M NMacTOUII TPUMEHSETCS TPU BUJa OPraHNU3alui KOPMOBOM 0a3bl:

- Ha €CTECTBEHHBIX KOPMOBBIX yrOJbsIX;

- B IIOJIEBOM CEBOOOOPOTE;

- coYeTaHWe MPOU3BOJCTBA KOPMOB Ha €CTECTBEHHBIX YroJbsiX W B TIOJCBOM
ceBooboporTe.

HezaBucHMO OT MOYBEHHO-KIMMATHUECKUX YCIOBUH 30H BBIIEISIOT CIEAYIOIINE OCHOBHbIE
Hanpasienus pazeumus KOpMOBOil 0a3bl:

- WHTEHCU(HUKAIIHS TPOU3BOJICTBA KOPMOB B ITOJICBOM CEBOOOOPOTE (COBEPIIICHCTBOBAHUE
CTPYKTYPBI TIOCEBHBIX IUIONIA/ICH, BO3/IEbIBAaHIE HanboIee MPOAYKTUBHBIX BUI0B, UCIIOJIb30BAaHHE
BBICOKOYPO)KalfHBIX COPTOB M THOPH/IOB, YBEIHMUCHHE TUIOLIA N OPOLIAEMBIX 3€MEIIh);

- BBIJIEJIEHUE KOPMOIPOM3BOJCTBA B OTIENbHYIO OTPacib W YIYYIICHHE OpTraHU3allNH
Tpyna (obecneueHrne TpyAOBBIMH PECypcaMH U MaTepPHATbHO-TEXHUUECKON 0a30i, HOBBIE MPHEMBI
U TEXHOJOTMH YOOPKH, XpaHEHHsS W MPUTOTOBJICHHS KOPMOB C HCIHOJB30BAHHEM KOPMOBBIX H
O€IKOBO-MHHEPATBHBIX ~ J00aBOK, XHMHUYECKMX KOHCEPBAaHTOB, CHHTCTHYECKHX OEJKOB,
AQHTHUOMOTUKOB U MHUKPOAJIEMEHTOB).




2. Knaccudukanus u xapakTepucTuKa KOpMOB

Kopma— 5310 cnenumanbHO TPUTOTOBICHHBIC, (U3HOIOTHYECKH HpPUEMIIEMBIE TMPOIYKTHI,
coJieprKallye MUTaTelbHbIE BEIIECTBAa B YCBOSIEMO (hopMe U HE OKa3bIBAIOIINE BPEAHOTO JEHCTBHS
Ha 3/J0POBbE KUBOTHBIX U KAUECTBO M1OJIy4a€MOM OT HUX MPOLYKIIUH.

Knaccugurkauus kopmos:

1. Kopma pacTUTENBHOrO MPOUCXOKICHHUS:

Counble (3esieHble, CHUIIOC, CeHaX, KOPHEIIoAbl, OaxueBble, KiyoHemnoabl. CoaepkaT B CBOEM

coctage 6osee 40 % BojbI);

['pyObie (ceHo, coloma, MsSKWHA, BETOYHBIM, JpEeBECHBIH KOopM — cojepxar Ooixee 19%

KJIETYaTKH);
KonnentpupoBanHsle (3€pHO, c€MeHa, )KMbIX, IIPOTHI U JI.p. — COAEPKAT B OJJHOM KUJIOTpaMMe
Mmacchel 6onee 0,6 kopm. En.);
2. Kopma >»HUBOTHOrO MPOUCXOXIACHHUS (TMPOAYKTHI MepepaboTKU >KUBOTHOBOJYECKOMN
IPOAYKIMH, PbIOBI U MOPEMPOAYKTOB — MOJIOKO, MSICOKOCTHAsI MyKa U J1.p.);
3. OcTtaTku TEXHUYECKHUX MPOU3BOACTB (CIUPTOBOTO, CAXapHOT0, MACIOKHUPOBOTO);
4. Tlumeble oTx01bl (OT OOIIECTBEHHOIO NMUTAHMUS M HACEJIEHUs JUIsl OTKOpMa CBUHEM.
[TumieBble OTXO/IBI 110 O0IIEH MTUTATENFHOCTH HE YCTYIAIOT 3eJIEHOMY KOPMY);

5. buomormveckn akTHBHBIE [00aBKM (BUTaMHUHHBIC, (DEPMEHTHBIE, TOPMOHAIbHEIC

npenaparsl);

6. MunepayibHbIC KOpPMa;

Cunrernyeckue npenaparsl (MOUEBUHA, IPOXKKH U 1.p.);

8. KomOukopma m KopMocMecH (3TO CIEIHalbHO NPUTOTOBICHHBIE CMECH KOPMOB H
KOPMOBBIX /100aBOK, cOaJaHCHPOBAaHHbBIE IO COJAEPKAHUIO MUTATENbHBIX BemiecTB 50
Pa3IUYHBIX UHIPEIUECHTOB).

Xapaxmepucmuka kopmos:

1. TIlpoucxoxiaeHue (pacTUTENbHOE, MHUKPOOMOJIOTMYECKOIO0 M XUMHYECKOIO CHHTE3a,
KOMOHMHHUPOBaHHOE);

2. Cocras:

XUMHUYECKHH (cofeprkaHue OpraHMYecKUX U MUHEPAIbHbIX BEIIECTB)

MeXaHUYECKUH (YMCII0 KOMIIOHEHTOB, OHOPOJHOCTh, pa3Mephl YacTHIL U T.JI.)

3. IluratenbHOCTH:

sHepreTuyeckas (MO COAEpPXKAHUI KOPMOBBIX €IUHUI. 3a KOPMOBYIO €IMHHUIY HPHUHSITO
MUTATENbHOCTh OJHOTO KWJIOIpaMMa CyXoro (CTaHJIapTHOTO) OBCa, SKBHBajJeHTHas 1414
ka1 (5929,4 xJIx) sHepruu win OTJIOKEHHUIO B TEJIe OTKOPMOUYHOTO Bojia 150 Kr xkupa);

IPOTENHOBAsl (KOJIMYECTBO IE€PEBAPUBAEMOrO IPOTEMHAa B | KI. KOpMa, a TakXe IO
COJIEpKaHUIO MTepeBapruBaEMOro MPOTENHA B pacueTe Ha 1 KopM.eZl. KopMma B palluoHe);

4.  TlepeBapuMOCTb XapakTepu3yeTcst KOdpPUIMEHTOM IIepeBapuBaEMOCTH:

~

3. MexaHu3anusi IPUTOTOBJICHUS KOPMOB.

[TpurotoBneHne KOPMOB — OJIHA U3 HaMOOJee TPYJAOEMKHX OIepalyii B )XKUBOTHOBOACTBE. B
YCIIOBHSIX HEMEXaHU3UpPOBaHHBIX ¢epMm oHa moryomaer a0 40-50% Bcex TpymoOBBIX 3aTpar,
UAYIIMX Ha TPOM3BOACTBO >KMBOTHOBOIYECKOW MpOAyKIuu. OCOOEHHO BENWKH STH 3aTpaThl B
CBUHOBO/ICTBE, I'Jie PUTOTOBJIEHUE U pa3/lada KOPMOB SIBIISIIOTCS. OCHOBHBIMU OIEPALUSIMH.

Mexanuzayus npueomosieHus Kopmog — 3T0 NIPUMEHEHNE CUCTEMbI MalllMH JUIsl TOATOTOBKH
KOPMOB IepeJl CKapMJIMBAaHUEM HX KUBOTHBIM C I[€JIbIO 3aMEHBI MaJIOTIPOU3BOAUTEIHHOIO PYYHOTO
Tpy/a MEXaHU3UPOBAHHBIM U TIOBBIIICHHS KauecTBa 00pabOTKH KOPMOB.

B coweranun c nepenoBbIMH CIOCOOAMHU  COAEPKAHMS CKOTa MEXaHM3UPOBAHHOE
IMPUTOTOBJICHUC KOPMOB Ha OCHOBC paHHOHaHBHOﬁ TEXHOJIOTHHU SBJIIACTCA OJHHUM U3 BaKHEHUIINX
YCIIOBUM  TOBBIIIEHHUS  IPOU3BOJUTENBHOCTH  TpyAa W CHIDKEHUS  ce0ecTOMMOCTH
’KUBOTHOBOJAYECKOU MPOTYKIIHH.




Opranus3m >KMBOTHOTO TMepepabaTbiBaeT B MpoAyKiuio Bcero jumb 20...25 % sHeprum
kopma. [Ipumepno 30...35% sHepruu TpaTuTcs Ha PU3NOIOTUYECKUE HYXKIbI, 4 OCTaJIbHAs YacTh B
HEYCBOCHHOM BUJIE BBIJICTISIETCS C OTXOAaMHU.

3ajlaya MPUTrOTOBIECHUSI KOPMOB K CKapMIIMBAHHIO 3aKJIIOYaeTcs B TOM, YTOObI YMEHBIIUTH
MOTEPU DHEPIHMH KOpMa IIyTEeM TIOBBIIICHHSI €ro IHTATEIbHOW IEHHOCTH, II0€JIaeMOCTH,
nepeBapuMocTd U ycBoeHus. OOpaboTka KOPMOB B Ipolecce MPUTOTOBJICHHS MPEAyHpeskaaceT
3a00JIeBaHUs JKMBOTHBIX, YHHUYTOXKAaeT BPEAHOE BIMSHUE HEKOTOPHIX KOPMOB Ha KadeCcTBO
MPOIYKIIHH.

OO0paboTka KOPMOB 3HAYUTEIHHO PACHIMPSET BO3MOXKHOCTH WCIIOIB30BAHMS Pa3IUIHBIX
KOPMOBBIX CMeceil ¢ MPUMEHEHHEM B KaueCTBE KOMIIOHEHTOB MAaJOLIEHHBIX TPYyOBIX KOPMOB,
O0TOPOCOB U OTXOJIOB C.X. IPOU3BOJICTBA, MIPESANPUATHI MUIIEBON MPOMBITIICHHOCTH, TEXHHYECKUX
u 1p. npousBoacTB. KopmocMecn oXxOoTHee U TMOJIHEE IMOENalTCi KUBOTHBIMU. B pesynbrate
IPOJAYKTUBHOCTh KMBOTHBIX yBennuuBaercs Ha 7-10%, a pacxoa KopMa Ha €IUHUILY MPOTYKIUU
cHmxkaercs Ha 15...20%. DT0 S5KOHOMUT 3epHO U KOMOMKOpMA.

Pa3znnyaroT: MexaHWYeCKHe; TEIUIOBbIC, XHMMHYECKHE U  OHOJIOTMYECKHE CIOCOOBI
MPUTOTOBJICHHS KOPMOB.

B coBpeMeHHBIX MEXaHU3HPOBAHHBIX KOPMOIIEXaX Ha KPYITHBIX XKUB. (epMax U KOMILIEKCAX
HIMPOKO MPUMEHSIOT KOMOMHUPOBAHHBIE CIIOCOOBI 0OPaOOTKH KOPMOB: MEXaHHUECKHE C TEIIOBOA,
XUMHUYECKOH ¥ OMOJIOTHYECKO 00pabOTKOM.

K mMexaHudeckum cmoco0aM MPHUTOTOBIEHUS OTHOCSTCS OYHCTKA, MOWKA, MOTPSAXUBAHUE,
MpoceUBaHUE, OTBEUBAHUE, pE3aHME, JPOOJCHUE, pacKaIbIBaHWE, pa3MUHAHUE, CMEIIMBaHUE,
JO3UPOBaHUE, UCTUPAHUE, IUTIOIICHHE, IIPEeCCOBaHKe, IpaHyIupOBaHre, OpUKETUPOBAHUE U JIP.

[TpuMmeHsieTcss Kak HAa MEIKHX TaK M Ha KPYIMHBIX KOMIUIEKCAaX, B KOpPMOIleXaX H Ha
KOMOHMKOPMOBBIX 3aBOJAX.

K TtemioBbiM crioco0aM OTHOCST: 3amapuBaHUE, 3aBapuBaHHUE, CYIIKa, BBITAPUBAHHE,
MoJKapuBaHUE, BHITIEYKa, TACTepU3allUs U JIP. IS BCEX BUIOB KOPMOB.

XUMHYECKUE CIIOCOOBI - TUPOIN3, 00padOTKa MIEI0UYbI0, KHCIOTaMH, KAyCTUUECKOU COI0M U
aMMHUaKOM, U3BECTKOBaHUE, KOHCEpBUpOBaHUE. VICIONB3yIOT pexe n3-3a TPYAHOCTEH CBA3aHHBIX C
UCIIOJIb30BAaHNEM M XPAHCHUEM aKTHBHBIX BEIICCTB.

buonoruueckre cmnocoObl - CHUIOCOBaHHME, 3aKBAIIUBAHUE, OCOJIAXKUBAHUE, APOKKEBAHUE,
npopanuBanue u Jp. OcCHOBaHBI Ha BO3JEHCTBUM HAa KOPM MOJIOYHO-KHCIBIX OaKTEpHid,
JPOACKEBBIX KJIETOK U IPYTHX MUKPOOPTaHU3MOB U (PEPMEHTOB. DTH CIOCOOBI MOTYYHIN ITUPOKOE
pacrpocTpaHeHue, TaKk KaK OHM IO3BOJIAIOT YJAYYIIUTh MUTATEIBHYIO IEHHOCTh, MOEIaEMOCTh U
COXPaHHOCTh KOPMOB.

be3 mexanmdeckoro cnoco6a oOpabOTKH HU OJIMH U3 MOCIEAYIONMNX CIOCOOOB HE BO3MOKEH.

Texnonocuueckue cxemvl NPU2OMOBIeHUs 2PYObIX KOPMOS:

1. wu3MenbueHUe — TO3UPOBAHUE - CMENINBAHUE.

2. W3MeNbUeHUE — 3alapuBaHue - JO3UPOBAHUE — APOXKIKEBAHUE - CMEIIUBAHHUE.

*T10/1a4a U3MEJbYEHHOTO KOpMa B CMECUTENh-3allapHUK

*TIEpBOHAYAJIBLHOE NepeMelninBaHue B TeueHnu 30 MunyT npu temmnepatype 90-95C

soxnaxnaenue 10 50-55 C

*(epMEHTHPOBAHNE HE MEHEE ABYX YaCOB

*BBEJICHUE JPOKKEBOM CYCIICH3UN

* BTOpUUYHOE oxJaxaeHue 1o 28-32 C

[Ipomecc mposxrkeBanus He MeHee 6-8- yacoB (DwbMm 1)

3. wu3MenbueHHe — Ouonorumdeckas (OMOXMMHYECKas) WM XUMHYecKas oOpaboTka-
JIO3UPOBAHUE - CMeIuBaHue. ((PrTbM)

[Tpu mepepalboTKu cena 8 mMyKy: u3MenbueHue (AnuHa pe3ku §...12 MMm.), - cyika, - pa3MoI —
JIO3UPOBAHUE — CMEIINBAaHHUE.

Ecnu ceno noctaroyHo cyxoe: pa3mMoi — T03UPOBAaHUE — CMEILIUBaHUE.

Texnonozsuueckue cxemvl NPULOMOBIEHUSL COUHBIX KOPMOS:

1. Moiika — U3MelbYeHUE — TO3UPOBAHKIE — CMEITUBAHUE.
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2. MoOHKa — 3amapuBaHue — pa3MHHAHHUE — W3MEITbYCHUE - JO3MPOBAHUE — CMEIIMBAHUE.
(puaeMm)

3. Molika — U3MeNIbUYCHUE — JO3UPOBAHUE — APOXKIKEBAHUE - CMEIIIMBAHHE.

Texnonocuueckue cxemvl NPUCOMOBLEHUS KOHYEHMPUPOBAHHBIX KOPMOSB:

1. oumcrka — U3MeNbUCHUE — JO3UPOBAHUE — CMEIIIMBAHNUE.

2. OYHCTKAa — HW3MENbYEHHE — OCATaXHMBAaHHE (IPOXKEBaHHE) — JIO3MPOBAaHHE -
CMEIIBaHHE.

3. ouHMcTKa — WU3MENbUYCHHE U JIO3MPOBAaHME — CMEUIMBAaHHE — TpPaHYINPOBaHHE
(OpukHTHpOBaHHE).

4.  o4mCTKa — MPOpAIIUBaHHE.

HezaBucumo ot BUa4a, Ha3HAUYCHHUA H c11oco0oB IIPpUT'OTOBJICHUA, KOpMa OTBCYANOT
CIICTYIOIIIM OCHOBHBIM TPEOOBAHHSM:

1. Hanuune HeoOXOAUMOro KOJMYECTBAa AOCTYNHBIX JUIsl NEPEBApUBAHUS U YCBOEHUS
IHUTATEIbHBIX BELIECTB.

2. OtcyTCcTBHE BPEIHBIX U SIIOBUTHIX BEUICCTB.

3. BpbIcokHe BKyCOBBIE Ka4eCTBa U NPHUBJICKATEIbHBIN BHEIIHUI BUJI U 3arax.

4.  B03MOXHOCTb JUIUTEIBHOTO XpaHEHUS

B coorBercTBUM ¢ O3THMH TpeOOBAaHUSMU ONPEACICHBI CIEIYIOUIHE 300MexHUu4ecKue
mpedo8anus K MawuHam 0Jisl NPU2OmogieHUsl KOPMOS:

1. KoHcTpykuuss MamuH JODKHA OBITH TIPOCTOM IO YCTPOWCTBY, HAAEKHOW H
y100HOH B AKCIUTyaTallUH.

2. MallMHa WM arperar JOJDKHBI OBITh yZOOHBIMH ISl arperaTHpOBaHHS C
SJICKTPOABUTATCIIAMMU.

3. MAIlMHBI JJ1 U3MENIbYEHUSI KOHLIEHTPUPOBAHHBIX KOPMOB JJOJDKHBI 00ecieynBaTh
KaK KPYIIHYIO, TaK U MCJIIKYIO CTCIICHb U3MCIILYCHUA. Pacriein u MoTepu KopMa Ipru U3MECIbYCHHUU
HE JIOMYCKaroTCA.

4. MPU TPUTOTOBJICHUH CEHHOM MYKH YaCTHUIIBl MU3MEJIbUEHHOTO KOpMa JIsl CBUHEH
HE JOJKHBI PEBBIIATh 2-2, MM, a JUISl OTUIBI — 1 MM.
5. MAaIllMHBI U arperaThl JJIsi IPUTOTOBJIECHUSI KOPHEKIYOHEII0/I0B JOKHBI UMETh

MIPOU3BOUTENLHOCTh, COOTBETCTBYIOIIYIO pPa3oBOW pazgaue kopma 1o ¢depme. JlmutenbHoe
XPAaHCHUC IMPUIOTOBJICHHBIX K CKapMJIMBAHWIO KOPMOB HEC IOIMYCKACTCA. HpI/I MOﬁKC, a TaKXe
M3METbYCHUS] KOPHEKITYOHETIOA0B He JJOMYCKAIOTCS MOTePH MUTATENbHOM YaCTH KOpMa C MOCUHOM
BOJIOM M B pabOuyuX opraHax MalllHBbI.

6. MpU M3MENbYCHHH TPYObIX KOPMOB Ha COJIOMOCHIJIOCOpPE3KaxX U COJIOMOpe3Kax
YaCTUIbl U3MCIIBYCHHOI0O KOpMa HE TOJIXKHBI IIPEBBIIIATE OMMPEACIICHHBIX PasMEPOB.

MAIIUHBl JJIS TPUTOTOBICHHUS KOPMOB JOJIKHBI OBITh CHAOXKEHBI MPEIOXpaHUTEIbHBIMU
YCTpONCTBaMH, 00ECTICYMBAIOIIUMHE 0€30IMMaCHYI0 padoTy 00CTYKHBAIOIIETO IMepCoHaa.

4. IlepcneKTUBHbIE TEXHOJIOIMU B KOPMOINIPOU3BOACTBE

DKOHOMHUYECKAS Sq)(i)eKTI/IBHOCTI) MCXaHU3alluM TPUTOTOBJICHHUA KOPMOB BO MHOI'OM
3aBUCHT OT BBIOOpA MaIllMH, OpTaHU3aI[H TPYy/Ia, METOI0OB KOPMIICHUS U COAEPIKAHUS )KUBOTHBIX U
TEXHOJIOTHH IMOATOTOBKH KOPMOB K CKapMJIMBAHUIO.

s BBIMONMHEHUS OAHUX U TEX K€ ONepaluii, CBI3aHHBIX C MPUTOTOBIEHUEM KOPMOB,
MPOMBIIIJIEHHOCTh BBIMYCKA€T caMble pa3HOOOpaszHble MalmMHbL. Hampumep, ans u3MelbyeHHS
COJIOMBI MOKHO HCTOJBh30BaTh COJIOMOPE3KY, CHIOCOPE3KY WIIM YHUBEPCATBHYIO APOOUIIKY H T..I.
Kpowme Toro, uMeroTcst yHuBepcaabHbIe MAalIMHbI, KOTOPbIE MOTYT BBITIOJHATH HECKOJIBKO OTeparuil
MO0 MPUTOTOBIIEHUIO KOPMOB.

B cooTBeTcTBHMM CO CXeMOW BBIOMpAaeM TEXHOJIOTHYECKOoe obOopymoBaHue. B ycrmoBusax
COBpPCMCHHOTI'O XMUBOTHOBOJACTBA KOPpMa MPUIOTABJIMBAIOT LCHTPAJIU30BAHHO Ha KOMGI/IKOpMOBLIX
3aBOJlaX WJIM B KPYIMHBIX KOpMOIlEXaX KOMIUIEKCOB. X 1ocTaBka B XO3SIMICTBO Ha (epMbl
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HeHTpanu3oBaHa. [103ToMy OTAENbHBIE TEXHOJIIOTUYECKUE ONEpallii HMCKIIOYAloT U3 paboThl HA
dbepmax (U3METbYCHUE M CMEIIINBAHUE)

TexHonornueckoe 000pyIOBaHHE TMPEIHA3HAYEHHOE JUISI MPUTOTOBICHHS KOPMOB K
CKapMJIMBaHUIO Ki1accuuuupyercs:

a) 1Mo BUAY 00pabaThIBAEMBIX KOPMOB (M3MEILYUTENN TPYOhIX KOPMOB, KOPHEPE3KH U JIP.);

0) Mo XapakTepy BBINOJHSAEMBIX TEXHOJIOTHUECKHUX OIepanuil (IpoOHIIKH, CMECUTENH,
U3MEBYUTENH, 3allapHUKN-CMECUTENN);

B) MO TUMY pabouyero opraHa (CUTOBBIE CEMapaTOPbl, MOJOTKOBBIC APOOUIIKHU, IIHEKOBHIC
J103aTOPBHI).

[Ipu mpurotroBiaeHUH rpyOBIX KOPMOB OOBIYHO MPUMEHSETCS MEXaHM4YecKas, TEeIUIoBas,
XUMHUYECKast U OMojorudeckasi o0padoTka.

[Tpu u3MeNnbYEeHUH TPUMEHSIOTCS CIIEAYIONINE MAlIUHbI (puc. 1):
u3menbuntenu UI'K- 306, Boaraps, UT'K-305b;

H3MeIbpYuTeNs - cmecuresns MCK-3;

u3MenpunTenu — apoounku UPT-165, AUTI-2;

conomocuiocopesku PCC-6,0 b;

yauBepcanbHble arperatel AITK-10A

TemoBast 00paboTKa MPOBOAMUTCS IS pa3MsTyeHus X BOJOKOH. [Iponecc 3anapuBaHusi COCTOUT B
CIIeMYIOIIEM: U3MEbYeHHAsl cojioMa cMauuBaetcs ropsiaeit Bonoit (80...100 autpoB Ha 100 kr) u
YKJIa/IbIBAETCSI B €MKOCTH, 3aT€M €MKOCTH 3aKpBIBalOTCS M mojaeTcs nap. [IponapuBanue amuTcs
30...40 MuHyT, cudTasg C MOMEHTA, KOT/Ia [ap HAYMHAET BBIACIATCS U3 eMKOCTH. Uepes 4...6 yacoB
B TEIUIOM BHUJI€ CKAPMIIMBAIOT CKOTY. 3amapHuK — cmecurens C-12.

Xumnueckuit crocod. O0paboTka MPOU3BOAUTCS PACTBOPOM €IKOT0 HATPUS (KayCTHUECKOU
COJIO¥), OKHCH KaJbIIHsI, aMMHAYHOMN BOJIOM, WIIH KUIKAM aMMHAKOM.

Jl1st IpUroTOBIIEHUS! KOPHEKJIYOHEI0/I0B:

KOPHEKITYOHEMOMKY;

U3MEIbYUTENY;

3anapHUKU-CMECUTENH;

BapOYHBIE KOTJIBI,

Motlika-kopHepeska UKC-5M;
u3MenpunTenb-kamueynosurens UI'K-30b

KoHIIeHTprupoBaHHbIE KOpMa

OuncTKa OCYIIECTBISECTCS TPH TOMOIIM CHUTOBBIX, BO3IYIIHO-CUTOBBIX M MArHUTHBIX
CenapaTopoB.

CuTOBBIE cemapaTopbl OYMINAIOT 3€PHO OT Pa3IUYHBIX MPUMHUCEH MyTeM pa3JeeHus
puUMecel MyTeM pa3JeieHus M0 MHUPUHE U TOJIIIMHE Ha PelIeTax ¢ KPYTriabIMU U MPOI0JITOBATHIMHU
OTBEPCTHUSIMHU.

Bo31yllIHO-CUTOBBIE OYMINAIOT 3EPHO MO JUIMHE, LIMPUHE U a3POAMHAMUYECKUM CBOMCTBaM.
Kpowme perier uMeroTCs 1ONOJHUTENbHbIE BEHTWISATOP M THEBMOCENAPUPYIOIINI KaHa.

MarHuTHble cenapaTopbl JIsi BBIJACICHUS METATHYECKUX MpHUMecel. YCTaHaBIMBAIOT
MarHUTHBIE CeNapaTopbl Nepes] IPpoOUIKaMu, TPAHYJIATOPAMU WM T1OCIIEe CMECUTENEH.

s ounctku npuMeHstoT cemapatopsl Tuna MK u MKA, BbIMOJTHEHHBIE B BUAEC KOJOHOK C
MOCTOSTHHBIM MAarHUTOM, MarHUTHBIE amnmapaTel Thuma MA, 2JIeKTpOMarHuTHbIE OapaOaHHBIE
cenaparopsl Tuna OM, CO n BC3, a Takke JIEHTOUHBIE 3JIEKTpOMarHuTHele cenapartopsl JI-1c.

OpHa U3 rIaBHBIX TEXHOJOTHYECKUX OMNepaluii OJrOTOBKM KOHIIEHTPUPOBAHHBIX KOPMOB K
CKapMJIMBaHUI0O — HMX HM3MeJbueHHe. PaBHOMEpHOE M3MeNbUeHHE KOpMa CIIOCOOCTBYET JydllleMy
YCBOGHHUIO MUTATEIbHBIX BELIECTB, CHIDKEHUIO 3aTPaT 3HEPTUU >KMBOTHBIMU Ha pa3KeBbIBaHHE, a
TaKKe JIy4IIeMy CMEIIMBAHUIO UHTPEAUCHTOB MPU MOJITOTOBKE KOMOMKOPMOB.

B cootBercTBUM C 300T€XHMYECKHMHU TPEOOBAHUSAMHU MPUCYTCTBUE NBUIEBUIHONW (pakiuu
KOpMa HE€ JIOJDKHO MpeBblaTh 2 ... 3 %, Tak Kak MbUICBUAHBIC YACTULBI IMJIOXO0 CMAaYyUBaIOTCS
CJIIOHOM MBOTHBIX U JKE€TYJOYHBIM COKOM U MTO3TOMY IJIOXO MEPEeBaPUBAIOTCS.
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Paznuuaror momon: Toukuit (crenenb nomona M = 0,2 ... 1,0), cpeguuit (M = 1,0 ... 1,8 MM) u
rpyosrii (M == 1,8 ... 2,6 mMm). CTeneHp moMoia OINPEACNISIOT AKCIEPUMEHTAIBLHBIM IYTEM C
MIOMOIIBIO PEHIETHOTO KJIACCU(PHUKATOPA, COCTOSIIEr0 M3 HAOOpa CHT C OTBEPCTUSMHU Pa3THMUHBIX
nuamerpoB. HaBecky mpoOHoro momoma Mmaccoir 200 ... 400 r mpoceMBarOT Ha PEHICTHOM
kiaccupukarope. @pakuuio ¢ Kaxa0ro pemera (CuTa) B3BEIIMBAIOT ¢ TOYHOCTHIO A0 1 T, a 3aTem
MOJICYUTHIBAIOT CTEMEHb ITOMOJIa 0 (hopmyIie
M = (0,5P + |,5P; + 2,5P; + 3,5P3)/P
rae Po— wmacca dpakumm Ha gHe KOpoOkm kinaccudukaropa; Pi; Po; Ps— macca dpakmnuid,
OCTaBILIMXCS HA CUTaX C IMAMETPOM OTBEPCTHI COOTBETCTBEHHO 1, 2 1 3 MM;

P — macca HaBecku mpoOHOTO 1oMoJia

B kopmomexax M KOPMOIPHUTOTOBHTEIBHBIX OTHCICHUSX (EepM MPUMEHSIOT MOJOTKOBBIE
npoounku KIV-2,0, KJIM-2,0, IKVY-1,0, ®-1M, OJIM-5,0, 6e3pemernyto npoodunky Jb-5 wu
Ipyrue, g HU3MeNbYeHUs] cojledl MuKpolseMeHToB — apoOunku tuna JJAK, Al-JIITI u ap.
KomOukopMoBBI€ 3aBO/IBI OOJBIION MOILTHOCTU 000pynyroT apobunkamu tuna Al-JIAI-5 u Al-
JJIP-10 mpou3BoauTeIbHOCTRIO S ... 10 T/4.

Hanpumep, Oespemernas apodbunka J[b-5 npennaznaueHHast st u3MelnbyeHUsT QypaskHOTO
3epHa BIaKHOCTHIO 10 17 %. OHa cOCTOAT U3 TpeX 4acTei: APOOUIIKU, 3arPy304UHOTO U BBITPY3HOTO
mHekoB. Kaxkgas yacTh MMeeT WHAMBHUIYAIbHBIM MPHUBOJ OT 3JeKTpojBurarens. [[poOuika
BBIITyCKaeTcsl B IBYX UcnonHeHusX: J[b-5-1 — ¢ 3arpy304HbIM U BBITpY3HBIM ImHEeKaMu u J[b-5-2
— 0€e3 3arpy304HOro U BBITPY3HOTO IIIHEKOB.

~c—o JEHHE, ULPOIT
—<—a{yTHEIE YaCITTLL b
e MESHLE YACTUL B
~——Bg3dix

XepHoBBIE W MIAPOBBIE MEIBHUIBI TPUMEHSIETCS HAPSAY C MOJOTKOBBIMH JPOOMIKAMU
JUI U3MEJIbYEHUs] KOHLIEHTPUPOBAHHBIX KOpMOB. Paboune opraHbl TaKuX MeENbHHUI[ — >KEPHOBA,
W3TOTOBJICHHBIE M3 IEIBHOTO KaMHsI FJIM KPOIIKH TBEPIBIX TOPOMA, KPEMHHUs, KBapla, KOpyHIa H
Ip. MenbHuipl paboTaloT MO MpUHIMITY pacThpaHus. CTeneHb MoMojia pPeryiupyercs 3a cueT
MU3MEHEHHS YaCTOTHI BPAIICHHSI )KEPHOBOB H 3230pa MEXTy HUMH.

OcHoOBHas 3a/1a4a KOPMOIPUTOTOBUTENBHBIX MPEANPUATUH — CO3/aHUE HENpPEepHIBHOU
MOTOYHOH TEXHOJIOTUYECKON JIMHUH: TI0JIe — XPAHWIINIIE — KOPMOIeX (3aBOJ) — KOPMYIIKa. JT1a
3aja4a MOXeT OBITh pellleHa Ha OCHOBE COBPEMEHHON TEXHOJIOTMH M KOMIUIEKCHOM MeXaHW3aluH
NPy TOJATOTOBKE KOPMOB K CKapMIIMBaHWIO. B 3aBucHMocTH 0T 00beMa pabOT M TEXHOJIOTUH
NPUTOTOBIICHUS KOPMOB MPUMEHSIOT OJHY U3 TpeX (OopM OpraHu3aluyd HpOU3BOJCTBA:
KOPMOTIPUTOTOBUTEIHHOE OT/ACTICHHE, KOPMOIIPUTOTOBUTENBHBIN 11eX 1 KOMOMKOPMOBBII 3aBO/I.

5. KopMonpuroToBuTe/IbHbIE NPeANPUSITHSA

KopmonpuroroBuTe/IbHbIE OTAEJIeHUsI MOTYT OBITh COCTABHBIMU YaCTSIMA KOPMOIIEXOB U
3aBOZIOB WJIM JK€ CAMOCTOSITENbHBIMU TPEANPHATHSIMU Ha KMBOTHOBOMYECKHX (epMmMax mpu
pa3ObpOCaHHOM PacMONIOKEHUH KMBOTHOBOJYECKUX MOCTPOEK M YIAJCHUM MX OT KOpMOIEXoB. B
3aBHCUMOCTH OT BHJA CKOTa M HaJU4YWsi KOPMOBOW 0a3bl CTPOAT OTHENEHHS Uil 00pabOTKU U
HOJArOTOBKHM K CKapMJIMBAHUIO TPYOBIX, COYHBIX, KOHLEHTPUPOBAHHBIX KOPMOB, MOJYYEHHUS XJIO-
pELIbI, TPABSIHOW MYKH, )KUJKUX KOPMOBBIX JPOXKKEN U JIp.
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KopmonpuroToBuTe/IbHbIE IeXH — 3TO IMOJPA3/IEICHUs )KUBOTHOBOIUECKUX (hepM mim
KomIuiekcoB. OHM 00CIyKMBatOT (DepMbI, PACIOIIOKEHHbIE HENOAAJEeKy ApPYr OT Jpyra, 4ro
no3BouisieT Oosee 3(HPEKTUBHO UCIIOIL30BATh YHEPTHIO, 000OPYIOBAHKE U TPAHCIIOPTHBIE CPEICTBA.

KopMmouexu kimaccuuuupyroT 1o psay npusHakos. [1o Ha3HaueHHIO UX MOAPA3AEISIOT Ha
YHHUBEpCAIbHBIE /Il HECKOJIBKHUX OTPACIEH KMBOTHOBOJCTBA U CIELIMAIU3UPOBAHHBIE ISl OJTHOTO
BUJa (hepM KPYITHOTO POraToro CKOTa, CBUHEN WU MTULBL.

[Io BuAy TPUTOTOBISEMBIX KOPMOB  DPAa3MUYAIOT KOPMOLEXH Ui  TOJy4eHHS
IOJHOPALMOHHBIX KOMOMKOPMOB, JJsi TPUTOTOBJIEHUS BJIAXHBIX KOPMOBBIX CMeced, Ul
NPUTOTOBJICHUS TPAaHYTMPOBAHHBIX U OPUKETUPOBAHHBIX KOPMOCMECEH Ha OCHOBE TPYOBIX KOPMOB.

[Io TexHOIOrMM TPUTOTOBIEHHUS KOPMOB DAa3IMYalOT KOPMOLEXU sl TEIUIOBOH,
XUMHUYECKOH M OMOJIOTHYecKo 00paboTku KopMOB. K HUM OTHOCAT KopMouexH Aisi 00paboTKH
COJIOMBI, IIPUTOTOBJIEHUS CMECEN C NCIOIb30BaHUEM MUILEBBIX OTXOJI0B U JP.

[To mpunmumy paboThl KOPMOLIEXH MOTYT OBITh C HENPEPHIBHBIM IMPUTOTOBICHUEM U
BblJJauell KOPMOBBIX cMeceil u mepuoauueckoro aeWctBus. K mepBomy Tuiy OoOBIYHO OTHOCST
KOPMOLIEXH JJisl IMPUTOTOBJIEHUS CYXUX KOPMOCMECEH M BIaXHBIX cMmeceld 0e3 TemioBol u
XUMHUYEeCKOH 00paboTku. OHM paboTalOT HAa KayeCTBEHHOM ChIpbE€, OTJIMYAIOTCS BBICOKOH
IIPOU3BOJUTENILHOCTBIO U YCTOMYMBOCTBIO TEXHOJIOTMYECKOI0 IIpoLecca.

BonpmMHCTBO KOpPMOILIEXOB padoTaeT Mo MPHHLHMIY HNEpUOJUYEecKOoro aAedcTBus. B Hux
MOKHO TPUTOTOBIISITh KOPMOBBIE CMECH, COBMEIIasi TEIUIOBYIO, OMOJIOTUYECKYI0 M XUMHUYECKYIO
00paboTKy KOMIIOHEHTOB.

KopMouexu i1 PUTOTOBJICHUST KOMOMHHPOBAHHBIX KOPMOB M BJIAXHBIX KOpPMOCMeECEH
pacroyiaratoT HECKOJbKUMHU TEXHOJOTMYECKUMH JIMHUSAMH, BKIIOYAIOIIMMU TPYIIY MALIMH I10
BBITTOJIHEHUIO TEXHOJIOTUYECKOTO Tpoiiecca 00paboTku u rmojaun Matepuana. KpymHaeie KopMonexu
UMEIOT TEXHOJIOTHYECKHUE JIMHUU TPYObIX KOPMOB, KOPHEKITYOHEIUI010B, KOHIIEHTPATOB, CUJIOCA U
CeHaXka, MUTATEJHHBIX PACTBOPOB M J100ABOK, MHUHEPAJIHHBIX JOOABOK, MOJITOTOBKH M BBLIAYH
TOTOBOM MPOJIYKIMHU U JIP.

CucremMoii MamMH MPEITyCMOTPEH LENbIH Psifl KOMIUIEKTOB MAllMH W 00OpYJOBaHUS IS
BCEX BHJOB KOPMOILIEXOB M TEXHOJOTMYECKHMX JIMHUM, MCHOJIB3yEMBIX Ha (epMax ¢ Pa3Iu4HbIM
MIOTOJIOBEEM CKOTA M MITHIIBI.

KomOuKkopMoBbIe 3aBOABI MPEJCTABISAIOT CO00M KOMIUIEKC 3JaHMA U COOPYXKEHHUH,
NpeHAa3HAYCHHBIX [UIS TPHEMKH CHIPbs, MPOHM3BOJCTBA KOMOMKOPMOB M KOPMOBBIX CMeECEH,
XpaHEHMs U OTIYCKa TOTOBOM MPOAYKIIUH.

PaznnuatoT KoMOMKOpPMOBBIE 3aBOABI, CHELMATU3UPYIONIIMECS HAa MOJIYyYEHUH CIEAYIOLINX
BUJOB KOpMa: TOJHOIEHHBIX KOMOMKOPMOB H3 (ypakHOTO 3epHa, INPEMHUKCOB, OEIKOBO-
BUTAaMHHHBIX H MUHEPAILHBIX T00aBOK.

KomOukopMoBBbI€ 3aBOJII MOTYT OOCITYKUBATh OTAEIbHBIE (PEPMBI, KOJIXO3bI U COBXO3bI HITH
IpyOIy XO3SHCTB — MEXXO3siicTBeHHbIe 3aBOAbl. (OCHOBHas 3agaya KOMOMKOPMOBOTO
MPOM3BOJICTBA — HCIOJIB30BAHKE JEIIEBBIX OTXOJ0B 3€PHOBOIO X03s5ICTBA, OETKOBO-BUTAMHHHBIX
U MHHEPATBHBIX T00ABOK ISl TIONYYEHHS TIOJHOPAIIMOHHBIX, COAAaHCHPOBAaHHBIX 110 BCEM
nokKas3aressiM KOPMOB.

Pacyer kopmoliexa HauMHAIOT ¢ pa3pabOTKU MOTOYHBIX TexHosiornyeckux JuHuit (I1TJI)
IPUTOTOBJICHUS KOPMOB COTJIACHO PAllMOHAM KOPMJICHHS U HAJIMYUIO CTPYKTYPHBIX TPYII KHU-
BoTHBIX B crajze. Bce IITJI cBomsaTcs B oOmMII MPOU3BOACTBEHHBIN MPOLECC MPUTOTOBICHUS
KOPMOB.

n
Qi = Zaijmj
i—1

Chayana onpenensaoT CyTOYHYI0 TPOU3BOAUTENBHOCTD Kaxaou 11TJI;

rJe ajj— KOJIMYECTBO KOpMa I-ro BUJA B PAILMOHE J-U IPYIIIBI XKUBOTHBIX, T; Mj — YHUCIIO
’KUBOTHBIX I-M TPYIIIBI; N — YUCIIO TPYIIT )KHBOTHBIX.

Toraa npou3BOAUTENHHOCTH KOPMOIIEXa, T/,
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rae T, — BpeMs paboOThI KOpMOLEXaB CYTKH, 4; f — 4MCI0 MOTOYHBIX TEXHOIOIMYECKHX
JIUHUH.
3arem paccuuThiBalOT OocHOBHbIe MammHbl [ITJI; cmecutenu, 3amapHuku, uaMenpuutenu. llpu
pacyere BCeX ATUX MAIIMH MPUMEHSIIOT OJMHAKOBBIE METO/Ibl. IO3TOMY PaCCMOTPUM TaKOW pacyer
Ha IIPUMEPE CMECUTEIICH.

1. 3 JIexuus Ne3 (2 gaca).
Tema: «PU3HOJOIHYECKHE OCHOBBI 10eHHsI KOpoB, IIpuHIMN padoThl JOMIBLHONH MAIIMHBI.
Knaccupukanuss M XapakTepHCTHKA JAOWJIBHBLIX AaNmapaToB W JOWJIbHBIX YCTAHOBOK.
OGopynoBanue npudepMepcKUX MOJTOYHBIX OTAETEHHIN»

1.3.1 Bonpocsl JJekuum:

1. ®u3noNOrnYecKue OCHOBBI MAIIMHHOTO JOCHUS

2. @aKTOpbI, BAUSIOMHKE Ha YPPEKTHBHOCTh MAIIMHHOTO JOCHHS
3. JlonnbHbIe anmaparsl, KIacCu(UKaIHs, XapaKTePHUCTHKA.

4. JlowsIbHBIC arperaTbl ¥ YCTAHOBKH.

5. Heob6xoaumMocTh nmepBUYHON 00pabOTKH MOJIOKA.

6. OCHOBHBIE OTIEpaIH TEPBUYHON 00pabOTKH.

7. OcHOBHBIE ONIepaliy IEPBUYHON epepabOTKH .

8.Pacuer nmoTpeOHOCTH B 3HEpPropecypcax

1.3.2 Kpatkoe coaep:xaHie BOIPOCOB:

1. ®u3znoaornyecKue OCHOBbI MAIIMHHOTO JAOCHHUHA

O¢dPexTuBHOCTL JOEHUS KOPOB MAIIMHOW 3aBUCUT OT MOPQOIOTUYECKUX U
(YHKIIMOHATBHBIX CBOMCTB BbIMEHU. K MOpP(QOIOrHYecKuM CBONCTBAM OTHOCSTCS pa3Mepbl U
dopma BbIMEHH. Y OONBIIMHCTBA KOPOB Pa3BUTOE BHIMS TOBOPUT O OomnbinoM yaoe. MHorma
BCTpPEYAETCS JKUPOBOE BBIMS, B KOTOPOM CHJIbHO Pa3BHUTHI KHPOBas W COCIWHUTENbHAS TKAHM.
Pa3mepsl BBIMEHH ONpPENENSIOT HAa BTOPOM-TPETbEM MecsIax JAKTallMd KOPOBBI, H3Mepsis
TOPU30HTANIbHBIM 00XBaT M TIIyOMHY Aojed. YMHOXas JaHHbIE 3TUX JIBYX 3aME€pOB, MOIY4aroT
YCIIOBHBIA pa3Mep BBIMEHHU. 3aMepbl BHIMEHU Yy KOPOB JKENATEIbHO MPOBOAUTH NEPE YTPEHHEU
JIOMKOM, Korja HabOJrogaeTcs HauOOJbIIasl CTENEHb HAIOJHEHUS €r0 MOJIOKOM (M3MEpPUTEIhHOU
JIEHTOMN U LIUPKYJIEM).

BriMs OIleHMBAIOT MO KA4yeCTBY, pa3feisisi Ha KEJIE3UCTOE, MSICHCTOE WIIH YKHUPOBOE.
JKenesucrtoe BbIMS TMOCTE NOCHUS 3HAYUTEIHHO YMEHBIIAETCS B 00beMe, a Ha MOJOYHOM 3epKalie
00pa3yroTcs CKIaJAKH, MATKHAE T0JIH. MSCHCTOE BBIMS TTOCIIE TOCHUS B 00beMe YMEHBIIAETCST MaJIo.

[To popme paznuuaroT BaHHOOOpa3HOe, YaleoOpa3Hoe, OKPYTIIOe U KO3bE BHIMSL.

PaBHOMEpHOCTH pa3BUTHS JOJEH MW paclnpefesieHuss yaos B HHUX - TI0Ka3arelb
CPaBHUTEJIBHO MOCTOSIHHBIN Y )KUBOTHBIX. Pe3kre N3MEHEeHHs HACTYIal0T B PE3yJIbTaTe HApYIICHUI
TEXHOJIOTHH JIOCHUS (TpaBMaTU3M C(HUHKTEpAa U COCKOBOTO KaHasla, BBI3BIBAIOIIME TYTOIOWHOCTH
nonu), 3a00JIeBaHUsS MAaCTUTOM OJIHOM MM HECKONBKHX jJosei. C BO3pacToOM IMOYTH y BCEX KOPOB
pa3HUIla B KOJUYECTBE MOJIOKA, MOJIYYA€MOrO0 W3 MEPEAHUX W 3aJHHUX JI0JIEH, YBEIUYUBACTCS.
CooTHollIeHHE YAOS MPaBOM M JIEBOW TMOJOBUH Yy 3J0POBBIX MKUBOTHBIX COXPAHSETCS IOYTH
OJIMHAKOBBIM M HApYIIAETCs TPHU MOCTOSTHHOM HENMPaBUJILHOM MAIIMHHOM JOJauBaHuM (BOOK) Win
HEPABHOMEPHOM paclpeeieHUH MacChl JOUIBHBIX CTAaKAHOB HAa 00€ MOJOBHUHBI BBIMEHHU (Yalle
HaOJII0aeTCs IPH IOCHUHW Ha ycTaHOBKax Tumna «Emoukay).
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2. ®axTophbl, BAuAMME HA 3G (PeKTUBHOCTH MAIIMHHOIO J0CHUSI

[Ipy MamMHHOM JOEHWUU UMEIOT ONpeAelieHHOEe 3HA4YeHHe pasMmepel, (opma,
PacIoJIOKEHUE U AJIACTUYHOCTh COCKOB. Ha MasleHbKHEe KOPOTKHE COCKH TPYAHO OBICTPO Ha/JIeBaTh
JIOWJIbHBIE CTAKaHBI, TIOCIEIHUE IUIOXO YACPKUBAIOTCA HA COCKax B Hadajie JIOCHUs, MPUXOAUTCA
MIPUACPKUBATH UX PYKOU, YTO CBSI3aHO C JIOMOJTHUTEIbHBIMU 3aTpaTaMu TPY/a.

Cocku Tonmie 3 CM CWJIBHO 3aXHMAlOTCd COCKOBOM pPE3WHOM, 4YacTO HEBO3MOXHO
MOJITHOCTBIO HAJIETh HAa HUX JIOWJIbHBIC CTaKaHbl. DTO BBI3BIBACT HAPYIICHHUE KPOBOOOpAIICHHUS U
TopMokeHue pedrexca Momokootaauu. C TOHKUX (MeHee 2 CM) COCKOB JTOMJIBHBIE CTAKaHBI 4acTo
cnagaror. Hambonee mpuemnemsl s goeHust cocku auamerpom 2,0...2,6 cMm. OcoOeHHO 4YacTo
HEeOOJIbIIINE COCKH HAOMIOAAIOTCS Y TIEPBOTENIOK. MeXaHWYEeCKUi Maccax ¥ IMTHEBMOMACCAXK BRIMEHU
HeTesel 3a 2...3 Mecsa 10 0TeNa CrocoOCTBYIOT YBEIMUEHUIO Pa3MEPOB COCKOB.

MosoyHasi ’kenme3a KOPOBBI COCTOMT M3  YETHIpEX, PEeXKe IMIECTH OTAEIbHO
dbyHkuonupyromux goneit 2 (puc. 1). Kaxkgas 1mons uMeeT caMOCTOSATENbHYIO CHCTEMY
BBIBOJSIINX MMPOTOKOB 3, KOTOpast 3aKaHUMBaeTCs cockamu 5. CHapy»Xu MOJIOYHAs yKeJie3a MOKPhITa
TOHKOHW 3JIaCTUYHOM KOXKEH 1, B KOTOpOH pacroIOkKEeHbI CaJIbHBIC JKee3bl. Kojka, KpoMe COCKOB,
MOKPBITA MEepCThi0. Ha cockax HET HU CalbHBIX XKelle3, HU MICPCTH, MTO3TOMY 32 HUMH HEOOXOIUM
CHEIMANIbHBIA YXO/I.

Puc. 1. Bvims kopogul

1 - koxa BBIMEHHM; 2- JIOJISI BBIMEHH; 3 - MOJIOYHBIA MPOTOK; 4 - MOJIOYHAs IIMCTEpHA
(BBIMEHHOM OTJEN); 5 - COCOK BBIMEHH; 6 - OTBEPCTHE COCKOBOTO KaHaja; 7 - MEeHIepUCTOe TEIo
COCKa; 8 - COCKOBBII OT/I€JI MOJIOYHOM ITUCTEPHBI; 9 - MOJIOUHOE 3epKaJlo.

brnarogapss >macTUYHON KOXK€ MOJIOYHAsl JKelle3a YBEIWYMBAETCs B 00OBEME MO Mepe
HaKOIUIEHUS MOJIOKa Mexay aAovikamu. Ha 3amHeil 4acTM BBIMEHH KOXa NEPEXOJUT B Tak
Ha3bIBAEMOE MOJIOYHOE 3epKajo 9.

MoJtouHas JKejie3a OTIMYAeTCs TEM, YTO MOJIOKO M3 Hee BHIBOJHTCSA HE MOCTOSHHO, a BO
BpeMsi cocaHusi WM JoeHus. HepBHbIe pa3apakeHHs, BO3HUKAIOLIUME IPHU STOM, IEpPEIaroTCs
perenTopaMi B CIUHHOM M TOJOBHOW MO3T, OTKy/Ja IO HEPBHBIM MYyTSIM YacTh HMITYJIbCOB
noctynaer B BbIMA. COCYZIbl pacCHIMPSIOTCS, BBIMS U COCKM HAOYXaloT M JENalTcs YIPyTrUMHU.
[IporcxoauT mepexoa MOJOKa W3 aJbBEOJSPHOW YaCTH MOJIOYHOW JKENe3bl B ITUCTEPHAIBHYIO.
OIHOBpPEMEHHO JIpYyTras 4aCcTh UMITYJIbCOB OT MOJIOYHOM KE€JI€3bI OCTYMAET B IMPOJOJITOBATHIM MO3T
Y TUTIOTAJIaMyC, OT KOTOPOTO OHH TEPEIat0TCsl KOPE TOJIOBHOTO Mo3Ta B Heporunodusy. I 'umodus
HAYMHACT BBIJCNIATH TOPMOH — OKCHUTOLMH, MOCTYHAIOMIMA B KPOBb M MPHUOIU3UTENHHO uepe3
40...50 ¢ moxomsuMi [0 MOJIOYHOM >Kene3bl. OKCUTOIMH BBI3BIBAET COKpAICHUE 3BE3T4YaThIX
KJIETOK ajbBeos. [Ipy 3TOM albBeOsIbl CKUMAIOTCSL M BHITAIKMBAIOT MOJIOKO B MOJIOYHBIE IPOTOKHU U
nucTepHsbl. [IpOaOIKUTENBHOCTD IEUCTBUSI 3TOTO TOPMOHA 5...7 MHUH, a 3aT€M OH pa3pylIaeTcs.
[ToaTOMy KOPOBY HEOOXOIMMO BBIIaUBATh CPa3y JKe MOCIIE MOATOTOBKH BRIMECHH.

OKCHUTOLIMH  BBI3BIBAET OJHOBPEMEHHO COKpAllleHHE MHOSIMUTEIUANIBHBIX KJIETOK,
pacCIoONOKEHHBIX BAOJb MPOTOKOB. IIpm 3TOM NPOTOKM paCHIMPSIIOTCS, BBIIPAMISIOTCA U
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YKOpauuBalOTCs, 4TO oOjerdaer cOpOC MOJOKa M3 BEPXHHUX CJIOEB BBHIMEHH B HHXKHHUE.
[TpomoIKUTETHHOCTD JIATSHTHOTO Tiepuoa pediiekca (BpeMsi OT Havaja MOJArOTOBKHA BBIMEHH JI0
BBIJIETICHUS MOJIOKa) Koseonercs oT 20 1o 136 c. OHa 3HAYUTENHFHO U3MEHSIETCS B 3aBUCUMOCTH OT
pexumMa  pabOThl  JOWJIBHOTO — ammapara, CTPECCOBBIX — CHUTYallMii, KpaTHOCTH  JIOCHWS,
(U3HOIOTHYECKOTO COCTOSIHUSL JKMBOTHOTO, €r0 BO3pacTa, Mepuojia JaKTAI[MH, YPOBHS PAa30BBIX
YIOCB M XapakTepa MpEeAJOWIbHONH CTHMYISIUM BbiIMeHH. OaHa HW3 TPUYHH Pa3IAIHOM
MNPOAOJDKUTCIIBHOCTHU JIATCHTHOI'O IMCPUOJa - HCOAWMHAKOBASA YYBCTBUTCIBHOCTH U PCAKTHBHOCTDH
MHUOAIUTEIHATBHBIX KIETOK aJbBEOJI K OKCHTOIMHY, B Pa3HbIC JIOWKH, IEPUOJIBI JAKTALUU H T. II.
Bropast npuumnHa - HeIOCTATOYHOE AJIS OJTHON CTUMYJISIINH pediiekca MOJIOKOOTIauH KOJTMIECTBO
OKCHTOIIMHA, BBIICTSIEMOE HEHPOTUITOPH30M K OUEPETHOM TOUKE.

MoxHo BbIIeNUTh ABE (a3pl peduiekca MojokooTnaud. B mepBoit (asze mpoucxoaut
CHIDKEHHE TOHYCA CTCHOK MPOTOKOB M IIMCTEPH, YTO O0JIerdaeT cOpOC MOJIOKA M3 allbBEOJISIPHOTO
oTnena B ucTepHy. Bropas (aeiiporymopainbHas) (aza cBsizaHa ¢ peICKTOPHBIM OCBOOOKICHUEM
OKCHUTOIIMHA W3 HEHporumnopusa, KOTOPBI IMPH IMOCTYIUICHUA B MOJIOUHYIO JKEJIE3y BBI3BIBACT
COKpAIIIEHUE 3BE3AUaThIX KIETOK AIbBEOIL.

3. I[OI/IJ'[I)HBIC anmnaparsnl, KJIaCCI/I(l)I/IKaIII/Iﬂ, XapaKTEepucCTuKa.

JlowibHas MalMHa - yHUKaJIbHAs U €IMHCTBEHHAs B cBoeM pojie. Hukakas apyras mMammHa
HE BO3JICHCTBYET HEMOCPEJCTBCHHO Ha JKUBOH OOBEKT, MOJOOHBIM 0Opa3oM. JlowibHas MamimHa
€XKEIHEBHO 2-3 pa3a B CYTKU Ha IPOTSIKEHUU BCEH JKU3HU KOPOBBI, 32 UCKIOUYEHUEM HECKOJIbKHX
HETPOJIOJKUTENBHBIX TEPUOJIOB, BO3JEHCTBYET Ha JKMBOH OOBEKT - MOJOYHYIO JKele3y -
BO30Yy>KIasi LeMb HEHpO-TyMOpalbHBIX MPOIECCOB M OKa3blBasg OrPOMHOE BIUSHUE Ha BECh
OpraHu3M >KMBOTHOIO, IPAKTUYECKH BCE €ro OpraHbl W CHCTEMbl. JTa MalllMHa OKa3bIBaeT
HEINOCPEICTBEHHOE BIIMSHUE HA 3J0pOBbE KXUBOTHOTO. [Ipy IpaBMIBHOM HCIOJB30BAaHUU OHA
CTUMYJIMPYET U pa3BUBAET MOJIOYHYIO KeJle3y U OKa3bIBaeT OJaronpusTHOE BIUSHUE Ha 3]J0POBbE
KOpPOBBI, a MPH BCEBO3MOXKHBIX HApYLICHUSAX PEXKHMa pabOThl OKa3bIBAET PE3KO OTPHUIATEIBHOE
BIUSHUE HAa OPraHu3M U SBJISETCS HCTOYHUKOM IIOBBIIIEHHOM ONACHOCTH JUISl 3I0POBbS
XKUBOTHOro. HewncnpaBHBIA JOWIBHBIA anmapaT M HEYMENOe €ro MCIOJIb30BaHUE CIIOCOOHBI
3aryouTh J1000€ MPEeKpacHOE MOPOIUCTOE )KUBOTHOE C BHICOKON MPOJYKTUBHOCTBIO U JIOBECTH €0
JI0 OTIpPaBKM Ha MSICOKOMOMHAT, U HAOOOPOT, yMeJOoe MCIOJNb30BAaHUE M YETKOEe COOII0ACHNE
TEXHOJIOTMM MAIIMHHOTO JOEHHUS 4acTO CIIOCOOCTBYET MOBBIIICHUIO MOJOYHON MPOJYKTUBHOCTH U
Pa3BUTHIO LIEHHBIX X03HCTBEHHBIX KAYECTB JKUBOTHBIX.

B cBsi3u ¢ 3TUM, BaXXKHO HEe OMIMOUTHCSA B BHIOOpE JOWIBHOW MAIlM U YETKO BBIIOJHUTH
IIPaBUJIa €€ DKCIUTyaTallud U TEXHOJIOTHIO MAlIMHHOIO JOEHUS.

HcTopust u3o0peTeHns NOWIbHBIX almnapaToB HacuuThiBaeT Oosee 150 ier. 3a 310 Bpems
ObUIO CO37JaHO MHOXKECTBO CaMbIX Pa3HOOOPA3HBIX KOHCTPYKIMM, KOTOpPbIE MPOJOIDKAIOT
CO3/1aBaThCsl U COBEPUICHCTBOBATHCA U B HACTOSAIIEE BpEMSI.

Tak, 3a mocieaHue JecsATh JIET B Halled cTpaHe U 3a PYOEKOM CO3JIaHBl JIOMIIbHBIE
anmaparbl C TpEXKaMepHbIMU JOUJbHBIMU CTaKaHaMH, C pa3IUYHBIMH CTUMYJISTOpaMH, C
ABTOMATHUYECKUMH YCTPOMCTBAMH JUIsl M3MEHEHHUs pabodero BakyyMma. IlosBuUiHMChH TOUIIBHBIE
anmaparbl C IEPEeMEHHBIM pEeXHMOM pabdoThl BO BpeMs jgoeHus. Pa3paboranbl ammaparbl c
MEXAHUUYECKUM YINpaBICHUEM IIpoliecca, anmapaTbl € aBTOMAaTHMYECKUM JOJauBaHUEM U
OTKJIFOUEHHEM Tociie paboThl, CXEMBI C aBTOPETYINPOBKON Ipolecca.

B Hamel, crpaHe UMEETCsl MHOTO OIBITHBIX M CEPUHHBIX JOWIBHBIX amnmnaparoB «Boiray,
«Ctumynm», «ogpka», «Temmn», «Maiiray, AJlY. OHu oTiauyaroTcss nOpyr OT JApyra Io
TEXHOJIOTUYECKUM TOKA3aTeNIM U KOHCTPYKTHBHBIM OCOOCHHOCTSIM.

Hecmotpss Ha MHOrooOpa3ue TOMJIBHBIX allapaTroB, UX MOXKHO KJIacCCHU(PHUIMPOBATH IO
CJIEIYIOIIIMM OCHOBHBIM KOHCTPYKTHUBHBIM ITPU3HAKAM:

1. I[To xonM4eCTBY TAaKTOB: IBYXTaKTHBIE, TPEXTAKTHBIE, HEIIPEPHIBHOTO OTCOCA;

2. Ilo KOHCTPYKIMU UCIIOJHUTEIIBHOIO MEXaHn3Ma (JIOMJIbHBIX CTAaKAHOB): OJHOKAMEPHBIE,
JIBYXKaME€pHBbIE, TPEXKaMEPHBIE;
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3. Ilo ogHOBpEeMEHHOCTH pabOThI JOUJIBHBIX CTAKAHOB: C OJTHOBPEMEHHO PaOOTaIOUIMMH, C
HONIAapHO paboTAIOIUMU;

4. Ilo KOHCTPYKIIMM COCKOBOW PE3MHBI: C MWJIMHAPUIECKON, KOHUYECKOH, TOPUPOBAHHOH,
IPEBapUTENBHO CIUTIOMEHHONH (OPMOM, COBMECTHO C MOJIOYHOM  TPYOKOH, OTHEIBHO OT
MOJIOYHOH TpyOKH;

5. I1o cTUMYJISIIUK )KUBOTHOTO: CO CTUMYIISITOpAaMU (TEPMUYECKUMH, MEXaHHUSCKUMH),0e3

CTUMYJISITOPOB;
6. Ilo KOHCTpYKIIMM  TyJabcaToOpa: IOPIIHEBOW, MEMOpPAaHHBIA,  IIAPUKOBBIMU,
AJIEKTPOMArHUTHBIN;

7.110 KOHCTPYKIIMM KOJUIEKTOPA: JBYXKAMEPHBIM, TPEXKaMEPHbIN, YETHIPEXKaMEPHBIM.

Kpome Toro, cymecTBymomue JOWIbHBIE ammapaTsl 00OpYIOBAaHBI  CMOTPOBBIMHU
YCTPOMCTBAMU pa3IMYHBIX KOHCTPYKLUH, OTIMYAIOTCA APYr OT JApyra IO Macce M pa3Mepam
OCHOBHBIX COCTaBHBIX YacTeH.

OueHp yacTO JOWJIbHBIE amaparbl OJHOW M TOM e KOHCTPYKLUHU CHAOXKEHbI pa3InyHOM
COCKOBOM pe3uHOW. B Hactosiee Bpemsi pa3pabOTaHO HECKOJIBKO JIECATKOB THUIIOPAa3MEPOB
COCKOBOM PE3UTHI, KaX/Ibli U3 KOTOPHIX UMEET CBOU MPEUMYILECTBA.

HekoTopble KOHCTPYKIMK anmapaToB OCHOBaHbI HA IPUHLUIIE BBDKMMAaHMS MOJIOKA U3 COCKa
3a cueT U30BITOUYHOrO JaBJICHUs, [10/1aBa€MOI0 B OT/AEIbHbBIE KaMEPhl JOMJIBHOTO CTaKaHa.

Takoe pa3sHOOOpazue KOHCTPYKIMI JOWJIBHBIX allaparoB OOYCIOBIEHO CTPEMIIEHHEM
CO3/1aTh UJCAIbHbIN JOMIBHBIN annapaT, KOTOpbId 00J1a1a1 Obl BEICOKOW MPOU3BOJUTEIBHOCTBIO U
OJTHOBPEMEHHO HE HAHOCHJI OblI ymiepda 370pOBbIO KUBOTHOTO. OnHAKO A(PPEKTHBHOCTH AOCHHS
Jla’ke IIPU HAJIMYMM €€ COBEPIIEHHOI0 JOUIBHOIO anmnapara, MoKeT ObITh JOCTUTHYTA JIMILIb TOT/IA,
KOIrZla BCE 3BEHbS CHUCTEMBbl 4YEJIOBEK-MallMHA-)KUBOTHOE OyqyT paboTaTh B  IOJHOM
B3auMoOJIeiicTBUM Jpyr ¢ apyrom. Hapymienue pexuma paboTbl XOTS Obl OJHOTO U3 3BEHBEB
CUCTEMBIBEJIET K 3HAUUTEIbHOMY CHUKEHUIO 3((DEKTUBHOCTHU BCEIl CUCTEMBI.

B Openbyprckoii o6mactu HanbosblIee pacnpoCTpaHEeHHE MOTYYMUIN JOWIbHbIE annapaThl
AlIY-1 1aByx W TpEXTaKkTHOTO HCIOJIHEHUS C JIByXKaMEpHbIMHM JIOWJIbHBIMU CTaKaHaMH,
MEMOpaHHBIMU ITYJIbCATOPAMHU M JIByXKaMEPHBIMH HWJIM YEThIPEXKAMEPHbIMU (B 3aBHCUMOCTH OT
KOJIMYECTBA, TAaKTOB) KoyiekTopamMu. Kpome TOro Bce Oosbllleé HaYMHAIOT HMCHOJIb30BAThCS
3apy0ekHOro mpou3BoicTBa JouibHble annapatsl — SAC, ALFA-AGRI u apyrue.

JIByxTakTHbIN nowitbHBINA anmapaT AJ[Y-1 umeer 80 mynbCcoB B MUHYTY M 3aTpauynBalOT HA
JIOGHHE OJHOM KOpoBa NpUMEpHO Ha 25 % BpPEMEHHM MEHBIIE, YEM paHEE BbIIYCKacMble
TpexTakTHbIE «Bomray.

B ABYXTakTHBIX NOWJIBHBIX ammapaTax B TEUEHUE BCETO BPEMEHM JOCHHUS IOACOCKOM
co3faercs BakyyM (UMK pabOThl COCTOUT M3 TaKTOB COCAHUAM CKaTHUsl), BEIMYMHA BaKyyma
npuMepHo B 1,6-2 pasa BblIlE, YEM IIPU COCAHUU TEJIEHKOM. JTO CO3/A€T ONACHOCTh MOBPEKICHUS
TKaHEeW BHYTPEHHEro KaHaja COCKa MpH TaK HAa3bIBAEMOM «CYXOM JIO€HUHU», KOI/la 4YeTBEPTh
BBIMEHM YK€ BBIJJOCHA, CTAKaHbI €II€ HE CHATHI, YTO MPUBOIAUT K MOBPEXKICHUIO HEXXHBIX TKaHEH
cocka. JlomycTuMoe BpeMsl «CyXOro JOEHHUS» ABYXTaKTHBIM JOWJIbHBIM ammapaTtoM - 1 munyta. [lo
MCTEYEHUHU | MUHYTHI TKAHU MOBPEXKIAIOTCA.

B TpexTakTHOM JOMJIBHOM ammapaTe LUK padoThl COCTOUT U3 TAaKTOB COCAaHUs, CHKATUS U
oTIbIXa. B TakTax cocaHus M CKaTHA IOJ COCKOM - BaKyyM, B TaKT€ OTAbIXa I10J COCOK IOJIAETCs
BO3JyX, NpPU 3TOM TKAaHU COCKA OTIBIXalOT OT BPEAHOTO BO3JCHCTBHS BakyymMa M B HHUX
BOCCTaHaBIIMBAETCS HapylIeHHOE KpoBooOpameHue. O1HaKo BIIYCK BO3JyXa ITOJI COCOK HE BCeraa
ABJsieTCA ONAaronpusATHBIM. Y BBICOKOYAOHHBIX KOPOB 3a TAaKThl COCAHUS U CKAaTUS MOJOKO He
ycIieBaeT YAATUThCS U3 MOJACOCKOBOM KaMephl U BO BpeMs BITyCKa BO3yXa BO3HHMKAET OOpaTHBIN
TOK MOJIOKa M3 KOJUIEKTOpPA, MPU KOTOPOM MOXKET BO3HHKHYTh INEPEKPECTHOE MHQUIMPOBAHUE
YETBEPTEU BBIMEHU. Y CpeAHE- U HU3KOYJOMHBIX KOPOB BO BpeMs TAKTa «OTIBIX» B KaHAaJ COCKa
IPOHMKAET BO3JyX, KOTOPBII pa3pymaer 000J0UYKY *KMPOBBIX IIAPUKOB, HAXOISIIUXCS BMOJIOKE.
[Tpu 5TOM MIAPHKH CIMBAIOTCS MEXIY cO00W M 00pa3yloT Oojiee KpYyIHbIE IMIAPUKH, 3TO YXYALIaeT
YCIIOBHUS YAAJICHHUS MOJIOYHOI'O Hpa U3 BBIMEHU U )KMUPHOCTb Y1051 YMEHbIIAETCS.

B cBA3u ¢ 3THM, NBYXTAaKTHBIE JOWJIBHBIE anapaTrbl PEKOMEHIYETCsS HCIOJIb30BaTh B
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BBICOKOIIPOJYKTHBHBIX CTaJaX C XOPOIIeH MOJ00pPaHHOCTHI0 KOPOB K MAIIMHHOMY JoeHuI0. [Ipu
paboTe ¢ JBYXTaKTHBIMH JOWJIBHBIMH ammapaTMd OOCTY)KHMBAIOIIMKA TEPCOHAT JIOJDKEH OBITh
BBICOKOKBATH(DUITMPOBAHHBIM.

TpexTakTHbIC NTOWIbHBIC MAlIMHBI PUMEHSIOT MPEHMMYIICCTBEHHO B CTa/iaX, HEJIOCTATOYHO
OTCEJICKIIMOHUPOBAHHBIX 1O (DOPMEBBIMEHHU, PA3BUTHUIO COCKOB M CKOPOCTH MOJIOKOOTIA4Yd, a
TaKXe MPH HEJOCTATOYHON TIOJATOTOBICHHOCTH 00CTYKHBAOIIETO ITePCOHAIA.

4. lonJibHbIE arperaTbl U yCTAHOBKH

HecmoTtps Ha 10BOIBHO 00IIBIIOE pa3HOOOpa3ne MapOK U TUIOB JIOMJIBHBIX YCTaHOBOK, BCE
OHM MMEIOT OOILIYI0 TEXHOJOIMYECKYI0 CXeMY JIOGHUS M TEepBUYHOM OOpabOTKM MOJIOKA,
COCTOSILYIO U3TPEX JIMHUM: BAKYYMHOM, MOJIOYHOM U BOASHOM.

Baxyymnas c nunus BKIIIOYAeT B ce0sl BAKYYMHBIH HAacOC, MaruCTpajabHbIN TpyOOnpoBo (K
KOTOPOMY IOJICOEIMHSAIOTCS JIOWJIbHBIE CTAaKaHbl U MOJIOKOIIPOBOJ) M KOMIUIEKT KOHTPOJIBHOI'O
000pyI0BaHHUS.

Monounas nunusa COCTOUT U3 MOJIOKOIIPOBO/IA, TPAHCIIOPTUPYIOLIETO MOJIOKO M3 KOPOBHHUKA
WIA JOWIBHOW IUIOIIAJKKM B MOJIOYHOE OTJAEICHHE, MEXaHW3MOB JUIsl NEpBUYHOH 0OpabOTKH
MOJIOKA M TaHKa.

Boosnas aunuAnpenHasHaueHa Uil HOJAyd  TEIUIOW BOAbI K BBIMEHHM, MOWKH H
nesuHdexnun. Coctout u3 Oauka-cMecurens, TpybompoBoga W pa3OpeisruBareneidl. B kadecTe
HoJ0rpeBaTelis BOJbl B BOJSHON JIMHUU MOXET ObITh MCIIOJIb30BaH KOTENI-Iapoo0pa3oBaTeb WU
AIIEKTPUYECKUI BOJIOHArPEBATEb.

B 3aBucuMOCTM OT HOrOJOBbS MOJIOYHOIO CTaja, YCJIOBUH paboThl, 00ECre4eHHOCTH
AIIEKTPUUYECKOW SHEprHe M APYrux (PakTOpOB, MAIIMHBI M MEXaHH3MBbI, YCTaHABIMBaEMbIC B
€IMHOM TEXHOJOTMYECKOW MOTOYHOM JMHMU IO TOJIYYEHHIO U MEepPBHUYHOW 0O0paboTKe MOJIOKa,
MOTYT UMETh Pa3IUYHbIE CXEMbl U MPOU3BOAUTEILHOCTh. T€M HE MEHEee, OCHOBHbBIE MEXaHU3MbI
(BakyyMHBbIE€ HAcOChl C KOHTPOJBbHBIM OOOpPYJOBAHUEM, MAarHCTPAJbHBIA BAaKyyMONPOBO, C
BHYTpEeHHUM JquametrpoMm | wiu 1,5 mroiima, cTaabHOM WK CTEKIISIHHBIM MOJIOKOTIPOBO/I, AOUJIbHbBIE
anmaparsl, 3JeKTPOINOA0rpeBaTeIl, MOJIOYHbIE XOJIOIMUIbHbIE YCTAHOBKH, MOJIOKOCOOPHBIE TAHKH),
HCIIOJIb3YEMbIE Ha IOWJIbHBIX YCTAHOBKAX, YHU(ULIUPOBAHBI.

e MamuMHHOTO JOEHUS KOpPOB B HACTOSILEE BPEMs BBIMYCKAIOTCS Pa3JIM4HbIE THIIBI
JIOUJIBHBIX YCTAaHOBOK, KOTOpBIE pA3JIMYAOTCS IO MPOU3BOAUTENLHOCTH, OpraHu3aluu Tpyda
OIIEpaTOpPOB M TEXHUKO-3KOHOMMYECKHM IIOKa3zareiasM. VIX MOJKHO pa3lenuTh Ha JBa OCHOBHBIX
KJracca:

1. YcTaHOBKM 17151 TO€HMSI KOPOB B CTOMIIaX

2. Arperartsl 1715 1O€HUS KOPOB B CHEIHAIbHBIX JOMIBHBIX 3aJlaX U Ha MacTOUIIax.

Vu qunt[npnnnnnmp NOUIBHBIE YCTAHOBKU

CTaL[I/IOHEIlpHBIe MIepEIBIKHEIC ITaCTOUIIIHBIC
| .
JUIS IOGHHA B CTOHAX JUIs IOCHMS B 3a71aX
| | | |
B BE€Ipa B MOJIOKOITPOBOQ «TaHOEM» «CJIOYKa»
AJI-100B, JIAC-2B AJIM-8A V]IA-8A VJIA-16A
i Vq

K mepBoil rpymnmne OTHOCATCS JIMHEHHBIE JTOMJIbHBIC arperatbl U MOTOYHO -KOHBEHEPHBIC
ycTaHOBKU. OHU MPUMEHSIOTCS MPU MPUBSI3HOM COJEP’KAHHMM, KOT/Ia Ka)KJaasi KOpoBa UMEET CBOE
OTIpeZIeNIEHHOE CTOMIIO0, I/I€ U MPOBOAUTCAMALINHHOE JoeHne. Ha TMHEeHBIX TOMIBHBIX YCTaHOBKAxX
JAOUJIBHBIC alIapaThl NIEPEMCIIAOT, a KOPOBLI CTOAT HCTIOABHUIKHO HA IIPUBA3U B CcTOMIaX.

19



CymHOCTh TOTOYHO-KOHBEHEPHOTO OOCITYKHBAHHUS MOJIOYHOTO CKOTA 3aKJIIOYAETCs B TOM,
YTO KOPOBBI, pPacHojiarasich psiiaMd Ha MOJBIKKOW miiaTdopMme, B MEPUOA KOPMIICHUS U JOCHUS
NEPEABUTalOTCS M0 3aMKHYTOMY KOHTYPY CHHXPOHHO C TpPaHCHOPTEPOM, 00pasysl >KUBOU
CaMOXOJIHBIN KOoHBeliep. B oqHOM 13 TOPIIOB KOPOBHUKA UJIH JIFOOOM JAPYroM MECTE paciioyiaraercs
JOWJIbHAS TUIOIIAJKA, TJIe 000pyAyIOTCS JBa pabounx MecTa OIepaTopoB MAUIMHHOTO JoeHus. Ha
IIEPBOM OIEpaTOp MPOBOJUT MOArOTOBUTEIBHBIE ONEPALMH U MOAKIOYACT JOWIbHBIE anmnaparsl.
[Tocne moakIIOYEHHS MOCIEIHETO armapara orneparop MepexoauT Ha BTOpoe pabodyee MEecTo, Te
IIPOBOJIUT 3AKJIFOUUTEIbHBIE, ONEPALMM W CHUMAeT JOWJIbHBIM anmapar. 3aTeM NepexoquT Ha
nepBoe pabouee MECTO AJIs TOATOTOBKU K IOEHUIO CIEAYIOUIEN KOPOBBI.

Ha ycranoBkax BTOpOro THIIA OCYHIECTBISETCA JOCHUE KOPOB B  CIIELHAIBHO
000py/I0BaHHBIX CTAHKAX, PacIlOJIOKEHHBIX B JIOMJIBHOM 3ajie WM Ha mactouiie. B 3aBucumoctu
OT THUIA JIOWIbHBIX CTAHKOB PAa3JIMYaOT YCTAHOBKU: C MAPAJUIEIbHBIM PACIOIO0KEHUEM CTAHKOB -
YCTAaHOBKM THIIA «TaHJIEM, IPOXOJHBIE, YCTAHOBKH — «EJI0YKa» M KOHBEHEPHO-KOJBLEBBIE -
YCTaHOBKHU THUIIA «KAPYCEIIbY.

JlounpHble YCTAaHOBKHU C MapajijIeNIbHbIM PacOI0KEHUEM JKUBOTHBIX IOJIYUYMUIIM Ha3BaHUE
«mapajuieNnbHO-TIpoxoaHbe». KTakum ycranoBkam otHocsatea Y IM-8, V/IC-3b.

Ha ycranoBkax Tuma «raHznem» WHIUBHIyaJIbHbIE CTAHKU PACHOJAratoT MOCIIEI0BATENBHO IO
NepUMETPY TPaHIIIEeH, B KOTOpoi paboTtaroT oneparopbl MamHHOro goeHus (Y T-6, YT -3). [oBbiiieHue
MPOM3BOJMTEIIEHOCTD TIPH MOCIIEIOBATEIBHOM PACTIONOKEHNST MHIMBUIYATbHBIX CTAaHKOB OOBSICHSIETCS Oolee
paLMOHATIBHOW OpraHu3aluyel Tpyaa onepatopos. [IpuocHalieHn JOMIbHBIX YCTAHOBOK MaHUITYJISITOPAMU
u asroMaramu ynpasneHus (YIA-3A) KOIMYECTBO ONEpPaTopoB, OOCTY)KUBAIOLIMX CTAHKH,
COKpAIIIAETCs 10 OJIHOTO, a TPOU3BOIUTEIILHOCTh BO3PACTAET B JIBA pa3a.

[[upokoe pacrpoCTpaHEHHWE B HACTOSILEE BpEMs MOJIYYWJIM YCTAHOBKM C TPYIIIOBBIMU
JOWIBbHBIMUA CTakaHaMu. [IpUMeHEeHHe TpYNIOBbIX CTAHKOB JJisi JTOCHHSI >KMBOTHBIX TO3BOJISIET
YBEJIMYUTH MPOU3BOJUTEIBHOCTh Tpyna 10 35 - 40kopoB B yac, a MpU HAIWMYUM MAHMITYJISITOPOB U
aBTOMaroB ymnpasieHus 10 70-75 kopoB B yac (YIA-16A).

KonBeliepHO-KOJIbIIEBbIE YCTAHOBKHU THIIA «Kapyceiby» MPeJICTaBISAIOT OO0 Bpallaronyecs Ha
KOJIbIIEBOM Tu1aT(opMe onibHble cTaHku. [TnaTtgopma noBopaunBaercst ¢ HeOOBIION ckopocThio (1
000poT 3a 9-10 MMHYT) HENPEPHIBHO WJIM C OCTAHOBKAMH JIJIsi 3aX0J/la M BBIXo/a KOpoB. KopoBsl
3aXO0JAT B CTAHKH U BBIXOJAT 10 OUYEPEHU UEPE3 PABHBIE TPOMEKYTKH BPEMEHH.

B Hacrosiiiee Bpemsi B pa3MYHBIX CTpPaHaX BBIMYCKAIOTCS CIEAYIOIIME BUIBI "Kapycenm"
OTJIMYAIOIIMECS TUTIOM M KOJMYECTBOM JIOWJIBHBIX CTAaHKOB Ha Iuiardopme: «Potoesoukay, «PoToTaHeM»,
«Topucraiim, «Poromakrtop». Ha OByX mOCIETHMX YCTAaHOBKAX CTAHKMA PA3MELIEHBI PAAUAIBHO -
KOpPOBBI CTOSIT FOJIOBAMHU BHYTPb U BBIXOAT B KOPOBHHK Uepe3 TyHHEIb MO MIaTGOpMOii.

Kak moka3piBaeT aHanM3 WCCIEIOBAaHWM, MPOBEACHHBIA B HAIIEH CTpaHe W 3a pPyOem)oM,
IIPOM3BOJICTBO MOJIOKA SIBJISIETCSI CJIOKHBIM M TPYJOEMKHMM IIPOLIECCOM B >KMBOTHOBOJCTBE. Bompoc
BbIOOpa TEXHOJIOTMH IPOM3BOJCTBA MOJIOKA SIBJISIETCS BaXHBIM W NpuUHUUNUANbHBIM. [Ipu ero
pELICHUH HEOOXOAWMO YYMTHIBaTh COCTOSIHUE MAaTepHalIbHO-TEXHUYECKOH 0as3bl, MpHUpOIHO-
KJIMMaTHYECKUE YCIIOBUSI, KOHIIEHTPALIMIO ITOTOJIOBbS KOPOB M MOJI0OOPAHHOCTh CTaja, KBaTU(UKALIUIO
KaapoB. [[j11 000CHOBAaHHOTO MCHOJIB30BAaHUS TOM MM MHOW JAOMJIBHOM YCTaHOBKH OIPEIENSIOIINM
ABJISIETCS CIIOCO0 COZepKAaHUS )KUBOTHBIX.

B Hacrosiee Bpemsi GOJBLIMHCTBO KOPOB COJAEPXKUTCS Ha MpuBsi3d. [Ipy 3TOM  BO3MOXKHO
MpUMEHEHHE JOMIbHBIX YCTAHOBOK KaK MEpBOro Tak U BToporo tuna. Hambonbiee pacnpocTpaneHue
MIOJIyYMJIM JINHENHBIE TOUJIbHBIE YCTAHOBKH C IOEHHEM B IIEPEHOCHBIE BEAPA WM B MOJIOKOIIPOBO/I.
Coueranune MpUBS3HOTO Coco0a coiep KaHus ¢ JOCHUEM B 3ai1ax ceOsl He OIpaBaio. Y BelIUuueHUe
IIPOU3BOIUTENBHOCTH TPYZAa ONEPaTOPOB MALIMHHOIO JOCHHUS KOMIIEHCUPYETCSI TOIOJHUTEIbHBIMU
3aTpaTaMM Ha OTBSI3bIBAHUE M MPUBSA3BIBAHHE KOPOB. Pa3paboTaHHbIE aBTOMAaTHYECKHE MPUBS3H B
CTaHKaX C TPYNIOBBIM OTBS3BIBAHMEM HE HAlUIMA Ha MPaKTUKE IMPOKOTO0 MPUMEHEHUSI.
3HAYUTENIbHOE MOBBIICHUE MPOU3BOAUTEIHLHOCTH TPY/AA MPU CTOMIIOBOM COAEPKAHUU MOXKET OBbIThH
JOCTUTHYTO 3acyeT MCIOJb30BaHMS MOTOYHO-KOHBEHEPHBIX JOMIBHBIX YCTaHOBOK. JTOT CHOCOO
CJIeTyeT CUMTATh MEPCIEKTUBHBIM AJIs (hepM C MPUBSI3HBIM COACPKAHHEM KOPOB.

B nmocnenHue TOABI IIMPOKOE pACIpPOCTPAHEHHE TMONYYMJI OECHpHBS3HBIA  CHOCO0
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COJIep>KaHUsl, MO3BOJISIFOIINI 3HAYUTEIHHO COKPATHTh 3aTPaThl TpyAa, Ojarogapsi SKOHOMHH X B
OCHOBHOM Ha yOOpke HaBo3a. 31eCh I0€HUE KOPOB OCYIIECTBIISIETCS Ha YCTAaHOBKAX BTOPOTO THUIIA.
K npeumymiectBaMm A0€HHSI KOPOB B JIOMJIBHBIX 3ajaX OTHOCSITCSI BBICOKasi POU3BOAUTEIILHOCTD U
KylbTypa Tpyaa. Kpome TOro, pacnoyiokeHue AOWUIBHBIX YCTAHOBOK B OTJEJBHBIX IOMEIIEHUAX
CIOCOOCTBYET MOBBIIICHUIO CAHUTAPHO-TEXHUYECKHUX CBOMCTB MOJIOKA, 3HAUYMUTENLHO YJydllas
yCIIOBUS pa0OTHI 3KUBOTHOBOJIOB, MIPUOIMKASI UX TPY/ K IPOMBIIIJICHHOMY.

Creyronum BaKHBIM MOMEHTOM BBIOOpA JOUIIBHON YCTAHOBKHU SIBJISICTCS MPOAYKTUBHOCTh
U TOJOOpaHHOCTh cTaja. JlouabHBIE YCTAaHOBKHM C TPYIINOBBIMU CTaHKAMU THIA «EJIOYKay,
«TaHJEM» C TPOXOJHBIMH CTaHKAMU U «Kapyceln» NPHUMEHSIOTCS Ha ¢epMax ¢ XOpOoIIo
nooOpaHHBIM CTAJOM IO BpeMeHH JAoeHus. [IpuMmeHeHHe 3THX YCTaHOBOK Ha ¢epme, Tae
COJIEpXKATCSI KOPOBBI PAa3HOPOIHBIX TPYII, BO3MOXHO IMpPH HCIOJIb30BAHUU ABTOMATOB JOCHUS
(YIA-8A, YJIA-16A). OnHako, Kak IMOKa3bIBAIOT MUCCIICIOBAHUS, UX MPUMEHEHHE ONPaBIaHO MPH
MPOJYKTUBHOCTU KOpOB cBbIie 4,5Thic.KT. B HacTosimee Bpemsi pa3pabarblBalOTCS U
HCIBITHIBAIOTCS aBTOMAaTUYECKUE TOMJIbHBIE YCTAHOBKH, Ha KOTOPBIX BCE PYUYHBIE ONEpPALUH, B TOM
Yyucjie HaJACBaHWE JIOWIBHBIX CTAaKaHOB, WIPOBOJATCA aBToMaruuecku. I[lo MHeHuro psga
UCcleIoBaTeNeii, uX UCMOIb30BaHUE OYAEeT YKOHOMUYECKH BBITOJHO MPH TOJOBBIX YIOSIX CBBIIIE
10 ThIC. KT Ha OAHY KOPOBY.

Ha coBpemMeHnHoi#1 ¢epme )KMBOTHOE HaXOJUTCSI B MHOTOTPAHHBIX CBS3SIX C BHEIIHEH Cpenoii
U TOJBEpPracrcs  BO3ACHCTBUAM  pPa3au4HbIX  pazapaxurene. KopoBel ¢ HHU3KOH
CTPECCOYCTOMYUBOCTHIO IJIOXO MPUCIOCAOIMBAIOTCS K YKECTKOM TEXHOJOTMU M HETPHUTOTHBI IS
dbepm npomeblieHHOTo Thna. OJHAKO OHM MOTYT J1aBaTh BBICOKHE HAJOHW MPHU MCIOIB30BAHUH MX
Ha TPAJULIMOHHOMTEXHOJIOTUH COJAEPKAHMUS.

B 3aBucuMOCTH OT BMJa BO3JEHCTBUS ONEPATOPA UKOPOBBI B MPOLIECCE AOCHHS Pa3IHYarOT
WHIBUIYaTIbHBINA, 00€3IMYEHHBINA U TPYIIOBOM MOAXO0/ K dKUBOTHOMY.

[lepBbIii mpuUMeHsieTCS Ha IJIEMEHHBIX (¢epMax, a Takke mpu paboTe C BBICOKO
MPOIYKTUBHBIMA JKUBOTHBIMH, OOJNAHAIONIMMU yYCTOWYMBOCTHIO K CTPECCOBBIM BO3JACHCTBHSIM.
NuauBuayanbHBINA MOAXO0/ K )KMBOTHBIM OCYIIIECTBIISIETCSl HA YCTAaHOBKAX MEPBOTO THIMA JJIS TOCHUS
B CTOiNIaX, a Takke Ha MACTOWIHBIX yCTAaHOBKax B JIETHEE BpeMs roja, KOrja 3a ONepaTopoM
3aKperyieHa MOCTOSIHHAsI Ipylna KOpOB. DTO IMO3BOJSET JIydlle MPUCIOCOOUTHCS K XapakTepy
JKUBOTHOTO U €ro (yHKIMOHAJIbHBIM OCOOEHHOCTSM, BO30YKJIaTh MOJHOICHHBIX pediaerc
MOJIOKOOT/Ia4uM, TIOJTHEE BBIJAUBATh KOPOBY 9TO OOBSICHSETCS HAIUYHUEM Yy OOCIYKHBAIOIIETO
nepcoHaa MOCTOSTHHOW MH(pOpPMAIUK O KUBOTHOM, €0 BO3pacTe, -Macce, KOJMYECTBE OTEIOB U
€XKECYTOYHOUNPOAYKTUBHOCTH, BPEMEHHM MOCIEAHErO0 M IMPEANOCIEIHET0 OTEIOB, CpPOKax
MIPOBEJICHUS 300BETEPHUHAPHBIX PAOOT U T.1I.

O06e3nmuueHHOEe B3aWMOJICHCTBHE OIepaTopa C JKMBOTHBIM HAOMIOMaeTcs MPH JOCHUU B
UHIMBUIYaJIbHBIX, cTaHkax (ycranoBku YJIT-6, YJIT-8, VJIC-3A).3nech omepaTop HE HMeEET
MMOCTOSTHHOM TPYIIIBI KOPOB M €ro BO3JCHCTBHE HAa >KUBOTHOE OCYIIECTBISETCS HAa OCHOBAHUH
MOJYYEHHOW MM ONEpaTUBHON HMHQOpPMAIMM O MPOIECCe MOJOKOBBIBeNAeHUs. [Ipu ocHameHun
JIOWJIBHBIX CTAHKOB MAaHHUITYJIATOPAMH M aBTOMAaTaMH YIIPaBJICHUS YaCTUYHO OTH (DYHKIMH
BHIMIONHSAET  aBTomMarthka. (O0e3nMYeHHOEe  B3aHMMOJCHCTBHE  oOmepaTtopa C  KHUBOTHBIM
OCYIIECTBIISETCS HAa KPYITHBIX MEXaHU3UPOBAHHBIX ()epMax ¢ HEMOAOOPaHHBIM CTAIOM.

['pynnoBoil BuA B3aMMOJEHCTBUS OINEepaToOpa M KUBOTHOTO NPUMEHSETCS Ha JOUIIBHBIX
yCcTaHOBKax ¢ rpynmnoBbiMu ctankamu (Y IE-8A, «ranmeM» ¢ IpOXOIHBIMU CTAaHKaMH, «KapyCeyhb)
HE OCHAIIIEHHBIX aBTOMaTaMHu yrpaBieHus. [Ipu Takom B3auMoIeHCTBIUM HEOOXOAUMa YHU(PHUKAIIS
KOPOB, TaK Kak BpeMs, 3aTpPA4y€HHOE Ha PY4YHbIE ONEpallMy W MAIIMHHOE JOCHHUE, OJMHAKOBO IJIS
BCEX JKMBOTHBIX. JIOWJIBbHBIE YCTAaHOBKM C TPYNIOBBIMH CTaHKAMHU OTIWYAIOTCS OONBIION
MPOU3BOJUTENIBHOCTHIO M TO3BOJISIOT JOOUTHCS XOPOILIUMX PE3yJNbTAaTOB MPHU HCIOIb30BAHUHU
JKUBOTHBIX C BBICOKOW M CPEAHEH CTPECCOYCTOWYMBOCTHIO, TIOJOOPAHHBIX B TPYIIBI IO BPEMEHU
JIOCHUSL.

5. Heo0xoaumMocCTh NepBUYHON 00padOTKH MOJIOKA.
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Mornoko siBiIsieTcs He3aMEHMMBIM IPOJIYKTOM NMUTaHHUS. B HeM conepikaTcsi MOJIHOLICHHBIE
OenKku, JKUp, caxap, MHHEpaJIbHbIE BEIIECTBA, BUTAMUHBI, (EPMEHTHI B COOTHOIICHUSX,
HEOOXOAUMBIX JUISl MOAJIEPKaHUS HOPMAIBHOM JKHU3HENEATENIbHOCTH YeJOBEUECKOr0 OpraHu3Ma.
OHO XOpOUIO YCBaMBAETCSI OPraHU3MOM YEJIOBEKa M CIOCOOCTBYET Jy4YLIEMY HCIOIb30BAHHIO
MUTATEIbHBIX BEIECTB, MOCTYMAIOIIUX C APYTUMU MPOTYKTAMH ITUTAHUSL.

Mouoko - ckopomnoptsimuiics mpoaykT. OHO mpeacTaBiser coboil OIarompusTHYIO cpemy
JUISL  JKU3HEAESTETbHOCTH  Pa3IMYHbIX MHUKPOOPTaHU3MOB  (THUJIOCTHBIX, MOJIOYHOKHUCIIBIX,
00JIE3HETBOPHBIX U T.II.), KOTOPBhIE MpPU OJATONPHATHBIX YCIOBHSIX M HEM OBICTPO Pa3BHBAIOTCS.
Crnenyer yuuThIBaTh UM TO, YTO B IMPOLIECCE JOCHHUS B MOJIOKO IMOMNAJal0T YaCTHUIIbl MbUIH, KOpMa,
HaBo3a. BMecTe ¢ TeM CBEKEBBIIOEHHOE MOJIOKO 00IaaeT OaKTepULUAHOCTHIO, T.€. CIOCOOHOCTHIO
3aJiep)KUBaTh Pa3BUTHE OakTepuil U Jnaxe pazpymaTrb uX. OObICHAETCS ATO TEM, YTO B MOJIOKE
COJePKATHCS 0COOBIE aHTHOAKTEpUalIbHBIE BemlecTBa. [leproa, B TeUeHUH KOTOPOTO MPOSBISIIOTCS
JNEHCTBHUSL ATUX BEIECTB, HA3bIBAIOT OakTepuuuaHoil (aszoil. B cpemnem »sTta ¢aza wumeer
JUIMTENBHOCTD 2-3 yaca. Ha anmurensHOCTH 3TOM (ha3bl OKa3bIBAIOT BIMSHHUE Takhe (DaKTOPHI Kak
CKOpPOCTb U TEMIIepaTypa oxJaxjaeHus Mojoka. [loaromy kauecTBO MOJIOKa U MOJIOUHBIX MPOAYKTOB
BO MHOT'OM 3aBHUCHUT OT CBOEBPEMEHHOM ero 00padOTKU U mepepaboTKHU.

[lepBuunass 00paboTka MOJIOKAa MPOBOJUTCS JUISI COXPAHEHUS €ro  CaHUTapHO-
TUTHCHUYECKUX, MUIIEBBIX M TEXHOJOTHMYECKMX CBOWCTB. K omepamusm mnepBuuHONW 00pabOTKH
MOJIOKA OTHOCSITCSA: OYHCTKA €ro OT MEXaHMYECKUX mpumecei ((QuiabTpamus WM LEHTPOOEKHAs
OYNCTKA), OXJIAKACHUE U macTepu3anus. [lepBuunas oOpabOTKa MOJIOKA JOJDKHA OCYIIECTBIISATHCS
OJIHOBPEMEHHO C JIOCHHEM.

Jiss MexaHu3aluy TepBHYHONM 0O0pabOTKM MOJIOKA Hamla MPOMBIIIICHHOCTh BBITYCKAeT
pa3sHoOOpa3Hble MAlIMHBI U O0OPYAOBAaHHE: OXJIAAUTENN, OYUCTUTENN-OXJIAJAUTENH, XOIO0ANIbHbIE
YCTaHOBKH, TTACTEPU3aTOPHI U JP.

6. OcHOBHbIE ONepanuy NePBUYHON 00padOTKHU

OuncTka MOJOKa OT MEXaHMYECKHUX MPUMECEH BBIMNOJIHAETCS C MOMOILIBIO (UIBTPOB WIH
LHEHTPOOEKHBIX ouucTuTeneil. EcrecTBeHHOe TONMHOE BbIIEICHUE OaKTepHATbHBIX — KIETOK
BCJIEJICTBUE MAJIOTO UX pa3Mepa MoKa elle He JOCTUrHyTo. OHAaKo, Ha CHelMaIbHbIX HEHTpUdyrax
(mpu yactote BparieHus 6apadana 230-270 cYHe HEIPEPBIBHOM BBITPY3KOHM OCaliKa B BUJIE KUAKOTO
KOHIIEHTpaTa yJaJoch BbIAETUTH A0 98% Oaxtepuil. Ha kauecTBO OUMCTKHM BIUSIIOT TEMIIEparypa
MOJIOKa, IPOJIOJKUTENIHOCTh HEMTPEPBHIBHON PabOThI CpeCTB OUUCTKU. ONTUMaIbHAs TeMIlepaTypa
paBrn 35-60 °C, npu MOBBIIICHAN TeMITEPaTyphl CKOPOCTH BBIICICHHS YACTHI TOBBINIACTCS, HO
4aCcTh MEXaHUYECKUX MPUMeECEN pacTBOPSETCS WK pa3apoO0IsieTcss B MOJIOKE.

OuibTpanysa — HauboJiee pacnpoCTPaHEHHbIM criocod ounCTKH. OUIBTPHI (BaTHBIE KPYXKKH,
ceryatble, MapJieBble, (IaHeNeBble M JIABCAHOBBIE (DUIBTPBI) 3aJEPKUBAIOT MEXAHUYECKUE
npuMmecu. Haumyumias creneHb OYHMCTKHM IOJIy4aeTcsl MpU KOMOMHHPOBAHHOM HCIIOJIb30BaHUU
METAJIIMYECKOM CETKU C TKAaHEBOM MEPETOPOAKOM.

JlaBcaHoBbIe PUIBTPHI - 00ECTIEUYNBAIOT OBICTPYIO M TIOCTOSIHHYIO IO CKOPOCTH (HIIbTPALIHIO
MoJjioka. OHM TUTMEHHYHBI, OaKTEpUOJOrHMYecKas OYMCTKA 3TUX (PUIBTPOB OCYIIECTBIISETCS IPH
IIPOMBIBAaHUH TOpsiueit BOJI0N 63 MpuMEeHEeHHsI MOIOIIMX cpeACTB. [IpH HCIob30BaHUM OHOTO CIIOS
JaBCAaHOBOTO (PUIBTpPa JOCTHraeTcsi MepBasl rpyIia YUCTOTHl MOJIOKa. | M j1aBcaHa 3amensier 40
METPOB MapJIH.

Barable GunbTphl — ¢ IIaAKONH MOBEPXHOCTHIO, XOPOLIO OYHUINAIOT MOJOKO. Hemoctarok —
MeIeHHas (pUIbTpanus ¢ yBeauueHHeM (GUIbTPOBAILHON KaMephl.

MapieBbie PUIBTPBI — OBICTPO M3HAIIMBAIOTCS, 3arPA3HAIOTCS M HE 00€CTIeYNBAalOT BEICOKON
CTENEHHU OYUCTKH.

OuUIBTPHI U1 MOJIOKA JIENISATCS HA OTKPHITHIE U 3aKpBIThIe. OTKPBIThIE (DMIBTPHI TPUMEHSIOT
OpU pPyYyHOM M MAIIMHHOM JIO€HMHM B IEPEHOCHBIE Beapa. OTOT cHoco0 OYHUCTKH TpeOyer
JIOTIOJIHUTENBHBIX 3aTpaT BpPEMEHM U B OCHOBHOM HE OTBEYAET CAHUTAPHO-TUTHEHUYECKUM
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TpeOoBaHmMsIM. HecKoIbKO JIydiue pe3yiabTaThl MOMYy4YalOT TMPH HUCHOJIB30BAHHHU 3aKPBITHIX
MOJIOYHBIX (DUJIBTPOB, YCTAHOBJCHHBIX HEMOCPEACTBEHHO B MOJIOKONpoBoAe. DuibTpyromuit
AJIEMEHT COCTOUT M3 KapKaca-CeTKM U CMEHHOT'O JJABCAHOBOTO MJIM KallpOHOBOTO (GHIBTpa. MOJIOKO,
POXOAs MOJ ACUCTBUEM HaIopa WU pa3peskeHus uyepe3 QUIbTPYIOIIMN 3JEMEHT, OYMIIACTCS, a
3arpsi3HEHHS 3a/IepKuBatoTcs Ha unbTpe. OUIbTp JIerKo pazdoupaeTcs Uik IPOMBIBKU U 3aMEHBI.

Opnako naxe mpu GWIBTpAlUd MOJOKA B IOTOKE uYepe3 CHUHTETUYECKHEe (UIBTPHI HE
rapaHTUPYETCs] BHICOKOE KAYECTBO OYHMCTKHU. LIeHTpOOEKHbIE OYMCTHUTENM, KOTOPhIE B HACTOSIICE
BpeMsl IPUMEHSAIOTCA Ha MHOTHX MOJIOYHOTOBApHBIX (pepMax M KOMILUIEKCaX, Aal0T 0osiee BHICOKYIO
CTENEeHb OYMCTKUA MOJIOKA.

Mo0KO Ha MOJIOKOOYHMCTUTENb JKEIaTeIbHO Hampapiarh nogorpetbiM 10 40...60 °C.
CemnapaTopbl-OYUCTUTENIA MOTYT OYMINATH U XOJOJHOE MOJOKO, HO MPOU3BOAUTEIBLHOCTh UX MPHU
9TOM 3HauuTelnbHO yMmeHbmiaercs. IIpum Temmeparype 10..15 °C B mpouecce OYHUCTKH WU
CenapyupOBaHUs )KUPOBBIE MAPHKH MOTYT COUBATHCS, & B TAIbHCHIIIEM OTCTAUBATHCS JKHP.

OurcTka MOJIOKa MOXKET MPOBOJUTHCS HA Cemaparopax, MMEIOIIMX Ba CMEHHBIX OapalaHa:
OJIMH JJIsl CETapUpOBAHUS, JPYrol Mg OYUCTKHA Mojoka. OpHako Takue KOMOWHHPOBAHHbBIC
cenapaTopbl HE HAXOIAT IIUPOKOTO MPUMEHEHUS.

Ha cenaparopax-o4ncTuTeNsIX MOJIOKO OUMIIIAETCs 0€3 BCIIEHUBAHUS B 3aKPBITOM MOTOKE. B
MOJIOKE CHIDKaeTcsi oOlee KOJIMYECTBO MHUKPOOOB, TaK KaK OHHM 3aXBaTbIBAIOTCS YacTULIAMU
MEXaHWYCCKUX TPUMECEH W CIIM3bI0, OCAKIAIOMIMMHUCA B TPSI3E€BOM IPOCTpPAaHCTBE OapabaHa
cenapaTopa-o4uCTUTES.

Cpa3y e nmocie 0OYUCTKH MOJIOKO oxjiaxaaroT 10 4...10 °C u XpaHsaT npu 3Toi TemnepaType
JI0 OTIPABKU Ha MOJIOKOIPUEMHBIE TyHKTHI.

OxJaxIeHue MOJIOKa MOJYKHO TIPOBOAHWTH HECKOJIBKUMH criocobamu. Bwibop crocoba
OXJIOKJCHHUS] 3aBUCUT OT MHOTUX (AKTOpPOB, B TOM YHCJE€ OT THIMA OXJaJUTelNs, KOIUYeCTBa
OXJIXK/IAEMOTO MOJIOKAa, HAJMYMs XOJOJHOW BOJBI, J0OBIBa€MOW W3 TIYyOOKHWX CKBaXKUH,
00ecreYeHHOCTH X0341CTBa AIIEKTPOIHEPTHEH IS MOTyUYeHUsI UCKYCCTBEHHOro xonona u jap. [Ipu
OXJIXKICHUN 3aMEJUISIETCS] KU3HEIEATETbHOCTh MUKPOOPTaHU3MOB, BBI3BIBAIOIIUX €T0 TOpYy H
CKHCaHHe, 00ecreunBaeTcss CTOMKOCTh MOJIOKA TMPU XpaHEeHHHU. B COOTBETCTBUM C IEHCTBYIOIIUMU
CTaHJapTaMU TeMIlepaTypa MoJioKa IpH cAaue Ha NpenpusTHe He aoipkHa npesblmarth 10 C,
II03TOMY TEMIIEpaTypa MOJIOKa ITpH oxJiaxaeHuu 6-8 C.

HaubGonee npoctoit MmeTo — norpyxeHue ¢Guisr B 0acceiHbI ¢ XOJIOAHON BOAOU, HO MPU ATOM
TeMIepaTypa BOAbI TOKHA OBITh OTHOCHUTENHFHO HU3KOM, a MOJIOKO BO (hJsirax — MmepeMernBaThCsl.
Haubonbiee pacnpocTpaHeHne MOMYyYHIN PA3INYHBIE OPOCUTENBHBIE OXJIaIUTEIH.

1. MO KOHCTPYKIMU AENATCS Ha IJIOCKUE U KPYTJIbI€; OTKPHITOIO U 3aKPBITOTO THUIIA.

2. 1o 4ncy pabounx CEKIHi - Ha OJTHO- U JBYXCEKIIHOHHBIE.

3. 1o pexxuMy paboTHI - Ha MPSMOTOYHBIE (TTApaIEbHEIE) U POTUBOTOYHBIE.

Ha paGoune moBEepXHOCTH OPOCHUTEIBHBIX OXJIATUTEICH MOJIOKO MOCTYIAET CAaMOTEKOM WIIH
noJl HamopoM (OpolaeT TMOBEPXHOCTh) W CTEKAeT MO HUM TOHKUM CJIOEM HaBCTpEdy WIHU
napaJiyieIbHO JIBIDKYIIEMYCS 110 IPYyroil CTOPOHE MOBEPXHOCTH XJIagoareHTy. [lpu aToM Temnora ot
MOJIOKA Yepe3 TOHKYIO CTEHKY amnmapara MepeiaeTcs OXJIaXIarolleil >KUJIKOCTH, KOTOPOH MOMKET
OBITH XOJIOHAS BOJIA ¢ TeMiiepaTypoit He Boimie 10 °C; neasHas Boja, oxJiaxaaemasi Bo (hpuraropax
WM Ha XOJIOAWIBbHBIX ycTaHOBKax a0 Temneparypsl 0..+4 °C, unm paccos, oxJaKgaeMmblid Ha
XOJIOAWIBHBIX YCTAHOBKAX U UMEIOIINNA MUHYCOBYIO TEMITEPATypy.

OxnaguTeny, B KOTOPBIX OXJIAXKIAIOWIAs >KUJIKOCTh JIBHIKETCS CBEPXY BHHU3 B OJHOM
HaNpaBJICHUH C MOJIOKOM, Ha3bIBalOT MapauleIbHBIMU MU TMPSMOTOYHBIMM; a OXJIQJAUTENH, B
KOTOPBIX OXJIAKIAIOLIAs KUJKOCTh ABUKETCS MOJ HAMIOPOM HABCTPEUY OXJIaXKJIaeMOMY MOJIOKY, -
MIPOTUBOTOYHBIMU. [IpOTHBOTOUHBIN PEXUM OXJTanuTens Hanboee d3hPeKTHBEH.

Koneunas temriepatypa MoJIOKa TEM HUXKE, YEM MEHbBIIIE HayallbHas TeMIepaTypa MOJOKa 1
BOJIbI. PazHOCTh Mexmy TeMnegaTypoﬁ OXJIAKJICHHOTO MOJIOKa M Ha4aJIbHOM TEMITIEpaTypOil BObI
00b19HO cocrtasisier oT 2 1o 5 "C. Yem nyurie oxyiaauTellb, TEM MEHBIIE 3Ta pa3HOCTh. Hampumep,
Mpu HavaIbHOM TemmepaTtype BoJibl 10 °C B 0JHO CEKIIMOHHOM MPOTUBOTOYHOM OXJIQJIUTENIE MOJIOKO
MOXHO OXJaguTh 10 Temmepatypsl 12...16 °C. Jlns mocTHkeHus TIIyOOKOTO OXJIaXKIACHHS
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HEOOXOMMO HCIIONIb30BaTh BOAY € Oosiee HHU3KOM Temmeparypoid mim paccoi. Hampumep s
oxJaxaeHuss mojoka g0 8 °C HeoOxoamma Boma ¢ Temreparypoit 3..6 °C, a mis riyOoKoro
OXJIXKJICHHUSI MOJIOKA /10 4...6 °C mpUMEHSIOT Paccoi, UMEIONi MUHYCOBYIO0 Temneparypy (-10...-
12 °C).

Bopa, npoiing yepe3 oxyaauTenb, NOIydaeT OT MOJIOKa TEIUIOTY U HarpeBaercs Ao 16 ... 19
°C; B 3MMHEE BpEMsI 3Ty BOJY HCIIOJIb3YIOT AJISl TIOEHUSI KOPOB M TEJIAT.

[Tpu momoIM XOJIOIHOW BOJOIPOBOTHOM BOBI, JOOBITON M3 IIyOOKHX CKBa)KUH, MOXHO
«OTHATH» OT MoJjoka 10 80 ... 85 % wu3numHel TemIoThl U TeM CaMbIM B 4...5 pa3 yMEHbLIUTh
MOIIIHOCTb XOJIOAWJIbHBIX YCTAHOBOK M COOTBETCTBEHHO PAaCXO0/] 3JIEKTPO3HEPTUH.

t' t'

L !
1 —
Boba g e
r HX—
; M3 ﬁxf@qn,sc-ﬁaﬁ- I
ed cermu ¥

t,
Puc. 1. Yempoiicmea onsa oxnascoenuss monoka

Psin nuacTuHYATHIX anmapaToB HMMEIOT JIETKO pa300pHYI0 KOHCTPYKLIHIO, MO3BOJISIOLIYIO
OBICTPO OCIA0JIATH MAKET U CIIMBATh OCTATOK KUJIKOCTU 03 MOIHOM pa30opKu anmnapara.

Henocratok mnacTMHYATBHIX OXJIagUTeNeld - OOJIBIIOE YHCIO (PUTYPHBIX PE3MHOBBIX
IPOKJIAZOK, KOTOpbIE TPEOYIOT OCTOPOXKHOTO U YMEJIOro 00paIleHUs! ¢ HUMHU.

Bricokomnpon3BoauTenpHble  MJIACTMHYATble  OXJIQJAWTENM  OCHAIIEHbl  Ipubopamu
aBTOMATUYECKOI0 KOHTPOJIS, PETYJIMPOBAHUS U PETMCTPALlMK TEMIIEPATYPbI OXJIAXKIECHUSA MOJIOKA.

TaHku-0XJaAUTENN TPUMEHSIOT ISl TIyOOKOTOo oxjaxkaeHus mojoka (1o 4..6 °C) u ero
BPEMEHHOI'0 XpaHEHUs B OXJIKICHHOM BHJI€ Ha MOJIOYHOTOBAapHBIX (epMax. MosioyHas IiucTepHa
TaHKa-OXJIAJUTENS] MMEET BOASHYIO pPYOallKy, OOECIEeUMBAIOIIYI0 LUPKYISIUI0 OXJIaXXAaromen
KUJKOCTH MEXAY CTEHKaMU TaHKa. TeruIOM30JSALUOHHBIM CIIOM NPENATCTBYET IOBBILIEHUIO
TEMIEpPaTypbl BHYTPH LIUCTEPHBI U 00ECTIEYMBAET COXPAHHOCTh MOJIOKA C 33JJaHHON TeMIepaTypou.
TaHKM-0OXJIAAUTENIN BBIMYCKAIOTCS CO BCTPOEHHBIMH XOJOJWJIBHBIMHM arperataMu u 0e3 Hux. B
MOCJIETHEM CJIydae TaHK paboTaeT BMECTE C XOJIOAUIbHOW YCTaHOBKOM.

TaHku-TEpMOCBI  MMEIOT ~ TEPMOM3OJIALMIO, OOECHEUMBAIOIIYI0 XpAaHEHHE B  HHX
OXJaXIEHHOro MoJioka. [Ipu pasHMIle TeMmepaTyp OKpPY)KAIOILEro BO3AyXa U OXJIaXJAECHHOIO
Moisioka, paBHoi 20 °C TemmepaTypa MoJjloKa 3a 12 4 XpaHEHMS B TakOM TaHKE-TEpMOCE
noBbllIaercs He Oosnee yeMm Ha 1 °C.

Jis  monmydeHHsT MCKYCCTBEHHOTO Xosiola Ha (epMax NPUMEHSIOT KOMIIPECCOpHBIE
XOJIOMIIbHBIE yeTaHOBKH THia MXY, AB, YB u np.

s dhepm pazpaboTaHbl BOJOOXJIAAUTENbHBIE YCTAHOBKH MPOU3BOAUTENbHOCTRIO 38, 50, 75 u 125

t

THIC. KJ[K/4.

3. OcHOBHBIE OTEpaIUH TEPBUYHON TIepepadOTKH.
4.PacueT noTpeOHOCTH B S3HEPropecypcax

OxNakIeHue.

PaccmorpuM cxemy JIByXCEKIIMOHHOTO oxJamutenss (puc. 27). B mepBoit cexuun
OXJIOKJICHUE MOJIOKA MPOUCXOIUT 3a CUET HUPKYJIUPYIOIIEH XOJI0IHOW BOJbI, BO BTOPOMl — 3a CUET
JEASTHOM BOJIBI WIIM PACCOJIa, OXJIAXACHHOTO 10 MUHYCOBOU TEMIIEPATYPHI.

[Tockonbky M ¥ 7 BEeIWYMHBI TEPEMEHHBIC, COCTaBUM au(depeHIInaIbHOe ypaBHECHUE
TEIUIOBOTO OanaHca: KoJuuecmeo meniomol, 0OMOA8AeMOe MONOKOM, PAGHO KOJUUECHEY
meniomol, npoxooauieil uepe3 annapam (NOTEPsSMU TpeHeOperaeM), TO eCTh
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- M -c-dt, = KdF (t, - t,) 1)
B ypaBuenun (1) aprymeHT ymeHbIIaeTcs, a PYHKIMS yBETUYMBAETCS, IOATOMY MOCTaBJICH
3HAK «—».
Jljig penieHus 3Toro ypaBHEHHs COCTaBUM ypaBHEHHE TEIIOBOTO OaiaHca MeXay MOJIOKOM U
BOJIOM: KOJIMYECTBO TEIUIOTHI, OTAAHHOE MOJOKOM, PAaBHO KOJIMYECTBY TEIUIOTHI, MOJIYYCHHOMY
BOJIOH:

M .Clu_(to_'_r):: nM(ts_tO) (2)
rme n= M — KO3 PUIIUEHT KPAaTHOCTH PACcX0/1a BOJIBI,

B — xonu4ecTBO BOJBI, U3PACXOAOBAHHON HaA OXJIaXAcHUE M MOJIOKA.

Yrobwl pemuth ypaBaenue (1), HyxHo Haiitu (t, — t;) u dt,. dus sToro B ypaBHeHuH (2)

COKpaTtuM M U packpoeMm CKOOKH
1, — ¢ —tyC — 7c = nt, — nty, oTcrona
= c(t —7)+t,(n—c) )
n
. t—t = (n—c)(t —t)+cT @
' n

B 3TOM ypaBHeHuu t,, — BenM4urHa IEpEMEHHAs1, TOATOMY MOKHO

npoaud dhepeHIpPOBaTh €r0 OTHOCUTENBHO ;.

d (n—c)(t, —-t)+cr n-c

dt ,
n n
n—c)(t —t )+cC
oTCIONa dt = n d ( )t —t)+cr (5)
nN—C n
O603HaYNM (n—c)(t, ~t,)+cr = l\_,

n -
nozcraBuM (4) u (5) B (1) u nonyuum

_M.cnicd PLK-dF N

n djp
—M-cn—_CT] dF.

IIpouHTErpHpYEM 3TO YpaBHEHHE

tir

n c.d y

~M.c—— j_l\l K [dF (6)
n—-c. A 0

qTO6BI OCBO60,Z[I/ITBCSI OT 3HAKa «—», HYKHO IMOMCHATH NPCACIIbI UHTCTPUPOBAHUA. Ecmu k

dx

TOMY K€ Yy4YCCTb, YTO HHTCIpaAJI — =Inx sBugercs CTaHJAapTHBIM, TO YPaBHCHUC (6) IMpUMCET
X

CIEAYIOIIUN BU
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Puc. 27 - TemneparypHasi AuarpamMma JABYXCEKIIMOHHOTO OXJIJUTEIs

i |In (n=c)t, —t)+cr|= _
n _C n toss

kF

[TocraBuB TIpenenbl MHTETPUPOBAHMS W PEIIMB 3TO YpPaBHEHHE, MBI MOXEM IOJYYHUTH
3gauenre Muiu F.
M.-c n (n—-c)t -t)+cr
F - 2 3' mn 0
= ’ g
k n-c nr
[To aToit dopMyne MOXHO TakKe HAWTH 3aBUCUMOCTH MEXAY APYTHMMH TMpeAeTbHBIMU
BEJIMYMHAMU, HAIIPUMEP

F=f(n) wwuF=1(7)

Mertoauka pacyeta pado4eil MOBEPXHOCTH PACCOJIbHON CEKIUU OXJIAAUTENS aHAJTOTHUYHA
METOJIMKE pacueTa OBEPXHOCTH BOJSHON CEKIINU.

Ona Tak xe Oasupyerca Ha auddepeHIaTIbHOM YpaBHEHHHM TEIMJIOBOro OanaHca:
Koiuuecmeo meniomesl, omoaéaemoe MOA0KOM, PA6HO KOAUYECHIEY MENOonbl, NPoXooauell
uepe3 annapam (PaCCOJIBHYIO CEKLIUIO OXJIAUTENS).

ITpu pacuere HyKHO UMETH BBUAY, 4TO ¢, = 1,001...0,0776 B 3aBUCUMOCTH OT COJEPKAHUSL
conu. Temmeparypa 3amep3aHHsl paccoia TakKe 3aBHUCHT OT COJEp>KaHUS COJM B paccojie —
MUHHMaJbHasg Temmeparypa paBHa -21,2°C mpu coapepxkanun conu 22,4% (moutu mpsmast
3aBUCUMOCTD ).

AHaJOrMYHO pacyeTy MOBEPXHOCTH BOJSHOM CEKLIMU

. nc nc —c)(t +r—-t )+¢c
_M-c .23m( ., O, )+ C_

p-p

F
p ! p'
K nc, —c ncr,

p
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[Ipu pacyere MOJOYHOH IMHUM CJEIyeT OOpaTHUTh CaMO€ Cephe3HOEe BHUMAaHHE Ha
THIATETLHOCTh BHIOOPA BCEX MapaMeTpoB 3Toi JuHUH. KaXkplii U3 HUX, HAYMHASI OT PYYHBIX 3aTpaT
Ha BBINIOJHEHNE OCHOBHBIX TEXHOJIOTMYECKUX ONEPALMNA U KOHYAsi BPEMEHEM OXJIAXKICHMS MOJIOKa,
UMEIOT UCKJIIOYUTEIHbHOE 3HAYEHUE JIJIS MOJTYYEeHHSI MOJIOKA BHICOKOT'O CAHUTAPHOTO Ka4eCTBa.

K coxanenuio, Ha Hammx ¢epMax YacTo NOJIYYalOT MOJIOKO, HEYOBJIETBOPSIOLIEE
tpeboBanusM 'OCT. Tlo cBumerenbcTBY aupektopa Poccuiickoro coro3a npeanpusaTiii MOJIOYHOM
otpaciu B. JlabnHOBa, eBpoIeiIisl BOOOIIEe He CTainy Obl MOKYIATh MOJIOKO Y HAIINX (epMEpOB.

TenJioBoii mpouecce nacrepusaropa

HarpeBanue xuakocteil (BMHA) C IETbI0 YHHUYTOXKEHHUS MHUKPOOPTaHU3MOB BIIEPBBIC
MpUMEHUI BhIIarommiicss ¢panny3ckuid yaensid Jlyn Ilactep (1822 — 1895rr.). Ilpomecc (ero
HA3BaJIM TACTEPU3AIMCH) OKAa3aJiCsl HACTOJIBKO ICHCTBCHHBIM, YTO €r0 CTalM NPUMEHSATh WU JUIS
00paboTKU APYrUX >KUIKOCTEH, B YACTHOCTH MOJIOKA.

Jlist mactepu3anii MOJIOKA HCIIOJIB3YIOT CaMble pa3HoOOpa3HbIe ammapaThl (MX Ha3bIBAIOT
nacTepu3aTopaMu), TEIJIOBOM MPOIECC KOTOPHIX MOKa3aH Ha puc. 28.

Monoko Ha 00pabOTKYy IOCTymaeT TOHKHM CJIO€M M HarpeBaeTcs J0 TeMIepaTypbl
80...90°C.

Terutonorepu B macTepu3aTope CTApalOTCsS CHU3UTH 33 CUET Pa3IMYHBIX KOHCTPYKTHBHBIX
YCOBEPIICHCTBOBAHUN, B YAaCTHOCTH, NPHUMEHSIOT MPO(UIbHBIE TOHKOCTCHHBIC IUIACTHHBI W3
MaTepHajoB, 00JaNaloMMX OONBIION TEIuIonepenayeid. ITo MO3BONIAET CHU3UTh MAcCy ammapara,
co31aéT TypOYJIICHTHBIN MOTOK MOJIOKA, MOBBIIIAET IPOYHOCTh ACTEPU3aTOPa, B KOTOPHIM MOJIOKO
Y TEIJIOHOCUTENb (T1ap) MOCTYHAIOT M0 AaBICHUEM.

B mpormecce paboTsl TemmepaTypa MoOJIOKa yBenuduBaetrcs oT ., A0 1, (TemmepaTypa
nactepusanuu). [lap HempepsIBHO IMOJAeTCs B ammapar, HarpeBaeT MOJIOKO, KOHICHCHPYETCS U
BBIBOJIUTCSI HAPYKY.

AHAJIOTUYHO pacyeTy OXJIAJIUTEeNs, coCcTaBUM auddepeHInaibHoe ypaBHEHUE TEIIOBOTO
OanmaHca: Kouuecmeo meniomol, NONAYYAEMOE MOJIOKOM, DPAGHO KOJUYECMEY MeENni0mbl,
npoxooauemy uepes nacmepu3amop

M-c dt = KdF (t,qpq - t) 1)

rae e — TeMIepaTypa TENJIOHOCHUTENs (mapa), KOTOPbI HEHNpepbhIBHO IOCTYNAET B

nacTepu3arop,
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t°c T kow

dt

THEH’

s t kow
napa

fHEH’

! dF F
Pucynox 28 — TemioBoii mpoiiecc nmacrepusaiuu

{— remniepaTypa MoJokKa,
K — xoadduiineHT Tertonepeaaun (Ui yupoueHus pacueTos npuMem K = cont).

dt
M-c—— =kdF
napa -
[TpouHTErpUpPyEM 3TO BBIpAKECHHUE
tror dt F
M-c | ——=k[dF 2)
g — 0
napa
IMockonbky d(tygp, —t) = —dt, a j_— =In (t,qpa — t.), IpuBeneM BbIpaskeHue (2) k
napa -
ATOMY K€ BUIY, TOTJa
o dt F
Moo |- —kaF
Uy t - t [¢]

napa
qTO6BI I/I36aBI/ITBCﬂ OT 3HAKa «—» Nnepec] ypaBHCHUCM, ITOMCHACM ITPEACIIbI MHTCTPUPOBAHUS
tHALI
M -clln .-t =kF
tKOII

OKOHYATEILHO

t
M .cin"— = kF

napa KOH
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M-c t
OTtkyna F=——23/g™— 3)
k tnapa - tKUH

Temrmieparypa mapa BEIOMpaeTCsl B 3aBUCUMOCTH OT €T0 JTaBJICHUSI.
Pacxon mapa I1 Ha macTepu3aiiio MOJIOKa OMPEACISIIOT IO (popMyJIe

M - _
H - - C(tK(:H tHall )
(IH o Ix)nn

rae | i,— TermiocoaepykaHKe mapa U KoHIeHcara,
#7 — TEIIOBOM KIIJ AaCTEPU3aTopa.

Perenepaunus (BoccTaHOBJICHHE) TEIIA

Bo Bpemst nepBuuHOI 00pabOTKH MOJIOKO MOJBEPTatOT OXJIAXKACHHUIO U MTACTEPU3ALNU, TIPU
9TOM pacxojyercss OOJIbIIOE KOJWYECTBO JHEPrUUM Ha paboOTy XOJOIAWIBHBIX YCTAHOBOK M Ha
HarpeBaHue MOJIOKa IPHU €ro MnacTepu3aluu.

UToObl YMEHBIIUTD 3aTPAThl YHEPTUH, TPUMEHSIOT CIEIHAlIbHbIE allapaThl PereHepaTophl,
B KOTOPBIX BCTPEYAIOTCS ABA MTOTOKA MOJIOKA — XOJIOJHBIN U ropstunii (puc. 29).

Pacuer pereneparopa cBOAUTCS K OMpPEEICHHIO ero paboueill MOBEpXHOCTU

M -cE
(1-E)

Fpee K

pez

clhexebsidoeHHoe nacmepu3obanHoe
MOAOKO MOAOKO

30°C 85

60°C 50°C

5 85°

Puc. 29 Cxema BKJIIOUEHHS TPSIMOTOYHOTO PETr€HEPATOPA B MOJIOYHYIO JIMHUIO: 1 — pereneparop,
2 — OXJIaUTelNb, 3 — MacTepu3aTop.
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rae  E — ko3ddunuent perenepanuu teria, pasasii 0,6...0,7.
Pa3zHocTh Temneparyp nporecca MOKHO IOCYUTATh 1O (hopmyIie

tpee = (1 - E)(tnacm - tpee),
_M-c (tpeg -t ) ot -t

- IVI .C t _tnau t _tnav

Hay4

aE

nacm nacm

Pereneparop, CMOHTHpPOBAHHBI B TEXHOJOTMYECKOH JIMHHUM TEPBUYHOH 00pabOTKU
MOJIOKa, KOHOMMUT CIIEAYIOLIee KOJIUYECTBO TeIlla

Q,, =M -c7  lx/uac

MoJi04HBIE cennapaTopsl

CymHOoCTh pa3feneHus MOJIOKa 3aKJII0YaeTCsl B TOM, YTO BCJIEJCTBHE PAa3HUIBI TNIOTHOCTEH
MOJIOYHOT'O Hpa ¥ TaK HA3bIBAEMOW MOJIOYHOW TUIa3MbI (T.€. 00para), MPOUCXOIUT BCILIBIBAHHE
JKHPOBBIX 4acTHIl. DTa pasnuia cocrasisier 0,11 r/em® (mmotHocTs )upa 0,92 /M, a mmasmbsr —
1,03 r/cm®). IMEHHO 3a CueT 5TOrO MPOMCXOAUT OTCTAMBAHHME MOJIOKA B GCTECTBEHHBIX YCIOBHUSAX,
HO 3TO TIpOLIeCC, TPEOYIOIIHMI IUTETLHOTO BPEeMEHH (OKOJIO CYTOK). B 3TOM ciywae >KupoBbie
HIAPUKH BCILIBIBAIOT CO CKOPOCTHIO

V - 2 o -0, ;2
. = 9 . (popmyna Crokca),
rae  §— yCKOpeHHe CBOOOJHOTO MaJeHUs Tela M/cex’,
677 — IUIOTHOCTH T1Ia3MbI (0OpaTta),
O, — TUNIOTHOCTB JKUPA,
I — paauyc xupoBoro mapuka (r =1,5...5,0 Mmxm),
7 — BSI3KOCTh MOJIOKA B ITya3ax.

B cepenune XIX Beka cranau meITaThCs UCIOJIB30BaTh LIEHTPOOSIKHOE OTACICHHUE JKUPA, HO
OTH TIOTBITKH YCTEmHBIMH He Obpumi. Jlemo B ToM (Kak MBI yBHIUM JaibIlIe), YTO
IPOM3BOIUTENBHOCTH cenaparopa Q B HanbobIEH cTENeHH 3aBUCUT OT KBajjpaTa yucia 000pOTOB
Gapabana Q = f(n?). Ommako, BO BpeMsi paGOTHI alapaTta TPH OMPEICTCHHBIX 000pOTax (KX
Ha3bIBAlOT KPUTUUECKUMH) HACTYTAET SBJICHUE PEe30HAHCA, IPU KOTOPOM COOCTBEHHBIE KOJeOaHMs
OapabaHa COBNAJAlOT C BBIHYXACHHBIMU. JTO MPUBOAUT K TOMY, YTO OCh BpalleHHUs OapabaHa
OTKJIOHSIETCS] OT BEPTUKAJIN Ha HEJIOMYCTUMYIO BEIMYUHY, IPH KOTOPOU MPOMCXOIUT MTOJIOMKA Bajia
Oapabana. K Tomy e 3Tu kputudeckue o0opoThl He oueHb Benuku (1000...1500 o6/muH),
cliefioBaTeNbHO, paboune 00opoThl Oapabana OblIM e MeHble. Takue cenapaTopbl UMENU OYEHb
HEOOJBIIYIO TIPOU3BOIUTEIHHOCTD U OBUIM SKOHOMUYECKH HE BBITOTHBIMH.

Brixon u3 co3maBiierocs NmoJjoXKeHUs Hallell W3BeCTHBIN mBeackuil nuxenep Kapn I'ycras
JlaBans (1845 — 1913r.r.). B 1878 r. oH co3gan cemaparop, B KOTOpoM OapabaH Bpariajics co
ckopocteio g0 10000...12000 o6/mMuH. B 3TOM cemaparope Banm OapabaHa COCTOMT M3 JABYX
MOJIOBUH, COEIMHEHHBIX MeXay coboi ynpyroi wmydroil. Ilpu AOCTHKEHHH KPUTHYECKUX
000pOTOB, aMIUIUTY/1a KoJieObaHuil OapabaHa pe3Ko BO3pacTaeT, HO OHa FaCUTCs ynpyroit mydroii, a
OapabaH JIETKO TIPEOJOJIEBACT OTH OOOpPOTHI W HOPMAJbHO paboTaeT B JAWANa3oHE
CBEPXKPUTUYECKUX 0OOPOTOB.

Mornounble  cemapaTopbl — pa3feNAloTCs  Ha  CIUBKOOmMOenumenu, —ouucmumenyu U
Hopmanuzamopul. BEIYCKaIOT TaK)Ke YHUBEPCAIbHBIE CEMapaTophbl.

PaccMoTpuM OCHOBBI TEOPUU MOJIOYHOTO Ceraparopa, Kotopyro npemioxui .. bpemep.

Ha puc. 30 mokazana cxema paclolio)KeHUs Tapelok OapabaHa cemaparopa
(MeXTapeaoyHOe MPOCTPAHCTBO), KUPOBOM IIAPUK W OCHOBHBIE MapaMmeTphl mnpoctpaHcTBa. [lox
JIeCTBUEM CUJI OTOKA MOJIOKA IIAPHK YBJIEKAETCS ATUM MOTOKOM CO CKOPOCTBIO BCILIBIBAaHUS V7 1
OJTHOBPEMEHHO JIBUTAETCS K MOBEPXHOCTH TAPEIKU CO CKOpocThio V. (ompexnensercs mo (opmyre

30



Crokca). Ob6o3znaunM 7 — Bpems, B TEU€HHE KOTOPOrO >KHPOBOM INAPUK JOJDKEH JIOCTUYb
IIOBEPXHOCTH TApEIIKU, YTOOB! HAUaTh JBM)KEHUE BBEPX BMECTE C APYTMMHU LIAPUKAMH.
Ha cxeme BugHO, 9TO

H
L=v, T=— 1)
o Sinx
h
S=v,, T=— 2)
tgo
Paznenum ypaBuenue (1) Ha ypaBHeHue (2), moy4um
U
np. B2 3
) h cosa

c.cp.
Omnpenenum 3Ha4€HUS Uy, cp. U U¢.cp. CKOPOCTD 0 ¢, HaxoAUTCs 10 opmyiie CTokca. 3aMeHUM
2

g Ha ®°R — eHTpoCTpeMUTENIbHOE YCKOpeHHe — a R mpumem cpennum. Torna

sz Rmin ¥ Rmex O =0 2

v r

ccp. T 9 2 n
B mexTapenoyHoM mpoCTpaHCTBE )KUPOBBIE MIAPUKUA JBHXKYTCS BMECTE C MOTOKOM MOJIOKA

C TIOCTOSIHHO YMEHBIIAroIIEeicsi ckopocThio V. Ha KakaoM 3lieMEHTapHOM y4yacTKe oHa OyneT
WHOU, OATOMY MOXHO OIPEACIIUTh CPEIHIOI CKOPOCTh B Uara3oHe Ryax — Rmin

Vi+Vo +..+V, 2V,
Vn.cp. = n = n
jVHdR
max — Rmin

3Has MPOM3BOMUTEIBHOCTE cenaparopa Q u cedeHue, yepe3 KOTOpPOe MPOXOIUT MOJIOKO B
nporecce 00paboTKH, OMpeaeTuM

NI V

n.cp. — R

V7= ,
i 27Rh-cosa - r
Rmax Rmax
I Q dR Q f dR
R 27Rh-cosa-r 27Rh-cosa-rp° R
V — min — min
T nap. Rmax - Rmin Rmax - Rmin
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Puc. 30a — Beigenenue ;KMpoBOro mapuka Mpu ABUKEHUH MOJIOKA B
MEKTapEJIOYHOM MPOCTPAHCTBE

T~ Rmin

Rmax

Puc. 306 — K onpenenenuto pacueTHOro oobeMa 6apabana cenaparopa
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R

|y —max.
— Q . Rmin
P 2#h-cosa-r R — R

IToncrasum 3navenus V, ., u V., B ypaBaenue (1):

R

In max

Q . Rmin
2rRh-cosa-r Ry —Rmn  _H 1
ng Rmax + Rmin O 0y r2 h cosa
9 2 n

YHpOCTI/IM 9TO BBIPAKCHUC U OKOHYATCIIbHO MMOJTYyYUM

nJIn

EGH_G.)!C r2 erﬂ,Rriax_Rriin.H :Q
9 7 1), Rmax
| min n

Benuunna B nepBbIX KBaJpaTHBIX CKOOKaX XapakTepusyeT (pU3nuecKue CBOWCTBAa MOJIOKA U
Ha3bIBAETCs pa3AeIsieMOCTbIO MOJIOKA (OHa 0003HAaYaeTcs Yepes T).
Bo BTOpBIX KBa/ipaTHBIX CKOOKAaxX HAC HHTEPECYET

7Z-(Rr$1ax ~R? ) H =Vr'r%ax _Vrﬁin

min

ax
OTta BCJIMYMHA, pa3aCICHHAA Ha |I’l , HA3bIBACTCA MPUBCACHHBIM UJIKM PACHCTHBIM

min
00bEéMOM OapabaHa cenapaTopa
2 2
V =V :Vmax _Vmin
p np R
ln "
min

OHa oKa3bpIBaeT CyIIECTBEHHOE BIMSHUE HA NPOU3BOIUTENBHOCTH cernapaTopa (cxemy Vp MOKHO
BUETh Ha pucyHke 300)

— 7?2 3
OxoHYaTenpHO Q=1 rVnp [ cm’/cex

I[J'I}I MPAaKTUYCCKUX paCYCTOB
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Puc. 31 — Cxema k omnpeneneHuo GU3NYECKOTO CMBICIIA PETYIUPOBAHUS KUPHOCTH CIUBOK

L =0,047-rV n*f wuac

rne S — rexnonorudeckuii KI1J] cemaparopa.

O,—O
Kcrarn, I o 0,29t (upu t = 10...70°C),
n
rae  t—remmeparypa MOJIOKa, OJABEPKEHHOIO CENapUPOBAHMUIO.
O-H B O-.?f(,’
ITockonbKy 3Ta BeIMUMHA | — | SIBJIAETCS BAJKHOW COCTABJISIOIICH

n

pa3aensieMOCTH MOJIOKA T M 3HAYUTEIBHO BIIUSET HA MPOU3BOJUTEIHHOCTD CEMapaTopa, MOJIOKO
nepea cenapupoBanueM HarpepatoT 10 40...50°C (Gonbinii HarpeB ’JKOHOMUYECKH HEBBITOJIEH).

Tenepb paccMOTPUM pu3uueckuilt cMvlci pezyiuposanus HeupHocmu ciueok. J1jis rToro
GapabaH cenaparopa pa3MecTUM Tropu30HTaNIbHO (puc. 31). BuaHo, uTo oH pasneneH BepxHen
TapesKol Ha JIBa COOOIAIOLINXCS COCY/a: B IEPBOM HaXOAUTCS CMECH(Y,,,), COCTOSIAs U3 MOJIOKA
¥ CIIMBOK, BO BTOPOM — 00par (Y,).

st HopManbHO#M paboTHI cenapaTopa JOKHO ObITH 00€CTIeueHO HEPABEHCTBO I — I¢>1; —
Iy, @ B COOTBETCTBUU C 3aKOHOM COOOIIAIOIIUXCS COCY/IOB

(r—r)y. = -1)7,

WNHbIME cnioBamH, yeIbHBINA BecC (INIOTHOCTh) CMECH OYET 3aBUCETh OT PACIONOKEHUS
OTBEPCTUM, HIIH

T — T _ Yo
T =Yoo  Vem
YuuThiBas AeCTBHE TPOMAHBIX IEHTPOOCIKHBIX CUJI, 3Ta (popMyIia OyIeT UMETh BUJI
rz . rz
T C — 7/0
2 2
rT - ro 7/014

[Tosb3ysich 3THUM BBIPAKEHUEM, MOKHO INOJCUNTATh BEIUYMHY [ Ul MOJIYYECHHUS CIMBOK
pPa3HOU KUPHOCTU

2 2 2\ 7
rc= 7 —(rfF —15) >

7/CM
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1. 4 Jlexuus Ned (2uaca).
Tema: «MexaHu3anusi CTPUKKH OBell W NEePBUYHOI 00padoTkU mepcTu. MexaHu3zamus
KYIIKH OBeI»

1.4.1 Bonpocs! JieKIum:

1.00mue cBeieHus O CTPUTATBHBIX ITyHKTaX.

2. TexHnonornueckoe 000py10BaHNE CTPUTAIBHBIX ITYHKTOB
3.Opranu3anys Tpy/ia Ha CTPUTAIBHBIX TyHKTAaX.

4. O6opynoBanue sl 00pabOTKH KOKHOTO IMTOKPOBA OBEII.

5. TpeboBanus, nperbsBIsieMble K KyITOYHBIM U TyIIEBBIM YCTAaHOBKAM.
6. TexHonornyeckue pacyeTbl KYOYHBIX U AYIIEBBIX YCTAHOBOK

1.4.2 Kpartkoe coaep:kaHue BONPOCOB:
1.00mme cBefeHHA 0 CTPUTAJIbHBIX YHKTAX,

Crpmxka oBell W TepBUYHAs 00pabdOTKa MIEPCTH OTHOCATCA K HamOojee TPYAOEMKUM U
OTBETCTBEHHBIM TEXHOJIOTUYECKUM OIlepalisM B OBLEBOJCTBE. HelmpeMeHHOe yCloBHE MOTYy4eHHs
BBICOKOKAYECTBEHHOHN IEPCTH — MPOBEACHUE CTPWIKKH B CXKAThle CPOKH: B TeueHHH He Oormee 1
Mecsla. ITO MOKET ObITh JOCTUTHYTO TOJIBKO OJarojapsi BHEAPEHUIO MAILIMHHON CTPUKKH OBell. B
HACTOsIIee BpeMsl CTPHKKa MeXaHU31poBaHa Ha 95%.

MammHHas cTpukKa OBell U MepBUYHAs 00paboTKa IMIEPCTH OCYLIECTBISIETCS], KaK MPaBUIIO,
Ha CTPUTAJIbHBIX NyHKTax. Takue MyHKThl pacnojiararorT B mnomemieHusx anuHod 50...80 M u
mupuHoi 8...11 M, rme ycraHaBiuBalOT 00OpyJOBaHHWE B OAMH WM JABa psafga. OHU HMEIOT
OTJIEJICHUs] CTPMXKKM W YIAaKOBKM pyH. Bce momemieHus: JOMKHBI OBITh CBETJIBIMH, UYUCTBIMH,
BbIOCJIEHHBIMM U TMPOAE3UH(UIMPOBaHHBIMU. [loJbl B MOMEIIEHUSAX CTALMOHAPHBIX IYHKTOB
JepeBsHHble. B oTneneHMn CTpUKKM MOHTUPYIOT CTpUTAJIbHBIE W TOYMJIBHBIE arperarsl,
TPaHCIOPTEPHI Ul MIepCTH. B oTeIeHNN yIIakOBKH YCTaHABIMBAIOT BECHI, CTOJBI JUIs KIIACCUPOBKU
IIEPCTU U IPECC.

Crprxka oBell B XO3AHCTBAaX JOJDKHA MPOXOIMUTH IO 3apaHee pa3paboTaHHOMY O0ILeMy
IUIaHY, B COOTBETCTBUU C KOTOPBIM COCTAaBJISIOT IUIaHBI pabOThl OTIENbHBIX Opuraa Ha KaxKablid
JIeHb, a TaKkKe TpaUKH MOArOHA OTap U MapIIPYThl UX JBMXKEHHS K CTPUTaJIbHbIM IyHKTaM. Bpems
Ha MEpPEeroH OT MECTa BHINACOB JI0 MYHKTAa CTPUKKU YCTAHABIMBAIOT B 3aBUCHUMOCTH OT MECTHBIX
yCIIOBUH, MPUHUMAsT CKOPOCTh MPOJIBUKEHUS OTapbl He Oojbiie 15 kM B aeHs. [Ipu 3TOM oBel Ha
IYHKT CTPMKKH TOATOHSIIOT 3apaHee, 4yToObl Mepej CTPUKKONM MX MOXKHO ObUIO BbIIEp)KaTh 0€3
kopMa 15...20 u u 6e3 Boab! §...10 4. CTpuub OBEll C BIAKHBIM PYHOM HEINb3sl, TaK KaK TakKas
HIEPCTh B KMIaX CaMOHArpeBaeTcs U MOPTUTCS.

[Tpu opranuzanuu TpyJaa Ha CTPUTAIBHBIX MYHKTaX OCOOEHHO TIIATEIbHO MPOIYMBIBAIOT
pacropsiiok pabodero AHS W OAEKIY CTpUTais. 3aTayuBaeT pEXYIIUWe TMapbl CIEHHaTbHO
MOJITOTOBJIEHHBII paOOTHUK.

CTpI/I)KKa OBCII BKJIIIOYACT B cels MOATOH OTaphbl K CTPUTAIIBHOMY ITYHKTY, IIOATOTOBKY
€C K CTPUIKKE, HCTIOCPCACTBCHHO CTPUIKKY, KIIACCUPOBKY U MPECCOBAHUEC ICPCTH.

2.TexHoJioru4eckoe 000py10BaHNe CTPUTAJIbHBIX IYHKTOB

JI71s KOMIUIEKCHOM MeXaHU3aluy MPOU3BOJICTBEHHBIX MPOLIECCOB HAa CTPUTAIBHBIX MyHKTAaX
U B BBIHOCHBIX I1€XaX BBIMTYCKAIOTCS KOMIUIEKTHI TeXHOJIOTH4Yeckoro obopynoBanust KTO-24, KTO-
48 u BCI1-24/200.

B cocraB KOMIIEKTOB BXOAAT AyeKTpocTpurainbHblie arperatel JCA-1J[ (¢ ogHoM
mamuakoi) U DCA-12I" (¢ 12 mammakamu).Arperat DCA-12I" nmpuMeHsieTcst A1 CTPUTAIBHBIX
nyHKTOB Ha 12, 24,48 u 60 pabounx mect. Ctpuranbhble MyHKTH Ha 24,48 u 60 pabounx mecT
000pYyIyIOT TYTEM CABAaWBaHUS DJIEKTPUUYECKUX CHIIOBBIX ceTeil arperatoB ODCA-12I" uyepes
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pactpeenuTeNbHbIe UTKH 0€3 KaKuX — MO0 JOMOJHUTEIBHBIX MepeAeoK. ArperaTbl MUTATCS
3JICKTPOdHEPTHEH OT ceTn nepeMeHHoro Toka 220/360 B. B MecTax He UMEIOIIMX 3JIEKTPOIHEPIHH,
arperaTbl MOTYT KOMIUIEKTOBATHCS MEPEBUKHBIMU 3JIEKTPOCTAHLIUSAMH.

Puc. 1. Cxema 9CA 12I"

Arperatr DCA-12I" cocroutr u3 aBeHaaunaty MamumHok MCO-77b s CTpuXKH OBell,
nBeHaauaty rudkux BasoB BI'-10 ¢ Gponeit u apmarypoil, 12-Tu HOJABECHBIX AJIEKTPOJBUTATENEH
AOJI-0,12-2c. Arperat yKOMITJIEKTOBaH TOYMIbHBIM anmnapatoMm TA-1 wim JTAC-350.

Mammnka MCO-77b BxiitouaeT B ce0sl pexXyIlluil anmnapar, Ha)KUMHOM, IKCIIEHTPUKOBBIN U
HIAPHUPHBIN MEXaHU3MBbI U KOPITYC.

Pexxymumil annapaTt npenHazHauyeH JUIsl Cpe3aHUs IIEPCTU U COCTOUT M3 HOXa U IpeOeHKH.
[Tpu pabGore MamMHKKM 3yObsi TpeOEHKH BXOJAT B IIEPCTh, PAacyechlBas W MOJJIEPKUBAs €€ INpH
cpe3anuu. Hox, coBepiiiasi BO3BpaTHO-IIOCTYINATENbHOE JIBUKEHHE, CPE3AET IIEPCTh, MOMNAAAI0IIYI0
MeXy 3yObsimu rpedenku. TonmuHa rpedeHku: 3,5 MM /17151 HOpMaJIbHON BBICOTHI Cpe3a MIEPCTH U 7
MM JJIs1 BBICOKOTO cpe3a. ['peOeHKM BBICOKOTO cpe3a MO3BOJISIOT MOJIydaTh Oojiee KaueCTBEHHYIO
OBUMHY IIpY CAAa4e€ MOJIOKAa HAa MsCO, COKpAIllaThb BpPEMs NMEPEAEPKKH CTPHIKEHHBIX XMBOTHBIX C
LEJIBIO MOTY4YEHHUSI MEXOBOM OBUMHBL. OBILIbI, OCTPUKEHHbBIE MAIIMHKAMHU C BBICOKUM CPE30M, JIy4Ile
HEPEHOCAT MOXO0JIOJIaHUs, UMEIOT OOJIbIINE MPHUBECHI. Takas TEXHOIOTUs 0COOEHHO MEepPCIEeKTHBHA
JUISL CTPUKKU OBELl POMaHOBCKOM MOPO/bI, KOXKY KOTOPBIX MCIOIb3YIOT JJI1 U3TOTOBJIEHUS LIyOHO-
MEXOBOU MPOIYKIIUH.

HaxumHol MexaHH3M, NPKUMAIOUIMM TOX K rpedeHke, o0ecreunBaeT MHUHUMAaJbHBIN
3a30p MEXIy UX PabOYMMHU MOBEPXHOCTSIMHU. DTOT MEXaHU3M CMOHTHPOBAH B MpPUIMBE KOpIyca
MAaIIMHKH.

OKCLUEHTPUKOBBIM MEXaHW3M IO3BOJIIET pabOTaTh MAIIMHKE NPU pa3AUYHbBIX MOJIOKEHHUIX
HKCHEHTPUKOBOTO U IMEPEJATOYHOIO BaJIOB, YTO YJy4IIaeT YCJIOBHUS SKCIUTyaTallud MOKOro Basa.
MexaHu3M uepe3 cucteMy Iepeaad npeoOpaszyeT BpamaTeabHO IBHKEHUE Bala IIEKTPOIBUTATENS
B KoJie0aTeNbHOE JBM)KEHUE HOXKA.

Kopmyc coennHsieT Bce MEXaHU3MBbl U OJJHOBPEMEHHO SIBIISIETCS PYKOSITKOM.

KauecTBO M CKOpOCTH CTPUKKH OBELl BO MHOTOM 3aBUCST OT PETYIHMPOBKU MAIIUHKU U
IIPABWJILHON 3aTOYKH PEKYILUX I1ap.

PerynupoBka MamuH mociae COOPKHM CBOAWUTCS K MPAaBHJIBHOM YCTAaHOBKE TI'peOEHKH,
IIOJIO’KEHUS phluara 1 K peryJIMpoBKe YCUIINS HAXKaTUs HOXKa.

Mammaka MCO — 58 B orimune ot mammakn MCO — 77b o0opyaoBaHa y3K03aXBaTHBIM
pexynmM anmnapatoM. Ee rpeGenka umeer neciTh 3yObeB, a HOX — TpU. Takue MalIMHKU
IPUMEHSIOT IIPU CTPUXKKE MOJIOJHSKA M OBEIl CO CKJIAJ4aToM KOXEW, a TakkKe AJIS MOACTPUKKH
MaToK mepen okoToM. Hebospinas mmpuna 3axBata rpedeHku (57,6 MM) CHMXKAeT BO3MOXKHOCTh
HepeCTpUra Mpu CTPUKKE HEOOJBIINX OBEILL.

Mammaka MCY — 200 B otmunu ot Mammakn MCO-77b o6opynoBana BMecTO THOKOTO
Bajla UIEKTPOABUIATENEM M IIHYPOM IUTAHUS, YTO 3HAYUTEIBHO IOBBIIIAET XapPAKTEPUCTHKH
MaIIMHKH. DTO MaHEBPEHHOCTh, CHMKEHHE IIymMa paboThl, MOBBIIIEHHE O€30MacHOCTH PabOTHI
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Puc. 2. Cmpueanvnas mawunxka MCY-200

CrpurajibHble MAalIMHKU C THEBMAaTUYECKUM U THJIPABIMYECKUM MPUBOJAMU TPUMEHSIOTCS B
HoBo#i 3enanauu u Apctpanuu. Hampumep, B kopmyce mammuku «2i6n Ctap» (ABctpanus)
CMOHTHUPOBAH ITHEBMATHUYCCKHUW JIBUTATEb, PAa0OTAIONIMIA OT CXATOro BO3ayXa (CTPUTAIBHBIN
arperar o0OpyJIOBaH KoMIpeccopoMm). Bo3ayX, HachIIIEHHBI MapaMd CMa30yHOTO Macia,
MOCTYIMAeT B IWIMHIP JBUTATElsd, PACHIMPAET M TOJKAET IMOPIICHb, MpPU 3TOM IMaphl Maclia
CMa3bIBalOT IMOBEPXHOCTh INIMHApA. Bam aBurarens sBiseTCS BaJlOM SKCLUEHTPUKA, KOTOPBII
COECIMHEH C pbhlYaroM M peXyluM anmapatoM. W3 mwimHapa cTpys oTpaOOTaBLIEro BO3IyXa
MPOXOAUT Yepe3 KOPIyC MALIUHKU K PeXyIIeMy amnmapaTy, cMa3blBas c€ TPYILIUECs JIeTalld, B TOM
yrciae HOX W rpedeHky. [lox HamopoM Bo3Iyxa HIEPCTh OBIBI OTCTpaHseTcss O paboueil 30HBI
MAaIIMHKH, TTO3BOJISISL CTPUTAJIIO BUJIETh 3TY 30HY.

[THeBMaTHueckasi MalllMHKAa B 3aBUCUMOCTH OT KOJMYECTBA MOCTYIMAIOIIETO BO3yXa MOXKET
OeccTyneHyaTo U3MEHSATh YUCIIO JBOMHBIX X0/0B OT 0 10 HECKOJBKUX ThHICSIY B MUHYTY. Bo3nyx B
MalIMHKY T0JIaeTCs MO TUIACTMACCOBOMY TMOKOMY NUIAHTY JJIMHON 10 3M, MOJCOEIUHSIEMOMY K
MarucTpagbHOMYy TPYOOIMpPOBOAY. YCTPOMCTBO MJIsl BKJIIOUEHHS MAIIMHKA B pabOTy BCTPOEHO B
KOPIyC MAIIMHKH, TTO9TOMY MAaIlIMHKa paboTaeT TOJbKO TOTJa, KOT/Ia CTPUTATb C)KUMAET KOPIYC

PYKOW.

[IpaBuiibHas 3aTOYKa pexyllled Mapbl MPOBOAUTHCS Tak. Ha nuck TodmibHOrO anmapara
BOJIOCSIHOM KHCTBIO HAHOCAT TOHKHM CIIOW HaXJayHOM cMecu, COCTOAIeH M3 HUTM(IOpOIIKa
Ne5...8, aBrorpakropHoro macia M6b nian M10b u kepocuna. Cmech 10KHA ObITH pa3BeeHa 10
COCTOSIHUS, IPU KOTOPOM OHa yJepXHBaeTcss Ha paboueil moBepxHocTH aucka. Hox u rpeGeHky
HaJEBalOT Ha IITU(THI AepKaTelisd Tak, 4ToObl 3yObsl ObUIM HamlpaBieHbl BBEPX, IPOTUB BPALCHUS
JMCKa. 3aTauMBaeMble JAMCK WM I'PeOEHKY JIETKO MPUXKMMAIOT K JUCKY Jiep)KaTeleM, MeJJIEHHO
nepemMeniasi MocJeIHUN BIPAaBO U BJIEBO IO MOBEPXHOCTH HMCKA, BBIXOJS 3a MpeAesbl 3aTOYHOM
MOBEPXHOCTU He Ooyiee yeM Ha 3y0 HOa WM JBa 3yOa rpebeHku. Haxum He J0KEH OBITH
CWIBHBIM, TaK KaK 3TO MOXET BBI3BaTh IEPErpeB U IMOTEPI0 KauyecTBa 3aTaynBaeMbIx map. B
npoliecce 3aTOYKH J0JDKHO HaOIr01aThCsl OOMIBHOE MCKPEHUE U3-TI0/ 3aTaYMBAEMON TOBEPXHOCTH.
[Ipu npekparieHuu MCKpeHUs HeoOXOIMMO BHOBb HAHECTH HAXKIAUHYIO MAcTy Ha MOBEPXHOCTb
Jucka. 3aTodyka 0e3 macTbl YCKOpSeT M3HOC MOBEPXHOCTH JHCKa M yXYIIIAET KaueCTBO 3aTOYKH.
[Tocne 3aToYKM MPOBOAAT NOBOJKY (Oosbiie mMacia). KauecTBo 3aTOUKH MPOBEPSIOT MO PEXKYIIUM
KPOMKaM, KOTOpbIE€ HE JOJDKHBI UMETh 3ayceHIleB. [IpocBeT Mexay pabodell MOBEPXHOCTHIO HOXKA
Wi rpeOeHKU U JIeKalbHOW JUHEWKOW He JospkeH npesbimaTh 0,05 MM. Bo m3bexxanun paHeHus
OBEIl MPH CTPHXKKE KOHIBI 3yObeB MPUTYIUIAIOT Ha HaKAAYHOM KaMHE, a 3aTeM MOJHMPYIOT Ha
JIepeBEe MATKON MTOPOJIBI.

B ABcrpanuu paspaboTaHa ycTaHOBKa JJii CTPUXKKHM OBEI] C MOMOIIBI0 MOIIHOTO Jiy4ya

nazepa. Hemoctatok — BBICOKast CTOMMOCTh, TPYAHOCTb o0ecredeHns 6e30nacHoil paboThl, HU3Kas
CKOpPOCTb pe3aHusl.
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Pa3zpabotan OMOXMMHUYECKUI METO CHATHS IIEPCTU C OBel. KUBOTHBIM Jal0T C KOPMOM
mukiiopochaMu, MUMO3MH WM JIPYrOil Ipemapar, CIIOCOOCTBYIOIIMN pPa3pyHICHUIO JTYKOBHII
mepcTuHok. Yepes 9...12 naHei mepcTh NOJIHOCTHIO OTACIAETCS.

HecmoTpsi Ha MHOTOUMCIIEHHBIE TIOMBITKU CO3/1aTh Pa3JIMYHbIE HOBBIE TEXHUUYECKHE CPEICTBA IS
CTPUWXKKH OBEIl €IlIe JI0JIr0€ BpPeMsi OCHOBHBIM pabo4yMM OpraHoM OyJeT OCTaBaThCsl CTpPUralbHas
mammHka. Ctpuranu Beicokol kBanmudukanuu octpuraior 300...350 oBenr 3a pabouuii JieHb.
Pexopncmen mupa HoBozenannckuit crpurans I'. boysn octpur 560 oBer 3a 9-yacoBoii pabounii
JIEHb.

3.0pranu3anusi TpyJa Ha CTPUTATbHBIX MYHKTAX.

[IpuMeHsIOT TpH BHAAa MAIIMHHONW CTPMXKKHU OBEI: HAa CTOJIaX (CTesuiaxax), HOTOYHYIO (Ha
KapyceJIbHBIX 1 KOHBEHEPHBIX YCTAHOBKAX) U CKOPOCTHYIO.

Cmpudicka Ha cmonax — HauMEHee INPOU3BOIUTENBHBINA CIIOCO0, MpU KOTOPOM OJMH
CTpUrajb JOCTaBISeT OBLY K paboyeMmy CTOJY, CTPHXKET, COOMpaeT M CJIAeT IIEepcTh Ha
KJIACCUPOBOUYHBIM cTON uiau Ha Bechl. CTpuraiab TakkKe 3aMEHSET, PEeryJupyer, CMa3bIBaeT
PEXKYILYIO ITapy MALIUHKKU U BBIIOJIHAET BCIIOMOIaTEIbHBIE OIIEPALIVH.

Ilomounasa cmpudicka 3HAYUTENBHO obneryaercst TpyA cTpuraneil. Ha ogaom u3 5 ctomnos
(GuKCHpYIOT OBLy Ul CTPHXKKH, Ha OCTalbHbIX 4 — cTpuryr. IlonaBanbiuk JIOBUT B 3arose,
MOATACKMBAET K YCTAHOBKE M IMEpEeMENIaeT OBIy OT OAHOro crpurais kK apyromy. IIpomecc
CTPWXKKH JIETUTHCS. Ha 4 Olepalnyy, BBIIOJIHAEMBIE OTIAECIBHBIMU CTpUraAMH. Kakaplii u3 HUX
CTPUXKET TOJBKO CTPOrO OINPEAENIEHHBIM YYacTOK OBIIBI, YeM M 00ecleyuBaeTcsi MOTOYHOCTD
CTPUXKKH.

KonBeifepHast ycTaHOBKa MpejcTaBisieT cOOOW JMHEWHBIM JIEHTOYHBIM TpaHCIopTep.
Crpuranu pasmemarorcs ¢ 00erX CTOPOH TPaHCIOpPTEpa M KaXblil M3 HUX BBIMOJHSIET CTPOTO
orpeeneHHsble onepaun. O6cayxuBaroT KoHBeiep 11 yenosek.

JI0CTOMHCTBO — HE TPEOYIOTCS CTPUTAIN BBICOKOW KBATU(DHUKAITIH.
Henmoctatok — TpyIHOCTE KOHTPOJISI paOOTHI, BHITTOTHSIEMOUN KaXIbIM CTPUTAJIEM.

Cropocmuas cmpudcka HanboJee mporpeccuBHa. B Hareit ctpaHe ee Hayaau BHEIPSTH B
1958 r. OcHOBHBIE IIPaBUJIA U IPUEMBL:

1.Hanmensb1ue 3aTpaThl GPU3NUECKOTO YCUITUS CTPUTalls IIPU CTPHIKKE.

2.ympaBlieHUE TIOJOKEHWEM TeJa OBIBI TpU CTpHkKe. HeoOXommmMo dYacto MeEHSThH
II0JIO’)KEHHE OBIBI B COOTBETCTBUM C XOJOM CTPMXKKHU. IIpu ympaBineHUM OBLIOM CTpUTralb IOJIKEH
CTpPEMUTHCS BbIpabOTaTh yMeHHE OalaHCHUpPOBAaThb CBOMM TYJIOBMILEM IO OTHOLIEHHMIO K IIEHTPY
TSKECTH HAaXOJSALIEICS Y HETO B HOI'axX OBIIBI.

3.HaMMEHBIIIee YHCIIO MPOXOJ0B MAIIMHKOW. Ha Xopomieli momMecHo# oBIle JOCTaTOYHO
czenarb okojo 55...60 mpoxoa0B MAIMHKONW. DTO 3aBUCHUT OT UCTIOJIB30BAHUS IIUPUHBI TPEOCHKH.

4 ycnonb30BaHUE B pabOTe CTpUTaAS JIEBOM PYKH W HOT. VMICKyCCTBO ympaBiieHHs OBIIOM
COCTOUT B TOM, UTOOBI, yJepXKHBas €€ TIJaBHbIM O0Opa3oM HOTraMH, OCTaBJIATH JIEBYIO PYKY
CcBOOOIHOM.

5.He J0nycKaHue TPaBMUPOBAHUS KUBOTHOTO.

ITocne cTpwXKu OBIy 00s3aTebHO  00pa0daThIBAIOT  PACTBOPOM  KPEOJIWMHA C

TeKCOXJIOPAHOM B KYITOYHOW yCTaHOBKE, YTOOBI IPEJOTBPATUTH 3a00JIeBaHHE YECOTKOM.
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4. ObopynoBaHue 1Ji1 00padOTKH KOKHOI0 MOKPOBA OBell.

Ha oBmax mapa3uTtupyroT 4eCOTOUYHBIE KJICUIH, KOLIApHbIE KIIEHIH, OBEYbH KPOBOCOCKH,
HOCOBOM OBOA OBel, MsCHble Myxu. /Jlns OoppOBI C SKTOmapasuTamMd C JIYeOHOH W
npodumakTuyeckon nensiMu oery 1-2 pasa B roJ 00padaThIBalOT MHCEKTOAKAPAIMIHOMN KUIKOCTHIO
(Kpeanuno-rekcaxiopaHoBasi MJIM MUHEPAJIbHO-MACIISIHHASL SMYJIbCHUS).

Cnocobsl 06pabomu KOAHCHO20 NOKPOBA 08el.:

1. Kymnka B mpoOIUIBIBHBIX BaHHAX;

2. O6paboTKa CTPYSIMHU KUIKOCTH;

3. KomOunmnpoBanHast 00paboTKa.

Cpoku obpabomku pasHvix NOI0803PACMHBIX 2PYAN

- B3pocabix oBell - uepes3 5 qHEH mocie CTPUKKH;

- SIrHAT - ¢ TpEXMECSYHOr0 BO3PACTa;

- OTKOPMOYHOE TMOT0JIOBBE - MEPEJI MOCTAHOBKON Ha OTKOPM;

- B ciydae oOHapyKeHHs Y4ECOTKH - ABAKIBI C IBYXHEICIbHBIM HHTEPBAJIOM.

1. Kynounvie eannbi

Knaccughuxayus eann

1. ITo Tuny

1.1. CrauuroHapHble MEXaHU3UPOBAHHBbIE;

1.2. CraunoHapHbI€ ¢ epeIBUKHBIMUA KYITOUHBIMH YCTaHOBKAMH.

2. [To Tumy ycTpoKiCTBa, MMOJAIOIIETO OBEIl Ha 00padOTKyY

2.1. CopacsiBaromue (Hanbosee pacnpocTpaHeHbl);

2.2. Ilorpy:xHble.

Haubonee Tpynoemkas omepanus npu oOpaOoTKe oOBell, - MOATOH MX K BaHHE. OTO
BBI3BAHO TEM, YTO KPEOJMHOBAas OSMYIbCHUS OONagaeT, CHJIBHBIM CHEIH(PUYECKHM 3armaxom,
KOTOPbIIl HAallOMUHAET KMBOTHBIM O Mpeablayliei o0padoTke. OBIBI NpU cOpachIBaHUM B BaHHY
MOJIBEPTAlOTCS CHIIBHBIM (DMU3UYECKAM BO3JICHCTBHSAM, 3ariaThlBalOT AMYIBCHIO M OILYIIAOT
AOKEHUE B MECTaX MOPEe30B, CACNaHHBIX BO BPeMs CTPUIKKH, TOITOMY ITOJIOTHATh X Ha MOBTOPHYIO
00paboTKy K BaHHE OYE€Hb TPY/IHO.

PaccmoTpuM ycTpoiicTBa IS T0/1a4M OBEll K BaHHE.

Copacuvisarowue ycmpoticmea:

1. Tonkaromas Tenexka (BanHa 0KB)

TOJIKaromasa TCJICKKa

v

OKYHATCJIb

Puc. 1. Cxema pabomur moaxaroweti menexicku
Henocrarku: 1. TpaBmbl (Tubenb) >KMBOTHBIX MpPHU OTAEICHUU TPYIIBl MalbllaMU
TeNeXKKHY; 2. YTorueHue (rubenb) )KUBOTHBIX MPY OJTHOBPEMEHHOM OKYHAaHUH B BaHHY 25-35 roJioB.
2. TpancnopTepsbl: JICHTOYHBIN U3 TPOPE3UHEHHOMN JICHTHI WU IIEOYHO-TIIAHYATHIH.
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[IpeumymiecTBa: oTcyTcTBUE (DaKTOpa TOJIKAHUS, MEIJICHHOE ONMYCKAaHUE OBEIl B BaHHY,
BBICOKAsl IPOU3BOAUTEIBHOCTh, IOTOUYHOCTb.
3.TpancnoprepHas KOHBEHEPHO-KOJbLIEBasi YCTaHOBKA

Kombnesoit
TpaHcropTep

OTCTONHUK

Puc. 2. Cxema xonsetiepno-Kobyesol Kyno4Hou yCmaHo8Ku

Yacrora Bpamienus - 0,76 MUH

Henocrarku: 1. TpyaHocTs 3aroHa oBel| Ha TpaHcHopTep; 2. YXojA OBell Ha3zal U B
cTopoHbl; 3. YacTeie TpaBMbl KOHEYHOCTEH JKMBOTHBIX MEXAY KPOMKOW CTEHOK U MOBEPXHOCTHIO
TpaHcnoprepa.

4. YCTaHOBKH BBIABUKHOTO THIIA

B ycranoBke CapaToOBCKOro MHCTHTYTa MEXaHHU3allMu C.X. (pacmpocTpaHeHa B Poccun)
POJIb MIPEAKYIOYHOTO 3aT0OHa BBITIOIHSET KOIapa, K KOTOPOH MPUMBIKAaeT ycTaHOBKa. OcOOEHHOCTh
YCTaHOBKH - HATMYME OETOHUPOBAHHOW MIIOIIAJKK C HAKJIOHHBIM IOJIOM, Ha KOTOPOH y OBEIl IIepeT
KYIIaHUEM CMBIBAIOT T'PSI3b C KOTIBIT

Henocratku: 1. Manas BMecTUMOCTh BbIABIXKHOTO moja (40-60 oBelr), MO3TOMY MHOTO
BPEMEHM TPATUTCS Ha YacThl 3aroH OBEll Ha IUIaTGOpMy, UYTO CHHUXKAET IPOU3BOJUTEIILHOCTD
Tpyna; 2. OTCyTCTBYeT MEXaHW3M, MPUHYAUTENbHO TOJAONIMi oBell Ha Tmiardopmy; 3.
TpaBmupoBanue koHeuHocTel; 4. TpeOyercs TuiaTelbHOE HAOJIOJIEHUE 3a JKUBOTHBIMHU, 4acTOE
MaHEBpHpPOBaHUE TUIAT(HOPMON, YTOOBI MPEAOTBPATUTH 3aTSATMBAHWE HOT MEXAY MiaaTdopMoirl u
CTEHKOM.

5. YcTaHoBKH ¢ HakIoHsromIelcs rmiomaakoii (Kazaxcran u Kuprusus)

HaxkmonHas Tenexxka

Puc. 3. Cxema ycmanogxu ¢ Haknousowencs niowaoxoll

Henocrarkn: 1. TpaBMHpoBaHME KONBITEI] U KOHEYHOCTEM INPU CKOJIBXKEHUH IO IOy
iomaaky; 2. OTCyTcTBUE NPUHYAUTENBHO MOJAOIIEr0 MEXaHU3Ma.
6. YcranoBku xantozuiinoro tumna (KVYII-1 - konctpykuuu [lonrasckoro)
HenocraTok: Pe3koe cHIkeHHE TPOU3BOAUTENHFHOCTH TIPHU MTOBTOPHBIX 00paboTKaXx.
7. YcraHoBKa cO cOpachIBAIOIIUM MeXaHU3MOM «Oeryimas BosHay YIIK-300
8. KoMOMHHUPOBAHHOTO THIIA - TOJKAOIIAS TEJIekKKa + HAKJIOHSOIasics ardopma
OcHosHbie mpeho6aHnus K KYNOUHbIM YCIMAHOBKAM:
a) K pa3MELIEHUIO0 YCTaHOBKHU:
1. PoBHas momanka;
2. He 6mmxe 500 M OT €CTECTBEHHBIX U UCKYCCTBEHHBIX BOJJOEMOB;
3. He menee 50 M OT 31aHMiA, CKOTHBIX IBOPOB H IPYTHX C.X. 0OBEKTOB.
0) 300BeTepUHApPHBIE:
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1. KonnenTpanus pactBopa: rekcoxiopas - 0,25-0,3%, kpeamun 0,25-1,5%);

2. Temmeparypa: cMemmBaHus KOMIIOHEHTOB - 60-65°C, xynanus - 20-25°C;

3. Dkcnosurus - 30-60 ¢, ¢ ronosoii 1-2 ¢;

4. OnTuMalnbHbBIE pa3Mepbl BaHHBL: riayonHa 150-160 cm, mupuHa - He MeHee 650 cMm B
BepxHel yactu, 450 cM B HIKHEH 4acTH, ONTUMAIbHBINA 00beM - 15-17 M3;

5. BeicoTa cOpackiBanus - 0,5 m;

6. Obecneuenne cBOOOIHOTOE ABIKEHUS )KUBOTHELIX B BaHHE;

7. llonHoe cMauumBaHUE KOXKHOTO MOKPOBA OBELl BCEX MOPOJ MPH COXPAHEHUH YHUCTOTHI
HIEPCTH.

B) TEXHUKO-DKOHOMHUYECKHE:

1. IMousBogutenbHOCTH - HE MeHee 300 B3pOCIBIX OBEIl 32 CMEHY IPH OOCITYKUBAaHUH 3
pabounmu;

2. UToroBelil pacxoi >KMIKOCTH Ha 1 ToJIOBY - 4 IUTpa - HA CTPHXKEHHYIO OBILY, 6-3 nuTpa
- Ha HEOCTPIKEHHYIO;

3. YcranoBiieHHAss MOITHOCTh - He Oojiee 25 kBT;

4. MetannoeMKkocTs - He 6omnee 10 T.

Llozpyarcnvie ycmpoticmea:

a) ¢ omyckaromelicsa kietbto (MKY-1 MexaHnusupoBaHHas KyMouHasi YCTaHOBKA) - OBEIl
TOJIKAIOIIEH TEJEKKOM 3aroHsI0T B KJIETh M OMYCKAalOT B BaHHY. CeTka, NMepeKphIBaroIias KIETh
CBEpXy, oOecreynBaeT OKyHaHUE MX C TOJOBOM Ha 2-3 c. 3aTeM KJeTh MOJAHUMAIOT U BBIMYCKAIOT
J)KUBOTHBIX B OTCTOMHBIN 3ar0H.

[IpeumymiecTBa: OTCYTCTBHE pe3KuX (U3NYECKUX BO3ACHUCTBUIA, MOITOMY MpHU
MOCIIEAYIOMUX 00pa0b0TKax OBIIBI MIYT Ha 00pabOTKY TaK ke, Kak U B TIEPBBIN pas.

Puc. 4. Cxema ycmarnoexu ¢ onyckarowelicsi Kiemuio
0) c 3amomusiembiMu OacceliHamu (YKO-750) - 2 GacceifHa, cucteMa pa3OpbI3TUBAHUS
KHUJIKOCTH, OaccelHbl muiuHapuueckue o010 M, roy6una 1,2 M. 3anofHSIOT OJUH - BO BTOPOM
3aronstoT 250-280 oBery, nepekauynBalOT IMYIbCUIO U3 TIEPBOTO BO BTOPOM, TOJIOBBI 00padaTHIBAIOT
pazOpBI3TUBAHUCM.

N - — _

Hacoc

Puc. 5. Cxema ycmarnosxu ¢ 3anonusemvimu baccetinamu
Mexarnuzayus nooauu osey K 8aHue
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5. TpeGoBanus, npeabsBJsieMble K KyIIOYHbIM U AyIIeBbIM YCTAHOBKAM

OBuBI 00JE3HEHHO pearupyroT Ha IpPOLECC KylaHWs, M MOJOTHAaTh UX K BaHHE OYEHb
TpyaHO. [l 31Ol onepanuu npusiekaroT 5-10 yenoBek U 3aTpauynBarOT 0oJiee MOJIOBUHBI BpEMEHU
Bcero texmpouecca. s obieryeHus npouecca Mnojadd >KUBOTHBIX K YCTAHOBKaM IPUMEHSITCS
CJIEAYIOIINE IPUEMBI:

1. 3aroHSIOT OBEII C ABYX CTOPOH TaK, YTOOBI OHU BUICTH APYT IPYTa;

2. Psiom ¢ BaHHOM pa3MeIiaroT KJIETKY, B KOTOPOH MOMENAI0T HECKOIbKO MPUMAHOUYHBIX
OBEIl U KO3;

3. Pacnonararot oBell Tak, YTOObI OHU BHJIEJIH )KUBOTHBIX B OTCTOMHOM 3aroHe;

4. Micionb3yIoT KO3J1a-BOYKaKa, 32 KOTOPBIM OBLBI UAYT 00Jiee OXOTHO;

5. 3aroHsIOT ¢ HOMOIIBIO CIIELUAIBHO 00YUYEHHBIX CO0aK;

6. CTaBsT yCTaHOBKY BIUIOTHYIO K KOILIApe, OTKY/1a ’)KUBOTHBIE XOPOILIO UJIYT HA CBET;

7. IlpeakymnouHblii 3aroH JA€ISIT Ha HECKOJBKO YacTel M MEpPeroHsoT OBEll U3 OJHOrOo B
JIPYrou Mociaea0BaTebHo;

8. Jlns yMeHbLIEHHs 3alaxa KpeoJIMHA CTaBAT MPEAKYHNOYHBIH 3aroH C IOJBETPEHHON
CTOPOHBI.

HauOonpmmii 3 ekt nocturaercs npu KOMILUIEKCHOM MCIIOJIb30BaHUH BCEX CIIOCOOOB.

Heoocmamku eann:

1. Bosnb1oii pacxo BOJbI U Ipenapara;

2. HecTaOMIbHOCTB KauecTBa SMYJIbCHH;

3. OtpunarenbHble OCIEICTBUS Ha BOCIIPOU3BOCTBO OBELl;

4. 3arpsi3HeHHUE OKPYKAIOIIEH CPeIbl.

dakTH4eckuil pacxon *kuakoctu Ha 1 oy - 10 T., T.K. SMYJIBCHUIO UCIOJIB3YIOT TOJIBKO
OJIUH JICHb.

2. [Iywesvle ycmanosKu

OnpBICKUBAIOT CTPUKEHHBIX OBEI] MPOTHB dcTpo3a smyibcueir TXM3, JIJIBO,
NECTULIU/IaMU, U HE MEHee 2-X pa3 - IPOTUB BOJIb(papTHO3A.

IIpeumywecmea oyuiesvix yCcmaHoGoK:

1. Menpmmii B 3-5 pa3 1o CpaBHEHUIO ¢ BAHHAMH PacXoJ] SMYJIbCUU;

2. OrcyTcTBHE TPABMUPOBAHUS )KUBOTHBIX;

3. BO3MOXHOCTB NIEPEABUKEHHS YCTAHOBKH.

Buowvl ycmanosok:

1. C HemoABMKHBIMH PACHBUIMTENSIMU (KaMephl MPSMOYTOJIbHONW (OPMBI, HaJl KaMepoil U
[0 €€ TOJY MPOJIOKEHBI TPYObl, B KOTOPHIX BBICBEPJIEHBI OTBEPCTHS WJIM BMOHTHPOBAHBI COILIA),
KHUJIKOCTh K PACIIbUTUTENSM 110/1aeTCsl LIEHTPOOEKHBIM HACOCOM.

Henocratku: 1. HeoOxonuM Hacoc MOBBIMIEHHOW MPOU3BOJIUTENBHOCTH, 2. OTCyTCTBHE
paBHOMepHOCTH 00paboTku oBel, 3. HemomHoe cmaunBanue mepctd, 4. Mimeer MecTo MOUIHBIN
MOTOK (M3-3a OOJBIIOTO KOJUYECTBA PACIBUINTENEH), YTO 3aTpydHSAET (PUIbTPALMIO dMYJIbCUU U
IPUBOJUT K U3JIUILHEMY €€ OXJIAKICHHUIO.

2. C TDOIBWXKHBIMHU pacCHbUIMTENSMU (KpYIJIble KaMmMepbl, B KOTOpPBIX BEpXHHE
pa3OpbI3TUBATENN pa3MElIeHbl B TOPU3OHTAJIBHBIX MITAHTaX, BpalllaloIluXcs TOJ JeicTBHEM
PCAKTUBHBIX CHJI CTPYyH kuakocTH 1o npuHnuiy CurnepoBa CIY-800 - ycraHOBKa KOJIBIIEBOTO
TUna, ABTCpayus).

3. YcraHOBKM KOMOMHUPOBAaHHOTO Tuna (OBELl MMOAAIOT B BAaHHY, FOJIOBY, YacTb IIEU U
criuHBI 00padaTeiBaroT cTpysimu YKO-750).

4. IlepeaBUKHBIE YCTAHOBKH

VYcranoBku 3aBoga «l'muapompecc» u ABcrpanuiickoit ¢upmer «lammketn». Kamepa,
CMOHTHpPOBaHHass Ha OJHOOCHOM IIpHlene, JBa Oaka uId KHMJIKOCTH, HACOCHBIM arperar,
YCTPOMCTBO AJIs1 PUIBTPALIUH U cOOpa KUKOCTH.

B BepxHHE M HW)XKHUE PACHBUIMTENN KUAKOCTb MOAAETCS MONEPEMEHHO. DTO MO3BOJISET
OBIIE HOPMAJIBHO JIBIILIATh HE3ABUCUMO OT TOT'O, OIYILIEHA WX [TOIHATA €€ I0JIOBA.
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5. KusotHoBomueckue onprickuBatenu (LLPP - JIC/I-3M-1, BJIM-2)

6. Cranok mis obpabotku cBuHe m xpsikoB COXK-1 (mBe kamepbl - sl CTpYHHOM
00pabOTKHU U 7S CYIIKU KaTopupepom).

Heoocmamku 0ywesvlx ycmanosox

He Bcerma oOecrneunBaeTcss KaueCTBEHHOE MPOMAYMBAHHUE MIEPCTH W, B CBS3H C ITHM,
00paboTKe MmoJIjIeKaT TOIbKO CTPUIKEHHBIE )KUBOTHBIE.

Bcromoeamenvroe obopydosanue 0yuiegulx u KynOUHbIX YCIMAHOBOK

1. IlogorpeBarenu SMyJIbCUU - TAPOBBIE U ANNEKTpoAHbIe. [lapoBbie - UCTOIB3YyeTCsS KOTeN
KB-300, oronuTenpHas cucTeMa W TMaponpoBoj. BiusHue »siekTpoHarpeBa Ha 3MYJIbCUIO
HEJOCTAaTOYHO H3YyY€HO, MO3TOMY CHauyaja HarpeBaloT BOAY, a MOTOM J0OaBISIOT MaTOYHBIN
pacTBop.

2. CpenctBa puiIbTpAIMK SMYIBCUH.

OBLBI CUJIBHO 3arpsi3HSIOT SMYJbCHI0. HoramMmu OHU 3aHOCST NECOK, IMbUIb, U3 IIEPCTH
TaK)Ke BBIMBIBACTCS IMECOK, MbLIb, CEMEHA PACTCHHI, )KUPOIIOT, [IIEPCTHBIC BOJIOKHA U CEYKa MOCIe
cTpwkku. OT HCIyra )KUBOTHBIE MCTIPAXHAIOTCA. B cpegHeM KONIMYECTBO TPs3U OT OJIHOM OBIIBI
nocturaer 200-400 r. B kynmounoii ycranoBke MKVY-1 3a nenp paboTbl ckarumBaercs 10 3 M
rpsi3u. [lpu 3arps3HeHUH dMYJIbCUHM KOHILIEHTPAIMs aKTUBHBIX U30MEPOB B HEll nmagaet. JKuaKocTs,
CTEKarolIas ¢ OBell, COOMpaeTcsi B OTCTOMHUKY, PUIBTPYETCS U UCIIOJIb3YeTCsl TOBTOPHO.

6. TexHoJlornYecKue pacuyeTbl KyNOYHbIX H AyIIEBbIX YCTAHOBOK

JIHeBHOM pacxo/l KHUAKOCTH B BAaHHE
A=StN+ A
rae S -TUIONIab MOBEPXHOCTH KOKHOTO MOKPOBA OJHOMN OBIIBI, M2 (oBuematoxk — 1,0 — 1,8
M , 6apanoB - 2,0 - 2,6 M2.)
Tp - OCTaTOYHOE HACHINIEHUE IIEPCTHOTO TOKPOBA OBEIl KHUAKOCTHIO, Kr/M?
N - KOJIMUEeCTBO OBEIl, 00pabOTaHHBIX 32 OJTHY CMEHY
Ag- KOTUYECTBO KUIKOCTH JIJIsl OJHOMN 3apsiIKU BaHHBI, KT
70=01+Col
rae Cp - k03D (PUIIMEHT, YUUTHIBAIOIINNA TUIOTHOCThH IIEPCTHBIX BOJOKOH Ha 1 MM? B HX
TOJILIUHY (J171s1 TpyOOLIEPCTHBIX U OMYTrpyOOLIEPCTHBIX 66 Kr/M3)
| - TMHA TIIEPCTHRIX BOJIOKOH.
JIHEeBHOI pacXo[l KUJKOCTH B Kamepax:
KomnunuecTBo KUIKOCTH, TOJAHHON Ha OBEll, JOKHO MPEBBIIATh TpedyemMoe s TOTHOTO
HachlleHus B 2,5 - 3 pasa.
Bpewmst o6paboTku:

Toa " Oc O K
p-Q

Tmax - IPEAEIIBHOE HACKIIICHUE, KI/M>

O¢ - BEIMYMHA, MOKA3bIBAOIIAS, BO CKOJIBKO pa3 MOBEPXHOCTH OBIIBI OOJIBINIE IIOMIAAN, HA
KOTOPOW OHH pa3MEIICHbI

S - momanas Kamepsl, M

k -2,5...3,0 - koo dunmeHT pacxo/ia KUAKOCTH

Q - HTHTCHCUBHOCTb T10J1a4YH KHJIKOCTH, M/e

P- TUIOTHOCTB AMYJIbCHH, /M

[IpenenbHOE HACHILLIEHHE

t, >

tmax= 0,3 + Cp |
Ch - KOO(PUIEHT, YYUTHIBAIOIIMNA XapaKTEPUCTHKY IIEPCTHOTO TOKpoBa (I
rpyOoIIepCTHRIX U TOyrpyoomepcTHhIX Cp= 220 KF/M3)
I - JJIMHA HICPCTHBIX BOJIOKOH, MM
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1.5 Jleknus Ne 5 (2 gac).
Tema: «MaTemMaTHyeckoe MOJETMPOBAHUE TEXHOJOIHYECKHX MPOIECCOB B JKUBOTHOBO/ICTBE.
MexaHu3anus yaajJeHUsi HAB03a U3 MOMeIIeHH i U BBITYJIbHBIX IBOPOB»

1.5.1 Bonpocs! Jiekuum:
1. Krnaccudukanus mpoueccoB TNEPBUYHONW NEPEpabOTKH  CEIIbCKOXO3SICTBEHHOM

MPOIYKLIUH.

2. ANTOpUTM MaTEMaTHYECKOrO0 MOJEIHMPOBAHHUS IIPOILIECCOB IEPBUYHON IepepabOTKH
npoaykuuu B AIIK.

3. Cuctembl JIUHEHHBIX YPABHEHUH ................

4. ®Ou3ndecKue CBOMCTBA U XUMUYCCKHM COCTAaB HAaBO3a.

5. Mexanu3zaius yaaJIeHus: HaB0o3a U3 MTOMEILCHH.

6. O0e33apakBaHKe U XpaHEHHE HABO3a.

7. KomnoctupoBaHre HaBO3a M MAIIMHBI JJI €r0 BBIBO3KH HA ITOJIS

1.5.2 Kpartkoe coaep:kaHue BONPOCOB:

1. Knaccudgukanus npoueccoB NepBUYHON MepepadoTKH CeJIbCKOX0351iiCTBEHHOM
NPOAYKIHHA
Bcé mHOTOOOpasme mporeccoB mepBUYHON mnepepadoTku mpoxykuuu B AITK moxHO
KJIacCU(UIIUPOBATh CIEAYIOIIUM 00pa3oM.
1.1 YacTuuHoe 00e3BOKHBAHHE BBICOKOBJIAKHBIX NMPOAYKTOB TePMHYECKHM
crnocodom:
1.1.1. Cymika 3eneHOW TpaBbl C IIENIbIO IOJIyYEHHUS CEHa)ka, CeHa, TPABSIHOW MYKH;
1.1.2. Cymka (pykTOB, SITOJ, OBOIIEH, TPUOOB;
1.1.3. Cymka HaTypaJbHOTO MOJIOKA C LEJIbI0 MOJIYYEHMs] CTYyHIEHOIO WM CYXOro MOJIOKA;
1.1.4. Cymka HaTypaJlbHbIX CIIMBOK C AHAJOTUYHBIMH LIEJSIMU;
1.1.5. Cymika cBeXHUX KypHUHBIX SIUI - SUYHBIA IMOPOLIOK;
1.1.6. Cymka psiObI, Msica;
1.1.7. Cymka KpOBSHOM MYKH Ha HPEANPHUATHAX IO yOOI0 CKOTa — KpOBSIHAas MYKa;
1.1.8. Cymika cpIporo 3epHa; CbIPOrO CEHa;
1.1.9. Cymka MakapOHHBIX M3IEJIHA B IPOILECCE UX IPOU3BOJICTBA;
1.1.10. Cymka cyxapeit u3 XJ1ieO0OYITOUHBIX H3ACIUN;
1.1.11. Cymxka coka caxapHOW CBEKJbl B NpOIECCE NPOU3BOJCTBA caxapa;
1.1.12. [leperonka BOJbI C LEIBIO MOJYYEHUS NUCTUILUIMPOBAHHON BOJBI;
1.1.13. Ileperonka crnupTocoAepKalluX >KUAKOCTEH C UEIbI0 MOJYYEHHUS >KUIKOCTEH C WUHBIM
COJIEpKAHNUEM CIUPTa;

1.1.14. Cymxka cTpoUTEIbHBIX MUIOMAaTEPHUATIOB
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1.2. MexaHudeckoe pasjejieHHe CbhbIPbeBbIX MPOAYKTOB HA COCTABHbIE KOMIIAHEHTBHI
OT’KHMOM B I0JIe LHEHTPOOeKHBIX cuJ (HeHTPpUudyrupoBaHue ), OTCTOEM B IoJIe
TPAaBUTALMOHHBIX CHJI,

NpeccoBaHUEeM, pa3JeJileHHeM Ha pelleTHbIX KJaaccupukaropax, (UIbTpax, MarHUTHBIX
cemaparopax:

1.2.1. OT)KUM COKOB 3€JICHBIX TpaB, COKOB CBEXHUX Sroi, PpyKTOB, OBOIIECH;

1.2.2.0TkMM pacTUTENbHBIX Macesl U3 CEMSH MAaCIMYHBIX KYJbTYp;

1.2.3. Paznienienne MoJIOKa Ha CIMBKH M 00€3KUPEHHOE WM HOPMAJIM30BAHHOE IO KUY
MOJIOKO);

1.2.4. Paznienenue >KUJIKOTO HaBO3a Ha TYCTYIO U OCBETJICHHYIO JKUIKYIO (Gpakiuu;

1.2.5. Ouncrka 3epHa OT MOCTOPOHHUX IpPUMECEH;

1.2.6. CopTupOBKa CHIMYYHX CTPOUTEIBHBIX MaTEPHUalOB, 3¢pHA Ha pa3MEpHbIC (PaKINU;
1.2.7. OuncTka MOJIOKA, PACTUTENBHBIX M MAIIMHHBIX Macell OT MEXaHWYECKUX MpHUMECeH;
1.2.8. Moiika KOpHEMJIOJIOB.

1.3. CMemBaHMe Pa3jMYHBIX BelIECTB MexAY CO00H C LeJbl0 MOJYy4YeHHsl cMecell ¢
3aJaHHBIMH (PU3UKO-MeXaHHUYeCKHMH,

XHMHYECCKMMHM M/ OMOJIOTHYeCKHMH CBOMCTBAMM:

1.3.1. CMemmBaHue MOIOIMIMX M JE3UHOUIUPYIONINX BEIIECTB C BOJOI;

1.3.2. BBICOKOKOHIIEHTPUPOBAHHBIX SJ0B, YAOOPEHUN C BOJIOM C LIENBIO TMONMy4YeHUs pabodymx
pacTBOpOB;

1.3.3. T'opsiueii 1 XOJIOAHOM BOJBI C LENbI0 MOJYYEHHUS TEIUIOH BOJBI;

1.3.4. CepHOll KUCJIOTBI C JUCTWUIMPOBAHHOW BOJOM JUISl IOJYYEHHUs DJIEKTPOJUTA CBHHIIOBBIX
KHUCJIOTHBIX aKKyMYJSITOPHBIX Oarapeii;

1.3.5. Cyxoro mojioka ¢ BOJOW JJIA TMOJTYYEHHUST BOCCTAHOBJICHHOTO MOJIOKA ( MOJIOYHBIN
HAIUTOK );

1.3.6. CIUBOK ¢ MajOXHMpPHBIM MOJIOKOM HJIM O0€3’)KUPEHHOI'0 MOJIOKA C BBICOKOXHPHBIM
MOJIOKOM C IIeJIbI0 TMOJIy4Y€HUsI HOPMAJIM30BAHHOTO IO KHUPY MOJIOKa;

1.3.7. Cniupta ¢ BOAOW M MHKpOAOOaBKaMHU /JIsi MOJTYYEHHs] CIUPTHBIX HAMHUTKOB;

1.3.8. CMmemmMBaHue pa3iIMYHBIX KOPMOB MEXIy COOOH JUIs MOJYYEHUsS KOPMOCMECEH;

1.3.9. Myku ¢ BOmOI M MHUKpOJOOaBKaMH Ui TOJYYEHUS TECTa;

1.3.10. Cpilydnx CTPOUTEIBHBIX MaTEpHAIOB ( IIEMEHT, IIECOK, TPABUiA, IICOCHKA U T. 1. ) C
BOJOI;

1.3.11. CmemuBaHie KpacOK MEXAYy COOO WM C PacTBOPUTEIISIMHU.

XapakTepHOil 0COOEHHOCTHIO MPOLECCOB NMEPBOl  IPyNNbl SBISIETCS DPa3/eleHUuEe HCXOJIHOTO

NPOAYKTa WM ChIpbS Ha YaCTUYHO (WJIM TIOJHOCTHIO) OOE3BOXKEHHBIM OCTATOK C 3a/laHHOM
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BJIAKHOCTBIO U YHUCTYIO, IPAKTUYECKH TUCTUIUIMPOBAHHYIO BOJlY C COZIEP/KaHUEM CYXOro BELECTBA
B Hell "HOJIB" MPOLIEHTOB, YAAJIEHHYIO U3 ChIPbs B BUJE Mapa.

I'paduueckas MHTEpIPETALUS TAKUX MPOLIECCOB MOXKET OBITh MPEACTABICHA CIEAYIOIIUM
obpazom:

Taoauna 1

HazBanwne u Fpa@nquKaﬂ HHTEpIpETAlA TEXHOJIOTHYECKOI'O ITPpoIecca

dusnueckue
CBOMCTBaA
BCIICCTB,
YYaCTBYIOIIHX B
rpoiiecce

HazBanwue
BEIIeCTBa

Hcnapusiasica Bojaa KoHeuHsbIi1 poayKT

Macca nim
2 MC M6 MK.}’l.
00BEM BellecTBa

3 | OmnocurenbHas W, W,=100% Wi

BJIQXKHOCTB, %

rone W, W,;.W,,. oTHOcHUTEeIbHas BJIA)XHOCTb, COOTBETCTBCHHO, CBIPbS, MCIIAPUBIICHCS BOJBI U
KoHewyHoro npoaykrta. Wy ; B Takux mporeccax Bcerna menbiue We., T.e. W, , <W,,

[Ipu pacdere 3THX MPOIECCOB TPEOYETCS ONMPENCTUTh JTUOO BHIXOJ KOHEYHOTO MPOJIYKTa
Y 33J]AHHOM KOJIMYECTBE CBIPBS, JTHOO MOTPEOHOE KOJIMYECTBO CHIPhS MPH 33IaHHOM KOJIMIESCTBE
npoaykra. MHorma TpebyeTrcst onpenemnsTh U BhIMAPEHHOE KOJIMYECTBO BJard, HEOOXOAUMOE IS
pacueTa MOTPeOHOro KOIWYECTBa TEIUIa U, CJIEeI0BATEIbHO, TOILIMBA IS MCHApEHHs STOW BIaru,
HaIpUMep, Ha OTHEBBIX CYIITHIIKaX.

MaremaTuueckas MOZCIIb TaKUX IMPOLECCOB 6YI[GT HUMETH BU]

Mc—Mp = Mkn (1)
WcMe— 100Mp = Wy p My 11, (2

riae Mc Mp My ;. — Macca ChIpbsi, BJaru, KOHEUHOTO MpoaykTa cooTBeTctBeHHO; W Wy 7 —
OTHOCHUTEJIbHAS BIIAXKHOCTh ChIPbS U KOHEUHOT'O MTPOJIYKTA.

VYpasaenne (1) 3Tol cucTeMbl MpeEACTaBIsAeT cOOOW ypaBHEHHE OalaHca Macc BEIIECTB,
YYacTBYIOIIMX B TMPOIECCE CYIIKH CHIpbi. YpaBHeHHE (2) — ypaBHEHHE OallaHca BJIard B ITOM
mporiecce.

PemuB cucremy ypaBHenuit (1) u (2), nonyuum 3HadeHus BeseunH Mc; MB; Mk.it
Mc = (Mg, My 1z; We; Wa; W)
Mg =f(Mc; My.1z; We; Wa; W)
My = f(Mg; Mc; We; Wa; W)

“Tuv




100-W, ,

M =M,, ——Kn 3

¢RI T100—W, ©

M.=M, —wo _VV\\,/” (4)

c YWk

My, =M, 0 We (5)
o "100-W,. .

My, =M, 20 Ne. (6)
Wc _WK.H.

MB — Mc. WC. _WK.H. (7)
100-W,

M :M WC _WK.H. (8)

PR 100 -W,

NmenHo B TakoM Buzie Gopmyisl (3)...(8) UCTIONB3YIOTCS B IUTEPATypE.
OCoOCHHOCThIO MPOLECCOB BTOPOHl TPyNNbl SIBISECTCA TOJMYYCHHE >KUAKUX (paKiuid,

BJIQ)KHOCTB KOTOPBIX Beeraa Menbuie 100%.

['paduueckast uHTEpHpETaIUs TAKUX MIPOLIECCOB BRIMIAIUT cleAytommM obpazom: Tabamua 2

HaszBanue u ['padrueckast HHTEpIIpETAINS TEXHOJIOTUIECKOTO Ipoliecca
¢buznyeckue
CBOMCTBA
BEIIIECTB,
YYaCTBYIOIIHNX B
nporecce

o O

o
1

- O o
(@] (@]

Hassanue
1 Cripné Kunkag dpakuus T'yvcras dpaknus
BeIllECTBA p a (bpaxu Y (bpaxu

Macca uinu 00peM
2 M M M.
BelIecTBa ¢ .. e

OTtHOCHUTENbHAS
3 W W W
BJIQXKHOCTb, % ¢ . 2.

rae We; W ,cp; W4 - OTHOCHTEIBHAS BIaXXHOCTh, COOTBETCTBEHHO, CHIPbS KHUIKOW (ppakumwu,
rycToil hpakiuu.

Yucnennoe 3Hadenue BnaxkHoctu We;W .4 W. 4B IIpolleHTaX M KOIMYECTBO OJHOIO M3
TpeX BEIIECTB, YIACTBYIOIIUX B MPOIECCE B MACCOBBIX UM OOBEMHBIX €IUHUIIAX OOBITHO 331aETCs
B Ka4yeCTBE MCXOJHBIX AaHHBIX. KOIMYECTBO ABYX IPYTrHX BEIIECTB OMPEACISAETCS pPacuETHBIM
MyTEM.

Matemaruueckas MOJIeb OMKUCAHHOTO Tpoliecca OyaeT UMETh BUI:

Mc_Mofc.(j). = Mzd) (9)
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WM. =W, p Myegp. = Wo g M. g, (10)
PemB nanHyto cucreMy ypaBHEHHH, MOTYyYUM 110 aHAJIOTHH C (3...8) 3aBUCUMOCTH
M. =f(Myeqy M. g5 We; Woe gy Wagp)
Mg =TMc; M.y ; We; Woe gy We )
M. 4. = f(Mye.p; Mc; We; Woegp; Wegp)
Koneunsie (GopMynsl UMEIOT CIEAYIOUIMA BU:
Mc =Mr.p (Wx.¢p —Wr.p) (W x.dp-Wc)
Mc=Mx.d (Wx.p-Wr.p) Wc-Wr.d)
Mr.p=Mc(Wx.p—-Wc) (Wxd-Wr.d)
Mr.p=Mx.p (Wx.p—-Wec)/ (Wc-Wr.d)
Mx.p =Mc (Wc—-Wr.p) (W x.d-W r.d)
Mx.p =Mr.¢p (Wec—-Wr.dp)| (W x.¢p -Wc)
B kauecTBe KOHKPETHOIO NpUMEpPa NMPOLECCOB BTOPOH IPyNIbI PacCMOTPUM
MOJIEJIMPOBAaHUE IpoLiecca MOIYYEHHs IMOJICOJIHEYHOIO Macia.

Fpaq)nquKaﬂ HHTCPIIpCTAlNA 9TOI0 IIpoLecca 6y,[[eT BBIMTIAACTD CIICAYHOIIUM 06pa30M:

Taoauna 3
HasBanue u I'padmueckas mHTEpPIIPETAIAS TEXHOJIOTHYECKOTO TIpoIiecca
¢buznyeckue
CBOMCTBa S -
Ne BEIIIECTB, _ T_° _ -
YYacTBYIOIINX B 5 °” °,
mporecce
1 HazBanmne Cemena IToncomueunoe TToncomHeuHBIH
BEIIlECTBA MTOJCOJTHCYHUKA Maciio JKMBIX
2 Macca BerecTsa M. M, Mo
OTHOCHUTENBLHOE
3 COACPIATIIE K., Ky WK
pPacTUTETHHOTO
xupa, %

rae K. K,; Ky, TPOLEHTHOE COJIEpP)KaHUE PACTUTEIBHOIO >KUPA, COOTBETCTBEHHO, B CEMEHAX
MMOICOIHEYHHKA, B TIOJCOTHEYHOM MacJIe U IMOJACOITHEYHOM KMEIXE.
MaremaTuyeckasi MOJEb MPOLECCa MOTYYSHUS MOJCOTHEYHOTO Maciia UMEET BUI:
Mc - MM = M’)f(‘.M. (ll)
}KCMC - }KWMW = }I{JICMMJICM (12)
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PemmB cuctemy ypaBuenwuii (11) u (12) B obuiem Bue, Moay4yuM KOHEUHBIE (POPMYITBL:

MM =MxMm (Kc-2XKwm )/ (OKm - XKc)
MM =Mc ( Kc -Km )/ ( Kwm - Kxwm )

Mxm = MM (KM - Kce )/ (Ke - XKoxm )

Mxwm =Mc (Km -2Kce )/ (OKm - Kxm )
Mc =Mxwm (KM - Aoxm ) / OKm - XKce )
Mc=Mwm ( Km - XKoxm )/ (OKc - Aoxm )

MopnenupoBanue HMpoueccoB TpeTbeill IPyNIbl MMOKAKEM HAa IPUMEPE MPUTOTOBIICHUS

AJIEKTPOJINTA PA3IUYHON IJIOTHOCTH JUIsl CBUHLOBBIX aKKyMYJISITOPHBIX OaTape.

Taoauua 4
Hassanue u ['padrueckast HHTEPIIPETAIMS TEXHOJIOTHIECKOTO MPOoIecca
¢buznyeckue
CBOICTBA BEIICCTB,
No Y4YaCTBYIOIIHUX B — .\ - — - . o
npolecce - - — = e — o
- - o - o
UCTHINPOBAHHAS
1 HasBanue BemectBa | CepHast KUCIIOTa A BO};& DJEKTPOIUT
O0BeM BelecTBa
2 ’ V V V.
CM3 K 6 Y/
3
3 ITnoTHOCTD, I/CM Dx P Pox
MaremaTrueckasi MOJIe/Ib Iporecca
V,+V, =V, (23)

PN+ PN, =p,V,,
[Tocne pemenust cuctemsl (13); (14) koHeuHble GopMynbl OYyAyT UMETh CIENYHOIIMMA BHI:
VK =VB (ps; - pp ) (Pr - Pox)
VK=VIIL (P55 - ps ) (P - P3)
VB =VK (o = Pos) 1 (Pos = Ps)
VB =V (pg - Pog ) (P - P )

VOII=VK (py-pp) ! (Pon-P5)
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VOII =VB (pi-pp) ! (Px-Pox)
HaﬂeeMCﬂ YUTAaTCIIb Y6CI[I/IJ-[05[ B TPYAHOCTH HCIIOJB30BaHUA MCTOAAa IIPOAYKTOBOI'O

pacdera, OCHOBAaHHOIO Ha  WCIOJb30BAHUM TOTOBBIX KOHEYHBIX (opMyl.  AJyroputMma
3allOMMHAHUS Ha3BaHHbIX (opMyn He cymiectByer. Jlyis HCHONB30BaHMS STOTO  METOJA
HE0OXOIMMO HMETh 3HAUUTENbHBbIH OOBEM CIPAaBOUYHON JIMTEPATYphl, OXBAThIBAIOIICH BCE
MHOT'000pa3ue MpoIeccoB NepBUYHON mepepaboTku npoaykuuu B AIIK.

ANTOPUTM MaTEMaTHYECKOTO MOJAETHPOBAHUSA IPOLIECCOB TEPBUYHON mepepabdoTKu
MPOAYKIIMK HE TpeOyeT HaIW4usi CIPABOYHOW JIMTEPATYPHI, 3aIOMHUHAHHS TOTOBBIX KOHEYHBIX
bopmyL.

PaccMoTpuM 3TOT anroput™m mnoapodOHee.

2. AITOPUTM MATEMATHYECKOr0 MOJAeJIMPOBAHUS TPOLECCOB MNePBUYHOIA
nepepadorku npoaykuum B AIIK

[lpexne 4eM NPUCTYNHTH K pacyeTy J0OOro M3 TEePEYUCIICHHBIX BBIIIE MPOIECCOB,
HEOOXOMMO TIIATEIbHO U3YYUTh MMOCTABICHHYIO 3a/1a4y, BEIYUUTh Ha MaMsTh COACpKaHHUe 3aauH,
BBIIETIUTH B HEH IIaBHOE - YTO JAHO U 4TO TPeOyeTCs ONpeneauTh pacueTHbIM myTeM. Heobxonumo
SCHO TPEICTABIATh CYUIHOCTh, CMBICJ, WAE0 M TIpauUYecKyl0 HHTEpPNpeTanuio
TEXHOJIOTUYECKOTO MpOoIecca.

[Tocne 3TOTrO BBIYEPTUTD U 3aMIOJIHUTH TaOIHILY.

Paccmotpum 310 Ha npumepe 1:

Bviuuciums konuvecmeo caugok swcuprocmoio 20% u Konuuecmeo MonOKa HCUPHOCHIBIO
2,5%, nonyuennvix npu nopmanuzayuu 1000 xe svicoxoacuprozo monoxa sxcuprocmoio 4,2%

CyumHocTh mpouecca — 0TbéM CIMBOK OT MOJIOKA MOBBINIEHHOW KUPHOCTH C LEJIbIO
MOJIy4eHHs OCTABIIErocsl MOJIOKA MeHbIel CTaHIapTHOI skupHOCcTH. HaMm HeBaXkHO 3HATH, Kak
3TO JleNaeTcs, Ha KakuxX MallliHax, KaK dTOT IMpoIecc pacTIHYT BO BpeMeHH. Hamo 3HaTh oTBET
TOJILKO Ha JIBa BOTIPOCA - CKOJIBKO TOJTYYHUTCS CITMBOK U CKOJIKO HOPMAaJIM30BaHHOTO MOJIOKa?

0O0603HaUYNM KOJIMYECTBO CIMBOK X, KOJTUYECTBO HOPMAIIM30BAHHOTO MOJIOKa Y U
MIPUCTYITUM K 3aMIOTHEHUIO TaOIUIIbl Ne 5.

Pacuer npoumecca HopMaJau3aluv BBICOKOKHPHOI0 MOJIOKA

Taoauma 5
HasBanue u I'padpuaeckast mHTEpIpETALINS TEXHOJIOTHIECKOTO TIpoIiecca
dusnueckue
CBOMCTBA BEIIECTB,
NQ y‘-IaCTByIOH_[I/IX B — =
TEXHOJIOTHYECKOM
npoiiecce
1 2 3 4
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TouHoe Ha3BaHUE BeicokoxupHOE HopmanusoBannoe

1 CnuBku
BELIECTBA MOJIOKO MOJIOKO

Macca (00bem
2 (0bnem) 1000 X Y

BEUIECTBA, KT JI.

Copepxanue xKupa B
3 p op 42 20 2,5
BelecTBax, %

Ocob0enHocTH TA0IMLIBI

1 Ywucno cronluoB B Tabimuie, HE CUUTas IEPBOTO, OMPEACISIETCS UYUCICHHOCTHIO
BEIIIECTB, YYaCTBYIOIIUX B Ipolecce nepepadoTku. B obmem ciayyae oHO KosebieTcst OT Tpex 110
HECKOJIbKUX J1ecsTKOB. HeoOxoaqumo cTporo cobumo1aTh IpaBuilo - JJIsl Kas/I0ro BemecTsa cBoii
croJiden.

2. Uwmcno cTpok B TaONHIIE ONIPENENIeTCs YNCIEHHOCTHIO 3aJaHHBIX (PU3NYECKHUX CBOMCTB
BemecTB. Ho u 31eck TpebGyeTcst cTporoe coOiroeHue MpaBuia - epBas CTpOKa BCErAa OTBOAUTCS
JUIs TOYHOT0 HA3BaHMA BEIIECTBA, BTOpas - IS 3alUCM Macc WIM OOBEMOB BEIIECTB,
ydacTByromux B mporiecce. [locnenyromme crpoku (3-s1; 4-s...) ciayxaT I 3allUCH YMCIOBBIX
3HAYCHUH (PU3NYECKUX CBOMCTB: BIAXKHOCTH, )KUPHOCTH, TUIOTHOCTH, KUCIIOTHOCTH, ITUTATEILHOCTH
U T.J.

OOpariaeM BHUMaHHME YUTATENs HA TEPMUH «TOYHOE HA3BaHHE BellecTBa» B CTpoke 1 B
CHITy €ro OrpOMHON Ba)kKHOCTH. HeBHUMATENbHBINA YUTATENb MOXKET HamucaTh B CTpoke 1 TaGuuisl,
HanpuMep, TaKue Ha3BaHUs: MOJIOYHASI IUCTEPHA, OaK CO CIIMBKaMH, 004YKa ¢ MOJOKOM. [lomyauTcs
abcyp.

[{ucrepHa, Oak, 604Ka - 3TO MPEIMETHI, Tapa, 000PyJOBaHUE B KOHIE-KOHIIOB, HO HUKaK He
BEIIECTBO. DTU MPEAMETH HE MOT'YT UMETh KHPHOCTb, INIOTHOCTH U T.1I.

W nocneanee. MaremaTtudeckue 3HaKU «-» ; «+»; «=» B rpaduyeckoil MHTEpHpeTaliH
HEOOXO0IMMO MTUCATh TOYHO HA TPAHUIIE MEKIY IBYMSI CMEKHBIMH CTOJIOIIaMHU.

JlanbHel11as mociea0BaTeIbHOCTh PACYETOB OyAET TaKoM.

1 Tlocne 3anonHeHus TaONUIBI, UCTIONB3YS IpadHUECKyI0 HHTEPIIPETAIHIO Tpoliecca U
ctpoky Ne 2, HEOOXOIMMO COCTaBHThH ypaBHEHHE OanaHca Macc (0OBEMOB) BEIIECTB B MPOIECCE
nepepabotku. B mpumepe 1 310 ypaBHEeHue OyAeT UMETh BUL:

1000-X =Y (15)

2. CocraBuTh BTOpOE ypaBHEHHE - ypaBHEHHME OanaHca (U3MYECKOro CBOWCTBa (B
npumepe | - ypaBHeHue OamaHca >xupa). [Qnst 3TOoro HeoOXOAMMO Kbl YJeH IepBOro
YPaBHEHHMs] YMHOMXKHUTh Ha (U3NYECKYI0 XapaKTepUCTUKY BEILECTBA, IPEJICTABICHHOIO B
YPAaBHEHHM YHCJIOM WJIM YCJIOBHBIM OOO3HAYEHHMEM, COXPAHMUB IPU 3TOM 3HAKU «-»; «»; «=»
TaKUMH, KaK B IEPBOM ypaBHEHHUU./[pyras ¢popMyIupoBKa MpaBuia MOJy4eHUs: BTOPOTO YPaBHEHHUSI.

Jl1s cocTaBieHHs BTOPOrO YpaBHEHHsI HEOOXOAMMO MEePEeMHOKUTh JaHHbIE CTPOKU 2 U CTPOKHU 3 B
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OJTHOMMEHHBIX CTOJIOIAX, COXPAHMB MAaTEMAaTHMUYECKHE 3HAKH «-»; «+t»; «=» Kak B IEpPBOM
YpaBHEHUMU.

B npumepe Tabnuist 5 BTopoe ypaBHEeHHE OyIeT UMETh BH:

4,2x1000 - 20X =2,5Y (16)

[lepenumiem noysyueHHbIE ypaBHEHHUSI €1 pa3
1000- X =Y (15)
4200-20X =2,5Y (16)

Mbl moslydusii  MaTeMaTHYECKYylH) MOJIeNb Ipollecca HOPMaIU3alMH BBICOKOKHPHOTO
MOJIOKA JI0 MOJIOKAa CTaHIapTHOM kupHocTu. PermuB cucremy (15), (16), monyuum X = 97 xr; Y =
903 kr.PaccmoTpuM eliie HeCKOJIbKO IPUMEPOB MOTYyYEHHS] MAaTEeMaTHUYECKUX MOJeIeH.

Ipumep 2. B cmecurens 3achlmalid U3MENbYCHHBIH KapTodens BiaxHocThio 70% u
nuTaTenbHOCThIO 0,3 K.€/./KT; KOHIICHTPAThl BIAXHOCTBIO 13%, murarensHOCThIO 0,95 K.em./kT;
CHJIOC BJIAKHOCTBIO 75%, murtarenbHocThio 0,25k.e1./kr. Macca cmecn okazanachk paBHou 800 kr,
CpenHsis BIaXHOCTh 58%, a mutarenbHOCTh cMecH 0,44 K.ef./KT.

Onpenenute Maccy Kaptodens, KOHIIGHTPAaTOB U CHJIOCA, BOMICANIUX B COCTaB

KopMocMecH. Pacuer moTpeGHOCTH KOPMOB /1151 PUTOTOBJIEHHUSI KOPMOCMeECH Ta6mma 6

Haspanue u ['padmueckas uHTEpIpeTaLUs IpoLEcca MOIYYEHHUsI KOPMOCMECH

¢duznueckue
CBOICTRBA

Ne | pemects,
Y4acCTBYIOIIUX B
mporecce

+ A 2 i Q,vt,ftfn‘“l“\

1 2 3 4 5

Tounoe
1 Ha3BaHue KapTodenb KOHLEHTPAThI CHJIOC KOPMOCMECH
BEIIEeCTBA

Macca kopmoB,

- X Y . 800

g | Buaknocts 70 13 75 58
KOpMOB, %

4 [TuraTenpHOCTH 0.3 0,95 0,25 0,44
KOpPMOB, K.€J./KT

MaremaTrdaecKkast MOJICIIb Tponecca MECT BU

X +Y +Z=800 A7)
70X +13Y +75Z =58 x 800 (18)
03X+095Y +0,252=0,44 x 800 (29
PernmmB nosmydeHHy O CHCTeMY ypaBHEHHIA, Oy1eM UMETb:
X =240kr;
Y =200kr;
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Z=360kr
IIpumep 3. Cexue sAroap! KIyOHHKH, BIXKHOCTBIO 80% U comeprkanueM caxapa 5%, BBICYIININ
10 BiaaxkHocTu 13%. Bo CKObKO pa3 yBEIMYETCs COJEpXKaHUE caxapa B CyXOM KITyOHHKE, €Ci BeCh

caxap IpH CYILIKE OCTACTCsI B Ar0/1aX?

IIpumeuanue. B mpomeccax 1-ro Buaa - ucnapeHue, BbIIApMBAHUE BJIAru - NpH
pacueTe npoiecca nejaecoo0pa3Hee HCMOJIb30BATh HEe OTHOCUTEIbHYI0 BJIAaKHOCTH BelleCTB, a
coJep;kaHHue a0COTIOTHO CYXO0r0 OCTaTKa.

DTOT MpHeM MO3BOJISET 3HAUUTENFHO 00JIErYUTh PEIICHHE CUCTEMbI ypaBHEHH, TaKk KaK OJIHO
U3 ypaBHEHUII MMOJIy4aeTcs C OJJHUM HEM3BECTHBIM. 3amoiHsaeM TabauIy 7.

Pacuer MPOUECHTHOI'0 COAECPKAHUA CaXxapa B CYXHX Arogax KJ'[yﬁl—[l/IKI/I

Tabauna 7
Ha3zBanue u I'paduaeckast muTEepIpeTaLIMs MpOIIecca MOJTYYCHUSI KOPMOCMECH
(du3nveckue CBOMCTBA
BEIIIECTB,
Ne | ygactyronux B I _
rpoiecce o — — -
1 2 3 4
TouHoe Ha3BaHUE Caexas sirofa Cyxas sirona
1 Wcnapusmascs Boaa
BEIL[ECTBA KJIYOHUKH KIIyOHUKH
2 Macca BelecTs, KT X Y Z
Benuunna abconoTHO
3 0 20 0 87
cyxoro ocrarka, %
4 | Conmepxxanue caxapa, % ) 0 P

Maremaruueckas MOZCIb IIpo1ecca

X-Y=2 (20)
20X-0=87Z (1)
sX -0=PZ 22)

N3 ypaBHeHus (22) HaXOIUM COZIEpIKaHHe caxapa «P» B CyXUX fArojiax KIyOHUKH.
X

P=5- (23)

53




OtHoweHue % HaxXoAUM U3 ypaBHeHus (21).

X _ 87

Z 20
Taxum 00pa3oM, 5-TH MIPOLIEHTHOE COJEPKAHUE caxapa B CBEXKeEH KIIyOHUKE MU CyILKe
yBenuuutcs B 4,35 pasa u cocraBur 21,75%.
IIpumep 4. B Moj0oYyHOM 1I€X€ CMOHTHpOBaHa IIOTOYHAs JIMHUS [0 IPOU3BOJICTBY
CTYILIEHHOTI'O MOJIOKA C CaxapoM CO CJIEAYIOLUIMMH CBOMCTBaMU:
e (Copepxxanue caxapa CBEKJIOBHUHOTO 15%,
e Copepxanue xupa 8%.
e OOGmee cogepkanue cyxoro ocratka — 30 %
[TpouzBonutensHOCTh IMHUU 1000KT «CTYILIEHKN B CYTKU.
OnpenenuTs CyTOYHYIO TOTPEOHOCTh B CHIPHE:
1 Hopmanu3oBaHHOIO MOJOKA, €ro KUPHOCTb, €CIIM COJAEP)KaHUE CYXOro OCTaTKa B HEM
12%;
2. CaxapHOro rnecka BIaXHOCTBIO 13%;
3. KomuuecTBo BbITapeHHOH BOBI, KI/CYT.
Bapuanuu MCXOQHBIX JAaHHBIX B 3TOM 3agaue MOryT ObITh BeChbMa pazHOOOpa3HBIMH. JTO
OJIMH U3 BapuaHTOB. Hike Mbl yOenumces, Kak JIETKO PelIatoTcesi MoA0OHOT0 poja 3aaud METOI0M
MaTeMaTUYeCKOT0 MOAEIUPOBAHUS. 3aMETUM IOMYTHO, YTO 3HAYCHHUE YMCIIEHHOW BEIMYMHBI MacChl
BBIMTAPEHHOM BO/BI MO3BOJIUT B TAJIbHEHIIIEM PacCUUTATh KOJIMYECTBO TEIJIOBOM 3HEPIUU, MOTPEOHOMN
Ha BBIIIAPUBAHKE BOJIbI U3 HATYypaJIbHOTO MOJIOKA, TOMSATYS O TEIJIOTE UCIIAPEHUS BOJBI.

Pacuer npouecca moJy4eHusi CrynieHHOro MoJIoKa ¢ caxapomTaéauna 8

Hazpamme u ['padmyeckas uHTEpIIpeTaIns MpoIecca
¢buznyeckue
Ne CBOMCTBA b 0
/11 BEIIIECTB, — T + = -0
YYaCTBYIOIIHNX B — — —0— o
mporecce 0 0
1 2 3 4 5
Tounoe CryiienHnoe
Hatypanbnoe Brimapennas Caxap
1 Ha3BaHUE . MOJIOKO C
MOJIOKO BOJA CBEKJIOBUYHBII
BeIIeCTBA caxapom
Macca BeriecTB
2 - /Cy”; . X Y Z 1000
Conepxxanue
3 }i‘nga o K, 0 0 8
0
2
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Conepxxanue
4 a0COJIIOTHO 12 0 87 30
CyXOT0 OCTaTKa,
%
Conepxxanue
5 CBEKJIOBUYHOTO 0 0 100 15
caxapa, %
MaremaTnueckas MOJEIb Ipouecca
X -Y-Z=1000 (24)
K,x X-0+0=8 x 1000 (25)
12X-0+87Z=30 x 1000 (26)
0-0+100Z=15x1000 (27)

OOparuM BHMMaHHWE YMTaTeNs Ha TO, YTO YypaBHeHHE (27) B NOJIYYEHHOM cucreme
0Ka3aJloch C OTHUM HeU3BECTHBIM. M3 Hero cpady nomyudaem 3Hadenue Z= 150kr

JlanpHeNmuil X0 perieHus: KOMMEHTapui He TpeOyeT.

X=1412,5 kr; Z= 150 kr;
Y= 562,5kr; JK,,= 5,66 %.

Ho He Bce Tak mpo3payHoO, Kak KakeTcs Ha HepBbIi B3risa. YToObl y uuTaTens He
CJIOKHIIOCH «HECEPbE3HOE» OTHOILLIEHUE K PELIEHUIO CUCTEM 3-X; 4-X U O0siee ypaBHEHUH COOOIINM,
yTo mpumep 4 nonoOpaH crneuuanbHo. Ero ocoOeHHOCTH B TOM, 4YTO KO3((PHUIMEHTH Hpu
HEeM3BeCTHhIX X; Y; Z B TpeX ypaBHEHHSIX U3 YeThIpeX paBHbI Hymt0. OJHAKO yalle BCEero IMpH
peleHnH MoJ00HBIX 3a1au Bce KO (GUIIMEHTHI IPU HEM3BECTHBIX OTJIMYHBI OT HYJIS.

IIpumep S. CyTouHbIN panmoH KOPOBBI, CKApMJIMBAEMbIi B BUJAE KOpMOcMecH 24 KI/CYT,
COCTOMT M3 CEHa, KOPHEIUIOJOB, CEHaXka U KOMOHMKOpMa. XapaKTEpHUCTUKa 3TUX KOPMOB HMEET
CJIeAyIOIIMe TIOKa3aTeny - Tabuuna 9.

PaccuuTarh KOJIMYECTBO CEHA, KOPHEIJIOJOB, CEHaXa M KOMOHMKOpMa, HEOOXOIUMOIo s
MOJIyYeHUs KopMOcMecH, coaepxkamiei 23 r/kr nporenna, 4.1 MJx/kr oomenHoit snepruu u 0,37
K.€JI/KT IuTaTehbHOCTH (Tabmmia 10).

Xapakrepucruka kopmosTadmmua 9

3‘; IToxka3zaTenn Ceno Kopunemioanbt Cenax | Komouxopm | Kopmocmecsh
1 2 3 4 5 6
1 Conepxane 82 13 39 14 24
MPOTEUHa, I/KT
Conepxanue
2 0OMeHHOH 4.6 1,25 3,6 10,2 41
suepruu, MJx/kr
3 Hurarenbnocts 0,47 0,13 0,3 0,95 0,37
K.€I/KT
ZarmromasieM Tadsmty Ne 10.
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Pac4er cocraBa KOpMOCMECH

Ta6mmna 10
I'padmyeckast uHTEpIpeTALS
Ha3sanne u
Ne
usnyeckue
n/m " —
CBOICTBA KOPMOB + =
1 2 3 4 5 6
1 Hazganue kopma CEHO KOPHETLTO/BI CEHaK KOMOMKOPM KOPMOCMECh
2 Macca KopMOB, KT X Y Z K 24
3 Coneparie & 13 29 14 2
TPOTEHHA, T/KT
4 HiraresHocts, 047 013 03 095 037
K.SJI/KT
Conepxanue
5 OOMEHHOM SHeprun 46 125 3,6 10,2 41
M]Dx/kr

Maremarudeckast MOJIENIb KOPMOCMECH UMEET CIISAYIOIINI BUI:

X+Y+Z+K=24 (28)

82 X+13Y+39Z+ 1,4K=23 x 24 (29)
047X+013Y +03Z+0,95K=0,37 x 24 (30)
46X+1,25Y+367Z+102K=41 x 24 (31)

BbIoHYB yMHOKEHME B IPABOM 4aCTH YPABHEHUH, MIOJTyYMM OKOHYATEIbHBIN BUJL
MaTEMaTHYECKON MOJEIIN:
X+Y+Z +K=24
82X+ 13Y+39Z+1,4K= 552
0,47 X +0,13Y+0,3Z+0,95 K=8,88
46 X+125Y+3,6Z+10,2K=98,4
PemmB nanHyro cucteMy NOIyYHM:
X =0,04kr; Z=11,22«kr
Y =8,06kr; K =4,7kr.
Pe3ynpraTsl pacueToB MOKa3bIBAIOT, YTO CEHO B PALIMOH MOXHO HE BKJIIOYATh.
IIpumep 6. 13 cyrouHOIl HOPMBI KOPMJIEHUSI CBUHOMATKH Ha J0JII0 36pPHOBBIX KOPMOB
(sTamMeHb) mpuxoauTces 4,5 KOPMOBBIX eUHUII (K.€11./To1.). [IuTarenbHOCTh aOCOIIOTHO CYyXO0Tro

stamenst paBHa 1,24 k.en./kr. CKoibKo 1o710B N CBHHOMAaTOK MOXKET IMTPOKOPMUTH 1Ta TOCEBOB
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STUMEHS B TEUEHHUE T0J1a, €CIIA YPOKAUMHOCTh 3epHa HAa HeM cocTaBiisieT 3000 kuiiorpamM Ha reKTap
IIPU BJIQXKHOCTHU 3epHa 15%. AJITOPUTM pelieHust
1. BeruncnsieTcss Konu4ecTBO aOCOMIOTHOTO CYXOTro 3epHa, oiaydaeMoro ¢ 1 ra moceBoB. st 3Toro

3aI10JIHACM Ta6JII/ILIy 11. Pacuer KoJmMuYecTBa QGCOJIIOTHOC)’XOFO AYMEHS, MOJYIaeMOro ¢ Ira

MOCEBOB.
Taoauna 11
I'padpuaeckas maTEpIpETALIMS MPOIECCa TTOTYICHUS KOPMOCMECH
HazBanune u
No ¢duznueckue - _ - _
XapaKTePUCTUKH — — — =
BEIIECTB —_
1 2 3 4
TouHoe Ha3BaHHE AOGCOIOTHO cyXoe
1. CrIpoe 3epHO Wcnapusmasics Boja
BellleCTBa 3€pHO
2. Macca, xr/ra 3000 X Y
Coneprkanue
3. abcomroTHO cyxoro | 85 0 100
BemecTna, %

MaremaTndeckas MOJECJIb MOJTYYCHU A a0COJIFOTHO CyXOro situYMcCHs:

3000-X =Y (32)
85 x 3000=100Y (33)
W3 ypaBuenus (33) Haxonum
*
Y= 8573000 =2550xe/ 2a
100

2. OmnpexnensieTcd KOJINYECTBO aOCONIIOTHO CyXOro s4YMEHs, TpeOyroleecss Ha OJHY

CBUHOMATKY B TeUeHHHU Toja - Groz/ron.

45 K.e0.
G, - — M0 gg M _y5pg K
12470 200 200 - 2011
Ke

3. OmnpenensieTcsi KOJIMYECTBO CBUHOMATOK, KOTOPOE MOKHO IMPOKOPMUTH B TE€UEHHE roja

ypO’KaeM STYMEHsI C OJJHOTO TeKTapa

_ 2550ke/ea
1324 k2 /201 - 200

=192 , 1.e. 2 ronoBsl/ra
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[logBonast UTOr CKa3aHHOMY, MOXKHO CJlieJaTh CIAEAYIOIIMM BBIBOJA - CAMbIM TJIABHBIM U B
OOJIBIIMHCTBE CIy4aeB CAMbIM JIETKHM 3TallOM B pacyeTe MpOIecCOB MpU 00pabOTKe MPOIYyKIIUU
pacTeHHEBOACTBA M >KMBOTHOBOJICTBA SIBJSIETCSl 3Tall IOJY4YEHMs] MaTEMaTHYECKOH MOJenn
nporecca B opMe CUCTEMBI «N» ypaBHEHUH ¢ «N» Hen3BeCTHhIMU. OUEBUAHOCTH U JIETKOCTH 3TOT0
JTalna 3ayacTyO0 BbI3bIBAECT y YMUTATEIs] HEBHUMATEJIbHOCTb, NMOCHEMIHOCTb U, KaK CIEJCTBHE,
COCTABJICHUE HEBEPHOM MAaTEMaTUYECKOM MOJENIM IPOLEcca CO BCEMHU BBITEKAIOIIMMHU M3 3TOrO
NOCHEACTBUSIMU. JIeHCTBUTEIBHBIE TPYJHOCTH M OONBIION O0bEM BBIYUCIUTENBHBIX ONEpaIHi
BBI3bIBACT pEIICHHE CHCTEM JIBYX,TpeX M Ooyiee ypaBHEHHIl C COOTBETCTBYIOIIUM YHUCIOM
Hen3BecTHhIX. Ha koMmbloTepax MOKHO peliaTh CUCTEMbI U3 HECKOJBKHUX JIECATKOB YPAaBHEHHUH C
COOTBETCTBYIOIIMM YHUCJIOM HEU3BECTHBIX. JlJi pelieHns TaKuX CUCTEM HCHOJIb3YIOT JIUOO METO
Kpamepa (¢ momompl ompenenureneit), aumbo wmerox laycca, 3aKkiIOUaronviics B
MIOCJIEIOBATEIbHOM HCKIIFOYEHUH HEeW3BECTHbhIX. Jlns pemenus Ha OBM cucteM JuHEHHBIX
YpaBHEHUH TMOJIB3YIOTCS TOTOBBIMU MAKETaMH MPUKIATHBIX porpamMM. OJIHAKO, YUTATENb JOJKECH
SCHO TPEJCTABIATH ce0e aJIrOPUTM IporpaMm, paboTaronux B KomnbioTepe. Kpome Toro, pemars
CUCTEMY JIBYX, TPE€X YpPaBHEHHUH C COOTBETCTBYIOIIMM YHCIOM HEU3BECTHBIX Ha MEPCOHAIBHOM
KOMIIBIOTEPE BCE PABHO, YTO «CTPENIATH U3 MYIIKU MO BOPOOBsSM». [103TOMY MBI COWIM YMECTHBIM
HAIllOMHUTh YUTATEJ0 HEKOTOpbIE CBEIACHUS U3 JIMHEHHOW anreOphl IO MCHOIb30BAHUIO METOJIOB
'aycca m Kpamepa npu pelieHHH CHCTEM JIMHEWHBIX YPAaBHEHHM C TIOMOLIBIO MPOCTHIX
MUKPOKIBKYJISTOPOB.

3. CucreMbl JMHEHHBIX YPABHCHUH
OmnpenesieHus.
JIuHelHbIM ypaBHEHHEM Ha3bIBAETCS TAKOE YPABHEHUE, B KOTOPOM BCE HEU3BECTHBIE UMEIOT
NIEPBYIO CTENIEHb

AX + BY + CZ =D (34)

3nec X;Y;Z; uMET nepByl creneHb. [lo3Tomy naHHOE ypaBHEHHME Ha3bIBAETCS
JIMHEVHBIM.

CucreMoil JMHEMHBIX YpaBHEHUIN Ha3bIBA€TCS MHOXECTBO JIMHEWHBIX YpPaBHEHHU C
HemsBecTHBIMM  X,Y,Z..., B KOTOPbIX YHWCJIEHHbIE 3HA4YE€HUS] OSTUX HEU3BECTHBIX, OyIyuu
MOJICTaBJICHHBIMU BO BCE€ ypaBHEHHUS CUCTEMBbI, oOpaliaeT uUX B ToxAecTBa. Takum o00paszoM,
pPELICHUEM CHUCTEMBbl YPAaBHEHHMU SBISIOTCS YHCIOBBIE 3HAYCHHsS HEU3BECTHBIX, IIOJIyYEHHBIE B
pe3ynbTare BBIUMCIUTENBHBIX OMNepaluii Haja cucTtemMoil. B obmeM ciydae cucreMa MOMKET UMETh
OJTHO peIlIeHHEe, MOXKET UMETh OECKOHEYHOE MHOXKECTBO PEIICHHIA, a MOXKET U HE UMETh HU OJIHOTO
pemenus. Hanpumep, cucrema

X+Y +Z =0 (35)
2X +2Y+2Z=2 (36)
3X +3Y+3Z=3 (37)

pelleHnii He HMeeT,TaK KakK,ecau Obl pelleHHe CYIIeCTBOBajlo, TO X+Y + ZpaBHANOCH Obl
OJIHOBPEMEHHO U HYIIIO U €IUHHULIE.

Cucremsl, HE MMEIOIME PEIICHUH, Ha3bIBAIOTCS HECOBMECTHBIMH, & UMEIOIINE PEIICHUS -
COBMECTHBIMH.

CoBMecTHas cucTeMa JIMHEWHBIX YpPABHEHUM HA3BIBACTCS ONPEAEJICHHOM, €CIIM OHAa MUMEET
TOJILKO OJIHO PELICHHUE, T.€. CYIIECTBYET TOJILKO OJMH HA0Op YMCIOBBIX 3HAUEHUN HEU3BECTHBIX,
KOTOpBI 00palaeT Bce ypaBHEHHUs CUCTEMBI B TOKIECTBA.

CoBMecTHas cucTeMa JIMHEWHBIX YPaBHEHUI Ha3bIBACTCS HeONpeaeJIeHHOM, ECII PEILICHU I
Oosnbiue, yeM ogHo. Hanpumep, cucrema

X+Y-Z2=36 (38)
X-Y +27=13 (39)
X+Y+2Z=7 (40)

MMEeT HECKOJIbKO permieHui. [IpemocTaBisieM duTaTenato BO3MOKHOCTh CAMOMY HAWTH DPEIICHUS
3TON CUCTEMBI.
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Bo Bcex mpumepax u 3amadyax JaHHOTO «Y4eOHOTO MOCOOHS» MaTeMaTHYeCKUEe MOJIEIH
MIPEACTABJICHBI TOJIBKO COBMECTHBIMH U ONpeleIeHHBIMHM CUCTEMaMU JIMHEHHBIX YPaBHEHU.
Ho u 10 He Bce. Ha pemenus npencrasneHHbIx B «Ilocodun» npuMepoB HaKJIaAbIBaeTCs €1e
OJIHO YCJIOBHE — HEOTPHULATEIbHOCTH pPe3y/bTaTa pelleHUil, T.e. IOCIE PELICHHUs YHCIECHHOE
3HaUEHUE HU Y OJIHOTO HEM3BECTHOIO HE MOXKET UMETh 3HAK «MUHYC». Eciin, Hanpumep, HeU3BECTHOE
K B mpumepe 5 B pe3yibTaTe pelieHus] OKaKETCsl OTPULIATENbHBIM, TO 3TO O3HAYAET, YTO KOMOUKOPM
B KOPMOCMECh HAJI0 HE MPHUOABIATH, a OTHUMATh €ro M3 KopMocMmecH. Eme Oonbimmii abcypn
MOJIYYUTCS TP PEIICHUU CUCTEMBI B mpumMepe 1 (ypaBHeHus 15, 16),
1000-X=Y (15)
4200-20X=25Y (16)
€CJIM HEM3BECTHOE, HAapuUMep Y, OKaXeTCsl CO 3HAKOM «MHUHYC». HamoMHUM -TipaBUIIBHOE pEIlICHUE:
X=97 xr, Y=903 kr. Eciu 5xe Y = - 903 kr, Toraa u3 ypasuenus (15) X = 1000 — (- 903) = 1903 kr.
Kax moxxno 3 1000xr monoka noiaydutsh 1903kr cauBok?
K coxanenuto, HHOrJja BCTPEYAIOTCS YUTATENIU, KOTOpPbIE, HUCKOJIbKO HE 3aJyMbIBasiCh Haj
a0CYpAHOCTBIO MOJTYYEHHBIX PE3YIbTATOB, BHIJIAIOT MTOJ00HBIE OTBETHI 32 UCTUHY.
3.1. Pemienue cucrem JIMHEeHBIX ypaBHeHUH MeTo10M ['aycca - MeTOa0M 1MOC/I€10BATEIbHOIO
HCKJIIOYEHUS] HEU3BeCTHBIX.
Paccmorpum mnpumenHenue wmertona [‘aycca miis pemieHHME CHCTEMBl TpeX JIMHEHHBIX
YpaBHEHUH € TPeMsI HEU3BECTHBIMU U3 TIpUMepa 2.

X + Y+ Z =800 (17)
70X + 13Y + 75Z = 46400 (18)
0,3X +0,95Y + 0,25Z=352 (19)

[TocnenoBarenbHOCTH MPOLETYpPhl TAKOBA:

1. Haymo uckmtounts HeusBecTHoe X U3 ypaBHeHus (18). st 3Toro Bce WieHbl ypaBHEHUS
(17) neoOxoammo yMHOXHTh Ha kod(duiment npu X B ypaBHeHuu (18). DtoT kodddunmeHt
paBen 70. Crporo roBopsi, Hago Bce wWieHbl ypaBHeHUA (17) YMHOXHUTH Ha OTHOIIECHHE
kodpduirenta npu X B ypaBHeHuu (18) x xoaddunmenty npu X B ypaBuenuu (17), T.e. Bce
wieHbl ypaBHeHUs (17) Hato yMHOXKUTh Ha 1poOb 70/1 1 nepenucats CUCTEMY 3aHOBO

70X+ 70 Y +70Z =70 x 800 (17.1)
70 X +13Y +75Z =46400 (18)
03X+ 0,95Y + 0,25Z= 352 (19)

2. Tenepp HEOOXOAMMO BbIUECTh MMOWIEHHO ypaBHeHue (18) w3 ypaBHenus (17.1).
[Tony4yeHHOE HOBOE YpaBHEHHUE HAJIO 3alUcaTh Ha MecTo ypaBHeHus (18).

X +Y+Z=800 (17)

57Y — 5Z=9600 (181)

0,3X+0,95Y+0,25Z = 352 (19)

3. Jns uckiaroueHus Xu3 ypaBHeHus (19) mo aHanoruu ¢ mpepAyIMMA JeUCTBUSMA
BCe wieHbl ypaBHeHus (17) ymHOkuTh Ha 0,3; TouHee Ha oTHoIeHue 0,3/1

0,3X +0,3Y+0,3Z = 240 (17.2)
57Y-5Z=9600 (18.1)
0,3X +0,95Y + 0,25Z= 352 (19)

4. Bpruects ypaBHenue (17.2) u3 ypasuenus (19) u nonydenHoe HoBoe ypaBHenue (19.1)
3amucaTh Ha MecTe ypaBHeHus (19).

X+Y +Z= 800 (7)
57Y—5Z = 9600 (18.1)
0,65Y —0,05Z = 112 (19.1)

5. Teneps, He Tporas ypaBHenue (17) Hamo WCKIOYNTh Hem3BecTHOE Y U3 ypaBHeHus (19.1).
st aToro kaxkaeiid uneH ypaBHeHus (18.1) ymHOxkuM Ha apods 0,65/57. 3neck 0,65 - ko duimeHt
npu Y B ypaBHeHuu (19.1), a 57 -xkoadduiment npu Y B ypaBHeHuu (18.1). X+Y+Z=800
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055,57y - 099457 _ 05,9609
57 57 57

0,65Y —0,05Z =112
[epenuiiem cucremy, MpoOU3BEIs COKPAILLICHUS

X + Y + Z= 800 (17)
0,65Y-0,057Z =109,5 (18.2)
0,65Y—-0.052=112 (19.1)
6. Berurem ypasHenue (18.2) u3 ypaBuenws (19.1) u nepenmimiem crucremy.
X + Y+ Z = 800 (17)
0,65Y-0,057Z =109,5 (18.2)
0,0072=2,5 (29.2).
[TonyuenHoe ypaBHenue (19.2) - ypaBHEHHE C OTHUM HEM3BECTHBIM Z, U3 KOTOPOT'O HAXOMM
Z= 25 =357ke
0,007

U3 ypaBuenus (18.2) Y =200 kr.;

N3 ypaBuenus (17) X = 243 kr.

Meron T'aycca miis pelieHHsi CUCTEM JIMHEWHBIX YPaBHEHHUW B CHIIYy CBOEW IIPOCTOTHI U
OJIHOTUITHOCTH BBINOJHIEMBIX OIllE€pallii OYeHb XOPOLIO MOAXOIUT JUIsl MCIOJIb30BaHUsI Ha DBM.
CylecTBEeHHBIM HEOCTaTKOM 3TOT0 METOJIa SBJISETCS HEBO3MOXKHOCTh C(OPMYIHPOBATH YCIOBHA
COBMECTHOCTH M ONPEIeJIeHHOCTH CHCTEMBl B 3aBHCHUMOCTH OT 3HaueHHH KO3(PPHUIHUEHTOB H
cBOOOJHBIX wieHOB. C Ipyroil CTOPOHBI, Jake B Cllyyae OIPEIEICHHOM CHCTEMBbI, 3TOT METOJ He
MIO3BOJISIET HAWTH 00ImmMe (popMyITbl, BRIpayKaIOIINE PEIICHUE CUCTEMBI Yepe3 ee KOd(PPHUIUEHTH 1
CBOOO/THBIE YJIEHBI, KOTOPbIE HEOOXOMMO UMETh NP aHAIN3€E YPaBHEHUH.

3.2. Pemienne cucreM JIMHeliHbIX ypaBHeHue MeToaoM Kpamepa
3.2.1. DyIeMeHTHI TeOpHUH ONpeAeUuTeNel.

Onpenenurens BTOporo nopsiaka. OnpenenuTenu BIEpBble ObUIM BBEAEHBI JJIS PEIICHUs
cucTteMbl ypaBHeHHI mnepBoit crenenu B 1750 r. IBelinapckuii matematuk I'.Kpamep nan oOmue
(GbopMyJIbI, BRIpAXKAIOIIME HEU3BECTHBIC Yepe3 OIPENETUTENH, COCTaBJIEHHbIE W3 Kod(h(UIMeHTOB
cucreMsl. [IpumepHo yepe3 cTo JeT TeopHs OmpelenuTene, Bbliiig Jajleko 3a Ipeesbl anreopsl,
cTaja MPUMEHSTHCS BO BCEX MATEMAaTUYECKUX HayKaX.

Paccmotpum Tabnuiy Buaa:
a 6
1 1 (41)
a, 6

rae, ai, 61, dz; 62 - HEKOTopble uucna. Jrobas Takas TabiauIa Ha3bIBaeTCsS MaTpHIeH
BTOPOTo nopsiaka. Yucna ai 61 az, 62 HA3bIBAIOTCS 3JIEMEHTAMU MaTPHIBI.

Yucno, paBHOE a1 62- @y, 61, HA3BIBAETCS ONpedeuTe]eM MATPULbI WU ONPEACIUTENEM

1
BTOPOTI'O IMOpsAaAKa U 0003HaYaeTcs =A

I/ITaK, IO ONPCACIICHHUIO OIIPCACITUTECIIL MATPULIBI PABCH

al 6l
A= =a,6, — 4,6, (42)
a, 6

PaccMoTpuM cuctemy ABYX JIMHEWHBIX YpaBHEHUN U3 ripumepa |
X +Y=1000
20X +2,5Y=4200

60



a 6| [1

= =1.25-1-20=-17,5
a, 6, (2025

3mech A =

Eciu cronbenr Ko3pPUIIMEHTOB TpU HEW3BECTHOM X B OTOM ONPEACITUTEIIC MATPHUIIBI
3aMEHHUTh Ha CTOJIOCI] CBOOOHBIX YWICHOB, TO MOJYYHUM HOBBIH
onpeaenuTensb AX:

_ hooo 1
14200 25

‘:1000x25—4200x1:—1700

Ecmu cronber ko3¢ uimeHToB npu Hen3BecTHOM Y 3aMEHUTH Ha CTOIOEI] CBOOOTHBIX
YJICHOB, TO TOJIYYHM OIPEICTUTENb:

1 1000
= =1x4200-20x1000=-15800

20420

Pemrenue cuctemsl IByX JaHHBIX ypaBHEHHI 1o crioco0y Kpamepa Oyner umeTh BHI:

o AX_-1700_

A =175
Y = AY _ -15800 903
A -175

3.2.2. Onpeneaure/ib TPeThero NOPsAKa.
PaccmoTpum KBaapaTHyI0 TaOIMIly BUIA!

a, 6, ¢
a, 6, C; (43)
T€ a1 61C1 do, 62, Cz, A3, 63, C3 - HEKOTOphle umcia. JIio0as Takas TabaMIa Ha3bIBAaeTCs

MaTpHULEN TPETHETrO MOpsIIKa.
Omnpenenurens MaTpUILHI (42), WK ONIPEACIIUTENh TPETHETO OPsIKa, 0003HAYACTCS

a, 6, ¢
A=la, 6, c, (44)
a; 63 Cy

DTOT oOmpeAenuTeldbh BBIpAKACTCS Yepe3 OMPeNeNUTeNId BTOPOro MOpsIKa
CJIETYIOIIUM 00pa3oM:

a, 6, ¢
8, C a, ¢ a, 6
2 € 2 C) 2 65
A=la, 6, c,|=qa, -6 +¢ (45)
63 C3 a; Cg a; 63
a; 63 C3

PackpriBas onpenenuTenu BTOporo mopsijaka mo dopmyie (45) mpeaplayIiero myHKTa,
HaxO0JIUM, YTO

a4, 6, ¢
A=la, 6, C,|=a,6,C; — 4,6,C, — A,6,C4 + A36,C, + A,65C; — A36,C; (46)
a3 63 Cq

®opmyny (45) 3alOMHUTH 3HAYMUTENIBHO Jierde, 4yem Qopmyry (46), eciu 3aMeTHTb
CJIeyIOIee MPaBUIIO MIOCTPOCHHMS CJIaraeMbIX B MPABOM YacTH paBeHCTBA (44):
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bepem mnepBrblii 37€MEHT mepBOM CTpoku MaTpuilbl (43), T.e. 8 U YMHOXAaeM €ro Ha
OTIpeNIeNIUTENIb MATPUIIBI BTOPOTO MOPsAKA, MONYYaIoLIUiics U3 MCXOJHOM MaTpullel (43) mocrne
BBIUEPKHUBAHUS CTPOKH M CTOJIOIA, HA TIEPECCUCHUH KOTOPBIX CTOMUT B3ATHIM HAMH JJIEMEHT; 3aTeM
OepeM co 3HaKOM "MHHYC" BTOPOW JJIEMEHT MEpPBOM CTPOKH, T.€. By U YMHOXAEM €ro Ha
ONpEeNIETUTENIb MAaTPUIIbI BTOPOrO MOPSIKA, MOJYYAIOUIUICS MOCTE BbIUEPKUBAHUS U3 HCXOJHOU
Matpuilbl (43) y)xe BTOpPOro CTosidlia U MepBOM CTPOKH (HA HMX MEPECEYEHHH CTOMT JJIEMEHT Bj);
OepeM TpeTuUl AJIEMEHT MEepPBOW CTPOKHU, T.€. C1 U YMHOXKAEM €ro Ha COOTBETCTBYIOIIUA €My
OTpeeNIUTENb BTOPOro MOPSAKA.

Onucannoe npaBuiio U Gopmyny (45) Ha3BIBAIOT Pa3I0KEHUEM OIPEACTUTEIS TPETHETO
MOpSKA 110 DJIEMEHTaM NIEPBOM CTPOKH.

Brruucnsiem ornpeaenuTens TPETHEro nopsjika u3 npuMepa 2.

1 1
13 75 70 75 70 13
A=[70 13 75/=1. -1 +1- =
0,950,25 0,3 0,25 0,30,95
0,30,950,25

=13-0,25-0,95-75-70-0,25+0,3-75+70-0,95-0,3-13=

=3,25-71,25-175+225+66,5-39=-0,4

Ecnu B onpenenutene TpeThero nopsiaka (Ha npumMepe 2) nepBblil cToaoer]

1 1 1
A=|70 13 75|3amenuts cTONOIOM CBOGOAHBIX 4YIEHOB M3 CHCTEMBI JHHEHHBIX
0,30,950,25
YpaBHEHUH B IpUMeEpE 2, TO MOTYIUM HOBBIN onpenenutens AX
800 1 1
AX =|46400 13 75
352 095 0,2
Ero Tax:xe MOKHO BBIYHMCIIUTB, PA3JIOKHB I10 2JIEMEHTAaM IIEPBOM CTPOKH
13 75 46400 75 46400 13
AX =800x -1x +1x =
0,95 0,25‘ 352 0,25‘ 352 0,95‘

=800x (13x0,25—0,95x 75) —46400x 0,25+ 352x 75+ 46400x 0,95—-352x13 = -96
[lo aHanoruu ¢ onpeaenuTeIeM BTOPOTO OPS/IKA, HAXOAUM

X= AX = _—96 =240
A -04
Berancsgem onpenenurens AY
1 800 1
AY =|70 4400 75 [=-80
03 352 0.2
Haxomum Benmmuuny Y.
Y= AY = -8 =200
A -04

Beruncnsiem onpenenurenpAZ
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1 800
AZ =70 13 46400 =-144
03 095 352

B teopuu onpenenuTeneil qoka3piBacTCA TEOpEMa:

Cucrema «N» JMHEHHBbIX YPABHEHUH HMeeT eIMHCTBEHHOE pPelleHHe TOrAa U TOJIbKO
TOraa, KOraa onpeaejuTe]b MATPUIIbI CUCTEMbI OTJIMYEH OT HYJIS.

Ora TeopeMa IMO3BOJISIET JIIOOYI0 CHUCTEMY M3 «N» JHMHEHHBIX ypaBHEHUH C «N»
HEU3BECTHBIMU MPOBEPUTH HA HAIMYME WU OTCYTCTBHUE €JUHCTBEHHOI'O PEIICHMS €Ille 10 Hadaja
MPOLIeIYpPhI PElIeHHUs], T.€. 0 Bbrurciienus onpeaenureneid AX, AY, AZ.

Ecnu onpenenurtens MaTpuilsl paBeH HYJIO, TO CHUCTEMa ypaBHEHHUH JMOO BOBCE HE MMEET
peuieHuit (OHa HECOBMECTHA), TMO0 UMEET OECKOHEYHOE MHOXKECTBO PEIICHUMN.

Jlns pemieHust CUCTEM JIMHEWHBIX ypaBHeHMHM Ha OBM uMeTCS TOTOBBIE MAKEThI
IIPUKJIAJHBIX IPOTPaMM, UCIOJb3YIoIue aroputMel ['aycca n Kpamepa.

4. ®du3nveckue CBOiCTBAa U XMMUYECKHUII COCTAaB HABO3a.

Obwue ceedenus o Hagose

ExxerogHo Ha )KMBOTHOBOJYECKUX (hepMax M KOMIUIEKCAX CTPaHbI CKAILTMBAECTCA TPOMAIHOE
KoruecTBO HaBo3a (10 1 mupa. T). CBoeBpeMEHHOE €ro yaajieHHe M HCIOJIb30BaHHUE HE TOJIBKO
MOBBIIIAET CAHUTAPHO — TEXHUYECKHUE YCIOBUA COACP)KAHUA JKUBOTHBIX, W KaueCTBO
MPOU3BOJUMBIX TMPOAYKTOB, HO M IO3BOJISIET OOECHEYUTh MOJIEBOACTBO BBICOKOKAYECTBEHHBIMU
OpTraHUYECKUMH YAOOPEHUSAMH, a TAK)KE CHUYKAET OMMACHOCTD 3arps3HEHUSI OKPYIKAIOIIEH CPEJIbl.

Bce paGoTsl Mo MexaHU3aIlMU yJaIeHUs U UCTIOIB30BaHUs HAaB0O3a MOYKHO Pa3JeNUTh HA TPU
BHJIA:

-yJaleHue HaB03a U3 JKMBOTHOBOJYECKHX IIOMEIIEHWH W TPAHCIOPTUPOBKA €ro B
XpaHWIHIIA;

-CKJIaIUpOBaHue, 00e33apakBaHNe U XpaHEHUE HaBO3a;

-ICTIOJIb30BaHNE HABO3a.

OTH BONPOCHI B3aMMOCBSI3aHBI, TTOITOMY, pellas OJUH M3 HUX, HEOOXOTUMO B TaKOH XKe
CTEIEHU pelIaTh U Jpyrue.

W3ydeHne nmepeaoBOro OnbITa MPOEKTUPOBAHUS M DKCILUTyaTallMK )KUBOTHOBOTYECKUX (hepM
M KOMIUIEKCOB II0OKa3ajio, YTO B 3aBUCUMOCTH OT KOHCHCTCHIIMM HaBO3a, TEXHOJIOTHH €ro
UCIIONIb30BaHUs, crmoco0a CoJep)KaHusl JKUBOTHBIX MEHSIOTCA W TEXHHYECKHE CpEACTBA JUIS
OYHMCTKH TIOMEIICHWH W TUIOMA0K, KOHCTPYKIHS ¥ pa3Mepbl HABO3OXPAHWIHIL, CIOCOOBI
00€3B0OKMBaHUS HaBO3a.

Du3uxko-mexanudecKue c8olUCmMaea HaBo3da

HaBoz mpencraBmsier co0oil  CIOXKHYIO TMONHMIUCHEPCHYIO MHOTO(asHyro  cpeny,
BKJIFOYAIONTYI0 B ce0s TBepible, KUAKHWE W Ta3000pa3Hbie BemecTBa. OCHOBHYIO YacTh HaBO3a
COCTAaBJISICT BJIara.

TBepplii HABO3 UMEET BIIAXHOCTH 10 81 %, momyxuakuii (mactoodpasserii) - 82 ... 88 %,
KuAKui (6ecroacTUIouHbIN) HaBo3 - 88 ... 93 % Ha depmax KpymHOTro poraroro ckora u 10 97 %
Ha CBUHOOTKOPMOYHBIX epmax. CocTosiHHE HaBO3a Ha (hepMax KPYIMHOTO POraToro CKOTa 3aBUCHUT
OT croco0a CoJiep>KaHus )KUBOTHBIX, HAJTMYUS MOJACTUIIKH, CIIOC00a yAaIeHus: HaB03a U HEKOTOPBIX
Ipyrux (pakTopos.

Ha cBuHOBOT9ECKMX (hepMax MOTy4aroT, KaK MPaBUiIo, KUIKUA HaBO3.

BecriogcTunounelii  HAaBO3  MOYTH  OAHOPOJACH 1O  (DPAaKIMOHHOMY  COCTaBy.
CpenHeB3BellICHHAs! [IJIMHA YacTHUI[ COCTaBiseT 2,6 MM, a YacTUIl JJIMHOM cBhime 10 mm
conepxkurcs He 6onee 1 %. [Ipu ncnons3oBanun Ha pepMax KPYImHOTO POraToro CKOTa B Ka4eCTBE
MOACTHJIOYHOTO MaTepHayia ONMHWJIOK CPEIHEB3BEIICHHAas WX JJIMHA COCTaBisgeT 7,9 MM, JIJIMHA
HauOOJBIINX BKIIOYCHUH HE npeBbimaeT 42 MM. CpeTHEeB3BEIICHHAS [ITMHA BKIIOYCHH BIUSET HA
AKCIUTYaTaIMOHHYIO HAJC)KHOCTh HABO30YOOPOUHBIX MAIIIHH.
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BonbmuHCTBO MoKa3zaTesnei, XapakTepu3yonmx (U3NKO-MEXaHHYeCKUe CBOMCTBA HaBO3a,
3aBUCAT OT BIAXHOCTH HaBO3a, KOTOpas, B CBOK O4YEpE[b, 3aBUCUT OT IE€PBOHAYAIBHOM,
BJIQYKHOCTH 3KCKPEMEHTOB, BUJIa M KOJIMYECTBA MPUMEHSIEMOU MOJCTHIKH, OT €€ NepBOHAYAIbHON
BJIQXKHOCTH, IPUHATON CUCTEMbI YOOPKU HAaBO3a U APYrux (pakTopos.

[T10THOCTH HaBO3a 3aBUCHUT OT pa3Mepa €ro YacTHIl U COOTHOIICHUS PA3IHYHBIX (PAKIIHA,
BJIQ&YKHOCTH, BHJA, KOJMYECTBA M KadyecTBa MOACTHUJIOYHOIO MaTepuasa OT CTEHEHU Pa3JIoKEHUs
HABO3a U MHOTUX JApyrux ¢akropoB. OObeMHas Macca HaBO3a KOJEOJIETCS B JOBOJIBHO MIUPOKUX
npenenax; 400 ... 1010 Kr/m°. [Ipu OecnpuBS3HOW CHCTEME COJAEpKAHUS CKOTa Ha TIIyOOKOM
HECMEHSEMOU MOACTHIIKE 00beMHAas Macca HEHAPYIIEHHOT0 HaBo3a HaxoAuTcs B mpenenax 880 ...
980 kr/m°,

[Ipu sKcrmyatanuy MalliiH 1 MEXaHU3MOB JIJIS YAAJICHUSI HAaB03a OOJIBIIOE 3HAYCHUE UMEIOT
KOA(h(UIUEHTHI TPEHUSI CKOJIBXKEHHS, MOKOsI, a TaKKe JIMIMKOCTh HaBo3a. CrocoOHOCTh HaBo3a K
HAJIMITAHUIO Ha pabodme OpraHbl MalIuH OOYCJIOBJICHA €r0 BHUIOM M COCTOSHHUEM IMOBEPXHOCTH.
Pa3pabarbiBasi TEXHOJIIOTUYECKYIO CXEMY yAaJeHHUs HaBO3a, HY)KHO MUMETh MpEeJCTaBIeHUE 00 3TUX
MOKa3aTelsx.

HaBo3z KPC cocrout u3 oprannueckux BemectB 20,3%, azora 0,46, dochopa 0,23, kamus
0,50 u uzBectu 0,40 %. B 3aBUCMMOCTH OT YCIOBHM COAEpkKaHUS CKOTA KOJUYECTBO OPraHUYECKUX
U MUHEpaJbHBIX BEIIECTB B CBEKEM HaBo3e M3MeHsercs B 2..4 paza. OOmiee KOJIMYECTBO ITUX
BEII[ECTB B JKUJIKOM HaBO3€ MPAKTUYECKU MTOCTOSHHO.

[Ipy npOaOIKUTENPHOM XPAaHEHUH KUJKOIO HAaBO3a YaCTh OPTaHMYECKUX M MUHEPAIbHBIX
BEIIECTB Tepsiercs. [loTepn B 3HAUUTENBHOW Mepe 3aBUCAT OT crocoba XpaHeHus. Tak, U3 KK,
XpaHsAIICHCS B )KI)KECOOPHUKAX B TCUCHHUE TIEPBOro Mecsia, Tepsercs 10 6 %, a 3arox 10 ... 15 %
aszora. [lepuonuueckoe nepemMeMBaHue HABO3a MPHU UIUTEIBHOM XPAHCHUH YBEITUYUBACT MOTEPU
azora 10 20 ... 25 %.

5. Mexanu3anus yaajaeHusi HAB03a U3 MOMelleHn i

B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUH MPUMEHSIOT CIEAYIOIINE TEXHOIOTHH YIaleHUs U
yOOpKH HaBoO3a.

TEXHOJIOTHS cOopa, ynaldeHHs, XpaHEHUs U BHECEHHS B TMOYBY TBEPAOTO MOJCTHIOYHOTO
HaBO3a.

TEXHOJIOTHS cOOpa W yHaneHHs >KUIKOro OecCTOACTUIOUHOTO HaBO3a C MPUTOTOBIICHUEM,
XpaHEHHWEM W BHECCHHEM B IOYBY TBEPJOr0 KOMIIOCTA, MOJIYICHHOTO C HCIIOh30BaHUEM Topda,
PE3aHHOM COJIOMBI, OTTUIIOK, IPYTHX KOMIOCTUPYIOIIUX MaTePHaIOB 1 MUHEPAIbHBIX YAOOpEHUH.

TEXHOJIOTHS cOOpa W yAalleHUS KHJIKOTO OECHOJCTIIIOYHOTO HaBO3a C XpaHCHUEM H
BHECEHHUEM €T0 B ITOYBY B KHJIKOM BHUJIE.

TEXHOJIOTHS cOopa M YAaJICHUS JKUIKOTO OSCIOJICTHIIOYHOTO HaBO3a C pa3/ielicHUEM ero Ha
TBEPAYIO U JKUIKYIO (pakuuu, ¢ MOCIEAYIOIIMM XpaHEHHMEM W BHECEHUEM KaxkaoW Qpakuuu
paszienbHo.

[TepBasi cxema HpUMEHSETCS MPEUMYIIECTBEHHO MpU TpuBsizHOM coaepxkannu KPC, mpu
OCCIPUBS3HOM COJCPKAHMHM HA TIIYOOKOH HECMEHSEMOW IOJICTHIIKE, a TakKe B NTUYHHKAX C
HATIOJFHBIM COJIEP’KaHUEM TTHIIBL.

Bropas cxema mpuMeHsETCS Ha KPYIHBIX (epMax M KOMIUICKCax, MPEHUMYIICCTBEHHO C
OecripuBs3HbIM ~ OOKCcOBbIM  coiaepkanueM KPC w  mpm  jgocraTouyHo — 00€CIeYeHHOCTH
KOMITOCTHPYEMBIMH MaTepHalaMHu.

TpeTbs cxema TPHUMEHSETCS Ha KPYIMHBIX CIEIHMATU3UPOBAHHBIX (hepMax U HEOONBIIHX
KOMILIEKCaX MPH YCIOBHH, YTO BECh BBIXO/I JKUAKOTO HABO3a MOXKET OBITh HCITOJIb30BaH B KAUECTBE
yIoOpeHust BHYTPHU X0351CTBA O€3 HAKOTUICHUS €T0 H3JIHIIKOB.

YerBeprasi cxeMa C pa3JIelICcHHEM >KHIKOTO HaB0o3a Ha (paklIuu sBISETCS Hambolee
TUMIUYHON JUISL KPYIHBIX JKUBOTHOBOMYECKUX KOMIUIEKCOB, OOOPYIOBaHHBIX CIEIUATBHBIMU
CHCTeMaMH OYHUCTHBIX coopyxeHuid. [locrme pa3aeneHus HaBo3a TBepAas (HpaKIys UCTIOIB3YeTCs
Kak OOBIYHBIM TBepAbIi HaBO3 Ha YHOOpeHHs, a >Xuikas (paxius MOJBEpraercsi CI0KHOU
00paboTKe C 1eNbio ee 00e33apakuBaHus, Ae300PAIliH U OCBETIICHHS.
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Puc. 2. Knaccugurxayus ycmpoticme 0151 yoanienust Hago3a u3z nomewjeHuil

Mexanuzauus yaajaeHHs HaBo3a M3 HKMBOTHOBOMYECKMX ITOMELICHUH MOXET ObITh
OCYIIIECTBJIEHA MEXaHUYECKUM, TUAPABINYECKUM U THEBMAaTHYECKUM CIIOCOOaMHU.

MoOGunpHble arperaTsl ynansioT U3 KOopoBHHKa 1 T HaBo3a 3a 10 ... 25 MuH, Ipu 3TOM
3aTpaThl pyyHoro tpyna cocrasistor 0,5...1,2 MuH B pacdyere Ha KopoBy B cyTku. Ha 3arpatbl
pabouero BpeMeHH BIIMSIOT BbICOTa CTEHKH HABO3HOM KaHAaBKHM-NIPOXOZA, KOJIWYECTBO M KaueCTBO
MOJICTUJIKH, HaBBIKK paboyero, opranu3anus Tpyaa u Jip.

OnvH U3 HEAOCTAaTKOB pabOThl MOOMIIBHBIX CPEJICTB MEXaHU3ALUK - OOJIbIIee 3arpsi3HEHHE
HAaBO3HOTO IMPOXOJa, YeM TMpu padoTe CTAIMOHAPHBIX YCTAHOBOK. 3arpsi3HEHUE MOXKHO
3HAUUTENIBHO CHU3MUTH 32 CYET JOCTATOYHOIO KOJIMYECTBA XOpOILIEH IOACTUIKA M BBICOKON
KyJIbTypbl Tpyna. UToOBbl XOJIOIHBIM BO3JyX HE NMPOHMKAI B KOPOBHHK NpU yJAJICHWHM HaBO3a
3UMOI1, HE0OX0IMMO CO3/1aBaTh BO3YIIHbIE TEIIOBBIC 3aBECHI.

3arpsi3HeHuEe BO3AyXa KOPOBHHMKA BBIXJIONMHBIMHM Ta3aMu TpaKTopa HaOiogaercs mpu
3arycke WM paboTe TPaKTOpa ¢ HEe OTPEryJMpOBaHHBIM JABHUraTeleM U MpH IMJI0XO0H BEeHTUIISLMU.
[ToaToMy HaZ0 CTaBUTH COOTBETCTBYIOLIME HeTpan-uzatopsl. K mymy tpakropa 60poBbl OBICTPO
IPUBBIKAIOT, U OH MX MaJlo OECIIOKOMUT.

CranuoHapHble YCTAaHOBKHM BKIJIIOHAlOT B ce0sl CKpeOKOBBIE TPAaHCIOPTEPHl KPYroBOro U
BO3BpPATHO-NIOCTYNATEIbHOIO JBMKECHMSI, @ TAaKKE€ KaHATHO-CKPENEPHBbIE YCTAHOBKU W IIO/IBECHBIE
JIOpOTH.

CkpeOxoBbrii  Tpancnoprep tuna TCH cocTOMT W3 TOPU3OHTAJBHOIO U HAKJIOHHOTO
TPAHCIIOPTEPOB, HMMEIOLINX WHAWBUAYaJIbHbIE MPUBOABI M pabOTAIONIMX HE3aBUCUMO JPYr OT
apyra.

I'opu3oHTaIBHBIM TpaHCIIOpTED, yCTaHaBJIMBAEMBIN B HaBO3HOM KaHaje
KUBOTHOBOJYECKOTO IOMEILICHHs, BKIIOYaeT B ce0sd MIApHUPHYIO pa30OpHYI0 Lenb C
NPUKPETJICHHBIMA K HEW CKpeOKaMu, MOBOPOTHBIE 3BE3/I0UYKM U HATsDKHOE ycTpoicTBo. llenb
IPUBOJIUTCS B JIBUKEHHE OT DJIEKTPOABUIATENs] MOIIHOCTbIO 4 KBT uepe3 KIMHOpEMEHHYIO
nepenady u peaykrop.

HaknoHHBIN TpaHCIIOpTEp MMEET /1Ba KaHalla, B KOTOPBIX JBMKETCSl 3aMKHYTas LENb CO
ckpeOkamu. OH Ipy3uT HaBO3 B TPAHCIOPTHBIE CPEICTBA U OOBIYHO YCTAHABJIMBAETCS B TOpIIE
KMBOTHOBOJYECKOTO TIOMeEIIeHus], B TamMOype. [log BepXHUM KOHIIOM TpaHCIOPTEpa pacmojararoT
TPAKTOPHYIO TEJICHKKY.

ITpu pabote Tpancnoprepa TCH HaBo3, cOpOIICHHBINH B KaHaj, MEPEIBUTACTCS B HIKHUN
IIOBOPOTHBIM CEKTOP HAKJIOHHOIO TPAaHCIOPTEpa M IMOJACTCI MM B TPAKTOPHYIO IPULENHYIO
TEIIEKKY.
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Henb3s cOpachiBaTh HaBO3 Ha HEMOABIKHYIO BETBb TPAHCIIOPTEPA, TaK KAaK B 3TOM CIIydae
IpU ITyCKe TPaHCIIOpTEPa PE3KO Meperpykarorcs Lelb U MexaHu3Msbl npuBoga. Kpome toro, Moryr
NOJHUMATECS CKPEOKM TpPaHCIOPTEpa, YTO 3HAYUTENIBHO CHUXKAET €ro NpPOH3BOJUTEIBHOCTH H
yXyJIIaeT Ka4eCTBO PabOTHI.

Ocoboe BHUMaHHE YACTSAIOT 00CTY)KMBAaHUIO HAKIIOHHOTO TPAHCIIOPTEPa, HAXOAAIIETOCs 32
npeenamMu >KMBOTHOBOJYECKOIO IOMEIIEHUs W paboTaromero B 0ojiee TSKENbIX YCIOBMSIX,
0CcOOEHHO TpH HU3KHUX TeMmmepaTypax. CHauana BKIIIOYAlOT HAKJIOHHBIH TpaHCIOPTEp, 3aTeM
TFOPU30HTANIbHBIN. BBIKIII04alOT TpaHCIOPTEPHI B 0OPaTHOM MOPSIKE.

[ITanroBele  CKpeOKOBbIE  TPAHCIOPTEPHl  BO3BPATHO-TIOCTYHATEIBHOIO  JIBUKCHUS
UCMONB3YIOT JUIsl yJAJeHUs HaBo3a M3 KOPOBHUKOB, CBHHApHUKOB, NTHYHHMKOB. Yacrto
AQHAJIOTUYHBIE TPAHCIIOPTEPhl MPHUMEHSIOT s pa3fgayd KOpPMOB. ODTH TpPAHCIOPTEPHl MEHee
METAJUIOEMKH U 0ojee HaJIeKHbl II0 CPaBHEHUIO C TPAHCIOPTEPAMU KpPYroBOIO JBUXKEHHMS.
bnaromapss BO3BpaTHO-TIOCTYNATEIbHOMY JABIDKEHHIO CKPEOKOB TPAHCIOPTHPYEMBI MaTepual
HOJaeTcs K MECTy Ha3HaueHUs C MHUHUMAJbHBIM IepeMellleHueM. B pesynabTare 3HAUMTENBHO
YMEHBIIAIOTCSL HArpy3KH Ha paboyre OpraHbl TPAHCIIOPTEpa U COKPAIIACTCS MPOAODKUTEIBHOCTD
ero paboThI.

CkpenepHble YCTAaHOBKH, JIBHKYIIMECS TaK)Ke BO3BPATHO-MOCTYNATENBHO, TPUMEHSIOT IS
ylaJeHuss HaBo3a U3 IIOMEIIEHUI, TPAaHCHOPTHPOBKM €ro K HaBO3OIpPHUEMHHKaM (Ha
CBHHOBO/IYECKHX ()epMax) U OJHOBPEMEHHOW IMOTPY3KH B TPAHCHOPTHBIE CpeiacTBa (Ha Qepmax
KPC). Takue ycTaHOBKM MPOCTHI B U3TOTOBJICHUHU, HAJEKHBI B paboTe, JIETKO MPUCIIOCAOINBAIOTCS
K HEPOBHOCTSAM [JHA KaHajlla, MEHEee MeETajlo- M DJHEProeMku. HemocTaTkum YCTaHOBOK -
HEJI0JIFOBEYHOCTh M TPYAHOCTb COCIMHEHHsI TpOca MPH Pa3phlBe, CIOKHOCTh MOHTAXa HAKIIOHHOM
YacTH HABO3HBIX KAHAJIOB.

VYcTaHOBKa COCTOMT U3 CKpENepoB, Tpoca, MPUBOJHOTO ¥ HATSDKHOTO YCTpOICTBa.
Ckpenepsl yCTaHABIMBAIOT B HaBO3HbIe kKaHaibl (mupuHa 40..70 cm u rioyOuna no 50 cm) Ha
HaIMpaBJISIONIUE U3 YTOJIKOBOW CTaJIH, POJIOKEHHBIE 110 IHY KaHala.

[TprBOHOE YCTPOWCTBO COCTOUT M3 AIIEKTPOJABUTATENS, pEAYKTOpa U TPOCOBOM Jiebeaku. B
HaBO3HBIX KaHaJax NpOTATUBaroT Tpoc tuamerpoM 10...15 MM, K KOTOpOMY KpensT ckpemnepsl. [
yOOpKHM HaBO3a TNPHMEHSIOT CKpenephl pa3MYHBIX KOHCTpyKuui. Hambomee pacrpocTpaHeHbBI
CKperepsl THIa «cTpenay» (B ycranoBkax YC) u Tumna «kaperka» (B ycranoBkax TC-1 u YBH-800).

CkpenepHble YCTAaHOBKM WCIIONB3YIOT TpH YOOpKe HaBo3a W3 MOMEUICHUH s
OecrpuBA3HOTO0 OOKCOBOTO cojiep:kaHusi kpynHoro poraroro ckora (YC-10, YC-12 u YC-250) u
npu yoopke OecrnofCTHIOUHOTO HaBO3a M3-I0J LIEJIEBbIX MOJ0B B cBUHapHukax (YC-12 u YCII-

12).

‘ 7 &

Puc. 3. Cxema ckpenepnoti ycmanogxu

1 — snekTpoaBUTaTENb, 2 — MOBOPOTHBIE 3BE3/I0YKH, 3 — KpEIUICHUEe CKperepa, 4 — CKpemnep,
5 — TpocoBas nedenka

['unpaBnuyeckue yCTaHOBKHM IO MPUHIIMITY IEHCTBUS AENATCS Ha HAIIOPHBIE U CAMOTEYHBIE.

Hamophnast TpaHcnmopTUpoBKa HaBO3a OCYILECTBIISIETCS 32 CYET IOTOKAa CMBbIBAIOIIEH
KUIKOCTH (BOJBI, MOYM, HABO3HOW JKIWKH), IOJaBaeMol HacocoM B KaHaia. CamoreuyHas
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TPAHCTIOPTUPOBKA HABO3a BO3MOXKHA IPHU ONPEICICHHOM YKIOHE THA KaHajda WU MOBEPXHOCTH
TPAHCIIOPTUPYEMOIl MacChl U OCYUIECTBIISIETCS IO KaHajaM WM TpyOam 0Oe3 MeXaHH3MOB WIIU
TpancnoptepoB. HaBo3 U3 XMBOTHOBOAYECKHX IOMEIICHHH MOXXHO YAalsTh CAaMOTEYHBIM U
HAIIOPHBIM TPAHCIIOPTUPOBAHUEM OJIHOBPEMEHHO.

Cpenu ruapaBIMYECKHUX CHCTEM YIAIECHUS XHIKOrO HaBO3a M3 IMOMEUICHWH Hamboee
pacrpocTpaHEHbl CMBIBHAs, PEUUPKYJSALUOHHAS, JOTKOBO-OTCTOWMHAs, KOMOWHHUPOBAHHAS,
caMOTeyHass ¥ TpaBUTalMOHHas. Bce 9T cucTeMbl, 3a HCKIIOYECHHEM CMBIBHOH W
PELUPKYISILIMOHHOM, OCHOBaHbI HAa MPUMEHEHUU 3ariyOJIEHHBIX JIOTKOB, IMEPEKPBITHIX CBEPXY
pELIeTYaTHIM TTOJIOM.

CMbIBHAsi cuUCTEMa OCHOBaHa Ha MPSIMOM CMbIBE HaBo3a CTPYEH BOJbI, CO3/1aBaeMoOii
HAIopoM BOAONPOBOTHON CETH MJIH IMOJKAYMBAIOIIUM HacocoM. CMech BOJBI, HABO3a U HABO3HOM
JKWDKM CTEKaeT B KOJUIEKTOpP U ISl IOBTOPHOT'O CMBIBAa YK€ He ucroiib3yercs. HempoctaTok 3toro
croco0a - o4eHb OO0JIBIION Pacxoj BOIbL.

PenupkynsimoHHasi cuCTeMa COCTOUT M3 CaMOTE4YHOro TpybomnpoBoaa auamerpom 0,3...0,4
M, nposnoxkeHHoro ¢ ykiaoHoMm 0,006...0,01 M, u 000pyIOBaHHOTO COPOCHBIMH KOJOIIAMHU
HAIOpHOTO TpPyOONpOBOJa M HACOCHOW CTAaHLUMU C TPUEMHBIM HaBo30cOopHHKOM. Hapo3
cOpachIBalOT uepe3 KOJOAIBI HAa TMOTOK HABO3HOW JKIKH, KOTOpas IOAAeTCSI B CaMOTEYHBIH
TpyOOIPOBOJ HACOCOM dYepe3 HamopHbId TpyOompoBod. Ilo camoreunomy TpyOompoBOay CMeECh
JKVDKH M HaBO3a TI0MAJ]acT B HABO30COOPHHUK BMECTHMOCTHIO 8...10 M,

UToObl COKpaTUTh 3aTpaThl PYYHOTO TPy[a, MPU MPUMEHEHUH STOro Crnocoda BMECTO
CaMOTEUYHBIX TPYOONPOBOAOB B KOPOBHHKAX M CBHHAPHUKAX YCTAHABIMBAIOT MPOIOJIBHBIC JIOTKH
V-00pa3Horo MOMEpeyHOro CEYEeHHs, MEPEKPBIThIE pelieTdaTbiMu mojamu. K Hauamy JIOTKOB
MIOJIBOJISAT HAMIOPHBIA TPyOOIPOBOJ, IO KOTOpoMY 1...2 pa3a B CyTKH >KM)KEH CMBIBAIOT HABO3ZHYIO
maccy.

DTta cuctema paboTaeT yIOBIETBOPHUTEIBHO M HanboJiee YIKOHOMHYHA, OJTHAKO OHA WMEET
HEKOTOpBhIe HEAOCTaTKU. Bo BpeMs MPOMBIBKM HABO3OMPUEMHBIX JIOTKOB IOBBIIIAETCS
3ara30BaHHOCTH BO3/yxa mnmomemieHus. Kpome Toro, B ciydae BOZHUKHOBEHUSI HH(DEKIMH B OJTHOM
U3 TIOMEIIEHUH psila He WCKIIYEHO 3apaKeHUE JKUBOTHBIX, COACpPXKAIIUXCS B APYTUX
TIOMEIICHUSX.

JloTkOBO-OTCTOMHAsA (LUTIO30Basi) CHCTEMa OTJIMYAETCsl OT JPYTHMX HaTU4YMeM IHIHOepoB,
YCTAHOBJICHHBIX B MECTAaxX IPHMBIKAHHUS TPOJOJIBHBIX JIOTKOB K TIONEPEYHOMY KOJUJIEKTOPY |
MpeHa3HAYEHHBIX JJI HAKOIJICHHUS] M MEPUOANUYECKOTO yAaJeHUs] HAaBO3HOM MacChl B MPUEMHBIH
HaBo30cOopHUK. Kpome Toro, nepes KaxabIM IIUKIOM B JIOTOK 3aJIMBar0T Boay u3 pacuera 10...15 1
Ha OJHO XMBOTHOE, YTOOBI M30eXaTh MPUIUIMAHUS HABO3a K CTEHKaAM M COXPAHUTh aMMHUAYHBII
azot. HaBo3 uepes 1miesieBoil most nomnajaeT B JJOTOK, 3al0JTHEHHBI BOJIOM.

3acnoHky-mubep mnogHuUMaroT pa3 B 3..4 nHa. HakonuBimascss cMmech MOCTymaeT B
MIOTIEPEYHBIN KaHAl M 10 cUcTeMe TpyO BBITEKaeT B HaBo3ocOOopHUWK. llocie 3TOrO 3acioHKy
3aKpBIBAIOT, PEUICTKU TOJa YUCTIT U MPOMBIBAIOT BOAOH. OuYeHb BakKHO, YTOOBI IIHMOEP TIOTHO
3aKpBIBaJ JIOTOK, B TPOTHBHOM CITydae BOJBI B JIOTKE HE Oy/ET, HABO3 OCSIET Ha JIHO M MPUIAITHET
K CTEHKaM, 4YTO 3aTpyaHUT ero ynainenue. [lIubep H3roTaBIMBalOT M3 METAJUIMYECKOTO 5-
MIITAMETPOBOTO JICTA, KOTOPBIHA BCTABISIOT B IEPEBSIHHYIO PAMKY, TIOKPBITYIO PE3UHOM.

s Xopolero OTeKaHWsT HAaBO3HOW Macchl OOJbIIOE 3HAYEHHE HMMEIOT KOHCTPYKIHS,
TOYHOCTh M Ka4€CTBO M3TOTOBJICHUS TPO(UIIS JTOTKA.

OCHOBHOW HENOCTAaTOK JIOTKOBO-OTCTOMHOW CHCTEMBbl HAaBO30OYJAJEHUS - CHJIBHOE
BbIJIEJICHHE CEPOBOJOPO/Ia MPH CIycke HaBo3a. [loaToMy nmpumMeHeHHe TaKoW CHCTEMbI, HECMOTPS
Ha TO, YTO TEXHUYECKH OHA pabOTaeT yAOBIECTBOPUTEIBHO, OTPAHUICHO.

B xoMOMHMpOBaHHON (PEHMPKYISIIUOHHO-IILTIO30BOM) CUCTEME MPH OTIOPOKHEHUH JIOTKOB
OCYILECTBIISICTCS CMBIB HABO3a KIKEH.

CamMoTteuHasi (caMocCIlJlaBHasl) CUCTEMa OCHOBaHA Ha HCIIOJIb30BAHUU BSI3KOIJIACTHUYECKUX
CBOMCTB JKMJKOTO HaBo3a. TOJNIIMHA CIIOSI HABO3a IO JJMHE KaHAla YBEJIMYUBACTCS B CTOPOHY,
MIPOTUBOINOJIOKHYIO ero IBkeHuto. [lonmop, co3gaBaeMblil pa3HOCTHIO TOJIMHBI CIIOS, SIBISETCS
JBIKYILEW CUIION, KOTOpas IEPEMEILACT HABO3 110 KaHaTYy.
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HaBo3 npu ABmkeHUU B KaHajle MEPEMEIIMBACTCS HE3HAUUTEIbHO, U3 HEro HUCIapseTrcs
Majo BJarM M BpeIHBbIX ra3oB U uepe3 6..10 cyrok HaumHaeTcsi OpOKEHHE C HMHTEHCUBHBIM
BBIICTICHMEM aMMHaka, MeTraHa u 1ap. [loatomy HeoOXoauMo BHIOMpaTh TaKUe TMapaMeTphbl
CaMOTEYHOM JIMHMSI, YTOOBI HABO3 B TOMEILICHUH 3a/Iep>KUBAJICS He OoJiee yKa3aHHOTO CPOKa.

BBenennas B 9KCIUTyaTalMI0 caMOTEYHAs CHCTEMa HABO30YAaJCHUs padOTaeT B TEUCHHUE
BCEro MLHMKJIAa TMpou3BoJACTBA. Takas cucrema SBISeTCS AalbHEHIIMM pPa3BUTHEM OTCTOWHO-
JIOTKOBOM CUCTEMBI, HO C TOM JIMIIb Pa3HULEH, YTO B HEM HABO3 YAAISETCA HENPEPBIBHO MO MEPE
ero mnoctymieHus. [lo cpaBHEHHIO € PEHUPKYISIHOHHOM M PEHUPKYISIMOHHO-ILTI030BON
CHCTeMaMH HAaBO30YyJIaJCHUs OHa OoJyiee TOJHO YIOBJIETBOPSET BETEPUHAPHO-CAHUTAPHBIM
TpeOOBaHUSIM, a [0 CPaBHEHHIO C OTCTOMHO-TIOTKOBOM M CMBIBHOM cuctemMamu Tpedyer
3HAUUTEIBHO MEHBILETO PAcX0/1a BOJBI.

['paBuTaniMOHHAs CUCTEMa B OCHOBHOM aHAJIOTMYHA CaMOCILJIaBHOM, OJIHAKO MMEET U CBOU
ocoOenHoctu. HaBo3Hubiii kaHa B 3ToM ciydae umeeT cedeHue 150x180 cm u moxker OBITh
npakTryecku Jirooor muHbL (10 80...100 m). /[Ho kaHama 4ucTOoe M aOCONIOTHO TOPU3OHTAIBHOE.
[lepen BbIX0OOM B NONEPEUHbIN KaHal KOPOBHHUKA JHO Ka)J0Tr0 MPOJOJbHOTO HAaBO3HOI'O KaHaja
MEPEKPHIBAETCS MEPEIMBHBIM TTOPOKKOM BBICOTOM 50 cM.

HaBo3 uepe3 mienu mnoja momajgaeT Ha «BOASHYIO TMOAYUIKY» W PacTBOpSETCS B BOJE,
mpeBpamiasicb B OJHOOOPa3HYI MOJABIKHYIO Maccy. [Ipu MOCTOSHHOM TOMOJNHEHUW KaHala
pa3zKuKeHHas HaBO3HAsi Macca BBITECHSETCAd M3 00beMa, 3allOoJIHEHHOI'O BOJOW, IEpesInBaeTCs
yepe3 TMOIMEpPEeUHbll KaHal W Jajee MOCTyHmaeT B Mallora0apuTHBIM HaBO30COOPHHUK, OTKyAa
KOBIIIOBBIMU TIOTPY3YMKaMU IIOAAETCSl B TPAHCIOPTHBIE CPEACTBA M 3aTeM CKJIQJAUPYETCS B
HaBo3oXpaHwIumax. s coopa U TpaHCHOPTUPOBKH HABO3a MOXKHO HCIOJB30BaTh Pa3IUYHbBIE
YCTaHOBKH.

OcHoBHOe ycioBue 3G(EeKTHBHONW pPaOOTHI TPABUTAIIMOHHOTO Ccrocoba - abcomroTHas
BOJIOHEIIPOHUIIAEMOCTh JIHA U CTEHOK KaHaJa.

Bce camocnnaBHbIe ciocoObI yaleHNus HaBO3a U3 MOMeIIeHn 0cO0eHHO 3((HEeKTUBHBI MTPH
MPUBA3HOM U OOKCOBOM CHOcO0ax COJEp>KaHMUsl JKUBOTHBIX ©O€3 TMOJCTUIIKK, Ha TEeIJIbIX
KepaM3UTOOETOHHBIX MOJIaX WU C MPUMEHEHHEM PE3NHOBBIX KOBPUKOB.

[[leneBbie (pemieTyaTsie) MOJIBI HAYAIW MPUMEHSATh HA >KMBOTHOBOTYECKUX (depmMax MHpa
ceeimie 100 net Hazan (1876 roxa), HO HauOoJbIIEee PACHPOCTPAHEHUE OHU TMOIYYWIM TOJBKO B
MOCJIEAHUE TOJIBI.

[[{eneBble MOJIBI IPUMEHSIOT B KOPOBHUKAX; moMeneHusax 1t otkopma KPC, cBuHapHukax,
HAaBO3HBIX TMPOXOJaX M TMPOXOoJax IS TEperoHa M BHITOHA CKOTa, MPEIOWIBHBIX 3ajax,
MOMEIIEHUSX JUTsl 300BeTEpUHAPHON 00pabOTKM KUBOTHBIX U JIp.

Takue nmoJpl ycTpauBaroT B TOM cllydae, KOTJ1a )KMBOTHBIX COJIepKaT 0e3 MOJCTHIIKI WU Ke
HA TOJCTHIIKY HCIOJB3YIOT TaKOW MENKUN MaTepuall, Kak OMWIKH, pe3aHyl coyiomy, Topd B
HEOOJBIINX KOJWYeCcTBaX. lIpemmymecTBa pemeTdarslX I10J0B OYEBHIHBI; >KUBOTHBIE CaMHU
KOIBITAMHU TMPOJIABIIMBAIOT HABO3 Yepe3 IIEJId IMoJIa B HABO3HBIM KaHal, MPU 3TOM pPE3KO
COKpAIIIAIOTCS 3aTPaThl TPYy/1a HA YUCTKY CTOMII.

[TocTpoiiku CO IIeNeBBIMH TIOJAMH OOXOASTCS HECKOJIBKO JOpOXKE, 4YeM OOBIUHBIC
MOMEILEHUS], U3-3a HEOOXOAMMOCTH TEIUIOM3OJISILMKM M YCTPOWCTBA KaHAJIOB (JOTKOB) JUIsl HABO3a
MOJ1 IIEJIEBBIMU perieTkaMu nojia. OaHaKo 3KOHOMUS MOACTHIIKH, PE3KOE COKpalleHHe TPYAOBBIX
3aTpaT MPU BBHIMOJHEHWH TTOBCEIHEBHBIX OIEpaIlMi IO PacClpeesIeHUI0 TMOACTHIIKH U YHCTKE
CTOIJI, TEPEKPHIBAIOT 3aTPAThl HA COOPYKEHUE IIECJIEBBIX MOJIOB.

[Tpu conepxanun KPC Ha mpuBs3M HABO3 M3 CTOMII YOUpPArOT 2-3 pa3za B CYyTKH 3a TIPEICIIbI
KopoBHUKA. [Ipu mpUBSI3HOM COJiep>KaHUU Ha TIyOOKOW MOJCTUIIKE HAaBO3 yOupaercs 2-3 pasa B
roJl, @ Ha BBHITYJBHBIX IUIOMIAJIKAX — €XKEJIHEBHO WJINM 4Yepe3 HECKOJIbKO JHEH B 3aBUCHMOCTU OT
BpeMeHH Toaa. [Ilpum OecrnpuBsS3HOM OOKCOBOM COJIEpKaHHMH KOPOB HAaBO3 M3 IIOMEIICHUH,
BBIT'YJIbHO-KOPMOBBIX M MPEAIOMIBHBIX TUIOMIaIKaX yOUpaoT OAUH pa3 B 2-3 JHS.

OuucTKy NOMENICHUI MTPOBOJISAT BCETJa B OJHO U TOXKE BPEMsi, OIIPEICTICHHOE PACTIOPSIKOM
THS (hepMBl.

Tpancnopmupoeka Hao3a U3 HUBOMHOBOOUECKUX NOMEUeHULl 8 HABO30XPAHUIULYA.
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Jl1s mocTaBKM HAaBO3a U3 )KMBOTHOBOIYECKUX ITOMEILECHHUM B HABO30XPAHWIUIIA IPUMEHSIOT
TPAKTOPHBIE TEIEKKH, CKPENIEPHBIE U [THEBMATHYECKNE YCTAHOBKH, HACOCHBIE CTAHIIUHU, KOBLIOBbBIE
TPAHCIIOPTEPHI U CAMOCIIJIABHBIE CUCTEMBI.

TpakTopHYIO TEJEKKY yCTaHABIMBAIOT B HABO3HOM TaMOype (HaBO3 B TEJIEKKY MOAAIOT IO
HAKJIOHHOM BETBM CKpPEOKOBOIO TpAaHCIOpTEpa WIM CKPEHNEPHON YCTaHOBKOW) M IO Mepe
HAIOJHEHUS OTBO3AT K HABO30XPaHWINILY, TI€ U Pa3rpyKaroT.

6. O6e33apakuBaHNe U XpaHeHHE HABO3a

B TexHomornueckom npouecce yaajaeHus U UCIOIb30BaHUS HaBO3a 0COO0E MECTO 3aHUMAET
ero obOe33zapaxuBaHMe W XpaHeHue. [Ipm 3ToM B mMepByl ouepelb HEOOXOIUMO YUYUTHIBAThH
BETEpUHApPHBIE U MEIUKO-CAaHUTApHBIE MpaBHJIa, TaK KaK MMAaTOT€HHbIE MUKPOOPIaHU3MBI, sillla U
JMYUHKY TeITbMUHTOB COXPAHSIOT CBOIO KH3HEIEATEILHOCTh B HEOOpaOOTAHHOM HABO3€ B TCUCHUE
roja.

Jlns npenoTBpallieHus 3arpsi3HEHUsT OKpYXKarolie cpeabl BO30OyIUTENSIMU MHPEKIIMOHHBIX
U UHBa3UOHHBIX Oosie3HEl cucreMa OOpabOTKM HaBO3a Ha >KMBOTHOBOJYECKHUX (depMax H
KOMIUIEKCax JloJDKHA oOecreunBaTh KapaHTMHHPOBAaHME (BbIACPKMBAHUE HABO3a B TEUEHHUE
OIPENICJICHHOT0 BPEMEHU C 1eJIbI0 BBIABICHHUS HHQEKIUH), a B clydyae HEOOXOAUMOCTH -
Ne3UH(EKINIO U ACTEIIbMUHTH3ALNIO HABO3A.

Jliis o6e33apakuBaHMsl U yTUIIM3ALMU HABO32a aa )KUBOTHOBOJUECKUX (hepMax U KOMILIEKCax
pa3paboTaHO JOBOJIBHO OOJBIIOE YHUCIO TEXHOJOTMYECKMX CXEM, MHOIHME H3 KOTOPBIX
IPUMEHSIOTCS 110K JIUILb B ONBITHBIX X035 CTBaX.

Haubonee mupokoe pacrnpocTpaHCHHE Ha XHUBOTHOBOMYECKUX (epMax M KOMILIEKCaX
MOJIYYMJIH CIEAYIOUINE TEXHOJIOTUYECKUE CXEMBI:

-KOMITIOCTUPOBaHUE TBEPJOTO U MOJIYKUKOTO HaBO3a;

-TOMOT'€HM3aUs TOTYKUAKOTO U KUAKOTO HaBO3a;

-pa3zieNieHne JKMJIKOrOo HaBo3a Ha (pakUuMu B OTCTOMHUKAX-HAKONUTENSAX (IIPU STOM
OpUMEHsSeTCs TOJHAasg WIM YacTUYHas Ouojoruueckas oOpaboTka >KUAKOW (pakuuu) WM
MEXaHUYECKUMHU CPEJICTBAMHU.

OTO CBSI3aHO € TEM, YTO HABO3 UMEET CIEAYIOIHUE MAaTOI€HHbBIE CBONCTBA!

1. BHeceHHBI Ha TOJII HABO3, COJACP)KAIIMK IaTOr€HHbIE MHUKPOOPTaHHU3MBI, JIETOM
BBICBIXAET M, MPEBPAILAsCh B IbLIb, HHOUIMPYET OOMIMPHYIO TEPPUTOPHUIO U PACIIOIOKEHHbBIE HA
Hell Bojoembl. HaBo3 3ammiaer MUKpOOpraHU3Mbl OT MHCOJISILIMM, JEHCTBUS 1€3UH(DUIHNPYIOMINX
BEIIECTB U T.J. B BBICYIIEHHOM WJIH 3aMOPO’KEHHOM HaBO3€ BO30YIUTEIN KOHCEPBUPYIOTCA H
COXPAaHSIIOTCS B TEUEHHE JTUTEILHOTO BPEMEHHU.

2. Ilpu 06paboTKe JYyroB U MacTOUI KHUJIKUM HeoOe33apakeHHBIM HaBO30M MPOUCXOAUT
3arpsi3HEHNE PAaCcTeHHUM pa3IU4YHBIMU MHUKpoopraHu3Mamu. [IpoObl TpaBbl, B3sThIe Yepe3 3 Heaenu
nocie opoueHus, B 84% ciay4daeB coOJEp)Kald CaJbMOHEIUIBI, @ B CEHE C 3aJMBHBIX JIyTOB
CaJTbMOHEITBI OB OOHAPYKEHBI 4Yepe3 8 MecsIeB, a MO0 HEKOTOPHIM JTaHHBIM, Jaxe depe3 11
MECSIEB.

3. Jlaxe B OnaromojsyyHbIX XO3AHCTBaX, CpeAH JHKUBOTHBIX HMEET MECTO
CaJIbMOHEJJIOHOCUTENBCTBO. 1109TOMY JKMBOTHOBOAYECKHE CTOKM MOTYT SIBUTHCS OJHUM U3
(bakTOpoB pacrpocTpaHeHUs HH(EKIIMOHHBIX 3a001eBaHUIA.

ITpy ncronb30BaHMM BCEX CXEM HABO3 CHayala IPOXOAUT KapaHTUPOBAaHUE, 3aTEM €ro
00€33apaXuBaroT, TOCIE YET0 MPOBOAAT 00pabOTKY (BBIACISIOT MPUMECH, TIEPEMEIINBAIOT HABO3,
pa3ensoT ero Ha (hpaKyuu u JIp.)

KapanTuHnpoBaHue TBEPAOTO U MOJIYXKHJIKOIO HaBO3a MPU KOMIIOCTUPOBAHUM MPOBOJSAT B
CeKIMSIX KApaHTHMHHBIX €MKOCTel, KOTOpble HMEIOT OETOHHMPOBAaHHbIE JHO M CTEHKH,
UCKITIOYaroye (QUIbTPALUIO XKUIKOW (pakuuy HaBo3a depe3 mouBy. Cekuuil JODKHO OBITh He
MEHEeEe [JBYX, MX pa3MELaloT psAIOM C KOMIIOCTHBIMU IulomagkaMu. HaBo3 B cekuumsx
BBIJICPKUBAIOT B TEYEHHE IIECTH CYTOK, MNpH OOHApyKEeHHMM HWHPEKIMH MEXaHUYECKUMHU
CPEJCTBAMU BHOCAT XUMHYECKHE PEAreHThl U IEPEMELINBAIOT UX C HABO3OM.
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KapanTuHrpoBaHue roOMOT€HU3MPOBAHHOTO TMOJYKUIKOTO M KHMJIKOTO HaBO3a MPOBOASAT B
XPaHWINIIAX-TOMOTC€HU3aTOpaX CEKIMOHHOTO THIMA, OOOpPYIOBAaHHBIX YCTPOHCTBAMHU  JUIS
NEPUOIMYECKOTO CMEIIMBAHUS BBIICP)KMBAEMOI0 HABO3a, YTOOBI MCKIIIOUYUTH PACCIOCHHE €ro Ha
bpakuu. OTU K€ YCTpoiicTBa 00ecreuyrBarOT KaueCTBEHHOE CMEIIMBAaHHWE HH()HUIIMPOBAHHOIO
HaBO3a C XUMUYECKUMH peareHTaMu Ipu 00e33apaKUBaHHH.

KapantunupoBaHue >KUAKOTO HaBo3a NpU pa3felieHUHd MEXaHHYECKHMMH CpelICTBaMU
IPOBOJAT OTHACIBHO JJsl TBEpAOW M kuakod (paxmumit. JKuakyro ¢Gpakuuio BBIICPKHBAIOT B
CEKLMOHHBIX HAKOIUTENAX B TEUECHHUE IIECTH CYTOK, 00€33apakKMBaIOT XMMHUECKUMU peareHTamH,
MIOCJIE€ YEeTO CEKIUH pa3rpyxaroT. Tak ke KapauTHHUPYIOT U TBEPIYIO (hpaKIHIo.

KapanTuHupoBaHue *UJIKOro HaBO3a KOMIUIEKCOB IO BBIPAIIMBAHUIO U OTKOpMY 54 u 108
TBIC. CBUHEH B TOJ] PU KOMOMHHPOBAHHON €ro 00pabOTKe MPOBOJAT B COOPYKEHUSIX 10 00pabOTKe
KUJKOTO HaBO3a, €clu Mepuoj; oOpabOTKM COCTaBIsieT HE MeHee IIecTH CyTok. llpu MeHblem
BpeMeHU 00pabOTKHM yCTaHABIMBAIOT JOIMOJHUTEIbHBIE CEKIIMOHHBIE €MKOCTH, PACCUATAHHBIC HA
[IECTUTHEBHOE KapAaHTUHUPOBAHUE.

O06e33apaxuBaHie HaB0O3a IPOBOST

-OMOTEpMUYECKIM

-XUMUYIECKUM

-TepPMHUYECKUM

-puzmueckum criocodbamu.

buotepmuueckoe obe33apakuBanre WHGUIIMPOBAHHOTO HABO3a WJIM €0 TBEPAOH (pakiuu
pY KOMITOCTUPOBAWMH MPOBOMAT , IPU XPAHEHUH Ha IUIOMIAJIKaX C TBEPABIM MOKpbITHEM. [Ipu
9TOM B INTa0eNsX HaBo3a WJIM KOMIIOCTAa TOJ BIHUSHHUEM >KU3HEICSATENbHOCTH TEPMOTEHHBIX
MHUKPOOPTaHU3MOB BO3HHMKAET BBICOKAs TEMIIEPATypa, TyOUTEIHHO ACHCTBYOMAs Ha BO3OyIUTENEH
WH(MEKIIMOHHBIX M WHBAa3MOHHBIX OoJie3HEH IKUBOTHBIX. [l pa3sMHOXKEHHS TEPMOTEHHBIX
MHUKpPOOPTraHU3MOB HEOOXOIMMBI ONpeJIeNeHHAs BIaXXHOCTh HaB0O3a Wi KommocTa (He Bbiiie 70 %)
U TMOCTYIUJIGHHE BO3/yXa, YTO JOCTUTaeTcst Ojarojaps phIXjioil ykiaake mrtadens. YIOXKeHHbIH B
mTadesnss KOMIIOCT BBIIEPKHBAIOT HE MEHEE OJIHOTO Mecslla B TEIUIbIH MEepHuoJl U He MEHee JBYX
Mecs1eB - B X0JI0AHbIH. Hauanom cpoka o0e33apakxvBaHUsl CUUTAIOT JIEHb [10JIbEMA TEMIIEPATYPhI B
mrrabesne He meree ueM 10 60 °C.

Xumuueckoe o0e33apaxXMBaHUE KUJIKOTO HaBO3a MPOBOIAT B KapaHTUHHBIX €MKOCTSX,
000pYJOBaHHBIX TEPEMEIIUBAIOIMIMMU  ycTpoicTBamMu. st o0e33apaknBaHUS TPUMEHSIOT
dbopmanuH, Gopmanbaeru U Ipyrue BemecTBa. Pacxo XMMHUYECKUX PEareHTOB U JITUTENbHOCTD
00pabOTKH 3aBUCUT OT BUJA UHPEKIUH.

Tepmuueckoe o0e33apakMBaHUe HaBO3a BKIOYaeT B ceOd CIEIyIONUe CIIOCOOBI:
NBYXCTaJMITHOE YIIapUBaHHUE C MPEIBApUTEILHBIM Pa3/IeIcHUEM HaBo3a Ha (ppakiuu, BaKyyMHYIO
CYHIKy B pPEaKTOPHO-CMECHUTENBHBIX ammaparax, TepMoO0Oe33apakuBaHUE B pEaKTOpax IpH
nasnenun 1,2 MIla u remneparype 180 °C, MHOroCTaIMitHYI0 TUCTWIISAIUIO MOce 00padOTKU B
peaktopax ¢ abcopOuuei mapora3oBoil CMeCH M CYIIKOW TBepAOoH (pakuuu B OapaOaHHBIX HIU
TPyOUYaThIX CYIIUIKAX.

duznyeckue crnocoObl o0e33apakuBaHusl HaBo3a (00padoTka Y D-00myueHue) HaXOIATCS B
CTaJU¥ SKCIIEPUMEHTA U Ha IPAKTHUKE TIOKA HE TIPHMEHSIOTCSI.

CoBpeMeHHbIE CIOCOOBI 00pabOTKM HaBO3a OTJIMYAIOTCA TEM, YTO B TEXHOJIOTHYECKHE
CXEMBI BKJIFOUAIOTCS OIEpalliy, IeJdh KOTOPBIX MOJYYHTh W3 HaB03a BBICOKOKAUYECTBEHHOE
ynoOpeHue u 4yucTyro Boay. Bot, HanpuMmep, oMH U3 Takux croco6oB. HaBo3 cHavyana pasaemnstoT
Ha TBEPAYID U IKHAKYI0 (pakuud TpH TOMOIIM MEXaHUYECKHX CpelncTB (LeHTpudyr,
BUOPOTPOXOTOB HJIM TPECCOB). 3aTeM TBEPIAYI0 (Ppakiuio BBHICYIIMBAIOT M OHA IIOCTYNaeT B
KOMIIOCT, a JKHUJIKYI0O 00pabaThIBaIOT MO OJHOM W3 CIEAYIOIIUX CXEM; MepBas - XKHAKas (Pppaxius
MOCTYMAET Ha AJIEKTPOKOAryJSIHI0, 030HUPOBAHKUE, OMOJOTHYECKYIO JOOUYUCTKY M HCIIONIb3YETCs
JUIsL OpOLLIEHUs; BTOpas - JKuIKas Gpakius MOCTyHmaeT Ha OHOJOTHMYECKYIO0 JIOOYHUCTKY U
cOpacbIBaeTcsl B KaHAJIM3AIUOHHYIO CETb.

B mnporecce ¢epmeHTalMu HCXOIHBIM HABO3 B YCTaHOBKE paszfensercs Ha Tpu (asbl:
ra3o00pa3Hyto, KHUJIKYIO U TBEPAYIO.
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['azoo0pa3nas dasa - Ouoras, cogepxanmii 60...70 % metana, okuch yriepoaa u 2...5 %
JIpyrux ra3oB. buoras mMeer TemoTBOpHYIO crocoOHocTh 21...25 Thic. /K M MoOXXeT ObITh
MCIIONB30BaH Kak TOmBo: 1 M° 6ruorasa sKBUBaeHTEH 0,6 ... 0,8 KT yCJIIOBHOT'O TOILJIMBA.

Kunkas ¢aza (cToku, moiaydaemble MOCIE pa3fesieHus OTPepMeH-THPOBAHHOIO HABO3a)
MPENICTaBISIET co00i 00e33apaKeHHYI0 KHUJIKOCTh C COJIEpKaHHWEM CyXoro BemectBa 2 ... 2,5 %.
Croku copepxkar a3or, okucu (ochopa U Kajius, YTO MO3BOJSET HCIONb30BaTh MX B KayecTBe
KHUJIKUX YI0OpCHHIA.

TBepnas ¢daza — HaBO3 0e3 3amaxa, BJIAKHOCTBIO 65...70 %, mpeacTaBisiomuid coOon
BBICOKOKOHIIEHTPHUPOBaHHOE 00e33apakeHHOE OPraHMUECcKoe yI00peHue.

[Tpouecc ana’poOHOI (epMeHTaluu, MPOXOASIIUNA B OCHOBHOM ammapaTre YCTaHOBKH -
depMeHTaTOpe, MPEACTaBIAET COOOH CIOXKHYIO IIeTb OHOXMMHYECKHX pEakIHuid pacxoja
OpraHMYECKUX BEIIEeCTB IOJ JEWCTBUEM aHa’pOOHBIX MHKPOOPraHM3MOB (METAaHOTE€HHBIX
OaxTepuii). [Ipouecc npoTekaeT HENPEPHIBHO IO cienyomen cxeme. HaBo3 u xuxka 1mpu moMouu
CKpeOKOB M BOJbl HAMpPAaBISIOTCS B COOPHMK, OTKy/Ja HAacoOCOM MOJAIOTCA B IMOAOTPEBATENb C
MEIIAIKON. 3/1eCh ChIphE MOJOTPEBACTCS A0 TeMIepaTypsl (hepMEeHTAIlli U HACOCOM TOAAETCS B
dbepmeHTaTOp, a 3aTeM IMEpeNMUBaeTCs B OTCTOMHHUK. 3aTeM Macca CaMOTEKOM IOMaJaeT B
neHTpudyry, TIe pasiensercs Ha TBEPAbIA OCAJAOK M IKHIKHE CTOKH. BwIIensromuics B
dbepmeHnTaTope 6Mora3 mocTymnaeT B HaKOMUTENb-Ta3roJIbAEP, a 3aTeM B KOTeJN JIJIs TIOJTy4YeHHs mapa.
[Tap ucnonp3yeTrcst Uil MPUTOTOBJICHUSI KOPMOB, 00OTpeBa MOMEIICHUH CBUHO(EPMBI, a TaKKe B
nojiorpeBaresne u epMeHTaTOpe YCTAaHOBKH.

B MexaHM3MpOBAHHBIX HABO30XpPAaHWIMIIAX, KOTOPbIE pPa3MEIIAlOT Ha OTKPBITHIX
IUIONIA/IKaX WM TMOJ HaBeCaMH, MPOHMCXOJUT €CTECTBEHHOE 00e33apakMBaHHE TBEPAOrO HaBO3a.
Hanuune HaBo3oXpaHwIuIia - OAHO U3 BAXKHEHIIMX YCIOBUM MPaBUWIBHOIO XpaHEHUS U
UCIIOJIb30BaHUS HABO3A.

B cooTrBercTBUM €O CITIOCOOOM COAEpKaHUSI CKOTa M TEXHOJIOTMEW yJalleHus HaBo3a W3
MOMEIIEHUH, HaBO30XpaHWJIMILA MOJAPA3/eNAoT Ha Ha3eMHble M 3ariyOsieHHble (KOTJIOBAHHBIE).
JIHO ¥ CTEHKH HaBO30XPAHWIHIL, KaK IPABUJIO, BBIMOIHIIOT OCTOHHBIMU WM OOJIMIIOBBIBAIOT
naHensiMM. J[HO W CTEHKHM KOTJIOBAaHHOTO HABO30XPAaHWIMIIA MHOTJA IOKPHIBAIOT CJIOEM
yTpaMOOBaHHOM TJMHBI Ha I€0EHOYHOM oOcHOBaHMM TonmmHoM 20 cm. HaBozoxpanunmiie
000pYAYIOT KIKECOOPHUKOM.

HaBozoxpanunuiiie coOCTOUT U3 HECKOJBKHUX CEKIMM, Kaxaas U3 KOTOPBIX paccuMTaHa Ha
1..3 (B 10XKHBIX 30Hax) M Ha 2...6 (B cpelHell moioce CTpaHbl) MECSALEB XPaHEHUsS, B TEUEHHE
KOTOpPBIX  MPOXOJUT  camooOe33apakMBaHHE  HaBo3a.  HaBo3oxpaHunuima  00OpYyIyrOT
KIDKeCOODHUKAaMH, a TaKKe CpEeICTBAaMM MEXaHW3WPOBAHHOW BBITPY3KH (KpaHOankamMu U
MOCTOBBIMH KpaHaMHu ¢ Tpei(epHBIMH MOTPY3UYHUKaMH, CKPENEPHBIMH YCTAaHOBKAMH U JPYTUMH
MexaHuzMamu). [t ynoOcTBa BHIBO3KM HaBO3a U3 KOTJIOBAHHOTO HAaBO30XPAaHWIIHUINA YCTPAaUBAIOT
MaHAYCHI /Ul Bb€3/1a ¥ BbI€3/1a TPAHCIIOPTA.

HaBo3oxpaHwiuina M OUYUCTHBIE COOpPYKEHHS (epMbl OrpakJaroT U 00ecrednBaroT
NOIBE3THBIMUA MYTSAMU C TBEPAbIM (O€TOHHBIM WU achaabTOOETOHHBIM) MOKphITHEM. [llnpuny
MOIBE3IHBIX MPUHUMAIOT He MeHee 3,5 M. [lo mepumerpy OYMCTHBIX COOPY)KEHUH BBICAKHUBAIOT
BBICOKOPACTYIIUE JIEPEBbSI HA MOJIOCE IMPUHOM He MeHee 10 M, a BCIO TEPPUTOPHUIO KOMIUIEKCA
win (epMbl, BKII0Yas OUUCTHBIE COOPYKEHUS, [TOIbE3/IHbIE U TIEPEXOIHBIC MTYTH, 03ENICHSIIOT.

B paiioHax ¢ XOJIOAHOW MPOJOJKUTEIBHON 3UMOM PEKOMEHIYETCsSl YCTPAauBaTh 3aKPBIThIC
HaBO30XPaHHWJIUINA, KOTOPBIE COOPYKAIOT B BUJIE MPUCTPOEK K KUBOTHOBOIYECKUM MTOMEIICHUSM, B
BU/JIE OTAENbHBIX TOCTPOEK UM TPAHIIEH MO/ OJIOM ITOMEIIEHUS.

[ToanonbpHbIE HABO30OXPAHWIMINA BCE HIMpPE NMPUMEHSAIOTCS Ha (epMax U KOMIUIEKCaX.
[IpoMbIIIEHHOCT HaNaawiIa BbITYCK ycTaHOBOK YBH-800 myisi BbIrpY3KM HaBo3a M3 TaKUX
XpaHuui anuHo 1o 110 M u morpysku ero B TpaHcnoptHble cpeactBa. YBH-800 cocrour us
Hacoca HXKH-200 wu crauuoHapHOW CKpenmepHOM ycTaHOoBKM. Hacoc BblkauuMBaeT U3
HABO30XpaHWINIIA U TOJAET B TPAaHCHOPTHBIE CPEICTBA HABO3 BIAXHOCTBIO 87 ... 98 %, a
CKpeIepHasi YCTAaHOBKA BBITPY’KAET OCTABIIMKCS HAaBO3 BIAXKHOCTBIO MeHee 87 % W rpy3uT €ro B
TPAHCIIOPTHBIE CPEACTBA.
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OTCTOMHUKU-HAKOMUTENIN TOPU3OHTAIBHOTO W BEPTUKAIBHOTO THUIIOB TAaKXE HAXOJAT
HIMPOKOE MpUMEHeHHEe. B HuX HaBO3 pa3zensercs Ha TBEpAYIO U XKHUJIKYIO (ppakiuu.

B otcroitHukax HaBO3 pacciianBaeTcs Ha TBEPAYIO U KUAKYI0 (ppakuuu. TBepaas dpakuus
BBIMA/IaeT B OCAJOK, *KHUJAKas 4epe3 CUCTeMy TpyO MOJaeTcss Ha CTAHIMIO MEepeKayku, a OTTyAa
pacnpenensiercs no nojam. Korga cioit ocagka B oTcToiiHuke aocturaet 1,5 ... 1,8 M, 3akpbIBatoT
3aJIBUKKY Ha BITYCKHBIX Tpy0ax, a OCTaBUIYIOCS JKUIKYIO (PaKIUI0 B BEPXHEM CJ0€ COpachIBalOT
Yyepe3 MAaHAOPHBIA BoAocOpoc. B oTcroiiHMke ocraercs HaBO3 (0OCAOK) W HE3HAYU-[U3eSbHOE
KOJIMYECTBO KUAKOCTU.. J[s moacymmMBaHHMs OCaJKa OTKPBIBAIOT 3a/BMXKKH Ha JApPEHAKHON
cucreme. O0e3BokuBanue JyUTCs 35 ... 45 qHEH.

[ToacymeHHbIN *0caloK, BIAXHOCTh KOTOPOro paBHa 75 ... 78 %, MOAAOT NOrpy34uKOM B
ABTOMOOWJIM U BBIBO3SIT Ha MOJISI.

Kunkas Qpakuus HaBo3a CO CTAHIMHU MEPEKAUyKH IMOCTYHAaeT Ha 3eMJie/leIbuecKHe MOl
OpOIICHUSI M pacHpelesieTcs MO TMOJMBHBIM 00po3/laM 4epe3 BBIBOJAHBIE OOpPO3IbI WM IO
MOJIMATUIICHOBBIM TpyOam. Ha momnsix opolieHus BIpaliuBalOT OJHOJIETHUE U MHOTOJIETHUE TPaBBI,
CUWJIOCHBIC KYJIBTYPBI, KapTO(eb, TOJICOTHCUHUK.

Cxema-pazzienieHust HaBo3a Ha TBEPAYIO M KHUAKYI0 ¢Gpakiuu (00e3BOKMBaHKE) BCE LIUPE
BHEIPSCTCS B TPOU3BOJACTBO. Pa3zjeneHue ocymiecTBIsieTcss Ha IMpeccax, IeHTpudyrax,
BuOporpoxotax. IlpuMeneHune 00€3BOKHUBAIOUIMX YCTAHOBOK IO3BOJIAET COKPAaTUTh 00BEM
HaBo3oxpaHmwmnl B 30 ... 40 pa3 3a cyeT yMeHbIICHHS 00beMa TBEPIOW (paKIUU U BPEMEHH €€
XPaHEHUS.

B HexoTOphIX X03sHCTBAaxX Mocie J00AaBKU B CyXOil HaBO3 MUHEPAIbHBIX YI0OpEHUN CMeCh
npeccytoT noa aasneHueM 10 ... 12 MlIla. B takoM cocTosiHMM HaBO3 MOKHO XPAaHUTh AJUTEIHHOE
BpeMs.

7. KOMI’ZOCW!MPOGCZHUQ HAB03Q U MAWUHBL 0I5 €20 8bIBO3KU HA NOJIS

Baxxneiimas npo6ieMa COBPEMEHHOTO CENIbCKOTO XO3SMCTBA — COXPAaHEHHUE ILIOIO0POAUS
nouBbl. [ TaBHBIM (haKTOPOM, OMPEENAIONIUM BECh XapaKTep IMOYBBI, BCE €€ CBOICTBA, SBISETCS
TyMYC.

['ymyc (meperHoif) — CIIO)KHOE COYeTaHME OCOObIX, MPHUCYIIMX TOJBKO IOYBE
OPTaHWYECKUX BEHIECTB, CHHTE3UPYEMBIX IMOYBEHHBIMH MHUKPOOPTraHU3MaMHd B TIpOIEcCe
pa3’I0KEHUSI MEPTBBIX PACTUTEIBHBIX M JKUBOTHBIX OCTAaTKOB. MEXIy TeM, MO CBUIETEIHCTBY
MMOYBOBE/IOB, Ha TAXOTHBIX 3E€MJISIX CTPAaHBI HAOIOJACTCS HEYKIOHHOE CHIDKEHHE COICpPKaHHS
rymyca B moyBe. Tak, Ciyk0a IKOJIOTMYECKOTO KOHTPOIS U3 KocMoca 3auKcupoBana, 4To B
Halllel CTpaHe IMOBCEMECTHO B CTEMHOM W JIECOCTENMHOM 30HAX Ha MOJISAX 3a 3eMIIEACIbYECKHIl
nepuoj; yrpadeHo okosno 25 % rymyca. A ecnu B TMOYBE Majo Tymyca, TO OoIblias 4acTb
yIOOpEeHUH He yAep)KHBACTCS TIOYBOM, MPOBAIMBACTCS JIO TPYHTOBBIX BOJI U CMBIBACTCSI, 3arps3HISA
BOJIOEMBI.

UtoObl MOAHATH IUIOAOPOJUE TIOYBBI, HEOOXOAUMO OOOTaTUTh €€ HaBO3OM —
OpPTaHMYECKUM BEIECTBOM, KOTOpOE SBISIETCS HAWIy4lIed cpemodt ans co3maHus rymyca. [lo
MOJICYCTaM YYCHBIX, C IIEIBI0 IMOJJICPKAHUS TUIOOPOIHS TIOYBBI CIEAYET €XKEroJIHO BHOCHTH B
cpenueM 8§ ... 10 T oprannyeckux ynooOpenuii Ha 1 ra mamrau. OCHOBHAS 9acTh 3TUX OPTaHUUYECKUX
ynoOpeHuit (KOMIIOCTOB) — HaBO3, BTOPasi COCTABIISIONIAs — MOJCTHIIKA (COJIOMa, OMTUIIKU, TOPD).
Od4eHb 3HAYUTENBHYIO YacCTh COCTABJISIFOT NMTUYHMA MOMET, TOPOJCKHE KOMIOCTHI, CTOKH. OTCroaa
BUJHO, KakKkyl0 BaXHYIO pOJIb B COXpPaHEHHMM U TMOBBIIIEHUH IUIOJOPOJUS TOYBBI HIPAIOT
YKUBOTHOBOUECKHE (TITHIIEBOAYECKHE) (DepMBbl U KOMILICKCHI.

B 3aBrcuMOCTH OT BUAa MOTYy4aeMOro HaBO3a, €ro KOJMYECTBa, MPUPOTHO-KIUMATHIECKUX
YCIIOBUH W JAPYyruxX (aKkTOPOB B XO3SIMCTBAX CTPaHbl MPUMEHSIOT PA3IMYHBIC COUYCTAHUS ABYX
Croco00B MPUTOTOBJICHHS] KOMIIOCTOB: IEHTPaIM30BaHHOIO, Ha (epMax M KOMIUIEKCaX, |
JIOKAJILHOTO, TI0 KpasiM ToJiell ceBooOOpOTOB. B mepBoM ciiydae coopyKaloT MEeXaHW3UPOBAHHBIE
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IUIOINAAKH C TBEPABIM TOKPBITHEM Il TPUTOTOBJICHUS KOMIIOCTOB WJIM CICIHAJbHBIC LEXH
KOMITOCTUPOBAHUS, BO BTOPOM ClIydae — HEOOJIbIIHE TUIOMIA KU,

[Ipn mcronp30BaHUM IUIONIAJIOK OPTaHU3YIOT MEXaHU3HUPOBAHHBIE OTPSIbI, COCTOSIIUE U3

HECKOJIBKUX 3BEHBEB I10 MPUTOTOBJICHHIO KOMIIOCTOB, IO TPAHCIIOPTHPOBKE M BHECEHHUIO HA MO
TBEP/BIX OPraHUYECKUX U OPraHOMHUHEPATBHBIX YAOOpPEHHIA, 10 BHECEHHUIO KUAKUX *yIOOpEHUH.
Takue oTpsizpl, KaK MpaBUIIO, ACHCTBYIOT HA NMPOTSHKEHHH BCETO roja. 3BEHbS OTpsia UMEIOT B
CBOEM DPACHOPSHKEHUH KOMIUIEKC COOTBETCTBYIOIIMX MAIIMH (TyCEHHUYHBIE U KOJIECHBIE TPAKTOPHI,
Oynbmo3epsl, aBTOMOOWIN, (DpOHTAIBbHBIE M TpeldepHbIe MOTPY3UMKH, TPAKTOPHBIC TENIEKKH,
pa3OpachIBaTeIN OPraHMYeCKNX U MUHEPATbHBIX YIOOpEHU).
Jlns BBIBO3KM TBEPAOTO HaBO3a HA IO B KauyeCTBE OPraHUYECKOTO yJOOpPEHHS MPHUMEHSIOT
pasiM4Hble TpakTOpHble mnpuuensl W nonynpuuensl Tuma I[ITC (ogHOOCHBIE H JABYXOCHBIC
NOJTyHAaBECHbIC, JBYXOCHBIE M TPEXOCHBIC NPUIENHBIE) M pa30pachBaTeNId OPraHUYECKUX
yIn00peHwuil.

1. 6 JIexuus Neb6 (2 gaca).
Tema: «MHUKPOKJIUMAT SKMBOTHOBOAYECKUX 31aHMii M mnomeulenuil. BogocHadxxeHue
’KMBOTHOBOIYECKHUX NMPeANPUATHIN

1.6.1 BonmpochI jekium:

1. [ToHsATHE O MUKPOKIIIMATE

2. Cucrema BCHTUISIIIUU U OTOIIVICHHA HA )KUBOTHOBOJUCCKHUX (i)epMax 1 KOMIIJICKCAa
3. TpeGoBanus, pebsIBIsEMbIe K KaUeCTBY BOJBI.

4. Cucrema BoiocHaOxeHus Ghepm.

5. BoonoabeMHble MalIMHBI U YCTAaHOBKH

1.6.2 Kparkoe coaepxxaHne BOIIPOCOB:

1. Ilonsimue o muxkpoxniumame

3ammuTa )KUBOTHBIX OT BPEIHBIX BO3JAEHCTBHUI Cpebl IPU COAEPKAHUU UX B IIOMEUICHMSIX, a
TaK)K€ IOBBIIICHHE PE3UCTEHTHOCTH OpPraHn3Ma HOPMHPOBAHMEM YCIOBHM BHEIIHEH Cpelbl
(co3gaHueM ONTHUMAIBHOTO MHUKPOKJIMMATa) UMEIOT Ba)KHOE 3HAYEHHE HE TOJBKO Ui 3/I0POBbS
KUBOTHBIX, HO M [UIsl TPOJUIEHHS CpOKa CIy>)KObl OCHOBHBIX IIPOM3BOJCTBEHHBIX 3/IaHUH,
YIAYYIIEHUS SKCIUTyaTallii TEXHOJIOTHUECKOTo 000PYI0BaHHS U YCIOBUN TPyAa 00CTYKHUBAIOIIEr O
IEepPCOHAIA.

ITox MUKPOKIMMATOM KMBOTHOBOIYECKOIO IIOMELICHUS IOHUMAIOT KIIMMAaT OTPAaHUYEHHOTO
IpOCTpaHCTBA (KOPOBHUKA, TEISATHUKA, CBUHAPHUKA WIIM APYTOTO 37aHUs).

MHUKpPOKIMMAT MOMEIEHUH TPEACTaBIseT COO0H COBOKYIMHOCTh (PU3MUECKUX, XUMUYECKUX
U OMOJIOTMYECKUX TapaMeTpoB OKpyxkatomiei cpeabl. OCHOBHBIE U3 HMX — 3TO TeMIeparypa U
OTHOCHUTEIIbHAs BIIAXKHOCTb BO3/yXa, €ro IOABHXKHOCTb, DIEKTPUUECKUE CBOWCTBA, COAEpIKAHUE
YIJIEKUCIIOThI, aMMHaKa, CEpOBOAOPO/a, KOHLEHTpalUs NbUIM U Hanuyue Mukpodaopsl. K Otum
napameTpam cliieayer 100aBUTh HHTEHCUBHOCTh MPOU3BOCTBEHHBIX IIIYMOB, KOTOpPasi 3HAYUTEIHHO
BO3pOCJIa C BHEAPEHUEM MEXAHU3AIMH, a TAKXKE OCBELICHHOCTh PA00OYUX 30H.

TemnepaTypa, BIaXXHOCTh, YHCTOTAa U MOJBUKHOCTH BO3JyXa B IMOMEIIEHHWU OKa3bIBAIOT
BIUSHUE HA TEPMOPETYISIIHIO JKUBOTHBIX: COBOKYIMHOCTh (DH3UOIOTHYECKUX  IMPOIIECCOB,
MOJJEPKUBAIOLIUX TeMIIepaTypy Tejla Ha MOCTOSIHHOM ypoBHe. [IoCTOSHCTBO TeMiepaTypsl Tena
JOoCcTUTaeTcs Omaromapss HM3MEHEHUSM TEIUIOMPOAYKIIMM U TEIIOOTAaud, a CIeAO0BaTelbHO,
MPOAYKTUBHOCTH >KUBOTHBIX U MOTPEOJICHUSI UMU KOPMOB.
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IIpu nouudsicenuu memnepamypbli 6HYMpU NOMeWjeHUs HCUBOMHble Nompebnaiom 00abuie
KOPMO8, a Npu NOGbIUEHUU MEeMNEPpamypbl 3ampyoHsemcs omoaia meniomsl OpPeaHUIMOM 60
BHEULHIOO Cpedy, YUMo CHUdCaem nPOOYKMUGHOCIb HCUBOMHBIX.

OmuocumenvHas GIANCHOCHb  68030YXA 6  JCUBOMHOBOOYECKUX U  NIMUYEBOOUECKUX
nomewgenusx ooviuno docmueaem 70... 80%. Ilpn nanpHeitmeMm ee yBenuuenuu 10 90 % u Gomnee
3aMEIISIIOTCSl OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE TPOIIECCHI B OpPraHU3MeE, HapyIIaeTcss OOMEH
BEIIECTB, CHIDKACTCS COMPOTHBISIEMOCTh OpraHU3Ma MPOCTYAHBIM 3a00JCBaHUSIM, TaJaeT
IPOJAYKTHBHOCTH JKUBOTHBIX.

Cropocmb 0gudicenust 6030yxa donicha cocmasnsams 0,2...0,3 m/c. Ilpu ckopoctu menee 0,2
M/C 00pa3yrTcs 3aCTOWHBIC 30HBI, B KOTOPBIX HAKAIUTMBAIOTCS BPEIHBIC BBIJACICHHS, a IPH
ckopocTsix cBeime 0,5 M/c HaOIIOAaeTCS YBEIMYEHUE MMPOCTYAHBIX 3a00ICBaHHIA.

[Ilym B moMenieHuu BJIMUSET HE TOJIHKO HA KUBOTHBIX U MTHUILY, HO U Ha OOCIIYKHBAIOIINMA
MePCOHA, MO3TOMY JEHCTBUE 3TOro (hakTopa HY)KHO paccMaTpuBaTh KOMIUIEKCHO, YYUTHIBAs U
OXpaHy TpyJa.

HopmanbeHoe ocBelieHue >KUBOTHOBOJYECKUX IMOMEIIEHUH, KOTOpoe oOecrieunBaeTcs Mpu
COUYETAaHUM €CTECTBEHHOIO M HCKYCCTBEHHOI'O CBE€Ta, BIMUSET HE TOJIBKO HA MPOJYKTUBHOCTD
KUBOTHBIX U NTHLbI, HO ¥ Ha IPOU3BOIUTEIBHOCTb TPY/a OOCIIYKUBAIOLIETO EPCOHANA.

®opMHUpoOBaHUE MUKpPOKJIMMATa >KMBOTHOBOJYECKHX IIOMEIICHUH 3aBUCUT OT pdala
TEXHUYECKUX M TEXHOJIOIMYECKHX (DaKTOPOB: OOBEMHO-IUIAHUPOBOUYHBIX M KOHCTPYKTHBHBIX
pEIIeHN, TEeXHOJOTHH coaepkaHus, 3()(EeKTUBHOCTH CHCTEMBI HABO30YAAJICHHS, CIIOCOOOB M
TUIOB KOPMJIEHHUS, TEIUIO3AILUTHBIX CBOWCTB OTPaKAAIOIUX KOHCTPYKLUUH M, TJIMHHOE,
3¢ (HEKTUBHOCTH CUCTEM OTOIUICHUS U BEHTUIISILIVH.

Bonpochl Teron30sMK OTpaXIAIoIIMX KOHCTPYKIMM HMMEIOT OOJbIIOe 3HAYEHUE IS
CO3/IaHMsI ONTHMAJIBHOTO MHUKPOKJIMMAaTa. MHOro4MCI€HHbIE HCCIEIOBAHUS IOKa3aiu, 4TO Ha
3(p(PEKTUBHOCTh BBIPAIIMBAHUS MOJIOJHSAKA U COJEp)KAaHHE B3POCIBIX KHBOTHBIX 3HAYUTEIHHOE
BJIMSTHUE OKa3bIBA€T TEMIIEpaTypa MOBEPXHOCTU CTEH U NMPUCTEHHON 30HbBI, OCOOEHHO B XOJIOAHBII
IepHUO rojia, Korjga TeMIepaTypa OrpakJarluX KOHCTPYKIUNA 3HAUYUTEIIBHO HUKE TEMIIEPATYPhI
KOXH >KMBOTHOTO. B Takux ciydasx TEIUIONOTEpPH >KMBOTHBIX M3iIydeHueM nocturatoT 50 % u
Ooee OT OOILIEro KOJMYECTBA SHEPrUH, BBHIPAOATHIBAEMOM OpPraHU3MOM, YTO MOXKET CIYKHUTb
IPUYMHON MECTHOI'O WJIM OOIIEI0 MEePEOXJIaXACHNUS OpraHu3Ma KUBOTHOTO. JTO, B CBOIO OUYEPEb,
IPUBOAUT K CHUKEHUIO TPUBECOB, MPOAYKTUBHOCTH U YBEIMUEHUIO YMCIIa OOJIbHBIX )KUBOTHBIX.

JUis 5KMBOTHOBOJYECKMX IIOMELIEHUM Haubosnee >3(QQeKTUBHBIN mepenay TeMIeparyp
BO3yX —OrpaxkaeHue coctasiser 3 ... 5 °C.

B dbopmupoBanny MUKpOKIMMAaTa BaKHYIO POJIb UTPAET YCTPOICTBO IMOJIOB, TaK KaK 4epes
Hux Tepsercs 20 ... 40 % TemnoThl OT OOIIMX TEIUIOBBIX MOTEPh 3AaHUS.

[Tomumo  Terou3MUEeCKUX KayecTB OrPAKIAIOMIMX KOHCTPYKUUH, (GOopMUpOBaHUE
MUKpOKJIMMATa 3aBUCUT OT BUJAA U BO3pacTa )KUBOTHBIX, HAXOASIINXCS B IOMEIIEHNUH, YCIOBUN UX
coJiepkaHus (BBITYJIbHOE, O€3BBITYJIBHOE), TUIIA KOPMIICHHUS.

Cocrostnue M (opMupoBaHHE MHUKPOKIMMATa B IKHUBOTHOBOJYECKHX ITOMEIIEHUSX BO
MHOTOM CBSI3aHO C HOPMAaJIbHBIM (PYHKIIMOHHPOBAHHEM KaHAJIM3AallMOHHOW CHCTEMBI, a TAKXKE C
PEryJsIpHOCTBIO YOOPKM HaBO3a M HABO3HOM JKIKHM (32 HCKIIOUEHHEM TeX CIIydyaeB, KOrja
’KUBOTHBIX COJEpXaT Ha TIyOOKOW MOJCTHIIKE, WM HaBO3 COOMPArOT B HABO3HBIE KaHAJbl MPHU
CaMOTEYHON CUCTEME €r0 yAaJCHUS).

Jlnisl CHUKEHMs KOHLIEHTPAMM BPEIHBIX ra30B M U3JIMIIHEN Bard B MOMELICHUH, a TaKXe
JUIsL pacCpeOTOUYEHUS IPUTOYHOIO BO3yXa M JIMKBUJALUU 3aCTOMHBIX 30H yCTPauBalOT CUCTEMBbI
BBITSKHOM BEHTWISLIMU B HaBO3HBIX KaHAJIaX IPU COAEP’KaHUM JKUBOTHBIX Ha PELIETYATHIX MOJIaX.
[ToBblIeHHAsT BJIAXHOCTh BO3/AyXa B TMOMEUICHHUAX IS JKUBOTHBIX OOBIYHO OOBICHSACTCS
HEI0OCTaTOYHbIM (YHKIIMOHMPOBAHUEM BEHTWISILIMOHHBIX YCTPOMCTB, BBICOKOH BIIQXKHOCTBIO
Hapy>KHOTO BO3yXa U OTCYTCTBHEM 00OTrpeBa BO3/1yXa B IIOMELICHHH.
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XOopomio peryaupyioT MUKPOKJIMMAT Ha TeppuTopur (epM MU B IKUBOTHOBOMYECKHX
MOMEILEHUSAX 3eJIeHble HacakIeHUs. B >xapkuil neTHUIl mepuoj moj WX BIMSHUEM TemIiepaTrypa
BO3/yXa Ha Tepputopun GepM cHikaetrcs Ha 7 ... 13 °C, a B mOMeIIeHUsX Ui )KUBOTHBIX — Ha 3
... 6°C.

B memom B JIEKIMHM  pPacCMOTPEHBI  BOIPOCHl  COCTOSHMS ~ MHMKpPOKIMMara Ha
YKUBOTHOBOJUECKUX (epMax Ha CEroJHSIIHUM JeHb. [IpeacTaBieHbl OCHOBHBIE PacyeThl CHCTEMBbI
MUKpokiIrMara. [IpencraBieHsl cxembl U Kilaccu(puKanus.

2. Cucmema GEHMUIAYUU U ONMONJTEHUA HA HCUBOMHOBOOYECKUX qbepMax u Komnjiexkcax

Ha xuBoTHOBOIYECKMX (hepMax U KOMILIEKCAX MPUMEHSIOT BEHTUISIIIMOHHBIC YCTAaHOBKU
pasIuyHBIX TUTIOB. X Kimaccudukamnus npuBeacHa Ha pucyHke 146.

D¢ dexkTnBHOE CPEACTBO JUISI CO3MAaHUS ONTHMAJIBHBIX PEXKHMOB MHKPOKJIMMAaTa B
JKUBOTHOBOJUECKUX TIIOMEIICHUAX — MPUMEHEHHEe KOMOMHHMPOBAHHBIX CHUCTEM OTOIUICHHUS U
MEXaHWYECKON BEHTWISILUUA C YACTUYHOW WJIM TOJIHOM aBTOMartu3aiuei. C 3Toil 1esbl0 B MUKPO-
KJIMMAaTHYECKOW Kamepe YCTaHaBIMBAIOT TCHJIOICHCP.TIOPbl M IMPUTOYHBIE BEHTHIIS TOPBI IS
CMCHUUTaUMsI I0PSUCTO M XOJOJHOTO BO3ayxa..-.B 3umHuil nepuojg paboTtaer MpUTOUrO-UBITSKUAAS
BEHTWISIIIMSI C TIPOTPEBOM BO3AyXa deruioreHeprmopsamu, B mepexoau!,!!"! u neTHuil | mepuosl,
KOTJa HET TMOTPEeOHOCTH B TIOJOTPEBE NPUTOYHOTO BO3IyXa, | ACUCTBYET TOJIBKO BBITSKHAS
BEHTWIALIMS, a CBEXHI BO3AyX B MO-I MelieHue MOCTYyNaeT yepe3 peryaupyeMble Kaato3UiHbIE
pEILIETKH, YCTaHOBJIEHHbIE PaccpeOoTOUeHHO B OKHax. CucTema ympaBileHUs TEIJIOT€HepaToOpaMu
IIpeayCMaTpuBaeT aBTOMATUUYECKYIO peryJiisi-I poBKy MX TEIIONPOH3BOAUTEIBHOCTH MO MPUHIIMITY
«bonpmioit Oroub» — «Manslii oroub». Bes anmapatyp” ynpa; Maus upu-FKOuHO#M U BBITSHKHON
BEHTWJISIIIMM pa3Meniaercs T, TK.udax, ycra-' HoBIeHHBIX B KITUMaTHUECKOH Kamepe.

Ha >XMBOTHOBOJYECKMX M NTHUIEBOAYECKUX KOMILJIEKCaX MOKHO [IpuMeHsTh cucremy
AIIEKTPOTEPMHUYECKOTO 000PYAOBaHUS «INEKTPOKIUMATY MOITHOCTHIO 10 400 kBT.

Yeanangbei
Ecmecimibenriod Keryeombennod
Gewmungyuit - Bewmunsyuu "l
[ orums- Apumay-
1 secmpydnse Tpydwoe R pefzmsie BoimByerste o
1 ]
BELiTuNaAbNGIE || Aaiapi- |, Nanogi-
o Onovnue aoHOTY G510 qepris wepHee
lopusanmire- C meni-
HEIE [1| adwerric- e —
Kamu ¢ ombod- |\ € yecmuy-
Beprmunansisle HetM Hou peyup-
| poraprsie repzampyduste | HENZAOM | | KyTRYLEU

Puc. 1. Knaccudukanust BeHTUISILIMOHHBIX YCTAaHOBOK.

[IpencraBasier mpakTHYECKUH MHTEpEC M COYETaHHE O0OrpeBaeMbIX IOJIOB  C
KOMOWHUPOBAaHHBIMM CHUCTEMaMH OTOIUIEHUS M BEHTWISALMHU. OTO CYIIECTBEHHO YIIy4dIlIaeT
MHUKPOKJIMMAT HEMOCPEJCTBEHHO B 30HE HAXOXAEHUS JKUBOTHBIX, 4YTO OYEHb BaXHO IpH
BBIpAIIMBAaHIH MOJIOTHSIKA.

[lonnepxaHue ONTUMAIBHOIO MHUKPOKJIMMAara B IOMELIEHHUSIX MO-JOYHOTOBAPHOIO
KOMILJIEKCA YacTO NPUBOAUT K TIOBBILIEHHOMY pAacxoJy TemiIoTel. B camom gene, 1o
300TMTHEHHYECKHMM HOPMaM B pacueTe Ma OAHY IoJI0Imy KPYIHOTO poraToro rkoTa pacxojl Bo3ayxa
nomkeH cocraBiate 70 ... 100 m™u. U xopormunk" ma 200 rosioB cpeaHHMi pacxoj] BO3ayxa
coctasmseT 17 ()()() M/4. PacueTsl, moaTBepKICHHBIC;
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TETIO(PU3NUECKUMH U3MEPEHUSIMH, TIOKa3bIBAIOT, YTO MPU TaKOM BO3ayXxooOMeHe juib 10
... 15 % TennoTel yXoauT uepe3 CTEeHbl, MOKPHITUSA, OKHA, BOpoTa U mod, a 85 ... 90 % TemnoTsl
TepsieTcs IpU BEHTWIALMU 34aHui. B 3TOM ciydae 3KOHOMHUS TOIUIMBA IIPU HCIOJIb30BaHUU
OTOMUTENIbHBIX CHUCTEM BO3MOXHa B TMEPBYIO OYepedb 3a CYeT TEIUIOThl, YXOIsllel ¢
0oTpabOTaHHBIM BO3AYXOM. OTO JIOCTUTAaeTcss Onaromaps HPUMEHEHHIO TeII000MEHHUKOB-
pekynepatopoB. Haubonee mpocToil U qocTaTouyHO 3(PPEKTUBHBINA TEIIO0OMEHHUK TaKoro poja
YCTPOEGH 10 NpUHIUIY TpyOa B TpyOe u umeet kodddurment terlaml 1cp(Lur;juu okono 21 H'|7(m'-
1-”(’.) npu 1omanu teroooMena 80 m'-'. Ilpu wmipyxkmon temmeparype — 25 ... 30 "C u
BHyTpeHHell — +10 "C on yrunusupyet npumepHo 60 Thic. BT T€NIoThl, 4TO paBHOLIEHHO PAacXOAy
6osee 80 kBT. 9 .35ekTposHeprun. HeoOxoauMplid pacxo1 SHEPTUH ISl ABUTATENICH BEHTUIISITOPOB
TEIIO0OMEHHUKA TIPU 3TOM IPUMEPHO paBeH 7,5 kBT. 4, T. €. B 11 pa3 meHnsb1ie.

CTOMMOCTh CHUCTEMBI TaKOTO OTOIUIEHUS COCTaBIseT OT 3 10 6 °r OT o0lield CTOMMOCTH
KUBOTHOBOAUYECKHUX  3AaHMl.  IlpuMeHeHue  TENJIOOOMEHHMKOB  IO3BOJSIET  CHU3UTH
eIMHOBPEMEHHBIE 3aTPaThl HA YCTPOICTBO CHCTEM OOeCreueHus: MUKPOKIMMaTa HE MEHee YeM B 2
pasa.

Ho riaBHOE mpeuMyIIecTBO TaKUX YCTPOWCTB 3aKIIOYaeTcs B PE3KOM CHIXKEHUU
HKCIUTYaTallMOHHBIX PACXOJI0B.

D¢} PeKTUBHOCTh BEHTUJISIIUU 3aBUCUT OT MHOTOYMCICHHBIX (DAaKTOPOB, CPEeau KOTOPBIX
OCHOBHBIE CIIEAYIOLIUE: TEPMETUYHOCTD MOMEILIEHUN U UX XOpollasl TeMJIOU30J AU C 3alUTHBIM
OapbepoM OT BIIaru; MpaBUIIbHAS LUPKYJSAIUS BO3/1yXa BHYTPHU MOMEIICHHS; 00beM MOMEIICHUH,
HNPUXOJSALIUICS Ha OJJHO KUBOTHOE; MPABUIBLHOE YCTPONUCTBO MPUTOYHBIX KaHAJIOB ISl CBEXKEIO U
BBITSDKHBIX JUISL 3arPSI3HEHHOTO BO3/AYXa; HaJU4YMe anmaparypbl IS aBTOMAaTHYECKOTO KOHTPOJIS
TEMIIEPATYPbI U BO31yX000MEHa.

B nocnennue ronapl Bce IMIMpEe NPUMEHSIOT KalopU(epHble YCTAaHOBKH, KOTOPBIE
OCYIIECTBIISIIOT CMEHY 3arpsi3HEHHOT0 BO3/1yXa U 000rpeB MOMEIICHHH.

D¢ (hekTUBHOCT,  MENTHIALHOHHO-OTONNTENbUBIX  CHCTEM  3aBHCUT OT  KayecTBa
(GYHKIIMOHUPOBAHUSI UX KOHCTPYKTHBHBIX 3jeMeHTOB. Ha pucynke 147 moka3aHbl HEKOTOpPbIE U3
3TUX JIEMEHTOB.

3. TpeGoBanus, npeabsiB/sieMble K Ka4eCTBY BO/bI.

Opun u3 Hambosee KPYMHBIX MOTpeOUTENe BOJBI — CENLCKOE XO3SIICTBO U, B YACTHOCTH,
YKUBOTHOBOJICTBO. Ha >KMBOTHOBOYECKUX M NMTHUIEBOMYECKUX (pepmax, Gabpukax u KOMIUIEKCaX
BO/JIa PACXOJlyeTcs Ha MPOU3BOJACTBEHHO-TEXHUYECKHE HYKIbl, OTOIUICHHE, XO3SHCTBEHHO-
MMUTHEBBIC HYXKIIBI MIepCOHaa. [IpUToIHOCTh BOABI YCTaHABIMBAIOT OpraHbl CAHUTAPHOTO Haa30pa
nyTeM (pU3M4eCcKOro, XHMHUYECKOTO U OAKTEpUOIOTUYECKOTO aHalmu3a ee mpod. Mecto orbopa mpod
OTpeeNnsoT Ha (epMe B KaKJIOM OTAeTIbHOM ciaydae. O0s3aTenbHbIe MeCTa B3SITHS MPO0:

- ICTOYHUK (U3 IOBEPXHOCTHBIX MPOOYy OEpyT B TOM MeCTe, TJe pacloioKeH BOA03a00pHbIi
y3en - Ha riayoune 1...1.5 M, a U3 KOJO/1eB WM BOJOMPOBOIa - ociie 15-20 MUHYTHOM OTKAYKHU U
CIyCKa BOJIbI);

- KpaHbl MOJIOYHOTO ¥ MOCYHOTO OJIOKOB HJIA OT/ICJICHUI;

- KpaHbI 3a00pa BOJBI AJIs TOIMBIBAHUS BEIMEHHU.

Ot6op, xpaHeHHWE, TPAHCIOPTUPOBKA W aHAIW3 MPoO TPOBOIAUTCS B COOTBETCTBUHU C
I'OCTowm 2874-83. KauecTBO BOABI AJIsl MUTHEBBIX 1Iesei NOJKHO cooTBeTcTBOoBaTh 'OCTy 2874-
83 "Boma mnutheBas" um ['OCTy 2761-84 "MCTOYHHMKM UEHTPATM30BAHHOIO XO3SHCTBEHHO-
MUTHEBOTO BomocHaOxkeHHUs". HekauecTBeHHas BOAAa MOXET BBI3BATh IKEIYAOYHO-KHIIICYHBIE
3a00JIeBaHUs U 3arpsI3HEHUE MOJIOKA.

Quzuueckue coUCMEa 600bl

1. Temneparypa - 3aBUCHUT OT MPOMCXOXKJACHHS MCTOYHHKA W €T0 TIYOWHBI: B TIIYOOKHX
MOJI3EMHBIX - TIOCTOSTHHASI, B OTKPBITHIX BOJIOEMaX PE3KO MEHSIETCS B TEUCHHE TO/1a.

Haubonee GinaronpusiTHas 11sl TOCHHS BOJA:
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- JUTSl B3POCIIBIX JKUBOTHBIX - 12-14°C;

- 1711 MOJIOYHBIX CTEIBHBIX KOPOB - 15-16 C;

- ans MmojtoHska - 15-30°C.

OdeHp TeruIasi BoJa IUIOXO YTOJSACT KaXAy: JUIMTEIIbHOE IMOCHHE BOJOH TeMIEepaTypoiu
Boiie 20°C  MOXET BbI3BaTb pPACCTPOMCTBO IMILEBAPUTEIBHOIO TpPaKTa W  3aBbILLIECHUE
BOCITPUMMYHMBOCTH K TPOCTYAHBIM 3aboneBaHusM. Bojga ¢ temmeparypoil HUKe 7°C BbI3BIBaCT
MPOCTYIHBIC 3a00JIeBaHN s, TOHIKAET MPOTYKTUBHOCTH KUBOTHBIX, YBEIIMUYUBAET PACXO] KOPMOB.

2. MyTHOCTh - 3aBUCUT OT COJEpKaHHUs B3BEIICHHBIX 4YacTHI] (IeCKa, TJIMHBI, WIMCTBIX
YaCTUI[ OPraHUYECKOTO TPOUCXOXKJICHUS, IJIAHKTOHA W Bojaopociei). M3mepsieTcss B MI' CyXoro
BemecTBa Ha 1 11 Boabl (Mr/i). IIpupoaHble MCTOYHMKHUITOAPA3ACIAIOT Ha MajoMyTHbIe (10 S50
mr/i), cpeaneir myrHoctd (50...250 mr/m) u BeIcOKOMyTHBIE (6onee 2500 wmr/m). MyTHOCTH
MOJA3EMHBIX BOJT He3HauuTeabHa. CTaHmapTHas MyTHOCTD - 710.1 ,5 Mr/.

3.1lBeTHOCTh - 3aBUCHUT OT HAJIWYUS MPUMECEH MHUHEPATHLHOTO WM OPTaHHYECKOTO
npoucxoxaeHus. OrmpenensioT MyTeM CpaBHEHUs Mpo0 ¢ JTAOHAMH  HCKYCCTBEHHO
MOJIKpallleHHO!M BOJibl. BbIpakaroT B rpajycax miaTHHO-KOOAIbTOBOM 1IKaibl, pa3aeneHHon Ha 500.
Hcrounuku: MamorBeTHbIe -10 35° u nBeTHBIC - 6osiee 35°. CtaHmapTHas IIBETHOCTH - He Oosee 20°
(B OTAENBHBIX CIIydasx AOMycKaeTcs 10 35).

4. 3anax U MPUBKYC - 3aBUCUT OT HAMYMsI PACTBOPEHHBIX COJIEH, Ta30B, OpPraHUYECKHX
BEUIECTB M MHUKpoopranuzMoB. OnenuBator npu temmneparype 20 °C no nsatuOamibHON IIKale.
Onenka BechMa CyOBEKTHBHA, TaK KaK 3aBUCUT OT WHIUBUAYAIbHOW BOCIPUUMYHUBOCTH
uccnenoBarens. Cranmapt - 10 2 6amwoB. Crenududeckue 3amnaxyu U MPUBKYCHI, MOSBISIONIUAECS
1OCJIe XJIOpUpOBaHus - He Oosiee 1 Oasa.

Xumuueckue noxazamenu

1. AktuBHas peakuus (Boxopoanslit nokazarens PH). Crannapr -6,0...8,5.

2. XKectkocTh - 00yclOBIMBaeTCS HaluMuuMeM cojiell kanblus U Maraus. M3mepsercs B
MUJIMTPaMM-9KBUBaJIEHTaX Ha 1 11 Boabl (Mr*skB/im). CTaHAapT: HA XO39HCTBEHHO-TIUTHEBBIE HYXKJIbI
- He Oonee 7 Mr*s3kB/n.; 1i1d moeHus ckota - 10 10...40 Mr*»sks/i.

3. Cyxoll OCTaTOK - OMpeAeNsioT MyTeM BhIMapuBaHUs | 1 mpodUIBTPOBAHHOW BOJIBI.
Cranpapt - He 6osiee 1000 mr/it; 17151 OTIETBHBIX MeCTHOCTEH -He 60see 1500 mr/m.

4. leno4HOCTH - HAIMYKE THIPATOB, KAPOOHATOB, OMKapOOHATOB U COJIel CIAOBIX KHUCIIOT.
Beoipaxkaercst B MTr*akB/11.

5. Conepsxanue xkenesa (10 0,3 Mr*skB/in) U Ipyrux XMMHYECKHUX BelecTB: Mapranna - 0,1;
Meau — 1; nuHKa — 5; dTopa -1,5; 6epumus 0,0002; monmubaenHa - 0,25; mbimbska - 0,05; cBuHIA -
0,03; cemena - 0,001; ctponmus — 2; rekcametadocdara - 3,5; Ttpunomudocdara - 3,5;
nosnrakpuIamMma — 2; pagusi-226 - 1,2*10™° Ku/n, aurparos - 10.

baxkmepuanvnas 3aepsaznénnocmeo

Ompenensercs OOMMM KOJWYECTBOM OakTepwii, cojepkammxcsi B 1 MJI BOIBI H
coJiep>kaHreM B | J1 BOJbI KHIIIEYHBIX MMATOYEK.

Kumeunas manouka (konu-6akTepus) He sBIsETCS 00J€3HETBOPHOM, HAXOAUTCS TTOCTOSIHHO
B JKETYJ0YHO-KHUIIIEYHOM TPAKTE YeIOBeKa M )KUBOTHBIX. OJHAKO HATH4YKE €€ B BOJIE YKa3bIBaeT HA
3arpsi3HEHUE BOJIBI (PeKATUIMHU U MOXKET KOCBEHHO CBHJICTEIIHCTBOBATH O BO3MOYKHOCTH IO IaHUS
B BOJy OOJIE3HETBOPHBIX MUKPOOPTaHU3MOB. CTENeHb 3arps3HEHHs] BOJbI KHUIICYHOW MalOYKON
BbIpaxkaeTcst BenuunHoi kona-tutpa (K-T) ninn xomu-unnekca (K-N).

Konu-tutpoM Ha3bpiBaeTCs HAWMMEHBIIUH O0bEM BOJBI B MIJIMIUTPaX, B KOTOPOM
oOHapyxwuBaeTcs | kumeuHas mnajgouka. Kolu-wHIEKC - KOJMMYECTBO KHUINEYHBIX Majo4yek B 1 1
Bojbl. [Ipuromnas Boga — mo Konu-uHAeKcy He Oosee 3. OOmiee KOIMYECTBO KOMU-OakTepuid B 1
MIIIMTHEEBON BOIBI HE NODKHO OBITH Oobie 100.

4. Cucrema BoaocHa0keHus: gepm
Hcrounnku BOMOCHAOKEHHS: TMOBEPXHOCTHBIE (PEKH, 03€pa, BOJOXPAHWIIHUINA) |

MO3eMHbBIC (POJHUKOBBIC, TPYHTOBBIC U MEKILIACTOBBIC BOIbI) (puc. 1).
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HpI/I 135160pe MNpeaAoOYTCHUC OTAAOT IMOA3CMHBIM, YTO OOBSICHSAETCS HMX IOBCEMECTHBIM
pacinpoCTpaHECHUEM KW BO3MOXKHOCTBIO HCIIOJIb30BAHHA 0e3 ouncTkd. Ecad MeXIUIacTOBBIX BOJ
HEAOCTATOYHO WJIM OHHU IO KAaYCCTBY HC MOI'YT UCIHOJbB30BATHCA AJIA BOIIOCHa6)K€HI/ISI, MMPUMCHAIOT
BOAY U3 OTKPBITEIX BOJOEMOB.
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Puc. 1. Cxema 3anecanus noo3emuvix 600.

1 - BomoymopHbIe ciou; 2 - TPYHTOBBIE BOJABI, 3 - BOJAOHOCHBIN TOPU30HT MEKILIACTOBBIX
OC3HAMOPHBIX BOM; 4 - BOJOHOCHBIN TOPU30HT MEXKILJIACTOBBIX HAIIOPHBIX BOJ (apTE3MAHCKHUX); 5 -
KOJIOJICll, TUTAIOIUNUCS TPYHTOBOM BOAOW; 6 - KOJIOAEN, MHUTAIOIIMICS MEXIUIaCTOBOM
Oe3HamopHOW BOJIOHM; 7 - KOJNOAEIN, MHUTAIOIIUICS apTe3WaHCKOW BOAOH; 8 - 30HA MUTAHUS
BOJIOHOCHBIX TOPU30HTOB.

WHor/a B KauecTBE HCTOYHHMKA BOAOCHA0KEHHUS UCTIONB3YIOT aTMOC(EpHBIE OCaIKH.

BbiOpaB HCTOYHMK BOAOCHAOXKEHHUs, ONpeAensioT ero mnogauy. lIlomaueit (me6urom)
MICTOYHHKA HA3BIBAKOT 00BEM KIIKOCTH, TOCTYNAIOMIEH M3 HETO B ¢IMHHILY BPEMEHH, JI/C HITH M/4.

Cucrtema BOJOCHAOXEHHUS — 3TO KOMIUIEKC B3aMMOCBSI3aHHBIX MalllMH, OOOPYIOBaHUS U
WH)KEHEPHBIX COOPYKEHHH, MpeTHa3HaueHHBIX [T 3a00pa BOJBI M3 MCTOYHUKOB, TIOAbEMA €€ Ha
BBICOTY, OUHUCTKH, XPaHEHHsI U TIOJ]auu K MECTaM MOTpeOIeHHU .

Cxema BOJOCHAOXEHHS - OTO TEXHOJOTHYECKAas JIMHUS, CBS3BIBAIOIIAs MAIIHHEI,
000pyIOBaHUE U COOPY>KEHUS BOJOCHAOKEHMS.
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Puc. 2. HpuMepHaﬂ cxema 6000CHAONCEHUS U3 NOBEPXHOCMHO2CO0 UCMOYHUKA.

1- ucrounuk, 2- BOA03a00pHOE COOpYXKEHHE, 3- HAacOCHas CTaHOus |-ro moabema, 4-
OYHMCTHBIE COOPYXKEHHS, 5- pe3epByap I YMCTOM BOJbI, 6-HAcCOCHas CTalus 2-TO Mojabema, 7-
BOJIOHAINIOpHasi OariHsA, 8- BHYTPEHHUH BOJONPOBOA, 9-BomopaszmaTouyHoe ycrpoicTBo, 10-
BHEIIHU BOJIOIIPOBO/I.
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Bomno3abopHbie coopy)eHUs CayxaT i 3a00pa BOJbI M3 UCTOYHUKA. J[71s1 3a00pa BOIBI U3
MOBEPXHOCTHBIX (OTKPBITHIX) HCTOYHHKOB YCTPauMBaIOT OEperoBbie KOJOJILbI WM MPOCTEHUIINE
BO/103a00pkl. 1y 3a00pa BOABI M3 TMOJ3EMHBIX (3aKPBHITHIX) UCTOYHUKOB YCTPAUBAIOT IIAXTHEIC,
OypoBbic (TpyOuaThie) M MeJIKoTpyOuarbie Konoaubl. [log3eMHbIe BOABI, BBIXOAAIIME HA
MOBEPXHOCTh, COOMPAIOT B KANTAXKHBIC KOJIOIIIBI.

axTHble KoOJNIOALUBI (pUC. 7) ciyXarT Juis JOObIBAaHUS MOJ3EMHBIX TI'PYHTOBBIX BO/,
3asierarolux Ha riryoune no 30-40 m mpu Toniie BOAOHOCHOTO ciiosi 5-8 M. IlaxTHbIi Kosozaen
COCTOHUT M3 OTOJIOBKA 4, IIaXThl 2, BOJOIPUEMHON YacTh 1, BEHTHIISIIMOHHONW TPYOBI 3 U TITMHSHOTO
3aMKa.

BypoBbie (TpyOuaThie) KOJIOMLBI yCTpauBaroT i 3a00pa BOJbI U3 CHIIBHBIX BOJOHOCHBIX
IUTACTOB, 3ajieralmux Ha Oonbinoi rimyoune (100-150 m). CkBaxkuna (puc. 7) COCTOUT U3 yCThs 1,
AKCIUTYaTaIlMOHHOM KOJIOHHBI 2, GUiIbTpa 3, OTCTONHHUKA 4.

5. BononoabeMHble MAIIMHBI H YCTAHOBKH

Cayxar Juis mojbeMa U I0oAa4u BOJBI K moTpeOutensM. s 3TUX HOJIEH HCHOIb3YIOT
pa3IuYHbIE HACOCHI M BOJONOAbEMHMKH. Hacocsl m3naroT cBOOOAHBIM Hamop, AOCTATOYHBINA AJIs
HOJbEMa BOJIbI HAa HEKOTOPYIO BBICOTY HaJ IMOBEPXHOCTHbIO 3€MJM M IOJA4YU HOTPEOUTEIIO.
BononoabeMHUKH B OTJIMYKME OT HACOCOB BOJY TOJBKO MOJHUMAIOT U3 UCTOYHMKA Ha IOBEPXHOCTh
3EMIIH.

[lo npuHIMNy AeCTBHS HACOCHI OJPA3AEIAIOT Ha JIONACTHBIE, 00bEMHBIE, CTPYHHBIE.

JlonacTHele, B CBOIO OdYepelb, MOAPA3ACIAIOTCS Ha IIEHTPOOEKHbIE, BHUXPEBbIE U
IPOIEJUIEPHbIE WJIN OCEBBIE.

IlentpoOesxHblif Hacoc (puc. 4) npu BpaleHHH pabodyero Kojieca 2 BOAbI, 3aJUTON B HAcCOC
nepe] MycKoM, YBJIEKAeTCsl JONacTAMU 3 U MO JEHCTBHEM LIEHTPOOEKHOW CHUIIbI YCTPEMIISETCS 1O
MEXJIONACTHBIM KaHajaM OT LeHTpa Koseca K ero mnepudepun. BpiOpomieHHas u3 Koieca c
0OJBIION CKOPOCTBIO B PACIIMPSIOLIEECS PYCIO CHUPAIU BOJa MOCTENEHHO TEpsieT CKOpPOCTb,
co3/laBasi IpU 3TOM BO3pacTaolllee MO Mepe MpUONMKEHHsS K HarHeTaTelbHOW IOJIOCTH Hacoca
JaBjieHue (Hamop), U Jajiee MOoJ ATHM HalopoM IOCTyHaeT 4yepe3 HarHeTaTeNbHbIM (HarOpHBIH)
TpyOonpoBo/ 1 B BOAOIPOBOIHYIO ceTh. [Ipu BEITECHEHMH BOABI U3 PabOYero Kojeca B LIEHTPE ero
co3aercs paspsiKeHHe, BCIEACTBHE 4YEro BOJa W3 HCTOYHMKA MOJ JIEHCTBHUEM aTMochepHOro
JIaBJICHUs] 4yepe3 NMpHUEeMHBIH KiamaH 4 W BcachiBarollylo TpyOy 5 mocTynmaer B Hacoc. Takum
00pa3oMm, B HaCOCE YCTaHABIIMBAETCS PAaBHOMEPHOE U HEMPEPHIBHOE ABMXKEHHUE BOJIbI OT UCTOYHHUKA
K HarnopHoMmy TpyoonpoBony Kianan 7 npenorBpaiaer oOpaTHbIM CIMB BOJBI M 3aIlMIIAET HACOC
OT FHIPABIMYECKOr0 yaapa Mpy BHE3aITHOW OCTaHOBKE.

Puc. 3. Cxema neHTpoOSKHOTO HAcoca:
1 - Tpy6omnpoBo; 2 - pabouee KoJieco; 3 - JIonacThb; 4 - MPUEMHBIN KJIallaH; 5 - BCaChIBalO-
mrast Tpy0a; 6 - Kopiyc Hacoca; 7 — KJamnaH
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OcoOeHHOCTh LEHTPOOSKHBIX HACOCOB — C YBEJIMYCHHEM IIOJaud U;jmop Hacoca
YMEHbILIAETCs, a C YMEHbILIEHUEM T10JJa4l BO3PACTAET.

BuxpeBble HAcoChl 3acachIBalOT  KHIKOCTh 0€3 MPeIBApUTEIBHOTO  3arlOJIHEHHS
BCACBIBAIOIIETO TPYyOONpOBO/Ia MepeKaunBaeMoi KUAKOCTbI0. OHHM OTIMYAIOTCS OT HEHTPOOEKHBIX
KOHCTPYKLUI paboyero kojeca (AUCK ¢ (hpe3epOBaHHBIMHU 110 OKPYXKHOCTH paJHaIbHBIMU Na3aMH),
BCJIE/ICTBUE YEro yMEHBILIAIOTCSA IMOTepU SHEpruu B paboueil kamepe. B paBHOM CKOpOCTHOM
pEeKHUME OHU CO3JIal0T B 3—35 pa3 OoJbIIuil Hamop, yeM HeHTpoOexHbie. [Ipu moBTOpHOM 3aIycKe
He TpeOYIOT 3aJIuBa BOJIOH, T.€. SIBJISFOTCSI CAMOBCACHIBAIOIINMU.

[IponeniepHble HACOCH UMEIOT JIOTIACTH Y pab0Yero Kojieca, paciooKEHHbIE HAKIIOHHO 110
OTHONICHUIO K OCH BaJia, KOTOpbIE MEPEMEIIAIOT )KHUJIKOCTh BIOJIb OCH Hacoca.

OOBemMHBIE HACOCHI, MJIM HACOCHI BBHITECHEHUS, Pa3/ACisIOT HA MOPIIHEBHIC, IUTYH)KEPHBIE,
pOTalMOHHbIE (BUHTOBBIE, IIECTepeHYaThle, IJJaCTMHYAThie), auadparMeHHble M  HACOCHI
3ameneHusi. Pabora 3THMX HacoOCOB OCHOBaHA Ha IONEPEMEHHOM H3MEHEHUH oO0bema paboueit
KaMmepbl. B mepBoii mosioBuHE pabouero mporecca o0beM pabodeil kamephl yBEIHMUWBAETCS, B
KaMepe CO3JaeTcs pa3psyKeHUe, M KHUJAKOCTh M3 HMCTOYHUKA BCIEACTBHE DPA3HOCTEW JaBlICHUS
3acachIBaeTcs B kamepy. B Teuenue BTopoii monoBuHBI pabouero mnpoiecca o0beM pabodeil kamepbl
YMEHBIIAETCS, U )KUJKOCTh U3 HEE BBITECHSETCS.

[Torpy>xHble Hacochl MPUMEHSAIOT IS 3a00pa BOJBI U3 TPYOUATHIX KOJOJIEB OOIBIION
r1younbsl. Takoil Hacoc MMEET MHOIOCTYIEHYATYyI0 CXeMy paOouMx KOJeC U COCTaBIISIET C
AIEKTPOABUTATEIEM €HBIN OJIOK, yCTaHABIMBAEMbIH Ha (piiaHel] HAIIOPHOTO TPyOOIpoBoOAa.

[InaBatomue Hacochl MNpeAHA3HAYEHbl JUIsI IOAAYU BOJBI U3 OTKPBITBIX BOJIOEMOB U
MaxTHBIX KosoaueB. OHu co3aaroT Hanop 10 30 M nipu nojaye 10 6,5 Mg,

JIGHTOYHBIH W NIHYPOBOW BOJOIIObEMHUKH MPUMEHSIOT JJIsl IOJbEMa BOJBI U3 MIAXTHBIX U
TpyOuaThIX Konoaues riyouHoi 10 30 M. JlnadparMeHHble HACOCHI MIPUMEHSIOT IMPU HEOOJBIINX
BBICOTaX BCAChIBAHUS U HarHeTaHus (5...6 M), IpU NepeKadke KUJKOCTeH, TpeOyIoIMX CIOKOWHOTO
pekuMa, a TakKe — 3arps3HEHHBIX CTOKOB U BOJI.
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Puc. 4. Booozabopnuie coopyoicenusi.
a - maxTHeIA Kojozel (1 - BogonpueMHas 4acTb; 2- CTBOJ WJIM 1LIAXTa; 3 -
BEHTWISILIMOHHAS TpyOa; 4 - Or0JIOBOK; 5 - TIMHSAHBIN 3aMOK); 0- OypoBast ckBaxuHa (1 - ycTbe;
2 - DKCIUTyaTallMOHHAs KOJIOHHA; 3 - PuiIbTpP; 4 — OTCTONHHUK.

1. 7 Jdexuus Ne7 (2 gaca).
Tema: «OcBeTUTEIbHBIE H 00JyYaTeIbHbIE YCTAHOBKH

1.7.1 Bonpocs! J1eKuuM:

1. BI/II[I/IMI)IG N3JITYyUCHUA. OcBeTHTENbHBIE YCTAaHOBKHU U CBECTOTCXHUYCCKUC CPCACTBA I
JI€3UHCEKIINH.

2. NndpakpacHoe u3nyyeHue.

3. YapTpaduoneToBoe u3IydeHue

1.7.2 Kparkoe coaep:kanue BOIPOCOB:

1. Buaumbie H3JTy4YCeHUs. OcBeTuTENbHDbIE YCTAaHOBKH H CBETOTEXHHYECCKHE
cpeacrea AJsl 1€3MHCEKITUMA

OnTuyeckrM Ha3bIBAIOT JIEKTPOMArHUTHOE U3JIYYCHHE C TTMHAMU BOJIH OT 10 HM 10 1
MM. B ontuueckyro 005acTh crekTpa BXomAT - yabTpaduoneroBoe (Y®), Bumumoe (BU) u
unppakpactaoe (1K) uznyuenus.

Buoumoe uznyuenue (BN)

Jmuael BoH - 380-760 HM.

buonorunueckoe neictaue:

1. BbI3BIBAIOT 3pUTEIBHBIE OLYIIECHHUS;

2. Oka3pIBalOT BIUSHHUE HA MPOAYKTHUBHOCTh >KMBOTHBIX W MHTEHCHUBHOCTH HX
Pa3MHOKEHHUSI 32 CUET U3MEHEHHUS OMOJIOTHYECKUX PUTMOB;

3. MuTeHCHBHOCT, M KOJEOAaHUS OCBEIIEHHOCTH OKA3bIBAIOT BIMSHHUE Ha OOIIYIO
YTOMJIIEMOCTh U PabOTOCTIOCOOHOCTH OOCITY)KHBAIOIIETO TMEepCcoHaia M, KakK CIEICTBHE, Ha
6€301acHOCTb MTPOU3BOJICTBA.

OcCHOBHBIE BETMYUHBI U eAMHUIBI n3MepeHus: B1
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CBeToBOH NMOTOK - MOLIHOCTb W3JIy4€HHS, OLIEHEHHas IO JIEHCTBUIO Ha 'cpeaHuil”
IJ1a3 YesloBeKa. 3a eMHUILY CBETOBOI'O MOTOKA MIPUHSIT JIIOMEH.

OcBemeHHOCTh MOBEPXHOCTH - MEpa IUIOTHOCTH paclpeesieHusl CBETOBOr0O MOTOKA,
10 OCBEIIIAEMOM IMOBEPXHOCTH (J'IM/MZ).

SIpkocTh HMCTOYHHMKA CBeTAa - IPOCTPAHCTBEHHAs IUIOTHOCTh CBETOBOTO IOTOKA,
OTHECEHHas K eAWHMIEC IUIOU[aJAd MPOEKIHUHU CBETALICHCS TOBEPXHOCTH Ha IUIOCKOCTD,
NIEPIEHIUKYJIIPHYIO JAaHHOMY HAIIpaBJICHUIO. 3a €AUHUILY SIPKOCTH IPUHSAT JIIOKC - CHJIA CBETA,
paBHas 1 cBeue, OTHECEHHas K 1 M? cBeTsIIIeHCS MOBEPXHOCTH.

W3mepuTenbHbIe TPUOOPHI:

JIrokcometp (FO-16, FO-17) - ans u3mepenust ocBereHHOCTH. COCTOUT U3 CEJIEHOBOIO
(doTodneMenTa, NOTJIOTUTENS M AJIEKTPOM3MEpUTeNbHOro npudopa. Ilkama orrpangynpoBana B
JIFOKCAaX, UMEET 3 OCHOBHBIX M 3 JIONMOJHUTEIBHBIX, Npenena udmepenus: 25, 100, 500, u 2500,
10000, 50000 nxk.

[maBHBIM pPETyIATOPOM MPOSIBICHUSI CE30HA TMEPUOJUYHOCTH B IKU3HU >KMBOTHBIX
SBJIICTCS ~ TPOJODKHTEIBHOCTh JHS W HOYM  (sBIeHWEe  ¢oronepuoamsma). Ot
MPOJOJKUTENFHOCTA JHS M HOYM 3aBHUCST: CE30HHOCTh B POCTE ILIEPCTH, HAKOIUICHUU KUPA,
AU1IeHOCKOCTH U T.1. Co3/1aBas ¢ IOMOIIBI0 HCKYCCTBEHHOTO OCBELLEHUS ONPEEIEHHbIE PUTMbI
JTHS ¥ HOYM, MOKHO TOBBINIATH SHIIEHOCKOCTh KYp, YTOK, T'yCel, YCKOPSATh CO3pEBaHUE MeXa y
MYIIHBIX 3BEPE, POCT IIEPCTU Y OBEIl, YBEIMYUBATH MPUBECHI Y CBUHEHN M HA/I0U Y KOPOB.

KuBoTHbie nenstes Ha 4 GoTONepUOAUYECKUE TPYIIBl B 3aBUCUMOCTH OT MX IOJIOBOM
MyHKIIUK, HA KOTOPYIO BIIUSIET MPOJIOJDKUTEIBHOCTh CBETOBOrO AHS. Y KOPOTKOJHEBHBIX
KUBOTHBIX II0JIOBas aKTHBHOCTH MPOSBIAETCS B OCEHHUE yObIBaromMe THU (KO3bI M OBIIBI
OOJIBIIMHCTBA TIOPOJ). Y JITUHHOJHEBHBIX (KPOJIMKH, CBHHBU, KOPOBBI, JIOIIAN, KypPhl, YTKH,
IyCH, WHJIEHKH) TEepUoJ OXOThl HACTYHNaeT BECHOM MpU YIIMHEHHH CBETOBOTO JIHS.
[IpomexyTouHas rpymmna - HOPKM U OBIIbI jJopceiickoil noponabl. Hanbonee sipko mposiBieHue
JUINTEILHOCTH CBETOBOTO JIHA HAOMIOaeTcss B MNTULEBOACTBE. Y Kyp JONOJHUTEIBHOE
YUIMHEHUE CBETOBOTO JIHS 70 14 4 crocoOCTBYyeT yBenudeHHIo siiiiieHocKkocTu 10 40%, y rycei
U YTOK SIMIIEHOCKOCTh BO3pacTaeT B 2-3 pa3za Mo CPaBHEHHUIO C €CTECTBEHHBIMH YCIOBHIMHU, IS
9TOTO B MPOM3BOJICTBEHHBIX YCIOBUAX JIOCTATOYHO NMPUMEHUTHh B YTPEHHUE M BEUEPHHUE YACHI
3JEKTPUYECKOE OCBEIlIEHHE U3 pacuera 2,6 Br/M? miomany noa.

B oBueBoacTBe Hanbosee onTuMagbHas MPOJAOIKUTEIHHOCTh CBETOBOTO JHSA 8-10 4.
DT0 CcmocoOCTBYeT MOMYYEHHIO 2-X OKOTOB B TOJ M MO3BOJISIET MPOBOAMTH UX B OTapax B
ynobHoe /uid Xxo3sicTBa BpeMst. ['0/10BOM HacTpUr MIEPCTH Y OBEIl PU §-4aCOBOM CBETOBOM JIHE
yBesnnuuBaercs Ha 15%.

[IpoBeneHBI OMBITHI M0 U3YYEHUIO BIMUSHUS JUTUTEIBHOCTA CBETOBOTO JIHS Ha KOPOB.
YcTaHOBNEHO, YTO OOJIBIIMHCTBO KOPOB MPUXOIUT B OXOTY C ampelis MO WIOHb BKIIFOUUTENBHO,
TO €cThb B Iepuoj Hauboisiee MPOAOLKUTENbHOro cBeToBoro AHs. CoxaepikaHue KOpOB Npu
KpYIJIOCYTOYHOM OcCBellleHnd U npu 8-10 yacoBoM JHE AaeT CHUXKEHHUE HajoeB Ha 7% 1o
cpaBHEHHUIO ¢ 14-16-9acoBBIM.

OnbITaMu  YCTaHOBJIEHO, 4YTO TIPH COJACPKAHUM CBUHEH B TIOJHOM TEMHOTE
HakaruBaeTcst Ha 10-15% Oosnbine kupa U mosydaroTcst 6ojiee BBICOKHME MPHUBECHI, YEM MpPU
OOBIUHBIX YCTIOBHSX.

OnbITEI Ha MYIIHBIX 3BEpsAX (cepeOpUCTO-UepHBIC JIMCHUIIBI U €HOTHI) TMOKa3ald, 4YTO
CO3JJaHME B TEUYEHUE KAJICHJIApHOTO ToOJa JBYX I[EPUOAOB C JUIMTEIbHBIM JHEM JaeT
BO3MO>KHOCTH TIOJIYYHTh 2 TIOKOJICHUS B TO/I.

[Ipu conepkaHUU JTAKTHPYIOIIUX KOPOB HYXHO CO3/1aBaTh CBETOBOM JIeHb OOIIeH
MIPOJIOJKUTENLHOCTRIO 18 U mpu ocBerenHocTH 20 1k, mpu otkopme KPC - 8-10 9 u 5 5k, s
CBHHOMATOK ¢ ropocsatamu -16 - 18 u u 15 1k, ans cBuHei Ha otkopme 12 4 u 5 nk. JlexypHoe
OCBEILEHHE B MEPUOJ] TOKOA )KUBOTHBIX TOJKHO cOCTaBisATh 0,5 — 17K.

Hcmounuxku BH

1. JTamIibl HAKaTMBaHUS:

88



a) o01ero Ha3HAUEHHsSI: CBETOBas oTjaya 7-22 nm/BT, mpooKUTENbHOCTD TopeHus 1
- 2 ThIC.Y.

Henocratku: 1. Ilpu m3MeHeHUM HampsKEHHsI CYILIECTBEHHO H3MEHSETCS CBETOBOM
MOTOK M CpOK ciykO0bl; 2. OcaxaeHue Bojb(pama Ha KOOy B pe3yibTaTe UCHApeHUus C Tena
HAaKaTa BbI3bIBAET CHUIKEHHE HHTEHCUBHOCTH CBETOBOIO ITOTOKA Ha 20%.

0) nBoliHoro HanpspkeHus (220-235 B) - cBeToBOM MOTOK HUWYKE TIPU HANpsDKEHUH 235 Ha
13-20% uem y oOprunbIX mpu 220 B, cpok cimyxObI BbImIe Ha 1,5 ThIC. U.

B) TAJIOTCHHBIC (C HOIHBIM ITUKIIOM).

[Tpeumymecta: 1. CTaOMIBHOCTH CBETOBOIO IIOTOKA BO BpEMS BCEro CpOKa
skcrutyaTaruu; 2. [ToBeleHHas cBetoBas otaada (6osee 20 1m/Br).

CyIIHOCTh TaJOT€HHOr0 LMKJIA 3aKJII0YaeTcs B TOM, YTO IIPU TEMIIEpaType BBILIE
250°C wucnapuBmuiics Bodb(paM COEIUHSIETCS C TajJOreéHOM OKOJIO TOBEPXHOCTH TPYOKH.
Morekynbl 3TOTO COEAMHEHHUS Tomajasi B 00JacTh BBICOKMX Temrmeparyp (Oomee 1600°C)
pasnararorcs, ocBoOoXkmas Boibppam M ramoreH. Takum oOpa3om, BoJb(ppam B CBOOOIHOM
COCTOSIHUH CYIIECTBYET TOJIBKO B HETIOCPEACTBEHHOW OJIM30CTH OT CIHMPAIH, a Y CTCHKH TPYOKH
MOJKET OBITh TOJBKO B COCTaBE COSAMHEHUS M HE OCaKaaeTcsl Ha Koja0y. O0nacTs NpuMEHEHHUS:
JUIL OCBEIIEHUS BBICOKMX ITOMEIEHUH; NMOMELIEHUN C BpeAHBbIMU YyCIOBHSIMH cpeabl. Cpok
CITy>KOBI - 2 ThIC.Y.

OcCHOBHOE J3KCIUIyaTallUOHHOE TpeOOBaHUE - TOPU3OHTAILHOE PACIIOIOKEHUE
(MakcUMalIbHO IOIyCTUMOE OTKJIOHEHUH 4°).

MapxkupoBKa J1JaMIl HAKaJIMBAHUSL:

b - ¢ OucnupanpHOil HUTHIO, ' - razomonnble, K - ¢ KpUNITOHOBBIM HANOJHEHHEM.
Hanpuwmep: 5220-40, I'220-1500 (nepBast mudpa - HanpsiKeHNe, BTOpasi — MOLTHOCTB).

2. I'azopazpsaHbIe JIaMITBI:

a) JlroMmuHecCHeHTHbBIE

[TpeumymiectBo: 60see Boicokuit KIT/I.

Henocratku: 1. Mcnonp3yroTcsi TOJNBKO CO CHEIUAIBHBIMH IyCKO-PEryJIUPYIOIIMMHU
YCTPONCTBAMHU, MMEIOUIMMHU OTHOCHUTENIBHO CJIOKHBIE CXEMbl BKJIIOYeHus; 2. bosbmas
YYBCTBUTEIBHOCTh K U3MEHEHUIO HAIPSDKEHUS, TEMIIEPATyphl, BIIAXXHOCTU U MOJBUKHOCTH; 3.
Tpebyetcs Bpemst Ui TOCTHXKEHUS oTipenienieHHol sipkocty; 4. Ilpu Temneparype Huxke + 10 °c
IJI0XO 3aKUTAIOTCSI U HEYCTOMYHBO TOPSIT.

B cenbckoM X03SHCTBE MCIOJIB3YIOTCS JIFOMUHECIIEHTHBIE JIaMIlbl MolHOCThI0 10-40
Br.

0) Pryrnas namma wucnpaBneHHod usetHoctu (tuma [IPJI). IlpencraBmsier coboit
PTYTHO-KBapLIEBYIO TOPEIKY BBICOKOIO JaBJIEHHS, 3aKJIIOUEHHYIO B CTEKJISHHYIO KoJOy, W3
KOTOpPOM OTKadaH BO31yX. Ha BHYTpEHHIOIO MOBEPXHOCTh KOJObI HaHECEH JIOMHUHOGOP.
KoporkoBonHoBoe  ynbTpaduosieToBoe M3Iy4eHHUE PTYTHOM Tropenku  mpeodpasyercs
JHOMUHO(OPOM B JJIMHHOBOJIHOBOE BUAMMOE (KpacHoe) u3inydeHue. M3nydyenue, renepupyemoe
JIOMHUHOGOPOM, JTOTIOJHSAET CHEKTP PTYTHOM FOpPENKU KPAaCHON COCTaBIISIIOIICH.

[TpeumymectBa: 1. Bomnbluas eauHWYHAs MOIINHOCTH; 2. MeHblune radapuTHBIE
pa3mepsl; 3. bonbmas spkocTh; 4. MeHbIlle BIUSHUS CO CTOPOHBI TEMIEPATYPHI, BIAKHOCTH,
MOJIBUKHOCTH BO3yXa; 5. Menbie UK-u3inydenus, yem B CEKTpe JIaMI HaKaJIHUBaHUA.

HenocraTtku: cBeroBas oTnaya HHKE, CTAOMIIBHBIM pexXUM paboThl - yepe3 5 -7 MHUH,
BO3MOKHOCTh MOBTOpHOTrO 3axkuranus - yepe3 10 -15 muH, cBeroBas ortmaya 50 — 55 nm/Br.
Cpox cayx6s1 100004.

B) HarpueBas namma BBICOKOTO JAaBieHHMS (IUI1 OCBELICHMS YJIUI U OOJBIIMX
npoctpancts, 250 — 1000 Bt, 110 am/BT. Cpok cayx6s1 10000 — 150004.

Oceemumenvrvle yCmMaHo6Ku

CBETUJILHUKH - TPUOOPHI OJIMIKHETO AEUCTBHUS.

[TpoxxeKkTopsl - MPUOOPHI JaIBHETO JIEHCTBUS, IS OCBEILEHHS YIaJeHHBIX 00bEKTOB.

CBEeTUIIBHUKH:
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1. I[Tpstmoro cBeta (80% MOTOKA HAMPABISAETCS B HIKHIOIO MOTycdepy);

2. IlpeumytectBeHHo mpsimoro ceeta (60-80%);

3. PaccesinHoro ceera (40-60%);

4. IIpeumyiecTBeHHO OTpaskeHHOTO cBeta (20-40%);

5. OtpaxenHoro ceta - meHee 20%.

3alUTHBIA  yroJl - 3TO yrojl MeXAY TOPHU30HTajblo, NPOXOAsIIed dYepe3 OcCh
W3JIYYaUIEro Tejla JaMIlbl U JIMHUEH, COCAUHSAIONIEN KPAMHIOK TOYKY M3JIYyYarolIero Teja ¢
MIPOTUBOMOJIOKHBIM KpaeM OTpakaTeJsl.

XapakTepusyeT CTENEHb 3alllUThI IJ1a3 OT CIEMAIIEro JEHCTBUS MCTOYHHKA CBETa U
CIIY’KUT BaXXHOM CBETOTEXHUYECKOW XapakTepucTukol. Ontumym 12-40°,

Knaccudukanus CBeTUIBHUKOB:

1. ITo ucnosHeHuto:

1.1. oTKpBITHIE;

1.2. BnarosamiuTHaeie

1.3. nmpuleHENpOHUIIaEMbIE

1.4. B3pbIBO3AIIMTHBIE

2. o crioco0y ycTaHOBKH:

2.1. moxaBecHEIE

2.2. IOTOJIOYHbIE

2.3. HaCTEHHBIC U T.J,

TpeOoBaHMsI K CBETHIILHUKAM:

1. CBeTOTEXHUYECKHE:!

a) OcBelLEHHOCTD - IOCTaTO4YHAs U paBHOMEpHas (110 HOpMam).

0) Konebanus ocBenieHHOCTH (TpU M3MEHEHWU HampsbkeHus Ha 1,5 % 3ameTHO He
BOOPY)KEHHBIM TIJla3oM. Yacrora kosnebaHUIl HampspDKeHHs B paboyeil ceTu He JI0JKHA
npeBbimath 10 pa3 B yac, a npu u3MeHeHUsX 6olee yeM Ha 4% - 0JJHOTO pa3a B 4ac).

B) CBETMJIBHMKHU OOILEr0 OCBELEHUS JIOJKHBI JjaBaTh He MeHee 10 JIK OCBEUIEHHOCTH
JUIS TAHHOTO BHJa paboT (MUHUMAIBHO He MeHee 30 Ik, TIoMUHEeCIIeHTHbIE - He MeHee 100 k).
[IprMeHsTh OAHO MECTHOE OCBEILIIEHUE HE Pa3pelacTcsl.

r) Cremnsiiiee neiicTBie OTpaHUYUBACTCS MUHUMAIBHO JOIMMYCTHMOMN BBICOTOH MO/BECA,
3aIUTHBIM YTJIOM CBETHUJIBHUKA U TUIIOM JIAMITBI.

3alIUTHBIA Yrojl M BBICOTA MOJABECAa PErIAMEHTHPYETCS CHEIUaIbHBIMH HOPMamH.
Hanpumep, namna JIPJI momnocteio 400 Bt mmeer BricOTy mojBeca He MeHee 6 M, €ciu
MonHocTh Hike 400 Bt — BbicoTa He MeHee 4M.

Ceemomexnuueckue cpedcmaa 0715t 60pb0ObI € 1eMArUUMU HACEKOMbLMU:

DNIEKTPOCBETONOBYIIKHU:

1. BbICOKOBOJIbTHBIE HCTpeOMTENH MyX (Jamma, UMEIoIIas MOPa)XKarollyl CETKY
BOKPYT JIaMITbl JuaMeTpoM 1,5- 2 MM, TpaHcpopmarop, co3faromuil Hanpsbkenue 2-2,5 kBrT).

2. CBeTONOBYHMIKM C TPUHYAUTEIbHBIM 3acachlBAHUEM HACEKOMBIX (BEHTHIIATOD,
MEIIIOK).

3. CeeronoBymiku ¢ Y ®-u3inydarenaeM (MEHIOK U3 MPO3pauHOM MJIEHKU U KpaH).

4. CBETOJOBYLIKH C JJAMIION U COCYIOM C KHUIKOCTBIO.

2. UndpakpacHoe usjiydyeHue

Nudpakpacusie nznydenus (MK). Jnuana BonHs! - 760 HM - 1 MM. Paznnyaror:
a) KOPOTKOBOJTHOBOE M3JTyUEHHUE C JNTMHHON BOTHBI 760 HM- 25 MKM;

0) CpeAHEBOIHOBOE U3IIy4YeHHE - 25 MKM - 250 MKM;

B) IJIMHHOBOJHOBOE U3Iy4eHue - 250 MkMm - 1 Mm.

buonornueckoe nencreue:
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KopoTKOBOJIHOBOE H3IIy4eHHE MPOHHUKAET TIIyOOKO BHYTPh TKaHEW >XHBOTHOTO U
CIOCOOHO MX MPOrPEBaTh.

JUITMHHOBOJIHOBOE HM3JIy4€HHE IIOTJIOMIAETCSl TOBEPXHOCTBIO Tela M OBICTpO ee
HarpeBaer.

O6u1acTh NPUMEHEHUS.

1. nyst mevenus (riryooKoe MporpeBaHKe TKaHEH );

2. s oOcymuBaHus U 000TPEBa MOJIOTHSKA MITUIIBI, TOPOCST, TEJAT U STHST;

3. UIsl Te3UHCEKIHH (MEIKoTapa);

4. nst nesunpexuu (Kopma, 100aBKH U T.JI.);

5. 1t mactepusanuu (MOJIOKO) B Harpesa (Boja).

Hemounuku UK uznyuenus

1. JlTammibl HakamuBaHusl ("'CBETIIBIC" AJIEKTPOHATPEBATEIH ):

a) 3epKaJbHBIC (BEpXHSS YACTh - MAapabOIMYecKOd (OPMBI TOKPHITA 3€pPKATbHBIM
CIIOEM, YTO IO3BOJISIET KOHILIEHTPUPOBATh JIYUYUCTHIA MOTOK B ONPEICICHHOM HAalpaBICHHH,
JJIEMEHT HaKajia pacroJiaractcs B (OKyce MmapadOIuvecKold 4YacTh KojObl. HukHSS dYacTh
MOKPBITA KPACHBIM TEPMOCTONKUM JTAKOM).

NK3K-220-250, TTK3K-220-500. Cpox ciryx6s1 4000-6000 4.

0) rajoreHHbIC

KI'T (T- repmonsnyuatens). Cpok ciyx0b1 -2000 4.

2. Toubl - TpyOuarble anekTpoHarpeBarenu ("temusie"). Metamnuueckas TpyoOka,
BHYTPH B U30JISIIIHOHHOM TEPMOCTOMKOM HAIIOJTHUTEIC HUXPOMOBAS CIIHPalb, KOTOpAs SABISETCS
HarpeBatesneM. TeMieparypa noBepxHocTH T3HOB - 450°C.

UK obnyuamenu

OPU-1; OPU-2; OPU-3 - pednextopusiii MK-o6myuarensb, KoHyco0Opa3HOW (OPMBIL,
3epkanbHas namna MK3K-220-230;

OBU-2 - obnyuatens BeTepuHapHbIH MHGpaKpacHbIil, 3epkanbHas jdammna MK3K-220-
250;

CCII01-250 - chepuueckuii otpaxarens, tammna MK3K-220-250;

ODU-500 - ¢ MmeTayuTMYECKO# apMaTypOid, TIOJIBEIITUBACTCS K TPOCY Ha IETIsX;

0KB-1376A - nns o0orpeBa mopocsAT-COCYHOB, OJIBEIINBACTCS K MOTOJIKY;

BII-1A - Opynep noxkapoOe3onacHblii 30HTUYHBIN 711 ITULIBI - BBICOTA MOABEMA J10 2
M, oborpeBaemas miomaib 2,2 M2, utst 600 upisAT 10 30-IHEBHOTO BO3PACTa;

YcTaHOBKa JUISl JE3WHCEKIIUU MEIIKOTAPhI - MEIIKHM IOJIBEITUBAIOT HAa KPIOYKH K
3aMKHYTOM IeTH, KOTopasi ABUKETCS 3Ur3aroo0pa3sHo Mexay MHGPaKpacHBIMU U3TydaTesiMu.
B Tteuenne 70 c¢ memku HarpeBatoTcst a0 100°C u Haxopjsmuecs B HHUX HACEKOMBIE
YHUUYTOXKAIOTCA.

3. YabTpaguoseToBoe u3jydeHue

Yaempadghuonemosoe usnyyenue
Jnuna BonHbl - 10-380 HM:
a) O6macte A (61rxHUE WK JUIMHHOBOMHOBBIE Y DA -m3nydenus) 380-316 am
0) O6nacts B (cpennne nnu cpeareBoiHOBbie Y DB-usmydenust) 315-280 um
B) O6nacts C (nanpHue Uil KOpoTKoBOIHOBEIE/ Y DC-uznydenus ) 280-200 M.
Bbuonornueckoe nelicTeue:
Y®A - He3HauuTeNbHOE, BRI3BIBAIOT JIUIIB JIETKYIO d)pUTeMy (TOKPACHEHUE) KOXKHU.
Y®E - 061a1ar0T pe3Ko BHIPAKEHHBIM YPUTEMHBIM JICUCTBHEM U CIIOCOOHBI BBI3HIBATH
B OpraHu3Me >KMBOTHOTO 0OpazoBaHue BuTamuHa /1.
YOC - o001amar0T BBIPAXEHHBIM OaKTEPUIIMIHBIM JIEUCTBHEM H  TOJHOCTHIO
paspymaroT BuTamuH /1.
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VYnbTpoduoneToBas HEIOCTaTOYHOCTh HapyIIaeT OOMEH BEUIECTB Y JKUBOTHBIX
(0COOEHHO MOJIOZIHAKA), TPUBOJUT K CHHKEHHIO IPOJYKTUBHOCTH U 3a00JI€BaHUSIM.

O6nacTh NpUMEHEHUs

1. s oOnydeHus: >KMBOTHBIX C LEJIBIO KOMIICHCALMU HEI0CTaTKa €CTECTBEHHOIO
o0JydeHUs MO3JHEN OCEHbIO, 3UMON M paHHEHl BECHOW, a MpH OE3BBITYIBHOM COJACPKAHUH -
KpPYIJIBINA TOJI.

2. Ins o6e33apaxrBaHUs IOBEPXHOCTEH U BO3/yXa B IIOMEILICHHSIX.

3. Jlnst o6e33apaxuBaHus BOJblI 1 KOPMOB.

Enuuunier usmepenus

VY CI0BHO NPUHATO CUUTATh, YyTO oduiee OnaronpustHoe aeiictBue Y d-u3nyueHus Ha
YKUBOTHBIX [TPOIIOPLIMOHAIIBHO €70 SPUTEMHOMY JEHCTBHIO.

Enununeid SpuTeMHOr0 IOTOKAa CIYXKUT 3P, YHUCICHHO paBHBIA M3IIyYCHHIO
MouHocThio 1 BT ¢ anuuHO# BonHbI 297 HM, KOTOpoe 00JiafjaeT MaKCHMaJIbHBIM 3PUTEMHBIM
JIIEUCTBUEM.

OputemMHasi 00JIy4€HHOCTb - IUIOTHOCTb APUTEMHOr0 1notoka. OHa paBHa OTHOILEHUIO
IIOTOKA M3JIy4EHMsI K IUIOIIAN 00ydaeMoil MOBEpXHOCTH, HA KOTOPYIO OH MaJaeT U U3MepseTcs
B MImmOpax Ha 1 M (Map/m? ).

MaxkcuManbHbIM OaKTEpULIMIHBIM JeHCTBHEM 00JalaeT U3Iy4eHUE C JUIMHOW BOJHBI
254 HM, Kotopoe mpu MomHocTH 1BT sBiseTcs ncxonHol BenuuuMHOM (0akT) B cucreme
OaKTEepULUIHBIX €AUHUIIL.

bakt ompenensoT Kak TOTOK HW3IY4YeHHs, OIEHEHHBIA IO €ro CrocoOHOCTH
YHHUYTOXXaTh OAKTEPUH.

Hzmepumenvrule npubopbi

Youmerp VYOM-71 - wu3MmepseT OSpUTEMHYIO OOJIYYEHHOCThb, CIHEKTpalibHas
qyBCTBUTEIHHOCTH - 260-380 HM.

Heobxonumoe ycnoBue Y@ o0nydeHus - coOaroieHre 103 (HEI0CTaTOUHOE 00TyueHne
He 1aeT 3p¢ekTa, a U30BITOUHOE MOKET IPUBECTU K OTPULIATENIBHBIM PE3yJbTaTaM).

Hemounuku Y@ uznyuenus

1. Oputemusle namiibl TUNa DY B.

MMmeroT Takoe XK€ YCTPOMCTBO, Kak W OCBETUTENIBHBIE JIIOMHUHECLEHTHBIE, HO
OTJIMYAIOTCSI COPTOM CTEKJIA U COCTaBOM JIIOMUHO]Opa (00bI4HOE cTekIo He nponyckaeT YOE u
YOC nyun). Konba spureMHON samMmbl BBIOJHEHAa U3 YBHOJEBOro crekia. JlromuHOpOp
10100paH Tak, 4To OH Mpeoldpa3yeT KOPOTKOBOJIHOBOE Y @-uzinydyenue B 280-380 HM.

Jlamner HU3KOTO naBneHus ®OP-40, 3YB-30, OVB-15 (spuremuas ysuonesas, JIOP -
JIOMUHECLEHTHAsI, S)pUTEMHas, pedaeKTopHas).

2. bakrepunuanele namnel tuna bYDB (razopaspsaHble pTyTHbIE JaMIlbl HU3KOTO
naBieHus. KOHCTPYKTMBHO MOJOOHBI OCBETHTEIbHBIM M 3PUTEMHBIM JIFOMUHECIIEHTHBIM
JamIaM, HO KOJIObI HE MMEIOT JIOMMHO(GOPHOIO IMOKPHITHS U H3TOTOBJIEHBI M3 YBHOJEBOIO
CTEKJIa).

3. PryrHo-kBapueBsle ynamnsl tuna JIPT (Beicokoro maBieHus, Hanbojee MOIIHbIE
UCTOYHUKU Y D-U3ITydeHuns).

JlamIiel TIPEACTaBIAIOT cOOOM HMWIMHAPHUYECKYIO TPYOKY M3 KBapleBOro crekina. B
KOHIIbI BIMAasiHbI BOJIb()paMOBBIE CaMOHAKaJMBAIOIIMECS 3JIEKTpoJbl. BHYTph KoJOBI BBEIEHa
JO3UPOBaHHAs KAl PTYTH U aproH. MoryT Ucronb30BaThCsl AJ11 OJHOBPEMEHHOIO OCBELICHUS
1 00JTydeHHUS.
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2. METOAUYECKHUE YKA3AHUA 110 BBIITIOJIHEHUIO
JJABOPATOPHBIX PABOT

2.1 Jla6opaTopHasi pagora Nel(2 gaca).
Tema: «KAPXHTEKTYPHO-TUNIAHUPOBOYHbBIE PelieHHs] )KHBOTHOBOIUYECKUX NMPeANPHATHI»

2.1.1 Heapb pa6orbl: O3HAKOMUTHCS U U3Yy4YUTh: Ha3HAYEHUE, BUJIbI, Pa3Mepbl MUECKUX
¢bepm; TpeboBaHMS K MX IUIAHUPOBKE: (300TEXHHUYECKHE, €. MPOTUBOINOXKapHbIe). IlocTpoiiku

AJI COACPIKAHUSA JKUBOTHBIX ] XKHXY ITPOU3BOJACTBCHHBIX ITPOLECCOB, IPUMCHACMBIX HAa (bepMax.

2.1.2 3apauu padboThI:

1. Omnwucate Ha3HAYEHUE, BU, Pa3Mepbl, KOHIICHTPALMIO U CIEHUATU3ALUI0 GepM U
KOMILJIEKCOB.

2. HadeptuTs reHmuian Gpepmsl (CM. IIPHITIOKEHHS).

3. HauepTtuth mnan-pa3pes )KHBOTHOBOAYECKOTO MOMEIIECHHS (CM.IIPHIIOKECHUS).

4. JlaTh cxeMy IpOM3BOJICTBEHHBIX IIPOIIECCOB HA )KUBOTHOBOIYECKUX OOBEKTaX.

2.1.3 llepeyens npuGOpoB, MaTEePUAIOB, HCIOJIB3YeMbIX B J1a00paTOpHOIi padoTe:
1. Meronuyeckue yka3aHus

2. [1naxaTsl

3. Maketsl

2.1.4 Onucanue (xoa) padoTsl:

Buabl u kinaccupurkanus pepM M KOMILUIEKCOB, HX KOHIEHTPAIMS UCIeIUATN3 AU

Kusomnosooueckue ¢epmvl - 9STO CHEIUATM3UPOBAHHBIE CEITHCKOXO03MCTBEHHBIC
NPEANPUATUS, NPEIHA3HAYCHHBIE JUIS BBIPAIIMBAHMS CKOTA M IPOM3BOACTBA IPOAYKLUHU
JKUBOTHOBO/ICTBA.

Kusomrnosooueckuil Komniekc - MPEANPUATHS, TPEAHA3HAYEHHOE AJII PaBHOMEPHOTO
KpYIJIOTOJOBOTO  MPOU3BOACTBA MPOAYKIHM HAa OCHOBE NPUMEHEHHS MNPOMBIILICHHON
TEXHOJIOTHUH.

)KI/IBOTHOBOI[‘-I@CKI/IG q)epMI)I 1 KOMIIJICKCHI ACJIAT HA cnej:[y}onme BHU/BI:.

- 1[I0 HAa3HAYEeHUIO - TUIEMEHHbIE W ToBapHble. Ha mieMeHHBIX ¢epmax yaydlIarT
CYILLIECTBYIOIIME U BBIBOIAT HOBBIE NOPOJBI KXUBOTHBIX, HA TOBAPHBIX - IPOU3BOJST
KUBOTHOBOJAYECKYIO MPOIYKIIHIO;

- 110 MOJYMHEHHOCTH - KOMILIEKCHI PeCIyOIHMKAHCKOTO M MECTHOTO 3HAUYCHHS;

- 1no ¢Qopme COOCTBEHHOCTH - TOCYJAapCTBEHHBIE, TOCYIapCTBEHHO- KOJIXO3HBIE,
MEXXKOJIXO03HbIE, KOJTXO3HBIE;

- II0 UCTOYHUKaAM HOCTyl'IJ'IeHI/ISI KOpMOB - Ha HpI/IB03HBIX KOpMaX n3 FOCy,)IapCTBeHHI)IX
pecypcoB 1 Ha KOpMaxX COOCTBEHHOT'O IMTPOU3BOICTBA;

- 110 OCHOBHOW CHEUUANM3alMHd - MO MPOU3BOACTBY MOJIOKA, TOBSJAUHBI, CBUHHUHBI,
LIEPCTH, UL U T.1.;

- 10 YPOBHIO CHENUAIM3alMUd - C 3aKOHYEHHBIM TEXHOJIOTMYECKUM ILUKIOM WU
CHCHI/IaJ'II/ISI/IpOBaHHBIe Ha OTACJIIBHBIX CTAaAUAX TEXHOJIOTHYECCKOI'O ITUKJIA,

- II0 pa3Mepam - MEJKUE, CPETHHUE, KPYITHBIE;

- [0 BHUAY COACPXKAIUXCS IKUBOTHBIX - (epMbl KPYIHOTO POratoro CKoTa,
CBUHOBOYECKHE, OBOIIIEBOTYECKHE, TTUIIEBOTIECKHE, 3BEPO(EpMBI U JIp.

Pasmepsr  ¢depm KkomeOMIOTCS B 3aBUCMMOCTH OT HAa3HAUEHUs, CIHEIUAIU3AIINU,
KOHIICHTPAIlUU, CITIOco0a COIepKaHUs U HAXOIATCS B Tpeieyax yKa3aHHbIX B Ta0uie 1.1.
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Konyenmpayus cenbckoxo3aiicmeenHo2o npou3eoo0cmed - TPOIECC COCPETOTOUCHHS
CpeACTB TMpPOW3BOACTBA, paboyeil CHJIbI, NPOMU3BOJACTBA MPOAYKIHWU BO BCE KpPYIHbIC
TPEATIPHUATHSL.

3HAYMMOCTh KOHOCHTPpAIMU YCTKO IMPOCJIICIKUBACTCA B CBMHOBOJICTBC W IITHICBOJACTBC.
Tak, Ha kpymHbIX nTHLEGaOpUKaX MPOU3BOJUTEIBHOCTh TpyAaa B 3.4 pasa Beime, a
NpPOM3BOACTBO cenbxo3nponykiuun Ha 40..50% ®wuit$e, yeM Ha MeEJKHX NOTHIEPEpPMAX.
AHaJOrMYHO HA KPYITHBIX CBUHOBOJYECKHX MPEANPHUITUSX.

Tabnuya 1.1
Pa3mepnl KOMITICKCA 110 TTOTOJIOBBIO,

Crernuanu3aius KOMILIICKCOB THIC.

roj

MEJIKHE CpeIHu KPYITHBIC

e
1 .ITpon3BoaCTBO MOJIOKA 0,4 0,8+1,2 1,6+2
BripammBanue peMOHTHOTO MOJOAHSKA 1/2 3 6;9
[Ipon3BOACTBO TOBSAIMHBI IPU OTKOPME 3 5+6 10+12
2.CBUHOBOYECKUE MTPEATPUSITHS C 3:6;12 24:25 108:216
3aKOHYCHHBIM IIPOM3BOICTBCHHBIM
LIAKJIOM
PenponykTrBHBIC 0,3 0,6 1,2
OTKOpMOYHBIE 1;2;3 4:6:;8 12;24
3.0BLEBOIYECKHE, B TOM YHUCIIE:
PomanoBckue 2:3 6 9
OTKOPMOYHBIC 6;12 18:24 30:40
4.IItuuedalOpuku, B TOM UUCIIE:
KYpBI-HECYIIKH 50 100;60 1000

0
IBITUISITa-OpOHIIepBI 300 600 10000

Cneyuanusayusi IpOU3BOJACTBA BRIpAXKaeTCs B 000COOJIIGHNN OTpacieil u MpON3BOACTBA C
LIETBI0 BBIITYCKA MPOAYKIIMU OJTHOTO BUJIA.

[Tpu cnenuanuzanyuu 3G (GeKTUBHEE HCHOIB3YIOTCS TEXHOJIOTUYECKOE TOOpYAOBaHUE,
MepeoBble TEXHOJOTMH W Hanbojee COBPEMEHHBIE METOJbl OpraHU3alMHi MPOU3BOJCTBA. B
KUBOTHOBOJICTBE  pa3nMyaloT  cienyromue  GopMbl  clenuaiu3alui:  oTpacleBas,
BHYTPHOTpACIEBasi, X035UCTBEHHAs U BHyTpUdepmepcKast.

OtpacneBast (MexoTpaciieBas) creluain3aus OCHOBaHA Ha pa3felieHuu Tpyda MEexXIy
YKUBOTHOBOJUYECKUMHU OTPACIISIMHU.

XO3sMCTBEHHAsT ~ CIIeUMaNu3als  MpPeayCcMaTpUBAeT  pasjelieHue Tpyda MExXIy
OTJIETTbHBIMU  CEIbCKOXO3SMCTBEHHBIMUA TPEANPUATHSIMU OTPAaHUYCHHE BHUJIOB MPOJYKIIHNH,
MPOU3BOJUMOI B KaxJOM Xo3siiicTBe. Paznenenuwe Tpyda pacnpoCTpaHsE€TCs HE TOJbKO Ha
OTJIEeTbHBIE BUABI TPOMYKIMU (TIpeIMETHAs CIenualn3alusi), HO W Ha OTACNbHBbIC (a3bl
MIPOM3BOJICTBA, paHEe BBHIMOJTHSIONINECS B OJHOM XO3HCTBE, a HEPEOKO M Ha OgHON (epme.
Haubonee mupoko cTaauifHyto creryain3ainio IPUMEHSIOT B CKOTOBOJICTBE. 371€Ch OTJEJIbHbBIE
MIPOU3BOJICTBEHHBIC (Da3bl MPOU3BOJICTBA BBICSIOT B CAMOCTOSTEIbHBIC TPOU3BOJICTBA, B CBSI3U
C 4eM 00pa3yroT X0351CTBa, CIICUATM3UPOBAHHBIE HA TPOU3BOICTBE MOJIOJAHSIKA, TOPAITUBAHUH
U OTKOPME MOJIO/IHSIKA.
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Brympuxozaiicmeennas cneyuanuzayus - Pa3NENCHUU TPyAa MEXAy OTIACIbHBIMU
MIOPa3JECJICHUAMHU BHYTPUXO3SIICTBEHHOTO IIPEIIPUATHS.

Paznuuator Tpu  OCHOBHBIE  (OPMBI  BHYTPHUXO3SIMICTBEHHOW  CHELMAIM3alUM:
KOMIUIEKCHas, IPEAMETHAs, CTaJuiHasl.

[Ipy KOMIUIEKCHOM clienuanu3alid B HECKOJIbKUX (HAIIpUMEpP, B TPEX) OTIEJICHUSAX
XO35IICTBA COYETAIOTCS IPOU3BOACTBA MOJIOYHOIO >KMBOTHOBOJCTBA, KOPMOBBIX KYJBTYD,
OBILICBOJICTBA.

Ilpeomemnas cneyuanuzayusi - TPOU3BOJACTBO B XO3SMCTBE OJHOBPEMEHHO MOJIOKA,
CBHUHMHBI, KapTO(elis U OBOLICH.

CraguiiHy0 NPUMEHSIOT B )KUBOTHOBOJYECKMX U NTULIEBOJYECKUX XO3AMCTBAX.

Buympughepmepckaa cneunanusanys IpeIyCMaTpPUBAeT pasJelieHHe TpyJda BHYTPHU
KUBOTHOBOJUECKMX (epM  (KOMIUIEKCOB) M  BBIpaKaeTcs B  PA3MELICHUMHM  KaKIOH
IIOJIOBO3PACTHOM I'PYIIIBI )KUBOTHBIX B OTJEJIbHOM IIOMEILEHNUHN U 3/1aHUH.

Fenepanbﬂblﬁ IJIaH (l)ele)I Hu TPCGOBaHI/Iﬂ K €ro npo¢KTHUPOBaAHUIO

3eMeNbHBI Y4acTOK JUIS CTPOHMTEIhCTBA ()epMbI BBHIOMpAETCSs A POBHOM WM C
HEOOJbIIMM YKJIOHOM (3...5) TeppuTOpUHU, HMEIOIIEH CTOK AN JOXKAEBBIX M TajlblX BOJI.
VYyacTtok pa3melaercsi ¢ MOJABETPEHHON CTOPOHBI OTHOCHUTENBHO KUJIOTO0 MaccHBa, M JOJIKEH
OTCTOSITH OT Hero Ha paccrosuuu He MeHee 200 M ans depMmbl KpymHOPOraToro CKoTa
cBUHOBOUECKOM; 150 M nyist oBueBoueckoit 1 500 M - NTULIEBOTYECKOMN (hEepPMBI.

®epMa pacnosaraercs mo penabedy HIKE KUIOTO CEKTOPa, a B IMpeJeiax ee TepPUTOPUI
IIPOM3BOJICTBEHHbIE IIOCTPOMKM BO3BOJASAT HUXKE BCIOMOIATElIbHBIX (32 HCKIIOUYEHUEM
HABO30XPaHUIIUIIA).

BreirynpHbIe 1BOpPBI pa3MENIalOT HA 0KHOKW CTOPOHE MOCTPOEK. Y POBEHb I'PYHTOBBIX BO/JI
HaXOJUTCs Ha TIIyOuHe HE MeHee 2.2,5 M.

[Tpu pabGote Hax npoekToM (epmMbl 0c000€ BHHUMAHME YIENSIOT FeHEpalbHOMY IUIaHY,
KOTOpBIN sBIs€TCS OJHOW M3 BaXHEHIIMX YacTed mpoekTa coBpeMeHHOH ¢epmbl. Ha
reHEepaJbHOM IUIaHE HAHOCAT TEXHOJIOIMYECKHUE 30HBI (DepMbl, TOKa3bIBask pa3MeElEHHUEe Ha HUX
MIOCTPOEK U COOPY)KEHUH, TPaAHCIOPTHbIE KOMMYHUKALMU, WHXXEHEpPHblE CeTH (JIMHUU
BOJIOTIPOBO/IA, KAHATU3AIIUU, HIIEKTPOCHAOKEHHUS U T.1.).

[Ipy NpoOEKTHPOBAaHUM T'€HEPATHHOTO IIaHA HEOOXOIMMO IOJIb30BAaThCS CAaHUTAPHO-
CTPOMTENbHBIMM  HOpPMaMH U TNpaBUJIaMH,  CAHUTAPHBIMU  300T€XHUUYECKUMU U
IIPOTUBONOXKapHBIMU HOpMaMH, umeronumu cuiry 'OCTos.

TpeGoBaHus K 0OT/AEJAbHBIM 3JIeMEHTAM 31AHUAM

JKuBoTHOBOJUECKHE TTOMEIIEHHSI HEOOXOJMMO CTPOUTH Ha Y4acTKE, MMEIOIEM IPOYHBII
OJIHOPOJIHBIN CYXOHM TPYHT, C OCaIKOH MO/ 3/1aHueM He Oojiee 2-3 cM.

@ynoamenm 31aHUS JOJDKEH IPOTUBOJEHCTBOBATH JEMCTBUIO BIarM W HU3KUX
TEMIIEPATYp U JA0JITOBEUYHBIM.

@yHIaMEHTHI I€TAI0T HEMPEPBIBHBIMU (JIEHTOYHBIMU) 110 TIEPUMETPY BO BCEX CTEH WIIU
MIPEPHIBUCTHI B BUJIE OTIENbHBIX CTOJI00B. HamMeHnblnass BbicOTa LOKOJS (BEpXHSS 4acTb
¢dbyHnamenTa, Bo3BbImaromascs Han 3emieil) 20-30 cm. UToObl mpenoXpaHUTh CTEHBI OT
YBIQXKHEHHUS, HA BHYTPEHHEH NOBEPXHOCTHM MEXJIy CTEHaMH M IIOKOJEeM IOMENIaloT
MapOM30JISIIMOHHBIN CJION U3 BOJOHENPOHHUIIAEMBIX MJICHOUYHBIX MOKPBITHIH (TOMb, pyOepounn).

Cmenbl BO3BOJAT U3 CYXHMX, IPOYHBIX, HE€3aMep3aloulnX, MaJOTeIIONPOBOIHbIX,
JIOCTaTOYHO TIIOPUCTBIX M C XOpOIIEH BO3JYXONPOHMIIAEMOCTbIO MaTepuayoB. Takumu
MaTepuagaMi MOKET ObITh KepaM3UTOOETOH, KUPIUY, KeJIe300eTOHHbIE MaHenu. Jlydmumu B
TEIUIOTEXHUYECKOM OTHOLIEHUH SIBIISFOTCS JIETKUE MU

KPYIHOIIOPUCTBIE OETOHBI (SIYEUCTHINA OETOH).

Oxna 00ecneunBalOT E€CTECTBEHHOE OCBEIIEHHE IOMEIIEHHH, HO Kak HapyXHOe
OrpakICHHE OHM MPOITYCKAIOT 3HAYUTEIbHOE KOJMYECTBO TEIIOThl. OKHA ¢ IBOWHBIMU paMaMH
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JIeNaloT B POIWIBHBIX OTIEICHHSX, NPOQUIAKTOPHSIX, CBHHAPHUKAX- MAaTOYHHKAX. OTO
COKpalllaeT MoTepu TemIoThl, Ha 70% uW yJaydliaeT OCBEHICHHOCTh IOMEIICHUH 3a CYeT
YMEHBIIICHUSI 00pPa30BaHMSI JIbJa CTEKIIAX.

Ilomonku nenalOT W3 MaTepUaloB HHU3KOM  TEIJIONPOBOAHOCTBIO UM BBICOKOH
BJIArOEMKOCTHI0. JIyuminii maTepuai - 1epeBo.

Iloner moTHUMAIOT HAJl YpOBHEM 3eMiid Ha 15-20 cM, HaCTUJIasd UX HEMOCPEACTBEHHO Ha
yTpaMOOBAaHHBIM TPYHT ¥ BIArOM3OJSAIHMOHHBIN ciaod. [lombl OBIBalOT TIMHOOWUTHBIE,
TJIMHOIIEOCHOYHBIE, JICPEBSIHHBIC, KUPIHUYHBIE, OCTOHHBIE, acdaabTOBBIC.. B mocimemnyromiee
BpeMsl MPUMEHSIOT HOBbIE KOHCTPYKIUU - U3 OUTYMHUHU3MPOBAHHBIX M KEPAMUYECKUX ILIUT,
nmoMMepOeToHa, KepaM3HTOOETOMa, PE3WHBI, YyryHa, CTajH, >KeJle300eTOHa, TUIaCTMAaCCHI,
arponopu0eroHa.

[Tonbr u3 arponopuberona Hanbonee dGpPeKTUBHBI B KOPOBHUKAX M CBUHApHHKax. [lo
TEIJI03AIIUTHBIM CBOMCTBAM M MPOYHOCTU OHU IIPEBOCXOASAT I€PEBSIHHBIC MOJIBI.

KpoBns nenaercs u3 xkenesa, mudepa, yepenuibl, pydoepouna, kaMplma, mensl. [Ipu
YCTPOWCTBE KPBIII HEOOXOIUMO YYHUTHIBATH TPEOOBAHHE - BBIIECPKUBATH TSKECTh CHEKHOTO
MOKpOBa.

B xadecTBe yTerummTens UCMOIB3YIOT CTEKIIOBATY, MOJUCTUPOI, IEHOIUIACT, GUOPOIIUT U
ap. Mmarepuaisl cioeM 12...18 cm. C 1enbro mokapHoi 0€301acHOCTH JJII COBMEIICHHON KPOBJIU
MPUMEHSAIOT OTHECTOMKHE MaTepHalibl: acOOIIEMEHTHBIE BOJIHHCTBIC IUTATHI, PYJIOHHBIE,
apMHUPOBAHHBIC CTEKJIOMATEPUAIIBI.

Bopoma v nBepu NOIKHBI OBITH IJIOTHBIMH, YTCIICHHBIMH M XOPOIIO NMPUTHAHHBIMH.
Boporta o6opynytoT TamOypamu, 3alUIIAIOIIUMU TOMEIIEHUE OT TPOHUKHOBEHUS B HErO 3UMOI
XOJIOJHOTO BO3/ayXa. Pasmepsl MOMKHBI 00ecriedrBaTh OBICTPBIA BBIXOJ )KHBOTHBIX B CIydac
rmo>kapa ¥ CBOOOJIHBIN ITPOE3/1 MAIIMH JUIs pa3gadyud KopMa.

OcHOBHBIE H BCIIOMOTaTe/IbHbIE OCTPOHKHU )KMBOTHOBOAYECKUXXO03ACTB

Kaxnas ¢epma mpeacraBisier coO0i €IUHBIN CTPOUTENBHO- TEXHOJIOTMUECKHH OOBEKT,
BKJIIOUAIOIUH B ce0si OCHOBHBIE U MOICOOHBIE M BCTIOMOTATENbHbIE MOCTPONKU U COOPYKEHUS.

K OCHOBHBIM TPOM3BOICTBEHHBIM IMOCTPOMKAM M COOPYKEHHSIM OTHOCST MOMEIIECHUS
JUISL )KUBOTHBIX, POAWIIbHBIE OTIEIEHUS, BBITYJIbHO-KOPMOBBIE IUIOIIAJKH, JOWUJIBHBIE 3allbl C
MPEeAIOUIBHBIME TUIONIAIKAMHU, TYHKTHI HICKYCCTBEHHOTO OCEMEHEHHUSI.

Ilo0cobHbIMU ¥ TIPOM3BOJICTBEHHBIMH TOCTPOMKAMU CYHMTAIOT KOPMOIIEXa, aBTOBECHI,
KaHaJIM3aIlMU, COOPYKEHHS JUIsi BOJOCHAOXKEHUS, DJIEKTPO M TEIUIOCHAOKEHUS, BHYTPEHHHE
MIPOE3/IbI C TBEPBIM MOKPHITHEM U OTpaHUuYeHUs (epMbl, KOPMOXPaHWIUIIA, HABO3OXPAHUIIA U
TIJTOIAIKY JIJIs1 XpaHEHUS TEXHUKH.

K BcmomoraTenbHBIM OTHOCST cly>KeOHbIe U ObITOBBIE ToMemieHus. [[ns comepkanus
CEJIbCKOXO3SMCTBEHHBIX: JKUBOTHBIX TMpeAHA3HAYEHbl KOPOBHUKH, TEISTHUKH, CBUHAPHUKH,
OBYAPHHU.

KopoBuuku coopyxkaor Ha 200 u 400 TOJIOB M TPUBS3HOTO M OECHPUBSI3HOTO
coJiepKaHus ’KUBOTHBIX.

[Ipu TmpuBS3HOM COACPKAHWU KaXKIO€ >KHBOTHOE HAXOIWUTCS B OTICIHHOM CTOWIIE,
00OpYIOBAaHHOM TPUBS3BIO, KOPMYIIKOHM, aBTOMOWIJIKON, CHCTEMOW MEXaHH3aIluh pa3Jadyu
KOpMa, yJaJeHUs HaBO3a U JOCHUS, HOpMa IUIONIA M Toja JAJisl OTHOW KOpoBHI § ... 10 M,

[Ipu OecnpuBS3HOM COJIEpP)KAaHUW BHYTPU IIOMEMICHUS YCTPaWBAIOT JIOTOBO, TJE
OTJIBIXAIOT JKUBOTHBIE. B mpenenax joroBa ycTaHaBIMBAIOT TPYIIOBHIE aBTOTOWJIKH; HOpMa
IJIOIIAIM TIOJIAa JJIsl OJTHOM KOPOBHI 3...6 M2, JKHUBOTHBIX KOPMSIT Ha KOPMOBOM WMJIM BBITYJIBHOMN
TIJIOIIAIKE BHE MIOMEIIEHHUS, I0SAT B MOJIOYHO-IOMIIFHOM OJIOKE, KOTOPBIN OOBIYHO pa3MeniacTcs
B MIPUCTPOMKE, MPUMBIKAIOIIEH K KOPOBHUKY.

[upokorabapuTHble KOPOBHUKH HMEIOT pa3Mmepbl oT 72x21 nmo 114x27 M, B HuX
MPEeIyCMOTPEHBI MIUPOKUE MPOXOJIbI AJS MPOoe3/ia MOOMIBEHBIX KOPMOPA3JaTUNKOB M MOHTa)Xa
JPYTUX MAIIWH C HEJIbI0 KOMIUIEKCHOM MEXaHU3aluy IPOU3BOACTBEHHBIX ITPOLIECCOB.
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Tensmuuxu cTposT, Kak mnpaswio, Ha 200 ronoB, coBMmemas HX C POAWIbHBIM
otaeneHueM. Tensat B Bo3pacte no 10.. 14 nHell comepkarT B HMHIAMBUAYAIbHBIX KIETKaX
M30JIMPOBAHHOTO MPO(UIAKTOPHS, JO JBYX MECAIEB - B TPYIIIOBBIX CTaHKaxX Ha 4...6 TON. U
cTapuie JByX MECSIEB - B TpynmnoBbix cTtaHkax Ha 10... 15 ron. B oTKOpMOYHBIX XO03siCTBaX
KPYITHOTO POTaToro CKOTa MOJIOAHSK COAEpX AT OSCIPUBSI3HO U pa3MEIIaroT B CeKIusax mo S0...
60 »KUBOTHBIX OJIHOTO BO3pacTa (C HOpMOH TuIomaau moja 3,5... 4 M B pacueTe Ha OJIHY TOJIOBY).

CeunapHnuky TOAPaA3IECIAI0T HA CBUHAPHUKU-MATOYHUKU U CBUHAPHUKHU- OTKOPMOYHHUKH.

B cBuHapHHKaX-MaTOYHHKAX COJIEPKAT XOJIOCTBIX M CYIMOPOCHBIX MAaTOK B IPYIIOBBIX
CTaHKAaX I10 TPU MATKU C MOPOCITaMH J0 JIBYXMECSIYHOTO BO3pACTa U UHJIUBHUAYATbHBIX CTAHKAX
10 OHON MaTKe C MOPOCATAMHU JI0 IBYXHEIEIbHOr0 Bo3pacTa. TUIOBBIE IPOEKTHI CBUHAPHUKOB-
MaTOYHUKOB paszpaboransl Ha 50 um 100 cBuHOMAaTrok. JKWBOTHBIX KOPMSAT U3 KOPMYIICK,
YCTaHABIIMBAEMBIX B CTaHKaX CO CTOPOHBI MPOXOJAA W 3aMOJHAEMBIX KOPMOM M3 MOOMIBHOTO
KopMopa3natunka. HaBo3 M3 CTaHKOB crpebaroT B JKelI00 W KOHBEHWEpOM YAASIOT W3
MOMEIIEHUSI B HABO30XPAHWIIUIIIE UIH TPAHCIIOPTHOE CPEACTBO.

Csunapnuku-omkopmounuxu Ha 1000,2000 u 3000 ron. niaHUPYIOT B 3aBUCUMOCTU OT
Croco00B cojepKaHUs M TUIIOB KOpMIIeHUs cBUHEW. [Ipu xpymHOrpynmoBoM Oe€3BBITYIHHOM
COJIEpKaHUU C KOPMJICHHEM CBHUHEM CYXMMH M 3€JICHBIMH KOpMaMu BHYTPH CBHHApHHKA-
OTKOPMOYHHUKA Pa3MEIIal0T CTAlMOHAPHBIA KOPMOPA3AATYUK, aBTOMOMWIKH U MO/ PEIIeTKaMHU -
KOHBe#ep /it yaaineHust HaBo3a. OcTaabHOE MECTO B CBUHAPHHUKE OTBOIAT Moj JioroBa. Hopma
IUIOIIAIM 110Ja Ha oaHo >xuBoTHOE 0,65...0,7 M2, 13 KOTOpoH Ha jioroBo npuxoautcs 0,45... 0,5
M2 [Ipu KpymHOTPYNTIOBOM CBOOOHO-BBITYJIBHOM COJEPKAHUU W TIONY JKUIKOM KOPMJICHHH
CBUHEH BCs IUIOLIA/Jb CBUHAPHHKA MPEACTABISET COOOH JIOrOBO, a KOPMST >KMBOTHBIX U3
CaMOKOPMYIIIEK B «CTOJIOBBIX).

HaBo3 yOuparoT TONbKO C BBHITYJIBHBIX: IUIOMIAA0K. HopMa miomaau mowsia Ha OJHO
xuBotHoe 0,2...0.4 M° B 3aBHCHMOCTH OT BO3pACTHBIX Trpynn. Jlig BbIXOJa CBHHEH Ha
BBITYJIBHYIO TUIOIIAJKY U «CTOJIOBYIO» YCTpPaWBalOT Jla3bl M3 pacueTa OJMH Jia3bl pa3MepoM
70x70 cM Ha 200 ron. Bpu MenkorpynmnoBoM O€3BBITYJIBHOM COAEPKAHUU, XapaKTEPHOM IS
KUBOTHOBOJYECKUX KOMIUIEKCOB MTPOMBILIUIEHHOTO THIA, CBUHEN pa3MelaroT rpynmnamu mno 20..
.30 B cTaHKax.

OByapHU CTPOAT TSI MACTOUIIHO-CTOMJIOBOTO COJEP)KaHUS OBEIl, €CIM HEeT 3UMHHX
nactouny. OBYapHU BHYTPH ACNAT MEPETOPOIKAMH Ha TOMEIICHUS, T/I€ COJEp)KaTcs pa3HbIe
Tpynnsl ¥ Kateropuu osell. Hopma muiomiaay moia Ha OJHO JKMBOTHOE, M"*: oBlleMaTKy Mpu
okote - 1,1...2,0, 6apana - 1,8...2,5, Banyxa - 0,7...0,9, mononuska - 0,6...0,8. Kopma pazgaror
MOOUITBFHBIMU WJTU CTAIlMOHAPHBIMU KOpMopa3fgaTdyukamu. HaBo3 ¢ CONOMEHHOM MOJCTUIKON
yOHMparoT OJIMH-I[BA pa3a B I'oJl CKpeOKkaMu OyJibI03epaMu.

[Ipu BBIOOpPE THMOBOTO TPOEKTAa MPOU3BOJACTBEHHOTO 3/aHUs MPEAyCMaTPUBAIOT
CIIENYIONIME 300TEXHUYECKHE W HWHXXEHEpPHBbIE TpeOOBaHUsS: TMPUMEHEHHE MPOTPECCUBHON
TEXHOJIOTUU COJAEPKAHMSI U KOPMJIEHUS )KMBOTHBIX, MOBBIIIEHUE MPOU3BOJUTEILHOCTH TpyAa U
CHUKEHHUE CE0ECTOMMOCTH MIPOIYKIINU, BHEIpeHUE 2P (HEKTUBHEH MEXaHU3AIIIH.

O0mas xapakTepucTHKa MPOU3BOACTBEHHOI0 MpoLecca

[Tpon3BOACTBEHHBIN MPOIIECC - COBOKYMHOCTh OMEPALU, CBSI3aHHBIX MEXay co0o0il 1o
BPEMEHH, MECTy W HA3HAYEHHUIO, IIOCJIEIOBATEIbHOE BBIOJHEHUE KOTOPBIX IIPEBpAILaeT
HCXOJIHBIM IIPEIMET TPy/la B KOHEUHBIN IPOIYKT.

OCHOBHOI ITPON3BOJICTBEHHBIN MIPOLIECC B )KUBOTHOBOJCTBE 110 CBOEH MPUPOJE SBIAETCS
OMOJIOTMYECKUM, II0TOMY O0OMIas MPOJOKUTEIBHOCTh €ro ONpEeseTCsl JUIMTEIbHOCTHIO
MoCJeIoBaTeNbHO NpoTeKaonmX (a3 (U3NOJIOrMYECKOro pa3BUTHA. Tak, B MOJOYHOM
CKOTOBOJICTBE BBIIEISAIOTCS TEXHOJOTMYECKHE Pa3JIMYHBIE IPOLECCHL: COAEPKAHMS JIOMHBIX
KOpOB (TIPOMBIIIJIEHHOE JIOMHOE CTaj0) B OCHOBHOM IIPOM3BOJCTBEHHOM IIOMELICHUH -
KOPOBHHKE, COJEp’KaHHE CyXO-CTOMKHX KOpPOB B 0COOOM OTHEIEHMHM KOPOBHMKA WM B
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OTJEIbHOM IIOMEILEHUH, COAECPKAHUE CTENBbHBIX KOPOB B POAWJIBHOM OTACIECHUU, COACPKAHHUE
HOBOPOXKICHHBIX TEAT B podunakropuu (15...20 nHeid).

OCHOBHOW  TPOM3BOJCTBEHHBI  IpOIECC MpPEACTaBIseT €000  COBOKYMHOCTD
LUKIMYECKH TOBTOPSIOIIMXCS OMOJOIMYECKUX IPOLECCOB DPAa3HOM aeATenbHOCTH. Kaxbli
OMOJIOTMYECKUN MPOIIECC PacCMaTPUBACTCA B 300MH)KEHEPHOW YacTH TEXHOJOTHH C LEJbIO
OIIpeJIeJIEHUs] 300BETEPUHAPHBIX TPEOOBAHUM K CHCTEME MJIM TEXHOJIOIHH, a TAKXKE K CPEeJICTBAM
WH)XEHEPHO- TEXHUYECKOTo 00eCeueHHs.

Bce npoueccs! B )KMBOTHOBOACTBE MOAPA3ALIIAIOT HAa OMOJIOrHUECKUE, TEXHOJIOTHYECKHUE,
TPaHCIOPTHBIE, YJHEPTEeTHUECKUE, NH(POPMALIMOHHBIE U KHOEPHETUYECKHE.

[To Buay NHOTOKOB pAa3jIM4alOT MPOLECCH: HEMNOTOYHBbIE HENpPEPBIBHBIE, MOTOYHO-
HeTpepbIBHBIC (IIMKIMYECKIE) U IOTOYHBIC IIPEPHIBHBIC (ATICPHOANICCKUE).

K nomounvim nenpepwignvim 0THOCATCS, TI1aBHBIM 00pa3oM, OMOJIOrMUYECKHE ITPOLIECCHI C
JUINTEIbHBIMU ~ LIMKJIAMH, HalpuMep, MPUPOCT JKUBOM Macchl IKUBOTHOIO (IIpUBEC),
BOCIIPOU3BOUTENbHbIE MPOLECCHl (CTENBHOCTh, CYIIOPOCHOCTB), OTpPACTaHUE LIEPCTH Y OBEL,
IIPOLIECC MOJIOKOOOpA30BaHUs U IpYyTHeE.

K nomounvim nenpepvignvim GONBIIMHCTBO TEXHOJIOIMUYECKUX MPOLECCOB, LIUKIMUECKU
MOBTOPSIOLIUXCA B MpeeiaX ONpeeIeHHOr0 HHTepBala BpemMeHu. Harpumep, B TedeHne cyTok
CTPOro LMKIMYHO IPOTEKAIOT IPOLECChl KOPMIIEHUs, AOCHHs M Jpyrue, oOyCIOBICHHbIE
pacriopsiikoM IHst hepmel.

B 3aBucuMOCTM OT THpUPOABI 3BEHBEB, COCTABIAIOIIMX OMOTEXHUYECKYIO WM
TEXHOJIOTUYECKYIO CHCTEMY, TEXHOJIOTHYECKHE MPOIIECCHI JeATCs Ha OnoTexHoaornyeckue, (O-
M-X/C), npu ocCylecTBIEHUH KOTOPbIX HMMEET MECTO HEeNOCPEICTBEHHOE BO3JeicTBUe
TEXHUYECKUX CpPEICTB HA KUBOTHBIX (NTHUILY, 3BEpeH, MuYea); TEXHUYECKHE - C CUJIbHBIM
B3aMMOJICHCTBHEM C BHEIIHEH Cpeod MpHU HAJIMYMM NMPSAMBIX M OOpaTHBIX CBs3el (Hampumep,
nepepadoTKa HaBO3a, BEHTWIIALIUS U JIP.) U TEXHHUYECKHUE, ClIa0d0 CBSI3aHHBIE C BHEIIHEH Cpenoi
(IpUroTOBJIEHNE KOPHOB B KOPMOLIEXE U JIp.).

K nomouno-npepvignvim 0THOCSTCS Tpoliecchl NnepepadOTKH MaTepHalioB Ha MallMHAaX
NEPUOINYECKOT0 JIeHCTBUA (CMEIIMBAaHNE KOPMOB, 3allapUBaHUE COJIOMBI U JIp.).

Henomounsie npepulénble IPOLIECCHl OCYIIECTBIAIOTCA HE HUKINYHO, a allepUOJUUYECKH,
HanpuMmep, MOeHHE KMBOTHBIX, IO Mepe MOSBIECHUS Y >KUBOTHBIX JKaXAbl, WIM OTOIUICHHE U
BEHTWISIUS IOMEIICHUH B 3aBUCUMOCTH OT TapaMeTpOB HapyKHOI'O BO3yXa.

B cBi3u ¢ HEOOXOOUMOCTBIO IEpeMeIlaTh 3HAYUTEIbHbIE KOJIMYECTBO KOPMOB,
MOJICTUJIKY, HaBO3a M CAMHUX >KMBOTHBIX BaXHYIO POJIb HAa KOMIUIEKCAX UI'PAIOT TPAHCIOPTHHIE
IIPOLIECCHl,  KOTOpBIE  OCYLIECTBJISIFOTCSI C  TOMOIIBIO  BHEIIHEIO U BHYTPEHHETO
(BHYTpPHUIIEXOBOT0)  TpaHCHOpTa. BHEMHMI  TpPaHCHOPT peaJu3yeT  CaMOCTOSITENbHBIE
MaTepHalibHble TPY30IOTOKH, HE CBA3aHHBIE C PACHOPSAKOM JHS B >KMBOTHOBOJYECKHUX
nomenieHusix. Pasrpy3ka nepeBO3UMBIX TIpy30B IPOBOJUTCS B CTAllMOHAPHBIE EMKOCTH -
XpaHWJIUINIA OOJIBIION BMECTUMOCTH.

[Io xapakTepy BBINOJHAEMbIX pabOT TpPAaHCHOPTHBIE MPOLECChl MOTYT OBITh
cobupaTtenbHbIMU (yOOpKe TpaB, KOPHEIJIONOB U Jp.), PaCHpeleNuTeNbHbIMU (BBIBO3KA
ynoOpeHuil Ha Mojs, AOCTaBKa KOPMOB CO CKJIaJa W JIp.) U COOCTBEHHO TPaHCHOPTHBIMU
(oTmpaBKa TOTOBOM MPOAYKIIUHN K MeCTaM COBbITa; TOCTaBKa IPY30B OT MOCTABILUKOB U Jp.

K TexHOonmormueckum mporieccaM OTHOCATCS TaKHe, B Pe3y/lbTare KOTOPHIX MPOUCXOIUT
KAaueCTBEHHOE WM KOJMYECTBEHHOE M3MEHEHHE mpeamera Tpyna. llostomy riaBHyr poib B
TEXHOJIOTUYECKHUX IMpoleccaXx HHKEHEPHO-TEXHUUECKOI0 XapaKTepa HUrparoT MaTepualbHbIe
NOTOKH. B 3aBHCHMOCTH OT NPHHATOM TEXHOJOTMM COJEpXaHMUSA KMBOTHBIX HaIpaBJieHUE
MaTepUaIbHBIX IMOTOKOB MOXET OBITh CaMbIM pa3HooOpa3HbIM. Tak, NpU CTalHOHAPHOM
pa3sMeleHNH KUBOTHBIX (TIPUBA3HOM WM KJIETOUYHOM COJIEpKaHWU) BCE IMPEAMETHl TpyJla
(xopM, BOJa, MOJICTUIIKA U JpP.) MOJAIOTCA K MECTaM PACIIOJIOKEHUSI KUBOTHBIX, a MOJIy4aeMblii
IPOAYKT OTBOJUTCS OT HUX K MecTy cOopa.
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[Ipu OecnpuBsS3HOM WM CBOOOJHO-BBITYIBHOM COJCpKAHUU CaMU  >KUBOTHBIC
MEepPeMEeLIaloTCsl K CTAl[MOHApHO pACIHOJOKEHHBIM MecTaM OOCIy)XMBaHHs  (JIOWJIbHbBIE
IJIOIAIKH, KOPMOBBIE CTOJIbI, CTPUTAIbHBIC TYHKTHI U JIP.).

[To mpOOOMKUTENHFHOCTH IIMKJIOB TEXHOJIOTMYECKUE TMPOIECCHl MOTYT OBITh TaKke
BechMa pa3HooOpa3HbpIMU. Hanboee AuTeNbHBI (HEIeH, MECSIIbI, TOJIbI) TIPOIECCHI CBA3AHHBIE
C BOCIIPOM3BOJCTBOM WJIM OTKOPMOM CKOTa. B TO e Bpemss OOJIBIIMHCTBO MPOILIECCOB IO
€XKETHEBHOMY OOCITY>)KHBAaHHIO KUBOTHBIX BEChbMa KPAaTKOBPEMEHHBI, HAIIPUMEP, IIUKI TOCHHUS
KOpOBBHI 6.. .8 MUH, pa3gadya KopMoB - 15...20 muH. u 1p. Kpome Toro, cienyet paznuyarh Bpems
00CITyKMBaHUS OJTHOTO KUBOTHOT'O W MIPOU3BOJCTBEHHON TPYIIIHI )KUBOTHBIX. C TOYKH 3pEHUE
3¢ (HEeKTUBHOTO UCIIOJIB30BAHUS CPEICTB MEXaHU3alMU HAauOoIbIllee 3HaYCHHE UMEIOT MPOLIECChI
TPYIIIOBOTO 00CTYKMBAHUS )KUBOTHBIX.

Omnepanuy MOKHO pa3fesuTh Ha OCHOBHBIE, BCTIOMOTraTeNIbHbIE U o0ciyxuBatomiue. [Ipu
KOMIUICKCHOU (TIOJTHOM) MEXaHW3allii BCE MPOU3BOJICTBEHHBIC MPOIECCHl Ha (pepMe MeTuKoM
BBITIONHSIOTCA cucTeMoil MamuH. [lpy dYacTUYHON MeXaHM3allMM MAIIUHBI  BBINOIHSIOT
OCHOBHBIEC OIEpaluy MPOU3BOJACTBEHHBIX IPOIECCOB WM OTIEIbHBIX MPOU3BOJACTBEHHBIX
MIPOLIECCOB.

KoHTpoabHbIE BOIPOCHI:
1. CymHOCTb )XMBOTHOBOIYECKOTO OOBEKTA.
2. Yewm ommuaercs Gepma OT KoMIuiekca?
3. TlepeunciauTe MONOKHUTENLHBIE U HETATUBHBIE CTOPOHBI KOHIIEHTPALMU M CIEHHATH3ALUH
bepm.
4. Kakue TpeOOBaH¥sl, NPEABSIBIAIOTCS K 3eMEIbHOMY YYaCTKy [P CTPOUTEILCTBE (pepMbI?
5. Ha KakoM pacCTOSIHUM JIOJDKHBI HAXOJUTHCS NTULE()EPMBI OTHOCHTEIBHO HKUIOTO MACCHBA?
6. Uro noKa3bIBAET Ha reHIUIaHe GEPMBbI?
7 Ilepeuncnure, 4TO OTHOCUTCS K OCHOBHBIM IPOM3BOACTBEHHBIM IIOCTPOMKAM.
8. Jlaiite onpe/enenne MpOU3BOICTBEHHOIO TIPOLECCA.
9. TIlepeuncnauTe OCHOBHBIE CBOMCTBA CTPOMTENBHBIX MATEPUANOB M CAENAdTE HX
OIIpeCICHUS.
10. Kakue TtpeGoBaHMs TPETBABISIOTCS K OCHOBHBIM 3JIEMEHTAM JKMBOTHOBOJYECKHX
MTOMEILEHUI?
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2.2 JIabopaTopHas padora Ne2 (2 yaca).

TeMa:«YCTpoiicTBO M 3KCIUIyaTalusd KOPMONPUroToBureabHbix Mammu: HI'K-

30b; A3M-0,8»

2.2.1 Heab padorhi: M3yuyuTh yCTpOWCTBO, Mporecc paboThl, pEryJIupoOBKUA U MpaBUiIa
JKCIUIyaTalluM H3MeJbuuTeneil rpyObix KopMmoB. M3yuuTh ycTpolcTBO, mpolecc padoThl,
PEryJIMPOBKY U MpaBUjia SKCILTyaTalluy arperara JJis IpUroToBJIEHUS 3aMEHUTENS MOJIOKA.

2.2.2 3agaum padoThI:

1. N3yunTtes Ha3HAUYEHHE, 00JaCTh IPUMEHEHUE U XapaKTEPUCTUKY U3METbUUTEICH.
2. M3yuuTh YCTPOUCTBO U Mpolecc paboThl MALIMH U KX Pa0OYHX OPraHoB.
3. BBIYepTUTh TEXHOJIOTUYECKYIO CXeMY pabOThl H3MENBUYNUTENS KOPMOB

4. NI'K-305b.
5. O3HaKOMUTbHCSA C MPaBUIIAMH KCILTyaTalUu.

6. BBINOIHUTE PErylIMpOBKH U MPOU3BECTH HACTPONKY MAIIWH.

7. OdopmuTts oTUer.

2.2.3 Ilepeyenb npudOpPoOB, MaTEPUATIOB, HCIOJIb3YyEMbIX B J1a00paTopHOii padoTe:

u3Mmenpunrens kopmoB UI'K-305,

arperar JiUIs IPUTOTOBJIEHU 3aMeHuTeNns Mojioka A3M-0,8

y4eOHbIE TUTAKATHI,

METOJMYECKHE YKa3aHus K padore,
HaOOp UHCTPYMEHTOB,

MepHas JIMHEHKa

2.3.4 Onucanue (xoa) padoTsl:

N3menpunrenu UT'K-30b, UTK-®-4 u NY-D-10 oTHOCATCS K OCHOBHOH I'pyIIE MAaIUH
JUTST M3MeJNbueHus rpyosix kopMoB. M3menpuarommii anmapar MI'K- 30b mtudroBoro turma,
MOJTHOCThIO YHU(PHUIIMPOBAHBI M O0OECIEeYMBAIOT BBICOKOE KadyeCcTBO H3MelbueHMs. Pabounit
OpraH M3MEJIbYAIOUIEro amrmapaTa BBIIOJIHEH B BHJIE POTOpPa-AMCKA C 3aKPEIUIEHHBIM Ha HEM
KJIMHOBUAHBIMU IITH(TaMu B TpH psaa. [IpoTuBopexyiias yacTb (HEMOABUKHBIN JUCK) HECET
Ha ceOe JBa psja MTUQPTOB, PACIONOKEHHBIX KOHIIEHTPUYHO M BXOJASIIUX B NPOMEXKYTKH
Mexnay mrupramu poropa. [lpu pabore conoma, MPOXOAsS MEXIy HENOJIBUKHBIMU U
MOJIBWKHBIMHM IITU(PTaMU U3MENbYAIOIIET0 YCTPOICTBA, Pa3pbIBACTCS U PACIICTIISETCS BIOJIb U

TIOIIEPECK BOJIOKOH.
Ta6J'II/H_[a. 1. Texandeckas XapPAKTCPUCTHKA U3MCIIBYUTCIIA

[Tokazarenu NI'K-30b
[IpouzsooumensHocms npu usMenIb4eHuu, m/4

conombl 0,8
3e/1eHol Maccol 3

3epHa —
Mowmnocmob npusoda, kBm 30
Hsmenvuarowuu annapam —-
{uamemp pomopa, mm 1000
/[nuna pomopa, mm 82

100




Konuuecmeo wimugpmos, wim.:

Ha HeNOOBUNHCHOM OUCKe 66
Ha pomope (N008UNCHOM OucKe) 100
Yacmoma epawenus, Mun 1124

[abapumul, mm:

/[nuna 3325
[ Iupuna 1350
Bvicoma 3500
Macca, ke 1320

N3menbuntens rpyobix kopmoB MI'K-30B npennasnadeHn ajis U3MeENbUYEHHUS COJIOMBI,
CeHa, CYXMX KYKYPY3HbIX CTeOJell M Apyrux rpyObIX KOPMOB C pacHICINIEHUEM HUX BAOJb
BOJIOKOH, ipuMensiercst Ha ¢pepmax KPC.

HUI'K-30b umeer OonblIyi0 MPOU3BOAUTENBHOCTh, M3MENbYAEeT COJIOMY MOBBIIICHHON
BraxHocTH (10 30%) u oOecrmeunMBaeT BBICOKOE KadyeCTBO H3MeNbueHHs. 3menbuurenn
BBIIIYCKAETCA B JIBYX HCIIOJHEHUAX: HaBeCHOW - Ha Tpakrop «bemapyce» — UI'K-30b-1 un
CTAIlMOHAPHBIHN, ¢ TPUBOOM OT 3ekTpoasurarens — UI'K-30b-2.

W3menpuntens (puc. 1) cOCTOMT U3 CBapHOIl pambl, HA KOTOPOMl KpEmsiT MUTATENb C
MpUEeMHON KaMmepoil 9, m3menpuaromuii anmapar, AediaekTop 6 ¢ MEXaHW3MOM IMOBOPOTA U
3JIEKTPO00OPYIOBAHUS C ITYCKOBOH anmapaTypoi.

[Murarens wmmeeT ropu3oHTANBHBIA 11 W HakimoHHBIM 10 TpaHcmoOpTephbl, KOTOpPHIE
o0ecreynBaloT YIUIOTHEHHE ChIpbsS M €r0 pPaBHOMEPHYIO MOJayy B M3MEIbYAIOUIMH ammapart.
Haknonnslii TpaHCHIOPTEp COBEpIAET KosieOaTeNbHbIE IBUKEHUSI OTHOCUTEIBHO OCH BETYIIETrO
Baja. lIpuBoj TpaHCHIOPTEPOB OCYIIECTBISAETCS OT Bajga poTopa 4 uepe3 KIMHOPEMEHHYIO
nepeaady, 4YEepBSAYHBIA PEAYKTOp, IPOMEXKYTOYHBIM BaJl M IenHele nepenauu. Ha
MIPOMEKYTOUHOM Bajly YCTaHOBJIEHA My(Ta OTKIIOUEHHS TUTATEN.

IIpuemHas kamepa npeaHa3HadeHa A MIOAAYM KOpMa B M3MEIbYAIOLIMK ammapar u
yIaJeHus WHOPOJHBIX BKIO4YeHHWH. OHa cocToMT U3 Kopmyca U obOevaiiku. Jlns
MPEeIOTBPALLEHUS] HAKOIUIEHMs] KOpMa B KOpIyCe YCTaHOBJEH oOTpaxarenb 2. Baepxy
LMIMHIPUYECKON YacTH KaMepbl HAXOIUTCS JIIOK JUIsl OCMOTpa M OYUCTKH KaMephbl, a BHU3Y —
OKHO JUUTS yIAJICHUS TSKEIBIX BKIOYEHUH, MOMAJaEMBIX ¢ U3MEIbYaeMbIM KOPMOM.

M3Mmenpyaromuii anmapar COCTOMT U3 pambl, poTopa 4 ¢ jomnatkamu 1 u jomactsaMu 3,
qUcKa 8, OTceKaTels W INpUBOAA C JJEKTpojaBUrareneM. PamMa — cBapHOW KOHCTPYKIWH,
o0pa3yeT W3MENbYAIIIYI0 KaMepy, COCTOSIIYIO U3 CTEHOK M oOedaiiku. Ha oOeuaiike nmeercs
yetbIpe Jioka. K nmepenneit ctenke mpuBapeH (iaHel, K KOTOPOMY MOJICOeNUHAIOT npuBoa. K
3aJHEl CTEHKE KaMepbl MpU MOMOLIM NPWKUMOB KpENAT HEMOABMKHBIA JTUCK 8.
HemocpenctBeHHO W3MENbUYUTENh TPENCTABIACT COOOW JBa JMCKA: HEMOABWXKHBIA &8 U
Bpalaromuiicss 7, Ha KOTOPbIX ycTaHOBJeHbl ITU(TH. Ha BpamaromeMcs IUCKe 110
KOHIICHTPUYECKUM OKPYXXHOCTSIM 3aKpEIUIeHbl TPU Psifa, a4 Ha HENOJBM)KHOM — JIBA pAla
MTU(TOB, KOTOPBIE B MOMEPEYHOM CEUEHHH UMEIOT KIMHOOOPa3yrolyo (opMy U yCTaHOBIICHBI
3a0CTPEHHOM T'PaHBIO BIEPE] IO XOAY BpalCHUS.

Koxxyx n3Menpuaromiero anmapaTta MMeeT naTpyooK /sl 0TBO/Ia U3MEIbUYEHHON MacChl U
KpEIUIeHUSI BBITPY3HOU TPYOBbI, HA KOTOPOM KpensT aediaeKTop.
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Hednexktop 6 ¢ MexaHM3MOM TIOBOpOTa TMpEAHA3HAYEH Uil TPAHCIOPTUPOBKU
M3MEJIbUCHHON Macchl M MOJIa4M €€ K MEeCTy BBIFpy3KU. Ero kpemar k oOoliMe nepexoHuKa
M3MEINBYAIONIETo amnmapara, 9To o0ecleunBaeT MmoBOpoT nediaexropa pykosTkoi na 360°. Ha
BEPXHEM KOHILEe Je]eKTopa YCTAHOBJIEH HANpPAaBJSIOIUMN KO3BIPEK S5 JUIsl pPaBHOMEPHOTO
pacripenieieHusi MacChl B 3arpykaemyio emkocTh. DiaHen kopmyca KpemsT K QuaHmam
nepexoaHuka Tpems O6onaramu. JeeKTop MOKHO YCTaHOBHTH B TPAHCIIOPTHOE IOJOXKEHHE,
OITYyCTHB €0 BEPXHIOIO YacTh BHU3.

OneKTpooOOPYIOBaHUE COCTOMT M3 3JIEKTPOABHUIraTessl, 3JEKTpoannaparHoro mkada,
KJIEMMHOH KOpPOOKM M MHAMKAaTOpa Harpy3ku. B mkady cMOHTHpoBaHa ammaparypa Imycka U
3aIUTBl dJeKTpoABurarens. MHaukatop Harpy3ku B CHELMAIBHOM METAUIMYECKOM paMKe
3aKpeIJIEH Ha MUTAaTelle U COCTOUT M3 KHOIOYHOTO IOCTa ympaBieHUs U ammepmerpa. Ilpu
IIOJIHOM 3arpy3Ke U3MENbUNTENS I0Ka3aHUs aMIIEpPMETPa HE TOJDKHBI ITPEBBIIIATH 55 A.

[TpuHin u3MenbUeHUs coyoMbl ITHGTamMu B auckoBoM wu3Mmenbuutene MI'K-30b
(u3110M, pa3psbIB, IEPETUPAHUE NPU OKpYXkaroleil ckopocTH WTH(TOB 42 — 48 M/c) OCHOBAH Ha
HCIIOJIb30BAaHUU CBOMCTB JIOMKOCTHU M XPYNKOCTU Cyxux crebneid. [locroponHue npumecu us
COJIOMBI YJAISIOTCA B mpoMexyTkax mupuHoil 200 - 300 MM MexIy TpaHCIOPTEPOM 3 U
Kamepoil wu3MenbpueHus. llocrymaromas cojioma BTATMBaeTCs B Kamepy H3MENIbYCHUS
BO3AYIIHBIM IIOTOKOM, CO37aBa€MbIM INTU(MTOBBIM IMCKOM, a Oojiee TsKelble BKIIOUEHUS
[aJatoT B YKa3aHHbIN IIPOMEXKYTOK.

Cosioma mpu NOBBIILIEHHOH BJIAKHOCTH TEpsSeT CBOMCTBO XPYNKOCTH, CTEOIU ee He
JIOMAIOTCSI, TPYAHO IMOJAJAIOTCA Pa3pblBy U IEPETHPAHUIO, MOITOMY paboTa IITHUPTOBOIO
u3Menbuutens UI'K-30b 3atpynnena: cre6iu 3aBUCalOT Ha IITU(TAX U TOPMO3ST IUCK, MajaeT
MIPOU3BOIUTENIBHOCTE ¢ 3 110 0,8 T/4, a sHEproemMKocTh mporecca Bo3pactaer ¢ 7,2 1o 16 kBT
Y/T. HEJOCTaTKOM MAalIMHbl SBJISETCS pydyHas 3arpy3ka (Heobxomumo 3 —5 wyenl.) u
OTPAaHUYCHHOCTh PACCTOSIHMS MTHEBMOIIOJa4d TOTOBOTO KopMa (3,5 M), 4TO HEIOCTAaTOYHO IS
TPAHCHOPTUPOBKH K MECTaM NepepaboTKU B KOPMOLIEXE.

['pyOblif KOpM, MOJUIEkKAIIUA H3MENbYEHHIO, PAaBHOMEPHO TMOJAIOT Ha HWKHUHN
TOpPU30HTANBHBIN TpaHcnopTep 11 murarens. [lanee kopM MocTynaer Mo BEPXHUI HAKJIOHHBIN
Tpa"cnoptep 10, yIoTHAETCS W MOJaeTCsl B MPUEMHYIO KaMepy, I/I€ OTIENSIOTCS HHOPOIHBIE
npeaMeTsl  (KaMHH, KOMKHM 3€MJIM, MeTaJulddeckue W JApyrue BiimoueHus). Kopm
MO/IXBAThIBAETCS BCACBIBAIOIIMM BO3AYIIHBIM IOTOKOM M HAaIpaBisieTcs B HM3MEJbYAIOLIYIO
kamepy. IIpoxoms mexny mrudramu 7 poropa 4 U HEMOABHKHOIO JHUCKa &, KOpM
U3MeNbYaeTcs, paclleIulsisich BJOJb U MoNepek BOJOKOH. Ilocrme 3Toro u3menbueHHas macca
BO3/YIIHBIM ITOTOKOM M JiorlaTkaMu 1 poropa 3 BbIOpachIBaeTcs U3 Kamepsl B JeduiekTop 6 u
PETYIHUPYIOMIUM KO3bIPbKOM 5 HampaBiseTCs Ha BBITPY3Ky. V3MenpuurTenb BKIIOYAIOT U
BBIKJIIOYAIOT KHOIIKOM YINpaBI€HUS, a MHUTATeIb - pblYaroM, NpH IMEPEMELIEHUH pblyara B
HaIpaBJIEHUU PUEMHOI KaMepbl MUTATEeNb OTKI0YAETCS.

[ToaroToBka u BKJIIOUEHHE U3MEIBUUTENS B paboTy.

[Tpu BKJIIOYEHHUH U3MEIBUUTENS] HEOOXOAUMO YCTAaHOBHUTH PYKOSTKY aBTOMAaTHYECKOTO
BBIKJIIOUATENsl B nojoxeHue «BxmoueHo». Haxartuem xnomku «OT ce0s» BKIIOYUTH My(Ty
MUTaTeNs, YCTAHOBUTH JAe(IEKTOp U KO3bIpeK B TpeOyemoe mojiokeHue. JaTh curHan mycka
n3MenpunTensa. HaxaTe KHONKY, pacrHojOKEHHYI0 Ha HMHIUKATOPHOM paMKe, M BKIIOYUTH
anekTpoasurarensd. llepememenuem pslyara «Ha cebs» BKIIOUWTH MUTATENb, MOCTEHEHHO
3arpyxas kopM. Harpysky siekTpojaBuraTenss KOHTPOJIMPYIOT IO aMIEPMETPY HHIUKATOpa.
MaxkcruManabHOE OTKJIOHEHHE CTPENIKM aMIlepMeTpa He JIOJDKHO MpeBbImaTh S5A (10 TeMHON
KUPHOHN 4epTel). B cilydae OTKIIOHEHMsI CTPEIKU 3a yKa3aHHBIE IPEJENbl HY)KHO HEMEMJIEHHO
BBIKJIIOYUTH MMUTATENb U BKIIIOUUTH BHOBB, KOTJ[a CTPEJIKa aMIiepMeTpa OyJeT MOKa3bIBaTh MEHEe
S50A.

[Io okOHYaHMM W3MENbYEHHS BBIKJIIOYAIOT MUTATEeNb U, JOXAABIIMCH MOJHOTO
OCBOOOXKJICHUS H3MeNbyarollei KaMepel OT KOpMa, HaxkaThueM KHOMKH «CTOm» OTKIIIOYaroT
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ANEKTPOABHUTATEb OT CETH. Bce BHYTPEHHHE W HapyXKHbIE MOBEPXHOCTH HW3MEITbYHTENS
OYMINAIOT OT OCTATKOB KOpMa U 3arpsi3HCHUH.
[Tpou3BOAUTENHHOCTH H3MENBUUTEINS (T/4) ONPEACIISIOT 10 opMyIie
Q=3,6acpbvTppe,

IJIe acp—CpeAHEE PACCTOSHUE MEXIy MOJAIIUM TOPU30HTAIBHBIM M HAKIOHHBIM
TpaHCHopTepamu, M; b — IUPHHA TOPIOBUHBL, M; VIP — CKOPOCTh MHUTAIONIMX TPAHCIIOPTEPOB,
M/C; p — IUIOTHOCTh KOpMa, Kr/M>; e — KOX((UIIMEHT CKOJIBKEHUSI KOpMa 0 TPAHCIOPTEPY
(0,96 ... 0,98).

3HaueHuss acp M VXp OepyT U3 TEXHHYECKON XapaKTepUCTUKU, b ompenensroT
M3MEpEeHUEM Ha MaIllMHE, P 33JaeT PEroIaBaTeb.

Puc. 1 O6mmii B U3MEIBUYUTENS TPYOBIX KOPMOB

1 - HwKHUI TpaHCHOPTEPH! MOAAIOLINI TpaHCHOPTEpP; 2 - IpUeMHas Kamepa; 3 -
pabGouas kamepa; 4 - QyHmameHt; 5 - snekTponaBurarenb; 6 -; 7 - neduekrop; 8 -

PEryJIMPYIOMINI KO3BIPEK; 9 - peBepc.
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Puc.2 Texuonmorunueckas cxema UI'K-30b5

1 — nonatka; 2 — oTpaxarteib; 3 — JIONAacTh poTOpa; 4 — pOTOpP; 5 — PEryIUPYIOIUN
KO3bIpeK; 6 — aeduiektop; 7,8 — Bpallalomuics U HEMOABWKHBIM TUCKU ¢ mTUGTamMu; 9 —
npuemHas kamepa; 10, 11— BepxHuit

VILUTOTHSIFOIIMMA U HUKHHUIA TPAHCTIOPTEPHI.

TexHOnOornuecKui npouecc.

[Ipu pabote wu3MenpbuuTeNIs KOPM 3arpyXkaercss Ha MNHUTaTelb BPY4YHYIO, a IpHU
UCMOJb30BAHUU €r0 B JIMHUAX KOPMOIIEXOB JUI IMPHUTOTOBJIEHUS TPYOBIX KOPMOB 3arpyska
oOecneunBaercs KopmopaszaaryukoM KTY-10A ¢ anekTponpuBoAOM WM IpYTMMH OyHKepaMu-
no3aropamy. BennunHa mosayn KopMa KOHTPOJIMPYETCS MO 3arpy3Ke dJIEKTPOABUTATENS.

PerynupoBku

1. W3MeHeHreM AJMHBI TATH PEryIupyIOT MOoJady pblyara BKJIIOUEHUS MUTATeNs
TaK, 4YTOOBI MPHU €ro BEpTHUKAILHOM IOJIOKEHHH IMOJIBHKHAS KYyJTayKoBas Moiymy(Ta MpuBoJa
BKJIOYAJIach B TOPLEBYIO MIaii0y MPOMEKYTOYHOIO Baja.

2. HeoOxoauMo  oTperynupoBaTh  HATsDKEHHE:  MOJAIOUIMX — TPAHCIOPTEPOB
PEeryIupoBOYHBIMU OOJITaMH, TPU 3TOM CTpejia MPOBHUCAaHUS HIDKHEro TpaHcnoptepa 10-20 MM,
a BepxHero - 5-10 MM, (HepaBHOMEpPHOE HATSHKEHUE MPaBOW U JEBOM CTOPOH TpaHCHOpTEpa He
JIOTIYCKaeTCsl); MPUBOIHBIX IIETel - 3BE€3/I0YKaMU, B UTOT€ CTpesia MPOBUCAHUS JITMHHON LEenu
10-15 mm, kopoTkoil nenu —- 8-10 MM; KIMHOpEMEH-HOM Iepegaud - HATSHKHBIM IIKHBOM;
HaTSOKEHHE Tpoca PEryslupyercss Tak, YTOObI MPH BEpPXHEM IOJIOKEHHWH KO3bIpbKa TPOC HE
IIpOBHUCAJl U HE UMET U3TUOO0B.

3. Hactpoiika u3menpuntenss Ha pabOTy 3aBUCUT OT BJIAKHOCTH TPYObIX KOPMOB.
[Ipu m3MenbuUeHHH KOPMOB BJIAXKHOCThIO Oosee 18% yMeHBIIalOT Mojady MX Ha 3arpy3uyukK-
nutatens. Ecnu BnaxHocTs 60mee 20%, CHMXKAIOT CKOPOCTh MUTATENsl MyTEeM IepeCTaHOBKHU
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3BE37I0YEK: HA TICPBUYHBIA Bajd pPEAYKTOpAa YCTAHABIMBAIOT 3BE3J0YKy 2=15 3yObeB, Ha
MPOMEXKYTOUHBIHN - 2=20.

B xommext uamenvuutenss UT'K-30b BxoguT 25 nmonactel, KOTOphIE yCTaHaBIMBAIOT
MIPU U3MENBYCHUH BJIAXKHOM COJIOMBI M CHUMAIOT Hpu o0pabotke cyxoil. Ha porope nmomactu
pasMemaT Tak, 4YToO YHCI0 MTU(TOB MEXAY COCETHUMH JIOMACTSIMH OBLIO OJUHAKOBBIM C
o0eux CTOpPOH: Mo BHeWHeMY psiny — 19, BuyrpenHemy — 9. CrepkHu mITU(TOB, K KOTOPHIM
KPEISTCS JIOMACTH, JODKHBI BRICTYIIATh 32 TPAHUIIBI raek (C MPY>KUHHBIMH IIaii0aMu) HE MEHee
4YeM Ha OJIHY HUTKY Pe3bOBbl.

Bonpocs! 111 KOHTpOIIs

1. B dem 3akimiouaeTcsi 0COOCHHOCTH IIpoliecca H3MENbYEHHUS TIpyObIX KOPMOB
mTudTOBHIMU pabounMu opraHamu?

2. [Tepeuncnure ocHoBHBIE y3i1bl u3Menbuntess UI'K-30B5.

3. Kak BnusieT B1a)XHOCTh KOpMa Ha MPOLECC U3MEIbUYEHUA?

4. Kax nactpouts m3menbuutens MI'K-30b Ha paboTy ¢ KOpMaMu IMOBBIIICHHOM
Biaxuoctu (20-30%)?

5. Kak ompenenuTs npon3BOAUTEIHLHOCTh U3MEIHUYUTENS

AT'PEI'AT AJISA ITIPUT'OTOBJIEHU ST
AMEHUMTEJISI MOJIOKA A3M-0.8A
OcHogHble mexHuuecKkue 0aHHble
Tur - craMOHAPHBIN.
Crioco0 mpUroToBICHUS MTPOIYKTA - HOPIIUOHHBIH.

KonmuecTBo npoaykra B 0OTHON OpLUUH 800 £ 20 xr
[TpoaomKUTENBLHOCTD MTOTHOTO IIUKJIA IPUTOTOBJICHUS

MPOJyKTa He Oounee 3,5 yaca
PaGouast BMECTUMOCTh CMECHUTEIS 820 1.

Pacxon nmapa a1 npuroToBiaeHHs MOPLUUU IPOIYKTa He Oonee 100 kr.
TemnepaTypa HarpeBa npoayKkra 90 °C

JlaBieHue napa npu 3anapyuBaHuy KOPMOB He Oouee 68,6 klla
YcraHoBiIeHHAs MOIITHOCTD 5,65 kBT
I"aGapuTs! arperara 2360x1295x2630

Memoouueckue yka3zanusa no 6binoJIHEHUI0 padomoi.

Arperar A3M-0.8A mnpeaHasHaueH U1 MPUTOTOBIEHUS 3aMEHUTEN MOJIOKA B BHJE
KOJUIOMIHO-/IUCIIEPCHBIX MUILIEBBIX AMYIbCHH, CKAPMIMBAEMBIX TENIATAM U APYTrOMY MOJIOAHSIKY
KUBOTHBIX, & TAKXKE CMEILIMBAHUs, IIOJOTPEBA U OCOJA)KUBAHMSI 3aMEHUTENS LIEIBHOIO MOJIOKA U
KaK BOJIOHArpeBaTellb JUIsl MOJO0rpeBa BOJBI JUISl TEXHUYECKUX HYXKI. ATrperar peKoOMEHIYIOT
IIPUMEHSTHh B KOMIIJIEKTE C YCTAHOBKOMW Il BBIIOWKH TEJIAT.

Arperar COCTOMT W3 cMmecuTens-3anapHuka 8 (puc.l), 3arpy3odHoro OyHKepa 2,
3arpy304yHoro ImHeka 7, 6aka 14 s >KMpOBBIX cMeceil W OMOCTUMYISATOPOB, (uiabTpa 23,
Hacoca-aMmysscaTopa 20, cucTeMsl TpyOOIpoBoIoB ¢ apmarypoit 3,4,19,24,27 s mapa v BOJIBI,
AJIEKTPOJBUraTeNeil MpuBoJa Hacoca-IMyibcaTopa, IHeka 7 u anekrpoasuratens 11 mpusonaa
JIOMAaCTHOM MEINAJKHA, IIyCKOBOM M 3allUTHOM amnmaparypbl, a TakXke KOHTPOJIbHO-
M3MEpUTENbHBIX MpudopoB 17 u 16.

Cmecumenv-3anapnux8 MIpe/ICTaBIsIeT co0oit TEPMOCTAaTUPOBAHHYIO
LMIMHIPUYECKYI0 €MKOCTb, COCTOSIIYI0 M3 HAapyXXKHOIO KOpIyca M BHYTPEHHETO LMJIUHApA.
Koprnyc u3roToBiieH u3 KOHCTPYKLIMOHHOM CTalM, a LWIMHAP W3 JHUCTOBOW HEPKABEIOIIEH
cramu. OOpazymoomascs Mexay LIWIMHIPOM M KOPIYyCOM TEpPMOHM30JUpyomas pyoOarika
TOJILUHON 23 MM CITY>KUT JJIs1 TETUIOU30JISIIUY TPU IPUTOTOBICHUH CMECH U OXJIAXKJIEHUS €€ J10
TpeOyeMol Temreparypbl MpH BBINOMKE TEISATaM WIM JPYroMy MOJIOIHSKY XKMUBOTHBIX. [Ipu
IIPUTOTOBJICHUH 3aMEHUTENS MOJIOKA IIPOCTPAHCTBO MEKIY HWJIMHAPOM U KOPITYCOM 3aII0JIHEHO
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BO3YXOM, a IIPU OXJIAXICHUHU 4Yepe3 HEro IpOIyCKAaeTCs XOJIOAHas Bojaa. BHyTpu emMKocTH
HaXOJUTCs JlonacTHas Meranka 5. [IpuBoJ Melanky ocymecTBiseTcs OT aleKkTpoasurarens 11
yepe3 IMJIMHAPHUYECKUI pEeTyKTOp, CMOHTHUPOBAHHBIM Ha pame Kpblmku 12 cmecutens. Ha
BHYTPEHHEH MOBEPXHOCTH LIWJIMHAPA Ha CIIELAAIbHBIX KPOHIITEHHAX YKPEIUICHBI IBE JIONACTH.

12
13
LM

78

Puc.1. O0umii Bug A3M-0.8

CMmecuTenb-3almapHUK UMEET CEerMEHTHYIO KpbIKy 12 ¢ ycrpoiictBom 13 mis ee
(buKcani B OTKPBHITOM TOJIOKEHHH W MPHEMHYIO TOPJIOBUHY, 3aKpbiBaeMyro 3acionkoi 9. Ha
KOpITyce CMECUTEISl yCTAaHOBJIEH yKa3aTelb ypoBHs 16 u Tepmomerp 17.

3arpy304HOEYCTPOHCTBO COCTOUT U3 3arpy304HOro OyHKepa 2 ¢ Memaikoi 1,
mHeka 7 u koxyxa 10. IlpuemHblii OyHKEp CBEpXy 3aKpbIT CETKOW, HMpPeAOXpaHSIoIIEeH OT
MoMa/laHusl MOCTOPOHHUX MpenMeToB. [IIHek ycTaHOBJIEH BEPTUKAIBLHO U MPUBOJIUTCS B paboTy
OT 2JIEKTPOJBUTATENS Uepe3 KIMHOPEMEHHYIO nepeaady. IIpuBoa Memanku ocyimecTBiaseTcst oT
HIKHETO KOHIIA Bajia IITHEKa Yepe3 OJHOCTYIEHYAThIN [UINHAPUYECKUN PETYKTOD.

Hacoc-amynbcatop20 mnpenHasHaueH il SMYJbCHPOBAHUS CMECH, I10/1a4M
00€3’)KUPEHHOI0 MOJIOKa B CMECHUTENb, BbIAaUl TOTOBOTO MPOJIYKTA, OUUCTKU U J€3UH(EKINH
KOPMOIPOBOSAIIUX TPYOOIPOBOIOB U KaHAJIOB OT OCTaTKOB KOPMOCMECH.
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OH coCTOUT U3 KOpIyca, KPBIIIKH, BaJla C KPbUIbUATKOM, TOABM>KHOTO ¥ HETIOABM>KHOTO
JMCKOB C MajbliaMU U paccekaTensimu. [IpuBoa Hacoca ocylecTBIsAeTCS OT UHAMBHYaIbHOIO
anekTpoasuratens. Kopryc sMmynbcaTopa M KphIlika 00pa3yloT MPOCTPAHCTBO, pa3ieleHHOE
HEMOJBI)KHBIM JTUCKOM Ha JIB€ KaMepbl. B nepBoii kamepe BpalaeTcst KpbulbyaTKa, CO34aroas
Harmop, HEOOXOAMMBIN [Jsi TPOTAJKUBAaHHUS cMecu dYepe3 pabouyio kamepy. I[loaBeprasich
MHTEHCUBHBIM yJapaM M [EepeMEIIMBaHMUIO, JHUcClepcHas ¢a3a M[EepBUYHOW HMYJIbCUU
U3MeNbYaeTCsd Ha Menbyaiilliie 4acTULbl kupa. BropuuHas ToHKoaucriepcHas (KOJUIOMIHAs)
9MYJbCHUS 10 TJITaBHOMY TPYOONPOBOY MOJAETCS )KUBOTHBIM.

bayok14 mpenHa3sHaueH I8 CMECH pPACTUTENBHBIX M JKUBOTHBIX JKHPOB,
OMOCTUMYJISATOPOB (MUKPO3JIEMEHTOB, aHTUOMOTUKOB). OH CBapeH U3 HEp>KaBEIOLIeH cTaiu.
Hwxknas yactp Oayka 3akaHYMBaeTCs MaTpyOKOM, K KOTOPOMY KpemsT TpyOOIpOBOL,
COCAMHAIOIIMI €ero ¢ BcachlBaloOIEH IOJIOCTBIO Hacoca-3MylsbcaTopa. Ha TpyGompoBone
YCTaHOBJICH KpaH 18, KOTOPHIM peryaupyroT 1oiavy >KUpoBOi cMecH u3 Oauka.

Qunvmp 23 npeqHa3HAuYeH Uil NPEOTBPALICHUs MONAJaHUs B HACOC-IMYJIbCATOP U
TpyOONpOBOABI HMHOPOAHBIX Tel. OH COCTOMT W3 KOpIyca, (PUIBTPYIOWIETO 3JIEMEHTa |
OBICTPOCHEMHOM KPBILIKH, 3aKPEIVIEHHON K KOPIYCY CIEIMaIbHON CKOOOH C MaXOBUKOM.

Texuonozuueckuii npoyecc.

[Ipy npUroOTOBIEHMH 3aMEHHUTENs] MOJOKa B cMmecurens 3anuBaioT 400 51 Bogb,
BKJIIOYAIOT MeIaliky 5 (puc. 2), OTKPBIBAIOT 3aCJIOHKY W BKJIIOYAIOT IMHEK 7 3arpy3ku
KoMOUKOpMOB B cMmecutens 8. Ilocie 3arpy3ku TpeOyeMoro mo pamvoHy KOopMa OTKJIHOYAIOT
IIHEK 7, 3aKPBIBAIOT 3aCJIOHKY M MOAaloT map. Ilpu 3TOM OTKpBIBAaIOT BEHTHIIb 27 U CIEIAT 3a
TeMmIeparypoi cmecu o repmomerpy. Cmech HarpeBaroT 110 85...90°C u BBIIEPKUBAIOT MPU
aToi Temmeparype B TeueHue 1 4. Ilpouecc oconaxupanusi (mpomnapuBaHUsl) PaCTUTEIbHBIX
KOMIIOHEHTOB KOMOMKOpMOB HauuHaeTrcs npu 70°C. Jlns ycKOpeHus 3Toro Impoiecca udepes
kaxzple 10...15 MUH BKIJIIOYAIOT MEIIATIKY HAa 4...5 MUH.
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x> Bdaua 2omoeozo npooyKma ; > . 3aepyska kombuxopma.
Puc.2. Texnonoruueckas cxema A3M-0.8
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O06e3:xupeHHOe MOJIOKO HacocoM-3MyibcaTtopoM 20 3aKkauyuBaIOT B €MKOCTh CMECHUTEIS
8, KOJIMYeCTBO KOTOPOr'0 KOHTPOJIUPYIOT MO yKa3zarento ypoBHs 16. [Ipu nobasnenun mMonoka B
rOpsiYyI0 OCOJIO)KEHHYIO CMECh IMPOMCXOAMUT ero nacrepusauus B tedeHue 10...15 muH. 3atem
BKJIIOYAIOT HACOCAMYJIbCATOP, OTKPBIBAIOT BEHTWIb 24 ¥ TONAIOT XOJIOAHYIO BOJY B
TEPMOCTATUPOBAHHYIO PyOaIlIKy CMECUTEIIS.

[Ipu cHmxenun temmeparypbl KopmoBod cMecu ¢ 85..90°C mo 50...55°C BeHTWIB
XOJOAHON BOIBI 3aKpbIBalOT. Ha momorperoM 00€3KHMPEHHOM MOJIOKE WJIM KHIITYCHOH BOJE
TOTOBSIT CMECh U3 PACTUTENbHBIX W JKUBOTHBIX J>KUPOB, BUTAMHUHOB, MHUKPO3JEMEHTOB U
aHTUOMOTHKOB M 3anuBaioT ee B 6auok 14. Kpansl 18, 22 ycranaBnuBaroT ajsi pabOThI CHCTEMBbI
10 3aMKHYTOMY LIUKIY (CMecumenb — IMYAbCamop — CMeCumeins).

[Ipu 3TOM OCHOBHAs CMECh U3 CMeCUTeNsl 8 3acachlBaeTCsi HACOCOM-DMYIbCATOPOM U
nojaercsi o0paTHO ¢ OJTHOBPEMEHHBIM 3acachlBaHueM U3 6aka 14 »UpoB U BUTAMUHOB, KOTOPBIE
THMCTIEPTUPYIOTCSA HA MeNKKE (KOJUTOMIHBIC) YaCTUIBI U, PABHOMEPHO PACIIPEICIISIOTCS TI0 BCEMY
00BEMY KOPMOBOM CMECH.

OMmynbcupoBanue Juured 15..20 MUH [0 HOJHOTO BBIXOJA KUPOBOM (pakuuu u3
6auka 14. Kpan 18 3akpbiBalOT U, HE BKJIIOYAs MELIAIKY 5, OTKPBHIBAIOT BEHTUJb 24 BITycKa
XOJOAHOM BOJBI B TEPMOCTATHPOBAHHYIO PYOAIIKy arperara M OXJIXJAIOT TOTOBBIN MPOJYKT
(BLUM) o Temmieparypsl 36...39°C.

3areM BKIIOYAIOT MEIIANIKY U IMEPEKII0Ya0T YCTAHOBKY Ha BBIJAa4y TOTOBOTO MPOAYKTA
yepes rudkuil pykaB 26 Bo QuidAru wiv Apyrue npueMHble eMKOCTH.

[Ipy MexaHM3MPOBAHHOM BBIAAYE U BBIIIOMKE TEIAT PYKaB arperara yepe3 TpeXxoq0BOou
KpaH 22 MOJKIIOYAT K TpyOompoBoay ans 3abopa mpoaykra, Hanpumep YBT-20. Kpan 22
YCTaHABIIMBAIOT B TIOJIOKEHUE « DMynbcamop — evioauay, a Kpad 25 B nonoxenue « Cuecumens
— amynvcamopy U BKIrodaroT Hacoc 20.

Ejiceonesnoe mexnuueckoe oocayrcusanue.

[Tocne kaxmoill BbIAYM TOTOBOTO MPOAYKTa HEOOXOIMMO THIATENBHO MPOMBITH U
npoAe3nH(UIIMPOBATh BCE KOPMOMPOBOJSIINE TPYOOIIPOBOMBI, KpPaHbI, (GWIBTPHl U E€MKOCTH
arperara. [Iporiecc mpoMbIBKH BKJIIOYAET CIEAYIOIINE ONEPAlliU: OMIOJACKUBAaHUE TETION BOIOM
JUIL yIAJeHUsT OCTaTKOB KOPMO-CMECH, IPOMBIBKY MOIOIIMM pPAacTBOPOM U ONOJACKHBAHUE
ropsyeil BOJIOM A yJaleHHs OCTaTKOB MOIOIIMX CPEeACTB. J[s OomojacKuBaHUS B €MKOCTb
cmecurens 8 3amusatot 50 ...60 1 Teroii Boas! pu Temnepatype 30...40 °C.

TpexxonoBbie kpaHbl 22 U 25 yCTaHABIMUBAIOT B TOJOXKEHUE JUIS MEPEKAuKH BOJbI
HAacOCOM-3MYJIbCATOPOM M3 E€MKOCTH CMECHUTENsl MO UUPKYISIUOHHO-3aMKHYTOH CXEeMe U
MPOKauMBalOT BoAy B TedeHue 3..5 muH. [locne omomackuBaHUS MEPEKIIOYAOT KpaH 25 B
noJyioxkeHue «Ha copoc» M cuBaoT BOAY B KaHAIM3ALUIO.

Jl7is OYUCTKM BHYTPEHHHUX KOPMOIIPOBOJOB B €MKOCTh cMecuTens 3amuBaroT 100 1
Bozbl ipu Temmeparype 60...65°C u B paboTaromuii arperaT no HUPKYISIUOHHO-3aMKHYTOMY
UKy mpoMbiBkH 3ackmaroT 200...300 r morote - nesundunupytromero cpeactsa MCX-3C unu
MCX-1. Mottt B Teuenue 5...10 MUH U OJHOBPEMEHHO BPYYHYIO IIETKOH, MPEIBAPUTEIHHO
OTKPBIB KPBIIIKY 12, OUMIIIAIOT BHYTPEHHHE MOBEPXHOCTA EMKOCTH cMecuTens 8 u Oauka 14.

[locne OKOHYaHWS OYHCTKH WCIOJNB30BaHHBIA  pacTBOp  CIMBAIOT, arperar
OTIOJIACKMBAIOT YUCTOM ropsiueit Bogoit npu temmeparype 50...60°CB Teuenue 3...5 MuH.

[Ipu ucnonbp3zoBanuu BeIcOK03PPexTuBHBIX cpenctB Tuna MCXK exenneBHas pazbopka
¢unpTpa Heobs3atenbHa. [Ipu TO-1 dbunbTpel ounmiaroT uepe3d 60 4 pabotsl arperata. [locie
OYNCTKH (WIBTPa W CETKH OJTHM JK€ pPAacTBOPOM OYHMINAIOT W MOIOT MICTKOH CHIIBHO
3arpsi3HEHHbIC HAPY>KHBIE TIOBEPXHOCTH arperarta.

Kpome oumctkn, mpu TO-1 mpoBoAsT HapyXkHYH OUYMCTKY arperara; IpOBEPSIOT
3aTSOKKY pe3bOOBBIX COCAUHEHHM, HAIMYUE CMa3Kd B PEAYKTOpE IMPHBOJA MEIIAIKH,
3a3eMIICHUE.

Koumponwsnusie eonpocwl u 3a0anusn
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1 M3 kakux OCHOBHBIX COOPOYHBIX eauHHIl cocTouT arperatr A3M-0,8A u kak OHH
YCTPOCHBI?

2. Pacckaxxute npuHIUN pabOThI arperara.

3. Ha3oBuTe OCHOBHBIE ONEpalMd OYUCTKH KOPMONPOBOJISIIMX CHUCTEM arperara H

PACCKAKHUTE, KaK IMPAKTUICCKU OHU OCYIICCTBIIAKOTCA.

2.3 JIabopaTopHas padora Ne3 (2 yaca).
Tema:«lonabHbie annaparsl OxJgaagureau mojoka MXY-8C»

2.3.1 Hear padorbl: O3HAKOMUTHCA C MPUHIUMIIOM JACHCTBUS W KOHCTPYKIHMEH
JOWJIbHBIX almnapaToB U YCTAaHOBOK

2.3.2 3agaum paéoThI:

1. O3HaKOMHUTHCS C CYIIECTBYIOIIUMHU KOHCTPYKITUSMHU.
2. BeruepTuTh CXeMy JOWJIBHOTO amiapara u yCTaHOBKU
3. CocTaBuUTH OTYET MO paboTe

2.3.3 Ilepeyenb NnpudOpPOB, MaTEPUATIOB, HCIOJIb3YEMbIX B J1a00paTopHOii padoTe:
Harypanbnabie 00pasiibl JOMIIBHBIX anapaToB U arperaToB

HounwHas ycranoska Y JA-100

MeTtoudeckue mocoOus 0 BBITIOJHEHHUIO JTA00PATOPHBIX padoT

[Lmakatsr

2.3.4 Onucanue (xox) padoThbi:
CITIOCOBbI MAIIIMHHOI'O IOEHUA

PaznuuatoT ABa OCHOBHBIX croco0a MAIIMHHOTO JJOGHUS: OTCOC MPH MOMOIIN BaKyyma U
MEXaHMYECKOe BbDKMMaHHE MOJIOKa M3 cockoB. [locmegnuii cnoco0, kak mojpaskaTelnbHbIN
PYYHOMY JOEHHUIO, pPa3paboTaH HEYJOBIETBOPUTEIBHO U MPAKTHUYECKHM HE TPUMEHSETCS.
BakyymHble JOWUIBHBIE MalIMHBI B XOJ€ HMX TEXHUYECKOM SBOIIONUM BBIJCIUIUCH B JIBE
OCHOBHBIE TpYIIbI, JAECUCTBYIOUIME IO JABYXTAaKTHOMY M TPEXTAKTHOMY IpUHIUIAM.
JIByxKaMepHbI JOWJIbHBIA CTakaH (MCIIOJIHUTENbHBIA OpraH JOWJIBHOTO armapara) MOXET
UMETh LWIMHIPUYECKUN WIM KOHMYECKHH KOpIIyC, B KOTOPOM pa3MeIleHa COCKOBas PE3WHa,
BBINIOJTHEHHAs] B BHJI€ TPYOKH, C IPHUCOCKOM B BEPXHEH YacTHM U CYKUBAIOLIASCS BHU3Y.
KonbreBoe (MeKCTEHHOE) MPOCTPAHCTBO MEXKAY KOPIYCOM M COCKOBOM PE3MHON COEIMHEHO
IIpU TIOMOIIM PE3WHOBBIX MAaTPyOKOB M TPYOKH C KOJUIEKTOPOM M IYJIbCATOPOM ammapara.
[IpocTpaHCTBO BHYTPHM COCKOBOH pe3uHBI (IIOJICOCKOBAs Kamepa) CBSI3aHO C JIOMJIBHOM
€MKOCTBIO 4epe3 MOJOYHYK KaMmepy KOJUIEKTOpa IIPpH TIOMOIIM MOJIOYHBIX PE3NHOBBIX
naTpyOkoB u TpyOku. Ha pucynke 1 nmpencraBiena cxema paboThl JOMJIBHOTO CTaKaHa.

Korna B MeXCTEHHOM M IOJICOCKOBOM IPOCTPAHCTBAX CTakaHa 00pa3zyeTcs BaKyyM
OINpPEACICHHOW BEJIIMYMHBI, COCKOBas pE3MHAa HE MPENSATCTBYET BBIXOAY MOJIOKA M3 COCKa
BBIMEHHM - TaKT cocaHus. Bmyck Bo3lyXa B MEXKCTEHHOE MPOCTPAHCTBO BBI3BIBAET CXKATHE
COCKOBOM PE3MHBI, MACCUPYIOILIEE COCOK U 3a/1€pKUBAIOIIECE BBIBEIEHNUE MOJIOKA - TAKT CIKATHS.
UYepenoBaHre TaKTOB COCaHUS U CXKAaTHsl aBTOMAaTUYECKU oOecriednBaeTcsi paboTol MmylbcaTopa.
TakoB npuHIMN 1EHCTBUSA ABYXTAKTHOTO JOWJIBHOTO aIlapara.

[Ipu HapacTaHMM BHYTPUBBIMEHHOTO JaBJIEHHS (32 CYET JEWUCTBUS OKCHUTOIMHA) W
CHI)KEHHUH BaKyyMa B IOJICOCKOBOM IPOCTPAHCTBE CTAaKaHA IPU MHTEHCHUBHOM BBIXOJI€ MOJIOKA
JIeiCTBIE COCKOBOM pE3MHBI HAa COCOK B XOJ€ TaKTa CXaTHsl CTAaHOBHUTCS ciabee M OHa, HE
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IpepbIBasi MOTOKA, TOJIBKO CHUYKAET €r0 MHTEHCUBHOCTh. DTHM, B YaCTHOCTH, MOKHO OOBSICHUTD
OoJsiee BBICOKYIO IIPOM3BOJUTEIIBHOCTh JIBYXTaKTHBIX JOWJIBHBIX allaparoB (IO CPABHEHUIO C
TPEXTAaKTHBIMM), CJIa00 MPENSATCTBYIOLIUX BBIBEJCHUIO MOJIOKA B IEPHUOJ MAaKCUMaJIbHOM
MOJIOKOOTJA4H.

Bo Bpems noeHMs HacTynlaeT MOMEHT, KOIla MOJIOKO U3 MOJIOYHOM KeJe3bl IIOCTYIIAET B
LUCTEPHY BBIMEHM B MEHBIIEM KOJIMYECTBE, YEM BBIBOJUTCS U3 HEE JOWIBHBIM aIlllapaToM.
Bo3HuKaeT onacHOCTh OBICTPOrO ONOPOXKHEHUS BBIMEHHM U IEPEXOAa K CyXOMYy .!MHEHMIO, 4TO
MOJKET BBI3BAaTh 3a0ojieBaHME€ MAcTUTOM. [IpM COKpalleHMH WHTEHCUBHOCTH MOJIOKOOTIAuu
ClleyeT HEMENJIEHHO CHATh JOWIbHBIE CTaKaHbl C BBIMEHH, YTOOBI MNpPEAOTBPATUTH
IIPOHUKHOBEHUE BaKyyMa B II0JIOCTb MOJIOYHOW LIMCTEPHBI. DTO MOKET IOCIYKUTh IMPUUYNHOU
pa3pbiBa KPOBEHOCHBIX COCYIOB MOJIOYHOM JK€JIe3bl M BbI3BaTh KPOBOJOM C IIOCIIEIYIOLIUM
3a0oeBaHUeM KOpPOBBI. [l yCTpaHEHHUs TakoW ONACHOCTU B LUK Pa0OThl JBYXTaKTHOI'O
anmapara BBEIEH TPETUM TAaKT - OTAbIXA, KOIZJA BCJIEH 3a TAaKTOM C)KATHS B IOJCOCKOBOE
IIPOCTPAHCTBO JIOWJIBHBIX CTAKaHOB BITYCKaeTCs aTMOC(EpHBIH BO3AyX U B 00euX Kamepax
CTakaHa JaBJIeHUEe NpuOIKaeTcs K atmochepHomy. IlpumeHsst AByX- WM TpeXTaKTHBIC
anmaparbl, HEOOX0UMO TLIATEIbHO KOHTPOJIUPOBATh NPOLECC IOCHUS, CBOEBPEMEHHO CHU3UTh
JIOUJIbHBIE annaparbl ¢ BBIMEHU M MOAOHUpaTh KOPOB, MPUTOAHBIX JUISl TIOCHUS aliapaToM TOTo
WM UHOTO THIIA.

1 Amm.
dabresue

K
B3

a : maor
__ bocarue twamue , \_LocaHue Cwamue omderx_,
N N
a ]
Puc. _{ Cxema paGoThl ABYXKAMEPHOro AOHJLHOrO CTaKana:
@ — BBYXTAKTHHEA PEHHM: 6§ —- TPOXTAKTHRIA DCHHM, | —- peawionas Mmanxera, 2 - KOpnyc
CcTaKaHa: 3 — COCKOBA® Po3IMHE, 4 - COCAHHHTONLHOY KOALILO, 5 — CMOTpPOBOH KOHYC

6 — MOJNOHYHBIH NATPYGOK; 7 — YINOTHHTEALHOE KOALOLO

YCTPOUCTBO U IENCTBUE JOUJIbHBIX AIINTAPATOB

[TepeHocHBIN TOMIIBHBIN anmapat 0ObIYHO COCTOUT U3 JOWJIBHOTO Be/pa C KPBILIIKOM, Ha
KOTOPOH YCTaHOBJIEH ITyJIbCATOp, MOABECHOM YacTH, BKIIOYAIOUIEH B ceOsl YeThIpe JOMIBHBIX
CTakaHa M KOJUIEKTOP, a TaKXe U3 PE3MHOBBIX IIUIAHTOB U MaTPyOKOB, IPU MOMOIIU KOTOPBIX
COEMHAIOT COOPOUYHBIE YACTH aIlnapara.

VYuuduuupoBansblii nowibHbI anmapaT AJ[Y-1 BeimyckaeTcss B ABYX-M TPEXTaKTHOM
ucnoysHeHusX. OH OTIMYAETCs TEM, YTO IYJIbCATOP HE UMEET PETYIMPOBKU YaCTOTHI MyJIbCALIUH.
JlounpHbIE CTakaHbl anmapaTa BBIIOJIHEHbI K3 HepxkaBewomend cramd. CockoBas pe3nHa
Hepa3beMHas, CHAOXKEHa TPEXIO3UIMOHHBIM TMPUCIOCOOIEHUEM JJIsl HATSHXKEHHS COCKOBOM
TpyOku. Kosuiektop ammapaTta uMeeT NpO3pauyHyl0 MOJIOUHYKO KamMepy M BBINOJIHEH W3
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macTMaccehbl. JIsl OTKIIIOYEHMS] BakyyMa IPEAYCMOTPEHO KIIallaHHOE YCTPOMCTBO (B3aMeEH
3aKMMa Ha MOJIOYHOM IIJIaHTe y anmnapara «Boiray).

Konnekrop B ABYXTaKTHOM ammapaTe UMEET YBEIMYCHHBIM 00BEM MOJIOYHOW KaMepsl.
[aitba kIanaHa KOJUIEKTOpPa MOXKET OBITh 3a(pMKCHPOBAaHA B Ma3aX OCHOBAHUS MOCIEAHET0, YTO
obuieryaT oOCIy)KMBaHUE armapara Mpu JJOCHUU U TPOMBIBKE.

[TynecaTop (puc. 2) ammapata mOpeaHa3HayeH g MpeoOpa3oBaHUSl IOCTOSHHOIO
BaKyyMa B IEPEMEHHBIA, HEOOXOIUMBIN 1151 pabOThl MCIOJHUTEIBHBIX OPTaHOB - JOMJIBHBIX
cTakaHoB. B mynbcaTtope umerorcss yetbipe Kamepbl, Kamepa Im (moctosHHOTo Bakyyma)
IIPUCOEANHEHA uepe3 IUIaHr K BakyyM-Marucrpanu. Kamepa IIn (mepemeHHoro Bakyyma)
oTHeneHa OT Kamepbl Im knamanoM 4 KJjanmaHHO-MEMOpPaHHOTO YCTPOWCTBA IMyJbCaTOpa,
OIMMPAIOIIETOCS HA MOAMATHUK 5, CBOOOTHO JISKAIUN HA PE3NHOBOM MeMOpaHe 0.

Kamepa IlIn (atmochepHoro napieHus) coeauHeHa ¢ atMochepoil depe3 BO3IYITHBIA
¢unbTp 13, momemnieHHbIH B Kopiryce 12.

Ot xamepnl IIn kamepy Illn otnenser BepxHsa miomaaka kiamana 4, Kamepa IVn
(ynpasiisionasi) 4uepe3 ApOoCCeIbHbIN KaHall COEUHSIETCS - KaMepol IepeMeHHoro Bakyyma lln.

Komnnekrop nByxTakTHOro ammapata (puc. 2, a) uMeeT JBe Kamepel: Ik -
MOJIOKOCOOPHYIO, COCIUHEHHYI0 MaTpyOKaMu 9 C TIOJCOCKOBBIMH KaMepaMH JOUJIBHBIX
CTaKkaHOB W maTtpyOkoM 8 ¢ Monoko-cOopHukoM, Ik -pacmpenenuTenbHYO, COSAMHEHHBIX C
kamepoii IIn nmynscatopa u 4epe3 pe3nHoBble NaTpyOku 10 ¢ MEKCTEHHBIMU MPOCTPAHCTBAMU
JOWIbHBIX CTAKaHOB.

Puc. 2 ITynucatop pouashHoro ania-
pata AIlY-1:

1, 10 — raikn; 2 — pe3HHOBAad npokaanka:
3 - Kpuwka; 4 — Kaanau;, § — noansT-
HHK Knanaua, 6 — wmemCOpana; 7 — natpy-
6ok nepemenHoro Bakyyma; 8 — kopnyc ka-
Mepul € oapoccesieM; Y — UHAHHAPHYECKOE
Koabo; [/ — wuartpyGox aas MArHCTpaJb-
rore wnaura: 2 -- Kopuyc aysancatopa;
/3 — Bosaywwwit ¢uabtp; /4 — rafika
GuabTpa; /n — Kamepa nNoCcTOAHHOrO BAKYY-
Ma, [In — xamepa MepeMeHHOro BaKyywma;
flin — kamepa nocTosHHOrG arTMmochepHoro
nasaenun; [Vn — ynpasasiowas kamepa ne-
peMerHoro sakyyma, JAp — BHHTOBOR Ka-
Han apoccens

Ha pucynke 4 mpezacraBieHa cxeMa pabOThl JBYXTaKTHOTO JoWJIbHOro ammapata. [lo
LIUIaHTy 2 BakyyM-maructpanu | mepenaercs Ha kamepy Im mynscaTopa, MeMmOpaHa 8 mof
JABJICHUEM BO3/yXa CO CTOPOHBI KaMepbl IVn mogHMMaeT NOANSTHUK € KjIanaHoM 4 U BaKyyM
nepexoauT Ha kamepy IIn. Ot Hee o manry 7 BakyyM npoxoaut K kamepe [In komiekTopa u
pacrpeneinsercs 10 MeXCTEHHBIM KaMepaM JOWIBHBIX CTAKaHOB.

Ot nounbHOW eMKocTH 11 BakyyM mO MOJIOYHOMY HUIAaHTY 6 pacrpocTpaHseTcs Ha
MEXCTEHHbIE KaMepbl CTaKaHOB IPH IMOJHATOM M (PUKCHUPOBAHHOM KJlarmaHe 5 KOJUIEKTOpa.
[IpoucxoauT TakT cocanus (cM. puc 4, a) 1 MOJIOKO U3 COCKOB IIPOXOIUT Yepe3 KOJIEKTOPHYIO
kamepy Ik ¥ MOJIOYHBIH UTaHT 6 B MOJTOKOCOOPHHUK.

Jns mydnieid sBakyaluu MOJIOKa B KOPITyce KOJUIEKTOpa UMEeTCs MPope3b, COOOIaroas
kamepy Ik ¢ atmocdepoil. B xone Takra cocaHus B myiabcaTope Baky; M IO KaHaly 8 U
npoccento 9 nepexoaut Ha kamepy [Vn. Ilpu 3TomM Bo3myx co ctoponsl kamepsl IlIn, neicTBys
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Ha KJanaH 4, nepeBoAUT MeMOpPaHHO-KJIAAHHBIM MEXaHU3M MYJIbCcaTopa B HMKHIOK TO3UIIUIO
(cm. puc. 4, 6) u knanad 4 oTkiaoyaeT kamepy Iln oT Bakyyma kamepsl In. Bo3myx u3 kamepsr
[IIn mo BakyyMHOMY LUIAHTY 7 IPOXOAHUT B MEXKCTEHHBIE KaMepbl CTAKaHOB, CO3JaBasi TaKT
ckartus. B xome Takra ckaTvs BO3QYyX IO JIPOCCEIIBHOMY KaHaly 8 MOCTENEHHO MPOXOAMT B
kamepy IVn, moBblmuas B Heil naBieHue, u noaHuMaer memOpany. Knaman 4 nepekpbiBaeT
kamepbl IlIn u IIn, omHOBpeMeHHO cooOmatorcs kamepsl IIn u In w1 Bakyym mpoxoauT Ha
MEXCTEHHbIE KaMepbl CTaKaHOB, BHOBb CO37aBasi TakT cocaHus. Jlajee BakyyM IEpEXOAMUT Ha
YIPABISIIOLIYIO KAMEPY U MEXAHU3M IMEPEKIIF0UAETCs Ha TAKT CKATHUSA.

g 10
@ fHK

D
I 2
J
Ix 4
—;
8 7

a

Puc. & . Koanekrop AIY-1 mByxrakTHOR (a) n TpextakTHOH (6) Moau(HKauHi:

é - pacnpe_ne.nwre.nb; 2 — xopnyc; 3 — knanaH; 4 — KOpnyc MOJIOKOC6OpHOH KaMephl;
— wanba; 6 -~ wnaunT; 7 — BICTYN-hHKCcaTop, 8 — natpyGoK MONOUNOrO wnaura:

9 — MOnouHLR naTpy6ok; /0 — naTpyGok nepemennoro sakyyma: I/ — wtyuep: /2 — .
XeHb; /3 — memGpana; /4 — kauan P Bakyyma, yuep; cTep

Cxema paboThl TpexTakTHOM Moaupukanuu annapata A/l'Y-1 nmokazaHa Ha pUCyHKe 5.
Konnekrop ammapara (puc. 3, 6) umeer uyeTsipe Kamepol: Ik - mocrossHHOTO Bakyyma, Ik -
MoJioko-cOopHyto, Illk - armocdepHoro maBneHus u 1VK - NEpeMEHHOro BaKyyMma,
COCIMHEHHYIO ¢ MEXKCTEHHBIMU KaMepaMu cTakaHoB u kamepou IIn mynscaropa. Bakyym (puc.
5, a) oT BakyyM-MarucTpanu 1 mocrynaer Ha kamepy ln mynscaropa, bnarogaps armochepromy
JaBJIeHUIO B Kamepe [Vn anactuunas memOpaHa 12 mogHuMaeTcs ¢ MOAMSITHUKOM 3 U KJIallaHOM
4, xoTOpBIl MepekpbIBaeT cooluieHne Mexay kamepamu IIn u Illn, oTKpbIBast mpu 3TOM OKHO
Mexay kamepamu Im u IIn. Bakyym pacnpocrpanserca Ha kamepy IIn m mo muanry 10 Ha
kamepy IVKk, a Takke Ha MeXKCTEHHBIE KaMephl CTaKaHOB. ATMOc(hepHOe JaBlieHHE CO CTOPOHBI
kamepsl [1Ik, nmeromeit kaHaabpl COOOIICHHS ¢ aTMOC(EPHBIM BO3TyXOM, IMOJJHUMAET MEMOpaHy
15 xosekTopa U CBA3aHHBIE € HEll cTepikeHb ¢ KianaHoM 18. ITpu sTom kamepa Ik coobmaercs
¢ moyouHou kamepoi Ilk kosmekTopa W BakyyM OT MOJIOKOIMPOBOJA (MOJIOKO-COOpHUKA) 8
NEPEeXOUT Ha MOJCOCKOBBIE KaMephl CTaKaHOB, (pOpMUpPYS TakT cocaHHs. Bo3HHMKaeT pa3HOCTb
JIaBJICHUM B TEJE€ COCKa W MOJCOCKOBOM Kamepe. MOJOKO MpeoIoneBaeT CONPOTHUBIIEHUE
CUHKTEpa M M3BJIEKAETCS M3 BBIMEHH, IOCTyMas 4yepe3 MOJIOYHYIO KaMmepy KOJUIEKTopa B
MOJIOYHBIHN HUTaHT 6 U Janee B MOJIOKOCOOpHUK. B Xoje TakTa cocaHusi BAKyyM MEpPETeKaeT OT
kamepsl [1n mynbcaropa no npoccensHoMy KaHaimy 11 B kamepy 1Vn (puc. 5, 6). AtmMochepHoe
JIaBJICHUE, NEHCTBYIONIEE HA BEPXHIOKO IJIOMIAJIKY KilanaHa 4 co ctopoHbl kamepsl IlIn, omyctut
knanad. OkHo Mexay kamepamu In u IIn mepekpeiBaercs, a B OKHO, 00pa30BaBIIUECS MEXKIY
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kamepamu IlIn u IIn, BXxoaut armochepHbIil BO3IyX, KOTOPBIA 3aTeM MPOXOAMUT 4Yepe3 Kamepy
IVn, 1 B MEXKCTEHHBIX IPOCTPAHCTBAX CTAKAHOB CO3JIAETCS TAKT CHKATHSL.

v N v

0

ittt bt

€= HO/70KO
~— f030yx

Puc. & Cxema paboThl ABYXTaKTHOrO annapara:
@ — TaKT COCaHHA; 6 — TaKT CHaTHA: fx u In — KaMepel MOCTOAHHOIO BaKyyma KOJAJEKTopa
W nyascatopa; /Ik w //n — kamepnl MEPEMEHHOr0 BaKyyMa KOJJIEKTOpa H nyawcaropa; ///n —

KaMepa MOCTOAHHOro aTMoC(epHoro JaBjaeHHS nyawcartopa; /Vn — ynpasasonan KaMepa

;epeueuuoro Bakyyma nynabcaropa; [/ — BaKyyM-MarucTpanb; 2 — BakyYMiwi  Wwaanr
— MEMODAaHA, 4 — kJdllan; § — KAANdan KOANCKTOPA: 6 ~— MOAOUI b mdanr, 7 — waanr

flepeMeHROro Bakyyma, 8§ — kaHan apoccens; § — npoccenb; /0 — 300TeXHHYECKH CYETYHK
Monoka; /I — monokonposog
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Puc. 4 Cxema paboThi TpexTakTHOro annapara:

@ — TAKT COCAHHA, 0 — TAaKT CXKATHA;, 6 — TAKT OTAWXA: [n H /K — KaMeph noCTOsIHHOrO
Bakyyma; /In w /lx — kamepnl nepemeHHOro BakyyMa; /f/n n Illx — Kamepbl IOCTOSHHOTO
atmocepHoro aasjenus; [Vn — ynpasasowas Kamepa mnepeMeHHoro Bakyyma; [Vg —
pacnpele/HTeNbHas KaMepa NepeMeHROro Bakyyma; /T 4 M — [OLCOCKOBAR H MEKCTEHHAst
KaMepbl CTakaHa; | — BakKyyM-MarucTpasdb, 2 — BAaKyyMHBIA WAAHT, 3 — NOANATHHK: 4 —
KAanaH NynpcaTopa; § — KOMJEKTOP;, 6 — MOJOUHBL WhaHr; 7 — [ACHAbHHH CT&KaH: 8§ —
MOJIOKONIPOBOA; 9 — cockoBas pe3nHa; /0 — waaur nepeMeHHoro Bakyyma, [/ — llpOE!CEJIb-
HblH KaHax; [2 — wmemGpaua; /3 — kaanan: [4 — BO3AywHblH GunsTp; /5 — memGpana

KOJNJIeKTOpA

B xoze takTa cxxatus Bo3nyx u3 kamepsl IIn no kanany 11 neperekaer B kamepy IV, B
KoTOpo# Obu1 BakyyM. B kamepax IlIk u [Vk kosnekTopa naBieHue BeipaBHUBaeTCs. Bo3Hukaer
pasHocTh naBiieHuid Mexay kamepamu Ik u Tk, 3a cuer kotopoitl onmyckaercs kinanad 13. U3
kamepsl [IIk BO3ayxX MpOXOAUT B MOJIOYHYIO KaMEpy KOJUIEKTOPA U MOJCOCKOBBIE IIPOCTPAHCTBA
CTaKaHOB, CO3/laBasi TAKT OTAbIXa (CM. puc. 5, B). B mynbcarope naBnenue Bo3ayxa B kamepe [Vn
BO3pacTaeT M TaK Kak IUJIONIaghr MeMOpaHbl Oojibllle IJIOLIAJIKU JaBieHUs KiamaHa 4, TO
JIeiCTBHE CHJIbI, HAPaBJIECHHOE BBEPX, MOJHUMAET MeMOpaHy C KjamaHoM 4, OTceKas NMPUTOK
Bo3ayxa B kamepy IIn u3 kameps! IlIn u oTkpbIBas myTh BakyyMy HU3 kamepsl In B kamepy IIn u
Jajiee B MEKCTEHHbIE KaMepbl CTaKaHOB C IOCJENYIOIMM (OPMHUPOBAHHEM TaKTa COCAHUS.
3areM MOCJIENOBATEIbHOCTh TAaKTOB IOBTOpsAETCA. YacTora CMEHBl TaKTOB 3aBHCHUT OT
COIIPOTHUBIIEHUS JPOCCENbHOTO KaHana 11 (ero /IMHBI M ceueHusl) MpOXOoXxAEeHUs Bo3ayxa. Bo
n30exaHue M3MEHEHUs pexuma paboThl BCIEJCTBHE 3arps3HEHHOCTU BO3AYyXa U OCAXKAECHUU
NBUTH B JpOcCcerie MyJbcarop oOcHamieH (uibTpoM 14 ¢ OyMaXXHBIM HAINOJHUTENEM U3
UTJIONIPOOMBHOIO HETKAHOTO MaTepuala, YyTo MO3BOJIET UCKIIOUUTH MOMaJaHNe MEXaHUYECKHX
IpuMecell B YIPABISIOMIME KaMepbl MYJIbCATOPbl M MEKCTEHHOE IPOCTPAHCTBO JOWJIBHBIX
CTaKaHOB.

Jownbnslii anmapat «Bosray - TpeXTaKTHBIA, OH COCTOUT U3

napar JouiabHoro Beapa 1 (puc. 1), kppliku 2, nmysnbcaTtopa 3, MOJIOUHOTO

’KMMe II1aHra 0, BO3AYIIHOIO LUTaHra 5', KOJJIEKTopa 7 U YeThlpeX JAOWJIbHBIX CTaKaHOB
IIpu noennu B Belpa B MOJIOYHBIH IIJIAHT 6 H

JSIIOT CTEKJISIHHYIO TPYOKY.

JlounbHBINA CTakaH MpeACTaBisieT COO0M aTIOMHUHHUEBYIO T'MIIb3Y 12 ¢ COCKOBOM pe3sMHOM
OT crakaHa OTXOAST MOJIOYHBIN 9 U BakyyMHbII 8 maTpyOKH.

CockoBas pe3nHa - NWJIMHAPUYECKUI CTakaH JUIMHON 155 B BepxHE#l 4yacTu, KOTOPOro
uMeeTcsl NpUCOCOK. HIDKHMI KOHEI[ COCKOBOM pPE3WHBI COEIMHEH C MOJIOYHON TpyOKoi
METaJUIMYECKUM KOJIBL[OM.
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Puc. 6 JlownbHbIi anmapat «Bonray:

1-Benpo, 2 — kpellka Beapa, 3 — mysibcaTop, 4 — 3aKUM MOJIOYHOTO IUIAHTA, 5 —
BO3JYIIHBIA [UTAHT, 6 — MOJIOYHBIA LUIAHT, 7 — KOJJIEKTOp, 8 — BaKyyMHbII maTpyOok, 9 —
MOJIOUHBIN matpybok, 10 — coeauHuTenpbHOE KOibLO, 11 — cockoBast pe3uHa, 12 — rumb3a
crakaHa, 13 — JOMJIbHBIM CTaKaHbI

Bo BpeMsi nmoeHHS CTakaHbI XOpOIIO YAEPKHUBAIOTCS HA COCKaX TaK Kak B MPUCOCKE
BCEI'/la COXpaHsEeTCsl HEOOJBIION BaKyyM.

HownbHoe Beapo, BMemaromee 20 J1, repMETUYECKHA 3aKPBITO KPBIIIKOW C PE3MHOBOM
MIPOKJIAJIKOM, B pe3ysibTaTe 4ero B BEApPE M KaMepe KOJUIEKTOpa MOJAEPKUBAETCS MMOCTOSHHBIN
BakyyM. Ha KpblIlIKe yKpereHbl MyIbCcaTop, MOJIOUHBIN MaTpyOoK, KiIamaH Jijisl BITycka BO3AyXa
B BEJIPO U pyuKa, BEpPXHSSA 4acTh KOTOPOU BBINIOJIHEHA B BUAE rpedeHku. [Ipu momonu rpebeHku
Iy’Ka BeJpa IUIOTHO NMPMKUMAET KPBIIIKY K TOPJIOBUHE BeApa. ITO MPEAOXPaHIET KPBILIIKY C
AOWJIBHBIMHA CTaKaHaMHM OT OIMPOKUJABIBAHUSA ITPU IICPECHOCKE aIlrapara.

['pebenka nMeeT ABa KproYka, OJMH W3 HUX MpeAHa3HaueH MOJBEUINBAHUS ammapaTa 3a
KPOHIITENH KOJUIEKTOPA, a APYrOW IOJIb3yeTCsl KaK pydkKa BO BpEMs MEPEIMBAHMS MOJIOKA W3
JIOWJIBHOTO BeJpa B OUIOH.

[TynbcaTop NpUKpEIUIeH K KOpIycy KaMepbl oOpaTHOro kiamaHa. Bo Bpemsi paGoTbl
BO3JIyX OTKAUMBAETCS W3 IMYJIbCaTOp MOWIBHOTO Beapa. llpu sToM o0OpaTHBIA KiamaH
MOJIHUMAETCsl U CBOOOJIHO MPOITyCKaeT Bo3AyX. B ciyyae moHmxkeHUs BaKkyyMa B TpU MPOBOJE
0oOpaTHBIN KJamaH OMYCKaeTCsl B THE3/I0 M HE MPOIYCKAeT BO31yX W3 TPyOOIIpOBOJa B BEIpO,
MpeIoXpaHssi MOJIOKO OT 3arpsi3HeHUs. DTO 0COOEHHO BaXKHO INpH CHAJaHUH MarucTpalbHOTO
BaKyyMHOTO IIIJIaHTa ¢ KpaHa TPyOompoBoa.

B Tom cnywae, korma ammaparT HMCHOJb3yeTCS Ha JOWIbHOW IUIOIIAJKE, MYJIbCaTop
MOHTHPYIOT Ha CHENHaTbHOM INTYIEpe, 3aKpelJICHHOM Ha BaKyyMHOM TpyOOIpoOBOJIE
YCTAHOBKHU.

Jlnst OTKIIOYEeHHs] JOWIBHBIX CTaKaHOB OT Belpa Ha MOJOYHOM IIUIAHTE armmapara
HUMECTCS 3aKUM.

Cxema paboThl TPEXTaKTHOTO JOUJBHOTO arapara MpeicTaBieHa Ha PUCYHKe 2 (B TOT
MOMEHT, Korjna pnaBieHue B kamepe [I-IV mymnbcaropa paBHO armocheprHomy). Kmaman 7
nynscaTopa ¢ MeMOpaHoil 9 HaxonsTcs BHH3Y U coeauHstoT kamepwl I[1-1 u TI-11, 3akpbiB
noctymn armocepHoMy Bo3ayxy B kamepy II-11. Takum obOpazom, B kamepax K-11 u K-V
KOJUIEKTOpa, a TaKkKe B MEKCTEHHBIX MPOCTPAHCTB JOWIBHBIX CTaKaHOB 00pa3yercs BaKyyM.
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OpnHOBpEMEHHO M3 NOJCOCKOBOro mnpocrpaHcTBa udepe3 kamepbl K-1 m K-11 komnexropa
oTcachlBaeTcs BO3AYyX. B pe3ynbraTte B JOMJIBHOM CTakaHe (MO COCKOM M B MEXCTEHHOM
MIPOCTPAHCTBE) 00pa3yeTcs BaKyyM, IPOUCXOIUT TAKT COCAHMS.

ITon naBnenueM Bo3ayxa, Haxonsuierocs B kamepe I1-IV nynecaropa, memOpaHa I10THO
npmwxumaercs k kamepe [1-11. Bo3nyx u3 kamepsl I1-1V uepes xanan 11 nepexoaut B kamepy I1-
Il. Cuna, nprwxumaromas MeMOpaHy, ociabeBaeT, U OAHOBPEMEHHO pacTeT CUJIa, AeHCTBYIOLIas
Ha MeMOpany 9 BBepx, noromy 4to B kamepe I1-I1I gaBnenue Bceraa arMmocdepHoe, a B Kamepe
[1I-1V yBenuumBaercs BakyyM. HacTynaer Takoil MOMEHT, KOT/Ia CyMMa CHUJI, JCHCTBYIOIIUX Ha
MeMOpaHy BBEPX, CTAHOBUTCSI OOJbINE CHIIBI, IEHCTBYIOIIEH Ha KiamaH 7 (K 9TOMY BPEMCHH B
I1-IV kamepe mynbcaTopa yCTaHaBIMBAETCS BaKyyM), U MeMOpaHa CO CTEp)KHEM MEpPeXOIuT B
BepxHee mnonoxkenue. Ilpu srom kamepst [1-11 u II-1II mynecatopa coemunsitores (puc. 2, 6),
aTMoc(epHBIA BO3IyX 3amoJiHAeT mocienoBareiabHo kamepy I1-11, kamepy K-IV u MexcrenHbie
IIPOCTPAHCTBA JJOUJIBIIBIX CTAKAHOB.

Ecnu B moicockoBOM IPOCTPAHCTBE CTaKaHa BaKyyM, a B MEXKCTEHHOM aTMoc(epHoe
JaBJICHUE, pEe3MHA CXKMMAETCS M MPOMCXOJIUT TAKT cxaTusl. Bo BpeMs TakTa cocaHUs U CKaTus
KJIallaH KOJUIEKTOpa IUIOTHO HPUXKAT KBEPXY, MOTOMY 4YTO IUIOIIA[L MeMOpaHbl OoJiblle, YyeM
BEpXHsIsl IIIOCKOCTh pe3uHoBoro kianaHa 4. Korpa xamepa K-IV kosmiexkTtopa 3amosHsieTcs
aTMoc(epHBIM BO31yXoM (puc. 2, B), Ha MeMOpaHy KianaHa 4 JIeificTByeT cuia, HarpaBlieHHas
BHU3. [Ipu 3TOM Knaman omyckaetcs, coeaunsis kamepsl K-11 u K-1II xomiekropa mexny coboi
U OJIHOBpEeMEHHO nepekpbiBasi Bxoa B kamepy K-I. Atmocdepsbiii Bo3nyx u3 kamepst K-lll
yepe3 kamepy K-II mo MonouyHsIM TpyOKaMm JOWIBHBIX CTAaKaHOB IOCTYNAaeT B IOACOCKOBOE
IIPOCTPAHCTBO, M COCKOBAsl Pe3MHA BOCCTAHABIMBAET LMIMHAPUYECKYIO (OpPMY 3a CUET CBOUX
YIIPYTUX CBOKMCTB, B TIOJICOCKOBOM IPOCTPAHCTBE JIaBJICHHWE PABHO aTMOC(HEPHOMY: HACTYIAeT
TPETUM TAKT OTIBIX.

Hossie nounbHble annapatel «Hypnar», pazpadoransl Poccuiickumu crienuaiicraMu ¢
HCIIOJIb30BAHUEM MHPOBOTO OIBITa B M3rOTOBJICHHUM JOWIbHBIX alllaparoB M Yy4eTOM
TpeboBanuit  Poccuiickux mnpousBoauteneit Mosoka. JlownpHbiii  anmapar  «Hypmar»
npeJHa3HaueH Juis OBICTPOrO M IOJIHOTO BbIIAaWBAaHUS BBICOKOYJOWHBIX KOPOB Ha MOJIOUHBIX
(depmax 000pyIOBaHHBIX MOJIOKOIIPOBOJIAMH BCEX TUIIOB M JUIsl IOEHUSI B IOWJIbHBIE BEJpa.

OcHoBHble oTinuMs annapata «HypaaT» oT paHee BblIycKaBIIMXCS B Poccuu JOUIIBHBIX
anmapaToB 3aKII0YaeTCA B CIEAYIOIIEM:

1. Cucrema JBOMHOrO BakyyMa - oOJerdaeT B3aMMOJEHCTBHE MEXIY KOpOBOIi,
JOWJIBHOW YCTaHOBKOW W omepartopoM. CucreMa JBOMHOTO BaKyyMa KOHTPOJIUPYET XapaKTep
MOJIOKOOT/IauH, U B COOTBETCTBUU C 3TUM H3MEHSET PEXUM palboThl anmnapara odecreunBasi TpU
(a3bl 10eHus:

daza cTUMYIALMH (MATKUM MaccaXk COCKOB) - HAUMHAETCS NPU HU3KOM YPOBHE Bakyyma
B 33 klla mocne Toro, kak ornepaTop MOJCOEIUHSET annapar K KOpoBe U MPOAOHKAETCS 10 TEX
MOp MOKa YpOBEHb MOJIOKOOTAAa4YH He npeBbIcuT 200 r/MuH.

@®a3a OCHOBHOI'O JIO€HUS - HAYUHAETCSI IPU JOCTUKEHUH YPOBHSI MOJIOKOOTJAul CBBILIE
200 r/muH. Ypoenb Bakyyma 50 kIla oGecrieunBaroT ObICTpOE JOEHHE KOPOB

3akmrounTenbHas (a3a - HacTymaeT KOrja MoJioKooTmada magaet Hwke 200 r/MuH, B
STOT MOMEHT ammapar NepexoAUT Ha pPabdoTy B peXHMe HHU3KOro Bakyyma. [Ipu 3Tom OH
BBITIOJTHSIET TAaKOU e Macca)k COCKOB BBIMEHHU, KaK U BO BpeMsl (pa3bl CTUMYJISIIUU.

Takum oOpa3oMm, cuctema JABOHHOro Bakyyma yBenuumBaeT Ha 20..25% , otmauy,
UCKJIIOYasi BO3MOXKHOCTH TPaBMHUPOBAaHUE COCKOB BBIMEHM U MPAKTUUYECKH HCKIIOYAET
3a00JeBaHNE KOPOB MAaCTHTOM.

2. IIneBMaTHyeCKUH MyIbCATOP MOKAPHOTO TOEHUsS 0OecieunBaeT 0oJjiee JIerkoe J0eHue
KOPOBBI, OTHOBPEMEHHO JIOMTCS TOJIBKO J1Ba cocKa. l[puMeHenune mynscaTopa nos3 JIOKOPOBO/IE,
JUKBUJIMPOBATH MOJIOYHBIE NMPOOKH M YIYULIUTh KaYECTBO MOJIOKA 3a CUET CHUKEHHS MOTeph
KHpa.
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3. Komnektop ¢ yBenmueHHbIM 00BeMOM 10 225 cM3 - TO3BOJSIET YMEHBIIHUTH
o0Opa3oBaHHe I€HbI, COXPAaHUTh KauecTBO MoJIoOKa. BakyymHoe KojeOaHHS B KOJUIEKTOpE
cHkeHbl Ha 50 %.

Jns npumeHeHuss AowibHBIX anmapatoB «Hypnat» He TpeOyercs mnepenenox
CYILIECTBYIOIIUX MOJIOKOIIPOBOJIOB.

K skcryatanuu anmapara JOMYCKAIOTCs JIMIA, TPOIIEIIINE CIEUAIbHYIO OJITOTOBKY
10 MAIIMHHOMY JJO€HHIO KOPOB M U3YUUBIIHE PYKOBOJCTBO MO IKCILTyaTal|u.

B nanHom pedepate npeacTaBieHsl aBa UCIoaHeHUs anmapara: anmnapat [TAJ] 00.000 u
armapat ITA/J] 00.000-01.

OIIMCAHUE U PABOTA U3JAEJINA

Ha3znauenue uznenus.

Armnmapar mnpegHazHaueH IS KOMIUIEKTAllUM CHCTEM MAalIMHHOIO JIOCHHS B
MOJIOKOIIPOBOJ, MU CHUCTEM MAIIMHHOIO JOCHHsS B Benpo. ba3zoBoe ucnonHenue anmnapara [TA]]
00.000 mpeaHa3Ha4Ye€HO IJi CHCTEM JOCHHUS B MOJIOKOIPOBOJ, MCHoJIHEHUE amnmapara [TA/]
00.000-01 - mnst cucteM JOEHUS B BEIPO.

Armnapar 3KCIUTyaTUPYETCsl COBMECTHO C JH000i JOWUIBHONW YCTAaHOBKOM WJIM arperaTom,
UMerolmMX Bakyymmerpudeckoe nasienue S50 klla.

Amnmapar oOecrieunBaeT JBa YPOBHsSI BaKyyma MpHU JOiKe, KOHTPOIUPYET XapakTep
MOJIOKOOTJIaYH ¥ B COOTBETCTBUH C 3TUM aBTOMATUYECKH U3MEHSET PEXKUM JTONKH.

[IpumeneHue ammapara IO3BOJSET MAaKCHUMAlbHO MPHUOIU3UTH MPOIECC MAITMHHOU
JOMKM K €CTECTBEHHOMY IIPOIIeCCYy, TMPEJOTBPATUTh TPABMHUPOBAHUE COCKOB BBIMEHH,
MPAKTUYECKH HUCKIIOYUTh 3a00JieBaHME KOPOB MACTUTOM M yBenuuuTh Ha 20 — 25 %
MOJIOKOOT/Iauy.

TexHUYeCKHE XapaKTEPUCTUKU MTPUBEICHBI B Tabnuiie |

HaumenoBanue napamerpa, pa3MepHOCTh  3HAYEHUE MTapamMeTpa

1. Iluraromiee BakyyM MeTpuueckoe aasieHue, klla 50

2. KonuuecTBo CTyneHe ypoBHS BaKyyMa, CO3/JaBa€MbIX armapaTomM 2

3. Pexxum noeHus 3 Tpexda3zHblit

4. BakyymMeTpHuecKoe 1aBlieHUE, co3aBaeMoe amnmnaparom, klla:

5. HacroTta nmynbcauui, myj/MuH: 45

6. YpoBeHb MOJOKOOTAAYH, MPH KOTOPOM TPOHMCXOIUT TEPEKIIOYCHHE PEKUMOB
ammapara, I/MUH 200

7. OTHOCHUTENLHAS JJINTEIHLHOCTE TAKTOB, %!

CikaTus, cocaHus 40...43, 60...57

8. Macca anmapara 0e3 yrmakoBKH, KT, HE OoJiee 1,6

AnmnapaT usroraBiMBaercs JByX wucnoiHeHuit: ammapat [TAJl 00.000 ¢ Oxokom
yopasierus [TAJl 01.000 — mst cuctem noeHust B mojokonpoo; anmapat [TAJ] 00.000-01 ¢
6moxom ynpasnenus. [IAJ] 01.000-01 — quis cuctem 10eHHS B BEAPO.
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M6

Puc. 1 O0Gmuit B annapara, yCTaHOBIEHHOTO B MOJIOKOIIPOBO/I:

1- nounbpHBIN CcTakaH; 2- COCKOBas pe3uHa; 3- TpyoOkKa; 4- KOJJIEKTOp; 5-
MOJIOYHBIH 1IUTaHT; 6- OJIOK yIpaBieHus; 7- NpUeMHHK; 8- ckoba; 9- mysibcarop;
11- pyuka AJIM.53.001-0); 12- BakyymmpoBos; 13- MosmokonpoBo; 14- BaKyyMHBIi

nuIaHr; 15- MooyHsIi nuTaHT; 16- HUTaHT MepeMeHHOTro AaBICHUS

YcrpoiictBo 1 pabora

OO6mme cBeneHus. Ammapar TPeACTaBiIseT CcoOOW BaKyyMHOE MEXaHHUYECKOE
YCTPOMCTBO, MUTAOILEECS OT JIMHUM MTOCTOSIHHOTO Bakyyma 50 kI]a.

Anmapar obecrieunBaeT JBa ypOBHSI BaKyyMa: YpoBeHb HU3KOTO Bakyyma (33 klla) m
ypoBeHb BeIcOKOTro Bakyyma (50 kIla).

KoHncTpykiusi anmapata aBTOMAaTUYECKHM KOHTPOJHUPYET B MpoIlecce JOWKH YpPOBEHb
MOJIOKOOT/Ia4l KOPOBBI (KOJIMYECTBO BBIACISEMOrO0 KOPOBOW MOJOKA B €IMHHILY BPEMEHH) U
peryiupyer ypoBeHb BaKyyMa B 3aBUCUMOCTH OT KOHKPETHOTO YPOBHSI MOJIOKOOT/IauH.

[Tpu ypoBHe MonokooTnaun MeHee 200 r/MuH anmapaT 00ecreunBaeT ypoBeHb HU3KOTO
BaKyyMma, Ip1 Mosokootnade 6osee 200 r/MUH - ypOBEHb BBICOKOTO BaKyyMa.

[Tpuniun paboTsl.

@OYHKIMOHAIBHO amnmnapaT MOXKHO pa3feliuTh Ha YeThlpe OJoKa: TaTYMK MOJOKOOTAAYH,
JBYXIIO3ULIMOHHBII IBYXIIOJIOCTHOM BaKyyMHBIN PEYKTOP, 3a1aTYUK IIyJIbCOB U KOJUIEKTOP.

[IpuHIMI neicTBUA ammapara CIEIYIOLIUKA: B JAaTYUKE MOJOKOOTIAYd IPOUCXOJUT
CpPaBHEHHE JEMCTBUTEIBLHOIO YPOBHS MOJIOKOOTAuH C 3aJJaHHBIM YPOBHEM, U B 3aBUCUMOCTHU OT
COOTHOIICHUS ACUCTBUTENBHOIO M 3aJlaHHOTO YPOBHEH MOJIOKOOTJA4YM MAarHUTHBINA KilallaH,
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PacrnosoKEHHbIH B BAKYYMHOM PEAYKTOPE, IEPEBOAUT BaKyyMHBII PEAYKTOP C OJHOIO YPOBHS
BaKyyMa Ha JApPYrod. YpOBEHb BaKyyma, CO3JaHHbI BAaKyyMHBIM PEAYKTOPOM, ONpEIEsieT
CO3/1aBaEMYIO 33JJaTYUKOM IyJIbCOB YaCTOTY CMEHBI TAKTOB C3KAaTUS U COCAHUSI.

Cxema paboueco npoyecca X0a00UbHOU MAULUHDL.
[TapoBast xommpeccroHHas (GpeoHOBas XOJOAWIbHAs MamuHa (puc. l)mpencraBiseT
co00if 3aMKHYTYIO T'€pPMETUYHYIO CHCTEMY, COCTOALIYIO M3 YEThIPEX OCHOBHBIX 3JIEMEHTOB:
Kommpeccopa 1, koHneHcaropa 2, peryiupyromnero BeHTHII 3uucnapuTens 4.
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Puc. 1 Cxema komnpeccuonnoit xonoounvroii ycmanosku: 1 - komrpeccop; 2-
KOH/IEHCATOp; 3-peryaupyonuil BeHTUIb; 4-ucapuTesb

Puc. 2 Cxema paboThl MOPIIHEBOTO KOMIIpeccopa: 1 — Kiamnansl, 2 — HWIMHID,
3 — Mop1uIeHb, 4 — MATYHHO-KPUBOILIUITHBIN MEXaHU3M, 5 - MaXOBHUK

KOMHpCCCOp (pI/IC 2)Hpe,Z[Ha3Ha‘-ICH IJi1 OTCaCbIBaAHUA IMapOB Q)peOHa N3 HUCIApUTCIIA,
nmoaacpKaHd B HEM IIOHMIXKCHHOI'O JAaBJICHUSA HCXKATUA I1apOB (bpeOHa A0 OaBJICHUA, IIpH
KOTOPOM CTAaHOBUTCA BO3MOXKHOM MX KOHACHCAIUsI.
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Komnpeccop nopuiHeBoro tumna. OH COCTOUT U3 BEPTHKAIBHOIO IWJIMHAPA, BBEPXHEU
YacTH KOTOPOIO HAaxOAMTCsA KiallaHHAasg KOpoOKa €O BCACchIBAIOIIMM HMHArHETATEIbHBIM
KJ1anaHamu. BHyTpu nuimHApa npy MoMoIy. MaTyHHO-KPUBOIIUIIHOIO MEXaHU3Ma COBEpPILAET
BO3BPATHO-IIOCTYNATEIbHOE JBIKCHHE NMOpLIeHb. [Ipy ABMKEHMH NOpIIHS BHHU3 OTKPBIBAETCS
BCACBIBAIONINI KJIallaH MIIapbl (pPeoHa 3aroyHA0T IMHAP. HarneraTenpHbIi KIaman mpu 3ToM
3aKpBIT.

IIpu nBHKEHMH MOPLIHA BBEPX BCACBIBAIOLIMI KiaNaH 3akpsiBactcs. Ilopmens coxxumaer
mapbl, B pe3yJbTaTe 4ero MX TeMmIeparypa Bo3pacraeT. Korna paBiieHHME cXaTblX IIapoB
IIPEBBICUT JIABJICHUE BKOHJEHCATOPE, OTKPBHIBAETCSI HArHETATENbHBIM KJAallaH HIOPIIEHb
BBITAJIKMBACT Mapbl U3 LWIMHIPA B KOHIEHCATOP.

B konzeHcaTope IBMXKYIIHMECS IO 3MEEBUKY Harperbie Mapbl (peoHa OXIaKAAI0TCS
BO3AYXOM (WM BOAOH) HKOHAeHcHpyroTcs. JKuakuit ¢GpeoH IMocTynaeT Kperyiupyrouemy
BEHTUJIIO MUEPE3 HETO BUCIAPUTEIND.

Perynupyrommii BEHTWIIb aBTOMaTUYECKH PETYIMPYET KOJUYECTBO MPOXOIALIETO Yepes
HET0 XHUJIKOTro (ppeoHa B3aBHCHMOCTH OT HM3MEHEHHUS TEIUIOBOW HArpy3KH HCIAPHUTENS: NpU
O0Jb1IOM TEMI0BOM Harpyske ppeoHa Npoxo uT OoJbIle, TPH MEHbIIEH -MEHbIIIE.

BcenencTeue manoro cedeHusi MpOXOJAHOTO OTBEPCTHUS PETYIUPYIOIIEro BEHTWIS (PEOHY
IPUXOJUTCS MPEOA0IEBATHO0IBIIOE CONPOTUBICHNE. ATaK KaK JaBJICHHE BHUCIIAPUTENE HUXKE,
YeM BKOHJIEHCATOpe, TO JaBleHHE (peoHa, MOCTYMUBIIETO Yepe3 PeryIHpyOUINid BEeHTHIb B
UCIapUTeNb, PE3KO MajaeT. 31ech (peoH KHUMMT, NpeBpamiaercs Brnap. Huskoe naBieHue B
UCTIapUTENIe ONpEAeseT HU3KYI0 TeMIIepaTypy KHIIEHHUS IMOCTymamomero BHero ¢peona. [Ipu
KUIIEHUH (PPEOH MOrJIoLaeT Ternso, 3a0upast ero yoxaakaaeMoro o0beKTa.

[To mepe mnponBwxkeHuss (¢peoHa MO KaHaIy HCHAPUTEISIKOJIMYECTBO IKHUAKOCTU
YMEHBIIIaeTCsl, a KOJIMYeCTBO mapoB ¢peoHa Bo3pactaer. Cyxue, meperperbie napsl ¢GppeoHa
0TCacChIBAIOTCS U3 UCIIAPUTEIISI KOMIIPECCOPOM U IIUKJI IOBTOPSETCS.

OtcaceiBaHue TMapoB (peoHa U3 UCHAPUTENS, MX CXKAaThe, BbITAJKUBAHUE U3
KOMIIpeccOpa, JBHMKEHUE IO KOHJAEHCATOpY HIPOXOJ Yepe3 peryjupyromuid BEHTHIIb
IIPOUCXOJAT 3@ CUET MEXaHUYECKOW YHEPTUU JIBUraTellsl KOMIIpECCOpa.

Aemomamuueckan napoeas KOMNPECCUOHHAA (PpeoHo6as X0100UnbHAA YCMAHOBKA
MXY-8CcripoOMeXyTOUHBIM ~ XJIAJOHOCUTENIEM  -BOJOM  HMBO3AYIIHBIM  OXJIAXKICHHEM
KOHJ/IEHCATopa TpeaHa3HayeHa Juis paboThl BCOCTaBe NOWIBHBIX ycTaHOBOK AJIM-8, V]IE-8,
YT-6 umist oXimakAeHUss MOJIOKA IIPU €ro XpaHeHHH, aTakKe MOXKET ObITh MCIOJIb30BaHA Kak
HCTOYHUK 000POTHON XOJI0JHOM BOBI IPU OXJIAXKIEHUU JAPYTUX MPOTYKTOB.

XonoaunpHas ycraHoBka MXYVY-8C (puc. 3)COCTOMT M3 METAJUIMYECKOW BaHHBI,
3aMoJHAEMON BOOH (aKKyMyJsITOp XoJioza). BHyTpu BaHHBI (B BOJE) PacHOIOKEHBI MMaHETH
ucnaputens 8. Hax BaHHON ycTaHOBieHa pama M3 TpyO, KOTOpas OJHOBPEMEHHO CIIYXKHUT
pecuBepom 3.

Ha pame-pecuBepe CMOHTHpPOBaHBI: KOMIpeccop lcanekTpoaBurareiaeM, KOHACHCATOP
2COCEBbIM  DJIEKTPOBEHTIUIATOPOM, (QMIBTp-OoCylIuTeNb 4, TEMIO00OMEHHUK 5, NpuOOpHI
yrpaBiieHUsl. BKOMIUIEKT yCTaHOBKM BXOIMT IIEHTPOOEKHBIH HACOC CAIEKTPOJABHUraTEIIEM,
WCIOJIb3YEMBIN JUIS IT0aYU BOJIbI U3 aKKYMYJISITOpA X0JI0/a KMECTY OXJIaKICHHUS MOJIOKa.

B xagectBe xmamoareHta wucnoib3yercs (peon-12. @peon 12 mpu armochepHOM
JABJICHUN KUIIUT TNpPH TeMmreparype MHHYC 29,8 °C.BBoze HepacTBOpUM, Oe3BpeleH s
YeJI0BEKa MMMILEBBIX NPOAYKTOB. O4eHb TeKyd. [Ipn conpUKOCHOBEHUHU COTKPBITHIM INIAMEHEM
o0pa3syeT S7J0BUTOE BEIIECTBO -(DOCTEH.
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Puc. 3 Cxema xonoaunpHO# yctaHoBkM MXVY-8C: 1 — koMmpeccop,
2 — KOHJIEHCATOp, 3 — pecuBep, 4 — PUILTP-OCYMIHUTEND, S — TEIIIOOOMCHHUK,
6 — cMOTpPOBOE CTEKII0, 7 — TEPMOPETyTUPYIOUINI BEHTUI, 8 — MaHEIH UCTIapUTens, 9 —
BaHHA aKKyMYJISITOpa X0JI0IHOM BoAbI, 10 — pene naBineHus

KomnpeccopdpeoHOBbIii, HENPSMOTOYHBIA  JBYXIMJIMHAPOBBI  CBEPTUKAIHHBIM
pacroyio’keHueM LUIMHIPOB, CBO3IYIIHBIM oxjaxaeHueM. OH oTcachlBaeT napel (peoHa u3
VICTIApUTENsS HMIIOJNEPXKNBAcT BHeM Hi3koe masienne 0,1..0,2 MIla (okomo 1..2xrc/m?).
OrtcacsiBaeMble (DPEOHOBBIE APl KOMIIPEecCOpoM cokumarorest a0 1...1,2 MITa (10...12 KFC/CMZ).
IIpu stom TemmepaTypa mapoB ¢peoHa HogHuUMaercs 10 57..77 OC. 3arem rOpsSIYME IapbI
(dpeoHa nocTynarT B KOHJIEHCATOP.

KonaencaroppeOpucro-Tpyouarslii  CBO3IYIIHBIM  OXJaXAeHHWEM.  lloBepxHOCTH
oxmaxaeHns okono 60 M2 B KoHIeHcaTope Taphl (peoHa OXIAKTAIOTCH BO3LYXOM,
IIPOCACHIBAEMBIM. BEHTHIISTOPOM, 10 TeMIepaTypsl Kounencarun okosno 30 °C. XKunxuit dpeon
U3 KOHJIEHCcAaTopa CTEKaeT B pecuBep-Hakonurtesnb. M3 pecuBepa ¢peon mocrymaer B GuibTp-
OCYIIUTEh;

POuabTp-oCcyIMTeNbIIPEAHA3HAYESH IS TOTJIOIEHHs BJIard M3 >KUAKOro (peoHa, Tak
KaK Karum cBOOOJIHOW BIIard, OKa3aBIIEHCs BO (peoHe, 3aMep3al0T BPETryIUPYIOIIEM BEHTHIIE U
HapymarT paboTy MamuHbl. PabodnMm BemecTBOM Uil  (HIBTPA-OCYLIUTENS SBISETCA
cellMKarenb, KOTOPBIA TMpeacTaBisieT co0oil OeclBETHbIE WJIM TOJyOOBaThle KPHCTAJLIbI
KPEMHMEBOM KHCIIOTHI, CIIOCOOHBIE NOorIomaTh Biary BkoundectBe 10% k coOCTBeHHOM Macce.
OuUIbTP-OCYMIUTENh MOHTUPYIOT HA KHUIKOCTHOM JIMHUN YCTAHOBKHU.

TennooOMeHHUK-TOPU30HTANIbHBINH, 3MEEBUKOBBIN, TPEX3aXOIHbIH, CIIOBEPXHOCTHIO
TEMIOOOMEHa ~ OKONO,4 M°, MAKCHMAIbHBIM  JOMYCTHMBIM  PabOYnM  JaBIICHHEM
(u306bITOUHBIM), paBHbIM 1,2 MIla st sxuakoro ¢ppeona u0,8 MIla ans razoobpazHoro.

OH npencTaBisieT cOO0M MIJIMHIPUIECKYIO CTATBHYIO TPYOy, BHYTPH KOTOPOI MTOMEIICH
TPEX3aXO/JHbIH 3MeeBUK U3 MeqHON TpyOku. Ilo crampHON TpyOe ABMKYyTCs mapsl gpeona. Ilo
3MEEBUKY TPOTUBOTOKOM TIPOXOIUT JKUAKHNA (ppeoH. Jlamee depe3 TepMOpETYIUPYIOMIHA
BEHTHJIb JKUJKMHA (pPEoH MOCTymaeT BHCHapurenb. B ucnapumenexuaxuil (peoH KUIUT,
npeBpamaercs B map. Kunsmmii QpeoH OTHHMaeT TEIUI0 YTEIUIOHOCHUTENS, HaXOMSIIeTOCs
BBaHHe. [lo Mepe mnpoaBmkeHuss (peoHa NO KaHAIy HCHApUTENs KOJIMYECTBO HKUIKOCTU
YMEHBIIAETCs, a KOJIMYECTBO IapoB, OOpa30BaBIIMXCS Bpe3yJibTaTe KHIICHHS, BO3pacTaeT.
Cyxue, neperpersie napsl (hpeoHa HCIapuTes oTcachiBatoTcs koMipeccopoM. Ho, mpexie uem
MOTTaCTh  BKOMITPECCOp, Tapbl (peoHa MPOXOIMAT Uepe3 TEeIUIOOOMEHHHWK, TA€ OHHU
noJiorpeBaroTcst 10 Temmeparypel, Omuskoit k273 K(0'C), mpoxoasiiuMm BHYTPH MEIHBIX
3MEEBHUKOBBIX TPYOOK TEIUIBIM KUJIKUM (PpeoHOM.
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Puc. 4 Pene naBnenus:
a -paboyee NoJ0XKeHHE; O-cpaboTall CHIIb(OH MpeccocTaTa; B-cpadoTall CHiib(HOoH
MaHOKOHTpoJUIepa; 1-mpeccocTar; 2 -MaHOKOHTPOJIIED; 3-MarHuT;
4 -3eKTpUYECKHE KOHTAKTHI; D-KOHTAKTHas MJIaCTUHA; 6-MEXaHNU3M BBIKIIIOUCHMS;
7-npoBoja; 8-npyxwuna; 9-peruar; 10 -npyxuna; 11 —I"-00pa3HsbIii peraar

Aemomamuueckue npuoopetMXY-8C(pene naBieHusl, TEPMOPETYIUPYIOLUINA BEHTHIb,
TEepMOpeNe WAAaTYNK TEeMIepaTyphl) Jar0T BO3MOKHOCTH TOJICPKMBATh B3aJaHHBIX Ipeenax
JaBlieHHe (QpeoHa Ha JMHUAX BBICOKOTO HMHHU3KOIO JaBJIEHUS, DPErYJIHPOBaTh 3alOJIHEHHE
UCTIAPUTENS JKUIAKUM (PPEOHOM, aTakkKe TOJEPKUBATh B aKKyMYJSTOPE XOJOJa 3aJaHHYIO
TeMIIepaTypy napoB ¢ppeoHa MpHu 3aMOpaKMBaHUM JIbJ1a U33JAHHYIO TEMIEpaTypy BOJbI.

PenenaBneHUsICITY>)KUT JIJIs1 pEryIMPOBAaHUS AaBICHHs (peoHa BXOJIOAMIBHON YCTAaHOBKE.
OHO aBTOMaTHYECKH 3aMbIKAET UPa3MbIKAET 3JIEKTPUUECKHNE KOHTAKThI BUEMH MUTaHUS KaTyLIIKU
MarHUTHOTO ITycKaTelss TpW W3MEHEHHH KOHTPOJMPYEMOTro JaBieHus. Bo ¢GpeoHOBBIX
XOJOAMIIBHBIX YCTAaHOBKAX MPUMEHSIOT IBYXCUIIb(OHHBIE pere naBienHus PJI-1 wium PII-6.

JByxcunbponnoe pene gasaeHus PJ[-1 (puc. 4 oObeaMHSET 1Ba CaMOCTOSITEIHHO
JCUCTBYIOIMX MEXaHWU3Ma - MaHOKOHTpoJuiep 2(pejie BBICOKOTO JaBJIEHUs) HIpec cocrtar 1
(pene Huszkoro aasieHus). O0a MexaHHM3Ma CMOHTHPOBAHBI BOJIHOM KOPITyCe UBO3/IEUCTBYIOT Ha
OJTHH UTE K€ JEKTPUUECKHNE KOHTAKTHI 4.

CunpoH  mpeccocTaTa  TMOAKIIOYEH  KBCACHIBAIONIEMY  TpyOOmpoBoay |
HETMOCPEJCTBEHHO  pearupyeT Ha H3MEHEHHs JaBieHus B  wucnaputene. CuinbpoH
MaHOKOHTpoOJUIepa TMOJCOEIUHEH K HarHeTateapHOMY TpyOompoBoay. Bmammunax MXVY-8C
Bpeje MAaBJeHUS CWIb()OH MpeccocTaTa HACTPaWBAIOT Ha BBIKIIOYCHUE (Ha pa3MbIKaHUE
KOHTaKTOB) mpu jaasieHun 49 klla uHa BKIIOUCHHE (3aMbIKaHHE KOHTAKTOB) MpH JaBieHun 98
k[la. Cunb(oH MaHOKOHTpOJIJIEpa HACTpauBalOT Ha BhIKJItOUeHHe npH AasineHun 1,12 Mlla una
BKurouenue npu 0,88 MITa.
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PaGoraer pene cnemyromuM o00pa3oM: eciaM JaBJIGHHE BO 'BCACHIBAIONICH JTHMHHUH
craHoBHTCs HIbKe HOpMBI (49 kI1a), To ymeHbInaeTcst naasieHue Ha ciiib(oH npeccocrata. [lox
neiicteueM npyxunbl 10 peraar 11 moBopaunBaeTcsi MPOTUB YaCOBOM CTPETIKU M BO3ICHUCTBYET
Ha pbyar 9, KOTOpBIHA, BCBOIO OYepe/lb, HA)KUMAET HAa KOHTAKTHYIO IUIACTUHY 5, UKOHTAKThI
4pasmbikatorcs. KoHTakTel 4  BKIIIOYEHBl BLENb KaTYUIKM MarHMTHOTO  ITyCKaTess
JNeKTpoABUrarens  kommpeccopa. [Ipy  pasMbplkaHMM ~ KOHTakTOB — 42JEKTPOJBUIATEIb
KOMIIPECCOP a0CTaHABIIMBAETCS.

IIpu BOCCTaHOBIEHMM [aBJIEHUS BO BCACBHIBAIOIIEH JIMHUM 10 HOpPMBbI pblyar 11
MOBOPAYMBAETCS IO YacOBOM cTpenke uTsAra 9, BO3AEWCTBYS Ha KOHTAKTHYIO IUIACTHHY O,
3aMbIKAaeT KOHTAKTHI.

[lpu yBenmuueHUM NaBJCHUs BIMHUM HarHeTaHus Bbimie HOpMbI (1,12 MIla) cunbdon
2cKUMaeTcsl M, MpeojosieBas MPYXHUHY 8, IMOBOpAauMBAET pblYar MPOTUB YACOBOM CTPEINIKH.
Cobayka MexaHM3Ma MTHOBEHHOTO BBIKIIIOYEHHs OOTOpPAchIBae€T KOHTAKTHYIO IUIACTHHY S, U
KOHTaKThl 4pa3mblkatorcs. Ilpu cHkeHuM naBieHus BiauHMM HarHetanus jpo 0,88 MlIla
IpYyXHUHa 8yCTaHABIMBAET pblUar B UCXO/IHOE MOJ0KEHHE, NKOHTAKThI 43aMbIKAIOTCS.

[TocTosiHHBIM MarHUT 3, yCTaHaBIMBAaEeMbIi Ha MaHeNIM, OOecledynBaeT OBICTPOTY
3aMbIKaHUS Hpa3MbIBaHMsI KOHTAaKTOB 4, YTO yMEHbIIAET HCKpOOOpa3oBaHUE WIIOATOpaHUE
KOHTAaKTOB.

TepmoperynupytouuiiBeHTiib. [Ipy kosnedaHusIX TEIUIOBOM HAarpy3Ku OXJIa)KIaeMoro
o0bekTa (Daka akKKyMyIsITOpa XOJIOZa) U, CICA0BATEIbHO, UCIIAPUTENS H3MEHSCTCSI KOJTMYECTBO
BBIKUTIAIOIIETO BHEM JKUAKOTO (ppeoHa BEAMHUILY BpeMeHH. YeM BBIIIE TEIIOBask Harpy3Ka, TeM
Oosblie XuaKoro ¢ppeoHa mpesparurcs Bnap. 1103ToMy npu NOBBIIEHHON TEMJIOBOH Harpyske
JOJDKHO YBEJIMYUBATBCS U IOCTYIUIEHME JKHUJKOE (peoHa BUCHAPUTENb, HPU CHUKEHUU
TEIUIOBOW HArpy3Kd IMOCTYIUIEHHE XHUJKOTo (ppeoHa JOHKHO yMEHBIIAThCS, T. €. BEAMHHUILY
BPEMEHH BUCIAPUTEID JOJKHO OCTYNATh CTOJIBKO KHUAKOTO (PpPEOHA, CKOJIIBKO €r0 BBHIKUIIAET.

Ecnu mnpu mnoBbIIEHHH TEMJIOBOM Harpy3kd IOCTYIUIEHHE JKUAKOro (peoHa He
YBEJIMUYUBATh, TO TEIUIONEpEAaroNias MOBEPXHOCTh MCHAPUTENS MCIONb3YETCS HE MOJIHOCTHIO,
€ro MPOU3BOAUTEIBLHOCTD CHUKAETCS, YTO IKOHOMUYECKH HEBBITOJHO.

Ecnu npu cHM>KEHNHU TEIUIOBOI Harpy3Ku HE YMEHbILATh MMOCTYIUIEHUS KUIKOTO (hpeoHa
BUCHIApUTENb, TO TNPOM30HAET ero mnepenonHeHue. SKuakuii (ppeoH MoxeT mmomactb BO
BCacChIBaOIIMM TpyOOIPOBO/, 3aTEM BKOMIIPECCOP MBBI3BATh I'MIPABIMYECKUN YAAp, YTO MOXKET
IIPUBECTH KaBapHUH.

Jlis  aBTOMAaTUYEeCKOTro peryjivpoBaHUs MOJaud >KUJIKOrO (peoHa BHCIAPUTEIND
BycraHoBkax Tuna MXVY-8C mpumesstor TepMmoperynupyromme — BeHTHaun  TPB.
TepMoperyaupyronuii BEHTUIIb PEryIUpPYET 3aloJHEHHE HCHapUTeNs >KUIKUM (pPEeoHOM B
3aBHCUMOCTH OT TeMIIepaTypbl MapoB (ppeoHa, OTXOAALIMX OT Hcrapurens. BycraHoBkax Tuma
MXYVY-8C uamie BCTpedarOTCsi TEPMOPETYIUPYIONINE BEHTUIN CBHEITHUM YpPaBHOBEIIMBAaHUEM
(puc. 5).

TepMoperymupyromuii BEeHTHIb COCTOUT W3 TepMomnaTpoHa 1, KanmuuisipHOH TpyOkm 2,
MeMOpaHbl 3, peryIupoBOYHOIO BUHTA 4, CTEpKHS KJalaHa 5, Ipy>KUHBI 0, KJarnaHa SuKamepsl
7. TepmormaTpoH, KamwmUIsAp HIOJIOCTh HAJl MeMOpaHOH 3amoiHeHb (QpeoHOM-12. MemOpaHa
tomuuHo 0,15 mMmcaenana u3 OepusuimeBoil OpoH3bl. s yBenuyeHHs THOKOCTH Ha
MOBEPXHOCTH MeMOpaHbl HaHECeHB! KoyblleBble Todprl. Ha kiaman cHu3y aelcTByeT npykKuHa
0, CTpeMsIIIascs 3aKpbITh OTBEPCTHE, Yepe3 KOTOPOE MOCTyHaeT (peoH.

[Tonocth moa MeMOpaHO# COeAMHEHA CO BCACHIBAIOLIUM TPYyOOIPOBOAOM KOMIIpeccopa.
TepmonaTpoH KpemuTcs KBCachlBaloIleMy TpyOONpoBOAy Ha BbIXoje H3 ucmapurens. OH
BOCIPUHHUMAET TEIJIO OTCAChIBAEMBIX MApPOB (PpeoHa M3 MCHAPUTENS UIIOITOMY JOJDKEH OBITh
XOpOILIO TEPMOU30IUPOBAH OT OKPY>KAIOIIEN CPEIBI.

PaGoraer Tepmoperynupyromuii BeHTUIb cleayromuM obpasom. XKuakuit ¢ppeoH
noJi OONBIIMM [JaBJIEHUEM Yepe3 OTBEpCTHE KJalaHa MOCTYMaeT BKamepy 7, JaBJIECHUE
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(dbpeoHa CHIKAETCs, B Pe3yJabTaTe YEro 4acTh KUAKOTO (PpeoHa MCIAPSETCS, OXJIAXKIACTCS
UyXe B BUJIEC MAPOKUIKOCTHON CMECH MOCTYNAET BUCTIAPUTENb.

[To Mepe MpOJBHKEHHS MO UCHAPUTENIO MAPOKUIKOCTHAS CMECh KHUIIUT HUIOJIHOCTHIO
npeBpamaerca Boap. Kums, ¢peoH OTHHMaeT TEIIO OT OXJaXxJAaeMoill Boxbl BOake
aKKyMYJIATOpA.

, ) Mudrud gpeon
Puc. 5 Cxema TepMOperyaupyromero BeHTHIIS:
1 -repmonarpoH; 2-kanwuisip; 3-MmeMOpaHa; 4-peryIMpoBOYHbIA BUHT; 5-
CTEep)KEHb KJarnaHa; 6-npyxuHa; 7 - kamepa; 8 -KkjianaH

[Ipenmonoxkum, uto BTOouke IBech (peon mnpeBpatmics Bmap. [lpu manbHelimem
JBUKEHUH TapoB (ppeoHa ot Touku 1o Touku IVopoucxoaut neperpes napa, T. €. MOBBILIEHUE
€ro TemIepaTrypbl MO OTHOUICHHIO KTOYKE KHIIEHHA. TepMOperyiupyronme BEeHTUIN
HaCcTpaumBalOT TaKUM 00pa3oM, YTOOBI TeMIlepaTypa meperpeBa napos GppeoHa ObuIa BIpeenax
3.4°C.

TepmomnaTpoH, yctaHaBnmuBaeMblii BTouke KO, BOCIpHHUMAET TEIUIO MEPEerpeThiX Mapos,
HaxXOJsIIMiica BHEM (DPEOH HarpeBaeTcs, yBeITUUUBAaeTCs BOObeMe UAABUT Ma MeMOpaHy 3.

[IpocTtpancTBO MO MEMOpPaHOW COEIMHEHO CO BCACHIBAIOIIMM TpyOorpoBoaoM. CHHU3Y
Ha MeMOpaHy JAEWCTBYeT JaBJIeHHE, PaBHOE [aBICHHUIO MapoB (peoHa, BBIXOAAIIUX U3
ucnaputens. Eciu temneparypa mapoB ¢ppeoHa Ha BeIxoje u3 ucnapurens (B Touke V) craner
HECKOJIbKO BBIIIE YCTAHOBJIEHHOTO 3HAYEHUs, a9TO MPOMCXOJUT TOT/IA, KOT/la KUIeHne GppeoHa
3akaH4yMBaercss BTo4ke ||, To maBimeHwe, co3maBaeMoe BTEPMOIIATPOHE HWBIPOCTPAHCTBE HAJ
MeMOpaHoOii, OKa)keTcs BbIIIE, YeM JaBJeHHe Moj MeMmOpaHoil. Bpesynbrare sToro memOpaHa
3MPOTHETCS] BHU3, HAIAaBUT Ha CTEP)KEHb KIIalaHa 5, KOTOPBIN, MPEo0eBas CHITy TPY>KHUHBI O,
oTkpoert knamnat 8. [locrymienue ¢ppeoHa BUCIapUTETh YBETHUUTCS.

Yem BhIIIE TEMIIEpaTypa mapoB (ppeoHa Ha BBIXOJE U3 UCHAPUTENS, TeM OOJIbIIE POTHO
MeMOpaHbl BHU3, OOJbBIIE OTKPHIBACTCS KJamaH, Ooiblie ()peoHa IMOCTYMaeT BHCIAPUTENb.
Korma nocruraercs HeoOXoAWMoOE 3alOJHEHHWE WCHAPUTENs (PEOHOM, TemIeparypa IapoB
¢peoHa Ha BBIXOJE HCHAPUTENS] OKAa3bIBAE€TCS HAa YPOBHE 3aJlaHHOTO pPEKHUMa -3..4°C.
JlanpHelilee OBBIIICHUE TABICHUSI BIEpMOIIaTPOHE UBKaMepe HaJ MeMOpaHO# mpeKparaeTcs,
WKJIAMaH OMyCKaThCsl ajbliie He Oyer.

Tak MpOMCXOMUT MO TEX MOp, MOKa MeperpeB mapoB (ppeoHa HE TOCTUTHET 3aaHHOTO
3HAYEHUS.
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[lpu cHMWXXKEHMM TEIIOBOM HArpys3ku ucnapeHue (peonHa OyneT 3aKaHUYMBATbCS BTOUYKE
I1l. IleperpeB mapoB (QpeoHa yMEHBIIAETCsS, BPE3YJIbTAaTe YEro CHMKAeTCi [aBJIEHUE B
TEPMOINIATPOHE MBKamepe Haja MemMOpaHoil. OHO OKa3bIBa€TCsl HUXKE JABJICHMSI BKamMepe IMOJ
MeMOpaHoil. BaToM ciydae kianaH moJHMMaeTcsl BBepX MIojada ¢ppeoHa ymeHbliaercs. Ecnu
KJIaIaH MOJTHOCTBIO 3aKphIBAeTCs, 1Mo1a4ya (ppeoHa B HCIIapUTENb PEKPAIIACTCS.

Tak paboTaeT TepMOperyJupyOLMi BEHTWIb MPU NpaBUIbHOM ero peryiaupoBke. Ha
3aJJaHHBII TIEPETpPeB €ro PEryJupyroT, M3MEHSAS HATSHKEHUE NPYKUHBI 6, perylimpoBOYHBIM
BUHTOM 4. PerynnpoBKy MOXXHO IPOM3BOIUTH TOJIBKO Ha XOJOAHOM TepMoperyisTope. Bpamas
BUHT II0 YaCOBOM CTpEJKe, CKUMAIOT NPY>KUHY UTEM CaMbIM YMEHBIIIAIOT MOCTYIUICHHE (PpeoHa
BUCIIApUTENb, a,CIIeI0BATEIbHO, MOBBILAIOT NeperpeB napos (peona. [lpu BpameHuu npoTus
YaCOBOMW CTPEJIKH OCIAOJISAIOT MPYXKHUHY, IPH 3TOM MOCTYIUICHUE )KUJKOTO (PpeoHa B HCIIAPUTEIh
YBEJIMYMBAETCS, IEPErPEB NAapOB (PpeoHa MOHUKACTCS.

TepmopeneTP-1(puc. 6) npumeHnsiercs id TOJJCPKAHHS 3aJ@aHHOTO 3HAYCHUS
TeMIepaTypbl MapoB (peoHa B HCHapuTese NpU 3aMOpPaXMBAHUU JbJa. TemmepaTypa MapoB
¢dbpeoHa BucCHapuTene 3aBHCUT OT psaa (AKTOPOB, BTOM YHKCIE M OT TOJIIMHBI CIIOS JIbJA,
HaMOPaKMBAaEMOI'0 Ha IMaHENAX MCIApUTEIIs; CyBEJIMYEHHEM TOJIIMHBI CJI0S MPUTOK TEIula K
(bpeoHy OT OXJIaXKIaeMOH BOJBl yYMEHBIIAETCS, CYMEHBIICHHWEM CJOs JbJa NPUTOK Teria
yBenuuuBaetcs. CrenoBarenbHo, npu nomomu pene TP-1 MoxxHO perynupoBarh mpolecc
3aMOpaKMBaHUA JibJla Ha MNaHeNnsX. Tepmoperne, 3aMblkasi U pa3MblKash KOHTAKTbI, BKJIIOYAET
UBBIKJIIOYAET 3JIEKTPOABUraTeIM KOMIIPECCOpa UBEHTHIIATOPA XOJOIUIBHOW YCTaHOBKH.

Tepmopene cCoOCTOUT U3 CHIIOBOM YacTH, y3Jia PEryJIUpPOBKH U DJIEKTPOKOHTaKTa. CuiioBast
YacTh -TEePMETHYECKH 3aKpbiTasg CcHCTeMa, 3arojiHeHHas ¢peoHoM-12. Ona cocTouT U3
TEPMOMATPOHA,  KAaMWUIIPHOM  TpyOkm  ucwibdoHa. By3en  perymupoBKH — BXOZST
PEeryJaupoBOYHBIN BUHT, NpYXHHA C Haiibamu, BTyiaka uMmydra. Ha BepxHeil maiibe nmeercs
yKa3aTellb TEMIIEPaTyphl, aHa KOpITyce Mpudopa - TeMnepaTypHas mIKasa.

V¥3en 3J1EeKTPOKOHTAKTa COCTOUT M3 HEMOABMKHOIO KOHTAaKTa C PEryJIupOBOYHBIM
BUHTOM, KOHTaKTHOM IUIACTUHBI, IUIACTUHYATOM MPYXHUHBI, IOJACOECANHEHHON KKOHTAKTY,
UIIOCTOSIHHOT'O MarHuTa.

Tepmonarpon Spene TP-1 3akperuissior Ha BcachiBatouiem Tpyoorposoze. Ilo mepe
YBEIUYEHUS TOJIIMHBI CIIOS JIbJla Ha MaHeNsX MCIapuTells TeMIeparypa ucnapeHus gppeoHa B
ucnapurese IMOHMXKAeTCA. OTO MPUBOJUT KCHM)KEHHMIO JIaBJICHHUS (peoHa BTEPMOIIaTPOHE
ucuibpone 8perne. [Ipyxuna 21aBut Ha WTok 9. OH, ABUrasich BHU3, HAKUMAET Ha IUIACTHHY,
MKOHTAKThI 4 pa3MbIKalOTCA.

B xomogwipHbix MmammHax MXV-8C TepMopene HacTpaMBalOT Ha OTKIKYECHHE
AJIEKTPO/ABUraTeNIeld KOMIIpeccopa MBEHTUIISTOpA IMpU TeMIeparype (peoHa Ha BBIXOJE W3
UCTIapUTeNst MUHYC 5°C.

Harunk Temneparyps! (Tepmokontaktop TK) (puc. 7) npeaHazHaueH s MOICPIKAHUS
TeMIepaTypbl BOAbI B aKKyMYJIsITOpe XojoJa Brpenenax 2...4 C npu aBTOMaTHYECKOM peXHUMe
pa 60THI XOJIOIUIBLHON MAIIIUHBEI.

JlaTuuk Temmneparypsl He peryaupyercs. Ero ycraHaBiIMBaIOT B aKKyMYJISTOPE XOJIOAA.
KoHTakThl 1aTunka BKIIOYEHBI B AJIEKTPUYECKYIO cxeMy ymnpasieHus. [lpu temneparype Bojabl
2'C TEepMOKOHTAaKTOp OTKJIIOYAeT 3JIEKTPOJBUTATENIM KOMIIpECCOpa W BEHTHJISATOpA, ampu
noBImeHnn ee 10 4°C BKIIOYaeT 3IeKTPOABHTATEIIN.
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Puc. 6 Cxema tepmoperne:
1 — perynupoBOYHBIN BUHT, 2 — IPYXUHA, 3 — IIKaNa, 4 — 3JIEKTPUUYECKUE KOHTAKThI,
5 — TepMonarpoH, 6 — Tpyoka, 7 — HOCTOSHHBIA MarHuT, 8 — CUIb(OH, 9 - MTOK

Puc. 7 Cxema nardmka TemMneparypsl:
1 —wmydra, 2 — xopnyc, 3 — IpoBoJ, 4 — BBOJI MPOBOJIOB B TEPMOKOHTAKTOD,
5 — BepxHWUii nepxarenb, 6 — TepmokoHTakToNp TK-9, 7 — HUKHAHN IepKaTenhb

Ha xuBoTHOBOMUECKHX (hepMax XONOAWIbHYIO ycTaHOBKY MXYVY-8C mpuMeHSIOT st
OXJIaX/IEHUsI MOJIOKa. MOJIOKO 1O TpyOOIIpOBOY MOCTYMHAET BILIACTUHYATBINA OXJIAJUTENb, I/1€
OHO, TPOIAs MO JAOMPUHTY MEXIy IUIACTUHAMH, BBIXOJAUT M3 OXJAJUTENs MIIOCTYNaeT
BLUUCTEpHY Ul XpaHeHus. JlensHas Bojga u3 0Oaka-akKyMyJIsiTopa XOJOAa HACOCOM JIEASTHON
BOJBI IIOJACTCS B OXJIAAUTENb, HABCTPEUY IBMKCHHUIO MOJIOKA. Boxiaguresie MOJIOKO M BOJa
JBUKYTCS IPOTUBOTOKOM KaX</1bIii BCBOEM JITAOMPUHTE.

Yepes miIacTUHBI, pa3Aeisiomue JaOUPUHTHI, TPOUCXOAUT TEJI0O00MEH MEXKIY MOJIOKOM
uBooi. Boma m3 miacTmHYaTOro OXJaaUTENs IMOCTyHmaeT BOAaK -aKKyMYJSITOp XOJoja, e
OXJIAXKIAETCs.
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YCTaHOBKY BKJIIOYAIOT 3a SYJ0 Havajda OXJAKIACHHWS MOJOKAa. 3a 3TO BpeMsl Ha
ucraputene Hamepszaer g0 500 krmpma. Jlem Taer 3a 24, obecmeunBas oxnaxaenue 2000

KI'MOJIOKA ¢37 1o 8°C.

3aBHCHMOCTD TEMIIEPATYPLI 3aMEP3aHUA XJTAAOHOCUTE/ISA OT KOHUHCHTPAIUA coJieit

XJ10pUCTHIA HATPHUI XJ100pPUCTBIN KaJIbIUi
Coneprxanue Temneparypa Coneprxanue Temneparypa
COJIM Ha 3aMep3aHus pacTBopa, COJIA Ha 3aMep3aHus pacTBOpPa,
100 kr BOABI, oc 100 xr BOJEI, oc
KT KT
0,1 0,0 0,1 0,0
7,5 -4.4 13,0 -7,1
15,7 -9,8 28,0 -21,2
25,0 -16,6 31,2 - 25,7
26,9 -18,2 32,9 -28,3
29,0 -20,0 34,6 -31,2
30,1 -21,2 42,7 -55,0
31,1 -17,2 45,4 -41,6

Brex ciyuasx, xorma HEOOXOQUMO NPOAYKT (MscO, OWUTYK MTHILy, pPBIOY HT. II.)
OXJIaUTh JO TEMIIEpPAaTypbl HIKE HYJSI, BKAUECTBE XJIAIOHOCUTENEW MPUMEHSIOT BOJHbBIC
pactBopbl noBaperHoit comu (NaCH) wnm xmopucroro kaibims (CaCl). Ilpu pactBopeHHn
BBOJIC ATUX COJIEH MOXHO MOJYYUTh PACCOJIBI CIOCTATOYHO HU3KOW TeMIlepaTypoi 3aMep3aHus
(rabm.1).

W3 Ttabmuusl BumHo, 4to, no6aBuB B100 nBoxaer 30,1 krmoBapenHoi comu unmu 42,7
KIXJIOPHCTOTO KAJBIUS, MOJNyYHMM CaMyl0 HH3KYI0 TEMIIepaTypy 3amMep3aHus pacTBOpA.
JlanbHeiiliee MOBBIIEHUE KOHIICHTPAIIMM PACTBOpPA BBI3BIBAET HE CHIKEHHE, a IMOBBIIICHUE
TeMIIepaTypbl 3aMep3aHHsl.

PacTBop moBapeHHOI COMU MPUMEHSIOT MPU OXJIKIACHUH HE HIDKE - 12°C, Tax kax npu
Ooylee HHU3KUX TEMIEpaTypax CHUJIBHO YBEIHMUYUBACTCS BS3KOCTh PACTBOpA XJIAJOHOCHTENS U
YBEJIIMYUBAETCS pacXoj SHEPTUU Ha ero mepekaunBaHue. B cucremax, rae Tpedyercs oXiaIuTh
110 Temneparypsl Hike -12°C, IPUMEHSIOT PacTBOP XJIOPHCTOTO KaNBIIHS.

Bcnyuae oTpaBiieHus XJ1aJOHOM TOCTPaiaBIIUi 10

KeH OBITh BBIBEJIEH Ha CBEXHH BO3IyX WM BYHCTOE TeIuioe momemieHue. [Ipu sTtom
PEKOMEHAYeTCS OCBOOOAMTH TOCTPAIABIIETO OT CTECHSIONICH IBIXaHWE OJESKIbl HIATh €My
BO3MOXXHOCTh COTPETbCA. 3aTeM MOCTPAIaBIINI JODKEH BBIMUTH KPENKUil Clagkuil 4ail wim
Koe, mocine yero Breuenne 30...45 MUH BABIXaTh KUCIOPO/I.

[Tpu pazapaskeHUsIX CIAM3UCTOM O0OJOYKH PEKOMEHIYETCsl MPOIOJIOCKATh HOC HTOpJo
BoIOM Wi 2%-HBIM pacTBOPOM coibl. [Ipy momagaHuy XJ1aJloHa Briiaza HEOOXOJIUMO OOMIIBHO
MIPOMBITh UX CTPYeH YMCTON BOABI. [[0 mpuxoaa Bpaya cienyeT HaJeTh TEMHbIEC 3aIIUTHBIE OYKH.

Ecin mnomaBmmii Ha KOXY XJIaJ0H BbI3BaJl OOMOpaXXHBaHME, CIEAYeT OKYHYTh
nopaxeHHoe MecTo Ha 5...10 MHUH BTEIUTYIO0 BOAY (35...4OOC) WJIH cJieNaTh OOIIyI0 BaHHY.

[Tocie 0CTOPOKHOTO BHICYIIMBAHUS KOXKH HYXHO HaJOXHTh Ha HEE Ma3b UIOBS3KY HITH
MIPOCTO CMa3aTh MOBPEKICHHYIO TOBEPXHOCTbD.

Jlns mepBoi JoBpaueOHOM MOMOIIM KCIIOJIB3YIOT CIEIYIOIINE CPEICTBA: HalllaThIPHBIN
CIUPT, ABYYTIEKUCIYIO COAY, BalepHUaHOBBIC KAIUTH, ICHUIIMUIMHOBYIO Ma3b, Cal(eTKH, Bary,
OUHTHI (CTepHUIIbHBIC), OAJUIOH CMEAUIIUHCKAM KHCIOPOIOM, TEMHBIC 3aIlIUTHBIC OUKH.

KOHTPOJIBHBIE BOITPOCHI:
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1. KakoBo Ha3HaUYeHHE KOMIIpEeccopa, KOHIEHCATopa, pecuBepa, GuimpTpa-

OCYILIUTEIS, TEIUIOOOMEHHUKA, UCTTAPUTEIIS?

2. Buem cocTouT Ha3HAYCHHE, YCTPOMCTBO UPAdOTA pelie aBIICHUs?

3. KakoBo Ha3HaUYeHHUE TEPMOPETYIUPYIOLIETO BEHTUIIS, KaK OH YCTPOCH

u pabotaet?

4. Kak OCyImIECTBISCTCS pPEryJIMpPOBaHUE 3aJaHHOTO TEMIIEPATypHOTO PEKHUMA
BOXJIAKJIAEMOM O0BEKTE?

2.4 JIabopaTopHas pad6otaNed (2 yaca).
Tema:«CTpuiKKa oBell. YCTAHOBKH JJI1 KYIIKH OBeID)

2.4.1 Heab padoTbl: M3yYUTh KOHCTPYKIHIO CTPUTaJbHBIX MAIIMHOK, H3Yy4YUTh
METOJIMKY pacyeTa MpoLecca CTPUKKH.

2.4.2 3agaum paboThI:

1. Ha3znaueHue uTeXHUYECKAsI XapaKTEePUCTHKA.
2. YCTpOHCTBO UIPUHIIMIT PAOOTHI.

3. [loaroroBka kpaboTe UIpaBHiia IKCILUTYaTalIUH.
4. XapaKkTepHble HEUCIIPABHOCTH.

5. Meps1 0€30MMacHOCTH.

6. Pacuer npornecca

2.4.3 llepeyeHb MpuGOPOB, MaTEPUAIOB, HCIOJIBL3YeMbIX B J1a00paTOpHOIi padoTe:
1. Crpuranbusie mamuaku MCY-200, MCO-77b

2.I1nakatsl

3.Meronndeckue yka3aHus

2.4.4 Onucanue (xoa) padoTsI:

O6mue cBepenus. OgHa U3 HambosJee OTBETCTBEHHBIX M TPYJOEMKHX OIepanui
BOBIIEBOJICTBE -CTPHXKKA.

[Tpu MamMHHON CTPUKKE MPOU3BOAUTEIHHOCTH TPyla cTpuraineil B3...5 pa3 Bblle, ueM
pU pyYHOH CTPWIKKE, yBEIHMUMBaeTcs HacTpur mepctd Ha 8..13% 3a cuer Ooiee HU3KOTO
HMPOBHOTO Cpe3a, yIyUIIaeTcsl KaueCTBO IIEPCTH 3a CYET CHUIKEHUS MPOIICHTA CEUKH.

Ucxona  u3 (HU3MOIOTUYECKUX ~ OCOOEHHOCTEH  JKMBOTHBIX  ONTHMAaJIbHAs
MPOJIOIKUTENFHOCTD CTPUXKKH OBEI] BXO3sICTBE MO KHA cOCTaBiATh 20...25 cyT.

Heo0OxomMoe 9ucIiio MammHOK N,B CTPUTATBHOM arperarte OnpeaessioT o Gopmye:

ny =m, /€T, CC,C;y

rae M,, — MOTOJIOBbE OBEIl, MOJUIeXKAIee CTPUIKKE, K—KOA(POUIMEHT HCIOIb30BAHUS

BpeMeHH cMeHbl, paBHbiid 0,70...0,75; T,,. — IPOJOIDKUTEIBHOCTh CMEHBI, 4; C1—49HCIO0 CMEH

pabote; C,- wacoBas TPOM3BOIUTEIBHOCTh onaHOM MamuHKd  (8..10 oBem); Cs-
MIPOJIOJKUTEIILHOCTD CTPYIKKH OBEIl, CYT.

B xo3siictBax OOBIYHO TIPUMEHSIFOTCS cTpuranbHble MammHkn MCY-200 co
BCTPOCHHBIM BBICOKOYACTOTHBIM JIBUraTejeM, aBHEOOJBIIMX XO3SHCTBax, paboTaromuxX Ha
cemeiinom moapsae, npu obcmyxkuBanuu g0 500..600 ron.— wmamuaka MCO-776 (B
JajJbHEHINIEM OHM TIOCTENICHHO OYIYT 3aMEHSThCS CTpUraibHbIMU MammHkamu MCY-200).
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Mawunka MCO-77Bb(puc. 1) cocTOMT U3 pEXKYIIEro amnmapara, HaXHMHOTO,

HKCLEHTPUKOBOIO HIIAPHUPHOTO MEXaHU3MOB HKopiyca. Macca mammuku 1,1 kr; mupuna
3axBara pexyIlero anmnapara /6 8MM; 4rciio JBOMHBIX X010B Hoka BMUHYTY 2300.
Pexymuit anmapar CciayXuT UIsl Cpe3aHHMs ILIEPCTH HCOCTOMT U3 TpebeHku lu Hoxka 2,
W3TOTOBJICHHBIX W3 JIETUPOBAHHOM CTAIM MUMEIOUINX IIIM(OBAHHBIC MOBEPXHOCTH KOHTAKTA.
Ha rpebenke BpopMe miacTuHbl TOMIUMHON 3,2 MM Hape3zaHo 13 3yOneB cmiarom 6,4 mm. s
JYYIIEro BXOJla BIIEPCTh OBIBI M MPEJOTBPALICHUS NOBPEKICHUH KOXHU 3yObsl TpeOeHKH
BBITIOJTHEHBI TOHKUMHU HM3aKpyIJieHbl cHU3y. Ha rpeGeHke mpeaycMOTpeHbl ABa OTBEPCTHUS IS
KpEIJIeHHUsI KJAep)KaBKe TOYMJIBHOTO ammapara WiBa Iasza Ui KPeIsIeHHs KIepeaHed yacTu
kopryca 15 mammuku. Clenpio yMEHbIICHUS IUIOMAAN CONPUKOCHOBEHUS T'PEOCHKU CHOXOM
Ha ee pabouell MOBEPXHOCTHU CeNlaH KpUBOJIMHEHHbIN nma3. Hox pexymiero anmapara cHaOXeH
4eThIpbMs 3yObsiMu cirarom 19,2 mm. dopma Hoka kopobuaTasi, TojanHa cTeHoK 1,1...2 MM.

ToHkne CTEHKM TPUAAIOT €My DIIACTHYHOCTh, AaKOpPOOYaTOCTh — JKECTKOCTh
KOHCTpYKUMU. Hox Bpexyllem ammapaTe yCTaHaBIMBAeTCS MOBEpPX IpeOECHKU HMHUMEET IIEeCTh
OTBEpCTHi: J1Ba (KOHMYECKUX) IOJ YCHKM Ha)KMMHBIX JIallOK WJBA JUIsl KPEIUICHUS HOXKa
KJIep>KaBKe TOYMIJILHOTO armaparta MnpH 3aTOUKe.
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Puc. 1 O6muii Bua (a) mammmakn MCO-77b 1Uist CTPHIKKH OBell HAETAIH PEKYIIero
annapara (0), Ha;KHMHOTO (B), SKCIIEHTPUKOBOTO (), IIapHUPHOTO (0)
MexanusMoBukopnyca(e): 1 -rpebenka; 2-H0oxK; 3 - HOKUMHas Janka; 4-npykKiuHa HaKAMHBIX
Janok; 5 - eatika: 6-MOAMATHUK CTEPXKHS; 7, 27 -TIPY>KUHBL;, 8-yIIOPHBIHA CTEpXKeHb; 9-cTornopHas
npyxuHna; 10 -mrynep; 11 -HaxxumHOM natpoH; 12 -ynop narpona; 13 -HaxkumHas raiika; 14 -
NpeJOXpaHUTENbHbIN BUHT; 15 -kopmyc; 16 -3armymika; 17 —ponuk; 18 —oxcyenmpux; 19 -
BTynKa; 20 -Banuk; 21 -60mbImas mecTepHs; 22 -HapyKHbIH KOXKYX;23 -3aMOK apHupa; 24 -
HapYXHBIH KOXKYX IapHUpa; 25 -Majas mecTepHs; 26 -nepeaTouHblid BanukK; 28 -BHYTpCHHHM
KOXKyX mapaupa; 29 -peraar; 30 -noamstHuk; 31 -koHTpraiika; 32 -1leHTp BpaiieHus; 33 —BUHT

HaxxumHoOl MexaHM3M OOeCleYrBaeT MHUHUMAIbHO HEOOXOMUMBIH 3a30p MEXIY
pabouyrMH IIIOCKOCTAMHU HOXaA urpedeHku. OH coctout u3 mryuepa 10, ycTaHOBIEHHOTO OAHUM
KOHLIOM BKopIiiyce 15 mammHku. Ha BTOpoil KOoHell mTylepa HaBUHYMBAETCsl HA)KMMHasl raiika
18, xoTopas yepe3 ynop 12 maxkumuoro natpona 11 ucrepkens 8§1aBUT Ha phruar 29 MalIMHKH.
B mepenneit yactu peruara BCTaBISIOTCS ABYPOTHE JIANKK 8, Mepenaroliye JaBICHUE HAa HOX
nobecreynBaroIie ero MNpuxuM KrpedeHke. YUToObl crepskeHb 8HE BbINAZal BIEPUOJ
ocia0eHnsl HAKUMHOU TaliKH, Ha €0 TOJIOBKY HAJEBAIOT MPYXKHUHY 7, IPUKPETUICHHYI0 BUHTOM
83 kpbruary.

OKCUEHTPUKOBBIA MEXaHU3M CIY)KUT Ul TpeoOpa3oBaHMs BPAIIATEIbHOTO JIBUKCHUS
Basnka 20 BKoJsieOaTeNbHOE JIBH)KCHHE phlvara 29, MpuBOAAIICTO B JBIKeHHE HOK. Ha Banmuk 20
HaBEPHYT KCHEHTPHUK 18 cnanmbiiem, Ha KOTOpPBI HageBaercst ponuk 17. [Ipu Bpamenuu Bainka
POJIUK, HAXOIALIUIICS Bla3y pheiuara 29, nepemeriaeTcsi BI0Jb a3a HOTKIOHIET ero XBOCTOBUK
BIIPABO WBJIEBO OT CPEIHETO IOJIOKEHUS, YeM 00eCIeunBaeT KoJieOaTeNbHOE JBIKECHHE HOXa
yepe3 HaKMMHBIE JIanky. Jlanku yJaepKuBaroTcs Ha pbuare 29 mpyXuHOW 4UKpEIATcs KHEMY
BUHTOM craiikoii 5. Peraar 29 ycranorneH Ha mnomnstHuke 80, KOTOPBIH peryiawpyercs Io
BbicoTe. llenTp BpameHuss 82 OT CcaMONpPOU3BOJIBLHOTO OTBOPAaYMBAHUS (UKCUPYETCS
KoHTpraiikoii 81. PerymmpoBka meHTpa BpalieHusi pbluara oOeCTeYMBaeT pPaBHOMEPHOE
pacmpesieneHue AaBleHus, IepeaBaeMoro HaXKUMHBIM MEXaHU3MOM Ha HOXK.

[MapHupHBII MexaHW3M 00JierdaeT CTPUTaI0 YIpPaBICHHWE CTPUTAIBbHOM MAallMHKON
BIIpoIiecce paboThl UITO3BOJISET MEpeAaBaTh KPYTALIMH MOMEHT OT TMOKOro Bajia IMpH JIFoOOM
noJiokeHn MamuHKA. OH COCTOMT W3 HApy)KHOTO M BHYTPEHHETO KOXXYXOB, 3amKka 28
[IapHUpa, MPEIOXPAHSIONIET0 KOXYXU OT pa3beAMHEHHUS, MEPeJaTOYHOro Balluka 25 UABYX
mecreped 25 u2l (¢ uucimom 3yObeB coorBercTBeHHO 10 ul12). OT momamgaHus MIEPCTH
IIAPHUPHBIA MEXaHWU3M 3alUIIeH Kokyxamu. Ha HapyXHBIH KOXYyX HAJeBalOT HAKOHEYHUK
OpoHHU THOKOTO BaJla MAIIMHKY; IIPH STOM Iajell KOXKyXa BXOJIUT BOUTYPHBIN 11a3 HAKOHEUHUKA
OpOHM UTIPYKUHOMU 27 yIep >KUBAETCA OT MPOU3BOJIILHOTO Pa3MbIBaHUS.

Koprryc 15 coenunsieT Bce MEXaHU3MbI MAITUHKHU USBIISETCS OJJHOBPEMEHHO PYKOSTKOM,
BKOTOPOH cC/eJaHbl TPH pe3bOOBbIE OTBEPCTHs: BEpXHEE - CMOTpPOBOE c3ariymkod 16 s
CMa3KH POJIMKa SKCIEHTPHKA, OTBEPCTHE C TPEIOXPAHUTEIBHBIM BUHTOM 14 WHWXKHEE -IUis
KperuieHus [IeHTpa BpamieHus 82 peryara 29. BnepenHeil yacTu koprryca UMeeTcs TUIOIIaaKa ¢
IBYMsl BUHTaMHU KpEIUICHHUs TPeOCHKH; B3aIHEH 4acTh paclojoXeHa BTyiaka 19 ¢ mapHUpHBIM
MEXaHU3MOM HOTBEPCTHEM ISl CMa3KH, 3aKpbIThIM 3araymikoid. Cuenbio ymobcTBa pabOThI
KOPIYC MAIlIMHKH OOIIUT Y€XJIOM U3 BOMIOKA WM CYKHA.

I'ubOkwmit Ban BI'-10 mepemaer BpaieHune OT 3JeKTpoABUTATENs KMamuHke. CepaeuHuk
ru0Okoro Baja auaMeTpoMm 10 MMH3TOTOBIIEH W3 YETHIpEX CTaJIbHBIX MPOBOJOYHBIX CITHpalei,
HABUTHIX OJIHA HA JIPYTYIO BPa3HBIX HAMIPABJICHUSX.

HaBuBka BepxHeW crnmpaid TpaBasi, 9YTO HE JAaeT BO3MOXHOCTH PACKPYYHBATHCS CIHPAISIM
ceplieyHUKa Mpu ero pabore, Tak Kak BpalleHHE Baja JIIEKTPOJBUraTeis jieBoe (IpOTHB
YaCOBOM CTPEJIKH, €CIIU CMOTPETh CO CTOPOHBI THOKOTO Baja). BKOHIIBI cep/ieuHrKa BCTABJICHBI
pa3pe3Hble HAKOHEUHUKH, YKpeIuIsieMble raiikamu. CBepXy CepAeuHUK 3aKphIBaeTCsS TPyOUaThIM
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MaHIUPEM, U3TOTOBICHHBIM U3 MPOQUIMPOBAHHON CTaNbHOW' NeHThL. [laHIMph MMeeT Takke
HAKOHEYHMKH JIJIS KPETUICHUS UX KAJIEKTpOoABUraTento U mamunke. Macca Bana BI'-10 -1,6 kr.

Onekrpoasuratens AQJI-012-3C (acMHXpOHHBIH TpexQa3Hblil) NpeAHA3HAYCH YIS
MPHUBOJIa MAIIMHKU 4epe3 TMOkuii Bai. BBepxHeil yactu aBurarens umeercs ckoda. MomHoCTh
nsuratens 0,12 kBt, nanpsokenune 220/380 B, cuna Toka 0,59...0,35 A(nipu 46,6 ¢'), macca 3,4
kr. CunoBas mocBetutenbHas cetu arperara DCA-12I" mepematoT OT MCTOYHHMKOB MUTAHUS
NEKTPUYECKYIO FHEPTHUIO KUIEKTPOJABUIaTENIIM U OCBETUTEIbHBIM JlaMIiaM. CeTb IPeCTaBIIsIET
coboii yetwsipexkmnbHbId mHYp IIIPIIC, B KOTOpOM TpHM >XKWJIBI TOKOBEAYIIWE, adeTBEpTas
IIpeHa3HaueHa JiyIs 3a3€MJIEHHS KOPITYCOB JIEKTPOIBUraTeNIel HTOUYMIIBHOTO amiapara.

VYrpaBnstoTcs daeKTpoaBUTaTtend KHomouyHbIMH Iyckarenasm uIIHB-30. C menbro
OCBELLEHUS padOYMX MECT OT CETH YCTPOEHO IIECTh OTBOAOB CHATPOHAMM JUISl JIEKTPOJIAMIIL.
Cerp cHaOxeHna pacnpeneauTenbHbiM — smukoM  SPB-60CII, xoTopeiii cocTouT U3
METAJUIMYECKOTO KOpIIyca CO MITENCEeNbHBIMU COCIMHEHUSMH Ha OOKOBBIX CTeHKax. JleBoe
COEIMHEHNE MPEeIHA3HAYCHO JUIS BKJIIOYEHUS BCETh PACIpPENeIUTENbHOrO SIIUKa, MPaBoe -1l
BKJIIOUEHUsI Ipecca WK Jpyrux arperaroB. llItencenbHble COEIMHEHHS HMMEIOT YETBEPTHIN
KOHTAKT JJIs 3a3€MJICHUS. Y CTPOMCTBO 3a3eMJICHUSI CETH COCTOUT U3 JABYX METAJUTMUECKUX TPYO-
3azemumTenei u mposoaa mapku [1PI-500-2,5.

Mawunka MCY-200npenHa3zHadyena Ajisi CHITHUS HIEPCTHOTO TTOKPOBA COBEIl U COCTOUT
U3 CTPUTAJIbHOM T'OJIOBKM, ACUHXPOHHOI'O 3JIEKTPOABUIATENS] C KOPOTKO3aMKHYTBIM POTOPOM
UIIHYpa MUTaHUS.

CrpuranpHasi TroJIOBKa  BKJIIOYaeT BceOs  pexylluid  anmapar, HaKUMHOM,
IKCIIEHTPUKOBBIN UIEPEIaTOYHbIH MeXaHU3MbI (pHC. 2).

Pexymuii  anmapar, SKCUEHTPUKOBBIA HWHAXWMHOM  MEXAHU3Mbl  AHAJIOTMYHBI
COOTBETCTBYIOIIUM cOOpOoUHBbIM eauHuIam Mamuaku MCO-77b.

[lepenatounslii MEXaHU3M COCTOUT M3 3yOuaroro kosieca 13, mocakeHHoro Ha Ban 28
SKCLEHTPHKA UIPUBOJAMMOTO BO BpallleHHE OT BaJlla-IIeCTEPHU 24 pOTOpa AIIEKTPOIBUTATES.

Bax skcuieHTprKa cponmkoM 29 uaByruieunid pergar 83 obecreunBaoT npeodpa3oBaHme
BpAaIlaTeIbHOTO JIBIXKEHUS AJIEKTPOABUTATENsI B BO3BPATHO-TIOCTYNAIILHOE JBUKEHHUE HOXKA 'TaK
xe, kak nymamnaku MCO-775.

IlepenarouHoe OTHOILIEHHE Bala-IIECTEPHU UIIPSIMO3YyOOTro Kojeca cocTaBiseT 1:5.

TpexdasHplii  aCUHXPOHHBIM  CKOPOTKO3aMKHYTHIM  POTOPOM  3JIEKTPOJIBUraTellb
MalIMHKA TOMEIIEH BaTIOMUHHUEBBI KOPIYC UWIMHIPHYECKOH, (opMbl cpebpamu s
oxXJIaxaAeHUsT udIaHIeM s MOJCOSIUHEHUsT KCTpUTalbHOW rojioBke. Ha 3amHeM koHIle Bana
poTOpa DIIEKTPOJBUTATENss YCTAHOBJIECH JABYXJIOMACTHOW BEHTHIATOP 21, 3aKperieHHBIH
mtudgToM. Ha KoHIle Kopiyca 3JIeKTpoABUraTellsl HajleTa U3aKperieHa TpeMs BUHTaMU KpBbIILIKa.
Ban-mectepHs poTopa 3IeKTpoABUTaTENs BpallaeTcs B MOAMUIHAKAX 16. 3aqHuil MOAIIMITHUK
MOCAKEH BCTAJIBHYIO BTYJIKY, apMUPYIOLIYI0 KOpHycC 3JeKTpojBurarens. Bmepeaneit uvactu
ANEKTPOABUTATENb 3aKPHIT TMOAIMIUIHUKOBBEIM IIMTOM 15, BKOTOpOM pa3MelieH mepenHuit
MOAIIMITHAK ~Baja-MeCTepHU poTopa. [lOAMIUITHUKOBBIM IMIUT BBIMOJHEH W3 AITIOMUHUS
MapMUPOBaH CTAJIbHOW BTYJIKOM MO/ THE30 MOJIINITHUKA.

@naHen; Kopmyca 3JEKTPOJBUTATENsl TNPUCOECTUHEH K(QUIaHIly KOpIlyca CTpHUrajibHON
TOJIOBKM TIOCPEJICTBOM TpEX CTSHKHBIX BUHTOB 25, KOTOpbIE BBOPAYMBAIOTCS BKBAJIPATHBIE
raiik¥, BCTaBJICHHBIE BITa3bl KopIyca anekrpoasurarens. [lIayp nutanus umeer mmHy 2,5 M(B
arperate JUisl CTPYKKH BepOog0B -15 M).OH cOCTOMT M3 TpeX TOKOMPOBOMASIIUX KW U
IIEJIKOBOT'O IIIHYPa, 3aKJIF0UEHHBIX BPE3UHOBYIO TPYOKY.

[IpoBoa 0e3pa3beMHO  COEIMHEHBI CBBIBOAHBIMM  KOHLIAMH  3JIEKTPOJBHUTATEs.
[IlenkoBBIA MIHYP CIAYXKHUT AJIS BOCTIPUATHS MEXaHMYECKHX HArpy30K, TaK KaK OH MEHBIIe
JUTMHBI TOKOITPOBOISAIIUX JKUJI, UTO IPEIOXPAHSET UX OT MOBPEKACHUI.

Pe3unoBas TpyOka BcTaBiieHa BPE3WHOBBIM HAKOHEYHHUK Ha KJICK0, KOTOPBIM MpeHa3HauYeH
JUIS TallleHus BUOpaluid, IepeaBaeMbIX CTPUTATLHOM MAITMHKON HA IITHYP MUTaHUS.

Hakoneunuk kpenurcs kanekTpoasuratento ¢pukcaropom 20.
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Crpuraneabsie MammHkd MCVY-200 umeroT creayromuye MpeuMyIecTBa Iepel MalluHKaMu
MCO-77b: OTCyTCTBHME pPEaKTMBHOTO MOMEHTa, CO3/1aBaeMOT0 THOKHM BaJloOM; ITUTAHUE
3JIEKTPOJIBUTATEIS TOKOM MOHUKEHHOTO HaNpsHKEHUS (36 B); MTOBBILLICHHE
npousBoautensHocT (Ha 20...40%) 3a cuet nydlield MAHEBPEHHOCTH MAIIMHKU IIPU CTPHIKKE.
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Puc.2 Cxema crpuransnoit mammmmaku MCY-200:

1 -neBas mpwKUMHAas Jarnka; 2rnpasasi NPUXKUMHAas Janka; 3-raiika M4; 4-noAnsTHUK YIIOPHOTO
CTEPIKHS; S-yIMOPHBIN CTEPKEHb; O6-1ITYyIep: 7-HAKUMHOHN MaTpoH; 8 -HAXKUMHAA Taiika; 9-ymop
narpona; 10 -npemoxpanuTenbHbd BUHT; 11 -moansTHUK meHTpa Bpamenus; 12 -yexon; 13 -
3youaroe kosieco; 14 -mrudt; 15 -mommunaukoBeni mut; 16 -mogmmmank Ne 80018; 17 -
crarop; 18 -kopmyc snektpoasurareny; 19 -muyp nutanus; 20 -guxcarop; 21 - BeHTUIATOD; 22
-3aIHSIS KphITka;23, 25 -BUHTHI; 24 -Bai-mecTepHsl poTopa; 26 -TUCTaHIIMOHHAS BTYIKA; 27 -
noamunHUK Ne800290; 28 - Ban skcuentpuka; 29 -ponuk; 30 —xkopmyc; 31 -cnenuanbHas
raiika; 32 -ueHTp Bpamienus; 33 -peryar; 34 -BuHT rpedenkn; 35 -Hox; 36 - rpebeHka

Texnuueckue Xapakmepucmuku cmpuzcajlibHblX MAlUHOK

[Tokazarens MCO-77b MCVY-200
[lupuHa 3axBaTa, MM 76,8 76,8
Bricora cpes3a, MM 5-8 4-8
Ypcao IBOMHBIX XOA0B HOXKA, MM 2300 2200
Yucno 3yOpeB HOXA 4 4
Yucno 3y0beB TpeOeHKN 13 13
MomHoCTh daeKTpoaBUraTess, KBt 0,12 0,115
Hanpsioxenue, B 220/380 36
Yacrora, 'y 50 200
["aGaputsl, MM - 306X 82X 115
Macca, Kr 1,12 2,1

(6e3 rubkoro Bana) (co mrHYpOM mUTaHUS)

Ha xadecTBO HMCKOPOCTH CTPMXKKM BOOJIBIION CTENEHH BIMAET NPAaBUIBHOCTb 3aTOYKH
pexymux nap. [lepea 3aToukoil HOXXM UTPEOEHKH OYMILAIOT OT JKUpa UIPOMBIBAIOT BKEPOCHHE
Uy ropsdyert Boxe. IIpu momomu BONOCAHOM KMCTH HAHOCAT HAa JUCK TOYWJIBHOIO allapara
TOHKUN CIIOM HaXJa4HOM MacThl TyCTOM KOHCHUCTEHLIMM, COCTOSIIEH H3 HUIM(OBaIHLHOTO
MOpOIIKa, WHAycTpuanbHoro Macima (moropHoro M-8A) mkepocuna. Ilacty pasBomsr o
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KalieoOpa3HOro COCTOSHUS, TMPU KOTOPOM CMeECh yIepXKHBaeTcs Ha paboueil MOBEPXHOCTH
3aTOYHOTO JHCKA.

HaneBator HOX urpebeHKy Ha mTU(THI AepKarens Tak, 4ToObl 3yObsi ObUIM HampaBJICHBI
BBEpX, MPOTUB BpaileHusi aucka. [Ipu 3atouke HOXK WM TPEOCHKY NPHKUMAIOT JAepiKaTeaeM
KBpAILAIOIIEMYCsI TUCKY, MEUIEHHO MepeMelas JepKaTeib BIPAaBO MU BIEBO IO MOBEPXHOCTU
JIMCKa MBBIXOJIS 3a MpeJelibl 3aTOYHON MOBEPXHOCTH He Oojiee 4eM Ha OJUH 3y0 HOXa WM JBa
3y0a rpeOeHKH.

Haxum He nokeH ObITh CHIIBHBIM, TaK KakK 3TO MOXKET BBI3BATh MEPErpeB U YXYALICHUE
KayecTBa 3aTauMBaeMbIX Map. Brporecce 3aTouku JOKHO HAOMIOAATHCS HCKPEHUE H3-TI0J
3aTayMBacMoOi TMOBEPXHOCTH. Bciywyae mpekpailieHusi UCKpeHuss He0OXOJUMO BHOBb HAHECTHU
HAKJAYHYIO MAaCTy Ha MOBEPXHOCTh JHCKA.

KauecTBO 3aTouky pexylmux Map MpPOBEPSIOT MO PEXYIUM KPOMKAaM: OHU HE JIOJIKHBI
uMeTh 3ayceHieB. [IpocBer Mmexay pabodeil MOBEPXHOCTHIO HOXKA M JIOKAJIBHOW JIMHEUKOU
IOJKEH cocTaBiarhk He 0osee 0,05 mM.

[Ipu MHOTOKpaTHON 3aTO4Ke 3yObsi T'PEOCHKH NPHUHHUMAIOT OCTPO-, KOHEYHYIO (GOopMy.
UTo0Obl HE paHUTh OBEIl PU CTPUIKKE, KOHIIBI 3yObeB CleAyeT MPUTYIUTh HA HAXKIAYHOM KaMHe
MOTIIONIUPOBATh Ha JAEpeBe MATKOM moponbl. llocie 3aTodku HOXK HIpeOEHKY MPOMBIBAIOT
BkepocuHe. Hox U rpebeHKy yCTaHaBIMBaIOT Ha MAIIMHKY BCIEIYIOIIEM MOPSAKE: HAIeBAIOT
3aTOYEHHBII HOX Ha HA)KMMHBIC JIANIKK; HAKJIAbIBAIOT HOXK HAa TPEOCHKY; CIEeTKa MPHKUMAIOT
rpeOeHKY BUHTaMH; NPIWKUMAIOT HOX KrpeOCHKE Ha)KMMHOM TaiKoii; 3aTATMBAalOT BUHTHI
rpeOeHKH MOCie YCTAHOBKH HOXKA M TPEOCHKH.

CTpnraanMe YCTaHOBKH

Arperar DCA-1/] npumeHsieTcst JUisl CTPUKKH OBELl BUHAMBUIyaJIbHBIX XO3SHCTBAX UCTAl
criorosoBseM 110 500 oBen. OH COCTOUT U3 MAIIUMHKY 111 cTpukKu oBell MCO-77b, nmpuBoiHOTO
ruOkoro Bama BI-10 ¢ apmaTypoi, TIOJBECHOTO JJIEKTPOABHUTrATENsl  HITyCKATEIs.
[Tpon3BoaANTENBHOCTE arperara 8roj/d.

Arperat DCA-6/200 npenHasHaueH I CTPUXKKH OBell uBepOtoa0B. OH COCTOUT W3
IIECTH BBICOKOKAUECTBEHHBIX CTpUTaibHbIX MamuHok MCVY-200, mpeoOpa3oBaTenss 4acTOTHI
toka MD-9403, tounnpHoro ammaparta TA-1 1 mepeHOCHOH 2IEKTPUIECKON CETH.

[IpeoOpa3oBarenb 4YacTOTBl TOKa CIYXHUT JJIs INpeoOpa3oBaHHs Tpex(a3sHOro Toka
gactotoii 50 I'm nHanpsbkenumem 380/220 BsrnepemeHHbIH Tpex(da3HbIi TOK TMOBBIIICHHON
gactoTsl 200 I'y Hanpshxennem 36 B.

TounnbpHBIN arperat IPUMEHSIOT JUIS 3aTOYKU PEXKYIINX Tap CTPUTATEHBIX MAIIMHOK.

[lepeHocHas 3neKkTpuyeckas CceTh IpeJHa3HaueHa JUIs Mepefaud 3JIeKTPO3HEPruu OT
npeoOpa3oBaressi TOKa KCTPUTAIBHBIM MAaIlMHKaM, YTO II03BOJIIET HWCIOJIB30BATH arperar
BIIACTOUIIHBIX YCIOBUSIX.

CoenuHeHrne ceTH CO IHypaMH IUTaHHWS MAIIMHOK OCYIIECTBISIETCS dYepe3 IIecTh
pacrpeeuTeIbHBIX KOPOOOK.

OOcTy)XKMBAIOT arperaT HaJa4MK, IeCTh CTPUTAICH, IATh PA00YNX M TOUMIBIIHK.

Onekrpoctpuranbhblii arperat ICA-12/200 cayXuT Ui CTPUIKKH OBEIl B XO3SHCTBaX
croroyioBbeM 110 10 ThICSY KUBOTHBIX.

B coctaB arperara BXogAT Te e cOOpOoUYHbIe eqHUIIBI, uTo uBarperat ICA-6/200, Toabpko
YHCII0O BBICOKOYACTOTHBIX MammHOoKk MCVY-200 moseaeno mo 12 muBMecTo mpeoOpa3oBaress
gacToThl Toka M2-9403 nocrasnen N2-9401.

Onekrpoctpuranbubii  arperar  DOCA/200A  Ttakke wmeer 12 BBICOKOYACTOTHBIX
CTPUTAIbHBIX MAIIMHOK, CTaTMYECKUH (eppOMarHuTHBIA IpeoOpa3zoBaTeiab YacTOThI TOKa,
noiyaBromat 3(puc. 2)is 3aTOYKH PEKYIMX Map, MmHypbl 11 NWUTaHUS MAaIIUHOK,
AJIEKTPUUECKYI0 CeTh [/, Kploku O, 3azemuurens lcmpoBojgoMm 2. KroumsibHOMY arperaty
UIIPpeoOpa3oBaTeIt0 TOKAa UMEIOTCS OTBOJBI 4.
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OTcyTcTBHE BpaINAIONIMXCS JETajeii BIpeoOpa3oBaTeNiiX TOKa ATOr0 THIMA TMO3BOJISET
MOBBICHTh HAJC)KHOCTh paboOThl arperata. CTyneHuYaTas peryJupoBKa BXOTHOTO HANPSHKCHUS
BIIpeoOpa3oBareiie IMO3BOJISICT IMOMICPKMBATh HYKHOE HAINPSDKEHUE BCETH 0€3 OCTaHOBKU
mporiecca CTPIKKH.

Haymymre mTeKepHBIX pa3beMOB BCETH JaeT BO3MOXKHOCTH OBICTPO MOACOCIUHATH |
OTCOCIMHSTH CTPUTAJIbHBIC MAIIMHKK UTIPE0OPa30BaTelb JIJIsl 3aMCHBI.

Anekmpocmpuzanvuotii.  azpecam ICA-1/200npenHa3HavueH  UIACTPUXKKH — OBEIl B
WHMBUIYAIBHBIX XO3MHCTBaX HMOTapaXx Ha CeMEWHOM moxapsae. BcoctaB ero BXopmsT
crpuranbHas Mammmake MCVY-200, npeobpa3zoBaTelib 4aCTOTHI TOKA
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Puc. 3Cxema snextpoctpuransHoro arperara 9CA-12/200A:
1-3a3eminTeCh: 2-3a3eMIIIONMINI TIPOBOJT; 3-ITOJTyaBTOMAT IS 3aTouku pexkymmid nap [13H-60;
4 - OTBOJA KTOUWJIBHOMY ammapary; S-cTpuraibHas wmammaka MCVY-200: 6-kprok; 7-
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JJIEKTpUYECKasl ceTh; 8- myckarenb; 9-0TBOZ KHpeoOpas3oBaTenio dYacToThl Toka; 10 -
npeoOpa3oBaTellb 4acTOTH TOKa; 11 -IHyp nuTaHus

[MUCD-0,25-36-200 rmHYyp mnuTaHus cposzeTkoil. [IpeoOpazoBarenb MOAKIIOYAIOT KCETH
MEPEMEHHOT0 TOKa yacTtoToil 58 I'1 nnanpspkenuem 228 B. IIpu 3Tom ogHOba3HOE HAPSKEHHUE
npeobpasyercst BTpexdazHoe

Toumnbubiii arperar TA-1 npennazHadeH Uil 3aTOYKHM PEXKYIIMX HAp CTPUTalbHBIX
MamuHOK OH COCTOUT U3 Tpex(a3HOro aCUHXPOHHOIO KOPOTKO3aMKHYTOT'O 3JIEKTPOJBUTATEIIs
WCTAHUHBIL.

Jlns ynepkaHusl HaKJauHOW MAacThl CIyXaT KOJbIIEBbIE KaHAaBKU, HApe3aHHbIE Ha TUCKE
JIMCK 3aKpbIT YYT'YHHBIM 3allUTHBIM KOXXYXOM JepkaTellb coeauHeH crsaroid Ha kopmyce
JiepKaTesss MMEITCS JBa IUTHIPS, HA KOTOpbIE MPHU 3aTOYKE HAAECBAIOT HOXK WU TPEOCHKY
Huametp aucka 358 MM, yactoTa BpameHus nucka 1488 mun-~, mommuocts 84kBT, macca 158
KT.

HoBoomounsrii ammapar JJAC - 358 npeanasHaueH IS 3aTOYKU UIOBOJIKU PEXKYIIUX Tap,
aTaKKe€ BOCCTAHOBJICHUS DPAOOYMX TOBEPXHOCTEH 3aTOYHBIX JUCKOB IIyTEM HUX MPOTOUYKU
uHape3ku. OH COCTOUT U3 3aTOYHOIO JAUCKA UCYNTOpT(puc. 4).

Puc. 4 JloBomounsiit anmapat JJAC-350:
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1 — tsara cuepikarenem, 2 — 3aTOYHBINA JUCK, 3 — OONTHI A7l KPETUICHHUS pe3lia sl IPaBKHU JKCKa,
4 — ppiyar s BKIIOYCHHsI CYNIoOpTa JJIs MPaBKU AWCKA, 5 — pblyar M3MEHEHHUsS CKOPOCTH
nojauu pesua, 6 — craHuHa, 7 — KOPBITO, 8 — CYIIOPT, 9 — BUHT MOJ1a4u pe3la

MNOATI'OTOBKA KPABOTE

1. VYcranoBure arperar BUMCTOM, XOPOLIO OCBEIIEHHOM HIIPOBETPHUBAEMOM MECTE,
KKOTOpPOMY IT0JIBEZICHA HJIEKTPUYECKast SHEPIHsL.

2. Jlo Havyana pabOTbl MOHTHPYEMBIN arperat JOJKEH ObITh PACKOHCEPBUPOBAH.

3. Ilociie packOHCEpPBUPOBAaHUS arperara HeOOXOJUMO MPOU3BECTH BHELIHUNH OCMOTP
CLIEJIbIO TPOBEPKU BUAMMBIX IIOBPEXKIECHUN, MOTYIIUMX BO3HUKHYTH IPU TPAHCIIOPTUPOBKE
UXpaHEHUU.

4. Tlepen mMoaCOCTUHEHWEM MAIIMHKH KIPeoOpa3oBaTellt0o HEOOXOIUMO IMPOBEPHTH
JIETKOCTh BpAllEHUsl Baja poTOpa 3jekTponaBurarens. [lis 3Toil menw BKOXyXe HMeeTcs
OTBEPCTHE MJI JIOCTyHa OTBEPTKOM KILIMIy Ha Bajly poTopa. JIBH)KEHHE [IOJKHO OBbITh
IUTaBHBIM, 0€3 CTyKa n3aceaHuil.

5. PerynupoBka mosjokeHusi pbplyara OCYLIECTBIISIETCS IMOABEMOM WM OIyCKaHUEM
LIEHTpa BpPALIEHUS HACTOJBKO, YTOOBI POJMK BCBOEM BEPXHEM IIOJOXKEHHUU BBICTYNAT U3
XBOCTOBOM 4acTH pbluara He Oojiee oHOM Tpetn auamerpa (4 mm, puc. 5). [Ipu perynmupoanuu
HE00X0AMMO OCNIaOUTh TaliKy CHEMATIBHYIO U, YIEP)KUBas €€ KJI4Y0M, OTBEPTKOM, 3aKpyINBATh
WIM OTKPYYUBAaTh LEHTP BpalllEHUs, PETYIUPYS IOJIO)KEHHUE pblyara TakK, 4TOObl OH 3aHHMa
BBIILICONTMCAHHOE MOJIOKEHUE. Y CTAHOBKY POJIMKA BKpaiiHee BepXHee MOJI0KEHUE OCYILECTBIIATh
IIOBOPOTOM BaJIa JIEKTPOABUTATENSI OTBEPTKOM.

6. YcraHoBKa pexyliei mapsl:

Pexyiue kpoMku 3yObeB HOXa, IPU ABU)KEHHUH, HE JOJDKHBI BBIXOJUTH 3a Ipeleibl
rpebenku. PaccTosHue oT KOHIIA 3aXOAHOM 4YacTu rpeOeHKH 10 HOXKa JOJDKHO COCTaBIATH 1-
2mMm(puc. 6). Ecnu paccrosiHue He BBIIECPKAHO, TO HEOOXOIUMO OCIA0UTh BHHTBHI I'PEOCHKH
HCMECTHUTH €€ JIO TOJIOKEHHS, IPU KOTOPOM HOXK HE BBIXOIHUT 3a Mpeneibl rpedeHku (puc. 7), a
3aTeM MPOYHO 3aKPEMUTh €€ BUHTAMHU.

YroObl 0obecneunTs HOPMAJbHBIA MPHKUM HOXa KrpeOeHKe, HeoOXOJUMO BpalaTh
HaXXUMHYIO TaliKy J10 COCTOSIHUS, TP KOTOPOM MOYKHO BPYYHYIO IIEPEBOJUTH pblYar U3 OJHOTO
KpalHEero COCTOSIHUS B IPYTOE.

7. Ilyck MammHKY 1pu c1aboM Ha)KaTHM JIATIOK Ha HOK KaTEropHuYecKy 3arpeliaercs,
T. K. 9TO MOKET IPUBECTH KBBUIETY HOXKA U TPABMHUPOBATh CTPUTAJIS.

8. Ilocne OKOHYAHUS MOHTaXka MPOU3BOAMTCS IMYCK CIEIbI0 MPOBEPKH TOTOBHOCTH
arperata kpa6ote. [Ipu onpoO6oBaHMM MAaIIMHKY HEOOXOAUMO 00s3aTeIbHO Jep:KaTh BPYKE BO
n30exaHue MoJIOMOK HJIM TPaBMUPOBAHUS OKPY>KAOLIUX.

9. Ilepen monmauel dJIEKTPOIHEPIMHM BCETh arperara TymOyep JOMKEH OBITh
00513aTEJIBHO BBIKJIFOUEH.
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BbICTABKA TI'PEBEHKH

OH3YMgoduay

Puc. 5

BbICTABKA POJIMKA

Puc. 6
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BLICTABKA HOXA

Toabumro Henpabitsre

Puc. 7
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BO3MOHBIE HEUCITPABHOCTHU
N METOJbI UX YCTPAHEHUA

Tabnuna
HewucnpaBHocth Mertobl ycTpaHeHus, [Tpumensiemplii [Ipumeuanue
BHEIIIHEE MTPOSIBJICHUE HEO0OXOMMBIE WHCTPYMEHT U
PETYIUPOBKU U MPUHA]JICKHOCTH
WCIIBITAaHUS

[Ipu BkIIOYEHUH B
CeTh

3aMEHUTb BCTaBKY
miaBkyto BII2b — 3A

npeoOpaszoBareiib  He puc. 1, puc. 2

paboraer. He roput

CUTHAJIbHAs JIaMIIa

IIpn BKroyeHuu | [Iposeputs KOHTaKkThl | OTBepTKa TpolHas
JBUTaTeIb TyJUT, HO | COEIMHEHUHN.

He paboTaer

DneKTpoABUTaTED OcraHoBuTh  MamuMHKY, | OTBepTKa TpoliHas
MAaIIMHKU CWIBHO | IPOBEPHYTH  OTBEPTKOM. KJIFOY
rpeercs Ecimn 3aeJlaHue YHUBEPCAIbHBIN
YyBCTBYETCS,  MAIIMHKY
OTpEryJINpPOBaTh.
Ocnabutp HaKUM
HaXUMHOM T'aiiKoil.
Mamunka pabortaer ¢ | OTperyiaupoBarb To xe
00JIbIINM LIYMOM | ITOJIOKEHHE ppIyara
CTY4YUT CIIOMOILIBIO LEHTpa
BpalICHUS
Mammuzka mwioxo | IloaTsaHyTs HAXKUMHYIO To xe
cpe3aer uiaM  pBer | raiky. CHATb U3aTOYUTH
LIEPCTh (BBICOKHMI rpeOeHKy HHOX

Cpe3 IOJIOCHI pa3HOMU
BBICOTHI)

YcTaHOBUTH rpebeH
Tak, YTOOBI HOX

Ky
HE

moxomua Ha 1-2MMI0

KOHIIA 3aXOJHOM dYac

T

I‘pe6eHKI/I HUITOJIHOCTBIO

NepeKpbBall  BCe
pEXYIINE KPOMKHU

cc

OTtBepTKa TpoiiHas

CrpuranbHas  TOJIOB
Ka CHJIBHO IpeeTcst

OTperynmupoBaTh YCHUJIHE
HaXaTtud HOXa Ha
rpeOeHKy. Pazo6patb

TOJIOBKY, YIAJIUTh TPS3b,

co0Oparth UcMasarthb

OTtBepTKka TpoiiHas,
KJIFOY
YHUBEpCaIbHBII

MeToauka pacyeTa MAIIMHHON CTPUKKHU OBell.
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WcxonHbIMU JTaHHBIMU JJI pacyeTa sIBJSETCS OpraHu3allMOHHO-TEXHUYECKHUE YCIOBUS
(MHIMBUIYaTbHO WM  MATOYHBIA  METOJ  CTPMXKKH), KOHCTPYKTUBHO  TEXHHUYECKas
XapaKTEepPUCTUKA CTPUTaIbHON MAIIMHKU (METO/MKA 3aXxBaTa I'PEOEHKHU, CKOPOCTh MEPEMELLIEHUS
HOKa, YHUCIJIO JBOMHBIX XOJIOB JBYXIUIEYEBOTO phlyara U T. J.) IpodecCHOHAIbHbIE KauecTBa
CTpuUrais.

Tak B opeHOyprckoil o6macTu HauOosiee pPacIpPOCTPAHEHHBIMH SBISIIOTCS METOJ
CTPM)KKH, TJ€  KIacCU()UIUPOBAHHBI  CTpUTadb MOMHMO  OCHOBHBIX  BBINOJIHSET
BCIIOMOTaTeNIbHbIE ONEpaluy, He TPEOYIOUIN KBaTU(pUIMPOBAHHOTO TPY/Ja, YTO MPUBOAUT K
OonbIMM (PU3MYECKUM HAIPSOHKEHUSAM ¥ HU3KOH MPOU3BOJUTEIHHOCTH.

TexHonornuecKuit Mpouecc CTPUKKOM OBIbI COCTOUT U3 CIEAYIONINX ONEpalui: JOBIS
Y TI0J]avya OBIIbI K MECTY CTPIIKKH, (PUKcalus Ha pabodyeM MecTe, HEMOCPEACTBEHHO CHATHE PyHA
U OoOCIy)XHBaHHWE CTpUTaJbHOW MammHkHU. OOlee BpeMs 3aTpayeHHOE Ha CTPHXKKY OBIIBI
WHJIMBUIYAJIbHBIM METOZI0OM T onpenensiercs Tak:

Toztc+ta+tro*B]C (1)

rae te=300...500c- BpeMs BBIMOJHEHUS ONEepaliiii HEMOCPEACTBEHHO

CTPYOKKH OBIIBIL.

tB= 44...67 ¢ - 3aTpaThl BpEMEHH Ha BHIIOJIHEHNE BCIIOMOraTeNbHbIX onepanuii (1™ =
120c).

tro - BpeMs TEXHHYECKOTO OOCTYKMBAHHS CTPUTAIBHOW MAIIMHKU (OYMCTKA OT TPS3H,
KUPOIIOTa, CMa3Ka u T. 1.) t, = 55.. .57 c.

= 04.0,7 - xodppunueHT yYUUTHIBAIOMIMN CTOMKOCTh pEXYIIeH  Maphl,
OTPENEISAIONMNACS OTHOIICHHEM YHKCIa 3aMEH PEeXYyIIUX Iap M3 K KOJHUYECTBY OBEIl T,
CTPUIKEHHBIX MPU MOMOIIU PEXYIIUX TIap.

m3
p=m,

OTOT KOA(P(GUIMEHT 3aBUCHUT OT MEXaHWYECKOro KauyecTBa MaTephayia, HoXa |
rpe0eHKH, KauecTBa MIEPCTH (HATMYUE KUPOIOTa, CTETIEHHU 3arps3HEHus U T. 11.),

a TaKke OT MpoeCCHOHATHFHOTO MAaCTEPCTBA CTPUTaNsl (UCKIFOUEHUS XOIOCTON paboThl
PEXYIIUX Tap, YUCIIa XOJIOCTHIX XOJIOB U T. 1I.).

JeiicTBuTensHOe (MCTHHHOE) BPEMS CHITHE PYHA C MOBEPXHOCTU KOXKH OBI[BI 3aBHCHUT
oT psiga (akTOpOB, KaK OTMEUYAIOCh paHHEEe, U MOKET OBITh ONPEEIICHO U3 BBIPAKEHUS

Fo * 10°
E:BM*V(:*CH*UQ +tx, Cc

rae  Fo - miomams Tena oBIbl, M2,

B, - pacueTHbIi 3aXBaT CTPUraJIbHOM MAIIUMHKU (IIupuHa rpedeHkun) Bm - 77 mm u 57
MM.

ay = 0,5...0,92 - ko3 puMeHT UCIIOTE30BaHNS AKTHBHOW YacTH TPeOCHKH (OTMBITHBIMA
CTpHUTaJb OCTABJISIET JJIsi KOHTPOJIS HE HCIIONIb30BaHHOM 1... 1,5 3y0a).

V. = 0,47..0,63 - ckopocTh momauym (MEpEeMEeNIeHUs] TO TNy OBIBI) CTPUTAIHHOMN
MAIIIUHKH, M/C.

[Tpu cTpukke oAHOM OBLBI C pacueTHOM ckopocThio V. = 0,63 m/c, oOpazyeTcst Bcero
ik 3 1. cedku. OJHAKO, IPU CHIDKEHUHM CKOpocTH mepemenienus o 0,45 m/c macca cedku
yBenuumiachk Ha 60%, T. €. JoCTUTIIA TTOYTH S T.

[Ipu cymiecTByIOMUX T€OMETPHUECKUX pPa3Mepax pexylluxX Map U KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX XapaKTEPUCTHK CAMHUX MAIIMHOK MPOJIOJBHBIN OTrHO OyAeT MHHUMAIbHBIM
WIM TIOYTH PaBEH HYIIIO, €CJIM CKOPOCTh MepeMeIleHHs] MAIIMHKN Y, OrpaHU4YUTh 3HaueHueMm 0,7
Mm/c.

a; = 0,6..0,8 - kodhPUIMEHT YUUTHIBAIOIIMI peaTbHYI0 CKOPOCTh IEpeMEIeHUs
MAaIlIMHKN Ha OTJEJIbHBIX y4acTKax Tela.
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t-g * c - 3arparbl BpeMEHH Ha MPOM3BEICHHE XOJOCTBIX XOIOB (TepeMeleHue
MAaIIUMHKH JUIs BBITOJHEHHUE MOCIEAYIOIINX POXO/IOB).

g - cpeanee BpeMsi xojoctoro xoaa, pasuoe 0,75... 1,0 c. (y HEONBITHBIX CTpUTAJIEH OHO
cocrapisier 1,5...2,0 ¢).

C - YHCIO  XOJOCTBIX  XomoB.  HaOmioneHussMuM  yCTAHOBJIEHO,  YTO
BBICOKOKBTM(UITMPOBAHHBIM CTPUTAIH OCTpHUTaeT oBell 3a 55...60 pabouux XOJ0B, CTPUTAIb
HU3KOH KBaJM(HKAIMU MPH CTPYOKKH ogHOM oBIBI faenaetr 180...210 pabouux xomos. OOmiee
BpEMSI Ha CTPUXKKY OJHOM OBLBI U IPOU3BOAUTEIBHOCTH TPYAA CTPUTAIS MOXHO BBIPA3UThH
ypaBHeHusIMU 3 U 4.

Fo * 10°
To= By * V. * ajax+t,+t8+tro* 3 ©))

Wc=3600*Bm*Vc*ai*a *Kr
[F0*103+(BM*VC*a1*a2)*(tx+tB+tT0*B)]
rne K, - koaddumment knaccaocru crpurans, K, = 0,5... 1,5.
[ToTpeOHOE KOIMYECTBO CTPUTANCH, M COOTBETCTBEHHOE 4HuCIO M pabouumx MecT
MOYKHO ONPEACIIUTh U3 YKciia oTap B X03siicTBe 11, ; mOrosoBes OHOM OTapel mj, YUcCia AHEH
CTPYXKH T , MPOJOIKUTEILHOCTH pabOThI CTPUTaJIbHOTO MYHKTA B JIeHb T.
m*n+me*np+ ... mp*nZm;*n;
M= T *Ts*Wc = TF*Ty*Wc ,gei (5)
T"™=10...150m, T.,"=20mun; Tg= 8 unum 16 yac
[Ipou3BoguTenbHOCTh  Tpyda  CTpUrajedl  3HAYUTEIbHO  BO3pacTaer,  €Cciu
HEKBATM()UIIMPOBAHHYIO PabOTy JIOBJIHM M TIOJIAYH OBIIBI K paboueMy MecCTy OyIyT BBIIIOTHSTH
MOJIABAIBIIIMKH T, KOJIMYECTBO KOTOPHIX MOYKHO OMPEACIIUTH U3 BBIPAKECHUS 6.

m > Mc*Wc*ty*1,

3600 , 4ell
m > Mc*We
W, (6)
e

\
Wn - [IPOU3BOAUTCIILHOCTD TpYyJa IMOoJaBaJIbIIIHMKa OBCI, roJji/4Jac.

th- BpeMsi JIOBJIM M IIOJJauy OBIIbI K MECTY CTPHIKKH, ¢, 1, =45.. .60 c.

T n- KOOQPHUIMEHT UCTIONB30BaHUs pabouero BpeMeHH nojaBanbinuka, T = 0,7...0,75.

[Ipu oTcyTCTBHHM CpEACTB MEXaHHW3AIMHM IS TPAHCTIOPTHPOBKHA PYH, KOJIUYIECTBO
OTHOCYMKOB PYH ompezensercs no Gopmye:

_Me*We* for * orMc*We

mgT: 3600 = W()T (7)

tor 60..90 ¢ HOpMaTMBHOE BpeMs Ha OTHOC OJHOIO pyHa OT pabouero mecra
CTpUTAJIS K yYETUUKY (IJI1s1 B3BEIIMBAHUS U KIIACCUPOBKH).

1010,7...0,8 - K03 hUIUEHT HCTIONB30BaHMs pabOUEro BPEMEHH OTHOCUUKOM PYH.

[Ipu  ompenmeneHuH  YHCIEHHOCTH  OOCTYXKHBAIOIIETO  TMEpCOHAla  CIEAyeT
PYKOBOJICTBOBATBbCS TAaKHMH CPEJIHHMH JTaHHBIMHU: KJIAQCCHPOBIIHMKA IIEPCTH (C TTOMOITHHKOM)
30...40 ¢ Ha omHO pyHO; ToumibmMka pexymux nap - 90..I10 ¢ Ha ogHy mapy, ciecaps-
Hanmaguuka - 135... 150 ¢ Ha oauH BBI3OB. B 3TOM ciyyae ovH mOAaBalbIIUK, KaK U Cllecapb-
HaTaTIMK, MOXKET 0OCITYKUTh 710 16 cTpuranei, 1 TOUUIBIINK PEXYIIUX map 10 15 ctpuranei.

B 3akiroueHuu ciieAyeT 3aMEeTHTh, YTO MPOM3BOJAUTEIBHOCTh TPYJa HA CTPHTATHBHOM
MyHKTE TpU pa3felieHud TPYAOBBIX MpoieccoB (omepamuii) He Bceraa d(hQexTuBHA, TaK Kak
YBEJIMUCHUE KOJIMYECTBA OCHOBHBIX CTpPHTAJICH, MPHBOIUT K YBEIMYCHHUIO KOJIMYECTBA HE
MIPOM3BOJICTBEHHBIX pabdO4YMX, BO3PACTAHHIO HE TPOM3BOAUTENBHBIX 3aTpaT, BPEMEHH Ha
TPAaHCTIOPTHUPOBKY OBEIl, PYH IIEPCTH U YBEITUUCHHUIO PA3MEPOB CTPUTAIILHOTO MMYHKTA.
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Opranuzanus npouecca MAIIMHHOM CTPUKKH OBell.

CTpwXKKy OBell TOHKOPYHHBIX IOPOJI MPOM3BOJAT BECHOW WJIM B Hayajle JieTa,
rpyOOIIEPCTHBIX MOPOJA - BECHOHM U OCeHbl0. KOHKpETHbIE CPOKHM CTPHXKKH OMNPEICISOT B
XO3SICTBE, TMPOJOJDKUTEIBFHOCTh Tporiecca CTpMkKKU aopkHa Obith 10... 15 mueir. K atomy
BPEMEHH LIEPCTh JOJKHA ObITh He MeHee 50 MM JIJIMHON C KHPOMOTOM, 00eCreUnBalOIM €e
MATKOCTb U 3JaCTUYHOCTD (IIOJAPYHEHHAs IIEPCTh).

[lepen HayasoM CTPHKKH JeNaeTcsl pacueT MOTPEOHOCTH CTPUTadbHOW TEXHHKH,
000pYyIOBaHUIO, MNOTPEOHOCTH B CTPUTAIAX M TEXHUYECKOM mepconaine. Ilocrme »sToro
COIOCTABJICHHUS TIaH-TPa(QUK OYEPETHOCTU CTPUIKKU U TIOJJAUU OTap Ha CTPUTaIbHBIA MYHKT.

Cnenyer 3aMeTUTh, YTO CHAyaja CTPUTYT MAaTOYHOE IIOTOJIOBBE, 3aTEM MOJIOAHSIK
MPOLUIOTO TOAAa POXKACHHS, BalyXOB, MAaTOK BECEHHEro STHEHWs, M HaKOHel, OapaHOB-
npousBoautenieid. Ecnu B oTapax BeTpeuaeTcss Opyueisie3 WM 4acoTKa, TO UX CTPUTYT B
MOCJIETHIOI0 OYEPElb U B OTJIEJIbHOM ITOMEUICHUH.

Henocratounoe KoIMYeCTBO CTpUTajeil M TEXHUYECKOIO IE€pPCOHANa, OCOOEHHO
3aTOYHUKOB pEXYIIUX Tap MU MAaCTepOB HAIAJYUKOB CTPUTAIBHBIX MAIIMHOK, HYXHO
CBOCBPEMEHHO OOyYUTH CaMbiM 3()PPEKTUBHBIM CIIOCOOOM y4eOHO-KYPCOBOM KOMOHWHATE HITU
y4e0OHOM IIEHTPE C OTPHIBOM OT MPOU3BOJICTBA MO CHEIHAIBLHOM IPOrpaMMe.

B otmensHOM 371aHUM (OBYapHE) WM CHEIHAIM3WPOBAHHOM Yy4YacTKe 000pYyI0BaTh
cTpuranbHbiil nyHKT (puc. I11), obecneunBaromumii paboyuMu MECTaMH, Kak CTpUTajeil, Tak u
00CITY)KMBAIOIIMK TIEPCOHAT COTIACHO TEXHOJIOTUYECKOTO MPOIlecca, TaK)Ke MPABUII MOKAPHOM
0€30MacCHOCTH U MTPOU3BOJCTBEHHOW CAaHUTApUU (TUTHEHBI).

Crnenyer OTMETUTb, YTO Ha CTPUTAIBHOM NYHKTE JOJDKHBI OBITh KOMHATBHI IS
MEPEOJICBaHUsl U XPAHEHUs CHELOJEKAbl, KOMHATBl [UIsl BBIIOJHEHUS T'UTHEHHUYECKUX
MEpOTPUSITHI, CIENHATLHO OOOPYIAOBaHHBIE MECTa cJecaps-TOUMJIBIINKA PEXYIIUX Tap,
MacTepa-HaJlaluuKa CTPUTaIbHBIX MAIIMHOK. [[pOM3BOJICTBEHHBIN Y4aCTOK JOKEH UMETh Kak
€CTECTBEHHOE, TaK M HCKYCCTBEHHOE OCBEIICHHE JlaMIaMH HaKaJUBaHUS, XOPOIIO
MIPOBETPUBATHCSI, HO TIOJHOCTHIO UCKIIOYUTh HAIMYNE CKBO3HSKOB.

C 1enbI0 UCKITIOUEHUS 00€3TMYKH OBEI] IPU CTPUKKHA HAa CTPUTATBHOM MTYHKTE JTOJIKHBI
ObITh O00OpYIOBaHBI OBYAPHU JII HE OCTPHIKEHHBIX U OCTPM)KEHHBIX OBEI] MO KOJHYECTBY
pabortaromux crpuraieid. OleHKa KayecTBa CTPUKKUA OBEIl IMPOU3BOIUTCS CIEIHUATUCTAMU
300T€XHUYECKOT0 MPOodUs mocae OKOHYaHUSI CMEHBI pabOThI UJIH 10 Mepe HeoOxoauMocTu. [Ipu
OIICHKM TPUHMMATh BO BHHMaHHUE, YTO KpOME KadecTBa CTPWKKH, Ha TOBEPXHOCTH Teja
YKUBOTHOTO CyMMapHbI€ NOPE3bl HE JOJKHBI peBbiaTh 30.. .35 mm.

Ogell nepe CTPUKKOM MOJIBEPTaOT TOJIOAHON BBIZICPKKH HE MeHee 12 JacoB, Tak Kak B
MIPOTUBHOM CJIy4ae OHM IUIOXO MEPEHOCAT CTPIKKY U 3arpsi3Hs0T pabodee mecto. s aToro
OoTapy OBeIl pa3MENIaloT B 3aroHe Mepej] CTPUTATbHOM IYHKTOM W PaBHOMEPHO TPYIIKaMHU
pacmipeensoT 1o orapkam, u3 pacuera 2...3 4acoB HENMPEPBIBHON paboThl cTpuraieil. bonpmas
IJIOTHOCTh TTIOCTAHOBKHM OBEI] HAa MyHKTE HEXeNIaTelbHa, TaK KaK OHA MPUBOJIUT K CKYYeHHOCTH
Y YBEJIMYEHHIO CTPOUTEIBHBIX Pa3MEPOB.

B cnydyae HeGmaronpusiTHOM MOToAe OYEpPENHYI0 OTapy OBEI] pa3MelaloT B OIM3U
CTPUTAIIFHOTO MMyHKTA Komape (oBYapHe) Wi 1o HaBecoM. OCTpIKEHHBIEC OBIIBI OUY€Hb CHUIILHO
pearupyroT Ha XOJOAHYH M cbipyto morony. [lostomy B mepBble 2..3 1OHS HX AepKaT
MOOIU30CTH OT )KUBOTHOBOAUECKUX MOCTPOEK (KOIIAp MIIK HABECOB).

[Tocne okoHYaHUS CTPMXKKKA OTapy OBEIl TMOJBEPraroT CaHUTAPHO-TUTHEHUYECKOMN
00paboTKe MBIIIBIKOBUCTBIX COEIMHEHH, Kpeo30ia, CepHOH u3BecTH, dochopopraHndecKkux
WHCEKTHUIUIOB U T. . B IPOIUIBIBHBIX U MOTPY30YHBIX BaHHAX, a TAK)KE JYIIEBBIX YCTAHOBKAX U
OTIIPABJISIIOT MO OTBEJCHHOW Tpacce Ha JieTHHe nactouma. Crienyer HalOMHHUTH O MOPOYHOM
MpakTUKe 00pabOTKE KOXXHBIX IOKPOBOB C TOMOIIBIO KPEOJWHA W a’po30iieil xjopodoca
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HETOCPEJCTBEHHO Ha palOYyuMX MECTax B CTPUTAJIBLHOM MYHKTE, YTO MPHUBOJUT K YAYIIbIO H
OTPABJICHUIO KaK JIFOJeH, TaK U KUBOTHBIX.

[epctp ynakoBbiBaeTcs B Kumbl, pazmepamu 600 x 550 x 500, u maccoit ot 95 no 136
KI. Pa3/eNbHO IO KaXKJIOMY COPTaMEHTY BO3JYLIHO-CYXOM COCTOSIHHIO, I1OCII€ MapKHpYyeTcs
KpaCKaMH1 WX YCPHUJIaMHU, B3BCIIUBACTCA U OTIIPABIIACTCA B CKJIad BPEMCHHOT'O XpPAaHCHUA. I[J'ISI
YIAKOBKM HPUMEHSIOT CHELUANbHYI0 TKaHb (MEIIKOBUHY) C IISITUKpAaTHOM 0OBsA3KOH
MpOBOJIOKOH. TKaHb OBIBIIYIO B YHOTPEOJICHUIO I O€I0i 0THOPOTHON HIEPCTH HCIIOIB30BATh
3arperaercs.

[Tocne OKOHYAHWS CTPMXKKH OYEPEAHON OTaphl MeECTe HaxOXJICHUS OBel Ha
CTPUTJIbHOM IYHKTE (OL@PKH, IPOTOHBI, IPOXO/bl) YUCTATCA, A€3UH(PUIUPYIOTCS ¢ TIOMOIIbIO
PYYHBIX WJIM MOOWJIBHBIX JE3UH(QHUIMPOBAHHBIX arperatoB. llocie NpoBeTpUBaHHUS WU
IIPOCYIIMBAHUS TOMEIIEHUs (CTPUTaJIbHOIO IYHKTA) JAeTcsl pas3pelleHHe Ha IIOCTaHOBKY
CHEAYIOLIEN OTaphl.
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I/ICXOIIHLIe JAHHBIC

Bapuant |[ToronoBee |KBaymduka- ['pyminbt Cnoco6  |Mammnku |CkopocCts |I[Lnomans [IponomxurensHocTs  |[IpoaomKUTENBHOCTD
zm;jn; WSl CTPUTAJICH  |OBeIl crpuwxkn  |(By) mojaun  |tema (M), Fo [cTpmxku; Tc paboThI CTpUral.
Poj m/c;Ve IYHKTa B JieHb; Tg
1 3000 Y noBnerBopu CMmemrannast |Ha MCO- 0,6...0, 63 |OBreMarTKu: 15 gueit 8
2 3000 TeNbHas :OBILIEBOJIYE |CTEl- 77b 1,1.-18 16
3 3000 cku 40 %, JJaKax ﬂpKI/I 12
spku 30 %, 0,9..1,3
4 5000 Cpennsis . 8
Bayxu 15 Banyxu:
S 5000 %, OapaHbI- 1,0..15 12
6 5000 MIPOU3BOIUT [IpousBoaut 16
7 6000 et 15%  [[Iporpec- |MCYVY- 0,7 emu: 2,0...2,6 20 muen 12
8 6000 cuBHas 200 16
9 6000 (ApcTpan 16
WHCKHUH,
10 10000 [Ipodeccuonan Hogosena 0,7..0, 85 16
12 10000 HJICKWIA, 16
13 20000 Bricueit Openbypr 0,9 16
14 20000 CKHMI) 16
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Prc, LI, Crpuransuuil qygxe KoroTpykimn BHMNOK

r.Crapponons ( osuck omrnexe 5000 rosoB
c~3 _"OK'I‘ﬂGpBCI_mﬁ"ﬁ, ‘

I - ormenenze orpumim omeir, II - ¥YYacTOR yyeTa I

000 B3BEIMBAHAA pyea, Hl ~ nadoparopmun, IV - sacasy .

LAS ®AW Bepetn, ¥.¥1 - DPasueBaisd ¢ NyTOBHMH
KOMHATOME
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OO0mme cBeieHHs O AYIIEBBIX H KYIIOYHBIX YCTAHOBKAX

Bbosbioit sKkoHOMHUYECKUI yiiepO OBLEBOJACTBY HAaHOCUT YECOTKE, BbI3bIBaeMasi 4Y€COTOUHBIM
KJICIIIOM, MTAPa3UTUPYIOIIUM Ha KOKe )KMBOTHOTO. Ha 0oBIax mapasuTHUPYIOT TakKe KOIIApHBIE KIIEIIH,
OBEYbHM KPOBOCOCKH, HOCOBOM OBOJI OBELl, MSICHbIE MYKH.

C medeOHOW M TPOPUIAKTUYECKOW Ielbi0 2 paza B ToA (BECHOW M OCEHBIO) OBEIl
00pabaThIBalOT TEKCaXJIOPAHOKPEOJIMHOBOW MM MHUHEPAIbHO-MACIAHOM 3MYJIbCUEH METoaoM
Ky[IaHdsT B CIHEIHAJbHBIX BaHHAX WJIM OINPBICKUBAaHHMEM B IYIIEBBIX YCTAaHOBKaX MO IOJHOTO
HacbleHus: 1mepctd. OCHOBHbIE TpeOOBaHUS K CaHUTApHOM 0O0paboTKe OBELl H3JIOXKEHbI B
WNuctpykiiun mo OGopbOe ¢ 3a00ieBaHHMSIMH OBl M KO3 YECOTKOW, YTBEPKIACHHOW [ 1aBHBIM
yrnpasienuu Berepunapurt MCX CCCP 14 urona 1971 r.

B ycnoBusix, korna oBerr 00pabaThIBalOT TOJBKO MOCTE CTPYIKKH (JUIMHA MIEPCTSHBIX BOJIOKOH
He mpesblmaer 20 MM), LenecooOpa3HO NPUMEHATh CTpyHHBbIE (IylIeBble) YyCTaHOBKU. Ilpum
HE00X0AUMOCTH 00pabOTKH HECTPHIKEHHBIX OBEI] CTPOSIT CTallMOHAPHBIE KyIOYHbIe BaHHBI. Kymanue
OBELl B BaHHaX HanboJsee pacpoCTPaHEHO.

Ocnosenvle onepayuu Kynanus: suyck otapsl (700-800 rosoB) B 3aroH i HEKyaHHBIX OBEIl
(mpen3aroH); BIYCK MapTHM OBEL| U3 Ipela3aroHa B paOouuil 3aroH; CTaJKUBaHHE MAPTUU OBEIl
HETIOCPEJICTBEHHO B BaHHY C OMYJbCHEW WM Ha matdopmy, MONAIONIYI0 MX B BaHHY; MOjada B
BaHHY C IOMOUIbIO IJIAT(OPMBI; BbIIEPKUBAHHE KHUBOTHBIX HEOOXOAMMOE BpeMs B 3MYJIbCUU;
OKYHaHHE WX C TOJIOBOW B SMYJBbCHH; BBIYCK OBEI] W3 BaHHBl HAa OTCTOHHYIO IUIOIIAJAKY; Ha
OTCTOMHOM IUIOMIaAKe 3-5 MUH JAJIs1 CTEKaHUs JIMIIHEr0 pacTBOPa U BBIIIYCK U3 Hee.

Bcnomozamenvhule onepayuu: 3anoJHEHNE BaHHBI BOJIOM, MOJOTPEB BOJAbBI, IPUTOTOBICHHE
MaTOYHOT'O PacTBOpa U I0Jlaya €ro B BaHHY C BOJOM, IepemMelInBaHue padoueil SMyJIbCUHM B BaHHE,
CIIUB OTPabOTaHHOM 3MYJIbCUU, YUCTKA U MOMKA KYITOYHOI'O yCTPOUCTBA.

B mpornecce KynaHusi KOHTPOJIMPYIOT TEMIIEPATypy U KOHIEHTPALMIO aKTUBHOIO BEIECTBA U
SMYJbCUH, CIEAT 32 YpPOBHEM €€ BaHHE, 3a JKCHO3UIMEN KyNmaHWs M TMOJHOrO IOTPYKEHUs,
OTIpeJIeNIAI0T CMAaYMBAaEMOCTh LIIEPCTHOTO MIOKPOBA.

JUig KynaHusi OBEIl M MOJIb3YI0 AMYJBCUIO C KOHIIEHTpaluend ramMma-usoMepa (KOMIOHEHT
rekcaxyopana) B mnpegenax 0,025-0,03 u kpeosnmna 0,25-1,5 %. [lnsg cMemmBaHMS KpeoJIMHA ¢
TeKCaxJOpaHOM MPUMEHSIOT CMECHUTENH, MPOIECC CMENIMBaHus BenyT npu temmeparype 333-338 K
(60-65°C). Temmeparypa paboueii 5MyJIbCUU B BAaHHE IPU KyIIaHUM JOJDKHA ObITh B mpeaenax 293-298
K (20-25°C).

ITo Mepe kKymaHus 5MyJbCHS B BaHHE 3arpsi3HSAETCS U B BaHHE C BBIXOJOM >XHJIKOCTH C
OOJIBIIION KOHIIEHTpAIMeH n30MepoB OBICTpO obenHseTcs. Ee Hopmanm3anwmst ocie kynaaus 200-400
HeocTprkeHHbIX win 300-500 cTprrkeHbIX OBel JOOABISIOT AMYJIBCUIO C YIBOGHHBIM KOJHMYECTBOM
Ne3UHPUITUPYIOIINX CPEICTB.

OcHOBHBIE 300BETEpPUHAPHbIE TPeOOBaHMA K YCTAHOBKE JUIsI KyNaHUS OBEL. YCTaHOBKHU
JOJDKHBI 00€CTIeYMBaTh BOZMOKHOCTD TIOJTYYEHUS SMYIIECUH  OTIPEICTICHHBIM MTPOIIEHTOM CO/ICPIKaHUS
raMma-u3oMepa B npenenax temmneparyp 293-298 K (20-25°C) B onTuManbHOM 00beMe BaHHBI 15-17
M°. BeicoTa cOpackiBaHMs OBell B BaHHY — He Ooiiee 0,5 M. JITUTENBHOCTh PEryaupyeMoi SKCIO3UINH
KyMaHus He JA0JDKHA mpeBbiath 60 ¢, HOrpyXeHHs OBel] C TOJI0BOM B AMYJbcUIo — 1-2 ¢. YcTaHOBKU
noikHbl obecrieunBaTh 100%-Hoe cMaunBaHME KOXXHOTO MOKpoBa. OOpaboTKy OBell BceX MOpoJ Mpu
COXpaHEHHMHU YHUCTOTHI IEPCTU. Y CHIIME Ha PYKOSITKaxX ynpasieHus — He 6onee 29,4 H (3 kr).

OCHOBHBIC HEIOCTATKA KYIOYHBIX BaHH — OOJBINOM pacxoll KHIKOCTH W XHMHYECKHX
IpernaparoB, HECTAOMIBHOCTh KadecTBA SMYJIbCHM, OTPUIATEIbHOE BIUSHHE a BOCIHPOHM3BOJICTBO
OBEII, 3arpsA3HCHHUE OKPYXKalolel cpeapl oTpaboTaHHON AMynbceuer. OBIla BBIHOCUT W3 BaHHBI 1-2 11
KHUJIKOCTH, HO (PaKTHUECKUI pacxo] BOJbI HAa OJHY TOJIOBY TpeBEIIACT 10 1., Tak KaK 3MYJbCHIO
HCIIONB3YIOT TOJIBKO OJUH JeHb. B 00beMe smynbcuto 18-30 M~ 3a oMH JIeHb KymaroT He Oojee 2,5
TBIC.. T0JI0B. OTpabOTaHHYIO AMYIIBCUIO €XKETHEBHO 3aMEHSIOT HOBOM.

B nymeBbIX yCTaHOBKax MCIIOJIB3YIOT T€ K€ 3MYJIbCHUHM, YTO U B KYNOUYHBIX BaHHax. OBel
OIIPBICKMBAIOT CBEPXY U CHHU3Y CTPYSIMHU SMYJIbCUU B T€UCHUE 1-5 MUH B CIICIIMATIBLHOM Kamepe.

[IpenmyiiecTBO AyIIEBBIX YCTAaHOBOK: B 3-5 pa3 MEHbIIE pPACXOAYEeTCS JKUAKOCTH H
XUMHAYECKHX IPENapaToB, CTAOMILHOE KaueCTBO SMYJIbCHH, OTCYTCTBYET TPAaBMUPOBAHHE JKUBOTHBIX,
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IpOCTass TEXHOJIOTUS OOpabOTKM W BO3MOXKHOCTh M3TOTOBJICHHS YCTAHOBOK MEPEIBHKHBIMU.
Henocrarok AymieBbIX YCTaHOBOK: HE BCerja 00ecreyrBaeTcsi KaueCTBEHHOE POMAavyKMBaHUE HIEPCTH,
YTO ONPEXKENSAET YCIOBHE UX MPUMEHEHHE 151 00pabOTKHU OBEI] MPEHUMYILECTBEHHO MOCIIE CTPHIKKH.

IlepenBurkHbIe TylIEBbIE YCTAHOBKHU MO3BOJISIOT 00padaThIBaTh OBELl HA MECTax MacTbObl, YTO
UCKJIIOYAeT JajbHHE TEPErOHbl W CKOIUIGHHE Ha OTHCNIBHBIX y4yacTKax OOJBIIOr0 KOJIMYECTBA
KHUBOTHBIX. HebOnaromnomyuHbsle U 30M30MYECKOM OTHOLIEHHWU OTapbl HE 3apakaloT IPU IEperoHe
MECTHOCTb M HE MOTYT UMETh B KOHTAKTE C IPYTMMH OTapaMM; KauecTBO 0OpaOOTKU HE HHUXKE, YeM Y
CTALlMOHAPHBIX YCTAaHOBOK4 B HEKOTOPBIX CIy4asX MCKIKYAeTCsl HEOOXOIMMOCTh CTPOMTENbCTBA
JOPOTOCTOSINIUX CTAllMOHAPHBIX KYIOYHBIX BaHH, €CJIIM HCIOJIb30BAaThb UX IIOCIE CTPUXKKU OBELl,
pasmelnas HEIOCPEACTBEHHO Y BBIXOIHBIX BOPOT KOILIAPHI.

OceBast Kyny4Hasi BAHHA OKB

[Ipennaznauena Ay 0OpabOTKHU OBEIl B BAHHE METOJJOM OKYHAHUS UX C TOJIOBOM B pa3linyHbIC
PacTBOPBI U AMYIbCUH. [ He3uH(EKInu ¢ JIedeOHON M MPOQPIIAKTHYSCKON METsIMU. A TaKKe IS
O0pBOBI C KOKHO-TIApa3UTAPHBIMU 3a00JIEBAHUSIMU ATHX KUBOTHBIX, OHA 00€CIIeYNBACT KOMILJIEKCHYIO
MEXaHHM3AINI0 BCEX TEXHOJIOTHYCCKHUX OINEPAIHid, CBI3aHHBIX C BBHIMIOJIHCHUEM TaKOW 00pabOTKH, IIpH
STOM HE3aBUCHUMO OT HAJIWYUS WIM OTCYTCTBUS IIEPCTU KOXKHBIM MOKPOB OBELl M KO3 IMOJHOCTHIO
CMa4YMBAETCs XUMHUYECKUMH MperapaTaMu.

YcranoBka OKB (puc. 1) BKIIO4aeT CTPOUTENBHYIO YACTh U TEXHOJIOTHUECKOe 000pyIOBaHUE.
CrpourenbHasi 9acTh COCTOUT M3 3aroHa JUIsi HEKYITAHBIX OBEIl, 2, C BOpoTamu 1, pabodero 3arona 4 ¢
BIIYCKHBIMH BOPOTaMH 3, KYMOYHOH BaHHBI 12 ¢ ABycTBOpuYaThIMU ABepkamu 11, ABYX OTCTOMHBIX
momaaok 10 u 22 — ¢ oTcTOMHUKAMU 6 JUIsl BBIIEPIKKHU KMBOTHBIX TOCIIE KyHaHUs U TUIOIaaku 16.
JUTSL TEXHOJIOTHYECKOTro 000pyI0BaHUS

B cocraB TexHosmornyeckoro o0OpYyIOBaHMS BXOIMT TOJIKAIOIIAsl TeJNekKa S5, oceBoi
okyHarenb 20, xoren-mpeobOpa3oBatens 14 ¢ yCTpONCTBOM JUIsl CKUTAHMSI JKUIKOTO ToruuBa 17 u
TOIUIMBHBIM ~ OakoM 15, cmecutenp 18 it TPUTOTOBJIEHUS TEKCAXJIOPaHO-KPEOJIUHOBOTO
KOHIIEHTpaTa, HACOCHAas CTaHLMs 7 ¢ BOAOIPOBOJAHON CUCTEMOM 9.

IIpu BbIOOpEe MecTa A pa3MElIEHUs YCTAaHOBKM YUYUTHIBAIOT CJEAYIOIIME OCHOBHBIE
TpeboBanus. [ pyHT MOMKEH OBbITh IMIIOTHBIE BOJOHENPOHHUIIAEMBIM. YKJIOH MOBEPXHOCTU HE JOJKEH
IIPEBBIIIATH 5°, HO GBITH TAaKMM, YTOOBI oTpaboTaHHbI pabounii pacTBOp M3 BaHHBI 00BeMoM 50 M
€XKECyTOYHO CAMOTEKOM MOT MOCTYNaTh B UMEIOLIYIOCS 3aMKHYTYIO BIAJNHY, OBpar WM B BBIPBITYIO
sIMy, BMECTUMOCTBIO He MeHee 100 M ['myOuna 3aneranusi TpyHTOBBIX BOJ B BECEHHEE BpeMs JTOJKHA
ObITh HEe MeHee 4 MeCT OT TOBEPXHOCTH 3eMJIM, IUIOIIAgKa JOJKHA HMMETh TapaHTUPOBAHHOE
BOJIOCHAGKEHHE YCTAHOBKH Ha pacdera Gosee 50 M° B CyTKH (IIPH HAIMYHH OTKPBITOTO HCTOYHHKA).
C yueToMm mpeoxpaHeHHs OT 3arpsi3HEHUS MOBEPXHOCTHBIX M TPYHTOBBIX BOJI, @ TAKKE OKPYKaIOIIEH
MECTHOCTH YCTAaHOBKAa MOXXET OBITh CMOHTHPOBAaHA BOJHM3U CTPUTATHHOTO MYHKTA, CKOTOIPOTOHHOM
Tpacchl, oHako B paauyce 800 M OT Hee He TOJKHO OBITh JKUJIBIX WU MPOU3BOICTBEHHBIX TOCTPOCK.

B nauane cTpouTenscTBa POIOT KOTJIOBAHBI MMOJ BaHHY M OTCTOMHUKH — TPAHIIEH TIOJ
¢byHIaMeHT CTeH pabouero 3aroHa, Mpea3aroHa, OTCTOMHBIX IUIOIIAJIOK, TPAHIIECIO ISl CIUBHOMN
TpyOBl U sIMy Al cOopa OTpabOTAaHHOIO pPacTBOpa BMECTUMOCThIO He meHee 100 M’, ecld Her
3aMKHYTOW BMaJWHBI WM oBpara. llocie 3eMisiHBIX pabOT MPOBOIAT OMamyOOpOUYHBIE PabOTHI,
OeTOHUPYIOT (YHIAAMEHTHI, THO ¥ CTCHBI BAHHBI, OTCTOMHUKOB, ITOJIBI 3aTOHOB M CTPOSIT CTEHBI.

IIpenBapuTenbHbIil 3arod 2, WMEOIMMNA AUHY 16 M, IIUPHUHY Yy BXOASIIUX BOPOT 13 M u y
pabouyero 3aroHa 5 M, 000pyJOBaH JIBYXCTBOPYAThIX U BOPOTaMH IIUPUHOU 3 M, OTKPBIBAIOIIMMHUCS
Hapyxy. OH UMeeT CIUIOIIHbIE U MPOYHOE OTPAXJACHUE W3 MECTHOrO CTPOUTEIBLHOIO Marepuasna
(mepeBsiHHOE, OCTOHMPOBAHHOE WJIM KaMEHHas KJaJKa) BBICOTOM He MeHee | M, yTpamMOOBaHHBIHA
3eMJISTHOI 1O ¥ BMEIAioT otapy oser| B 700-800 rosoB u3 pacuera 0.3-0,5 m%/rou.

PabGouwnii 3aron 4, moumoit 21 M W IMMPHHOW 5 M MpeaHA3HAuYEH MJIsd TpHeMa OBeIl M3
MIPEIBAPUTENILHOTO 3aroHa W MPUHYIUTEIBHON MEXaHW3WPOBAHHOHM Moaayn ux rpynmnamu mo 20-35
TOJIOB TOJIKAIOIICH TEIEKKOW K KyIIOYHOM BaHHE M CTAIKUBaHUs B Hee. OH COCTOUT U3 OTPAKIAIOIIUX
OCTOHHBIX CTCH C YCTAaHOBJICHHBIM HAa HUX PEIbCOBBIM TyTEM U TOJIKArOMIeH Tenexxkku. [lom 3arona
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JeNaloT OCTOHMPOBAHHBIM, POBHBIM, C YKIOHOM B cTopoHy 1:200 mis cTOKa BOIBI HpPHU €ro
IIPOMBIBaHHH.

Crenbl 3arona BeicoToi 1,1 M u mmpuHOi 0,3 M U3rOTOBIEHBI W3 MOHOJUTHOTO OETOHA, C
BHYTPEHHEH CTOPOHBI OHM OIUTYKaTypEHBI U 3aXKEJIE3HEHbl. BHYTpEHHAA 4acThb CTEH, MPUMBIKAFOILIAS
K BaHHE, MOKPBITAa METALIMYECKUM JIMCTOM Ui YMEHBIIEHUS TPEHHs OBEll 00 HX IMOBEPXHOCTb.
BepxHss yacth cTeH BblnoHeHa ¢ YKJI0oHOM 0,5 % B cTOpoHY BaHHBI. BiryckHble BOPOT 3 ¢ IIMPUHOI
5 M BBINOJHEHB! JIBYXCTBOPUYAaThHIMU U OTKPBIBAIOTCS BHYTPb IpeA3aroHa. B 3akpbITOM MOJIOKEHUU
OHHM YCTAaHOBJICHBI HENEPICHAUKYISIPHO HAINPABICHUIO [BIKEHHMS TEJICKKH, 4TO IO3BOJSET IIPU
MIOMOIIIY TEJIEKKH 00CYKUBATh BCIO TOMOIIb MPEAKYIOYHOTO 3ar0Ha.

Ilo BepXy CTEH IPOJNOXKEH PEIBCOBBIA IIyTh, II0 KOTOPOMY IEPEIBUracTCs IO BCEH UIMHE
3aroHa TOJIKAKOUIasl TEJIEekKKa 5, COCTOAILIAs M3 CBApPHOM paMbl Ha YETHIPEX OMNOPHBIX IPOBOJIHBIX
KoJsiecax, IpuBoja. ToJKaroIMX MajbleB, CUACHbs olepaTopa U OayacTHoro smuka. [IpuBon — or
PEBEPCUBHOIO 3JIEKTPOJIBUraTelll MOIIHOCTBbIO 3 KBT, uepe3 peayKTop ABYXCKOPOCTHYIO LEHMHYIO
neperady ¥ CUCTEMY JIPYTUX LEMHBIX Iepeay.

Tenexka uMeeT 1Be CKOPOCTU NIEpeMELIeHMs] BIIEpe] U Ha3ajd: pu padboueM xozae — 0,25 u npu
xoznoctoM — 0,50 m/c. IlepexmnouatoT CKOpPOCTH phlYaroM KyJaduKoBOM My(Thl LIEMHOTO PeLyKTOpa,
U3MEHSIIOT HAalpaBi€HME JBMKEHUS Ha KHolku «Bmepen» unu «Haszam» KHONOYHOrO ITycKaTels.
BepTukanbHO MOABEIIEHHBIE TOJKAKOMME 62 Majblia 3aKPEIUICHBI BIIEPEAN paMbl TEJIEKKH IIAPHUPHO
TaKk, 4TO MNpHU JBWKEHUU TEJEKKU Brepen (B CTOPOHY BAaHHBI) OHM CIYUIEHbl B BEPTUKAJIBHOE
nojoxkeHuu. IIpu 3agHeM xozae (B CTOPOHY IPHUEMHOIO 3aroHa) M Haes3Ja Ha NPENsATCTBHE MalIbLibl
[IOBOPAYMBAIOTCS HA OCU U NMOAHUMAIOTCS. [lon0kKeHne OnyIeHHbIX NalbLEB PErYIUPYIOT OIIOPHBIMU
BUHTaMH. Bo wu30exaHue TpaBMUpOBaHME OBELl HW)KHHME KOHIBI TOJIKAIOIIMX  MaJIbLEB.
3akaHuMBaroOIIMECs apooOpa3HbIMM HAKOHEYHUKAMU, JOJDKHBI PAcIioaraTbCsi B OJHOM IUIOCKOCTH.
3a30p MeXAy KOHLAMH MalbIEB U II0JIOM, a TAKXKE MEXKAY KPalHMMHU MaJblaMU U CTEHAaMH 3aroHa
yCTaHaBIMBAIOT He 6osee 50 MM.

JUia  yBEeNWYEHMs] CLEIJIEHUS KOJEC C peIbCcaMHu, a Takke Uil  [PelOoTBPALLCHUS
ONPBICKMBAHUS TEJIEKKH IPU TOJKAHUM OBEl] OaJlJJaCTHBIN SIIUK 3arOHSAIOT IEeCYaHO-TPaBUNHOM
CMECBIO.

[lutanue »naeKTpoJBUTATENS TEJIEKKU OCYHIECTBISIETCS M0 KaOelno, IOJABEIIEHHOMY Ha
3KMMax M KOJbLAX K MPOBOJIOKE, HATSHYTOW HAJ PEIbCOBBIM IIyT€M. YNPABISAIOT TEIEKKOH C
CHJIEHbSI OIIEpaTopa, pacloyiOKEHHOI0 Ha Tenexke. [lepemelienue TenexxKu o peabcaM OrpaHuyeHHO
yIIOpaMH y BaHHBI U Y TJIABHBIX BOPOT.

PaGouuii 3aroH OT BaHHBI OTJAENEH 3allUTHBIMU MPOPE3MHEHHBIMU  (apTyKamu
MIO/IBEIICHHBIMHA HA MEPEKJIaJAVHE M OTKPBIBAIOUIMM BaHHY C PAacTBOpaM OT OBEIl 0 MOMEHTa MX
cOpaceiBanusl. OH IPENATCTBYET TaK)Ke CIIy4aillHOMY BO3BpAIIEHHUIO OBELl U3 BaHHBI B 3aTOH.

Kynounass Banna 12 amuHoM 5 M, mmpuHOM 2,5 M u rayounoit 1,5 mpezacrasisier coOoit
MOHOJIUTHYIO TE€PMETHUHYI0 OETOHHYI0 €MKOCTb C JBYMs OOKOBBIMH MaHIyCaMH MdJIs BBIXOJa
UCKYTaHHBIX OBell. /IHO BaHHBI, UMEIOIINE THIPOU30JIALUIO, BHIIOJHEHO C HEOONBIIMMH YKIOHOM B
CTOPOHY CIIMBHOM TpYyOBbI, YI0)KEHHON B HMKHUM yroj cTeHKH. CIMBHYIO TpyOy AMaMETPOM HE MEHee
0,2 M yKapIBaIOT B TPAHILEE C YKIOHOM B HAIlpaBJIeHUM ciauBa 1:25.

B npononbHO# cTeHKE BaHHBI CO CTOPOHBI IJIOMIAJKA TEXHOJIOTHYECKOTO0 000OpYI0BaHUS U B
OOKOBBIX CTEHKAaX y JIHA BaHHBI CJIeJIaHa Ma3bl, B KOTOPBIX YJI0XKEHbI TPYOBl 6apOoTepa Juist moaorpesa
pactBopa. Co CTOpOHBI pabOYero 3aroHa 3amoJUIMI0 B OETOH CTEHKHM BaHHBI 3aJI0)K€HA JIMHEWKa Tak,
4yTO0 pucka 18,5 M coorBeTcTBYeT OoTMeTKa 0,245 M. BHyTpeHHHME IOBEpPXHOCTU CTEH BaHHBI
HITYKaTypAT UEMEHTHBIM PACTBOPOM H JKEJIEC3HAT.

BbIxosbl B OTCTOHHBIC 3aroHBI ¢ 00€MX CTOPOH BaHHBI NMEPEKPHIBAIOTCS JBYXCTBOPYATHIMU
nsepuaMu 11, OTKpBIBAIOTCA M 3aKpBIBAIOTCA OHM IIPM IOMOIIM THAPOLMIMHAPOB. JIBEepkn
HCIOJIB3YIOT JJIsl BBIIYCKAa HMCKyNaHHBIX OBELl M IEPEMEIINBAHUSA PACTBOpPAa B BaHHE BO BpeMs
IIPUTOTOBJICHUS.

Ha nnomanke A pa3MeIieHns: TeXHOJIOTHUECKOro 000pyI0BaHUs C  MPOTHUBOIOIOKHON OT
pabouero 3aroHa CTOPOHBI BaHHBI CMOHTHPOBAaH OKyHarenb 20 Ui MOTpYXKEHUs OBEI| ¢ IOJOBOM B
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pabounii pactBop. OH COCTOUT M3 CBApHOHM MIaT(GOPMBI C HACTHIOM M3 OEpe30BbIX, TyOOBBIX WIH
JUCTBEHHBIX IJIAHOK, paMbl, IPOTUBOBECA U THIPOCUCTEMBI C TIPUBOIOM.

[Tnardopma, pacnojoXKeHHas MOJ BAaHHOH, MOJHOCTBIO NMEPEKPHIBAIOT €€ 3epKano. XoJ ee
BBEpX U BHHU3 — 1,2 M. B HM)KHEM II0JIOKEHUH OHa pacrionaraercs Ha 0,45 M Hibke Bepxa BaHHbL. Bo
n30exaHue TPaBMHPOBAHUS OBEIl 3a30p MEXKIY KpasMu MIaTHOPMBI U CTCHKH BAaHHBI JOJKEH OBITh
He 6oistee 50 MM, ckopocTh ciyckanus — 0,1 mogbema — 0,2 m/c. lllapaupHOe coeauHeHne IaThOPMbI
C paMmoi, MPUKPEIICHHOW K OSTOHUPOBAHHOMY OCHOBAaHHIO, 00CCIICUMBAECT MPH JBIKCHUU BBEPX U
BHHU3 €€ MTOCTOSIHHOE TOPU30HTAIIbHOE MOJI0KEHHUE.

[lepememaercs miardopmMa ¢ MOMOIIBIO IBYX THAPOLMIMHIPOB C MPHUBOIHBIM YCTPOWCTBOM,
COCTOSIIIUM M3 3JIEKTPOJBHUIaTesisi MOIHOCTRI0 2,2 kBT, runponacoca HIII — 10E, 3010THHMKOBOTO
pacripenenuTens, MacisHOTO 0ayka, TpyOONpOBOJOB M aBapuiHOrO BEeHTWIA. K ruaponuimuHIpaM
noabeMa U CIIyCKaHMM IaTdhopMa Macio MOJAEETCS IO MAacJONpOBOJAaM U IIJIAHTaM BBICOKOTO
nasneHus. OT MpUBOJIa OKYHATENS HE3aBUCUMO MPUBOJIUTCS B ICUCTBUE THAPOLMIUHAPHI IBEPOK JJIs
BBIIYCKA U3 BaHHBI.

[IpoTrBOBEC B BHJE SAIIMKA ¢ OAJUIACTOM TpPEAHA3HAYEH IS aBapUMHOTO ciy4das. Eciaum B TOT
MOMEHT, KOTJa OBIbl IUIaT(OPMOI MOTpPY>KEHbI B PACTBOP C TOJOBOM U THUAPOCUCTEMa OTKa3aia,
orepaTop OTKPHITHEM aBapUWHOIO BEHTUJISI COpachlBacT JaBj€HUE B TMAPOLMIMHIPAX, Iulardopma
Mo JeWCTBHEM TMPOTHBOBECAa caMa IIOJAHMMAETCS BBEpPX, MO3BOJISAS OBIAM  MOIUIBITH HaJ
MTOBEPXHOCTHIO SMYJIbCUU.

YpaBisiOT OKyHATEIEM C IJIOMAAKU OllepaTopa BaHHBI.

Ortcroiinblie iomanku 10 u 22 pasmepom 10x11 npegHazHaueHbl Uil BBIAEPKKU OBEL I1OCIIE
KynaHusi C LeJblo cOopa CTEKalolero C HUX pacTBOpa. BeTOHWPOBAHHBI MOHOIUTHBIA TOJ
IJIOMIAKK JIOJDKEH UMETh YKJIOH B CTOPOHY OTCTOMHHKOB 6. OrpaKJeHUE TUIONIaA0K BeIcOTOM 1,1 M
nenaroT U3 OyroOeToHa, METaNIMYecKOW CeTKM WM JIPYTMX MECTHBIX MaTrepuanioB. MOHOIUTHas
OKaHTOBKA OTPaXKJICHUS BBITTOIHIETCS BbICOTOM He MeHee 10 cM u mupunHoit 20 cm. [lnomanaku uMeroT
BOPOTa, OTKPBIBAIOTCS HApYXKy, AJIA BBITYyCKa OBEIl B pa3MEIIaeMblil psAIOM 3aroH 0e3 TBEPIOro
MOKPBITHUS A1 cOOpa U pa3meleHuss 00paboTaHHBIX OBELl OJTHOM OTaphbl.

Jlns cOopa cTekarlero C OBell pacTBOpa Mepel BaHHOW pPAcCMONONKEH TOHHPOBAHHBIN
OTCTOMHHK 6 BMECTHMOCTBIO 1,6 M°, IIOKDBITBIl CBEPXY PELICTYATHIM JIHCTOM U CBSI3AHHBIA IBYMSI
TpyOamu c¢ BaHHOI. [lo BepxHell TpyOe OTCTOSBIIMICS pPacTBOpP MOCTOSHHO CIUBaeTcsi oOpaTHO B
BaHHY 110 HIM)KHEHN, CHaOkeHHOM mmbepHoi 3acionkoil. COpaceiBaeTcs rpsizb U3 OTCTOMHUKA B BaHHY
€XKeTHEBHO MOCJIe OKOHYaHUsI PabOTHI IPU OUHCTKE.

Bce texHonornueckoe o0opynoBaHuE, 3a UCKIOYEHHEM HACOCHOW cTaHlMU. Pa3memaror Ha
poBHO# momaake 16 pazmepoM 6x8 M, 3acbITaHHON MMeCYaHO-TPAaBUWHOIN CMEChIO U YTPaMOOBaHHOM.
[Tmomanky mocne ycraHoBkH Kotia npeoOpazoBareniss KB-300M oOHOBST orpakIeHHEM U3 MECTHBIX
MaTepHuaoB.

Ha momanke, kpome kKoTiia — mapoodpazoBatens 14 ¢ TOMIMBHBIM 0akoM 15 u ycTpoiicTBOM
JUIsL CKUTaHMsl ToluiMBa 17, ycraHoBieHbl cmecutenb 13, omopa okyHarens 20, TMIpONPUBOI U
TUAPOCUIIOBOU pacipenenuTeNbHbIN uT 18.

Cwmecutens 13 npenHasHaueH JUisi IPUTOTOBJICHHS T€KCaXJIOPAHOBOTO KOHIEHTpaTa. CoCTOUT
U3 CBapHOro LWJIMHJIpHYecKoro Oaka BMecTuMocThbio 0.55 M C pAaCIIOJIOKEHHBIM BHYTPU HETO
OapboTepoM AN TOJOTpPEBa TIMEPOM MPUTOTOBIIEMOTO pacTBOpa U Memankoi. Memranka
MpEeACTABIsIET CO0OM BEpPTUKAIBHBIA Bajl C JIONACThIO, TPUBOJUMBIM BO BpaIlllEHHE OT
3leKTpoBHUrarenss MouHocThio 0,6 KBT uepe3 depBsSiUHBIA peAYKTOp, KIMHOPEMEHHYIO U LIETHYIO
nepenayn. [1ockoibKy HUKHUI MOJIIMITHUK Basia (CKOJIbKEHUS1) M3TOTOBJIEH W3 KalpoHa, BKIKOYATh
MIPOBOJ MOKHO TOJBKO TMOCIIE 3aJTUBKH B 0aK KUIAKOCTH B KonmmuecTBe He MeHee 10 m. [ xoHTpons
3a TeMIlepatypoil B 6ake MperyCMOTPEH pyYyHOM TEpMOMETp, a 3a KOJIMYECTBOM pPacTBOpa — MEpHas
nuHeilka. YactoTa BpalieHus JIONAacTHOTO pOTOpa MEIIANKU — 68 MHH "

Koten — mapoo6pazoBarens KB-300M obecnieunBaet mogorpes padbodero pacTBopa B BaHHE 12
Y MOJIOTPEB KOMITOHEHTOB IMPH MPUTOTOBJICHHH MaTOYHOTO pacTBopa B cmecutene. OH BbIpabaThIBaeT
1o 400 xr/a meperperoro napa ¢ Temneparypoi 1o 403 K (1300C) 1 U30BITOYHBIM JaBJICHUEM 10 68,7
kIla (0,7 krc/cM?), a TaKKe HarpeBaeT Boay 10 343 K (70°C) myst TEXHOTOTHYECKUX Hyx1. Paboraer
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KOTEJl Ha J>KUJIKOM TOIUIMBE (TPaKTOPHBIA KEPOCHH, JU3EIIbHOE WJIM I[E€YHOE), Il Yero €ro
KOMIUTIEKTYIOT oOopyaoBanuem IIHI-2. B ommmume ot KB-300 koren KB-300M wumeror
napooOpazoBaresb. TermI000MEHHUK Ul HarpeBa BOIBI, PEryJIATOP YPOBHS BOABI B KOTJIE, JaTUYUKU
YpOBHEH, IIEHTPOOEKHBIN BOASHONW HACOC, JTHOYOK JIJIsi OYMCTKU KOTJIA OT IIjIamMa, 3JIeKTPOKOHTAKTHBIH
MaHOMETp, B3PbIBHbIC KJamaHbl. B JMHUI0O TOANMMTKH BOJBI BCTPOCHHOIO MPOTUBOHAKUMHOE
MarauTHoe ycrpoictro (IIMY).

O6opynoBan mis CKuUTHHS kuakoro TtormBa [IHI-2 17 cocTouT W3 MHEBMATHYECKON
HU3KOHAIOPHOM TOpesKu C 3JeKTpojBurareseM mourHoctbio 0.6 kBT. Bentunstopom u naTunkom
wiamMenu. OHO oOecreynBaeT aBTOMATUYECKHI WIIM PYYHOH PEKUM paboTHl KOTIA.

TommuBHe 6ak 15 BMectuMocThio 300 1 ycTaHOBJIEH Ha BBICOKHX OIOpax, Oyarogaps 4emy
torumBo K [THI'-2 moctymaer camorekom. Koren KB-300M mMeer aBTOMAaTU4YeCKyrO 3alUTy OT
BO3HHUKHOBEHHUS aBapUIHBIX peXUMOB. Eciiu naBieHue B KOTJE MPEBBICUT JOMYCTUMOE, IOracHET
IiaMsi TOpPENKM WIM OIyCTUTCS YypoBeHb BOAbl. O KOTEl aBTOMAaTMYECKU OTKIIIOYAETCS OT
ANEKTPOCETH, MMPEKPATUTCS M0a4a TOIUIMBA K TOPENKE U OJHOBPEMEHHO C 3TUM BKJIFOUUTCS CBETOBAs
CUTHAJIM3aLusl.

Hacocnas cranuus 7 1uist moJa4u BOJbI U3 OTKPBITOTO HCTOYHHKA COCTOUT U3 LIEHTPOOEKHOTO
camoBcachiBatomiero Hacoca CILJI-00, ycranoBieHHOrO Ha 0011Iel pame ¢ AJIeKTpoaBUrareiem 5,5 kBt
1 3a00pHOrO pykaBa ¢ 0OpaTHeIM KiananoM. OHa obecriedynBaeT 3a00p BOJbI C TTYOUHBI 5 M, BBICOTY
Haropa 10 30 M ¥ pa3BHBAaET MPOU3BOAUTEIBHOCTH 6,7 j1/c. CuUCTeMa BOJOMPOBOJOB CITYKUT IS
MoJIayMl XOJIOJHOM BOJBI B 3aKyNMOYHYIO BaHHY, B KOTeN-apooOpa3zoBaTenb W OpaHACIONT Ist
OUYUCTKU IUIOIIAJO0K M ycTaHOBKH. ['opsiuas Boma m3 KB-300M mopmaercs B cMecuTenb. a map B
6apOoTepbl KyMOYHOW BaHHBI U CMECUTEIIS.

[Ipu OTCYTCTBUM OTKPBITOTO HWCTOYHHKA BOJBI NMPUMEHSIOT YCTAaHOBKM, BOJY M3 IIAXTHOTO
KoJoaa, OypoBOM CKBaXXMHBI WM HCIOJB3YIOT MPUBO3HYIO BOAY. PasMecTuB yCTaHOBKY Ha
KOMIUIEKCE, €€ 3allUThIBalOT BOJOM U3 BOJONPOBO/IA.

OnexTpoobopynoBaHue oOOecleyuBaeT TMPHUBOJ BCEX arperaToB YyCTAaHOBKH, a TakkKe
ABTOMATHUYECKUN PpEXUM paboThl KoTia-mapoobpazoBarens. OHO COCTOUT €3 ACHUHXPOHHBIX
Tpex(a3HbIX DSIEKTPOJBUTATENECH NPUBOAOB, MYCKOBOM U KOHTPOJIbHOHM ammapaTypsl. [luTtanue
AIEKTPOOOOPYIOBAHHE — OT CHJIOBOTO PacpeIeTUTENHHOTO muTa 18 ¢ pyOuIbHUKOM Ha BBOJIE.

VYpaBisitOT TONKAKOIIEH TEIEXKKOH, CMECUTENEM, THAPOINPUBOAOM IMPU KHOMOYHBIX IOCTOB.
VYCTaHOBIEHHBIX HA J3THX arperatax, HAaCOCHOM CTaHIMEl — KHOMOYHBIM IOCTOM Ha CHJIOBOM
pacmpeenuTeIbHOM HIUTE, JIEKTPooOdopyI0BaHeM KoTie-apoodpaszosarens KB-300M — ¢ mynbTa
yIpaBleHUs, paCIOJI0KEHHOT0 HETTOCPECTBEHHO Y KOTJa.

CHa0XarT YCTaHOBKY OJJIGKTPODHEpPrHeW OT JHHHUM JJeKTpornepenad TpexdasHOro Toka
HanpsbkeHneM 380-220 B nnu oT nepeaBuKHOM 3JIEKTPOCTaHIMHA MOIHOCTBIO He MeHee 18 kBT. I1pu
WCIOJIb30BAaHUU TIEPEIBIKHON 3JEKTPOCTAHIINN €€ PAaCIoNIaraloT BAAIM OT YCTAaHOBKHU TaK, YTOOBI
IIyM OT JBUTaTesl BHYTPEHHErO CropaHusi He OoTmyruBai osel. [l 3amuThl 00CTy>KUBAIOLIETO
MEePCOHAJIa U KUBOTHBIX OT MOJIOKEHHUS AJIEKTPUUECKUM TOKOM BCE METAJUIMYECKUE MOTOKOBEAYIIUE
YacTH JJIEKTPOYCTaHOBOK M Mertayummueckue koHcTpykumu OKB. Kotopeie moryr okazarbes moj
TOKOM HAaJ€XKHO 3a36MJIIOT; KOPIYC CHJIOBOTO PaCIpeNeIUTEIbHOrO UTa — YEPE3 paMy OKYHaTells
Ha CIuBHYK TpyOy BaHHBL. OcTajgbHble METAIOKOHCTPYKLIMU COEOUHSIOT MEXIy co0oi
METAJUINYECKUM TNpYyTKOM. Bce coeanHenus cBapuBaioT. OOlee CONPOTUBICHUE 3a3€MJICHUS HE
JOJDKHO TIpeBbImaTh 10. Tpu OOJbIIEM CONMPOTUBIICHUH CBAPUBAIOT MCKYCCTBEHHBIN 3a3€MIINTEIbHBII
KOHTYP.

B mensx HopManbHOW OKCIUTyaTalldd YCTaHOBKM €€ OOeCHeuMBaioT pe3epByapoM
BMECTHMOCTBIO 25 M° JUIsSl XpaHCHHUS 3aI1aca BOIBI M €MKOCTb HE MEHEe 3 M JUIsl XpaHEHHs KPEOIHHA.
YcTaHOBIEHHOM Ha OMOPHI BEICOTOM 1,5 M (4TOOBI 3aIpaBIISITh CMECUTENH CAMOTEKOM).

OKOJI0 YCTAaHOBKH CTPOSIT MOJCOOHBIC MOMELICHHS JIi XPaHEHUsS JE3CPEACTB U CHEromasna,
OTJbIXa MePCOHANA, ITYHKT OKa3aHus NepBON MEIULUHCKON TOMOIIIH.

[Tepen skcrmyararueil arperatbl ¢ MEXaHUYECKUM U THIPABIMYECKUM MMPUBOIOM OOKATHIBAIOT
U PETYTUPYIOT. Y CTaHOBKY TOTOBST K padoTe.
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IIpoBepsitoT HanMuue CMa3Kku B PEAYKTOPAX, HA BCEX TPYIIMXCS NOBEPXHOCTSAX CMa3bIBAIOT B
COOTBETCTBUHM ¢ TaOauuel cMa3ku. [IpoBepstoT NpaBUILHOCTh HATSKEHUSI KIMHOPEMEHHBIX U LEMHBIX
nepeay, HaJeKHOCTb KPEIJIEHUS BCEX AeTajeil.

Ilepen mnepBeIM IycKOM (B Haudaje ce30Ha KyNaHUs, a TakXke I0CIe PEMOHTAa WM
JUTUTENIEHOTO XPaHEHHsI) IPOBOASAT THAPABINYECKOE UCTIBITAHUA KOTia-napoodpazoBatens KB-300M.
s 3TOrO 3amoJIHAIOT €r0 IMOJHOCTBI0 BOJOH. JloBoasaT m30bITOUHOE naBieHue B kotie 68,7 klla,
3aKpBIBAIOT BEHTUJIb U IIPOBEPSIOT HAJUUKUE YTEUKH BOJBI B COEAMHEHUSAX WK TpelmunHax. [lpu takom
JaBJIEHUM BbLIEpKUBatOT 5 MuH. Ecnu naBieHue nagaer, HaXOAAT M YCTPaHAIOT HoATekH. Eciu
NBJIEHUE yJEep)KuUBaercs, To noBoaar ero no 68.7 klla. Ilpu 3TOM naBiieHuMM 1OJKHBI cpaboTaTh
IIPEJOXPAaHUTEIbHbBIC KJIAIAHbl U CIIUTh YaCTh BOABI.

[Tocne Takoro UCNbITaHKS! JTUIIHIOK BOAY CIMBAIOT 0 HOPMAJIbHOI'O YPOBHS M MPUCTYNAIOT K
9KCIUTyaTaluy KOTJa.

OOpariatoT BHUMaHHE Ha Ha/IEXKHOCTD 3a3€MJICHUSI BCEX METAJUIMYECKUX YaCTeH YyCTaHOBKH.

OOciy)XkMBalOT YCTaHOBKY TpU 4YeJIOBEKa: OIepaTrop, TOJKAIOUIMM TeIeKKH, oreparop-
OKYHaTelsl U DJIEKTPUK-MEXaHUK. BeTTexHHK moMoraer omeparopaM MPUTOTOBIISITH MAaTOYHBIA U
paOouuii pacTBOpBI, OOecleYnBaeT IMOCTOSHHOE NOJAEp)KaHUE B KYHNOYHOM BaHHE pacTBOpa
HEOO0XOMMOM KOHIICHTPALMU TI0 aKTUBHO JEHCTBYIOIIEMY BEHIECTBY, KOHTPOJIUPYET TEMIIEPATypy
pabouero pacTBOpa U MOCTOSHHO KayecTBO 0OpabOTKH OBell.

Oneparop OKyHarenass BKJIIOYAET HACOCHYIO  CTallMio, 3alojHAET BOJOM  KOTel-
napooOpazoBaTeib O CPEAHEr0 YpPOBHS BOJOMEPHOTO CTEKIJA, OTKPBHIB MPOJYBOUHBIH BEHTWUIb IS
BbIXOAa Bo3ayxa. OH K€ 3alojHseT BaHHY A0 OTMETKH 17 M TO MEpHOU JIMHEeWKe. B 310 Bpems
OIepaTop TEJEeKKHU HAloJIHAET TOIUIMBOM Oak, paszxuraer ycrpoictBo ITHI-2 m obecneunBaer
rOpPEHHE TOIUIMBA C MUHUMAJIbHBIM JIbIMJICHUEM.

Ilocne 3amonHeHHs: BaHHBI BOJOW €€ MOAOIPEBAIOT 10 Temmeparypsl 293-298 K (20-35°C)
octpeiM APM, OTKpbIB €ro mogady M3 Komia B Oapborep BaHHBI. Ilpu sTOM my3slpbKH Tapa,
HaXoJAILIero U3 OTBepcTHs 06apOoTep, HE JOJDKHBI JIOCTUTaTh IMOBEPXHOCTH BOJBL: MHap JIOJDKEH
MOJIHOCTBIO KOHJIEHCUPOBATHCS B BOJIE.

TexHOoJ0rus NPUTOTOBIEHUS CMECUTENS TeKCaxXJIOPaHOKPEOJIMHOBOIO KOHIIEHTpaTa (FOTOBUT
BETTEXHUK) clieAyromas. B cMmecurens depe3 BEpXHIO OTKHUIHYIO KPBILIKY 3aJIMBAlOT KPEOJIUH U
HarpeearoT ero Ao Ttemneparypel 353-363 K (80-900C), OTKpBIB BEHTHIIEM IIOAa4y Iapa Wu3
KoTJanapooopazoBates B 6apbotep cmecutens. [locie 3Toro BKIIOYAIOT SJEKTPOABUTATENb PUBOIA
MEULIAJIKK U NIPU MOCTOSSHHOM INEPEMENIMBAHUU B CMECHUTENb 3aChIIAIOT IEKCAaXJIOpaH U3 pacyera 1,
BECOBAsl 4acTh Ha 5 ydacTed KpeonuHa. Ilociie moaHOro pacTBOpeHMs rekcaxyiopaHa B KPEOJIMHE B
CMecUTeNb J0OBIBAIOT 4 BECOBbIE YacTU ropsyeil Boabl Temieparypoid He Huxke 343 K (7OOC) U 3Ty
CMECh MEePEMEIINBAIOT.

Ilocne momorpeBa BOAbI B KYNOYHOW BaHHE OTKPBITUEM BEHTWJISA CIMBAIOT M3 CMECHUTENS
FOTOBBIM KOHIIEHTpAaT M3 pacyera 2,5 4yacTh KOHIEHTpaTa Ha 97,5 yacTW BOABI M THIATEIBHO
[IEPEMEIINBAIOT PACTBOP MHOTOKPATHBIM OTKPBITUEM M 3aKPBITUEM JIBEPOK BaHHBI C ITOMOIIBIO
TUAPOLIUITUHAPOB.

Korna paGounii pactBop B BaHHE T'OTOB, NMPHUCTYNalOT K 00paboTke opel. [losoBUHY OTaphl
(300-400 rosoB) M3 MpeBapUTEIBHOTO 3aroHa MEPETOHAIOT B paboumii 3aroH. [Ipu 3TOM ToNKaroIas
TEeJIe)KKa YCTAaHOBJIEHHAas B KpaiiHeM NOJOXEHMM y BaHHbI, MiardopMa OKyHaTeNns HaXOJIUTCS B
BEPXHEM ITOJIOKEHUH, a JIBEPIIbl KYTIOYHOM BaHHBI 3aKPBITHI.

BnyckHble BopoTa 3aroHa 3akpbiBatoT. OnepaTop TOJKAIOIIEH TENEKKH BKIIOYAET MPUBOJ U
3aJHUM XOZOM Ha BTOPOH CKOPOCTH MOJIBE3IKAET K KUBOTHBIM. 3aT€M OH IEPEKIOYaeT MPHUBOA H
NepByIo (OHMKEHHYI0) CKOPOCTh M Hae3kaeT Ha oBell. [Ipu 3ToM Tonkaromye najiblibl YTHIKAIOTCS B
OB€ll, MIOBOPAUYMBAIOTCS B BEPX M CKOJB3AT MO MX creHaMm. OTMepuB Ha a3 rpynmy Ben B 20-25
rojos. OmepaTop OTKJIIOYAeT MpUBOA HakaTueM KHomku «Ctom». Ilociae Toro kak Bce MHanblibl
OIlyCTATCS,, OH BKJIIOYAeT IPHUBOJ KHONKOM «Bmepen» W HaumHAaeT JBUKEHHUEM TENICXKKH Ha
ITIOHMKEHHOM CKOPOCTH IOATOHATH OBEll K KYNOHHOM BaHHe. IIpu 3TOM omeparop BHUMATEIBHO
CIIEAUT 3a MX cocTosHUEeM. [Ipy BO3HHMKHOBEHMH ONACHOCTH 3alllEMJIEHUS HOT OBELl MEXIy
TOJIKAIOIIMMH TNaJbllaMd M II0JIOM WM CTEHKOM 3aroHa, a TakKe IpU NaJECHUU OBELl Ha IO,
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OTKJIIOYAeT TMPHBOJ, a MPU HEOOXOOUMOCTH OThE3KAET Hazaj. Ecinu OBIBI NMPOXOAAT BHEpen
CBOOOJHO, 0€3 CONpPOTUBJIECHHUS, U JaKe OTOEraroT OT TEJIEKKU OIEepaTop MOXKET MEepPEeKIIOUUTb
JBUKEHHME TEJIEKKH HAa IOBBILIEHHYIO (BTOPYIO) CKOpocThb. CTalKMBalOT OBELl B BaHHY U IEpBOM
(IMOHM)KEHHOM) CKOPOCTH, TaK KakK CONPOTUBJIEHUE Bo3pacraeT. [lociie Toro kak Teyexka CTOJIKHET
BCEX OBELl B BAHHY, €€ IEPEMEILAIOT Ha3aJ 3a CICAYIOLIEH IPyIIon.

Kak TOJNBKO JKMBOTHBIE OKaXKyTCsi B BaHHE, OINEPATOp OKYHAaTeNs IIOBOPOTOM pblYare
THIIPOPACHIPECTUTENS BKIIOYACT THIPOLMINHAPHI HE OMyCKaHue MaT(opMbl OKyHaTens U Ha 1-2 ¢
IIOTPY’KaeT OBELl C TOJIOBON B PacTBOP, HE JOMYCKasl 3alleMJIEHUS UX MEXIY I1aT(GopMoil CTEeHKaMu
BaHHBI. 3aTe€M MEPEBOAUT pbIYAr THIPOpACHpeneNnuTeNns Ha moabeM IaTdopmsl. IlogHumas ee B
BEPXHEE UCXOJHOE IOJIOKEHUE.

ITocne Bbiepkku oBel] B BaHHe 50-60 ¢ oneparop BKIHOYAET MMAPOLMIMHAPEI HA OTKPBITHE
nBepok. OHU BBIILIBIBAIOT U MO MAHAYCaM BBIXOJAT HAa OTCTOWHBIE Iutomaaku. [Ipu Heo6xonumoctu
HaIpaBJIAIOT OBELl pOrayoM B CTOPOHY JBepok. Korja e oBIbI BBIHAYT Ha OTCTOMHYIO IJIOLIAJKY,
OIlepaTop BKJIKOYAET FMAPOCUCTEMY Ha 3aKpbITUE BEpOK. [locie crankuBaHus B BAHHY HOBOM TPYIIIIBI
OBeIl NPOLIeCcC KyIaHUs OBTOPSETCS.

3azepkaB OBEl Ha OTCTOMHOM IUIOLIAZIKE 0 5 MHH. UX BBIIYCKAIOT B 3arOH JJI KYIAKOLIUX
osel. PacTBop, momaBmIMii Ha OTCTOMHYIO IUIOIIAJKY, 10 YKJIOHY CTEKaeT B OTCTOMHHUK M Jajee 10
BepxHell Tpybe — oOpaTHO B BaHHY. B ciydae oTka3za rMIpOCHUCTEMBl MM BHE3AaIIHOI'O OTKIIIOYEHUS
TOKa TNpPU HUXKHEM IIOJOKEHUU IUIaTGOpPMBI ONEPATOpP JOJDKEH OCTAHOBUTBH 3JIEKTPOIBUIATENb,
OTKPBITh aBAPUIHBIN BEHTHIb Ha MacasiHOM Oauke M BPYYHYIO IJIaTGOPMY BBEpX, a 3aT€M OTKPBITH
BBIXOJHBIE JABEPKH.

B npouecce kynanus HeoOXxoauMmas KOHLEHTpalMs ramMMa-h30Mepa B BaHHE COXPAHSAETCS.
[TosToMy B Hee M00aBIAIOT aKTUBHUPOBAHHBIM KPEOJIHMH IS TEKCAXJIOPAHOBBIA KOHIIEHTPAT, YTOOBI
KyMaHue OBell MPOXOJMIJIO B TOCTATOYHO aKTUBHOM paboueil aMyIbCHH.

B xonme paGodero JHS HCIIOJIB30BAHHBIN PacTBOP CIMBAKOT U3 BaHHBI U OTCTOMHUKOB B
KOTJIOBaH, C MOMOIIBIO OpaH/CIONTa CMBIBAIOT I'psA3b U3 paboyero M OTCTOHHOIO 3arOHOB B BaHHY,
ropsiueid BOJOM MPOMBIBAIOT OTCTOMHMKM U BaHHY, OaK CMECHTENs, CIMBAIOT CMBIBHYIO BOJYy B
koTsIoBaH. OcMaTpuBaroT 6apOOTEep BaHHBI U MPOUYHUILAIOT €T0 OTBEPCTHS.

Ha ciemyromuii eHb TOTOBST CBEXUI paboumii pacTBOP.

Ilocne BeceHHETo MM OCEHHETO KYNAaHHUs YCTaHOBKY ITPOMBIBAIOT PACTBOP U BOJY CIMBAIOT U3
BCEel cHCTEeMbl, a OOOpYJOBaHHE HA/EXKHO KOHCEPBHPYIOT JUIsl XpaHEHHUsS €ro Ha MecTe WU
JEMOHCTPUPYIOT M XpaHAT Ha ckiazne. [IoBpexaeHHYI0 OKpacKy BOCCTaHAaBJIMBAIOT. TOYKM CMa3Ku
TpYLIUECs MOBEPXHOCTU JETajei, KaKk CHATBHIX, TaK U OCTAaBIIMXCS HA MECTE Yy3JIOB M arperaTos,
MOKPBIBAIOT YHUBEPCAIbHON cMa3koil. MecTa coelMHeHU rHIpocrcTeMa TrepMEeTU3UPYIOT MPOOKaMHu.
BBISBASIOT TEXHUYECKOE COCTOSIHME arperaroB YCTAHOBKH M NPOMU3BOAAT HEOOXOAMMBINH PEMOHT U
3aMEHY M3HOILLIEHHBIX U IT0JIOMaHHBIX JI€TaJIEH.

Texnuueckan xapakmepucmuxa ycmanosku OKB

[TpoHu3BOAUTENLHOCTD CpETHECMEHHASs, TOJI/4 450-500
YcTaHOBIEHHAS] MOIIIHOCTD AJIEKTPOABUTATENEH, KBT 11,4
KomnmuecTBo paGouero pacTBOpa B KYHOUYHO BAHHE, M° 18,7
BmecTHMOCTE OTCTOMHHUKOB, M 1,6
BMecTumocTs cmecutens, 550
Bpewmsi, Heobxomumoe Ha HarpeB 20 M° pacTBopa ot 288 110 1,5-2
298 K (ot 1 10 20°C), u

Pacxon nu3enbHOTO TOIIHMBA KOTIOM-TIapooOpa3oBaTesieM 10-31
IIPU OJIOTPEBE BaHHbI, KI/4

CKOpOCTb IepeMeIIeHUs TEIECKKHU, M/C:

pu pabodem xoze 0,25
IIPU XOJIOCTOM XOJI€ 0,59
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KonnyectBo oBelr, 3a01paemMoe TEIeKKOH 3a 011 X0/, He 35
6oee roa

Togaua HACOCHOH YCTAHOBKH, M /4 18-24
Macca (6e3 6eToHa U pacCTBOPOB), KT 5100
OO06CTyKUBAIOIIMI TIEPCOHAT, YeJ:

OrepaTop 2
MEXaHHK 1

YcTaHoBKa CTPOHHOIO THIA ¢ BCTPEYHBIM MEXaHU3UPOBAHHBIM 32T OHOM

[Ipenna3nauena jyisi CTporWHOU (mMymieBoi) oOpaboTKu oBell mocie cTpyxku. Coctout (puc. 2)
U3 IBYX IPOTHUBOIOJIOXKHOTO PAacIOIOKEHHBIX 3arOHOB 1 /111 HEMO/BEIIEHHbIE 00paOOTaHHBIX OBELL,
JBYX MPEIKYMOYHBIX 3arOHOB 2 C TOJKAIOLIUMU TellexkKaMu 4, TyIeBoil kamepsl 6, pesepByapa Aiis
pabodero pactBopa 11, oOopymoBaHHBIC JUIsi TPUTOTOBJIICHHWS W HarpeBa pabouyero pacrBopa,
HaCcOCHOro arperara 15, orctoitnoro 3arona 10.

JlymeBast kaMepa 6 IIIOIMIABI0 M2 COCTOMT M3 OIPaXIAIOIIMX CTEHOK, LIEIEBOTO IMOJA, ABYX
BXOJIHBIX JIBEpei 8. pacmooKeHHBIX OJIHA MTPOTUB JIPYTOW U BBIXOAHOM aBepH 7. B miensax mon 15-16
MM pa3MelIeHbl COIlIa, CMOHTHPOBAHHbBIE HA HIDKHEW 1mTaHre 17. HaJ KaMepoll yCTaHOBJIEHA BEPXHSsS
IITaHra ¢ COIJIaMH, HampaBlieHHbBIMH BHU3. O0e TpyOuaTble IITAHTM CMOHTHUPOBAaHBI Ha KapeTke,
IepeMelaoniei UX B BO3BPaTHO-TIOCTYNAaTEIbHOM HAIIPABJICHUU.

C IByX CTOpPOH K AYIIEBOM Kamepe MPUCTPOCHHI JIBa MPEAKYIMOYHbBIX 3aroHa 2 JUIMHOM no 15 M u
LIIUPUHON 10 2,65M ¢ OETOHMPOBAHHBIM MOJIOM U OrpaXKACHHEM. B KaXJOM NpeIKylmoYyHOM 3aroHe
UMeeTCsl TOJIKAIoIas Telexka 4, e pacrooKeHbl MAPHUPHO MajblbI-TOJKATENIN U pabouee MecTo
oreparopa.

O6opynoBaHue AJsi IPUTOTOBIEHUS B GUIBTPAIIUH KUIKOCTH BKIIIOUAET 0aK JUist )Kuakoctu 11,
HarpeBatenb 14, cMmecuTenb-oTcTONHUK 13, puibTp 12 ¢ MycopocOOpHUKOM.

[Tepen HauamoM pabOTHI TOTOBST pabOYMil paCTBOP, CTABST TEJIEKKH Y KAMEPHI, CTAaBSIT MajbIlbl B
TOPU30HTAJILHOE IOJIOKEHUE, MOJHUMAIOT BITYCKHBIE JIBEPH IYLIEBOM KaMmephl U 3aroHSIOT OBEIl C
JBYX CTOPOH B NPUEMHBIE U NpeaKynodHbie 3aroHbl — 1o 300-350 ronos. 3ateM 3aKpbIBalOT JIBEPH,
OTJEJISIIOIINE MPEIKYIOUHbIE 3arOHbl OT MPUEMHBIX, HA€3’KAIOT TOJKAIOIIMMU TeJIe)KKaMU Ha OBELl U
3axBTUB MO0 15-20 rojoB ¢ KaXA0H CTOPOHBI NMOATOHSIOT MX K AyHmieBoW kamepe. OBLbI, BUASAIINE
BCTPEUHO JIBIKYILYIOCS TPpyINIy, 0€3 COMPOTUBIICHUS 3alIOJHSAIOT qylieByto kamepy. [locne 3akpeiTus
BXOJIAIIUX JBepeil BKIIIOYAIOT HACOCHBIM arperar u npuBoj kapeTku. CTpyu pabodeild )KMIKOCTU MpHU
BBIXOZIE MJI COIEeN, OBWXKYIIMXCA HaJ OBLAMU M TOJ HUMH, PaBHOMEPHO CMayMBAaIOT HIEPCTHBIN
IIOKPOB KMBOTHBIX. [lonHas cMauMBaeMOCTb BCEM MMOBEPXHOCTH IIEPCTHOIO IIOKPOBA OBELL
JIOCTUTAaETCA 3a 2-3 Mpoxo/1a KapeTKu. 3aTeM OBEIl BBIMYCKAIOT B OTCTOMHBIN 3aroH 10. Jlanee npoiecc
00pabOTKH OBEIl MOBTOPSETCS.

Texnuueckan XapaKkmepucmuku yCmaHo6Ku CmMpyHH0o20 muna

[TponyckHas crmocoOHOCTb, TOJ/4 500
MOoIIHOCTb 31EKTPOYCTaHOBOK, KBT 8,2
Pacxon pabouero pactBopa Ha 1 oBIty, 1 2-3
OO6cTy)KMBaIONUI TepcoHa, yel 3
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Puc. 1 YcranoBka kynounast MexanusuposanHas OKB:

1 — BopoTa, 2 — 3aroH JyIsl HEUCKYTIAHHBIX OBell (IIPe3aroH), 3 — BOYCKHbIE BOPOTHI pabOUero 3aroxa,
4 — pabouuii 3aroH, 5 — TOJKAIOIIAs TEIEKKa, 6 — OTCTOMHUKH, 7 — HAacOocHas cTaHuus, 8§ u 21 —
BBIIIYCKHbIE BOPOTa, 9 — BotonpoBo, 10 u 22 — oTcTONHbIE MIOWAAKH, 11 — IByXCTBOpUYaThie JBEPKU
BaHHBI, 12 — KyIlo4Has BaHHa, 13 — cmecurens, 14 — koten-napoobpazosarens KB-300M, 15 — 6ax
TOIUTMBHBIN, 16 — 1JI01IaKa yIsl TEXHOJIOTHYECKOro obopynoBanus, 17 — obopynoBanue [THI-2 mst
CKHTaHUs )KHUJIKOTO TOILINBA, 18 — aneKkTpocunoBoii muT, 19 — TeHT Hax pabounM MECTOM orepaTopa
BaHHBI, 20 - OKyHATEIb
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Puc. 2 Cxema ycmanosxu cmpyiinoco muna:

1 — npuemHbIi 3aroH, 2 — NPeAKYNOYHbIN 3aT0H, 3 — PEJIbCOBBIN MyTh TEIEKKH, 4 — TOJIKAOIast
TEJEXKKa, 5 — KapeTKa IBW)KEHUS IITAaHT, 6 — qylieBas KaMepa, 7— BBIXOAHBIE IBEPH, 8 — BXOIHbIE
IBEpH, 9 — BEpXHsIs pacmbuIUTeNbHas mTanra, 10 — oTcToiHbIN 3aroH, 11 — pesepByap, 12 — puibTp,
13 — orcroitnuk, 14 — HarHeTatens, 15 — HacocHBIM arperat, 16 — BopoTa, 17 — HUXKHSIS ITaHTa

155



2.5 JIabopaTopHas pa6oTaNe5 (2 yaca).
Tema:«MUKpOKJAMMAT B JKHBOTHOBOJYECKHX TMoMelleHUsiX. Pacyer MHKpok/IuMara.
Boagocnat:xxenue :xuBoTHOBOAYecKHX epm. PacueT BomoCHAGKEHUS»

2.5.1 Heap padoTbl:O3HAKOMHUTHCS C MapaMeTpaMd MHKpPOKJIMMara M BIMSHUEM HX Ha
IPOAYKTUBHOCTb )KMBOTHBIX. OCBOMTh METOJUKY pacuera U 1ojaoopa 060pya0BaHusl.

2.5.2 3apaum padoThI:

1 Cuctembl co3/1aHUs] MUKPOKJIMMATA.

2. CucteMbl BEHTUJISIIUU U OTOIJICHUSI.

3. O6opyn0OBaHNE CUCTEMbI BEHTUIISIIIMKA U BO3IYIIHOTO OTOTLIICHHSL.

4. TexHOIOTUYECKHI pacyeT M BbIOOp OOOPYIOBAHUS CHCTEMbl BEHTWISILIMM U BO3AYIIHOTO
OTOILJICHUS.

5. Otuer.

2.5.3 Ilepeyenb npuGOpPoOB, MaTEPUATIOB, HCIOJIb3YyEMbIX B J1a00paTopHOii padoTe:
1.Ilnakarsl

2.Meronuyeckue ykazaHUs

3.0J1eMEHTHI CUCTEMBI BEHTUIISIIINU

2.5.4 Onucanue (xoa) padoTsl:

Cucrembl CO3JaHUAA MUKPOKJIMMATA

Pa3Butne 3((PeKTUBHOTO >KMBOTHOBOJCTBA BO3MOKHO TOJIBKO IPU YCIOBHUH CO3JaHUS U
MOJIEP’)KaHNS HOPMATUBHOIO MUKPOKJIMMATa B )KUBOTHOBOJAYECKHUX IIOMEILEHUSIX.

Muxkpoxnumam (6HympeHnHuil Kiumam) nomeujenusi - KJIMMaT OIPaHMYEHHOTO MPOCTPaHCTBA,
BKJIIOYAIOIIUH  COBOKYIMHOCTh  CIEAYIOUMX  (aKTOPOB  Cpelbl: TEMIEpaTypbl, BIaKHOCTH,
MOABMKHOCTH (CKOPOCTH JBIDKCHMS) U OXJIAXKIAIONIEH CIMOCOOHOCTH BO3/1yXa, OCBEIICHHOCTH,
YPOBHS IIyMa, KOJIMYECTBA B3BEIICHHBIX B BO3/1YyX€ IBUIEBBIX YAaCTHUI] U MUKPOOPTaHU3MOB, I'a30BOrO
COCTaBa BO3yXa.

Conep:xaHue >KUMBOTHBIX B YCJIOBHSIX, OTBEYAIOUIMX 300TMTMEHUYECKUM M BETEPUHAPHO-
CaHUTApHBIM TPEOOBAHUSAM, C YYETOM HMX OMOJIOTMUECKHUX OCOOEHHOCTEW, B 3aBUCUMOCTH OT BH/JA,
BO3pacTa, (HU3MOJIOTUYECKOTO COCTOSHMS M TPOU3BOJCTBEHHOI'O HAa3HA4YeHMs, TaK JK€ KaKk U
IIOJIHOLIEHHOE€ HOPMHUPOBAaHHOE KOPMJIEHHUE, SIBJISIETCS OCHOBOM IMOBBIIIEHUS UX NPOIYKTUBHOCTH,
CHIDKeHHs  3aboneBaeMocTH W majgexa. OTKIOHEHHE  TapaMeTpoB  MHUKpPOKJIMMAara B
KUBOTHOBOJUYECKUX MOMEIIEHUAX OT YCTAaHOBJIEHHBIX IIPEIETIOB MPUBOJUT K CHUKEHMIO y10€eB Ha 10 —
12 %, yMEHBIIIEHUIO PUPOCTA XKUBOU Macchl Ha 20 — 22 %, yBETUYCHHUIO O0TX0a MOJIOTHSAKA 10 15 —
19 %, cHmXxeHuto NpoyKTUBHOCTH NTHIBI Ha 30 - 32 %, COKpaIleHUI0 CpoKa CIIY>KObI )KUBOTHBIX Ha
15 - 18 %, yBenuueHHio 3aTparT KOPMOB U TpyJa Ha €QUHUILY MPOAYKIHWH, YMEHBIIEHUIO BTPOE
MIPOJOJDKUTENBHOCTH IKCIUTYaTallUM KUBOTHOBOAUYECKUX 3/1aHUI M BO3PACTaHHUIO 3aTpaT HAa PEMOHT
TEXHOJIOTMYECKOT0 000py10BaHUS.

CucreMbl co3gaHusl MMKpOKJIMMAaTa MOAPA3AEISIOTCSA: IO TUIY HCIIOJIB30BAHUSA -
KpYTJIOTOJUYHbIE, B JIETHUH MEpPHOJ W B OTONUTENIbHBIN MEpPHUOA; MO CTENEeHH BO3JECHCTBUS Ha
napamMeTpbl MUKPOKJIMMATA - OTHO(PAKTOPHbIE U MHOT'O()aKTOPHBIE.

[upoko pacipocTpaHEHHBIMU CPEJICTBAMU CO3/IaHUSI MUKPOKJIMMATa B )KHBOTHOBOIYECKUX
U TNTHULEBOAYECKUX IOMELIEHUSAX SBJSAIOTCS pa3iIM4Hble THUIBI OTOMUTEIbHO-BEHTUIISIIMOHHBIX
cucteM (OBC). Kimaccudukarus OBC npencraBiena Ha puc. 1.

CucremMbl BeHTHJISIIUH M BO3AYIIHOTO OTOILICHUSI

Beumunayueii Ha3bIBAIOT COBOKYITHOCTh MEPOIPHUATHH W YCTPOMCTB, OOECIEYMBAIOIINX
pacyeTHbIN BO3JyX000MEH B MOMELICHUAX JKUIIBIX, OOIIECTBEHHBIX M MTPOU3BOICTBEHHBIX 3JaHUH.

BenTunsauuonHnas  cucrteMa - 3TO  COBOKYIHOCTh  YCTPOMCTB Il 00paboTkw,
TPAHCIIOPTUPOBAHUS, IOJJaYN U YAAJIEHUS BO31yXa.
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[To Ha3HAYEHUIO CHUCTEMBl BEHTWIIMH TOAPA3JCISIOT HAa MPUTOYHBIE U BBITSKHBIC,
obecrieunBaromuye 00Ie0OMEHHYIO WM MECTHYIO BEHTHIISALIHIO.

Cucrembl BEHTWJISIHH, TMOJAMOIIAE BO3IYyX B IOMEIIEHHWE, HA3BIBAIOT HPUMOUHLIMU, A
YAISIONINE 3arPSI3HSHHBIN BO3IYX U3 TIOMCIICHHUS -8blMSNCHBIMU.

BeHTWIANIO0 HAa3BIBAIOT 00weoOMeHHOU, €CIIH BEHTWIMPYETCS BCE IIOMEIICHHE WIH €ro
paboyass 30Ha. Mecmnas BEHTWIALUS OOCCIICUYUBACT yJaJICHUE BO3JyXa HEMOCPEJACTBEHHO OT
00OpyJIOBaHUSI - WCTOYHHMKA BPEAHBIX BBIICICHUNA - WIM I[0oJady BO3AyXa B KakKylo-1u0o
OIPEICIICHHYIO YacTh IIOMCIIICHUS.

[To cnocoby moOyXIeHUs NBIKEHUS BO3JyXa pa3jNYaloT CHCTEMBI C ecrmecmeeHHOU W
npuryoumenvHou eenmuisiyuell. B TiepBoM ciiydae BO3IyX MOCTYIAeT B IMOMEIICHUE W YAAIACTCS W3
HEro BCIIEJCTBHE PA3HOCTH TUIOTHOCTH BO3[yXa BHYTPU TMOMEIICHHS] U CHApYyXH, a TaKkKe O]
BIUSTHHEM BeTpa. ECTecTBeHHYIO BEHTHJISLIMIO JICNIAT Ha OeCKaHAIBHYIO U KAaHAJIBHYIO.

r OTONUTENLHO-BEHTUAALMOHHAS CACTEMA

L Otonnenue |k - BexTtunauus L
I |
Mo Tuny TennoHocuTens Mo suay ucnons3yemon NpuTouHas
3Heprm
Mo cnocoby Ten- P Mo dyrKuuM
B nocrabxexus
|__,| Boasroe oto- Birmiian
TeHue Mo cnocoby uwp- Xumueckas
KynsiLuv 8oAk T ObweobmeHHan
Mo enusHMIO Ha
Teapnoe Tonnueo
Tiaposoe oro- | (—{ CHeTewa weacro i ofvexT
nnexue (8 3asu- I [ MecTHas }—J
CAMOCTNOT: A CICTEMa BLICOKOTO! Mo om0
nexua napa) [ABNEHNS T
Tas MpuHyanTensHas Mo cocoBy noBy-
5|  [MaHensHo - nyyucToe oTonnexue T —KAEHNA [BIDKEHNA
B
3nexTpoaHeprns EcrectaenHan ’— 03ayxa
| Teyroe otonnexne :
Mo konusecrey orannusae- | | Micnonb3oBarme BTOpUY- | Fame e ot
Mbix 06bexToB HbIX 3HEPropecypcos F:laoﬁ nogavei Mo xapakTepy
Boapywwoe T pacnpeaenexus
|| Qronnctie,co- " 0306 NPUTOYHOrO BO3-
BMeLEHHoe C Mo aswxenwo Weﬂ CNOMNb30BaHKE B - C COGPEAOTONEHHOM
BeHTANSLMENH HOBNAEMBIX UCTOMHUKOB nopaven Ayxa
Mo kayecTay nocTynaowero 3HEprMM
Bo3nyxa

Puc. 1 Knaccudukaiust oTonuTenbHO-BEHTUIISIIMOHHBIX CUCTEM

beckananpHass BEHTWIALHS OCYIIECTBISIETCS 4epe3 OoKHa, (ppamyru, GopTouku W CTEHOBBIC
npoembl. OHa HanboJee MpocTa, HO MaJio peryiupyema. boiee coBeplieHHa KaHANbHASL BeHMUNAYUS,
IpH KOTOPOH TIPUTOK CBEXKETO M OTBOJ 3arpsi3HEHHOTO BO3AyXa OCYIIECTBISIOT Yepe3 KaHalbl,
CHa0KEHHbIE PETYIUPYIOLUIMMH 3aCIOHKAMHU.

Haubonee >¢dextrBHa mpUHyIUTENbHAs BEHTWIALUSA (C MEXaHMYECKUM IOOYXKJIEHUEM), B
KOTOpPOH BO3/AYyX NPUBOAUTCSA B JBM)KEHHE IPH TOMOIIM BEHTHISTOPOB, pabOTAIOIIUX B PEXUME
HarHeTaHus (MPUTOYHBIC CUCTEMBI) WU Pa3peKeHUs (BBITSIKHBIE CUCTEMBI).

[lo xapakTepy pacmpeneseHus] NPUTOYHOTO BO3IyXa PA3IHUYAIOT MEXAHHYECKHE CHCTEMbI
BEHTWIILIUH C paACCPeOOmoueHHOl N cocpedomoueHHol Tiofadeil. B mepBoM ciydae BO3ayxX MOJAioT B
MOMEIIEHHE C MOMOIIBI0 BO3YXOBOJIOB, PABHOMEPHO pa3MEIIECHHBIX BHYTPH IOMELICHHUS H
CHA0>KEHHBIX OTBEPCTHSMH; BO BTOPOM - BO3/IyX HarHeTaloT B TOMEIIEHHE B BU/IE CTPYH.

BeHTHIAMSA )KUBOTHOBOAYECKUX ¥ NTHIEBOAYECKHX MOMeIeH it
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[Ipocreiimen CUCTEMOM €CTECTBEHHOM BEHTWISILIMU B )KUBOTHOBOIYECKOM IMOMEILIEHUU SIBIISIETCS

maxTHas BeHTWwanus (puc. 2). Takas cucTemMa BEHTWISIMA MOXET O00€CIeYnTh TUTHECHUYHOE
0

COCTOSTHHE BO3/IyXa B IOMEIIIEHUH B 3UMHEE BpeMsI [P TeMIIepaType Hapy)Horo Bo3ayxa jao - 10 “C.

Puc. 2. CxemMa maxTHON BEHTUISLIUYU [IOMEICHUA

1 1 2 - NOJOKOHHBII U HAJIOKOHHBIN MPUTOYHBIE IPOEMBI; 3 - IOUIOH; 4 - YTEIJIEHHAs 111aXTa; 5 - IPOCCellb-
KJ1anaH; 6 - peryJIMpOBOYHBIN HAITPABIISIONINI KiIariaH

B cnyuyae wucnonb3oBaHUS MEXAHMYECKUMX CHUCTEM BO3MOJKHA Kak IPUTOYHAs, Tak U
BBITSDKHAsT BeHTWIusA. [lpu sToM cTpemsTcs, 4TOOBl BO3AYX IOCTYNajdl PAaBHOMEPHO B 30HY
pa3MenieHus KUBOTHbIX. HanbOopmmii nHTEpec NpeicTaBiIsItoT CUCTEMBI, pPa0OTaoLMe KPYTiIblid T/
WM B TEIUIBINA NIEPUOA.

Ha pucynke 3 npuBeAeHbI CXeMbI JIETHEH BEHTWISIIUU KUBOTHOBOIYECKUX MOMeleHni. B
CX€Max, IOKa3aHHbIX Ha PUCYHKaxX 3 a, I, UCIIOJb30BaHa BBITSKHAS CUCTEMA, B CXEMaX Ha PUCYHKAX
3 6, B - IpUTOYHBIE CUCTEMBI. PacnosioikeHne BEHTUISTOPOB BO3MOXKHO KakK Ha Kpbliie (puc. 3 B. T),
Tak U B cTeHax (puc. 3 a, 0).

J
L
4
-
J
I i
1 Ld L s
-
J 4

Puc. 3. OcHOBHBIC THIBI JIETHEH BCHTUIIAIHMHN XKHUBOTHOBOAYCCKUX HOMCLHGHHﬁi a -
BBITs’KHAA C HACTCHHBIMH BCHTUIIATOPAMU, o - OpUTOYHAA C HACTCHHBIMM BCHTUIIATOpPAMH; B -
MNPUTOYHAA C KPBIIIHBIMA BCHTUJIATOPAMU; T - BBITSAXKHAA C KPBINIHBIMU BEHTUIIATOPAMU,;

1 - HacTeHHBIN BEHTUWIATOP: 2 - axTa; 3 - KPBILIIHBINA BEHTWIATOD; 4 - OKOHHBIN IPOEM

Cxema TPUTOYHOH BEHTWISAIMH C W30BITOYHBIM JaBICHHEM |  PACHOJIOKCHHEM
BEHTHJIATOPOB Ha KPHIIIE MMOKa3aHa Ha pucyHke 4 mys teruioro (4 a) u xomoaHoro (4 0) mepruoaoB
roaa. ns IMPUBCACHHBIX PUCYHKOB BUIHO, YTO ABHIKCHUC BO3/]yXa HC OXBATLIBACT BCC IMOMCIICHUC.
[Tpu 5TOM BO3HHKAIOT BUXPEBBIE 30HBI.
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B XOHOI[HBIﬁ nepuoa MnpeaAyCMaTpuBarOT BKIOYCHHUC OTOIMUTCIBHO-BCHTUIIAIIMOHHBIX
arperaros, noJgauy TCIioro Bo3ayxa 4€pe3 NprUTOYHBIC BO3AYXOBOJAbI U BBITAXKKY YEPE3 IIAXTHI.

Puc. 4. BeHTUisus )KUBOTHOBOIYECKUX IIOMEIIEHUN 1O CXEME C U30BITOUYHBIM
JaBJICHUEM U BEHTUJIATOPAMH, PACIIOJI0KEHHBIMU Ha KPBIIIE: a - TSIUIBIN MEPUOT rofa; O - XOJIOJHBII
niepuo/1; 1 - OKOHHBIE IPOEMBI; 2 - BBITSDKHBIC IIAXTHI; 3 - MPUTOYHBINA BO3YyXOBO/T

Kaptuna TedeHus BO3AYLIIHBIX IIOTOKOB IIPU BBITSDKHOM BEHTWIALMM C HACTEHHBIMHU
BEHTWIATOPAMH IIPUBE/ICHA HA PUCYHKE 5.

Puc. 5. BrITsSkHas BEHTHISLMS C HACTEHHBIMHU BCHTHJIATOpAMU: 1 - HacTeHHbBIC
BCHTUJIATOPBIL, 2- MPUTOYHBIC NIAXThI.

CHulI 2.10-03 - 84 «KuBOTHOBOYECKHE, MITUIIEBOAYCCKHIE, 3BEPOBOTUCCKUE 3AHUS U
MOMEIIEHHS»  TMpelycMaTpUBaeT MEXaHWYeCKOe yaaJeHHWe BO3AyXa U3  IMOJMOJIbHBIX
HaBo30cOopHuKOB (He MeHee 30-50 % Bo3myxooOMeHa). YCTPOMCTBO 3TUX CHCTEM BCHTHJISAIMH
TpeOyeT OONBIIMX KaMUTATBHBIX BIOXKEHWH M HEMalbIX TPyAO3aTpaT MPH WX OKCIUTyaTalllu
(BBITSDKHBIC YCTPOMCTBA HABO3HBIX KAHAJIOB OBICTPO 3arps3HSIOTCS W BBIXOJAT W3 CTPOS).
D} PexTUBHOCTH ATOTO crtoco0a BEHTHIISIIIMA HEBBICOKA.

[TpuMepoM MPUTOYHO-BBITSDKHOW CHCTEMBI OTOIUICHHSI M BEHTHIIAIMH KOPOBHUKA IPHU
JIBYXPSTHOM CTOMIIOBOM COJIEpKAHUU KUBOTHBIX SIBISIETCSI CXeMa, MPUBEIACHHAs Ha pUCyHKe 6. B
MOMEIIEHHe BO3AYX TMOJaeT OTONUTEIbHO-BEHTIJISIIMOHHBIA  arperar, COCTOSIIUK U3
IEHTPOOEIKHOTO BEHTHJIATOPA M Kajopudepa. 3arpsAa3HCHHBIH BO3JYX BBITATHBACTCS Yepe3 IIAXTHI,
pacroNiOKEHHBIE B IMIAXMaTHOM MOPSAKE HAJ CTOWIAMHM XUBOTHBIX. [IpUTOUHBIA BO3AYXOBOJ
pacrnojaratT Ju00 MO OCH 3/aHUs IMOJ MOTOJKOM (pHuc. 6 a), 1M00 B BUAE JBYX MapalelbHbIX
BO3JIyXOBOJIOB PAaBHOMEPHOH momauu Bo3ayxa (puc. 6 0), pacroyioKEHHBIX IMOJ MOTOJIKOM WIH B
OTOPHBIX KOHCTPYKLMSIX MEPEKPHITHUSA.
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'
Puc. 6. Cxema BEHTUJIILIUM KOPOBHUKA MPU IIUPHUHE MoMeneHus: a - 12 m; 6 - 18 m; 1 -
BBITSKHBIE IIAXThI; 2 - IPUTOYHBIE BO3AYXOBOIBL; 3 - BEHTWJISALIMOHHAS KaMepa
Kommiiextsl o0opynoBanus «Kimmar-2y, «Kaumar-3»

Kommiexktsl «Kimmmar-2», «Knumar-3» npenHasHaueHbl Uil CO3JaHHUS HEOOXOIUMBIX
TEMIIEPATYPHO-BIA)KHOCTHBIX YCJIOBMHA B >KMBOTHOBOAYECKUX W NTHULEBOJUYECKUX IOMELICHUSX C
CHUCTEMaMHM BO3JYILIHOTO 00OorpeBa MpHU IOMOIIM OTONUTEIbHO-BEHTUWISIIMOHHBIX arperatoB ¢
BOJSIHBIMU (T1apOBBIMH) Kaslopudepamu.

Kommuiektel  obopynoBanust «Knumar-2», «Knumar-3» MOryT HMETh BEHTUIISITOPHI
pa3nuyHbIX HOMepoB. IpuHIMNUanbHas cxeMa pa3MelieHus 000py10BaHUs, BXOSIIET0 B KOMIUIEKT
«Knumart-3», npuBeieHa Ha PUCYHKE 7.

Onextpokanopudepnas yctanoBka tuna COOILL (puc. 8) cocTOUT M3 yCTAaHOBJIEHHBIX Ha
obmieit pame (kanopudepa) paauanbHOTO BEHTHIISATOpPA 5 C AJEKTpoJBUraTesieM 6 M marpyoka 3 ¢
Msarkoil BcraBkod 4. Kamopudep mnpencrasisier co0oif Kapkac ¢ MNPsIMOYTOJIbHOM IUIOIIAIBIO
CEUYEHHS, BHYTPH KOTOPOTO B TPH psijia pacmnosiokeHbl opeOpeHHble TpyOuaTble HarpeBaTelH.
Kaxxnplii psa cocTaBisleT IEKTPUUYECKYIO CEKIUIO, B KOTOPOM HAarpeBaTelu COCIUHEHBI B 3BE3NY.
PanuanbHbIl BEHTWISTOP COEOUHSETCS € KajlopudepoMm dyepe3 NaTpyOOK M MSATKYIO BCTaBKY.
[TaTpyOOK BBINOJHEH B BHUJE CBAPHONH METAJNIMYECKONW KOHCTPYKLHUH, BBINOJHSIONIEH pOJb
MEePEXOJHUKA C MPSIMOYTOJIBHOM TUIOIIAN CeYeHUs Ha Kpyrilyto. Msrkas BCTaBKa MPeI0TBPAIIAET
kajgopudep or BuOpauMu, BO3HUKaOUeW mnpu paboTe BEHTWIATOpa. BeHTHIsATOp C
AJIEKTPOABUTaTENIEM YCTAHABIMBAIOT Ha BUOPOU30JIMPYIOIIUX OCHOBAHUSX.
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Puc. 7.1lpunnunuansHas cxema pasmenienus obopyaoanus «Knumar-3»: 1 - 3a6opnas
maxrta; 2 - BBITSDKHOM BeHTuiasatop tuna BO (oceBoif); 3 - npuTOYHas OTONUTENBHO-
BEHTWISIMOHHAA M yBJIAXXHUTEIbHAs YCTaHOBKA; 4 - KJjamaH MOJayd BOJBI; 5 - MaTUYMK 3aIIUTHI
KajJopudepoB OT pasMOpa)kMBaHUsi; 6 - HamopHbIH Oak; 7 - kxamopudep; 8 - Bo3mymIHAS
3aciioHKa; 9 - perynupytoumi kinanas; 10 - nanens gatuukos; 11 - cranuus ynpaiieHus

[Ipu mnepBoHAYaIbHOM BKJIIOYEHHH dJeKTpokanopudepa B ceTh Bkimodaerca 100%
MOIIIHOCTH.

VYeranoBku tuna COOL] moacoenuustoT k TpexdasHoMy JInHeHHOMY Hanpsbkeruio 380 B.
OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU dEeKTpokanopudepHbix yctaHoBok Tuna COOL] manb
B Tabmuie 1

Puc. 8. Dnekrpokanopudepnasycranoutuna COOLL:
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a - BuUA cOoky; 0 - BuA cBepxy; 1 - kamopudep; 2 — mkad ynpasiaeHus; 3 -
natpy0OoK; 4 - MArkast BCTaBKa; 5 - BEHTHISATOP paAnajbHbIN; O - ABUraTens; 7 — pama

Tabmuna 1. XapakTepuCTUKH AJIEKTPOKAIO

pUQEpHBIX YCTAaHOBOK

[TapameTp COOII-25 | CPOII-40 | CPOII-60 | CHOII-100
1 2 3 4 5
YcTaHoBJIeHHAsS MOIIHOCTh, KBT
23,6 47,2 69,7 97,5
3
[Togava Bo3MyXa, THIC. M~ /4, HE 25 35 4.0 6.0
MEHee
[lepenan Temmneparyp
BBIXOSIIIET0 U BXOISAIIETO 35 50 65 70
BO31yXa, °C
;FeMnepaTypa BXOJISIIETO BO3AyXa 50 50 50 50
C, He Ooiee
AspoanHaMHUYECKOE
COINPOTHUBIICHHUE 10 BO3AYXY, [la, 150 200 250
He Ooliee
MomiHoCTh cekuu, KBT
7,5 15 22,5 30
1 2 3 4 5
EﬁfaﬁngHe pa3Mepsbl, MM: 600 900 900 1150
b 1350 1450 1450 1605
A 930 1120 1160 1420
BBICOTA
TexHosiornyeckuii pacyeT W BHIOOP 000PYAOBAHMS CHCTEMbl BEHTWISUHU H

BO3AYIIHOI'0 OTOIJICHUSA

Tab6aunia 2. Ucxoanble JaHHbIE

Bapuant 1 2 3 4
By sKMBOTHBIX CyxoCTOliHbIC Kopossi ¢ CBUHBH HA
YPOBHEM CBuHOMaTKN
KOPOBBI OTKOpME
naktauu 30 J1.
KomngectBo 400 200 2000 300
KUBOTHBIX
Kusag Macca 400 600 100 150
KUBOTHBIX, KT
["aGapuTsl
MTOMEMICHUS, M
IInpuaa 21 18 21 12
Jnuna 96 72 90 2
Bricora
10 KapHU3Y 3,6 4,7 3.3 3,0
0 KOHBKY 8,1 8,4 4,1 3,7

OmnpenensieM BO3TyXO00OMEH IO YTIIEKUCIOTE B XOJIOIHBIN IEPHOJ rojia B M>/g
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C-m
co, —
Cl - Cz
rae C - KOJIMYeCTBO YIJIEKUCIIOr0 I'a3a, BIAEIIEMOE OJIHUM KUBOTHBIM, J1/4;

M - KOIUYECTBO KUBOTHBIX B IIOMEILIEHUH, TOJI.;
3. _
C1 - 10nyCTHMOE KOJIMYECTBO YIJICKHCIIOrO ra3a B Bo3ayxe momernenus, a/m”; (Cy = 2,5

3
a/m°);
C, - conepkaHue YIJICKHCJIOrO Ta3a B MMPUTOYHOM CBEKEM BO3IYyXE, .]'I/Mg; (C,=0,3..0,4
),
ALY
H,0 Wl _W2

W - konmdecTBO BOISHOTO Hapa, BBIACISIEMOTO OIHHM XHBOTHBIM B T€UEHHWE yaca, I/d;
(Tabu. 3);

[ - Ko3pPUIMEHT, yYUTHIBAIOIINI UCTIAPEHUE BJIATH C 10JIa, KOPMYIIEK, aBTOTIOMJIOK U T.J.
(1,10...1,25);

Wi - momycTumoe KOJIMYECTBO BOISHOTO Iapa B BO3JyXe HmomenieHus, /M3 (abcomroTHas
BJI&KHOCTB )

Tabauna 3. KonnuyecTBo Temia, yriekuciaoTsl U BOASIHBIX apOB

2 . Ly

5 Sz | 82 2=

3 5 S 2 T8

g Y = v o F = O

Bu )KuBOTHBIX = T ZE= S /&

= E B E 3 H m

2 S B S = IS

g ~ L <oE m s

=
CrenpHble cyxocroifHble KopoBbl U | 300 2,3 90 232
HETENU 3a 2 Mecsla JIo oTelia 400 2,82 110 284
600 3,46 138 329
JlakTupyromue KopoBel ¢ ypoBHeM | 300 3,85 143 401
nmakrtanuu 30 1 400 4,21 165 424
600 4,83 189 487
CBUHBH Ha OTKOpPME 200 1,42 57 145
CBUHOMATKH C TIPUTLIOIOM 150 1,95 78 198

W = oW,
Y100

A€ @ - HOpPMAaTHBHAas OTHOCHUTEJIbHAs BJIAXHOCTh BO3JAyXa B JKMBOTHOBOJYECKHX
noMeneHusx, % (ansa yciaoBuih OpeHOyprckoit o0acT OTHOCUTENIbHAS BJIAXHOCTh COCTAaBIISIET
84%);

Whnax - MakcuMalibHasl BJIQXHOCTh BO3/lyXa IpH 3aJaHHOW TeMrmeparype, /M (cwm.
Tabnuiy 4)

W, - cpennsis abcomoTHAS BIa)KHOCTh MPUTOYHOTO BO3IyXa, r/M3, (W»=3,2...3,3 F/MS).
Tabnuna 4. ®usnyeckre CBOMCTBA BIAKHOTO BO3TyXa

Temneparypa t, | [lmoTHOCTS, Wnaxs /M Temneparypa t, | [LtoTHOCTS, Whaxs /M
o°c Kr/m° o°c KI/M>

-20 1,396 1,1 6 1,265 7,2

-18 1,385 1,3 8 1,256 8,3

-16 1,374 15 10 1,248 9,4
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-14 1,363 1,7 12 1,239 10,6
-12 1,353 2,0 14 1,230 12,0
-10 1,342 2,3 16 1,222 13,6
-8 1,332 2,7 18 1,213 15,3
-6 1,322 31 20 1,205 17,2
-4 1,312 3,6 22 1,201 19,3
-2 1,308 4,2 24 1,197 21,6
0 1,293 4,9 26 1,189 24,2
2 1,284 5,6 28 1,173 27,0
4 1,275 6,4 30 1,165 30,1

W3 momyueHHBIX 1O (opMysIaM pe3yiabTaTOB JUIsl JaJbHEHIINX pPacdyeToB BBIOMPAIOT
MaKCHMAJIbHYIO BEJTUUUHY BO3yX000MeH (Lmax)-
Hanee onpernensieM KpaTHOCTh YaCOBOTO BO3AyX000MEHa, KOTOPBIi IIOKa3bIBAET, CKOJIIBKO pa3
B TEUCHHE Yaca MEHSETCS BO3/yX B IIOMELICHHN
Lmax

\Y

K=

rae V — noye3Helii 00beM ITOMEIIEHH, Mo,

V = b*I*h

KpaTtHOCTh 4YacoBOro BO3MyXOOOMEHa il MOJIOJHSKA PAHHEro BO3pacTa M MAaTOYHOTO
MTOTOJIOBBS JIOITYCKAaeTCsl He OOJIbIIe 3 pa3 B 4ac, U OCTAIBHBIX )KHBOTHBIX - HE Ooiree 5.

[Tpu xpatHOCTH BO3AYyX000MeHa K<3 BRIOMPAIOT €CTECTBEHHYIO BEHTHIIALMIO, TpH K=3...5 -
MPUHYIUTEIHLHYI0 BEHTUISIIINIO 0€3 110 I0rpeBa Mo[JaBacMoro Bo3ayxa U pu K> 5 - NIPUHYAUTEIEHYIO
BEHTHJISILIMIO C TIOJIOTPEBOM T0/IaBa€MOT0 BO3AyXa.

[Ipy ecTecTBEHHOW BEHTWJISAIMH BO3IyXOOOMEH MPOUCXOIUT BCICACTBHE Pa3HOCTH
TEMIEpaTyp BHYTPU U CHAPYXH MOMEIIeHHs. Bo3ayX B moMerieHny nepeMenaeTcs Mo KaHally CHU3Y
BBEPX.

CeueHne BBITSKHBIX MPUTOYHBIX KaHAIOB B M2 OTIpEeIETISIOT 10 opMmyIie

L
Fl — max
3600- 9
U - CKOPOCTb BO3AYIIHOI'O IMOTOKA B KaHAJIC, M/C.
9= h- ‘1 _tz _
273

rae h - BeicOTa BBITSHKHBIX MIAXT, MpUHHUMaeTcs paBHod Ha 0,6...0,7 BbIIE KOHbKA
37aHUS;

t1 - t2 - pa3HOCTh TEMIIEpaTyp BHYTPEHHETO U HAPYKHOTO BO3/1yXa, Ipajl.

[Ipu cxkopocTy BO3MymIHOTO MOTOKa MeHee 0,2 M/C YBEIMYUBAIOT BBICOTY BBITSDKHBIX INAXT,
Oonee 1,2 M/C TIPOBOIAT yTEIUJICHHWE 3[aHUS A CHIDKEHUS PA3HOCTH TEMIIEpaTyp HapyXHOTO U
BHYTPEHHETO BO3/IyXa.

KonndecTBO BBITSKHBIX KaHAJIOB OMPENEISIOT U3 BhIPAKEHUS

rae f; - mromaas monepeyHoro ceueHus OAHOTO KaHaa, M2

[Tnomans cedeHus BBITSXKHBIX KaHaoB f; mpuaumaercs 0,25; 0,36; 0,5; 1 M° 1 boitee,
nputounsix 1,0,04 1 0,06 M2,

164



OO0yt TIomaab MPUTOYHBIX KaHaioB F, mpunumarot paBhoii (0.5...0.7)F;, a xomudecTBO
MIPUTOYHBIX KAHAJIIOB COOTBETCTBEHHO
mnK = %

1

JUist  yAOBIIETBOPUTENHHON pabOTHl BaXKHOE 3HAYECHUE HMMEET TUAPO U TEIUIOW3OJISIIUS
BBITSDKHBIX KaHajoB. UToObl m30exaTh 3aJyBaHUS BBITATHBAEMOr0 BO3JlyXa BETPOM, BBITSDKHBIE
KaHaJIbl YCTAaHABJIMBAIOT BEPTUKAIHHO HAJ KPBILIEH 1 CHA0XKAIOT Ne(ICKTOPOM.

JIOCTOMHCTBOM CHUCTEMBI BEHTWJISILIUM C €CTECTBEHHBIM MOOYAHUTENEeM SIBJISETCS MPOCTOTA,
JelIeBrU3Ha YCTPOMUCTBA U AKCIUTyaTanuu. HemoctaTkoM — 3aBUCUMOCTD OT TEMIIEPATYPHBIX YCIOBUH.
[Ipu paBeHcTBe TemnepaTypbl BO3AyXa BHYTPU U CHAPYKU MOMEILIEHUSI BO3yX000MEH COBEPILIECHHO
IIpeKpaIaeTcs.

Pacuer BeHTHJISIIMOHHOM CHCTEMBbI ¢ MEXaHUYECKMM MOOyAHUTEIeM.

BenTunsuuonueie cUCTEMBI pa3padaThIBAlOTCS 1JI1 KOHKPETHOTO 3/1aHHsI B COOTBETCTBHH CO
CIIEIYIOIIMMH TPEOOBAHUSIMMU:

1. Bo3nyxoBoabl JOMKHBI OBITH 1O BO3MOXKHOCTH KOpOY€, HMETb MHHHMAIbHOE

KOJIMYECTBO MECT, BHI3BIBAIOIINX MECTHBIC COMIPOTHBIICHHUS U PACTIONOTATHCS TaK, YTOOBI
HE MELIaTh HOPMAJIbHOMY T€UEHHUIO IPOU3BOACTBEHHBIX MIPOLECCOB.

2. BBITsDKHBIC KaHabl JOJDKHBI YCTAHABIMBATHCS B MECTaX, TII€ BBUICISIOTCS WA
CKaIUIMBAIOTCS BPEAHBIE IPUMECH.

3. OtBepcrus s BeIOpoca BO3AyXa JIOJDKHBI OBITH PACIIOIONKCHBI KaK TPABHIIO BBIIIC
BO3/1yXOINPUEMHHKA.

4. BeHTWISIIMOHHAs CHUCTEMa JIOJDKHA OBITh YCTpOEHA TaK, YTOOBI JBMI)KCHHE BO3JyXa B
MOMEIIEHNU OBLIO JAMHHAPHBIM, TPU 3TOM CBEXKUH BO3AYX IOCTOSHHO BBITECHSIET
3arpe3HEeHbIN.

[Ipy DpUHYIUTENBHOW BEHTWISILIUOHHOM CHCTEME TMOCTYIUIEHME CBEKEro BO3ayXa
o0OecreunBaeTcss MPUTOYHBIMH BEHTUJISIIUOHHBIMU  YCTAaHOBKaMHU. [IpUMEHSIOT BEHTUIIATOPHI
Huskoro naenenus (10 980 Ila) u cpeanero (294011a).

Pacuer npuHyAuTENbHOW BEHTHWISIHMOHHOW CHCTEMBI BEAETCS M3 TEX YCIOBHI, YTO OHA
JOJDKHA paboTaTh MEPHOAMYECKH, MOITOMY Mojadya CHUCTEMBI JOJKHA ObITh B 2-3 pasza OoJblie
pacueTHOW BEJIMYMHBI BO3IyX000MEHa, T.€.

Lec. = (2...3) Lmax,

TpeOGyeMmplii BEHTUJIATOpP MOAOMPAIOT IO BEIMYMHE BO3AyXxooOMeHa Lpc u Tpebyemomy
Harmopy, HEOOXOIMMOMY Ui TPEOAOJCHUS COMPOTHUBICHUS MABMKEHHIO BO3JyXa B KaHale
BEHTWJISSIINOHHOW CHCTEMBI.

O0beMHYI0 OZ]auy BEHTUIISITOPA B M4 OTIPENIETISIOT 1O hopMmyIIe

LB.C.
m

6K

Qs =

/1€ Mg, — YUCIIO BBITSHDKHBIX KaHAIOB.

[Tpu mogage Q< 8000 M/ BBIOUPAIOT CXEMY C OJJHUM BEHTUIISITOPOM,

pu Qg> 8000 M>/4 — ¢ HECKOIBKHMH, IPH 3TOM 00BEMHasI [T0Jaua OJHOr0 BEHTHIIATOPA HE
JI0IKHa GBITH Gotee 8000 M/

JnameTp BO31yX000MeHa B M onpesessiercs no popmyre

rae Qg — momada BEHTHISITOPA, MS/‘I;
d= 1 /&_’
30 Vm-v

V— CKOpOCTh BO3/lyXa B BO3JIyXOBOJI€, KOTOpas MpuUHUMaeTcs paBHoi 12... 15 m/c.
HeoOxomumerii Hamop BeHTWisATOpa B Ila ompenmenstor kak cymMMy TOTEpPh AABIICHUS OT
TPEHUS BO3/lyXa O BO3AYXOBOJI HA MPSMOJIMHEHHBIX yuacTkax (Hjp) m Mectax conpotusieHui (hy).
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2
P L L
H=H, +h, = A—+)
np M 2 ( 2d é:)

riae H - monaHblil Hamop BEeHTUIATOpA, Ila;

p - IIIOTHOCTH Bo3ayxa, (p=1,2...1,3 Kr/M3);

V - CKOpPOCTbh BO3/1yXa B Bo3ayxoBoje, (V= 10...15 m/c);

d- nuametp Bo3ayxoBoxaa, (d =0,3...0,4m);

A- xKodpdunueHT CONPOTHUBIICHUS JIBUKCHUIO BO3/IyXa B Tpyde, (X=
0,02...0,03);

L - nnuna TpyOonpoBoAa Ha NPIMOJIUHEHHOM y4acTKe, M;

& - cymma ko3 punreHToB MecTHbIX conpotuBnenuit (¢ = 1,1 ... 8,0).

[To monydennsiM BenuunHaMm Qg, H u ckopocTu Bo3ayxa 1o Homorpamme (mpuioxenue 1)
ompenensoT HoMep BeHTwisATopa (Ne), a 3arem Ha mepecedeHun ¢ H Haxomar kodhduimeHt
MOJIE3HOTO JIeHCTBHs BeHTHIsITOpa h 1 Oe3pasmepHbiii mapamerp A. Ilocie 4Yero HaxXOAST YacTOTY
BpaIlleHHs BEHTIIIATOPA

A
n=—
N

PacueTHass MOIIHOCTD 3JEKTpPOABUTaTe st B BT i mpuBoga BEHTHJISATOpPA OMPEICISIOT 10
dbopmyite

981.Q, -H
% 3600- ey

rre Qg- 071aya BHIOPAHHOTO BEHTHIISTOPA, M3/11;

H - nonsblil Hanop BeIOpaHHOTO, [1a;

ns— KI1JIBenTunsaropa (st ieHTpoOexHbIX BeHTHsITOpoB 775 = 0,4...0,6,
qutst oceBbix 77 = 0,2...0,3);

Nnep - KU Tiepenav, (U1t peMEHHBIX Tiepeiad #,e,= 0.95).

[TomydyeHHYI0 pacueTHYI0 MOIIHOCTh ABHrareis yBenuuusaroT npu N<1,5 na 50%, npu N=2
kBT Ha 25%, npu N =4...7 xBt Ha 20% 1 npu N>7,5xBTtHa 10%.

Pacuer oTOnUTEIBHOM CHCTEMBI INOMeEILCHUA

[Tpu kpaTHOCTH BO3IyX000MeHa K>5 MpUTOUHBINA BO3/IyX MOJA0IPEBAIOT.

Onpenensitor  aepunut TemmoBoro motoka B JDK/94  (Kkam/u) Ui OMpelereHHs
KHBOTHOBOIYECKOTO ITOMETIEHUS

Q = Q1+Q2+Q3-Qse,

rne Qp - TOTOK TEMJIOTHI, TEepSeMbId HapyXy CKBO3b OTPKIAIONINE CTPOHUTEIHHBIC
KOHCTpYKIMH, JDx/4 (kKan/9);

Q2 - MOTOK TETUTOTHI, TEPSIEMBIH C YIAIIEMbIM BO3AYXOM IPH BEeHTHIAINH, [Ik/4 (KKkan/qa);

Qs - cimyyaiiHble moTepu moToka Teruia, Jx/4 (kkan/9);

Q. - TOTOK TETJIOTHI, BBIJICISAEMBINA )KUBOTHBIMH WU NTHIEH, [[k/a (kkai/9).

leZkF(s_tH:

, rae k - CyMMap?beI K03(D(UIMEHT Terionepeadyl OrpakKAaaoNIX CTPOUTENBHBIX KOHCTPYKIIUH,
Jhx/m” * a * °C (kxan/m” * g * °C) (Tabm. 5);
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N 2.
F - miomaas moBepXHOCTE!, TEPSIOIIUX MOTOK TEIIOTHI (TOTOJIOK U CTEHBI), M*;
t, u t, - TeMnepaTypa Bo3yXa COOTBETCTBEHHO B IIOMEIIICHUN U CHapYxH, °C.

Tabnuna 5. KosdbdbunueHT TemyiooTanadym 15 CTEH U NOTOJIKA

TonmuHa cCTeH, CM

BUJIbl CTEH 30 | 60

K, kJ{x/M*a°C

YHOnoTHEHHBI HEOMTYKATypEeHHBIH OETOH 9,2 5,9
YNI0oTHEHHBIH OTHITYKATYPEHHBIH OETOH 8,4 4.6
HeomTykaTtypeHHBbIH Kele300€TOH 10,1 5,9
Kupnny, omrykatypeHHBIM C OQHOW CTOPOHBI 6,7 4,1
Kupnuu, omrtykatypeHHBINH C IBYX CTOPOH 6,7 4.0
OmTyKkaTypeHHBIH KaMEHb 9,7 6,7

Q,=c-Lmax- —-t,
IJIe ¢ - yIeNibHAs TeIUIOEMKOCTh BO3/1yXa, I[>1</M3;

Lmax - 3HaUEHHE BO3TyX000OMEHa, M3/‘{;
[Torok TerunoTs! B JIk/4 (KKai/4), BBIASISIEMbIH )KHBOTHBIMU HIIU TITUICH
Q,.=Zq-m
r7ie ( - MOTOK TETUIOTHI, BBIACTSIEMBIN OJHUM KHUBOTHBIM JJaHHOTO BUAa, Jx/4 (Tabmuia 3)
M - KOJIMYECTBO JKUBOTHBIX JAHHOTO BHA B IIOMEILICHHUMU.
CnyyaifHble TOTepH MoToka Teruia B Jlk/4, mpuauMatotcst B konmdectse 10...15% ot Q,, T. €.
Q3=(0,10...0,15) *Q,,.
[Tocne sToro moaOHMparOT HarpeBaTelIbHbIE YCTAHOBKM IO TUIOIIAM MOBEPXHOCTH HarpeBa
(anmekTpokanopudepsl WK TEMI0KaTopudepsl) U MPUBOIAT UX TEXHHUECKYIO XapaKTePUCTHKY.
[Tnomaas MOBEpXHOCTEN HArpPEeBaTEIbHBIX YCTAHOBOK

-_Q

o
o 2
rae ql - CbE€M TCILJIOBOTI'O IIOTOKA C CANHUILIBI HOBerHOCTI/I Hal"peBaTeJ'IBHOFO YCTpOI/ICTBa, BT/ M
N Sl P
ql - 2 8

rae k' =46,2...113 .4 kJbr/m? * a * °C - KO3 GUIIMEHT TEIIO0T/IauH OT KanopHdepa K BO3AyXY;

t1 - TeMIepaTypa TEIIOHOCHUTETISI TIPH BXO/IE B TeTUTOKaopudep,

(t. =90°C);

ty - TeMIepaTypa TEeIIOHOCHTESI Ha BRIXOIE U3 TEIIOKaIoprdepa

(tz=70°C);

t, - TeMIepaTypa BO3/lyXa B ITOMeIieH H, *C.

Conep:xanue oT4yera

1. HaueptuTh U onucaTh OJHY M3 CYLIECTBYIOIIUX CXEM BEHTHJISALMM >KHBOTHOBOIYECKUX
IIOMEULICHUMN.

2. HauepTutb u onucath OIHY CXEMY LEHTPAJILHOI'O UM MECTHOTO BO3/1YLIHOTO OTOIICHHS.

3. BHIMONHUTE pacyeT BEHTWIILHMHU M OTOIUICHUS >XUBOTHOBOJYECKOTO IOMEIEHUS I10
3aJaHHOMY BapHaHTYy.

KonTtposbHbIe Bonpochl

167



1 laiite onpeneneHre MUKpPOKIMMATa U €T0 OCHOBHBIX ITapaMETPOB.

2. Ilepeuncnure cxeMbl BEHTUISILIMN IS Pa3JIMYHBIX )KUBOTHOBOIYECKHX IIOMEIIIEHUH.

3. Ilepeuncnure cxembl HEHTPATHLHOIO U MECTHOTO OTOIUICHHA. B uem mx mpeumymiecTsa u
HEOOCTAaTKU?

4. KakuMM TEXHMUYECKMMHM CpPEICTBAMM OCYIIECTBISETCA BEHTWISILMS U BO3IYLIHOE
oTorieHue?

5. Uto Takoe BO3yX00OMEH B )KMBOTHOBOJIYECKOM MOMEIIEHUH U KaK OH PACCUUTHIBACTCS?
Yto Takoe TemnnoBoil 6ajlaHC )KUBOTHOBOAYECKOTO TOMEIIEHHUS U KaK OH PACCUUTHIBAETCS?

Cucmema 6000cHabICEeHUsI— KOMIIIEKC MepOHpHXTI/IfI, BKJ'IIO‘I&IOHII/Iﬁ 3860[) BOJBbI U3 UCTOYHHUKOB,
IIOABEM €€ Ha BBICOTY, OYUCTKY, XPaHCHUEC, I10Ja41y 1 HOTpe6HeHI/Ie.

CoctaB MallMH U HWHXEHEPHBIX COOPYKEHHIHl 3aBUCUT B OCHOBHOM OT HCTOYHHKA
BOJIOCHAOXKEHUS U TPEOOBAHUMN, TIPEIBIBISICMBIX K KAYECTBY TIOTPEOIIEMOM BOIBI.

Cxema 6000cHabdceHuss — TEXHOJOTMYECKas JIMHUS, CBS3BLIBAIOINAS B TOH WM HMHOH
MOCJICZIOBATEIHFHOCTH BOJOIPOBOHBIE COOPYKCHHSI, MPETHAZHAUCHHBIC TSI TOOBIBAHUS, TICPEKAUKH,
yIy4lIeHUS] Ka4eCTBa TPAHCIIOPTUPOBAHHUS BOJIBI K IYHKTaM €€ MOTPeOIeHH .

B 3aBuUCHMMOCTH OT KOHKPETHBIX YCIIOBUH (penbeda MECTHOCTH, MOIIHOCTH HMCTOYHHKA
BOJOCHAOXKEHUS, HAICKHOCTH JIIEKTPOCHAOKEHMSI M Jp.) CXEMbl BOJOCHAOKEHHUS MOTYT OBITH C
OJTHUM WJIM C JBYMSI TIOJJbEMAaMH BOJIbI, C XpAaHEHUEM PETyIUPYEMO €MKOCTH BOJIBI B BOJOHATIOPHBIX
OamrHsAX WIM TOA3EMHBIX pe3epByapax, C I[oJayeil MPOTUBOMOXKAPHOTO 3amaca  BOJBI
HEMOCPEJCTBCHHO M3 UCTOYHHUKA BOJIBI U TIP.

3anaBaeMble BeJIMYMHBI HA CXeMbI:

H;- BBICOTA BCAachIBaHUs, T.. PACCTOSHHUE 1O BEPTHKAIM OT YPOBHSI BOABI B MCTOYHHKE JIO IEHTPA
Hacoca, M;

H;- paccrosiHue 1Mo BepTHKAIIM OT IIEHTPa HACOCa JI0 OCHOBAHUS BOJIOHATIOPHOW OAIllHU, M;

H;- BBICOTA BOJIOHAIIOPHOU OarHu, M;
a, b ,c- JUIMHBI yY4aCTKOB HArHETATEIBHOTO TPYOOIIPOBOIA, M;

AH-cnoii BobpI B eMKOCTH OaIllHU, M.

Bapuant 1 2 3 4 5 6 7 8 9 10 |11 12
KPC npousBogurenu 15 20 22 13 10 11 12 14 16 17 18 19
JloliHbIe KOPOBBI 1000 | 1200 | 1500 | 800 | 500 | 550 | 600 | 650 | 750 | 900 | 400 | 300
CyTouHbIi yJI0H, 1 10 15 20 25 |30 |30 |30 |10 |20 |20 |10 |15
Tenkn 170 180 100 200 | 250 | 210 | 250 | 160 | 155 | 420 | 350 | 220
Jlomaau paboure 10 15 17 16 12 30 5 10 20 25 24 35
OO0cTyKUBarOIINN 50 55 60 30 25 25 27 20 (30 |40 |20 15
MepCOHA

HB, m 2,5 2,8 3 35 |24 |2 3 3 2 25 |21 |2
Hr, m 5 55 6 65 |7 75 |8 85 |6 6,5 |55 |4
HO6, m 6 9 12 15 |6 9 12 15 |6 9 15 12
AH, m 5 4 3 3 3 3 4 5 5 4 3 4
a,M 2 3 4 5 6 7 8 9 10 |8 6 4
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B, M 9 10 12 14 |13 |10 |9 8 10 |12 |15 |13
c, M 3 4 5 6 7 8 9 8 7 6 5 4
TpakTopos, ex 2 3 3 2 1 1 1 2 2 2 2 2
ABTOMOOUNEH, €11 1 1 1 1 1 1 1 1 1 1 1 1

OnpeieneHne pacxoaa BoAbl

Pacuer morpeOHOro KonmvecTBa BOIBI, KOTOPOE IOJDKHA TOJaBaTh BOJOCHAOXAroIas YCTaHOBKA,
MPOU3BOJUTCA 110 YCTAHOBJICHHBIM CPCAHCCYTOYHBIM HOPMaM BOI[OHOTPGGHGHI/IH.

[To 3amaHHOMY KOJIMYECTBY U COCTaBY IOTOJIOBbsSI CKOTa Ha (hepme

(KoMILIEKCe) OMpENeNsieTCs, HCXOI U3 HOpMa BOAOMOTPEOJICHUS, CPEAHECYTOUHBIA pacxoa Boasl Q'
cyr. cpens, HA JKUBOTHOBOJIYECKHI CEKTOD:

Q'eyr.ep=A101+A202+A303+. . . +Angni/cyT.

I'me: A1, Ay ,As...-KOJIUYECTBO KUBOTHBIX TOr'O MJIM MHOTO BHUA,
01,92 ,03. . .-CpeIHECYTOUHBIE HOPMBI BOJOTIOTPEOICHHUSL, JI/CYTKU

K pacueTHOMY KOJIMYECTBY BOJIbI Q'cyr. cpenn. HEOOXOIUMO HOOABUTH pacxol BOJABI Ha
obcmyskuBaroiuii nepcoHan Q"cyr cpenu. U pPa3IuUHbIE MOJCOOHBIE yCTpoiicTBA Q" cyr. cpenu. MALIMHA,
MOJIOYHBIE H T.II.

OO0t cpeTHECYTOUHBIN pacxo/ BOJbI B X03siiCTBE OyIeT:

QcyT. cp— Q'cyT. cp+ Q”cyT. cp+ QI" CyT. cp

Ilpn pacyere pacxoja BoJbI Ha 00CTyKuBaroIMii nepcoHan Q" cyr. cp.
MO>XHO OPHEHTHPOBOYHO TTOJIB30BATHCS CIEAYIOIINMHI HOPMAaMH pacxojia Ha 4eIoBeKa:

120 nuTpOB B CYTKHU-TIPU HATTMYMU TylIa U KaHAJU3aluu
60-70 nmuTpoB — 0e3 KaHaTU3al1H.

[Tpu pacdere BOABI HAa MOACOOHBIE YCTPONCTBA UCTIOIB3YETCA Clenyromias popmyna:
"eyr. ep. =AIKgmTA1GntNTAT+N,a, J1/CYTKH

I'ne:

k- cyrounsblit ynoH, (cM. 3a1aHue)

Om-pacxoj BoAbl Ha | TUTp mepepabOTaHHOTO MOJIOKA, JI (CM TalJI. 2)

A1- KOTUYECTBO JIOMHBIX KOPOB (CM. 3aJ]aHHE)

On-pacxoj1 BOABI HAa MBIThE TIOCYBI U OXJIAXKJACHUE MOJIOKA Ha OJTHY KOPOBY, J (cM Tab:1.2)

NT-KOJTUYECTBO TPAKTOPOB (CM. 33aJJaHUE)

gr-pacxoi BOJBI HA OJIMH TPAKTOP, J (CM.TadI. 2)

Na-KOJIMYECTBO aBTOMOOUIIEH (CM. 3a1aHKE)

Ja-pacxo/1 BOJIbI HA OJJMH aBTOMOOMIIb (CM. Tab11.2)

Tabmmia 1

HopMma norpe6JieHusi BOIbI (KHBOTHBIMH

HaunmenoBanue Pacxompl BoabI HA TOJIOBY (J1/CYTKH)

BOJIOTIOTPUOUTEIIS
[Tpu Hannuuu | Ha mactOumie [Ipu Bogopazbope u3
ABTOITOMIIOK TIOMJIOK

Kpynusiit poratsiit ckot | 100 50 80
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MoOJIOYHBIN CKOT 120 50 90
Tenku 50 35 45
Jlomanu paboune 80 50 70
Kypst 1 - 0,5
['yen,yTku - - 1,25-1,75

OpueHTHPOBOYHBIE HOPMBI Pacxo/ia BOJIbI Ha pa3jINyvHbIe MOACOOHBIE YCTPOKCTBA

Tabmuma 20pueHTHPOBOYHBbIE HOPMBI pacxoga BOJAbI (JIUTPOB/CYTKH)HA XO3SHCTBEHHO-
NMPOM3BOJACTBEHHbIE HYK/IbI

HaumenoBanue BoonotpeOuTess KonnuecTBo BoAbI

Ha 1 1 mepepaboTranHoro Mosioka Ot 5 o 8

Ha mpbiThe mocyabl u oxnaxaenus Monoka (Ha | 30-35

OJIHY KOPOBY)
Ha 1 tpakTop 120
Ha 1 aBromamuny 140-200

ITpu onpenenenun oOielt NOTPeOHOCTH X035iCTBa B BOJIe HEOOXOAUMO YUECTh TAK)KE U PACXO0/1 BOJbBI
Ha TymeHue noxapa. Cucrema BomocHaOXeHUs JOJDKHa oOecreurBarh 3amac BOJBI  JJIs
OecriepeOOMHOrO TyIIEHUS IOXKapa B TeYeHHEe 3-Xx4acoB. B KaXIOM OTAEIbHOM CiIydae
MIPOTUBOMNOXKPHBIE MEPONPUATHA Ha (pepmMax MOJKHO OBITH COTJIACOBAHBI C OpPraHaMu MOKapHOU
oxpaHbl. 3anac Bojbl Ha TymeHne noxapa paset 0,1:(Q'eyr. cp+ Q"cyr. ot Q™
Haun6onbimmii cyTouHbIi pacxo BOJbI BEIYUCISAETCS 10 hopMyJie:

cyT.cp)

QcyT.max: I—chyT.cp, J/CYTKH.

I'me Lj-xoadduimeHT cyTouHoi HEpaBHOMEPHOCTH MOTPEOICHUS BOIBI, IS CEIbCKOXO3SICTBEHHOM
MECTHOCTH U JKUBOTHOBOUeckux ¢epm L;1=1,3.

HaunGonpmmii 4acoBO# pacxo/1 BOJBI OMPEAEIETCS M0 HAaUOOJBIIIEMY CYTOYHOMY PacXoay C Y4ETOM
Kod¢ ullreHTa 4acOBOK HEPABHOMEPHOCTH MOTPEOICHIS BOJIBI:

QcyT.maX: LZQcyT,max /24 rac L2 :2,5

Onpenenenne nuamMeTpa BOAONPOBOJA.
JlnameTp 3aBHUCUT OT CKOPOCTH TE€UEHHUS BOJbl B TPYOOIIPOBOJE M MAKCUMaJIbHOTO CEKYHIHOIO
pacxojia BOAbI:

dp= V4Qmaxced(MVsr), M

rae: Qmax.cex — MAKCUMAIIBHBIN CEKYHIHBIA PacxoJ BOIbI (MS/C) V,x - DKOHOMHUYECKHU
1enecoo0pa3Has CKOpOCTh TEUCHHsI BOJIBI B TPYOOTpoBoe (mpuHUMaeM V= 1m/c)

[To monmyyenHoMy pacueTHoMy auamerpy, no I'OCTy nonbuparorcs TpyOsl (Tab:m.3)[IpaBuiabHOCTH
pacueToB (dp) MOXKHO TIPOBEPUTH 110 HOMOTpaMMe (IpHiIokeHue 11)
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Tabnuia 3BejMyuHa yaeIbHBIX COMPOTUBJIEHUH A /151 ac0eCTOEMEHTHBIX M MOJHITHIEHOBBIX
TPYO npu v=1m/c.

Tpyosb1 acoectonemenTHbie TOCT 539-73

Tpyos1 noamdyTuienoBsie 'OCT 18599-73

B1-6 At Bt-12 A,cim° A,cim° A,cim°
dp,Mm | A dp,Mm | A dp, MM A dp, MM A

104 1531 96 231,9 51 6297 163 14,52
146 26,32 135 39,53 62 2470 184 7,708
196 5,708 181 8,629 73 966,4 204 4,495
244 1,831 228 2,604 90 323,6 229 2,457
289 0,7607 270 1,083 102 168,2 248 1,620
334 0,3590 312 0,5113 114 94,08 279 0,8753
381 0,1813 356 0,2578 130 47,36 314 0,4720
473 0,05899 441 0,08486 147 24,92 354 0,2522

OnpenejieHne MOJHOI0 HAMOPA HACOCA

[Tonnsiii Hanop Hacoca H Beraucisem no popmyie:

H=H,+Hy+Yh
rne : Hy- BeIcOTa BCcackIBaHUS B M;

(M),

HHr'FCOMeTpI/IHGCKaH BBICOTA HArH€TaHUs B M,

Hn=H,+Hs+AH

>'h- cymma morepb Harmopa B MeTpa BO BCAChIBAIOLIEM M HarHETAaTEIbHOM TPyOOIIpOBOIax, M.
[Totepu Hamopa Y h ckiaapiBaeTCs U3 MOTEPh 1O THHE N TpyOOIPOBOIOB M MOTEPh (hACOHHBIX YACTIX

U apMatype (MecTHbIe conpotuBieHus Ny) > h=h +hy, (M)

HOTepI/I HacoCa Ha MECTHBIC COIIPOTUBJICHHUA JJIMHHBIX pr6OHpOBOJIOB OOBIYHO HE3HAYUTENHHEI IO
CpPaBHCHHIO C IMOTCPSAMHU 110 ,Z[J'II/IHC.HOBTOMY Ipu OPUCHTHUPOBOYHBIX paCyYCTaX MOTCPAMU B (baCOHHBIX

4acTSAX M apMaType NMpeHeOperaroT WA YIUTHIBAIOT UX KaK

hm=(5/10%)h,
Ecnu u3BecTHBI 1uaMeTpbl TpyO U pacXo/bl BOJbI B HUX,TO MOTEPU HAOpa Ha KaKJOM y4acTKe
TpyOONpOBOa MOTYT OBITH BHIYECIIEHBI IO (hopMyIIe:

h.=A-Q*L

rae: h -norepu Hacoca B M;

A - yenbHOE COMPOTHUBIICHUE;
3
Q- pacxoj BOjbI B M°/¢

L-mmHa TpyOsI B M (U1 Hamero ciaydas L=a+b+c+Hg)
YaensHOE CONMPOTUBICHUE A 3aBUCUT OT JUaMeTpa TPYObl M COCTOSIHHSI BHYTPEHHEH €€ MOBEPXHOCTH.
3HavyeHuss A 111 HEKOTOPBIX TPYO MPUBEACHBI B Ta01.3
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Jns monmbopa TuUma Hacoca TMOJB3YeMCsl CIPABOYHBIMH — TaOMWIAMH, W  HACOCHBIMH
XapaKTepUCTUKaMU (IIPUIIOKEHUE), B KOTOPHIX MPUBOAATCS TEXHUYECKUE XAPAKTEPUCTHKU HACOCOB.
[Toxbop mpowm3BOAUTCS IO pacueTHOMY IMOJHOMY Hamopy H, Tpebyemoil TpOU3BOAUTEIHLHOCTU
Q,ompenensieMoii o HaUOOJBIIEMY YaCOBOMY PACX0/ly BOJbI, M BUAY HCTOYHHKA BOJIOCHAOKECHHUSL.

[Tonp3ysach MpUIOKEHHEM M CTEHAOM B K. 237, MoxHo mo aanHeiM H u Q nerko momoOpath
HauboJee MOAXOAAIIUI TUIl U MapKy Hacoca.
[Ipyn ompepeneHUM MOIIHOCTH JIBUTATENsl Ui TPUBOJA HAacoca HEOOXOIMMO, TIPEXJIE BCEro,
MOJICYUTATh MOIIIHOCTh Ha Bajly Hacoca.
[Toncuer mpousBoguM 1o hopmyie:
Np=Q-H kBt

102Ny N
I'me: Ny-mMommHOCTB Ha Baiy Hacoca, KBT;
Q- mpou3BOAUTENHFHOCTH HACOCA ,JI/C
H-moHb1il Habop Hacoca B M;
MNe-KIL, MIPUHUMAEMBbII s LEHTPOOEIKHBIX HAaCOCOB- s MOPIIHEBBIX
0,4..0,6

0,25...0,55

Ns-KITJ aeurarens (0,75...0,85)
MoIHOCTh IBUTATENsE OEPEM C 3aImacoM Ha BO3MOXKHBIC TIEPETPY3KH ,T.¢.
Ngb =B*Nn , kBT
I'ne: B -xkoaddunment 3amaca
Benuunna kosddunuenta B BpiOupaercs B 3aBUCUMOCTH OT TpeOyeMoil MOIITHOCTH Hacoca, Tabu.5

Tabnuma 5

Tpebyemas MomHOCTH B KBT 3
Ho 1 2
Or1lmo2 15
Or2 105 1,2
Ot 5 o 50 1,15
Csrime 50 1,1

OT14yer MO JIA0OPATOPHO-NIPAKTHYECKOH padoTe « Pacyer moTpedHOCTH KHUBOTHOBOIYECKON
¢depMbI ¥ BHIOOP THIIA HACOCA»

Pacxonpl BOJBI B XO3SMCTBE XapakTepucTuka
Hacoca
H- % % < < a
3 e I = Q ZU
& o g — S S S
N Q
Pt m = 2
o N~ T « 5
ast o m m E Q > QH) ia] ~
z 2 = 2|8 = ® B =
= 8 E = < /M E e ~
= o < < = N = m T T
3 o = 2 ) < o < =S¢ =] o
= 3 > 3] 1S = 5 5)
A = = o 3 S | E 8 =
o) = = ] U w o = <
> A = o T = = = =
O ) o) a T N QO ~ Q © =
O~ = ~ = ~~ « = s = = o = = /M =
o e & =) = L 5 o | A4 = m o < 2 2
H > | S > © 3 S s 2 o | T = g = = = =
o O SERS) = 5 e o & = o X o Mm % g =
Q‘\t:: < = < = A O < o o I > o =}

KoHTposIbHBIE BOIPOCHL:

1.0OTKya 1 KaKk MPOU3BOAMUTCS 3200 BOABI?

2. TpebGoBanus, mpeabsBIsIEMbIC K TUTHEBON BOE?

3.Kak Beruucnsiercss HauOOIBIINNA CYTOYHBIHN, YaCOBOM, CEKYHTHBINA PacxXoJ1 BOIBI?
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4.Kak omnpezensieTcsi HOJHbII Hanop Hacoca?
5. Kak onpenensieTcss MOIITHOCTD JIBUTATENS JJIs MPUBOIA HAacoca
6. Kak mogbupaercst Hacoc?

2.6 JlabopaTopHasi padoTa Ne6 (2 yaca).
Tema:«OcBeTuTeIbHBIE U 00J1y4aTeIbHbIE YCTAHOBKH»

2.6.1 Heab padoThl: U3YYUTh YCTAHOBKY ISl IEPBUYHON 0OpaOOTKH MOJIOKA.

2.6.2 3axaum padoThI:

1. Ha3znaueHre UTEXHUYECKAsI XapaKTEPUCTHKA.
2. YCTpOMCTBO UIPUHIIUAI PAOOTHI.

3. [loaroroBka kpaboTe UIIPABHIIA IKCILUTYaTAIIHH.
4. XapakTepHbIe HEHCIIPABHOCTH.

5. Meps! OezomacHOCTH.

2.6.3 llepeyenb NpuGOpPoOB, MaTEPUAIOB, HCIOJIB3YeMbIX B J1a00paTOpHOIi padoTe:
1.ITnakaTsl

2.Meronndecknue yKa3aHus

3. JlaGoparopuslii ctenn «MHppakpacHOe U yabTpadroIeToBOE H3TydeHUE

2.6.4 Onucanue (xoa) padoTsl:

JI*OMUHECLIEHTHBIE JIaMITbI

[TpuHIMIT EHCTBUS JIFOMUHECHEHTHBIX JIaMI OCHOBAaH Ha TaKHX SBIEHHUSIX, KaK TEIMJIOBOE
paciidpeHue Tell, HarpeBaHHE MPOBOJHHMKA TOKOM, TEPMOJJIEKTPOHHAs SMUCCHS, CaMOMHIYKIIUS,
ANEKTPUYECKUH pa3ps/ B razax, ylnbTpaduoneToBoe u3yuyeHue, TIOMUHECIECHITHS.

JlromuHecienTHass Jnammna (puc.l) mpeacTaBiasieT coOOW 3amasHHYIO IWIHHAPUYECKYIO
CTeKJISIHHYI0O KONOy B (opMme TpyOKH, BHYTPEHHsS MOBEPXHOCTh KOTOPOW TMOKPHITA CIOEM
JIOMHUHO(Opa — BEIIECTBA, CIIOCOOHOTO CBETUTHCS MO IEHCTBUEM YIbTPAPHOIETOBBIX U3Ty4YEHUH.
Ha koHmax konObl pacmoioXeHbl CIUpalibHble BOIB(PAMOBBIE AIIEKTPOJbI C BHIBOJAMH HApYKy B
BU/JIE IITHIPHKOB. JIamIia 3aronHeHa aproHoM U HEOOJIBLINM KOJIMYECTBOM PTYTH.

[Ipy BKIIOYEHUHM JIOMHHECIIEHTHOM JIaMIIbl B CETh JJEKTPUYECKHM TOK HarpeBaeT ee
anektpoabl a0 Ttemneparypbl 800..900°C. Ilpu 5TOM BCIEACTBHE BO3HUKHOBEHHUS SIBIICHUS
TEPMODJIEKTPOHHON IMHCCHUU U3 AJIEKTPOJOB HAYMHAIOT BBUIETATh AJIEKTPOHBI, 00pa3yIoIUe OKOJIO
Ka)KJI0T0 3JIEKTpoa 3JIeKTpOHHbIe obnauka. Haxonsmmasicst BHyTpH JJaMIIbl PTYTh CIIYKHT UCTOYHUKOM
MapoB PTYTH. 3aTeM K JIEKTPOJIaM MPHUKIAIBIBAIOT UMITYIbC MOBBIIIEHHOTO HAMPSHKEHUS, BOSHUKACT
ANEKTpUYECKUN MPOOON BHYTPEHHEIro MPOCTPAHCTBA TOK HaYMHAET MPOTEKaTh MEXIY 3JIEKTPOJaMHu,
JamMma 3axuraerca. B pesynbrare TNpPOXOXKISHUS TOKa Yepe3 TMapbl PTYTH  BBIACISETCS
yIbTpaduoIeTOBOE H3IIydyeHUe, KOTOpoe, AEMCTBYS Ha JIOMUHO(OpP, 3aCTaBISIET €r0 CBETUTHCA
JTHEBHBIM CBETOM. CIIEKTp U3ITy4EHUS JIAMITBI 3aBUCUT OT XUMUYECKOTO COCTaBa JIIOMUHO(OpA.

B 3aBucuMOCTH OT LIBETHOCTHM M Ha3HAYEHUS JIOMUHECHEHTHBIE JIaMIIbl OTE€YECTBEHHOTO,
MIPOU3BOJICTBA UMEIOT COOTBETCTBYIONIYIO MapKupoBky. Hampumep, JI/I—mnamma naeBHoro ceera, JIb
— namma 6esoro cera, JIXb — nam na xoogHo-0eoro ceera, JIThb — mamma Temno-0enoro ceera,
JIIll—namna ynydimeHHOW 1nBeronepenaud, JIO— namma ¢ BBICOKOH (PUTOCHHTETHYECKOU
s dextuBHOCThIO. [{dpel B MapkupoBke nammbl, Hampumep JITB-80, o3HadaroT moTpebisieMyro
MOIIHOCTH B BaTTax.

B cxemy BKJIIOUEHHS JIOMHUHECIIEHTHBIX JlaMIl Bxonaar crapTep SK u apoccens LL(pwuc.2).
Craprep mpezacraBisieT coOoil MeTaJuIMYeCKHi IUIUHAP (IKpaH), BHYTPH KOTOPOTO PaCIOIOKeHa
CTEKJIsIHHAsl KOoJ0OYKa ¢ BHAsHHBIMU BHYTPb AJIEKTpOAAaMU. BHyTpeHHee MpOCTPAaHCTBO KOJOOYKH
3aI0THEHO WHEPTHBIM Ta30M — HeoHOM. OJIMHU3 3JIEKTPOJIOB BHIMOJIHEH B BUIE OMMETaNIMYECKOM
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IJTACTUHKH, COCTOSIIIEH U3 ABYX CJIOEB PA3JIMYHBIX MO XapAaKTEPUCTUKAM METANIOB WJIU UX CILIABOB.
CrapTtep BKIIIOYAIOT MOCIEI0BATEIbHO C AJIEKTPOAAMH JIIOMUHECIIEHTHOM JIaMIIbI.

B nepBbiit MOMEHT Mpu BKJIIOYEHHUH JIAMITBI B CETh MEXY JIEKTPOJaMU CTapTepa BO3ZHUKAET
TICIOIIMKM pa3psid, KOTOpPbI HarpeBaeT OWMETAUNIMYECKUM JIIEKTPOJ. IDTOTIJIEKTPO, H3TUOasch,
COCIUHSIET MEXITY COOOM IEKTPOIBI JIAMITBI, IO HUM HaYMHAET MPOTEKaTh TOK CETU M HArPEeBaTh UX.
B pesynbpTaTe cOMpUKOCHOBEHUS 3JEKTPOJOB CTapTepa HcUe3aeT TIACIOUINIM pa3psij, MO0 PeBatOIIHiA
WX, OUMETAIUTMYECKUN IEKTPO OCTHIBAET U IIETIb AJIEKTPOIOB JIAMITHI Pa3MbIKACTCS.

.X ELZ

8 2

Puc. 2 CxeMbl BKIIIOUEHUS JTFOMUHECIICHTHBIX JIAMIL:
a—onHosammoBoii ¢ [IPA tuna 1YBU u 1YBK; 6—nByxnamnoBoii ctaprepHoii ¢ IIPA tuna 2YBK;
B—oO/1HOJIaMII0BoM 6eccraprepnoii ¢ IIPA tuna 1ABU; r—oaHonamnoBoii 6ecctaptepHoii ¢ [IPA
tuna 1 ABK.

[Ipu sTOM yOBIBatoIiee MarHUTHOE ToJie Jpocceniss HaBoAuT DJC caMOWMHIYKIIMU, HAKIAIbl-
BAIOIYIOCSI Ha HAINPSOIKEHHE CETU. JTO BEIET K BO3HMKHOBEHHUIO Ha JIEKTPOJAxX JIaMIIbl MMITYJIbCA
MOBBIIEHHOTO HAIpPSKEHMsI, BBI3BIBAIOLIETO €€ 3axuranue. Jlpoccenb (KaTyllka € JKEJI€3HBIM
CepACYHUKOM) CIYKUT TaKkXKe M JUId OTpaHUYeHHs TOKa B Jlamre, oOecredynBas €€ CTaOMIbHYIO
pabory.

B cpaBHeHuM ¢ jaMmamMu HaKaJMBaHUS JIIOMMHECIIEHTHbIE 00JaJaloT pSAAOM MPEHMYILECTB:
MPU OJIMHAKOBOW MOIIIHOCTH WX CBETOBasi oTAada Oombiie B 4—>5 pa3 (80... 100 am/BT), kpome Toro,
CPOK CITYObI 3HAaUUTETHHO BbITlIe — He MeHee 5000 u.

CxeMbl BKJIIOYEHMSI Ta30pa3psiIHbIX JIaMI MOTYT OBITh CTapTepHBIMH M OeccTapTepHBIMU.
BceraprepHbpix (OZHONIAMMIOBBIX) CXeMaX BKIIIOYEHHs MpUMEHsIOT apoccenu tuna 1YBK u 1YBU
(puc.2, a). Konpencarop Cl ycTpaHseT paauonoOMexH IpH BKIOYEHUU JIAMIIbI, YBEIMYHUBAET
aMIUTUTYy HMMITYJIbCHOTO HAIPSDKEHHs, CTaOMIM3UpYeT TICIOMMHA paspsa B craprepe M pabouuii
paspsa nmpu ropeHuu amibl. OgHonaMIoBbie cxeMbl ¢ pocceneM 1 YBK umeroT BTopoil KoHIeHcaTop
C2 ¢ myHTHPYIOIIMM PE3UCTOPOM, KOTOPBIH yBenuunBaeT kodppuipent momnoctu a0 0,9... 0,95.

OO0muit HeOCTaTOK Ta30pa3PSIHBIX MCTOYHHKOB CBETA 3aKJIIOYAETCS B TOM, YTO CBETOBOM
MOTOK WX MyJIbCUPYET ¢ 4yacTtoTod, paBHOM 100 ['m. ['ma3 He B COCTOSHUM YJIOBUTH HENPEPHIBHOE
MeJIbKaHue CBeTa Onarofapsi 3puTenbHON nHepiuu. OJHAKO MPHU OCBEILEHUH MYJIECUPYIOIIUM CBETOM
BpAIIAlOIIMXCSl M JBWXKYIIMXCS MPEIMETOB MOXKET BO3HUKHYTh CTpoOocKomuueckuii 3¢ ek,
KOTOPBIM 3aKJII0YaeTCsl B TIOSBJICHUU JIO)KHOTO TIPEACTaBJICHUS" HENOJABM)KHOCTH, OOPaTHOIrO
HaIlpaBJICHUsl BPAILECHHUS WIM MHOXECTBEHHOCTH IBWKYIIUXCS MPEIMETOB. DTO OYEHb ONACHO B
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MIPOU3BOJICTBEHHBIX yCIOBUAX. s ycTpaHeHuss cTpoOockomuueckoro s¢¢exra razopaspsaHble
JIaMIIbl BKJIFOYAKOT 110 JIBYXJIaMIIOBOH cxeme (puc.2, 6), koTopas obecredrBaeT U3MEHEHHE CBETOBOIO
MOTOKA KaXI0M U3 JaMIl cO CABUTOM 10 (haze. BeiencTsue 3Toro cymMmapHbIii CBETOBOM O TOK JIBYX
JIaMII TI0YTH HE IIyJIbCUPYET, YTO AOCTUIAETCS BKIIOUEHUEM B LIENb OAHOM U3 JIaMII KOHACHCATOPA.

VYuutsiBasg TO, YTO CTAPTEPHBIE CXEMbl BKJIIOUEHHUS Ta30pa3psIHbIX JamIl HEIO0CTaTOYHO
Ha/IeXKHbI B paboTe, MIPOMBILUIEHHOCTh BBITYCKAaeT OeccTapTepHble cxeMbl. BOeccTapTepHbIX cxemax
BKJIIOYCHHUS JIIOMHHECIICHTHBIX JIaMIT NPHUMEHSIOT OamnactHeie ycrpoiictBa tuna 1ABU u 1ABK,
KOTOPBIE COCTOSIT U3 OOBIYHOI'O WJIM CUMMETPHUPOBAHHOI'O APOCCElis, HAKAJIbHOIO TpaHC(popmaropa
TVc BTOpUYHOI OOMOTKOMW, pa3/eieHHOM Ha CHMMETPHYHBIC YacTH, U MPOBOJSIICH MOJOCKH WIIH
HPOBOJIOYKH, 3aKpeIuIeHHOW Ha amie. Ha pucynke 2(B, T) 9Ta nosnocka u3o0paxeHa myHKTupoM. OHa
o0Jieryaer 3aXuranue jJambl. [Ipy BKIIOUEHUH JIIOMUHECIIEHTHON JIAMITBI 10 3THM CXeMaM Ha JIaMITy
OJTHOBPEMEHHO MOJAETCsl HAPsKEHUE OT NepBUYHON 0OMOTKM HakalbHOTro TpaHchopmaTopa 7V ans
3aKUTaHMSI U JUIS [10/10IPEBA 3JIEKTPOJIOB JIAMITbI OT HAKaJIbHBIX OOMOTOK.

beccraprepHsie aHTUCTPOOOCKOIINYECKHE JIBYXJIAMIIOBBIE CXEMBI BKJIIOUEHUS
JIIOMUHECUEHTHBIX JIaMIl KOMIUIEKTYIOT apoccensimu tuna 2ABU u 2ABK. Takue cxembl 6osee Ha-
Je)KHbl B paboTe M HMMEIOT OOJbIIMH CPOK CIYXObI, OJHAKO OHHU JOPOXKE CTApTEpHBIX, a H3-3a
IIOCTOSIHHOT'O MOJ0IPEBA AIEKTPOJAOB CHUKAETCS CPOK CITYXKObI JIaMII.

Jlia ocBelieHys MPOU3BOACTBEHHBIX MTOMEIIEHUI C BBICOKMMM MOTOJKAMU U JUIsl HAPYKHOTO
OCBELLEHUS MPUMEHSIOT AyroBble pTyTHble jammbl ([PJI) (puc.3), KoTopele OTHOCATCA K CEpUU
PTYTHBIX JIaMIT BBICOKOI'O JaBJICHHs C MCIPaBIEHHON IIBETHOCThIO. OHM MMEIOT CTEKJIIHHBIA OassioH
AIICONTHONW (popMbl 1, BHYTpH KOTOpPOTO HAxXOIHWTCS PTYTHO-KBapLeBash Topeika 2 BBICOKOTO
nasineHus. Ha BHYTpeHHIOIO MOBEPXHOCTh OaljloHa HaHECeH TOHKUN cioi JroMuHOdopa 3,
MOTJIOMIAOIINHN  yIbTPA(UOIETOBOEC H3JIyYEeHHUE KBApIEBOM TOPEIKM U MNPeoOpa3yloluii €ro B
OpaHXEBO-KPaCHOE BUJUMOE U3ITyUEHHUE.

IIpOMBIIIIIEHHOCTH BBIITYCKAET B OCHOBHOM YETBIPEXNIEKTPOAHBIE JIaMIlbl J[PJI MOIITHOCTBIO OT
80 mo 1000 Bt, paccuntanHble Ha BKIIOYeHHME B ceTb 220B mnpu mnoMommM crnenraibHbIX
MyCKOPETYIHPYIOMUX anmnaparoB. [Ipu nepBoHayaIbHOM BKJIIOYEHUH B ceTh Jammbl JIPJI ctabmnbHbIN
pEeXKMM HacTymaer uepes3 S... 7 MHUH mocie BKIodeHHs. [IoBTOpHOE 3akuranume jgamibl BO3MOXKHO
JIUIIb 1I0CJIEe €€ OCThIBaHMs, uist yero 1pedyercs 10... 15 mun. CetoBas otaaya 3tux jgamn 50... 55
am/BT, cpenauii cpok ciryx6s1 100004.

B nocneanue roapl MOSABUIUCH BHICOKOI(DPEKTUBHBIE HICTOYHUKN CBETa — HATPUEBBIE JIAMITbI
BBICOKOT'O JIaBlieHUsI MOIIHOCTHIO OT 250 mo 1000 BT, cBeToBast otnavya kotopsix 10 110 nm/BT, cpok
ciyx6s1 10 000... 15 000 4.

BuyTpuHatpueBoil nmammbl  BBICOKOro — JaBieHus (puc.4) Haxoautcs TpyOka U3
MOJINKPUCTAIIINYECKON OKHCH aIFOMMHHUSI, KOTOpas IPOIYyCKAaeT CBET, HE pearupyer ¢ HaTpUeM H
UMeeT BBICOKYIO pabouyio Temmneparypy. K o0ouM koHIaM TpyOKHM HpPUKIEEHBI WU NPUBApEHBI
HUOOWEBbIE UITM KOBAapOBBIE AIEKTPOAbl. BHyTpeHHee MpocTpaHCTBE JaMIIbl 3aII0JIHEHO KCEHOHOM MpHU
JABIIEHUH B HECKOJBKO Kwiomackayien. Jlyig BKIIOYEHMs] HATPUEBOM JIaMIIBl B CEThb HCIOJB3YIOT
CHelHalbHble MyCKOpEerynupyoomue ycrpoiictBa. HaTpueBble nammbl IPUMEHSIOT ISl OCBEILEHUS
YIUIL ¥ OONBIINX TPOCTPAHCTB.
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Puc. 3. YcTpoiictBo nyroBoit pryTHO# nammsl Tuna J{PJI:
1 - cTexyAHHBIN 6a/II0H; 2 — KBapIeBas ropeska; 3 — JOMUHO)OD.
Puc.4. YcrpoiicTBO HaTpHEeBO JTaMIIbl:
| — TpyOKa 13 NOTUKPUCTATUINYECKON OKHUCH aTIOMUHMSL; 2—3JEKTPOJl; 3— CTEKIITHHBIN

OaJUIOH.

Jlns ynpaBieHus 3JeKTPUUEeCKUM OCBEIIEHUEM TPUMEHSIOTIONYITPOBOHMUKOBBIN
perynupyeMsblil IByXIpOrpaMMHBIN BeIKIIOUaTenb ocBemeHus [IPO-68-11 (puc.5), koTopsiii
COCTOMT M3 JlaTuMKa 1 ycunutens. JlaTuuk npeacrasiseT codboit portopesuctop BL, 3akiro-
YEHHBII B IJIACTMACCOBBIN YCEUEHHBIM HIMIMHAPUUECKUI KOPIYC NOKaHYMBAIOIINIICS pa3beMOM
JUISL COEIMHEHUS C TIPUEMHUKOM. Y CUJIUTENb COOpPaH B METAINIMYECKOM KOPITYCe C KPBIIIKOW U
PE3NHOBBIM YIUIOTHEHHEM. B HM)KHEN 4acTH KOpITyca pacloOkKEHbI ABa pa3beMa.

O-Jr--0

[18{) MJL-O-J
4 K7 o
I,

Puc. 5. Cxema BKJIIOUYEHHUS B CETh MOJIYIMPOBOIHUKOBOTO JIBYXITPOrPAMMHOIO BBIKJIFOUATENS
OCBEILECHUS.



[TporpaMmMHBIii BpeMEHHOM MEepPEKIII0YaTeb pa3MeIleH B KphIlike nmpudopa. [lepemennoe
COIPOTHBIIEHUE CO IIKAJION AJI1 HACTPOMKU BBIHECEHO Ha MOHTaXHYO IuiaTy ycunurens. [locie
YCTaHOBKM 33JaHHBIX I[apaMETPOB OCh COIPOTUBIICHUS 3aKPEIUISIOT CHEIUAIbHBIM BHHTOM.
JlaTuuk W YCWIHTEIh COCIUHSIOT MEXIy coboit mpoBomom Mapku PIIIID mmuHON 10 M.
YyBcTBUTENBHBIA d5IeMeHT npubopa (dotopesuctop BL tuna ®CK-I'1) BkitoueH B 1miedo He-
PaBHOBECHOI'O MOCTa IIEPEMEHHOT0 TOKa. IIpu OCBEIIEHHOCTH, COOTBETCTBYIOLIEH YCTaBKe
npubopa, MOCT cOallaHCUPOBaH, CUTHAJ B HW3MEPUTENBHON [UAroHaId paBeH HYIIO,
YIPaBIsEMOE 3JEKTPUUYECKOE OCBEIIEHHUE BBIKIIOUEHO. [IpyM OTKIOHEHMH OCBEIEHHOCTH OT
3aJJaHHOW B H3MEpPUTENbHON [UAroHAIM MOCTa IMOSBISETCS HANpsHKEHUE CHUTHAla, Ipo-
NOPIMOHAIFHOE 3HAYEHHUIO OTKJIOHEHHs, (a3a 3aBUCHT OT 3HaKa OTKIOHeHHs. Curaan
pa3zbasiaHca MOCTa MOCTYHaeT Ha BXOJ YCWIHMTENs MEepEeMEHHOr0 TOKa Ha TPaH3UCTOpax,
COOpaHHOI'O MO CXeME € OOIIMM 3MMUTTEPOM. YCHUJIECHHBIH CHUTHAJI MOCTYNAaeT Ha KaTyLIKY
3JIEKTPOMArHUTHOTO peJie, yPaBisSIonIero paboToi 3JeKTPUUECKOTO OCBELICHUS.

Jisi  OTKIIOYEHHWsI OCBelIeHWsT B HOYHble dackl mnpubdop I[IPO-68-11 cHabxen
MPOrpaMMHBIM BpPEMEHHBIM TepeKIfouaTesieM, KOTOPBI MPEeACTaBIseT COO0OW CHUHXPOHHBIN
AJIEKTPOJIBUraTellb, COEAMHEHHBIN Uepe3 pelyKTop ¢ ABYMs KyjauKaMH B BUJE CEKTOPOB. DTHU
KYJIauK{ BpallaTcs ¢ yactoToil 1 o6opot B cytku. [Ipu ycraHOBKe pexkuMa pabOThl OCBEIICHUS
KYJIaYK{ [TIOBOPAYMBAIOT BOKPYT OOLIEH OCH M MPOYHO (PUKCUPYIOT HA OCU TaliKOH.

Cxema pabotaer ciemyromum oOpa3zom. Bedyepom pomonnutenbHoe ocBemeHue EL1
BKIIIOYaeTcsi KoHTakToM K7/ 3a cuer paboThl ¢orope3ucrtopa, ycuiurenas u peine. Housio
MOJIBIKHBINA KYJTauyoK Ha)KMMaeT Ha WTHU(PT MUKpPOBBIKIOUaTenss K72, Haxomsmerocs B LENU
yIIpaBJICHUS] JAONOJHHUTEIBHOTO ocBenieHus: EL2. OcpemieHue BBIKIIOYAETCS. YTPOM KyJIadoK
cxomuT co mtudTa MukpoBbikIouarenas K72 u ocBelieHne CHOBa BKIIFOUAETCS, €CIHM COJIHLIE
emie He B301LI0. C BOCXO/0M COJIHIIA OCBEIIEHHWE CHOBA BBIKJIIOYAETCS 3a CUET cpabaThIBaHUS
dotopesuctopa BL.

YcTaHoBKH IJ11 I/IH(I)paKpaCHOFO 06orpeBa u ynLTpa(bHOHeTOBOFO o6nyquI/151 MOJIOJHsAKA
JKHUBOTHBIX

st uadpakpacHoe o0orpeBa U yabTpaduoIeTOBOr0 00IyUeHUSs MOPOCIT-COCYHOB,
HOBOPOXKJICHHBIX TEJIAT U ATHAT NpUMeHstoT ycraHoBKY UKY®-1 (puc.6), koTopasi COCTOUT U3
obmydareneit Ha 60... 120 cranko-mect. OOTydaTenb IPEACTABISIET COO0M KECTKYIO
KOpoOYaTyro KOHCTPYKIIUIO, HA KOHIIaX KOTOPOH KpensT J1Be MH(paKpacHbIe JIaMIIbl TUIIA
NK3K-220-250 momuoCcThIO 250 BT, cienuaibHO BBITTyCKaeMbIe JJIs1 )KUBOTHOBOJICTBA, U
MEXy HU MU yJIbTpapHOIeTOBYIO (3pUTeMHYI0) taMiy JID-15 momHocThio 15 BT ¢©
orpakatenem. Jlammel Thmna JID BHENIHE HE OTIIMYAIOTCS OT JIIOMUHECIIEHTHBIX OCBETUTEIILHBIX
JIaMIT TaKOU K€ MOILITHOCTH, HO UMEIOT KOJIOY, BHITOJHEHHYIO U3 YBHOJIEBOI'O CTEKJIA, CBOOOIHO
MPOIyCKaromIero ynbrpaduosieroBoe uznydenue. JlroMmuuopop, HAaHECEHHBI Ha BHYTPEHHIOO
MOBEPXHOCTB, TO3BOJISIET U3 YIbTPAa()UOIECTOBOTO U3ITyUEHHS TOYYUTh CIEKTP, COCTOSIINN U3
Y©-B uznyuenuss — 37 %, YO-A — 33 % u Buaumoro uznydenuss — 30 %. Y®-C uznyuenue
B CIIEKTpE SPUTEMHBIX JIaMIl OTCyTCTBYeT. Ha o0iyuaTene ycTaHoBIeHa KOpOOKa, B KOTOPOH
CMOHTHPOBAHO ITYCKOPETYJIHPYIOIIee YCTPOUCTBO YIbTPa()HUOIETOBOM JIaMITBI M TPH
HepeKIIIYaTelis, KOTOpble 00eCIIeYrBAIOT 3alaHHBIN peXXUM paboThl oOmydaTeneil. Makcumanb-
Hasi MOIITHOCTH 00rydaresns ¢ Tpems gammnamu 540 Br.
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Puc. 6. O6nyuatomas ycranoska UKY®-1;
/, 2 — undpaxpacuas u yiabrpaduoneroBas namibl;3 — JIpoccenbHas KopoOka; 4—Kopiyc
o0uryyarerns; 5—3aluTHas CeTKa.

OnexkTpuyeckas cxema ynpapieHUs HHPPAaKpaCHbIMU U YIbTPa(HOIETOBBIMH JJaMITaMU
(puc.7) mpeaycMaTpuBaeT aBTOMAaTHIECKUN M PYYHOIH PEXUMBI padoT.
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Puc. 7 Dnextpuueckas cxema ynpasineHus UKY®-1.
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ITpu aBTOMaTHUYEeCKOU ympaBieHUH TyMOnepbl S1 1 S2 ycTaHaBIMBAIOT B MOJOXKEHUE A.
[IponomxuTensHOCTh  pabOTbl U NPOAODKUTENBHOCTh — May3bl  HMH(QpaKpacHbIX U
yIabTpauoNeTOBOM JaMim peryiaupyer pene Bpemenu Tuma 2PBM. Ilpu nomaue B cxemy
HanpspkeHust apTomatoM QFtuma ACT yepes pa3MbIKarone KOHTAKThI pee Bpemenu K7: 1 u
KT: 2 cpabarbiBatoT MarHuTHbele myckatenu KMI u KM?2, KoTopbleé CBOMMH KOHTAaKTaMHU
BKJIFOYAIOT MHPAKpPACHBIE U YIbTPAPUOIETOBYIO JAMIIbI, O YeM CUTHATU3UPYIOT Jiamibl HL1 u
HL2. Yepes onpeneneHHOE BpeMs (COINIACHO Mporpamme) KOHTAakThl pene K7 pa3MbIKaloTCs U
HACTyTMaeT mnay3a B HH(PaKpacHOM U yIbTpadruoIeTOBOM OOITyICHUH.

[Tpu pyunom ynpasieHuu TymOnepsl S1 n S2 ycranaBnuBaioT B mosiokeHuu P. Jlammbl
BKIIOYaroT KHonkamMu SB1 u SB3«llyck» n oTkmouator kHonkaMu SB2 u SB4«Cmony. 3ammra
00OpyIOBaHUS M  DIEKTPUUYECKOW CETH OT KOPOTKHUX 3aMBIKaHUH  OCYIIECTBIIAETCS
aBTOMATHYECKUMU BbIKI04areasimu tiumna ACT.



Jli1st pacdeTa nmpoJonKUTeNbHOCTH (t) 00ITydeHHUS )KUBOTHBIX CTAIMOHAPHOW yCTaHOBKOW
HE00X0uMO 3HaTh 00IydeHHOCTh £ (Tabmn.l), co3maBaeMyl0 MCTOUHHKOM Ha MOBEPXHOCTH, U
HOpPMHpYEMYIO 1103y 00syuenus A (Tadmn.2).

Ta6mmma Nel
O061y4eHHOCTb, CO3/1aBaeMasi JaMIlaMu MIPU Pa3IMYHON BBICOTE MOJIBECa
Tum gamrter OOMy4eHHOCTD TIPU BBICOTE JIAMITBI HaJl 00JIy4aeMON TTIOBEPXHOCTHIO
(vp*m), M
1,0 1,5 2,0 2,5
JPT-220 560 250 140 90
JAPT-375 950 420 288 152
JI2-15 30 11 7 5
JI3-30 75 33 19 12
Tabmuma No2
Hopmupyemasi cyrouHast 103a 007y4eHUs ISl SKHBOTHBIX
Bup xxuBoTHOrO U Jo3a A, Map*q/M2
TTHIIBI

Kopogsr 270-280

MonoaHsk ctapiie 6 Mec. 165-180

Tensra 1o 6 mec. 120-140

[TopocsiTa-cocyHbI 20-25

[TopocsiTa-oTheMBIIIH 60-80

[Topocsara Ha oTkKOpMeE 70-90

Kypst 40-50

Lpimsgra 15-20

O6nyuenHocth E nana juig nammn 0e3. apMaTyphl, IOSTOMY MPH OINpeIeTIeHUH
MPOJIOJDKUTEILHOCTH OOJIydeHHs tHY)KHO YYHTHIBATH €€ BIHSHHE (OTpaKeHHWE YacTh
II0TOKA BHU3), UCHIONB3Ys Kodbdunuenrt K,,,=1,2... 1,4,

t=A/EK

Jist u3MepeHusl THTeHCUBHOCTH YbTPa(HOIETOBOr0 U3JIy4€HUS HUCIIONIB3YIOT
puOOpbI € BAKYYMHBIMHU (hOTO3IEMEHTaMu ¢ BHEIIHUM (oTorddexToM. [lns onpeneneHus
HPUTEMHOI 00JTydEeHHOCTH Ha IUIOCKOCTU B PA3IMYHBIX JUAara3oHax JJIHH BOJIH, IPUMEHSIOT
spmetp tumna YbO.

s nomyuenust Y @-C usznnydeHusi, 0Ka3bIBaloIIEro ryouTenbHOe IeHCTBIE Ha
MUKPOOPraHU3MBbI, HCIIOJIb3YIOT JYTOBbIE Ta30pa3psAHble OaKTEPUIIUAHBIE TAMITBI HU3KOTO
nasnenus tuna JIb. 1o ycTpolicTBy OHM aHaJIOTMYHBI JIIOMUHECLIEHTHBIM, HO UMEIOT U OTJIMYHS:
KOJI0Y OaKTEPUITUIHBIX JJaMIT U3TOTOBIISIFOT U3 YBHOJIEBOTO CTeKIa 0e3 momMuHopopa. Cxembl
BKJIOUEHUS J1aMIl /Ib COOTBETCTBYIOT CXEMaM BKJIFOUEHHUS PAaBHOMOIIIHBIX JTIOMUHECIIEHTHBIX
OCBETUTEJIbHBIX JIAMII.




Puc. 8. YcrporictBo sammsl JIT:
1-xBapreBast TpyOuaTas Koyba; 2-3JIeKTpo; 3-IepKaTelb; 4-JICHTa U3 METHON (OJIBIH.

MOIIHBIME HCTOYHUKAMH YJIBTPA(QHOIETOBOTO HU3JIYYCHHS CIYXKAT PTYTHBIC JIAMIIBI
BbIcokoro namienus tumna J[PT. YcrpoiictBo mammnel JIPT mokazano Ha pucynke 8. Konba 1
BBINOJIHEHA M3 TYrOIUIABKOI'O KBAPIIEBOIO CTEKJIA, XOPOIIO MPOITYCKAIIETO YIbTPaPHOICTOBOES
u3nydeHre. K KoHIam KosiObl MpHBapeHbl BONb(pPaMOBBIE aKTHBHPOBAHHBIE CAMOKAISALIHECS
anekTpoasl 2. KonOy 3amoiHsSOT aproHoM M HEOOJIBIIMM KOJMYECTBOM pPTyTH. Jlammy K
apMaTtype KperudaT MCTAUNIMYCCKUMU JICPKATCIAMU 3, MCKAY KOTOPBIMH PACIIOJIOKCHA JICHTA U3
MenHOW (oNIbrM, NpeAHAa3HA4YeHHas I oOJierdeHus 3axuraHusi paspsga. Jlamma JIPT
BKJIIOYAaeTcsl B ceTh (puc.9) mociemoBaTenbHO ¢ ApocceneM LL, orpannymBammmM TOK U
cTabunusupyromum pasps B Jammne. Kanonka SB u kornencatop C1, BKIIOUEHHBIE MTapalIebHO
Jamre, CiayXaT IS TIOMYYeHHS 3a)KHTalolero WMIYJIhCa BBICOKOTO HAMPSHKEHHUS 3a CUET
B3anMojeiicTBus apoccens LL u kongencaropa C2. B teuenue 5...10 MuH mocne 3aropanus
Jamrma pa3orpeBaeTcsl M JIMIIb MOTOM HAYMHAET M3JIy4aTh HOMHHAJIBHBIM yIbTpaduOIeTOBbIM
noTok. [ToBTOpHO aMiy 3a)KHUraroT Mmocie Toro, Kak OHa MOracHeT U OCTHIHET.

Oobayuarean

O6mme cBeneHus. MzmydeHue ONMTHYECKOTO JaUana3oHa CIEKTpa SBISETCS OJHUM W3
Haubosee TOHKUX U JCWCTBEHHBIX MHCTPYMEHTOB BO3ICHCTBHS Ha BEIIECTBA U JKUBBIC
opranu3mbl. Pasznuuarorcss Tpu OOJIBIIME TPYHIBI  OOJNy4aTEeNbHBIX CBETOTEXHUYECKUX
YCTaHOBOK, B KOTOPBIX HCIONB3YETCS IHEPrHs ONTHYECKOTO H3IIyueHUs: (PoTopuandeckoro,
dboToXUMHUUECKOTO M (POTOOMOJIIOTHYECKOTO AeHCTBUSA. CBETOBBIE MPUOOPHI PA3ACISIOTCS IO
BUJaM (UTOIPOIIECCOB, OOBEKTAM H3IYYCHHUS M CIEKTPAIbHBIM JHAla30HaM OMNTHYECKOTO
U3ITy4YEHHUSI.

CeernabHukn TunoB OT-X-MHU-X V5 npenHazHadueHsl 11 OpaHKepPEN U TETUIHII.

CBeTWIBHUKU pacCUMTaHbl JUId paboOThl B CETH NEepeMeHHOro Toka yactoTel 50 I'm c
HOMUHaJIbHBIM HanpspokeHuem 220 B.

B ctpykrype ycnoBHoro o6o3nauenus: O - cBeTWIBHHK (00myudatens); T - Temmuanbiit, X
-momHocTh Jamibl (400, 1000), Br; M - monepausupoBannbiil, U - uHAyKTHBHBIN, X - HOMEp
momudukamuu (045, 049), V5 - kaumartudyeckoe MCHOJIHEHHWE W KaTeropHsl pa3MelIeHUs I10
['OCT 15150-69 u 'OCT 15543-70.

CBETUIIPHUKN IKCIUTYaTUPYIOTCSI B HEB3PBIBOOIIACHOW Cpelie, HE COAEpXKallled IblIU B
KOHIEHTPALUsAX, CHIKAIOIIMX €r0 apaMeTpbl. TeXHM4ecKHne TaHHbIe CBETUIBHUKOB IIPUBEICHBI
B Tabu. 2



Tabmuma 2 TexHudeckue naHHble cBeTHJIbHHKOB THna OT-1000MHU-049 Y5, OT-
400MMH-045 Y5, HCII145-50-035 u CCII110-250-010
["abapuTHBIC pa3Mepbl, MM

Cepusi, Tun ;</HII, Crenens 3ammTel Macca, Kr Twurm mamIst
0
I H
OT-1000MI-049 90 5'4 16,0 280 500 JIPJI® 1000
OT-400MM-045 92 54 7,9 220 560 JIPJI® 400-2
NCI145-50-035 2,4 216 202 KI'MH
CCII10-250-010 1,2 205 293 HMK3K

Bueninuii Buj CBEeTHIIBHUKOB TpeacTaBieH Ha Puc. 1.7.1, 1.7.2. CBETUILHUK COCTOUT U3
Jpoccensi 0aJTacTHOTO B KOPITyCe, CBEeTOTeXHUYecKOH apmarypsl ¢ U3V u nammsl. Jliis
npucoenunenus K [IPA npumensiercs kabenb mapku KPIIT ¢ Tpems xunamu JJIMHON HE MEHEe
4 M. CBeTWIbHUK UMEET KOHTAKTHBIN 325KUM 3a3eMJIeHUs. JIaMIbl B KOMIUJIEKT TOCTaBKH HE
BXOJSIT.

Puc.9.4. Buemnmnii
BU/I 00,1y4aTe/Is
cepuu
CCII10-250-010

Puc.9.1. Buemrnuii Buay  Puc.9.2. Buemnuii BuaPuc.9.3. Buennuii Bujg
o0JiyuarTeJisi cepun o0JryuaTeJsisi cepun CBEeTHJILHUKA CePUH
OT-1000MH-049 OT-400MMU-045 HMCI145-035

CperuabHuku TunoB UCII45-50-035, CCII10-250-010 npenna3HaueHsI Jist
OpaHkepey U TEeIUIUIL.

CBeTUIIPHUKU PACCUUTAHBI 7151 pabOThI B CETU NIEPEMEHHOTr0 Toka 4acToThl 50 't ¢
HOMHHAIBHBIM HamnpsbkeHueM 220 B. B ctpykrype ycinoBHoro obo3navenus: C - ramma-
cBeTWIBHUK; U - nammia kBapueBas rajgorennas; C - noasecHou; 11 - 11 mpoMbIIIeHHBIX
nometeHuit; 10 (45) - Homep cepuu; 250 (50) -momrHocTh Hammsl, Bt; 010 (035) - HOMep
Moau(UKAIIIH.

CBETWIBHUKHU SKCILUTYaTUPYIOTCSI B HEB3PBIBOOIIACHOU CpeJie, HE COAEpIKaIlel MbUIH B
KOHIIEHTpAIUsIX, CHIDKAIOIIUX UX MTapaMeTphl.

Buemnwuii Buj cBeTHIILHUKOB TipeAcTaBieH Ha Puc. 1.7.3, 1.7.4. Texuuueckue gJaHHbIE
cBeTWIILHUKOB TipuBeaeHBI B Taou. 1.7.1. CBetunsauku CCII coctosAT n3 ckoObI o/1BecCa,
KOpIyca, XOMYTa, 3€pKaJIbHOW JIaMIIbl, KIIEMMHOM KOJIOAKHU, BUHTA 3a3eMieHusi. CHU3Y KOpITyC
3aKpBIT KPBIIIKOW. JIaMITbl B KOMITJIEKT TOCTABKU HE BXOJIAT.



OBJIYUATEJIN TEIIVIMYHBIE "®OTOC-4" THUIIA OI'C01 npenna3zHavyeHbl AJis
pacTEeHHEBOACTBA B 3AIIMIICHHOM TPyHTE JUIi paboThl B Tpex(a3zHOW CHUCTEME MEePEeMEHHOIrO
TOKa C ITyX03a-UIUIIEHHBIM HYJIEBBIM IIPOBOIOM C HOMUHAIBbHBIM HanpsbkeHrueMm 380 B wactoTsl
50 I'm.

B crpykrype ycinoBHoro o6o3navuenusi: O - oomyuarenu, I' - pryrnas namna (JIPH), C -
noasecHoit, 01 - Homep cepun, 2000 - momuocTs namnsl, Br, 002 - HOMEep Moaudukanuu c
3epKaJbHBIM OTpa)kaTesneM, Y5 - KIMMaTH4eCKOe MCIIOIHEHHE M KaTeropus pa3MeIlleHUus Io
['OCT 15150-69.

Texaudeckue naHHbIe IpUBeaeHbBI B Tab. 3.

Tabmunua 3 Texunyeckue JaHHbIe 00J1y4UaTens Tenauunoro Tuna Orcol

Kiacc cBeropacnpenenenus mo I'OCT 17677-82 I1

Tur KpuBOM CUIIBI CBETA

B TIONIEPEYHOH IIOCKOCTH i\

B MPOJOJIbHOMN TIIIOCKOCTH i\
Crenens 3amutel o [OCT 17677-82 5'3
Koaddurment momHocTH HE MEHEe 0,92
Macca, kr, He boiee 4,0
KII, %, He MmeHee 80

Y nenbHas Macca apMaTypsl, Kr/Bt 0,00175

Tun myckoperynupytouiero annapata mo TY 16-545.361-81

Macca, kr, He OoJee:

11M2000H51-005Y XJI1

apMaTypbl OCBETUTEIHHOM 3,5

0J10Ka KOHJEHCATOPOB 3,8

6moka [TPA 18,75

Tumn nammnet mo TY 16-545.326-80 JIP112000-6
Tun natpona no TY16-87 UMBIII-675743.003 E40/1K-001
[Torpebnsemast MOLIHOCTD, BT 2250

Koncrpykuus obnywarens npencrtasieHa Ha Puc. 1.7.5. OOnyuyaTtenb COCTOUT U3 Tpex
OCHOBHBIX YacTeW: OJOKa IyCKOperyJupyrollero, OJioka KOHJEHCATOPOB, OCBETUTEIbHOMN
apMatypsbl. biiok myckoperynupymoommii COCTOUT U3 MyCKOPETyJIUPYIONIEro anmnapara u kaoers,
apMHUPOBAHHOI'O PO3ETKOM. BJIOK KOHIEHCATOPOB COCTOMT M3 KOHJEHCATOPOB M Pa3psIHBIX
pe3ucTopoB. Apmarypa OCBETHTENbHas COCTOUT U3 KOpIlyca, OTpaxaTeils U Kabens,
apMHUPOBAHHOI'O BUIKOI. BHYTpH KOpIyca ycTaHOBIJIEH NATPOH ISl JIAMIIBI.

[Ipu pasmemennn oOaydaTesneii B psjl ¢ pacCCTOSHUEM 2,5 M MEXIY psAIaMu Ha BBICOTE 2
M HaJ pacTeHUSMH YPOBEHb OCBEIIEHHOCTH oOecreunBaercs He MeHee 8,0 KIK Tpu
HepaBHOMepHOCTH He Oosnee 10%. B kaxnoM KOHKpETHOM ciyyae CXeMa pa3MelIeHUs
oOrydaTerneit moaOupaeTcst UHIUBUIYATIbHO.
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Puc. 10. Koncrpykuus u rabapuTHble pa3mMepbl 001y4aTesist
Temau4unoro "®OTOC-4" Tuna OI'C01-2000-002 Y5

1- nmpokuanka; 2 - BUHT; 3 - maiba; 4 - raiika; 5 - npokiajaka; 6 - maTpoH;
7 - xopiyc; 8 - oTpaxkaTelnb; 9 - KpIoYOK

OBJYYATEJIA "BUPA" THUIIA CCII06-250-001 ¥3,5 npeanaznayens! juist UK-o0orpesa
MOJIO/IHSIKA )KUBOTHBIX U MTHUIBI B CEIbCKOXO035HCTBEHHOM ITPOU3BOJICTBE M PACCUUTAHBI JISI
paboThI ¢ JaMIaMM HaKaJIMBaHUs MHPPAKPACHBIMHU 3epKaJIbHONW MOITHOCTHIO 250 BT B cetn
IIEPEMEHHOT0 TOKa HOMUHAJIBHBIM HanpskeHneM cetu 220 B, wactorsr 50 I'm.

B ctpykType ycnoBHoro o6o3nauenust CCI106-250-001 V3,5: C - namna-cBeTunbHUK, C - MOA-
BECHBIE, 11 - 11 mpOMBINIUIEHHBIX NpeanpusaTui, 06 - Homep cepuu, 250 - MOIIHOCTB JIaMIIbI,
Brt, 001 - Homep Monudukaruy, ¥Y3,5 - KIMMaTHUECKOE UCTIOIHEHUE U KaTerOpUs pa3MeIIeHus
no 'OCT 15150-609.

Texuuueckue naHHble obmy4arenei npuseaensl B Tada. 1.7.3.

Tabmuma 4

Texnuueckue faHHbIe 00ayuaTens TenauyHoro "Bupa'" tuna CCI106-250-001 ¥3,5
Knacc csetopacnpenenenus no FOCT 17677-82 I1

Tun namner mo F'OCT 13874-76 NK3K 215-225-250
MoIHOCTE JIaMITbl, BT 250

Tun natpona no TY16-545.312-80 E27LKDB-064XJ12



KII, %, ne meHee 85

Bun xumocroiikoro ucnonuenus mo 'OCT 24682-81 X3
3alUTHBINA yroJ, Tpajl, He MeHee 15
Macca (c mamrioit), kr, He OoJiee: 1,5
Cpok ciyx0bl HE MEHEe, JIET 10

Kouctpykuus obnyyarens npencrasiena Ha Puc. 1.7.6.

I min

L L

& g

Puc. 11. O6ummii Bua u rabapuTHbie pa3mepsbl
obayuaress "Bupa" tuna CCI106-250-001 Puc. 12. Apmarypa ob6ayuates "Bupa"

¥3,5 tuna CCI106-250-001 ¥3,5

1 - xopnyc; 2 - maTpoH; 3 - ko3bIpek; 4 - konmak; 1- kopryc; 2 - mpokJaaka; 3 - IpoBoj
5 - ceTka 3ammTHas; 6 - 1amIia; 7 - BUHT, TEPMOCTOWKUH; 4 - MaTPOH; 5 -BUHT; 6 -
8.9 - mpoknazaku; 10 - raiika; 11 - y3en moaBeca; 1maiiba

12 - mnyp

OcHOBHBIE ieTa)IN O0JIydaTessi: apMaTypa, MOJIUIPOITMICHOBBIN 3aIMTHBIN KOJIIAK,
METAJUIMYECKUI KO3BIPEK, METAININYECKAS] CETKA, IPEIOXPAHSIONIAs JIAMIY OT MEXAHUYECKOTO
MIOBPEXKICHUS; PETYIUPYEMBIN ITOJBEC, TO3BOISAIOINN MEHATH TEIUIOBOM PEKUM, U JIaMIIa.



Apmarypa (Puc. 1.7.7) cocTOUT U3 MJIaCTMACCOBOTO KOPITyca, BHYTPH KOTOPOTO PACIIOTIOXKEH
dapdopoBblii maTpoH. BHYTpeHHN MOHTaX BBIITOJIHEH TEIUIOCTOWKHMH MTPOBOJAMH CEUCHHEM
He meHee 0,5 MMm”. O0iry4aTenb CHa0XKEeH CETEBBIM IITHYPOM JIJIMHON HE MEHEe S M ¢
CIIPECOBAHHOM BUJIKOA.

CBETUWJIBHUKU CEPUMU PBII01, PBII02 npenna3sHavyeHb! 11l YIbTPAPUOIETOBOTO
OTBEPXACHUS (DOTOMOTMMEPHBIX MOKPHITUH B TPOU3BOJICTBE MeOEH (CBETUIIBHUKHI
tunoucnoHernit PBIT101-6000-002 u PBI101-12000-002 Ha ocHOBaHMSIX MJIOCKO# (hOPMBI, a
PBI101-6000-003 Ha HETIIOCKUX OCHOBAHUSX) M CETKOTPaUICCKIX dMAJICH B IPOU3BOJICTBE
MEYaTHBIX IUIAT.

CBETHJILHUKH PAcUUTAHbI JJIs1 Pa0OTHI B CETHU NMEPEMEHHOTO TOKA C HOMHHATBHBIM
HanpspkeHueM 380B, wactoToit 50 I'm.

B crpykrype yciaoBHoro o6o3nauenus PBIIX-X-X: P - ¢ pryrHo#t namnoit tuna /IPT; B -
BcTpauBaeMblid; 11 - U1 MPOMBIIIIIIEHHBIX U IPOU3BOJICTBEHHBIX 37aHMmii; X - HoMep cepuu (01.
02); X -momHocts stami, Bt (6000, 12000); X - Homep mogudukarwu (002, 003): 002 - ¢
3epkaigbHbIM oTpaxarenem; 003 - ¢ muddysnopaccenBaromum orpaxkarenem; Y XJI14 -
KJIMMaTH4YeCKOoe HCIoHeHne u kareropus pasmenienus no FOCT 15150-69.

CBETUIIBHUKH SKCIUTYaTUPYIOTCS IIPU TEMIIEPAType OKpyXkaroiiero Bo3ayxa ot 0 1o +50°C u
3albUICHHOCTH BO3yXa 10 7 mr/m> (mbLIb roproyasi, Bo3aencTBue crarnueckoe) 1 PBI102-

12000 u, coorBercTBeHHO, oT 10 10 40°C 1o 5 Mr/m® st PBIT01-6000.

TexHuveckue JaHHbIE CBETHIIBHUKOB MpuBeaeHb B Taoa. S.

CaetunpHuk npenacranieH Ha Puc. 1.7.8. ['abaputHble pa3meps! qansl B Tabmn. 1.7.5.

Tabnumua 5

TexHnuyeckue JaHHbIe CBeTUILHUKOB cepuii PBII01, PBI102

Knacc cBeropacnpeneneHus o

TOCT 17677-82 1 Trm

TTyCKOPETYTHPYIOIIETo
armapata 1o TY 16-88 _
VKB 675860.001 Ty | 0000HS1-005

Creneun 3amuTel o 'OCT 14254- IPOO PBII0] - 6000 VXJ14

96 1K12000H81-006

PBI102 - 12000 VT4
Macca, kr, He 60s1ee PBI101 -6000 3865 Ko duunent
PBI102- 12000 B PaBHOMEPHOCTHU

00JIy4eHHOCTH HE MEHEee

0,7 na

0,8 He OTpE3KE, MM 610

Koadduiment obiiero orpaxeHus MeHee PBII0] - 6000 1330

PBI102 - 12000
Tum mammet mo TY 16-88 XapakTepUCTUKH 0 )
HNKBX 675610.001 TY JAPT CBETOTEXHUYECKOU CXEMBbI 3 Tpf;ﬁ;e;;'
PBIT01 - 6000 6000-1 | PBIIOI - 6000 lliﬁb dyatio-
PBII02 - 12000 JIPT PBIT02 - 12000 Y .

pacceuBaronui

12000-1
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Puc. 13. I'abaputHbie pa3mepsbl cBeTW IbHUKOB cepuii PBII01 u PBII02

1 - xopmyc; 2 - oTpaxkarens; 3 - mBeIep

Ta6muma 6 I'adapuTHbIe pa3Mepbl cBeTHJILHUKOB cepuii PBI101, PBIT102
["aGapuTHBIE pa3Mepbl, MM

TunowucnoiHeHNE CBETHIILHAKA

L B H
PBII01 -6000-002 230

810
PBII01 -6000-003 190 80
PBI102-12000-002 1530 230

OcHOBHBIE JIeTalli CBETUJILHUKOB: aTIOMUHHUEBBIA KOopmyc KopoO4aTtoit (popmbl, BHYTpU
KOpITyca 3aKperuieHbl CHUMMETPUYHO JIBa 3€PKANbHBIX OTpakaTess, oOpa3zyIoUIuX >JUIUIC, B
0JTHOM (pOKyce KOTOPOTO HaXOAUTCSI JIaMIIa, & B IPYTOM - U3JIEIIHE.

Jliis ynydineHus: paBHOMEPHOCTH-O0IYIEHHOCTH BJIOJIb CBETOBOM MOJOCHI KOHCTPYKIIUS
OoTpakaTessi 00ecTeunBaeT €€ TMOJACBETKY C IMOMOIIBI0 3€pPKaJbHBIX TOPIEBUH SJUTHUIICOMIHON
dopmbl. Jlamma  yknanpiBaeTCs HEMOCPEACTBEHHO HA CTEATUTOBBIC — JIOKA-HU3OJSITOPHI,
3aKpeIuIeHHBICE Ha Toprax kopmyca. s co3maHus ONTHUMAIBHOTO BO3AYIIHOTO PEXHUMa B
BEpPXHEW YacTU KopIyca MMeeTcs MPOAOJIbHOE OTBEPCTHE I MPUTOKA BO3/AyXa, a ¢ OOKOB B
BEpPXHEH M HIDKHEW YacTAX KOpITyca - OTBEPCTHS ISl TPOX0/1a BO3yXa Ha BBITSDKKY U3 paboueit
KaMepBhl.

JIJIs yCTaHOBKM M KPEIUICHHSI CBETHJIBHMKA K CTAaHKY IMPETYCMOTPEHBI KPOHINTEHH W
HIBEJUIEP.

[IpucoenHUTENbHBIE TPOBOJA 3aKAHUYMBAIOTCS KaOEIhbHBIM HAKOHEUYHHUKOM  TIOJ
KOHTAKTHBIM BUHT M35.

CBermibHuKkH-00ay4YaTeau tuna bbI101-30-001 Y3,5 npennasHadeHsl 111 0aKTEPUIIMIHOTO
o0e33apaKuBaHus BO3AyXa B CEIbCKOXO3HCTBEHHBIX MOMEIICHUSIX M PACCUMTAHBI HA paboOTy B
CeTH C HOMUHAJIBHBIM HampspkeHreMm 220 B gactorsl 50 't mpu HIOKHEM 3HAYEeHHH padoueit
Temneparypsl paBHoi +5°C.

B ctpykrype ycnoBHoro o6o3Hauenust bbI101-30-001 V3,5: b - ¢ 6akrepuriuanoii mammoi, b -
HacTeHHbIH, I1 - s npomsinuieHHbix 3nanuid; 01 - Homep cepuu; 30 - MOIIHOCTD JiaMIibl, BT;



001 - mHomep momudukanuu; Y3,5 - KIMMATHIECKOE MCIIOJHEHNE U KaTeropus pa3MeIIeHHs! 110
['OCT 15150-69.

TexHuveckne MaHHbIE CBETUIbHUKOB-oOdyuaTened tuma BbBII01-30-001 V3,5 npuBeneHsl B
Tabmn.1.7.6.

KoHcTpyKIus cBeTHIILHUKOB-00yuaresnei npeacrasiena Ha Puc. 1.7.9.

OcHOBHBIE JeTanu O00Jy4aTess: AJTIOMHHUEBBI NPOPHIMPOBAHHBIA KOpPIYC, B KOTOPOM
pasmeniensl [IPA, kiieMMHBIE KOJOAKH, CTapTep, MOHTaXHbIE MPOBOJA; OTpakaTteiab U3
JMCTOBOTO aMOMUHUS. CBETHIBHHK-00Jy4YaTeab KPEMUTCS K CTEHE IPU TIOMOIIM Y3JIOB
KpEIUICHHUS.

Tabmuua 8TexHu4eckune JaHHbIe CBeTUWILHUKOB-001y4aTesieii BBIT101-30-001

Kunacc cBeropacnpenenenus no 'OCT 3alUTHBINA YTOJI B MONEPEYHON

17677-82 0 MIJIOCKOCTH, TPpaj X
Tun namme! o TY 16-535.273-75 iﬂBO_ Macca, KT, 4.5
KII, %, ne meHee 75

_ 035,20, .
ogoe ] (/ - N
. L - - Y B

Puc. 14. O6mmii BUA KOHCTPYKIMHU U radapuTHbIE pa3Mepsbl CBeTHJIbHUKA001y4YaTe s
tuna BBI101-30-001 ¥Y3,5
1 - kopmiyc; 2 - craprep; 3 - y3en KperuleHus; 4 - oTpaxarelb

Ceermiabnuk Tuna JICII15-2x65-002 ¥Y3,5 "Jlaga2P'" npenHasHaueH 11 OCBEIICHUS
CEJIbCKOXO035MCTBEHHBIX MIOMEIIEHNUH, B TOM YHCJIE 5KUBOTHOBOTYECKUX U MTHUIIEBOJUYECKUX, U
paccuuTal JuIst paboThl B Tpex(azHOM cucTeMe MEPEMEHHOr0 TOKa € TIIyX03a3eMJIeHHOM
HelTpanbio HanpsokeHueM 380/220B wactotst 50 'l mpu HUKHEM 3HaUYE€HUU paboueit
Temneparypsl paBHoit +5°C.

B cTpykrype ycnoBHoro o6o3nauenus JICII15-2x65-002 V3,5: JI - momunecueHTHbIH, C -
nozBecHo, 1 - 1715 mpoMBINUIEHHBIX 30aHUM; 15 - HoMep cepuy; 2 - KOJIMYECTBO JIaMIl, MIT.; 65

- MOIITHOCTH JiamIibl, BT; 002 - HOMep Moaudukammu; ¥Y3,5 - KTUMaTHIECKOE UCTIOTHEHUE U

kareropus pazmerienus no 'OCT 15150-69.

Kommiekcbl ocBeTMTe/ibHBbIE TNPOTSIZKEHHbIE CEePUMM  KOLUIMPEIHAa3HAU€Hbl  JUIs
yABTPauOIETOBOr0 OOIY4YEeHHUsI >KMBOTHBIX, OAKTEPUIMAHOTO o00e33apakuBaHUS BO3JyXa B
CEJIbCKOXO3SUCTBEHHBIX IPOU3BOJICTBEHHBIX MOMEIMICHUSIX M MEIUIMHCKUX YUPESKICHHUSIX U
paccuuTaHbl A1 paboOThl B CETU C HOMUHANBHBIM HanpsbkeHueM 220/380 B wactorer 50 I'm.

B crpykrype YCIIOBHOI'O o6o3nauenns KOII2-X-2000-X V5: KOII - komruiekc
OCBETUTENbHBIN MPOTSHKEHHBIH, 2 - nudpa, o3HAyYaroas JABYCTOPOHHEE IepepacrnpeaeieHne
W3IIYY9CeHHS JTaMIl; X -KOJM4ecTBO JaMil B Komruiekce (18, 36); 2000 - momHOCTh Jamiibl, BT X -
HoMep mMoaupukanuu (002,003); V5 - kmumaTudeckoe UCIOIHEHUE M KaTeropusi pa3MelieHUs
no 'OCT 15150-69.

Komiuiekcsl akcrutyatupytores npu remneparype ot 0 go 30°C.

TexHuveckne qaHHBIE KOMIUIEKca puBeAcHBI B Taom. 1.7.8. KoHCTpyKIusS KOMITJIEKCOB
npejacrasiena Ha Puc. 1.7.11.
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Puc. 15. BHemnnii B KOMILJIEKCOB OCBeTHTENbHbIX cepun KOII2
a - KOII2-36x2000, 6- KOI12-18x2000

[Ipotskennble ocBeTuTeNbHBIE KOMILIEKCHl KOII2 BBINOMHEHBI B BUJIE CBETSIIEH JTMHUU
u3 gamn JIPU-2000, mOTOK KOTOpPBIX TepepacrnpenesieTcss OOKOBBIMH OTPaXKaTesIMH,
BBIMIOJHEHBIMU M3 METAJUIM3UPOBAHHOM IUJICHKU. JIByrpaHHBIA 3KpaH pacloNOXKEHHBIH O[T
nammoit crutomHoM ans komruiekca KOII2-18x2000 u  muckpernsid juist KOII2-36x2000
BBITIOJHSET CBETOTEXHUYECKHE (DYHKIMU M 3aAIIUTY JIaMIl OT KOHJEHCHUPOBAHHBIX Ha CTEKJIaX
nraTpa TeIUIUIBI BOJISHBIX Karenb. bokoBeie skpanbl komiuiekca KOII2-18x2000 gukcupyrores
B OJJHOM IIOJIO)KEHUHM U HE MoBopauduBaroTcs, a 3kpanbl KOII12-36x2000 nMeroT ocu moBopoTa.
Kommekcst KOII2-18x2000 xpenstca B pabouem oOveme temuipl, a KOII2-36x2000 - B
IaTPOBOM 30HE.
Tabmuna 9 TexHuyeckue JaHHbIE KOMILJIEKCOB OCBETHTEIbHBIX NPOTs:KeHHbIX KOII2

Hopwma Ha komIuiekc

HanmMeHnoBaHue mapamMeTpa

KOI2- KOI2-
18x2000 36x2000
["'opu3oHTaIbHAs OCBEUIEHHOCTD, THIC.JIK, HE MEHEE 6 15
Jlonst CBETOBOTO TIOTOKA B HUXKHIOIO TIoirycdepy, %, He meree 80 80
XapaKkTepuCTUKA CBETOTEXHUUYECKON CXEMBI 3epKaJIbHBI  OTpa)xkaTenb
Koadduiment paBHOMEpHOCTH OCBEIIEeHUs, %, HE MEHee 30 70
KII/, %, He MmeHee 70 90
KoaddummeHnT MmomHoCTH, HE MEHEE 0,85 0,85
Tun nmammsr o TY16-545.326-80 JIPU - 2000
KonnuecTBo mryk 18 36

Tun myckoperymupytomiero anmapata (ITPA) mo TY16-545.631- 1112000H51-005-YX 11

81

KonnuecTBo mryk 18 36
Tun natpona mo TY 16-675.060-84 E40IKC-01-YXJI5
KonudecTBo mTyk 18 36

Tun konnencaropa no TY16-527.167-80 JICE-400-7,8V1.1



KomnaectBo HITYK

["aGapuTHbIC pa3mepsl, MM, He Oosee:

L
B
H

Macca, kr, He OoJiee

6x18=108

36000

1170

650

860

6x36=216

36000

2100

600

1700



