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1. KOHCIIEKT J'IEKI_II/Iﬁ
1. 1 Jlekuusi Nel (2 yaca).

Tema: «O01iee 3HAKOMCTBO C IUCUUIUIMHOM, 1I€H, 3a/1a4H, CTPYKTYpPa, HOPSAIOK U3y4eHUS,
JIUTEpaTypa, METOJUYECKOE 00eCTIeYeHHE»

1.1.1 Bonpocs! Jiekuum:

1. Uenp, 3a7auu U TpeAMET HU3YyUYEHUS TUCHUILIMHBI «MexaHuzauus >KUBOTHOBOJACTBa». Poib
>kuBoTHOBOACTBA B AIIK.

2. Ponp cnernmanucra WHXEHEpAa B MHTEHCUBHBIX TEXHOJOTHSAX XUBOTHOBOJCTBA. OCOOCHHOCTH
MIPOM3BOJICTBA MTPOTYKIIMH )KUBOTHOBOJCTBA M CUCTEMa MAIIIHH.

3. IloHATHE O CIOXKHBIX TEXHUYECKUX M OMOTEXHUYECKUX crcTeMaX. OTIIMYUTEIbHEIE 0COOEHHOCTH
OMOTEXHUYECKOW CHCTEMBI «UEJIOBEK — MAIllMHA - KUBOTHOE / cpefay, XapaKTepUCTHKA 3BEHHEB
CUCTEMBI, MHOT000pa3ne CBA3CH MEX/Ty 3BCHBSIMH.

1.1.2 Kparkoe coaep:anue BOPOCOB:

1. Ljenw, 3a0auu u npeomem usyuenus oucyuniunvl « Mexanuzayus H#cugomuo800Cmea.
Ponv sicusomnosoocmea 6 AIIK

[lenpto M3ydeHUs AMCLUUIUIMHBI SBISETCA: INpHoOpereHue Bamu riayOOKMX 3HAHMH 110
YCTPOUCTBY, 3((PEeKTHBHOMY HCHOJIB30BAHUIO UM HACTPOWKE HA ONTHMAIBHBIE PEKUMBI
TEXHOJIOTHYECKOT0 000py0BaHMs KUBOTHOBOAUECKUX 00BekToB. Hayunts Bac camocrositensHO
IIPUHUMATh aPIYMEHTUPOBAHHBIE PEILICHHUS.

3amauu M3Yy4eHMs] JUCLMIUIMHBL. B pe3ynbTrare uM3ydeHus AMCLMIUIMHBI CTYAEHT JOJDKEH
copMHPOBATH MUHUMAIbHO-HEOOXOAMMBII KOMIUIEKC 3HAHUN U YMEHU:

a) JI0JKEH UMETh MPE/ICTaBIeHUE O MAIIMHHBIX TEXHOJIOTHUAX B )KUBOTHOBO/ICTBE.

0) T0JIKEH 3HATh YCTPOUCTBO, TEXHOJIOIMUECKHE MTPOLIECCHl U METOAbl HACTPONKN MallINH Ha
ONTUMAJIbHBIE PEXHMMbI paboThl, OOECHEUMBAIOLINE BBHICOKOIPOU3BOIUTEIbHYI0 U 0€30IacHyIo
JKCILTyaTaluIo.

B) JIOJDKEH YMETb OIICHHWBATh MPUMEHsSIEMbIE MAIIMHbI, CUCTEMbl MAaIIMH, TEXHOJOTHUYECKUE
JIMHUY U MAalIMHHBIE TEXHOJIOTHH C PA3JIMYHBIX TOYEK 3PEHUS.

I) yMeTb IpPOU3BOAUTH HEOOXOIMMBbIE TEXHOJOIMUECKHE pacueThl M0 MEXaHMU3aluu
YKUBOTHOBOJICTBA, MOJIb30BaThCA CIENUAIBbHON TEXHUYECKON U CIIPABOYHON JIMTEPATYPOU.

1) UMETh HAaBBIKHM HCIOJIb30BAHUS TEXHUUECKUX CPEACTB MO0 MEXaHU3AIMH KHUBOTHOBOICTBA.

IIpy n3y4eHN TUCUUIUIMHBI UCIIOJIB3YIOTCS CIIEAYIOIINE TOHATHS U OIIPEICTICHUS:

Mexanuzayuss — d5TO TIPOLECC BHEAPEHUS MaIIUH M MEXaHU3MOB IIPU BBINOJIHCHUU
IIPOM3BOJICTBEHHBIX MPOLIECCOB Ha epMax, KOMILIeKcax U (pabpukax.

Komnnexcnaa mexanuszayusi — 3TO MEXaHU3allUs BCEX NPOM3BOACTBEHHBIX ONEpAaLUi IO
COJICPKAHUIO JKUBOTHBIX M NTHIIBI, MOJIYYEHUIO NMPOAYKIMH >KMBOTHOBOJICTBA M €€ NEPBUYHOU
00paboTKe KOMIJIEKCOM MAIUH € 3JIEKTPOIPHUBOIOM U aBTOMAaTHYECKUM YIPaBICHUEM.

Dnekmpughurayus H#Hu8omHo800cmea — 3TO MPOILECC BHEAPEHUS dIEKTPUUECKON SHEPTUU U
3JIEKTpOOOOPYIOBaHUS B IMPOU3BOJACTBEHHBIE MPOLIECCHl Ha (epmax, KOMIUIeKcax U (habpukax.
DnexTpuueckas dHEprusl yepe3 3JIEKTPONPHUBOJ MPUBOAUT B JBHKEHHE paboyne opraHbl MallWH,
KOTOPBIE BBITIOJIHSIOT MOJIE3HYIO Pa0OTYy.

Aemomamuka u aeémomamuzayus — CHUCTEMa pPa3JIUYHBIX MPUOOPOB M MEXaHU3MOB,
IpeAHa3HaYeHHas Ul YOPAaBJICHMS MallMHAMU B IPOU3BOJICTBEHHBIX Ipoleccax. B
aBTOMATUYECKOM CHUCTEME BCE OIepaly yIpaBieHHUs paboTarONIMMHM MAIIMHAMU BBIOIHSIIOTCS
CpeACTBaMH aBTOMAaTUKU. B aBTOMaTu3npoBaHHON cucCTeMe YIpaBieHHs padoToil MaliuH
BBIITOJIHSIETCS TAKXKE CPEICTBAMHU aBTOMATHKH, HA C y4ETOM YEJIOBEKA.



Cucmema mawiun — HaOOp MAaIIMH TSI MEXaHU3AIMK BCEX ONEpaluii, B3aMMOYBS3aHHBIX T10
TEXHOJIOTHYECKOMY LIUKIIY U IPOU3BOAUTEIBHOCTH, BXOAAIINX B TEXHOJOTMYECKHUM MPOIIECC.

Ilpousso0cmeennsiti npoyecc — COBOKYITHOCTh OIEPALUi, YBA3aHHBIX MEXIY COOOW IO
BPEMEHHU, MECTY U Ha3HAYEHUIO, [TOCJIEI0BATEIBbHOE BBIIOIHEHUE KOTOPBIX MPEBPAILAET UCXOIHBIN
IIpeIMET TPy/la B KOHEUHbIN IPOAYKT.

Ilpouzsoocmeennas onepayuss — 4YacTb MPOU3BOJCTBEHHOTO IMpolecca, HUMEIoLIas
OIpe/IeJIEHHOE Ha3HAaYEHME, BBIIOIHAEMAs! B OIIPEIEIIEHHOE BPEMsI, Ha OJTHOM pabodyeM MecCTe.

2. Poib cricnyalincCrta HMHKCHEpAa B HMHTCHCHUBHBLIX TCXHOJIOTHAX JKUBOTHOBOACTBA.
OcobeHHocTH IMPON3BOACTBA MPOAYKIHH )KUBOTHOBOJACTBA U CUCTEMA MAIlIMH.

B cBsi3u ¢ IOBOJIBHO TSDKENBIM IMOJIOKEHUEM Ha JJAaHHOE BPEMsS B CEIIbCKOM XO3SHCTBE U B
YaCTHOCTH B >KMBOTHOBOJICTBE DPOJIb TEXHOJIOTOB B OPraHM3allM{ IPaBHJIBHOIO HCIOJb30BaHUS
CUCTEeMbl MallMH M JHEPreTHYECKUX PEeCcCypcoB 3HAUMUTENbHO BO3pacTaer. B  ciyxeOHbIe
0053aHHOCTH HMH)KEHEepa-TEXHOJIOTa [0 OJKCIUTyaTallud CUCTEMbl MAllMH W O0OpYAOBaHHS B
KUBOTHOBOJICTBE BXOJAT CIICYIONIME OCHOBHBIC 33[la4M: BHEIPATH MEPEAOBOM OMBIT, JOCTHKEHUS
HAyKH U TEXHUKH U 110 COJAEPYKAHUIO )KUBOTHBIX U M0 NepepaboTKe NPOAYKIIMH, HOBYIO TEXHOJIOTHIO
COJIep’KaHusl JKUBOTHBIX W MTHUIBI HA TMPOMBIIUIEHHON OCHOBE; OPraHU30BLIBATh TEXHUYECKU
00OCHOBAHHYIO, BBICOKOIIPOU3BOJMTEIBHYIO JKCIUTyaTalldl0 M TEXHUYECKOe OOCITYy)KMBaHUE
CHCTEMBbI MAIlliH B )KUBOTHOBOJICTBE U MTHUIIEBOJICTBE.

1Ipou3600cmeo npodykyuu cknaovbieamscs uz pabouux u eCmecmseeHHbiX npoyeccos.

Cucmema mawiun 051 KOMNIEKCHOU MeXaHU3ayuu u agmomamu3ayuy HCueomHo800Cmea u
nmuyegoocmea. CucTeMa MallluH [pPeAyCMaTpUBAaeT pa3BUTHE  CIEAYIOLIUX  OCHOBHBIX
HaIpaBJIEHUH HAYYHOT'O IIporpecca B 001acTh MEXaHU3aIMH U IEKTpU(UKAIIMK )KUBOTHOBOJICTBA U
NITULEBOJICTBA!

1) mmpoKoe UCIONIb30BAHUE IIEKTPUUECKON SHEPTrUU B TEXHOJIOTMUYECKUX IpOIleccax, a He
TOJIBKO JUIsI IPUBO/Ia MAIIINH;

2) co3aaHue MOTOYHBIX aBTOMATH3MPOBAHHBIX TEXHOJIOTUYECKUX JTUHUI;

3) pa3pabotky 5(PGEeKTHBHBIX MPOTPECCUBHBIX TEXHOJOTUH W CO3/IaHWE TEXHUYECKUX
CPEICTB JJIsl IPUTOTOBJICHMSI IOJIHOPALIUOHHBIX KOPMOB;

4) mMpoKOe NMPUMEHEHHE YCTAHOBOK JJIsi 00JIydeHHUsl )KUBOTHBIX, CO3/JaHHE ONTHUMAJIbHOTO
MUKpPOKJIMMATa, MOHU3ALUN BO3AyXa B MOMEMICHUSAX C LIEJbIO MOBBIIIEHUS WX MPOAYKTUBHOCTH
COXPaHEHHUS MOJIOJHSIKA U BOCIIPOM3BOJICTBA CTA/Ia.

Ha depmax u xomruiekcax KpPYyIMHOTO POTraToro CKOTa CHCTEMa MAIIMH MpeaycMaTpuBaeT
MOBBIILICHNE YPOBHS MEXaHM3alMM M aBTOMAaTH3aluu J0eHUs KopoB. Pa3paboTka u BHeIpeHHE
aBTOMAaTH3MPOBAHHBIX JOWIBHBIX YCTAHOBOK, 00OECIEUMBAIOLIMX MMOTOYHOE BBHIMOJIHEHHUE Mpoliecca
noenus He meHee 100 KOpoB B yac B pacyeTe Ha OJHOTO J0spa, C ABTOMAaTU3UPOBAHHBIM CaHY3JIOM
1 MEXaHU3MOM JUIs MaccaXka BBIMEHU KOPOBBI M CO3/IaHHE JOUJIBHOTO aIlllapara, JIEYallero BpeaHoe
BO3JICHICTBUE Ha 3710POBbE KOPOB, CTUMYJIUPYIOLIET0 pedIeKc MOJIOKOOTIa4l U 00EeCIIeYUBAIOIIETO
MOJTHOE BBIJaMBaHUWE Oe3 pPYyYHOro JOJauBaHUS, OTKJIIOYAIOMIETO M CHUMAIOILETro JIOMJIbHBIE
CTaKaHbl C COCKOB KOPOBBI IOCJI€ MOJHOTO BbIIaBAHUS MOJIOKA.

CoBpeMEHHbBIE JOWJIBHBIE YCTAHOBKM KaK OTEYECTBEHHOIO IIPOM3BOACTBA, TaK U
3apyOexXHble HE CTHUMYJIUPYIOT pediieKC MOJIOKOOTAayd, a Harpy3ka Ha OJHOrO Josipa He
npesbimaet 30 ... 50 romos. Kak mokasanm uccienoBaHusi, IPUMEHEHUE MEXAHUUYECKOTO Maccaka
MOBBIIIAET MPOU3BOUTEIBLHOCTD TPYa Ha 3TOM onepauuu B 3...5 pa3, yA0il MOBBIIIAETCA B CPEAHEM
Ha 27 %.

B HoOBOH cucTeMe MalllMH OCTPO CTOMT BONPOC O TMOBBIIIEHWH KadyecTBa MOJIOKa U
COXpPAaHEHUU B HEM OaKTEPHUIIMJIHBIX U JAHETUYECKUX CBOWCTB, MPHUCYIIUX MapHOMY MOJIOKY, B
T€YeHHE JJIUTEeNbHOTO BpeMeHU. [loaToMy B MepcrnekTHBE MpelycMaTpUBAeTCsl MacTepu3alus
MOJIOKa Ha (hepMax U CO3JaHHE aBTOMATU3WPOBAHHBIX MOTOYHBIX JIMHUHN 1 OUUCTKH, OXJIAXKICHUS
U XOJIOJHOM MacTepu3allid MOJOKa MHPPAKPACHBIMH U YIbTPaQHUOJIETOBBIMHU JydaMH, KOTOpbIE
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yJAy4dlIalOT KaueCTBO BBINOJHEHHUS IIpOLEcCa M PE3KO CHUXKAIOT M3JIEPKKM Ha KalWuTajbHbIE
BJIO’KEHUSI U OOCIIy’)KMBAaHHME KOTENbHBIX. YK€ HAauaTbl MCCIEIOBAaHUS MEPCIEKTUBBI MPUMEHEHUs
rITyOOKOT0o BakyyMma JUIsl OXJIaKICHUS MOJIOKA.

Jns pazmaud KOPMOB KPYHMHOMY pOTaToMy CKOTY MPEeAyCMaTpUBAIOTCS CTallMOHAPHbBIE
KOpMOpa3JaTYuKl B OCHOBHOM IIyTEM HCIIOJIb30BAHMSI JIEHTOYHBIX TPAaHCIOPTEPOB BHYTPU
KOPMYIIEK M CO3/laHWe Ha MX OCHOBE MOTOYHBIX aBTOMAaTH3UPOBaHHBIX JHUHUN. Kak mokazamu
UCCIICIOBAHMSI, 3TO CIIOCOOCTBYET 3HAYMTEIBHOMY CHIDKEHHUIO MOTEPh KOPMOB B IPOLECCE UX
pazauu.

Kpome cramuoHapHBIX KOPMOpPAa3IaT4YMKOB, pa3padaThiBaTbCs HOBBIE KOHCTPYKLIUHU
MOOWJIBHBIX Pa3/aTYUKOB C IMOBBIIICHHOW BMECTHUMOCTBIO OyHKEpoB 70 15... 20 M MO3BOJISIOITUX
oIHOMY ormeparopy oOcuyxuBarh He wMeHee 1000 ronoB ckora. s WHAMBHIYAILHOTO
HOPMHUPOBAHUSI KOPMJICHUS KUBOTHBIX MOJHOPAIMOHHBIMU MOHOKOPMaMH, OCOOCHHO B YCIIOBHSIX
I'PYNIIOBOIO UX COAEP KAHMSI, HA KOMIUIEKCAX IPOMBILUIEHHOTO THUIIA IEPCIIEKTUBHO UCIIOJIb30BaHUE
OBM u aBTOMAaTUYECKUX CUCTEM JJIsi IPUTOTOBJICHUS U pa3faun KOPMOB.

HaBo3 Ha ¢epmax KpymHOTO poOraroro CKoTa HE JOJDKEH TepATh BBICOKHE KayecTBa
OpPraHUYECKOT0 yIoOpeHus, KOTOPhIMU OH 00Ja1aeT B McxoaHOM Macce. Haubonbmmit addekr, kak
IIOKAa3bIBAIOT OIBIT U MCCIEAOBAHUSA, JOCTUTAETCS MYTEM MPUMEHEHUS] MEXaHU3UPOBAHHON YOOPKHU
HaBO3a B COUYETAHUU C YKOPOUEHHBIMU CTOIJIaMH, IIEJIEBBIM I10JIOM, OTPAHUYEHHBIM WM MOJHBIM
WCKJIIOYEHUEM TMOJACTHIIKA. [lepCreKTHBHBIME CpencTBaMH YOOPKH M TPAHCHOPTHPOBKH HaBO3a
OCTal0TCA CKpEIepHbIE YCTAHOBKH C PErYJIHPYyeMON TPAaHCTIOPTUPYIOIIEH CIIOCOOHOCThIO HAIOPHBIN
TUIPOTPAHCIIOPT, @ TaKXKE CaMOTEUHasi CUCTEMa C MOJIOJIbHBIMU KaHAJIaMU U YCTaHOBKAMHU JUISI
MOTPY3KH HaBO3a MPU MOMNOIEHOM €0 XpaHEHHUH.

[Tocne y6opku HaBO3 MpeaycMaTpuBaeTcs 00padbaTeiBaTh U 00€33apaKUBATh HA YCTAHOBKAX
KaKk  MEXaHHYeCcKOro, TaK W  TEPMHUYECKOTO, OHOJIOTUYECKOTO0, OHOTEPMHUYECKOrO0 U
BO3JIyXOOYUCTUTEIBHOTO JEHCTBUS, KOTOpbIE IMO3BOJSIOT 00€3BpEAUTh HAaBO3 OT IEJIbBMUHTOB U
00J1€3HETBOPHBIX MUKPOOPTaHU3MOB, YHHUTOKUTh BCX0XKECTh CEMSH COPHBIX TPaB, MOMAAI0IIUX B
HaBO3 BMECTE C KOpMaMH.

Mna mexanusayuu u agmomamuzayuu npousB00CMEEHHbIX NPOYECco8 8 CBUHOB0OCMEE 8
HOB01U cucmeme MauuH npedycmMampusaromcsi:

1) co3gaHue M BHeIpEHUE B NPOM3BOJCTBO 3(P(PEKTHBHBIX MAIIMH, arperaToB M JPYyrux
TEXHUYECKHUX CPEJCTB, MO3BOJSIOLIUX IOJTHOCTHIO aBTOMAaTU3UPOBATh IPOLECCHl MOATOTOBKH U
pa3gayr KOPMOB CO CHMXKEHMEM yJenbHbIX 3aTpat Ha 25 ... 30 O/o u 3atpar tpyna Ha 50 ... 60 %;

2) xoMmIuieKChl 3(PEKTUBHBIX MAlIMH M OOOpYNOBaHUS [UJIsl OCHAILEHHUS KOPMOILIEXOB
CBMHOBOIYECKMX (epM KOJIIXO30B M COBXO30B, MPHUMEHSIONIMX KOHIEHTPATHO-TIJIOAHBIN U
KOHIEHTPAaTHO-CUJIOCHBIM THIIBI KOPMJICHHS CBUHEH BJIaKHBIMH CMECSIMH U3 KOPMOB COOCTBEHHOI'O
IIPOU3BOJICTBA;

3) KoMIUIEKChl MallMH W O00OpYyIOBaHMSI aBTOMATH3MPOBAHHBIX KOMOHMKOPMOBBIX IIE€XOB
MPOU3BOJUTENBHOCTRIO 6 ... 8 uw 10 .. 12 T/4 1us >KUBOTHOBOAYECKHX KOMIUIEKCOB U
MEXXO034MCTBEHHBIX MpEANpUATUi, a 118 (epM KOJIX030B U COBX030B KOMOMKOPMOBBIX U
aBTOMAaTH3MPOBAHHBIX arperaroB MPOM3BOIUTENBHOCTBIO 2 ... 4 T/4, paOortarommx Ha 0a3ze
3€pHOBBIX KOPMOB COOCTBEHHOI'O MPOM3BOACTBA M J00aBOK, MOJYyYaEMBIX C TOCYAapCTBEHHBIX
KOMOHMKOPMOBBIX 3aBOJIOB;

4) KOMIUIEKTHl OO0OpYIOBaHMS KOPMOLIEXOB JJIi TMPUTOTOBJIEHHUS IO pPallOHAIbHOM
TEXHOJIOTMH KOPMOBBIX CMECEH M3 INHILIEBBIX OTXOJ0B, KOTOPHIE SIBJISIOTCS Ba)KHBIM M KPYIHBIM
pEe3epBOM yBEJIMYEHUS IPOM3BOACTBA CBUHUHBI;

5) pa3paboTka crnoco0OB, aBTOMATU3UPOBAHHBIX CHCTEM M CpPEACTB s YOOpKH H
nepepaboTKU HaBO3a Ha OpPTaHWYecKoe yJoOpeHHe W KOPMOBBIE II€JIM, YTO MO3BOJUT IMOJHOCTHIO
YTUIM3HPOBATh HAaBO3 HAa CBUHO(EpMaxX U KOMIUIEKCAX, HE 3arpsA3Hss OKPYKAIOIIYIO CpeNy.

B cucreme mammu Ha nepuon o 2020 r. mpemycMaTpuBarOTCs pa3pabOTKa W BHEIPEHHUE
paIMOHATBFHBIX KOHCTPYKIUN MSATKUX TpHUBs3ed Ui (PUKCAllMM CBMHOMATOK TMa PEMpPOAYKTOPHBIX



(dhepMax ¥ KOMIIEKCaX BMECTO METAITMYECKHUX U IPYTUX KECTKUX OTPAXKICHUH, UTO CHUKAET B § ...
10 pa3 MeTauI0eMKOCTh CTAHOUYHOTO 00OPYIOBaHUSI.

[IpenycmarpuBaeTcst co3/laHU€ KOMILIEKTOB MAllMH W OO0OpYIOBaHUS JUIsl OCHAIICHUS
THUIIOBBIX MEXaHU3UPOBAHHBIX OBIIEBOTYECKUX (epM u KomIiuiekcoB Ha 2500, 5000 u 10000 maToxk.

Buenpenne aBTOMaTH3UPOBAHHBIX MMOTOYHBIX TEXHOJOTUYECKHUX JIMHUM HA OBIIEBOIYECKHX
dbepMax U KOMILIEKCAX JaeT BO3MOXHOCTh CHU3MTH 3aTpaThl TPyJa Ha MPOU3BOJCTBO E€AMHMUIIBI
MPOAYKLMH B 4 . 5 pa3 ¢ OIHOBPEMEHHBIM IOBBIIICHHEM €€ KaueCTBa.

[TpoMbINIIIEHHOCTRIO OYQyT OCBAaMBAaThCA MOTOYHBIE ABTOMATHYECKHE JUHUHM IOCHHUS,
pa3gadyd KOpMOB, YOOpPKH W TiepepaboTKu momera, cOopa W oO0pabOTKH SWIl, BBHITPY3KH U yOOs
OpoilliepoB Ha OCHOBE MarucCTPajJbHBIX KOHBEHEPOB, COCIUHSIONIMX KJIETOYHbIE OaTtaper HOBOI'O
TUTIA ¥ ITHYHUKYU C COOTBETCTBYIOIIMMHE OOIIEX035IIICTBEHHBIMU MPOU3BOJACTBEHHBIMU O0BEKTaMH.

[TpenycmarpuBatoTcs pa3paboTKa M BHEAPEHHUE HOBBIX aBTOMATH3UPOBAHHBIX KIIETOUHBIX
0arapeil HECKOJIIbKMX KOHCTPYKTHUBHBIX THIIOB: CTYIICHYATBIX, KACKAIHBIX, TOPU30HTAILHBIX C
IBYMsI YpOBHSIMH W [p.; aBTOMAaTU3MPOBAHHBIX KOMIUIEKTOB OOOpYIOBaHUS [UIsi HAMOJIbHOTO
COJZIepKaHUsI Kyp-HECYIIEK M POTUTEIBCKOTO CTaja, PEMOHTHOTO MOJIOJHSKA, OpOMIepoB U T. .
ACY TII (aBTOMaTU3MpOBaHHBIE CHCTEMbI YIPABIEHUS TEXHOJOTUYECKHMMH IpPOLIeCCaMH) C
JTUCTIETYEPCKO-0TIePATOPCKO-HHPOPMAITMOHHBIMA  (PYHKIMSIME  TIPEYCMATPUBACT HCIIOIH30BAHHE
OBM s o0paboTKM TONYYEHHBIX JaHHBIX M pacyeTa ONTHUMAIBHBIX PEXUMOB, KOTOpas
CTAaHOBHUTCSI OPTaHMYECKH HEOOXOAMMOHN JJIsi JKUBOTHOBOJYECKHX KOMILIEKCOB MPOMBIIUICHHOTO
THUIIA.

['maBHas 1enp npumeHeHUss I9BM — mHTEHCH(UIIMPOBATH TEXHOJIOTHYSCKHE MPOIIECCHl HA
OCHOBE ONTUMAJIbHBIX TEXHOJIOTUYECKUX PEKUMOB pabOThl MAIIMH M MOTOYHBIX JMHUN B LIEJIOM,
KOTOpPBIE MOTYT OBITh paccuuTanbl HAa DBM, uTo naer CHMKEHHE 3aTpaT TpyJa U JIEKTPUUECKOU
SHEPTHUH.

ABTOMaTHM3anys  SKMBOTHOBOJCTBA  IO3BOJIMT  3HAYUTEIBHO  yIAYUYIIUTh  TEXHHUKO-
SKOHOMHMYECKHE IIOKa3aTedd MPOU3BOJCTBA KMBOTHOBOMYECKOW  MPOAYKLHH, MOBBICUTH
MIPOU3BOIUTEIIEHOCTD TPy/a B ero 3 (HEKTHBHOCTS.

3. TloHATHE O CIIOKHBIX TEXHMYECKHMX M OMOTEXHWYECKHX cHucTeMax. OTIMYuTeNnbHbIE
0COOEHHOCTH OMOTEXHHYECKOH CHUCTEMBbl «4eJIOBEeK — MallliHa - JKMBOTHOE / cpenay,
XapaKTepUCTHKA 3BEHbEB CUCTEMbI, MHOI000pa3ne CBA3EM MEX 1y 3BEHbSIMH.

buorexHnueckue cucTeMbl HEOOBIYAMHO HIMPOKO PACHPOCTPAHEHBI B HAIlIEH JKU3HU U MBI
MIOCTOSIHHO SIBJISIEMCS TACCUBHBIMU MJIM AKTUBHBIMU UX 3BE€HBSIMU. DTO ABYX3BEHHBIE CHCTEMBI
«YEJIOBEK-MallINHAa», «4EJI0BEK-aBTOMAT», TPEX3BEHHBIE CUCTEMBI «UEI0OBEK-MAIINHA-UYETI0BEK,
«4eJIOBEK-MallIMHa-)KUBOTHOE». D(PPeKTuBHAs pab0Ta TaKUX OMOTEXHUYECKUX CUCTEM TPEOyeT
pa3pabOTKN HOBBIX METO/IOB — METO/I0B aJalTallui, OMOJIOrHYECKOTO YIIPABICHHSI, METOI0B
COYETaHMsI )KUBOTHOTO U TEXHUYECKOTO PEIICHHUS.

Cucrema UMK cocTouT U3 3BEHBEB (WM MOJICUCTEM) TPEX BUIOB — ABYX OMOJIOTMUYECKUX
(omepartop M KHUBOTHOE) U OJTHOTO TEXHUYECKOTO (MalllMHBI UM MeXaHu3Ma). B kauecTBe mpumepa
paccMoTpuM HekoTopble cucteMbl UMK, paboTaromux B COBpeMEHHOM MEXaHU3UPOBAHHOM
KUBOTHOBOJICTBE.

ITponecc Cucrema
MamrHHOEe JOEHUE KOPOB Josipka-annapaT->KMBOTHOE
Maccax Herenen Maccaxucrka-MacCa)KHUK-)KUBOTHOE
MexaHndeckasi CTpUKKa OBeI| Crpuraib-MalmHKa->KUBOTHOE
UYecka k03 UYecanpua-yecaiKa-KUBOTHOE
BripamuBanue MosiogHsKa TensaTHUIA-KIIETKa-)KUBOTHOE
[Tatosmornyeckue posibl y KOpOB BeTrpaboTHHK-MeXaHW3M JIJIs1 U3BJICUCHUSI TUI0Aa-)KUBOTHOE

PaccMoTpuM Bonpoc 0 MecTe U poiu KUBOTHBIX B cucteme UMIK.
CuuTaercs, 4To NpU MPOEKTUPOBAHUM U SKcIuTyaTanuu cuctembl UMK coBepiieHHO He
YUUTHIBAIOTCSL JIB€ OCOOEHHOCTU. IlepBas — >KMBOTHBIE B MPOU3BOJCTBEHHBIX Ipolieccax
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paccMaTpuBarOTCA JIMIIb KaK IPEAMET M CPEACTBO TPyAa, B TO BPEMsS KaK OHM SIBISIOTCA
AKTUBHBIMM OWOJIOTMYECKUMHU 3BEHBSIMH U HOCHUTEISIMH BBICOKOH TE€HETHYECKOW U HEpBHOMN
uHpopmanuu. Bropas — B CBSI3UM C TeM, YTO ATOJIOTHS JIOMALIHMX JKUBOTHBIX KaK Hayka ele He
chopMupoBaHa, Mbl HE HMEEM BO3MOXKHOCTH TIJIyOOKO H3y4YUTh CIOXKHBbIE (DOpPMBI MOBEICHUS
KUBOTHBIX B UCKYCCTBEHHOH cpesie OOMTaHuUs, CO3aHHON YeTTOBEKOM.

Kcratu, 3T popmbl oBeAeHHS pe3KO OTPaHUYEHBI B YCIOBUSAX )KECTKUX OPraHU3alMOHHBIX
U TEXHOJOTHYECKUX PaMOK >KMBOTHOBOJYECKOW (epmbl. Ilo 3ToW mpuumHe sl MX H3Yy4eHUs
HeoOxonuMo oOpallaTh BHUMaHUE Ha HWHAWBHUYaJbHBIE IOBEIEHYECKHUE PpEaKLUU, BBIACHAS U
(buKcupyst axe OTIENbHbIC 3JEMEHTH JBIKEHUS. be3ycIoBHO, 3TO HE MO3BOJSET BCECTOPOHHE
OLICHUTh JKMBOTHOE Kak 3BeHO cucreMbl UYMDK, TeM He MeHee BO3MOXKHOCTh IOJY4YUTh
OOBEKTHBHYIO HMH(OpMAIMI0O O JKHBOTHOM B LEIIX CO3JaHHMs paloTaromieidl CUCTEMBI Yy
uccnenosarened umeerca. OCHOBHas uAes 3aKIIOYAEeTCs B TOM, 4YTO MAallMHA JOJDKHA
YIOBIETBOPATh  TMOTPEOHOCTSAM  KHUBOTHOTO, ObITh ~ aJeKBaTHOM  COOTBETCTBYIOLIUM
¢dbusnonoruueckuM mpoiueccaM U mapamerpam. Ilpu 3Tom 0Ge3ycnoBHbIE pedieKChl CIeayeT
CTUMYJIUPOBATh, @ HAOOP YCIOBHBIX — 000TaIaTh.

B npouiecce paboThl 3BE€HBSI CUCTEMBI U caMa CUCTEMa, MOABEPrasiCh CaMbIM Pa3HOOOPAa3HBIM
BO3JICHCTBUSM, HE Bcerga paboTaroT 3¢ (deKkTuBHO. Takoe MOJIOKEHUE MOXHO OOBSCHUTh UMEHHO
HapyLIEHUSAMH B YIIPABIECHUHU CTOJIb CIO)KHBIMUA CHCTEMAaMH.

Hapymenus TexHoI0ruM nporecca Hanecenue 00JieBbIX U HEMPHUBBIYHBIX Pa3ApaKeHUH Ha
NATTATTTOANLT ﬁTI{\]‘If\T‘TIUP{‘V{\T‘n 2RrRAIA
/\ |
Cumxenne Vxyaiienne 3abonesanne CHmKeHne Coxkpaiienue
JKHUBOTHBIX
IPOSYKTUBHOCTH KayecTBa IPOAYKTUBHOCTH pOXXIaeMOCTH
JKUBOTHBIX MIPOXYKIINH JKNUBOTHBIX MOJIOJTHSIKA
\ 4
CHWXEHHE MPOLYKTHBHOCTH IIpexxneBpemMenHas Pe3koe yxynieHue kauecTsa
JKUBOTHBIX
DLTRI’\QII‘(\DVQ TTNATTVETTIATA
< <//____—/ |
MaccoBeble 3a0011€BaHUs MaccoBsie KeayJ04HO- HeBo3MOKHOCTB HOTyUYeHUs
JOJIeH pu ynoTpeOIeHnn KHIIIEYHEIe 32a001IeBaHuUs Y BBICOKOKAYE€CTBEHHBIX
HEKa4YeCTBEHHOU MPOTyKIINH MOJIOJHSIKA IIPOLYKTOB

YroObl 30€kKaTh pa3InUHbIX HAPYIICHHUMH, CIeyeT OCHOBATEIbHO Pa300paThcs B CTPYKType
€€ IEMEHTOB, B OCOOCHHOCTAX YIPABICHUS ITUMU CUCTEMAMHU.

["oBOpst 0 MecTe U POJIH KUBOTHBIX B CUCTEME, HEOOXOIMMO TOHATH B HEH 3HaUE€HHE U MECTO
oneparopa. Oneparop KOHTPOJIMPYET Pa3jIMYHbIE MOKA3aTENN JIBYX 3BEHbEB CHCTEMBI, CPAaBHUBAs
UX JIpyT C IpYroM, OLICHMBAET (IPUHMMAs IIPU 3TOM BO BHHUMAaHHME HE TOJIBKO Pa3IMUHbIE MOJAEIU
KUBOTHOTO, HampuMep (pU3UOJOTUYECKUE, HO M COMOCTaBISAS UX C ONTUMAIbHBIMHU JJIS KaXAOH
KOHKPETHOW TPYIIIBI 3TUX KUBOTHBIX) U HA 3TOM OCHOBAaHUM IPUHMMAET ONPE/EICHHbBIE PELICHMUS,
CHOBa OIIeHHBAas 3PPEKTUBHOCTD UX pean3aliH.



1. 2 JIexuus Ne2 (2 gaca).

Tema: «Kmnaccuduxarus, COCTaB 1 KOMIIOHOBKA )KUBOTHOBOJUYECKUX (hepm»

1.2.1 Bonpochbl jieKIum:

1. [ToHsiTHE O )KUBOTHOBOAYECKOM MPEIIPUSTHH.

2. Knaccudukamnus ¢pepm 1 KOMIICKCOB.

3. [maHupoBKa 3MaHUM TSI pa3MEIICHHSI )KHBOTHBIX

4. OCHOBHBIE TEXHOJIOTHUECKHUE MPOIIECCHI HAa YKUBOTHOBOIYECKHX (hepMaxX U KOMILJICKCAX.

1.2.2 KpaTtkoe coaep:kaHue BONPOCOB:
1. [TonsiTHE O KUBOTHOBOAYECKOM NpeANPUATHH

JKusomnosooueckue  ¢gepmvl U Komniekcel ~ —  3TO  CIEUUAIU3UPOBAHHBIC
CEJIbCKOXO3SIICTBEHHbIE ~ MNPEANpPUATHS, [pPEJHA3HAUYECHHbIE JUISl  BBIPALIUBAaHUS CKOTa U
IIPOU3BO/ICTBA MPOIYKIIUU )KUBOTHOBOJICTBA.

Haubosee nepcrieKTHBHBI epMBbI M KOMILIEKCHI ITO BOCIIPOM3BOJICTBY MOTOJIOBBS U OTKOPMY
6, 12, 24, 54 u 108 ThIC. cBUHEN B roA. [Ipu 3TOM mpeuMyIecTBEHHOE paclpOCTPAHEHHE UMEIOT
CBMHOBOJYECKHE KOMIUIEKCHI 1O MPOoU3BOACTBY 12, 24 u 58 Tbic. cBUHEH B rox. Ilpeanpustus Ha
108 ThIC. cBUHEH B roj u 0ojiee MPOEKTUPYIOT U CTPOST TOJBKO IO MHIAMBHUIYyalbHBIM 3aka3am. B
COCTaB KaXKJOTO KPYMHOTO KOMILIEKca (10 MPOU3BOJCTBY 24 ThHIC. CBUHEH B TOJ U OoJiee) BXOIAT
IUIEMEHHasl penpoyKTopHas pepmMa 1 KOMOMKOPMOBBII 3aBOJ] MJTH LIEX.

CoBpemenHble NTULEPAOPUKH — 3TO KPYIHbIE IPEINPUITHS, HAlIpUMEp, IPOU3BOICTBEHHAs
MOIITHOCTh HEKOTOPBIX TOCYAAPCTBEHHBIX NTULE(PAOPHK M0 BHIPAIIMBAHUIO OpOMIEpOB COCTABISET
6...15 MuH. rosioB, o pasBeaeHUIO uHAEEK — OT 250 ThiC. 10 1 MIIH. roJOB, a O MPOU3BOACTBY
rycuHoro msca 250...500 TbIc. rosos.

2. Knaccndukanus pepm H KOMIICKCOB.

Kueomnosooueckue  ¢gpepmvl U KOMHIEKCbl ~ —  3TO  CIEUUAIU3UPOBAHHBIE
CEJIbCKOXO3SIMCTBEHHbIE ~ MPEANPUSTHS, MpPeJHA3HAUYCHHbIC JUIsl  BBIPAIIMBAaHUS CKOTa W
MIPOU3BOJICTBA MPOAYKIIUU KHUBOTHOBOJICTBA.

Ilo Ha3HAYeHMIO >XMBOTHOBOAYECKHE (epMbl M KOMIUIEKCHl JeIAT Ha IUIEMEHHbIE U
TOBapHBbIE.

Ha naemennsvix depmax u KOMIIIEKCAX YIYYIIAIOT CYIIECTBYIOIIME M BBIBOAST HOBBIC
MOPO/IbI )KUBOTHBIX, HA MOBAPHbIX — TPOU3BOIAT )KUBOTHOBOAUECKYIO TPOAYKIIMIO.

ITo BuAYy coaep:Rauxcs :KMBOTHBIX PA3JIMYaOT (PepMbl U KOMIUIEKCHI KPYITHOTO pOraToro
CKOTa, CBUHOBOJYECKHE M OBLIEBOJYECKHE (epMbl U KOMILIEKCHI, nTUliedhepMbl U NTHLIEPaOpPHKH,
3BepodepMEBI U JIp.

®epMbl U KOMIUIEKCHl KPYHHO20 pO2amo20 CKOMA MOTYT OBITb MOJOYHOTO M MSICHOTO
HafpaBjieHus . B MOJIOYHOM CKOTOBOJICTBE OpPraHM3YIOT CleAytouie ¢GepMbl M KOMILJIEKCHI
CMEIlIaHHbIE€ C 3aKOHYEHHBIM O0OOPOTOM CTa/a; CHELHATU3UPOBAHHBIE MOJIOUHBIE, Ha KOTOPBIX
KpOME KOpPOB COJAEpKaT TENAT TOJBKO B IEPUOJ BBINOMKHM MOJOKA; CHENHATIU3UPOBAHHBIE IO
BBIPALIMBAHUIO MOJIOJIHSAKA JIJIsl KOMIUIEKTOBAHHUS MOJIOYHOTO CTaja.

Pa3zmepsl MOTOYHO-TOBAPHBIX (epM U KOMIUIEKCOB KOJEOMIOTCS B JOBOJIBHO 3HAUUTEIBHBIX
npenenax. [Jisi peKOHCTPYHUPYEMBIX U pacCHIMPSEMbIX TOBAPHBIX (hepM U KOMILJIEKCOB C MPUBSA3HBIM
coJiep>)kaHueM KOpoB pekomeHayrorcss pasmepsl oT 400 mo 1000 romoB, ¢ OecrnpHUBS3HBIM
coaep:xkanueM kopoB — oT 400 1o 1200 ronos, a gyt miemeHHbIX — 0T 400 70 800 Mpu BMECTUMOCTH
onHoro kopoBHuKa 200 kopoB. Bmecte ¢ Tem coxpansercs OOJbIIOE YHCIO KOPOBHUKOB
BMECTUMOCTBIO 110 200 KOpOB.



JIJist HOBOTO CTPOMTENHCTBA ACUCTBYIOT U Pa3padaThIBAIOTCS TUIIOBBIE MPOEKTHI MOJIOYHBIX
dbepm mpombinuieHHOro Tuna pasmepamu Ha 400, 800, 1200 m 1600 kopoB ¢ pa3ITuYHBIMH
crocobaMu  cofepKaHUsS, THUNAMH KOPMIIGHUS U Clenuanu3anued mnpousBoicTtBa. Jlms
BBIpAIIMBaHUsI HETEJIeH PEKOMEHIYIOTCS KOMIUICKCHI Ha 3 M 6 TBhIC. MECT, a TaKXe€ KOPOBHUKH
(mocnie uX PEeKOHCTPYKIMH), OCBOOOXKIAIOIIMECS MPU CTPOUTEIBCTBE HOBBIX MOJIOYHBIX (epM U
KOMILJICKCOB.

Ha macrOumiax, ynmaneHHbIXx OoT ¢epM Ha 3 KM U Ooljiee, yCTpaumBalOT JIETHUE Jareps.
CToi0BO-TacTOMIITHAS U CTOMJIOBO-JIATE€PHAsI CUCTEMBI COJIepKaHUsI OOBIYHO PEKOMEHIYIOTCS IS
BBICOKOITPOTYKTUBHBIX MOJIOUYHBIX KOPOB U MOJIOJHSIKA KPYITHOTO pOTaToro ckota. /s ocraibHbIX
dbepM M KOMIUIEKCOB CIIEIyeT MPUMEHATH KPYIJIOroJ0BOE CTOMJIOBOE COJEpKAaHUE C
WCIIOJIb30BAaHUEM TMAaCTOMI TOJBKO JUISI CYXOCTOMHBIX W HOBOTEIBHBIX KOPOB, BCEM APYTHUM
JKUBOTHBIM BBICOKOKAUECTBEHHBIC 3€JICHBIC KOpMa pa3/lal0T B IOMEIICHUH WU Ha BBHITYJIBHO-
KOPMOBBIX ILJIOIIA/IKAX.

®epMbl M KOMIUIEKCHI MO OTKOpMY cTposT Ha 1, 2, 3, 6, 9, 12 u 18 ThIC. TOJIOB, a
OTKOpMOYHBIE rTommaaku — Ha 5, 10, 20 u 30 TbIC. TOJOB.

Csunosooueckue GepMbl U KOMILIEKCHI C 3aKOHYEHHBIM IIMKJIOM MPOU3BOJICTBA OPraHU3YIOT
B HEOONBIIMX XO3scTBaX. B KPYMHBIX XO3SCTBaX CO3IAIOT PEMPOIYKTOPHBIE (PepMmbl,
CHEIHATM3UPYIOIINECs T1aBHBIM 00pa30M Ha MOJYYEHHH MOPOCAT U BhIPAIIMBAHUH UX JI0 YEThIpEX
MECSIIEB, 1 OTKOPMOYHBIC ()EPMEI.

Ha osyesodueckux ¢epmax M KOMIUIEKCaX COJEP)KAT M BBIPAIIMBAIOT OBEI[ C IIENBIO
MOJTy4EHUS IEPCTU, MACA, KAPAKYyJIEBBIX CMYIIIEK, OBUMHBI, MOJIOKA U APYTHUX MPOIYKTOB.

Pa3mepsl oBHIEBOTUECKHX (PEPM M KOMILJIEKCOB, HA KOTOPBIX MPUMEHSIOT MEXaHHU3AIUIO: IS
TOHKOPYHHBIX oBell — 2,5...3, 5...6, 10...12, 15...18 Teic. MmaTok u 5...6, 10...12, 20...24, 30...40
TBIC. TOJIOB PEMOHTHOI'O MOJIOJHSIKA; JIJIsl IOJYyTOHKOPYHHBIX oBell — 3, 6, 9, 12 Teic. MaTok u 3, 6,
12, 18, 24 TbIC. TOJIOB PEMOHTHOTO MOJIOJHAKA; JUIsI POMAHOBCKUX OBell — 2, 3, 6, 9 ThIC. MaTOK.
OtkopMouHbIe (pepMBbl U KOMILIEKCHI JUIsl BCEX HAMpPaBJIEHUN MPOAYKTUBHOCTH UMEIOT CIEAYIOLIUE
pasmepsl — 6, 12, 18, 24, 30 u 40 ThIC. TOJIOB.

IImuyesooueckue XO3SMCTBA JENATCA Ha IUIGMCHHBIC, 3aHUMAOIIMECS B OCHOBHOM
CEJICKIIMOHHOM pPaboTOil O Pa3BEIEHUIO U COBEPIIEHCTBOBAHMUIO CYIICCTBYIOIIMX M CO3aHUIO
HOBBIX TOPOJ] NTHUIBI W HEMJIEMEHHBbIC, MPOU3BOASIINE siilla U Msico NTUIBL. OOIIECTBEHHOE
MITULIEBOJICTBO COCPEOTOYEHO Ha COBXO3HBIX U KOJIXO3HBIX mNTHIledepMax, a TaKkKe B
CHeIHaTM3UPOBAHHBIX MITUIIECOBX03aX U Ha NTHIIe()aOpHKax.

3. IlnaHupoBKa 3JaHUI 1JIs1 pa3MeIeHH s ')KHUBOTHBIX.

3eMenbHBIM YYacTOK JJIsi CTPOUTEILCTBA (DEPMBbI MIIM KOMILIEKCa HEOOX0AUMO BHIOMpATh Ha
POBHOM WK ¢ HEOOJIBIIUM YKIOHOM (3...5% TEPPUTOPUH, UMEIOLIEN CTOK JUISl JOKAEBBIX U TaJIbIX
BOJ. YUacTOK JOJDKEH pa3Menarbcsl C MOJBETPEHHON CTOPOHBI OTHOCUTENBHO YKUIJIOTO CEKTOpa U
OTCTOSATH OT HEro Ha paccTosiHUM He MeHee 200 M, eclii OH OTBEZECH I (PepMbl KPYITHOTO POraToro
CKOTa WJIM CBUHOBOYECKON (epmbl, 150 M — nist oBrieBogueckoit 1 500 M — 1J1s1 ITUIIEBOIYECKOM
(bepMBI.

®depma (KOMITIEKC) pacriojaraercs mo penbedy HUKE CTPOSHUM JKHIOTO CEKTopa, a B
Ipeseaax €e TEPPUTOPUU IIPOU3BOJCTBEHHBIE MOCTPOMKH BO3BOAST HMKE BCIIOMOTATENBHBIX (32
WCKJTFOYCHHEM HaBO30XPAHUJIUII).

BoiryneHbple BOpHI pa3MelIalOT Ha IOKHOM CTOpoHEe mocTpoek. JKenarenbHO, YTOObI
YPOBEHb 3aJIeTaHus TPYHTOBBIX BOJ HAXOIWICS Ha ITyOnHe He MeHee 2...2,5 M.

ITpononpHBEIE OCH NPOMU3BOACTBEHHBIX MOMELICHUNM pPacIoiaraloT ¢ y4e€TOM HalpaBlICHUS
roCHo/ICTBYIOIIMX BeTpoB. Ha reHepanbHOM IutaHe ¢epMbl MM KOMIUIEKCA HAIpaBlIEHUE BETPOB
1300pakaloT B BUJIE PO3bI BETPOB.

Jns pepm (KOMILJIEKCOB), MPOEKTUPYEMBIX B pallOHE CEBEpPHEE LIMPOTHI 50°, ocu ITOCTPOEK
HaIpaBJIAIOT C CEBEpa Ha IO, @ K IOIYy OT IIUPOTHI 50° — ¢ BOCTOKA HA 3amaj ¢ BO3MOXHBIMH
OTKJIOHEHHUSIMU OT ATUX HaIPaBICHUM 10 45°,



Bo Bpemsi paGoTbl Hax mpoekToM (epmbl WM KOMIUIEKCa 0co00oe BHHUMAaHHUE YACNSIOT
reHepaJbHOMY IUIaHYy, KOTOPBIM SBJISETCS OAHOM M3 BAXKHEUINMX 4YacTed MPOEKTa COBPEMEHHOMU
(bepMbl TPOMBIIIICHHOTO HarpaBieHus. Ha reHepanpHbI MJIaH HAHOCAT TEXHOJIOTMYECKHE 30HBI
(bepmbl, TOKa3bIBasg pa3MeElIeHUe Ha HUX MOCTPOEK U COOPYKEHUH, TPAHCIIOPTHBIE KOMMYHUKAIIUU
(moxwpe3aHbIE M BHYTpU(DEPMCKHE JOPOTH), HH)KEHEPHBIE CeTH (JIMHUU BOJOMIPOBO/IA, KAHAIHM3AIINH,
ANEKTpOCHAOKEHUS, Tele(OHHOM CeTH), YUMTHIBas KOMIUIEKCHOE pEeUIeHHE IUITAaHUPOBKU U
OI1aroycTpoiCTBO TEPPUTOPUN (HEPMBI.

[Ipy NpoeKTHpOBAaHMM TIEHEPAJHLHOTO IJlJaHAa HY)XHO  IIOJIb30BAaThCS  CaHUTApHO-
CTpOUTENbHBIMU HopMamu U npasuiamu (CHullamun) u canutapHsIMH HOpMaMH, UMEIOIIMMU CHILY
I'OCTos.

IIpuHUMAIOT ClleyroLIMe HOPMBI 3€MENBbHON IUIOLIAAN (MZ) B pacyeTe Ha OJHO XUBOTHOE:
1151 KopoB — 200, 1u1st cBuHOMATOK — 280, 1711 OTKOPMOYHBIX cBUHEH — 30, niis osert — 110 20.

CanuTapHO-3alIUTHAs] 30HA — 3TO TEPPUTOPUS MEXKIY HPOHU3BOJICTBEHHBIMU OOBEKTAMH,
KWJIBIMH U OOILIECTBEHHBIMU 3JaHUAMH U pepMamu (KoMIUIeKcamMu). B 3aBUCUMOCTH OT MOTOJIOBBS
KUBOTHBIX Ha (epMax KpYHHOTO pOraroro CKOTa IIUPUHA CAHUTAPHO-3AIIUTHONW 30HBI
npunuMaercs paBHoit 100, 150 u 200 m; Ha cBuHOBOmueckux (epmax — 200, 250 u 500, Ha
oBreBoguecknx — 200 m 300; ma koHeBomueckux — 100; ma nruneBoguyeckux — 200; Ha
3BepoBoaYeckuX — 250 M. TeppuTopusi caHUTapHO-3AIIUTHON 30HBI JJOJKHA OBITH OJIaroycTpoeHa u
03€JIEHEHA.

3eneHple HACAXKACHHS IMPEAyCMATPUBAIOT MO TpaHUIAM KUBOTHOBOIYECKUX (depm,
BETEPUHAPHBIX IOCTPOEK, MEXAY OTACIbHBIMU 3JaHUSMHU, TPEOYIOIIMMU H30JIALUU OT 00IeH
TEPPUTOPUH, a TakKe BAOJIb JOopor. OHU YIydIlIaloT MUKPOKJIMMAT U CIY>KaT BETPO-CHETOBOM
3amuTon Juist Tepputropun pepm. Haumenblas mupuHa MOJIOCHL JUIsl IPEBECHBIX HACAKICHUM
coctaBisieT 2...5 M, aia kycrapHukos — 0,8...1,5 m.

Tepputoputo g pazMenieHus: GepM U KOMIUIEKCOB BHIOMPAIOT B COOTBETCTBUU C IJIAHOM
OpraHHU3aIlMOHHO-XO035UCTBEHHOT'O YCTPOMCTBA JaHHOTO X03siicTBa. DEepMbI pacroyiaratoT He OJnxKe
200 M OT MarucTpajeil COI3HOTO U PEeCIyOJIMKAHCKOTO 3HaueHus u He Ommxke 100 M oT apyrux
TPAHCTIOPTHBIX MaruCTpaiei.

MuHuManbHble PACCTOSIHUS OT KHUJIOTO CEKTOPA U PAa3pbIBbI MEKAY OTAEIbHBIMU 00ObEKTAMU
(depMbl 3aBUCAT OT OFHECTOMKOCTH CTPOUTENIBHBIX MAaTepHalioB, M3 KOTOPBIX IOCTPOEHBI
nometeHus ¢pepmsl, 1 coctaBisioT 10...20 M.

CanuTapHble pa3pbIBbl MEX1Y MOCTPOWKAMHU, COOPYXEHUSIMU U OTAEIbHBIMH OOBEKTaMH,
pa3MENIeHHBIMU Ha TEPPUTOPUM TMPOU3BOACTBEHHON 30HBI, HA3HAYalOTCS B COOTBETCTBHM C
PEKOMEHIYEMBIMUA HOPMaMHU.

[TocTpoiiku U COOpPY)KEHHsI pacloyiaraloT Ha BbIOpaHHOW TEPPUTOPUM TaK, YTOOBI
obecrieunTh Haubosiee MOJHOE M IIeJIeco00pa3HOe MCIIOJb30BAaHHE IPOM3BOACTBEHHON 30HBI
dbepmbl, Haumboliee HOKOHOMHUYHBIA W II€JeCOO0pa3HbId  MPOW3BOJICTBEHHBIM  IPOIIECC,
MPOrPECCUBHYIO TEXHOJIOTHIO MPOMU3BOJICTBA, TUTMEHUYHbIE U O€30MacHbIe YCIOBHS TPYAA, CBS3b
CMEXHBIX IOCTPOEK M HMX KOONEPUPOBAHME IpPH OSKCIUTyaTalldd HHEPreTHUECKUX M CAHUTApHO-
TEXHUUYECKUX COOPYKEHHUI U TPaHCIIOPTA, pallMOHAIbHOE PAa3MELIEHUE NHKEHEPHBIX CETEH, YBI3KY
MOCTPOEK (pepMBI C OKPY KaIOLIeH 3aCTpoiikoil U penbe)oM MECTHOCTH.

[Tpu mtaHupoOBKE M 3aCTpOWKe TEPPUTOPUU (DEePMbI MM KOMIUIEKCA CIIEeIyeT MaKCUMaIbHO
YKPYIHATh ¥ OJIOKUpOBaTh 37aHUS. BbITOBBIE MOMeENIeHHs AJis MepcoHaja MpeaycMaTpuBaioT B
0J10Ke ¢ POU3BOJICTBEHHBIMU 3JJaHUSIMH.

B mectax Bbe3ma M BXOAa Ha TEPpPUTOPHUIO (epM pPa3MEIIal0T CAHUTAPHO-TIPOITYCKHBIE
MYHKTBI. B cilydae smM300THH Ha 3THX MyHKTaX MPOBOJAT CaHOOPaOOTKH U Je3UH(EKLIUI0 00YBH U
CHENOJSK bl OO0CITYKMBAIOLIET0 MEpCOHaa, a TaKKe TPAaHCIOpTa, NMPUOBIBAIOIIEr0 Ha (epmy.
Mecta mpoxoja U Mpoe310B 000pyAYIOT Ae30apbepamu, MIHMPUHA KOTOPHIX paBHA IIUPUHE IPOX0/a
(npoe3na), mmuua 1...1,5 M u rnybuna 0,1...0,15 M. B nementupoBanHblil mon ne30apbepoB
YKJIQJIbIBAIOT HarpeBaTelbHbIe TPYOB! AJIs MOJO0rPeBa JI€3CPEACTB B XOJIOAHYIO TIOTOAY.
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Ha rtepputopun kaxnaoit ¢epmbl (KOMIUIEKCa) MPEAyCMAaTPUBAIOT THIIOBBIE BETIYHKTHI C
anTeKoH, U30JATOP U MPH HEOOXOAMMOCTH YOOHHYIO IUIOLIA/IKY, @ TAaKKe OMOTEPMUYECKYIO MY
WK 1iedb. Pa3Menene 3Tux 00bEKTOB COTTIACOBBIBAIOT C OPraHaMH BETEPHHAPHOTO M CAHUTAPHOTO
Ha/30pa.

ITocTpoiiku AJ1s1 cogepKaHUs JKUBOTHBIX M IITHIIbI.

Kaxnas ¢gepma (komIuiekc) mpeacTaBisieT coOOOH eIMHBIA CTPOUTENbHO-TEXHOJIOTUUYECKUI
O0BEKT, BKIIOYAIOMIMKA B ce€0S OCHOBHBIE W TMOACOOHBIC TPOU3BOACTBEHHBIC, CKIAJCKHE U
BCIIOMOTaTeIbHbIE TIOCTPOUKHU U COOPYKEHHUSL.

K OCHOBHBIM NpPOM3BOACTBEHHBIM INOCTPONKAM M COOPYKEHUSM OTHOCST IOMEIIEHUs AJIs
KHUBOTHBIX, POJWJIbHBIE OT/AEIEHUS, BBITYJIbHBIE U BbHITYJbHO-KOPMOBBIE IIIOIIAJKU, IOWJIbHBIE
MIOMEILEHUS C MPEAOMIbHBIMY IUIOIAKaMHU U IIYHKThl HCKYCCTBEHHOI'O OCEMEHEHMS.

[ToacoOGHBIME TIPOM3BOJCTBEHHBIMU ITOCTPOMKAMHU CUMTAIOT KOPMOLIEXH, IMOMELICHUs s
BETCPUHAPHOTO OOCIIY)KWBAaHUSI JKUBOTHBIX, aBTOBECBI, COOPYXEHHS MJIS BOJOCHAOXKECHHS,
KaHaJIM3alluy, JIEKTPO- U TEIIOCHAOXEHUs, BHYTPEHHME IMpOE3/bl C TBEPIbIM IOKPBITUEM U
orpaxeHusi pepmbl.

Ckiazickue COOpY)KEHHUsSI BKIIIOYAIOT B ce0sl CKJIaJbl KOPMOB, MOJACTWIIKM M HWHBEHTaps, a
TaK)K€ HaBO30XPaHWJIUIIA U TUIOIIAJIKU (HABECHI) /Il XPAHEHUS CPEACTB MEXaHU3aL1H.

K BcromoraTenbHbIM COOpPYKEHHUSIM OTHOCST CIIy)KeOHbIe M OBITOBBIC ITOMELICHHUS —
300TEXHUYECKYIO KOHTOPY, FapJepoOHbIE, YMBIBAJIbHYIO, 1YIIEBYIO, TyaJeT U Jp.

Bce XKMBOTHOBOJUYECKHE M NTHULEBOMYECKHE MOMEIIEHHS COOPYKalOT B 3aBHCHUMOCTH OT
BUJIAa U CTPYKTYPBI IIOTOJIOBBS, a TAKXKE CII0C00a €ro coAepKaHusl.

[Ipu BbIOOpEe THUIOBOrO MPOEKTAa NPOM3BOJICTBEHHOTO 3[aHUS MNPESyCMaTpUBAIOT
CIIEAyIOIME 300TEXHUYECKHE M HHXKEHEpHble TpeOOBaHUS: NPUMEHEHHE IPOrpPECCUBHOMN
TEXHOJIOTUU COJEpKaHWsl W KOPMIIEHHUS JKMBOTHBIX, oOOecleuyuBaromeil HauOONbIIyI0 UX
MPOJYKTUBHOCT; IIOBBIIIEHWE MPOU3BOAUTEIBLHOCTH TpyJa U CHIDKEHHE CE0ECTOMMOCTH
OPOAYKLMH; BHEJAPEHUE KOMIUIEKCHOW MEXaHW3alMM IPOM3BOJICTBEHHBIX IIPOLIECCOB U
aBTOMATH3allMM YIPABICHUS MAallMHAMU, MEXaHW3MaMH U O00OpYHOBaHHEM, JEHCTBYIOIIMMHU B
MIOTOYHBIX JINHUSAX.

MosnouHoToBapHbIe (epMbl (KOMILIEKCHI) TPOEKTUPYIOT U3 COJIOKUPOBAHHBIX MOCTPOEK, B
KOTOPBIX OOBEIMHEHBI MOMEIIEHUs] OCHOBHOI'O, MOJCOOHOIO M BCIIOMOTaTeNIbHOTO Ha3HAYECHHS.
Taxue 6510ku JenaroT U1l HOBBIMIEHNUS KOMITAKTHOCTH 3aCTPONKHU (pepM (KOMILIEKCOB), a TAKXKe JUIs
COKpALIEHMS NPOTSHKEHHOCTH BCEX KOMMYHMKAIUI U TUIOLIAIN OTPaKI€HUS 3JaHUN U COOPY>KEHUI
BO BCEX CiIydYasX, KOrJa 3TO HE MPOTHUBOPEUUT YCIOBHUSIM TEXHOJOTHYECKOTO IMPOLecca U TEXHUKU
0€30IaCHOCTH, CAaHUTApPHBIM U MPOTHBONOXKAPHBIM TPEOOBAHUAM M LIEI€CO00pa3HO MO TEXHMKO-
SKOHOMHMYECKUM cooOpaxeHusM. Hanpumep, [gouspHOE OTAENEHHE MpU  OECHPUBSI3HOM
COJIep’KaHUU PacIoyiaraloT B OJIOKE ¢ KOPOBHUKAMHU WM MEXAY KOPOBHHKAMHM, a MPeIJOUIbHYIO
IJIOLIA/IKy-HAKOIUTEINb — [I€PEl BXOJIOM B JIOMJIbHBIH 3aJl.

BBITyIbHO-KOPMOBOI1 IBOP M BBITYJIBHYIO IUIOLIAJIKy NPOEKTHPYIOT, KaK MPABUIIO, BIOJIb
I0’)KHOM CTEHBI MOMEIEHUs Ul CcolepkaHus ckoTa. KopMmylikyu pasMemarT ¢ TaKuM PacyeToM,
9TOOBI NIPH UX 3arpy3Ke TPAHCIIOPT HE 3a€3Kall Ha BBIT'YJIbHO-KOPMOBBIE JABOPHI.

XpaHuauia KOPMOB U MOJACTHIIKH PACTIONAraroT TakK, YTOOBl 00ECTIEYNTh KPAaTYaUIIIUMA MyTh,
yI00CTBO U MPOCTOTY MEXaHMU3ALMH 1T0AaYl KOPMOB K MECTaM KOPMJIEHUS, a OJICTUIIKU — B CTOMIIA
1 OOKCBI.

[TyHKT HCKYCCTBEHHOI'O OCEMEHEHHsI COOpYXAaroT B HEMOCPEACTBEHHOW OJIM30CTH OT
KOPOBHMKOB MJIM OJIOKUPYIOT C JOWUJIBHBIM OT/AEICHHEM, a POJWIbHOE OTJENIeHHE, KaK MPaBUio, C
TEJISITHUKOM.

[Tpu mpuBSA3HOM COJEp’)KaHUU CKOTA C MCIOJb30BAaHUEM JIMHEWHBIX JAOWIbHBIX YCTaHOBOK
IUTaH pa3MEeleHHsI IIOCTPOEK M COOPYKEHUH (hepMbl OCTaeTCsl TAKUM XKe, YTO U MPU OCCIIPUBSIZHOM,
HO IIPU 3TOM JIOMJIbHOE OTJEJIEHHE 3aMEHSIETCS] MOJIOUHBIM, @ BMECTO BBITYJIbHO-KOPMOBBIX JIBOPOB
IIPY KOPOBHUMKAX YCTPAUBAIOT BITYJIBHBIE IIOIAJKH I CKOTA.
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B3anMHOe pacnojioeHHe OTAETbHBIX TOMEINEHUH BBIMONHACTCS B 3aBUCHMOCTH OT
TEXHOJIOTUH, clIoco0a cofep KaHusl CKOTa U Ha3HAUYEHUS 31aHUH.

CBuHoBOaYecKkHe ¢epMbl M KOMILIEKCHI, pAacCUUTaHHbIE HAa OTKOPM Ppa3IMYHOIO
IIOTOJIOBbS, MOTYT HMETh NaBWJIBOHHYIO CHUCTEMY 3acTpOMKM WM IUIAHUPOBAaThCS B BUJE
CBHHAPHHUKOB, COJIOKMPOBAHHBIX C KOPMOIIEXaMHU.

[TaBmiibOHHAs cucTeMa 3acTpOMKM MpHUMEHseTcs dauie Bcero. [Ipy 3ToM OGONBIIMHCTBO
MOMEIICHWH Ha (epMe pacmojaraloT OTAEIBHO C COONIONEHHEM YTBEP)KICHHBIX CAHUTApHBIX
pa3pbIBOB MeXJly HUMHU. HenocTaTok naBHJILOHHOTO pa3MeIlleHHs TOCTPOEK Ha KPYMHOH (epme —
pacTSIruBaHWE BCEX KOMMYHHUKALMM, XOTS B 300BETEPUHAPHOM OTHOLIEHMM 3TO Oe30macHee.
[IpennoururensHee OJI0KUPOBATh CBUHAPHUKH C KOPMOLIEXaMHU.

OcHOBHOE  IOMEIIEHHWE CBUHAPHUKA-MAaTOYHUKA COCTOUT U3  TIPYIIOBBIX WU
WH/IMBUYAJIbHBIX CTAaHKOB, @ TAKX€ M3 KOPMO-HABO3HBIX, KOPMOBBIX M CIyXeOHBIX IPOX0a0B. B
3aBUCHMOCTH OT IIMPUHBI CBUHAPHUKA CTAaHKM PaclojararoT B OJIMH, 1Ba WM YETBIPE psja.

OCHOBHOE IIOMEIIIEHNE CBUHAPHUKA-OTKOPMOYHHUKA BKJIIOUAECT B ce0s JIOrOBO, pa3/ielIeHHOE
Ha CEKIUH, U KOPMO-HABO3HBIM MPOXOJA, B KOTOPOM HaXOASITCA KOPMYIIKHM M IOWJIKH.
O/HOBPEMEHHO 3TOT HPOXOJ CIYKUT Ul JedeKkanuu XKUBOTHbIX. IIpu kopmileHMM CBUHEH, BHE
OCHOBHOT'O IIOMEILEHHSI TOCIIEIHEE MTOJIHOCTBIO UCIIONIB3YIOT M0/ JIOTOBO.

JleTHue narepHble NOCTPOMKH MOTYT OBITh CTAllMOHAPHBIMU (OHOPSIIHBIE, 3aKPBITHIE C TPEX
CTOPOH, C OJIHOCKAaTHOW KpBbIIIEH, WIN ABYXPSIHBIE, 3aKPBIThIE CO BCEX CTOPOH, C JIBYXCKATHOMN
KpBbILIeH) U NepeIBUKHBIMU (B BUAE UHAUBUIYAIbHBIX WIN IPYNIIOBBIX CTAHKOB) AJIS INIEMEHHBIX U
HEKOTOPBIX PENPOJAYKTOPHBIX (hepM.

B narepsix cTpoAT momeIneHus Jerkoro TUIa U3 MECTHBIX CTPOMTENbHBIX MAaTEpUaloOB I10
TEM >K€ TEXHOJOIMYECKMM HOpMaMm, 4YTO M i1 3UMHUX mnomeunieHuid. Jlareps oOopyayror
NepeBMKHBIMU aBTONOMIKAMHM, CTOJIOBBIMHU, KaHAJIM3ALMEN U )KIKECOOPHUKOM.

IITuneBogueckne ¢epmbl M (adpukm pasMemaloT KOMIIAKTHO, HA CPAaBHUTEIBHO
HEeOOoJIbLION TEPPUTOPHH, HHOT A JIAXKE B MHOTO3TAXKHbIX 3/IaHUSX.

OcHOBHasi TEXHOJOTHSI COJEP)KAaHWS B3POCIOM NTHUIBI M BbIPALIMBAHUS MOJIOAHSIKA —
kiaeroyHas. CoBpeMEHHble MHOTOSIPYCHbIE aBTOMAaTHU3MPOBaHHBIE Oarapen 00ecreyuBarOT
3aKOHYEHHBIA TEXHOJOTHMYECKUI IMKJI BBIPAIIMBAHUS MOJOJHSIKA M COACP)KAaHUS TTHIIBL
Knerounble Oarapen [Uis pPEMOHTHOTO MOJIOJHSKA MpeaycMaTpuBaroT —OecrepecagouyHoe
BBIPAIlMBaHUE C CYTOYHOI'O BO3PACTa JJ0 IEPEBOJIa BO B3pOCIIOE CTAO.

HanonbHoe BhIpaliMBaHME MOJIOJHSKA M COJAEp)KaHHE B3pOCION NTHILBI Ha TIIyOOKOit
MOJICTUJIKE, TUTAHYATBIX U CETYATHIX MOJaxX NMPUMEHSIETCS, B IEPBYIO OYEPEIb, ISl BOIOIIABAIOIIEH
NTHIIBI, XOTS MHOTAA 3TOT CIIOCO0 UCHONB3YIOT JIUIsl POAUTENBCKOTO CTaja Kyp U JJIs BbIpAllliBaHUS
OpoitiepoB. OT crnocoba coiepaHUs NTHUIBl 3aBUCUT BHYTPEHHSS IJIAHUPOBKA NTUYHHKA U
crcTeMa KOMIUIEKCHOM MeXaHU3aIuH.

Knerounslii crnoco®0 — Haubosee palMOHalIbHBIH W 3KOHOMHYECKH PEHTaOENbHbIM B
yCIOBUAX OOJBIIMHCTBA KIMMAaTHUYECKUX 30H Hameid cTpaHbl. [Ipu KJIeTOYHOM cojep)KaHuu
UCIOJIL3YIOT OaTapeu, B KOTOPBIX MMEETCS] HECKOJIBKO IPYCOB KJeTOK. baTapen ornuvarotcs apyr
OT JIpyra MarepuajoM, U3 KOTOPOTO OHU M3TOTOBJIEHBI, BMECTUMOCTBIO KIIETOK, YHUCIOM U
PacIoyIOKEHUEM SIPYCOB, CTENIEHBI0 MEXAHU3ALMU TPYTOEMKHX IPOLIECCOB.

[TTuy conmepkaT B KIIETKaX, M3TOTOBJIEHHBIX M3 METAJUIMYECKHX NPYTKOB, JEPEBSIHHBIX
IUTAHOK WJIM CHUHTETHYECKUX MarepuanoB. KieTkn MOHTUpPYIOT B OaTapeu wiu KonoHKU. Kaxnas
6arapesi COCTOUT U3 TpeX, YEThIPEX WM MATH SIPYCOB CIIAPEHHBIX KJIETOK. UHCIIO SpyCOB 3aBUCUT OT
rabapuTHBIX pa3MepoB 3JaHus. YacTo NPUMEHSIOT U OJHOSPYCHOE pa3MeIlIeHUE KIIETOK B
NTHYHUKE.

ITon B knerkax pemierdarsld. biaromaps KI€TOYHOMY COAEPKAHUIO — IMOSIBISETCA
BO3MOKHOCTh MaKCHMAJIbHO HMCIOJIb30BATh IUIONIA/Ib U BBICOTY 3/JaHUS, IPUMEHUTh KOMILJIEKCHYIO
MEXaHHM3aIMI0 U aBTOMATH3aUI0 BCEX TPYAOEMKHX MPOIECCOB, a B PE3yJIbTaTe MOJIYYUTh HU3KYIO
ce0eCTOMMOCTh MPOIYKIIHH.
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Brenpenne nporpeccuBHON TEXHOJIOTUH, TPUMEHEHUE HOBBIX KJIETOYHBIX OaTtapeit u Ipyrux
TEXHUYECKUX CPEACTB MEXaHW3allMu U aBTOMATHU3AI[MH [103BOJISIET MOBBICUTH IPOU3BOAUTEIHLHOCTD
Tpyna B 1,5...2,2 pa3a, yBenIUYUTh IJIOTHOCTh MTOCAJIKU NTHUIIHI HA 1 M2 IJIOMIAAHU I10J1a IIOMEIICHUS B
1,5...2,0 pa3a, yBeJIUYUTH IPOU3BOJICTBO SUI[ U MITUYBETO MACA, COKPATUTh CPOKH OTKOpPMA MTHIIbI
Ha MSICO TPHU YIYUYIICHUU KaYECTBEHHBIX MOKa3aTeliel, YBEIIMUUTh YUCIIO MAPTUN, BBIPALICHHBIX 32
roxa, B 1,3...1,5 pa3a, yBequuuTh CpOK IpoaylurpoBanus Hecymku B 1,3...1,5 pasza.

4. OcCHOBHBIE TEXHOJIOTHYECKHE TMpolecchl HAa KUBOTHOBOAYECKHX ¢epmax u
KOMILJIEKCaX.

TexHonoruss  NPOM3BOACTBA  JKUBOTHOBOJYECKOM  INPONYKLIMHM  HAa  COBPEMEHHBIX
MEXaHU3UPOBAHHBIX (epMax BKIIOYAET B ceOsl yCIOBHUA M CHOCOOBI COJEpX aHHUS YKUBOTHBIX,
BOJIOCHA0)KE€HUE, KOPMOIPUTOTOBJIIEHHE, 00pAaOOTKy U NEepepadOTKy MAaTEepHUasoB, YXOJ 3a CKOTOM,
CO3/IaHHE ONTUMAIBHOIO MUKPOKJIMMAaTa B IIOMEUIEHUSIX, BBIOOP TEXHUUECKUX CPEJICTB U PEKUMOB
uX paboThbl, KOHTPOJIb KAUYeCTBA IPOAYKIUH.

JIrobast TeXHOJIOTUSI HEPA3PBHIBHO CBsI3aHA C KOMIUIEKCOM IPOHM3BOJICTBEHHBIX MPOIECCOB U
3aBMCHUT OT BHMJIa U BO3pAcTa >KMBOTHBIX M NTHIBI, HAJINYUS KOPMOB, CTPOUTENIBHBIX MAaTEpUAIOB,
KOHCTPYKLWH MOMEIIEHUN, TEXHUYECKON U DHEPreTUYECKON OCHALICHHOCTH, YPOBHS TEXHHYECKOIO
IIporpecca, a TakyKe Iepe0BOro OIbITa.

[Tpon3BOACTBEHHBIN IPOLECC — 3TO COBOKYIHOCTH ONEpaluii, CBSI3aHHBIX MEX]y COO0H IO
BPEMEHM, MECTY M HA3HAYEHUIO, I1OCJIEOBATEIbHOE BBINIOJIHEHUE KOTOPBIX MPEBPAILAET UCXOJHBIN
IIpeAMET TPYAA B KOHEYHBIA ITPOIYKT.

Onepanuy MOXXHO pa3JeluTb Ha OCHOBHBIE, BCIIOMOraTeibHble M oOchmyxuBaromue. [Ipu
KOMIUIEKCHOM (TIOJTHOM) MEXaHU3allMu BCE IPOU3BOACTBEHHBIE IPOLIECCHI Ha (epMe LEIUKOM
BBINOJIHAIOTCS CHUCTEMOM (KOMIUIEKCOM) MamiuH. [Ipy yacTU4YHOM MexaHM3allMd MalluHbI
BBIIIOJIHSIIOT ~ OCHOBHBIE ~ ONEpallMd  IPOU3BOJACTBEHHBIX  IIPOLIECCOB WM OTHEIbHBIE
IIPOU3BOJICTBEHHBIE IIPOLIECCHI.

ITon KOMIUIEKCHOM MeXaHW3alHWeW B KMBOTHOBOJCTBE CIEAYET IOHMMATh CHCTEMY TaKHMX
MHXEHEPHO-TEXHUUYECKUX U CBA3AHHBIX C HUMHU OPraHU3allMOHHO-TEXHOJIOTMUECKUX MEPOIPHUATHH,
B pe3yJbTaTe BHEIPEHUS KOTOPBIX MOBBIMIAETCS MPOU3BOAUTEIBLHOCTh TPyAa OOCITYXKHBAIOLIETO
NepcoHaja, YBEIMYUBAETCS MPOJYKTUBHOCTh KMBOTHBIX, OOjieryaercs TpyJ pabodux, CHUXKaeTcs
ce0ecTOMMOCTh IPOAYKIIUH.

[Ipy  mammHHOM  cmocoOe  MOMyYeHUs  JKUBOTHOBOJYECKOM — NPOAYKIMM  BCE
MOCJIEZIOBATENbHBIE OIEpali OOBEIUHSIOTCS B HEPA3pbIBHBIA TEXHOJOTMYECKUI IOTOK, T. €.
CO3/1al0TCsI IOTOYHBIE TPON3BOJCTBEHHBIE MEXAaHU3UPOBAaHHBIE M ABTOMATU3UPOBAaHHbBIE JINHUU.

B ’XMBOTHOBOJACTBE B OTIAMYME OT IIOJIEBOJCTBA MPHUMEHSIOT, KaK IPABWIO, CTAlHOHAPHBIE
MaIllMHbl, MOHTUPYS MX Ha (yHAaMEHTaX B *KMBOTHOBOAYECKHX MomemieHusx. s s dexTuBHOM
JKCIUTyaTallud TaKuUX MalluH TpeOyeTrcsd YCTpPOHCTBO KOMMYHHUKAIMKA  (3JIEKTPOCHIIOBOM,
BOJIONPOBOIHOM M KaHAJIM3AallMOHHOM ceTel, TEIIOBBIX Maructpaiedl u ap.). Heobxomumo takske
YUUTBHIBaTh, YTO MAIIMHBI OOCITY>KHUBAIOT >KUBbIE OpraHU3Mbl (3KHBOTHBIX U INTHUILY) U 3TO CO3JAeT
OoJbIIIME TPYAHOCTHU MPU BHEIPEHUU KOMIUIEKCHOM MeXaHU3aIuH.

13



1. 3 Jlekuust Ne3, 4 (4 yaca).

Tema: «MexaHu3aius TEXHOJIOTHYECKUX MTPOLIECCOB MIPUTOTOBJIEHUSI KOPMOB. MoienrpoBanme
TEXHOJIOTUYECKHUX MPOLECCOB)»

1.3.1 Bonpocs! J1ekuum:

1. Opranuzanust KOpMOBOM 0a3bl.
2. Knaccudukanus u xapakrepuctuka kopmon, KJIC, mpemMukcoB.
3. MexaHu3anuus IpUroToBICHUS KOPMOB.
4. I[lepcrieKTUBHBIE TEXHOJIOTHH B KOPMOIIPOU3BOJICTBE
5. KopMonpuroToBuTenbHbIE IPEATIPUITHS

1.3.2 KpaTtkoe coaep:kaHue BOMPOCOB: (/Me3UCHO U3NONCUMb OCHOBHOE COOepICaAHUe
paccmampusaemvix 60npocos)

1. Opranusanus KOpMOBOii 6a3bl.

OnrumanbHOe (QYHKIMOHUPOBAHUE OTpPACIC >KMBOTHOBOJCTBA BO3MOXKHO TOJIBKO IIPH
paMoHaTFHON OCHAIIEHHOCTH XO3SHCTBAa BCEMH OCHOBHBIMH JJIEMEHTAMH €ro MaTepHalibHO -
NPOM3BOACTBEHHOW 0a3bl, B YHUCIE KOTOPHIX IEPBOCTENCHHOE 3HAYCHHWE MMEIOT KOpMa, HuX
KOJIMYECTBO, COCTaB M KaYECTBO.

HesddexTnBHOE UCMONB30BaHUE KOPMOB  SIBWIOCH OJHOM W3 TPUYMH  CHIDKCHHS
MPOAYKTUBHOCTH KUBOTHBIX. B 1996 roxy oT omgHO# KOPOBHI OBLIIO MOJTYYEHO B cpenHeM 1852 kr
MOJIOKa, 4TO B 2 - 3 pa3a MeHblIe cpeqHerofoBeix HajgoeB B EBpone u CIIA. Ilo ouenke Llentpa
SKOHOMMYECKON KOHBIOHKTYPbI pacxoj BceX KOpMOB cHu3micsi B 1,6 pasza, ogHako oOiee
KOJIMYECTBO KOPMOBBIX €IMHHMII, NPHUXOJSIIICECs Ha YCIOBHYIO T'OJIOBY CKOTa, NPAKTUYECKU HE
M3MEHUIIOCh.

Hcxons M3 CKa3aHHOTO, MOXHO CZeNaTh BBIBOJ, YTO CO3/laHHE MPOYHOM U YCTOMYMBOMN
KOPMOBOH 0a3bl — TJIaBHOE YCIIOBHE POCTA MPOU3BO/ICTBA MPOTYKIIMH KHBOTHOBOJICTBA.

Jlnst pocTa Mpou3BOJCTBA KOPMOB HEOOXOIMMO BBIMOJIHATH CIIEIYIOLINE YCIOBHSL:

- CO3/aHWe CHENHAIM3HPOBAHHOW OTPACId KOPMOIPOHU3BOJACTBA C IPHUMEHEHHEM
IIPOrpecCUBHON (HOPMBI OpraHU3alK TPYAA;

- ofecrieueHHe KOMIUIEKCOM MalIMH W OOOpYJIOBaHUS, AaBTOMATH3alMs IPOIECCOB
(ynydiieHus KadecTBa KopMa, CHIDKEHUE TPYAOBBIX 3aTpar);

- pacuipeHHe II0CEBOB KOPMOBBIX KYIBTYp C BBICOKUM COJEpKaHHEM MpPOTEHHA
(JroniepHa, KiieBep, Topox, MOACOIHEYHHUK, COsl, POKb);

- mpuMeHeHHE J(PQGEKTUBHBIX TEXHOJOTUH BO3JENBIBAHHS, 3arOTOBKH, XPaHEHHS U
MIPUTOTOBIICHUS] KOPMOB.

VYaensisi BHUMaHHE MEPOIPHSTHSM TI0 TOBBIIICHUIO TPOIYKTHUBHOCTH KOPMOBBIX KYJIBTYD,
JYTOB ¥ NMacTOUII IPUMEHSETCS] TPU BUJA OpPTaHU3aLUU KOPMOBOI 0a3bl:

- Ha €CTECTBEHHBIX KOPMOBBIX YTOIbSIX;

- B I10JIEBOM CEBOOOOPOTE;

- COYeTaHWE TMPOU3BOJCTBA KOPMOB Ha €CTECTBEHHBIX YrOIbSIX ¥ B IIOJIEBOM
ceBoobopoTe.

He3aBucuMo OT MOYBEHHO-KIIMMATHYECKHX YCIOBHH 30H BBIJICISIOT CIEAYIONINE OCHOBHbLLE
Hanpaeienus pazeumus KOpMOBOH 0a3bl:

- MHTEHCU(pUKAIUS MPOU3BOICTBA KOPMOB B ITOJIEBOM CEBOOOOPOTE (COBEPILIEHCTBOBAHHE
CTPYKTYpbI IOCEBHBIX IUIOIIA/ICH, BO3/IebIBaHNE Hanbojee MPOyKTUBHBIX BHI0B, HCIOIb30BAHUE
BBICOKOYPO’KallHBIX COPTOB U THOPHUIOB, YBEIWYCHHE TUTOIIAH OPOIIACMbIX 3€MEITb);

- BbIIEJIEHHE KOPMOIIPOM3BOJCTBA B OTJAEIbHYIO OTpacib W yaydllleHHEe OpraHu3aluu
Tpyaa (obecriedeHre TpyI0BBIMH pECYpPCaMH M MaTepUATbHO-TEXHUYECKON 0a30i, HOBBIE TIPUEMBI
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TEXHOJOTHH YOOpPKH, XpaHEHHS W TPUTOTOBJIICHHUS KOPMOB C HCIOJIb30BAaHUEM KOPMOBBIX U
0EIKOBO-MHHEPAIBHBIX  JI00aBOK, XHUMHYECKHMX KOHCEPBAaHTOB, CHHTCTHYECKHX  OCJIKOB,
AHTHOUOTHKOB  MUKPOJJIEMEHTOB).

2. Knaccugukauus U XapaKTepHCTHKA KOPMOB

Kopma — 310 cnenmanbHO TPUTOTOBJICHHBIC, (DU3UOJOTHUECKH MPUEMIIEMBIE MPOIYKTHI,
coJiepKallye MUTaTeIbHbIE BEIIeCTBA B YCBOsIeMOH (popMe 1 He OKa3bIBAIOLINE BPEAHOIO ACHCTBUS
Ha 3/J0POBBE JKUBOTHBIX M KaUECTBO MOJIY4aeMOM OT HUX NMPOIYKIUH.

Knaccugurayus kopmos:

1. Kopma pacTUTENBHOTO NPOUCXOKIACHUS:

CouHble (3es1eHble, CUIIOC, CEHaX, KOPHEIIOoAb!, OaxueBble, KiyOHemnoabl. Coaepxar B CBOEM

coctase 6oiee 40 % Bozbl);

I'pyObie (ceHo, conomMa, MsKWHA, BETOYHBIM, APEBECHBI KOpM — cojepxar Oonee 19%

KJIETYATKH);
KonneHTpupoBanHbie (3€pHO, CEMEHA, KMbIX, IIPOTHI U J.p. — COJIEp’KaT B OJHOM KHJIOTpaMMe
Maccel 6onee 0,6 kopm. Ex.);
2. Kopma J>XMBOTHOTO MpPOUCXOXICHHUS (MPOLYKTHI IepepabOTKH KUBOTHOBOAUYECKON
MPOIYKIIMH, PbIOBI U MOPENPOAYKTOB — MOJIOKO, MSICOKOCTHAsl MyKa U 11.p.);
3. OcTaTku TeXHUYECKUX NTPOU3BOACTB (CIIUPTOBOrO, CAXapHOT'0, MACIOXKHPOBOI0);
4. Ilumeble 0TX0AbI (OT OOIIECTBEHHOI'O MUTAaHUS U HACENEHHUsS JUIsl OTKOpMa CBUHEH.
[TuieBbie 0TX0/bI IO OOIIEH MUTATEILHOCTH HE YCTYIAIOT 3€JIGHOMY KOPMY);

5. buonormyecku axTuBHbIE J00aBKM (BUTAMUHHBIE, (PEpMEHTHBIE, TOPMOHAJIbHbBIE

npenaparsl);
MuHepanbHbIe KOPMA;
CunTeTnyeckue npenapaTsl (MOUYEBUHA, JPOXKKH U .D.);

8. KomOukopma u kopmocMecH (3TO CIEUUAIBHO IPHUTOTOBIEHHBIE CMECH KOPMOB U
KOPMOBBIX JJ00aBOK, COalaHCUpPOBaHHbIE MO COJACPKAHUIO MUTATENbHBIX BemecTB 50
Pa3IMYHbIX UHTPEIUEHTOB).

Xapakmepucmuka Kopmos:

1. IlpoucxoxneHue (pacTUTENbHOE, MHKPOOMOJOTMYECKOIO M XHUMHYECKOIO0 CHHTE3a,
KOMOUWHUPOBAHHOE);

2. Cocras:

XUMUYECKHH (CopeprkaHue OpraHMYeCKMX M MUHEPAJIbHBIX BEIECTB)

MEeXaHUYECKUH (UUCI0 KOMIOHEHTOB, OJJHOPOIHOCTb, Pa3MepPbl YaCTHI] U T.1.)

3. IluratenbHOCTH:

sHepreTHyeckas (IO COAEPKAHHWIO KOPMOBBIX €IMHHUIl. 3a KOPMOBYIO €IMHHUIY MPHUHSITO
MUTATENbHOCTh OJJHOTO KHJIOTpaMMa CyXoro (CTaHAapTHOTO) OBca, SKBHUBajJeHTHas 1414
kayu (5929,4 /1) sHEepruu wiv OTI0KEHUIO B TEJIe OTKOPMOUYHOTO BoJia 150 Kr xupa);

MPOTEUHOBAsH (KOJIMYECTBO NIEPEBAPHBAEMOT0 NMPOTEUHA B 1 KI. KOpMa, a TaKXkKe MO COJEP>KaHHIO
nepeBapuBaeMoro nNpoTerHa B pacyeTe Ha | KopM.ell. KopMa B pallloHe);

4.  TlepeBapuMOCTb XapakTepu3yeTcst Koa(pPUIIMEHTOM NepeBapUBAEMOCTH:

~No

3. MexaHu3anusi IPUroTOBJICHUS KOPMOB.

[TpuroroBneHre KOPMOB — OJIHAa U3 Hauboyiee TPYJOEMKHX OIepaluil B )KUBOTHOBOJCTBE. B
YCIIOBUSIX HEMEXaHU3UPOBAHHBIX (pepM oHa noromaeT 10 40-50% Bcex TpyOBBIX 3aTpaT, UIYLIUX
Ha TPOM3BOJCTBO JKMBOTHOBOJYECKOW mponykuuu. OCOOEHHO BeIMKH O3TH 3aTpaThl B
CBHUHOBO/ICTBE, I'Ie IPUTOTOBJIEHUE U pa3/laya KOPMOB SIBJISIFOTCS OCHOBHBIMH OIEPALUSIMH.
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Mexanuzayusa npucomosienus KOpmos — 3TO IPUMEHEHUE CUCTEMBI MAIIUH Ul TOATOTOBKH
KOPMOB Tiepe]] CKapMIIMBAHUEM HX >KUBOTHBIM C LIETIBI0 3aMEHbI MAJIOMPOU3BOAUTEILHOTO PYYHOTO
TpyZia MEXaHM3UPOBAHHBIM U TOBBIIICHHS Ka4ecTBa 00pabOTKH KOPMOB.

B coueranum c¢ nmepenoBBIMH CHOCOOAMM  COJAEp)KAHHUA CKOTAa MEXaHU3UPOBAHHOE
IIPUTOTOBJIEHUE KOPMOB HAa OCHOBE PALIMOHAIBHOM TEXHOJIOTHMHU SIBISETCS OAHUM M3 Ba)KHEHIIMX
YCIIOBUH  TOBBILIEHUS  NPOU3BOAUTENBHOCTH  Tpyda M CHHOKEHHS  CE0ECTOMMOCTH
KUBOTHOBO/JUYECKOM MPOTYKIUH.

Opranusm )XUBOTHOTO NiepepadaThiBaeT B MPOAYKILHIO Bcero auuib 20...25 % sHepruu kopma.
[Tpumepno 30...35% osHeprum TpaTtuTcss Ha (HUIUOJIOTMUYECKHE HYXKABI, & OCTaJbHAas YacThb B
HEYCBOEGHHOM BH/I€ BBIJICIISETCS C OTXO/IaMHU.

3ajaua MPUTOTOBJICHUS KOPMOB K CKapMIIMBAaHUIO 3aKJIIOYAETCS B TOM, YTOOBI YMEHBIIUTH
MOTepU DHHEPruu KOpMa IIyTEM TMOBBIIICHUS €ro MUTaTeNIbHOM IEHHOCTH, MOEIaeMOCTH,
nepeBapuMocTd U ycBoeHHs. OOpaboTka KOPMOB B IPOLIECCE NMPHUTOTOBICHUS HPEAYHPEKIACT
3a005ieBaHUs KUBOTHBIX, YHHUYTOXAET BPEAHOE BIHUSAHHE HEKOTOPHIX KOPMOB Ha KayecTBO
MPOJIYKIIMH.

O6paboTka KOPMOB 3HAYUTEIHHO PACHIMPSET BO3MOXKHOCTU HCIIONB30BAHUS PA3IUYHBIX
KOPMOBBIX CMe€cell C MPUMEHEHMEM B KaueCTBE KOMIIOHEHTOB MAJIOLIEHHBIX IpyObIX KOPMOB,
OTOPOCOB U OTXOJIOB C.X. POU3BOJICTBA, MPEANPUATUN MUILEBOI MPOMBIIIIEHHOCTH, TEXHUYECKUX
u Jp. npousBoAcTB. KopmocMecu oxoTHee M MOJHEE MOENAIOTCA KUBOTHBIMHU. B pesynbrare
MPOJYKTUBHOCTh JKUBOTHBIX yBenuuuBaeTcs Ha 7-10%, a pacxon kopMa Ha €IWHUILY TPOAYKIIUU
camxaetcs Ha 15...20%. DT0 5KOHOMUT 3€pHO U KOMOMKOpPMA.

Pa3nuyaroT: MexXaHMYecKue; TeIUIOBbIe; XHMHUYECKHE U  OHOJNOTMYECKHE  CIOCOObI
IIPUTOTOBJIEHUS] KOPMOB.

B coBpeMeHHBIX MEXaHM3UPOBAHHBIX KOPMOIIEXaX HA KPYIHBIX KUB. pepMax M KOMILIEKCAX
LIMPOKO MPUMEHSIIOT KOMOMHUPOBaHHBIE CIIOCOOBI 00Pa0OTKM KOPMOB: MEXaHHUYECKUE C TEIIOBOM,
XUMHUYECKON U OMOJIOTHUYECKON 00pabOTKOMA.

K MexaHW4YeckHM croco0aM TPUTOTOBJICHUS OTHOCSTCS OYHMCTKA, MOWKA, IMOTPSXHWBaHUE,
IpoceuBaHue, OTBEUBAHME, pPE3aHUE, ApOoOJIEHHE, pacKajblBaHWE, pa3MUHAHHE, CMEIIUBaHHE,
J03UPOBaHUE, UCTUPAHKE, TUTIOILIEHUE, IPECCOBAHNE, IPaHyIUpOBaHNEe, OPUKETHPOBAHUE U JIP.

[IpumeHnsieTcs kak Ha MEJNKMX TaKk M Ha KPYNHBIX KOMIUIEKCaX, B KOpMoOIleXaX M Ha
KOMOHKOPMOBBIX 3aBO/IAX.

K TtemnoBelM cnoco0aM OTHOCAT: 3alapuBaHue, 3aBapuBaHHUe, CYIIKa, BbIIApUBaHUE,
Mo/IPKapuBaHKe, BbINEUKa, MaCTepU3alUs U Ap. JJIs BCEX BUJIOB KOPMOB.

XUMHUYECKUE CIOCOOBI - THIPONIN3, 00paboTKa I1e104bl0, KUCIOTaMH, KayCTHYECKON COJI0N U
aMMHaKoOM, U3BECTKOBaHME, KOHCEpBHUpOoBaHME. Mconb3yroT pexe n3-3a TPYIHOCTEH CBA3aHHBIX C
HCIIOJIb30BAHNEM U XPAaHEHUEM aKTHBHBIX BEILECTB.

buonoruueckne cnocoObl - CHIOCOBAaHWE, 3aKBALIMBAaHUE, OCOJAKMBAaHUE, JPOACKEBAHHE,
npopamyBaHue M Jp. OCHOBaHbl Ha BO3JAEHCTBMM Ha KOPM MOJIOYHO-KUCIBIX OaKTepHii,
JPOXKEBBIX KJIETOK M APYTUX MUKPOOPTaHU3MOB U (PEPMEHTOB. DTU CIIOCOOBI MOTYUYHIN IIHPOKOE
pacnpoCTpaHEHUE, TaK KAaK OHM IO3BOJSIOT YJIYYIIUTh MUTATENIBHYIO LEHHOCTb, MOENAEMOCTh U
COXPAHHOCTh KOPMOB.

be3 Mexannueckoro croco6a 00pabOTKK HU OJIMH U3 MOCIEAYIOIIHUX CIIOCOOOB HE BO3MOXKEH.

Texnonocuueckue cxemvl NPUOMOoBIeHUsL 2PYObIX KOPMOS.

1. u3MenbyeHHE — JO3UPOBAHUE - CMEIINBAHUE.

2. W3MeJbUeHHE — 3allaprBaHue - JO3UPOBAHUE — IPOMOIKEBAHKE - CMEIINBaHUE.

*[107ja4a U3MEIbYEHHOTO KOPMa B CMECHUTENb-3alIaPHUK

*TIEpBOHAYaJIbHOE NepeMelnBanme B TeueHun 30 MUHYT nipu Temnepatype 90-95C

soxstaxaenue 1o 50-55 C

*()epMEHTUPOBAHNE HE MEHEE JBYX YaCOB

*BBEJICHHUE JPOXIKEBOM CYCIIEH3UU

* BTOPUYHOE OXJIaxaeHue a0 28-32 C
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[Ipouecc npoxxeBaHust He MeHee 6-8- yacoB (DwibM 1)

3. u3MenpueHHEe — Ouosormueckas (OMOXUMHUYECKas) WM XHMHYecKas o00paboTKa-
JO3UPOBAHUE - CMEIIUBAaHUE. (PUITHM)

[Ipu nepepaboTku cera 6 mMyKy: n3MenbueHue (JuMHa pe3ku §...12 MM.), - cylka, - pa3MoJl —
J03UPOBAHUE — CMEIINBAHHUE.

Ecnu ceno mocratouHo cyxoe: pa3mMoi — J03UpOBaHUE — CMEIIMBaHUE.

Texnonocuueckue cxemovl NPULOMOBIEHUS COUHBIX KOPMOB:

1. Moiika — U3MeNbYeHUE — JO3UPOBAHUE — CMEILIMBAHUE.

2. MoOWKa — 3amapuBaHWe — Pa3MHHAHHUE — M3MEIIBYCHHE - JO3MPOBAHHE — CMEIIMBaHUE.
(bumpMm)

3. MoliKka — U3MeNbUCHUE — JO3UPOBAHUE — APOXKIKEBAHUE - CMEIIIMBAHHUE.

Texnonoeuueckue cxemvl NPUSOMOBIeHUSL KOHUEHMPUPOBAHHBIX KOPMOB:

1.  oumcTka — U3MENbUYCHUE — JO3UPOBAHUE — CMEIIUBAHHUE.

2. OYHMCTKAa — WU3MENbUYCHHE — OCaJAKHBAHUE (IPONOKEBAHHME) — JO3UPOBAHUE -
CMEIINBaHHUE.

3. OYHMCTKAa — UW3MEJNbYEHHE M [O3MPOBAaHHWE — CMEIIMBAaHWE — TPaHYINPOBAHHE
(OpukuTHpOBaHUE).

4.  ouduCTKa — IpOpalliBaHUE.

HezaBucumo oOT BHAA, Ha3HAYeHUS U CHOCOOOB IPUTOTOBJIEHUS, KOPMa OTBEYAIOT
CJIEAYIOIIMM OCHOBHBIM TPEOOBaHUSAM:

1. Hanuuue HEOOXOAMMOIO KOJIMYECTBA JOCTYNHBIX JJIsi IE€PEeBapUBAaHUS U YCBOCHMUS
[IATATEIbHBIX BELLECTB.

2.  OTcyTCTBHE BPEIHBIX U SIOBUTHIX BEUIECTB.

3. BbIcokue BKycOBbIE€ KauecTBa U IIPHUBJIEKATEIbHbINA BHEIIHUM BUJ] U 3am1ax.

4. B03MOXXHOCTb JJIUTEIILHOTO XPaHEHUSI

B coorBercTBUM ¢ 3TUMHM TpeOOBaHMSIMHU ONPEAEICHbI CIEAYIOIINE 300mexHUuyecKue
mpedo6anus K MauuHam Osl nPU2OMmosieHusl KOpMOos:

1. KoHcTpykiuss MamuH A0DKHA OBITH MPOCTOM MO YCTPOMCTBY, HAACKHOW H
y100HOH B KCIUTyaTallH.

2. MallMHAa WJIM arperat JO/DKHBI OBbITh YHOOHBIMH JJISi arperaTupoBaHUs C
AJIEKTPOIBUTATEIISIMH.

3. MAaIIUHBI U1 U3MENbUEHUS] KOHIIEHTPUPOBAHHBIX KOPMOB JOJKHBI 00€CIIeurnBaTh
KaK KpyIHYIO, TaK U MEJIKYIO CTeTIeHb U3MellbueHus. Pacbil U moTepu KopMa Mpu U3MENIbUCHUH HE
JOMYCKaIOTCA.

4, MpU TIPUTOTOBJICHUH CEHHOW MYKH YaCTHUIIBI MU3MEIHUYEHHOTO0 KOpMa JJIsi CBHHEH
HE JOJDKHBI MPEBBIIIATh 2-2, MM, a JUJIsl OTULBEI — 1 MM.

5. MalIuHbl M arperartsbl IS MPUTOTOBJICHUS KOPHEKIYOHETUIOJOB JODKHBI UMETh

MIPOU3BOIUTENILHOCTh, COOTBETCTBYIOIIYIO pa3oBOM pasmaue kopma 1o ¢depme. JlnurenbHOE
XPpaHCHUEC TIPHUIOTOBJIICHHBIX K CKapMJIIMBAHHWIO KOPMOB HC JOITYCKACTCA. HpI/I MOﬁKe, a TaKXeE
M3MENbYCHHs] KOPHEKITYOHEIIOJ0B HE AOMYCKAIOTCS MOTePH MUTATENBHON YacTH KopMa ¢ MOSYHOM
BOJION M B pab0YMX OpraHax MalluHBbI.

6. IpU U3MENbYEHUH TPYOBIX KOPMOB Ha COJOMOCHIIOCOPE3KAaX U COJOMOpPE3Kax
YaCTHUILbI U3MCIIBYCHHOI'O KOpMa HE AOJIKHBI IIPEBBIIIATE OIMMPEACTICHHBIX PasMEPOB.

MalIMHbl I TPUTOTOBIIEHUS KOPMOB JIOJDKHBI OBITh CHAOXKEHBI MPEAOXPaHUTEIBHBIMU
YCTPOWCTBaMH, 00ECTIEIYNBAIOIIMME 0€30MacHYI0 padoTy 00CTyKMBAIOIIETO IMepCOHAA.

4. IlepcneKTHBHBIEC TEXHOJIOTHH B KOPMOIIPOU3BO/ACTBE

OKOHOMUYECKAs Sq)(i)eKTI/IBHOCTB MCXaHU3alu MPUTroTOBJICHUA KOPMOB BO MHOT'OM 3aBUCHUT
oT BBI60pa MallrH, OpraHu3anuu Tpyda, MCTOAOB KOPMIJICHUSA U COACPIKAHUA KUBOTHBIX U
TEXHOJIOTHU IMOATOTOBKH KOPMOB K CKapMJIMBAHUIO.
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Jlyis BBITIOTHEHUSI OJHUX M TEX K€ OMNepaluid, CBSA3aHHBIX C MPHUTOTOBICHHEM KOPMOB,
MIPOMBIIIJICHHOCTh BBIITYCKAET CaMble pa3HOOOpa3Hble MaluHbl. Hampumep, ans u3MenbueHus
COJIOMBI MO>KHO HCIIOJIb30BaTh COJIOMOPE3KY, CHJIOCOPE3KY WM YHHUBEPCAIbHYIO APOOMIKY U T.J.
Kpowme Toro, umerorcsi yHuBepcaabHble MalIMHbI, KOTOPHIE MOT'YT BBIMOJIHITH HECKOJIBKO OMepanuit
I10 IPUTOTOBJIEHUIO KOPMOB.

B coorBercTBUM CcO cxeMoll BbhIOMpaeM TEXHOJOTHYecKoe obopynoBaHue. B ycioBusix
COBPEMEHHOT'0 >KMBOTHOBOJCTBA KOpPMa IPUTOTABIMBAIOT IEHTPAIU30BAHHO Ha KOMOHMKOPMOBBIX
3aBoJjaX WJIM B KPYIHBIX KOpMOIleXaXx KOMIUIEKCOB. MX gjocraBka B XO34icTBO Ha (epmbl
LeHTpanu3oBaHa. [lo3ToMy OTAEIbHBIE TEXHOJIOTMUYECKUE OIEpalMM HCKIIOYalT U3 padoThl Ha
dhepmax (M3MEIHLYCHUE U CMEIIMBAHUE)

TexHonornueckoe o00OpyAOBaHHE MpeIHA3HAUYCHHOE JUISI MPUTOTOBICHHUS KOPMOB K
CKapMIJIMBAaHUIO KJIacCU(PULUPYETCS:

a) o BUAY 00pabaThIBa€MbIX KOPMOB (M3MEJIBYUTEIH IPyObIX KOPMOB, KOPHEPE3KH U JIp.);

0) MO XapakTepy BBIIOJHSAEMBIX TEXHOJOTHYECKHX oOlepanuii (IpoOMIIKH, CMECHTENH,
U3MEJIbYUTENH, 3allapHUKU-CMECUTENN);

B) MO TUIly pabouyero opraHa (CUTOBBIE CEMapaTOpPbl, MOJIOTKOBBIE JIPOOMIIKH, IIHEKOBHIC
J103aTOPHI).

[Ipy mpUTrOTOBIEHUH TPYOBIX KOPMOB OOBIYHO MPUMEHSETCS MEXaHU4YecKas, TerioBas,
XUMHUYECKas U Omosiornueckas oopadborka.

[Tpu u3MeNbYEeHUN MPUMEHSIOTCS CIEAYIOIINe MalIuHbI (puc. 1):
mmenbuntenu UI'K- 30b, Bonraps, UT'K-30b;
nu3Menpuureis - cmecuresib MCK-3;
u3MenpunTenu — apoounku UPT-165, JIUTI-2;
cosnomocuiiocopesku PCC-6,0 b;
yHuBepcaiabHble arperatsl AIIK-10A
TennoBas 06paboTka MPOBOIUTCS VIS pa3MsrdeHus: X BOJIOKOH. [Iporecc 3anapuBanusi COCTOUT B
CIIEYIOILEM: U3MeNIbYeHHasi cojoMa cMauuBaeTcs ropsiueit Bogoi (80...100 nmurpos Ha 100 kr) u
YKJIaJIbIBAa€TCSI B €MKOCTH, 3aT€M €MKOCTH 3aKphIBAIOTCS W mojaercs map. [IpomapuBanue miurcs
30...40 MuHYT, cCYMTasi C MOMEHTA, KOTJIa ITap HAYWHAET BBIIETATCSA U3 eMKOCTH. Uepes 4...6 yacoB
B TEIJIOM BUJI€ CKapMJIMBAIOT CKOTY. 3amapHUK — cmecutenb C-12.

Xumuueckuit crmoco6. O6padoTka MPOU3BOAUTCS PACTBOPOM €IKOTO HATpUs (KayCTHUECKOM
COJIOi), OKMCH KaJIbLIHs, aMMHAYHOM BOJIOM, WITH KUJKUM aMMHAKOM.

JlJ1s IpUrOTOBIIEHUS] KOPHEKIYOHEII0A0B:

KOPHEKITyOHEMOMKH;

M3MENbUYUTENN;

3aMapHUKU-CMECUTEIIN;

BapOYHbIE KOTJIBI;

Moiika-kopHepeska UKC-5M;
n3MenpunTens-kamueynosutens UI'K-30b

KoHIieHTprpoBaHHbIE KOpMa

OuMcTKa OCYHIECTBIISAETCS IpPHU IMOMOLIM CHUTOBBIX, BO3AYIIHO-CUTOBBIX W MAarHHUTHBIX
cernapaTopoB.

CuUTOBBIE cemapaTopbl OUYMIIAIOT 3€PHO OT PA3JIUYHBIX MPUMHCEH NyTeM pa3JeleHus
pUMecel myTeM pa3zefeHus 0 IIMPUHE U TOJIIIMHE Ha pelieTax ¢ KPYribIMU U MPOJ0ITrOBaTbIMU
OTBEPCTHUSIMHU.

Bo31ylIIHO-CUTOBBIE OYMINAIOT 3€PHO IO JUIMHE, IIUPUHE U aDPOAMHAMUYECKUM CBOMCTBAM.
Kpowme perier umMeroTcst JOMOJHUTENIbHBIE BEHTUISTOP U THEBMOCENApUPYIOIINI KaHal.

MarHuTHble cenaparopbl JUIsl BBIACIEHUS METaTU4ecKHX mpuMeceil. YcCTaHaBIMBAIOT
MarHMTHBIE CEeMapaTophbl Nepe ApoOuIKaMu, TPaHyJISITOPAMH UITH TTOCJIE CMECUTEIEH.
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Jna ounctku npuMeHsoT cenaparopsl Tuna MK n MKA, BbIIIOJIHEHHBIE B BUJE KOJIOHOK C
MOCTOSIHHBIM MAarHWTOM, MAarHUTHBIE ammapaTtbl Tuna MA, 3JeKTpOMarHuTHbe OapabaHHbBIE
cenaparopsl Tuna M, CO u BCD, a Takxke JIEHTOUHbIE AIEKTpOMarHuTHble cenapatopsl JJI-1c.

OpHa u3 TNIaBHBIX TEXHOJIOTHYECKHUX ONepaluii MOJArOTOBKU KOHIICHTPUPOBAHHBIX KOPMOB K
CKapMJIMBAaHUIO — WX U3MelbyeHue. PaBHOMEpHOE M3MeIbueHHE KOpMa CIIOCOOCTBYET JydIlIeMy
YCBOCHUIO MUTATENIBHBIX BEIIECTB, CHIDKEHUIO 3aTpaT SHEPrUH >KUBOTHBIMU Ha Pa3KeBbIBaHUE, a
TaKKe JIy4IIeMy CMEIIMBAaHUIO UHTPEUCHTOB MPHU TOJTOTOBKE KOMOHMKOPMOB.

B cooTBeTcTBUU € 300TEXHUYECKUMH TPEOOBAHUSIMU MPUCYTCTBHE MBUIEBUAHON (pakluu KopMa
HE JOJDKHO mpeBblaTh 2 ... 3 %, Tak Kak MbUICBHAHBIC YACTHUIBI TUIOXO CMAaYUBAIOTCS CIIFOHOM
KUBOTHBIX U XKEJyIOYHBIM COKOM H IMOATOMY ILJIOXO MepEeBapUBAIOTCS.

Paznuuaror nomon: Toukuit (crenens nomona M = 0,2 ... 1,0), cpenuuit (M = 1,0 ... 1,8 MM) u
rpyosrii (M == 1,8 ... 2,6 mM). CTeneHb TOMOJIa ONPENCISAIOT SKCIEPUMEHTAIBHBIM TIyTEM C
MOMOIIBI0 PELIETHOT0 KJacCH(PUKATOpa, COCTOSINEro M3 Habopa CUT C OTBEPCTHAMHU PAa3TUUHBIX
nuamerpoB. HaBecky mnpoOGHOoro momosa wmacco 200 ... 400 r mpocewBarOT Ha PEHICTHOM
knaccuukarope. Opaknuio ¢ KaXIOro pemera (CUTa) B3BEIIMBAIOT C TOYHOCTHIO A0 1 T, a 3aTeM
MOJICYUTHIBAIOT CTENIEHB MIOMOJIA TI0 (hopmyrie
M = (0,5P, + |,5P; + 2,5P, + 3,5P3)/P
rne Pp — mMacca ¢paknum Ha aHe KopoOkum kiaccudukaropa; Pi; Py; P3— macca dpakmuid,
OCTaBIIMXCS HAa CUTaX C IMaMETPOM OTBEPCTHI COOTBETCTBEHHO 1, 2 1 3 MM;

P — macca HaBeck# poOHOTO TOMOJIa

B xopMornexax ¥ KOPMOIPUTOTOBHUTEIBHBIX OTACICHHUSIX (EepM MPUMEHSIIOT MOJIOTKOBBIC
apoounku KAVY-2,0, KIM-2,0, AKY-1,0, ®-1M, IJM-5,0, 6e3pemernyto npobunky Jb-5 u
Apyrue, Uid U3MeNbueHusi cojied MukposnemeHToB — apoounku tuna JJK, Al-JJII u ap.
KoM6ukopMoBbIe 3aBOJIbI OOJIBIION MOITHOCTH 000pyayroT apoOwikamu tuma Al-JIAI-5 u Al-
JJIP-10 mpou3BoguTeIbHOCTRIO S ... 10 T/4.

Hanpumep, Oe3pemernas npobunka J[b-5 mpenHasnaueHHas Ais u3MelnbyeHHS (ypakHOTO
3epHa BIAXXHOCTHIO 710 17 %. OHa cocTOAT U3 TpeX YacTeil: ApOOHIIKY, 3arPy309HOTO M BHITPY3HOTO
mHekoB. Kaxknaas yacTh WMeeT WHAMBUAYAIbHBIH NPUBOJ OT dyeKkTponaBuratens. JlpoOumnka
BBIITYCKaeTCs B IBYX UCHOMHEHUsIX: [|b-5-1 — ¢ 3arpy304HBIM U BBITPY3HBIM mIHeKamu U J{b-5-2 —
0€3 3arpy304HOI0 ¥ BHITPY3HOT'O IITHEKOB.

~—o Jepie, wipom
~—oNGYINIE Yacmulyb!
——— MEANUE YTCTUY O]
~—G30YX

’KepHoBble U 1IApOBBIE MEIBHUIIBI MPUMEHSETCS HapSAY C MOJIOTKOBBIMH JPOOMIKAMU
JUIL U3MENIbYeHHS KOHIIEHTPUPOBAHHBIX KOpPMOB. PaGoume opraHbl TakKMX MENbHHI — >KEPHOBA,
M3TrOTOBJIEHHBIE U3 LIEJIBHOIO KaMHSI MJIM KPOILIKU TBEPABIX MOPOJ, KPEMHUS, KBapla, KOpyHIa U Jp.
MenpHuIBl paboTalOT MO MNpUHUMNY pacTupaHus. CTeneHb MOMOJa peryaupyercs 3a Cuer
M3MEHEHHUS YacTOThI BpAIllEHUs KEPHOBOB U 3a30pa MEKy HUMHU.

OcHoBHasl 3ajjaya KOPMOIIPUTOTOBUTENBHBIX MPEANPUATUNH — CO3/IaHUE HENPEPBIBHON
MOTOYHON TEXHOJOTMYECKON JIMHUK: TI0JIe — XPaHWIUIIE — KOpPMOLEeX (3aB0Jl) — KOpMyIIKa. JTa
3ajjaua MOXeET OBITh pellleHa Ha OCHOBE COBPEMEHHOW TEXHOJIOTMM M KOMIUIEKCHOM MeXaHM3aluu
IpU TOJTrOTOBKE KOPMOB K CKapMJIMBaHMIO. B 3aBUCHMMOCTH OT oObeMa paboT U TEXHOJIOTHH
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IPUTOTOBJICHUSI KOPMOB TPUMEHSIOT OAHY U3 Tpex (opM opraHu3anuu NPOU3BOACTBA!
KOPMOIIPUTOTOBUTENLHOE OTAEICHUE, KOPMOIIPUTOTOBUTEIbHBIN 11eX 1 KOMOMKOPMOBBIH 3aBOJ.

S. KopmonpuroroBuTeJIbHbIE NPEINPUATHS

KopmonpuroroBureabHble 0TAeJeHHsI MOTYT OBbITh COCTABHBIMM YacTAMHU KOPMOLIEXOB U
3aBOJIOB WJIM € CaMOCTOSITEJIbHBIMH TPEANPHATHSIMU Ha >KMBOTHOBOJYECKMX (epmax mpu
pa3dbpOCaHHOM PACHOJIOKEHUN >KUBOTHOBOJYECKUX MOCTPOEK M YAAJICHUU MX OT KOpMOLEXOoB. B
3aBHCUMOCTH OT BHJAa CKOTAa W HAJMYUS KOPMOBOW Oasbl CTPOST OTAENCHHS A 0O0paboTKH U
MOJrOTOBKM K CKapMIIMBAHUIO TPYOBIX, COYHBIX, KOHLIEHTPHUPOBAHHBIX KOPMOB, IOJIYYEHUS XJIO-
peIuIbl, TPaBSIHOW MYKH, )KUJIKMX KOPMOBBIX JIPOKKEH U JP.

KopmonpuroroBure/ibHble HeXu — 3TO MOAPA3IEICHUs KUBOTHOBOJUECKUX (BepM Hin
KomIuiekcoB. OHU OOCITYXKMBAIOT (epMBI, PACTIOIOKEHHBIE HEMOJANeKy IpYyr OT JApyra, 4TO
1103BOJIsIeT Oos1ee H3PPEKTUBHO UCIIOJIb30BaTh SHEPIHI0, 000PYJOBAHNE U TPAHCIIOPTHBIE CPEJCTBA.

Kopmomexu knaccupuuupyroT no psiny npusHakoB. [1o Ha3Ha4eHHIO WX MOAPA3ACISAIOT HA
YHUBEpPCAJIbHBIC U1 HECKOJIBKUX OTPACIEH KMBOTHOBOJCTBA M CIIELUAIM3UPOBAHHBIC JUISI OJHOTO
BUJA epM KPYIHOI'O POraToro CKOTa, CBUHEN WM NTHUIIBL.

I[lo Buay DOpPUrOTOBISEMBIX KOPMOB  Da3IM4yalOT KOPMOLEXH JUIsl  MOJIY4YCHMS
MIOJIHOPALIMOHHBIX KOMOHMKOPMOB, JJIsi [PUTOTOBJIEHUS BIAXHBIX KOPMOBBIX CMeceH, s
IIPUTOTOBJICHUSI IPAHYIMPOBAHHBIX U OPUKETUPOBAHHBIX KOPMOCMECEH Ha OCHOBE TPYOBIX KOPMOB.

[Io TexHOJOrMM IPUTOTOBJICHUS KOPMOB pa3IMYalOT KOPMOLIEXH Ui TEIUIOBOM,
XUMHUYECKOH M OHonorndeckoi oopaboTku kopMmoB. K HUM OTHOCAT KopMmouexu A 00paboTKU
COJIOMBI, IPUT'OTOBJICHUS CMECEH € UCITOJIb30BAHUEM ITHILEBBIX OTXOM0B U Jp.

[lo nmpuHuLMDy paOOTBI KOPMOLEXH MOTYT OBITh C HENPEPHIBHBIM INPUTOTOBICHUEM U
BBIJIaY€ KOPMOBBIX CMecCed W mepuoaudeckoro aeictBus. K mepBomy Tuily OOBIYHO OTHOCST
KOPMOLIEXH JJIsi INPUTOTOBJIEHUS CYyXMX KOpPMOCMeceH M BIIQXHBIX cMeceil 0e3 TemoBoil u
XuMHUecKkor o0paboTku. OHM paboTalOT Ha KaueCTBEHHOM ChIPbE, OTJIMYAIOTCA BBICOKOU
IIPOU3BOIUTEIIBHOCTBIO M YCTOMYMBOCTBIO TEXHOJIOTMYECKOI0 IIpoLecca.

BonpmnHCTBO KOpMOLIEXOB paboTaeT Mo MPUHLUMIYY HNEPUOAMYECKOro JedcTBusA. B Hux
MO’KHO TPHUTOTOBJIATH KOPMOBBIE CMECH, COBMEIIasl TEMJIOBYIO, OMOJIOTHYECKYI0 M XHMHUYECKYIO
00pabOTKy KOMIIOHEHTOB.

Kopmonexu [u1si mpUroToBieHUs: KOMOMHHPOBAHHBIX KOPMOB M BIQXKHBIX KOpMOCMecen
pacroyiaratoT HECKOJbKUMH TEXHOJOTMYECKMMH JIMHUSAMM, BKJIIOYAIOIIMMH TPYNIy MAIIWH I10
BBINOJIHEHUIO TEXHOJOIMYECKOIO Mpolecca 00paboTku U nmofaun Marepuaia. KpynHsle kopmolexu
HUMEIOT TEXHOJOTUYECKHE JIMHUU TPYOBIX KOPMOB, KOPHEKIYOHEIIOA0B, KOHIIEHTPATOB, CUiIoca U
CeHaXka, NMUTATEIbHBIX PACTBOPOB U J100ABOK, MHHEPAJIbHBIX /J100aBOK, MOJATOTOBKM M BBIIAYU
rOTOBOM IIPOIYKLHH U Jp.

CuctemMoil MalIMH NpeAyCMOTpPEH LENbld psiag KOMIUIEKTOB MAlllMH UM 00OpYJOBaHUS IS
BCEX BHUJOB KOPMOLIEXOB M TEXHOJIOIMUYECKHX JMHHMH, MCIONb3yeMbIX Ha ()epMax € pazIudHbIM
IIOTOJIOBBEM CKOTA U NTHUIIBI.

Kom0ukopmoBbie 3aBOAbI TNPEACTABIAIOT COOOW KOMIUIEKC 3JaHUW U COOPYKEHUH,
NpeJHa3sHAYEHHBIX JUIsI TPUEMKH CBHIPbS, MPOM3BOJCTBA KOMOMKOPMOB U KOPMOBBIX CMECEH,
XPAaHEHMS U OTITyCKa FOTOBOM MPOTYKLIHAH.

PaznnuaioT KOMOMKOPMOBBIE 3aBOJIbI, CIEHUATU3UPYIOMIMECS HA MOJYYSHHUHU CIETYIOUINX
BUJIOB KOpMa: IIOJHOILIEHHBIX KOMOHMKOPMOB U3 (Yypa’kHOTO 3€pHa, MPEMHKCOB, OEIKOBO-
BUTAaMHMHHBIX 1 MUHEPAJIbHBIX 100aBOK.

KoM06ukopMoBbIe 3aBO/IBI MOTYT O0CITYKMBaTh OTJENbHbBIE (DepPMbI, KOIXO03bl U COBXO3bI HIIN
TPYINIy XO3AHCTB — MEXX03siicTBeHHble 3aBoAbl. OCHOBHas 3ajadya KOMOHMKOPMOBOI'O
MIPOM3BOJICTBA — MCIIOJIb30BaHHE JIEMIEBBIX OTXO/0B 3€PHOBOIO XO3sHCTBA, OEITKOBO-BUTAMHHHBIX
U MUHEpPAIbHBIX JO00AaBOK JJsi TOJYYEHHUS IOJHOPAIMOHHBIX, COAJaHCUPOBAHHBIX IO BCEM
ITOKa3aTeNsIM KOPMOB.

Pacyer xopmoriexa HauMHAIOT C pa3paOOTKU MOTOYHBIX TexHojormdeckux JuHuit (ITTJT)
MIPUTOTOBJIEHUSI KOPMOB COIVIACHO DPAaIllMOHAM KOPMJIEHWS W HAJIMYHIO CTPYKTYPHBIX TPYIII K-
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BOTHbIX B ctafge. Bce IITJI cBomarcs B OOmMI NPOM3BOACTBEHHBINH MPOIECC MPUTOTOBICHUS
KOPMOB.

n
g =D a;m;
i=1
CHayasia onpezesnsoT CyTOUHYI0 IPOU3BOAUTENBHOCTD Kax 101 I1TJI;
rle ajj— KOJMYEeCTBO KOpMa i-TO BHIA B PALMOHE |-M TPYIIIbI )KUBOTHBIX, T; Mj — YUCIIO

KMBOTHBIX I-U TPYIIbBI; N — YKCIIO TPYII )KUBOTHBIX.

Torna npou3BOAUTENLHOCTH KOPMOIIEXa, T/4,

rae Tp — BpeMs pabOThl KOpMOIEXa B CyTKH, 4; f — 4mCIIO HOTOYHBIX TEXHOIOTHYECKHX
JIMHUH.
3arem paccuuThiBaloT ocHOBHble MamuHbl [ITJI; cmecurtenu, 3anapHuku, uzMmenbuutenu. [lpu
pacuere BCeX 3THX MAaIllMH MPUMEHSIOT OJJMHAKOBBIE METO/IbI. IOATOMY PACCMOTPUM TaKOMl pacyer
Ha [IPUMEPE CMECUTEIICH.
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1. 4 Jlexuus Ne5, 6, 7 (6 yacos).

Tema: «Dusnonornyeckre 0OCHOBHI T0OCHUsI KOPOB, [IpuHIUI paboThl TOUIBHON MAIIHHBI.
Knaccugukanus 1 xapakTepucTiKa JOUIbHBIX alllapaToB U JOUJIBHBIX YCTAHOBOK»

1.4.1 Bonpocsl JieKIuM:

1. ®uznonornyeckue OCHOBBI MAIMHHOIO JOCHUS

2. @akTopsl, BAUSIOMUE Ha Y3PPEKTHBHOCTh MAIIMHHOTO JTIOCHUS
3. JlounbHble anmnaparsl, KIacCU(PHUKALML, XapaKTepUCTUKA.

4. lounpHble arperatbl 1 yCTAHOBKH.

1.4.2 Kpatkoe coaep:kaHue BOIPOCOB:

1. ®uznojornyecKue 0OCHOBLI MAIIIMHHOTIO JOCHUHA

O¢deKkTuBHOCT, J0EHHS KOPOB MAIIMHOM 3aBUCUT OT MOPQOJOTMUECKUX U
(GYHKIMOHATBHBIX CBOWCTB BhIMEHH. K MOp(OIOTrHUEecKHM CBOHCTBAM OTHOCSTCS pPa3sMephl H
¢opma BbIMEHH. Y OOJIBIIMHCTBA KOPOB DPa3BUTOE BbIMSA TI'OBOPUT O OonbiioM yapoe. MHorna
BCTPEUYAETCSl JKUPOBOE BBIMS, B KOTOPOM CHJIBHO DPa3BUTHI KUPOBas U COCAMHUTEIbHAs] TKAHM.
Pasmeppl BBIMEHM ONpEAEHAIOT Ha BTOPOM-TPETBEM MeECAlaxX JaKTalud KOPOBBI, H3Mepss
TOPU3OHTAIBHBIA 00XBaT W TIIyOMHY JoJiell. YMHOXas JaHHBIE STHX JIBYX 3aMEpOB, IOJYYalOT
YCIIOBHBIA pa3Mep BBIMEHH. 3aMepbl BBIMEHU y KOPOB JKEJIATEIBHO IPOBOAMTH INEPEN YTPEHHEH
JOWKOH, Korja HaOmogaeTcss HauOOobIIas CTENEHb HAIOJHEHHSI er0 MOJOKOM (M3MEpHUTEIbHON
JICHTOM U LIUPKYJIEM).

BbIMsl OlLIEHHBAIOT IO KauecTBY, pa3feiiss Ha JKEJIE3UCTOE, MSCHCTOE WU >KHUPOBOE.
XKernesucroe BbIMA Mocie AOCHHS 3HAUUTENIBHO YMEHbUIAETCS B 00bEME, a Ha MOJIOYHOM 3epKajie
00pa3yroTcsl CKJIaJIKU, MATKUE 10J1M. MsicucToe BBIMSI ITOCIIE JJO€HUSI B 00beME YMEHBIIIAeTCs MaJo.

ITo ¢popme paznuuaroT BAHHOOOpa3HOE, YaieoOpa3Hoe, OKPYIIIOe U KO3bE BBIMSL.

PaBHOMepHOCTH pa3BUTHS J0J€H M pacupeleseHus yaos B HHUX - IIOKas3aTellb
CPaBHUTEJIBHO MOCTOSIHHBIN y )KUBOTHBIX. Pe3K1e M3MEHEHUs HACTYNAIOT B Pe3yJIbTaTe HAPYILIEHUN
TEXHOJIOTUU JTO€HMs (TpaBMaTHU3M CPUHKTEpPA U COCKOBOI'O KaHala, BBI3bIBAIOIIME TYroJI0HHOCTH
70J11), 3a00JIeBaHUSI MACTUTOM OJTHOW MJIM HECKOJbKUX Jojied. C BO3pacTOM IMOUYTH Y BCEX KOPOB
pa3HHIA B KOJIMYECTBE MOJIOKA, IOJYy4acMOr0 W3 IEPEJHUX M 3aJHUX JOJIEH, yBEINYMBACTCS.
CooTHolIEHNE ynos NpaBOW M JIEBOM IOJOBHH Y 3J0POBBIX JXHUBOTHBIX COXPAHSAETCS IOYTH
OJIMHAKOBBIM U HapyIIaeTcs IPU MOCTOSHHOM HENPaBUJIBHOM MAIllMHHOM J0JlauBaHuu (BOOK) Wiin
HEPaBHOMEPHOM DACHpEeJeNIeHUH MacChl JOUJIBHBIX CTAaKaHOB Ha 00€ IMOJIOBMHBI BBIMEHM (Yarie
Ha0Jt0/1aeTCs MpU JOEHUU Ha yCTaHOBKax Tuna «Eioukay).

2. ®axkTopsl, BJuAIME HA 3G (PEeKTHBHOCTH MAIIMHHOIO JOCHUS

[Ipy MamMHHOM [IOGHMM MMEIOT OMNpEeleJIeHHOe 3HaueHue pasMepsl, (opma,
PacIoJIOKEHUE U JIACTUIHOCTh COCKOB. Ha ManeHbKHe KOPOTKHE COCKU TPYIAHO OBICTPO Ha/IeBaTh
JIOUNTbHBIC CTAKaHbI, MMOCIEIHUE TII0X0 YIACPKUBAIOTCA HA COCKaX B Hayalle JIOCHUS, MPUXOAUTCS
MIPUAEPKUBATh UX PYKOM, YTO CBSI3aHO C JAOMOJHUTENBHBIMY 3aTpaTaMH TPYyaa.

Cocku Tommie 3 CM CHIBHO 32XKHMAIOTCS COCKOBOM pE3MHON, 4YacTO HEBO3MOXHO
IIOJIHOCTBKO HAJACTh HA HUX OOUJIBHBIC CTAaKAaHBI. 3TO BBI3BIBACT HaPYHICHI/Ie KpOBOO6paH_[eHI/I$I 158
TopMOkeHue peduekca Mmomokooraaund. C TOHKHX (MeHee 2 CM) COCKOB JOWIBHBIE CTaKaHBI YacTO
cnagaror. Hambonee mpuemsieMbl njsi goeHust cocku guamerpom 2,0..2,6 cm. OcoOeHHO YacTo
HEOOJBIINE COCKU HAOMIOIAI0TCS ¥ TIEPBOTENIOK. MeXaHMUeCKU MaccaXk ¥ THEBMOMACCaX BBIMEHU
HeTenel 3a 2...3 Mecsa 10 oTena CrmocoOCTBYIOT YBEIIMUESHUIO pa3MEPOB COCKOB.
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MonoyHasi Keie3a KOPOBBI  COCTOMT M3  UYEThIpEX, PEXKe MIECTH  OTACIbHO
dbysakuuoHupyrommx goned 2 (puc. 1). Kaxmas m0ias HMMeET CaMOCTOSATEIbHYIO CHCTEMY
BBIBOJISIIIIUX MPOTOKOB 3, KOTOpast 3aKkaHuMBaeTCsi cockaMu 5. CHapyXu MOJIOYHAs KeJjie3a MOKPhITA
TOHKOM 3JIaCTUYHOM KOXKei 1, B KOTOpOW pacmoJiOKEHbl caibHbIE kene3bl. Koxka, KpoMe COCKOB,
MOKpPBITA MIEPCThI0. Ha cockax HEeT HU calbHBIX XKeJe3, HU MIEPCTH, TOITOMY 3a HUMH HE00X0IuM
CHeIUaIbHBIN YXO/I.

Puc. 1. Bvims kopogul

1 - koxa BbIMEHH; 2- J0JI1 BBIMEHH; 3 - MOJIOYHBIM NPOTOK; 4 - MOJIOYHAsI IIMCTEpHA
(BBIMEHHOM OT/CI); 5 - COCOK BBIMEHHU; 6 - OTBEPCTHE COCKOBOTO KaHaja; 7 - MEIIEPUCTOE TEJO
COCKa; 8 - COCKOBBIH OTJI€]T MOJIOYHOW IUCTEPHBI; 9 - MOJIOYHOE 3epKaIo.

bnaromapsi amacTU4HON KOXXK€ MOJIOYHAs JKeje3a YBEIMYMBaeTCs B oObeME IO Mepe
HAKOIUIEHUsT MOJIOKAa MeXay naovikamu. Ha 3agHell yacTh BBIMEHM KOXa NEPEXOJUT B TakK
Ha3bIBAa€MOE MOJIOYHOE 3epKajio 9.

MoutouHas Kene3a OTINYACTCSA TEM, YTO MOJIOKO U3 HEC BBIBOJUTCS HE IOCTOSHHO, a BO
BpeMs cocaHus Wi JoeHus. HepBHbIe pasznpaxeHus, BO3HHMKAIOIIME IMPU STOM, MEPENaroTCs
pernenTtopaMy B CIMHHOW W TOJOBHOM MO3r, OTKyJa IO HEPBHBIM IMYTSIM 4YacTh HMITYJIhCOB
noctynaer B BbIMS. Cocyabl pacHIMpSIIOTCS, BBIMSI U COCKM HaOyXaroT M JENalTCs YIPYTUMHU.
[TpoucxoauT mepexoj MOJIOKa M3 aJbBEOJSPHOW YACTH MOJIOYHOM Kelle3bl B IUCTEPHAIBHYIO.
OnHOBpPEMEHHO ApPYyTasi 4aCTh UMITYJILCOB OT MOJIOYHOM KeJie3bl MOCTYNAET B MPOJOJITOBATHIA MO3T
Y TUIIOTAJIaMyC, OT KOTOPOTO OHH TIEPENAI0TCsl KOpe TOJIOBHOTO Mo3Ta U Helporunodusy. ['mnodus
HAaYMHAET BBIIEISATH TOPMOH — OKCHUTOLIMH, TMOCTYMAIOMUNA B KPOBb U MPUONU3UTEIHHO Yepes3
40...50 ¢ moxomsmmii 10 MOJIOYHOM kKene3bl. OKCHUTOIIMH BBI3BIBAET COKPAIIEHUE 3BE3T4ATHIX
KJIETOK alibBeoJ. [Tpu 3TOM anbBeOsbl COKUMAIOTCSA U BBITAIKUBAIOT MOJIOKO B MOJIOYHBIE TPOTOKU U
nucTepHbl. [IpoaomKUTEIPHOCTh ACHCTBUSA 3TOrO TOpMOHA 5...7 MHH, a 3aT€M OH pa3pylIaeTcs.
[ToaTomMy KOpPOBY HEOOXOAMMO BBIIaUBATh CPa3y ke MOCIE MOATOTOBKH BHIMEHH.

OKCUTOLIMH  BBI3bIBAET OJHOBPEMEHHO COKpAIlEHHE MHUOAUTEIHAIBHBIX  KIETOK,
PACIOJIOKEHHBIX BJIOJIb MPOTOKOB. [IpM 3TOM TPOTOKM paCHIMPSIOTCS, BBIIPAMISIOTCS |
YKOpauMBaIOTCA, 4YTO oOJjerdaer cOpoc MOJOKa U3 BEPXHUX CJIO€B BBHIMEHH B HUXKHUE.
[TpoaomKUTENFHOCTD JTATEHTHOTO Teproaa peduiekca (Bpemsi OT Hadalla TOJTOTOBKUA BBIMEHHU JI0
BBIZICJICHHS] MOJIoKa) KoJieosercs oT 20 10 136 ¢. OHa 3HAYMTENLHO U3MEHSETCS B 3aBUCUMOCTH OT
pexkuMa  paboThl  JOWIBHOTO  ammapara, CTPECCOBBIX  CUTYyallUid, KpaTHOCTH  JIOCHHSI,
(hU3MOJIOTHYECKOTO COCTOSTHUS KHUBOTHOTO, €r0 BO3pacTa, MEPHOJa JIAKTAIlMU, YPOBHS Pa30BBIX
YIOEB U XapakTepa MpeAJAOUSIbHON CTHUMYJIAUUM BbIMEHH. OJHa W3 TPUYUH Pa3TUYHOU
MPOJIOJKUTENIBHOCTH JIATEHTHOTO TIEPUOJia - HEOJMHAKOBAs YYBCTBUTEIHHOCTh M PEAKTHUBHOCTH
MHUOSIUTENNAIBHBIX KJIETOK aJIbBEOJ K OKCUTOLIMHY, B pa3HbI€ JOWKH, MEPUOAb] JIAKTALIUU U T. 1.
Bropas npuunHa - HeOCTaTOYHOE JJISl OJTHON CTUMYISIIUU pedieKca MOJIOKOOTAYHl KOJIUYECTBO
OKCHUTOLIMHA, BBIJIEJIIEMOE HEUPOTUTIOPHU30M K OUepeHON JOUKeE.

MosxHo BbIAETUTH OBe (pa3el pedrexca MonokooTnayn. B mepBoil ¢asze mpoucxomut
CHWKEHHE TOHYCAa CTEHOK MPOTOKOB W IMCTEPH, YTO OOJIETYaeT cOpOC MOJIOKA M3 aIbBEOJISIPHOTO
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otena B uuctepHy. Bropas (HeiiporymopanbHas) ¢a3a cBs3aHa ¢ pedieKTOPHBIM OCBOOOKICHUEM
OKCUTOIIMHA W3 HeWporunodusa, KOTOPBI NMPH IMOCTYIUICHMH B MOJIOYHYIO JKEJe3y BBI3BIBACT
COKpAIIEHUE 3BE3/[4aThIX KIETOK aJIbBEOI.

3. lonJibHBIE aNNApPaThl, KIACCH(PUKAIUA, XapAKTEePUCTHKA.

JlonnpHas MalMHa - yHUKaJbHas U €IUHCTBEHHAsl B CBoeM poze. Hukakas apyras mammHa
HE BO3JICHCTBYET HEMOCPEICTBEHHO Ha JKUBOW OOBEKT, MOJOOHBIM 0Opa3oM. JlowsipHas MalInHa
€KEHEBHO 2-3 pa3a B CyTKHM Ha IPOTSHKECHUM BCEH XKU3HU KOPOBBI, 3a UCKIIIOUEHUEM HECKOJIBKHUX
HETPOIOJKUTENbHBIX TIEPUOJIOB, BO3ACHCTBYET HA KHUBON OOBEKT - MOJIOYHYIO JKeJIe3y - BO30yKaas
Lenb HEWpPO-TyMOPAJbHBIX IIPOLIECCOB M OKasblBask OTPOMHOE BIMSHHE HAa BECh OPraHU3M
YKUBOTHOTI'O, IPAKTUYECKH BCE €r0 OPraHbl U CUCTEMBI. JTa MAIIMHA OKa3bIBA€T HEIIOCPEACTBEHHOE
BIUSHUE Ha 3J0pOBbE >KMBOTHOro. lIpm mNpaBMIIBHOM HCIOJIB30BaHUU OHA CTUMYJIUPYET U
Pa3BUBACT MOJIOUHYIO JKEJIE3y M OKa3bIBaeT OJaromnpHsITHOE BIMSHHE HA 3/I0POBbE KOPOBBI, a MPH
BCEBO3MOXHBIX HapyIIEHUSX pEeXKHMMa pPabOThl OKa3bIBAa€T PE3KO OTPULATENIbHOE BIMSHHUE Ha
OpraHU3M M SBJISIETCS HCTOYHUKOM IIOBBIIIEHHOM ONAaCHOCTU JUIsl 3/0pPOBbsSl KUBOTHOIO.
HeucnpaBHblil 1OMIBHBINA anmapaT ¥ HEYMEJO€ €ro MCIOJIb30BAHUE CIIOCOOHBI 3aryOMUTh JH000€
IIPEKPACHOE MOPOJUCTOE )KUBOTHOE C BBICOKOM MPOAYKTUBHOCTBIO M JIOBECTH €r0 J0 OTIPABKU Ha
MSICOKOMOMHAT, M HAoOOpOT, YMEJOE HCHOJIb30BaHME U YETKOE COOIIOIEHUE TEXHOJIOTUU
MAIIMHHOTO JO€HHsI 4acTO CHOCOOCTBYET IMOBBILICHUIO MOJIOYHOW MPOJYKTUBHOCTU M Pa3BUTHIO
LIEHHBIX X034HCTBEHHBIX KaY€CTB JKUBOTHBIX.

B cBs13u ¢ 3THM, Ba)XHO HE OMIMOUTHCSA B BBHIOOPE JOWJIBHOM Mallld U YETKO BBIIOJHUTH
IIpaBWJIa €€ SKCIUIyaTallud U TEXHOJIOTUIO MAlIMHHOIO JOEHUS.

Hctopus m300peTeHus: JOWIBHBIX ammaparoB HacuuThiBaeT Ooiee 150 mer. 3a 3T0 Bpems
ObUIO CO3JaHO MHOXECTBO CaMbIX pPa3HOOOPA3HbIX KOHCTPYKLUH, KOTOpbIE MPOAOIIKAIOT
CO3/1aBaThCs U COBEPIICHCTBOBATHCS U B HACTOSIIIEE BpEMSI.

Taxk, 3a mocneHue ECATH JET B HAIlleH CTpaHe U 3a pyOeKOM CO3/4aHbl JOUJIbHBIE allapaThl
C TPEXKaMEPHBIMH 10 UJIbHBIMU CTaKaHAMH, C PA3IIMYHBIMUA CTUMYJISTOPAMH, C aBTOMaTHUYECKUMHU
yCTpOHCTBaMu AJisl U3MEHEeHUs1 paboyero BakyyMa. [1osBUINCh JOMIIBHBIE allllapaThl ¢ EPEMEHHBIM
pexxuMoM paboThl BO BpeMs aoeHus. PazpaboraHbl ammapaTbl ¢ MEXaHHYECKUM YIPaBICHHEM
mpoliecca, anmnapaTbl ¢ aBTOMaTHYECKUM J0JaWBaHUEM U OTKIIOUEHHEM IOcie paboThl, CXEMBI C
aBTOPETYJIMPOBKOU Ipo1ecca.

B Hameli, ctpaHe MMeeTcs MHOTO OIBITHBIX M CEpUMHBIX IOWJIBHBIX ammnapartos «Boiray,
«Ctumym», «Jospka», «Temm», «Mairay, AJlY. Onu otnuyarorcs apyr OT JApyra 1o
TEXHOJIOTHYECKHUM TOKa3aTeNIsIM U KOHCTPYKTHBHBIM OCOOCHHOCTSIM.

Hecmotpss Ha MHOrooGpasue IJOWJIBHBIX alIaparoB, MUX MOXHO KJIaCCU(QHUIMPOBATH IO
CJIELYIOIIMM OCHOBHBIM KOHCTPYKTHBHBIM IIPU3HAKAM:

1. I1o konM4ecTBY TAKTOB: IByXTaKTHbIE, TPEXTAKTHbIE, HEIPEPHIBHOI'O OTCOCA;

2. [1o KOHCTPYKIMH MCIIOJHUTEIBHOIO MeXaHH3Ma (JOWIbHBIX CTaKaHOB): OJJHOKaMEpHbIE,
JByXKaMepHbIe, TPEXKaMEepPHBIE;

3. ITo onHOBpeMEHHOCTH PabOThI TOMIBHBIX CTAaKAaHOB: C OJJHOBPEMEHHO pabOTaroIUMHU, C
MONapHO PabOTAIOIINMH;

4. I1o KOHCTPYKIIMU COCKOBOW PE3MHBI: C IIIMHIPHUUECKONU, KOHUYECKOH, ropprupoBaHHOM,
MIpeIBAPUTENIHHO CILTIOIIEHHONW (POPMOI, COBMECTHO C MOJIOYHOW TPYOKOM, OTAETBLHO OT MOJIOYHOM
TpyOKH;

5. [To cTUMYJNAIUK )KUBOTHOTO: CO CTUMYJISITOpPAMH (TEPMHUYECKUMHU, MEXaHUIECKUMH ), Oe3
CTUMYJISITOPOB;

6. Ilo KoOHCTpPyKIIMM  TyJdbcaTopa:  TOPITHEBOW, MEMOpaHHBIA,  IIAPUKOBBIMH,
AJIEKTPOMarHUTHBIN;

7.110 KOHCTPYKIIMHU KOJUIEKTOPA: IBYXKaMEpHBII, TPEXKAMEPHBIH, YEThIPEXKaMEPHBIN.

Kpome ToOro, cymectBymoomue JOWIbHBIE ammapaTbl  OO0OPYIOBaHbl  CMOTPOBBIMHU
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YCTPOMCTBAMH PA3JIMYHBIX KOHCTPYKLMM, OTIMYaloTCad APYr OT JApyra IO Macce U pa3Mepam
OCHOBHBIX COCTAaBHBIX YaCTEH.

OdeHb YacTO JOWJIbHBIE aNMapaThl OJHOM U TOW € KOHCTPYKLIMM CHAOKEHbI pa3IM4HOMN
COCKOBOM pe3uHOM. B Hacrosimee BpeMs pa3pabOTaHO HECKOJBKO JECSITKOB TUIIOPa3MEpPOB
COCKOBOM PE3UTHI, KQXK/IbI U3 KOTOPHIX UMEET CBOU IIPEUMYILECTBA.

HekoTopble KOHCTPYKIIMM aliapaToB OCHOBAHbBI Ha IIPUHLUIIC BBDKUMAHUS MOJIOKA M3 COCKa
3a cYeT M30BITOYHOTO JaBJICHUS, [101aBAEMOT'0 B OT/IEIbHBIC KaMEPHI IOMIBHOTO CTaKaHa.

Takoe pa3zHOOOpa3zue KOHCTPYKLMH JOWIBHBIX anmnapaToB OOYCIOBIEHO CTPEMJICHHEM
CO3/1aTh UACAJIbHBIM JOWIbHBIN ammapar, KOTOpblid 001aznan Obl BBICOKON MPOU3BOAUTEIBLHOCTHIO U
OJTHOBPEMEHHO He€ HaHOcWJ Obl yuiepOa 370poBbI0 KUBOTHOro. OnHAKO 3((GEKTUBHOCTh TOECHUS
Ja’ke TIPU HAJMYUH €€ COBEPILIEHHOTO JOWJIBHOTO amiapara, MOKeT ObITh JOCTHTHYTA JIUIIb TOT/IA,
KOrJJa BCE 3BEHbS CHUCTEMBbl UeJIOBEK-MAalllMHA-KMBOTHOE OynyT paloTaTh B  IOJHOM
B3aMMOJICHCTBUM JIpyr C¢ ApyroMm. Hapymienue pexxuma pabOThl XOTS Obl OJHOTO W3 3BEHBEB
CHCTEMBI Be/IET K 3HAUUTEIIbHOMY CHHIKEHUIO Y3(PPEKTUBHOCTU BCEHl CUCTEMBI.

B OpenOyprckoii o6macT HanbOobIIee PacpOCTPAHCHHUE MMOTYYHIN JOUILHBIC aIapaThl
AY-1 1ByX M TpPEXTaKTHOIO MCIOJIHEHHUS C JABYXKAaMEPHBIMM JOWJIBHBIMU CTAaKaHAMH,
MEeMOpaHHBIMU TTyJIbCATOPAMH U JIByXKAMEPHBIMH WM YETBIPEXKaMEPHBIMU (B 3aBUCHMOCTH OT
KOJINYECTBA, TAaKTOB) KoyuiekTopamu. Kpome Ttoro Bce OoJjbllleé HAaYMHAIOT HCIOJIb30BATHCS
3apy0eKHOT0 IPON3BOICTBA JowibHbIe annapaTel — SAC, ALFA-AGRI u gpyrue.

JIByxTakTHbIM JouiabpHbld annapat AJIY-1 umeer 80 myabcoB B MUHYTY M 3aTpPayuBarOT Ha
JIOEHHWE OJHOM KOpoBa MNpUMEpHO Ha 25 % BpPEMEHM MEHbILE, YEM paHee BbIIYCKaeMble
TpeXTakTHbIE «Boiray.

B ByXTaKkTHBIX JOWIBHBIX ammaparax B TEUEHUE BCEr0 BPEMEHM JIOCHHUS I0J COCKOM
co3llaeTcsd BakyyM (LIMKJI pabOThl COCTOUT M3 TAaKTOB COCAHUS U CXKaTHUs), BEIMYMHA BaKkyyMma
npuMepHo B 1,6-2 pa3a Bblllle, YeM IPU COCAHUU TEIEHKOM. JTO CO3/1a€T ONACHOCTh MOBPEXKICHUS
TKaHEW BHYTPEHHETO KaHajla COCKAa IIPU TaK Ha3bIBAEMOM «CYXOM JIOCHHM», KOIJa 4YETBEPTH
BBIMEHM YK€ BbBIJIO€HA, CTAKaHBI €II€ HE CHATHI, YTO MPUBOAUT K MOBPEKJACHUIO HEXHBIX TKaHEH
cocka. JlomycTuMoe BpeMs «CyXOro JOEHUs» ABYXTaKTHBIM JAOWJIBHBIM anmapaTtoM - 1 munyra. [lo
UCTEUYEHUU | MUHYTBI TKAHU MOBPEXKIAIOTCS.

B TpexTakTHOM JOWJIBHOM ammnapaTe LHKJI paboThl COCTOMT U3 TAKTOB COCAHUS, CHKATHS U
oTIbIXa. B TakTax cocaHus M CKaTus MOJ COCKOM - BaKyyM, B TaKT€ OT/AbIXa MOJ COCOK IOJAeTcs
BO3[yX, IPU O3TOM TKAaHHM COCKa OTIBIXAlOT OT BPEJHOTO BO3JIEHCTBUSA BaKyymMa M B HHX
BOCCTaHABJIMBAETCS HapyllIeHHOe KpoBooOpamieHne. OHaKO BIIYCK BO3JyXa IOJl COCOK HE BCerjaa
ABJISICTCA OJaronpHsATHBIM. Y BBICOKOYJIOMHBIX KOPOB 3@ TaKThl COCAHUS M CXKaTHs MOJOKO He
yCHEBAaeT yJAIUThCS M3 MOJACOCKOBOM KaMephl M BO BpeMs BIYCKa BO3AyXa BO3HUKAET OOpaTHBIN
TOK MOJIOKAa M3 KOJUIEKTOpA, NMPH KOTOPOM MOXET BO3HUKHYTh IMEPEKPEecTHOE HH(HUIMPOBAHUE
YyeTBepTell BHIMEHHU. Y CpelHe- U HU3KOYJIONHBIX KOPOB BO BpEMs TaKTa «OTIbIX» B KaHaJl COCKa
MIPOHUKAET BO3JyX, KOTOPBIM pa3pyiiaeT 000J0UYKY >KHPOBBIX LIAPUKOB, HAXOJSAIINXCS B MOJIOKE.
[Ipu 3TOM HIAPUKH CIMBAIOTCSA MEXY CO00H M 00pa3yroT Oosee KpyMHbIE HIApUKH, 3TO YXYALIAET
YCIIOBHS YAAJIEHUS MOJIOYHOT'O JKHUPa U3 BBIMEHH U )KUPHOCTD Y1051 YMEHBIIAETCS.

B cBs3u ¢ 3TUM, IBYXTakTHbIE JOWJIbHBIE amlmapaThl PEKOMEHAYETCS HCIOIb30BaTh B
BBICOKOTIPOJYKTUBHBIX CTaJax C XOpOIled Mojgo0paHHOCTBI0O KOPOB K MallMHHOMY JoeHuto. [Ipu
paboTe C JBYXTaKTHBIMHM JIOMJIBHBIMU allapaTMH OOCITYKHBAIOIMN TEPCOHANl JIOJDKEH ObITh
BBICOKOKBATH(DULIPOBAHHBIM.

TpexTakTHbIE AOWIBHBIE MAIIMHBI MPUMEHSIOT MPEUMYIIECTBEHHO B CTaJlaX, HEIOCTATOYHO
OTCEJIEKIIMOHUPOBAHHBIX 10 (OpPME BBIMEHM, PAa3BUTHIO COCKOB M CKOPOCTH MOJIOKOOTIAuH, a
TaK)Xe IIPU HEJOCTATOYHOM MOATOTOBICHHOCTH 00CITYKHBAIOIIETO MTEPCOHANIA.

4. lonnbHbIE arperaTbl U YCTAHOBKH
HecmoTtpst Ha 10BOSIBHO O0JIBIIOE pa3sHOOOpa3He MapoK M TUIIOB JOMJIBHBIX YCTaHOBOK, BCE
OHM HMEIOT OOLIYI0 TEXHOJOTHYECKYI0 CXEeMy JO€HUS U TepBUYHOW 00paboOTKH MOJIOKa,
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COCTOSIIYIO U3 TPEX JIMHUI: BAKYYMHOM, MOJIOYHOW U BOJISIHOM.

Baxyymnas ¢ aunus Bxitouaer B ce0si BaKyyMHBIH Hacoc, MarucTpajabHbIA TPyOOIpoBoOJ (K
KOTOPOMY MOJICOEUHSIOTCS JTOWJIbHBIE CTAKaHbl M MOJIOKOIPOBOJ) M KOMIUIEKT KOHTPOJIBHOTO
00opyoBaHUsI.

Monounas nunus COCTOUT U3 MOJIOKOIIPOBOAA, TPAHCIIOPTUPYIOIIETO MOJIOKO U3 KOPOBHUKA
WIN JOWIBHOM IJIOIIAKU B MOJIOYHOE OT/IEJICHNE, MEXaHU3MOB JJIs IEPBUYHON 00pabOTKH MOJIOKA
Y TaHKa.

Boosnasa nunus TnipeqHazHaueHa Uil [OJAyd  TEIUIOW BOJBl K BBIMEHH, MOMKM U
nesuHdexnun. CocTouT U3 Oauka-cMecurens, TpyOorpoBona U paszOpbirusareneii. B kauecte
II0JIOTPEBATENsl BOABI B BOISHON JIMHUU MOXET OBbITh MCIOJB30BaH KOTEN-NIapooOpa3oBaTesb WIH
JJIEKTPUYECKUN BOJOHATPEBATEND.

B 3aBucuMoOCTH OT NOrOJOBbS MOJIOUHOTO CTaja, YCIOBHM pabOThl, 00ECIEYEHHOCTH
AJIEKTPUUYECKONW HHEpPrueil W Apyrux (HakToOpoB, MALIMHBI U MEXaHU3MbI, YCTaHABIMBAEMbIC B
€IMHOM TEXHOJOTMYECKOW MOTOYHOW JIMHUU IO IOJIyYEHHIO M IEepPBUYHOM 00paboTKe MOJIOKa,
MOT'YT MMETh Pa3JIMYHbIE CXEMBlI U IIPOU3BOAMUTEIBHOCTh. T€M HE MEHEe, OCHOBHBIE MEXaHU3MBI
(BakyyMHbIE HAacoChbl C KOHTPOJbHBIM 00OpYJOBaHMEM, MarkuCTpPajJbHbIH BaKyyMOIPOBOJ, C
BHYTpEHHUM JuameTpoM 1 unu 1,5 mroiima, CTalbHON WM CTEKJISTHHBIA MOJIOKOIIPOBOJ, JOUJIbHBIE
anmaparsl, 3JIEKTPOIOI0IPEBATENN, MOJIOYHBIE XOJIOMIbHbBIE YCTAHOBKH, MOJIOKOCOOPHBIE TaHKH),
UCIOJIb3yeMbIe Ha JJOWJIBHBIX YCTAHOBKAX, YHU(DUIIMPOBAHBI.

JUIs MamMHHOIO JOEHHS KOPOB B HACTOSINEE BpPEMS BBINYCKAIOTCS Pa3IUYHbIE THIIbI
JOWIBHBIX YCTAHOBOK, KOTOpBIE PA3JIMYAOTCA IO INPOU3BOAUTENBHOCTH, OpPraHU3alMU TpyAa
OIIEpaTOpPOB M TEXHUKO-PKOHOMUYECKUM IOKa3aTessiM. VX MOKHO pa3lelnuTh Ha JABa OCHOBHBIX
KJ1acca:

1. YcTaHoBKM U1l TOEHHS KOPOB B CTOMIIAX

2. Arperatsl AJis1 JO€HUS KOPOB B CIEIMAIbHBIX JOMIbHBIX 3aJlaX U Ha macTOuIIax.

YHupuuupoBaHHbIe JOUIbHBIE YCTAHOBKU

CTallMOHAPHBIE NepEeIBUKHBIC ITaCTOUIIIHBIC
i I
JUTSL TOCHUS B CTOMIIaX JUTSL TOGHUS B 3a/1axX
i i
I | I |

B BE€Apa B MOJIOKOIIPOBO «TaHOAEM» «CJIOUKa»

AJI-100B, IAC-2B AJIM-8A VJIA-8A VJIA-16A
271 Vd

K nepBoii rpynrie OTHOCATCS JIMHEHHBIE AOWJIbHBIE arperaTbl U MOTOYHO -KOHBEHEPHBIE
ycTaHOBKUA. OHU MPUMEHSIOTCS MPU MPUBSI3HOM COJIEPKAHUU, KOTJA KaxJas KOpOBa UMEET CBOE
ONPEACICHHOE CTOIIIO, TA€ U TPOBOJAUTCS MAIIMHHOE JOoeHUE. Ha TMHEMHBIX TOUIBHBIX YCTAHOBKAX
JIOMJIBHBIE AIllapaThl IEPEMEIIAIOT, & KOPOBBI CTOSAT HEMOABUKHO Ha IIPUBSI3H B CTOMIAX.

CymiHOCTh MTOTOYHO-KOHBEHEPHOTO OOCITYKMBAHUSI MOJIOYHOTO CKOTa 3aKJIFOYACTCS] B TOM,
YTO KOPOBBI, PACIONarasich psaaMH Ha MOJBIKKON miaTdopMme, B MEPUOJ KOPMIICHHS U JOCHUS
MEePEABUTAIOTCS TI0 3aMKHYTOMY KOHTYPY CHHXPOHHO C TpPaHCIOPTEPOM, o0Opa3ys >KHUBOU
CaMOXOJIHBIN KOHBelep. B 0lHOM U3 TOPIIOB KOPOBHUKA WM JIFOOOM APYrOM MECTe pacrojiaraercs
JIOUJIbHAS TUIOMIAJIKA, I/1e 000pyAyoTcs 1Ba pabodynx MecTa OrepaTopoB MalIMHHOTO noeHus. Ha
IIEPBOM OIEPATOP MPOBOAUT IMOATOTOBUTEIBHBIE ONEPALMUA U MOJKIIOYAET JOUJIBbHBIC almaparsl.
[Tocne moaxiO4YeHUs MOCIEIHEro armapara orneparop HepexoJuT Ha BTOpoe pabouee MecCToO, e
MPOBOJIUT 3AKIIOYUTENIbHBIC, ONEpAllMd W CHUMAET JOWIbHBIM ammapaTr. 3aTeM NepexoauT Ha
nepBoe padouee MeCTO I MOATOTOBKH K JIOCHHIO CIEAYIOLIEH KOPOBHI.
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Ha ycraHoBkax BTOpOro THUIa OCYLIECTBISETCS JOEHUE KOPOB B  CIEIHAIBHO
000py/IOBaHHBIX CTAaHKAaX, PACTIONIOKEHHBIX B IOMJILHOM 3aJie WM Ha mactouine. B 3aBucumoctu oT
TUIA JIOWIbHBIX CTAHKOB DPA3JIMYalOT YCTAHOBKU: C IMApaJUICIbHBIM PACIOJOKEHUEM CTAHKOB -
YCTAaHOBKHM THUIIA «TaHJEM, IPOXOJHbIC, YCTAHOBKH — «ENOYKa» U KOHBEHEPHO-KOJBIEBbIC -
YCTaHOBKHU THUIIA «KAPYCEIIbY.

JlounbHbIE YCTAaHOBKU C MapajuIeNIbHBIM PACHOI0KEHUEM >KMBOTHBIX MOJYYMIM Ha3BaHUE
«rapajuenbHo-poxoanbiey. K takum ycranoBkam otHocsTes Y M-8, VIC-3b.

Ha ycranoBkax Tuna «TaHaemM» WHIUBHIyalbHbIE CTAHKHM PACIONaraioT MOCIEIOBATEIbHO IO
NIepUMETPY TPaHIIIEH, B KOTOPOW paboTtaror oneparopbl MamuHoro noexust (YAT-6, YT -3). [loebmenne
TIPOM3BOJIUTENHHOCTD TIPY TIOCIIEIOBATEILHOM PacTIONIOKEHUST MHIMBUTYATIbHBIX CTAHKOB OOBSICHSIETCS Oojiee
paLMOHATIBHOM OpraHu3alren Tpyaa oneparopos. [Ipu ocHaIeHNH JOMIBHBIX YCTAHOBOK MaHHUITYJIITOPAMU
n apromMaramu ynpasieHus (YJIA-3A) KOIMYECTBO OMNEpPaTopoB, OOCTYKHBAIOIIUX CTAHKH,
COKpaLIaeTcst 0 OAHOTO, a IPOU3BOIUTEIBHOCTL BO3pAacTaeT B iBa pasa.

[Iupokoe pacrnpocTpaHeHHE B HACTOSIIEEe BpeMs IMOMYYWIM YCTAaHOBKH C TPYIIIOBBIMU
JOWIbHBIMUA CTakaHamy. lIprMeHeHue TrpynnoBBIX CTAHKOB JUIsl JOCHMS JKMBOTHBIX IIO3BOJISIET
YBEIUYUTh MPOU3BOAUTENBHOCTD TpyAa 0 35 - 40 KOpoB B yac, a IpU HAJMYUHM MaHUITYJSITOPOB H
aBTOMatoB ympasieHus 10 70-75 kopoB B yac (YIA-16A).

KonBeliepHO-KOIbIIEBbIE YCTAHOBKH THIIA «KAPYCETb) MPEACTABISIOT COOON Bpallarolyecs Ha
KOJIBIIEBOM IiatopMe JomiIbHbIe cTaHKH. [Lmardopma moBopadnBaeTcsi ¢ HEOOIBIIONH CKOPOCThIO (1
o0opot 3a 9-10 MHUHYT) HENpPepHIBHO UM C OCTAHOBKAMHU AJS 3aX0Aa U BbIxonaa KopoB. KopoBbl
3aX0JAT B CTAHKH U BBIXOJAT 10 OUEPEIU YEPE3 PABHBIE IPOMEXKYTKH BPEMEHH.

B Hacrosmiee Bpems B pa3NMUHBIX CTpaHaX BBITYCKAIOTCS CIEAYIOIIME BHIbI '"Kapycenmu'"
OTJIMYAIOIINECS TUTIOM M KOJIMYECTBOM JIOMJIBHBIX CTaHKOB Ha ruiargopme: «Potoernouka», «PoToTanmiem»,
«Topucraitim, «Poronaktop». Ha 1Byx mocnenHuX yCTaHOBKAaX CTAHKH Pa3MEIICHbI PAIUAIbHO - KOPOBBI
CTOAT I'OJIOBAMU BHYTPb U BBIXOJSAT B KOPOBHUK U€pE3 TYHHEIb M10/1 IIaTPOPMOH.

Kak mokaspiBaeT aHanu3 HCCIIEIOBAHUM, MPOBEICHHBIM B HalIel CTpaHEe M 3a PYyOEkKOM,
IIPOU3BOJICTBO MOJIOKA SIBJISIETCS CJIOKHBIM M TPYAOEMKUM IPOLIECCOM B >KMBOTHOBOJACTBE. Borpoc
BBIOOpa TEXHOJIOTMH NPOU3BOACTBA MOJIOKA SIBIISI€TCSI BaXKHBIM W TNPUHIMIUAIBHBIM. [Ipu ero
pElIeHu: HEOOXOAMMO YYWTBIBATh COCTOSIHUE MAaTepUalibHO-TEXHUUYECKOM 0a3bl, MPHPOIHO-
KJIMMaTUYECKHE YCIIOBHS, KOHLIEHTPALMIO MOT0JIOBbS KOPOB U MOJOOPAaHHOCTh CTa/1a, KBATU(PUKALHIIO
KagpoB. {151 000CHOBaHHOTO MCMOJIB30BAaHUS TOW WM MHOM JOWJIBHOM YCTAaHOBKU ONPEIENSIONINM
SBJISIETCS CIIOCOO COJIEPIKAHMSI KUBOTHBIX.

B Hacrosimiee Bpemsi OOJBIIMHCTBO KOPOB COAEP)KUTCS Ha MpuBsA3u. [Ipuy 3ToM  BO3MOXKHO
NPUMEHEHUE JOWIbHBIX YCTAaHOBOK KaK MEPBOro Tak U BToporo Tumna. Hanbosblee pacrpocTpaHeHHE
MOJIYYWJIN JIMHEWHbIE TOWIbHBIE YCTAHOBKHU C IOCHHEM B IIEPEHOCHBIE Be/Ipa WM B MOJIOKOIPOBO/I.
CouetaHue MpUBSI3HOTO crioco0a coJepkKaHus ¢ TOEHUEM B 3ajax ceOs He onpaBaajo. YBelInYeHue
MIPOU3BOIUTENILHOCTH TPy/la ONEPATOPOB MAIIMHHOTO JOEHUSI KOMIIEHCUPYETCS JOTIOJIHUTEIbHBIMU
3aTpaTaMH Ha OTBSI3bIBAaHME U MpPUBs3bIBaHUE KOpOB. Pa3paboTaHHbIE aBTOMAaTHYECKHUE MPUBS3H B
CTaHKaX C TPYNINOBBIM OTBSA3BIBAHUEM HE HAlIUIM Ha TMPAKTUKE I[HPOKOrO0 IPHUMEHEHUS.
3HaYUTEIbHOE MOBBIIIEHNE TPOU3BOIUTEIBLHOCTH TPY/ia IPU CTOMIOBOM COJEPKAHUU MOXKET OBITh
JOCTUTHYTO 3a CUET HMCHOJIb30BaHUS MOTOYHO-KOHBEWEPHBIX IOMIBHBIX YCTaHOBOK. DTOT CHOCO0
CIIEYeT CUMTATh MEPCIIEKTUBHBIM Il ()epM C MPUBSI3HBIM COAEP>KaHUEM KOPOB.

B nocnegHue roapl MIMPOKOE pacHpOCTpaHEHHWE TMOIY4YHsl OecHpHUBS3HBIA  CIOCOO
COJIep KaHus, MO3BOJISIONINK 3HAUUTENFHO COKpPATUTh 3aTpaThl TpynAa, Onarofapsi SKOHOMUHU UX B
OCHOBHOM Ha YOOpKe HaBo3a. 3/1eCh JIO€HHE KOPOB OCYILECTBIISETCS Ha YCTAaHOBKaX BTOPOTO THUIIA.
K mpeumyiectBaM J0€HHUS] KOPOB B JTOMJIBHBIX 3a1aX OTHOCATCSI BBICOKAsl MPOU3BOAUTEIBHOCTD U
KynbTypa Tpynaa. KpoMme Toro, pacnoyio)keHHe JOMJIBHBIX YCTAaHOBOK B OTHEIbHBIX MOMEUICHHSIX
CIOCOOCTBYET TOBBIIICHUIO CAaHUTAPHO-TEXHUUECKUX CBOMCTB MOJIOKA, 3HAYUTEIBHO YIydIlas
yClI0BUSL pabOThI )KUBOTHOBOJIOB, MPUOJIMKAs UX TP/l K TIPOMBIIIIIEHHOMY.

Crenyronmm BaKHBIM MOMEHTOM BBIOOpA JOMJIBHOM YCTAaHOBKU SIBJISETCS] MPOIYKTUBHOCTD
u 1nonoOpaHHOCTh cTana. JlomibHBIE YCTAaHOBKHM C TPYNIOBBIMM CTaHKaAaMHU THIIA «EJIOYKay,
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«TaHJEM» C TPOXOJHBIMH CTaHKAMHU M «Kapycelw» IMPHMEHSIOTCS Ha (epMax C XOpOoIlo
MoJ0OpaHHBIM CTaJOM IO BpeMeHU jAoeHus. [IpumeHeHHe ASTHX yCTaHOBOK Ha ¢epme, e
COJIEP’KATCsl KOPOBBI PA3HOPOAHBIX TPYII, BO3MOXXHO IIPU HCIOJB30BaHUU aBTOMAaTOB JIOCHUS
(YIA-8A, YIA-16A). Onnako, Kak IMOKa3bIBAIOT UCCIEIOBAHUS, UX MPUMEHEHHUE OINPAaBIaHO MPH
MPOAYKTUBHOCTH KOpOB cBbimie 4,5Thic.KT. B Hacrosmee BpeMs pa3pabaThiBalOTCS U
HCIBITHIBAIOTCA ABTOMaTUYECKUE JOUIIbHBIE YCTAHOBKH, Ha KOTOPBIX BCE PYYHBIEC ONEPALUH, B TOM
YlyClie HAJEBAaHUE JOWJbHBIX CTaKaHOB, NPOBOAATCA aBToMarudecku. Ilo MHeHuio psna
UCcleoBaTeNel, X UCIO0JIb30BaHue OyeT S KOHOMUYECKH BBITOJIHO IIPU FOJIOBBIX yI0sX cBbIe 10
TBIC. KT Ha OJIHY KOPOBY.

Ha coBpemenHoit pepme KUBOTHOE HaXOJUTCS B MHOTOTPAHHBIX CBS3X C BHEIIHEH cpenoit
U IOABEPraeTcs  BO3ACUCTBUSAM  pas3siuyHbIX  pasgpaxkurened. KopoBsl ¢ HU3KOU
CTPECCOYCTOMYUBOCTBIO IIOXO MPHUCHOCAOIMBAIOTCA K KECTKOM TEXHOJOTMH M HEMPUTOJIHBI IS
¢bepm nmpombInuieHHOro TrMa. OIHAKO OHU MOTYT JaBaTh BRICOKME HAZOW MPH UCTIOIb30BAHUH UX Ha
TPAAULMOHHON TEXHOJIOITMH COJAEPIKAHMUS.

B 3aBucumocTu OT BUAA BO3JIEHCTBUS OlepaTopa U KOPOBbI B IPOLECCE JOSHUS pasIMyaroT
WHIIMBUYaTIbHBINA, 00€3IMYEHHBINA U TPYITIOBON MOAXO0/I K dKUBOTHOMY.

[lepBblif mpuMeHsieTCS Ha IUIEMEHHBIX (QepMmMax, a TakkKe IpH padoTe C BBICOKO
MPOIYKTUBHBIMA KUBOTHBIMH, OOJIQIAIONIMMH  YCTOWYMBOCTBIO K CTPECCOBBIM  BO3ACHUCTBUSIM.
WuauBuyanbHbBIN TOAXOA K AKUBOTHBIM OCYIIECTBIISIETCS HA YCTAHOBKAX NEPBOIO TUIA JJISl JOCHUS
B CTOIJIax, a TaKk)Ke Ha MACTOMIHBIX YCTaHOBKAaxX B JIETHEE BpeMs Iofa, KOrja 3a ONeparopoMm
3aKperjieHa IOCTOSHHAsl TpyIa KOpoB. DTO MO3BOJSET JIy4dllle MPUCIOCOOUTHCA K XapakTepy
KUBOTHOTO M €ro (yHKIMOHAJIbHBIM OCOOEHHOCTSIM, BO30YXJaTh MOJHOLIEHHBIX pediekc
MOJIOKOOTJ]au1, IOJIHEE BBbIJIAUBAaTh KOPOBY 3TO OOBSACHSAETCS HAJIWYUEM Y OOCIYKUBAIOILIETO
MepcoHaNa MOCTOSSHHOW MH(OpMalMU O KUBOTHOM, €ro BO3pacTe, -Macce, KOJIMYECTBE OTEJIOB U
€KECYTOYHOW MPOJYKTUBHOCTH, BpPEMEHHU IIOCIEIHEr0 M MPEINOoCIEAHEr0 OTENOB, CPOKax
MIPOBEJICHUS 300BETEPHUHAPHBIX Pa0OT U T.1I.

O06e3nMueHHOe B3aMMOJEHCTBHE OIepaTopa C >KUBOTHBIM HAOJIIOJAeTCsl NMpPU JOECHUU B
WHIMBUIYATbHBIX, cTaHkax (ycranoBku YJIT-6, YJIT-8, VJIC-3A). 3mech omepaTop HE HMeEET
MOCTOSIHHOM TpyNIbl KOPOB M €ro BO3JEHUCTBHE Ha >KMBOTHOE OCYLIECTBIISIETCS Ha OCHOBaHHUH
MOJy4YEeHHOH MM OmnepaTUBHOM HH(OpPMALUU O Tpolecce MOJIOKoBbIBeAeHus. Ilpu ocHameHuu
JOWJIbHBIX CTAHKOB MAHHUITYJATOPAaMH M aBTOMAaTaMy YIPaBJICHUS YAaCTUYHO OTH (QYHKIHUU
BBINOJIHSAET aBTOMaTHKa. O0e3MMUYeHHOe B3aUMO/IeIiCTBHE ollepaTopa C )KUBOTHBIM OCYILECTBIISETCS
Ha KPYITHBIX MEXaHU3UPOBAHHBIX (PepMax C HEMOIOOPaHHBIM CTa/IOM.

I'pynnoBoil BujA B3aUMOJAEHCTBUS ONEPATOpa M XMUBOTHOTO IPHUMEHSAETCS HA JOUIIBHBIX
yCTaHOBKax ¢ rpynnoBbsiMu ctaHkamu (YIE-8A, «ranaem» ¢ MpOXOAHBIMU CTaHKAMH, «KAPYCEIIb))
HE OCHAIIEHHBIX aBTOMaTaMu ynpasieHus. [Ipu Takom B3aumoJelcTBUM HEOOXO0MMa YHU(pUKALUA
KOpOB, TaKk Kak BpeMsl, 3aTpay€HHOE Ha PYYHbIE ONEpalMy U MAIIUHHOE JI0€HHE, OJUHAKOBO JJIs
BCEX JKMBOTHBIX. JlOWJIBbHBIE YCTAHOBKM C TPYNIOBBIMM CTAHKAaMH OTJIMYAOTCS OOJBIION
MIPOU3BOJIUTEILHOCTBI0 U MO3BOJISIIOT JOOUTHCS XOPOIIMX pEe3yJbTaTOB IPU HCIOJIb30BAHUU
KHMBOTHBIX C BBICOKOM M CpeqHel CTpeccoyCTOWYMBOCTHIO, MOJOOPAaHHBIX B T'PYIMIBI O BPEMEHHU
JIO€HUS.
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1. 5 Jlekuust Ne8, 9 (4 yaca).

Tema: «O0opynoBanue npudepMepcKrX MOJIOYHBIX OTICICHHI

1.5.1 Bonpocsl JieKnum:

1. Heobxo0umocmo nepsuunou 0opabomxu MoioKa.
2. OcHosHble onepayuu nepeuyHol 0opabomxu.

3. OcnogHble onepayuu nepeuuHou nepepadomxu .
4.Pacuem nompednocmu 8 aHepeopecypcax

1.5.2 KpaTtkoe coaep:kaHue BONPOCOB:
1. HeoO0xoqumMocTh NepBUYHOM 00padOTKH MOJIOKA.

Momnoko sBISIeTCSI HE3aMEHHUMBIM MPOIYKTOM MHTaHUsA. B HeM cojaep)karcs MOJHOLEHHBIE
Oenku, KHUp, caxap, MUHEpAIbHBIC BEIIECTBA, BHUTAMHHBI, (EPMEHTHI B COOTHOLICHHUSX,
HEOOXOJUMBIX MJISl TMOAJIEPKaHUSI HOPMAaJbHON JKU3HEAESTEIbHOCTH YeJOBEUYECKOTO OpraHu3Ma.
OHO XOpolLIO ycBaMBaeTCs OpPraHU3MOM 4YEJIOBEKAa M CIOCOOCTBYET JIyYILEMY HCIIOJIb30BAHUIO
MUTATEIbHBIX BEIIECTB, MOCTYMAIOIINUX C JPYTUMHU MPOAYKTAMU MUTAHUSL.

Mostoko - ckoponopTsmiics mpoayKT. OHO peCTaBIseT CO00M OIaronpUsITHYIO Cpey st
KU3HEACATEIHHOCTH pa3IMYHBIX MHUKPOOPTraHU3MOB (THUJIOCTHBIX, MOJIOYHOKHCIIBIX,
OO0JIE3HETBOPHBIX U T.II.), KOTOPBIE NPU OJIATONPHUATHBIX YCIOBUSX M HEM OBICTPO Pa3BUBAIOTCH.
Crnenyer y4uThIBaTh W TO, YTO B IPOLIECCE TOCHUS B MOJIOKO MOMAJAIOT YaCTHUIIbl MBLIH, KOpMa,
HaBo3a. BmecTe ¢ TeM CBEXEBBIIOEHHOE MOJIOKO 00J1a1aeT OaKTePHIUAHOCTHIO, T.€. CIIOCOOHOCTHIO
3a/lep>KUBaTh pa3BUTHE OakTepuil W naxe pazpymarh ux. OOBICHSIETCS 3TO TEM, YTO B MOJIOKE
COJZIep)KaThCsl 0COOBIE aHTHOAKTEpHATbHBIE BemlecTBa. [leprosa, B TEYEHUH KOTOPOTO MPOSBIISIOTCS
NeNCTBUS ATHX BEIIECTB, Ha3bIBalOT OakTtepunuaHoil (aszoii. B cpemnem sta ¢asza umeer
JUINTENBbHOCTh 2-3 yaca. Ha miuTenbHOCT 3TOM (pa3bl OKa3bIBAIOT BIMSIHUE Takue (DaKTOpbl Kak
CKOpPOCTb U TEMIIEPATypa OXJAXKICHU MOJIOKa. [103TOMy KauyecTBO MOJIOKA M MOJIOUHBIX IIPOAYKTOB
BO MHOTOM 3aBHUCUT OT CBOEBPEMEHHOM ero 00pabOTKH U MepepabOTKH.

[TepBuunas 06paboTKa MOJIOKA TPOBOIUTCS JIIsl COXPAHEHUS €0 CAHUTAPHO-TUTHEHUYECKUX,
MUIIEBbIX U TEXHOJOTUYECKUX CBOWCTB. K omeparusM nepBUYHON 0OpaOOTKH MOJIOKA OTHOCSTCS:
OYHCTKA €r0 OT MEXaHWYECKHUX MpuMecel ((PUIbTpalus Wi [HeHTPOOSKHAs OYUCTKA), OXJIaXKICHUE
n mnacrepusanus. I[lepBuunHas oOpaOoTka MOJOKa JOJDKHA OCYILECTBISTHCS OJHOBPEMEHHO C
JIOCHUEM.

Jlis MexaHu3aluuu NepBUYHOW OOpaOOTKM MOJIOKAa Halla HMPOMBIIUIEHHOCTh BBIMYCKaeT
pa3HoOOpa3Hble MaIIMHBl U 00OpYIOBaHHUE: OXJAJUTEIH, OUUCTUTENN-OXJIAJAUTENIH, XOJIOAUIbHbIE
YCTaHOBKH, TACTEPU3ATOPHI U JIp.

2. OcHOBHbIE ONIepalMy ePBUYHON 00padoTKHU

OuncTka MOJOKa OT MEXaHWYECKUX MPUMECEH BBIMOJIHAETCS C MOMOLIbI0 (PUIBTPOB WIH
LHEHTPOOKHBIX ouncTHTENed. EcTecTBeHHOE TOJMHOE BBIACNCHHE OaKTepHATIBbHBIX KIETOK
BCJIEJICTBHE MAJIOT0 UX pa3Mepa IoKa ellle He JOCTUrHyTo. OJHAKO, Ha CIEeHUANIbHBIX LEHTpUugyrax
(nmpu yacroTte BpaieHus 6apadana 230-270 chHe HEIPEPBIBHOM BBITPY3KOM OCaJKa B BUJE KUAKOIO
KOHIIEHTpaTa yJIajioch BBIAEIUTH 10 98% Oakrepuil. Ha kauecTBO OYMCTKHM BIUSIOT TeMIleparypa
MOJIOKa, MPOAOJKUTEIBHOCTh HEMPEPHIBHOM paboThl CpeACTB OUMCTKH. OnTUMabHas TeMIepaTypa
paBan 35-60 °C, mpy IOBBIMICHHN TeMITEpaTyphl CKOPOCTb BBIIGNCHHMS YACTHI IOBBIMIACTCS, HO
4acTh MEXAaHUYECKUX MIPUMECEH pacTBOPSIETCS UM Pa3IpoOIIsSeTcss B MOJIOKE.

OunpTpanus — Haubosee pacpoCcTpaHEeHHbIH crocod ouncTku. OUIbTphl (BaTHBIE KPYKKH,
ceTyartble, MapJiieBble, (h1aHeNeBbIe U JIABCAHOBBIE (DMIIBTPBI) 33JIeP>KUBAIOT MEXaHUYECKHE IPUMECH.
Haunnydmas creneHb OYUCTKU MOTy4YaeTcs IpyU KOMOMHUPOBAHHOM HCIOJIb30BaHUH METAJUTMYECKON
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CETKH C TKaHEBOW IEPETOPOIKOM.

JIaBcaHOBbIE (PUIBTPHI - 00ECIIEUMBAIOT OBICTPYIO ¥ NOCTOSHHYIO 110 CKOPOCTH (PUIIBTPALIUIO
MoJioka. OHU THTHEHWYHBI, OAaKTEpUOJOrHYecKas OYHMCTKA STHX (PUIBTPOB OCYIIECTBIACTCS TpPU
IIPOMBIBAaHUHU rOpsiuei BOg0M 0e3 MpUMEHEHUsI MOIOLIMX cpeAcTB. [Ipu ucnoabp30BaHUM OAHOTO CI0s
JIABCAaHOBOTO (MIBTPA JOCTUTACTCS MEpBas IpyIa YHCTOTHI MoJioka. | M naBcana 3amenseTr 40
METPOB MapJIH.

Batnable (UIbTpBl — € TJIAQAKOH MOBEPXHOCTHIO, XOPOIIO OYMIIAIOT MOJIOKo. Hemoctarok —
MeJJIeHHas (pUIbTpaLus C yBeJIUUYeHHEM (QHIbTPOBAILHON KaMephl.

MapieBbie GUIBTPBI — OBICTPO W3HANIMBAIOTCSI, 3arPSA3HSIOTCS U HE 00SCIIEYNBAIOT BHICOKON
CTENEHH OYUCTKH.

QuUIBTPHI VI MOJIOKA AETATCSA Ha OTKPBITHIE U 3aKpbIThbie. OTKPBITHIE (QMIBTPHI TPUMEHSIOT
IpY PYYHOM M MAIIMHHOM JO€HMHM B IIEPEHOCHBIE BeIpa. OTOT C€Hoco0 OYMCTKU Tpelyer
JIOTIOJIHUTENIBHBIX 3aTpaT BPEMEHM M B OCHOBHOM HE OTBEUYAET CAHUTAPHO-TUTMEHUYECKUM
TpeboBanusM. Heckosnpko mydmime pe3yibTaTbl IOMY4al0T IPU  HCHOJIBb30BAaHMM  3aKPBITHIX
MOJIOYHBIX (PUIIBTPOB, YCTAHOBJICHHBIX HEIOCPEACTBEHHO B MOJIOKONpoBoae. Duibrpyrommuit
3JIEMEHT COCTOMT U3 KapKaca-CeTKU U CMEHHOIO JIABCAHOBOI'O MJIM KalpoHOBOro ¢uibTpa. Mosoko,
MPOXOJs TOA JCHCTBHEM HAlopa WM pa3pexeHus depe3 QUIbTPYIOIIUI 3JIeMEHT, OYMINAETCs, a
3arps3HEHMs 3aJIep>KUBAIOTCS Ha puibTpe. OUILTP JIETKO pa3doupaeTcst Ui NPOMBIBKU U 3aMEHBI.

Opmnako paxe mpu (QUIBTPAIIMM MOJIOKA B TIOTOKE Yepe3 CHHTETHYECKHE (PHUIBTPHI HE
rapaHTUPYETCs] BBICOKOE KAaueCTBO OYMCTKU. LIeHTpoOeKHbIe OUMCTUTENH, KOTOpbIE B HACTOsAIIEE
BpeMs IIPUMEHSIOTCS HA MHOTMX MOJIOYHOTOBApHBIX (hepMax M KOMIUIEKCaX, AT 0ojiee BHICOKYIO
CTEIeHb OYMCTKH MOJIOKA.

MoiokO Ha MOJOKOOYHCTHUTENb >KeNaTeNbHO HampamisaTh nogorpersiM g0 40..60 °C.
CenapaTopbl-OUUCTUTENIM MOT'YT OUYHMINATh U XOJIOJAHOE MOJIOKO, HO MPOM3BOJUTEIBHOCTh UX IPU
TOM 3HauuTeNnbHO YyMeHbliaercs. Ilpu Ttemneparype 10...15 °C B mpouecce OYUCTKH WIH
CernapupOoBaHUsl )KUPOBbIE LIAPUKU MOTYT COMBAThCS, a B AaJIbHENIIIEM OTCTauBaThCS KUP.

OuncTka MOJIOKa MOYKET TIPOBOJMTHCS HA Ceraparopax, UMEIOIIMX JIBa CMEHHBIX OapabaHa:
OJMH JUISL CEMapupoBaHMs, APYrod Juis OYMCTKM Mosoka. OnHako Takue KOMOMHHMPOBAHHBIE
cernapaTopbl HE HaXOAT IIUPOKOTO MPUMEHEHNUS.

Ha cenaparopax-oulCTUTENIX MOJIOKO OUYMIaeTcsi 0e3 BCIIEHHMBAHUS B 3aKPBITOM MOTOKe. B
MOJIOKE CHHXaeTcs o0llee KOJUYECTBO MHUKPOOOB, TaK KaK OHHM 3aXBaThIBAIOTCS YacCTHIIAMU
MEXaHMUYECKUX NpuUMeceil M CIM3bI0, OCAXIAIOIIMMHUCS B TIPA3EBOM IPOCTpaHCTBe OapabaHa
cernapaTopa-o4uCTUTEIS.

Cpa3y ke 1ociie 04uCTKU MOJIOKO OXJIaxaaroT 10 4...10 °C u XpaHAT npu 3TOH TeMneparype
710 OTTIPaBKU Ha MOJIOKOIPUEMHBIE TTYHKTHI.

OxnaxkeHue MOJOKa MOXKHO TPOBOJUTH HECKOJIBKMMHU crocobamu. Beibop cmocoba
OXJIAKIEHHUS 3aBUCUT OT MHOTMX (DaKTOpOB, B TOM 4HCJIE€ OT THUIA OXJaIuTelNs, KOJINYEeCTBa
OXJIZXKJIAEMOTO MOJIOKA, HAlIW4Ms XOJOIHOM BOABI, JOOBIBAEMOM M3 TJIYOOKHMX CKBAaXHH,
00€eCIIeUeHHOCTH XO3SIMCTBA 3JIEKTPOIHEPTUel AJis MOJIyueHUsl UCKYCCTBEHHOro Xonoaa u np. Ilpu
OXJIAKICHUN 3aMENIIAETCS KU3HEAEATEIbHOCTh MHUKPOOPraHM3MOB, BBI3BIBAIOIIMX €r0 MOpYy U
CKHCaHHe, 00ecreunBaeTcs CTOMKOCTh MOJIOKA MpU XpaHEHHH. B coOTBETCTBUM C AEHCTBYIOIIMMU
CTaHJapTaMu TeMIIEpaTypa MOJIOKA MpU CAAaye Ha Mpeanpusarue He noipkHa mnpesbimats 10 C,
IIO3TOMY TeMIIEpaTypa MOJIOKA IpH oxJytaxkaeHuu 6-8 C.

Haubonee npocToit MeTo1 — morpyxeHue Qusr B 6acceifHbl ¢ XOJIOIHON BOJIOW, HO IIPU ATOM
TeMIeparypa BOJbl AOKHA ObITh OTHOCUTEIHLHO HU3KOM, a MOJIOKO BO (isirax — MepeMeIInBaThCs.
HauOonbiee pacripocTpaHeHUE MOTYUYHIIN Pa3IndHble OPOCUTEIbHBIE OXJIaUTEINH.

1. MO KOHCTPYKIIUH JIENSTCA Ha IJIOCKUE U KPYTJIbIe; OTKPBITOIO U 3aKPBITOTO THIIA.

2. 1o 4ucity paboynx CeKIMi - Ha O/THO- U JIBYXCEKLIMOHHBIE.

3. o pexxumy paboThl - Ha MPSAMOTOYHBIE (TapaslielbHbIE) U TPOTUBOTOYHBIE.

Ha paGoune moBepXHOCTH OPOCHTENBHBIX OXJIAJAUTENeH MOJIOKO MOCTYMAeT CAaMOTEKOM WM
Mo/l HamopoM (OpoIlaeT TMOBEPXHOCTb) M CTEKaeT IO HUM TOHKUM CJIOEM HaBCTpedy WIH
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NapajuIeIbHO JABWKYILIEMYCS MO JPYroil CTOPOHE NMOBEPXHOCTH XJafoareHty. Ilpu 3Tom termiora ot
MOJIOKa Yepe3 TOHKYIO CTEHKY ammapara MepegaeTcs OXJIaXIarolel >KUIKOCTH, KOTOPOW MOXKET
OBITh XOJIOAHAS BOJIa ¢ TemrepaTypoii He Beiie 10 °C; neasiHas Boja, oxJiaxaaeMasi Bo (hpuraropax
WM Ha XOJOJWIbHBIX yCTaHOBKax 1m0 Temieparypbl 0..+4 °C, wind paccoi, oXJaXKIaeMblidi Ha
XOJIOJWIBHBIX YCTAaHOBKAaX U MMEIOILMI MUHYCOBYIO TEMIIEPATYPY.

Oxnaaureny, B KOTOPBIX OXJIAXAAIOWIAS >KUIKOCTb JABHXKETCS CBEpXYy BHH3 B OJHOM
HaIpaBJIE€HUM C MOJIOKOM, Ha3blBAlOT IapaJIeIbHBIMU WM IPSIMOTOYHBIMU; & OXJIAJUTEIH, B
KOTOPBIX OXJaKJAIOIIasl KUIKOCTh JBHKETCS MOJI HAlIOPOM HABCTPEUY OXJIAXkKIaeMOMY MOJIOKY, -
MPOTUBOTOYHBIMU. [IpOTHBOTOYHBIH PEKUM OXJTaaUTeNs Hanbosee F3PPEeKTUBEH.

Koneunas temrieparypa Moj0Ka TeM HIKE, YEM MEHbBIIIE HaualbHas TeMmIrepaTypa MOJIOKa U
BOJbl. PazHOCTh Mexny TeMHegaTypoﬁ OXJIQKJICHHOTO MOJIOKa M HAa4aJIbHOM TEMIIEpaTypOil BOJBI
00b19HO coctaBisieT ot 2 10 5 ~C. Yewm mydrie oxJiaauTenb, TEM MEHbBIIE 3Ta pasHOCTh. Hampumep,
IIpU HayaJIbHOU TeMneparype Boabl 10 °C B 04HO CEKIMOHHOM IPOTHBOTOYHOM OXJIAJIUTENE MOJIOKO
MOXHO OXJaauTh g0 Temmneparypsl 12..16 °C. Jlng AoCTHKEHUs TIIYOOKOTO OXJIaXKICHUS
HEOOXOJIMMO HCIOJNB30BaTh BOJY C 0Oojee HU3KOM TeMrepaTypoil wiu paccoin. Hanpumep s
oxnaxzaenus monoka no 8 °C HeoOxoaumma Boja ¢ TemmepaTypod 3..6 °C, a mis riay0oKoro
OXJIXKJICHUS MOJIOKa 10 4...6 °C MPUMEHSIOT paccoll, IMEIOUINKA MUHYCOBYIO Temneparypy (-10...-12
°C).

Bopna, npoiins yepe3 oxiaauTelb, MOIy4aeT OT MOJIOKa TEIUIOTY M HarpeBaercs 10 16 ... 19
°C; B 3UMHE€ BpeMsl 3Ty BOJY HCIIOJIB3YIOT AJIsl IOSHUSI KOPOB U TEJIAT.

[Ipu momomm XONOAHON BOJONPOBOJHOW BOABI, AOOBITOW M3 IIYOOKHMX CKBAaXKHH, MOXKHO
«OTHATH» OT MoJoka 70 80 ... 85 % uW3IMIIHEH TEeIIoThl U TEM caMbiM B 4...5 pa3 yMEHbIIHUTH
MOILHOCTb XOJOAMIBHBIX YCTAHOBOK M COOTBETCTBEHHO PACXO/]] 3JIEKTPOIHEPTUH.
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b Puc. 1. Yempoiicmea onsa oxaascoenuss monoka

Pan miacTMHYATHIX anmapaTtoB HMMEIOT JIETKO pa300pHYI0 KOHCTPYKLHMIO, IO3BOJISIOIIYIO
OBICTPO OCNNAOIIATH MAKET U CIIUBATh OCTATOK KUIKOCTH O€3 MOJIHON pa30opKH anmnapara.

Hepocratok muiacTUHYATBIX OXJaauTeNed - OOJbIIOe YHCIO0 (UTYPHBIX PE3HHOBBIX
MIPOKIIAJIOK, KOTOpBIE TPEOYIOT OCTOPOMKHOTO U YMEJIOT0 OOPAIIEHHUs C HUMH.

BbICcOKOIIPOM3BOAUTENBHBIE — IUIACTUHYATBIE  OXJIQAMTENM  OCHAIlEHbl  NpUOOpaMu
aBTOMAaTHUYECKOI0 KOHTPOJIS, PETYJIMPOBAHUS U PETMCTPALIMKA TEMIIEPATYPhl OXJIAXKAECHUS MOJIOKA.

Tanku-oxmaauTeNu MPUMEHSIOT I TIIyOOKOTO oxJjaxaeHus moisioka (mo 4...6 °C) u ero
BPEMEHHOI'O XpPaHEHHs B OXJaKAEHHOM BHJI€ HA MOJIOYHOTOBAPHBIX (epMax. MosiouHasi IUCTEpHA
TaHKa-OXJIAJUTENsl HMMEeT BOJASHYI0 pyOaliky, 00ecleyMBaloIlyl0 LUPKYISIUI0 OXJIaXIaroen
KHUJIKOCTH MEXKIY CTEHKaMM TaHKa. TerIOM30JSIMMOHHBIA CIIOM MpPEMSTCTBYET IOBBILIEHUIO
TEMIEPATypbl BHYTPU LIUCTEPHBI U OOECIIEUNBAET COXPAHHOCTh MOJIOKA C 33JJaHHOM TeMIIepaTypoil.
TaHkK-OXJIaAUTENN BBITYCKAIOTCS CO BCTPOCHHBIMU XOJIOAWIBHBIMU arperataMu u 0e3 Hux. B
MOCJIEIHEM CIIydae TaHK pabOTaeT BMECTE C XOJIOJMIbHON YCTaHOBKOIA.

TaHkHU-TEPMOCHI  UMEIOT  TEPMOM3OJIALUIO, OO0ECHEeUMBAIOIIYI0 XpaHEHHEe B  HHUX
OXJIAXKIEHHOTO Moiyioka. [lpu pasHuile TeMmeparyp OKpYXarollero BO3AyXa M OXJIaKICHHOI'O
MoJI0Ka, paBHOU 20 °C TemnepaTypa MoJIoKa 3a 12 4 XpaHEeHHUs! B TAKOM TaHKE-TEPMOCE ITOBBIILIAETCS
He Oonee yeM Ha 1 °C.

Jnis mosydyeHHs HMCKYCCTBEHHOIO XoJioJla Ha ¢epMax NPUMEHSIOT KOMIIPECCOPHBIE
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X0JoauIbHbIe yeTaHoBKU THIIa MXY, AB, VB u np.
st pepMm pazpaboTaHbl BOJOOXIIAIUTEIbHBIE YCTAHOBKH MTPOM3BOAUTENBHOCTRIO 38, 50, 75 u 125

ThIC. KJK/4.

3. OCHOBHBIE OTNEepalUK IEPBUYHON MTEPEPaOOTKH.
4.Pacyer moTpeOHOCTH B SHEPropecypcax

OxunaxaeHue.

PaccmoTpuM  cxeMy aAByXCeKIMOHHOTO oxjaauTens (puc. 27). B mepBoit  cekmum
OXJIJKJICHUE MOJIOKA MPOUCXOJUT 3a CUET UUPKYJIUPYIOLIEH XOJIOIHOW BOJIbI, BO BTOPOW — 3a CUET
JIEASTHON BOJIBI WITK PaccoJia, OXJIAKICHHOTO O MUHYCOBOM TeMIlepaTyphl.

[Tockonbky M ¥ 7T BENWYMHBI NEPEMEHHbIC, COCTaBUM AH(QepeHIHaTbHOE YpaBHEHHE
TEIUIOBOrO 0OallaHCa: Koau4ecmeo meniomsl, omoasaemoe MOJN0OKOM, PAGHO KOJIUYECHEY
meniomol, npoxooaueii yepes annapam (IOTEPSIMU NpeHEOpEraeM), To €CThb

-M - c-dt, =KdF (t, - t,) 1)
B ypaBHenuu (1) aprymeHT yMmeHblIaeTcs, a (QyHKLIMS yBEIUYMBAETCS, IOITOMY I1OCTABJIEH
3HAK «—».
Jist pemeHust TOro ypaBHEHHsI COCTaBHM YPaBHEHHUE TETNIOBOTO OaslaHCa MEXKIY MOJIOKOM H
BOJON: KOJHMYECTBO TEIJIOTHI, OTAAHHOE MOJIOKOM, PaBHO KOJIWYECTBY TEIUIOTHI, IMOJIYYEHHOMY
BOJIOM:

M-ct] —(t, +7) =nM(t, -t,) )
rae n= M — Koa(bq)mmeHT KpaTHOCTH pacxojia BOJHI,

B — xonu4ecTBO BOJIbI, U3PACXOJOBAHHOM Ha oXJaxaeHue M MoJoKa.
YroOsl peruth ypaBuenue (1), HyxkHo Hait (t, — t;) u dt,. Jlns sToro B ypaBHeHuu (2)
cokpatuM M U packpoeMm CKOOKHU
t,, — c—toCc — ¢ = nt, — ntp, oTcrona
ct,—7)+t,(n-cC
te — ( M ) O( ) (3)
n

. tM_R:(n—cxg—g)+CT @
n

B stom ypaBHeHuH t,, — BenuunHa epeMeHHasi, I03TOMY MOXKHO
npoaudhepeHIIpoBaTh €r0 OTHOCUTENBHO i,

d(n—cXQ—g)+0r_n—c

dt ,
n n
n n—-c)(t —t)+c
oTcroa dt = d ( )t —t)+cr (5)
n—-cC_ n
O0603HauYNM (I’l _ C)(t”‘ _tO) +e7 = /1\

n
nozactaBuM (4) u (5) B (1) u noxyunum

n — R
~M-c——dA=K-dF
¢ " dAZK.OF A

IEVRTSIL - Wy
n-c A_
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IIpounTerpupyeM 310 ypaBHEHHE

n ‘«d 4\
-M- j =K j dF (6)
n Ce,
I‘ITOGBI OCBO60,I[I/ITBCH OT 3HaKa «—», HY>KHO IIOMCHATH IPCACIIbI HHTCIPUPOBAaHUA. Eciu
dx
TOMY K€ Y4ecTh, 4TO MHTerpan |— = InX sBisieTcs cTaHAapTHBIM, TO ypaBHeHHE (6) MpUMET
X

CHEAYIOLIUNA BUL

bin

b7 |
~ ¢ | Topt 75

eo0siHasi ceKuusi . p T

|

topt 7 ‘
| Lop

paccoanaﬂ

cekuus
Puc. 27 - TemnepatypHasi AuarpaMma JBYXCEKIIMOHHOTO OXJIQAUTENS

|In (n—c)t, -t )+cr|«

M-c =
n—C‘ n t.,

[locTaBuB mnpenensl MHTETPUPOBAHUS U PEIIMB 3TO ypPaBHEHUE, Mbl MOXXEM MOJYYUTh
3HayeHue M wmu F.

F_ M-c n LD (n—c)t -t)+cr
k n-c nr
[To »TOlf Qopmysne MOXHO Takke HaWTH 3aBUCHUMOCTH MEXAY IPYTMMH MpeaeTbHBIMU
BCJIMYNHAMU, HAIPUMED
F=f(n) ww F =1 (z)
MCTOI[I/IKa pacucTta paﬁoqeﬁ HOBerHOCTI/I pacconbnoﬁ CEKIMH OXJIAAUTEJIA aHAJIOTNYHA
MCTOAHKE pacucTa MMOBEPXHOCTHU BO)IHHOf/i CCKIINH.
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Ona Ttak xe Oasupyercs Ha auddepeHIHATBHOM YpaBHEHHHM TEIJIOBOro OanaHca:
Koluuecmeo menjiomsl, omoasaemoe MoJ10KOM, PAGHO KOJUYECHEY MEni0mul, NPoxXooauiell
yepe3 annapam (PaCCOJIbHYIO CEKIIUIO OXJIAIUTEIS).

IIpu pacuere Hy»KHO UMETh BBHIY, 4TO ¢, = 1,001...0,0776 B 3aBUCHMOCTH OT COAEPKaAHHS
conu. Temmeparypa 3aMep3aHusi paccojla TAaKKE 3aBUCUT OT COJIEpP)KaHUs COJM B paccoie —
MUHUMAalbHas TemmepaTypa paBHa -21,2°C mnpu coaepxanuu coiau 22,4% (moutu mnpsmMas
3aBUCHMOCTD).

AHaJOrMYHO pacyeTy MOBEPXHOCTH BOJSHON CEKLUU

~M.c ng, 3 (nc, —o)t, +T—top)+CT
" K nc,-c Y ncr "
p 7P pp’p

[Ipn pacuere MOJOYHOW IJMHUU CIEAYeT OOpaTUTh CaMO€ CEepbe3HOE BHUMAaHHE Ha
TIIATENILHOCTH BHIOOpA BCEX MapaMeTpoB 3Toi JTMHUU. KaXKIplii U3 HUX, HAUWHAs OT PYYHBIX 3aTpaT
Ha BBITIOJIHEHUE OCHOBHBIX TEXHOJIOTMYECKUX OMepaliii U KOHYasi BpEMEHEM OXJIaXKIEHUSI MOJIOKa,
MMEIOT UCKIIIOYUTEIbHOE 3HAUYEHHUE JIISl MTOJIYYEHUSI MOJIOKA BHICOKOI'O CAHUTAPHOT'O KAaueCTBa.

K coxanennto, Ha Hammx ¢epMax YacTO NOIYYAIOT MOJOKO, HEYAOBIETBOPSIOIIEE
tpedoBanusm ['OCT. Ilo cBumerensCcTBY nupekropa Poccuiickoro coro3a nmpeanpusTuii MOJIOYHOM
otpacnu B. JlabuHoBa, eBpormeiilibl BooO11Ie He cTaay Obl MOKYHaTh MOJIOKO y HAIUX (epMepoB.

TenuioBoii mpouecc macrepu3aropa

HarpeBanue »xunkocteid (BUHA) € LEIbI0 YHUYTOXKEHUS MHKPOOPTaHU3MOB BIIEpPBBIE
NpUMEHWI BhIIaromumiicss ¢panmysckuii yuensiii Jlym Ilacrep (1822 — 1895rr.). Ilpomecc (ero
Ha3BaIM MacTepu3alueil) okazajcs HAacTOJbKO ACWCTBEHHBIM, YTO €ro CTadM HPUMEHSTh U IS
00pabOTKM APYTHX KUJIKOCTEH, B 4ACTHOCTH MOJIOKA.

Jlis macTepu3aly MOJIOKAa UCIOJIB3YIOT caMble pa3HOOOpasHble ammaparbl (MX Ha3bIBarOT
racTepu3aTopaMiu), TEIMJIOBOK MPOLECC KOTOPBIX MTOKa3aH Ha puc. 28.

Mosnoko Ha 00pabOTKy IOCTyNaeT TOHKUM CIIOEM M HarpeBaercst 10 TeMIepaTyphl
80...90°C.

Tennonorepu B macTepu3aTope CTaparoTCs CHU3UTh 3a CUET PA3IMYHBIX KOHCTPYKTHBHBIX
YCOBEpIIEHCTBOBAHUN, B YaCTHOCTH, HPHUMEHSIOT NPOQHUIbHbIE TOHKOCTEHHbIE IJIACTHHBI U3
MaTepHaioB, 00JaAaomuX OONBLION Terulonepenayeid. DTo MO3BOJSET CHU3UTh MAaccCy ammapara,
C03/1a€T TypOYJIEHTHBII MMOTOK MOJIOKA, MOBBIIIAET MPOYHOCTH I1aCTEPU3ATOPA, B KOTOPHII MOJIOKO U
TEIUIOHOCUTENb (Iap) MOCTYHAIOT MO JJaBICHUEM.

B npomecce paboTsl TeMmepaTypa MOJIOKA YBEJIMYHMBAETCS OT Uy H0 1l (TEMmepaTypa
nacrepusanuu). Ilap HempepbpIBHO Mojaercs B ammapaT, HarpeBaeT MOJIOKO, KOHJICHCHUPYETCS U
BBIBOJIUTCSL HAPYXKY.

AHAJIOTUYHO pacyeTy OXJaauTess, cocTaBUM AuddepeHnanbHoe ypaBHEHHE TEIIOBOTO
OanaHca: Koauuecmeo menyiomol, NOAYYAEMOE MOIAOKOM, PAGHO KOJUYECMEY HMEniontbl,
npoxoosawemy uepes nacmepuzamop

M - ¢ dt = KdF (tigpe - 1) (1)

rae  type — Temmeparypa TEIUIOHOCUTENs (Iapa), KOTOPBI HENpPEPhIBHO IOCTYNAaeT B

acTepusarop,
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t°c T kou

dt

THEH’

2 t kow
napa

f Hay

! dF F
Pucynox 28 — TemoBoii mpoiiecc nacrepusaiuu

t — Temrieparypa MoyoKa,
K — xoadduitnenT Terutonepeaaun (s yupoueHus pacueTos npuMem K = cont).

dt

M-c— " —kdF
napa -
[TpouHTErpUpPYEM 3TO BhIpAKCHHE
tron dt F
M-c| ——=kJdF )
e L —1 o
napa
[Mockombky d(tygpe —t) = — dt, a I_— = In (tugpa — t.), IpuBeneM BeIpakeHHE (2) K
napa -
3TOMY K€ BUIY, TOT/IA
tkon dt F
VIS S
e L —1 o

napa
qTO6BI I/I36aBI/ITBCSI OT 3HaKa «—» nNepca ypaBHCHUCM, [TIOMCHACM MPCACIIbI MHTCTPHUPOBAHUSA
tHALI
M - C‘I N (tpa—t)| = KF
tKO”

OKOHYATEIBLHO

t
M.cin ~— =kF

napa KOH
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M-c —t
O F — 2 3 napa Hau 3
o k tnapa - tKol-t ( )

Temmieparypa napa BEIOMpAeTCs B 3aBUCUMOCTH OT €T'0 JTaBJICHUSI.
Pacxon napa I1 Ha mactepu3aiuio MoJIOKa ONPEACISIOT 110 GpopMyrie

— M ) C(tkon B tH(w)
(IH - Ik)nﬂ
rae  igu i,— TernocoaepaHue napa u KOH/JeHcara,
17 — TENJIOBOM KIIJI MAaCTEPU3ATOPA.

Perenepanus (BoccTaHOBJIEHHE) TeNJIa

Bo Bpems nepBuuHON 00pabOTKHA MOJIOKO TOABEPTalOT OXJIAXKICHUIO U TACTEPU3ALNH, IIPH

9TOM PaCXOoAyeTCs 0O0J/IBIIIOE KOJIHUYECTBO OHCPIruM Ha pa60Ty XOJIOAWJIbHBIX YCTAHOBOK W Ha
Harp€BaHue€ MOJIOKA IIPU €T0 IMacCTCPU3aluu.

YT1o06BI YMCHBIINUTD 3aTPAThl DHCPIUH, HPUMCHAIOT CIICHHUAJIBHBIC allllapaTbl PCTrCHCPATOPHI,

B KOTOPBIX BCTPEYAIOTCS JBA MTOTOKA MOJIOKA — XOJIOHBIN U ropsiunii (puc. 29).

Pacuer perenepaTopa cCBOIUTCS K ONPEACICHUIO €r0 pabodeli MOBEPXHOCTH
F M - cE

pez — pee (1- E)

clhexelsdoeHHoe nacmepy3obaHHoe
MO/IOKO MO/IOKO

w0 85

60°C 50°C

‘I 5 85
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Puc. 29 Cxema BKJIIOUEHHUS IPSIMOTOYHOIO pEreHepaTopa B MOJIOYHYIO JUHUIO: | — pereneparop,
2 — oXJauTeNb, 3 — macTepu3arop.

rie  E —ko3dduinueHt perenepanuu teria, pabasii 0,6...0,7.
Pa3zHocTh TEMIIEpaTyp mporecca MOKHO MOCYUTATH 1O PopMyie

tpee = (1 - E)(tnacm - tpee)’
_ M : C (tp&’, _tllll'-i) _ tpee _tnau

- IVI .C t _tnau t _tHﬂ‘l

nacm nacm

a E

Pereneparop, CMOHTHUPOBAaHHBIN B TEXHOJIOTHYECKOM JIMHUU MEPBUUHON 00pabOTKH MOJIOKa,
SKOHOMHT CJIEIYIOIIEe KOJIMYECTBO TEIUIA

Q,=M-c7 , xllx/uac

MoJi04HBbIE cennapaTopsl

CyIHOCTb pa3JeneHns MOJIOKA 3aKJII0YaeTCsl B TOM, YTO BCJIECTBUE Pa3HUIIBI INIOTHOCTEH
MOJIOYHOT'O JKMpPa M TaK Ha3bIBA€MOM MOJOYHOH IUI1a3Mbl (T.e. oOpaTa), MPOUCXOIUT BCIUIBIBAHHUE
KHUPOBBIX yacTHll. JDTa pa3Huua coctasiuser 0,11 r/em® (motHocTh *Hpa 0,92 r/em®, a muiasmer —
1,03 r/cm®). VIMEHHO 3a CdeT 3TOr0 MPOUCXOIUT OTCTAMBAHHUE MOJIOKA B CCTECTBEHHBIX YCIOBHSIX,
HO 9TO MpPOIECC, TPEOYIOIMUNA JIUTETLHOIO BpeMEHU (OKOJIO CYTOK). B 3TOM ciyuae >xupoBbie
IIAPUKH BCILIBIBAIOT CO CKOPOCTHIO
2 o -0

J— HC

Vc = 5 o p? (dopmyna Croxkca),
Ui
rIe g — yCKOpeHHe CBOGOIHOrO MaCHNUs Tena M/CeK’,
07— TUIOTHOCTH TU1a3Mbl (00para),
O — ITIOTHOCTB JKUPA,
I — paauyc xuposoro mapuka (r =1,5...5,0 Mxm),
7 — BSA3KOCTh MOJIOKA B ITya3ax.

B cepeanne XIX Beka cTaiu MbITaThCsl UCHOJIB30BATH LIEHTPOOEIKHOE OTAEICHUE KHUPaA, HO
OTH TIONBITKM yCHEImHBIMA He Obpumi. Jlemo B TOM (Kak MBI YBHOUM Jaiblle), YTO
MIPOU3BOIUTENBHOCTh cenaparopa Q B HanOOJbILIEH CTeNeHN 3aBUCUT OT KBajpaTa yucia 000poToB
6apabana Q = f(n?). Oxmako, BO Bpemsi paGOTHI ammapara IPH ONMPEACNCHHBIX 000poTax (HMX
Ha3bIBAlOT KPUTUYECKHMHU) HACTYNAET SIBJICHUE PEe30HaHca, P KOTOPOM COOCTBEHHBIE KOJIEOaHUs
OapabaHa COBMAJAIOT C BBIHY)XJIEHHBIMH. JTO NPHUBOJUT K TOMY, UYTO OCh BpalleHus OapabaHa
OTKJIOHSIETCS] OT BEPTUKAJIM HAa HEAONYCTUMYIO BEJIMYUHY, TP KOTOPOI MPOUCXOAMT MTOJIOMKA Bajia
Oapabana. K Tomy ke stu kputmueckue o0opoTbl He oueHb Benuku (1000...1500 o6/mwuHn),
clieioBaTeNbHO, paboune 000poThl OapabaHa ObLIM eIé MeHbIe. Takue cenapaTopbl UMENU O4YEHb
HEeOOJIBITYIO IPOU3BOIUTEIHHOCT U OBUIM IKOHOMUYECKH HE BBHITOHBIMH.

Bbixon u3 cozmaBIerocs mojoKeHus! Hallell U3BeCTHBIN mBeackuil nnxenep Kapn I'ycras
JlaBans (1845 — 1913r.r.). B 1878 r. oH co3man cemapaTtop, B KOTOpoM OapabaH Bpamiajics co
ckopocteio g0 10000...12000 o6/muH. B sTOM cemapatope Ban OapabaHa COCTOMT M3 JBYX
MOJIOBUH, COEAMHEHHBIX MeEXJay co0oi ympyro mydtoi. Ilpu gocTHKEHMM KpPUTHYECKHX
000pOTOB, aMIUIUTY/1a KoJiebaHuit 6apabaHa pe3Ko BO3pacTaeT, HO OHa TacuTcs ynpyroi Mydroii, a
OapabaH JIeTKO TPEOoJ0JeBaeT JTH OO0OpPOTHI M HOPMaIbHO paboTaeT B JaUalNa3oOHE
CBEPXKPUTHYECKUX 000POTOB.

Mosnounble  cemapaTtopbl  pasfeNsfloTcs  Ha - caugKoomoenumenu, — ovucmumenu W
Hopmanuzamopbsl. BeIyCKaloT Takke YHUBEPCAIbHbIE CEerapaTophbl.

PaccMoTpuM OCHOBBI TEOpUM MOJIOYHOTO Ceraparopa, koropyro npemioxui 1. bpemep.
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Ha puc. 30 moka3zaHna cxema pacrnoioKeHHs Tapenok OapabaHa cemapatopa (MEKTapeTIouHOe
MIPOCTPAHCTBO), JKUPOBOM IIApUK M OCHOBHBIE TapaMmeTpbl mpocTpaHcTBa. Ilox meWicTBHEM CHUT
MMOTOKA MOJIOKA IIAPUK YBJIEKAETCS 3TUM MOTOKOM CO CKOPOCTBIO BCIUIBIBAHUSA V7 U OJJHOBPEMEHHO
JIBUTAETCS K ITOBEPXHOCTH Tapeiku co ckopocThio V. (ompenensiercs mo (opmyne Crokca).
O6o3nauum T — Bpems, B T€UCHHE KOTOPOTO >KUPOBOHM IIAPHK JOJDKEH JOCTHYb MOBEPXHOCTH
TapesKu, YTOOBI HauaTh JBMIKEHHUE BBEPX BMECTE C IPYTUMU ITIAPUKAMHU.

Ha cxeme BuHO, UTO

H
L=v, T=— 1)
' Slno
h
S=v,, T=— )
o tgo
Paznenum ypasuenue (1) Ha ypaBHeHue (2), IOTy4YUM
v H 1
nep. _ M 3)
v h cosa

c.cp.
2OnpeL[eJII/IM 3HAYEHUS Uy cp. ¥ U¢.cp- CKOPOCTD 0. ¢y HAXOAUTCS 110 popmynie CTOKca. 3aMeHuM
g Ha ®°R — HeHTpoCcTpeMUTENBLHOE yCKOpeHue — a R mpumem cpexaum. Torma
_2 2 RninTRmax 07 =0, 2
Uy == ~ r
. p- 9 2 77
B MECKTAPCIIOUHOM IPOCTPAHCTBEC JKUPOBLIC MIAPUKU ABUIKYTCSA BMECTC C IIOTOKOM MOJIOKA C
IIOCTOSHHO YMEHBINAOMIEHCS CKOPOCThI0 V7. Ha KakaoM 2J1eMEHTapHOM y4acTKe OHa OyJIeT MHOI,
HI03TOMY MOKHO OIPENENUThH CPEIHIOI0 CKOPOCTh B IUana3oHe Rmax — Rmin

Vi+Vo +...+V, 2V,
Viep. = n T n
IVHdR
Rmax — Rmin

3Has MPOU3BOJAMTENBHOCTE cenapatopa Q W cedeHue, yepe3 KOTOpPOe MPOXOAUT MOJIOKO B
nporecce 00paboTKH, OMpeeTuM

U Vn.cp. =

V= :
i 27Rh-cosa - r
Rmax Rmax
P9 R S
R 27Rh-cosa-r 27Rh-cosa-r p° R
OTCrO1a Vl’l C - min - min
> Rmax - Rmin Rmax - Rmin
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Puc. 30a — BI)II[GJ'IGHI/IG ZKHUPOBOI'O MIapHUKa IIpKU IBHUKCHHUHU MOJIOKA B
MCIKTAPCIIOUYHOM IIPOCTPAHCTBC

o J T~ Rmin

-y o ) u e
-

Rmax

L

Puc. 306 — K onpenenenuto pacueTHOro oorema OapabdaHa cemapaTopa
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In I:\)max
— Q ) Rmin
2zn-cosa-r R, — R
IToncraBum 3navenusd V, ., u Ve, B ypaBaenue (1):

R

In max

Q . Rmin
27Rh-cosa-r R, — R H 1
h

win n.cp.

ga)z Rmax + I:Qmin O =0y r2 COS
9 2 n

prOCTI/IM 9TO BBIPAKCHUC U OKOHYATCIIbHO IOJTYyYUM

2 2
20,—-0 R-. — R
I o 2 2 max min

9 r<||orr R ‘H [=Q

max

7 7

L min _

BenuunHa B mepBbIX KBaJIpaTHBIX CKOOKaX XapakTepu3yeT (u3NYecKue CBOWCTBA MOJIOKa U
Ha3bIBAETCS pa3eNsieMOCThIO MOJIOKA (OHa 0003HauaeTcs Yepes T).

Bo BTOpBIX KBaJpaTHBIX CKOOKaxX HAC UHTEPECYET

ﬂ(Rriax —R; ) H :Vrr?ax _anin

min
Rm
Ora BeNMUYWHA, pa3Je/ICHHAs Ha In , Ha3BIBAETCS IPUBEICHHBIM MU PACYCTHBIM
min
00BEéMOM OapabaHa cernapaTopa
2 2
V =V = Vmax _Vmin
p np R

max

In
min

OHa oka3bIBaeT CYIIECTBEHHOE BIMsSHHME Ha IIPOMU3BOJIUTENILHOCTh cemaparopa (cxemy Vp MOXKHO
BUJIETh Ha pucyHke 300)

— 7072 3
OxoHuarensHo Q=1 I’Vﬂp P em’/cex

Z[J'ISI MPAKTUYCCKUX paCYCTOB
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VIV

Puc. 31 — Cxema k omnpeneneHuo GU3NYECKOTO CMBICIIA PETYIUPOBAHUS KUPHOCTH CIUBOK

L =0,047-rV.n’f muac

rane S — texnonoruueckuii KI1/] cemaparopa.

O,—0O
Kcraru, — e — 0,29t (upu t = 10...70°C),
n
rae t — TemnepaTypa MOJIOKa, MOJIBEPKEHHOTO CEMAPUPOBAHUIO.
GIY T GD!C
[TockonbKy 3Ta BeIMUMHA | — | SIBJISIETCS BaXKHOU COCTABJISIONICH
n

pa3AensieMOCTH MOJIOKA T M 3HAYUTEIBHO BIUSET HAa MMPOU3BOAUTEIBHOCTD CEIapaTopa, MOJIOKO
nepez cenapupoBanueM HarpesatoT A0 40...50°C (Oonpimumii HarpeB YJKOHOMUYECKH HEBBITOJIEH).

Terneps paccMOTPUM Qpuzuyeckuit cmvici pezyiuposanus HCUpHocmu caugok. J{is sToro
6apalaH cenapaTopa pa3MecTUM TOpu30HTaIBHO (puc. 31). BuaHo, yTo oH pasneneH BepxHen
TapeKoi Ha JiBa COOOIAIOIINXCS COCY/Ia: B TIEPBOM HAXOAUTCS CMECH(Y,y,), COCTOSIIIAS U3 MOJIOKA
U CIIMBOK, BO BTOPOM — 00par (7,).

Ji1st HopMasbHOM paboTHI cenapaTopa JOHKHO ObITh 00eCcIieueHO HEPABEHCTBO I — I > I —
Iy, @ B COOTBETCTBHH C 3aKOHOM COOOIIAIOIINXCS COCY/IOB

(r-r)y., = -1,

WNubiMu cioBamu, yeabHBINA BeC (MIIOTHOCTH) CMECH OY/IET 3aBHCETh OT PACIONIOKEHUS
OTBEPCTHUI, WIIH

T — I _ Yo
7 —To  Vem
y‘II/ITBIBaH HeﬁCTBHe FpOMa}IHBIX HeHTpO6e)KHI)IX CHIJI, 3Ta (bopMyna 6y21€T HUMETHh BU
r2 _ r2
T (O 7/0
2 2
r-T - ro yaw

HOJ'IBSYHCB 3THM BBIPAKCHHUCM, MOXXHO IIOJCYMTATh BCIMYUHY [, IS HNOJYYCHHUS CIHBOK
pa3H0171 JKUPHOCTH
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1. 6 Jlexuust Nel0O (2 gaca).

Tema: «MexaHu3auus CTPIKKHA OBEH U IEPBUYHON 00pabOTKU MIEPCTH»

1.6.1 Bonpocwbl j1eknum:

1.00mue cBefeHNsI O CTPUTATBHBIX MyHKTaX.
2. Texnonornueckoe 000pyI0BaHHE CTPUTATHHBIX TYHKTOB
3.0pranuzanys TpyAa Ha CTpUraibHbIX TYHKTaX.

1.6.2 KpaTkoe coaep:kaHue BOMPOCOB: (/Me3UCHO U3NONCUMb OCHOBHOE COOepICAHUe
paccmampusaemvix 60npocos)

1.00mme cBeleHUsI 0 CTPUTAJIBHBIX IYHKTAX,

Crpuxka oBell U INepBUYHAs 00pabOTKa LIEPCTH OTHOCATCS K Haubojee TPYJOEeMKUM U
OTBETCTBEHHBIM TEXHOJIOTMUYECKUM OIEepalysiM B OBLEBOJACTBE. HemnpemMeHHoe yciaoBHE MOIy4eHUs
BBICOKOKAUECTBEHHOM IEPCTH — MPOBEIEHUE CTPUKKH B CKaTble CPOKMU: B Te4eHUM He Oosee 1
Mecsa. IT0 MOKET ObITh JOCTUTHYTO TOJBKO OJlarofapsi BHEAPEHUIO MAIIMHHOW CTPHXKKH oBell. B
HACTOsALIEE BpEMs CTPH)KKA MEXaHU3MpoBaHa Ha 95%.

MammHHas: CTpIKKa OBEIl U IepBUYHast 00padOTKa MEPCTH OCYIIECTBISIETCS, KaK MPaBUIIO,
Ha CTPUTaJIbHBIX IyHKTaX. TakWe MyHKThl pacrojararor B nomemeHusx anuHou 50...80 M n
mmpuHOi §...11 M, ThHe ycraHaBimBalOT 00OpyJOBaHWE B OOWH WM JBa psaga. OHH UMEIOT
OTAENCHUsl CTPWKKUM M YINAKOBKM pyH. Bce momenieHus AOIKHBI OBITh CBETJIBIMH, UYUCTHIMHU,
BBIOCJIEHHBIME W TPOAE3UH(GUIMPOBAHHBIMHA. [loJBI B TIOMEIIEHWSIX CTAllMOHAPHBIX ITYHKTOB
JepeBsHHble. B OTIENeHUM CTPMKKM MOHTUPYIOT CTPUTQJIBHBIE M TOYMJIBHBIE arperarsl,
TpaHCIIOPTEPHI JIs LIEPCTH. B 0Te/IeHnN yIIakoBKU YCTaHABIUBAIOT BECHI, CTOJIBI JUISl KIIACCUPOBKU
LIEPCTH U IIpecC.

Crpwxka oBell B XO3sIMCTBAaX JOJDKHA MPOXOJUTH IO 3apaHee pa3pabOTaHHOMY OO0IIEMYy
IUIaHY, B COOTBETCTBUH C KOTOPBIM COCTABJISIOT IJIaHbI paOOThl OTJENBHBIX OpUTaj Ha KaXKIblil 1EHb,
a Takxe rpaduky MOATrOHA OTap M MapLIPyThl UX JBU)KEHUS K CTPUTAJIbHBIM IyHKTaM. Bpems Ha
IIEPETOH OT MECTa BBINACOB JO ITyHKTa CTPM)KKM YCTAHABIMBAIOT B 3aBHCHUMOCTH OT MECTHBIX
YCJIOBH, PUHUMAs CKOPOCTh MPOJBUKEHUS OTapbl HE Oosbine 15 kM B AeHb. [Ipu sTOM oBely Ha
MYHKT CTPUXKKH TOATOHSIOT 3apaHee, YTOObI Mepesl CTPUKKOW MX MOXKHO OBIJIO BbLIEpKaTh 0e3
kopma 15...20 u u Oe3 Bozsb! 8...10 4. CTpyuub OBEll C BIAXKHBIM PYHOM HENb3d, TaK Kak Takas
LIEPCTh B KUIAaX CAMOHArpeBaeTCs U OPTUTCH.

[Ipu opranuzanuu TpyAa Ha CTPUTAIBHBIX IMYHKTaX OCOOEHHO TUIATEIBHO MPOIYyMBIBAIOT
pacropsiiok pabodero JHS M OASKIY CTpHUrajgs. 3aTayMBaeT peXyllMe mapbl CHEeHUaIbHO
MOATOTOBJIEHHBIA PAOOTHUK.

Ctpmxka OBell BKIIIOYAEeT B ce0sl MOATOH OTaphbl K CTPUTATbHOMY ITYHKTY, MOATOTOBKY
€€ K CTPUKKE, HENIOCPEICTBEHHO CTPUIKKY, KIIACCUPOBKY U IIPECCOBAHUE LIEPCTH.

2.TexHosoru4eckoe 000py10BaHNE CTPUTAIBHBIX IYHKTOB

JUJ1 KOMIUIEKCHOM MEXaHU3alluy MPOU3BOICTBEHHBIX MPOLIECCOB HA CTPUTAIbHBIX YHKTaX U
B BBIHOCHBIX I[€XaX BBITYCKAIOTCS KOMIUIEKTHI TeXHOJIOTHUecKoro odbopymnoBanuss KTO-24, KTO-48
u BCII-24/200.

B coctaB KOMIUIEKTOB BXOJAT 3eKTpocTpuraibHbie arperatel DCA-1/1 (¢ 0qHON MaIIMHKOI)
u DCA-12I" (¢ 12 mammukamu).Arperat ICA-12I" npumeHsiercs Ui CTPUTAIbHBIX MYHKTOB Ha 12,
24,48 n 60 pabounx mect. CtpuranbHble MyHKTHI Ha 24,48 1 60 pabo4yux MecT 000pYyAYIOT MyTeM
CBaMBaHHUs DJIEKTPUUYECKUX CHUIIOBBIX ceTell arperatoB JCA-12I" uepes pacnpenenuTenbHble MUTKA
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0e3 Kakux — JUOO JOMOTHUTENBHBIX TEepPeAeNioOK. ArperaTbl MUTAIOTCS 3JICKTPOIHEPTUEH OT CeTH
nepemenHoro Toka 220/360 B. B Mectax HE HMMEIONMX D3JEKTPOIHEPIHH, arperarbl MOTYT
KOMILJIEKTOBATHCA MEPEABUKHBIMU JIEKTPOCTAHIUSMHU.

Puc. 1. Cxema 9CA 12I"

Arperatr DCA-12I" cocrout u3 jaseHaaunatd MammHok MCO-77b mist CTpUXKKH OBEll,
nBeHaanat rudkux BaoB BI'-10 ¢ Oponeit m apmatypoid, 12-TH TOJBECHBIX IJIEKTPOJBUTATEIICH
AOJI-0,12-2c. Arperat yKOMIUIEKTOBaH TOUMIbHBIM anmaparom TA-1 wiu JJAC-350.

Mammaka MCO-77b Biimrouaer B ceOs pexyluid anmapar, HaKHMHOW, SKCIIEHTPUKOBBIN U
IIAPHUPHBIN MEXaHU3MBI H KOPITYC.

Pexymuil annapar npeaHa3HayeH Uil CPE3aHUs IIEPCTU M COCTOMT U3 HOXa U IPeOEHKH.
[Ipu pabGore MamuHKU 3yObsi TPeOCHKM BXOAST B ILIEPCTh, pacuechiBas M MOJACPKHUBAs €€ IpH
cpe3anun. Hox, coBepiuasi BO3BpaTHO-TIOCTYIATEIbHOE JIBUKEHHUE, CPE3AET LIEPCTh, MOMNAAAI0IIYI0
Mexay 3yObsamu rpedenku. Tonmmnaa rpedeHku: 3,5 MM i1 HOpMaJIbHOM BBICOTHI Cpe3a MepcTu U 7
MM I BBICOKOTO cpe3a. I'peOeHKH BBICOKOIO cpe3a MO3BOJISIIOT MOJIydaTh 0ojiee KaueCTBEHHYIO
OBUMHY IIpU CJa4€ MOJIOKA Ha MsCO, COKpAIllaTh BpEMs NMEPENEPKKU CTPUKEHHBIX >XKMBOTHBIX C
LEJIbI0 TIOJTyYEHHsI MEXOBOW OBUMHBI. OBILIbI, OCTPHUKEHHbBIE MAIIMHKAMHU C BBICOKUM CPE30M, JIy4IlIe
NEPEHOCAT MOXOJIOIaHusl, UMEIOT OOJblINe MpuBeChl. Takas TEXHOJOTUS OCOOEHHO MEpCHeKTHUBHA
JUISL CTPUYKKU OBELl POMaHOBCKOW MOPOJIbI, KOXKY KOTOPBIX MCHOJB3YIOT JJIsl U3TOTOBJIEHUS LIyOHO-
MEXOBOH MPOYKIIUH.

HaxumHol MexaHu3M, IprKUMarouil rox K rpedeHke, odecreunBaeT MUHUMAJIbHBIN 3a30p
MEXy UX pabO4YMMH MOBEPXHOCTAMHU. DTOT MEXaHU3M CMOHTHPOBAH B IIPUJIMBE KOPITyCa MAIIMHKH.

DKCLIEHTPUKOBBII MEXaHU3M IO3BOJSET paboTaTh MAalIMHKE MPU PA3IUYHBIX IOJIOKEHUSIX
HKCIIEHTPUKOBOTO M MEPEJaTOYHOI0 BAJOB, YTO YJIYUIIAET YCIOBMS JKCILTyaTallud 'MOKOro Baia.
MexaHu3Mm depe3 cucTeMy Iepenad npeodpaszyeT BpallaTesIbHOW ABUKEHUE Baja 3JIEKTPOBUTATENS
B KOJIeOaTeNIbHOE IBUKEHUE HOXKA.

Kopmyc coenunser Bce MEXaHU3MBbI U OJJHOBPEMEHHO SIBJISIETCSA PYKOSTKOM.

KauecTBO M CKOpPOCTh CTPMKKM OBELl BO MHOI'OM 3aBHUCAT OT DPETyJIMPOBKU MAIUHKUA U
MPaBWJILHOM 3aTOUKH PEXYILUX Map.

PerynupoBka MammH mocie CcOOpPKM CBOJUTCS K TPaBUJIBHON YCTAaHOBKE TI'pPEeOCHKH,
TIOJIO’KEHUS pbluara 1 K peryJIupoBKe YCUIIMS HaXaTus HOXa.

Mammaka MCO — 58 B ornnuue ot Mammbku MCO — 776 o6opynoBaHa y3k03aXBaTHBIM
pexymuM anmaparoM. Ee rpebenka mMmeeT necsiTh 3yObeB, a HOX — TpU. TaKkWe MAaIlIuHKA
IIPUMEHSIOT NPH CTPHXKKE MOJIOJHSIKA M OBEIl CO CKJIAI4aTOM KOXKEH, a TakkKe I MOJICTPUIKKU
MaToK nepea okoToM. HeOonbinas mupuHa 3axBara rpedeHku (57,6 MM) CHH)KAaeT BO3MOKHOCTh
MIEPECTPUra MpH CTPUKKE HEOOJBIINX OBEII.

Mammaka MCY — 200 B otnuuuu ot Mammakd MCO-77b o6opynoBaHna BMeCTO THOKOTO
Bajia WIEKTPOJBUTATEIEM W IIHYPOM IMMTaHUSA, YTO 3HAYUTEJIBHO IOBBIIIAET  XapaKTEPUCTUKU
MalIMHKH. DTO MaHEBPEHHOCTb, CHIDKEHHE IIymMa paboThl, MOBBIIIEHHE O€30MacHOCTH PabOThI
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Puc. 2. Cmpueanvnas mawunxka MCY-200

CrpuranbHble MalllMHKU C THEBMAaTUYECKUM U I'MJIPaBINYECKUM IPUBOJIAMHU ITPUMEHSIOTCS B
Hosoit 3emanmuun u Apctpanuu. Hampumep, B kopmyce mammHkd «2Q#on Crap» (ABcTpaus)
CMOHTHPOBAaH ITHEBMATHYECKUH JBHUraTeib, pabOTAIOMMIA OT CXAaToro Bo3ayXa (CTPHTaIbHBIN
arperat o0opyI0BaH KoMIipeccopom). Bo3nyx, HachleHHbIA TapaMy CMa304YHOTO Macja, MOCTyMaeT
B UWIMHIp JIBUTATENsl, pacIiuMpsieT W TOJKaeT MOPILIEHb; IpU ATOM Hapbl Macjia CMa3blBaIOT
MOBEPXHOCTh IWIMHIpa. Banm paBurarens sBIseTCS BaJOM SKCLEHTPUKA, KOTOPBI COEOUHEH C
pBpIYaroM U pexyumm ammnaparoMm. M3 munuszapa crpys oTpaOOTaBLIEro BO3JyXa MPOXOJIUT 4epes3
KOpIyC MAIlIMHKM K PEeXYLIEeMy amnmnapary, cMasblBas c€ TpYyILIUMECA JETald, B TOM YHUCIE HOX U
rpebenky. [Tox Harmopom Bo3/1yXa IEPCTh OBLBI OTCTPAHSAETCS O padoyeil 30HbI MAIIMHKH, [T03BOJISAS
CTPUTAII0 BUAETH 3TY 30HY.

[IHeBMaTHueckas MalIMHKA B 3aBUCUMOCTH OT KOJIMYECTBA MOCTYHAIOLIETO BO3/1yXa MOKET
OeccTyneHYaTo U3MEHATh YMCIO ABOWHBIX X0A0B OT 0 IO HECKONBKHUX THICSY B MUHYTY. Bo3nyx B
MAIIMHKY TMOJAETCs MO IJIACTMAcCOBOMY TMOKOMY IUIAHTY JUIMHON 10 3M, MOACOCTUHIEMOMY K
MarucTpajbHOMY TPYOONpOBOAY. YCTPOWCTBO JUIsl BKJIIOYEHHUS MAIIMHKH B paboOTy BCTPOEHO B
KOPIYC MAalMHKH{, I03TOMY MAalIMHKa paboTaeT TOJBKO TOIJA, KOI/la CTPUTab CKUMAET KOPILYC
PYKOH.

[TpaBuiibHas 3aTOuYKa peXylled mapbl MPOBOAMTHCS Tak. Ha IuCK TOYMIIBHOTO ammapara
BOJIOCSIHOM KHCTBIO HAHOCAT TOHKHMM CJIOM HakgayHOW cMecH, cocTosAlled u3 nuiMdropoirka
Ne5...8, aBroTpakropHoro macia M6b min M10b u kepocuna. CMech 1oykHaA OBITH pa3BeieHa 10
COCTOSIHUSI, IIPU KOTOPOM OHa YAEp)KHBaeTcs Ha paboueil moBepxHocTH nucka. Hox u rpeGeHky
HAJEBalOT Ha ITUQTHI AepxKaTels TakK, 4ToObl 3yObsi ObLIIM HalpaBiIeHbl BBEPX, IPOTUB BpallleHUs
JMcKa. 3aTauMBaeMble JUCK WIM T'peOEHKY JIErKO MPHKUMAIOT K JUCKY JiepKaTeieM, MEeAJICHHO
nepeMenias MocjaeHUi BIPaBO U BJIEBO 0 MOBEPXHOCTH JMCKA, BBIXOAS 3a MpeAebl 3aTOYHON
MOBEPXHOCTU He Oosiee yeM Ha 3y0 HOka wid jABa 3y0a rpebeHku. Haxum He nomkeH OBITh
CIJIBHBIM, TaK KaK 3TO MOXXET BbI3BaThb IEPErpeB M IOTEPI0 KauecTBa 3aTayMBaeMbIx mnap. B
Iporecce 3aTOYKU JTOJDKHO HaOMI01aThCsl OOMIIBHOE UCKPEHHE U3-TI0/1 3aTaYMBAEMOM MTOBEPXHOCTH.
[Ipu mpexpailleHu UCKpPEeHUs HEOOXOJMMO BHOBb HAHECTH HaXJAUHYIO MAcTy Ha MOBEPXHOCTh
aucka. 3aTouka 0e3 MacThl YCKOPSET M3HOC MOBEPXHOCTH JIUCKA M YXYAIIAET KayeCTBO 3aTOUKH.
[Tocne 3aTouku MpoBOAAT JOBOAKY (Oosbine macna). KauecTBo 3aTOUKM NMPOBEPSIOT MO PEXYIIUM
KPOMKaM, KOTOpbIe HE JOJDKHBI UMETh 3ayceHleB. [IpocBeT Mexay pabodeil MOBEpXHOCTHIO HOXa
WM TPEOEHKH U JIeKaIbHOM JHHEeNWKoN He noykeH mpesbimath 0,05 MM. Bo m3bexanun paneHus
OBEIl NMPHU CTPUKKE KOHIIBI 3yObEB NPUTYIUIIOT HAa HAXKJAYHOM KaMHe, a 3aTeM MOJUPYIOT Ha
JIEpEBE MATKOW MOPOBI.

B ABctpanuu paszpaboTaHa yCTaHOBKa JJisi CTPHXKKH OBELl C MOMOUIbIO MOIIHOTO Jiydya

Jlasepa. HenocTtatok — BeICOKas CTOUMOCTD, TPYAHOCTDH obecneueHus 0€30IMaCHOM pa6OTBI, HHU3Kasa
CKOpPOCTH pE3aHusl.
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Pa3zpaboTtan OGMOXMMHUYECKUI METOJ CHATHSA MIEPCTU C OBell. JKUBOTHBIM JAal0T ¢ KOPMOM
nukiaopochaMu, MUMO3MH WM JIPYrOil Tpemnapar, CIOCOOCTBYIOIIUEM pa3pylHICHHUIO IJTYKOBHI]
mepcTuHok. Yepes 9...12 aHel mepcTh NOJIHOCTHIO OTACISIETCS.

HecMoTpst Ha MHOTOYMCIIEHHBIE TOMBITKH CO3/]aTh PA3JIMYHbIE HOBBIE TEXHUYECKUE CPEJCTBA JJIA
CTPUKKH OBEIl €lle JO0Jroe BpeMs OCHOBHBIM pabO4YUM OpraHoM OyleT OCTaBaThCs CTpUTalIbHAs
MamwmHka. Ctpuranm BbIcOKOW kBanmudukanuu octpurarot 300...350 oBerr 3a pabouunii ACHB.
Pexopacmen mupa HoBo3zenanackuii crpuranb I'. boysn octpur 560 oBen 3a 9-uacoBoit pabouuit
JI€Hb.

3.0pranu3anusi TpyJa Ha CTPUTATbHBIX MYHKTAX.

[TpuMeHsIIOT TpHU BHUJa MAalIMHHOM CTPMOKKHM OBEL[: Ha CTONAX (CTeiaxax), HOTOYHYIO (Ha
KapyCeJIbHBIX ¥ KOHBEHEPHBIX YCTAaHOBKAX) U CKOPOCTHYIO.

Cmpuodicka Ha cmoiax — HauUMEHee MPOM3BOIUTEIBHBIA CIOCO0, MPH KOTOPOM OJIWH
CTpuralib JOCTaBJsIeT OBIy K pabodyemy CTOJy, CTPHXKET, COOMpaeT U CcHOaeT UIepCTh Ha
KJIACCUPOBOYHBIN CTOJI MJIU Ha Bechl. CTpUTrajb TaKXKe 3aMEHSET, PEryJIUPYET, CMa3bIBAET PEXKYIILYIO
[apy MAILIVMHKHU U BBIIOJHSAET BCIIOMOIaTEIbHbIE ONIEPALIUH.

Ilomounasa cmpuoicka 3HaUUTENIHHO obJeryaercs TpyAd crpuraieil. Ha onHoMm u3 5 cronos
(UKCHPYIOT OBIy JJIsi CTPHIKKH, Ha OCTAIbHBIX 4 — cTpuryr. [lojaBaabIIMK JIOBUT B 3aroHe,
MOJTAaCKUBAET K YCTAHOBKE M NIEPEMEIIAET OBILY OT OJIHOrO CTpUralid K Apyromy. [Ipouecc crprxku
JENUThCS Ha 4 ONepalyy, BHIIOJIHIEMbIE OTACIbHBIMU CTpUraisiMu. Kakaplii U3 HUX CTPUXKET
TOJIBKO CTPOTO OMPEIEIEHHBIN YYaCTOK OBIIbI, YeM U 00€CTIeUNBACTCS IOTOYHOCTh CTPUKKH.

KonBeliepHast ycraHoBKa TMpeacTaBisieT COOOW JIMHEWHBINM JIEHTOYHBIM TpPaHCIIOPTED.
Crpuranu pasmemaroTcs ¢ 00eux CTOPOH TpaHCHOpPTEepa M KaXJbli M3 HUX BBIIOJHIET CTPOTO
onpeneneHubie oneparuu. OocmyxuBaoT KoHBeep 11 denosek.

JlocTOMHCTBO — HE TPEOYIOTCS CTPUTATIU BBICOKOM KBaTH(pUKAILIUH.
HenocraTok — TpyJHOCTb KOHTPOJISE paOOTHI, BHITOIHIAEMOM KaXKIbIM CTPUTaJIEM.

Ckopocmnas cmpudicka HanOoJiee IporpeccuBHa. B Halelt ctpaHe ee Hauanu BHEIPATH B
1958 r. OcHOBHBIE IIPaBUJIA U IPUEMBI:

1. Haumenbime 3aTpathl GU3UIECKOTO YCUIIUS CTPUTAIIS MPU CTPIKKE.

2.ympaBleHUE TMOJIOKEHUEM Tela OBIBI MpH CTpIkKe. HeoOXxoImMo YacTo MeEHSTh
MOJIO)KEHUE OBIBI B COOTBETCTBUU C XOJOM CTpWXKH. [Ipy ynpaBieHun OBLOM CTpUTalb JAOJIKEH
CTPEMUTHLCS BBIpAOOTaTh yMEHHE OallaHCHPOBATh CBOUM TYIIOBHUIIEM IO OTHOIICHHIO K ILIEHTPY
TSDKECTU HAaXOJISIIIEHCS Y HETO B HOraxX OBIIBI.

3. HauMeHbIIIee YHCIO MPOXO0J0B MamuHKONH. Ha Xoporieil momecHol OBIE JOCTaTOYHO
cenaTh 0Kojo 55...60 mpoxoJ0B MAIIMHKOM. DTO 3aBUCUT OT UCIOJIB30BaHUs IIMPUHBI IPEOCHKH.

4. ucnionb3oBaHuEe B paboTe CTpUraiis JIeBOM pyku U HOT. VMICKyCCTBO ympaBlieHHs OBIIOM
COCTOUT B TOM, 4YTOOBI, yAEp>KWBas €€ TJIaBHBIM 00pa3oM HOTAMH, OCTaBJSATH JIEBYIO PYKY
CBOOOIHOIA.

5. He TomyCcKaHHWe TPAaBMHUPOBAHUS JKUBOTHOTO.

ITocae CTPUIKKHU OBIY 00s13aTEILHO O6pa6aTLIBaIOT pacTBOPOM KpCOJIMHA C TCKCOXJIOPAHOM

B KYIIOUYHOM YCTaHOBKE, YTOOBI IPEIOTBPATUTH 3a00JI€BaHUE YECOTKOM.
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1. 7 JJexuusi Nell (2 gaca).

Tema: «MexaHnu3auus Kynku OBELD»

1.7.1 Bonpocsbl jieKIum:

1. Obopyoosanue 01 06paAbOMKU KOIHCHO2O NOKPOBA 08el.
2. Tpebosanus, npedvssisemvle K KYHOUHbIM U OVULEBLIM YCIMAHOBKAM.
3. Texnonocuueckue paciemsi KynoUHvlX U OYULEBbIX YCMAHOBOK

1.7.2 KpaTkoe coaep:KaHHe BOMPOCOB: (ME3UCHO UZLONCUMb OCHOBHOE COOEPHCAHUE
PaccmMampusaemvbix 60npocos)

11. O6opynoBanue 151 00padOTKHM KOKHOT0 IOKPOBA OBell.

Ha oBmax mapasuTHpylOT YECOTOYHBIC KIICIIM, KOIIAPHBIC KIIEIIHM, OBEYbH KPOBOCOCKH,
HOCOBOM OBOJl OBel, MsCHble MyxH. J[nsg OoppOBI € OSKTOmapasuTamMu C JIe4eOHOH U
npodMIaKTHIECKOH 1ensiMu oBel] 1-2 pa3a B roj] 00padaThIBalOT HHCEKTOAKAPALUIAHOHN KUIKOCTHIO
(Kpeanuno-rekcaxiiopaHoBasi HJIM MUHEPAIbHO-MACIISIHHASI SMYIIbCHUS).

Cnocobvl 06pabomru KOHCHO20 NOKPOBA 06el:

1. Kymnka B IpOIJIbIBHBIX BaHHAX;

2. O6paboTKa CTPYSIMH KHUJIKOCTH;

3. KomOuaupoBaHHas 00paboTKa.

Cpoxku 06pabomxu pasHvlx No10803PACMHbIX 2PYNA

- B3pocabix oBell - uepes3 5 THEH Mociie CTPUKKY;

- SIrHAT - ¢ TPEXMECSIYHOIO BO3PACTa;

- OTKOpPMOYHOE MOT0JIOBBE - IEpe/l MOCTAaHOBKON HAa OTKOPM;

- B ciiydae oOHapy)eHHS YECOTKH - JIBAXK/IBI C ABYXHECIbHBIM HHTEPBAJIOM.

1. Kynounvie 6annbl

Knaccugurayus éann

1. ITo Tuny

1.1. CrauroHapHble MEXaHU3UPOBAHHBIE;

1.2. CranuoHapHbI€ C ePEeIBIKHBIMH KYITOYHBIMU YCTAaHOBKaMH.

2. Ilo Tumy ycTpoiicTBa, MOJAOIIET0 OBEIl Ha 00padOTKY

2.1. CopaceiBaronye (Harbosee pacpoCTpaHEeHbl);

2.2. TlorpyHble.

Haubonee Tpynoemkas omepauuss npu oOpabOTKe OBell, - MOJArOH UX K BaHHE. JTO
BBI3BAHO TEM, YTO KPEOJIMHOBASI SMYJILCHS 00JIaAaeT, CUILHBIM CIIEeNU(UISCKAM 3a11aXxoM, KOTOPBIH
HAallOMMHAET >KMBOTHBIM O TMpeabiaynie obpadorke. OBIBI MpH cOpacbIBAaHUUM B BaHHY
MOJIBEPTAIOTCS CHJIBHBIM (DH3MUECKUM BO3JEHCTBHSM, 3arjlaThIBAIOT SMYJIBCHIO M OMIYIIAIOT
AOKEHHE B MEeCTax MOpe30B, CAETaHHBIX BO BpeMsl CTPHXKKH, ITO3TOMY IOJIOTHATH UX Ha MOBTOPHYIO
00paboTKy K BaHHE OYEHb TPY/IHO.

PaccmoTpuM ycTpoiicTBa JUIs 1T0/1a4M OBEll K BaHHE.

Copacvisarowue ycmpoticmea:

1. Tonkaromas Tenexka (BanHa 0KB)
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TOJIKaromiasa TCJICKKa

v

OKYHATCJIb

Puc. 1. Cxema pabomur moaxarowetl menesxicku
Henocratku: 1. TpaBmbl (ru0enb) )KUBOTHBIX MPU OTJEIECHUN IPYMIbl HAIbLIAMU TEIEKKH;
2. Yromnenue (rudemns) >KUBOTHBIX MPU OJJHOBPEMEHHOM OKYHAHHMH B BaHHY 25-35 roJos.
2. TpancnopTepsl: JIGHTOYHBINA U3 MPOPE3NHEHHOMN JICHTHI WJIU IIEMOYHO-TUIAHYATHIH.
[IpeumyiiectBa: oTcyTcTBUE (DaKTOpa TOJNKAHHS, MEIICHHOE OIyCKaHUE OBEll B BaHHY,
BBICOKasI IPOU3BOAUTEIBHOCTD, IOTOYHOCTb.
3.TpancnopTepHas KOHBEHEPHO-KOJIbLEBAsI YCTAHOBKA

Konbuesoii
paHcIopTep

OTCTOMHUK

Puc. 2. Cxema koneetiepno-Konbyesoll Kyno4Hou YCmaHo8KU

Yacrora Bpamienus - 0,76 MUH

Henocratku: 1. TpyaHocTh 3aroHa oBell Ha TpaHcHopTep; 2. YXOA OBell Hazal U B
CTOpOHBI; 3. YacTble TpaBMbl KOHEUHOCTEW >KMBOTHBIX MEXAY KPOMKOH CTEHOK U IOBEPXHOCTBIO
TpaHcrnopTepa.

4. YcTaHOBKH BBIIBUJKHOI'O THIIA

B ycranoBke CapaTOBCKOrO MHCTHTYTa MEXaHW3alMU c.X. (pacmpoctpaHeHa B Poccum)
POJIb MPEAKYMOYHOIO 3ar0Ha BBIMOJIHAET KOIapa, K KOTOPOH MpUMbIKaeT ycraHoBka. OcOOeHHOCTh
YCTaHOBKH - HaJIM4le OETOHUPOBAHHOM IJIOLIAJIKU C HAKJIOHHBIM I10JIOM, Ha KOTOPOH y OBEll Nepes
KyIIaHUEM CMBIBAIOT I'PSI3b C KOIBIT

Henocratku: 1. Manasg BMecTUMOCTb BbLABMKHOTO mojyia (40-60 oBerr), mo3TOMy MHOTO
BPEMEHHU TpATUTCS Ha YacThId 3aroH OBEI| Ha IUIaTGOpMy, YTO CHIIKAET IMPOU3BOAUTEIBHOCTH
Tpyna; 2. OTCyTCTByeT MeEXaHHU3M, NPUHYIWTENbHO TMOAAIOMIMKA oOBell Ha miatdpopmy; 3.
TpaBmupoBanue koneunocteit; 4. TpeOyercs TmiatenbHOe HaOIIOACHUE 33 JKUBOTHBIMH, 4acToOe
MaHEBpPUPOBaHUE MMIATPOPMO, YTOOBI MPENOTBPATUTH 3aTATMBAHME HOI MEXAY IIaTdopMoil u
CTEHKOM.

5. YcraHoBkH ¢ HakJoHsomences riomaakon (Kazaxcran u Kuprusus)
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HaknoHHas Tenexkka

Puc. 3. Cxema ycmanoéxu ¢ Haxnouswoweiucs niowaoxou

Henocratku: 1. TpaBMHpoBaHME KOMNBITEL] M KOHEYHOCTEH MPU CKOJIBKEHUU MO IOy
wiomaaky; 2. OTCyTCTBUE NPUHYIUTEIBHO MOIAIOUIEr0 MEXaHU3MA.

6. YcranoBku xamto3uiiHoro tumna (KVII-1 - koncrpykuuu [lonrasckoro)

HenocraTok: Pe3koe cHIkeHne MpOnu3BOAUTENLHOCTH IIPU MOBTOPHBIX 00paboTKaXx.

7. YcTraHoBKa co cOpachIBalOmUM MeXaHu3MoM «Oerymiast BoiaHay YIIK-300

8. KoMOMHHMPOBAHHOTO THIIA - TOJKAOIIAS TeNeXkKKa + HaKIOHAomascs ardgopma

Ocnognvie mpe6o8anus K KYNOUHbIM YCIMAHOBKAM.:

a) K pa3MeIeHUI0 YCTaHOBKHU:

1. PoBHag nomagka;

2. He 6mmxe 500 M OT €CTECTBEHHBIX U HICKYCCTBEHHBIX BOJOEMOB;

3. He menee 50 M OT 3/1aHUM, CKOTHBIX ABOPOB U JPYTUX C.X. OOBEKTOB.

0) 300BeTEpHUHAPHBIC:

1. Konnienrpanus pactBopa: rekcoxiopas - 0,25-0,3%, kpeamun 0,25-1,5%);

2. Temneparypa: cMeIIMBaHUs KOMIIOHEHTOB - 60-65°C, kynanus - 20-25°C;

3. Okcnosurus - 30-60 ¢, ¢ ronosoit 1-2 ¢;

4. OnTumanibHble pa3Mepbl BaHHbL: rmyouna 150-160 cm, mupuna - He MeHee 650 cM B
BepxHe# yactu, 450 ¢cM B HW)KHEW 4acTH, ONITUMAIIbHBIN 00BbeM - 15-17 MS;

5. Bricora cOpacsiBanus - 0,5 m;

6. O0ecneyenne cBOOOIHOrO€E NBMKEHHUS )KUBOTHLIX B BAHHE;

7. IlonHOE€ cMayMBaHHWE KOXKHOTO MOKPOBa OBEIl BCEX MOPOJ MPU COXPAHEHUU YHCTOTHI
MIEPCTH.

B) TEXHUKO-DKOHOMHYECKHE:

1. TTouszBogutenbHOCTh - HE MeHee 300 B3pocCibIX OBEI] 32 CMEHY IPU OOCITy>)KUBaHUU 3
pabouumuy;

2. ToroBeIil pacxoj ®KUAKOCTH Ha 1 TOJIOBY - 4 IUTpa - HA CTPHIKEHHYIO OBILY, 6-3 nHTpa
- Ha HEOCTPUKEHHYIO;

3. YcTaHoBJIEHHAs MOIIHOCTE - He Ooee 25 kBT;

4. MerannoeMkocTh - He 6ornee 10 T.

Lloepyarcnvie ycmpoticmea:

a) ¢ omyckatomieiics knetbto (MKY-1 MexaHu3upoBaHHasi KynmoyHasi YCTAHOBKA) - OBEII
TOJIKAIOIICH TEJIeKKOW 3aroHSIOT B KJIETh M OIMYCKAalOT B BaHHY. CeTKa, MepeKphIBaromias KJIeTh
CBEpXY, 00ecleuynBaeT OKyHaHHUE UX C TOJIOBOH Ha 2-3 c. 3aTeM KJIEeTh MOJHUMAIOT M BBITYCKAIOT
YKUBOTHBIX B OTCTOMHBIN 3ar0H.

[IpeumytmiecTBa: OTCYTCTBHE pEe3KMX (U3UYECKUX  BO3JICHCTBUH, MOITOMY TIpH
MOCJIeNYIOMUX 00paboTKaxX OBIIBI UAYT HA 00PaOOTKY TakK ke, KaK U B TIEPBBIH pa3.

50



Puc. 4. Cxema ycmanogxu ¢ onyckarowetics Kiemuio
6) c¢ samonusembiMu Oacceiinamu (YKO-750) - 2 Gacceiina, cucteMa pa3OpbI3rHBaHHS
KUAKOCTH, OacceilHbl munuuapuyeckue ¢l0 M, roybuna 1,2 M. 3amoiHsOT OAMH - BO BTOPOM
3arousroT 250-280 oBell, MepeKayrBarOT SMYIbCUIO U3 MIEPBOTO BO BTOPOM, FOJIOBBI 00padaThIBalOT
pa30OpBI3TUBAHUEM.

N - — _

HacocC

Puc. 5. Cxema ycmanoexu ¢ 3anonusemvimu bacceunamu
Mexanuzayus nooauu osey K éanme

2. TpeGoBanus, npeabsiB/sieMble K KYMOYHbIM U AYIIEBbIM YCTAHOBKAM

OBIBI 0ONE3HEHHO pearupyroT Ha MPOIECC KyMaHus, U MOJOTHATh UX K BaHHE OYEHb
TpynHo. st aToit onepanuu npuiiekatoT 5-10 demoBek U 3aTpavyuBalOT 0oJiee MOJIOBUHBI BPEMEHU
Bcero Texmporuecca. s obrmeryeHus mpoiiecca MOJa4d >KMBOTHBIX K YCTAHOBKaM MPUMEHSITCS
CJIEIYIOIIHE TTPUEMBI:

1. 3aroHSIOT OBEII C IBYX CTOPOH TaK, YTOOBI OHU BUJEIH JIPYT JIPYTa;

2. PsyoM ¢ BaHHOM pa3MemaloT KIETKY, B KOTOPOU MOMENIal0T HECKOIBKO MPUMaHOYHBIX
OBEIl U KO3;

3. PacnonararoT oBel| Tak, YTOOBI OHH BHIEIH KUBOTHBIX B OTCTOIMHOM 3aroHe;

4. Vcrionb3yroT KO3J1a-BOKaKa, 32 KOTOPBIM OBIIBI HIIYT 0OJIee OXOTHO;

5. 3aroHSAIOT C MTOMOIIBIO CIIEUATEHO OOYYEHHBIX CO0aK;

6. CTaBsAT yCTAaHOBKY BIUIOTHYIO K KOIIIApe, OTKY/1a )KUBOTHBIE XOPOILO UIYT Ha CBET;

7. Ilpenkymno4yHblid 3aroH AENST Ha HECKOJIbKO YacTed W MEPEroHsIOT OBEI U3 OJHOTO B
JIPYTroi MOCIeI0BATENbHO;

8. Jlmsa yMmeHbIIEHUsl 3armaxa KpPeoJIMHA CTaBsST MPEAKYNOUYHBIA 3aroH C TMOABETPEHHOU
CTOpPOHBI.

Haubonsmmii a¢ ekt nocturaercs npu KOMIJIEKCHOM UCIIOJIB30BAHUU BCEX CTTOCOOOB.

Heoocmamxu eann:

1. bonpmoit pacxox BOABI U IIpenapara;
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2. HecTaOUIBHOCTH KauecTBa AIMYJIbCUU;

3. OtpunarenbHble NOCIEICTBUS Ha BOCIIPOU3BOICTBO OBELL;

4. 3arpsi3HEHHE OKPY)KAIOIIEH CPeIbI.

®akTuyecKui pacxon XuaKoctd Ha 1 oBiy - 10 T., T.K. SMYJIbCUIO UCIIOIB3YIOT TOJIBKO
OJIUH JICHb.

2. J[ywesvie ycmaHo6Ku

ONpBICKUBAIOT CTPMIXKEHHBIX OBEIl MPOTHUB AcTpo3a smyibcuedn TXM3, JABO,
NECTULUAAMH, U HE MEHee 2-X pa3 - IPOTUB BOJIb(PapTHO3A.

Ipeumywecmesa oyuiesvbix yCmaHoBOK:

1. Menbiuii B 3-5 pa3 o cpaBHEHHUIO C BAHHAMU PaCX0/l AMYJIbCHUU;

2. OTcyTcTBHE TPAaBMUPOBAHUS )KUBOTHBIX;

3. BO3MOXXHOCTb IE€PEBIKEHUS] YCTAHOBKH.

Buowl yemanosox:

1. C HenoABMKHBIMHU PACHbUIMTENIAMU (KaMepbl NPAMOYTOJIbHONW (hOpMBI, HAJl KaMepol U
M0 €€ MOy MPOJIOKEHBI TPYOBI, B KOTOPHIX BBICBEPJICHBI OTBEPCTUS MM BMOHTHPOBAHBI COILIA),
KHJIKOCTb K PACIIBUTUTEIISIM [10/1a€TCsl LEHTPOOESKHBIM HACOCOM.

Henocratku: 1. HeoOxoaum Hacoc MOBBILIEHHON NPOU3BOAUTENBHOCTH, 2. OTCYTCTBHE
paBHOMepHOCTH 00paboTku oBel, 3. HemonmHoe cmaunBanue mepctu, 4. MIMeeT MecTo MOLIHBIN
MOTOK (M3-32 OOJBIIOT0 KOJWYECTBA PACHBUIMTENEH), YTO 3aTPyHHSET (PUIBTPALMIO SMYIbCHH U
IPUBOANT K U3JIULIHEMY €€ OXJIAXKICHHIO.

2. C Tm[OABWXKHBIMH pacHbUIMTENSIMU  (KpPYTJble KaMepbl, B KOTOPBIX BEpPXHHUE
pa3OphI3ruBaTeN pa3MeIleHbl B TOPU3OHTAJIBHBIX ILITAHraX, BPALIAOLUXCA NOJ JEHCTBHEM
PEaKTUBHBIX CWI CTpyH kuakoctu mo npuHnumy CuraepoBa CJIY-800 - ycraHOBKa KOJBIICBOTO
THIIa, ABTCpaIus).

3. YcTaHOBKM KOMOWHHPOBAHHOTO THMa (OBELl MOAAIOT B BaHHY, T'OJIOBY, YacTh ILIEU U
criuHbl 00pabaTeiBaroT cTpysimu YKO-750).

4. IlepenBUKHBIE YCTAaHOBKHU

VYcranoBku 3aBona «l'mapompecc» u ABcrpanuiickoit gupmsl «ammketn». Kamepa,
CMOHTHPOBAaHHAs Ha OJIHOOCHOM TIpUIIeNe, [Ba OaKa sl )KUJIKOCTH, HACOCHBIN arperar, ycTpoMcTBO
11 GUIIBTPALUU U cO0pa KUIKOCTH.

B BepxHHME M HUKHHME PACIBUINTENH KUJKOCTh MOAAETCS MONEPEMEHHO. DTO MO3BOJISET
OBIIE HOPMAJILHO JBIIIATh HE3aBUCUMO OT TOTO, OIyILIEHA WX IOJIHATA €€ rOJIOBa.

5. )KusotHoBomueckue onpeickuBarenu (LLIPP - JICI-3M-1 , BIM-2)

6. Cranok 1 oOpaboTku cBuHed u xpskoB COXK-1 (nBe kamepwl - ANl CTpYyHHOM
00palbOTKH M JUIsl CYIIKU KaJTOpUPEpOM).

Heodocmamxku oyuiegvix ycmano8ok

He Bcerna obecrieunBaeTcsi KaueCTBEHHOE MPOMAYMBAHUE IIEPCTH U, B CBSI3U C ITHUM,
00paboTKe MOJUIeKAT TOIBKO CTPUKEHHBIE )KUBOTHBIE.

Bcnomozamenvhoe obopyodosanue 0yuieguix u KynoUHblX YCmMaH08OK

1. IloporpeBarenyu 3MyJIbCUH - TAPOBBIE U JIEKTPOAHBIE. [[apoBbIe - NCIIONB3YETCS KOTEN
KB-300, otomuTenpHas cucTeMa M MapoONpoBOA. BiMsHHE »3JeKTpoHarpeBa Ha 3SMYJIbCHIO
HE/JIOCTaTOYHO H3Y4YeHO, MO3TOMY CHayaja HarpeBaloT BOAY, a IOTOM JI00aBISIOT MaTOYHBIN
pacTBop.

2. CpenctBa (puiabTpay SMYJIbCUH.

OBLBI CHIIBHO 3arpsi3HAIOT 3MYyJbcHio. HoramMu OHM 3aHOCST MECOK, MbLIb, U3 IIEPCTH
TaK)K€ BBIMBIBAECTCSI NE€COK, MbLIb, CEMEHA PACTEHHI, KUPOIOT, IIEPCTHHIE BOJIOKHA U CEYKA MOCIE
cTpuxkkd. OT ucryra >KMBOTHBIE HMCHPaXKHAIOTCA. B cpeHeM KOIWYecTBO TPS3U OT OJHOM OBIIBI
nocturaet 200-400 r. B kynounoit yctanoBke MKV -1 3a eHb paboTsl ckarmuBaercs A0 3 M IpS3U.
[Ipu 3arps3HeHHH SMYJIbCUM KOHIIEHTpAlUsl aKTUBHBIX H30MEpoB B Heil mnanmaer. KuakocTs,
CTEKalolasi ¢ OBell, COOMpaeTcs B OTCTOMHUKH, (PUIBTPYETCS U UCIIOJIb3YETCS TOBTOPHO.
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3. TexHoJIOrHYeCKHEe pacyeThbl KYNOYHBIX M IyLIeBbIX YCTAHOBOK

JIHeBHOM pacxo )KMIKOCTH B BAHHE
A=8S1tN+ A
rjie S -miomaabr MOBEPXHOCTH KOKHOTO MOKPOBA OJTHOW OBIIHI, M2 (oBuemartok — 1,0 — 1,8
M’ , GapaHoB - 2,0 - 2,6 M°.)
70 - OCTATOYHOE HACHIIICHUE IIEPCTHOTO IIOKPOBA OBELL XKUIKOCTBIO, KI/M°
N - KoJIMYeCTBO OBEIl, 00pabOTaHHBIX 32 OJTHY CMEHY
Ag- KOTMYECTBO KUJIKOCTH JIJISl OJJHOU 3apsAKU BaHHBI, KT
0=0,1+Cyl
rae Co - K09hGUIMEHT, yIUTHIBAIOLIMI IIOTHOCTD LIEPCTHBIX BOJOKOH Ha | MM? M HX
TONIIUHY (7151 TPYOOIIEPCTHBIX U MOJIYTPYOOIIEPCTHBIX 66 KF/M3)
| - mIMHA MEePCTHBIX BOJIOKOH.
JIHeBHOI pacxo ®KUAKOCTH B KaMepax:
KonmuecTBo KHIKOCTH, TIOJJaHHOW HA OBEIl, JJOJDKHO MPEBBIIIATh TPeOyeMoe ISl IIOJTHOTO
HachlllleHus B 2,5 - 3 pasa.
Bpewms o6paboTku:

T +0.-S-kK
tOZ max C
p-Q

Tmax - TIPEJCIIBHOC HACKIIIICHHUE, Kr/M?

Oc - BEJIMYMHA, TTOKA3bIBAIONIAs], BO CKOJIBKO pa3 TIOBEPXHOCTh OBIIHI OOJIBIIE IO, HA
KOTOPOM OHHU pa3MEIICHBI

S - TIomAIE KaMepbl, M

k -2,5...3,0 - koo pumueHT pacxoaa KUIKOCTH

Q - MHTEHCUBHOCTb T0JIa4YH JKHJIKOCTH, m/c

p- IIOTHOCTh dMYJIbCUH, /M

IIpenenbHOE HACHIILICHHE

tmax= 0,3 + Cy |
Ch - Kko03(Q(ULIEHT, YyUYUTHIBAIOIIMA XapaKTEPUCTUKY IIEPCTHOTO TMOKpoBa (s
rpyOomepcTHBIX U nonyrpyoomepcTabix Ch= 220 Kkr/m)
| - nTMHA TIepCTHRIX BOJIOKOH, MM
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1. 8 Jlekuust Ne 12 (2 gaca).

Tema: «MareMaTHIECKOE MOZACIINPOBAHUC TCXHOJIOTMYCCKUX NPOUCCCOB B JKUBOTHOBOACTBE»

1.8.1 Bonpocwbl j1eknum:

1. Knaccuguxayus  npoyeccos nepeuyHou  nepepabomKu  CelbCKOXO3AUCEEHHO
npPOOYKYUU.

2. Ancopumm mamemamuiecko2o MOOEIUPOBAHUS NPOYecco8 NepeUUHOU nepepabomxu
npooykyuu 8 AIIK.

3. Cucmembl TUHEUHBIX YPAGHEHUU ................

1.8.2 KpaTkoe COJAEep:KaHHE BOIPOCOB. (mesucrHo  u310JCUMb  OCHOBHOE — COOEpICaAHUe
PaACCMampusaemvix 60npocos)

1. Knaccudukanus nmpoueccoB NepBUYHON MepepadoOTKM CeJIbCKOX0351iiCTBEHHOM
NPOAYKIIUH
Bcé mHOroob6pasue mporueccoB nepBuUUHON mepepadboTku nponykuumu B AIIK MoxxHO
KJ1acCU()UIIUPOBATh CIEAYIOMIMM 00pa3oM.
1.1 YacTuyHoe 00e3BOKMBAHHE BBICOKOBJIAKHBIX MPOAYKTOB TePMHYECKUM
crocodom:
1.1. Cymka 3e1€HON TpaBbl C LIEIBIO IIOJYYEHUS CEHaXka, CEHa, TPAaBIHOM MYKHU;
1.2. Cymka QpykToB, siroj, oBouiei, rpudoB;
1.3. Cymka HaTypaJabHOIO MOJIOKA C LEJNbIO IOJIYYEHHs CTYIIEHOTO WM CYXOrO MOJIOKA;
1.4. Cymika HaTypajdbHBIX CIMBOK C AHAJIOTHYHBIMU IEJISIMU;
1.5. Cymka CBEXHMX KypUHBIX SIMIl - SIMYHBIM IOPOILOK;
1.6. Cymka pbIObI, Msica;
1.7. Cymika KpoBSHOW MYKH Ha NPEANPHUATUAX MO YOOI CKOTa — KpOBSIHas MYKa;
1.8. Cymika cbIporo 3epHa; ChIpOTO CEHa;
1.9. Cymka MakapOHHBIX M3AEIUN B IPOLIECCE UX NPOU3BOJCTBA;
1.10. Cymka cyxapeil u3 xy1e000yJOUHBIX H3ENU;
1.11. Cymka coka caxapHOH CBEKJIBI B IIpoliecce NMPOM3BOACTBA cCaxapa;
1.12. Tleperonka BOABI C IEJBbIO TMOJYYEHUs TUCTUIUTMPOBAHHOW BOJBI;
.1.13. Ileperonka crnuprocoaepk alux XUAKOCTEH C LENbK IMOIYYEHHs KHUAKOCTEH C HMHBIM
COJIEp’)KaHUEM CIIHPTa;
1.1.14. Cymka CTpOMTENBHBIX NMHUIOMATEPHATIOB
1.2. Mexannueckoe pa3jejieHHe CbIPbeBbIX NPOAYKTOB Ha COCTABHbIe KOMIIAHEHTHI
OTKHMOM B IOJI¢ LHEHTPOOEKHBIX CHJI (HeHTpu(YrupoBaHue ), 0OTCTOEM B II0JIe
rPaBUTALMOHHBIX CHJI,
NpeccoOBaHueM, Pa3JeJiecHHeM HAa PelIeTHBIX Kjaaccupukaropax, (UIbTPAX, MATHHUTHBIX
cenmaparopax:
1.2.1. OT)XUM COKOB 3€JIEHBIX TpPaB, COKOB CBEXHUX Sro0j, GPyKTOB, OBOILEH;
1.2.2.0TkMM pacTUTENBHBIX Macel M3 CEMSH MAacClIH4YHBIX KYJIBTYp;
1.2.3. Pa3niennenne Mojioka Ha CIMBKH M 00€3KUPEHHOE WM HOPMAIU30BAHHOE IO KUPY
MOJIOKO;
1.2.4.Pa3eneHre >XUAKOrO HaBO3a Ha TYCTYI0O M OCBETJCHHYIO XHJIKYIO (Qpakiuu;
1.2.5. Ouncrtka 3epHa OT MOCTOPOHHHUX IPHUMECEH;
1.2.6. CopTupOBKa CHIMYYHX CTPOUTEIBHBIX MaTepHUasoB, 3¢pHA Ha pa3MepHbIe (QpakKluy;
1.2.7. Ounctka MOJIOKA, pACTUTENbHBIX M MAIIMHHBIX Macell OT MEXaHWYEeCKUX MpHUMecei;
1.2.8. Moiika KOpHEIJIO/I0B.
1.3. CMemmmBaHue Pa3jIMYHbIX BelIECTB MekKAYy CO00H C HeJbI0 NMOJYYeHHs] cMeced ¢
3aaHHBIMH (PU3UKO-MEXaHUYECKUMHU,

l.
1.
l.
1.
l.
1.
1.
1.
1.
1.
1.
1.
1

54



XUMHUYECKMMH WJIN OMOJOTMYeCKHUMH CBOMCTBAMU:
1.3.1. CmemmBanue MOIOMUX U JE3MHPHUIIUPYIOIMIUX BEIIECTB C BOJOH;
1.3.2. BBICOKOKOHIIEHTPUPOBAHHBIX 0B, YAOOPEHH C BOAOH C LENbIO MOMY4YeHUs paboumMx
PacTBOpPOB;
1.3.3. T'opsiueii 1 XOJOJHOW BOABI C ILIEJIbIO IIOJYYEHUS TEIUION BOMBI;
1.3.4. CepHOil KUCIOTHI C JUCTWIJIMPOBAHHOW BOJOM JJISi MOJYYEHHUS DJIEKTPOJIMTA CBUHIIOBBIX
KHUCJIOTHBIX aKKyMYJSITOPHBIX Oarapeit;
1.3.5. Cyxoro MoJioka ¢ BOJOW JJIA TOJYYEHHUS BOCCTAHOBJICHHOTO MOJOKA ( MOJOYHBIN
HAITUTOK );
1.3.6. CauBOK ¢ MaJlOKHPHBIM MOJIOKOM WM 00€3)KMPEHHOT0 MOJIOKAa C BBICOKOXHPHBIM
MOJIOKOM C II€JIbIO IOJIyYE€HUS HOPMAJIM30BAHHOTO I10 JKUPY MOJIOKA;
1.3.7. Cniupta ¢ BOAOW W MHUKpOAOOAaBKaMHU IS IOJYYCHHUS CHUPTHBIX HAIMHUTKOB;
1.3.8. CmemmBanue pa3inyHBIX KOPMOB MEXIy COOOH JUIS MOJIYYEHUS KOPMOCMECEH;
1.3.9. Myku ¢ BOAOW W MHUKpOAOOaBKaMHU JI TOJYYCHHUS TECTa;
1.3.10. Cpirmyunx CTPOWTENBHBIX MaTEpUANOB ( IEMEHT, IECOK, IPaBUH, MIEOCHKA U T. 1. ) C
BOJIOI;
1.3.11. CmemrBaHue KpacOK MEXAY COOOW WIJIM C pacTBOPUTEISIMH.
XapakTepHOil OCOOCHHOCTHIO MPOILECCOB MEPBOIl  TIPyNNbl SBJISETCS pPa3felieHUE HCXOTHOTO
MPOAYKTa WJIM ChIpbS HAa YAaCTUYHO (MM IIOJHOCTBIO) OOE3BOKEHHBIM OCTATOK C 3aJaHHOU
BJIQKHOCTBIO M YHCTYIO, MPAKTUYECKH AUCTUINIMPOBAHHYIO BOJY C COJEpP>KaHHUEM CYXOTo BEIECTBa
B HEl "HOJIB" TIPOLIEHTOB, yIaJEHHYIO U3 ChIPhs B BUJIEC Mapa.

['padmyeckass uHTEpHpeTalMsl TaKUX MPOIECCOB MOXKET OBITh MPEJICTaBICHA CIETYIOIUM
oOpa3zom:

Tadauua 1

HazBanue u I'paduueckas HHTEpIIPETAIUS TEXHOJIOTUIECKOTO IpoLecca

buznveckue
CBOICTBA
BEIIECTB,
YYacTBYIOIIHNX B
nporecce

HasBanue
BellleCTBa

Hcnapusiasicsa Boaa KoneuHb1il npoayKT

Macca
2 MC M6 MK.ﬂ.
00BEM BEILIECTBA

OTHOCHTENBHAS
3 o W; W,=100% W,
BIaKHOCTB, %

rone W,, W,. W,, oTHOocuTenbHasi BIIaXXHOCTb, COOTBETCTBEHHO, CBHIPhS, MCIApPHUBIICHCS BOABI U
KoHeuHoro mponykTa. Wy ; B Takux nporeccax Bceraa menbine We., T.e. W, , < W,

[Tpu pacuere HTHX MPOLIECCOB TPEOYETCS OMPEAENUThH JMOO BBIXOJ KOHEUHOTO MPOAYKTa
IIPH 33J]AHHOM KOJIMYECTBE CBIPHS, JTHOO MOTPEOHOE KOJUIESCTBO CHIPhS MPH 33JaHHOM KOJUYECTBE
npoaykta. MHorna TpebyeTcsl ompenessTh W BBIIAPEHHOE KOIWYECTBO BJard, HEOOXOAMMOE st
pacdera MOTPeOHOr0 KOJMYECTBA TEIUIA U, CIIEJAOBATEILHO, TOIUTMBA JUIS HMCIAPEHUS 3TOM BJjary,
HampuMep, Ha OTHEBBIX CYIITUIKaX.

Matematndeckas MOJIeTb TAKKX MPOIECCOB OyIET UMETh BH/T

MCfMB :MK.H. (1)
WcMe — 100Mp = Wy n My 11, (2)

rne Mc Mg My 7 — Macca ChIpbsi, BIaru, KOHEYHOTO MPoayKTa cooTBeTcTBeHHO; W Wi ;7 —
OTHOCHUTEJbHAS BJAXKHOCTbH ChIPhS U KOHEYHOTO MPOAYKTA.
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VYpaBuenue (1) 3Toi cucTeMbl MpeACTaBIsSeT coOOW ypaBHEeHHE OajlaHCa Macc BEILECTB,
Y4acTBYIOUIMX B IMPOLIECCE CYIIKHU ChIpbs. YpaBHEeHHE (2) — ypaBHEHHUE OajiaHca BJard B 3TOM
porecce.

PemuB cucremy ypaBaenutit (1) u (2), moayunM 3HadeHus BeseunH Mc; MB; M.t
Mc = f(Mp; Mg 11; We; Wa; Wirz)
Mp =f(Mc; Mgp; We; Wg; W)
Mgy = f(Mg; Mc; We; Wp; Wi i)

M=, 2D Wy 3)
7100 -W,
M. =M, 100-W, ,, @
Wc _WK.H.
M, =M, D We 5)
o "100-W,. .
100-W
MK.H. = B.W _W < (6)
C K.IT.
M,=M, We =W, (7)
"100-W,. .
M — M WC _WK.H. (8)

PRI 100 - W,

Nwmenno B Takom Bujie popmyisl (3)...(8) UCTIONB3YIOTCS B IMTEpaType.
OCOOCHHOCTBIO MPOIECCOB BTOPOW TPyNNbl SBISIETCS MOJNYyYCHHE >KUAKHX (Dpaxiuid,
BJI&KHOCTh KOTOPBIX Bcerna Mensbiie 100%.

I'paduueckast ”HTEpIIPETALUS] TAKUX MTPOLIECCOB BBIMIANUT cieayromuM obpasom: Tadauna 2

HasBanue n I'padmnueckas nHTEpIIpeTaLIs TEXHOIOTMYECKOT0 IIporecca
¢duznueckue
CBOMCTBA
BEILECTB,
Y4aCTBYIOIIUX B
polecce

o) O

(o]
1

- O o
[e] o

HazBanue .
1 CroIppé Kunakag dhpaxius T'ycrag dpakius
BEIIlECTBA p A (bpaxn Y (bpaxn

Macca uiu 00beM
2 M M M.
BEIIEeCTBA ¢ .. o

OrtHOCUTENbHAA
3 W, W w
BIIQYKHOCTD, % ¢ . A

rne We; W L0 W, - OTHOCHTENBbHAS BIIaXHOCTb, COOTBETCTBEHHO, CBHIPbSl KUAKOH (pakiu,
rycTON (hpaKiui.

Yucnennoe 3Hayenue BiaaxHocTd We; W, W., B IpOIEHTaX U KOJIUYECTBO OJHOTO M3
TpeX BEIIECTB, YIACTBYIONIUX B MPOIECCE B MACCOBBIX WJIM OOBEMHBIX €IMHHUIIAX OOBITHO 3a4a€TCS
B Ka4€CTBC HCXOIHBIX AaHHBIX. KomnuectBo ABYX ApYyrux BCHICCTB OIPCACIIICTCA PACUCTHBIM
IIyTEM.

Maremartuueckas MOZCIIb OITMCAHHOI'O ITpo1ecca 6YILCT HUMCTDb BHUA:

Mc - chd; = Mad). (9)
WCMC — WD,c_d,,M‘,,C,qb' = We.d).Me.qb. (10)
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PemuB nannyio cucreMy ypaBHEHUH, MOJYyYUM 110 aHANOruu ¢ (3...8) 3aBUCUMOCTH
Mc = f(MDfC.d); Mz.(b.; WC, Wafcdn We.d7.)
ch.r/). = f(MC; Mz.r/).; WC, Wofc(f); Wz.r/).)
Mz.d7. = f(Mofc.(b; Mc; We; Wafcdn We.d7.)
Koneunbie ¢GopMysibl UMEIOT CASAYIOIIHUA BUI:
Mc =Mr.p (Wx.p —Wr.p) (W x.p-Wc)
Mc=Mx.do (Wx.p-Wr.p) Wc-Wr.d)
Mr.p=Mc (W x.p-Wc) (Wx.dp-Wr.p)
Mr.p=Mx.¢p (W x.0—Wc)) Wc-Wr.d)
Mx.p=Mc(Wc-Wr.p) (W x.p-Wr.d)
Mx.b=Mr.p (Wc—-Wr.d) (Wx.p-Wc)
B xayecTBe KOHKpPETHOro HpUMEpa MPOLECCOB BTOPOM IPyNIbI PacCMOTPUM
MOJICTITMPOBAHKE Mpoliecca MOJYYEHHUs MOJICOTHEYHOIO Macia.
I'paduueckas HHTEPIPETALINS 3TOTO TPOIIecca OYIET BRITIISACTh CICAYIONIMM 00pa3oM:

Tadomuna 3
HasBanue u I'padpuaeckas mHTEpIPETALIMS TEXHOJIOTHYECKOTO IIpoliecca
¢duznueckue
CBOMCTBA 5 -
Ne BECIICCTB, _ T_° _ —
YYaCTBYIOLIUX B 5 °Z °,
npouecce
1 HazBanue CeMmena Iloaconneunoe IloaconHeunsbIit
BeIecTBa MOJICOTHEYHNKA MacJio JKMBIX
2 Macca BeniecTBa M. M,. Mo
OTHOCUTENLHOE
PacTUTEIBLHOTO
xupa, %

rac }Ir{c; )17( My }R'chw IMPOUCHTHOC COACPIKAHHUEC PACTUTCIILHOIO XHpPA, COOTBECTCTBCHHO, B CEMCHAX
MOJCOJIHEYHHUKA, B IIOACOJTHCYHOM MACJI€ U ITIOACOJTHCYHOM KMBIXE.
Maremaruueckas MOZCIIb IMponecca NOJIyUCHUS ITOACOIHEYHOT O Macjia UMECT BU:
Mc - MM = M{)IC.M. (11)
}KCMC - }1<wa = }KofcwMofcM (12)

PemmB cucremy ypaBaenwuii (11) u (12) B o6miem Buje, moxydnM KOHEUHbIE (POPMYIIBL:
Mwm =Mxm (Ke-Km )/ (Km - Kc)

MM =Mc (Kc -Km )/ ( Kwm - XKxm )
Mxm = Mm (KM -2Kc )/ (Ke - XKxm )
Mxm =Mc (Km -Ke )/ (OKm - Kxwm )

Mc =Mxm ( Km - AKoxm ) / OKm - Kc )

Mc =Mwm (Km -XKxm )/ (Kc - HKoxwm )
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MopenupoBaHue NMpoUECCOB TPeTbed IPyNNbl MOKaXEM HAa MPUMEPE MPUTOTOBIICHHUS
NEKTPOJINTA PA3IMYHON IUIOTHOCTH JUIsI CBUHLOBBIX AKKyMYJISTOPHBIX OaTapei.
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Taoanna 4

Hazpanue u ['padmyeckas uHTEpIpETALUs TEXHOJIOTHYECKOTO MpoIiecca
¢dusnueckue
CBOMCTBA BEIIECTB,
No YYaCTBYIOIIHNX B — N — _ . ©
nporecce - - — - e — o
- — o - [e]
HUCTHLTUPOBAHHAS
1 Hazpanue BemectBa | CepHas Kuciora A BozI[)a DNEKTPOIUT
OObeM BeriecTBa
2 OO V. v, Vo,
cM
3
3 [TnotHOCTH, T/CM D De Don

MaremaTtuueckas MOJCIb Imponecca

V, +V, =V (13)
PN+ PN, =p,V,
[Tocne pemenust cuctemsl (13); (14) koHeunsle Gopmyiabl OyAyT HUMETH CIEIYIOLIMNA BUJ:
VK =VB (P57 - 5 ) (Px = Por)

VK =VOII (pyy - Pz ) (Px - P)

VB =VK (px = Ps1) 1 (Po1 - P5 )

VB =V (pg - Pos ) (Px - P3 )

VOII=VK (py-pp) ! (Pon-P5)

VOII =VB (p-p5)! (Px-Pou)

Haneemcst uutatens yOemwicss B TPYIHOCTH HCHOJB30BAaHHS METOAA IPOJAYKTOBOTO
pacyera, OCHOBAaHHOTO Ha WCIOJB30BaHUM TOTOBBIX KOHEYHBIX  (OpMyNIL.  AnropurMa
3allOMUHAHUS Ha3BaHHBIX (QOpPMya He cymecTByer. /[l HMCIONB30BaHUS ATOTO METOJa
HEOOXOJMMO WMETh 3HAYHMTENBHBI O0BEM CIPAaBOYHOW JIUTEPATYpPhl, OXBATHIBAIOMICH BCE
MHOroo0Opas3ue MpoLeccoB MepBUYHOM mepepaboTku npoaykiuu B AIIK.

ANTOPUTM MaTEeMaTUYECKOTO MOJCITHUPOBAHUS MPOIECCOB TEPBUYHON IepepaboTKu
OPOAYKIIMK HEe TpeOyeT HaIMuus CIPaBOYHOM JIMTEPATyphl, 3AIIOMHUHAHUS TOTOBBIX KOHCUHBIX
bopmyst.

PaccMoTpuM 3TOT anropuT™ mojapoOHee.

2. AITOPUTM MATEMaTHYECKOr0 MOJeJIMPOBAHUS TPOLECCOB MEPBUYHOI
nepepadorku npoayxkuun B AlIIK

[Ipexxne 4YeM MNPHCTYNHUTh K pacyery J00Tr0 W3 TEPEUYMCIICHHBIX BBINIE IPOIECCOB,
HEOOXOIMMO TIIATENbHO U3YYHTh MOCTABICHHYIO 337a4y, BBIYYUTh Ha TAMATh COJACPIKAHUE 3aauH,
BBIJICJIUTH B HEH IIABHOE - YTO JIAHO U YTO TPEOYETCs ONMPENEIUTh pacueTHbIM yTeM. HeoOxoaumo
SICHO  TPEICTABISATh  CYIIHOCTh, CMBICJI, HAe0 MW TrpaduyecKylw) WHTepPNpeTanuio
TEXHOJOTUYECKOTO Tpolecca.

[Tocne 5TOro BEIYEPTUTH U 3aTIOJTHUTH TAOIHILY.

PaccmoTpum 310 Ha ipumepe 1:

Boiuuciums xkonuuecmeo caugox scuprocmvio 20% u koauuecmeo MoOIOKA HCUPHOCHIBIO
2,5%, nonyuennvix npu nopmanuzayuu 1000 ke gvicoxkoscuprozo monoxa scuprocmoio 4,2%

CylHOCTh Tpolecca — OTbéM CJAMBOK OT MOJIOKA NMOBBINIEHHO# JKHPHOCTH C LEJIbIO
MOJIyYeHHsI OCTABIIEr0Csl MOJIOKA MEHbIIIeH CTAHIAPTHOW KUPHOCTH. HaM HeBa)kHO 3HATH, KaK
9TO JeNaeTcs, Ha KaKUX MallliHaX, KaK 3TOT MPOIEecC PacTSIHYT BO BpeMeHH. Hajo 3HaTh OTBeT
TOJILKO Ha JIBa BOMPOCA - CKOJIBKO TOJYYUTCS CJIMBOK U CKOJIBKO HOPMAJIM30BAaHHOTO MOJIOKA?
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O003Ha4YMM KOJUYECTBO CIMBOK X, KOJIMYECTBO HOPMAIM30BAaHHOTO MOJIOKa Y U
MPUCTYIUM K 3alIOJTHEHUIO Ta0muibl No 5.
Pacuer nponecca HopMaIu3anMu BbICOKOKHPHOT0 MOJIOKA

Taoaunma 5
Ha3zBanue u ['padmyeckas HHTEpIPETAIIUS TEXHOJIOTHYECKOTO MpoIiecca
buznveckue
CBOMCTBA BEIIECTB,
Ne YYaCTBYIOIIUX B — =
TEXHOJIOTUYECKOM
mporiecce
1 2 3 4
TouHoe Ha3BaHue BricokoxxupHoe HopmanuzoBanHoe
1 CauBku
BEIIECTBA MOJIOKO MOJIOKO
Macca (00beM
2 (0bBem) 1000 X v
BEILECTBA, KT JI.
ConeprxaHue Xupa B
3 AP ip 4,2 20 2,5
BelecTBax, %

Oco0eHHOCTH TA0JHIbI

1 Yucno cronbuoB B Tabnuie, HE CYHUTas TEPBOrO, OMPEAETSETCS YHUCICHHOCTHIO
BEIIECTB, YYacTBYIOIIUX B Mpolecce nepepaboTku. B obiiem ciydae oHO Kosebiercs OT Tpex A0
HECKOJIBKUX AecATKOB. Heo0X0oauMo cTporo coOmonaTh MpaBUio - AJS Ka’KI0ro BellecTBa CBOM
cToJioen.

2. Ywucao cTpok B TaONHUIE ONPENeNsIeTcs] YUCICHHOCTBIO 33/IaHHBIX (PU3NYECKUX CBOWCTB
BemlectB. Ho u 31eck TpebGyercs crporoe coOII0eHIE MpaBuiia - MepBasi CTPOKa BCETa OTBOJUTCS
ISt TOYHOTO0 HA3BAHUS BEILECTBA, BTOPAs - JUIS 3aIIMCH MacC MM 00bEMOB BEIIECTB, yYaCTBYIOIINX
B mnpouecce. [locnenyronme crpoku (3-s1; 4-s...) chayxar s 3alMCH  YUCIOBBIX 3HAYEHHMH
(U3NIECKUX CBOMCTB: BIAXKHOCTH, JKUPHOCTH, MJIOTHOCTH, KUCIIOTHOCTH, TTUTATEIILHOCTH H T.JI.

OO0paiiaeM BHUMaHHE YUTATeNsl HA TEPMHUH «TOYHOe HA3BaHHUe BelleCTBAa» B CTpoke |1 B
CHJTy €r0 OTPOMHOM BaXHOCTH. HEeBHMMATEIILHBIN YUTATENh MOKET HANMCaTh B CTpOKe | TaOmuIsl,
HampuMep, Takhe Ha3BaHUS: MOJIOYHAs LIMCTEpHA, 0aK co cmuBKaMu, Oouka ¢ MosokoM. [Tomyuutes
abcyp.

[TucrepHa, Oak, 604Ka - 3TO MPEIMETHI, Tapa, 00OPYIOBaHKUE B KOHIIE-KOHIIOB, HO HUKaK He
BEIIECTBO. DTH NPEAMETHI HE MOTYT HMETh KUPHOCTH, TUIOTHOCTH H T.JI.

W nocnennee. MaremMaTHueCKue 3HAKH «-» ; «1+»; «=» B rpaduyeckoil MHTEpIpeTalun
HE00XO0MMO MUCATh TOYHO Ha TPAHUIIE MEXKY ABYMSI CMEKHBIMHU CTOJIOIIAMH.

JanbHelias nocien0BaTeIbHOCTh pacyeToB OyAeT TaKoH.

1 [Tocne 3amomHeHUsT TaOIUIBI, UCTIONIB3YS TPAPUUECKYI0 HHTEPIIPETAIMIO TIpoliecca 1
cTpoky Ne 2, HE0OXOIUMO COCTaBUTh ypaBHeHHE OanaHca Macc (00BEMOB) BELIECTB B Mpoliecce
nepepabotku. B mpumepe 1 310 ypaBHeHue OyAeT UMETh BUI:

1000- X =Y (15)

2.  CocraBuTh BTOpOE YpaBHEHHE - ypaBHEHHE OanaHca ()M3UYECKOTO CBOWCTBAa (B
npumepe | - ypaBHeHue Oananca xupa). i 3Toro HeoOX0JMMO KaXKIblii UJIeH MepBOro ypaBHEHUS
YMHOXKHTb Ha (U3NYECKYIO0 XapaKTEPHCTHUKY BEIIECTBA, MPEJCTABICHHOTO B YPAaBHEHHH YHCIIOM
WIA YCIOBHBIM O0O3HAUE€HUEM, COXPAHUB IPHU 3TOM 3HAKU «-»; «1+»; «=» TaKUMH, KaK B MEPBOM
ypaBHeHuH. Jlpyras (GopMynaupoBKa TpaBmia MOJTYYEHHs BTOPOTO ypaBHEHHUs. It cOCTaBIEHHS
BTOPOTO YpaBHEHUS HEOOXOJMMO NMePeMHOKMThb JaHHbIE CTPOKH 2 U CTPOKM 3 B OJHOMMEHHBIX
CTOJIOIaX, COXPAaHUB MAaTEMaTHUECKUE 3HAKH «-»; «1»; «=» KaK B IEPBOM YPaBHEHUH.

B npumepe Tabnuiisl 5 BTOpoe ypaBHeHHE OyI€T UMETh BHUL:

4,2 %1000 - 20X =2,5Y (16)

[Tepenuiiem nojy4eHHbIE YpaBHEHHS €I1I€ pa3
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1000- X =Y (15)
4200-20X =2,5Y (16)

MBI 1OAyYMIM MaTeMaTHYECKYyl) MOJENb Ipollecca HOPMATU3AlMU  BBICOKOKHUPHOTO
MOJIOKA JI0 MOJIOKA CTaHJIApPTHOM KupHOCcTH. PemmuB cuctemy (15), (16), monyunm X = 97 xr; Y =
903 kr. PaccMOTpuM el11e HECKOJIBKO IIPUMEPOB MOIYYEHHS] MATEMAaTUUECKUX MOJIETIEH.

IIpumep 2. B cMecutenb 3achimaiu H3MENbYEHHBIH KapTodenb BiaxHOCThi0 70% u
nuTaTeNbHOCThIO 0,3 K.€/I./KT; KOHIIEHTpaThl BiIaxHOCThIO 13%, murarenpHOCTBIO 0,95 K.em./KT;
CUJIOC BJIAXKHOCTBIO 75%, mutatenbHOCThIO 0,25%.e1./KT. Macca cMmecu okasanack paBHou 800 kr,
CpenHsis BIOKHOCTh 58%, a mutatenbHOCTh cMecH 0,44 K.ef./KT.

Onpenenuth Maccy Kaprodelns, KOHLEHTPaToB U CHUJIOCA, BOUICAIIMX B COCTaB
KopMocmecu. Pacyer norpeGHOCTH KOPMOB /1J1s IPUTOTOBJICHUSI KOPMOCMeCH Tabmma 6

Haspanue u I'padmueckas nuHTEpIIpeTaLns MpoLecca MOIYyYeHHs] KOPMOCMECH
¢dusnueckue
CBOICTBA
Ne | Bemects,
Y4aCTBYIOLIUX B + [ +
4’,«‘&",9?;
npoiiecce UAVAVA
1 2 3 4 5
Tounoe
1 Ha3BaHHE KapTodenb KOHIIEHTPATBI CHUJIOC KOPMOCMECh
BEIIECTBA
5 Macca kopMoOB, X v i 800
KT
g | Draxiocts 70 13 75 58
KOpMOB, %
4 [TutaTenpHOCTH 0.3 0,05 0,25 0,44
KOPMOB, K.€JI./KT
Maremarrdaeckast MOZIESb MPOIIecca MMEET BH/T
X+Y+ Z=800 17
70X +13Y +75Z =58 x 800 (18)
03X +095Y +0,25Z2=0,44 x 800 (19
PermB nosydeHHyr0 cucTeMy ypaBHEHHH, Oy/1eM UMETh:
X =240kr;
Y =200kT;
Z=360xr

Ipumep 3. Crexwie STopl KITyOHUKH, BIXXHOCTHIO 80% 1 coneprkanreM caxapa 5%, BBICYIIAIH JI0
BIaxHOCTH 13%. Bo ckonbko pa3 yBenuuercst coiepkaHue caxapa B CyXOH KITyOHHMKe, eClTU Bech caxap
TIPY CYILIKE OCTAeTCs B sirofax?

IIpumeyanue. B npoueccax 1-ro Buaa - ucnapeHue, BolapuBaHue BJIATH - IPH pacyere
npouecca nejgecoodpasHee HCIOJIb30BATH HE OTHOCHTEJIBHYI0 BJIA’KHOCTH BellecTB, a
cojepskaHue a0COTIOTHO CYyXO0I0 0CTaTKA.

OTOT NpUeM MO3BOJISIET 3HAYNTEIILHO O0JIETYUTh PELICHUE CUCTEMbl YPaBHEHUH, TaKk KaK OJIHO
13 ypaBHEHUI MOJIy4aeTcs C OJHUM HEM3BECTHBIM. 3aoHsAeM TaOauIly 7.
Pacuyer npouneHTHOrO coiep:KkaHus caxapa B CyXUX sIr0Aax KIyOHHKH
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Taoauua 7

HasBauue u I'paduueckas nHTEpIIpETALIHS TIPOLIecca MOTYISHUS KOPMOCMECH
¢u3nveckre CBONCTBA
BEIIECTB,
Ne | yuactyromux B —  — 3
mnpouecce - =~ -
1 2 3 4
1 TouHoe Ha3BaHue Csexad aroma Vcnapupimascs 5o Cyxas srona
BELIECTBA KIIYOHUKH KIIYOHHUKH
2 Macca BemecTs, KT X Y Z
3 Bennunna aﬁco.mo?{o 20 0 87
CyXoro ocratka, %
4 | Conmepkanue caxapa, % 5 0 P
Matremarndeckasi MOZEIh Iporiecca
X-Y=2Z (20)
20X-0=87Z (21)
5X-0=P Z (22)
W3 ypaBHeHus (22) HaxoIuM coiepiKaHue caxapa «P» B CyXuXx Arofax KIyOHHUKH.
X
P=52 23
s 23)

X
OTtHoueHue = HaXo/JMUM U3 ypaBHeHUs (21).

X 87
Z 20
Takum oOpazom, 5-TH IPOIIEHTHOE COJIEp>KaHUE caxapa B CBEeXKel KIyOHUKE MpPHU CYIITKe
yBenuuutcs B 4,35 pasza u cocraBut 21,75%.
Ilpumep 4. B MONOYHOM IleXe CMOHTHUPOBAaHA TOTOYHAS JIMHUS 1O TPOU3BOJCTBY
CTYILIEHHOT'O MOJIOKA C CaXapoM CO CJIEAYIOUIMMU CBOMCTBAMHU:
o CopaepxaHue caxapa CBEKJIOBUYHOTO 15%,
e Copnepxanue xxupa 8%.
e (OO6miee conepxanne cyxoro ocrarka — 30 %
[IponsBoaurensHOCTh JIMHUA 1000KT «CTyIIEHKN» B CYTKH.
Onpenenuts CyTOUHYIO TOTPEOHOCTH B CHIPhE:
1 Hopmanu3oBaHHOTO MOJIOKA, €0 XHUPHOCTb, €CIIM COJEP)KaHHWE CYXOro OCTaTKa B HEM
12%;
2. CaxapHOro rnecka BIaXHOCTBIO 13%;
3. KonmuecTBo BBIapeHHON BOJIBI, KI/CYT.
Bapuanuu MCXODHBIX NAaHHBIX B ATOHM 3ajlade MOTYT OBITh BeCbMa pPa3HOOOPa3HBIMU. JTO
OJIMH U3 BapHaHTOB. Huxke MbI yOequmMcs, Kak JeTKO PeIIaroTcs MoJ00HOT0 poja 3aladll METOA0M
MaTeMaTHIECKOTO MOJICIIMPOBAHUS. 3aMETHM TIOIMYTHO, YTO 3HAYEHHE YMCIICHHOW BEIWYUHBI MACCHI
BBIMTAPEHHOM BOJIBI MTO3BOJUT B NATbHEHIIIEM PACCYUTATh KOJIMYECTBO TEIIJIOBOM YHEPTHUU, TOTPEOHOM
Ha BBITIAPHBAHNE BOBI M3 HATYPAITBHOTO MOJIOKA, TOMATYSI O TEIUIOTE NCTIAPEHHS BOJIBI.
Pacuer npouecca mossy4eHus CrylieHHOro MoJIoKa ¢ caxapom Tabaumna 8
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Haspanue u I'padmueckas mHTEpHIpETALIUS TIPOIIECCa
dusnueckue
Ne CBOMCTBaA g o
n/n BEIIIECTB, — T + = _ 9% _
YYaCTBYIOIIUX B - = —0—o
nporecce _ °c_ 90
1 2 3 4 5
1 Tounoe Harypanbnoe Brinapennas Caxap Crymennoe
Ha3BaHHC . MOJIOKO C
MOJIOKO BOJIA CBEKJIOBUYHBIH
BEIIIECTBA caxapom
2 Macca BemiecTs, X v 7 1000
KI/CyT
3 Conepxce;HHe K, 0 0 8
xupa, %
Conepxanue
4 aOCOJIIOTHO 12 0 87 30
CYXOT'0 OCTaTKa,
%
Conepxanue
5 CBEKJIOBHYHOT'O 0 0 100 15
caxapa, %
MaremaTrueckasi MOJIEIb Ipolecca
X -Y - Z=1000 (24)
K, x X-0+0=8 x 1000 (25)
12X-0+87 Z=30 %1000 (26)
0-0+100Z=15 x 1000 (27

OOpaTuM BHUMaHUE YUTATENS HA TO, YTO ypaBHEHHE (27) B MOJy4YEHHOM CHCTEME OKa3aJloCh
C O/IHUM HEU3BECTHBIM. M3 Hero cpa3y noiydaem 3HaueHue Z= 150kr

JanpHenmmii X0 penieHuss KOMMEHTapuid He TpeOyerT.

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

Ho He Bce Tak mpo3padHo, KaK KaKeTcsl Ha MepBbli B3risan. UToObl y uuTarens He
CIIOKMJIOCHh «HECEPbE3HOE» OTHOILIEHUE K PEIICHUI0 cUcTeM 3-X; 4-X U 0oJiee ypaBHEHUHN COOOIINM,
yro npumep 4 nojoOpaH crneuuanbHo. Ero ocoGeHHOCTh B TOM, 4TO KOI()(UIMEHTHI NpHU
Heu3BeCcTHhIX X; Y; Z B TpeX ypaBHEHHUSAX U3 YeThIpeX paBHbl Hym0. OJHAaKO yallle BCEro mnpu
peleHny Mo100HBIX 3a/1au Bce KO (OUIIMEHTHI TPU HEU3BECTHBIX OTIIMYHBI OT HYJIS.

IIpumep S. CyTouHbIl palnyioH KOPOBbI, CKapMJIMBAaeMblii B BUJE KOpMOcMecH 24 KI/CyT,
COCTOMT M3 CEHAa, KOPHEIUIOJOB, CEHaka M KOMOMKOpMa. XapaKTEepUCTHKA 3THX KOPMOB HMEET
cleyrolre noka3aTeny - Tadnuma 9.

PaccunTarh KOJIMYECTBO CEHa, KOPHEIUIOAOB, CEHa)ka M KOMOMKOpMa, HEOOXOJUMOTO JUIs
MOJIy4eHHUs KopMOocMecH, coaepxaiied 23 r/kr mporeuna, 4.1 MJDx/kr oomenHoi suepruu u 0,37
K.€JI/KT tutatesbHoCcTH (Tabmua 10).

Xapakrepucruka kopmoB Tabymua 9

117:)1 IMoka3arenu Ceno | Kopuemnoasl | Cenax | KomOukopm | Kopmocmecnh
1 2 3 4 5 6
1 | Comepwane 82 13 39 14 24
MPOTENHA, I/KT
2 Conepxanue 4,6 1,25 3,6 10,2 41
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0OMEeHHOI
sHeprun, M Jx/kr

g | [Mhwmatemerocte |, 4y 0,13 03 0,95 0,37
K.€II/KT
3arnonasiem Tadmmity Ne 10.
Pacuer cocraBa KopMocMecH
Taomma 10
I'paduyeckas uHTEepnperaLyst
Hazpanue n
Ne
Wi (pusnyeckue
CBONICTBA KOPMOB + =
1 2 3 4 5 6
1 Hazpanve kopma CEHO KOpPHEIUIOZBI CEeHaX KOMOHMKOpM KOPMOCMECh
2 Macca KopMOB, KI' X Y Z K 24
3 Coneprariie & 13 2 14 2
TIPOTEHHA, T/KT
4 Hmarensiocts, 047 013 03 095 037
K.EIVKT
Conepxanuie
5 OOMEHHOM SHEPrur 46 125 36 10,2 41
MJDx/Kr

SAYMCHA paBHaA 1,24 I(.CI[./KI‘. CkoJbKO r010B N CBUHOMATOK MOXKET IMPOKOPMUTH Ira moCeBOB STUMEHS

Maremarudeckas MOJIESTb KOPMOCMECH UMEET CIEAYFOIIMI BUI:
X+Y+Z+ K =24
2 X+13Y+39Z+14K=23 x 24
047X +013Y +03Z+095K=0,37 x 24
46X+125Y+36Z+102K=41 x 24

BrmonHiB yMHOXKEHHE B IIPABOM 4aCTH YPaBHEHUH, TOTyYMM OKOHYATEIbHBIA BHU/]L
MaTEMATHYECKON MOJIENIH:

X+Y+Z+K=24
82X+ 13Y+39Z+1,4K=552
047X +0,13Y+0,3Z+0,95 K=8,88
46X+125Y+3,62Z+10,2K=984
PermmB nanHyro cucteMy NOTYIHM:
X =0,04kr; Z=11,22«r
Y =8,06kr; K =4,7kr.

PGSYJ'IBTaTBI PacCUYCTOB ITOKA3bIBAIOT, YTO CECHO B PAllMOH MOKHO HE BKJIIOYATh.
IIpumep 6. 113 cyTouHON HOPMBI KOPMJIEHUSI CBUHOMATKH Ha JIOJIIO 3€PHOBBIX KOPMOB
(stamenp) mpuxoauTces 4,5 KOPMOBBIX eUHUI] (K.€/1./Toi.). [IutaTensHOCTh a0COMIOTHO CYyXOTo

(28)
(29)
(30)
(31)

B TEUEHUE I'0/1a, €CIIM YPOKANHOCTh 3epHA Ha HeM cocTasiisieT 3000 KritorpaMM Ha rekTap Ipu

BJIAXKHOCTHU 3epHa 15%.

AJITOPpUTM peLIeHus

1. Beraucinsercst Koam4ecTBO abCOIFOTHOTO CyXOro 3epHa, IojiydyaeMoro ¢ 1 ra nocesos. [l sToro
3anonHsieM Tabmumy 11. Pacder kojmuyecTBa a0COJIOTHO CYXOro siYMeHsl, mojy4aemoro ¢ lra
MOCEBOB.

Taoanma 11
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I'paduueckas mHTEpIIpETALIMS MTPOIECCA MOTYICHHSI KOPMOCMECH
Ha3zBanue u
No ¢busnueckue - —
h XapaKTEpUCTUKU - — —
BELIECTB —_
1 2 3 4
TouHoe Ha3BaHHE AOGCOITIOTHO cyXxoe
1. ColIpoe 3epHO Hcnapusiiascs Boja
BelIeCTBa 3epHO
2. Macca, kr/ra 3000 X Y
Conepxanue
3. a0COIOTHO CYXOT0 85 0 100
BerecTna, %
Maremarnueckast MOJIENb IOTy4eHUs] a0COIFOTHO CYXOTO STUMEHS:
3000-X =Y (32)
85 x 3000=100Y (33)

U3 ypaBuenus (33) Haxoaum

*
Y= M) = 2550x2/ 2a
100

2. OmpepnensieTcss KOJIMYECTBO aOCONIOTHO CYXOro SUMeHs, TpeOyromeecss Ha OJHY
CBHHOMATKY B Te4eHHH roja - G roa/roi.

45 K.eO0.
G, =— " 3e5 Y _1304
L24§31* 200 200 - 201,

Ke

3. Onpenensercss KOJIMYECTBO CBUHOMATOK, KOTOPOE MOKHO IPOKOPMHUTH B TEUEHHUE roja
ypokaeM SYMEHS C OHOI0 reKTapa

_ 2550ke/ea
1324 k2 /201 - 200

[TogBoast UTOr CKAa3aHHOMY, MOYKHO CH€JaTh CIEAYIOIIMM BBIBOJ - CaMbIM IVIABHBIM U B
OOJIBIIMHCTBE CIY4YaeB CaMbIM JIETKMM 3TalloM B pacueTe MpOIEecCOB MpHU 00pabOTKe MPOAYKLIUU
PaCcTEHUEBOCTBA U KUBOTHOBOJCTBA SIBIIICTCS JTAll MOJYyYEHUs MATEMATUYECKON MOJIEH MpolLecca
B (opMe cHCTEMBI «N» ypaBHEHHH C «N» HEM3BECTHbHIMH. OUeBUAHOCTb U JIETKOCTb ATOTO 3Tara
3a4acTyl0 BBI3BIBACT Yy YHUTATENs HEBHMMATEJIbHOCTbh, IOCIHEIIHOCTh U, KaK CIEJICTBHE,
COCTABJICHHE HEBEPHOM MATEMATHYECKOM MOJEIU IIPOLECCa CO BCEMM BBITEKAIOLIMMH M3 3TOTO
nocneAcTBUsIMHU. JleWCTBUTEIbHBIE TPYIHOCTH U OOJIBIIOW OOBEM BBIYUCIUTENBHBIX OIepaiui
BBI3BIBAET pELICHHE CHCTEM [BYX, TpeX U Oojiee ypaBHEHMH C COOTBETCTBYIOLIMM YHCIOM
HEN3BECTHBIX. Ha KOMIIbIOTEpaX MOYKHO peniaTb CUCTEMBI U3 HECKOJBKHUX JIECATKOB YPABHEHUU C
COOTBETCTBYIOILIUM YHCJIOM HEW3BECTHBIX. JJIl pelIeHns TaKuX CHCTEM HCIIONB3YIOT JINOO METOJ
Kpamepa (c mnomomeio ompenenuteneif), maumbo Merox Iaycca, 3akimrouaromuiicss B
MOCJIEA0BATEIPHOM HCKIIOUEHUU HEU3BeCTHhIX. Jlns pemenuss Ha OBM cucrem JIMHEHHBIX
YPaBHEHUN IOJIb3YIOTCS TOTOBBIMHM MAaKeTaMU NMPHUKIAIHBIX Iporpamm. OHAKO, YUTATENb TOJIKEH
SICHO TMIPEJICTaBIATh ceOe aJIrOPMTM MporpaMm, padoTarouux B koMmnbioTepe. Kpome Toro, pemars
CUCTEMY IBYX, TPE€X YPAaBHEHHMH C COOTBETCTBYIOIIMM YHCJIOM HEU3BECTHBIX HA IIEPCOHAIBLHOM
KOMITBIOTEPE BCE PABHO, YTO «CTPEJIATH M3 MYIIKH MO BOPOObsiM». [103TOMY MBI COUIM yMECTHBIM
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HAaIlOMHUTh YHMTATENI0 HEKOTOPBIC CBEACHUS W3 JTUHEWHON anreOphl MO MCIOIb30BAHHIO METOOB
l'aycca u Kpamepa mnpu pemieHuun CUCTEM JIMHEWHBIX YpaBHEHUH C IIOMOILIBIO TMPOCTHIX
MUKPOKAJIbKYJISTOPOB.
3. Cucrembl JJUHEHHBIX YPABHEHUI
Omnpenenenus.
JIuHeHbIM ypaBHEHHEM Ha3bIBAETCS TAKOE YPaBHEHHE, B KOTOPOM BCE HEM3BECTHBIE UMEIOT
MEPBYIO CTENEHb

AX + BY + CZ=D; (34)

3necs X;Y;Z; uMEOT mepByw creneHb. [l03TOMy MmaHHOE ypaBHEHHE HA3bIBACTCA

JIMHEIHBIM.
CucreMoil JMHEHHBIX YPAaBHEHMM Ha3bIBAETCS MHOYKECTBO JIMHEHHBIX YpPAaBHEHHU C
HeusBecTHbIMM X, Y, Z..., B KOTOPbIX UMCICHHBIC 3HAU€HMs OSTHX HEHU3BECTHBIX, Oyaydu

MIO/ICTaBJICHHBIMU BO BCE YpPaBHEHHMS CUCTEMBI, OOpallaeT UX B ToxAecTBa. Takum oOpazowm,
pELICHUEM CUCTEMBI YPABHEHMH SIBJISIFOTCSI YHCIIOBBIE 3HAYCHUS HEU3BECTHBIX, IIOJYYCHHBIE B
pe3ysibTaTe BBHIYMCIUTENBHBIX OIEepaluii Haj cucTteMou. B obmiem ciydae cuctema MOXKET UMETh
OJTHO pelIeHHEe, MOXKET UMETh OECKOHEYHOE MHOXECTBO PEIICHHH, a MOKET U HE UMEThb HU OJHOTO
pemienus. Hanpumep, cucrema

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

pelIeHnid HE WMEeT,TaK KakK,eclu OBl pelieHHe CymecTBoBaslo, TO X+Y + Z paBHSIOCH OBl
OJIHOBPEMEHHO U HYJIIO U €IUHHULIE.

Cucrtembl, He MMEIOIINE PEIICHUN, HA3BIBAIOTCS HECOBMECTHBIMM, a MMEIOIIME PEIICHUS -
COBMECTHBIMHU.

CoBmecTHasi cucTeMa JMHEWHBIX YpaBHEHUN Ha3bIBAETCs ONpeesIeHHO, €Clii OHa WMeEeT
TOJILKO OJIHO pEUIeHHE, T.€. CYIIECTBYET TOJBKO OJMH Ha0Op YHMCIOBBIX 3HAUCHUN HEU3BECTHBIX,
KOTOPBIN 00paIiaeT Bce ypaBHEHUSI CUCTEMBI B TOXKIECTBA.

CoBMecTHas cucTeMa JIMHEMHBIX YPAaBHEHHI Ha3bIBACTCSl HeONPeAeJIeHHOM, €ClIi PEIICHU I
Oosbinie, uem ogHo. Hampumep, cucrema

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

MMEET HECKOJIBbKO pemeHui. [IpenocraBisieM 4uTaTEN0 BO3MOXKHOCTh CAMOMY HAWTH DPEIICHHUS
JTOU CUCTEMBI.
Bo Bcex mpumepax M 3agadax JaHHOTO «Y4eOHOro mocoOus» MaTeMaTH4YEeCKHE MOJIENH
IIPEJICTaBJICHBI TOJIBKO COBMECTHBIMH U ONPeeJIeHHbIMM CHCTEMaMU JINHEWHBIX YPaBHEHUI.
Ho u 310 He Bce. Ha peenus npencraBieHHbIX B «IlocoOumy mpuMepoB HAKIIAAbIBAETCS €I11e
OJIHO YCIIOBUE — HEOTPHMUATEJIbHOCTH pPe3y/bTaTa pelleHuil, T.€. MOCJIEe PELICHHUS YHUCIEHHOE
3HA4YEeHUE HU y OJIHOTO HEM3BECTHOTO HE MOXKET UMETh 3HaK «MUHYC». Ecny, Hanpumep, HEeM3BeCTHOE
K B mpumepe 5 B pe3yibTaTe pelieHns: OKaKeTCs OTPUIIATEIbHBIM, TO 3TO 03HAYaeT, YTO KOMOUKOPM
B KOPMOCMECh HAJI0 HE MpUOaBIATh, a OTHUMATh €ro u3 KopmocMmecu. Eme Oompmmii abcypn
MIOJIYYNTCS IIPU PELLIEHUH CUCTEMBI B pumepe 1 (ypaBHeHus 15, 16),
1000-X =Y (15)
4200-20X=2,5Y (16)
€CJIM HEU3BECTHOE, HallpuMep Y, OKaXKETCs CO 3HAKOM «MHUHYC». HanmoMHUM -TipaBUIIbHOE pEIIeHHE:
X =97 kr, Y=903 kr. Ecnit ke Y = - 903 xr, Torna u3 ypaBHenus (15) X = 1000 — (- 903) = 1903 kr.
Kax moxxno u3 1000xr mosoka moayduts 1903kr cauBok?
K cosanenuto, HHOrAa BCTPEYAIOTCA YUTATENM, KOTOPBIE, HUCKOJIBKO HE 3ayMBIBasCh HaJl
abCypIHOCTBIO MOYYEHHBIX PE3YJIbTATOB, BBIJAIOT MMOAOOHBIE OTBETHI 32 UCTUHY.
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3.1. Pemmienue cuctem JMHEHHBIX ypaBHeHHil MeToaoM I'aycca - MeToA0M MOC/I€10BaTEIbLHOIO
HCKJII0OYEeHHUS] HEM3BEeCTHBIX.
PaccmorpuMm mpumeHeHue Merona l'aycca i pelleHMH CHCTEMBlI TPEX JIMHEHHBIX
YPaBHEHUN C TpeMsI HEM3BECTHBIMHU U3 ITpUMepa 2.

X + Y+ Z =800 (17)
70X + 13Y + 75Z = 46400 (18)
0,3X +0,95Y + 0,257=352 (19)

[locnenoBarenbHOCTh IPOLEAYPHI TAKOBA:

1. Hago uckmounTs HeusBecTHOE X 3 ypaBHeHus (18). st 3Toro Bce WieHbl ypaBHEHHS
(17) neoOxomumo YMHOXUTh Ha Koddduuuent npu X B ypaBHeHuu (18). Dror kodaddunmeHt
paBen 70. Ctporo roBops, Hajgo Bce wieHbl ypaBHeHUs (17) YMHOXUTh Ha OTHOIICHHE
ko3 dunmenta npu X B ypaBuenun (18) x xoddpdunmenty npu X B ypaBHenuu (17), T.e. Bce
yieHbl ypaBHeHUs (17) Hajmo yMHOKUTB Ha 1poOk 70/1 u mepenucaTh CUCTEMY 3aHOBO

70X+ 70 Y +70Z =70 x 800 (17.1)
70 X +13Y +75Z =46400 (18)
0,3X+ 0,95Y + 0,25Z= 352 (19)

2. Tenepp He0oOXOIMMO BbIYECTh MOWIEHHO YypaBHenue (18) u3 ypaBuenus (17.1).
[TonyueHHOE HOBOE ypaBHEHME HAJI0 3aKucaTh Ha MecTo ypaBHeHus (18).

X+Y+Z=800 17)

57Y —5Z= 9600 (181)

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

3. Jia uckmouenuss X u3 ypaBHeHus (19) no anajoruu ¢ npeaplIyliuMu JeHCTBUSAMU
Bce wieHbl ypaBHeHus (17) ymaoxuts Ha 0,3; Tounee Ha otHotreHue 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. Beruectb ypaBHenue (17.2) u3 ypasHenus (19) u nonyyenHoe HoBoe ypaBHenue (19.1)
3amucaTh Ha MecTe ypaBHeHus (19).

X+Y +Z=800 (17)
57Y-5Z = 9600 (18.1)
0,65Y —0,05Z = 112 (19.1)

5. Teneps, He Tporasi ypaBHeHue (17) Hamo UCKIIOUNTH HeusBecTHOe Y u3 ypaBHeHus (19.1).
Jlns sroro xkaxapiid wieH ypaBHeHus (18.1) ymHoxxuMm Ha npo6s 0,65/57. 3meck 0,65 - koadduimeHT

npu Y B ypaBHeHuu (19.1), a 57 -koadpdurment npu Y B ypaBHeHuu (18.1). X+Y+Z=800
0.65 *57Y — 065 *5Z = 065 *9600
57 57 57

0,65Y —0,05Z =112
[lepenumiem cucremy, NpOU3BEs COKPALLICHUS

X+Y+Z=800 a7
0,65Y-0,057Z =109,5 (18.2)
0,65Y-0.052=112 (19.1)
6. Berurem ypaBrenve (18.2) u3 ypaprenust (19.1) u nepernmiiiem cuctemy.
X+Y+Z=800 a7
0,65Y-0,057Z =109,5 (18.2)
0,0072=2,5 (29.2).
[Tonyuennoe ypaBuenue (19.2) - ypaBHeHUE ¢ OJTHUM HEU3BECTHBIM Z, U3 KOTOPOTO HAXOIUM
Z= —2’5 =357ke
0,007

U3 ypaBuenus (18.2) Y =200 kr.;
67



N3 ypaBuenus (17) X = 243 «kr.

Meron l'aycca st pelieHHs CHUCTEM JIMHEHHBIX YpaBHEHUM B CHIIy CBOEH MPOCTOTHI M
OJIHOTUITHOCTH BBIMOJIHAEMBIX ONEpalMii OY€Hb XOPOLIO MOAXOAUT JJIS UCIOJb30BaHUS Ha DBM.
Cy1ecTBeHHBIM HEIOCTATKOM 3TOTO METOJIa SIBIISIETCSI HEBO3MOXHOCTh C(OPMYIMPOBATH YCJIA0BHS
COBMECTHOCTH M OIpPedeTeHHOCTH CHUCTEMbl B 3aBUCHMOCTH OT 3HAYCHHU KOX(PQPHUIMEHTOB U
cBOOOIHBIX WwieHOB. C Apyroil CTOPOHBI, JJaXkKe B Cly4yae ONPEAETICHHON CHUCTEMbI, 3TOT METO]l He
MO3BOJISET HAliTH o01IMe (HOpMYIIbl, BRIpaXKAIOIINE PELICHUE CHCTEMBI Yepe3 ee KO (UIMEHTH U
CBOOO/IHBIE YJICHBI, KOTOPbIE HEOOXOAMMO UMETh MPU aHAJIN3€E YPaBHEHUH.

3.2. Pemienne cucreM JIMHEHHBIX ypaBHeHne meToaoM Kpamepa
3.2.1. DJjieMeHTHbI TEOPUH ONpeaeTuTeeH.

Omnpeneaurtens BTOPoro nopsiaka. OnpenenuTeny BIEpBble ObUIM BBEICHBI ISl PEIICHUS
cucteMbl ypaBHeHu# mepBoi creneHd B 1750 r. IBeinapckuii matematuk [.Kpamep mam oOGrmue
(opMynbl, BBIPAKAIONIUE HEW3BECTHHIC UYEpe3 OIPENSIUTENN, COCTABICHHbICE M3 KOI(D(UIMECHTOB
cucrembl. [IpumepHo uepe3 cTo JieT Teopusi OMpeeNuTeNeH, BbliIi 1ajieKo 3a Mpeaesibl alireOpsl,
cTaJjla IPUMEHATHCS BO BCEX MAaTEMaTUYECKUX HAYKaXx.

Paccmotpum Tabnuily Buaa:
a 6
1 61 (41)
a, 6,

rzie, 1, 61, a2, 62 - HEKOTOpbIE uncia. JIrobas Takas Tabnauia Ha3pIBAETCA MaTPULIEH BTOPOTO
nopsanaka. Yucna a; 61 ap, 6; Ha3bIBAIOTCS SJIEMEHTAMU MaTPHIIBI.

Yucno, paBHOE a1 62 - Ay, 61, HA3BIBAECTCS ONpeAeTUTe]eM MATPULBI WIH ONPEAEIUTEIEM

1
BTOPOTO NOPSIKA ¥ 0003HAYAETCS =A

Wrak, no ornpeneneHno OnpeaesMTe b MaTPULIbl paBeH

a, &6
A=|" t=ae,—a,s, (42)

PaccMoTpuM cucTeMy JBYX JTMHEHHBIX YpaBHEHUH U3 ipumepa |
X +Y=1000
20X +2,5Y=4200

a 6

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

3nece A =

Ecnmu cronbenr ko3(hduiMeHTOB Mpu HEM3BECTHOM X B ATOM OMNpEACIUTENe MAaTPUIIBI
3aMEHUTH Ha CTOJIOEI] CBOOOIHBIX WICHOB, TO TIOJyYUM HOBBIT
onpeaenuTens AX:

1000 1
AX= =1000x2,5-4200x1=-1700
4200 2,5

Ecnu cronben ko3 PuieHToB Mpu HEU3BECTHOM Y 3aMEHUTH Ha CTONOEI] CBOOOTHBIX
YJICHOB, TO TIOJYYHUM OIIPEIEIUTEIND:

L 1000

Y =
20420
Pemenune cuctemsl 1ByX AaHHBIX ypaBHEHHH 1o ciocoOy Kpamepa Oyner umeTs BUIL:

=1x4200-20x1000=-15800
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AX _-1700_

A T s
Y = AY :__158002903
A -175

3.2.2. Onpeneauresb TPeTbero NOpsaKa.
PaccmoTpum KkBajpaTHYI0 TabnuIy BUA:

a, 6, ¢
a; 6, G (43)
Ay 85 Cq
TIe ai 61c1 as 62, Ca, a3, 63, C3 - HEKOTopble umcia. JIobas Takas TabIWIa Ha3bIBAaeTCA

MaTpuLEel TPETHETO MOPsIIKa.
Onpenenurens MaTpULbl (42), UK ONpEIEeNUTeNb TPETHEro NOopsiika, 0003HAYaeTCs

a, 6, ¢;
A=la, s, c, (44)
a3 63 C3

DTOT OIpEeNeUTeNh BBIpAXACTCA YEpe3 ONPEACTUTENH BTOPOrO TMOpsAKa
CIIeyIOIUM 00pa3oMm:

a, 6, ¢
8, C a, ¢ a, 6
2 Gy 2 Co 2 6
A=la, 8, c,|=q -8, +¢ (45)
63 C3 a; C3 a; 63
a; 65 C3

PackpbiBas onpeaenuTeny BTOPOro mnopsaka mo Gopmyne (45) mpeaplayliero MyHKTa,
HaxO0JIUM, YTO

a4, 6, ¢
A=la, 6, ¢,| = a,6,C; — 4,68,C, — A,8,C4 + A368,C, + A,8,C; — A36,C; (46)

a3 65 C4

®opmyny (45) 3aOMHUTH 3HAYUTENBHO Jerde, 4yem ¢opmyny (46), eciau 3aMeTUTh
clleyIollee MPaBUIIO IOCTPOEHUS CllaraéMbIX B IIPaBOil yacTu paBeHCTBa (44):

bepem nepBblii 371€MEHT NHEepBOM CTPOKM MaTpuubl (43), T.e. 81 U yMHOXaeM €ro Ha
OIpeeNTENIb MATPUIBl BTOPOro MOpPSAKa, MOTydaroliuiics M3 MCXOAHOW Marpulbsl (43) mocne
BBIUEPKHBAHUS CTPOKU U CTOJIOIA, HA TIEPECEUEHUN KOTOPBIX CTOUT B3SATHIA HAMM 3JIEMEHT; 3aTeM
O6epeM co 3HaKoM "MHUHYC" BTOpOHl 3J€MEHT MepBOM CTPOKH, T.€. By U YMHOXXaeM €ro Ha
OTIpEeACUTENIb MaTPULIBI BTOPOrO MOPSJIKA, MOJYYArOIIMICS MOCi€ BBIYEPKUBAHMS M3 HUCXOIHOU
martpuibl (43) yKe BTOpOro CTONOLA W TEPBOM CTPOKU (HAa MX IMEPECEUYCHHH CTOHMT JJIEMEHT Bi);
OepeM TpeTUH HJIEMEHT NEepBOM CTPOKH, T.€. C1 M YMHOXKAae€M €ro Ha COOTBETCTBYIOUIHI eMy
OIIPEAEIUTENb BTOPOTO MOPSAKA.

Onucannoe npaBwiio U Gopmyiny (45) Ha3BIBAIOT PA3JIOKEHUEM OIPEACTUTENS] TPETHETO
MOPSIKA 10 AJIEMEHTAM NIEPBON CTPOKH.

Brruncnsiem onpenenuTens TpEeThEro nopsiika u3 npuMepa 2.
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1 1
A=|70 13 75|=1-
0,30,950,25

13 75 1 70 75+1 70 13
0,950,25 0,3 0,25 0,30,95

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

=3,25-7125-17,5+22,5+66,5-39=-0,4

Ecnu B onpeaenuTene TpeTbero nopsaka (Ha npumepe 2) nepBblil cTon6e1l

1 1 1
A=[70 13 75| 3ameHnTh CTONOLOM CBOOOJHBIX UICHOB N3 CHCTEMBI JIMHEHHBIX
0,30,950,25
ypaBHEHMI1 B TIpHUMepE 2, TO MOTy4MM HOBBIH OnpeienuTeas AX
800 1 1

AX =146400 13 75
352 0,95 0,25

Ero taxsxe MOXHO BBIYUCJIUTD, PA3JIOKHUB I10 3JICMCHTAM nepBoﬁ CTPOKHU

13 75 46400 75 46400 13
AX =800x —1x +1x
0,95 0,2 352 0,2 352 0,9

=800x (13x0,25—-0,95x 75) —46400x 0,25+352x 75+ 46400x 0,95—352x13 = —96
ITo ananoruu c onpeneauTesieM BTOPOro NOpsKa, HaX0IUM

X= ﬁ = _—96 =240
A -04
Beruncnsiem onpenenurens AY
1 800 1
AY =70 4400 75 |=-80
03 352 0,2
Haxomuwm Bemunny Y.
Y= A—Y = _—80 =200
A -04
Brruucnsem onpenenurens AZ
1 800
AZ =70 13 46400=-144
0,3 0,95 352

B teopuu onpenenureneil [oka3pIBaeTCs TEOpEMa:

Cucrema «N» JUHEHHBIX YPABHEHUIl MMeeT €JUHCTBEHHOE pellleHHe TOrjAa M TOJbKO
TOIAa, KOIAa ONpeaesuTe]b MATPUIBI CHCTEMbI OTJINYEH OT HYJIS.

Orta TeopeMa TO3BOJSET JIOOYI0 CHUCTEMY M3 «N» JHMHEWHBIX YpaBHEHUH ¢ «N»
HEU3BECTHBIMU MPOBEPUTHh HA HAIMYMUE UIIM OTCYTCTBHE €IMHCTBEHHOTO PEIICHMS elle J0 Hayaia
MPOIIEAYPHI PEIICHHS, T.€. A0 BeIYUCIeHHS onpenenuteneii AX, AY, AZ.
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Ecnu ompenenurtens MaTpuilbl paBeH HYIO, TO CUCTEMa YpaBHEHHUIl MO0 BOBCe HE MMEET
pernieHuit (OHa HECOBMECTHA), JTMO0 UMeeT OECKOHEYHOE MHOKECTBO PEIICHUMN.

Jlnsg pemieHuss cuCTeM JIMHEWHBIX ypaBHEHMHM Ha OBM wHMeloTCcSd TOTOBBIE IAaKEThI
MPUKIIAHBIX IPOTpaMM, HCIIOJNb3YIolIe anroputmsl ['aycca u Kpamepa.
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1. 9 Jlexuust Ne 13, 14 (4 uaca).

Tema: «Mexann3anuus y1ajJeHUsl HaB03a U3 OMELIEHUN U BBITYJIBHBIX JIBOPOB)

1.9.1 Bonpocsbl jeknum:

1. Qusuueckue ceolicmea u XuMu4ecKuti cCocmas Hago3d.

2. Mexanuzayus yoanenus Hago3a u3 nomeujeHull.

3. Obe3zapadcusanue u xpaHenue Hago3d.

4. Komnocmuposanue Hago3a u Mawiutsl 0Jis €20 6bl803KU HA NOJIS

19.2 KpaTkoe COAep:KaHHE BOIPOCOB. (mesucHo  u310JCUMb  OCHOBHOE — COOEpPICaAHUe
PaACCMampusaemvix 60npocos)

1. ®u3nyeckue CBOMCTBA U XUMHYECKHUH COCTAB HABO3A.

Obwue ceedenuist 0 Hagosze

EsxeronHo Ha ®UBOTHOBOIYECKUX (epMax U KOMILJIEKCAX CTPAHBI CKAIIUBAETCSl TPOMAJHOE
KoJIM4ecTBO HaBo3a (0 1 mupa. T). CBOEBpEMEHHOE €ro yJajeHUE M HMCIOJIb30BAaHUE HE TOJIBKO
MOBBIIIAET CAHUTAPHO — TEXHUUECKUE YCIOBUS COJAEPIKAHUS )KUBOTHBIX, M KQUE€CTBO MPOU3BOJAUMBIX
MPOJIYKTOB, HO U TO3BOJSET OOCCIICYUTH ITOJICBOJICTBO BBHICOKOKAYECTBEHHBIMH OPraHUYCCKHUMH
yI0OpEeHUsIMH, a TAK)KE CHIXKAET OMAaCHOCTb 3arpsi3HEHUS] OKPYKAIOILEH CPEe/IbL.

Bce paboTel Mo MexaHHW3aIUH yIAICHUS W HCIIOJIB30BAHMS HABO3a MOYKHO Pa3JIeIMTh HA TPU
BUJIA!

-yIaJIecHue HaBO3a W3 JKUBOTHOBOJYECKHX IIOMCIICHWH W TPAaHCIOPTUPOBKA €ro B
XPaHUJIHINA;

-CKJIATUpOBaHNe, 00e33apakBaHIC U XpaHEHUE HABO3a,

-HCII0JIb30BaHKUE HABO3A.

OTH BOMPOCHI B3aUMOCBSI3aHBI, IOATOMY, pellas OJUH M3 HUX, HEOOXOJWMO B TaKOH XKe
CTETEeHHU peliaTh U IpyTHe.

N3ydeHne niepe1oBOro onbiTa MPOSKTUPOBAHUS U IKCILTyaTalliy )KUBOTHOBOUECKUX (PepM
M KOMIUIEKCOB TIOKa3aJllo, YTO B 3aBUCHMOCTHM OT KOHCHUCTEHIIMM HaB03a, TEXHOJOTHUU €ro
WCIIOJIb30BaHUS, CII0CO0a COIePIKAHMSI )KUBOTHBIX MCHSIOTCS M TEXHUICCKUE CPEACTBA JIJIST OUUCTKH
MOMEIIEHUN U TUIONIAI0K, KOHCTPYKIMSI U pa3Mepbl HaBO3OXPAHWIIHIL, CIIOCOOBI 00E€3BOKUBAHUS
HaBO3a.

Du3zuko-mexaHuveckue ceoucmsed Ha8o3a

HaBo3 mpexacraBmsier co0OM  CIOXKHYIO TOJHMIUCIIEPCHYI0  MHOTo(asHylo cpeny,
BKJIIOUAIOIIYI0 B ce0si TBEpIble, KHUAKHE U Trazoo0pa3Hble BemiecTBa. OCHOBHYIO YacTh HaBO3a
COCTABJISIET BJIAra.

TBepapiii HaBO3 MMeeT BIaKHOCTH 10 81 %, momyxuakuit (macrooOpasusiii) - 82 ... 88 %,
KUK (0€CTIONCTUIIOUHBIN) HaBO3 - 88 ... 93 % Ha depmax KpymHOTO poraroro ckora u 10 97 %
Ha CBUHOOTKOPMOYHBIX (pepmax. CocTossHUE HaBO3a Ha pepMax KPYIMHOTO POTaTOro CKOTA 3aBUCUT
OT croco0a coJiep KaHus )KUBOTHBIX, HAJTMUHS MMOJACTHIIKH, CITOCO0a yIaICHHUS HaBO3a U HEKOTOPBIX
Apyrux (HhakTopoB.

Ha cBuHOBOT9ECKHX (hepMax MOydaroT, Kak MPaBUIIO, )KUIKAN HaBO3.

becriogcTunouHplii  HaBO3  TMOYTH  OJHOPOJAEH MO  (DPaKIMOHHOMY  COCTaBy.
CpenHeB3BelICHHAs JJIMHA YaCTHUI COCTABISIET 2,6 MM, a YaCTHUI ITTMHOM cBbIIIEe 10 MM conepKuTCA
He Oomee 1 %. Ilpum wucmonb3oBaHMM Ha QepMax KpPYIMHOTO pOraToro CKOTa B KadecTBe
MOJICTUJIOYHOTO MaTepuaia OINWJIOK CPEIHEB3BEIICHHAs WX JJIMHA COCTaBIgseT 7,9 MM, JUIMHA
HauOOJBIINX BKIIIOUEHUN He npeBbimiaeT 42 MM. CpeqHeB3BellleHHas JUIMHA BKITIOYEHHUH BIUSET Ha
IKCILTYaTAIMOHHYIO HAJIGKHOCTh HABO30YOOPOUYHBIX MAIIIHH.

BonpmHCTBO TOKa3aTenel, XapakTepu3yrIux (HU3NKO-MEXaHMYeCKHe CBOWCTBA HABO3a,
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3aBHUCST OT BIAKHOCTH HaBO3a, KOTOpasi, B CBOIO OYEPe/Ib, 3aBUCUT OT MEPBOHAYAILHOM, BIIAXKHOCTH
HKCKPEMEHTOB, BHUJa M KOJMYECTBA MPUMEHSEMOIl MOACTUIIKU, OT €€ MEePBOHAYAIBHON BIAXKHOCTH,
MPUHATON CUCTEMBI yOOPKU HaBO3a U IPYTUX (PAKTOPOB.

[1noTHOCTH HAaBO3a 3aBUCHUT OT pa3Mepa €ro YacTHUIl U COOTHOIICHUS Pa3iINuYHbIX (hpakiui,
BJIQKHOCTH, BUJA, KOJUYECTBA M KAuecTBa MOJCTHIOYHOIO MaTepHaja» OT CTEINECHU pPa3IokKEeHHUs
HaBO3a U MHOTHX JIpyrux ¢akropoB. O0beMHas Macca HaBo3a KoJeOleTcs B JOBOJBHO IIUPOKHX
npeaenax; 400 ... 1010 Kr/M°. [Tpu OecrpuBS3HON CHUCTEME COJEPKAHUS CKOTA Ha TIyOOKOM
HECMEHSEMOM MOJACTUIIKE 00BEMHAsi Macca HEHAPYIIEHHOTO HaBo3a HaxoauTcs B mpezenax 880 ...
980 kr/m’,

[Ipu skcrutyatanuy MamH ¥ MEXaHU3MOB ISl YaJIeHUs: HaB0o3a 0OJIbIIOe 3HAYCHUE UMEIOT
KOA(QPHUIHUEHTH TPEHHUS CKOJIbKEHHUS, TTOKOsI, a TAaKXKe JUMKOCTh HaBo3a. CIOCOOHOCTh HaBO3a K
HAJIMIIAHUIO Ha pabouyue OpraHbl MalIMH OOYCIIOBJIEHA €ro BHJOM MU COCTOSIHUEM MOBEPXHOCTH.
PazpabaTbiBasi TEXHOJOTHUYECKYIO CXEMY YAAJCHHs HaBO3a, HY)KHO UMETh IMPEJICTaBlICHHE 00 ATHX
MOKa3aTesX.

HaBo3 KPC cocrout u3 opranmueckux BemectB 20,3%, a3zora 0,46, dbocdopa 0,23, xamus
0,50 u uzBectu 0,40 %. B 3aBUCMMOCTH OT yCIOBUI COJIEpKaHUS CKOTA KOJIMYECTBO OPTaHUYECKUX
U MHUHEpPAJbHBIX BEIIECTB B CBEXEM HaBo3e u3MeHsieTcs B 2..4 paza. OOmiee KOJUYECTBO ITHX
BEIIECTB B JKUJKOM HABO3€ MPAKTUYECKHU MMOCTOSHHO.

[Tpu POAOIKUTETPHOM XPaHEHUH KHJIKOTO HABO3a YaCTh OPTaHMYECKUX U MUHEPATBHBIX
BemlecTB Tepsercs. [loTepu B 3HAUMTENBHON Mepe 3aBUCAT OT croco0a XpaHeHUs. Tak, U3 KK,
XpaHsALIeics B )K1KecOOpHUKaX B TEYEHUE MEPBOro Mecsua, tepsaercs 10 6 %, a 3a roxg 10 ... 15 %
azoTta. [lepmoauyeckoe nepemMeninBaHie HaBO3a MPH ATUTEIILHOM XPaHEHHH YBEIMUYMBAET MOTEPU
azota 110 20 ... 25 %.

2. Mexanu3anusi yaiajgeHusi HAaB03a U3 NOMeLIeHN i

B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBUI NMPUMEHSIOT CIEAYIOLINE TEXHOJIOTUH YIaJIeHUs U
yOOpKH HaBO3a.

TEXHOJIOTUSl cOOopa, yJaJeHUs, XpaHEHUS U BHECEHHUS B MOYBY TBEPJOrO MOJCTHUIOYHOIO
HaBO3a.

TEXHOJIOTUSI cOopa U yHaJeHHs KUJAKOro OeCHOJICTUIOYHOIO HaBO3a C IHPUTOTOBJICHUEM,
XpaHEHHEM M BHECEHHEM B IOYBY TBEPAOI0 KOMIIOCTA, MOJYYEHHOTO C MCIIOJIb30BaHMEM Topda,
PE3aHHOM COJIOMBI, OTTMJIOK, IPYTMX KOMIOCTUPYIOIIUX MaTePHaOB 1 MUHEPAJIbHBIX Y100pEHUI.

TEXHOJIOTUSI cOOpa M yAaJeHUs >KUAKOro OecHoJICTHJIOYHOIO HaBO3a C XpaHEHHEM H
BHECEHHUEM €T0 B I10YBY B KHJIKOM BUJIE.

TEXHOJIOTUS cOopa U yAaJNeHHs KHUJIKOTO OECroICTHIIOUHOTO HaBO3a C pa3fieJieHUEM €ro Ha
TBEPAYI0 M XKUAKYI0 (pakUuy, C TOCIENYIOIIMM XpaHEHHWEM W BHECEHHMEM Kaxaod (pakiuu
pa3aeNbHoO.

[lepBast cxema mpuMeHsSIeTCSl MPEUMYILECTBEHHO NpU NpuBs3HOM coxaepxkanun KPC, mpu
OecrpUBS3HOM COJIEpKAaHUM Ha IIIyOOKOW HECMEHSIEeMOM MOACTUIKE, a TakKe B NTUYHUKAX C
HaIoJIbHBIM CO/IEPKAHUEM MTHUIIBL.

Bropas cxema mpuMeHsieTcs Ha KpYMHBIX (epMax M KOMIUIEKCaX, MPEUMYIIECTBEHHO C
OecnipuBsi3HBIM ~ OOKCOBBIM  coiepkanneM KPC w  mpm  gocTtarodHor  00eCredeHHOCTH
KOMIIOCTUPYEMBIMH MaTepHaJIaMu.

Tperpss cxema mpuMeHsieTCs Ha KPYMHBIX CHEIUATM3UPOBAHHBIX (epMax U HEOOIbIINX
KOMILJIEKCaX MPH YCIOBUH, YTO BECh BBIXOJ JKUIAKOTO HaBO3a MOXET OBITh MCIIOJIb30BAaH B KAYECTBE
yn0oOpeHus: BHYTpHU X03sCTBA O€3 HAKOIJIEHUS €r0 H3JIUILIKOB.

UYerBepTasi cxema C pasJelIeHHeM >KHMJIKOTO HaBo3a Ha (pakuuu sBiseTcs Haubolee
TUMWYHOW Ui KPYMHBIX >KUBOTHOBOAUYECKHUX KOMIUIEKCOB, OOOpPYIOBAaHHBIX CHEIHATIbHBIMU
cHUCTeMaMM OYUCTHBIX coopykeHuil. [locne pasneneHust HaBo3a TBepaas (paKIMs HUCHOIB3YETCS
Kak OOBIYHBIM TBEpAbI HABO3 Ha yAOOpeHUs, a Xujakas (Qpakiuus MOJBEpPraercs CI0XKHON
00paboTKe C 1enbio ee 00e33apakuBaHus, 1€30J0PAIMHA U OCBETICHUS.
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Puc. 2. Knaccugpurayus ycmpoticme 0131 yoaienus Hago3a uz nomeueHuil

Mexanuzanusi yJajJeHuss HaBo3a M3 JKMBOTHOBOJUYECKMX IOMEIIEHUH MOXXET ObITh
OCYIIECTBIICHA MEXaHUYECKUM, TUAPABIMYECKIM U ITHEBMATHIECKUM CIIOCOOAMH.

MoOuiibHbIEe arperatbl yAaasiOT U3 KOpoBHUKA | T HaBo3a 3a 10 ... 25 MuH, npu 3TOM
3aTpaTsl pyyHoro Tpynaa cocrtaBisitor 0,5...1,2 MuH B pacuere Ha KOpoBy B cyTku. Ha 3arparsl
pabouero BpeMEHHU BIMSIOT BbICOTa CTEHKHM HABO3HOM KaHABKU-IIPOXO0Ja, KOJIMYECTBO M KayeCTBO
[IOJICTUJIKY, HaBBIKU paboyero, opranusalys Tpya u Jip.

OnuH U3 HeOCTaTKOB pabOThl MOOMIIBHBIX CPEJICTB MEXAHMU3ALUHU - OOJIbIIee 3arpsi3HEHHE
HABO3HOTO MPOXO0/1a, YeM IpH paboTe CTAlMOHAPHBIX YCTAaHOBOK. 3arpsi3HEHHE MOKHO 3HAYUTEIHHO
CHU3UThH 3a CYET JIOCTATOYHOI'O KOJUYECTBA XOPOILIEH IMOACTHIKH M BBICOKOM KYJIBTYpBI TpY[a.
UToOb! XONOAHBIA BO3AYX HE MPOHHMKAI B KOPOBHUK IpPH yIaJI€HUHM HABO3a 3MMOM, HEOOXOIUMO
CO3/1aBaTh BO3/YIIHBIE TEIIJIOBBIE 3aBECHI.

3arpsi3HeHHUE BO3JyXa KOPOBHMKAa BBIXJIONHBIMM Ta3aMHM TpaKTOpa HaOIogaercs Ipu
3aIllycKe MM paboTe TpakTopa ¢ HE OTPErYJIMPOBAHHBIM JBUTATENIEM U NPU IJIOXOH BEHTHIISALMH.
[ToaToMy HagO CTaBUTH COOTBETCTBYIOLIME HeHTpan-uzaTopsl. K mymy Tpakropa 60poBbl OBICTPO
MIPUBBIKAIOT, U OH MX MaJlo OECIIOKOUT.

CranmoHapHble YCTAaHOBKHM BKJIIOYAIOT B ce0sl CKPeOKOBBIE TPaHCIOPTEPHI KPYroBOro U
BO3BPATHO-MIOCTYNATEIbHOIO JIBUJKEHUS, a TAK)KE€ KaHATHO-CKPEIIEPHbIE YCTAHOBKM U IOJBECHBIE
JOPOTH.

CkpeOkoBbiii Tpancroptep Tuna TCH CcOCTOMT M3 TOPU3OHTAIBHOIO W HAKJIOHHOTO
TPaHCIOPTEPOB, UMEIOLIMX UHIUBUYaIbHbIE IPUBOBI U pabOTAOIIMX HE3aBUCUMO JAPYT OT ApPYyTa.

I'opuzoHTanbHBIN TPaHCIIOPTED, yCTaHaBJIMBAaEMbIH B HaBO3HOM KaHaje
JKUBOTHOBO/JUECKOTO TOMEIIEHHUs, BKIIOYAeT B ce0d MAapHUPHYIO pa3OopHYIO Iemnb C
MPUKPEIUVIEHHBIMH K HeH CKpeOKaMu, MOBOPOTHbBIE 3BE3JIOYKM U HATsDKHOE YycTpoicTBo. Llemb
MPUBOJUTCS B JABM)KEHHE OT DJIEKTPOJBUTATENs MOIIHOCThIO 4 KBT depe3 KIMHOpEMEHHYIO
nepenady 1 peaykrop.

Haknonnslii TpaHcmopTrep MMeeT JBa KaHajla, B KOTOPBIX JBHXETCS 3aMKHYTas LEMb CO
ckpeOkamu. OH TPY3UT HaBO3 B TPAHCIIOPTHBIE CPEICTBA W OOBIYHO YCTaHABIUBACTCS B TOpIE
KUBOTHOBO/IUECKOTO MoMeleHus, B TamOype. [log BepXHUM KOHIIOM TpaHCHOpTepa pacroiararoT
TPaKTOPHYIO TEJIEKKY.

IIpu pabote Tpancnoprepa TCH HaBo3, cOpolleHHBIM B KaHall, MEPEIBUTaeTCs] B HHKHUN
IIOBOPOTHBIN CEKTOP HAKJIOHHOI'O TpaHCIOpPTEpa M IOJAETCS MM B TPAKTOPHYIO IPUIENHYIO
TEJEKKY.

Henp3s C6paCLIBaTB HaBO3 Ha HCIOJABUKHYIO BE€TBb TPAHCIIOPTEpPA, TAK KAK B 3TOM CJIIy4dac
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IIPU ITYCKE TPAHCIOPTEpa PE3KO MeperpykatTcs Lenb U MexaHu3Mbl NpuBoaa. Kpome Toro, Mmoryr
MOJIHUMATBCS CKPEOKM TpaHCIOpPTEpa, YTO 3HAYMTENBHO CHIDKAET €ro IpPOM3BOIUTEIBHOCTh U
YXY/IIAeT Ka4eCTBO PAOOTHI.

Ocob6oe BHUMaHUE yAEISIOT 00CITY)KHBAaHUIO HAKIIOHHOTO TPAHCIOPTEpa, HaXOIAIIEerocs 3a
npefenaMu KHUBOTHOBOJYECKOTO IOMEIIEHUS M paboTaromero B 0o0Jee TSDKENbIX YCIOBUSX,
0cOOEHHO MpH HM3KUX Temneparypax. CHauana BKJIIOYAIOT HAKJIOHHBIM TpaHCIOpPTEp, 3aTeM
rOpPU30HTANIBHBIN. BBIKIIOUAIOT TpaHCTIOPTEPHI B 00PaTHOM MOPSAKE.

HltanroBele  CKpeOKOBBIE  TPAaHCHOPTEPHl  BO3BPATHO-IIOCTYNATEIBHOTO  JBHXKCHUS
UCTIOJNB3YIOT JJISl yAJIEHUs] HaBO3a U3 KOPOBHUKOB, CBUHAPHUKOB, ITUYHUKOB. YacTo aHaIOTHYHbIE
TPaHCHOPTEPHI IPUMEHSIOT Ul pa3adl KOPMOB. DTH TPAHCIOPTEPhl MEHEE METAJUIOEMKH U Oolee
HAQ/IOKHBI TI0 CPaBHEHHIO C TPAHCIOPTEpaMH KpPYroBOro MABIKEHHs. biaromapst Bo3BpaTHO-
IIOCTYIATEIbHOMY JIBUJKCHMIO CKpEOKOB TPaHCIOPTUPYEMBIM MaTepuan IOJaeTcsi K MecTy
Ha3HAYEHUS C MUHUMAJIHBIM NIepeMeIleHrneM. B pe3ybpTare 3HaUUTEIbHO YMEHBIIAIOTCS Harpy3Ku
Ha paboudne opraHsl TpaHCIIOPTEPA U COKPALIAETCS MPOIOJIKUTEIBHOCTD €r0 paboThI.

CkpenepHble yCTAaHOBKH, IBMKYIIUECS TaK)K€ BO3BPATHO-TIOCTYIATEIBHO, IPUMEHSIOT IS
yJaJeHUus HaBo3a M3 IIOMEILEHHUH, TPaHCHOPTHPOBKM €ro K HaBO3OINpHUEMHHMKaM (Ha
CBHHOBOIYECKHX (hepMax) M OJHOBPEMEHHOW IMOTPY3KH B TPAaHCIOPTHBIE cpenacTBa (Ha (epmax
KPC). Takue ycTaHOBKH IPOCTBI B U3FOTOBJICHUHU, HAJICKHBI B paboTe, JIETKO NMPHUCIOCA0INBAIOTCS
K HEpOBHOCTSIM JHA KaHajlla, MEHEe METalo- W DSHeproeMku. HemocTarkum yCTaHOBOK -
HE/I0JIFOBEYHOCTh U TPYJHOCTh COEIMHEHUs Tpoca MpHU pa3pbiBe, CIOKHOCTb MOHTaXa HAKJIOHHOMN
9YaCTH HABO3HBIX KaHAJIOB.

VYcTaHOBKa COCTOMT M3 CKpEHepoB, Tpoca, IPUBOJHOIO M HATSHKHOIO YCTPOWCTBA.
Ckpenepbl yCTaHaBIMBAIOT B HaBO3HbIC KaHanbl (mmpuna 40..70 cm u raybuna o 50 cm) Ha
HaNpaBJSIOIIME U3 YTOJIKOBOW CTaJH, IPOJIOKEHHBIE 110 IHY KaHaa.

[IpuBOHOE YCTPONCTBO COCTOUT U3 DIEKTPOJABUTATENSA, PEYKTOpa U TPOCOBOH Jiebeaku. B
HaBO3HBIX KaHaJjlaX MPOTATUBaOT Tpoc quamerpoM 10...15 MM, K KOTOpoMy KpensT ckpernepsl. Jlis
yOOpKH HaBO3a MPHUMEHSIOT CKpenephl Pa3IM4HbIX KOHCTpyKIuil. Hambomee pacmpocTpaHeHbI
CKperiepsl TUNA «cTpeiiay (B ycranoBkax YC) u Tuna «kapetkay» (B ycranoBkax TC-1 u YBH-800).

CkpeniepHble yCTAaHOBKH HCIIONB3YIOT TPH YOOpPKE HaBO3a U3 IOMEUICHHH IS
OecrpuBs3HOIO0 OOKCOBOrO cojaepkaHusi KpymHoro poraroro ckora (YC-10, YC-12 u YC-250) u

pu yoopke OecroJCTUIOYHOr0 HaBo3a M3-10J1 LIENeBbIX MoJoB B cBUHapHuKax (YC-12 u YCII-
12).

Puc. 3. Cxema ckpenepHoti ycmanogxu

1 — snexTpoaBUTaTENh, 2 — MOBOPOTHBIE 3BE3/I0YKHU, 3 — KPEIJICHUE CKperepa, 4 — CKpenep,
5 — TpocoBas ebeka

['unpaBnnyeckre yCTaHOBKY MO MPUHIIMITY IEHCTBUSA JENATCSA HA HAIOPHBIE U CAMOTEYHBIE.

HanopHass TpaHCIOpTHpPOBKa HaBO3a OCYILECTBISAETCS 3a CYET II0TOKAa CMBIBAOLIEH
KHUAKOCTH (BOJABI, MOYM, HABO3HOW JKMXKH), MoJaBaeMoil HacocomM B KaHain. CamoTeuHas
TPAHCIIOPTUPOBKA HAaBO3a BO3MOXKHA NPU ONPEAECICHHOM YKIIOHE JHA KaHaJla WM MOBEPXHOCTU
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TPAHCIIOPTUPYEMOM MacChl M OCYIIECTBISETCS MO KaHajdaMm MId TpyOoam 0e3 MEeXaHU3MOB WM
TpaHcnoptepoB. HaBo3 M3 >KMBOTHOBOJYECKHMX IOMELIEHUI MOXKHO YHAlATh CAMOTEYHBIM H
HaIroOpHBIM TPAHCIIOPTUPOBAHUEM OJTHOBPEMEHHO.

Cpenu ruapaBIMUYECKUX CHUCTEM YIalleHWs >KHJKOIO HaBo3a M3 IMOMEUIeHHWH Haubosee
pacmpoCTpaHEHbl  CMBIBHAs, PELUPKYJALMOHHAS, JIOTKOBO-OTCTOWHAs, KOMOWHUPOBaHHAs,
caMOTe4YHass W TpaBUTallMOHHAas. Bce 3T cucTeMbl, 3a HCKIIOYEHHEM CMBIBHOW U
PELUPKYISIIITUOHHOM, OCHOBAaHbI HA TMPUMEHEHHH 3ariayOJeHHBIX JIOTKOB, IMEPEKPBITHIX CBEPXY
pelIeTYaThIM MOJIOM.

CMbIBHasi cHUCTeMa OCHOBaHa Ha NPsIMOM CMBIBE HaBO3a CTPYEW BOJBI, CO3/1aBacMOM
HAropoM BOJIOMPOBOJIHOM CETH WJIM MOAKAYMBAIOIIMM HacocoM. CMech BOJbI, HABO3a U HAaBO3HOMU
KUKHU CTEKAeT B KOJUIEKTOp W JUIsl MOBTOPHOI'O CMBIBA YK€ He Hcmoiib3yercsa. Hegocratok 3Toro
croco6a - o4eHb OOJIBIION PacXo BOIbI.

PenmpkynsiinoHHasi cucTeMa COCTOMT U3 caMOTeuHoro tpybomposonaa auamerpom 0,3...0,4
M, mnpoioxeHHoro c ykiaoHoMm 0,006..0,01 M, m 000pyIOBaHHOTO COPOCHBIMH KOJIOAIIAMH
HaropHOro TPyOONpPOBOJa M HACOCHOM CTaHIMUM C TMPUEMHBIM HaBo30cOOpHUKOM. Hao3
cOpachIBalOT 4Yepe3 KOJOJIbI Ha MOTOK HAaBO3HOW KIM)KHM, KOTOpas IOAAEeTCs B CaMOTEYHBIN
TpyOOIpPOBOJI HACOCOM 4Yepe3 HamopHbIM TpyOompoBoa. [lo camoreunoMy TpyOOmpoBOIY CMECh
JKIDKH 1 HABO3a II0IIAJaeT B HABO30COOPHUK BMECTHMOCTHIO §...10 M°,

UTOoOBI COKpaTHTh 3aTpaTbl PYyYHOTO TPyJa, NPU NPUMEHEHHUH 3TOr0 CIocoda BMECTO
CaMOTEYHBIX TPYyOOIPOBOJIOB B KOPOBHUKAX M CBUHAPHUKAX YCTAHABIMBAIOT MPOAOJIbHBIC JIOTKU V-
00pa3HOTro MOMEPEYHOT0 CEYCHHMSI, TEPEKPHITHIC PEIICTYATHIMHY MoTaMu. K Hagary TOTKOB IMOABOJISAT
HAMOPHBIN TPYOOIIPOBOJ, 110 KOTOPOMY 1...2 paza B CYTKH JKHUXKEil CMBIBAIOT HABO3HYIO Maccy.

Ota cucrema paboTaeT yAOBJIETBOPUTEIHFHO M Hamboyiee SKOHOMUYHA, OJHAKO OHA MMEET
HEKOTOpBhIE HEJOCTAaTKU. Bo Bpems MPOMBIBKM HABO3ONPUEMHBIX JIOTKOB TOBBIIIAETCS
3ara3oBaHHOCTH BO3JyXxa MomemieHus. KpoMme Toro, B ciiydyae BO3HUKHOBEHHUSI MH(PEKIIUU B OJHOM
13 MOMEIIEHUH psijia HE UCKITIOUEHO 3apaKeHHe KUBOTHBIX, CONEPIKALIUXCS B IPYTHX MOMEIIECHUSX.

JIOTKOBO-OTCTOMHAs (IILTIO30Bast) CHUCTEMa OTJIMYAETCS OT APYrHUX HAJIHMYUEM MIHOEpOB,
YCTaHOBJICHHBIX B MECTaX MPUMBIKAHHUS TMPOJOJIBHBIX JIOTKOB K TMOMEPEYHOMY KOJUIEKTOPY U
MpeAHa3HAYEHHbIX IS HAKOIUICHUSI W TIEPUOJUYECKOTO y/ajJeHUsi HABO3ZHOW MAacChl B TIPUEMHBII
HaBo30cOopHUK. KpoMe Toro, mepea KaxIbIM IIUKJIOM B JIOTOK 3aJIMBAIOT Boy U3 pacueta 10...15 1
Ha OJHO >KMBOTHOE, 4TOOBI M30€KaTh MPUIUIMAHUS HABO3a K CTEHKAM M COXPAHUTh aMMHUAYHBIN
a3oT. HaBo3 uepes mieneBoii moJI nornajaaeT B JIOTOK, 3all0JIHEHHBIA BOIOU.

3acioHky-mmbep noaHuMaroT pa3 B 3..4 nHA. HakonuBmiasics cMmech TOCTynaeTr B
MOTIEpEYHBI KaHall U IO CHUCTEeME TPYO BBITEKaeT B HaB0o30cOOpHHK. Ilocrme sToro 3acioHKy
3aKpBIBAIOT, PEIICTKU T0JIa YUCTAT U MPOMBIBAIOT BOJOM. OYeHb Ba)XHO, YTOOBI MIHUOEp TUIOTHO
3aKpbIBAN JIOTOK, B MPOTUBHOM Cy4ae BOJBI B JIOTKE He OyneT, HaBO3 OCSAIET Ha JHO W MPUJIUITHET
K CTeHKaM, 4YTO 3aTpyaHUT ero yaaienue. [llubep wH3roTaBIMBalOT M3 METAIMYECKOTO S-
MUJUIMMETPOBOTO JIUCTA, KOTOPHIN BCTABISIOT B IEPEBIHHYIO PAMKY, MOKPBITYIO PE3UHOM.

Jlis Xopomiero OTeKaHWs HAaBO3HOM Macchl OOJIbIIOE 3HAYEHHE MMEIOT KOHCTPYKIIHS,
TOYHOCTh U KaYECTBO U3TOTOBJICHHUSI MPOQHIIS JTOTKA.

OCHOBHOM HEAOCTAaTOK JIOTKOBO-OTCTOMHOM CHCTEMbI HABO30YNAJIEHUS - CHUJIBHOE
BBIJICJICHHE CEPOBOJOPOA MpH CIycke HaBo3a. [[o3ToMy mpuUMEHEHUEe TaKoW CUCTEMBbI, HECMOTPS
Ha TO, YTO TEXHUYECKH OHA PabOTAET YJIOBICTBOPUTEIHHO, OTPAHUYCHO.

B xomMOuHHpOBaHHOH (PELUPKYISINOHHO-IIII030BOM) CUCTEME MPU OMOPOKHEHUH JIOTKOB
OCYILIECTBIISIETCS CMBIB HABO3a XKUKEH.

CamoreyHasi (camocIUlaBHasi) CUCTEMa OCHOBaHAa Ha MCIOJIb30BAaHUU BSA3KOIIACTHYECKUX
CBOMCTB JKMJIKOro HaBo3a. TojmiMHa cjos HaBO3a MO JUIMHE KaHalla yBEJIMYMBAETCS B CTOPOHY,
MIPOTUBOIOJIOKHYIO €ro JBkeHHto. [loamnop, co3naBaeMblil pa3HOCTBIO TOJILMHBI CJOSI, SIBISETCA
JBHKYILEW CHIION, KOTOpas epeMEIaeT HaBo3 10 KaHaly.

HaBo3 npu n1BMkeHHH B KaHaJe MEPEMEIINBACTCS] HE3HAUNUTEIbHO, U3 HErO UCMapseTCss Majlo
BJIaTH M BPEIHBIX Ta30B H 4yepe3 6...10 CyTok HauymHaeTcs OpOKEHHE ¢ MHTEHCHBHBIM BBIICICHUEM
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aMMuaka, MetaHa u 1p. [loaromy HeoOXOaMMO BHIOMpATh TaKHE MapamMeTpbl CAMOTEYHOM JIMHUS,
4TOOBI HABO3 B MIOMEILEHUH 3aePKHUBAJICS HE O0JIee YKa3aHHOIO CPOKa.

BBenennas B dKCIUTyaTallMi0 CaMOTEYHAs CHCTEMa HAaBO3OYAAJCHHsS pabOTaeT B TEUCHHE
BCEro IMKJIa IPOM3BOJCTBA. Takas cucrema sBJISeTCs JalbHEUIIMM Pa3BUTHEM OTCTOMHO-JIOTKOBOM
CHUCTEMBI, HO C TOHM JIMIIb PA3HUIIEH, YTO B HEW HABO3 YNAIAECTCA HENPEPBIBHO IO MEpPE €ro
noctyrieHus. 11o cpaBHEHHIO ¢ PeLUPKYISIIMOHHON M PELUPKYISIIMOHHO-IIIIIF030BON CHCTEMaMU
HABO30YyIaJICHUsI OHA OoJiee TOJTHO YIOBIETBOPSIET BETEPUHAPHO-CAHUTAPHBIM TPEOOBAHMSM, a 110
CPAaBHEHHMIO C OTCTOMHO-JIOTKOBOM M CMBIBHOM cHcTeMaMHM TpeOyeT 3HAa4MTEIbHO MEHBILIEro
pacxoza BOJBI.

I'paBuTaninOHHAs cUCTEMa B OCHOBHOM aHAJIOTMYHA CaMOCIUIABHOM, OJIHAKO MMEET U CBOU
ocobeHHOCTH. HaBo3HBIM KaHan B 3ToM cinydae mmeeT cedeHue 150x180 cm u Moxker OBITh
npakTuuecku Jr00oi amuHbl (70 80...100 M). JIHO KaHana 4MCTOEe W aOCOIIOTHO TOPHU3OHTAIILHOE.
Ilepen BBIXOJOM B IONEPEUHBIN KaHal KOPOBHUKA JTHO KaXI0TO IPOJOJBHOTO HAaBO3HOI'O KaHalla
NIEPEKPBIBACTCS IEPETUBHBIM ITOPOKKOM BBICOTOH 50 cM.

HaBo3 uepe3 mienu mona momnajgaer Ha «BOJSHYIO MOJYILIKY» U pacTBOpSETCS B BOJIE,
IpeBpallasicb B OJHOOOpa3Hyl0 MOJBWXHYK Maccy. Ilpu NOCTOSHHOM NONOJHEHMM KaHala
pa3KIKEHHAs HAaBO3HAsi MAacca BBITECHACTCS M3 00beMa, 3aII0JTHEHHOTO BOJOH, IEPEeTUBACTCs Yepes
NOTIEpEeYHbIN KaHal M Jlajee MOCTyNaeT B MajorabapuTHbIH HaBO30COOPHUK, OTKYJa KOBIIOBBIMHU
MOTPY3UYMKAMHU I10/IAE€TCS B TPAHCIIOPTHBIE CPEJICTBA U 3aTEM CKJIAJUPYETCS] B HABO3OXPAHMIIMILAX.
Jlist cOopa ¥ TpaHCHOPTUPOBKH HABO3a MOKHO HCIOJIb30BATh PA3IMUHbIE YCTAHOBKH.

OcHoBHOe ycioBue >(PQPEeKTHBHONH pabOTHl TPaBUTALMOHHOTO crocoba - abcoroTHAs
BOJIOHETIPOHUIIAEMOCTh JIHA ¥ CTEHOK KaHaJa.

Bce camocrutaBHbIE CIIOCOOBI yIaIeHUsT HABO3a U3 MMOMELICHUH 0COOCHHO AP PEKTHBHBI IPU
IPUBSI3HOM U OOKCOBOM CHOCO0ax COAEp)KaHUS JKUBOTHBIX ©0€3 MOJICTHIKM, Ha TEIIbIX
KEepaM3UTOOETOHHBIX TTOJIaX UJIHM C IPUMEHEHHUEM PE3NHOBBIX KOBPUKOB.

[leneBble (perieryarsie) MOJIbl Hayald NPUMEHSATh Ha )KMBOTHOBOMYECKHMX (epMax Mupa
ceeiie 100 ner wazan (1876 rom), HoO HamOoJbllIee PACHPOCTPAHEHUE OHM TOJYUUIIU TOJBKO B
IIOCJIETHUE TOJIBI.

[{eneBple Mosbl IPUMEHSAIOT B KOPOBHUKAX; moMmeleHusx 1 orkopma KPC, cBunapHukax,
HaBO3HBIX MPOXOJaxX M MpOoXojax JUIsl MeperoHa M BBITOHA CKOTa, MNPEAJOUIIBHBIX 3aJlax,
MTOMEILEHUSX JUIsl 300BETEPUHAPHON 00pabOTKM KUBOTHBIX U JIP.

Takwue mosibl ycTpauBaroT B TOM ClIydae, KOT/Ia dKHUBOTHBIX COZEpKaT 0e3 MOACTUIIKHM MITH JKe
Ha MOJICTWIKY HCIIOJIb3YIOT TaKOW MEJNKUH MaTepuan, Kak OMNWIKH, pe3aHylo cojiomy, Top(d B
HeOobIIMX KonudecTBax. [IpenMyiecTBa pemieTyarsix IOJIOB OYEBMJIHBI, JKUBOTHBIE CaMU
KOINBITAMU TPOJIAaBJIMBAIOT HABO3 4Yepe3 IIedM Ioja B HABO3HBIM KaHal, MPU 3ITOM pPE3KO
COKpAILAIOTCs 3aTpaThl TPyAa Ha YUCTKY CTOMII

[TocTpoiiku co 1I€NeBBIMM TOJAaMH OOXOJATCS HECKOJBKO JOpOXkKe, 4YeM OObIYHbIE
MOMEIICHUS, U3-32 HEOOXOIUMOCTH TEIJIOW3OJIALMU U YCTPOWCTBA KaHAJOB (JOTKOB) JJIsi HaBO3a
MOJ1 1IEJNEBBIMU pelieTkaMu moja. OIHaKO SKOHOMUS MOJCTUIIKH, PE3KOE COKpAIEeHHE TPYIOBBIX
3aTpar NpHU BBINOJIHEHUH MOBCEIHEBHBIX ONEpalyii 0 PacIpeeICHUIO MOJACTUIKH U YUCTKE CTON,
MEPEKPHIBAIOT 3aTPaThl HA COOPY>KEHUE IIETIEBBIX MOJIOB.

ITpu copeprkanun KPC Ha nmpuBsi3u HaBO3 U3 CTOW yOUparoT 2-3 pa3za B CyTKHU 3a Mpeesbl
KopoBHUKa. [Ipy mpuBsS3HOM cojepkaHUM Ha TITyOOKOHM MOJACTUIIKE HaBO3 yOupaercs 2-3 pasa B
rofl, @ Ha BBITYJBHBIX IUIOLIAJIKAX — €XKEIHEBHO WMJIM 4Yepe3 HECKOJbKO JIHEH B 3aBHCHMOCTH OT
BpemMeHu roja. [Ipu OecrnpuBs3HOM OOKCOBOM COJIEp’)KaHHUM KOPOB HAaBO3 M3 TMOMEHICHHH,
BBITYJIbHO-KOPMOBBIX U MPEIJONIBHBIX TUIOMIAAKaX YOUPArOT OMH pa3 B 2-3 JHS.

OuncTKY MOMEIIEHNH MPOBOJAT BCEr/la B OJTHO U TOKE BpEMs, OMPEIEIIEHHOE PACIIOPSIKOM
THsI pepMBbl.

Tpancnopmupoéxka Ha8o3a u3 HCUBOMHOBOOUECKUX NOMEUWEHUL 8 HABO30XPAHUIULA.

Jlnist JOCTaBKU HaBO3a U3 JKUBOTHOBOJYECKUX IMOMEIIEHUH B HABO30XPAHWIMIIA TIPUMEHSIOT
TPaKTOPHBIE TEJIEKKHU, CKpENIEpHbIE U THEBMAaTHUECKUE YCTAHOBKH, HACOCHBIE CTAHIIMU, KOBIIOBBIE
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TPAHCIIOPTEPHI U CAMOCIIJIABHBIE CUCTEMBI.

TpaKkTOpHYIO TEJNEKKY yCTaHABIMBAIOT B HABO3HOM TaMOype (HaBO3 B TEJIEKKY MOJAIOT IO
HaKJIOHHOM BETBH CKPEOKOBOTO TpaHCHOpTEpa WJIM CKPENEpHONM YCTAaHOBKOM) W 1O MeEpe
HaIlOJIHEHUS OTBO3ST K HABO30XPaHWJIUIILY, TJI€ U Pa3rpyXkaror.

3. Obe33apakxuBaHue U XpaHeHHEe HABO3Aa

B TexHosnornueckom mporecce ynaieHus U UCIOJIb30BaHUS HaBO3a 0CO00E MECTO 3aHUMAET
ero o0Oe3zapakuBaHue M XpaHeHue. [Ipy 3ToM B TepByIO oyepeab HEOOXOJMMO YUYUTHIBATDH
BETEPUHAPHBIE U MEAMKO-CAaHUTApHbIC MpPaBUJia, TaK KaK MAaTOT€HHbIE MUKPOOPTaHU3MBI, siifla u
JUYUHKY TeIbMUHTOB COXPAHSIOT CBOIO KM3HEIEATEILHOCTh B HEOOPaOOTaHHOM HAaBO3€ B TEUCHUE
roja.

Jlnist IpeAOTBPALCHUs 3arPS3HEHUS] OKPYKAIOIIEH cpeabl BO30OYAUTEIIMU HHPEKIIMOHHBIX U
MHBa3HOHHBIX OoJie3Hel cuctemMa 00pabOTKU HABO3a HA KUBOTHOBOAUYECKUX (hepMax U KOMIUIEKCaxX
JOJDKHA OOecreunBaTh KapaHTUHUPOBAHUE (BbLACPKMBAHUE HABO3a B TEUEHUE OIPEIECICHHOIO
BPEMEHH C LEJbI0 BBISABICHUS HH(MEKIHH), a B Cilyd4ae HEOOXOJUMOCTH - JAE3UMH(EKIHUI0 U
JereIbMUHTH3AIMI0 HAaBO3A.

Jliia o6e33apakuBaHus M YTUIM3AUU HABO3a aa )KMBOTHOBOIYECKUX (pepMax M KOMILIEKCcAax
pa3paboTaHO JOBOJBHO OOJBIIOE YHCIO TEXHOJIOTMYECKHX CXEM, MHOTHE U3 KOTOPBIX
MIPUMEHSIFOTCS TIOKA JIUIIb B OTBITHBIX X03SHCTBaX.

Haunbonee mmpokoe pacmpocTpaHeHHE Ha >KMBOTHOBOJUYECKHX (epMax M KOMIUIEKCaX
MOJIYYMJIH CIEAYIOUTNE TEXHOIOTUYECKUE CXEMBI:

-KOMIIOCTUPOBaHUE TBEPJOTO U MOJIYKUIKOIO HaBO3a;

-TOMOT'€HH3AIUS TTOTYKUAKOTO U KHUJAKOTO HaBO3a;

-pa3feneHne KHUIKOTO HaBo3a Ha (pakmuu B OTCTOMHUKAX-HAKONUTEISX (TPH 3TOM
MPUMEHSCTCS TIOJIHAsE WM 4YacTUYHas Ouoyiormueckass o0paboTka KUAKOH (pakmuu) wuiu
MEXaHUYECKUMHU CPEICTBAMHU.

OTO CBA3aHO C TEM, YTO HABO3 UMEET CIEAYIOIUE aTOrCHHbIE CBONCTBA!

1. BHeceHHBII Ha MOJA HABO3, COJAEPXKAIIMK NATOT€HHBIE MHUKPOOPTaHU3MBI, JIETOM
BBICBIXAeT M, MPEBpPaLIasCh B MblIb, MHPUIUPYET OOIIMPHYIO TEPPUTOPHUIO U PACIOIOKEHHBIE Ha
Hel BojoeMbl. HaBo3 3ammiaeT MUKPOOPraHU3Mbl OT MHCOJIALIUU, JEHCTBUS A€3UHPUIMPYIOIINX
BEIIECTB M T.A. B BBICYIIEHHOM WJIM 3aMOpPOKEHHOM HaBO3€ BO30YIUTEIM KOHCEPBUPYIOTCS U
COXPAHSIIOTCS B TEYEHHE UTUTEILHOTO BPEMEHH.

2. ITpu oOpaboTKe JTYroB M MacTOUI KUIKUM HeoOe33apakeHHbIM HaBO30M MPOUCXOJUT
3arpsi3HEHUE PACTEHUH Pa3IMYHBIMU MHUKpoopranusmamu. [IpoObl TpaBbl, B3sAThIE Yepe3 3 Heaenu
nocie opomeHus, B 84% ciy4aeB COIEp)KalM CalbMOHENIBI, & B CEHE C 3aJMBHBIX JIYTOB
CaJIbMOHEIIJIBI OBUTM OOHApyKEHBI uepe3 8 MecsIeB, a M0 HEKOTOPHIM JaHHBIM, Jaxe yepe3 11
MECSLIEB.

3. Jaxe B Onaromoiay4yHbIX XO3AHCTBaX, CpeOu JKUBOTHBIX HMMEET MECTO
CaJIbMOHEJIJIOHOCUTENBCTBO. [103TOMYy KMBOTHOBONUYECKHME CTOKM MOTYT SIBUTBCS OJHUM H3
(hakTOpOB pacmpocTpaHeHUs HH(EKITMOHHBIX 3a00JICBaHMI.

IIpyn ucnonbp30BaHMM BCEX CXEM HABO3 CHayaja MPOXOAMT KapaHTUPOBAHUE, 3aTEM €ro
00e33apaXxuBaloT, TOCIIC YeT0 MPOBOIAT 00pabOTKY (BBIIEISIOT MPUMECH, MTEPEMENTUBAIOT HABO3,
pas3fensioT ero Ha ppaxiuu u ap.)

KapanTunupoBanue TBEpIOro M MOMYKUAKOTO HaBO3a MPHU KOMIIOCTUPOBAHUHU MPOBOMST B
CEeKIMSIX KapaHTUHHBIX EMKOCTEH, KOTOpbIe UMEIOT OETOHHUPOBAHHBIE THO U CTEHKHU, HCKIIIOYAIOIINe
buabTpanuIo KUIKONH (Qpakuuu HaBo3a uyepe3 mouBy. Cekuuil JOHKHO OBITH HE MEHEe ABYX, UX
pa3MenaloT PSJIOM C KOMIIOCTHBIMU IUIOIIagkaMu. HaBo3 B CeKUMSX BBIAEPKUBAIOT B TEUYEHUE
IIECTU CYTOK, MpU OOHApYKEHUH HWH(EKIHH MEXaHUYECKUMHU CPEJICTBAMH BHOCAT XUMHUYECKUE
peareHTsl U NEPEMEUINBAIOT UX C HABO3OM.

KapanTuHupoBanue roMOreHM3MpOBAHHOTO IMOJIYKMJIKOIO M KHJKOTO HaBo3a MPOBOJAT B
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XPaHWIHINAX-TOMOTCHU3aTOPaX CEKIMOHHOTO THIA, OOOPYAOBAaHHBIX YCTPOMCTBAMH IS
MEePUOJNYECKOr0 CMEIIMBAHMS BBIIEPKMBAEMOr0 HaB03a, YTOOBI HCKIIOUUTH PACCIOCHHE €ro Ha
bpakuu. DTH Ke YCTpPOHCTBAa OOECIEUMBAIOT KAUYECTBEHHOE CMEIIMBAHWE WHOUIIMPOBAHHOTO
HaB03a C XUMHUYECKUMU peareHTaMu npu 00e33apakuBaHuu.

KapanTuHupoBanue S>KHIKOrO HaBOo3a IMPH pPa3ACICHUU MEXaHUYECKUMU CPEICTBAMU
MPOBOAAT OTAEIBHO Ui TBEpHOM U kuakod ¢pakiuil. Kuakyio Qpakuuio BBIICPKUBAIOT B
CEKIIMOHHBIX HAKOMUTENSIX B TEUCHHUE IIECTH CYTOK, 00€33apaKMBAIOT XUMUYECCKIMH PEarcHTaMu,
MOCJIE Yero CEeKIMU pa3rpykaroT. Tak jxe KapauTHHUPYIOT U TBEPAYIO (ppakiuio.

KapantunupoBanue >XuJIKOro HaB03a KOMILUIEKCOB IO BBIpAIIMBAHUIO U OTKOpMY 54 u 108
TBIC. CBUHEH B T'OJl MPH KOMOMHUPOBAHHOM €ro 00paboTKe MPOBOIAT B COOPYKEHUSAX 1O 00paboTKe
KHUJKOTO HaBO3a, €CIIM TEePUOJ OOpaOOTKH COCTaBISIET HE MEHEe MIECTH CYTOK. lIpu MeHbIieMm
BpEMEHH 00pabOTKH YCTaHABIMBAIOT JOMOJHUTENIbHBIE CEKI[MOHHBIE €MKOCTH, PacCUMTAHHbIE Ha
IECTUTHEBHOE KapaHTUHUPOBAHUE.

O6e33apakuBaHNie HaBO3a IPOBOJST

-OMOTEePMUYECKUM

-XUMUYECKUM

-TePMUYECCKIM

-(pU3UYECKUM CIIOCOOaMHU.

buorepmuueckoe o0e33apakuBaHie MHPHUIIMPOBAHHOTO HaBO3a WM €ro TBepAoW (pakimuu
MIPU KOMIIOCTUPOBAUUU TPOBOJAAT , IPU XPAaHEHUWHU HA IUIOIIAIKaX C TBEPABbIM MOKpbITHEM. [lpu
3TOM B mTa0eIsIX HAaBO3a WJIM KOMIIOCTa TOJ[ BIIMSHUEM JKU3HEICATCIILHOCTH TEPMOTCHHBIX
MHUKpPOOPTaHW3MOB BO3HUKAET BBICOKAs TEMIIEpaTypa, ryOUTENbHO NEUCTBYIOIIAs HA BO3OyAUTENeH
WH()EKIIMOHHBIX W WHBA3WOHHBIX OOJIE3HEW JKMBOTHBIX. J[Is pa3sMHOXKEHHS TEPMOTEHHBIX
MHUKpPOOPTaHW3MOB HEOOXOAUMBI ONpeieNieHHas! BIaKHOCTh HaB0O3a UM komnocta (He Boiie 70 %)
Y TIOCTYIICHUE BO3yXa, YTO JOCTUTAETCs Ojaromapsi puIXjoW yKIaake mradens. YIIO)KCHHBIH B
mTalensi KOMIIOCT BBIIEP)KUBAIOT HE MEHEE OJIHOTO Mecslla B TEIUIbIA Mepuoa U HEe MEHee ABYX
MECSIIEB - B XOJIOJHBIN. Hauanmom cpoka o0e33apaxMBaHUs CYMTAIOT JICHB MTObEMa TEMIICPATypPhI B
mrabene He MeHee yeM 10 60 °C.

Xumudeckoe o0e33apaKMBaHUE JKHUIKOTO HaBO3a IMPOBOJAT B KAPAHTHHHBIX EMKOCTSIX,
00OpYNOBAaHHBIX MEPEMENINBAIOIINMHI  YCTpoicTBamMu. [lns o0e33apakuBaHusl MPUMEHSIOT
dbopManuH, GopMaIbICTHI U JPyTHUe BelecTBa. Pacxoa XMMHUYECKUX PEareHTOB M JUIUTEIBHOCTH
00paboTKH 3aBUCUT OT BUJA UH(EKITUH.

Tepmuueckoe oOe33apakuBaHME HaBO3a BKIIOYaeT B ce0sd ClEeQyloIMe CHOCOOBI:
JIBYXCTaJIMMHOE yIapuBaHUE C MPEABAPUTENBHBIM pa3felieHueM HaB03a Ha (PpaKiMH, BaKyyMHYIO
CYyIIKy B pEaKTOPHO-CMECHUTEIBHBIX ammaparax, TepMoOOe33apakuBaHWEe B peEakTopax IIpH
nasinenun 1,2 MIla u temneparype 180 °C, MHOrOCTaguiiHyI0 JUCTUIUISIIINIO TToclie 00paboTKU B
peakTopax c aOcopOiueil mapora3oBoil cMecH M CyIIKOW TBepAod (pakuuu B OapaOaHHBIX WIH
TPyOYATHIX CYIIUIKAX.

dusnueckue crnocoObl o0e33apakuBaHusi HaBo3a (00padoTka Y d-00myueHnne) HaxonaTcs B
CTaJINY DKCIIEPUMEHTA U Ha MPAKTUKE TTOKAa HE MPUMEHSIOTCSI.

CoBpeMeHHBIE CIIOCOOBI 00paOOTKM HaBO3a OTIMYAOTCS TEM, YTO B TEXHOJOTHYECKHE
CXEMBbI BKJIIOYAIOTCS OIMEpaIiy, Ielb KOTOPBIX TOJYYHTh W3 HABO3a BBICOKOKAYECTBEHHOE
yIo0OpeHre u YUCTYIO Boay. BOT, Harpumep, OJiH U3 Takux crocoOoB. HaBo3 cHauama pa3aenstor
Ha TBEPAYH U KHUAKY0 (pakuud TpU TIOMOIIM MEXaHWYECKUX CcpeAcTB (LeHTpudyr,
BHOPOTPOXOTOB HJIM TIPECCOB). 3aTeM TBEPAYyI (PAKIUIO0 BBICYNIMBAIOT W OHA IIOCTYIAeT B
KOMIIOCT, a HJKYI0 00pabaThIBaOT MO OJHON M3 CIENYIOIIMX CXEM; MepBas - kKujakas (ppakuus
MOCTYIACT Ha JJICKTPOKOATYJIAIHIO, 030HUPOBAaHUE, OMOJIOTHYECKYIO JIOOYUCTKY M HCITOJIb3YeTCs
JUIS  OpOILIEHUs; BTOpas - >KuIKas (pakius TMOCTylmaeT Ha OHOJOTHMYECKYI0 JOOYUCTKY H
cOpachIBaeTCs B KAaHAJTU3AIMOHHYIO CETh.

B mpomecce depmeHTay MCXOAHBIA HABO3 B YCTAaHOBKE pasjensieTcs Ha Tpu ¢asbl:
ra3000pa3Hyo, KUJIKYIO U TBEPYIO.

79



I"a3oo0pa3nas ¢asza - 6uoras, cogepxammii 60...70 % merana, okuchk yraepona u 2...5 %
IpYruX Tra3oB. buoraz mmeeT TEIIOTBOpHYIO crocobHocTs 21...25 Tthic. KK W MOXET OBITH
HMCTIONB30BaH Kak TommBo: 1 M° Grorasa sKBUBaNEHTEH 0,6 ... 0,8 KT yCJIIOBHOT'O TOILJIMBA.

Kunkas daza (croxu, moiaydaemble HoOcie paszaeieHus oT(epMeH-THPOBAHHOIO HABO3a)
IpescTaBiIseT coboit 00e33apakeHHYIO JKHUIKOCTh C COJIepKaHHWEM cyxoro Bemecta 2 ... 2,5 %.
Croku copepxar a3oT, okucu ¢ocopa U Kajus, YTO MO3BOJSET HCIOJIB30BATh X B KauecTBe
KHUJKUX YIOOpEHU.

Teepnmas ¢aza — HaBo3 06e3 3amaxa, BIaXHOCTbIO 65..70 %, mpencraBnsomuid co0oit
BBICOKOKOHILIEHTPUPOBAHHOE 00€33apakeHHOE OpraHuIecKoe y100peHue.

[Ipouecc ana’poOHON (epmMeHTaMM, MPOXOIAUINII B OCHOBHOM alllapare YCTAaHOBKH -
dbepMeHTaTope, MPEACTABISAET COOOW CIIOKHYIO IIeh OHMOXMMHUYECKHX peakiuid pacxoja
OpraHMYECKUX BEIIECTB IMOJ JEHCTBUEM aHA’pOOHBIX MHUKPOOPIaHU3MOB (METAaHOTEHHBIX
6akrepwii). [Iporiecc nmpoTekaeT HEMpEepHIBHO MO cieAyrouiel cxeme. HaBo3 u sxmka mpu oMOIu
CKpeOKOB M BOJIbI HANpaBISIOTCA B COOPHHMK, OTKYyJa HAcOCOM IMOJAIOTCS B IMOJOrpeBaTeib C
MeEUIaKON. 371eCh ChIpbE IMOJOIPEBAETCs 10 TeMIlepaTypbl ()EpMEHTALMd U HACOCOM IOJIaeTCsl B
dbepMeHTaTOp, a 3aTeM IMepelMBaeTcs B OTCTOMHUK. 3aTeM Macca CaMOTEKOM IIOMajgaeT B
HEHTPU(YTY, TIe pas3aeisercs Ha TBEpIbld OCAJAOK M JKUAKUE CTOKU. Bpimensromuiicss B
(dbepmeHnTaTrope 6Mora3 MoOCTynaeT B HAKOMUTENIb-Ta3roJIbAEP, a 3aT€M B KOTEJ JIJIsl OTy4YeHHs mapa.
[Tap wcmonb3yercs A MPUTOTOBICHUS KOPMOB, 000TpeBa MOMEIICHHH CBHHO(EPMBI, a TaKXe B
nojorpesarese u GepMEHTATOPE YCTAHOBKHU.

B MexaHu3MpoBaHHBIX HABO30XPAaHMWIMILAX, KOTOPbIE pa3MELIAIOT HA OTKPBITHIX TUIOIIAIKAX
WIM TOJ HaBeCaMM, MPOMCXOAMUT €CTeCTBEHHOe oO0e33apaKuBaHUE TBEpPAOro HaBos3a. Hamuuue
HAaBO30XpaHWINIIA - OJHO W3 BaKHEUIIMX YCIOBUN MPaBUIBHOTO XPaHEHMsI U HCIIOJIb30BAHUSA
HaBO3a.

B cootBercTBUM €O cnocoOOM COAepXKaHUS CKOTa M TEXHOJOTHEW yHaleHHs HaBo3a U3
MOMEIIIEHUH, HABO30XPaHWIMILA TOJPA3ACTSIOT Ha Ha3eMHbIC M 3ariayOseHHbIE (KOTJIOBAaHHBIE).
JIHO ¥ CTEHKH HAaBO30XPAHWIHII, KaK MPABHUJIO, BBHIMOJHSAIOT OCTOHHBIMH HIIM OOJMIIOBBIBAIOT
naHensiMu. JIHO M CTEHKHM KOTJIOBAaHHOIO HAaBO3OXPAHWIMINA HMHOIJA IOKPBIBAIOT CIOEM
yTpaMOOBaHHOM TIJVIMHBI Ha I11€0€HOYHOM OCHOBaHMM ToOdmMHOM 20 cm. HaBo3zoxpanunuiie
000pYAYIOT )KHKECOOPHUKOM.

HaBozoxpaHunuiie COCTOUT M3 HECKOJNbKUX CEKIMM, KakJas M3 KOTOPBIX paccyMTaHa Ha
1..3 (B 10KHBIX 30HAaX) M Ha 2...6 (B cpelHEW IoJIoce CTpaHbl) MECSLEB XpPAaHEHUs, B TE€UCHUE
KOTOpBIX  MPOXOAUT  camooOe33apakMBaHHE  HaBo3a.  HaBozoxpaHwiuma  000pyAyroT
KIDKECOODHUKAaMH, a TakXe CpeJICTBAMM MEXaHW3MPOBAHHOW BBHITPY3KH (KpaHOaJkaMu U
MOCTOBBIMH KpaHaMH C TpeH(epHBIMU TOTPY3UYMKaMH, CKPETIEPHBIMH YCTAaHOBKAMH W JIPYTHMHU
MexaHuzMamu). [l ynoOcTBa BHIBO3KM HAaBO3a M3 KOTJIOBAaHHOI'O HABO30XPAaHMIIMILA YCTPAaUBAIOT
MaHAYCHI JUISl BbE3/1a U BbI€3/1a TPAHCIIOPTA.

HaBo3oxpaHwiuiia W OYHMCTHBIE COOpPYKEHHsS (epMbl OrpaXaalT U 00eCcleYrBaroT
MOABE3THBIMU MYTAMU C TBEpAbIM (OETOHHBIM WM achaabTOOETOHHBIM) HOKpbITHEM. [upuny
MOBE3IHBIX MPUHUMAIOT He MeHee 3,5 M. [lo mepumeTpy OYMCTHBIX COOPYXEHHUH BBICAXKUBAIOT
BBICOKOPACTYIIHE JIEPEBbs Ha MOJ0ce MHUPHUHOM He MeHee 10 M, a BCIO TEpPUTOPHUIO KOMIUIEKCa WU
(dbepMBl, BKIIIOYas OYUCTHBIE COOPYKEHUS, TOIBE3AHbIE U IEPEXOAHBIE ITYTH, 03€TICHSIOT.

B paiionax ¢ X0JIOAHOW IPOJOJKUTEIBHON 3MMOM PEKOMEHAYETCS YCTPaWBaTh 3aKpBITHIE
HABO30XpaHWINIIA, KOTOPHIE COOPYKAIOT B BUJE IMPUCTPOEK K KMUBOTHOBOJUECKUM IOMEILEHUAM, B
BU/JIE OTJEJIbHBIX MOCTPOEK WJIM TPaHUIEH MO/ MOJIOM MTOMEIICHHUS.

[TonnonbHBIE HABO30XpAHWJIMINA BCE ILIMpE NPUMEHSIOTCS Ha (epMax M KOMIUIEKCaX.
[TIpoMbIiIeHHOCT Hanaguiaa BBINYCK ycTaHOBOK YBH-800 st BeIrpy3KM HaBo3a M3 TaKUX
xpanwmin aguHod 1o 110 M u morpysku ero B TpaHcnopTHble cpeactBa. YBH-800 cocrout us
Hacoca HOKH-200 wu cranpoHapHOW CKpenmepHOM ycraHOBKM. Hacoc BbelkaumBaer U3
HAaBO30XpAaHWINIA M IOJAeT B TPAHCIOPTHBIE CPEICTBA HaBO3 BIIAXHOCTBIO 87 ... 98 %, a
CKperepHasi YCTaHOBKA BBITPY)KAET OCTABIIHUICS HaBO3 BIAKHOCTBIO MeHee 87 % U TPy3UT €ro B

80



TPaHCIOPTHBIE CPEJICTBA.

OTCTOMHUKHU-HAKOMUTENIM TOPU3OHTAILHOTO M BEPTUKAJIBHOTO THIIOB TaKXe HAXOAAT
IMPOKOE MPUMEHEHHE. B HUX HaBO3 pa3/esieTcss Ha TBEPAYIO U KHUAKYI0 (ppakiuu.

B orcroitHukax HaBO3 paccianBaeTCs Ha TBEPAYIO M XXKHAKYHO ¢dpakuun. TBepaas dhpakuus
BBITIA/IACT B OCAJOK, JKHIKAs Yepe3 CUCTEMYy TpyO MojaeTcss Ha CTAHIMIO MEPEeKadkKh, a OTTyna
pacnpenensercs o noysiam. Koraa ciioi ocajgka B oTcToiHUKE gocturaet 1,5 ... 1,8 M, 3akpbIBaroT
3aJIBIKKY Ha BITYCKHBIX TPy0ax, a OCTABIIYIOCS KHUJKYIO (PpaKIMIO B BEPXHEM CIIO€ COPACHIBAIOT
yepe3 IMaHIOpHBIA BogocOpoc. B orcroiiHuke ocTtaeTcs HaBo3 (0CaZ0K) M HE3HAUYH-|UdEsbHOE
KOJIMYECTBO SKUAKOCTH.. [l mMOACYIIMBaHUSI OCaJKa OTKPBIBAIOT 3aJBMXKKHM Ha JIPEHAXKHOU
cucreMme. O0e3BoxuBanue miurces 35 ... 45 quen.

[ToacyieHHbIi *0CcaloK, BIAXKHOCTH KOTOpPOro paBHa 75 ... 78 %, moAal0T MOTPy34MKOM B
ABTOMOOWJIM Y BBIBO3AT Ha IOJIA.

Kunkas ¢pakmust HaBo3a CO CTAHIIUU IMEPEKAYKU IMOCTYMACT Ha 3EMIICJCIIBUYECKUE OIS
OpPOIIICHHUS M pacHpeAessieTcsl MO TOJHUBHBIM 0O0pO3/1aM dYepe3 BBIBOJHBIC OOpO3JbI WU TIO
MOJIMATUIICHOBBIM TpyOaM. Ha monsix oporeHust BeIpaliuBatoT OJHOJICTHUE U MHOTOJIETHUE TPaBHI,
CHJIOCHBIE KYJIBTYPBI, KapTO(eb, MOICOJHEYHHK.

Cxema-pasziesieHusi HaBo3a Ha TBEPAYIO U JKUAKYIO ¢pakuuu (00e3BOKMBAHHE) BCE IIUPE
BHEIpsieTCs B MPOM3BOACTBO. Pa3zdeneHue ocymiecTBiseTcs Ha Ipeccax, LEeHTpUudyrax,
BuOporpoxotax. [IpuMeHeHHE O00C3BOKMBAIONINX YCTAHOBOK ITO3BOJISIET COKPAaTUTh OO0BEM
HaBozoxpaHwuiy B 30 ... 40 pa3 3a cyeT yMeHbIIEHUS 00beMa TBEpAOH (PpakIHH U BPEMEHH ee
XpaHECHHUSI.

B HekoTophIX X03siicTBax mocie A00aBKU B CyXOW HaBO3 MHHEPAIbHBIX YI0OpEeHUN cMech
npeccyroT noj aasienuem 10 ... 12 MIla. B Takom cocTostHUM HaBO3 MOKHO XPaHUTh JJIUTEIHLHOE
BpeMs.

4, KomnocmupoeaHue HAB03a4 U MAUIUHBL 015 €20 8bl8O3KU HA NOJIA

Baxneiimas npoOiemMa COBPEMEHHOI'O CEJIbCKOIO XO3SMCTBA — COXPAHEHHUE IUIOAOPOIUs
nouBsl. ' 7TaBHBIM q)aKTOpOM, OMpCAC/IAIOINM BECh XapaKTCpP IOYBBLI, BCC €€ CBOfICTBa, SABJISICTCA
rymyc.

I'ymyc (meperHoit) — cia0XKHOe coueTaHhe 0COObIX, MPUCYLIUX TOJIBKO MOYBE OPraHMUECKUX
BEIIECTB, CUHTE3MPYEMBIX MOYBEHHBIMH MHUKPOOPTaHU3MaMH B IPOLIECCE PA3JIOKEHHUS MEPTBBIX
PACTUTCIIBHBIX U )KUBOTHBIX OCTATKOB. MG)I()Iy TEM, IO CBUACTCILCTBY IMOYBOBEAOB, HA MaXOTHBIX
3eMJISIX CTpaHbl HAOMIOAETCsl HEYKJIOHHOE CHIDKEHUE COZEp)KaHUs rymyca B mouse. Tak, ciyx0a
9KOJIOTUYECKOT0 KOHTPOJIA M3 KOcMoca 3a(MKCHpOBana, 4TO B HAIIEH CTpaHE MOBCEMECTHO B
CTEMHOMW M JIECOCTEMHOM 30HaX Ha MOJIAX 3a 3eMJIe/leNbYeCKUil mepuoj yrpaueHo okojo 25 %
rymyca. A eciau B MO4BE Majo I'ymMyca, TO OOJblIas 4acTh YAOOPEHHH HE yJNEepKUBAETCS MOYBOH,
MIPOBAJIMBAETCS /IO TPYHTOBBIX BOJI M CMBIBAETCS, 3arpsi3HsS BOJJOEMBI.

YroObl MOAHATH IUIOIOPOIUE TTOUYBBI, HEOOXOMMO 00OTaTUTh €€ HABO30M — OPraHHMYECKUM
BEIIECTBOM, KOTOpOE ABISETCSA HaMTyyllel cpeoit uist co3nanus rymyca. Ilo moacueram yueHsIx, ¢
LEJBI0 MOAJIEPKaHUS IUIOJOPOJUsS IOYBBI CIENYeT €XKEroJHO BHOCUTH B cpegHem 8 ... 10 T
opraHudeckux ynoopeHuil Ha | ra mammHu. OCHOBHAs YacTb ATUX OPraHUYECKUX YA0OpeHUi
(KOMIIOCTOB) — HAaBO3, BTOpas COCTaBJISIONIas — MOJCTWIKA (Cojioma, OMUIKH, Topd). OueHb
3HAYUTENIbHYIO YacTh COCTABISAIOT NTUYMNA MOMET, TOPOJCKUE KOMIOCTHI, cTokH. OTClo/a BUIHO,
KaKyI0 BaXXHYIO POJIb B COXPaHCHHUH W MMOBBIMICHUHN TIOAOPOAUA ITOYBEI UT'PAIOT )KUBOTHOBOAYCCKHC
(nTuneBoaueckue) GepmMbl U KOMIUIEKCHI.

B 3aBucMMOCTH OT BHa MOJIY4aeMOro HaBO3a, €ro KOJIWYECTBA, IPUPOTHO-KIMMATHIECKUX
yCIOBUH W ApPYyrux (pakTopoB B XO3AHCTBAX CTPaHbl MPHUMEHSIOT DPA3IUYHBIE COUETAHUS JBYX
CIIOCOOOB TPHUTOTOBIICHHSI KOMIIOCTOB: IIEHTPAIM30BAaHHOTO, Ha QepMax W KOMIUIEKCaxX, |
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JIOKAJIbHOTO, MO KpasiM MoJjieil ceBooOOpoTOB. B mepBoM ciyyae coOpyXaloT MEXaHU3MPOBAHHBIC
IUTOMIAJIKA C TBEPJBIM IOKPHITUEM ISl TPHUTOTOBJICHUS KOMIIOCTOB HJIM CIICIMAIBHBIC IIEXH
KOMIIOCTHPOBAHHUS, BO BTOPOM ClTydae — HEOOJIbIINE TUIOMIAKH.

[Ipu uconb30BaHUM IJIOMIAJOK OPTaHU3YIOT MEXAaHHU3UPOBAHHBIE OTPSABI, COCTOSIIUE U3

HECKOJIbKUX 3BEHBEB IO MPHUTOTOBJIEHUIO KOMIIOCTOB, IO TPAHCIIOPTHPOBKE M BHECEHUIO HA MO
TBEPABIX OPraHWYECKUX M OPraHOMHHEPAIBHBIX YAOOpPEHHH, MO BHECCHMIO JKUJIKHUX *yHTOOpEHUIl.
Takue oTpsabl, KaK MPaBUIIO, ACWCTBYIOT Ha MPOTSIKEHWU BCETrO rojia. 3BEHbS OTpsAga MUMEIOT B
CBOEM pacIOpsDKEHHH KOMILJIEKC COOTBETCTBYIOIIMX MAIIMH (IYCEHHYHBIC M KOJECHBIE TPAKTOPHI,
OynbJ03ephl, aBTOMOOWIM, (pOHTANBHBIE W TpeiiepHbIe MOTPY3UHKH, TPAKTOPHBIE TEIEKKH,
pa30OpachIBaTeIN OPraHMYECKUX U MUHEPAIBHBIX YA0OpEHNUH).
Jlnsi BBIBO3KM TBEPAOTO HABO3a HAa IMOJSI B KAayecTBE OPraHMYECKOTO YAOOPEHUS NPHUMEHSIOT
pa3IuuHbBIe TpakTOpHble npuiensl W nomynpunensl Tuna IITC (ogHOOCHBIE H JIBYXOCHBIC
MOJTyHABECHBIE, JBYXOCHBIE M TPEXOCHbIE MpPULENHbIE) W pa30pachiBaTeNd OPraHUYECKUX
ya0OpeHU.
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1. 10 Jlekmus Ne 15 (2 uaca).

Tema: «MUKPOKIMMAT )KUBOTHOBOAUYECKUX 3AaHUN U IIOMEILICHUI

1.10.1 Bonpochbl JIeKIIUHK:

1. Ilonamue o muxpoxnumame
2. Cucmema 6eHMUNAYUU U OMONAEHUSL HA HCUBOMHOBOOUECKUX (hepMax U KOMNIEKCAX

1.10.2 KpaTlcoe coaepi:KaHMe BOIPOCOB. (me3uUcHo U3N0JNCUMb  OCHOBHOE — COOEPIICAHUe
paccmampusaemvlx 60npocos)

1. Ilonsamue o Mmukpoxiumame

3ammura >XUBOTHBIX OT BPEIHBIX BO3JEHCTBUI CPEIbI IPU COACPIKAHUU MX B MOMEIICHUSAX, a
TaKk)X€ TOBBIIICHUE PE3UCTEHTHOCTH OpPraHW3Ma HOPMHUPOBAHHWEM YCIOBHI BHEUIHEH Cpelibl
(co3manuemM ONTUMAIBLHOTO MHKPOKJIMMAaTa) UMEIOT BaXKHOE 3HAYCHHE HE TOJBKO IJisi 370POBbA
KUBOTHBIX, HO U JUIS MPOJJICHUS CPOKa CIYXKObl OCHOBHBIX MPOU3BOJCTBEHHBIX 3AaHUU,
YIYYIICHUs] SKCILTyaTallud TEXHOJIOTHYECKOTO 000PYAOBAHMS U YCIOBHI TpyHa 00CITy>KHBAOIIETO
MepcoHaia.

[Tog MUKPOKJIMMATOM >KMBOTHOBOYECKOTO IMOMEIIEHUS TTOHUMAIOT KIMMAT OTPaHUYEHHOTO
MPOCTpaHCTBA (KOPOBHUKA, TENATHUKA, CBUHAPHUKA UITU IPYTOro 3/1aHus).

MHUKpPOKIMMAT HOMEIIEHUH MPEACTaBIsAeT COO0N COBOKYIHOCTh (PU3MUECKUX, XUMUYECKUX
1 OHMOJIOTMYECKHUX TapaMeTpoB OKpykaromiei cpensl. OCHOBHBIE M3 HHUX — 3TO TEMIepaTypa U
OTHOCHUTEIIbHAS BIIAXKHOCTb BO31yXa, €ro IMOABUKHOCTb, DJIEKTPUYECKHE CBOWCTBA, COACP’KAHUE
YTJIEKUCIOThHI, aMMHUaKa, CEpOBOJIOPOAA, KOHIEHTpAlUsl NbIM U Hanuuue Mukpodiopel. K Dtum
napameTpam cieayeT 100aBUTh HHTEHCUBHOCTh IPOU3BOJICTBEHHBIX IIYMOB, KOTOpPasi 3HAYUTEIHHO
BO3pOCJIa C BHEJAPEHUEM MEXaHU3al1H, & TAK)KE OCBEILIEHHOCTh pad0YnX 30H.

TemmnepaTypa, BIaXXHOCTb, YHCTOTa U TOJBHKHOCTH BO3[yXa B MOMEIICHHH OKAa3bIBAIOT
BIIUSHUE HA TEPMOPETYIISIHIO JKABOTHBIX: COBOKYIMHOCTHh (DH3UOIIOTMYECKUX  IPOIIECCOB,
MOJJIEP>KUBAIOIIMX TEMIIEPATypy Tela Ha MOCTOSHHOM ypoBHE. [1OCTOSHCTBO TeMIiepaTypsl Telna
JocTuraeTrcs Ojarogaps W3MEHCHHSM TEIUIONPOMYKIIMU W  TEIUIOOTHA4H, a CIEAO0BaTeIbHO,
MPOYKTUBHOCTH YKMBOTHBIX U MOTPEOICHHUS] MU KOPMOB.

IIpu nouudicenuu memnepamypvl 6HYMpU NOMEWEHUs HCUBOMHblE NompeOnsiom 6ovule
KOPMO8, @ Npu NOBBIUEHUU MEMNEPAmypvl 3ampyoOHIemcss omoayd meniomvl OpPeaHU3MOM 60
BHEUIHIOIO CPeqY, YMO CHUNCAem NPOOYKMUBHOCHb HCUBOTHDIX.

OmuocumenvHas — GIANCHOCMb  8030YXA 6  JHCUBOMHOBOOYECKUX U NMUYEB00YeCKUX
nomewenusx ooviuno oocmueaem 70... 80%. llpu nanpueiimem ee yBenudeHuu 10 90 % u 6omnee
3aMEeJISIFOTCS. OKHCIUTENbHO-BOCCTAHOBUTENBLHBIE TPOIECCHl B OpraHU3Me, Hapyliaercs oOMeH
BEIIECTB, CHWXACTCS COMPOTHBISIEMOCTh OpTraHW3Ma MPOCTYIHBIM 3a00JIeBaHHSIM, TajacT
MPOYKTHBHOCTh KHUBOTHBIX.

Cropocmb 08udicenust 6030yxa 0oicha cocmasnsimo 0,2...0,3 m/c. lpu ckopoctu menee 0,2
M/c 00pa3yroTCcsi 3acCTOHBIE 30HBI, B KOTOPBIX HAKAIUIMBAIOTCS BpEIHBbIC BBIICICHUS, a TpU
ckopocTsx cBbitie 0,5 m/c HabMO1aeTCs yBeTUYeHUE TPOCTYIHBIX 3a00JICBaHUA.

[Ilym B momeInieHny BIUSET HE TOJIHKO HA JKMBOTHBIX M MTHILY, HO U HAa OOCTY>KHBAIOIIHI
MEePCOHAN, TMOATOMY ACUCTBHE 3TOro (pakTopa HYKHO pacCMaTpUBaTh KOMIUIEKCHO, YUUTHIBAs U
OXpaHy Tpy/a.
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HopmanbsHoe ocBelieHHE XUBOTHOBOAUECKUX IMMOMEUICHUH, KOTOpOe 00ECreurnBaeTCs MpU
COYETAaHUHM €CTECTBEHHOT0 M MCKYCCTBEHHOTO CBETa, BJIMAET HE TOJBKO Ha HPOAYKTUBHOCTH
KMBOTHBIX U MTHUILBI, HO ¥ HA TIPOU3BOJUTEIBHOCTD TPY/a OOCITY>KUBAIOIIETO IIEPCOHAA.

dopMupoBaHUE MHKPOKJIMMAaTa >KMBOTHOBOJAYECKHUX TOMEIICHMI 3aBUCUT OT psija
TEXHUYECKUX U TEXHOJOTHYECKUX (HAKTOPOB: OOBEMHO-IIAHWPOBOYHBIX U KOHCTPYKTHBHBIX
pElIeHU, TEXHOJIOTUU coJiepkaHusl, 3PPEKTUBHOCTH CUCTEMbI HABO30YJaJICHHUSI, CIOCOOOB U TUIIOB
KOPMJICHHUS, TEIUIO3AIIUTHBIX CBOMCTB OIPaKJAIOIIUX KOHCTPYKIMH M, TIMHHOE, 3PPEKTUBHOCTU
CUCTEM OTOIJICHUS U BEHTUJISIIH.

Bompockl Tennon3onsanuu OrpakJarolMX KOHCTPYKLHMHA HMMEIOT OOJIbILIOE 3HAYEHUE IS
CO3/IaHHS ONTHUMAJIBHOTO MHKPOKJIMMaTa. MHOro4McieHHbIe HCCIENOBaHMs IOKa3ald, 4YTO Ha
3¢ (EKTUBHOCTh BBIPALIMBAHHUA MOJIOJIHSAKA W COZIEp)KaHUE B3POCIBIX XHUBOTHBIX 3HAUYUTEIBHOE
BIIUSIHUE OKAa3bIBAET TEMIIEpaTypa MOBEPXHOCTU CTEH W IMPUCTEHHOM 30HBbI, 0COOCHHO B XOJOHBIN
IepHOJ] ToAa, Korja TeMIIepaTypa OrpaKAaroIllUX KOHCTPYKLUN 3HAUUTEIBHO HUXKE TEMIEpaTyphl
KOXH XUBOTHOTO. B Takux ciydasx TeIUIONOTepu >KMBOTHBIX H3lydyeHueM nocturatoT 50 % u
Oosee OT OOIIEro KOJMYECTBA JHEPTUH, BHIpAOATHIBAEMOW OpPraHM3MOM, YTO MOKET CIIY)KUTh
MPUYMHON MECTHOTO WUJIM OOIIE0 MepPeoXJIaXJACHUs OpraHu3Ma >KUBOTHOTO. JTO, B CBOIO OUepellb,
MIPUBOJUT K CHUKEHUIO ITPUBECOB, IPOJYKTUBHOCTU U YBEIMUEHHUIO YUCIIa OOJIbHBIX )KUBOTHBIX.

J171st >KUBOTHOBOUECKHUX TOMeIeHUI Hanboee 3 (HeKTUBHBIN Nepernaj] TeMnepaTyp BO3AyX
—orpax/eHue cocraiser 3 ... 5 °C.

B dopmupoBannn MUKpOKIMMaTa BaXKHYIO POJIb UTPAeT YCTPOIMCTBO MOJIOB, TaK KaK 4epes
Hux Tepsercs 20 ... 40 % TernoThl OT O0IIKX TEMJIOBBIX OTEPD 3/IaHUS.

[Tomumo TemnoPU3UUYECKHX KAYECTB OTPAKIAIOUIMX KOHCTPYKIMH, GdopMUpoBaHUE
MUKpPOKJIMMAaTa 3aBUCUT OT BHUJIA U BO3pAcTa >KMUBOTHBIX, HAXOJALIMXCS B IOMEIIEHUH, YCIOBUN UX
coJiep>kaHus (BBITYJIbHOE, OE3BBITYJIBHOE), TUIIA KOPMIICHHS.

CocrossHre u (HOpMUPOBAaHHE MHUKPOKIMMATa B JKMBOTHOBOJYECKHX IIOMEIICHUSX BO
MHOTOM CBSI3aHO C HOPMaJbHBIM ()YHKIIMOHMPOBAHMEM KaHAJIM3AIMOHHON CHUCTEMBI, a TaKke C
PEryJIipHOCTBbIO YOOpPKM HaBO3a M HABO3HOM JKMKM (32 HUCKIIOYEHMEM TEeX CiIydaeB, Korja
KHMBOTHBIX COJEp)KaT Ha INTyOOKOW IMOJACTWIKE, WIM HAaBO3 COOMPAIOT B HABO3HbIE KaHAbl MPHU
CaMOTEYHON CHUCTEME €ro y/laJIeHHs).

JUis CHYDKEHMSI KOHLEHTpalluK BPeIHBIX Ta30B M M3JIUIIHEH BJarv B MOMELICHUH, a TaKKe
JUIS pacCpeOTOUYECHUs MPUTOYHOTO BO3AYyXa M JIMKBUAALMU 3aCTOMHBIX 30H YCTPAUBAIOT CHCTEMBbI
BBITSDKHON BEHTWISILIMU B HABO3HBIX KaHANaX MpPU COJIEP’KaHUU JKUBOTHBIX HA PEIIETYAThIX MOJax.
[loBpllIeHHasT BIIAXHOCTh BO3JyXa B IOMEIIEHUSAX JUISI JKUBOTHBIX OOBIYHO OOBSCHSETCA
HE/OCTaTOYHBIM  (DYHKIIMOHUPOBAHUEM BEHTWISLIMOHHBIX YCTPOWCTB, BBICOKOM BIa)KHOCTBIO
Hapy»KHOT'O BO3/lyXa U OTCYTCTBHEM 00OrpeBa BO34yXa B IOMEIIECHUU.

Xopouo peryaupyroT MHKPOKIMMAT Ha TEPpUTOPHUM ¢GepM U B IKHUBOTHOBOJUECKUX
MOMEILIEHUSAX 3€JIeHble HacaxJeHUs. B jxapkuil JleTHUN mepuoj Moja UX BIMSHHUEM TeMIeparypa
BO31lyXa Ha Tepputopuu dhepm cHmkaercs Ha 7 ... 13 °C, a B moMeIeHusx s )KUBOTHBIX — Ha 3 ...
6 °C.

B menom B nekuMM  pacCMOTPEHBI  BOINPOCHI  COCTOSIHMSL ~ MHUKpPOKJIMMAara Ha
KUBOTHOBOJUYECKUX (epMax Ha CEroAHsIIHUN JieHb. [IpeacTaBieHbl OCHOBHBIE pacyeThl CUCTEMBbI
MUKpokiumara. [IpencraBieHsl cxeMbl U KilacCHU(pUKaIIUS.

2. Cucmema GEHMUJIAYUU U ONONJTIEHUA HA AHCUBOMHOBOOUECKUX qbepmax Uu Komnjiekcax

Ha >xuBOTHOBOUECKHUX (epMax M KOMIUIEKCAX MPUMEHSIOT BEHTUJISIIMOHHBIE YCTaHOBKHU
pa3nuuHbIX TUNOB. VX kinaccudukaius npuseeHa Ha pucyHke 146.

O¢ddexkTrBHOE CpEencTBO JUIA CO3AAHUS ONTUMAIbHBIX PEXKUMOB MHKpPOKIMMaTa B
KUBOTHOBO/JUYECKUX TOMEIICHUSIX — MPUMEHEHHE KOMOMHHPOBAHHBIX CHCTEM OTOIUICHHS H
MEXaHMYECKON BEHTWIALIMM C YaCTMYHOM WJIM IOJIHOM aBTOMarm3auuei. C 3Toil Lenp0 B MUKPO-
KJIMIMAaTHYECKOM KaMepe YCTAHABIMBAKOT TCHJIOTCHCP.TIOPbl M NPUTOYHBIE BEHTHJIS TOPBI JUIS
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CMCHUUTANMs IOPSUCTO U XOJIOJHOTO BO3AyXa..-.B 3umHMII mepuon paboTaeT MPUTOUrO-UBITSKUAAS
BEHTHJIAIIMS C MPOTPEBOM BO3JyXa yeruioreHeprnopsmMu, B mepexonu!,!!"! u meTHui | mepuosl,
KOTrJa HEeT MOTPeOHOCTH B TOJOrPEBE NPUTOYHOIO BO3/AYXa, | JACHCTBYET TOJIBKO BBITSDKHAS
BEHTWISIMS, a CBEXXUU BO3AyX B MO-I MemieHue MmocTymaeT 4epes peryinpyemble Kallo3uiHbIe
pELIETKH, YCTAaHOBJIEHHBIE PACCPEAOTOUEHHO B OKHaX. CHCTeMa yIpaBiIeHMs TEIUIOI€HEpaTOpamMu
MpelycMaTpuBaeT aBTOMATHUYECKYIO peryiisf-lI poBKy MX TEIIONPOH3BOIUTEIBHOCTH MO MPUHIUITY
«bonpmoit Orons» — «Manblii oroub». Bea annaparyp” ynpa; Mausg upu-FKOuHO#M 1 BBITSKHOMN
BEHTWISIIMY pa3Meniaercs I, TK.udax, ycra-' HoBlIeHHBIX B KIIUMaTHYECKON KaMepe.

Ha XuBOTHOBOAUECKMX W NTUIEBOAYECKUX KOMIUIeKcax MOxHO [IpuMeHsTh cucremy
AIEKTPOTEPMUUYECKOTO 000PYIOBaHUS «DIEKTPOKIMMAT MOIIHOCTHIO 10 400 kBT.

Yemanalxu ——-—-|
Ecmecmbenned icnycembennod
Benmungyu "‘ - Benmunpyuy _l
LU - npumey-
A Gecmpydnoe Tpydneee g‘:’;"gm | \sumerenme || Ve
I |
bepimunammnee ||| Nazops- | Hangpu-
Gonnie auHoTY ONite DEpLb PEPHEE
[opusanmarh- C menna-
rb1e aomenHi- o
wami ¢ ombod- || € vacmuy-
Beprmunanstele HelM Hou pequp-
o @anapnere Pin020mpydere wawanom || wyasyued

Puc. 1. Knaccuduxanuus BeHTUISLMOHHBIX YCTAaHOBOK.

[IpencraBnser mNpakTUYECKHI HHTEpeC M  CcOYETaHUWE O00OrpeBaeMbIX IIOJIOB €
KOMOWHUPOBaHHBIMM CHUCTEMaMHU OTOIUICHMSI M BEHTWJIALMH. OTO CYIIECTBEHHO YIy4IlaeT
MUKpPOKJIMMAT HEMNOCPEACTBEHHO B 30HE HAaXOXXJIEHHUS >KMBOTHBIX, UYTO OYEHb BaXXHO IpHU
BbIpAIlMBAaHUH MOJIOJTHSIKA.

[lopnepxaHue ONTUMAIbHOTO MHUKPOKIMMAara B IOMENIEHUSX MO-JIOYHOTOBAPHOTO
KOMIUIEKCA 4YacTO MpPUBOJUT K TOBBIIIEHHOMY pacxoQy TemoTel. B camom pene, 1o
300TMUTHEHHYECKUM HOpMaM B pacyeTe Ma OAHY ToJIONYy KPYIHOTO poraToro rkoTa pacxo] Bo3ayXa
nomwkeH coctaBiAte 70 ... 100 m™/u. U kopomunk" ma 200 rojmoB cpeaHuil pacxol BO3AyXa
cocrasiseT 17 ()()() M"/4a. PacueTsl, MOATBEPKICHHBIE;

TEIIOPU3NUECKUMHU U3MEPEHUSAMH, ITOKA3bIBAIOT, YTO MPH TaKOM BO3]yxooOMeHe nuib 10
... 15 % TennmoTel yXOAWT Yepe3 CTEHbI, MOKPHITHSA, OKHA, BOpoTa U 1oi, a 85 ... 90 % TennoTs
TepseTCsl NMPU BEHTWIALUUHU 3AaHMWA. B 3TOM ciydae SKOHOMHS TOIUIMBA IPH HCIIOJIB30BAHHUU
OTONUTENBHBIX CUCTEM BO3MOYKHA B MIEPBYIO OYEpEb 3a CUET TEIUIOTHI, yXOIALIeH ¢ OTpabOTaHHBIM
BO3AYXOM. OTO JOCTHraercsa Onarojaps MNPUMEHEHHMIO TEeII00OMEHHUKOB-PEKYIIEPATOPOB.
HaubGonee npoctoii u mocTaTto4HO 3(PPEKTUBHBIA TEMIIOOOMEHHMK TaKOro poja YCTPOEH IO
NpUHIETY Tpy6a B TpyOe u umeer koaddumment Terlmml 1ep(\;jun oxomo 21 H7(m'-! «"(") mpu
iomaan termiooomena 80 m'-'. [pu mnpyxmon Temmneparype — 25 ... 30 "C u BHyTpeHHer — +10
"C oH yrtunm3upyeT npumepHo 60 Thic. BT TemnoTsl, 4To paBHOLIEHHO pacxony Oonee 80 kBT. u
JAnexkTpodHeprur. HeoOXoauMelil pacxos sSHEpruu Ajs ABUTaTeled BEeHTUISTOPOB TEIJI00OMEHHUKA
IIPY 3TOM NIPUMEPHO paBeH 7,5 kBT. 4, T. €. B 11 pa3 meHb1ue.

CTOMMOCTh CHUCTEMBI TAKOT'O OTOIUIEHUSI COCTAaBJISIET OT 3 4O 6 °r OoT OOmmEd CTOMMOCTH
KMUBOTHOBOJYECKMX  374aHMi.  [IpuMeHeHHMe  TEIUVIOOOMEHHHMKOB  TIO3BOJISIET  CHM3HTH
€IMHOBPEMEHHbIE 3aTPaThl Ha YCTPOWCTBO CUCTEM OOECIeueHUs: MUKPOKIMMaTa HE MEHEee YeM B 2
pasa.
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Ho rnaBHoe mnpenMylnecTBO TakMX YCTPOWCTB 3aKIIYAETCs B PE3KOM CHUKEHUU
JKCIITyaTallMOHHBIX PACXOI0B.

D¢} HeKTUBHOCT, BEHTWISLMU 3aBUCUT OT MHOTOYHCICHHBIX (PAKTOPOB, Cpeau KOTOPBIX
OCHOBHBIE CIIEAYIOIUE: FEPMETUYHOCTh MMOMEIIEHNI U UX XOpOIIas TEIUIOU3OJISLMS C 3alIUTHBIM
0apbepoM OT BJIary; MpaBHJIbHAS LUPKYJSIHS BO31yXa BHYTPH MOMEIICHHUS; 00bEM MOMEIICHHH,
IIPUXOASAIIMICS Ha OOHO XUBOTHOE; MPAaBUIbHOE YCTPOUCTBO IPUTOYHBIX KAHAJIOB JUIS CBEKEIO U
BBITSDKHBIX ISl 3arpsI3HEHHOIO BO3/yXa; HAJWYME almaparypbl Ul aBTOMaTHYECKOIO KOHTPOJIS
TeMIIepaTypbl U BO3AyX000MEHa.

B nmocnegnue roapl Bce IIMpe TNPUMEHSIOT KalopU(epHble YCTaHOBKH, KOTOpBIC
OCYILLECTBIISAIOT CMEHY 3arpsi3HEHHOTO BO3/lyXa U 000rpeB MOMEILEHUH.

O¢ddekTuBHOCT,  MENTUISAIHOHHO-OTONITENIBUBIX ~ CHCTEM  3aBUCHT  OT  KadecTBa
(GYHKIIMOHMPOBAHUS UX KOHCTPYKTHUBHBIX 3JeMeHTOB. Ha pucynke 147 moka3aHbl HEKOTOpbIE U3
9THUX AJIEMEHTOB.
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1. 11 Jlekuus Ne 16 (2 uaca).

Tema: «BonocHaOxeHne KUBOTHOBOAUECKUX MPEATPUATUI»
(yrasvieaemess mema nexkyuu 6 COOMEemMcmeul ¢ paboyei nPocPamMmor OUCYUNIUNBL)
1.11.1 Bonpocs! Jeknuu:

1. Tpebosanus, npedvasisiemvie K Kauecmay 600bl.
2. Cucmema 6o0ocnaboicerust pepm.
3. BooonoovemHbvle Mawiunsl U yCmaHo8Ku

1.11.2 Kparkoe coaep:kaHue BONPOCOB. (mesucro usnodcums OCHOGHOE —COOepIuCaHue
PaACCMampusaemix 60npocos)

1. TpeOoBaHusi, NpeabsiBisieMble K KA4€CTBY BO/Ibl.

Onun u3 Hanbolsiee KPYHMHBIX MOTpeOHUTENEH BOABI — CEIBCKOE XO3SICTBO M, B YAaCTHOCTH,
KHUBOTHOBOJICTBO. Ha KMBOTHOBOAYECKUX M NTHUIEBOJAYECKUX (epmax, (paOdpuKax M KOMILIEKCAX
BOJAa pacXOAyeTcss Ha MPOU3BOICTBEHHO-TEXHUYECKHUE HYXKIbl, OTOIUICHHE, XO3SIICTBEHHO-
MUTHEBbIE HYX/bl NepcoHana. [IpurogHocTh BOJBI yCTaHABIMBAIOT OpraHbl CAHUTAPHOI'O HAaJ30pa
nyTeM (PU3NYeCKOro, XUMHUYECKOT0 M OaKTEPHUOJIOTMUECKOTo aHanu3a ee mpod. Mecro otbopa npod
OTIpPENIeNIAIOT Ha (pepMe B KaXKIOM OTIENbHOM ciaydae. O0s3aTeNlbHbIe MecTa B3SITHS TIPOO:

- ICTOYHHUK (M3 MMOBEPXHOCTHBIX MPO0Yy OEpyT B TOM MECTE, IJIe PACIIOIOKEH BOJ03a00PHBIN
y3end - Ha riiyouse 1...1.5 M, a U3 KonoAueB Wik BoAonpoBoja - nocie 15-20 MUHYTHON OTKAayKu U
CITyCKa BOJIbl);

- KpaHbl MOJIOYHOT'O ¥ MOEYHOT'O OJIOKOB WJIM OT/IEJICHMI;

- KpaHbl 3200pa BOABI AJIsl OIMBIBAaHUS BBIMEHHU.

Ot6op, XpaHEHWE, TPAHCIOPTUPOBKA M aHAJINW3 MPOO IMPOBOJUTCS B COOTBETCTBUU C
I'OCTom 2874-83. KauecTBO BOABI ISl MUTHEBBIX LieNel NOJKHO cooTBeTcTBOBAaTh ['OCTy 2874-
83 "Boma mnuteeBas" u I['OCTy 2761-84 "HcTOUYHHMKM LEHTPAIU30BAaHHOIO XO3SHCTBEHHO-
NUTHEBOTO BojOCHAOkKeHus". HekauecTBeHHass BOJa MOXKET BBI3BATh JKENIYIOYHO-KHUILIEUHBIE
3a00JIeBaHNUs U 3arpsA3HEHHE MOJIOKA.

Qu3suueckue ceoLUcmea 600bvl

1. Temneparypa - 3aBUCHUT OT MPOUCXOKIACHHUSI UCTOYHHKA U €ro TIyOMHBI: B TIYOOKHX
MOJI3EMHBIX - IIOCTOSIHHAS, B OTKPBITBIX BOJJOEMaX PE3KO MEHSETCs B TEUEHHE TO/1a.

Haubonee OnaronpusTHas A MOSHUS BOJA:

- TS B3POCIIBIX JKUBOTHBIX - 12-14°C;

- JUIsl MOJIOYHBIX CTEIbHBIX KOpOB - 15-16 C;

- g monoaHsika - 15-30°C.

Ouenp Temiass BoJa IUIOXO YTOJISIET aXJy: AJUTEIIbHOE MOEHUE BOJOM TemIiepaTypoi
Boimie 20°C  MOXeT BbI3BaTh PACCTPOMCTBO MHILEBAPUTEIBHOTO TpakTa M 3aBbILICHHE
BOCIPUMMYHUBOCTH K TPOCTYAHBIM 3aboseBaHusM. Bona ¢ TtemmepaTypoil Huxke 7°C BBI3BIBACT
MPOCTY/AHbIE 3200JI€BaHUs, TOHMW)KAET MPOJYKTUBHOCTD )KUBOTHBIX, YBEIMYMBAET PACXO KOPMOB.

2. MyTHOCTb - 3aBUCHT OT COJEpaHHsl B3BELICHHBIX YacTHI] (I1€CKa, TJIMHBI, MIMCTHIX
4acTHLl OPraHMYECKOIO IMPOMCXOKIEHUS, IJIAHKTOHA M Bojopociei). M3MmepsieTcss B Mr cyxoro
BemiectBa Ha 1 s Boawl (Mr/m). IlpupoaHble UCTOYHUKM MOIpa3AeNsioT Ha MajoMmyTHble (10 50
mr/i), cpenHeit mytHoctu (50...250 mr/m) u BeicokoMmyTHbIe (6omee 2500 wmr/m). MyTHOCTB
MO/I3eMHBIX BOJ HE3HauuTenbHa. CTaHgapTHas MyTHOCTb - 710.1 ,5 mr/m.

3.IlBeTHOCTb - 3aBUCHUT OT HAJIMYUSA INPUMECENl MHMHEPAIbHOIO WIM OpPraHM4eCKOIro
npoucxoxaeHus. OnpeaesnstoT MyTeM cpaBHEHUS IPo0O C 3TaJJOHAMU UCKYCCTBEHHO MOKpaIlIEHHOM
BO/IbI. BeIpakarloT B rpajycax IUIaTHHO-KOOANbTOBOM HIKaibl, pasaeneHHoi Ha 500. Mcrounuku:
MajonBeTHbIe -10 35° u mBeTHbie - Oosee 35°. CrammapTHas IBETHOCTh - He Oosee 20° (B
OTJENBHBIX CIyYasix JIomyckaercs a0 35).
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4. 3amax W MPUBKYC - 3aBHCHUT OT HAaJW4YWs PACTBOPEHHBIX COJICH, Ta30B, OPTaHUYECKUX
BEIIECTB U MHUKpoopranu3MoB. OneHuBaroT npu Temieparype 20 °C mo maTtubauibHOW IIIKale.
OneHka BechbMa CYOBEKTHBHA, TaK KaK 3aBHCUT OT WHAMBUAYAIBHOW BOCIPUUMYHBOCTH
uccnenosarens. Ctannapt - 1o 2 OamioB. Cnenuduyueckue 3amnaxu U NPUBKYCHI, TOSBISIOMINECS
nocje XJIOpupoBaHus - He 6onee 1 Gamna.

Xumuueckue noxazameinu

1. AxtuBHas peakius (BogopoaHblii mokazarens PH). Cranmapr -6,0...8,5.

2. XKectkocTh - OOyCIOBIMBAaeTCS HAIMYMEM COJieH Kainblusi W MarHusa. V3mepsiercs B
MWJIATPaMM-3KBHUBaJIeHTaX Ha 1 J1 Boabl (Mr*skB/m). CTaHAapT: Ha XO35MCTBEHHO-TTUTHEBBIC HYKIIbI
- He Oosee 7 Mr*sKB/m.; 11 moeHus ckota - 10 10...40 Mr*sks/i1.

3. Cyxoif OCTaToK - OMNpEeNeNsIOT IyTeM BbIMapUBaHHUA 1 1 MPOPUIBTPOBAHHOW BOIBI.
Crannapt - He 6osiee 1000 mr/it; 115 OTIEIBHBIX MeCTHOCTEH -He Oonee 1500 mr/m.

4. lllenoyHOCTh - HATUYKE THAPATOB, KapOOHATOB, OMKAPOOHATOB M COJICH CIIA0BIX KUCIIOT.
Bripakaetcst B Mr*sKks/J1.

5. Conepsxanue xkenesa (10 0,3 Mr*3kB/i) ¥ APYruX XUMHUYECKHX BemlecTB: mapranmna - 0,1;
Menu — 1; nmuHKa — 5; ¢dTopa -1,5; 6epmwmusa 0,0002; monudaena - 0,25; mpimbska - 0,05; cBuHIA -
0,03; cemena - 0,001; crponmmsi — 2; rekcameradocdara - 3,5; Ttpunomudocdara - 3,5;
noMaKpuiamMuaa — 2; paaus-226 - 1,2*10'10 Kwu/n, aurparos - 10.

baxmepuanvnas 3acpaznénnocmeo

Omnpenensiercs 00IUM  KOJUYECTBOM OakTepuid, cojepkammxcsi B 1 MI BOOBl U
coJiep>KaHueM B | JT BOJbI KHIIICYHBIX MTAJI0YCK.

Kumeunas nanouka (koiau-0akTepusi) He sIBISETCS O0JE3HETBOPHOM, HAXOAUTCSA TOCTOSTHHO
B JKEITyJJOYHO-KHUIIIEYHOM TPAKTE YEIOBEKA M )KUBOTHBIX. OJHAKO HAIMYHUE €€ B BOJIC YKa3bIBacT Ha
3arpsi3HeHUE BOJAbI (peKanusIMHU U MOKET KOCBEHHO CBUJETENLCTBOBATH O BOZMOKHOCTH IOMAaIaHuUs
B BOJY OOJIE3HETBOPHBIX MHUKPOOPTaHM3MOB. CTENeHb 3arpsA3HEHUS BOJBI KHIIECYHON ITaOUKON
BbIpakaeTcs BenmrmunHor koja-Tutpa (K-T) wim konmu-unnekca (K-M).

Konu-tuTpoM Ha3piBacTcs HAaUMEHBIIMA OO0BEM BOIBI B MHJIWIHTPaX, B KOTOPOM
oOHapyxwuBaeTcst 1 kumeyHas nanoudka. Koiau-wHIEKC - KOMTWYECTBO KUIIEYHBIX Malo4eKk B 1 1
Bojbl. [Ipuroanast Boga — o Konm-uHjekcy He 6onee 3. OOiiee KOJIMYECTBO KOMU-0akTepuit B 1 mi
MUTHEBOM BOJIBI HE JOKHO ObITH Ooubie 100.

2. Cucrema BoaocHa0xenusi pepm

HcTouHnkn BOAOCHA0KEHNUs: TOBEPXHOCTHBIE (PEKH, 03€pa, BOJOXPAHMININA) U TIOJ3EMHbIE
(POZHUKOBBIC, TPYHTOBBIE M MEXKILIACTOBBIC BOJIBI) (puC. 1).

[Tpu BbIOOpE MpeanOYTEeHHE OTHAIOT MOJ3EMHBIM, UTO OOBACHSIETCA MX IMOBCEMECTHBIM
pacnpocTpaHEHHEM U BO3MOXKHOCTBIO HCIIOJIb30BaHUSA 0€3 OYMCTKU. Ecium MeXmiacToBBIX BOJ
HE/I0CTaTOYHO WJIM OHU MO Ka4eCTBY HE MOT'YT MCIIOJIb30BaThCs Ul BOJOCHAOKEHUS, TPUMEHSIOT
BOJY U3 OTKPBITHIX BOJIOEMOB.
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Puc. 1. Cxema 3anecanus noozemmvix 600:

1 - BomoymopHbIe ciou; 2 - TPYHTOBBIE BOJIbI; 3 - BOJOHOCHBIH TOPU30HT MEKILIACTOBBIX
OC3HAIOPHBIX BOM; 4 - BOJOHOCHBIM TOPU30HT MEKILJIACTOBBIX HAIOPHBIX BOJ (apTE3WAHCKHX); 5 -
KOJIOJIE1I, MUTAIOIINIICS TPYHTOBOM BOIOM; 6 - KOJIOIELl, MUTAIOIIMICS MEXKIUIACTOBOM O€3HANOpHOM
BOJIOM; 7 - KOJIOJEl, MHUTAIOIMIMUICS apTe3MaHCKOW BOJIOW; 8 - 30Ha NUTAHUS BOJIOHOCHBIX
TOPU30HTOB.
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WNHora B kauecTBe MCTOYHUKA BOJAOCHAOKEHUS UCTIONB3YIOT aTMOC(HEPHBIE OCAIKH.

BoiOpaB wucTOYHMK BOJOCHAOXKEeHUS, ompeaenstoT ero mnoxaudy. llomauelt (meGutom)
HMCTOYHUKA HA3BIBAIOT 00HEM JKUIKOCTH, TOCTYIAIOIICH U3 HETO B €AMHHILY BPEMEHH, JI/C WITH M/

Cucrema BOJOCHAOXEHUS — STO KOMILJIEKC B3aMMOCBSI3aHHBIX MallWH, 000pYAOBaHUS U
WHXCHEPHBIX COOPYKEHUH, MPEeIHA3HAUYCHHBIX TSI 3a00pa BOJBI U3 MCTOYHHKOB, MOJIbEMa €€ Ha
BBICOTY, OUUCTKH, XpaHEHUS U MOAa4M K MEeCTaM MOTPEOIeHHUS.

CxeMa BOJOCHAOXEHUS - DJTO TEXHOJOTMYECKAsT JIMHUS, CBA3BIBAIOIIAS MAIIWMHEL,
000py/IOBaHUE U COOPYKEHHUS BOAOCHAOKEHUS.

Puc. 2. HpumepHaﬂ cxema 6000CHAONCEHUS U3 NOBEPXHOCMHO2O0 UCMOYHUKA.

1- ucrounuk, 2- BOm03a0OpHOE COOpY)KEHHE, 3- HacocHas cTaHuug 1-ro moabema, 4-
OUYHCTHBIE COOPYKEHMS, 5- pe3epByap I YACTOM BOJBI, 6-HACOCHAs CTalus 2-rO mojabema, /-
BOJIOHAINOpHas OaliHs, 8- BHYyTpEeHHUN BOJIONIPOBOJ, 9-Bo10pazlaTOYHOE YCTPOUCTBO, 10- BHETHUIHA
BOZOIIPOBOJI.

Bonozabopubie coopyKeHHsl ciykat i 3a00pa BOABI U3 UCTOUYHHKA. {7151 3a00pa BOBI U3
MOBEPXHOCTHBIX (OTKPBITBIX) HCTOYHUKOB YCTPaMBalOT OeperoBble KOJOALBI WIM MHpOCTEHIIne
BO03a00pkl. {151 3a60pa BOABI U3 MOA3EMHBIX (3aKPBITHIX) UCTOYHUKOB yCTPaMBAIOT IIAXTHBIE,
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OypoBble (TpyOuaThie) W MeNKOTpyOuarbie KomoAubl. I[log3eMHBIE BOABI, BBIXOIANINE Ha
MIOBEPXHOCTh, COOMPAIOT B KANTA>KHBIE KOJIOIBL.

[axTHBle KOJOMIBI (pHC. 7) CiyXar s JOOBIBaHHSI TOJ3EMHBIX TPYHTOBBIX BOJI,
3ayieraromx Ha riayomHe a0 30-40 M mpu ToJIIe BOJOHOCHOTO ciost 5-8 . IllaxTHBI Koomert
COCTOUT U3 OTOJIOBKA 4, MIAXTHI 2, BOJONPUEMHOM YacTh 1, BeHTWIIALIMOHHON TPYObI 3 U TIIMHSIHOTO
3aMKa.

BypoBbie (TpyOuaThie) KOMOIIBI YCTPAMBAIOT ISl 3a00pa BOABI M3 CHIIBHBIX BOJOHOCHBIX
IJIACTOB, 3aJieraromux Ha O0obmoi riyoune (100-150 m). CxBakuna (puc. 7) COCTOUT U3 yCTh 1,
IKCILTyaTaIMOHHOHN KOJIOHHBI 2, (huiibTpa 3, OTCTOMHMKA 4.

3. BoponoabeMHble MAIINHBI U YCTAaHOBKH

Cnyxar ans moabeMa W TMOAAa4YM BOABI K moTpeOuTensm. s 3TUX HONEeH HCIONIB3YIOT
pasuyHbIe HACOChI U BOAONOAbEMHUKU. Hacochl u3nar0T cBOOOJIHBINM HAmop, AOCTATOYHBINA IS
[oJbéMa BOJABl HAa HEKOTOPYIO BBICOTY HaJ IOBEPXHOCTBIO 3€MJIM M MOJA4u IMOTPEOUTEIIO.
BoponogbeMHUKN B OTJIMYKME OT HACOCOB BOJY TOJIBKO IOJAHUMAIOT U3 UCTOYHHMKA Ha TIOBEPXHOCTh
3EMIIH.

[To npuHIUIY 1EHCTBHSI HACOCHI MOPA3IENAIOT Ha JIONACTHBIE, 00BEMHBIE, CTPYHHBIE.

JlomacTHble, B CBOIO O4Yepenb, NOAPA3ICIAIOTCS Ha LEHTPOOEKHBIE, BHUXPEBBIE U
IIPONEUIEPHBIE UK OCEBBIE.

HenTpobexublilt Hacoc (puc. 4) npu BpauieHUH pabodero Kojeca 2 BOJbI, 3AJIUTON B HAcOC
nepes MycKoM, yBJIEKaeTcs JIONAcTAMU 3 U 1OoJ ACHCTBUEM LIEHTPOOEKHON CUJIbI YCTpEMIISeTCs 110
MEKIJIONACTHBIM KaHajaM OT LEHTpa Kojeca K ero mnepudepun. BpiOpomeHnHas u3 kojeca ¢
O0JIBIIION CKOPOCTBIO B PACHIMPSIOIIEECS PYCIO CHHMpad BOAA IOCTENIEHHO TEpsieT CKOPOCTb,
co3ZaBas IPU ITOM BO3pacTalollee 10 Mepe NPHONMKEHUs K HarHeTaTeJIbHOM IOJIOCTH Hacoca
JaBiieHue (Hamop), W Jajee IMoJ THUM HAlopoM IOCTYNAeT 4epe3 HarHeTaTeNlbHbIH (HAOpHbIN)
TpybomnpoBo 1 B BOoNpoBoiHYIO ceTh. [Ipu BbITECHEHUH BOJIbI U3 pabOYero Kojieca B LEHTPE €ro
co3JlaeTcs paspsuKeHUe, BCIEACTBHE Yero BoJa M3 HMCTOYHHKA MMOJ JeHcTBHEM aTMOc(hEepHOro
JaBJICHUs uepe3 NpHUEeMHBbIN KiamaH 4 M BcachIBaloLlyl0 TpyOy 5 moctymaer B Hacoc. Takum
00pa3oM, B HACOCE YCTAHABJIMBAETCSI PABHOMEPHOE U HEMPEPBIBHOE JIBUKEHHE BOJBI OT HCTOUHUKA
K HanopHoMmy TpyOonposoay Kianan 7 npenoTBpariaeT oOpaTHbIN CIMB BOABI M 3aLIUINAET HACOC
OT 'MJIPaBIMYECKOTO yJapa IpU BHE3AITHON OCTaHOBKE.

Puc. 3. Cxema neHTpoOSKHOTO Hacoca:
1 - tpyGompoBo; 2 - pabouee Koneco; 3 - J0nacTh; 4 - IPUEMHBIH KJIanaH; 5 - BCaChIBalo-
mas TpyoOa; 6 - Kopmyc Hacoca; 7 — KJianaH
Oco0eHHOCTh IEHTPOOEKHBIX HACOCOB — C YBEIMYEHUEM IMOJaYd H;[Iop Hacoca
YMEHBIIIAETCs, @ C yMEHbILIEHUEM T10JJa4l BO3PACTAET.
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BuxpeBpie Hacochl 3acachlBalOT  JKUJKOCTH 0€3  IMPEIBAPUTEILHOTO  3alOTHCHHUS
BCACBIBAIOIIET0 TPYOOIIPOBO/a MEepeKaunBaeMoi KUAKOCTbI0. OHU OTJIMYAIOTCS OT LIEHTPOOESKHBIX
KOHCTPYKIUK pabodero kKojeca (IUCK ¢ (hpe3epOBAHHBIME MO OKPYKHOCTHU paJiiajIbHBIMU a3aMu),
BCJIC/ICTBHE YEro YMEHBIIAIOTCS IMOTepu SHepruu B paboueld kamepe. B paBHOM CKOpOCTHOM
pexXuMe OHM CO3/1al0T B 3—5 pa3 OoabplIuil Hamop, yeM LeHTpoOexHbie. [Ipu moBTOpHOM 3amycke
He TpeOYIOT 3aJluBa BOJIOH, T.€. SIBJISIFOTCSI CAMOBCACBHIBAIOIIIMMH.

[TponenepHbie HACOCH UMEIOT JIONACTH Y pab0Yero Kojeca, pacrioIoKeHHbIe HAKJIOHHO 110
OTHOIICHHUIO K OCH BaJia, KOTOpPbIE MEPEMEIIAIOT )KHUIKOCTh BIOJIb OCH Hacoca.

OObeMHBIE HACOCHI, UM HACOCHI BBITECHEHUS, Pa3/CSAIOT HA MOPIITHEBBIC, TUTYH)XKEPHBIC,
poTalMOHHBbIE (BUHTOBBIE, IIECTepeHYaThle, IUIACTUHYATHIE), JUapparMeHHblE U  HACOCHI
3amemieHus. PaboTa 3TMX HAacOCOB OCHOBaHA Ha IONEPEMEHHOM H3MEHEHUH oO0bema paboueit
kamepsl. B mepBoil monoBuHe pabouero mpoiecca o0beM paboueld Kamepbl YBETUYMBACTCS, B
KaMepe CO3[aceTcsl pa3pspKeHHe, W KHUAKOCTh M3 HCTOYHHMKA BCIEACTBHE PA3HOCTEH JaBJICHUS
3acachIBaeTcs B KaMepy. B TeueHune BTOpoii MonoBUHBI paboyero mporecca 00beM padoyeil kamepsl
YMEHBIIIACTCS, ¥ JKUIKOCTh U3 HEE BHITCCHSICTCS.

[TorpyxHble HacoChl MPUMEHSIOT Juid 3a0opa BOIbI M3 TPYOUaThIX KOJOIIEB OONBIION
rmyOuHbl. Takoil HAcoc WMeEeT MHOTOCTYNEHYaTyl0 CXeMy padouyMX KOJIEC W COCTaBISIET C
ANEKTPOABUraTENIeM SANHBIN OJIOK, YCTaHABIMBAEMbIN Ha (priaHeI] HAMOPHOTO TPyOOIIPOBOAA.

[TnaBarorre HaCOCHI MPeTHA3HAYCHBI IS TI0IaYH BOJIBI U3 OTKPBITHIX BOJOSMOB H IIaXTHBIX
kosioaues. OHu co3maroT Hanop A0 30 M rpu nmogade 10 6,5 M/,

JIeHTOYHBIN U MIHYPOBOM BOAOIOBEMHUKH TPUMEHSIOT JIJISl IOAbEMa BOJIBI U3 IIAXTHBIX U
TpyOuaThix KonoaueB rayouHoi no 30 m. J[nadparmenHbie HACOCHl MPUMEHSIOT MPU HEOONBIINX
BBICOTaX BCAChIBAHUS M HarHeTaHWs (5...6 M), MPU NepeKadKe KUIKOCTECH, TPEOYIONUX CIIOKOWHOTO
peXHMa, a TaK)Ke — 3arpsI3HEHHBIX CTOKOB U BO/I.
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1. 12 Jlekuus Ne 17 (2 uaca).

Tema: «OcBeTuTenbHbIC U 00TyJYaTeIbHbIE YCTAHOBKI

1.17.1 Bonpocsl JieKIUU:

1. Buoumvie uznyyenus. OceemumenvHble YCMAHOBKY U C8emMomexHuyecKue cpeocmea 0is
O0e3unHceKyulL.

2. Ungppakpacnoe usnyuenue.

3. Vaompaguonemosoe usnyuenue

1.17.2 KpaTlcoe coaepi;KaHMe BOIPOCOB.  (me3ucHo U3N0NCUMb  OCHOBHOE — COOEPIICAHUe
paccmampueaemvlx 60npocos)

1. Buanmble u3iaydeHusi. OcBeTUTe/bHbIE YCTAHOBKH M CBETOTEXHHYECKHE CPeACTBA
JUISl Te3UHCEeKIMH

OnTU4ecKrM Ha3bIBAIOT AJIEKTPOMArHUTHOE M3JIy4YeHHe C JJIMHaMu BOJH oT 10 HM 1o 1
MM. B omnrmueckyro o0jacTe crekrpa BXOIAT - yibrpaduoneroBoe (Y®), Buammoe (BU) wm
unppakpacuoe (1K) uznyuenus.

Buoumoe uznyuenue (BN)

Jmunbl BoaH - 380-760 HM.

buonornueckoe aeicraue:

1. BBI3BIBAIOT 3pUTENbHBIC OIIYIICHHUS;

2. Oxa3plBalOT BIMSIHAEC Ha MPOAYKTHBHOCTh JKUBOTHBIX W HMHTEHCHBHOCTh UX
Pa3MHOXKEHHUS 32 CYET U3MEHEHUS OMOJIOTUYECKUX PUTMOB;

3. VHTCHCHBHOCTh, W KOJEOaHUsS OCBEIICHHOCTH OKa3bIBAIOT BIIMSHHUE Ha OOIIYIO
yTOMJISIEMOCTh M pabOTOCIIOCOOHOCTh OOCTYKHUBAIOILIET0 TIEpCOHaja U, Kak CIEICTBUE, Ha
0€301MacHOCTh NPOU3BOJICTBA.

OcHOBHBIE BEeTMYUHBI U eAMHUIIBI H3Mepenust BU

CBeToBOI NMOTOK - MOIIHOCTh U3JyYEHUs], OLIEHEHHAs MO JAEeWCTBUIO Ha "cpenHuil" ria3
YeloBeKa. 3a eIMHUILY CBETOBOTO TTOTOKA MPUHSAT JIFOMEH.

OcBeleHHOCTh TTOBEPXHOCTH - Mepa TUIOTHOCTH PACIIPENIEIEHUs] CBETOBOTO TOTOKA, 10
OCBEIIAEMOM MOBEPXHOCTH (J'IM/MZ).

SIpkoCcTh MCTOYHHMKA CBeTAa - TIPOCTPAHCTBEHHAS IUIOTHOCTH CBETOBOTO TIOTOKA,
OTHECEHHAas K eJUHHIIEC I[UJIOMAAN TPOCKIMH CBETAIIEHCS TOBEPXHOCTH Ha IUIOCKOCTb,
MEPICHINKYIIIPHYIO JAaHHOMY HANpaBJICHUIO. 32 CIWHUILY SPKOCTH MPHUHSAT JIFOKC - CHJa CBETa,
paBHas 1 cBeue, OTHECEHHas K 1 M2 cBeTAILEHCS MOBEPXHOCTH.

N3mepurtenbHbie TPUOOPHI:

JIrokcometp (F0-16, 10-17) - nnst m3mepenus: ocBemeHHOCTH. COCTOMT U3 CEIEHOBOTO
¢dboTorIeMeHTa, TOMJIOTHTENST W AJIeKTpou3dMepureiabHoro mnpubopa. Illkama orrpamyupoBaHa B
JIIOKCaX, UMEET 3 OCHOBHBIX U 3 JOIMOJHUTENbHBIX, Hpenena uamepenus: 25, 100, 500, u 2500,
10000, 50000 nx.

[MaBHBIM pEryisITOPOM TMPOSIBICHUS CE30HA TEPUOJAMYHOCTH B JKU3HU IKUBOTHBIX
SIBJIICTCS TIPOJIOJIKUTEILHOCTD JTHA W HOYM (siBJieHHe (oToneproau3mMa). OT MpoT0IDKUTEIIEHOCTH
JHS W HOYM 3aBHUCST: CE30HHOCTh B POCTE IIEPCTH, HAKOIUICHUH KHpa, SHUIEHOCKOCTH U T.J.
Co3znaBasi ¢ TTIOMOIIBIO MCKYCCTBEHHOT'O OCBEIICHHS OIPEICICHHBIE PUTMBI JIHS W HOYH, MOXKHO
MOBBIIIATH SUIEHOCKOCTh KYyp, YTOK, TYCEeH, yCKOPSATh CO3pEBaHUE MeXa y MYIIHBIX 3Bepei, pocT
IIEPCTH Y OBEIl, YBEJIMYUBATH IPUBECHI Y CBUHEH M HAJIOW Y KOPOB.

KuBoTtHbie nensarcs Ha 4 (HOTONMEPHOANMYECKHUE TPYMIMBl B 3aBUCUMOCTH OT MX IOJIOBOM
MTYHKITUH, Ha KOTOPYIO BIUSET IMPOJIOJDKUTEIIBHOCTH CBETOBOTO JAHS. Y KOPOTKOJTHEBHBIX KUBOTHBIX
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M0JIOBAasi aKTUBHOCTH MPOSIBIISIETCS B OCEHHHME YObIBAlOIIME THH (KO3bI M OBIBI OOJBIIMHCTBA
nopofa). Y JUIMHHOJIHEBHBIX (KPOJUKH, CBUHBbH, KOPOBBI, JIOUIATU, Kypbl, YTKH, I'yCH, WHAECHUKH)
IIEpPHOJ] OXOThl HACTYIAeT BECHOU IIPH YAJMHEHUH CBETOBOTO HA. [IpoMexyTouHas rpymnma - HOpku
U OBIBI Jopceiickoil mopoasl. Haubonee spko HposBIEHUE AJIUTEIBHOCTH CBETOBOTO JIHS
HaOII0OAaeTcsl B NTHULEBOJACTBE. Y Kyp JONOJHUTEIBHOE YIJIMHEHHE CBETOBOrO JHA 10 14 4
CHOCOOCTBYET YBETUUEHHUIO siiitieHocKOoCTH 110 40%, y Tyceil 1 yTOK SIHIIeHOCKOCTh BO3pacTaeT B 2-3
pa3a MO CPaBHEHHUIO C €CTECTBEHHBIMM YCIOBHSMH, Ul 3TOrO B IPOU3BOACTBEHHBIX YCIOBHSIX
JOCTaTOYHO NMPUMEHUTh B YTPEHHHE U BEUEPHHE Yachl JEKTPUUECKOE OCBEILEHHE U3 pacueTa 2,6
Br/m® mtomau moa.

B oBueBojicTBe Hanbosiee onTUMaIbHAs TPOJOJDKUTEILHOCTh CBeTOBOrO JHS 8-10 4. D10
CIOCOOCTBYET IMOJIyYEHHIO 2-X OKOTOB B TOJ U TO3BOJIAET MPOBOAMUTH X B OTapax B yaoOHOE /s
X03sicTBa BpeMs. ['0JJ0BOIM HACTPUT IIEPCTH y OBELl IPU §-4aCOBOM CBETOBOM JIHE YBEJINYMBAETCS
Ha 15%.

[TpoBeneHbl OMBITHI MO HM3YYEHUIO BIMSHUS AJUTEIBHOCTH CBETOBOIO JIHS Ha KOPOB.
Y cTaHOBNIEHO, YTO OOJBIIMHCTBO KOPOB MPUXOJUT B OXOTY € alpess MO MIOHb BKIIIOUUTENBHO, TO
ecTb B TIepuoj Haubojee MPOAOKUTENbHOrO cBeroBoro nHsA. CojepkaHue KOpoB IIpU
KpYIJI0CYTOYHOM OcBelleHuH U mnpu 8-10 yacoBoM JAHE [aeT CHM)KEHUE HajoeB Ha 7% 1o
cpaBHeHUIO ¢ 14-16-yacoBbIM.

OnpiTaMy YCTaHOBJIEHO, YTO IIPH COJIEP’KaHUU CBUHEW B IOJHOM TEMHOTE HaKaIlIMBaeTCs
Ha 10-15% Ooublie xupa 1 oay4yaroTcs 60s1ee BEICOKUE IPUBECHI, YEM ITPU OOBIYHBIX YCIOBUSX.

OnpIThl Ha MYIIHBIX 3BEpAX (cepeOpPUCTO-YEpHBIE JIMCUIBI M E€HOTHI) IOKa3ajlu, 4TO
CO3JIaHHE B TEUEHHUE KaJICHJApHOI'O roJia JByX MEPUOOB C JUINTEIbHBIM JHEM JAaeT BO3MOXHOCTb
IIOJIYYUTH 2 MTOKOJIEHUS B TOJ.

[lpu conepaHUM JAKTUPYIOUIMX KOPOB HYXHO CO3/1aBaTh CBETOBOM JieHb oOOIIei
MPOAOIDKUTENBHOCTRIO 18 4 mpu ocBemenHoctu 20 nx, npu otkopme KPC - 8-10 u u 5 5k, mis
CBMHOMATOK € mopocsitamu -16 - 18 u u 15 5k, nns cBuneit Ha otkopme 12 4 u 5 nk. [exypHoe
OCBELLEHHUE B IEPUO]T TOKOSI )KUBOTHBIX JTOJIKHO cocTaBiATh 0,5 — 11k.

Hemounuku BH

1. JlTamIibI HAKaIMBaHUS:

a) o0Iero Ha3HauYeHUs: CBETOBas oTjada 7-22 nM/BT, mpogomkuTensHOCTh Topenus 1 - 2
ThIC.Y.

Henocratku: 1. IIpn usmeHeHNH HaNpsDKEHUS CYIIECTBEHHO M3MEHSETCSI CBETOBOW IOTOK
u cpok ciayxObl; 2. OcaxieHue Boib(ppaMa Ha KoJIOy B pe3yjbTaTe UCHApEHUs C Tejla Hakara
BBI3bIBACT CHIKEHUE NHTEHCUBHOCTH CBETOBOTO IOTOKA Ha 20%.

0) nBoitHoro HanpspkeHus (220-235 B) - cBeTOBOM MOTOK HUYKE MpU HanpsbkeHuu 235 Ha 13-
20% uem y oObruHbIX IIpu 220 B, cpok ciayxObI BbIle Ha 1,5 ThIC. U.

B) TAJIOT€HHBIE (C OTHBIM ITUKIIOM).

[TpeumymectBa: 1. CTaOWIBHOCTE CBETOBOTO IOTOKa BO BpEMs BCEro Cpoka
skcrutyatanuy; 2. [Tossiennas ceeroBas oraada (6omiee 20 am/Br).

CyIIHOCTB TaJIOT€HHOro IMKJa 3aKJII0YaeTcs B TOM, YTO Hpu Temmeparype Bbie 250°C
WCHApUBIIMKCSA BOJb(PpPaM COENMHSAETCS C TaJIOTEHOM OKOJIO TOBEPXHOCTU TPYOKHU. MoJeKyIbl
3TOrO COEIMHEHHUs Tomnaaas B 00JacTh BBICOKMX Temmeparyp (6onee 1600°C) pasznararorcs,
ocBOOOXIast BoJbGpaM U ramoreH. Takum o0pazoMm, BoJdbppaM B CBOOOJHOM COCTOSHUU
CYIIECTBYET TOJBKO B HEMOCPEACTBEHHOW OIM30CTU OT CHHMPANU, a Y CTEHKU TPYOKU MOXKET OBbITH
TOJIBKO B COCTaBE€ COEMHEHHUS U HE ocaxaaercs Ha Konly. O6macTh NpUMEHEHUs: s OCBEHICHUS
BBICOKUX MTOMEIICHNH; TOMEIEHUH ¢ BPEAHBIMH YCIOBUAMHU cpeibl. CpoK cIykObI - 2 ThIC.U.

OcHOBHOE  JKCIUTyaTallHOHHOE  TpeOOBaHME - TOPU3OHTAJIBHOE  PACHOJIOKEHUE
(MakCUMaJIbHO I0ITyCTUMOE OTKJIOHEHUU 4°).

MapxkupoBKka Jamn HaKaJIMBaHUS:

b - c¢ OucnupansHOif HuTHIO, I - razomonnelie, K - ¢ KpUNTOHOBBIM HaNOJIHEHUEM.
Hanpumep: 5220-40, ['220-1500 (nepBas uudpa - HanpspKeHue, BTopasi — MOIIHOCTb ).
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2. I'a3opa3zpsaHbIe JIaMIIbL:

a) JlroMuHecueHTHbIE

[TpeumymiectBo: 6onee Boicokuid KIT/I.

Henocratku: 1. Hcnone3yloTcss TOJNBKO CO CHEUHUATBHBIMU ITYCKO-PErYIHPYIOIIUMHU
YCTPOMCTBAMH, HMEIOIIMMU OTHOCUTEIBHO CJIOXKHBIE CXEMbl BKIOYEHHs; 2. bonbmas
YYBCTBUTEJIHHOCTh K M3MEHEHHUIO HAMpPSKEHHs, TeMIEepaTyphl, BIAXHOCTU U MOJIBHUKHOCTHU; 3.
Tpebyercs BpeMs 11 JOCTUXKEHUS ompenesneHHoi spkocty; 4. Ilpu temneparype Huxe + 10 °c
IJI0XO 3aKUTAIOTCS U HEYCTOMYHUBO TOPSIT.

B cenbckom x0351CTBE UCIOIB3YIOTCS JIIOMMHECLIEHTHBIE J1aMIlbl MOLTHOCTBIO 10-40 Br.

0) PryrHas nmamma ucnpasiennor nupetHoctu (tumna JIPJI). IIpencraBnser coboi pTyTHO-
KBapIeBYI0 TOPEIKY BBICOKOTO MJABICHHS, 3aKIIOYCHHYIO B CTCKIISIHHYIO KOJOy, W3 KOTOpOH
OTKauaH BO31yX. Ha BHyTpeHHIOI0 MOBEPXHOCTh KOJObI HaHeceH JoMUHOGMOp. KopoTkoBoiaHoBOE
yIbTPaQHUOIETOBOE  HM3IYYCHHE  PTYTHOW  TOpelKH  mpeoOpasyercs  JroMuHOpopoM B
JUIMHHOBOJIHOBOE BHJMMOE (KpacHoe) wu3iydeHue. U3myueHue, TeHepHpyemoe IOMUHOGOpPOM,
JIOTIOJIHSET CIIEKTP PTYTHOM TOPEJIKK KPACHOM COCTaBIIAIOLICH.

[TpeumymiectBa: 1. bonbiias enuHUYHAs MOITHOCTh; 2. MeHblIMe rabapuTHBIE pa3Mephl;
3. bonbmias sipkocTh; 4. MeHbllle BIUSHUS CO CTOPOHBI TEMIIEPATYpPbl, BIAXKHOCTH, MOJBUKHOCTU
BO3ayxa; 5. Menbiie MK-u3nyuenus, yeM B CEKTpe JaMI HAKAJIUBAHUS.

HenocraTku: cBeroBast oTAaya HUXKE, CTaOWIBHBIM pexxuM padoThl - yepe3 5 -7 MUH,
BO3MOXXHOCTh MIOBTOPHOTO 3akuraHus - yepe3 10 -15 muH, cBetoBas ornava 50 — 55 nm/Bt. Cpok
ciryx0b1 100004.

B) HaTtpueBas namma BBICOKOTO JaBleHUS (7151 OCBEILEHUS YU U OONBIINUX MPOCTPAHCTB,
250 — 1000 BT, 110 mvm/BT. Cpoxk ciayx0661 10000 — 150004.

OceemumenvHble YCMAHOBKU

CBeTWJIBHUKY - TPHOOPHI OJIMHKHETO JICHCTBHSL.

[TpoxeKTopsI - TpUOOPHI JANBHETO NEHCTBUS, ISl OCBEIICHUS YAAJICHHBIX OOHEKTOB.

CBETUIIBHUKH:

1. ITpsimoro cBeta (80% moOTOKa HaMpaBISAETCs B HIXKHIOKO MOIycdepy);

2. IpeumytectBenHo npsimoro ceeta (60-80%);

3. PaccesinHoro cBeta (40-60%);

4. IpeumyIiecTBeHHO oTpaskeHHOTO cBeTa (20-40%);

5. OtpaxenHoro caera - meHee 20%.

3alUTHBIA YToJd - 3TO YroJ MeXAy FOPU30HTAIbIO, MPOXOASIIEH Yepe3 0Ch U3Iy4arollero
TeNa JIaMIIbl U JIMHUEH, COeANHSIONIeH KpailHIOI0 TOUKY M3JIy4arollero Teja ¢ MPOTHBOIOIOKHBIM
KpaeM OTpaKaTesl.

XapakTepu3yeT CTeNeHb 3allUThl IJ1a3 OT  CJEMSIIEero JeHCTBHS HMCTOYHHMKA CBETa U
CIIY’)KUT BaXHOW CBETOTEXHUYECKON XapakTepucTukoi. Ontumym 12-40°.

Knaccudukanus cBeTUIBHUKOB:

1. Ilo ucnosHeHuO:

1.1. oTKpBITHIE;

1.2. BnarozamuTHsle

1.3. npUIEHENIPOHUIIAEMBIE

1.4. B3pBIBO3AIIUTHEIE

2. ITo cnoco0y ycTaHOBKH:

2.1. monBecHbIE

2.2. IOTOJIOYHbIE

2.3. HaCTEHHBIC U T.J,

TpeboBaHMs K CBETUIIbHUKAM:

1. CBeToTexHUYECKUE:!

a) OCBeIEHHOCTh - JOCTATOYHAs U paBHOMEpHast (110 HOpMaMm).
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6) KonebGanus ocBemeHHOCTH (TIpM HM3MEHEHHM HampspkeHus Ha 1,5 % 3ameTHO He
BOOPYKEHHBIM TJ1a3oM. YacTtora KojieOaHUN HampspDKEHUs B pabodveil ceTH He JOJKHA MPEBBIIATH
10 pa3 B yac, a npu u3MeHeHusx 6ojee yeM Ha 4% - 0JHOTO pa3a B yac).

B) CBETWJILHUKH OOIIIETO OCBEIICHUS JIOJDKHBI 1aBaTh He MeHee 10 JIK OCBEIEeHHOCTH st
JaHHOTO BHJa paboT (MUHUMaNbHO He MeHee 30 K, JIIOMHHECIEHTHBIE - He MeHee 100 k).
[IpuMeHATHh 0JTHO MECTHOE OCBEIIIEHUE HE Pa3peIIacTcs.

r) Cremnsiiee NeHCTBUE OTPAHUYMBAECTCS MUHHMMAJIBHO JOIYCTUMOM BBICOTOHM MOJBECA,
3aIUTHBIM YTJIOM CBETHUJILHUKA U TUIIOM JIAMIIBI.

3alUTHBIA yroJl M BBICOTA TMOJIBECA PETJIAMEHTHPYETCS CHEHUaIbHBIMU HOPMAaMH.
Hanpumep, namma JIPJI momuocteio 400 BT mmeer BBICOTY MojiBeca HE MEHee 6 M, €Ciu
mortHocTh Hrke 400 Bt — BeicoTa HE MeHee 4M.

Ceemomexnuueckue cpedcmasa 07151 60pbObL ¢ 1IeMAOUWUMU HACEKOMbIMU:

DNEKTPOCBETOJIOBYILIKHU:

1. BBICOKOBOJIBTHBIE MCTPEOUTENH MYyX (JamIia, MUMEIOIIas MOPAKAIIIYI0 CETKY BOKPYT
JamIibl tuamerpom 1,5- 2 MM, Tpancopmarop, cozaaromuii Hanpsbkenue 2-2,5 kBr).

2. CBETOJIOBYIIKH C IPUHYIUTEIbHBIM 3aCaChIBAHUEM HACEKOMBIX (BEHTHJIATOP, MEIIOK).

3. CeeronoByuiku ¢ Y ®-u3zinydarenaeM (MELIOK U3 MPO3PauHOM MJICHKU U 3KpaH).

4. CBETOJOBYLIKH C JJAMIION U COCYAOM C KHUIKOCTBIO.

2. AudpaxpacHoe usiyuenue

Undpaxpacusie uznydenus (UK). [{nuana Bomaast - 760 HM - 1 MM. Paznuyaror:

a) KOPOTKOBOJHOBOE M3JIyYEHUE C JNIMHHON BOTHBI 760 HM- 25 MKM;

0) cpeITHEBOIIHOBOE U3JIy4YEHHUE - 25 MKM - 250 MKM;

B) IJIMHHOBOJHOBOE U3iIy4eHue - 250 MkM - 1 MM.

buonornyeckoe nencraue:

KopoTKoBOIIHOBOE M3ITydeHUE TPOHUKAET IITyOOKO BHYTPH TKaHEH )KUBOTHOTO U CIIOCOOHO
UX NPOrpeBaTh.

JITMHHOBOJIHOBOE M3JTy4€HUE MOIJIOIAETCS IOBEPXHOCTHIO TeNa U OBICTPO €€ HarpeBaerT.

OO6nacTh NpUMEHEHHUS.

1. nyig nevenus (ri1y0okoe mporpeBaHue TKaHeH ),

2. nus 00cymMBaHUS U 000TpeBa MOJIOJHSKA MTUIIBI, TOPOCST, TENAT U ATHAT;

3. JUTsl Ie3UHCEKIHH (MEIIKoTapa);

4. nst nesundexuu (kopma, 100aBKH U T.J.);

5. uist mactepusaiuu (MOJIOKO) U Harpesa (Boja).

Hemounuxu UK uznyyenus

1. Jlammier HakamuBaHust ("'CBETIIBIE" DIIEKTPOHATPEBATEINH ):

a) 3epKajbHble (BEpXHAA 4YacTh - Mapadoianyeckoi (OpMbl MOKPHITA 3€PKATIBHBIM CIIOEM,
YTO MO3BOJISIET KOHLIEHTPUPOBATh JIYUYUCTBIH IOTOK B OINpPEAEICHHOM HaIlPaBICHUU, AJIEMEHT
Hakaya pacroyiaraercst B hokyce napadoianyeckoi yactu KoiObl. HUKHAA yacTh MOKPHITa KPAaCHBIM
TEPMOCTOMKHUM JIAKOM).

NK3K-220-250, TTK3K-220-500. Cpox ciyx6s1 4000-6000 u.

0) rajioreHHbIC

KI'T (T- repmousnyuarens). Cpox ciyx0s1 -2000 .

2. Tonbl - TpyOuaThie anekTpoHarpeBarenu ("temusie"). MeTtannnueckast TpyOKa, BHYTpU B
W30JSIIMOHHOM ~ TEPMOCTOMKOM  HAIOJIHUTEIE HHUXPOMOBAas CHOMpajib, KOTOpass SBISIETCA
HarpeBaTesneM. TeMIieparypa oBepXHOCTH TIHOB - 450°C.

UK obnyuamenu

OPU-1; OPU-2; OPU-3 - pednexropubiii NK-obnyuarens, koHycooOpa3HOUl (opmbl,
3epkanpHas amma MK3K-220-230;

OBU-2 - o6y4arens BeTepuHApHBIA HHPpaKpacHbIid, 3epkanbHast mamma MK3K-220-250;

95



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

ODU-500 - ¢ MmeTaTMuecKor apMaTypoOi, MMOJBEIINBACTCS K TPOCY HA LETIsX;

0KB-1376A - s o6orpeBa nopocsiT-cCOCyHOB, IIOJIBELIMBAETCS K IOTOJIKY;

BII-1A - Opyaep moxapoOe30MacHbId 30HTUYHBIA JIJIS1 ITUIBI - BBICOTA MOJAbEMA JI0 2 M,
oborpeBaemas miomas 2,2 MZ, 1utst 600 upisT 10 30-THEBHOTO BO3PACTa;

YcraHoBKa IS JI€3WHCEKIIMM MEIIKOTaphl - MEIIKA TOJBEIIMBAIOT Ha KPIOYKH K
3aMKHYTOM IIEMH, KOTOpas JABMKETCS 3UTr3arooOpazHo Mexay MH(PpPaKpaCHbIMH W3IydaTelssMud. B
teuenue 70 ¢ memku HarpeBaroTes 10 100°C u HaxoAsIIMecs B HUX HACEKOMbBIE YHHUUTOKAKOTCS.

3. YabTpadmuoseroBoe u3jiyuyeHue

Yavmpaguonemosoe uznyuenue
Jmuna BosHe! - 10-380 HM:
a) Obnacte A (6mvxkHUE WK JTMHHOBOTHOBBIE Y DA -uznmydenus) 380-316 um
0) O6nacts B (cpeanue unu cpeaaeBoiHoBbie Y DB-m3nyuenus) 315-280 am
B) O6nacts C (nanpHue uin KopoTkoBoJIHOBEIE/Y DC-uznydenus) 280-200 Hwm.
buonornueckoe aeicraue:
Y®A - He3HauuTeNbHOE, BHI3BIBAIOT JIUIIB JIETKYIO 3pUTeMY (IOKPACHEHHE) KOXKHU.
YOE - 001agaroT pe3ko BBIPAXCHHBIM IPUTEMHBIM JICHCTBHEM H CIIOCOOHBI BBI3BIBATH B
OpraHu3Me KUBOTHOTO oOpa3zoBaHue BUTamuHa /1.
YOC - 001a1a10T BbIpaKEHHBIM OAKTEPULUAHBIM JIEHCTBUEM U MOJHOCTHIO pa3pylIalOT
BUTaMMH /.
YapTpoduoneToBass HEIOCTATOYHOCTh HApyIIaeT 0OMEH BEIIECTB Y KUBOTHBIX (0COOECHHO
MOJIO/IHSIKA), IPUBOJIUT K CHIKEHHUIO MTPOYKTUBHOCTHU U 3200JICBAaHUSM.
O6nacTh NpUMEHEeHUs
1. JIns oOnydeHus] >KMBOTHBIX C IIE€NBI0O KOMIIGHCAIMUM HEAOCTaTKa €CTECTBEHHOIO
oOJlydeHUs] TIO3HEH OCEHbI0, 3UMOW W paHHEH BECHOH, a MpU OE3BBITYIBHOM COACP)KAaHUH -
KpPYIJIBIA TOX.
2. Ins oGe33apakrBaHus MMOBEPXHOCTEN 1 BO3/1yXa B MOMEIIEHHUSX.
3. Jlnst o6e33apakxuBaHus BOJbI 1 KOPMOB.
Enuuuiel nsmepenus
VYCIIOBHO MPHUHATO CYUTaTh, 4TO OOIIee OnarompusiTHoe AedcTBHEe YD-H3iIyueHHUs Ha
KUBOTHBIX MTPOMOPLIUOHAIIBHO €T0 SPUTEMHOMY JAECHCTBHIO.
EnvHuLel 3puTEMHOrO IIOTOKA CIIYKUT 3P, YUCICHHO PABHBIM M3ITy4YEHUIO MOLIHOCTHIO |
Bt ¢ nnunoit BoHBI 297 HM, KOTOpOoe 00J1a/1aeT MaKCUMaJIbHBIM 3pUTEMHBIM J€HCTBHEM.
OpureMHasi 00Jy4eHHOCTb - IUIOTHOCTh 3PUTEMHOro Mmotoka. OHa paBHA OTHOIIEHUIO
MOTOKA M3IYYEHMsI K IJIouiaan o0aydaeMoi MOBEPXHOCTH, HA KOTOPYIO OH MAaJaeT U U3MEpseTcs B
MUIM3pax Ha | M (M3p/M2 ).
MakcuManbHbIM OaKTEpULIMIHBIM JEHCTBUEM 00JIafjaeT U3JIydeHUE C JJIUHOW BONHBI 254
HM, KOTOpoe TMpH MouHocTH 1BT sBmserca wucxoaHoi BenuuuHOM (0akT) B cUcTeMe
OaKTepULIUIHBIX €TUHULL.
Bakt onpenensoT Kak MOTOK M3Iy4EHHs, OLIEHEHHBIH MO €ro CIIOCOOHOCTH YHHUYTOXATb
OakTepuu.
H3zmepumenvHuvle npubopbi
Youmerp VYOM-71 - usmepser DOSpPUTEMHYI0  OOJIyYEHHOCTb,  CIIEKTpajbHas
qYBCTBUTEIBHOCTH - 260-380 HM.
Heobxomumoe ycnosue Y® obmydeHus - coomoaeHne 103 (HEA0CTaTOYHOE 00IydeHUE He
naet 3pdexTa, a U30BITOUHOE MOXKET MIPUBECTH K OTPULIATEIILHBIM PE3yIbTaTaM).
Hemounuku YO uznyuenus
1. Opuremnsle naMibl THna DY B.
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HMeroT Takoe k€ yCTpOMCTBO, KAK U OCBETUTEIbHBIE JTIOMUHECIIEHTHBIE, HO OTINYAIOTCS
COPTOM CTEKJIa M cocTaBoM JroMuHO(opa (00bryHOE cTekio He nponyckaeT YOE u YOC nyun).
Konba spuTeMHOI amIibl BBITOJIHEHA U3 YBHOJIEBOTO cTekna. JlromuHodop mogobpaH Tak, 4TO OH
npeoOpasyeT KopoTkoBosiHOBOE Y D-u3nyuenue B 280-380 HMm.

Jlamner Huskoro gasnenuss ®OP-40, 3YB-30, ODYB-15 (spuremnas yBuonesas, JIOP -
JIOMHUHECLEHTHAas1, SpUTeMHasl, peaeKkTopHast).

2. bakrepunuansie namnbl THna bYDB (razopaspsaHble pTYTHBIE JamIbl HU3KOIO
napieHusi. KOHCTpYKTUBHO IOJOOHBI OCBETUTENBHBIM M 3PUTEMHBIM JIIOMUHECLIEHTHBIM JIaMIIaM,
HO KOJIOBI HE UMEIOT JIIOMUHO()OPHOTO MOKPBITUSL M U3TOTOBIICHBI U3 YBUOJIEBOTO CTEKJIIA).

3. PryrHo-kBapueBble snamnel Tuna J[PT (Bbicokoro naBiieHusi, HauOojiee MOIIHbIE
UCTOYHUKU Y D-U3iIydeHus).

JlamIibl IpeACTaBIAIOT COOON IMIMHAPUUYECKYIO TPYOKY M3 KBapLEBOIO CTEKIa. B KOHIIbI
BIIAsSTHBI BOJIb()PAMOBBIE CAMOHAKAJIMBAIOIIMECS 3JIEKTPOAbl. BHYTph KOJIOBI BBEZICHA JO3MPOBAHHAS
KaIuIst pPTYTH U aproH. MoryT UcIoib30BaThCs I OJJHOBPEMEHHOT'O OCBEILEHHS ¥ O0IyueHHs.
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1. 13 Jlekuus Ne 18 (2 uaca).

Tema: «AspozonbHas 00paboTKa»

1.18.1 Bonpochbl JIeKIIUHK:

1. Obwue ceedenus 06 a’po30.sx.
2. A2po301bHas mexHuKa.
3. Yenosus sghghexmuenoii asposzonvroii oopabomiu

1.18.2 KpaTlcoe coaepi:KaHMe BOIPOCOB.  (me3uUcHo U3N0NCUMb  OCHOBHOE — COOEPIICaAHUe
paccmampusaemvlx 60npocos)

1. O6uue cBegenusi 06 aIP030JisiX

3071b, 301aM (HEM.) - KoJulouAHble pacTBOpbl. [lo Xapakrepy AMCIIEpCHOHHON Cpeibl
pa3nuyaoT rUAPO30d (BOJA) U adPO30JIH -MeIbUallie KanelabKu KHUIKOCTH, TOHKO PaclbUICHHbIE
B rase (TyMaH), WIM MEJIKHE TBEP/IbI€ YaCTULIBI B Ta3e (IbIM).

ABpPO30JH - 3TO JUCHIEPCHBIE CUCTEMBI, B KOTOPBIX TUCIEPCUOHHON CPEoil CIIYKHUT ra3 Wiu
CMECh Tra30B (HampuMep BO3IyX), a AMCIEPCHOU (a30i - MENKHEe KaIlTH KUAKOCTH I TBEPAOTO
BElIECTBA.

Knaccugurayus aspozoneii

1. ITo ciocoGy oOpazoBaHus

a) JUCIepcUOHHbIe (oOpasyromuecs MpU pPacHbUICHUM W JUCHEPrUpOBaHUU TBEPABIX U
KHUJIKUX BEUIECTB MPU MEPEBOJIC UX BO B3BEIICHHOE COCTOSHUE);

0) KoHJEHCAIMOHHBIE (00pa3yloTCs B pe3yibTaTe KOHACHCAIMM TApoB KaKOro-imbo
BEIIIECTBA B BO3/yX€ WM B PE3yJIbTaTe XUMHUUECKUX PEaKIMi Mex 1y ra3000pa3HbIMH BELIECTBAMH,
MPUBOISIINX K 00pa30BaHUIO HOBBIX BEIIECTB C O0JIee HU3KOM YIIPYTOCThIO Tapa);

B) CMeIIaHHble (B KOTOPBIX BCTPEUYAIOTCS 4YaCTUIBl Kak JUCHEPCHOHHOrO, TaK U
KOHJICHCAIIMOHHOTO XapaKTepa).

2. Ilo xapakTepy AucriepcHoOM (hazbl

a) TyMaHbI (IucnepcHas (a3a mpeacTaBlIeHa KalulsIMU SKHIKOCTH ),

0) neUTh (AucmepcHas (a3a TpeNCTaBI€HAa TBEPAbIMU YacTUIAMH, 0Opa3oBaHHBIMU
JUCTIEPCUOHHBIM ITYTEM);

B) JIbIM (TBEp/Ible YaCTUIIbI OTYUYECHbI KOHACHCAIIHOHHBIM ITYTEM).

3. 1o pa3mepy vactui

a) BBICOKO/IUCIIEPCHBIE;

0) rpyboaucniepcHbIe (a3pOCyCIIeH3UN);

4. ITo 01HOPOJTHOCTH pa3MEPOB YACTHIL

a) MOJUIMCIIEPCHBIE (TPUCYTCTBYIOT YaCTHIIBI Pa3HBIX pa3MEPOB);

0) MOHOUCTIEPCHBIE (YaCTHUIIBI OHOTO pa3Mepa);

5. Ilo Buy Matepuu, KOTOPOU MpeacTaBieHa qucnepcHas dasa.

a) ¢pusnueckue (aucnepcHas (asza mpeacraBieHa MEPTBON MaTepHen);

0) Omosormyeckre (a’poOIUTAaHKTOH, MUCIiepcHas (a3a MpeacTaBiieHa >KMBOM MaTepuer —
MHUKPOOpPIraHU3MaMH, BUPYCaMHU, CIIOpaMu TpHOOB, SHIIaMH IJIMCTOB, MBbUIBLIOW PaCTEHUH U JIp. ).

6. Ilo 3apsikeHHOCTH

a) DIIEKTPO3aPsKEHHBIE;

0) HelTpaIbHbIE

Ceoticmea aspo3zoneu

1. Pazmep gactuir ot 0,1 10 50 Mxm (o kimaccudukanuu COB)

2. CKOpOCTb OCaXACHUSI.
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3. CxopocTb ucrnapenus (BbICoKasi).

4. Tuddy3us.

5. Koarysanus.

6. 'myOuHa NpOHMKHOBEHHUS B IbIXaTEJIbHbBIC ITYTH Y€JIOBEKa U dKUBOTHBIX.

7. Pe3opOuust U3 JIETKMX B KPOBEHOCHYIO U IMM(PATHUECKYIO CUCTEMY.

8.Ou3MKO-XUMUYeCcKass M OHOJOrMYecKass aKTUBHOCTh (M3-3a TIOBBIIICHHOW yEIbHOU
MOBEPXHOCTU (OTHOIICHHS TTIOBEPXHOCTH K Macce) 00JIaJaloT MOBBIIEHHOW aKTUBHOCTHIO. DH3UKO-
XUMHUYECKHE MTPOLIECCHI TPOTEKAIOT ObICTpEE).

B aspo3osne BeieacTBue Manoil BS3KOCTH JIUCIIEPCHOHHOM cpefbl (BO3/IyXa) YaCTHIIbI JIETKO
OCXIAIOTCS TOJ BIMSHUEM CHIIbI TsKecTH. C yMEHbIIEHHEM pa3Mepa 4YacTUI[ CKOPOCTh HX
najeHus pesko 3amesyisiercs. Tak, ecnu yactuna nuamerpom 100 MM magaer co ckopoctbio 30,5
cMm/c, To dactuma aguamerpoMm 10 MM ocemaer co ckopocthio 0,305 cm/c, a quamerpoMm 1 MKM -
0,003 cm/c. Takue yacTUIBI CITIOCOOHBI 1aXKe MPH HE3HAYUTEIHLHOM JABIKEHHH BO3lyXa JIUTEIbHOE
BpEMS HAXOJAUTHCS BO B3BEILIEHHOM COCTOSIHUU.

C yMeHbIIIEHHE paJiiyca Karuid BO3pacTaeT JAaBJICHUE Tapa KUAKOCTH, U, IIOATOMY MEIKHE
YaCTHUILIBI HCTIAPSIOTCS OBICTpEe, YeM KPYIIHBIE.

Ta6smma 1. CBolicTBa adpo3oieid

paamyc TEMIIEpaTyp OTHOCHUTEJIbHAS CKOPOCTh
YaCTHIBI a BIIAYKHOCTh HCIapeHus

100 mxm 20° 60% 30c¢c

10 MM 20° 60% 03¢

B ecrecTBEHHBIX YCIOBHUAX MCIIAPEHHUE KaIlEIEK MOYKET 3HAYUTEIIBHO 3aMeUIAThCA, T.K.
coJiepKallvecs B BO3IYyXE Iapbl OPraHUYECKUX BELIECTB, aJCOpPOMPYSICh Ha Kalljie, CO3JaloT
TOHYANIIYIO IJIEHKY, IPETSITCTBYIOUIYIO HCIIAPEHMUIO.

Obnacms npumeHneHus 6 6emepuHapull.

1.lns ne3uHpeKuny U Je3MHCEKLIUHU )KUBOTHOBOJUECKUX ITOMELICHUH;

2./J1ns1 UHTANSILIMOHHON TEpaInu;

3. 1514 BaKIIMHALIMK CENbCKOXO035MCTBEHHBIX )KUBOTHBIX U IITHUILL;

4.]1ns1 00pbOBI ¢ KIIEIIaMU U BPeIHBIMU HACEKOMBIMH B OTKPBITOM MPUPOJIE.

Cnocobul nonyuenus OucChepCUoOHHbIX aspPo30Jiel.

1. Pa36peI3ruBanue moj1 O0JIBIIUM JaBICHUEM Yepe3 HEOOIbIIOe OTBEPCTHE;

2. PacnipuieHue )KUIKOCTH IIOTOKOM BO3/1yXa;

3. Pa3Ope13ruBanme ObICTPO BPAIIAOIIUMCS JUCKOM;

4. PacnibuieHne ynbTpa3ByKOBBIMU KOJIEOAHUSAMU.

2. A3po30/1bHasl TEXHUKA
Annapamvl 015 noyYeHus OUCNEPCUOHHBIX a3pO30el

1. Mexannueckue pOpPCyHKH:
1.1 Ilpsmoctpyiinbie

—> —
—> —

Puc. I Cxema npamocmpyiinoti popcynku

B HuxX XHMIKOCTH ¢ OOJNBIION CKOPOCTBIO BBITEKAET M3 OTBEPCTHS, CTPYs B pe3yjbTare
TpeHHs] 00 OTHOCHUTEIBHO HEMOJBMKHBIM BO3/IyX HAauMHAET ApoOuThcsa. Yem Oosnbllie AaBieHue, U,
CJIEIOBATEIILHO, CKOPOCTh JIBW)KECHMS KUAKOCTH, TEM Menbue Karuid. Mcnonb3yroTcs B KayecTBe
HAaKOHEYHUKOB K TUApOMynbTaM. JlatoT crijiomHoM (haken pacmpuia.
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1.2. Y napueie
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Puc. 2. Cxema yoapmuwix ¢popcyrox

[To cpaBHEHHMIO C NPSAMOCTPYWHBIMH, CIIOCOOHBI IMPH MEHBIIEM [aBJICHHM JaBaTh Ooiee
TOHKUM pacnbul. Ha myTtu cTpyw mox yriom ycraHaBiauBaercs miockas kak B JICJ[ moBepXHOCTH,
WJIM MIPOBOJIOKA, UJIH JIBE U O0Jiee CTPyH HANpPABISIOTCS HABCTpeUy APYT APYTY.

1.3. llerTpoOexHbIE

YepBsiUHbIe U OecuepBsIUYHbIC (TAHTCHIIMAILHBIC) C PErYIHPYEMbIM PACIIBLIOM

T )

Puc. 3. Cxema yenmpobesicnvix gpopcynox

—3E

Obnracmv  npumeHenus - AN J3UHPEKIUU TMOBEPXHOCTEH IMOMELIEHUS IMyTEM
HETOCPeICTBEHHOro oporneHusi. He mpenHasHaueHbl 1715 MOTYyYEHUs] BEICOKOAUCTIIEPCHBIX TYMAaHOB,
MOCKOJIbKY UaMeTp Kamenb 6osee 200 MKM.

Henocratku: a) tpeOyeTcsi BBICOKOE MABJICHHE >XUIKOCTH, YTO MPUBOJUT K OBICTpOMY
M3HOCY PE3NHOTKAHEBBIX TPYOOIPOBOIOB; 0) HACAJAKH JIETKO 3aCOPSIFOTCSI.

2. [lneBMaTHYECKHE PACTIBUIUTEIIH:

IIpocreiilre pacbUIATENN:

KUIKOCTh

KHUJIKOCTh

ra3
\A A/

Puc. 4. Cxema nnesmamuueckoeo pacnsliumeiis

Pa3mep kamenp kosnebneTcss B MIMPOKUX Ipenenax - or 1 mo coreH MKM. /lucnepcHocTb
3aBUCUT OT COOTHOILIEHHS MEXJy KOJIMYECTBOM ra3za M >KUJKOCTH, IMOaBaeMbIX B (OPCYHKY. Uem
0oJbllle Ta3a U MEHbIIE XHUAKOCTU MOCTYHMaeT B (OPCYHKY - T€M BBIIIE JIUCHEPCHOCTH. llpu
HE/I0CTaTOYHOM KOJIMUECTBE Taza M OOJIBIIOM pacxojie XHUAKOCTH 00pa3yroTcst Oosbline, ObICTPO
ocefarole Karii. PerynmpoBarh AHUCIIEPCHOCTh adpO30Jisi MOXKHO JABYMS CIIOCOOaMHU: U3MEHSS
Mo/1avyy *HUAKOCTH U raza B GOPCYHKY M U3MEHsIS 1aBIIEHUE M CKOPOCTh UCTEUEHUS Ta3a.

2.1. ®opcyHkr HHU3KOTO naBiieHUs. JKUAKOCTh PACTBUISETCS 1MOJ HEOOIBIITNUM JaBICHUEM
0,1-0,5 at™M. ¢ TOMOIIBIO BO3AYIIHOTO MOTOKA, CO3/1aBAEMOTI'0 BEHTHJIITOPOM, BO3YXOAYBKOH HITH
BBIXJIONHBIMU Tazamu asuratens (YK, BJIM).

Obnacms npumeneHus - 115 BIAXHON 1e3UH(PEKIUN U TOOEIIKH.

2.2. ®opCcyHKH BBICOKOTO JaBiieHUs. JKUIKOCTh PACIbUIIETCS MO OOJIBIITUM JIaBIICHUEM - 2-
5 aTt™., CO37aBa€MbIM KOMIIPECCOPOM.
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Obaacmv npumenerus - A1 a3PO30JIbHON Ae3UHPEKINN U AC3UHCEKIIUU TOMEIICHUN U st
MOJIy4YEHHUsI BBICOKOJMCIIEPCHBIX BAKIIMHHBIX U JIEYEOHBIX a’po30Jiel. ASPO30JbHbIE HHTAISTOPDI:
Hacagku TAH — TtypOynupyromas a’po3oibHas Hacagka (Bxoaut B komrmuiekT [IAK-1 —
MOPTAaTUBHBIA a’po30JibHBIN KoMmIUIeKe), [IBAH-4 — mnHeBmartuueckas BUXpeBas a’dpo30JibHas
Hacaka (B KOMIUIEKTE ¢ pe3epByapoM 10 J1 1 KOMIIPECCOPOM TIPOM3BOIHTEIBHOCTEIO 30-60 M*/1).

[TpeumyiiectBa nepen MexaHuueckumu Gopcynkamu - 1. He TpeOyeTcst BBICOKOTO JaBieHUs
KHUJIKOCTH, MEHbBIIE BEPOSTHOCTH 3acopeHus; 2. Bo3MoxHOCTh perynupoBanusi ¢akena u
JTUCIIEPCHOCTH B MpoIiecce 00paboTKH.

Henocrarku - 1. Bomnbluas moimaucriepcHOCTh a’po3oield, HU3Koe KayecTBO 0OpaboTKH U
00JIBIIION pacXxo]] XUMUKATOB.

3.Jl1ucKoBBIE a3PO30JIbHBIE T€HEPATOPBI:

Pabouuii opran - OIUMH MU HECKOJBKO TUCKOB, YKPEIUIEHHBIX Ha BpalllalolleMcsl Bally.
O6opotstl - oT 5 mo 10 ThIC. MUH . JlelicTBE OCHOBAaHO Ha TOM, YTO >KHJKOCTbH, Iomajas Ha
MOBEPXHOCTh OBICTPO BpAalllAIOLIErocsl IMCKa, C OOJIBIION CHUJIOW pa3OpbI3THBAEeTCS B CTOPOHBI,
o0pa3ysi Melpyailie Karuid, KOTOpBIE IOJXBaTBIBAIOTCS BO3AYIIHBIM ITOTOKOM, CO3/1aBa€MbIM
BEHTUJISITOPOM, PACIIOJIOKEHHBIM 103311 JUCKOB.

3.1. I'eneparopsl ¢ MPUBOJOM OT BJIEKTPOMOTOpA WM OCH3MHOBOTO ABurareins. CKOpocTh
BpallleHUs JUCKOB 3aBUCUT OT 00OPOTOB JBUTATEIIS.

3.2. I'enepaToppl ¢ MHEBMAaTUYECKUM NPUBOAOM. J[MCKH YKpEIUIEHbI HAa Bajly BO3AYLIHON
TypOUHBI, Bpallaromieiicss Mo JAeWCTBUEM CcTpyu Bo3ayxa. CKOpPOCTh BpalIeHHS 3aBHUCHUT OT
MOIIIHOCTH BO3JAYIIHOTO IIOTOKA, CO3/aBA€MOI0 BEHTWISTOPOM U OT YIJa, [OJ KOTOPBIM
pacmojoKeHbl JIONaTku TypOuHBL. [lpamerp Kamenb 3aBUCUT OT JAMAaMeTpa AMCKOB U 4YHCIa
000pOTOB.

[Tpumep: JAI-2 - nst co3ganusi ad3po30Jied JKUJIKUX BAKIIMH MEXaHUYECKUM CIIOCOOOM IpH
MacCOBOM BaKIMHAIIMK KUBOTHBIX U NTHUIBI B YCIOBHUSIX KUBOTHOBOIYECKOTO TTOMEIICHUS (TTPUBOJL
oT 2JIeKTpoMoTopa); MAI'-3 - mis Toi ke menu, Ho Oosnee mpousBoAuTeNbHBIA, LIALT - s
a’pO30JIbHON Je3MH(EKINH, J1e3WHCEKIINH, BAKIIMHAIUHN, TEPAIHUU, IE30/I0pAllid ¥ YBIAKHEHUS
BO3/[lyXa B [IOMELICHNH.

[IpeumyiiecTBa - BBICOKasi OJHOPOJHOCTH a’PO30Jisi U BBICOKAS JTUCIEPCHOCTH 1-25 MKM,
BBICOKOE Ka4eCTBO pacliblia.

HenocraTok - HeOoubIIas MPOIOIKUTENIBHOCTh HENPEPBIBHON paboThl - npumepHo 30 MuH,
MOCIIe Yero reHepaTop aAoaro octeiBaet - 20-30 MuH.

4. YnbpTpa3ByKOBbIE yCTpocTBa. lIpomcxomut mpeBpaiieHne B a’po30Jb TOHKOTO CIIOA
KHUJKOCTH Ha MIOBEPXHOCTH YJIBTPa3BYKOBOTO BUOpaTopa.

[IpeumymiectBa - MOXKHO TOJy4YaThb OYEHb IUIOTHBIE TyMaHbl C OOJblIeld BECOBOI
KOHIIEHTpaIlMel 4acTull.

Cnocobvl nonyuenusi KOHOeHCAYUOHHbIX U CMEUAHHBIX A9PO30elL:

1. Tepmomexanudeckuit crocoo

Hcnonp3yeTcst Ui pacnblUleHUsl Mpenapara MOoTOKOM TropsyuX Ia30B TeMIIepaTypol OKOJIO
600 °C co ckopocthio B paboueM coruie 250-300 M/c. B moTOK ropsiuero raza BBOAMUTCS
pacnbUIMBaeMblil TpernapaT, KOTOpbIH APOOUTCS HA MEJIKHE KAIUIM, YAaCTUYHO U OBICTPO UCTIapsIeTCs.
[Tocne BpIXOJ]a B OTHOCUTEIBHO XOJIOAHYIO aTMOC(heEpy Hapbl KOHASHCUPYIOTCS, YaCTHIIBI a3PO30JIs
B BHJI€ MOIITHOTO (haKelia HaIpaBJsIOTCS B 00pabaThiBaeMO€e MPOCTPAHCTRBO.

JucnepcHOCTh TakuxX NpenaparoB MOXKET pPEryJupoBaThCI H3MEHEHHEM TEeMIIEPATyphl
MOTOKA ra30B WM PACX0J0M a3PO30JIbHON KHUJIKOCTH B IIMPOKHUX MpEeax.

2. Tepmuueckuii criocod

HcnapeHre HHCEKTUIMIHBIX MTPETapaToB M0/ JEHCTBUEM BBICOKUX TEMIIEPATYP.

3. Mcnonb30BaHKe a’p030JIbHBIX OAJUIOHOB

Annapamol 015 nony4yeHus KOHOEHCAYUOHHBIX U CMEULAHHBIX A3PO30.iel

1. Anmapartsl [y OTy4YeHUs a3p0o30JIei TePMOMEXaHUYECKHM CIIOCO00M

1.1. A’po30JbHbIii TeHepaTop ¢ xapoBoil Tpyooit ([A-2, AT-Y1-2).
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1.2. BeixsonHast Tpy0Oa ABHraTessi aBTOMOOUIIS;

[TpenmymiecTBO - BO3MOXHOCTb PETYJIUPOBaHUS AUCIIEPCHOCTH B IIUPOKUX Mpeesnax.

1.3. Ilynbcupyroniuii BO3AyIIHO-PEAaKTUBHBIN TBUTATEINb;

2. [IpuGopsb! AJis MOTYyYEHUS TEPMUUYECKUX adPO30JIei

2.1 HarpeBatenbHble IPHOOPHI;

2.2. UHcexTuumHas 1aMia;

2.3. I'nuxocrartsl (CILA).

[TpeumymiecTBa - BO3MOKHOCTb HENPEPHIBHON pabOThl B TEUEHHUE [UIUTEIBHOTO BPEMEHH,
BBICOKAs IMCIIEPCHOCTH a3pO30JIs.

3. A’po30JIbHBIC OAIITTOHBI

[IpenmymiecTBa a’po30JILHOTO METOAA OOpabOTKM TMepen BIaXHOW aesuHpexumeit: 1.
BO3MOKHOCTh IIPOHUKHOBEHHMS JI€3BEIIECTBA BO BCE TPYAHOIOCTYIIHbIE MECTa; 2. OTHOBPEMEHHOCTh
00paboTku 00pabaThiBa€MOi MOBEPXHOCTH U BO3/yXa; 3. OTCYTCTBUE YBJIKHEHHS MOBEPXHOCTHU B
IIOMEIICHNH, HE IOBBIIIAETCS BIAXKHOCTh BO3]yXa; 4.9KOHOMMs IIpernapara; 5. CHHXKEHUE 3aTpaT
TpyAa Ha 00pabOTKy IMOMEIEHHs, TOCTAaBKY BOJBI U €€ HarpeBaHHe, Ha MPHUTOTOBIICHHE OOJBIINX
KOJINYECTB PabOYMX pa3BeeHUN Ae3MH(DEKIIMOHHBIX IpenapaToB.

3. YcaoBus 3ppekTHBHOI a3P030,1bHOI 00padoTKHU

OcHosHble Ycosus npoeedenus aspo30abHOU Oe3uHPeKyul.

1. I'epmernuHocTh mnomemieHus. HeBO3MOXHOCTH 0OOpabOTKM BETXUX IOMEIIEHUN, U3
KOTOPBIX IPOUCXOAUT ObICTpOe "BbIAyBaHUE" Mpenapara;

2. HeoOxomuMoCTh y4WUTHIBaTh MECTHbIE KOHBEKI[MOHHBIE IIOTOKM B IOMEIIEHUU
(onpenensroTcss MO OTKJIOHEHHSM TOHKUX IOJOCOK IMAamUpPOCHOM OymMaru WJIM HMCKYCCTBEHHBIX
00JIaYKOB U3 JIbIMA XJIOPUCTOTO aMMOHHUSI MJTH YETBIPEXXJIOPUCTOTO OJI0BA);

3. MeTeoponoruueckue yciaoBusi 1 MUKPOKIMMAT ITOMEILECHHUS:

a) Temneparypa.

ITpu 0 OC — kammm BosI IIPEBPALIAOTCS B KPUCTAJUIMKYU JIbJIa U BBINANAIOT B OCAA0K, IIPU
HeOOJIbIIOM TOBBIIIEHUH - TOBBIIIAETCA pacxoj mpenapata. JKemaTenbHO, YyTOOBI TeMIeparypa
MOBEPXHOCTEH B IOMELIEHHHM Oblla HECKOJbKO HMXKE, 4eM Temreparypa Bo3ayxa. [lostomy
AJIEMEHThl OTOMMUTENBbHOM CHCTEMBbI HYXXKHO 00padOTaTh BIIaXHBIM METOJOM IE€pe/ BBEACHHEM B
MTOMEILEHUE a3pO30JIs.

0) BiasxxHOCT®S.

OTHOCHUTENBbHAS BIAXHOCTh: ontuManbHas - 50-60%. Ilpu HM3KON BIAXXKHOCTH BO3JyXa
PEKOMEHIyeTCsl paclbUINTh B MOMEIIEHUH BOJLY B KOJIMYECTBE, paBHOM J03€ ae3cpeicTBa. llpu
Ne3uHPEeKIHU GOPMATMHOM MOXKHO pa30aBUTh €ro BOJOW 10 COOTHOIIEHUs 1:1 1 BBecTH a’3po30iib
B MOMelleHne 0e3 MpeIBApUTENILHOTO paclbUIeHUs YucToi Boabl. CyXyue U HEMHOTO YBIIa)KHEHHbIE
MOBEPXHOCTU 00€33apa’KUBAOTCS MPAKTUYECKH OIMHAKOBO, BJIAXKHBIE - TIOXO.

B) JlucnepcHOCTh a3po3071sl.

[Tpu ne3un¢pexunu nomenieHus HanboJee MPUTOIHBI a9PO30JIM C YaCTHIIAMH, paBHBIMH 10-
30 MxMm B auamerpe. YacTuipl ¢ OOJIbIIMM AMaMeTpoM ObIcTpo ocenarotT. Ilpu nuamerpe yacTuiy
MEHee 5 MKM OHM OECHpemsiTCTBEHHO BBIXOJAT M3 IMOMEIICHUs 4epe3 HeOOoJbIIMe OTBEpCTHS,
KOTOpBIE BCET/Ia OCTAIOTCS JIaXkKe MOCIIe TIIATEIbHON 33 IEMKH.

IIposepka xawecmea pacnulieHus

[Tpu ynoBIETBOPUTENHLHOM PACHbUIEHUH a3PO30JIbHBIN (paKes MIOTHBIN, ICHO OYepUYEHHBIH,
XOpOoIIO COPMHUPOBAHHBIA TYMaHOOOPA3HBIN MOTOK, OTJEJIBHBIX KalelleKk HEBOOPYKEHHBIM TIJ1a30M
HE BHJIHO, HA MOJY, BIOJb OCH pPAclbUICHHS, HET 3HAYUTENIBHOTO Ocajika >KUIKOCTH. Ecimu B
a’pO30JIbHBIN MOTOK MOMECTUTh KaKOH-JIMOO MpeaMeT, TO BECh MOTOK OTKJIOHUTCS OT CBOEH ocH,
3aMETHO HE OceJlasi Ha TOBEPXHOCTH.

[Ipy 1I0XOM pacHbUIEHUH JKUJIKOCTH a’pO30JIbHBIM  (pakesn MpeacTaBiser coboil
pa3peKeHHbIH MOTOK, 3aMETHBI OTAENbHbIE KPYITHbIE KaIlIH, U T.1I.
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B 3aBucuMocTH OT KadecTBa a’dpo30jsl CIEAyeT W3MEHHTH JTO3UPOBKY IIpemapara: ecliu
a’p030Jib UMEET HU3KYIO AUCIIEPCHOCTD, I03UPOBKY CIEAYET YBEIUUUTh.

Uucmo TouYeK BBEACHUS adpO30Js JOJHKHO OBITh TAKOBO, YTOOBI OJHA TOYKA BBEICHUS
npuxoaunack Ha 300 m.

Hcnonvzoeanue aspo3onbHbIX 2eHepamopos 01 0e3uHGeKyur OmKpulmou MecmHocmu

PexoMeHnayembie ycloBuUs a3p030JIbHOM 00pabOTKH MECTHOCTHU:

1. CxopocTb BeTpa:

a) mpu 00pabOTKE OTKPHITHIX MPOCTPAHCTB - 0,5-2 m/c.

0) npu o6paboTke J1ecoB - 3-5 m/c.

2. Jlyuiiee Bpemsi 17151 MPUMEHEHUS a3p0o30JieH - paHHee YTPOM U Beuep;

3. Yder penbeda MECTHOCTH;

4. O6paboTKy MPOBOJIUTHh C HABETPEHHON CTOPOHBI, MEpeMeIias IeHePaTop MO YIIIOM 45°-
145°  BeTpy. Pacxox XMMHKAaTa PACCYHTHIBAIOT B KIIOTPAMMAX WIIH JIHTPAX HA SIMHUIYY BPEMCHHL.
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2. MeToauyeckue yKa3aHus M0 BbINOJHEHHUIO JIAOOPATOPHBIX PadoT

2.1 JIaGopaTopHuas padora 1 (JIP-1). (2 yaca).
Tema: «Apxumexmypro-niaHupo8oUHble PEUEHUS. HCUBOMHOBOOUECKUX NPEONPUSIMUIL

2.1.1 Heap padorbl: O3HAKOMUTBHCS W M3Y4YUTh: Ha3HAu€HHE, BHUJbI, pa3Mepbl MUYECKUX (epMm;
TpeboBanuss k HMx mnaHupoBKe: (300TEXHUYECKHE, €. IMpOTHUBONOXKapHble). llocTpoiiku s
COJIEp>KaHUs )KUBOTHBIX; )KUXKY IPOU3BOJICTBEHHBIX IPOLIECCOB, IPUMEHIEMbIX Ha (pepmax.

2.1.2 3agauu padoThI:

1. Onwucars Ha3HAYeHUE, BUJI, Pa3MEPHI, KOHLIEHTPALMIO M CIIELUAIN3ALUIO (PEPM U KOMILIEKCOB.
2. HauepTuTs reHmian Gpepmsl (CM. IPHIIOKECHHS).

3. Hayeptuth mIaH-pa3pe3 KMBOTHOBOIYECKOTO IIOMEMIECHUS (CM.IIPUIOKEHNUS).

4. Jlate cXeMy IPOM3BOACTBEHHBIX IPOLIECCOB HA KUBOTHOBOJUECKUX OOBEKTaX.

2.1.3 llepeyenb NpuOOPOB, MATEPUATOB, HCIOJIB3YeMbIX B J1a00paTOPHOIi padoTe:
1. Meronuueckue yka3aHus

2. [Inakatsl

3. MakeTsl

2.1.4 Onucanmue (xox) padoThbI:

Buabl u kinaccupurkanus pepM M KOMILUIEKCOB, HX KOHIEHTPAIMS U CHIEIHAJIN3 AU
Kusomnosooueckue @epmbi - OITO  CHEHUUATU3UPOBAHHBIE  CEIHCKOXO035HCTBEHHbBIC
NpEeANpUsITHs, TPEJHA3HAYEHHbIE JJIs BbIPAIIMBAaHUS CKOTA M IMPOU3BOJICTBA IMPOAYKLHH
JKMBOTHOBOJICTBA.
Kusomnosooueckuii komniexc - TPEANPUITHS, TpPEIHA3HAYCHHOE IS PaBHOMEPHOTO
KpYIJIOrOJOBOTO IIPOU3BOACTBA MPOAYKIIUN HA OCHOBE IPUMEHEHHSI IPOMBIIIJIEHHON TEXHOJIOTUH.
J’KuBoTHOBOUECKHE (PEPMBI U KOMIUIEKCHI ACTSAT Ha CIEAYIOUINE BHU/IbI:

- 10 Ha3HAYCHHWIO - TIUIEMEHHBbIE W ToBapHble. Ha T1uieMeHHBIX ¢depMax yaydmarT
CYLIECTBYIOIIME W BBIBOASAT HOBBIE NOPOABI KMBOTHBIX, HAa TOBAPHBIX - IPOU3BOMIAT
YKMUBOTHOBOJAYECKYIO MPOIYKIIHIO;

- 110 MOJYMHEHHOCTH - KOMILIEKCHI peCIyOIMKAaHCKOTO M MECTHOTO 3HAUYEHHUS;

- mo (¢opMe COOCTBEHHOCTH - TOCYIapCTBEHHBIE, TOCYJapCTBEHHO-  KOJXO3HBIE,
MEXKOJIXO3HBIC, KOJIXO3HBIC,

- 10 HCTOYHUKAM IIOCTYIUIEHHS KOPMOB - Ha NPHUBO3HBIX KOPMAax M3 TOCYJapCTBEHHBIX
peCcypcoB U Ha KOpMaxX COOCTBEHHOT'O MPOU3BOJICTBA;

- 10 OCHOBHOM CIELHATU3ALMHU - MO MPOU3BOJCTBY MOJIOKA, TOBSAJIMHBI, CBUHUHBI, LIEPCTH,
SIUII | T.J.;

- 110 ypOBHIO crequaimmn3angn - € 3aKOHYCHHBIM TCEXHOJIOTUYCCKUM IHUKIIOM HIIN
CHEIUATU3UPOBAHHBIE HA OTJEIBHBIX CTAAUSAX TEXHOJIOTMYECKOTO IIUKJIA;

- IO pa3Mepam - MEJIKUE, CPETHHUE, KPYITHBIE;

- 10 BUAY COJEpKalIUXCs KUBOTHBIX - (DEpMBbI KPYITHOT'O POraToro CKOTa, CBUHOBOJYECKHE,
OBOIIEBOTYECKHUE, ITUIIEBOTUECKUE, 3BepO(EepMBI U Jp.

Pasmepst  ¢depm KonmeOMIOTCS B 3aBUCMMOCTH OT Ha3HA4YCHUS, CHCIHATH3AINH,
KOHIIEHTPAIIUH, crioco0a cofiep>KaHusl M HaXOAATCS B TIpeienax yka3aHHbIX B Tabmuie 1.1.

Konyenmpayusa cenvckoxosaiicmeenno2o npouseo0cmea - IpoIecc COCPe0TOUEHHsI CPEICTB
MIPOM3BOJICTBA, paboyell CuiIbl, MPOU3BOJCTBA MPOTYKIIMH BO BCE KPYIHbIE MPEAIPUITHS.
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3HAaYMMOCTh KOHILIEHTPAIIMH YETKO MPOCIIEKUBACTCS B CBUHOBOJACTBE U NTHULIEBOJACTBE. Tak,
Ha KPYNHBIX nTunehadbpukax MPOM3BOAUTENBHOCTE TpyAa B 3..4 pas3a BHIIIE, a IPOU3BOACTBO
cenbxo3npoaykiuu Ha 40...50% ®uii$e, yem Ha Menkux nrunedepmax. AHAJIOIMYHO HA KPYITHBIX
CBHHOBOJYECKUX MPEATPHATHIX.

Tabnuya 1.1
Pa3mepsl KoMITIIEKCa IO TTOTOJIOBBIO,

Crernuanu3aius KOMILIICKCOB TBIC. TOJI

MEJIKHE cpenHue KPYITHBIC
1 .ITpon3BoCTBO MOJIOKA 0,4 0,8+1,2 1,6+2
BripamuBanue peMOHTHOTO MOJOAHSKA 1/2 3 6;9
[Ipou3BOACTBO TOBSAIMHBI IPU OTKOPME 3 5+6 10+12
2.CBUHOBOYECKUE MIPEATPUSITHS C 3:6;12 24:25 108;216
3aKOHYCHHBIM IIPOM3BOICTBCHHBIM
IIUKJIOM
PenpoykTrBHBIC 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 IltunedaOpuku, B TOM YUCIIE:
KYpBI-HECYIIKH 50 100;600 1000
IBITUISTa-OpONIIepBI 300 600 10000

Cneyuanusayusi TpOU3BOJCTBA BbIpaxkaeTcs B 000COOJEHHM OTpaciieil U MPOU3BOJICTBA C
LIEJIBIO BBIITYCKA MPOIYKIIMU OJHOTO BHUAA.

[Ipu cneunmanu3amuu dPQPeKTUBHEE MCHOIB3YIOTCS TEXHOJIOTUYECKOE TOOPYIOBaHHE,
MepeoBble TEXHOJIOTMM M HaumboJiee COBPEMEHHBIE METOJIbI OpraHW3allud TMPOU3BOJICTBA. B
YKUBOTHOBOJICTBE Pa3IMUalOT CeNyIomre (popMbl Crieluanu3alii: oTpacieBas, BHyTpHOTpacieBas,
X03UCTBEHHAs U BHyTpUQepmepcKast.

OtpacneBast (MexKoTpacieBasl) CHEI[HalM3als OCHOBaHA HAa pa3lelCHUH TPyAa MEXAY
KUBOTHOBOJAYECKUMU OTPACIISIMHU.

XO354UCTBEHHAS CIlELUaNu3alus OpeayCcMaTpUBaeT pa3eieHUE TPyla MEXAY OTACIbHBIMU
CEJIBbCKOXO3SMCTBEHHBIMA TPEANPUIATUIMA OrPAHUYEHUE BHJIOB MPOIYKLIHMH, MPOU3BOJUMON B
KaXJ0M Xxo3dicTBe. PasnenmeHue Tpyna pacnpoCTpaHseTcs HE TOJbKO Ha OTAEIbHBIE BUJBI
npoaykuuu (TIpeIMeTHasl CIlenuanu3alusa), HO W Ha OTACNbHBbIe (a3bl MPOU3BOJICTBA, pPAHEE
BBHITIONHSIONIUECS B OJHOM XO3SIICTBE, a Hepeako W Ha ofHoil ¢depme. Hambonee mmpoxo
CTaIUUHYIO CIEHHATN3AINIO0 MPUMEHSIOT B CKOTOBOJICTBE. 371€Ch OTIIENbHBIE MPOU3BOICTBEHHBIE
(a3pl POM3BOJICTBA BBHIICTSIOT B CAaMOCTOSITENBbHBIC MPOM3BOJACTBA, B CBS3U C 4eM 00OpasyroT
XO3SIMCTBA, CHEUUAIM3UPOBAHHBIE HAa MPOU3BOJCTBE MOJOJHSAKA, JOPAIIMBAHUM U OTKOPME
MOJIOHSIKA.

Buympuxozaiicmeennas cneyuanuzayus - pasgeNeHUM Tpyda MEXIYy OTACIbHBIMU
MOJpa3IeICHUSIMA BHYTPUXO3MCTBEHHOIO MPEATIPUSITHUSA.

Paznu4aroT Tpu OCHOBHBIE (POPMBI BHYTPHUXO3SIMCTBEHHOHN CHEIMATN3alUNA: KOMIUICKCHAS,
NpeaMeTHas1, CTaAuiHasl.

[Ipy KOMIUIEKCHOHM chenuaau3alid B HECKOJBKUX (HampuMep, B TPeX) OTIACICHHIX
XO3SIICTBA COYETAKOTCS IPOU3BOACTBA MOJIOYHOI'O KMBOTHOBOJICTBA, KOPMOBBIX KYIBTYD,
OBILIEBO/ICTBA.
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Ilpeomemnas cneyuanuzayus - TPOU3BOJACTBO B XO3SAHCTBE OJHOBPEMEHHO MOJIOKA,
CBUHUHBI, KapTO(des 1 OBOILEH.

CranuiiHyto NIPUMEHSIOT B d)KUBOTHOBOUECKHUX U MTULIEBOTYECKUX XO3SHUCTBAX.

Buympugepmepcrkas crienmanuzainys npeAycMaTpUBaeT pasleieHHe Tpylda BHYTPH
KUBOTHOBOJUECKUX (hepM (KOMIUIEKCOB) M BBIPAXKAETCS B Pa3MENICHUH KaXXIOW MOJIOBO3PACTHON
IPYMIbI )KUBOTHBIX B OTJICJIBHOM MOMEUICHUH U 3/ITaHUH.

I'enepanbHblii IJ1aH (pepMbl U TPEOOBAHUSA K €I0 POEKTUPOBAHUIO

3eMenbHBIM yYacTOK I CTPOUTENHCTBA (pepMbl BEIOMpAETCS Ma POBHOW WM C HEOOJIBIIUM
YKJIOHOM (3...5) TeppuTOpUH, UMEIOIIEN CTOK AJIs JOKAEBBIX U TAJBIX BOJA. YUaCTOK Pa3MEIIAETCs C
MIOABETPEHHOM CTOPOHBI OTHOCUTEIBHO >KWJIOIO MAacCHhBa, M JIOJDKEH OTCTOSITh OT HEro Ha
paccrosiuuu He MeHee 200 M s pepMbl KPYITHOPOTaTOrO CKOTAa M CBUHOBOJYECKOW; 150 M s
oBIeBOAUYeCcKOM 1 500 M - ITUIIEBOAYECKON (PEPMBI.

®epMma pacriosiaraercs 1o pesbedy HUKE )KMIIOTO CEKTOpa, a B Ipejeiax €e TeppUTOpuu
MPOU3BOJICTBEHHBIE  TMOCTPOMKH  BO3BOAST HKXKE BCIHOMOTaTelIbHBIX (32  HCKIIOYEHHEM
HaBO30XPaHUJIMIIA).

BoIrynbHbIE JBOpPHI pa3MEIAOT Ha 0YKHOM CTOPOHE MOCTPOEK. YPOBEHb IPYHTOBBIX BOJ
HaXOJUTCs HA TIIyOuHEe He MeHee 2.2,5 M.

[Ipu pabote Hax mpoekToM QepMbl 0c000€ BHUMAHHE YICNAIOT T'eHEpaIbHOMY ILIaHY,
KOTOPBIN SIBJIIETCA OJHOW U3 BAKHEUINMX YacTel MpoekTa coBpeMeHHOU (epmbl. Ha renepaibHOoM
IJIaHE HAHOCAT TEXHOJOTMYeCKHe 30HbI (hepMbl, MOKa3bIBas pa3MEIIeHHEe Ha HHUX IOCTPOEK U
COOPY)K€HMM, TpPAaHCIOPTHbIE KOMMYHHKAllUM, WHXXEHEpHbIE CeTH (JIMHUU BOJOMPOBO/IA,
KaHaJIu3alluu, YJIEKTPOCHAOKEHUS U T.11.).

[Ipy DpOEKTUPOBAHMM TIEHEPATBHOrO IUIAHA HEOOXOAMMO I0Jb30BAThCsl CaHUTAPHO-
CTPOUTEIBbHBIMU HOPMaMH U MPABUJIAMHU, CAHUTAPHBIMH 300T€XHUYECKUMHU U MTPOTUBOIIOXKAPHBIMU
HopMamu, umetomumu cuiny I'OCTos.

TpeOoBaHusl K OTAEJIbHBIM 3JIEMEHTaM 31aHUAM

’KvBOoTHOBOUECKHE TOMEUIEHHS] HEOOXOJUMO CTPOMTH Ha y4YacTKE, MMEIOLIEM IMPOYHBIN
OJTHOPOJIHBIN CYXOH TPYHT, C OCaAKOM MO/ 3/1aHueM He Oonee 2-3 cM.

Dynoamenm 30aHUS TOJKEH NMPOTUBOJCHCTBOBATH JEHCTBUIO BIard U HU3KUX TEMIIEpaTyp
U JOJITOBEYHBIM.

DyHIAMEHTBI JENIal0T HEMPEPHIBHBIMHU (JIEHTOYHBIMU) TIO MEPUMETPY BO BCEX CTEH WIIU
MPEPHIBUCTHIA B BHUAE OTAENBHBIX CTONOOB. HauMeHblnas BbICOTa IOKOJS (BEPXHSIS 4YacTh
¢yHnamenTa, Bo3BblIatomasics Hax 3emiei) 20-30 cm. YToObl MNperoXpaHUTh CTEHBI OT
YBIQXKHEHUS, HAa BHYTPEHHEH MOBEPXHOCTH MEXAY CTEHAaMH U I[OKOJIEM MOMEMIAI0T
MapOU3OJISILIMOHHBIN CI0M U3 BOAOHEIPOHUIAEMBIX IJIEHOYHBIX MOKPBITUH (TOJIb, pyOepoun).

Cmenbt BO3BOIAT W3 CYXHMX, IPOYHBIX, HE3aMEp3alOUINX, MAaJOTEIIONPOBOAHBIX,
JIOCTaTOYHO MOPUCTHIX U C XOPOIIEH BO31yXONPOHUIIAEMOCThIO MaTepHaioB. TakUMHU MaTepuataMu
MOJKET OBITh KepaM3UTOOETOH, KUPIINY, )KeNe300eTOHHBIC MaHe . JIydIIuMu B TeIIOTEXHUIECKOM
OTHOIIIEHUH SIBJISTFOTCS JIETKHE WITN

KPYITHOIIOPUCTHIE OETOHBI (SIUEUCTHIN OETOH).

OxHa o0ecrieunBarOT €CTECTBEHHOE OCBEILIEHNE TTOMELIEHH, HO KaK Hapy>KHOE OTrpakJeHHe
OHM TMPOIYCKAIOT 3HAYUTENIbHOE KOJIMYECTBO TEIMIOThl. OKHA C JBOMHBIMU paMaMH JENal0T B
POAMIIBHBIX OTIIEICHUSAX, MPO(OUIAKTOPHUIX, CBUHAPHUKAX- MATOYHUKAX. JTO COKpaIlaeT MOTepH
TerIoThl, Ha 70% U yIydIlaeT OCBEIIEHHOCTh MOMEIICHUHN 32 CUeT YMEHbIIIEHUsT 00pa30BaHU JIb/Ia
CTeKJIax.

Ilomonxu nenaroT U3 MaTepUaIOB HU3KON TEIUIONPOBOJAHOCTBIO U BHICOKOW BJIArOEMKOCTBIO.
Jlydmmii maTepuan - 1epeBo.

Ilonvr mogHUMAIOT HAJl ypoBHEM 3eMiu Ha 15-20 cm, HacTWias MX HEMOCPEACTBEHHO Ha
yTpaMOOBaHHBIM TPYHT H  BIArom3oJAIMOHHBIN  cioil. [loaer  OBIBaIOT  TIIMHOOWTHEIE,
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rIMHOLIeOCHOYHBIE, IepPEeBIHHBIC, KUPIMYHbIE, OETOHHBIE, acaibToBBIe.. B mocnenyiomniee Bpems
NPUMEHSIOT HOBBIE KOHCTPYKIIMM - W3 OHUTYMHHHM3HPOBAHHBIX M KEPaMHUYECKUX IUIHT,
noIMMepOeToHa, KepamM3UTOOeTona, pEe3WHbI, YyryHa, CTalld, KeJe300€TOHa, IUIACTMACCHI,
arponopu0eToHa.

[Tonsr u3 arpomopuberona Hambonee 3(p¢GeKTUBHHI B KOPOBHMKAaxX W CBUHapHUKax. [lo
TEIUIO3AIIUTHBIM CBOMCTBAM U MIPOYHOCTH OHH MTPEBOCXOJIAT JICPEBSIHHBIC MOJIBI.

KpoBns nemaercss w3 skenesa, mmdepa, ydepenuibl, pyodepouna, Kamplma, mensl. [Ipu
YCTPOMCTBE KPBIII HEOOXOIUMO YUYUTHIBATH TPEOOBAHUE - BBIICPKUBATH TSHKECTh CHEKHOTO
MOKPOBA.

B kauecTBe yTeruiMTensi HCIOIb3YOT CTEKIOBATY, MOJUCTHPOJ, IEHOIIACT, GUOPOIHT U Ap.
Matepuansl cioeMm 12...18 cm. C 1enpr0 MoKapHOH O€30MacHOCTH I COBMEIICHHON KPOBIIU
NPUMEHSIOT OTHECTOHMKHME MaTephalibl: acOOIIEMEHTHBIC BOJIHUCTBIC IUIMTHI, PYJIOHHBIC,
apMUPOBAHHBIE CTEKIOMATEPHAIIBI.

Bopoma w nBepu JOJKHBI OBITh IIOTHBIMH, YTEIUICHHBIMH W XOPOIIO NPUTHAHHBIMH.
Boporta o6opyayroTr tTamOypamu, 3alIUIIAIONIIMU TOMEIIEHHE OT MPOHWKHOBEHUS B HEr0 3UMOM
XOJIOAHOTO BO31ayXa. Pa3Mmepbl JODKHBI 00eCreYrBaTh OBICTPBIA BBIXOJ[ JKUBOTHBIX B Ciydvae
MoJkapa ¥ CBOOOIHBIN MPOE3 MAIIKH JJIS pa3iadd KopMa.

OcHoOBHbBIE H BCIIOMOTaTeJIbHbIE MOCTPOIKH JKMBOTHOBOAYECKHUX X031 CTB

Kaxnas ¢epma npezncraBiser coOOil €AMHBIM CTPOUTENIBHO- TEXHOJIOIMYECKHH OOBEKT,
BKJTIOYAIOIIUI B c€0st OCHOBHBIE H MTOJICOOHBIC M BCIIOMOTATEIIbHBIC IOCTPONKH U COOPY>KEHHS.

K OCHOBHBIM NPOM3BOACTBEHHBIM IOCTPOMKAaM M COOPY’KEHUSAM OTHOCST IOMEILEHUs AJIs
KUBOTHBIX, POIWJIbHBIE OTAEJICHUS, BbIIYIbHO-KOPMOBbBIE IUIOLIAAKH, JOWIbHBIE 3aJIbl C
IIPEIJOUIIBHBIMH IIJIOLAIKAMHU, ITYHKTBI HCKYCCTBEHHOI'O OCEMEHEHUSI.

I1o0coOHbIMYU W TIDOWM3BOJACTBEHHBIMH ITOCTPOMKAMHU CYHTAIOT KOPMOIEXa, ABTOBECHI,
KaHaJIM3alluu, COOPYXKEHMs JJsl BOJOCHAOKEHMs, 3JEKTpPO M TEIUIOCHAOXEHUs, BHYTpPEHHUE
Mpoe3abl C TBEPABIM TOKPBHITHEM W OTpPaHWYEHUs (epMbl, KOPMOXPAHWJIMINA, HABO30XPAaHUIIA U
IUIOLIA/IKH JIUISl XPAaHEHUSI TEXHUKH.

K BcrmoMmorarenbHBIM OTHOCST ClyK€OHble U ObITOBbIE mNoMmelleHus. s conep:kaHus
CEJIbCKOXO3SMICTBEHHBIX: JKMBOTHBIX IPEAHA3HAYEHbl KOPOBHMKH, TEISATHUKH, CBUHAPHUKH,
OBYApHH.

Koposnuku coopyxarot Ha 200 1 400 rosoB AU NPUBA3HOTO U OECIIPUBSI3HOTO COACPIKAHUS
KUBOTHBIX.

[Ipy NpUBSA3HOM COJEpKAHUM KaXKI0€ JKUBOTHOE HAXOAWTCA B OTIEIBHOM CTOMIIE,
000pYIOBAaHHOM TMPUBS3bIO, KOPMYIIIKOM, aBTOIMOMJIKON, CUCTEMONW MEXaHW3alluh pa3faddl KopMma,
yJlaJeH!s HaBO3a U JOEHUS; HOpMa IUIOIIAH 10j1a JUIsl OAHOM KOpoBHI § ... 10 M.

[Tpu OecripuBS3HOM COJIEpP’)KaHUU BHYTPHU MOMEILIEHMS YCTPAUBAIOT JIOTOBO, IJI€ OT/bIXaoT
KUBOTHbIE. B mpeznenax joroBa yCTaHAaBIMBAIOT I'PYIIOBBIE aBTOIOWIKH; HOpMa ILIOIIAIH I10JIa
JUIsL OJTHOM KOpOBHI 3...6 m2. JKHBOTHBIX KOpMAT Ha KOPMOBOHM HWJIM BBITYJBHOW IUIONIA/IKE BHE
MOMEIICHUS, J0ST B MOJIOYHO-TOUJIBHOM OJIOKE, KOTOPBIH OOBIYHO pa3MeIIaeTcsi B MPUCTPOUKE,
MIPUMBIKAIOIIENH K KODOBHHUKY.

[IupokorabapuTHble KOPOBHHKHM HMMEIOT pasMmepbl oT 72x21 po 114x27 M, B HHX
MPEeTyCMOTPEHBl LIMPOKHUE TMPOXOAbI I Mpoe3da MOOWIBHBIX KOPMOpPA3JIaTYMKOB W MOHTaXKa
JPYTHUX MalllMH C IEJIbI0 KOMIIJIEKCHOW MEXaHU3alui POM3BOACTBEHHBIX IIPOLIECCOB.

Tenamuuku cTposAT, Kak npasuio, Ha 200 royioB, coBMeENas UX C POJUIBHBIM OTIEICHUEM.
Tenar B Bospacre no 10... 14 nHel coxepx aT B HMHAMBUAYAIbHBIX KIETKAaX H30JIMPOBAHHOIO
npodunakropus, 10 ABYX MECSIEB - B TPYIIOBBIX CTaHKaX Ha 4...6 TOJI. U cTaplle IBYX MECSIIEB - B
rpynnoBbix craHkax Ha 10... 15 roim. B OTKOpPMOYHBIX XO3sIiCTBaX KpYyNHOI'O pOraToro CKoTa
MOJIOJTHSIK COJIEp)KaT OECHpHUBA3HO M pa3MemarT B cekuusx mo 50... 60 >XUBOTHBIX OIHOTO
BO3pacta (¢ HopMO# omaau nojia 3,5... 4 M B pacuere Ha OJIHY TOJIOBY).

Ceunaprukuy TOIPa3AESAI0OT HA CBUHAPHUKU-MAaTOYHUKN U CBUHAPHUKHU- OTKOPMOYHUKHU.
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B cBuHapHHKax-MaTOYHUKAX COAEPKAT XOJOCTBIX M CYMOPOCHBIX MATOK B TPYMIOBBIX
CTaHKaX MO TPH MATKHU C MOPOCATAMH J0 JBYXMECSIYHOIO BO3PACTa U MHIUBUAYAIbHBIX CTAaHKaX I10
OJIHOM MaTKe C MOpOCSATaMU JI0 JIBYXHEAEIbHOro Bo3pacTa. THIOBBIE MPOEKThl CBUHAPHUKOB-
MaTOYHMKOB pa3paboranbl Ha 50 m 100 cBuHOMAToK. JKHMBOTHBIX KOPMST M3 KOPMYIIEK,
YCTaHABIIMBAEMbIX B CTAaHKaX CO CTOPOHBI MPOXOJA M 3aMOJHIEMBIX KOPMOM U3 MOOWIBHOTO
KopMmopa3zaatunka. HaBo3 u3 craHkoB crpe0aroT B keio0 U KOHBEHEepoM yAassioT U3 MOMEIIEHUS B
HABO30XPaHWINILIE WU TPAHCIIOPTHOE CPEICTBO.

Ceunapnurxu-omxkopmounuku Ha 1000,2000 m 3000 ron. miIaHUPYHOT B 3aBUCHUMOCTH OT
Croco00B cojepKaHMsI M THUIOB KOPMJICHHSI CBUHEH. [Ipu KpymHOTpPYyNIoOBOM O€3BHITYIEHOM
COJIEp’)KaHUU C KOPMJICHHEM CBUHEH CyYXMMHU U 3€JI€HBIMH KOpMaMH BHYTPU CBHHApHUKA-
OTKOPMOYHHUKA pa3MEIIAI0T CTalMOHAPHBIA KOPMOpA3/JaTYMK, aBTOMOWJIKA U MOJ pPEUIeTKaAMH -
KOHBelep s ynaneHus HaBo3a. OcTalbHOE MECTO B CBHHAPHUKE OTBOJAT mMoj Jjoroa. Hopma
IUIOIIAIM Hoja Ha ojaHo kuBoTHOe 0,65...0,7 MZ, 13 KOTOpoi Ha joroBo npuxonaurces 0,45... 0,5 M.
[Ipu kpynmHOrpyNnmoBoM CBOOOHO-BBITYJIBHOM COJIEPKaHUU M TMOJIY KHUAKOM KOPMIJIEHUU CBUHEH
BCS TUTONIAIb CBUHAPHUKA TIPEIICTABISIET COOO0M JIOTOBO, @ KOPMSIT KHUBOTHBIX U3 CAMOKOPMYIICK B
«CTOJIOBBIX).

HaBo3 yOmparoT TOJNBKO C BBITYJIBHBIX: IUIOHmAM0K. Hopma momanun mownra Ha OIHO
kuBoTHOE 0,2...0,4 M° B 3aBHCHMOCTH OT BO3PACTHbIX rpymnm. [l BbIXOJa CBUHEW Ha BBITYJIBHYIO
IUIOLIA/IKY M «CTOJIOBYIO» YCTPAUBAIOT JIa3bl U3 pacueTa oJuH Jia3bl pazmepoM 70x70 cm Ha 200 rom.
Bpu wmenkorpynmnoBoM 0e3BBITYJIBHOM COJEPKaHUHU, XapaKTepHOM I >KMBOTHOBOJYECKHX
KOMIUIEKCOB NPOMBIIIJIEHHOTO TUIIA, CBUHEN pa3zMmeriatoT rpynnamu 1o 20.. .30 B cTaHkax.

OByapHU CTPOAT ISl NACTOMIIHO-CTOWIIOBOTO COAEPIKAHMUS OBEL, €CIM HEeT 3UMHHUX
nactoum. OBYapHU BHYTPU MACIAT MEPEropojJKaMH Ha IOMEIICHHS, TJIe COJACPKATCS pa3HbIC
TpyNIbl U KaTeropuu oBell. Hopma miomaay noja Ha OAHO KUBOTHOE, M"*: OBLIEMaTKy MpU OKOTE -
1,1...2,0, 6apana - 1,8...2,5, Banyxa - 0,7...0,9, monognsika - 0,6...0,8. Kopma pa3znarot MOOUIEHBIMU
WM CTAallMOHAPHBIMU KOpMopa3aaTdyukamu. HaBo3 ¢ coloMeHHOM MOACTUIIKONW yOUparoT OJUH-ABa
pasa B roj ckpebkamu OyJib103epamu.

[Ipu BBIOOpE THUIMOBOTO TPOEKTAa MPOU3BOJACTBEHHOTO 3[aHHUS MPEIyCMaTPUBAIOT
CIIEqyIOIMe 300TEXHUYECKHE M WHXKEHEpHble TpeOOBaHUsS: NPUMEHEHHE MPOrpPECCUBHOMN
TEXHOJIOTUU COJACPNKAHHUSI U KOPMIICHUS >KUBOTHBIX, MOBBIIICHUE MPOU3BOJUTEIHHOCTH TpyJda H
CHUKEHHUE CEOECTOMMOCTH MPOIYKIIUU, BHEIpeHUE 2P (HEKTUBHEN MEXaHU3AIINH.

O0masi xapaKTepuCTHKA MPOU3BOJACTBEHHOI0 MpoLecca

[Tpon3BOACTBEHHBIH MpOILIECC - COBOKYITHOCTH OIEpalfii, CBA3aHHBIX MEXIy cO0O0M Io
BPEMEHHU, MECTY U HA3HAYEHUIO, [TOCIICI0BATEILHOE BBIIIOIHEHUE KOTOPBIX MPEBPALLAET UCXOIHBIN
MIpeAMET TPYAA B KOHEUHBIA TPOIYKT.

OCHOBHOI NPOU3BOJCTBEHHBIM NPOLIECC B KMBOTHOBOJCTBE IIO CBOEH IMPHUPOAE SABIAETCSA
OMOJIOTMYECKUM, I[03TOMY OOIIas NPOAOKUTEIBHOCTh €ro ONpENeNsercs INTEIbHOCTBIO
MocJeIoBaTeNbHO MpoTeKaromux ¢a3  (QU3MOIOTHYecKoro pa3BUTHA. Tak, B  MOJOYHOM
CKOTOBOJICTBE BBIJEIISIFOTCS TEXHOJIOTHYECKHUE PA3JIMYHBIE MPOLECCHI: COJEPKAHUSA TOMHBIX KOPOB
(IpOMBILIUIEHHOE JOHWHOE CTag0) B OCHOBHOM IIPOM3BOJICTBEHHOM IIOMEIIEHUH - KOPOBHUKE,
CoJIep’KaHue CyX0-CTOMKHUX KOPOB B OCOOOM OT/AEJIEHUU KOPOBHHMKA WIJIM B OTJIEJIbHOM IOMEIIEHUH,
COJIepKaHUE CTEIBHBIX KOPOB B POJIUIIBLHOM OTACIIEHHM, COJIEpKAaHUE HOBOPOXKICHHBIX TEJAT B
npodunakropuu (15...20 gueit).

OCHOBHOI TPOM3BOACTBEHHBIN MPOILECC MPEACTABIsET cOO0H COBOKYNMHOCTh LUKIMYECKH
TTOBTOPSIFONITUXCST  OMOJIOTHUECKUX TIPOIIECCOB pa3HOM AesTenbHOCTH. Kaxaplii OMOJOTHYECKHiA
IIPOLIECC pPAaCCMATpPUBACTCd B 300MHKEHEPHOM YacTU TEXHOJOTMM C LEIbI0 OIPENCIICHUs
300BETEpUHAPHBIX TPEOOBAHUN K CHUCTEME MJIM TEXHOJOIHMH, a TaKKe K CPeJCTBAM HMHXKEHEPHO-
TEXHUYECKOT0 0OecreueHusl.
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Bce mporecchl B KHMBOTHOBOJACTBE IMOJPA3ACISIOT Ha OMOJOTMYECKHE, TEXHOJIOTUYECKHUE,
TPAHCHOPTHbIE, YHEPreTUUECKUE, HH(POPMAIIMOHHbIE U KUOEPHETUUYECKHE.

[Io BuAy TOTOKOB pAa3IMYalOT MPOIECCHl: HEMOTOYHBIE HENPEpPBIBHBIE, IOTOYHO-
HenpepbIBHbIE (LUKIMYECKUE) U IIOTOYHbIE ITPEPBIBHBIE (aIEPUOAUYECKHE).

K nomounvim nenpepuignvim OTHOCATCS, INIaBHBIM 00pa3oM, OMOJIOTMYECKHE IMPOLIECCHI C
JUINTENIbHBIMU ~ IIUKJIaMHM, HalmpuMmep, MPUPOCT KUBOW  Macchl  KMBOTHOIO  (TIpUBEC),
BOCIIPOM3BOMTENIbHbBIE TPOLECCHl (CTENBHOCTh, CYMOPOCHOCTH), OTpacTaHWE IIEPCTH Y OBeIl,
IpoIecc MOJIOKOOOPa30BaHUs U APYTHeE.

K nomounvim nenpepviénvivm OONBIIMHCTBO TEXHOJIOTMYECKHX MPOIECCOB, LUKIMYECKU
MOBTOPAIOLIUXCS B Mpe/ieNnax ONpeleseHHOIo MHTepBaia BpeMeHu. Hampumep, B TeueHHe CyTOK
CTPOr0 INMKIUYHO TPOTEKAIOT TMPOLECCHl KOPMJICHHS, JOEHHUS U JApyrue, OOyCIIOBICHHBIE
pacropsKoM JHs pepMmbl.

B 3aBucuMocTM OT TpUPOABI 3BEHBEB, COCTABISIOMIMX  OHMOTEXHUYECKYIO  HIIU
TEXHOJIOTUYECKYIO CUCTEMY, TEXHOJIOTHYECKHE ITPOLECCHI AeITCs Ha OrnoTexHonoruueckue, (O-M-
X/C), mpu ocymiecTBIeHHH KOTOPBIX MMEET MECTO HETOCPEJICTBEHHOE BO3ACUCTBUE TEXHHMUYECKUX
CPEACTB Ha XKUBOTHBIX (NTHLy, 3Bepell, mueis); TEeXHUYECKUE - C CHUJIbHBIM B3aUMOJCHCTBHEM C
BHEIIIHEH Cpe/oW NMpH HaJWMYWU MPSMBIX M OOpaTHBIX CBs3el (Hampumep, nepepaboTka HaBO3a,
BEHTWISALUS U JIp.) U TEXHUYECKUE, c1a00 CBsI3aHHbIE C BHEIIHEH cpeioil (IpUroToBJIeHNE KOPHOB B
KOpPMOIIEXE H JIp.).

K nomouno-npepuvignvim OTHOCATCA Ipolecchl nepepabOoTKM MaTepuanoB Ha MAalIMHAX
MEPUOINIECKOTO JICHCTBHA (CMENIMBaHNE KOPMOB, 3allapUBaHUE COJIOMBI U JIp.).

Henomounvie npepuiénvie TpOLECChl OCYLIECTBISAIOTCS HE LUKIMYHO, a alephuoOJUYEcKH,
HampuMep, MOCHUE >KUBOTHBIX, MO MEpe TMOSBICHUS Y >KMBOTHBIX JKaXKIbl, WIH OTOIUICHUE U
BEHTHJIALIUS IOMELEHUH B 3aBUCMOCTH OT [TapaMEeTPOB HAPYKHOT'O BO3yXa.

B cBsi3u ¢ HEOOXOIMMOCTBIO TIEpeMeNIaTh 3HAYUTEIbHBIE KOJTMYECTBO KOPMOB, MOJICTHIIKH,
HaBO3a M CaMMX >XKMBOTHBIX BaXKHYIO POJIb Ha KOMIUIEKCaX WIPAlOT TPAHCIOPTHBIE IMPOLECCHI,
KOTOPBIE OCYIIECTBIISIIOTCS C MOMOIIBIO BHEIIHETO M BHYTPEHHETO (BHYTPHUIIEXOBOT0) TPAHCIOPTA.
BHemHuit TpaHCHOPT peaqu3yeT CaMOCTOATENNbHbIE MaTepUallbHbIe TPY30IIOTOKH, HE CBSI3aHHBIE C
pacropsiIKOM JHS B JKHBOTHOBOJYECKHX IMOMEUICHHSAX. Pa3rpy3ka mepeBO3UMBIX TIPYy30B
MIPOBOJIUTCS B CTAIIMOHAPHBIE EMKOCTH - XpaHWJIMIIA OOJIBIION BMECTUMOCTH.

[To xapakTepy BBIIOJNHSEMBIX pabOT TPAHCHOPTHBIE TPOLECCHl MOTYT  OBITH
cobupaTenbHbIMU (YOOpKe TpaB, KOPHEIIONOB U Jp.), PacIpeaeuTeIbHbIMU (BBIBO3KA yI00pEeHUH
Ha TOJIS, JOCTaBKa KOPMOB CO CKJIajia M Jp.) U COOCTBEHHO TPAaHCIIOPTHBIMU (OTIIPaBKa TOTOBOM
MPOAYKIIMH K MEeCTaM cObITa; JOCTaBKa I'PY30B OT MOCTABIIUKOB U JIP.

K TexHomormyeckuM mporieccaM OTHOCATCS TaKHe, B Pe3yjibTaTe KOTOPBIX MPOUCXOIUT
KayeCTBEHHOE WM KOJMYECTBEHHOE HW3MEHEeHHEe MpeaMeTa Tpyaa. [loaTomy riaBHYK poib B
TEXHOJIOTUYECKHAX TIPOLIeCCax WHKEHEPHO-TEXHUYECKOTO XapakTepa WrpaloT MaTephallbHbIC
NOTOKH. B 3aBUCMMOCTM OT MpPHUHATOM TEXHOJOTHM COJEpX aHUA KMBOTHBIX HaIpaBJieHUE
MaTepUAbHBIX IMOTOKOB MOXET OBITh CaMbIM pa3HOOOpa3HbIM. Tak, MpH CTaMOHAPHOM
pa3MeIeHNH KUBOTHBIX (MPHUBSI3HOM HIIM KJIETOYHOM COJCPXKAHWUU) BCE MPEIMETHI TpyAa (KOpM,
BOJIa, TIOJICTHJIKA U Jp.) TOJAIOTCS K MECTaM PACIOJI0KEHHUS KUBOTHBIX, a IMOJy4aeMbIi TPOIYKT
OTBOJIUTCS OT HUX K MECTy cOopa.

[lpu  OecripuBsI3HOM WJIM  CBOOOTHO-BHITYJIBHOM  COICPKAHWU  CaMH  HKHBOTHBIC
MEPEMEIAIOTCS K CTAI[MOHAPHO PACIIOJIOKEHHBIM MeCTaM 00CTyKMBaHUS (IOMJIbHBIE IUIOLIAIKH,
KOPMOBBI€ CTOJIbI, CTPUTATIHHBIE ITYHKTHI U JIP.).

[To mpoIOMIKUTENBHOCTH IIUKJIOB TEXHOJIOTMYECKUE MPOLIECCHl MOTYT OBITh TAaK)Ke BeCbMa
pazHooOpa3HeiMu. Hawmboniee mmuTenbHbl (HEHAENH, MECSIBI, TOJMbI) TPOIECCHl CBSI3aHHBIE C
BOCIIPOM3BOJCTBOM HJIM OTKOPMOM CKOTa. B TO e Bpems OOJBLIIMHCTBO IPOLECCOB I10
€XKEIHEBHOMY OOCITY)KMBAaHHIO JXUBOTHBIX BEChbMa KPAaTKOBPEMEHHBI, HANpUMeEp, HUKI TOCHUS
KOpOBHI 6.. .8 MMH, pazgada kopmoB - 15...20 muH. u ap. Kpome Toro, cienyer paznuyarb Bpems
OOCITy’)KUBaHHsI OJTHOTO YKMBOTHOTO M TIPOHM3BOJICTBEHHOW TPYIIBI XKUBOTHBIX. C TOUKH 3peHHE
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3¢ (HEeKTHBHOTO WCIIONB30BAHMS CPEICTB MEXaHHW3aIMU HauOOJbIlIee 3HAYEHHWE HWMEIOT TPOIECCHI
IPYMIIOBOTr0 00CITYXKUBAHUS KUBOTHBIX.

Onepanuu MOXXHO pa3leliuTh HAa OCHOBHBIC, BCTIOMOTATENNbHBIE W oOcimyxuBatonue. [lpu
KOMIUIEKCHOU (TIOJTHOM) MeXaHW3alluu BCE IMPOU3BOJICTBEHHBIE MpPOLECCHl Ha (epMme LeTuKoM
BBITIOJIHSIIOTCA CUCTEMOM MaiuH. [Ipy yacTHuHON MeXaHM3alMy MAallMHbl BBIMOJIHSIOT OCHOBHBIE
orepaly MPoU3BOICTBEHHBIX IIPOIECCOB MM OTAEIbHBIX MPOU3BOACTBEHHBIX MTPOLIECCOB.

KoHTposbHbIE BOIPOCHI:
1. CymHOCTb )XMBOTHOBOIYECKOTO OOBEKTA.
2. Yewm ormimuaercs gepma oT KoMIuiekca?
3. IlepeuncinTe MONOKHUTENLHBIE M HETATHBHLIE CTOPOHBI KOHIEHTPALMH U CHENHMAIM3alud
bepm.
4. Kakue TpeOOBaHuUsA, IPEABABISIOTCA K 36MEILHOMY YUACTKY ITPU CTPOUTEIBCTBE (hepMbI?
5. Ha KakoM pacCTOSIHUM JIOJKHBI HAXOAUTHCSA NTULE(GEPMBI OTHOCUTEIBHO HKUIIOTO MACCHBA?
6. Uro noka3bIBAaET Ha reHIuIaHe GepMbI?
7 Ilepeuucnure, 4TO OTHOCUTCS K OCHOBHBIM IPOU3BOICTBEHHBIM MOCTPOHKAM.
8. Jlaiite onpe/enenne MpOU3BOICTBEHHOIO TIPOLECCA.
9. IlepeuncanTe OCHOBHBIE CBOMCTBA CTPOUTENBHBIX MATEPUAJIOB M CAENANTE UX OIPEICICHHUS.
10. Kakue TpeGoBaHus IPEABABIAIOTCA K OCHOBHBIM 3JIEMEHTAM KUBOTHOBOUECKHX TIOMEIIEHUIN?
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2.2 JlaGopaTopuas padora 2 (JIP-2). (2 uaca).

Tema: YcTpoiicTBO U 3KCIUTyaTanus Kopmonpurorosutensusix Mammi: UT'K-30b; A3M-0,8.

2.2.1 Heab paborbl: HM3yuuTh yCTpOHCTBO, mpolecc pabOThl, PETYIMPOBKH M IpaBHIIA
OKCIUTyaTallil HM3MeNbUnuTeNel TpyObIX KOpMOB. M3yduTh yCTPOHCTBO, Hporecc paboOThI,
PETyJIIMPOBKY U MPaBUJIa dKCIUIyaTalluy arperara i IpUroTOBIECHUS 3aMEHUTEIS MOJIOKA.

2.2.2 3agaum padoThI:

N3yunTh Ha3HaYeHHE, 00JaCTh IPUMEHEHHUE U XapaKTEPUCTUKY U3MEJIbYUTENICH.

W3yuuTh yCTPOWCTBO U Mporecc paboThl MALIMH U MX PaOOYUX OPTaHOB.

BbIuepTuTh TEXHOIOTUYECKYIO CXeMY PabOThl U3MENIBbYUTENS] KOPMOB

NI'K-305b.

O3HaKOMHUTBCS C IPAaBUJIAMH IKCILTyaTalluH.

BbINOMHUTE pEryinupoBKY U IPOU3BECTU HACTPOUKY MAIIMH.

OdopmuTts oTUeT.

Noook~owhE

2.2.3 IlepeyeHb NpuGOpPOB, MaTEPUATIOB, HCI0JIb3YyeMbIX B J1a00opaTopHOii padoTte:
n3menpuurens kopmoB UI'K-305b,

arperar AJis IpUroToBIeHUs 3aMmeHuTens moinoka A3M-0,8

yaeOHBIC TTAKATHI,

METOJIMYECKUE YKa3aHUs K pabore,

Ha0Op UHCTPYMEHTOB,

MEpHas JIMHeWKa

2.6.4 Onucanue (xox) padoThbi:

N3menpuurenu UI'K-30b, UT'K-®-4 u UY-®-10 oTHOCATCSA K OCHOBHOM IpyIlIe MallliH IS
u3MenpYeHus rpyosix kopmoB. M3menpuaronuii anmapat UI'K- 305 mtudroBoro tuma, mnoJIHOCTHIO
yHHU(UIMpPOBaHBL M O0ECIEYMBAIOT BBICOKOE Ka4yecTBO HW3MenbueHus. Pabouwmii opran
M3MENBYAIOIIETO  alllapaTa BBIIOJHEH B BHUAEC pPOTOpa-AMCKAa C 3aKpEIUICHHBIM Ha HEM
KJIMHOBUAHBIMHU MITH(TaMu B Tpu psiaa. [IporuBopexyiias yacTh (HETOABMXKHBIN JHMCK) HECET Ha
cebe 1Ba psja IITH(TOB, PACIONOKEHHBIX KOHLEHTPUYHO M BXOJAIIMX B NPOMEXKYTKH MEXIY
mrugramu potopa. Ilpu pabore comoma, MpoxoAss MeEXAy HEMOABUKHBIMA M TOJBUKHBIMU
mTH(TaMI U3METbYAIOIIEr0 YCTPOICTBA, pa3pbIBAaeTCs U PACILEIUISIETCS B0JIb U MONEPEK BOJOKOH.
Tabnuma. 1. Texaudeckast xapakTepUCTUKA U3METbUUTENS

IToxa3arenu NIT'K-30b

Hpous@odumeﬂbHocmb npu usmenlvb4erul, m/u

COIOMbL 0,8
3e1enoll maccol 3

3epHa —
Mowmnocmov npusoda, kBm 30

Hsmenvuarowuu annapam —-
{uamemp pomopa, mm 1000
/[nuna pomopa, mm 82
Konuuecmeo wimugpmos, wim.:

Ha HENOOBUINCHOM OUCKEe 66
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Ha pomope (N008UNCHOM OUCKe) 100
Yacmoma epawenus, Mun 1124

[abapumul, mm:

/[nuna 3325
[ upuna 1350
Bvicoma 3500
Macca, ke 1320

N3menpuntens rpyosix kopmoB UI'K-30b npeanasHaueH A M3MEIbUYEHUS COJIOMBI, CEHA,
CYyXMX KYKYpPY3HBIX CTE€OJel M Jpyrux rpyObIX KOPMOB C pacHICTJICHHEM HX BJIOJIb BOJIOKOH,
npumensiercs Ha pepmax KPC.

UI'K-30b wumeer 0607blIyl0 MNPOU3BOAUTEIBHOCTh, H3MENbYAET COJOMY IOBBIIICHHOM
BnakHoct (mo 30%) u oOecmedrMBaeT BBICOKOE KadecTBO U3MEIbYCHHS. VI3MeTb4YuTeh
BBIIYCKAE€TCA B JIBYX MWCIIOJIHEHMAX: HaBecHOW - Ha Tpaktop «bemapyce» — UI'K-30b-1 u
CTAIlMOHAPHBIHN, ¢ TPUBOOM OT 3ekTpoasurarens — UI'K-30b-2.

W3menpuntens (puc. 1) COCTOMT W3 CBAapHOW pambl, HA KOTOPOH KpEmsT MUTaTeNb C
MPUEMHON Kamepoil 9, u3Mernbyaromui ammapar, aediaekrop 6 ¢ MEXaHH3MOM IIOBOpPOTa M
ANEKTPOOOOPYIOBAHUS C ITYCKOBOM ammaparypoil.

[lurarens wumeeT rTOpu3OHTaIBHBIM 11 u HakioHHBI 10 TpaHCHOPTEPHI, KOTOPHIE
00ecneurnBaOT YIUIOTHEHUE CBIPbS M €r0 PaBHOMEPHYIO MOJady B H3MENbYAIOIIMN armapar.
HaknoHHbIN TpaHCIOpTEp COBEpIIAET KoJieOaTeNlbHbIE BUKEHUS OTHOCHUTEIBHO OCH BEIYIIETrO
Baza. [IpuBox TpaHCIIOPTEPOB OCYHIECTBIIAETCS OT Bajla pOTOpa 4 yepe3 KIMHOPEMEHHYIO IIepeiady,
YEPBSYHBIA PEAYKTOp, MPOMEXYTOYHBIM Bal W IenHble Inepepadyd. Ha mpomexyTodyHOM Baimy
yCTaHOBJIEHAa My(Ta OTKIFOUEHUS MUTATENS.

IIpuemMHas xamepa mpenHAa3HadeHa JUIA MOJAa4M KOpMa B M3MENbYAIOLIMK anmapar u
yJaJIeHUus] UHOPOJHBIX BKIIOUeHHH. OHa COCTOMT U3 Kopryca U obevaiiku. [ mpeaoTBpalieHus
HAaKOIUIEHHs KOpMa B KOPIyCe YCTaHOBJIEH OTpa)kaTenb 2. BBepXy HMIMHAPUYECKONH YaCTH KaMepbl
HaxXOJUTCS JIIOK JJIi OCMOTpAa M OYMCTKHM KaMephl, a BHU3Y — OKHO JUIS YJAJEHHUS TSKEIBIX
BKJIFOYEHUH, MOIAIaEMBIX C H3MENbYaEMbIM KOPMOM.

M3Mmenpyaromuii anmapar COCTOUT U3 paMbl, poTopa 4 ¢ jgonaTtkaMu 1 u jgonactsamu 3, 1ucka
8, oTcekarenss M NPUBOAA C AJIEKTpojaBHrarteseM. Pama — CBapHONH KOHCTPYKIUH, OOpa3yer
M3MeNbYAlOIIyI0 KaMepy, COCTOSALIYIO U3 CTEHOK U oOeuaiiku. Ha oOeualike nMeeTcs 4eThIpe JIIoKa.
K nepenneil crenke mpuBapeH ¢uiaHel, K KOTOpOMY MOJCOeIuHs0T mpuBoA. K 3anHel cTeHke
KaMephl IIPU TOMOIIM ITPHKUMOB KPETIT HEMOABMKHBIN nuCcK 8. HemocpencTBEHHO U3MENbUUTEND
MpeACTaBISIET cOOOM /IBa AMCKA: HEMOABIXKHBIA 8 M BpAIIArOIINICS 7, HA KOTOPBIX YCTAHOBJICHBI
mrudTel. Ha Bpamaromiemces JUcKke M0 KOHIEHTPUYECKUM OKPY)KHOCTSIM 3aKperuieHbl TpU psja, a
Ha HEMOJBMXHOM — JBa psAga MTU(PTOB, KOTOpble B TIONEPEYHOM CEYEHHHM HMEIOT
KIIMHOOOPa3yIoI1yto (¢opMy M YCTaHOBIJIEHBI 320CTPEHHOM I'PpaHbIO BIEpPE/I O XOAY BpaIleHusI.

Koxyx u3Menpuaromero amnmapara uMeeT marpyOoK JUis OTBOJA HM3MEIbYEHHONM MacChl U
KpEIJICHUs! BHITPY3HOM TPYObI, Ha KOTOPOH KpemsT AedaeKTop.

JHednexTtop 6 ¢ MEXaHU3MOM MOBOPOTA MPEAHA3HAYEH JJI TPAHCIIOPTUPOBKU U3MEIbUEHHOM
Macchl U TOJa4d ee K MEeCTy BBIIpy3Kku. Ero kpemar k o0oiiMe mepexogHHKa H3MENbYarollero
ammapara, 4Tro oOecrmeduBaeT MOBOPOT aediekropa pykostkod Ha 360°. Ha BepxHeM KoHIIE
nedaexTopa YCTAaHOBJIEH HAMPABJISIIOIIMN KO3BIPEK 5 Uil paBHOMEPHOTO paclpe/ieieHus Macchl B
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3arpykaemyio emkocth. dDiaHern; kopmyca KpemsT K (uaHIaM NepexoJHuKa Tpemsi OOoNTaMu.
JedaexTop MOXKHO yCTaHOBUTH B TPAHCIIOPTHOE MOJIOXKEHHUE, OITYCTHB €0 BEPXHIOIO YaCTh BHU3.

DIeKTpooOOPyIOBaHHE COCTOMT U3 3JEKTPOJBUTIATEINSA, 3JIEKTpoarmapaTHOro mkada,
KJIEMMHOM KOpOOKM M HMHIMKaTopa Harpy3ku. B mkady cMoHTHpoOBaHa ammaparypa Iycka M
3alUTHl  BJIEKTpoABuraress. VHIMKaTop Harpy3ku B CHEHUAJIBHOW METAIUIMYECKOM paMKe
3aKpEIJICH Ha MUTATeNIe U COCTOUT M3 KHOIIOYHOI'O IIOCTA YIpaBJIeHUusa U amnepmMerpa. [lpu nmonnoi
3arpy3Ke U3MeJIbYUTENS [T0Ka3aHus aMIIepMeTpa He JOJDKHBI IIPEBbIATh 55 A.

[TpuHMn n3MenbueHus cojaoMbl MTHGTaMU B quckoBoM m3Mmenbuutesne UI'K-30b (u310mMm,
paspeiB, TEpeTHpaHUE MPU OKpyXawieid ckopoctu mrudroB 42 — 48 M/c) OCHOBaH Ha
UCIOJb30BAHUU CBOICTB JIOMKOCTM M XPYIKOCTH cyxux crteOineid. IloctopoHHue mnpumecu u3
COJIOMBI yAaIsAtoTCA B poMexyTkax mupuHoit 200 - 300 MM Mexy TpaHCIIOPTEPOM 3 U KaMepoi
n3MmenpyeHus. [locTynaromas cosoma BTSATUBACTCA B KaMEPy M3MEIbUYEHHUS BO3IYIIHBIM IIOTOKOM,
CO3/1aBaéMbIM MTHU(TOBBIM JUCKOM, a Ooyiee TsDKeNble BKIIOYEHHUS MaJaloT B  YKa3aHHBIN
IIPOMEXKYTOK.

ConoMa 1pu TOBBIIIEHHON BIAXKHOCTH TEpSET CBOMCTBO XPYNKOCTH, CTEOJIM €€ He
JIOMAIOTCs, TPYAHO TMOAJAIOTCS PAa3pblBy U IMEPETUPaHUIO, I03TOMY paboTa IMTH(HTOBOrO
m3menpuntens MI'K-30b 3arpyanena: crebnu 3aBUCAIOT HA MITHPTAX W TOPMO3ST IWCK, MAJaeT
MPOM3BOIUTENBHOCTD ¢ 3 10 0,8 T/4, a IHEProeMKOCTh Iporecca Bo3pacraer ¢ 7,2 1o 16 kBt u/T.
HEJOCTATKOM MAIIIMHBI SBIIICTCS Py4HAs 3arpy3ka (HeoOXoaumo 3 —5 4Yell.) U OTpaHUYCHHOCTH
paccTosiHUS MMHEBMOIIO/Ia4Md FOTOBOro Kopma (3,5 M), 4TO HEIOCTaTOYHO Ul TPAHCIOPTHPOBKHU K
MecTaM epepaboTKU B KOPMOLIEXe.

['pyOblit  KOpM, MOMJIEKAIMA H3MEIbUYEHUIO, PAaBHOMEPHO TOJAIOT Ha HWKHUHN
TOPU3OHTANBHBIN TpaHcnoptrep 11 murarens. [lamee kopM MOCTymaeT MOJ BEPXHUM HAKJIOHHBIN
Tpa”cnoprep 10, ymioTHsercs M mojaercs B IPUEMHYIO KaMepy, TIE€ OTACIAIOTCS WHOPOIHBIC
IpeIMeThl (KaMHHM, KOMKHM 3€MJIM, METAJJIMYEeCKHe U Apyrue BkitoueHus). Kopm noaxsarbiBaeTcs
BCAChIBAIOIIMM BO3AYLIHBIM II0OTOKOM M HaIpPaBIETCs B U3MeNbyaronyto kamepy. IIpoxons Mexny
mtugtamu 7 poropa 4 U HENOABMIKHOIO JTUCKAa §, KOPM HM3MENbUYAETCs, PACUICIUIAACh BAOIb U
nornepek BoJOKOH. ITocie 3Toro n3menpueHHast Macca BO3yIIHBIM IIOTOKOM H JIOTIaTKaMu 1 poropa
3 BbIOpachIBaeTcs M3 KaMepbl B J1eeKTop 6 M peryaupyrolM KO3BIPHKOM 5 HampaBiseTrcs Ha
BBITPY3KY. M3MenpunTens BKIIOYAIOT M BBIKIKOYAIOT KHOIIKOM YIPaBJICHMs], @ MUTATEIb - PblYarom,
IIpY NEPEMEILIEHNH pblYyara B HalpaBiIeHUH MPUEMHON KaMephl MUTATENb OTKIIIOYAETCS.

[ToaroToBka u BKJIIOUEHHE NU3MEIBYUTENS B paboTy.

[Ipy BKJIIOUYEHUU H3MENBUYUTENST HEOOXOAMMO YCTaHOBUTH DPYKOSTKY aBTOMAaTHYECKOIO
BBIKJIIOUATENs] B TosiokeHue «BkmoueHo». Haxaruem kHomku «OT ceOs» BKIIOYUTH My(Ty
MUTaTelNs, YCTAaHOBUTH AEQIIEKTOP MU KO3bIpeK B TpeOyemoe monoxeHue. JlaTb CUTHAN Iycka
n3MenpuuTens. HakaTe KHOIIKY, pacHoJIOKEHHYH0 Ha WHIMKATOPHOM paMKe, W BKIIOYUTH
anekTpoBurarens. [lepemenienrem poryara «Ha ce0s» BKIIFOUUTH TUTATENb, ITOCTEIIEHHO 3arpyKas
kopMm. Harpysky ayiekTpoaBuraress KOHTPOJIMPYIOT IO aMIIEpMETPY MHAMKaTopa. MakcuMaiabHOE
OTKJIOHEHHE CTPEJIKM aMIlepMETpa He JOJDKHO MpeBbIaTh 55A (40 TeMHOW >XUpHOH 4uepThl). B
Cllydae OTKJIOHEHUS CTPEJIKM 3a YKa3aHHbIE MPEEIbl HY)KHO HEMEIJIEHHO BBIKIIOYHUTH MTUTATENb U
BKJIIOUHTH BHOBB, KOTJ[a CTpEJIKa aMmnepMerpa OyaeT nmokasbiBaTh MeHee S0A.

[Io OKOHUaHMM W3MENBYEHHS BBIKJIIOYAIOT MMTATENb M, JOKIABIIMCHh IIOJHOTO
OCBOOOKIECHHSI HM3MeNbyarouieil Kamepbl OT KopMma, HakaTHeM KHOMNKM «CTOm» OTKIIIOYaroT
JIEKTPOABUraTeNb OT CETH. Bce BHYTpEHHHME U HapyXKHbIE MOBEPXHOCTH U3MENIBUUTEINS OUHUILAIOT
OT OCTAaTKOB KOpMa U 3arpsi3HEHUH.

[Tpon3BOINTENEHOCTS U3METBUNTENS (T/4) ONPEAEISAIOT 10 GopMyIie

Q=3,6acpbvTppe,

IJIE acp—CpEOHEE pACCTOSIHUE MEXKIY IOAAIOIIMM TOPU3OHTAJIBHBIM M HAaKJIOHHBIM
TpaHcopTepamMu, M; b — IIMpUHA TOPJIOBUHBI, M; VIp — CKOPOCTh MUTAIOUIUX TPAHCIOPTEPOB,
M/C; p — IUIOTHOCTh KOpMa, kr/m®; e — KOA(QPHUIMEHT CKOJIbXKEeHUsI KopMa 1o TpancnopTepy (0,96

.. 0,98).
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3HavyeHus acp M vXp OepyT U3 TEXHHYECKOH XapaKTepUCTUKHU, b ONpenensioT u3MepeHuem
Ha MalllHe, p 33Ja€eT NpenoaBareib.

Puc. 1 O6mmii B U3MEIb4YHUTENS TPYOBIX KOPMOB
1 - HWKHUI TpaHCHOpTEephl MOAAIOLIMI TpaHCIOpTep; 2 - MpUEMHas Kamepa; 3 -
paGouass kamepa; 4 - dyHAaMeHT; 5 - s3JekTpojaBurarenb, 6 -; 7 - neduekrop; 8 -

PErYJIHPYIOIINI KO3BIPEK; 9 - peBepc.
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Puc.2 Texunomornueckas cxema UI'K-305

1 — nomartka; 2 — oTpakarenb; 3 — JIONACTh POTOpa; 4 — POTOP; 5 — pPEryIUPYIOIIHi
KOo3bIpek; 6 — nednexrop; 7,8 — BpalaromMiicss ¥ HEMOABIKHBIM AMCKU ¢ mMTHPTamMH; 9 —
npuemHas kamepa; 10, 11— BepxHuit

VILUTOTHSIFOIIMMA ¥ HUKHUNA TPAHCTIOPTEPHI.

TexHOnOornuecKui npouecc.

[Ipu paboTe u3MenbunTess KOPM 3arpyKaeTcsl Ha MUTaTeNb BPYUHYIO, a PU UCTIOIh30BaHUN
€ro B IMHUSX KOPMOLIEXOB JUIsi TPHUTOTOBIEHHS TPYOBIX KOPMOB 3arpy3ka oOOecleuyuBaeTcs
kopmopazgatTuukoM KTVY-10A ¢ 5IeKTponmpuBOAOM WIH JPYyrUMU OYHKEpaMH-I103aTOpPaMHU.
Benuunna nogaun kopMa KOHTPOJIUPYETCA M0 3arpy3Ke 3IEKTPOIBUTaTES.

PerynupoBku

1. N3meneHneM JUIMHBI TATH PETYJIHUPYIOT NOAA4y pblyara BKJIKOYEHUS IUTATENs Tak,
9YTOObl TpPH €ro BEPTUKAIBHOM IIOJIOKEHUHM IMOJBMXKHAsA KyJlaukoBas moiaymydra mpuBOja
BKJIOYAJIach B TOPLEBYIO MIaii0y MPOMEKYTOYHOIO Baja.

2. HeoGxonuMo  oTperynupoBaThb  HaTsSHKEHHE: MOJAIIIUX  TPAHCIIOPTEPOB
PEryIUpOBOYHBIMU OOJITaMH, MIPU 3TOM CTpelia MPOBUCAHMS HUXHEro TpaHcnopTepa 10-20 mwm, a
BepxHero - 5-10 MM, (HepaBHOMEpHOE HATS)KEHUE MPABOW W JIEBOM CTOPOH TpaHCHOpTEpa He
JIOTYCKAETCs); MPUBOIHBIX IIETIEH - 3B€3J0YKaMH, B UTOTE CTpeJia MpoBUCaHUs JyTMHHON 1tern 10-15
MM, KOpOTKO# 1enu —- 8-10 MM; KIMHOpEeMEeH-HOW INepesadn - HATSDKHBIM IIKMBOM; HaTsKEHHE
Tpoca peryimpyercs Tak, YTOObI PU BEPXHEM MOJO0KEHUHU KO3bIPbKa TPOC HE MPOBHUCAN U HE UMEI
U3ru0OoB.

3. Hactpoiika n3menpunresns Ha pabOTy 3aBHCHUT OT BIaKHOCTHU IpyObIXx KOpMoB. [Ipu
U3MEJIbUYCHUH KOPMOB BJIaKHOCTBIO Oosiee 18% yMeHBIIAaOT Mojauy MX Ha 3arpy3ddK-NIUTaTENb.
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Ecnu Bnaxnocts 6onee 20%, CHMKAIOT CKOPOCTh MHTATENs IyTEM IEPECTaHOBKHU 3BE370YEK: Ha
MIEPBUYHBIN BaJI pEAyKTOpa YCTAHABIMBAIOT 3BE3/109KY 2=15 3yObeB, Ha TPOMEKYTOUHBIH - 2=20.

B xommiext n3menpuurens UI'K-30b Bxogut 25 nonacrell, KOTOpbIE YCTaHABIUBAIOT IIPU
U3MENBbYCHUH BIIAXKHOM COJOMBI W CHHMMAlOT Tpu o0paborke cyxoil. Ha portope mnomactu
pa3MenIaT Tak, 4To0 YuciIo MTU(TOB MEKIY COCSTHUMH JIOMACTAMHU OBLIO OJMHAKOBBIM C 00EHX
CTOPOH: IO BHemHeMy psgy — 19, BuyrpenHemy — 9. CtepkHM IITUPTOB, K KOTOPHIM KpenaTcs
JIOTIACTH, JOJKHBI BBICTYIIATh 3@ IPAaHULIBI TaeK (C IPYKMHHBIMU L1aii0aMu) HE MEHEee YEM Ha OAHY
HUTKY PE3bOBI.

Bonpocs! 111 KOHTpOIIs

1. B uyem 3akirodaercs OCOOCHHOCTh Tpollecca H3MeNbYeHHs] TPYyObIX KOPMOB
mTudTOBHIMU pabounMu opraHamu?

2. [Tepeuncnure ocHoBHBIE y3i1bl u3Menbuntess UI'K-30B5.

3. Kak BnusieT B1a)XHOCTh KOpMa Ha MPOLECC U3MEIbUYEHUA?

4, Kakx nactpouts wm3menpuutens MI'K-30b Ha paboTy ¢ KOpMam# TOBBIIICHHOW
Biaxuoctu (20-30%)?

5. Kak ompenenuTs npon3BOAUTEIHLHOCTh U3MEIHUYUTENS

AT'PEI'AT AJIsA ITIPUT'OTOBJIEHU ST
AMEHUTEJISI MOJIOKA A3M-0.8A
OcHogHble mexHuuecKkue 0aHHble
Tur - craMOHAPHBIN.
Crioco0 mpUroToBICHUS MTPOIYKTA - TOPIIUOHHBII.

KonmuecTBo npoaykra B 0OTHON OpLUUH 800 £ 20 xr
[TpoaomKUTENBLHOCTD MTOTHOTO IIUKJIA IPUTOTOBJICHUS

MPOJyKTa He Oounee 3,5 yaca
PaGouast BMECTUMOCTh CMECHUTES 820 1.

Pacxon napa a1 npuroToBiIeHMs OPLUU IPOIYKTA He Oosee 100 kr.
TemnepaTypa HarpeBa NpoaykTa 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 JUIsl NPUTOTOBIIEHUS 3aMEHUTENS] MOJOKa B BUJE
KOJIJIOWTHO-TUCTIEPCHBIX THIIEBBIX 3MYIbCHHA, CKAPMIIMBAEMBIX TEJSATaM M JIPYTOMY MOJIOJIHSKY
KHMBOTHBIX, a TaK)X€ CMEIIMBAHUS, MMOJOTPEBA M OCOJIAXKMBAHUS 3aMEHMTEINS 1IeTbHOIO MOJIOKA U
KaK BOJIOHArpeBaTellb IS TOAOTPEBa BOJABI JUISI TEXHUYECKHX HYXKA. ATrperar peKOMEHAYIOT
MPUMEHSATh B KOMIUIEKTE C YCTAHOBKOM JIJIs1 BBINOWKHU TEJIAT.

Arperar CcoCTOMT U3 cMmecurens-3anapHuka 8 (puc.l), 3arpy3ouHoro OyHkepa 2,
3arpy304HOro mHeka 7, 6aka 14 ais skupoBBIX cMeceil 1 OMOCTUMYIATOPOB, puibTpa 23, Hacoca-
smyascaTopa 20, cucreMsl TpyOOmpoBogoB ¢ apmarypoit 3,4,19,24,27 s mapa W BOJEI,
AJIEKTPOJBUraTeNeil MpuBoJa Hacoca-3MylbcaTopa, IIHeKa 7 W anektpoasuratens 11 mpuBona
JIOTIACTHOM MEIIAJIKH, IyCKOBOM W 3alUTHOW ammaparypsl, a TaKKe KOHTPOJIbHO-H3MEPUTEIHHBIX
npubopos 17 u 16.

Cmecumenv-3anaprux 8 MpeJICTaBIISIeT co0oif TEPMOCTATUPOBAHHYIO
HWINHAPUYECKYIO €eMKOCTb, COCTOSIIIYIO U3 HApYKHOT'O KOpITyca U BHYTpeHHero nwinnapa. Kopmyc
W3TOTOBJEH W3 KOHCTPYKIMOHHOM CTalM, a UWIMHAP W3 JIMCTOBOM HEpXkKABEIOIIECH CTalH.
O6pasyromasicst MeX1y HUIMHIPOM U KOPITYCOM TEPMOHU3O0JUPYIOIIas pyoalika TOJMMHON 23 MM
CITY’)KUT Uil TEIUIOM3OJSIUM TIPU TPUTOTOBJICHUM CMECH M OXJIAXKICHUS ee 10 Tpedyemoit
TeMIIepaTypbl IPU BBIOWKE TENsATaM WIN JIPYroMY MOJIOJHSKY >KMBOTHBIX. [IpH mpurotoBieHUH
3aMEHUTENS] MOJIOKA TMPOCTPAHCTBO MEXKIY IMIUHAPOM U KOPITYCOM 3allOJTHEHO BO3IYXOM, a TPH
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OXJIQXKJACHUM 4Yepe3 HEro IpOIyCKAeTCs XOJOAHAs BOJAA. BHYTpM €MKOCTHM HAXOIUTCS JIONACTHAas
Mmeranka 5. [IpuBoj Mewmanku ocyiiecTBisercss oT ajiekrpoasurarens 11 uepes nunuHapudYecKui
PEeIyKTOp, CMOHTHPOBAHHBIM Ha paMe Kpblku 12 cmecurens. Ha BHyTpeHHEH NOBEpXHOCTH
LUIMHpPA HA CHIEUAJIBHBIX KPOHIITEHHAX YKPEIUICHBI ABE JIOMACTH.

";5%

|
et

Puc.1. O0umii Bug A3M-0.8

CMmecuTenb-3aapHiK UMEET CerMEHTHYIO KphIIKY 12 ¢ ycrpoiictBoM 13 miist ee pukcanum
B OTKPBITOM TIOJOXCHWH WM TIPUEMHYIO TOpJIOBMHY, 3aKpbiBaeMyro 3acionkoii 9. Ha koprryce
CMECHUTEIlsl yCTAaHOBJIEH yKa3aTenb ypoBHs 16 u Tepmometp 17.

3arpy304Hoe YCTPOWCTBO COCTOMT M3 3arpy304HOT0 OyHKepa 2 ¢ Memaikou 1,
mHeka 7 u koxyxa 10. IlpuemHblii OyHKep CBEpXy 3aKpBIT CETKOM, NpEeIoXpaHsAoLUEe oT
MoNa/laHusl MOCTOPOHHUX MpeAaMeToB. [IIHek ycTaHOBIIEH BEpPTUKAIBLHO U MPUBOAUTCS B pabOTy OT
NIEKTPOABUraTeNsl depe3 KIMHOPEMEHHYI Iepenady. [IpuBox Memanku OCYIIECTBISETCS OT
HIDKHETO KOHIIA Bajia IITHEKa Yepe3 OJHOCTYIEeHYaThIN IIMINHIPUYECKUN PETYKTOP.

Hacoc-amynbcatop 20 mnpenHasHaueH [uis SMYJIbCUPOBAHUS CMECH, I10/1a4H
00€3’)KUPEHHOT0 MOJIOKa B CMECHUTENb, BBIJAYd TOTOBOTO MPOJYKTa, OYUCTKU U JI€3HMH(EKIUU
KOPMOIPOBOSAIIUX TPYOOIPOBOIOB U KaHAJIOB OT OCTaTKOB KOPMOCMECH.
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OH cOCTOMT M3 KOpIYycCa, KPBIIIKH, Bajla C KPbUIbYATKOW, MOABUKHOIO M HEMOJBHUKHOTO
JUCKOB C MajbllaMM U paccekarensiMu. [IpuBoa Hacoca OCYIIECTBISETCS OT WHAMBUAYAIBHOTO
anekTpoasuratens. Kopmyc smynbcaropa M KpblIka 0Opa3yrOT MPOCTPAHCTBO, pa3eleHHOE
HEMOJIBIKHBIM JTMCKOM Ha JiBe Kamepbl. B mepBoil kamepe BpamiaeTrcs KpbUIbUaTKa, CO3/aroIas
Hamop, HEOOXOJMMBIM Il TPOTAJKUBAaHHS CcMecH depe3 pabouyio kamepy. IloxBeprasch
MHTEHCUBHBIM yJlapaM U NEepeMelINBaHuIo, TucrepcHas (aza NepBUYHON SMYIbCUU U3MEIbUaeTCs
Ha MeJpyaillliie 4YacTulbl jkupa. BTopuuHas ToHKoaucnepcHas (KOJUIOWJHAs) SMYJbCUS IO
IJIaBHOMY TPYOOIIPOBOY MOAAETCS KUBOTHBIM.

bayox 14 nmpenHa3HaueH JuId CMECH DPACTUTENbHBIX UM JKUBOTHBIX JKHPOB,
OMOCTUMYJISTOPOB (MHUKPOARJIEMEHTOB, aHTHUOMOTHKOB). OH CBapeH M3 HEpKaBEoleH CTallu.
HwxHss gacTs 6auka 3aKkaHIMBAETCA MATPyOKOM, K KOTOPOMY KPEIST TPYOOIPOBO/I, COSTUHSIOMINIA
€ro C BCachblBaIOIIEH IOJOCTBIO Hacoca-aMmynbcaropa. Ha TpyOompoBose ycraHoBieH kpan 18,
KOTOPBIM PETYIUPYIOT [10/1a4y >KUPOBOM cMecH U3 Oauka.

Qunpbmp 23 TpenHa3HaueH A MPEJOTBPAIICHMS IONAJaHUS B HACOC-3MYIbCATOpP U
TpyOONpOBOABl HMHOPOAHBIX Tel. OH COCTOMT U3 Kopmyca, (QWIBTPYIOMIETO 3JEMEHTa U
OBICTPOCHEMHOMN KPBIIKH, 3aKPETUIEHHOM K KOPIYCY CIEeNHUaIbHOM CKOOOH C MAXOBUKOM.

Texnonozuueckuit npoyecc.

[Ipy mpUrOTOBIEHUH 3aMEHUTENS] MOJIOKAa B cMecuTesb 3aiuBatoT 400 71 BOJIBI, BKIIOYAIOT
Memanky 5 (puc. 2), OTKPBIBAIOT 3aCIOHKY M BKJIIOYAIOT ITHEK 7 3arpy3kd KOMOWKOPMOB B
cmecurtens 8. Ilocne 3arpy3ku TpeOyeMoro mo pamuoHy KopMma OTKIIOYAIOT IIHEK 7, 3aKphIBAOT
3aCJIOHKY W MoAaroT nap. [Ipu 5TOM OTKPBIBAIOT BEHTWIb 27 ¢ CIEOAT 3a TEMIIEPaTypOil CMECH IO
tepmomeTpy. Cmech HarpeBaroT 10 85...90°C u BbIAEPKUBAIOT MPU ITOU TEMIEPAType B TeueHHe |
4. [Ipomecc ocomaxxkuBanus (IPONApUBAHMS) PACTUTEIBHBIX KOMIIOHEHTOB KOMOWKOPMOB
HauuHaercs npu 70°C. Insg yckopeHusi 3Toro mporecca dyepe3 kKaxzapie 10...15 MuH BKIIOYaroT
MelIajKy Ha 4...5 MHH.
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Puc.2. Texnomornyeckas cxema A3M-0.8
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O06e3:xupeHHOEe MOJIOKO HacoCOM-IMynbcaTopoM 20 3aKauMBarOT B €MKOCTh CMECHUTENs 8,
KOJINYECTBO KOTOPOTO KOHTPOIMPYIOT IO ykazartento ypoBHs 16. Ilpu noGaBneHun Monoka B
ropsiYyI0 OCOJIO)KEHHYIO CMECh MPOMCXOIUT ero macrepusanusi B teueHue 10...15 muH. 3arem
BKJIIOYAIOT HAcCOCAMYJbCATOp, OTKPHIBAIOT BEHTWIb 24 M MOJAIOT XOJOJIHYHO BOAY B
TEPMOCTATHPOBAHHYIO PYOAIIKy CMECHTEJISL.

[Ipu cHwxenuu temnepaTypbl KopmoBoil cmecu ¢ 85..90°C no 50..55°C BeHTWIB
XOJIOAHOM BOJBI 3aKphIBAIOT. Ha mogorpeToM 00€3:KMPEHHOM MOJIOKE WIIM KUTISTYEHON BOJIE TOTOBAT
CMECh U3 PACTUTEIbHBIX U >KMBOTHBIX KHPOB, BUTAMUHOB, MUKPO3JIEMEHTOB U AHTUOMOTHKOB U
3anuBaroT ee B Oauok 14. Kpansl 18, 22 ycranaBiamBaioT i1 pabOThl CHCTEMBI IO 3aMKHYTOMY
LUKILY (CMecumenb — 3MYIbCamop — CMeCcumeins).

IIpu STOM OCHOBHasi CMECh W3 CMECHTENs 8 3acachlBacTCs HACOCOM-3MYJIbCATOPOM M
noJaeTcs oOpaTHO ¢ OJHOBPEMEHHBIM 3acachlBaHMeM M3 Oaka 14 >XUpPOB U BUTAMUHOB, KOTOpBIE
JUCHEPIUPYIOTCS. Ha MeJKUE (KOJUIOMAHbBIE) YAaCTHUIIbI M, PABHOMEPHO PACHPEIEIIAIOTCS 110 BCEMY
00beMy KOPMOBOM CMECH.

OmynbscupoBanue uaTes 15...20 MUH 10 TIOJHOTO BBIXOJA KMPOBOH (pakumuu u3 Oayka
14. Kpan 18 3akpbiBalOT W, HE BKIIIOUas MEIIAIKy 5, OTKPBIBAIOT BEHTWIb 24 BIyCKa XOJOIHON
BOJIBI B TEPMOCTATUPOBAHHYIO pyOalIKy arperata M OXJaXAaloT TOTOBbIA mpoxykT (3LIM) mo
temnepatypsl 36...39°C.

3areM BKIIIOYAIOT MEMIAJIKY M MEPEKII0Yal0T YCTAHOBKY Ha BblJady rOTOBOIO IPOAYKTa
yepes ruOkuil pykaB 26 Bo QuidAru wiv Apyrue npueMHble eMKOCTH.

[Ipn MexaHW3UPOBAaHHOM BbIJAYE W BBINOWKE TEIAT PYyKaB arperara 4yepe3 TPEXXOI0BOU
KpaH 22 TOJKIIOYAIT K TpybompoBoay s 3abopa mponykrta, Hanpumep YBT-20. Kpan 22
YCTaHABIIMBAIOT B MOJIOKCHHUE «DMynbcamop — vldauay, a KpaH 25 B monoxxenue « Cmecumens —
amynbcamopy v BKIrodaroT Hacoc 20.

Ejiceonesnoe mexnuueckoe oocayrcusanue.

Ilocne kaxmoil BbIaYM TOTOBOTO MPOAYKTAa HEOOXOAMMO THIATENbHO IPOMBITH U
poAe3nH(UIIUPOBATh BCE KOPMOIIPOBOISIINE TPYOOIPOBOIBI, KpaHbI, (HIBTPBI U EMKOCTH
arperara. IIponecc mpoMbIBKM BKIIIOYAET CIEAYIOLIUE OINEpAaLMM: ONOJACKUBAHHUE TEIUIONM BOJIOHI
JUIS yJAJIEHUs OCTaTKOB KOPMO-CMECH; MMPOMBIBKY MOIOILIUM PAaCTBOPOM M OIOJIACKMBAaHUE TOpsuei
BOJIOM Ui yJaJIeHUs] OCTaTKOB MOIOLIUX CpeAcTB. J[Isl omojackuBaHUs B €MKOCTb CMECHTENs 8
sanmBaroT 50 ...60 i teroit Boabl mpu temmneparype 30...40 °C.

TpexxonoBble KpaHbl 22 W 25 yCTaHABIMBAIOT B IOJOXEHHE JI NEPeKaukd BOJbI
HacOCOM-3MYJIbCATOPOM U3 €MKOCTHM CMECHUTENs M0 MHUPKYISIMOHHO-3aMKHYTOM CXeMe H
IPOKAaYMBalOT BOAYy B TeueHue 3..5 MuH. [locnme omonackuBaHMs TNEPEKIIOYAOT KpaH 25 B
noJyioxkeHue «Ha copoc» M cuBaoT BOAY B KaHAIM3ALUIO.

JU1s OYUCTKM BHYTPEHHUX KOPMOMNPOBOJIOB B €MKOCTh cMecuTens 3ainuBaioT 100 11 Boabl
npu temreparype 60...65°C u B paboTaromuii arperat mo IUPKYJISIHOHHO-3aMKHYTOMY ITUKITY
npombiBKH 3ackinatoT 200...300 r moroie - nesunpunupyromero cpeacrsa MCXK-3C nnun MCXK-1.
Motot B Teuenue 5...10 MUH ¥ OJJHOBPEMEHHO BPYUYHYIO IIETKOMN, IPEBAPUTEIBHO OTKPBIB KPBIIIKY
12, ouninaroT BHyTpEeHHHE TOBEPXHOCTH EMKOCTH cMecHuTens 8 u Oauka 14.

[Tocne okOHYaHMSI OYMCTKH KCIIOJIb30BAHHBIN pacTBOp CIMBAIOT, arperar OMoJIACKUBAIOT
quCcTOM ropstueil Bogoi npu temnepatype 50...60°C B Teyenue 3...5 MHH.

[Ipn ucnonwszoBanuu BbicOkOd(DPexTuBHBIX cpenctB tuna MCX exenHeBHas pa3bopka
¢unbTpa HeobOs3arenbHa. [Ipu TO-1 GuneTpel ounmator uepe3 60 u paboTsl arperara. [locne
OYUCTKU (PUIIBTPA U CETKU ITHUM XKE PACTBOPOM OYHINIAIOT U MOIOT IIETKOM CHIJIBHO 3arps3HEHHbIE
Hapy’KHbIE TIOBEPXHOCTH arperara.

Kpome ounctku, npu TO-1 npoBOAsAT HapyKHYK OYHMCTKY arperara; MpoBEPSIOT 3aTSHKKY
Pe3bOOBBIX COSIMHEHHH, HATTMUME CMA3KH B PEIYKTOpPE MPUBOJIAa MELIANIKHY, 3a3€MIICHHE.

Konmponwsnwie éonpocwt u 3a0anus

1 M3 xakux OCHOBHBIX COOpOUYHBIX eauHul] coctouT arperaT A3M-0,8A u kak OHH
YCTPOEHBI?
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2. Pacckaxute npuHIUN paboThl arperara.
3. Ha3oBuTE OCHOBHBIE OIEPALMU OYUCTKH KOPMOIIPOBOISIIMX CHCTEM arperara M

PACCKAKHUTE, KaK IMPAKTUICCKU OHU OCYIICCTBIIAKOTCA.
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2.3 Jlaboparopuasi padora 3 (JIP-3). (2 uaca).
Tema: YCcTpoilCTBO M 3KCIUTYaTaIldss KOPMOIIPUTOTOBUTENBHOM MamHbl UKM-®-10
2.3.1 Heap padorbl: U3ydenuwe ycrpoiicTBa, pabOTBl W PETyIUPOBOK H3MEITBYHTEIS
kopHekiryoreruiogos MKM-®-10.
2.3.2 3agaum padoThbI:
1. M3yuuth yCTpOWCTBO M pabOTy H3MeNbpuuTeNss KopHekinyOHernonoB HMKM-®-10 u ero
OCHOBHBIX COOPOYHBIX €TUHUII.
2. V3yuuTh TEXHOJIOTUYECKUE U TEXHUYECKHE PETYINPOBKU MAIlIUHBI.
3. Tlo3HakoMHTBCS ¢ BHJIaMH W TEPUOJUYHOCTHIO TEXHUYECKUX OOCIY)KHUBAHHHU TIPU
AKCIUTyaTalluy U3MEJIbYUTEIIS.
4. CocTaBUTh OTUET O MPOJCTIAaHHOMN padoTe.

2.3.3 llepevyeHb NpuOOPOB, MAaTEPUATOB, HCII0JIb3YeMbIX B J1a00paTOPHOIi padoTe:
1. Meroauueckue yka3aHus 10 BBIITOJHEHHUIO paOOThI

2. Ycranoska UKM-®-10
3. [Imakarsl.

2.3.4 Onucanmue (xox) padoThbI:

CrauuoHapHbIil U3MeNbUYHUTENIb-KaMHeyJloBUTeNnb - Moiika UKM-®-10 npennasHaueH 1uist
MOKH, KAMHEYJIAaBJIMBAHUS U U3MEJIbYEHUs] KOPHEKIIYOHE1010B. M3MenpunTens-KaMHEyJIOBUTEIb
NKM-®-10 obecnieunBaeT BO3MOKHOCTb MCIIOJIb30BAHMSI €T0:

a)  Kak OObIYHOM MOMKHU KapTo(ess C KaMHEYIaBINBaHUEM;

06) Kak arperatra, BBIIIOJHSIONIETO MOWKY, KaMHEYyJaBIMBaHUE U HU3MeEJIbYCHUE
KOPHEKITyOHETIJIOZI0B Ha YaCTHIIbI BEMUYMHON 10 10 MM. JUIsi CBUHEH) U IOMTUKHU TOJIIIMHON 10 15
MM. (7151 KPYITHOT'O pOraToro CKoTa).

M3menpuntens UKM-®-F0 npuMeHSIOT B MOTOYHBIX TEXHOJIOTMYECKUX JIMHUAX
kopmouexoB B kommuiekre ¢ TpaHcnoprepoM TK-5,0 mnm TK-5.0b. Bo3mokHa skcmuryaranus
U3MENBYUTENSl KaK CaMOCTOSITENbHOM MAIIMHBI, MPU 3TOM OH JOJDKEH ObITh 000pynoBaH
MEXaHU3UPOBAHHOH Mo/1auell KOPHEKITYOHEIUIO0B B MOEUHYIO BaHHY, BOJIOIIPOBOJIOM U CUCTEMOM
yAaJaeHus TPs3U.

NKM-®-10 cocTouT: U3 BaHHBI |, BEPTUKAIBHOIO IIHEKA 2 ¢ KPbUIAYOM 9, U3MeabuuTeNns
3, ckpeOKOBOIO TpaHcropTepa 7 AJsl BBITPY3KU KaMHEH, 3J1eKTpooOopy10BaHus U IPUBOAA.

Banna | u cMOHTHpOBaHHBIE Ha HEW arperatbl yCTaHOBJEHBI Ha oOmieil pame. B camoit
BaHHE YCTAHOBJIEH LIHEK 2, BEPXHUI KOHEIl KOTOPOTO PacojI0KeH B MOJUINITHUKE, HAXOAALIEMCS B
Kopryce» HukHu KoHel| Baja MHUBKa OMHMpaeTcs cPepruuecKkoil omopoil Ha KarpoHOBYIO MATY U
uMeeT Kpbliad-aktuBarop 9. IloAMMNHUKM M YIUIOTHUTENbHBIE CaJbHUKU pPAaCIOJIOXKEHBl - B
CTaKaHe, KOTOPBII KpemsaT K JHYy BaHHbI OositamMu. BepxHss uyacTb BaHHBI 3aKpbiTa JIMCTOM, Ha
KOTOPOM KpENHUTCSl KOpIyC IIHEKa 7 W JB€ KPBIIIKH, OJHA M3 KOTOPBIX HMEET 3arpy3Hylo
TOpJIOBUHY, APYTas JETKOChEMHAsL.

Kopnyc mueka 7 mpezactaBiseT co00i LUIMHAP C MPUBApPEHHBIMH K HEMY MarmaMu JUis
KpEIUIEHUsI €r0 Ha BAHHE MOMKH, KPOHIITEHMHOM KpEIUIEHHS D3JIEKTPOABHUIATENsl M3MENbUUTEI,
KpOHILTEHHA, KPEIUIeHUs, KpEeIUIeHHs NMpHUBOJA IIHEKa W BOJOMAJAIOUIMMH TPyOaMH, KOTOpPbIE
OJTHOBPEMEHHO CITy’KaT /Il CTPOTIOBKH MAaIlIMHBI.

[IIHek Oe3BaJIbHBIN COCTOMT M3 BUHTOBOW CIHpalii, K KOTOPOH 3aKpEeIUISIOTCS B BEpXHEH
yacTu nanda, B HWKHEH - TpyOa, K KOTOPOH KPEmUTCs KOPITyC MOJAUIMITHUKOB COBMECTHO C OCBIO.
Bepxusis nandga Bpaiaercsi B HOJIMIMITHUKaX Kau€HUs, yCTAHOBJIEHHBIX B KOPITYCe, 3aKPEIVIEHHOM B
TOpLE KOXKyXa IIHeKa. HUKHSAS oCh ycTaHABIMBAETCS HEMOJABHKHO B OIIOPE, 3aKPEIJIEHHOW Ha JIHE
BaHHbBI, U 00ecTeynBaeT BO3MOKHOCTh HATSKKU 1IHeKa. K (raHIly kopryca NOAIIMITHUKOB HUKHEH
OTIOPHI IIIHEKA KPEMUTCS] aKTUBATOP, BHIIIOJIHEHHBIN B BUJIE YCEYEHHOIO KOHYCA.
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W3MenpuuTens COCTOMT U3 JIMTOTO KOpIlyca M JABYX AMCKOB, BEpXHEro M HmxkHero. Ha
BEPXHEM JIUCKE YCTAaHOBJICHO /1Ba TOPU30HTAIbHBIX HOXKA, @ HA HUKHEM - JBE BBITPY3HBIC JIONIATKH.
O0a nucka yCTaHOBJIEHBI Ha Bally OSJIEKTPOJABHMTaTesl W 3akperuieHsl OostoM. IlepexonHUK,
COCIUHSAIOIUHI BBITPY3HYIO TOPJIOBUHY IIHEKA C U3MEJIBUUTEIIEM, YCTAHOBIICH B KPBIIIKE KOPITyca, B
HIDKHEN 4acTH MEPEeXOJHUK IPeICTaBIseT UMIMHAP. B mpogomkeHre 3Toro NMIMHAPA B KOpIyce
yCTaHOBJIEHA [IeKa, KOTOpas II0 JuaMeTpy OOXBaThIBaeT BEpXHUH JUCK. JIUCK BBINOJIHEH
JIBYXCEKIIMOHHBIM. MEXIy BEpXHEW W HIKHEH CEeKIMSIMU YCTAaHOBJICHBI CIUpaieoOpa3HbIe
IIOJINTKH. B BepXHEW 4acTH NMEpPEeXOJHMKA YCTAHOBJIEHA OTKHJHAs KpPBILIKA, KOTOpas B Cllydae
3a0MBaHMS IIHEKAa OTKJIOHSAETCS, YeM M IPEIOXpaHseT LIHEK OT MOJIOMOK. BHyTpu mepexonHuka
YCTaHOBJIEH IPOTUBOPES.

CkpeOKOBBIH TpaHCTIOPTEp MpPEAHA3HAYEH /IS BBITPY3KH U3 BaHHBI KaMHEM, IecKa
rpasu. TpaHcnoprep yHaleHHs TIPsA3M COCTOMT U3 OTKHMIHOIO KOXyxXa, TPaHCIOpTepa, MOTOp-
penyKTOpa, KOXKyXa, JI0KAa OYUCTKM U CIMBA BOJbI U3 BaHHBI. IIpuBOJ TpaHcmopTepa COCTOUT U3
MOTOpa pPeNyKTOpa, PacIoJIOKEHHOIO Ha KPOHUITEHHE BAaHHbBI, M LEMHOM nepenayu. B Begomon
3BE3/I0YKM BMOHTHPOBAaH CpE3HOH INTU(PT, NPEAOXPAHSAIOMMNA TNPUBOJ TpaAHCIOPTEpa OT
IIEPETPY30K.

OnexkTpooOOpyAOBaHNE H3MEIBUYUTENS OT CETU NEPEMEHHOI0 TOKa HalpsKEHHEM
220/380 B. B coctaB 31ekTpooOOpynOBaHUSl BXOAAT: MIKad YHpaBieHHs, KJIEMMHas KopoOka,
KOHEUHBIN BBIKITIOYATENb U YCTPOUCTBO 3amuTHOrO oTkimoueHus 30VYI1-25-15. kad ynpasienus
CBapKOW KOHCTPYKIIMM IBLJIEBOJHO3ALIMTHOIO HCIIOJHEHUSA. B HEM yCTaHOBIJIEHBI ammapaTsl s
IycKa M 3alIUThl AJIEKTPOJBUraTesiedl OT TOKOB, KOPOTKOI'O 3aMbIKaHUS, TEIUIOBOM M IIyJIEBOM
3alIUThl M TEPEKJIIOYEHUs JBYXCKOPOCTHOIO 3JIEKTPOABHUraTessi Ha pasHble 4uciaa 0O0OpOTOB,
KnemmHas kopoOka ¢ 1ByMs KJIEMMHHKaMU YCTaHOBJIEHA HA KOPITYCE BaHH.

TexHonornueckuii mpouecc padoThl U3METbYUTENS.

Ilepen myckoMm MalllMHE OTKPBIBAIOT KPaH M 3aIlOJIHAIOT MOEYHYIO BAHHY BOJOW IO YPOBHS
nepenuBHOl TpyOku. Ilocie »Toro mocieno—BaTeNbHO BKIIOYAIOT HW3MEIBYMTENb, LIHEK U
TpaHCHOpTep AJs BBITPY3KH KamHel. Korjja Bce MeXxaHuU3Mbl H3MENbUUTENS pabOTatOT, BKIOYAIOT
TpaHcropTep Ais 3arpy3ku KopHekinyOHemnonoB. Tpancmoprepel TK-5 wim TK-5b moparor
KOPHEKJIYOHEIIObl B MOEUHYIO BaHHY, I'Jle O BO3JIeHCTBUEM BpAIlAOIErocsi BOJSHOIO MOTOKA,
CO37aBa€MOI0 KpbUIAYOM, OYHMINAIOTCS OT IPSI3U, 3aXBaThIBAIOTCS U TPAHCHOPTHUPYIOTCSA B KaMepy
u3MenbuuTens. KamMHu, KpynmHble KOMKH 3€MJIM U JPYTUe MHOPOJAHBIE MPEeIMEThl, UMes OOJIbIIYIO
IJIOTHOCTh, Y€M KOpPHEKIyOHEIUIOAbl, OMYyCKAeTCs Ha JHO BaHHBI, KPbUIAYOM OTOpAchIBAIOTCS B
IIPUEMHYIO TOPJIOBUHY TPAHCIIOPTEPA U BBIHOCSTCS U3 MALIUHBI.

KopuexnyOHennoapl MO0 Mepe MNpOJBHKEHUS K H3MENbYarolleMy anmnapary BTOPHYHO
OTMBIBAIOTCSL BCTPEYHBIM IOTOKOM YHUCTOM BOJBI B IIHEKE M IO OTKUJHOMY HaIPaBIIAIOIIEMY
KOXKyXY IONAIA0T B U3MEIbYUTENb.

B Hem KOpHEKITyOHEmI0/bl MPEABAPUTENIBHO W3MENbYAIOTCSI TOPU30HTATBHBIMU HOKaMH
Ha JIOMTHKHM, KOTOpBIE 3aT€M IIONAJAal0T Ha JIONATKHM BEPXHEro JAHCKAa M IOJA JEHCTBHEM
LHEHTPOOSKHBIX CHUJI OTOpachIBalOTCA K JEKe, IJe OKOHYATeNbHO  H3Menpyarorcs, Bes  macca
MPOXOIUT MEXAY HOXaMHU TMPOTUBOPEXKYILEH TpeOEHKH, JOMaTKaMU HIDKHEro JUCKa M 4epes
HaNpaBJISIOIUI pyKaB BEIOPACHIBAIOTCS HAPYXKY.

[ToaroToBka k padore.

MoHnTaxx u cOopka wu3MenbuuTeNs. MOHTaX MAalIMHbI TPOM3BOJUTE B 3aKPHITOM
YTEIJIEHHOM MOMEIEHUH, 000PYZA0BaHHOM BOJONIPOBOJOM U KaHAJIM3allMOHHOW cucteMoil. Paborta
MAalIMHbI B YCIOBHSIX MUHYCOBBIX TEMIIEPATYP HE IOIYyCTUMA.

DyHIaMEHT M0J MAIIMHOW BBINONMHANTE U3 6eToHa Mapku 200 WM KMPIUYHON KIaJKH C
3alUTBIMU  QHKEPHBIMU O0JITaMH JUaMeTpoM 16 MM.

[To BeIcOTE (hyHIAAMEHT MOJKEH OBITH COTJIACOBAH C HEOOXOIUMON BBICOTOW BBITPY3KH
U3MEJIHLUYEHHOU MACCHIL.
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Jlis  mornomieHuss BUOpAld  PEKOMEHAYETCS O]l OCHOBAHHME MAIIMHBI TOJIOXKUTh
nepeBsiHabie Opycku pazmepom 50 x 150 x 1200 MM. ¥ TPO—KIIAJKUA U3 PE3UHBI CPEIHEN TBEPIOCTH
TOJIIIMHOMN 15 MM.

Jlns mpaBWIBHOM CTHIKOBKM MAIIMHBI KOpMOIIEXa HEOOXOAMMO YYHUTHI BaTh, UTO
KOHCTPYKIIMEH U3MENIbYUTENS MPEelyCMaTPUBAETCS HECKOJbKO BapUAHTOB  PACIOJIOKEHUS
BBITPY3HOTO JIOTKA. JIJIi YCTaHOBKH JIOTKAa B TpeOyeMOM IOJIOKEHUU HYKHO CHSTh 4eThIpe Ooiita
KpEeIUICHUsI KOpITyca IMHEKa K BaHHE, MOBEPHYTh €ro Ha TpeOyeMbli Yrol W CHOBA 3aTSHYTh
6oaTamu.

[Ipy >TOM HEOOXOAMMO OCBOOOAMTH JIIEKTPONMPOBOJAKY TMOJ JHCTOM BaHHBI W3
MMEIOLIETocs 3amnaca, YAJIUHUTh UK coOpaTh ee U MOCJe YCTaHOBKU KOPITYCa 3aKPEUTh.

OT BOAOIIPOBOHON CETH MPOM3BOAUTE MOABOJKY TPYOOIpoBoa K marpyoky. [lox moxom
o0opynyiiTe BOPOHKY C pPEUIETKOM M OTBOJOM ClIMBa B KaHanu3aluio. PacronoxkeHne BOPOHKH
JOJDKHO 00ecrieyuBaTh cOOP BOJABI OT CIMBHOTO M MEPEIMBHOTO MAaTPyOKOB

YcTaHoBUTE Ha CTEHKE B yIOOHOM Ui pabOThl MecTe IIKad yNpaBiIeHHS U IMOJIOKHUTE B
METAJUIMYECKOH TpyOe TpPOBOJ OT mKada K KIEMMHONH KOPOOKE U3MEITbYUTEIS.

TexHoNOrMYECKUEe PETyITUPOBKH.

1. Juga Memkoro W3MENbYCHHS KOPHEKIIYOHEIIOJOB HEOOXOIMMO  YCTaHOBUTH
MepeKIoYaTh Ha mKady ynpasienus B nonoxenue 1000 MUH™', MOCTaBUTh BCE HOXKU U JIEKY.

2. Jlms  KpymMHOTO UW3MENBYCHHS KOPHEKIYOHEIIONOB HEOOXOIUMO  YCTAaHOBHTH
nepeKIoJaTenb Ha mKady ynpasineHus B nojoxxkenue 500 MuH"1, CHATh YacTh HOXKEH U JEKY.

3. Ilpu Molike KOpHEKITyOHEIUIOA0B 0€3 N3MEeIbUYCHUS HEOOXOAUMO CHATh JIEKY U BEPXHHIMA
JUCK HM3MENbUUTENS, a Ha €ro MECTO YCTaHOBUTH CTOIOpP HIDKHEro AMcka. YacTora BpaleHus
noipkHa 06Tk 500 Mua"1.

4. HarsbkeHue NPUBOAHBIX PEMHEH CUMTAeTCS NPABWIBHBIM, €CIH TMPU MPUIIOKEHUU
yewms 30 H mocepenune BetBu oOpasyercs nporud we 6osee 15 ... 20 mm* [IpoBepsitor Hamu4me
CMa3K{ BEPXHEr0 MOJIIMITHUKA IMHEKa MYyTEM IINPUIIEBAHUS U YPOBEHb B MOTOP-PEAYKTOPE.
[TpoBoasT 00KAaTKy M3MENBUYUTENS MPU HANIMTOW B BaHHE BOJE B MpoaovkeHnr 30 MHH., Tak Kak
HWKHHUH MOAIIMITHUK [ITHEKA U TPaHCIIOpTepa 00s13aTeNbHO J0KEH paboTaTh B BOJISHOM cpeie.

[TonroroBka k pabore. CHauana NPOBEPSIOT MPABUIBHOCTh MOJKIIOUYEHHUS MPOBOJIOB,
KperuieHus: OONTOBBIX COEIWHEHUH, BpallaloIuxcs netaned u cOopounbix eauHui. Ocoboe
BHHMaHHUE 00paIlaroT Ha KPEIICHHUE HOXKEBOTO IMCKA, KOTOPBIN JOJDKEH BpaliaThcs 0€3 3aelaHuil u
CTYKOB IIpH TOBOPOTE OT pyKu. [IpoBepstoT HAaTsHKEHME 1eneil TpaHCIOPTEPA U MPUBOIHBIX PEMHEN
nrHeka. CTperna mpOBHCAHUS OJTHOM BETBU LIETIH JTOJDKHA OBITH 12 ... 15 MM.

[Topsimox paboOTHI HA U3MENBUYHTETIE.

Bxirouator aneKTpoABUTATENh IIHEKA TOJBKO TPU BKJIOYEHHOM JIIEKTPOJBUTATENE
M3MENBYHTENS, YTO 00ecleynBaeT nojjauy KOpHe-KIyOHEeII0J0B Ha BPAIIAIOIIUICS PEXYIIUN TUCK
W HE JOMyCKaeT 3allpecCOBKM B MOMEHT Mycka. BKIIOYalOT W BBIKJIIOYAIOT CKPEOKOBBIN
TPAHCIIOPTEP HE3aBUCHUMO OT paboThl APYruX MeXaHW3MOB.. HopMarbHas paboTa pexyiux AUCKOB
o0ec-TieunBaeTCs MpU HEMPEPHIBHOM T0/1au€ KOPHEKITyOHETION0B.

[Ipu mnepepaboTke Mep3NOil CBEKIbl HEOOXOAMMO YMEHBIIUTH 3arpy3Ky, JAOBOMIS
MPOU3BOUTENHHOCTD JI0 5 T/4.

[Tpu moiike kaptodens 6e3 U3MeTbUYeHHsS, HEOOXOAUMO CHSTh ICKYy M BEPXHUH IHCK
mMenpunTens. [Ipu 3ToM aekTpoaBHUTaTe b TOJDKEH padoTaTh B PEKUME C YaCTOTOW BpAIICHUS
500 mun™".

TexHauveckoe 00CTYKUBAHHE MPU IKCIUTyaTaI[UH U3MEITbUYNTEIS.

[Ipu exxemHEeBHOM TEXHUYECKOM OOCITY)KHMBAaHUM IUIAHTOM JJIsl THIPOCMBIBA U JIOMATOM
OUHMINAIOT MAlIMHy OT OCTaTKOB KOPHEKIYOHEIJIONOB, Tpsi3M W KamHeW. [IpoBepsroT u mpu
HEO0OXOIMMOCTH 3aTATHBAIOT Pe3bOOBBIE COCTUHEHHS, 0CO00€ BHUMaHUE oOpalas Ha KperuieHue
HOXEH 1 peXyImmXx TucKoB. [IpoBepstoT paboTy ckpeOKOBOTO TpaHCTIOPTEPA U MPU HEOOXOTUMOCTH
perynupyroT HaTspkeHue. CKpeOKH He JOJDKHBI KacaThCsi OOKOBBIX CTEHOK Kokyxa. IIpoBepsitor
HaJeKHOCTbh MOAKIIOUEHHUS 3a3eMIISIOIIEro IPOBOIa K OONTY 3a3eMIICHUS.
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[Ipy nepuoAMYEcKOM TEXHHUYECKOM OOCITYXHBaHMM, KOTOpPOE MpoBOIAT udepe3 S50 .
paboThl, BBIMOJIHAIOT ONEpAIMM E€XEIHEBHOIO TEXHHYECKOro OOCIy)KMBaHHUS U, KPOME TOrO,
CMa3bIBAIOT JI€Talld MAIlIMH B COOTBETCTBUM C Tabimier u cxemoil cmaszku. Ilepen cmaszkoit
HEOOXOIMMO yIAIUTh TPsA3b U MbUIb C MAcl€HOK, MPOOOK M C MOBEPXHOCTH BOKPYTI HUX,
MOJIB30BAThCS YMCTHIMU 3aIIPABOYHBIMU CPEJCTBAMH M MMPUMEHSITH HEOOXOIUMBIE COpTa Macell.

[TpoBepsitoT KperuieHHe CKpeOKOB TpaHCHopTepa M MpPU HEOOXOIUMOCTH 3aTATHBAIOT.
CkpeOKku JOKHBI OBITH TUIOTHO MPHUTSHYTHI K JIanke 3BeHa. OCMaTpHUBAIOT MPEAOXPAHUTEIBHBIN
mWTU(T HA MPUBOJIE TPAHCIIOPTEpa U B ciayyae Hajpe3a 3aMeHstoT. [IpuBoaHas 3Be3go4Ka JA0KHA
ObITh TUIOTHO 3aKperuieHa Ha Baly. MeroMeTpoM TMPOBEPSIOT COCTOSHUE  H3OJSIUU
anekTpoaBurarenaeii. ConpoTHUBIICHHE HW30SAIMUA JOJKHO ObITh He Hmwke 0,5 MOm: B cimydae
HEO0OXOIMMOCTH CYIIAT AIEKTpoABUTaTend. M3aMepurenem 3a3eMiIeHHs TPOBEPSIOT COMPOTHUBIICHHE
MOBTOPHOTO KOHTYpa 3a3emiieHus. ConpoTuBiIeHUE T0JKHO ObITh HEe Oosee 10 Om.

KoHTpoJIbHBIE BOIIPOCHI.

1. U3 xakux OCHOBHBIX COOPOUHBIX €IMHHUIl COCTOUT U3MEIbYUTEIh-KAMHEYIOBUTEID -
Mmoitka UKM-®-10.

2.  PacckaxuTe 0 TEXHOJIOTUYECKOM Ipoliecce padoThl U3MENbUUTENSI-KaMHEYJIOBUTEISL.

3. OOBSICHUTE OCHOBHBIC TEXHOJOTUICCKUE PETYIIUPOBKU U3MEITHIUTEIIS.

4.  Ilepeuucnure OCHOBHBIE ONEpPALMU €KETHEBHOTO U MEPHOJUYECKOr0 TEXHUYECKUX
00CITyKMBaHUH H3MEIIbUYUTEIIS-KAMHCYJIOBUTEIISI-MONKH.

5.  IlpuBeaute ocHOBHBIE MpaBUiIa OE30MACHOCTH TPY/A.

Jlyist uero npegHa3HaueH CKpeOKOBBIN TpaHcHapTep?

Ckomnpko snekTpoasurareneii ycranorneHo na UKM-®-107
KakoBa npousBogurensaocts UKM-®-10?

Uemy paBeH pacxo/ BObl HAa TOHHY IepepadaTbiBaeMoro kopma?
10. KakoBbI pa3mMepsl 4acTUI] KOpMa U U3MeNbYeHuu s ceuneit, KPC?
11. T'me maxer ObITh ucnonb3oBana Mammraa UKM-d-107?

12.  MOXHO JI UCTIOJIb30BaTh MAIIMHY B PEKUME MOMKHU?

13. OO®BscHUTE NOPSAOK MOATOTOBKH K padore Ha MKM-®-10.

14. OOmbscHuTE NOPSAAOK pabOTHl HA U3MENbUEHUE.

15.  Yto HYXKXHO caenarh mpH rnepepadoTke Mep30i CBEKITbI?

16. PacckaxwuTe mociea0BaTeIbHOCTh CMa3KH Y3JI0B U3MEIbUUTEIIS.
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2.4 JlaGoparopHas padora 4 (JIP-4). (2 yaca).

Tema: YCcTpoiicTBO U 3KCILTyaTalMst KOPMOIPUTOTOBUTENbHBIX ManH: K1Y -2; «Bonrapb-5».
2.4.1 Heapb padoTbl: V3yunTh U3METbUUTEND TPYOBIX KOPpMOB «Bomraps-5», K/[V-2.

2.4.2 3agaumn padoThbI:

1. V3yunTh Ha3HAUCHHE, YCTPOHCTBO M MPHUHIMI PAOOTHI U3MEIBYHUTEICH.

2. O3HaKOMHUTBCA C TEXHOJIOTMYECKOH CXEMOH MalllMH M ONPENeIUTh HUX MECTO B CHCTEME
TEXHOJIOTMYECKOT0 000PYIOBaHUS KOPMOIIEXa.

3. UM3y4uTh TEXHOIOTMYECKHE PETYIUPOBKH U MOPSAOK UX BBHITOIHEHHS.

4. W3yunTh 0COOCHHOCTH MOHTa)Ka M 3KCIUTyaTalluy MAIINH.

5. Bb4epTUTH TEXHOJOTMYECKYIO CXEMY U3MEIbUUTENEH U CAeNaTh OTYET O pabdore.

2.4.3 TlepeyeHb NpuOOPOB, MAaTEPUAJIOB, HCIOJIBL3YeMbIX B J1a00paTOPHOIi padoTe:
1. leticTByromast moaens KJ[V-2

2. JleiicTBytomias Moaeib Boaraps -5

3. I1nakartsl,

4. MeTtonnyeckue yKa3aHusl.

2.4.4 Onucanmue (xo1) padoThbI:

VYHuBepcanbHas apoOunka kopmoB KJ[V-2A npeanasHayeHa [uis HM3MeEIbUYEHHUS 3€pHA,
COYHBIX KOPMOB, MUHEPAIBbHBIX JT00aBOK U MPUTOTOBJICHUS CEHHOU MYKH.

HpoOunka coctout (puc.l) u3 apoduibHoro amnmapara 1 , BeHTHIATOpa 2, 3arpy304HOTrO
OyHkepa 3, HOMKJIOHa 6 CO IUIIO30BBIM 3aTBOPOM 5 M JABYXNMAaTpPyOKOBBEIM pacTpyoom 4,
HarHeTaTelabHOro 7 M OTBOJMAILEro 8 TpyOoIpoBonOB, (uiabTpa 9, pexyuiero amnmapara 12,
MUTAIOIIETO MEXAHNU3M U CHUCTEMBI 3JIEKTPOOOOPYTIOBAHHS.

Bce y3nb1 cMOHTHpOBaHbI Ha pame 16.

JpoOuibHBIM anmapaT cOCTOUT U3 YYIYHHOro kKopmyca 4 (puc. 2), 00KOBHHBI 3, OTKHIHON
KPBILIKH, IBYX PU(IEHBIX €K, CMEHHOTO peleTa u IpoduibHoro 6apabana. BepxHee ckomieHHoOe
OKHO Kopryca cooO0IaeT IpOoOMIBHYI0 KamMepy C pexymuMm ammapatoM. OTKuHas KpBIIIKa
KpenuTcss K KOpIycy JBYMs HaKMIHBIMH 3aMKaMd. K HIDKHEMY OKHY KpBIIIKH 3aMKaMHU
MIPUCOETUHEH BCACHIBAIOIINI MAaTPyOOK BEHTHIISATOPA. [IpH M3MENbYeHNN CyXUX KOPMOB B KPBIIIIKE

yCTaHaBJIM "BAETCsl PELIETO, MPU H3MEIbUYEHHUM COYHBIX — BBIOpOCHas ropioBuHa. llpum sTOM
KpBIILIKA BEPXHErO0 OKHAa OTKphIBaeTcs. Jleku kpenstcss OosiTaMu K BHYTPEHHEM IMOBEPXHOCTH
KopImyca.

JpobunbHblil 6apabaH cOCTOUT U3 BOCBMU AMCKOB 6 (CM. pHUC. 2), 3aKpEIUIEHHBIX Ha Bally
mmoHkoi 11. PaccrosHne Mexnay auckamu 3aUKCUPOBaHO pacnopHbiMHM BTyikamu 10. Uepes
OTBEPCTHUS TUCKOB MPOXOJAT HMIECTh MalbIEB 9, HA KOTOPBIX YCTAHOBJIEHBI MOJOTKH 7. Ha kaxmom
NaybLe - 1O MATHAAUATH MOJIOTKOB. PaccTosiHMe MeX 1y MOJOTKaMU OTPETYIHMPOBAHO PACHIOPHBIMHU
BTYJIKaMH §.
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Puc.1 YuauepcanbHas qpoduika kopmoB KJY-2A:

1-npoOupHBIN anmapar; 2- BEHTWISATOP; 3- 3arpy304HbIA OyHKep; 4- pyKkaB BBITPY3KH; 5-
IIUTFO30BBIA 3aTBOP; 6- IMKIIOH; 7- KOPMOBOM TpyOONpOBOa; 8- BO3AYIIHBIA TPyOOmpoBOI; 9-
¢unbTpoBaHHbI pykaB; 10- ammepmerp- unHaukatop; 11- yepBsuHbll peaykrop; 12- Gapaban
HOXeBOM; 13- ppruar Bimrouenus; 14,17- nogaromuii 1 NOAMPECCOBBIBAIOLIUN TpaHCHIOPTEPHL; 15-

AJIEKTPOJIBUTATENh; 16- pama; 18- pemykTop.
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Puc. 2. MonotkoBsrii 6apadan KJ[Y-2A ¢ BeHTHIATOpOM:

1 - mkuB; 2 - ABYXPSIAHBIN chepuuecKuil MOAIIUIHUK; 3 - OOKOBHHA; 4 - KOPILYC; 5 - IeKa:
6 - muck; 7 - monorok; 8, 10 - pacmopnble BTynku; 9 - mamem; 11 - mmonka; 12 - KOXyX
BEHTWIATOPA; 13 - poTop; 14 - BcachIBaromuii marpyooxk.

3arpy304Hblii OyHKEp BBIIIOJIHEH U3 JIMCTOBOM CTAlIM U MMEET B HIDKHEH YacTH 3aCIIOHKY,
KOTOpasi pEryIupyeT MOCTYIJIEHUE ChIITyYMX KOPMOB B JPOOHIIbHYIO KaMepy.

[MuknoH oraenser MyKy OT Bo3ayxa. OH COCTOMT M3 LMIMHIPUYECKOM U KOPILyCHOM
yactei. CHM3y K HEMYy HIpPHUKpEIJIEH MUI030BOM 3aTBOp. CBepXy HaXOAMUTCS IWJIMHIPUYECKUIN
naTpyOoK ¢ yIUTKOOOpa3HbIM BBIOPOCHBIM KOXKYXOM.

[[Imr030B0# 3aTBOp TpenHAa3HAYEH /IS BBIBOJA MYKH W3 HUXKHEH dYacTh mukioHa. OH
MIPEMSITCTBYET BBIXOAY BO3JYLIHOIO IMOTOKA U3 LKMKIJIOHA. [1[111030BOM 3aTBOP COCTOUT U3 YYyT'YHHOTO
Kopryca, OOKOBHH U POTOpa ¢ IMPOPE3MHEHHBbIMU JionacTaMu. [IpuBox poTopa OT riiaBHOro Baia
KJIMHOPEMEHHON Tepenavyeld, 4epBAYHBIM PEAYKTOpPOM M THOKOM MydToi. CHM3Y LUII0O30BOTO
3aTBOpa 3aKperieH JABYXNaTpyOKOBbII pacTpy0 ¢ MEepeKUAHOMN 3aCIIOHKON M MEUIKOAEep KATEIIMU.

[THeBmonpoBoabl 711 8 (cM. pHC. 1) COENUHSIOT IMKIOH C BEHTWIATOPOM M 4epes3
MOJIOTHIHOU UIBTP 9 - C MOBOIAIIUM BO3IYIIIHBIM MTaTPyOKOM.

Pexymuii anmapar nu3MenbuaeT couHble U rpyobie kopma. CocTOUT U3 pexyiero 0apabana
2 (puc. 3), mpotuBopexyuell miactuHel 14 u pambl. Pexymuii G6apabaH uMeeT TpH HOXa,
3aKpeIJICHHBIX Ha JBYX (UTYPHBIX AMCKaX, M Baj. 3a30p MEXAY HOXaMH W MPOTUBOPEKYILIEH
IJIACTUHOM peryaupyercs nepeMelieHeM HOKel Ha JUcKax yHopHeIMU Oontamu. Ha ogHOM KOHIE
Bajia 3aKpervieH MKUB ¢ (PUKIMOHHON MpeAOXpaHUTEIbHON My(TOH, HA ApyroM — 3Be3q0uKa (Z
=15) ansg npuBoJa peayKTOpa MUTAOLIEr0 MEXaHNU3Ma.

Ha 3agHeil creHke BEepXHEro OKHa 3aKpelUleH MarHuTHBIA cemapatop 6. Iloctymnenue
3epHa B IpOOMIIBHYIO KAMEPY PETYIHUPYIOT 3aCIOHKOM C PhIYaKHBIM MEXaHU3MOM U 38KHMOM.

[Muraronmit MexaHu3M cOCTOUT U3 TpancmnoptepoB 14 u 17 (cMm. puc. 1) u penykropa 18.
Haknonnbiii mpeccyromuii  Tpancnoptep 17 COCTOMT W3 pPaMKH, IE€NOYHO-IIAHYATOM JICHTHI,
BEIOMOTO W BEIyIIero BajdoB. PaMka BKIIOYaeT JBe OOKOBMHBI M KOPOOKOOOPa3HYIO JIBIKY,
COC/IMHEHHBIE CTSDKHBIMU BUHTaMU. llemouyHo-TuIaHuaTasi JIEHTa - 3TO JIB€ BTYJIOYHO-POJIMKOBBIE
LeNu C HakJeNaHHbIMH HAa HUX METa/NIMYecKUMH IiaHkamMu. Ha BegoMom Baily mpeccyromiero
TpPaHCIIOPTEpa 3aKPEIICHbI ABE 3BE3JJ0UKH M POJIMK, OMOPHI MOAIIUITHUKOB 3aKPEIJIEHbI HA paMKe.
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Ha Benymem Bainy mMeroTcs Tpu 3Be3A0YKHM. J[Be M3 HUX INpeAHAa3HAuUEHBl JUIsl IPUBOJA JIEHTHI,
TpeTbs - s IpuUBOAa Bexyuero Baia. Omopsl Baja MIAPHUPHO YCTAHOBIEHBI B 0OOWHMax
BEPTUKAIbHBIX CTEHOK KOXyxa. Ha BBICTyNarolmux KOHIAX ONOpP KPEMATCs pblyaru, COEJUHEHHbIE
IIPYKUHAMHM C PaMOMl MaIIMHBI. DTHUM JOCTUIAeTCsl IPHKUM HAKIOHHOIO TPaHCIOPTEpa BHU3.
Huxnee nonoxenue TpaHcropTepa OrpaHUYMBAETCs YIOPHBIMU IUIACTUHAMU Ha CTEHKAX KOXKyXa.

Ha npaBoii cTeHke Hajg NPOTUBOPEKYIIEH IIJIACTUHKOM KPEMUTCA OTCEKaTelb,
MPEMSITCTBYIOUINI NEPEMEIIEHUIO MAacChl M3MEIbYaEMOI0 MaTepHalla BIIPABO; HATSHKEHHUE JICHTBI
HAKJIOHHOTO IIPECCYIOLIET0 TPAHCIIOPTEpa PEryJupyeTCcss HATSHKHBIMU 3BE3J0YKAMH, OCH KOTOPBIX
3aKpEIJICHbI B CTEHKAX PaMKHU.

[TuTaronuii TpaHCIIOPTEP COCTOMT W3 pPaMbl, IPOPE3UHEHHOM JIEHTBI, BEAOMOIO H
BEIYILIEr0 BajOB, HAa KOTOPBIX 3aKpEIUIEHbl POJMKU. BeaoMblil Ball MOXKET IEpeMelaThCsi B
HaMpaBJIIOIUX PaMbl 00JITaMHU, YEM JOCTUTAETCs HATSHKEHUE UITH OCJIa0JICHHUE JICHTHI.

Penykrop oOecneumBaeT BKJIIOYEHHE TPAHCIOPTEPOB B paboOTy, OTKIIOYCHHE WIIH
obpatHblii xoxa. IlpuBox penykropa ocyliecTBIsSeTCS LENHON Iepefadeidl OT Baja PeXYLIEro
OapabaHa.

Jiis oGecrieyeHust JIETKOro 3anmycka ApoOuiiKa KOMIUIEKTYETCs aBTO-MaTHUECKOM 1MyCKOBOM
GbpUKIHOHHON My(TOI IEHTPOOEKHOTO THUTIA, BCTPOCHHOH B IIKUB 3JICKTPOJIBUTATEIIS.

Puc.4. O6muit Bua apobunku KJ[V-2.
1 - oOpatHbIi TpyOOTIPOBOI C PUIBTPOM; 2 - YIUTKU IIUKIOHA; 3 - IIUKJIOH; 4 — PEIyKTOp
IIUTF030BOTO 3aTBOPA; 5 - MITIO30BOI 3aTBOpP; 6 - paMKa aMIepMeTpa-HHIUKATOpa; 7 - MPUEMHBIH
OyHkep; 8 - pactpyd nmkioHa, 9 - mpeccyrommii Tpancmoprep; 10 mpoOunpHas kamepa; 11 -
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TpaHcnoprep; 12 - penykTop TpaHcnoprepa; 13 - anekrpoaBuratens; 14 - MIKUB ¢ aBTOMATUYECKOU
(dbpuknroHHoN MydToii; 15 - pama.

TexHonornueckuil mpouecc, BeInoyiHseMblid qpoduikoii KIY-2A, cregyer paccMaTpuBaTh
KaK TPEeXd3TaIHbI|: JpOOJIEHUE ChITIYYHX 3€PHOBBIX KOPMOB B MYKY; U3MEJIbUE€HUE IPYObIX KOPMOB B
MyKY; HW3MEJbUEHHE COYHBIX KOPMOB (3€JIEHOW TpaBbl, CHJIOCA, KOPHEKIYOHEIUIOJOB) B
1acTOOOPa3HYyI0 Maccy.

[lpu npoOneHHMH CHIMTYYUX 3EpHOBBIX KOPMOB KJIMHOBBIE PEMHHU IPUBOJIA PEXKYIIETO
OapabaHa cHUMaIOT. B 3a/1HIOI0 KPBIIIKY APOOMIIBHOM KaMephl YCTaHABIMBAIOT CMEHHOE pereTo 5.
HmwkHee OKHO KpBILIKA COCIUHSIOT CMEHHBIM BCACHIBAIOIIMM IMAaTPyOKOM C BEHTWISATOPOM 4.
Bxitouaror apoOmiiky B paboTy M pPEryjiaMpyroT 3acloHKOM 7 3epHoBoro OyHkepa | cTeneHb
3arpy3ku.- Ilokazanue amrepmerpa-mHAMKATOpPa JOHKHO ObITh 55 - 60 A. 3epHO, mpoxopas Mo
HAKJIOHHOMY JHHMIIlY TOPJIOBUHBI, OYMINAETCSI MArHUTHBIM CENapaTopoM 6 OT CTaJIbHBIX NIPEIMETOB
U 1omajgaer B ApoOunbHyro kamepy. Ilox nelicTBueM ynapoB MOJOTKOB 3 OHO YacTUYHO
paspymaercs. Hepa3pylieHHble yacTHULbl OTOPAchIBAIOTCS HA JIEKM U pelleTa, TJe OKOHYATEIbHO
u3MenpyaroTes. YacTuipl, 10 pa3Mepy MEHBIIME WIM PaBHbIE OTBEPCTHUIO peEIIeTa, MONajalT B
3apeleTHYI0 HOJOCTh KpPBIIKK JpOOMIBHOM KaMepbl, W3 KOTOPOW IIOTOKOM BO3/AyXa IO
BCachIBalOIIEMy NaTpyOKy, BEHTWIATOPY 4 M HarHETaTeJIbHOMY ITHEBMOIIPOBOAY IE€pEMELIAtOTCs B
nukIoH 10. B ukiIoHe NpOMCXOOUT OTAEIEHUE MYKH OT BO3yXa. MyKa uepes III030B0OM 3aTBOp 9
U pacTpyd 8 mocTymaer B Tapy, a BO3AyX 4Yepe3 OTBOIALIMN THEBMOMpoBon, ¢unbtp 11 u
IPUEMHBIA BO3JYIIHBIM MaTpyOOK - CHOBA B JpOOMIIbHYIO KaMmepy. HacTb Bo3ayxa yepe3 (puibTp
BBIXOJUT HAapyXy. DTUM CO3/1a€TCsl HEKOTOPOE pa3pelkeHue IpHU BBIXOJE B APOOUIIBHYIO KaMepy,
Onmarozaps 4eMmy YCTpaHseTCs paclbUIMBAaHUWE W3MEIbUYEHHOIO KOpMa dYepe3 HEMJIOTHOCTH
IpoOMIBHOM Kamepsl. My4Hast TbUTb, OCEBIIAs B (PHIBTPE, IO MEPEe HAKOIUICHUSI CHOBA TONA/IAeT B
IpOOMIIbHYIO KaMepy.

[Tpu u3menpyeHnn rpyObIX KOPMOB B paboTy BKIIOUAETCS pexyluid anmapar. ['opioBuHa
npueMHoro OyHKepa IepekpbiBaeTcsi 3acioHkod. Ha Bpems 3amycka 3ieKTpoaBHraTelis
HEOO0XOAUMO OTKITFOUYHTH MUTAIOMINN MEXaHU3M, Ul 4ero peryar 13 (cMm. puc. 1) ycTaHaBIMBarOT B
cpenHee nosoxxeHue. Ilocne 3amycka 37eKTpoJABHraTels BKIIIOYAKOT MUTAIOIUNA MEXAHU3M, IS
yero pbryar 13 ycraHaBinuBalT B KpailHee 3aaHee mnosiokeHue. Ha murarommii Tpancnoprep 14
KOPM 3arpy’karT paBHOMEpHbIM cioeM. IIpeccyronmii Tpancnoprep 17 ymnotHser ero. YacTusl,
OTpe3aHHbI€ HOKaMH, OTOPACBhIBAIOTCSI HAa CKAaTHYIO JOCKY M MOCTYIMalOT B APOOMUIIBHYIO Kamepy.
JpoOuTcst U TpaHCHOpTUpYeTca TIpyOblii KOpM Kak 3epHo. Ilpu u3menpyeHnu rpyobIX KOPMOB
YCTAHABIIMBAIOT B 3a/IHIOI0 KPBILIKY JPOOMIIBHOIN KaMepbl CMEHHOE PEeIIeTO ¢ OTBepcTUsIMU 10 MM.

[Ipy wu3MenpYEeHUH COYHBIX KOPMOB MAIIMHY HepeoOopyayroT s paboThl MO
MPSIMOTOYHOMY LIMKIIY: OTCOEIUHSIOT BCACHIBAIOUINI NaTPyOOK OT KPBIIIKHU APOOUIBHON KaMepbl U
BeHTWIATOpa. Ha BXOZE BEHTWIATOpA CTABAT OIPAaJUTEIBbHYIO CETKY. 3aMEHSIOT CMEHHOE PELIETO
BCTaBHOI BBHIOPOCHOM TOPJIOBUHOM M OTKPBIBAIOT BEPXHEE OKHO B KPBIIIKE JPOOMIBHON KaMephl.
CHapyXu IOl OKHOM YCTaHaBJIMBAIOT OTpaKaTeNIbHBIA Ko3bIpek-Aeduaexkrtop. B sToM ciyuae
npobuisika paboTaeT co CKBO3HBIM IPOXOJIOM KOPMOB OT TpaHCIIOpTEpa 4Yepe3 HOKEBOM ammapar,
IpOOMIIbHYIO KamMepy, BCTaBHYIO BBIOPOCHYIO TOPJIOBHHY M BepXHEE OKHO B KpBIIIKE TPOOUIBHOMN
KaMephl.

Bo3nymHblil MOTOK, CO3/1aBa€Mblil BEHTUJISITOPOM, MPOXOASl 4epe3 ILUKJIOH, OTBOASALIUI
MTHEBMOMPOBOJ, (GUIBTP, MPUEMHBIN BO3AYIIHBIM MaTpyOOK, APOOMIBHYIO Kamepy U BBIOPOCHYIO
TOpJIOBUHY, NIPEMSTCTBYET 3IMIIAHNIO KOPMa Ha CTEHKAaX MOCIIEIHEN.

PerynupoBku:

1.  Tpebyemas cremeHb U3MENbUYCHUS MPOIYKTa OOECIIEYMBAETCS C IOMOIBIO CMEHHBIX
peuet ¢ otBepetusiMu 4; 6; 8 u 10 mm.

2. llomauy 3epHa u3 NpUEMHOro OyHKepa B JpOOMIBHYIO Kamepy perylIupyroT
OTKPBITHEM M 3aKPBITHEM MTOBOPOTHOM 3acioHKU. CTeneHb 3arpy3Ku ApOOUIKA KOHTPOIUPYETCS 110
MIOKa3aHUsAM aMIepMeTpa - uHaukaropa (55 - 60 A).
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3. 3a30op Mexay HOXKaMH U MPOTHUBOPEXKYIIEH TIIACTHHON PErylIUpyIOT NepeMelieHueM
HOXKEW YIOPHBIMU BUHTaMU, MPEJBAPUTEILHO OCJIa0MB MPHU 3TOM KpernexHble 00aThl. OH J0KEeH
ObITH He Oonee 1 MM.
4.  3a3op MexXIy IUIAHKOH MPOTHUBOPEXKYIIEH IJIACTUHBI M JIEHTOW TOPHU30HTAJILHOTO
TpaHCIIOpTEpa YCTaHABJIMBAIOT MUHUMAJIbHBIM 32 CUET [IEPEMELLEHUS CaMOM IIACTUHBI.
5. VYIoTHeHHME MacChl MPECCYIOIUM TPAHCIOPTEPOM PETYIUPYIOT HaTSKEHHEM
NPY>KUHBI TaK, YTOOBI MPECCYIOMINKA MaTepHall He BBIACPTHBAJICS MPH pabdoTe.
6. JlnuHy pe3kum M3MEHSIOT 3aMeHOH 3Be3fouek (Z=13 m Z=15) Ha Bajy HOXEBOTO
OapabaHa.
7. MonoTku Ha HOBBIE paboure TpaHy MEePECTaBIIAIOT IPU U3HOCE UX Oosiee 3 MM.
8.  IlpenmenbHbIid M3HOC pexyulied KpoMku Hoxkeil — 10 - 12 MM, mpoTHBOpexyIien
IJIACTUHBI — JI0 5 MM.
Coneprkanue oTyeTa:
1. Onumure Ha3HaYEHHE MOJIOTKOBBIX YHUBEPCAIBHBIX APOOUIIOK.
Haueprtute cxemy u3y4aeMoil 1poOHIIKy.
Kpatko omummre ycTpoilcTBO, mporecc paboThl U TEXHOJIOTMYECKUE PETyTUPOBKH
JTPOOMIIKH.
Bonpocs! 1u1st KOHTpos:
HazoBute ocHoBHbIE y3i1bl qpobminku KJ[Y-2A.
Kakoii nomkeH ObITh 3a30p MEXIYy HOXKAMHU W MPOTHBOPEXKYIIECH IUIACTUHON B
u3Mmenbyaroniem anmnapare KJY-2A?
[ToueMy MONOTKH JPOOHUIILHOTO anmapaTa UMEIOT 1Ba OTBEPCTHUS?
Kak yacTo BBIIOJHSAIOT IEPECTAHOBKY MOJIOTKOB Ha HOBbIE pabouune
rpanu?
Kak perynupyercs nogaua UCXOJIHOTO 3€pHOBOIO MaTepHalia B ApOOUIIBHYIO KaMepy
KIY-2A?
Haznauenue u npuHuun padoTs! ukiaoHa apoounku K/IV-2A.

WU3menpuntens kopMoB «Bomrapb-5» mpenHasHaueH A7 TOHKOTO  HM3MENbUEHUs
MPEIBAPUTENILHO BBIMBITBIX KOPHEMJIOJAO0B, 0aXueBBIX KYJIBTYp, KYKypy3bl ¢ MOYaTKaMu B CTaJUU
MOJIOYHO-BOCKOBOM CIIE€JIOCTH, CUJIOCa, TpaBbl M JPYrHX KOpMOB. Bce mepeunciieHHble Kopma
MOKHO TepepabaThlBaTh KaK pa3/ielbHO, TaK U B pa3iMyHON cMecH. B stoMm cimywae Hapsay c
M3MENbYEHHEM ITPOUCXOUT MepEMEIINBAHNE KOPMOB.

HauOonee mupokoe npumenenue «Bonrapp-5» HaX0IUT B HOTOYHBIX JIMHUSAX KOPMOILIEXOB
Ha CBUHO(epMax.

TexHHnueckas XxapakTepUCTUKa U3MENIBYUTENS KOPMOB «Biiorpap-5»

[Tpon3BoaAUTENBHOCTD, T/4:

IpU U3MEJIbYEHUH KOPHEIIO/I0B - 1o 10
3eMHOM Macchl U CHJIOCa - 3-5
rpyOBIX KOPMOB - 08-1
[TorpebHast MOIIHOCTH, KBT - 22
4acToTa BpalleHus: c-1

pexymiero bapabana - 125
anmnapara BTOPUYHOIO Pe3aHUs - 16,6
Pa3zMepbl m3MenbUYeHHBIX YacTHUII, MM:

npeBapUTebHO N3MENIbYCHHBIX Ha OapabaHe - 20-30
M3MEJbYCHHBIX Ha annapaTe BTOPUYHOTO pe3aHus - 2-10
["aGapuTsl, MM: - 2400*1330*1350
Macca, kT.: - 1175
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Puc.5. Texnonoruueckas cxema U3MelIbuuTeNsE KOPMOB «Bonrapb-5»:

1-noparouuii TpaHcnopTep; 2-HAXXUMHOUN TpaHcmopTep; 3-pexyuuii 6apaban; 4-anmapar
BTOPUYHOTO PE3aHUs;

S-mHeK; 6-3aTOYHOE MPHUCIOCOOJIeHUe; 7-NPUBOJ  BJIEKTPOABHUraTess; 8-aBTOMAT
OTKJIFOUEHUS U3MEIBUUTEINSI OT CETH.

YCTpoiicTBO U NPUHIMIT PAOOTHI.

OcHoBHBIE COOPOYHBIE €MHUIIBI MAITUHBIL: TIoAaromuil Tpancnoptep 1 (Puc. 5), HaxumHOI
TpaHcnopTep 2, pexymuid 6apaGan 3, anmapar BTOPUYHOIO pe3aHus 4 cO IIHEKOM 5, 3aTOYHOE
npucrnocobaeHne 6, MPUBOJ SICKTPOIBUTATENS 7, aBTOMAT OTKIIFOUEHUS §, AIEKTPO0OOpyI0BaHNUE.

Kopnyc m3menbunrens npeacrapisieT coO0M CBapHYH KOHCTPYKIIMIO, Ha BEPXHEH 4acTu
KOTOpPOM KpEemHUTCs KphIlIKa, oOecleurBarolias AOCTYH K pexyllemy Oapabany u mHeky. Ha
KpBILLIKE MMeeTCsl 3aTouHoe mpucnocobnenne. K nepeaHeil yactu kopryca KpemuTcsl MOAAIOIINN
Tpancnoptep. C neBOH CTOPOHBI KOpIyca YCTAaHOBJIEHA KpbIIIKa, oOecledrBaroias JOCTYN K
anmnapaTry BTOPUYHOTO pPE3aHHUs.

[Tonaromuii TpaHCIIOPTEP COCTOMT M3 CBAPHOM paMbl, BEAYLIETO Baja C JBYMs TATAMH U
OJIHOM MPUBOJHOM 3BE37J0YKH, OCH, Ha KOTOPO CBOOOHO BPAIIAIOTCS BEIOMBIE 3BE3/I0UKH, U LIETIH
TpaHCHopTepa ¢ METANIMYECKUM IUIaHKaMH, 00pa3yIolIHe CIUIOIHOE JHO.

[IpmwxuMHON TpaHCHOPTEP COCTOMT U3 KOPIIyca, BEAYLIEro Baja € JABYMS TSATOBBIMHU
3BE3/10YKaMH, OCH, Ha KOTOPOIl cBOOOJHO BpallatoTcs JBE BEJOMBIE 3BE€310YKU U posuK. [loraoTHO
MPWKUMHOTO TpaHCIOPTEpa MJIEHTUYHO TMOJOTHY IMOAAIOIIEro TpaHcnoprepa. IIpuwxumMHoM
TPAHCHOPTEP YCTAHOBJIEH B JIBYX OMNOPAX CKOJIXEHUS MEX1y OOKOBMHAMU KOpIyca MOJArOIIEro
TpaHcnoprepa. Pexxymuii 6apabaH coCTOMT U3 Bajia ¢ ABYyMs MPUBAapPEHHbIMH K HEMY JMCKaMH, Ha
KOTOPBIX 3aKPEIIEHbl CIIUPATIbHBIE HOMKH.

Armnmapar BTOPHUYHOTO pPE3aHMsI COCTOUT W3 Bajla CO IIHEKOM, KOTOPBIH YCTaHOBJIEH B
ornopax kaueHus. Ha KOHCOJIBHOM 4YacTH Baja, Ha LUIMIEBOM BTYJIKE CO CMEIIEHHUEM JpYr
OTHOCHUTENIHO Jpyra paclojOXeHbl MOJBHUYKHBIE HOXH, BpallarolIMecs MEeXIYy HENOABMKHBIMU
HO’KaMH, KOTOpbIE

YCTaHOBJIEHBl B IUIaHKaX Kopryca. Ha BTOpoM KOHIlE Baja Ha IIApUKOMOJIIMITHUKAX
HaXOJUTCs IIKKUB MPUBOJA, NEPENAONINI BpallleHUe OT 3JEKTPOJABUIaTENs Ha Ball 4Yepe3 MOBOJOK,
KOTOPBIM JKECTKO CHAWUT Ha Baly, M CPE3HYIO IIMWIbKY. 3aTOYHOE MPUCIIOCOOIEHHE COCTOUT M3
CBapHOI'0 KOPILyca, B KOTOPOM PAacCIOJIOKEHBI JBE 3aTOYHBIE TOJIOBKH JJISl 3aTOUYKH HOXKEN NEPBOM U
BTOPOW CTYIIEHU PE3aHUS.
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[TpuBox Bcex paboOYMX OPraHOB M3MEIBUUTEINS OCYHIECTBISIETCS OT 3JEKTPOJBUTATEINS:
KJIMHOBBIMU PEMHSIMU BpallleHHe NepeJaeTcs Ha MIKUB pexyllero 6apabaHa u anmapaTr BTOPUYHOTO
pe3anus. IIpuBoxa mojaromero U NpUKUMHOIO TPAaHCIIOPTEpa OCYLIECTBISETCS LIETHOW Iepefadyen
OT 3BE€3JI0UKHU pexylero 6apadbaHa uepes peayKTop.

[lmmHAPHUYECKUH PEayKTOp OJHOCTYIIEHYATHIH pPEBEPCUBHBIA 00€CIeunBacT MPUBOJ
MIOJAIOLIEr0 U NPUKUMHOIO TPAHCIOPTEPOB, UX PEBEPC U OTKIIOYeHue. /s nmpemoxpaHeHus oT
IIOJIOMOK IIOJAIOLIEr0 M IMPWXKUMHOIO TPAHCIOPTEPOB  HA BEAYLIEM Baly YCTaHOBJICHA
(dbpuknronHas my@dra.

ABTOMAT OTKJIIOYCHHSI OT DJIEKTPOCETH TIPEICTABISIECT COOOM 3aMKOBOE YCTPOWCTBO,
OJIOKMPOBAHHOE BBIK/IIOUYATEIEM Ha HUKHEH Kpbllke Kopryca. OH COCTOUT U3 IBYX NOBOJKOB 1 1 9
mrynepa 4, B KOTOPOM YCTaHOBIIEH 3aMOK 2. BHyTpu 3aMka HaxoauTcsl MpyXuHa 5, maiiba 7 u
WIMIMHT 6. B paboyeM Moj0KeHnU NpyXKHUHA CKaTa, Majel] 3aMKa BXOJIUT B OTBEPCTHE MOBOJKA U
¢ukcupyer 3yOom mnoBoaka. [loBoaku coemuHEHBI MeXIy co0oW cpe3Hoi mmuiabkoi. Ilpu
NONAJJAHUM MHOPOAHBIX BKJIIOYEHUH B ammapar BTOPUYHOIO pe3aHMs IINWIbKa cpe3aercs, 3y0
MIOBOJIKA BBIXOJUT U3 3alCIUICHUs C NaJiblla 3aMKa, 3aMOK OTOpAachIBA€TCs MPYKUHONW U Ha)KUMaeT
Ha KHOIIKY ITYCKOBOTO BBIKIIIOUATEIISA. JIEKTPOABUIAaTEIb OCTAHABINBACTCS.

[Tocne ocTaHOBKM paboOurX OPraHOB BBIKJIIOUAIOT TUTAHUE CETH,

ABTOMATUYECKUI BBIKIIIOYATENb U, OYMCTUB ammapaT BTOPUYHOIO PE3aHUs, CTABAT 3aMOK B
pabouee mosokeHue. st TOro yCTaHABIMBAIOT 3aMOK B KpaifHee mepeaHee MOJ0KEeHHE PYKOU H,
Bpaias 0JI0K MMOJIBUKHBIX HOKEH 110 4acOBOM CTpeJKe, 3aBOAAT 3y0 MoBOjKa B ma3 Koisbua. [loce
9TOr0 YCTAHABIIMBAKOT CPE3aHHYIO LINUIIBKY.

[TpuBoAHBIE IIKMBBI pexxyliero OGapabaHa W ammapara BTOPUYHOTO PE3aHUs CBS3aHBI C
BaJIOM IOCPEICTBOM CpE3HBIX mmuiek. Kpblmku pexymiero OapabaHa M ammapara BTOPHYHOTO
pe3aHust COJIOKUPOBaHBI € 3JIEKTPO-ITYCKOBOM anmnaparypoi MocpeacTBOM IMYTEBBIX BBIKJIIOYATEICH,
YTO IPEJOTBPAIIAET IYCK MAIIMHBI IPU OTKPBITHIX KPBIIIKAX.

TexHOnornuecKum Mnpouecc.

[TpuroToBIEHHBIA K U3MEIBUYEHUIO KOPM OYHKEPOM — IMUTATEIEM I0AAETCs Ha MOAIOIIUN
TPaHCIOPTEP, KOTOPBII COBMECTHO C NMOABMKHBIM TPAHCIOPTEPOM HAIPABIISIET €r0 K PEXYLIEMY
OapabaHy MepBOM CTYNEHU pe3aHus, e MPOUCXOAUT IpeaBapUTEIbHOE U3MelbueHue. Pexyuit
O6apa0aH MMoOJaeT M3MENbYCHHBI MNPOAYKT Ha IIHEK, KOTOPBIH HampaBiseT €ro K arnmapary
BTOPUYHOTO PE3aHMsl, TJIe OH M3MeIb4aeTcs HoxkaMHu Ha (pakuuu 10 2 - 10 mm. V3MenbueHHBIH
KOPM BBIOPACBIBAETCs Uepe3 HUKHEE OKHO KOpITyca Ha BBITPY3HOM TpaHCIIOpTED.

N3menbunrtens «Bonrape-5» pabotaer mapauieibHO ¢ KOMOMKOPMOBBIMU arperaraMu |
MOJIaeT U3MEJIbYCHHYI0 MacCy TPaHCIOPTEPOM B CMECh, KOTOpBIH  oOecreuuBaeT MOJIydeHHe
Pa3IMYHBIX IO COCTaBY KOPMOCMECEH.

[TpaBuiia sKCIUTyaTaluH.

[lepen myckoM MamuHbl B pabOTy CHUMAIOT 3alllUTHBIE OTPaKICHUS; MPOBEPSIOT
KpPEIUIEHUE DJIEKTPOJBMIaTels, PENyKTOpa, IPUBOIHBIX IIKUBOB, KOPIYCOB IOJIIWIIHUKOB,
pexymiero O0apabaHa, HaTsSDKEHHE LieTIed U peMHEH, Haluuue CMa3KH B PEIyKTOpe; yOexaaroTcs B
OTCYTCTBHHM IIOCTOPOHHUX IIPEIMETOB B pabouyMx oOpraHax M3MeENIbUUTENIs U Ha IOJaroleM
TPAHCIIOPTEPE; CTaBAT pblYar BKIIOYEHHS TPAHCIOpTEpa B MOJOXKeHne «Buepen» u moakpyunuBaroT
BPYUHYIO paboune OpraHbl U3MEIbUMTENS 3a IIKWB Baja anmapaTa BTOPUYHOTO M3MeNbueHUus (Bce
pabourie oOpraHbl JOJDKHBI CBOOOJHO BpallaThesi); yOEAMBIIMCH B HCHPABHOCTH MaIlIWHBI,
3aKpBIBAIOT KPBILIIKY KOpIyca, YCTAaHABIMBAIOT M 3aKPEIUIAIOT OTPAXKIACHHS W, MOCTAaBUB pblYar
BKJIFOYEHUSI TPAHCIIOPTEpAa B HEWTpajbHOE MoyokeHne «CToI», BKIKOYAKOT 3JIEKTPOJBUIaTENb,
YTOOBI M3MENBUYUTENh MOPAabOTa ¢ OTKIIOUYEHHBIM TPAHCHOPTEPOM B TedeHHe 3 - 5 MuH., mocie
4Yero BKJIIOYAIOT TPAHCHOPTEp, MOCTaBUB phluar B mnojoxeHue «Bmepea». [ns coobmieHus
TPaHCIOPTEPY OOPaTHOTO BPAIEHHUS pbluar BKIIOYEHUS IEPEBOIAT B nosioskeHne «Hazany.

[Tpu mepepaboTke M3MENBUYUTENS ClieyeT M30eraTh BHE3aIHbIX MEPerpy3okK, CIeAUTh 3a
PaBHOMEPHOM €TI0 3arpy3Koi.
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g cBUHEN KOpPM HM3MENbYalOT U MEPEMEIINBAIOT C MOMOUIBIO aIlllapaToB BTOPHUYHOIO
pesanus. B 3TOM ciydae sie3BHe NEpPBOro MOABMKHOIO HOKA YCTaHABIMBAKOT II0 OTHOILICHHIO K
KOHIly OTOTHYTOIO BMTKAa IIHEKa MOJ YoM 54° MOBOPOTOM HOXKAa IPOTUB HAINPaBJICHUS
BpaweHus. [Ipy HeoOxoauMocTH noaydeHus: 60s1ee MEJIKOro IpoaAyKTa JUlsl ITULIBI JIE3BHE I1EPBOTIO
MIOJIBJKHOTO HOKA YCTAHABJIMBAIOT OTHOCUTENIBHO OTOTHYTOIO BHMTKa MOJ YIJIOM 9° moBopoTOM
HO’Ka IIPOTUB HAIPABJICHUS BPALLECHUS BEAYIIETO BaJa.

Brynku noaBHKHBIX HOXEH pacnojiaratoTcsi Ha LUIMIIEBOM Baly, II€ COCEJHUE LUIUIIbI
pacniosiokeHbl depe3 9°. Takum o00pa3oMm, [Uid IOJY4YEHHUS HYKHOIO YIJIa, OTCYUTHIBAIOT
COOTBETCTBYIOILEE YHUCIIO HIULIEB.

B 00oux ciyyasx Bce mocieayronye NoBUKHbIE HOKU YCTAaHABIMBAIOT 110 CIIUPAIIHM Yepes
72° (unu yepe3 BOCEMb IUIULEN ) IPOTHUB HAIIPABJICHUS BPaILlEHUS.

JU1 KpyIIHOI'O poraToro cKoTa JOIyCKaeTcsl 0oJbllas AJMHA PE3KH, Ul YEro OCTaBIISIIOT
JB€ Mapbl HOXKEW (IIOABMIKHBIX M HENOABM)KHBIX) CO CTOPOHBI ONOPbl U OAMH IOJBHMKHBIN
MOCJIETHUH HOXK,

yYCTaHaB/IMBasl MEXJY HHUMHU pPAacCHOpPHYIO BTYJKY, KOTOpass MOXXET ObITh HM3rOTOBJIEHA B
XO35UCTBE.

B cnywae mcnonp3oBanust u3menvuntens «Bonrapp -5» Ha ¢epmax KpYIMHOTO pOratroro
CKOTa CJEeNyeT HUMETb B BHJIYy, 4YTO IPOU3BOAUTEIBHOCTH €r0 IPU H3MEJIBUYEHUU COJIOMBI
BIaKHOCTBIO 710 20% He mpeBbimaer 1 1/4. C yBenMYeHWEM BIAXKHOCTH IMPOU3BOAUTEILHOCTh
MalllMHbl YMEHbIIAEeTCs W HAuYMHAeT 3a0MBaThCs amnmapar BTOpUYHOro pesanus. [lostomy mpu
U3MEJIBbYEHUH COJIOMBI ammapar BTOPUYHOIO PE3aHUsl CHUMAIOT, U pabdOTaeT TOJBKO PEXYIIHUM
6apaban. KpynHOCTh M3MeNbUeHHUS] KOPMOB IPU 3TOM YBEJIWYHMBAETCS U CTAHOBUTCS MOYTH PABHOM
JUTMHE pe3KH, moydaemMoii Ha MamuHe PCC-6.

B mpouecce 3kcrulyaTaluy KpOMKH PEXYIIUX HOXEH HM3MENIbUUTEN HMPUTYIUISIOTCS U
TpeOyIOT epUOINIECKOi 3aTouku. i 3Toro u3mensuuTens «Boarapb-5» 000pya0BaH 3aTOYHBIM
YCTPOMCTBOM.  3arayMBalOT HOXKM  ammapara IEpPBUYHOTO  pPE3aHMs B CIEAYHIOLIEH
IIOCJIEZI0BATEIbHOCTU: BBIHUMAIOT 3aCIIOHKY, MEPEKpPbIBAIOLIYI0 3aTOYHBIH CErMEHT, BKJIIOYAIOT
U3MEIBYUTENb U, Bpalllas TypBaJl NPOTUB YaCOBOW CTPENIKH, MOABOIAT KAPETKY C CETMEHTOM K
PEXYIIMM KpOMKaM CIHpalbHBIX HOXeEH. [Ilepemernias 000iiMy ¢ CErMEHTOM B KapeTKe C MOMOIIBIO
TATH, 3aTaYMBAIOT HOXKU JI0 IOJy4EHHUS OCTPbIX KpoMOK. Ilocie 3aTodyku OTBOIAT KapeTKy B
KpailiHee 3aJJHee MOJI0KEHUE, OTKIIIOYAIOT U3MEIbUUTENb, CTaBAT HA MECTO 3aCJIOHKY U PETYIUPYIOT
3a30p MEeX]ly HO’KaMM pexylero 6apadaHa U MPOTUBOPEXKYILEH MIaCTUHOM.

3aTouKy HOXKEW amnmapara BTOPUYHOIO pE3aHusi IPOBOAST B CJIEAYIOUIEM IOpSIKE:
CHMMAIOT TIOJBI)KHBIE M HEMOJBMXKHbIE HOXHU. OTBepHYB railku — Oapaliku, HOJBUTAIOT
(PUKIMOHHOE KOJBIO K TOPILY IIKHBA, OOECHEUMBAIOIIErO BpalleHHe NUIM(OBAIbHOIO Kpyra, U
3aKpEIIAIOT Taliku. BKIIIOYaroT 3JIEKTpOABHUraTeNb M, IEpeMellas HOXHU IO NMOAPYYHUKY K Iasy
3aTOYHOT0 yCTPOWCTBA, MOCIEI0BATEIbHO 3aTaYMBAIOT BCe HOXKHU. OTKIIIOYAIOT AJIEKTPOABUTATENbD,
OTBEpHYB Tailku — Oapalllku, nepeMenaroT GPUKLIHOHHOE KOJIbLO B IIEPBOHAYAILHOE MOJIOXKEHHUE,
3aKpEIISIOT HOXKM Ha MAlllMHE M PEryJIUPYIOT 3a30pbl MEXIY MOABUKHBIMU M HEMOJBUKHBIMU
HOKaMH.

Hoxu nepBoil crynenu pesaHus 3aTauuBaroT nocie nepepadbotku 200 — 250 T. xopma.
ITocne mepepabotku 500 T. KOpMa NEepeBOPAvYMBAIOT IMPOTHUBOPEKYIIYIO IUIACTHHY, a IOCIe
nepepabotku 1000 T. KOpMOB 3aTaUMBAIOT MPOTUBOPEKYIILYIO IUIACTUHY C IBYX CTOPOH aHAJOTHYHO
MOJIBWJKHBIM HOXAaM ammnapara BTOPUYHOro pe3aHus. Hoku BTOpUYHON CTYNEHHM pe3aHus
3aTaunBaroT nocie nepepadorku 100 — 150 T. KOpMOB.

Heo06xoauMo mnOMHUTB, 4YTO Tpu paboTe C TYObIMH HOXXKaMH pe3KO BO3pacTaer
noTpebiiseMas MOIIHOCTh U YXYILIAeTCsl KaueCTBO U3MENIbUEHUSI.

Bo u3zbexanue paspyiieHus GpUKIMOHHOTO KOJblla MPU 3aTOYKe HOXKEHl BTOPOM CTynmeHH
pe3aHuss HeoOXOAMMO OTPETYIUPOBAThH €ro MOJXKaTHE K HIKUBY pexyliero 6apadana. Haubombias
BEJIMYMHA CKATHA KOJbIla HE JOJDKHA MIPEBBIIATH 1,5 MM.

TexHonornyeckue peryanpoBKH
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1. 3a3op anmapara MEPBUYHOIO pE3aHMsI PETYIUPYIOT TOCIE 3aTOYKM HOXEH W
IIPOTUBOPEXKYIIEH TUIACTUHBL. J[JIs1 peryaMpoBKH 3a30pa pacIlIIMHTOBBIBAIOT KOPOHYAThIE Taliku U
0Ca0JIAIOT KpEerieHNe KOPITYyCOB MOJIIIMITHUKOB pexyiiero 0apadana. PerynupoBounsiMu 601Tamu
nepemMeniaroT 6apabaH K IPOTUBOPEXKYIIEH TUIACTUHE U, YCTaHOBUB 3a30p 0,45-1 MM., 3aKpeTuIsOT
MOJAIUMITHUKY U 3aIUIIJIMHTOBBIBAIOT TaliKHU.

2. PerynupoBaHue cTeneHH H3MEIbYEHUS IPOM3BOAAT B 3aBUCUMOCTH OT Ha3HAuYCHUs
KOPMOB [1€PECTAaHOBKOM MOJBUKHBIX HOXKEN MM U3MEHEHUEM UX YKCIIa B almapare.

Jlis Ty Tpedyercs U3MeNbYUTh KOpM Hanbosee TOHKO. [lepBblil OT HIHEKa MOJIBUKHBIM
HOXX YCTaHABIIMBAETCS TaK, YTOOBI MEXy paboueil KpOMKOI €ro ¥ OTOTHYTOM 4acThiO BUTKA IIHEKa
ObLT yroi B 9°.

VYToa OTCUUTHIBAIOT OT BUTKA LITHEKA IIPOTUB HAIPaBJIECHUSI BPAILICHUS.

ITpu nmoaroToBKe KOpMa Uil CBUHEH MepBbIN MOJBM)KHBIM HOK yCTaHABIMBAIOT TAK, YTOObI
MEX/1y JIE3BUEM U BUTKOM ILIHEKA Moiayduiics yroa 54° (puc. 87,B), cuutas OT BUTKA LIHEKA IPOTUB
HaIlpaBJICHUs BPALICHHUS.

Bce mnocnenyroniye moaBHKHbIE HOKM B OOOMX Cllydasix YCTaHaBJIMBaIOT depe3 36° or
KPOMKHM IIE€pPBOrO HOXa (ITOBOpPAYMBAIOT HA 4 IIIMIIA MPOTHB HANpaBJIEHUs BPALIECHUs) TAK, YTO
KOHIIbI HO’KEW pacrionaratoTcs o CIupay.

3. 3a30p ammapaTa BTOPUYHOIO PE3aHMs PErYIUPYIOT MOCHE KaKION MEepPEeTOUYKH HOXKEH,
IIPU UX 3aMEHE, a TaK)Ke IPU PEryJIMpPOBKE CTENEHU U3MeNbueHUs kopMa. [lociie ycTaHOBKM HOXel
raiiky Mx HOJpKMMa 3aTATUBaOT 10 OTKa3a U KOHTPSAT rakoil. 3aTeM peryiupoBOYHBIMU OOITaMU
PEryJIUpYIOT PAaBHOMEPHOCTh 3a30pa MEXAY LIECThIO MEPBBIMHU OT OINOPHI IIHEKA NOJIBUXKHBIMU U
HENOJBM)XHBIMU HOXaMu B nipeaenax 0,05 — 0,65 M., a Mexly OCIEAHUMH TPEMs ITOIBUKHBIMH U
HenoABkHEIMA HOkamu — 0,05 — 0,7 mm. 3a3op mposepstor mymom. Ilocie ycTaHOBKH U
PEeryJIupoOBKM HOXEH B ciydae HaONIOJIEHHs MOBBIIIEHHOIO YPOBHS IlyMa BO BpeMs pPabOThI
YMEHBILAIOT BETUYHUHY 3a30pa PETyJIUPOBOYHBIMU OOITaAMU JJO MUHUMAJIBHO PEKOMEHIYEMOM.

4. TexHuueckoe 00CIy)KMBaHUE.

[Tpu exxecMEHHOM TEXHHUUYECKOM OOCITY)KMBAaHUHU MPOKPYUMBAIOT MAITUHY BXOJIOCTYIO 2 — 3
MUH.; OYMIIAIOT OT TPSA3U M OCTATKOB KOpMa pabouMe OpraHbl; MPOBEPSIOT COCTOSHUE Y3JIOB,
MEXaHM3MOB UM BpAIlAIOIIMXCS 4YacTed; NMpu MepepadoTKe pblObI M XBOM INeEpe]] OTKIIOUYEHHEM
MalllMHbBl TMPOMBIBAIOT BOJOH Bce paboune OpraHbl; MPOBEPSIOT PEXKUM pabOThl M HarpeB
ANEKTPOABUTATENSI, COCTOSTHUE KOHTAKTOB AJIEKTPONPOIYCKHOTO 000PYAOBAHHUS.

Bo3MmorkHBIE HEHCIIPaBHOCTH M3MenbunTens «Bonraps -5» U cnoco0bl X yCTpaHEHUs

Hewncnpasnocts [Ipynunna Crnoco0 ycTpaHeHus

Hoxu pexxymiero 0apabaHa 3aeBaroT 3a MPOTUBOPEKYIIYIO INIaCTHHY CMEIeHbl  CIIOPHI
pexymiero OapabaHa MX KpEIUIEHMsS] WIM KpeIUIeHHs HPOTHUBOPEXKYIIEH IUIACTUHBI M HOXEH.

3aKpeIIsAoT MPOTUBOPEKYIYIO MIAaCTHHY U 3a30p 0.5 — 1 Mm. Mexay pexylumMu HO)KaMu
Y IPOTUBOPEXKYIIEH IIIIACTUHOM, HAJIEKHO 3aKPEINB OIOPBI.
He mnepenaercs KpyTAuuiics MOMEHT OT 3JEKTPOJBUTIATeNs Ha pexymuid Oapaban
Cnabo HaTsHyTH peMHH. Cpe3aHa mpenoXpaHuTeNnbHas mnuiabka HaTsarusarot PEMHH.
CraBAT HOBYIO NIPENOXPAHUTENBHYIO IINUIIBKY.

He nepenaercs kpyTsmuiics MOMEHT OT pPEAyKTOpa Ha BeIylIHe Balibl MOJAIOIIET0 U
IIPY>KUMHOT'O TPAHCIIOPTEPOB [TpoOykcoBbiBaeT ppukionHast mydra.  Perymupyror
YCHUIINE CHKATUS MIPYKHUH

He Bpamaer mHexk Cnabo HaTsHyThl peMHH. Cpe3aHbl NpEeIOXpaHUTENbHBIEC IIMUIBKH

Hatsrusator pemHu. CTaBsAT HOBYIO IPEIOXPAHUTEIbHYIO IITUIBKY

[THek Bparaercsi, HO MOJBUKHbBIE HOXKU He BpamatoTcss CpesaHa peoXpaHUTeIbHAS
IITHAJIbKA To xe
HaGeranue nieneii nmoiaronero 1 HAXXMMHOTO TPAHCIIOPTEPOB Ha 3yObsl TATOBBIX 3BE37J0YEK
Cnabo HaTSHYTHI LU Hatsarusatot nenu

IIpu cpe3aHnu NMpenoXpaHUTENbHON IIIMUIBKY IPOJOJDKAETCS BpAICHUE HOXKEH BMECTE C
BajioM OTCYTCTBYET 3a30p MEXJIy MOBOJAKAMHU B PE3yJbTaTe MEPETSHKKU KPYIJIBIX raeK KperuieHus
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HOXEH anmnapara BTOPUYHOr0 pe3aHus OTnyckaroT Kpyriible railky U ycraHasiausaroT 3a3op 0,5
MM. MEXy ITOBOJKAMU

[IpenoxpaHuTenbHbIE MIHJIBKA Ha MIKMBAX pexxyniero 0apabaHa U ammapara BTOPHYHOTO
pe3aHus Cpe3aHbl, a peXKyIIHe Opraibl IPOAODKAIOT Bpamarbesd. OTCYyTCTBYET — 3a30p  MEXIY
IIOBOJIKAMM U IIKMBAaMU B PE3YJIbTAaTE NEPETIKKU KPYTJIbIX TaeK KpeIlleHus IKUBoB  OTmyckaroT
KpyTJble TAKU M YCTaHABIMBAIOT 3a30p 0,5 MM. MEXy IOBOAKAMH

[Ipy  BKIIOYEHMM  KHONOYHOW  CTAaHUMM  HE  BKJIIOYAETCS  AJIEKTPOABHUIATENb

HenpasuiibHOE MOJIOKEHHE aBTOMATa OTKJIIoUeHus. Cpe3aHa NMpeloXpaHUTEIbHAs IIIHIIbKA
B ABTOMATE OTKJIFOUYECHHUS VYcraHaBnuBalOT aBTOMAaT OTKJIIOUYEHHUS IPAaBUIBHO. 3aMEHSIOT
CPE3aHHYIO IPEJOXPAHUTEIbHYIO IITUWIBKY

[Tpu Texunueckom obcmyxuBanuu TO-1 (uepe3 100 4. paGOThI) BHITOTHSIOT BCE ONEpPAIH
ETO u, xpoMme TOro, cMa3bplBalOT BCE MOAIINIHUKA KA4CHHUsS M CKOJIBKEHUS, NPUBOJIHBIC ILICTIH;
IIPOBEPSIIOT YPOBEHb Maciia B PEIYKTOpE U NpPU HEOOXOAMMOCTH AOJIMBAKOT 1O BEPXHEH PHUCKU
MacJI0-yKa3aTellsd; HaTSATMBAIOT IPUBOJHBIE PEMHU M IIENH; IPOBOASIT OCMOTP BBIKJIIOYATENIEH,
KHOIIOYHOTO IOCTa U KJIEMHOro OJI0Ka, OYMINAIOT MX OT IbUIM U IOATATUBAIOT pe3bOOBBIE
COEUHEHMS; IPOBOAAT OCMOTP JIEKTPOABUIaTENs U €r0 COCAUHEHHE C IPUBOJHBIM MEXAHU3MOM,
3a3eMJIAIOIIErO MPoBOJa (KOPIYC MAIIMHBI, 3JEKTPOJBUrAaTENb U IIYCKOBas ammnaparypa JOJLKHBI
OBITh HAJIEKHO 3a3€MJICHBI).

[Tpu TexunueckoM obcaykuBanuu TO-2 (uepe3 240 4. pabOThI) BEINOIHSIOT BCE ONEpalluu
TO-1 u, xpome TOro, BCKPBIBAIOT KpBILIKY YIPABJICHUS, OYMINAIOT anmnaparypy OT IbUIH,
CMa3bIBalOT TPYILUECS MOBEPXHOCTH, IPOBEPSIOT 3aTAKKY BCETO KpPENeXka, COCTOSIHUE H30JISLUU
(to;xHO OBITH BO BTOPUYHBIX 1ienAX He MeHee 1 MOM u He MeHee 0.5MOM B CHIIOBBIX LIETISAX).

Oco0OeHHOCTH MOHTaKa arperara.

MammHa noctynaer Ha MOHTaX B coOpaHHOM BuJe. Ee ycTaHaBiIMBaIOT Ha POBHYIO
TOPU30HTAJIBHYIO IUIOUIAJIKY TaK, 4TOObl W3MEIbYEHHBIM MPOJYKT IONajall Ha TpPaHCHOPTED,
3arpykaroIllMi  CMECUTENIb. BBIrpy3HOE€ OKHO M3MEIBYMTENS CIEAYyeT pacrnojararb IOJ
TPaHCIOPTEPOM.

He pexomennyercs ycTaHaBiIMBaThb M3MEJIBUYMTENb B MalIMHHOM 3ajle Kopmouexa. OH
JOJDKEH HaxXOJOUThCS B OTAEIBHOM IOMEIIEHUH, OOOpYIOBAaHHOM BBITSKHOW BEHTUIISILIMEH,
€CTECTBEHHBIM OCBELICHUEM U HIMPOKUM IPOE3OM Ul TPAHCIIOPTA.

bonee monpoOGHbBIE peKOMEHIAIUMU IO 3KCIUIyaTallud M MOHTaXy JalTCS B 3aBOJCKUX
UHCTPYKLUSX.

Monuduxamus «Bonrapb-5A» umeer 6ojee BHICOKHE CKOPOCTH TPAHCIOPTEPOB IMOAAYH,
YTO IO3BOJIAET MOBBICHTH MPOU3BOAUTENBHOCTh Ha 25-30%. B u3Mmenbuurtene 3a0iokupoBaHa
KpBIILIKa pexyliero 0apadaHa, Ipyu OTKPbIBAHUN KOTOPOM 3JIEKTPOABUTaTENb OCTaHaBiIuBaercs. Jlis
KOHTPOJISI HArpy3KH B JIEKTPOCXEMY IPUBOJA BBEIECH aMIIEPMETP — UHIAUKATOP
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2.5 Jlaboparopnas padora 5 (JIP-5). (2 yaca).
Tema: JlownbHbIE anmapathbl

25.1 Heab padorbl: O3HAKOMUTHCA C NPUHIMUIIOM JCHCTBUS M KOHCTPYKIIMEH JOMIBHBIX
anmnaparoB

2.5.2 3agaum padoThI:

1. O3HaKOMHUTBCSA C CYHIECTBYIOIIMMU KOHCTPYKIIUSMHU.
2. BbluepTuTh CX€My JOMJIBHOTO ammapara.

3. CocTaBUTh OTYET 1O paboTe

2.5.3 [lepevyenb NpuGOPOB, MATEPHAJIOB, HCIIOJIb3yeMbIX B JIa0opaTOpHOIi padoTe:
HatypanbHbie 00pa3Iibl JOUIBHBIX alIIapaToB U arperatoB

MeTtoauyeckue nocoOus o BHIOTHEHHIO JIAOOPAaTOPHBIX padboT

[TmakaTel

2.5.4 Onucanmue (xo1) padoThI:

CIIOCOBbI MAIIIMHHOI'O AOEHUA

PaznnuatoT nBa OCHOBHBIX croco0a MAIIMHHOTO JIOCHHS: OTCOC MPHU MOMOIIM BaKyyma U
MEXaHHYECKOEe BBDKMMAaHUE MOJIOKa U3 cockoB. llocieanmii cmocoO, Kak MoJpakaTeabHbIN
PYYHOMY JIOCHHIO, pa3pabOTaH HEYJOBIETBOPUTEIBHO W MPAKTHUYECKH HE MPHUMEHSETCH.
BakyymHbIe JOMIbHBIE MALLIMHBI B XOJ€ UX TEXHUYECKON 3BOJIOLUYU BBIJICININCH B JBE OCHOBHBIE
IPYIIIBI, IEUCTBYIOIIKE 110 JBYXTAKTHOMY U TPEXTAKTHOMY IPUHLHUIIAM. /[ByXKaMepHBINA TOUIbHBIN
CTakaH (UCIOJHUTENIbHBIA OpraH JOWJIBHOIO ammapara) MOXET HMETh WJIMHIPUYECKUH WU
KOHUYECKHI KOpIlyC, B KOTOPOM pPa3MEIlleHa COCKOBas pe3HHa, BBIIOJHEHHas B BUJE TPYOKH, C
MIPUCOCKOM B BEpXHEH 4YacTHU M CyKuBaromiascs BHU3Y. KonblieBoe (MeXKCTEHHOE) MPOCTPAHCTBO
MEX/1y KOPITyCOM U COCKOBOM PE3MHOM COEAMHEHO MPU MOMOIIM PE3UHOBBIX MATPYOKOB U TPYOKH C
KOJIJIEKTOPOM M MyJbcaToOpoM ammapara. [IpocTpaHCTBO BHYTPU COCKOBOW pe3HHBI (T10ICOCKOBas
KaMepa) CBSI3aHO C JOMUJIBbHOM E€MKOCTBIO 4epe3 MOJIOYHYI0 KaMepy KOJUIEKTOpa NpU IOMOIIU
MOJIOYHBIX PE3MHOBBIX MaTpyOkoB M TpyOku. Ha pucynke | mpencraBieHa cxema paOOThI
JOUJIHOTO CTaKaHa.

Korga B MEXCTEHHOM M IOACOCKOBOM IIPOCTPAHCTBAaX CTakaHa oOpa3yeTcss BakyyM
ONPEJIETICHHON BEJIIMYMHBI, COCKOBAsl pE€3MHA HE MPENATCTBYET BBIXOAY MOJIOKA M3 COCKa BBIMEHHM -
TaKkT cocaHus. Bnyck Bo31yXxa B MEKCTEHHOE IPOCTPAHCTBO BBI3BIBACT C)KATHE COCKOBOM PE3UHBI,
MacCCHPYIOLIEE COCOK M 3aJCpP KMBAIOIICE BBIBEJCHUE MOJIOKA - TAKT CXKAaThA. YepenoBaHUE TAKTOB
COCaHMsI M CXaTus aBTOMAaTHUYECKH oOecreynBaeTcsi paboToi myibcaropa. TakoB HpUHIUM
JEUCTBHS IBYXTaKTHOT'O JJOMJIBHOTO aIlapara.

[Tpu HapacTaHUU BHYTPUBBIMEHHOTO JaBJIeHU (32 CUET IEHCTBHSI OKCUTOIMHA) M CHUKEHUHN
BAKyyMa B IIOJICOCKOBOM IIPOCTPAHCTBE CTaKaHa IPM WHTEHCHBHOM BBIXOJAE MOJIOKA JEHCTBHE
COCKOBOM pe3MHBI Ha COCOK B XOJI€ TaKTa CXKaTHs CTaHOBHTCS cilabee U OHa, HE MpephIBas MOTOKA,
TOJIBKO CHU)KA€T €ro MHTEHCHUBHOCTb. JTHUM, B YAaCTHOCTH, MOKHO OOBACHUTH 0Oo0Jiee BBICOKYIO
MIPOU3BOIUTENBHOCTD ABYXTAKTHBIX JIOMJIBHBIX alllapaToB (II0 CPAaBHEHUIO C TPEXTAKTHBIMH), CIIa00
MPENSATCTBYIOIINX BBIBEACHUIO MOJIOKA B IIEPHOJT MAKCUMAIBHOM MOJIOKOOTIa4H.

Bo BpeMs noeHHMs HACTYIIaeT MOMEHT, KOIZla MOJIOKO M3 MOJIOYHOM JKele3bl IOCTYIAaeT B
LACTEPHY BBIMEHM B MEHBIIEM KOJIMYECTBE, YE€M BBIBOJWUTCS HM3 HEE JIOWIbHBIM AaNmapaToM.
Bo3Hukaer omnacHOCTh OBICTPOrO OMOPOKHEHHS BBIMEHHM M MEpexofa K CyXoMmy .!MHEHHIO, 4YTO
MOJKET BbI3BaTh 3a00JIeBaHNE MAacTUTOM. [Ipy cokpalieHuu THTEHCUBHOCTH MOJIOKOOT/Aa4yH CIIEAYyEeT
HEMEJUICHHO CHATH JOWJIbHBIE CTaKaHbI C BBIMEHH, YTOOBI IPEJOTBPATUTH IPOHUKHOBEHHUE BaKyyMa
B MOJOCTh MOJIOYHOM LHUCTEPHBI. DTO MOXKET MOCHY>KUTh MPUYMHON pa3pbiBa KPOBEHOCHBIX
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COCYJIOB MOJIOYHOM >KeJe3bl M BBI3BATh KPOBOJOW C IMOCHEAYIOIIUM 3a00JeBaHUEM KOPOBBL. Jlis
YCTpaHEHUs] TaKOM ONAcCHOCTH B IMKJI Pa0OThl ABYXTAKTHOI'O ammnapaTa BBEJEH TPETUH TakT -
OTIbIXa, KOrJa BCIEH 3a TAKTOM C)KaTHUs B IIOJCOCKOBOE IPOCTPAHCTBO JIOMJIBHBIX CTaKaHOB
BITyCKAaeTCsl aTMOC(epHbIH BO3AyX M B 00eux KaMmepax CTaKaHa JaBJIGHUE NPUOIIKaeTcsd K
atMocepHoMy. [lpuMeHsis JByX- WM TPEXTaKTHBIC ammaparbl, HEOOXOAMMO TIIATEIHHO
KOHTPOJIMPOBATh IPOLECC JOCHHUs, CBOCBPEMEHHO CHHU3UTH JOWJIBHBIC ammaparbl C BBIMEHU U
1010MpaTh KOPOB, IPUIOHAIX I JJOCHUS alllapaToM TOTO MM MHOI'O THIIA.

#

.

——

- . . -

Amn,
dabrerue

. "o
. . . - s

2 mabiX
«___ Locanue Cwamue ,  LOcarue Cwamue omdoix_,
NH A4
a 0
Puc. ;{ Cxema paboThl BYXKAMEPHOro AOHJLHOrY CraxKana:
a -~ HBYXTAKTHWE pexnm; 0O - TPOXTHKTIMI PCMHM, [ —- PLIHNOBAT MANKETA! 2 - Kopnyc
CTAKAHG:. 3 — COCKOBAs poiadng; 4 - COCAMHHTRALROU KOJABLIG, 5 — CMOTPUBOH KOHYC|

6 — MONOuKLE NaTpyGoK; 7 — YUAOTHHTEALIOC KOJAbUO

YCTPOMCTBO U JIEUCTBUE JIOUJIbHBIX AIIIIAPATOB

[TepeHocHBIN JOMIBHBIM anmapaT OOBIYHO COCTOMT M3 JOWJIBHOTO BeApa C KPBIIMIKOH, Ha
KOTOpPOI yCTaHOBJIEH MYJbCaTOp, IMOJBECHOM dYacTH, BKJIOYAlOIIed B ce0s 4eThlpe JOMIIBbHBIX
CTakaHa M KOJIJIEKTOp, a TakXe W3 PE3MHOBBIX IIJAHTOB M MaTpyOKOB, NMPH MOMOIIM KOTOPBIX
COEUHSIOT COOPOYHBIE YACTHU ammnapara.

YHuuuupoBanHbelii JowibHbIM anmapar AJIY-1 BelllyckaeTcsi B JIBYX-M TPEXTaKTHOM
ucnonHeHusx. OH oTJIMYaeTcs TeM, 4TO MyJIbCaTOp HE MMEET PEryIMpPOBKH YacTOThI IMYJIbCAIMM.
JlonnpHple CTakaHbl amnmapaTra BBINOJIHEHBI M3 Hepkasewoled craad. CockoBas pe3nHa
Hepa3beMHasl, CHa0KeHa TPEXIMO3ULIUOHHBIM MPUCIIOCOOIECHUEM I HATSHKEHUS COCKOBOM TPYOKHU.
Komtekrop anmapara MMeeT Mpo3pavyHyr0 MOJIOYHYHO KaMepy M BBINOJIHEH M3 IulacTMaccsl. s
OTKJIIOUEHHUSI BaKyyma MpeIyCMOTPEHO KJalmaHHOE YCTPOWCTBO (B3aMEH 3aKMMa Ha MOJIOYHOM
nuiaHre y anmapara «Bosray).

Konnekrop B ABYXTaKTHOM anmapaTe HMMEET YBEJIWYEHHBIH 00bEM MOJIOYHOM KaMephl.
[Iaiiba knamaHa KOJUIEKTOpa MOXKET ObITh 3a()MKCHpOBaHa B Ia3aX OCHOBAHMS IMOCIEIHEro, YTO
oOzeryar obcimyKMBaHUE anmapaTa npu JO€HUU U IPOMBIBKE.

[Tynscarop (puc. 2) annapata npeaHa3HaYeH AJs peoOpa3oBaHus MOCTOSHHOTO BaKyyMa B
MIEPEeMEHHbII, HEOOXOAUMBIM JUIsi pabOThl MCHOJHUTENBHBIX OPraHOB - JOWJIBHBIX CTakaHOB. B
nyJabcaTope UMEIOTCs YeTbipe kamepbl, Kamepa Inm (mocTossHHOrO Bakyyma) NMpHCOEIMHEHa 4epe3
IUIaHT K BakyyM-maructpanu. Kamepa IIn (mepemenHoro BakyyMma) oTAelieHa OT Kamepbl I
KJIAITaHOM 4 KJIallaHHO-MEMOpPaHHOTO YCTPONCTBA MyJbCaTopa, OMUPAIOLIErocs Ha MOAMSATHHUK 5,
CBOOOTHO JISXKAITUH HA PE3NHOBON MeMOpaHe 6.
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Kamepa IlIn (atmocdepHOro naBieHusi) coeavHeHa ¢ aTMocepoil uepe3 BO3TYLIHBII
¢buneTp 13, momemeHHpIi B Kopryc 12.

Or xamepnl IIn kamepy Illn ormenser BepxHsAs miomanka kinamaHa 4, Kamepa IVn
(ynpasisirornas) yepes ApoccelbHbIM KaHal COeqUHSETCs - KaMepo# nepeMeHHoro Bakyyma lln.

Komnexrop aByxTakTHOrO ammapata (pHc. 2, a) UMeeT JBe KaMepbl: Ik - Moi0KocOOpHYIO,
COEAMHEHHYIO MaTpyOokamMu 9 ¢ MOJCOCKOBBIMU KaMepaMM JIOMJIBHBIX CTAKaHOB U MaTpyOKoM 8 c
MOJIOKO-cOOpHUKOM, IIk -pacnpenenurenbHyo, COEAUHEHHbIX ¢ Kamepoil IIn mynbcaropa u uepes
pe3uHoBble NaTpyOoku 10 ¢ MEKCTEHHBIMH ITPOCTPAHCTBAMU JIOMJIBHBIX CTAKAHOB.

Puc. 2 [Myaucarop gounsvHoro anna.
pata AILY-1:

I, 10 — ralikn; 2 — pesnnosas NPokAaaKa
J KpuiwKd, 4 -~ gaanau; § -- noanst-
WHK KnanaWa; 6 — wmemOpauna; 7 — natpy-
GoK nepeMeHHoro saxyysa; § — KOPNyC Ka-
Mepu © ppocceseM; Y9 — UMAKNAPHYECKOU
KOALIO, [ — natpyGok A8 MABrucTpant-
ore  winaura: /2 - Kopuyc nyancaropa,
/3 — Bosaywnwih @uabtp; /4 — rafika
puabTpa; /n — Kamepa NOCTOAHHOrO BAKYY-
Ma, [ln — kamepa nepeMeHHOro Bakyyma;
/lin — kamepa nocToAHHOro armocdepuoro
pasnenus; /Vn — ynpasasiowan kamepa ne-
pemennoro Bakyyma, Mp -— BHHTOBOR Ka-
Hal apoccens

Ha pucynke 4 mnpezncraBieHa cxemMa pabOThl JABYXTAKTHOTO JOWIbHOro ammapata. Ilo
HNUTAaHTYy 2 BakyyM-Maructpaiau 1 mepemaeTcs Ha kKamepy Im mymnbscatopa, memOpana 8 mon
JABJICHHEM BO3JlyXa CO CTOpPOHBI KaMepbl [Vn mogHuMMaeT MOANATHUK € KJIAanaHOM 4 M BaKyyM
nepexoaut Ha kamepy lIn. Ot Hee mo muanry 7 BakyyM OpoxoAuT K kamepe IIn kosiekropa u
pacmpeneinsercs 10 MEeXCTEHHBIM KaMepaM JOWIbHBIX CTAKaHOB.

Ot nounpHOM emkocTH 11 BakyyM IO MOJIOYHOMY IIIAHTY 6 pacHpoCTpaHseTcss Ha
MEXCTEHHbIE KaMepbl CTAaKaHOB NpPU MOAHATOM M (PUKCHPOBAHHOM KJamaHe 5 KOJUJIEKTopa.
[Ipoucxoaut TakT cocanus (cM. puc 4, a) U MOJIOKO U3 COCKOB NMPOXOJUT Yepe3 KOJJIEKTOPHYIO
kamepy Ik ¥ MOJIOYHBIH UTaHT 6 B MOJTIOKOCOOPHHUK.

Jns naydmiel sBakyalliM MOJIOKa B KOPITyCE€ KOJUIEKTOpa MMEETCSl Mpope3b, COOOIIaromas
kamepy Ik ¢ atmocdepoii. B xozne Takta cocaHus B myJbcaTope Baky; M IO KaHaiy 8 M apoccelnto 9
nepexoaut Ha kamepy IVn. Ilpu sToM Bo3ayx co ctoponsl kamepsl IlIn, nelicTBys Ha kinamaH 4,
NEPEeBOIUT MEMOpPAaHHO-KJIaaHHBIH MEXaHU3M ITyJbcaTopa B HIDKHIOI MO3ULMIO (cM. puc. 4, 6) u
kianaH 4 otkimoyaeT kamepy Iln ot Bakyyma kameps! In. Boznyx u3 kamepst IlIn mo BakyymHOMY
LHUIAHTy 7 IPOXOAMUT B MEKCTEHHBIE KaMepbl CTAKAHOB, CO3/JaBas TaKT CxkaTusA. B Xxone Takra
CXaTHs BO3AYyX MO JIPOCCETLHOMY KaHAIIy 8 MOCTENEHHO MPOXOaUT B kKamepy [Vn, nmoBsimasi B Heil
naBiieHue, U mogHuMaeT meMOpany. Kiaman 4 nepekpsiBaer kameps! IlIn u IIn, onHOBpeMeHHO
coobmatorcs kamepsl IIn u In u BakyyM mpoxoauT Ha MEXKCTEHHbIE KaMepbl CTaKaHOB, BHOBb
co3jaBas TakT cocaHud. Jlamee BakyyMm IEpeXOJUT Ha YIPABIAIOIIYIO KaMmMepy U MEXaHU3M
MIEPEKITFOYAETCS HA TAKT CKATHUSA.
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Puc. Z. Koanektop AILY-l aByxtaxkTHoil (a) n TpexraktHo# (6) MoaM(HKaumi:

3/; — pacnpeneaurens; 2 — kopnyc; 3 — kaanaH: 4 -— KOpNyc MONOKOCOOPHOH Kamepwi;
— wahba; 6 — wmnaunt; 7 — BuicTyi-hkcaTop; § - naTpyGoK MOAOHNOrO (iaanra:

9 — MonouHuR natpytoxk; /0 — narpy6ok nepemennorg saxkyyma; // — wryunep: /2 — -
Kewb, /3 — memGpana; /4 — xauany ) . o

Cxema paboThl TpexTakTHOM Moaudukanuu ammapata A/l'Y-1 moka3zaHa Ha pHCYHKeE 5.
Komnekrop anmnapara (puc. 3, 6) umeeT uyeTbipe Kamepsl: [k - mocTossHHOro Bakyyma, Ik - Mosioko-
coopnyro, Illk - armocdepnoro nasineHuss U 1VK - NEepeMEHHOIO BaKyyma, COEAMHEHHYIO C
MEXCTEHHbIMH KamepaMu cTakaHoB U kamepoi IIn mynbcaropa. Bakyym (puc. 5, a) oT Bakyym-
MarucTpanu | mocrtymaer Ha Kamepy lm mynbcatopa, brmaromapst armMocdepHOMY HaBlieHHIO B
kamepe [Vn snactuunas memOpana 12 moaHMMaeTcsl ¢ MOAMSITHUKOM 3 W KianmaHoMm 4, KOTOPBIH
nepekpsiBaeT cooluieHne Mexay kamepamu IIn u IlIn, oTKpbIBas Ipy 3TOM OKHO MEX1y KaMepaMu
In u lIn. Bakyym pacnpoctpansiercs Ha kamepy IIn u nmo mmanry 10 Ha xamepy IVK, a Takxke Ha
MEXCTEHHbIE KaMepbl CTakaHOB. ATMoc(epHOe aaBieHHe co cTOpoHbl kamepbl IlIk, mumeromieit
KaHajibl CcOoOOILIEeHUs ¢ aTMoc(epHbIM BO3AYXOM, MOAHMMaeT MeMmOpaHy 15 kosuiekTopa u
CBsI3aHHBIE C HEH cTeprkeHb ¢ kinanaHoM 18. Ilpu s3Tom kamepa Ik cooOmraercsi ¢ MOJIOUHON KaMepoit
Ilk xomnexkTopa U BakyyM OT MOJIOKONPOBOJAA (MOJIOKO-COOpHHKA) 8 MEPEXOAUT Ha IMOICOCKOBBIC
KaMepbl CTakaHOB, (OpPMHpYsS TaKT cocaHus. Bo3HHMKaeT pa3HOCTh HAaBICHMHA B TeJe COCKa U
MOJICOCKOBOM Kamepe. MOJOKO MpeoJosieBaeT CONPOTHBICHWE C(UHKTEpa W U3BJIEKACTCS U3
BBIMEHM, IOCTYyNas 4Yepe3 MOJIOYHYI0 KaMepy KOJUIEKTOpa B MOJIOYHBIM IIaHT 6 W Jajnee B
MoJIOKOCOOpHUK. B Xoze TakTa cocaHusi BakyyM IepeTekaeT OT Kamepsl Il mynbcaTopa mo
npoccensHoMy KaHamy 11 B kamepy 1Vn (puc. 5, 6). ATmMocdepHoe maBieHue, AeicTByroIEe Ha
BEPXHIOK0 TUIOIAAKY KianaHa 4 co ctopoHsl kamepsl [1In, omyctut kitanman. OKHO MeXy KaMepaMu
In u IIn mepexpeiBaercsi, a B OKHO, oOpasoBaBuiMecs Mexay kamepamu IlIn u IIn, BXoaut
atMoc(epHbIi BO3IyX, KOTOPBIM 3aTeM NPOXOAUT uepe3 kamepy IVn, U B MEXCTEHHBIX
IIPOCTPAHCTBAX CTAKAHOB CO3AAETCS TaKT CHKATHUS.
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Puc. & Cxema paborm ABYXTAaKTHOro annapara:
@ — TaKT COCaNHA] 6 — TAKT CKATHA; /K M /n — Kameps NOCTOANHOrO BAKYYMa KONAEKTOpa
W fiyabcatopa,; /ik u /In — kamepw nepemenHoro BaKyyMa KOJNeKTOpa w nyascatopa; [/in —

KaMepa NOCTOAHHOrO aTMOCHEPHOro aaBAeHHA nyascatopa; /Van — ynpasasiowan xamepa
MEPEMENHOrO BaKyyma nyavcaropa: /| — BakyyMm-MarieTpaas:; 2 — BakyyMuwd waanr:
J — MemOpana; 4 — wkasnau, 5§ — Kaanan KOANCKTOPa, 6 — MOAOMILIA 1A, 7 — maanr

NCPEMEHHOrO Bakyyma, 8§ — kauwan apoccens; 9 — Apoccenb; /0 — 300TeXHHYECKHI CYETUHK
MOJa0Ka; [/ — Moloxonposon
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Puc. 4 Cxema paGoThi TpextakTHOro annapata:

@ — TAKT COCAHHA, 6 — TAKT CHKATHA; 68 — TAKT OTAMXA: [n W JKk — KaMepbl NOCTOSHHOIO

sakyyma, [/n w /lx — kamepw nepemeHHOro Bakyyma; I//n wu [lIx — Kamepb MOCTOSHHOrO
atMocteproro fasaenus, /Vn — ynpasasiowan xamepa nepemennoro Bakyyma, [Vk —

PACNPERCNHTENABHAA KaMepa NEPCMEHNOro Bakyyma, /T u M — [IOACOCKOBER H MEMCTEHHAR
KaMmepbl CTakana; | — BakyyM-MarucTpanb; 2 — BAKYYMHbIA WAAHT, J — NOANATHHK: 4 -
KAanad Myabcatopa; § — KOANKTOP; 6 — MOANOUHWA WAANT, 7 — NOHALHMA cTaKau: & -
MOJOKONPOBOA; 9 — cOCKOBaR pe3nHa; [0 — WAAHT NepeMeHHoro Bakyyma; [/ — npo'ccenb-
HbA Kawan, [2 — wmemOpaua; /3 — knanan: /4 — BO3 Y W Hb T Qm.ne;rp. 15 — memGpana
KONNEKTOpa

.\

B xozxe takTa cxkarusa Bo3ayx u3 kamepsl IIn nmo xanamny 11 meperexaer B kamepy IVm, B
KoTopoi OblT BakyyM. B kamepax Illk u IVk kosnekropa naBieHue BblpaBHUBaeTcsi. BozHukaer
pasHocTh AaBieHud Mexay kamepamu Illk u [k, 3a cuer xoTtopoi omyckaerca kiaman 13. U3
kamepsbl Ik BO3ayX HMPOXOAUT B MOJIOYHYIO KaMepy KOJUIEKTOpa U IOJCOCKOBBIE IIPOCTPAHCTBA
CTaKaHOB, CO3JaBasi TakT OTHbIXa (cM. puc. 5, B). B mynbscatope naBneHue Bo3ayxa B kamepe [Vn
BO3pACTaeT M TaK Kak IUIoua b MeMOpaHbl OoJbllle TUIOMIAAKH JaBJIE€HUs KianaHa 4, To JneiicTBue
CWJIbI, HalpaBJIEHHOE BBEpX, MOJHMMAeT MeMOpaHy C KjianmaHoM 4, OTceKas NMPUTOK BO3AyXa B
kamepy IIn u3 kameps! IlIn u oTkpeiBasg myTs Bakyymy M3 Kamepbl In B kamepy IIn u nanmee B
MEXCTEHHbIE KaMepbl CTAaKaHOB C MOCIEAYIIUM (OPMUPOBAHMEM TaKTa COCaHUA. 3aTeM
[IOCJIEI0OBATEILHOCTh TAaKTOB IOBTOpsAETCS. YacToTa CMEHBI TaKTOB 3aBUCUT OT COIPOTHUBIICHUS
npoccenbHOro KaHama 11 (ero anuHBI M Cce4yeHMs) MPOXOXKAEHWs Bo3ayxa. Bo wuzbexanue
U3MEHEHMsI PeXHUMa pabOThl BCJIECACTBUE 3arpsI3HEHHOCTH BO3/1yXa M OCAXJIEHUH IBLIM B JIpoccelie
MyJIbcaTop OCHamieH GuibTpoMm 14 ¢ OyMaKHBIM HAIMOJHHUTENIEM W3 UTIOMPOOMBHOIO HETKAHOTO
Marepuana, 4To II03BOJIAET HUCKIIOUUTH IIONAJaHHEe MEXAHMYECKUX IPUMECEW B YIPaBIAIOLINE
KaMmepbl MyJIbCATOPBI U MEKCTEHHOE MPOCTPAHCTBO JTOMJIBHBIX CTAKAHOB.

JownbHbli anmapat «Boiray - TpeXTaKTHBIA, OH COCTOUT U3

napar JouabHoro Beapa 1 (puc. 1), Kpplliku 2, mynbcaTtopa 3, MOJIOYHOTO

KHUMe I11aHra 0, BO3IYIIHOIO IIJIaHra 5', KoJuleKTopa 7 U 4eTbIpeX JOWIbHBIX CTakaHoB [Ipu
JIOEHWH B BeJlpa B MOJIOYHBIN IIUIAHT 6 H

JSIFOT CTEKJISTHHYIO TPYOKY.

JlowIbHBIN CTaKaH MPEACTABISIET COOOM aTIOMHUHHEBYIO THIIB3Y 12 ¢ COCKOBOM pe3uHoi OT
CTaKaHa OTXOST MOJIOYHBIN 9 M BaKyyMHBIN 8 maTpyOKH.

CockoBas pe3nHa - HWIMHAPUYECKUWA CTakaH JUIMHOM 155 B BepxHeW 4YacTu, KOTOPOTO
uMeeTcss MPHCOCOK. HMKHMI KOHEI COCKOBOW pe3WHBI COEAMHEH C MOJIOYHOH TpyOKoH
METAJUIMYECKUM KOJIBI[OM.
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Puc. 6 JlonnbHblii anmapat «Bonray:

1-Benpo, 2 — KkpbIlIKa Benpa, 3 — MyJabcaTop, 4 — 3aKUM MOJIOYHOTO IIIJIAHTa, 5 — BO3YIIHBII
[IIaHT, 6 — MOJIOYHBIN LIUIAHT, 7 — KOJIJIEKTOpP, 8 — BaKyyMHBIN NaTPyOOK, 9 — MOJIOYHBIN MaTPyOOK,
10 — coemmHHTENBHOE KONBIO, 11 — cockoBas pe3mHa, 12 — rWiab3a crakaHa, 13 — JHOWIBHBIN
CTaKaHbI

Bo Bpems noeHHs cTakaHbl XOpPOLIO YAEPKUBAIOTCS HAa COCKaX Tak Kak B IPUCOCKE BCerja
COXpaHsieTcs HEOOIBIION BaKyyM.

HounbHoe Benpo, BMemiaromee 20 JI, T€PMETUYECKH 3aKPbITO KPBILKOH € pPe3MHOBOH
MIPOKJIAJIKOM, B pe3y/ibTaTe 4ero B BEApPE M KaMmepe KOJUIEKTOpa IOAJIEP)KUBAETCS MOCTOSHHBIN
BakyyM. Ha KpblIlke yKpersieHbl MyJabcaTop, MOJOYHbIN MaTpyOoK, KianaH Ui BIyCKa BO3/ayXa B
BEJIPO U pydKa, BEpXHSS 4acTh KOTOpPOH BbINOJNIHEHA B Buje rpedeHku. Ilpu momomin rpedeHku
Iy’XKa Belpa IUIOTHO NPHKMMAET KPBIIIKY K TOPJIOBHUHE BeApa. DTO NPEJOXPAHSIET KPBILIKY C
JOUJIbHBIMU CTaKaHAMU OT ONPOKHUABIBAHUS IIPU IEPEHOCKE ammapara.

I'peOenka MMeeT aBa KprOuka, OJMH W3 HUX NpEJHA3HAYeH MOJBEIIMBAHM ammapara 3a
KpPOHILUTEHH KOJIJIEKTOpa, a APYrod MOJb3yeTcs Kak pydka BO BpeMsi NEpEIUBaHUS MOJIOKA W3
JIOWJIBHOTO BeJpa B OUIOH.

[lynbcaTop nmpuKperuieH K KopIycy Kamepbl oOpaTHOro kjianaHa. Bo BpeMs paboTbl BO3yx
OTKAaYMBAETCsl U3 IyJIbCaToOp JOWJIBHOrO Bezapa. [Ipum 3ToM 0oOpaTHBIN KiamaH MOJHUMAETCS U
cBOOO/IHO MpPOITyCKaeT BO3AyX. B ciyyae MOHMKEHHUS BaKyyMmMa B TpU MPOBOJE OOpaTHBIN KilanmaH
OITyCKaeTCs B THE3/10 U He MPOITyCKaeT BO3AyX U3 TPyOONpOBOJa B BEAPO, MPEIOXPAHSST MOJIOKO OT
3arpsi3HeHUsl. ITO OCOOEHHO Ba)KHO MPHU CHAJaHWK MarucTpPaJbHOIO BaKyyMHOIO IIJIaHTa C KpaHa
TpyOonpoBoJa.

B ToM cnywae, korzma ammapaT HCHOJB3YeTCS Ha JOWIBHOM IUIOINAAKE, ITyIbCaTop
MOHTHUPYIOT Ha CIIEHUAIBHOM LITYIIEPE, 3aKPEIUVIEHHOM Ha BAKYyMHOM TPYOOIPOBOJIE YCTaHOBKH.

Jlnst OTKIIIOUEHUS! JOUJIBHBIX CTaKaHOB OT BeApa Ha MOJIOYHOM IUIAHTE anrapaTa UMEeTcs
3aKHM.

Cxema pabOThl TPEXTaKTHOTO JOWIBHOIO amrmapaTa IpeicTaBieHa Ha pUCYHKe 2 (B TOT
MOMEHT, Korjia nasienue B kamepe [1-IV mynbscaropa paBHo atMocdepHomy). Knaman 7 mysiscaropa
¢ MeMmOpaHoit 9 wHaxomsTcs BHM3Y M coenuHsitoT kamepel [I-1 wu II-11, 3akpsiB goctyn
aTMocepHOoMy Bo3ayxy B kamepy II-11. Takum oGpa3zom, B kamepax K-11 u K-IV konnekropa, a
TaK)K€ B MEKCTEHHBIX MPOCTPAHCTB JOWJIBHBIX CTaKaHOB 0Opasyercsi BakyyM. OJHOBpEMEHHO U3
IIOJICOCKOBOro mpocrpancTBa depe3 kamepel K-1 u K-11 kosmiekropa otcaceiBaercst Bo3nyx. B
pe3ynbTaTe B IOMJIBHOM CTakaHe (110 COCKOM U B MEKCTEHHOM IPOCTPAaHCTBE) 00pa3yeTcsl BaKyyM,
IIPOUCXOJUT TaKT COCAHMS.
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[Ton naBnenuem Bo3nyxa, Haxoxsmerocs B kamepe II-IV mynbcaropa, MemOpaHa IIOTHO
npmxumaetcs k kamepe I1-1I. Boznyx u3 kameps I1-1V uepe3 kanan 11 nepexoaut B kamepy I1-11.
Cuna, nprwxuMaronias MeMOpaHy, ocia0eBaeT, U OJHOBPEMEHHO pacTeT CHja, JeHCTBYMOImas Ha
MeMOpany 9 BBepx, moromy uto B kamepe II-1II maBienmne Bcerma armocdepHoe, a B kamepe 11-1V
yBEJIMYUBAETCS BakyyM. HacTymaer Takoli MOMEHT, KOTJja CyMMa CHJI, ACHCTBYIONUX HA MEMOpaHy
BBEPX, CTAHOBUTCS OOJIbIIE CHJIBI, ACHCTBYOIICH Ha kiamaH 7 (k aTomy BpeMenu B I1-IV kamepe
MyJabcaTopa YCTAHABIMBAETCS BaKyyM), W MeMOpaHa CO CTEp)KHEM IEepexXOJUT B BEpXHEE
nonoxxenue. [Ipu atom kameps [1-11 u T1-1I1 mynbcatopa coenunsitores (puc. 2, 6), armochepHbIi
BO3yX 3amnoJiHger nocienosarenbHo Kamepy lI-II, xamepy K-IV m MexcreHHBIE mpoCTpaHCTBa
JOWIBIIBIX CTAKAHOB.

Ecnu B MOACOCKOBOM NPOCTPAHCTBE CTakaHAa BaKyyM, a B MEXKCTEHHOM armochepHoe
JABJICHUE, PE3MHA CKMUMAETCS M IPOUCXOAUT TAKT CxkaTusi. Bo Bpems TakTa cocaHus M CHKATHUS
KJIallaH KOJUIEKTOpa IUIOTHO NPHKAT KBEpXy, MOTOMY YTO IUIOMIaJb MEMOpaHbl OOJblIe, YeM
BEpXHsAA IIOCKOCTh pe3uHoBoro kinanmaHa 4. Korma kamepa K-IV kosnexkropa 3amonHsercs
aTMoc(epHBIM BO3AYyXOM (puc. 2, B), Ha MeMOpaHy kianaHa 4 IedCcTByeT Cujia, HalpaBJIeHHas! BHU3.
IIpun »ToM kmaman omyckaetcs, coenunsisi kamepbl K-II u K-III xomnexkropa mexay coboi u
OJIHOBpEMEHHO nepekpriBas Bxoi B kamepy K-1. Atmocdepnsiii Boznyx u3 kamepsl K-III uepes
kamepy K-II mo MmonounbsM TpyOKaMm TOMJIBHBIX CTAaKaHOB MOCTYIAET B IMOJICOCKOBOE MPOCTPAHCTBO,
U COCKOBasl pe3MHa BOCCTAHABIMBAET LIMJIUHAPUYECKYIO (POPMY 3a CUET CBOMX YIPYIUX CBOICTB, B
MOJICOCKOBOM IIPOCTPAHCTBE JaBJICHHUE PABHO aTMOC(EpHOMY: HACTYIAET TPETUM TaKT OT/BIX.

Hoseie nouwnbhble anmapatsl «Hypmar», paspaboranbl Poccuiickumu cnenpaiucTaMu ¢
UCIOJIb30BAaHUEM MHPOBOTO OIBITa B M3TOTOBJICHUU JOWUJIBHBIX alllapaToB U y4eTOM TpeboBaHUM
Poccuiickux npousBoauteneit monoka. Jownbnsiii anmnapat «Hypiary npeaHaznaueH yist ObICTPOro
U TOJHOTO BBIJAUBAaHUS BBICOKOYAOWHBIX KOPOB Ha MOJOYHBIX (epMax 000pyaOBaHHBIX
MOJIOKOIIPOBO/IaMHU BCEX TUIIOB U JUIsl IOEHUSI B IOWJIbHBIE BEJpa.

OcHoBHble oTinnuus amnmnapata «Hypnat» or panee BbimyckaBimiuxcsi B Poccun OMIBHBIX
anmnapaToB 3aKJI0YAETCs B CIEIYIOIIEM:

1. Cucrema JBOWHOro Bakyyma - obOjerdaeT B3auMOJEHCTBHE MEXIy KOPOBOW, TOUIBHOMN
YCTaHOBKOH U oreparopoM. Cucrema IBOMHOrO BaKyyMa KOHTPOJIUPYET XapaKTep MOJIOKOOTIAuH,
Y B COOTBETCTBHH C TUM M3MEHSET peXUM paboThI anmapara o0ecrieunBas TpH (a3bl JOCHUS:

®da3za CTUMYISIIMKN (MATKAA Maccak COCKOB) - HaUYMHAETCs MPU HU3KOM yYpOBHE BaKkyyMma B
33 xIla mocne Toro, Kak oneparop MOACOEAUHSET annapar K KOpOBe U MPOJOJDKAETCS 10 TEX MOp
MOKa YPOBEHb MOJIOKOOTIauu He TipeBbicuT 200 1/MUH.

@da3a OCHOBHOTI'O JIOEHUS - HAUMHAETCA MPU TOCTUKEHUU YPOBHS MOJIOKOOTAauu cBbie 200
r/muH. YpoeHb Bakyyma 50 klla o6ecrieunBarot OpIcTpOE JOEHUE KOPOB

3axmrounTenbHas (aza - HacTymaeT Korja MoOJoKooTAauya nagaer Hike 200 r/MuH, B 3TOT
MOMEHT armapar MepexoAuT Ha paboTy B pexHMe HM3KOro Bakyyma. [Ipum 3TOM OH BBINOJIHSAET
TaKOH kK€ Maccak COCKOB BBIMEHH, KaK U BO BpeMs (pa3bl CTUMYJISIIH.

Takum oOpazom, cucteMa JBOIHOro Bakyyma yBennuuBaeT Ha 20...25% , oTaauy, uckioyas
BO3MOKHOCTh TPaBMHUPOBAHUE COCKOB BBIMEHH M TPAKTUYECKU MCKIIOYaeT 3aboyieBaHHE KOPOB
MacCTHUTOM.

2. IIneBMaTHYECKH MyJbCATOP MOXKAPHOTO JOCHMS obecreunBaeT OoJiee JIETKOe JOEHUe
KOPOBBI, OJJHOBPEMEHHO JOUTCS TOJBKO JBa cocka. [IpuMeHeHHe mynbcaTtopa Mo3 JIOKOIPOBOJE,
JUKBHUJIMPOBATH MOJIOYHBIE MPOOKH U YAYUIINTh KQ4eCTBO MOJIOKA 32 CUET CHIDKEHUS TIOTePh JKUpAa.

3. KonnexTop ¢ yBenu4eHHbIM 00beMOM A0 225 ¢cM3 - M03BOJISIET YMEHBIIUTH 00pa30BaHUe
MIEHBI, COXPAHUTh Ka4eCTBO MOJIOKA. BakyymMHOe KosiebaHus B KOJUIEKTOpe CHUXKEHbI Ha 50 %.

Jns npumeHeHus nowibHbIX —anmapatoB  «Hypmat» He TpeOyercs mepenenok
CYLIECTBYIOIIUX MOJIOKOIIPOBOJIOB.

K skcnmyaranuu anmnapaTa JI0IMycKaroTCs JIMLA, MPOIIEIIINe CIeNUAIbHYIO TOJATOTOBKY 10
MalIMHHOMY JJOEHHIO KOPOB M M3Y4YMBIIHNE PYKOBOACTBO O IKCILTyaTall1H.
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B nmanHom pedepare mpeacraBieHsl qBa HcnonHeHus ammapara: ammapart [TAJ] 00.000 u
ammapat [TA/J] 00.000-01.

OIIMCAHUME U PABOTA U3JIEJINA

Haznauenue uznenus.

Anmnapar npegHa3HaueH JJIsl KOMIUIEKTAIllM CUCTEM MAIIMHHOTO JIOEHUSI B MOJIOKOIIPOBOJI U
CHUCTEM MAIlIMHHOTO JoeHus B Benpo. bazoBoe ucnonnenue anmnapara [1AJ] 00.000 npennaznaueHo
JUTSL CHCTEM JIOCHHUS B MOJIOKOTIPOBOI, ucnonHeHue ammapata [TA ] 00.000-01 - mist cucreM noeHust
B BEJPO.

AnmapaT SKCIUTyaTHPYETCsI COBMECTHO C JIF00OHM JOMIBHOM yCTAaHOBKOM MJIM arperaTom,
HMEIOIUX BakyymMeTpuueckoe aaBienue 50 klla.

Amnmapar oOecrieunBaeT JBa YPOBHS BaKyymMa TMpU JIOHKE, KOHTPOIUPYET XapakTep
MOJIOKOOT/JJa4/ U B COOTBETCTBUH C 3TUM aBTOMATUYECKH U3MEHSET PEXKUM JTOUKH.

[Ipumenenue anmapara Mo3BoJII€T MAKCUMAIbHO MPUOJIM3UTH MPOIECC MAIIMHHON JOUKHU K
€CTECTBEHHOMY TMpoOIlecCcy, MPEeIOTBPATUTh TPAaBMHUPOBAHUE COCKOB BBIMEHM, IPAKTUYECKU
HCKJIIOYHTH 3200JIEBaHNE KOPOB MACTUTOM M yBeIUUUTh HA 20 — 25 % MoJIOKOOTHAAUY.

TexHUYeCKHe XapaKTEPUCTUKU MTPUBEICHBI B Tabnuie |

HaumenoBanue napamerpa, pa3MepHOCTh  3HAUEHUE MMapaMeTpa

1. [TuTatomiee Bakyym MeTpudeckoe aaBienue, klla 50

2. KonmgecTBo cTyneHel ypoBHS BaKyyMma, CO37aBacMbIX aIapaToM 2

3. PexxuMm noeHust 3 tpexda3zHbli

4. BakyymMMeTpHuecKo€e J1aBlIieHUE, co31aBacMoe amnmnaparom, klla:

5. YacToTa mynbcaluii, mysi/MuH: 45

6. YpOBeHb MOJIOKOOT/IA4YH, IPU KOTOPOM MPOUCXOAMUT MEPEKIIOUCHUE PEKIUMOB arlapara,
T/MUH 200

7. OTHOCHUTENbHAS JJIMTEIHLHOCTb TAaKTOB, %!

CikaTus, cocaHus 40...43, 60...57

8. Macca anmapara 6e3 yrakoBKH, KT, He 0oJiee 1,6

AmnmnapaT u3roraBnuBaeTcs AByX ucnosnHeHui: anmapart ITA/] 00.000 ¢ 610koM ynpaBieHus
IMTAJl 01.000 — nmnsa cucrem poenust B mojokompooj; ammapatr I[TAJ] 00.000-01 c¢ Gmoxom
ynpasienus. [TAJ[ 01.000-01 — aist cuctem 10eHus B BEIPO.

144



3

6 13
5

14
4
5 ! 15
2

16
1

Puc. 1 OGmuii BuA anmnapara, yCTAaHOBJIEHHOT'O B MOJIOKOIIPOBO/I:
1- nounbHBIN CcTakaH; 2- COCKOBas pe3uHa; 3- TpyoOkKa; 4- KOJJIEKTOp; 5-
MOJIOYHBIH LIUTaHT; 6- OJIOK yHpaBieHus; 7- IpUeMHHK; 8- ckoba; 9- mysibcarop;
11- pyuka AJIM.53.001-0); 12- BakyymmpoBoj; 13- MosokornpoBo; 14- BaKyyMHBIH [IUIAHT;
15- Mos04HBIHM nUTaHT; 16- IUTAHT IEPEMEHHOr0 J1aBJICHUs

YcrpoiictBo 1 pabora

OO6mue cBeneHus. AnmapaT NpeAcTaBisgeT co00l BaKyyMHOE MEXaHHYECKOE YCTpPOMICTBO,
IUTaroUIeecs OT JIMHUYU NOCTOSHHOrO Bakyyma 50 klla.

Anmapar oOecrieuyuBaeT JBa YpPOBHSI BaKyyma: ypoBeHb HHU3KOro Bakyyma (33 klla) u
ypOBEHb BBICOKOTO BakyyMa (50 kI1a).

KoncTpykiusi anmapata aBTOMaTH4eCKHM KOHTPOJUPYET B Ipoliecce JIOWKH YpOBEHb
MOJIOKOOTJa4d KOPOBBI (KOJIMYECTBO BBIACIAEMOIO KOPOBOM MOJIOKA B €IMHHULY BPEMEHHU) H
peryiupyer ypoBeHb BaKyyMa B 3aBUCUMOCTH OT KOHKPETHOTO YPOBHSI MOJIOKOOT/Ia4H.

[Ipu ypoBHe MomokooTnaun menee 200 r/mMuH ammapaT oOecrieuyuBaeT YpOBEHb HU3KOTO
BaKyyMma, Ip1 Mosokootnade 6osee 200 r/MUH - ypOBEHb BBICOKOTO BaKyyMa.

[Tpunuun paboTsl.

OYHKIMOHAIBHO anmapaT MOXKHO pa3/IeIMTh Ha 4YeTbIpe OJIoKa: JaT4MK MOJIOKOOTHAayH,
JBYXIIO3ULIMOHHBIN IBYXIIOJIOCTHOW BaKyyMHBIH PEIYKTOP, 3a1aTYMK IIyJIbCOB U KOJUIEKTOP.

[IpuHIMn peilcTBUS anmapara CIAEAYIOIW: B JAaTYMKE MOJOKOOTIAYM MPOUCXOIUT
CpPaBHEHHE JEHCTBUTENBHOIO YPOBHSI MOJIOKOOTJAYM C 3aJaHHBIM YPOBHEM, U B 3aBUCUMOCTH OT
COOTHOILIEHUS JEHCTBUTENBHOTO U 3a/JlaHHOTO YpPOBHEH MOJIOKOOTJAa4M MAarHUTHBIM KJjamaH,
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PacroJIOKEHHBIH B BaKyyMHOM PEIYKTOpE, NEPEBOAUT BAaKYyMHBIH PEAYKTOp C OJHOIO YPOBHS
BaKyyMa Ha JpYyroi. YpOBEHb BaKyyMa, CO3/aHHbIA BaKyyMHBbIM pPEIYKTOPOM, OIpPEAEIISET
CO3/1aBaEMYIO 33JaTYUKOM IyJIbCOB YACTOTY CMEHBI TAKTOB CXATHSI U COCAHMSL.
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2.6 JlabopaTopHasi padora 6 (JIP-6). (2 yaca).

Tema: YcTpoilcTBO M NpUHIMI pabOThI JOMJIBHBIX YCTAHOBOK

2.6.1 Heap padorbl: M3yunth paboume mporecchl W KOHCTPYKIHS COBPEMEHHBIX JOMIIBHBIX
YCTaHOBOK. PacueT MOI04HON TUHUH

2.6.2 3agauu padoThI:
1. 3y4nTh KOHCTPYKLMIO COBPEMEHHBIX JOUIBHBIX YCTAHOBOK
2. [IpoBecTH TEOPETHYECKHUE PACYCTHI MOJIOUHOM JIHHUHU

2.6.3 Ilepevyennb NpuGOPOB, MATEPHAJIOB, HCIOJIb3yeMbIX B JIabopaTopHOii padoTe:
1. lounsHas ycranoska Y J[A-100

2. NownbHas ycranoBka AJIM -8-A

3. [lepensmxHas nounbHas ycranoBka «Mobimelky

4. Meronnveckue yKa3aHus

5. Ilnakatsl

2.7.4 Onucanue (xo1) padoTsI:
JONJIBHAA YCTAHOBKA C MOJIOKOITPOBOAOM

VYcranoBku tuna YJIA npeaHasHaueHbl 7S IOC€HUS KOPOB B CTOMJIAax, TPAHCHOPTHPOBKU
MOJIOKA 10 TpyOONpPOBOAY M3 HEPKaBEIOIIEH CTald B MOJIOYHOE OT/AEICHUE, UHIUBUAYAIBHOTO U
TPYIIOBOTO Yy4eTa Hajos, (UIbTPAIlH, OXJAKICHHS MOJOKA M IMOJAa4Yd €ro K MecTy cOopa u
XpaHEHUS.

JlounpHas ycTaHOBKa C MOJIOKOIIPOBOJAOM BbllTyckaeTrcss moj Mapkod YJIA B nByx
ucnonuenusix: Y JIA-100 — na 100 kopoB u YJ[A-200 — na 200 xopoB.

TexHuueckue xapakTepHee '-'M TOMJIbHBIX YCTaHOBOK

[Tokazarens Mapka

YJIA-100 YJIA-200
OO6cny)xruBaeMoe MorojoBbe 100 200
Yucno oneparopos 2 4
Yucio AOWUIIBHBIX anmaparoB, C 3 -1

KOTOPBIMM ~ OJJHOBPEMEHHO  paboTraer
OJIUH OmepaTop, IIT

[Tpon3BOIUTENBHOCTh YCTaHOBKHU 56 112
KOpOB B 4ac.
Tun gouneHOrO amnmapara JIByXTaKTHBII JIByXTaKTHBIA II0-
MOIMAPHOTO IEUCTBUS MMApHOTO ICUCTBUS
[ToTpebnsiemast MOIITHOCTH, KBT 3,5 7.6

VYerpoiictBo yctaHOBKH. YcTtaHoBKa YJ[A-100 BkiIro4aeT claeayrollHe OCHOBHBIE Y3IIbI:
BOJIOKOJIbIIEBasl BaKyyMHas ycraHoBka 1 (puc. 1) BakyyMm-mpoBox 4, MOJOKONPOBOA 35,
MOJIOKOTIPUEMHHK 8, MOJIOYHBIN Hacoc 9, ¢unbTp Mosoka 10, muacTUHYATBIA OXJIaAUTENh 6, OI0K
YIIpaBJIEHUS] U CYETYHK TPYIMIIOBOrO Haaod (eMaTpoOHUK-C 7, TOWJIbHYIO ammapaTyp- 15, aBromar
IIPOMBIBKM MOJIOYHOU JIMHUHU 12.

Bopoxonbuesas BakyymHas yctaHoBka Y JJA-100 1 nmpenHa3HaueHa 171 OTKauKH BO3/1yXa U3
BaKyyM IPOBOJa U MOJIOKOIIPOBOJA, M CO3/IaHUS TEM CaMbIM BaKyyMMeTpudeckoro AasieHus. OHa

COCTOUT M3 BOIAOKOJIBIICBOI'O BAKYYMHOI'O HACOCa H BJICKTPOABUIATCIIA, CMOHTHPOBAHHBIX Ha
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METAIJIMYECKOH €MKOCTH s BOoAbl. [IpmBox Hacoca OCYyHIECTBIIETCS 4Yepe3 KIMHOPEMEHHYIO
nepenayvy.

Jns yMmeHbIIeHUsT KojeOaHUs BaKyymMa B BaKyyMHOH JTMHHM MEXIY BaKyyM-IIPOBOJIOM U
BaKyyYMHOHW YCTaHOBKOHM yYCTaHOBJICH BaKyyM-0aslIoH 2.

Bakyym - 6amioH mpenctaBisieT coOOi IMIIMHAP, B KOTOPHI CBEPXYy BMOHTHPOBAHBI J1Ba
TpyOUaThIX YrOJbHUKA U1 COSAMHEHUS C BAaKyyM-IIPOBOJAOM U HacocoM. B HikHel yactu OanoHa
Kpenutcst Kpbimka. [Tocie mycka Hacoca 3a cueT Bakyyma, oOpa3oBaBIIerocs B OautoHe, KpBIIIKa
I0THO 3akpbiBaercs. Ilocme oxoHuanuss paboThl BakyyM B OajuloHE MajaeT U KpBIIIKa
oTkpbiBaeTcs. CKOMMBIIMICA BO BpeMs pabOThl KOHJIEHCAT W MPOMBIBOYHAS BOJIA CIMBACTCA B
KaHaJIU3aluIo.

Bakyym-nipoBox npeaHa3zHaueH A OTKA4KM BO3JyXa U3 MEXKCTEHHBIX KaMep JOUJIbHBIX
anmapaToB U CO3JaHHUS TEM CaMbIM BaKyyMMETPHUYECKOIO JaBJCHUS, HEOOXOJUMOro IS HX
pabotbl. Kpome TOro, BaKyyM-IIpoBO/JI CITY>KUT OMOPOH JIJIsl KPEIUIEHUS! MOJIOKOTIPOBO/A.

CroiinioBble BETBU BaKyyM-IIPOBOJa MOHTHUPYIOT M3 OLIMHKOBAHHBIX TPyO0 C YKJIOHOM B
CTOPOHY MOJIOUHOM Ha paccTossHuM 400 MM OT BHYTPEHHEro (110 OTHOILUEHHUIO K KOpPOBE) Kpas
Kopmymikd. Ha moHmwkeHHbIX y4acTkax (y LEHTPaJbHOTO IMPOXO0Ja) yCTaHABIMBAIOT
aBTOMATHYECKUE KJalaHbl CIyCKa KOHJEHcaTta. MarucTtpajlbHbIl y4yacTOK BaKyyM-lpoBoja (OT
BaKyyM-0ajsioHa 2 10 CTOMJIOBBIX BETBEH), BKJIIOYAsl MOABOJ K MOJIOKOTIPUEMHUKY §.

Bakyym-nipoBos 000py0BaH BaKyyM-peryasiTOpoM 3, KOTOPBIN CIYKWI ISl TIOAAEepKAHUS
BaKyyMa B 33/IaHHBIX IIpeJieax BO BpeMs paboThl yCTaHOBKHU.

Ha BakyyM-npoBoJie YCTaHOBJIEHO TPU BaKyyMMeETpa: B IOMEILEHUU BaKyyM-HAaCOCHOH, B
MOJIOYHOM OTJICJICHHH Y MOJIOKOIIPUEMHHUKA U B LEHTPAJIbHOM MPOXO0Je KOPOBHHKA. Bakyymmerp
CILY>KUT I U3MEPEHUS U KOHTPOJISl BaKyyMa

Puc. 1 lounsHast ycranoBka YJ1A-100;

1 - BoOKOJIBLIEBOM BaKyyMHBIH Hacoc , 2- pecuBep, 3 - BAaKyyMHBIH perynarop, 4 — BaKyyMm-
NPOBOJl, 5 —MOJIOKONPOBOA, 6 — IJIACTUHYATHIM oOXJaguTenb, 7/ — ¢(eMaTpoHUK - ¢, 8§ —
MOJIOKOTIPUEMHHK, 9 — MoyIouHBIA Hacoc, 10 — dunsTp, 11 — pesepByap mosoka, 12 — aBromar
MIPOMBIBKH, 13 - 60K yrpaBiieHus: IPOMBIBKOM, 14 — 3neKTpoBoIOHArpeBaTenb, 15 — KpaH.
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B cucteme. lllkana Bakyymmerpa rpaayupyrot oObuHo B kl1a mHOrIa BeTpeyaroTes B MM. PT.
cT. u kr* ¢/mMM . (735,0 mm.pt.cT =: 1kr*c/MM~=98,06 kl1a)

K Bakyym-mipoBozly Kpemnsar TpyObl MOJIOKONPOBOJIA, MOITOMY JOJKHBI OBITH 0OECIeYeHbI
€ro IpPsMOJIMHEMHOCTh B BEPTUKAIBHOW M TOPU30HTAJIBHOM IIJIOCKOCTSX, & TaKKe IIOCTOSHCTBO
YKJIOHA B CTOPOHY MOJIOYHOTO OT/IEJICHHUSI.

MomnoKonpoBOoJl MpeAHa3HaYeH M Mofadd paboduero Bakyyma B IOJICOCKOBBIE KaMepbl
JOUJIBHBIX CTAKaHOB U TPAHCIOPTUPOBKH MOJIOKA OT IOMJIBHBIX alllapaToB K MOJIOKOTPUEMHUKY.

TpyOBl MOJIOKONIPOBOJIA COEAMHSIOTCS MEXAYy €000 IMpH MOMOIIM MOJOYHBIX KpPaHOB
(puc.2.) ¥ coeAMHUTENBHBIX MY(]T.

Js obecrieueHuss HOPMAIBHOTO BaKyyMHOT'O PEKHMMa JJOGHUS U Mpoe3a KOpMopasaaTynka
B IlepephiBax Mexay nokkamMu ycraHoBka YJIA - 100 ocHamieHa ycTpoilcTBaMu MOJIbeMa
MOJIOKOIIPOBO/Ia HaJl IIPOX0JIaMHU B KOPOBHUKE.

Kaxxgoe ycTpoHCTBO KpemuTcs K TOPLEBHIM Y4acTKaM BaKyyM-TIPOBOJa Ha IIAPHUPHO
COEUHEHHBIX KpoHIITelHax. [logbeM U yaepxaHue MOJIOKOIPOBOJA Ha BbICOTE 2,6 M HaJ MOJIOM
KOPMOBOT'O IIPO€3/1a OCYIIECTBIISIOTCS MPU MTOMOIIN BEPEBKH U CUCTEMBI OJIOKOB.

Puc. 2 Monounslii KpaH.

[ToabeMHBIE yUaCTKH MOJIOKOTIPOBO/A BO BpeMsl IO€HUS JJOJKHBI OBITh OMYIIEHBI 10 YPOBHS
CTOWJIOBBIX BETBEW. B NPOTHBHOM cCilydae W3IUIIHEE KOJIMYECTBO MOJIOKA CKAaIUIMBAETCS B
MOJIOKOIIPOBOJIE, UTO 3aTPYAHSAET OTCACHIBAHUE

BO3/yXa, MPHUBOJUT K 3HAUUTEIbHBIM KOJIEOAHMSM, CHUKEHHMIO BaKyyMa M HEMNOJHOMY
BBIIANBAHUIO KOPOB.

3HAYUTENIBHO YXYIIIAI0T BAKYYMHBIM peXUM JTOMKH U3rHObI ¥ MPOBUCAHMSI MOJIOKOIIPOBO/IA,
a TaKKe OTCYTCTBHUE IIOCTOSIHHOTO €ro YKJIOHa B CTOPOHY MOJIOYHOTO OTAEJICHHS. YKa3aHHBIE
HEJ0CTaTKH, TaK e KaK M MPOCOCHl BO3/lyXa B COEAMHEHMSIX TPYO MOJOKOIPOBOJA, HEAOMYCTUMbI
JUIs1 BCeX MOJU(HUKAIMNA JOMIBHBIX YCTAHOBOK.

MonokonpueMHUK TpeAHa3HaueH [uisi cOopa MOJOYHO-BO3IYIIHOM CMecH M3 BETBEH
MOJIOKOIIPOBO/IAa, Pa3JEJIEHHs BO3AyXa OT MOJIOKAa M U1 IOCIEAYIOUIEro OTcoca BO3AyXa B
BaKyyMHBIH Hacoc M MoJauu MOJIOKAa B JIMHUIO NEPBUYHON 00pabOTKH Ha OYUCTKY, OXJIaXKJIEHUE U
XpaHEHHUE.

MosiokoTIpueMHHUK BKJIIOYaeT B ce€0d CTEKISHHBIA MOJIOKO-cOopHuMK 1 (puc. 3) ¢
MIOTVIABKOBBIM JIaTYMKOM 3, MPENOXPAHUTEIBHYI0 KaMepy S5 ¢ BaKyyMHBIM KpaHOM, MOJIOYHBIH
Hacoc 2 ¢ myabTOM ymnpasiieHus 6. [lepeuncieHHble y371bI MOJIOKONPHUEMHHUKA CMOHTHUPOBAHBI HA
o01Ieit pame.

MonoxocOopHuuk 1 (puc. 3) mpencraBisieT co00i CTEKISIHHYI0 eMKOCTh Ha 50 J1, UMEIoUIyIo
YeThlpe OTBEPCTHs: JBa MO OOKaMm - JJs BBOJA MOJIOKA M3 MOJIOKONIPOBOJA, OAHO BBEpPXY - JUIs
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MIOJICOEIMHEHNSI K MarucTpajJbHOMY BaKyyM-IIpOBOAY M OJHO BHHU3Y Ul BBIBOJA MOJIOKA 4Yepe3
MOJIOYHBII HACOC HAPYKY.

Otcoc BO3ayxa U3 MOJIOKOCOOpPHMKA 1 oOCyIIecTBIsS€TCS 4epe3 KpBILIKY, B KOTOPOH
BCTaBJICHBbl  paclpeleiuTellb MOMIIEeH JKUIKOCTH M pa3OpbI3ruBaTens. Pacnpenenurenb
MPEJICTaBISET COOOM TIACTMACCOBBIN TPOMHUK 7 U CIIY’KHUT IS TTOIa9M MOIOIIEH JKHUTKOCTH.

[IpenoxpanutensHass kamepa S5 pa30opHasi; OHa COCTOMT M3 KOpIyca M KpBIUIKA U
IIpeHa3HaueHa Ul IpeJOTBPalleHHs TOTEPh MOJIOKA IPU CIIydallHBIX OTKa3aX MOJOYHOTO Hacoca
U TepernojHeHHuH MojokocOopHuka. Kpome Toro, mnpenoxpaHuteibHas KaMepa HCKIIOYAeT
BO3MO>XHOCTb 3aCaChIBaHUSI MOJIOKA MJIM MOIOLIETO pacTBOpPA BaKyyM-IIPOBO/.

B ciyuae nepenoigHeHusI MOJTOKOCOOPHUKA U MPEAOXPAHUTEIBHON KaMepbl

IOIUIABOK BCIUIBIBAET U PE3MHOBOM IPOKIAJKON MEPEKpPBhIBAET THE3/10 MAarucTPajbHOTO
BakyyMm-mipoBoja. [Ipu 3ToM MosiouHas JNUHUS JOWIBHOW YCTAHOBKM OTKJIFOYAETCS OT MCTOYHHKA
BaKyymMa M J0oeHHE mnpekpamiaercs. [lociie ycTpaHeHHs HeIOCTaTKa, BBI3BABLIETO IEPETIOIHEHHE
MOJIOKOCOOpHHKA, MOJOKO M3 Kamepbl OTKAuMBaeTCs MOJIOYHBIM HacocoMm 0Oe3 mortepb. Ecnu
BaKyyMHBI HAacOC IIPU 3TOM HE BBIKJIIOYAJIM, MOIMJIABOK OCTAHETCS MPUKATHIM K I'HE3AY BaKyyM-
MIPOBOJIA.

Ha nmounbpHON yCTaHOBKE HCIOJB3YETCS MOJCPHH3MPOBAHHBIA MOJOYHBIM Hacoc HMYVY-6
ucnonHenus 03.

Tak e, Kak U OCHOBHOE MWCIIOJIHEHHE Hacoca, HOBbII BapuUaHT OTHOCHUTCA K THUILY
LEHTPOOEIKHBIX, OJTHOCTYEHYATHIX, OJJTHOCTOPOHHETO BCACHIBAHUSI.

Hacoc cocTout u3 HepazbopHoii u pazdopHoi yacteil. Hepaz0opnas 4yacTh BKJIIOYAET B ce0s
anexkTpoaBurarens 1 (puc. 4), dnanern 3, BKIAIBIIH 2, ABE IIMHIBKU 16 1 HAKOHEYHUK 15.

B pa3bopryto gacTe BXOAT npykuHa 4, 000iiMa 5, yIIIOTHUTENs 6 HAKOHEYHHKA, CTEHKA 7,
KpbuibdaTka 9, kopryc 10 ¢ ymIOTHUTEIBHBIM KOJIBIOM &, Ki1anaH 12, KOTOpbIA pU MOMOIIU FalKH
14 ymuotHset coenuHeHue natpyoka 13 ¢ kopmycom 10.

Pa30opHyro uyacTh Hacoca MPUCOCOUHSIOT K Hepa3OopHOil nByms raiikamu. HopmanbHas
pabota Hacoca oOecrieuynBaeTCsl MPABUIBHBIM €r0 MOHTa)KOM, COCTUHEHHEM Pa30OpHBIX YacTed U
HCIIPABHOCTBIO YIUIOTHUTEIBHBIX 3JIEMEHTOB.

[Tpu MOHTa)ke LIEHTP OCH Hacoca JI0JKEH HaXOJUTHCS Ha OJHOM YPOBHE WJIM HUKE LIEHTpa
CIIMBHOTO TMaTpyOKa TOW €MKOCTHM, M3 KOTOPOH HpPOMCXOIUT OTKauuBaHHE >KuakocTH. OceBoe
YIUIOTHEHHE Hacoca 00ecreunBaeTcsl M0 MECTy KOHTaKTa IpauTOBOrO KOJblla YIUIOTHUTENS 6 CO
BTYJIKOW CTeHKM 7. PannanbHOe YIJIOTHEHHE CO3[a€T PE3MHOBAs MAaH)KETa YIUIOTHUTENA 6,
Haca)keHHas Ha HakoHeuHUK 15. [Toaromy conmpukacaromuecs MOBEPXHOCTH ATUX JeTalel JOKHBI
UMETh 3€pKaJbHYI0 YHUCTOTY M OBITh O€3 PHUCOK M IapanvH. YIUIOTHEHHE HapyllaeTcs Mo Mepe
M3HOCA rpaUTOBOIO KOJbIIA U UCTUPAHUS PE3UHBI MAHKETHI.

MoJoyHas B PEKUME ITPOMBIBKH.
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BakvvMmn

e 4 v _

Puc. 3. Monounas 1 - MOJIOKONIPUEMHUK, 2 - MOJIOYHBIM HAcoC, 3 - JaTYUK ypOBHS, 4 --
OTBEpPCTUE JUIsl M3BJICUECHUS IbDKa, 5- MNpeJoXpaHHUTElIbHas Kamepa, 6 - OJOK ylpaBlIeHUS
dbemaTpoHUK-C, 7 - POpCyHKa, 8 - OTBepcTHE IS M3BJICUEHUs mbhka, 9 - 3acmonka, 10 - kpan, 11 -
JOWIbHBINA anmapar, 12 - KHOMKa 3arpaBKy MOIOILETro CpeACTBa, 13 - 103aTOp MOIOLIETO CPEICTBa,
14 - 6nok ympaBieHMsI IPOMBIBKOM, 15 - kpaH xoyi0nHON BoOIbl, 16 - KpaH ropsiuedt Boxbl, 17 -
IUTACTUHYATBIN OxJlaauTenb, 18 - kpaHbl ynpasieHus, 19 - Hutanr 3anpaBKy MOOILETo pacTBopa, 20
-0ak aBTOMaTa MPOMBIBKH, 21 - TpyOa cinBa, 22 - BcachlBarowIeil prGOHB(_)BOIl, 23 - ¢punbTp.

10 12

1— snexTpoaBUraresb; 2— BKIAJbIIT, 3—duaHel; 4 — npyXuHa; 5 — o6oiima; 6 — yIIIOTHUTENb
HAaKOHEYHHKA; 7 — CTEHKAa; 8§ — YIUIOTHHUTENIBHOE KOJIBLO; 9 — KpblIpyarka; 10 — xopmyc; 11—
raiika; 12 — knanan oOpatHbIil; 13 — maTpyOOk HarHeTaTenbHBIN; 14 — raiika; 15 — HaKOHEUHUK
MPUBOJIAa KPbUIbYATKH; 16— IINMIbKa KperyieHus pa300pHOil yacTH Hacoca
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Pecypc sTux pmeraneit ompenensercss BpeMEeHEM paOOThl MOJIOYHOTO HAacoca, MO3TOMY HeE
ClielyeT JAOIYCKATh IOCTOSIHHOTO BPAIIEeHUsI HACOCA B MPOAOKEHUE BCErO JOCHUS.

JUIs WCKIIIOYEHUsS OTKAa30B TEXHMYECKOE OOCTy)XKMBaHUE OO0S3aTENbHO JOJDKHO HOCHUTH
IJJAHOBO-TIPEAYNIPEAUTENbHBIN  XapakTep.  WHCTpykuueil  npeaycMOTPEHBl  €KEeMECSYHbIN
BHU3YyaJbHBI KOHTPOJIb COCTOSIHUS JeTalieli ¢ pa30opkoil Hacoca W CBOCBPEMCHHAs 3aMEHa
HEUCIIPABHBIX YACTEH.

st obGecriedeHnst HaIeXKHOCTH TEXHOJIOTHYECKOTO Mpoliecca J0eHHUs Ha epme HeoOXOIMO
MMETh 3arac ObICTPOM3HAIIMBAIOIINXCS YacTeil Ha CiTydail aBapuiHBIX OTKA30B.

Ounbtp Mosioka 23 (puc. 3) mpenHasHadeH ISl OYMCTKHM MOJIOKa OT MEXaHMYECKHUX
npuMeceld Ha JOWIbHBIX YCTAHOBKax € MOJIOKONPOBOAOM. OH COCTOMT U3 CTaJbHOTO
HEPKAaBEIOLIEr0 KOPILyCa, HAIpaBJAIOMEd €O CTalbHBIM IIPOBOJOYHBIM KapKacoM, JBYX
MEPEXO/IHUKOB € railkamMu u (UIbTPYIOIIETo 3JeMEHTa B BUAE UyJIKa, HACA)KMUBAEMOI'0 Ha Kapkac.
QUIBTPOIIEMEHT YACPKUBACTCS HA KAPKACE PE3UHOBBIM KOJIBLIOM.

s paboThl BXOIHOM MepexoqHUK (UIbTpa MOJICOCIUHSAIOT K HATHETATEIIbHOMY MaTPyOKy
MOJIOYHOTO HAacoca TaK, YTOOBl HEOYHIIEHHOE MOJIOKO IOCTYHal0 CHAPYXH (HIBTPYIOIIEro
3JI€MEHTA U M0J1 HAllOPOM, CO3JaBa€MbIM HACOCOM, IMPOXOAUIIO, OYUILASICH OT 3aCOPEHUMN, BHYTPh U
Janee Ha OXJIAJAUTENIbh MOJIOKA U K MecTy ero coopa.

B cBsi3u ¢ BBICOKON TOHKOCTHIO (DHIIBTpAIlMM HOBBIM 3JEMEHT 3aJ€PKUBACT HE TOJIBKO
IMOCTOPOHHUE MEXAHMYECKHUE IMPHUMECH, HO M XJIOMbS, CIYCTKH MOJIOKA OT KOPOB, MOPAXKEHHBIX
MacTUTOM. B Takux ciydasx OH SIBJISIETCS CBOCOOPA3HBIM MHIMKATOPOM COCTOSIHHSI 3/JOPOBBS CTa/1a
U yKa3bIBaeT Ha HEOOXOJUMOCTh BETEPUHAPHOTO BMEUIATEIbCTBA.

[Tpu ycranoBke ¢QuiubTpa B paboTy HEOOXOAMMO CIEAMTH 3a TE€M, YTOOBI MOTOK MOJIOKA
yepe3 4uyJIoK ObUI HalpaBieH CHApYKU BHYTPb, KaK YyKa3blBaJOCh BbIle. B mpoTUBHOM ciiyuae
KpOMe VyXYALICHUS KadyecTBa OYHCTKHM MOJOKa M OBICTPOro 3acopeHust Mop (HIBTPYIOLIEro
3JIEMEHTA MOKET ITPOU30MTH pa3pblB UyJIKa, TaK KaK B 3TOM CJIy4ae IPOBOJIOYHBIN KApKAC YKE HE
CIIY>)KUT YIIPOUHEHUEM U3JeNus (dyiKa).

MaruuTHbIi AaTduk 3 TpeIHa3HA4YeH IS aBTOMATHYECKOTrO KOHTPOJIS YPOBHS MOJIOKA B
MOJIOKOCOOPHHKE M MOAAYu COOTBETCTBYIOIIETO AIEKTPUUYECKOTO CHTHAjIa Ha OJIOK ympaBlieHus 6.
JlaTank cocToUT M3 TPYOKH B KOTOPOM yCTaHOBJIEHBI T€PKOHOBBIE KOHTAKThI U MOILJIABKA, BHYTPHU
KOTOpOro uMeercsi MarHuT. [Ipu nBrKeHHE MOTMIaBKa Mo TPyOKe MarHuT 3aMbIKaeT ONIn3 pacrosna-
rarolUi TePKOHOBBIA KOHTAKT U MOJAETCS COOTBETCTBYIOIINM dJIEKTPUYECKUM CUTHAI.

bnok ynpasnenus @emaTpoHUK-C 6 (puc. 3) BBINONHSET Cleayromue QyHKINHU:

BKJIFOYEHUS Y OTKJIFOYEHHUSI MOJIOYHOTO HACOCa;

TPYNIIOBOM y4eT HaJJOEHHOTO MOJIOKA.

Ha Gnoke ympaBieHust Ha JIMIIEBON CTOPOHE YCTAHOBJIEH JKMJIKO-KPUCTAIMYECKUI SKpaH, Ha
KOTOPOM BBIBOAMUTCS HMH(MOpPMALUS O KOJIWYECTBE HAJOCHHOTO MOJIOKa B Kujorpammax. Takke
WMEIOTCSI KHOTIKY YIIPaBJICHHUS:

paboTa, mepeBoIUT OJIOK B PEKUM JIOCHHE;

MOIiKa, IepeBOIUT OJIOK B PEKUM MPOMBIBKA;

cOpoc, yaanseT JaHHbIe O MOCIeHEM Ha0€;

HAacoC, MPUHYANTEIBHOIO BKIIOUEHUS HAcOCa.

COoky Onoka ycTaHOBJIEHBI KHONMKM HacTpodku. C TIOMOIIBIO WX HACTpamBaloT OJOK
yIpaBJIeHUs, BBOJAT MACCy MOJIOKA OTKaYMBAaEeMOI0 3a OJIHO BKJIIOUEHHE HACOCAa, a TAK)KE OCTaTKA B
MOJIOKOTIPUEMHHKE TI0CJI€ OKOHYAaHMSI JOCHMs. DTy HACTpPOWKa BBINOJHSIETCS TP MOHTaXe
CHEIHAJTUCTaMU.

bnok pabotaer cneayromum obpaszom. [Ipu n1ocTkeHHE MOJIOKA ONPEEIEHHOTO YPOBHS B
MOJIOKOTIPUEMHHKE TOTUIABKOBBI MarHUTHBIA JaTYMK 3 JaeT COOTBETCTBYIONIMNA CHUTHAI B OJIOK
ynpasienus 6. biiok BkIIto4aeT, mpu BEpXHEM YPOBHE MOJIOKA, MOJIOYHBIM HACOC U OTKJIIOYAET MpPU
HKHeM. [Ipy kaxaom BKIIOYEHME HACOCAa OTKA4YMBAETCS ONpPEAENICHHAs MOpLMs MOJoKa. biok
YIOPABICHUS CUUTACT YMCIO BKJIIOUYEHUM HAcoca M BBIAAET HA JKPAaH KOJHUYECTBO HAJOCHHOIO
MOJIOKa B KMJIOTPaMMaXx, TaK Kak B HEM 3aj0eHa HH(pOpMalHs 0 Macce OTKauuBaeMOM MOPIUH.
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ABTOMAaT MpPOMBIBKM MpEAHA3HAUYEH M HOJJAEPKAHUS MOJOYHOW JIMHUM JTOWJIBHOM
YCTaHOBKHM B HOPMAJIbHOM CAHUTapHOM COCTOSIHMM. B cocTaB MOJIOUHON JIMHUM BXOJAT BCE JETAIH
U y3JIbl YCTAHOBKH, COIIPUKACAIOIINECS BO BPEMS JOEHHUS C MOJIOKOM.

YerpoiictBo (cMm.puc.3) BKIIOYAeT B ce0s KOJUICKTOPHYIO TpyOy 22 ¢ MPOMBIBOYHBIMH
rOJIOBKaMH, B KOTOpbIE BCTaBJSAIOT JTOWJIbHBIE cTakaHbl 11, TpyOy ¢ MosiounbiMu KpaHamu 10 s
MOJIKJIFOYEHUS PyUYEK JOMIIBHBIX allllapaToB, aBTOMAT NpoMbIBKH 20, 610K ynpasieHus 14.

biiok ynpasnenuss ESR 02 B 14 npennasnauen Jjisi aBTOMaTUYECKOTO YIPABIICHUS LIUKIOM
IIPOMBIBKM MOJIOYHOM JIMHUH. OH BBIIOJIHSIET CJIEAYIOIINE TEXHOJIOIMYECKHE Olepalu:

OI0JIACKMBAaHUE MOJIOYHOW JIMHUM IIEpel HAa4aJIOM U IIOCII€ OKOHYaHMSI IOCHMUS,

JIO3UPOBKY U IOJauy MOoIIE-1e3UH(ULIUPYIOIUX KOHLEHTPATOB P PYYHOM YIPaBIECHUU
TUMH ONEPALUAMHU:

LUPKYJISALHUOHHYIO IPOMBIBKY MOJIOYHOH JINHUM;

OINOJIACKMBAHHUE MOJIOYHOM JIMHUU YMCTOM BOJIOM OT OCTaTKOB MOIOIIETO pacTBOPA;

OTKAUYKy OCTAaTKOB BOJIbl U3 MOJIOKOCOOpPHHKA;

BBIKJIFOYEHHE BaKYyMHOI'O MOJIOYHOT'O HACOCOB, a TAaK)K€ KOMaHIHOTO Npuodopa.

ABTOMAaT NPOMBIBKM COCTOMT M3 Oioka ynpasieHus 14 (puc. 3), MHEBMOMEXaHMUYECKUX
BEHTHJICH XOJoAHOU 15 m ropsiueit 16 Boubl, mo3upyromiero ycrpoiictBa 13 u 6aka 20. Ha Gake
CMOHTHPOBAH ITHEBMAaTHYeCKHE KpaHbl 18, KOTOpblE TSramMM COECIUHEHbl C KJalaHaMu
MEPEKIIOUYEHHUS TPOrPaMMBbl IPOMBIBKY Ha IIUPKYJISIUIO WK HA CJIUB B KAHAJIU3ALUIO.

Buytpu B BepxHeil wactu Oaka 20 3akpervieHa yama 2 (puc. 5), KyAa BPYyUHYIO Iepen
HA4yaJOM INPOMBIBKM 3achIIAlOT IOPOIIOK MOIOLIET0 CPEJICTBAa WM 3aJUBAIOT €ro JKUIKUN
KOHIIEHTpAT.

Ha nuueBoit nanenn 610ka ynpasienus 14 (puc. 3) pacmonoXeHsl 1Be KHOIKU YIIPaBJICHUS
IIPOrpaMMbl, CUTHAJIbHbIE CBETOMObI M LU(POBOM HHAUKATOP.

C noMoublo KENTON KHOIKU OIlepaTop BbIOMpAET PEeKUM MPOMBIBKH (A - mpengousbHast
IPOMBIBKa, B - OCHOBHas INpoOMBIBKa), a 3€JE€HONW OCYHIECTBISET 3amyck mporpammbl. [lpu
OJTHOBPEMEHHOM Ha)kKaThe 00EHMX KHOIOK OJIOK YIpaBJICHUS MEPEXOAUT B PYYHOU PEKUM pabOTHI.
ITpu 3TOM KeNTOM KHOMKON MBI MOXEM BbIOMPAaTh HOMEP OIepalty, a 3eJICHOH ee 3aIyCKaTh.

KpacHble cBETOAMOBI MOKA3bIBAIOT HAJUYME COOTBETCTBYIOLEIO HAINPSIKEHUS, KEIThIE
peXUM PabOTHI, 3€JCHBIE BBIMOJIHSAEMOE JEWCTBUE aBTOMAaToM B Tekydeil omeparuu. L{ndposoii
MHMKATOp MOKa3bIBA€T HOMEP BBIMOIHIEMON ONepaIuu.

Jo3arop 13 nmpenHa3HaueH 17 103UPOBAHHOM MOAAYU JKUJKOIO, MOIOILEr0 KOHIIEHTpaTa B
6ak 20 puc. 3. OH yepe3 OIMH IITYLEP U KHOIKY YIPAaBJICHUS COEIUHEH C BaKyyM IIPOBOJOM, a
yepe3 Jpyrol ImTynep LulaHroM 19 coeaMHsAeTCss C KaHUCTPOW MOMOWIEro (KUCIOTHOTO)
KOHILIEHTpaTa. B CcIMBHON ToOpJOBHHE J03aTopa YCTaHOBJIEH OOpaTHBIM KiamaH, KOTOPBIH
3aKpBIBAETCSl NPU CO3JAAHUU BaKyymMa BHYTPH J103aTOpa M OTKPBIBAeTCs IMOJ JaBJI€HHEM CToj0a
AKHUJKOCTHU TIOCTIE pa3BaKy-yMHPOBaHUs OAJUIOHA U 00pa30BaHus B HEM aTMOC(HEPHOIO AaBJICHUS.

Cxema pabotbl mowibHOW ycraHoBKM YJIA-100 B pexxuMe aoeHHs NpeAcCTaBiIeHa Ha
pUCyHKe 1, pexXxMMbI IPOMBIBKH puC. 3.

[Tepen HauaaoM pabOThl HEOOXOAUMO BBIMOJIHUTH CIETYIOIIUE ONePaAIIH:

[TpoBepuTh ypoBEHb BO/BI B BOJOCOOPHUKE BOJIOKOJIBIIEBOIO BakyyMHoOro Hacoca 1 (puc. 1)
U TIpY HEOOXOJJUMOCTH JIOTHTb.

[TpomnosiockaTh MOJIOUHYIO JIMHUIO YCTAHOBKHU IEpe]l JOSHUEM.

IlepeBoguM yCTaHOBKY B peXUM JA0eHus. JlJis 3TOro BBIXOAHOM MOJIOYHBIM UIAHT
OTCOEIMHSAEM OT aBTOMaTa MPOMBIBKH U MOJICOEIUHSAEM K MOJIOYHOMY PE3EPBYapYy.

Ha Onoke ®emaTpoOHUK-C YCTaHABIMBAEM pEXHM JOCHUS M cOpachiBaeM IOKa3aHUS
CUETYHKA TPYIIOBOro Ha10sl Ha «O».

YcranaBiarBaeM HOBBIH (QUIBTPYIOUINA 2JIEMEHT B QUIIBTD.

OTkphIBaeM BaKyyMHBII KpaH B J03aTOpE M yCTpaHsIeM BCE CIBIIINMBIE IPOCOCHI BO3AYyXa B
MOJIOYHO-BaKyyMHOM JINHUY.

[TpoBepsiem BakyyM IO BaKyyMMeETpaM U, IPU HEOOXOJUMOCTHU PETYIUPYEM.
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OTkppIBaeM KpaH MOJa4M OXJIXKAOLIEN BOJIbI HA IUIACTUHYATHIN OXJIaIUTENb.

[Tocie BINONHEHNS yKa3aHHBIX ONEpalil MOKHO HAYMHATH JOCHUE.

Hoenne Ha Y]/IA-100 Bemonsstor 2 oneparopa. Kaxaprii u3 Hux oocmyxuBaer 50 KOpoB u
paboTaeT OAHOBPEMEHHO C TpeMs JOMJIbHBIMU

Kaxxaplii oneparop JOWUT 3aKpEIUIEHHYIO 3a HUM TpYIIy KOpPOB, HAauMHAas C JKUBOTHOIO,
OJIMDKE PACHOJIOKEHHOTO K MOJIOKOCOOPHHMKY. B 3TOM ciydae B ImpOJOIKEHHE BCEro JOCHUs He
OyayT 0OOpa30oBBIBATHCS YYAaCTKHM C TMOJACHIXAIOIIMM BHYTPH TPYO MOJIOKOM, YTO OOJIETYUT
IIOCJIEAYIOLYIO IIPOMBIBKY MOJIOYHOH JINHHH.

[Tpy noxkiroueHUM amnmapara K COBMEIIEHHOMY MOJIOUHOMY KpaHy pHUC.2 TIPOUCXOAUT
OJTHOBPEMEHHOE COEAMHEHHUE ITyJIbCaTOpa C BaKyyM IIPOBOJOM M KOJUIEKTOPA ¢ MOJIOKOIIPOBOJOM.
[Ipu sTOM mynbcaTop HauMHAET paboTaTh. YOEAMBIINCH, YTO BakyyMm (MO BakyymmeTpam 4) u
4acToTa IyJbCalUil annapaTroB COOTBETCTBYIOT HOPME, OIIEPATOP TOTOBUT KOPOBY MU MOJKIIIOYACT K
BBIMEHM JOWJIBHBIN amnmapaT. IIpu 3ToM BO3AyX, pacXOLyeMbll IIyJbCaTOPOM, OTCACBIBACTCS IO
CTOMJIOBOMY M MarucTpajJlbHOMYy y4YacTKaM BaKyyM IIPOBOJA, IIOCTYNAeT B BAaKyyMHBIH Hacoc U
BBIOpACBIBACTCS HAPYKY.

Mosnok0 ¥3 BBIMEHM Ye€pe3 JOWUJIbHBIE CTaKaHbl IIOCTYNAeT B KOJUIEKTOp, CHOAA K€
MOJICachIBaeTCs aTMOC(EPHBI BO3IAYX 4epe3 CHelHalbHBIC OTBEPCTHS WM KiamaHbl. biaromaps
MI0JICOCY aTMOC(EPHOro BO3yXa B MOJIOYHYIO Kamepy KOJUIEKTOpa BaKyyM 37eCh CHHUXKaercs. B
pe3yibTaTe co3aacTcs nepenaj AaBIeHUN MEXIy MOJOKOTPOBOOM (T€ BaKyyM MOCTOSTHHO BBIIIIE)
u koyutekropoM. Iloa neiicTBuem 3Toro nmepenaza JaBieHUN MOJIOKO B BUJE MPOOKH MOJHUMAETCS
[0 I[UIAHTY B MOJIOKONPOBOJ. 3aTeéM 3Ta MOJIOYHO-BO3AYIIHAs CMECh I10 MOJIOKO-TIPOBOIY
OTCachIBACTCS B MOJIOKOCOOPHHK. 37€Ch IPOUCXOIUT pa3zielieHre BO3yxa U Mojioka. Bo3nyx uepes
MIPEIOXPAHUTENBHYIO KamMepy M MAarucTpajlbHblil BaKyyM-IIpOBOJ OTKauuWBaercs Hap > 'y
BaKyyMHBIM HAacocOM. MOJIOKO MOJIOYHBIM HAacOCOM BBIBOJUTCS U3 MOJIOKOCOOpHHMKA,
MIPOKAYMBACTCS Yepe3 QUIBTP, IMIACTUHYATHIA OXJIAIUTENh U MOCTYMACT B Pe3epBYyap-OXJIAUTENb
JUISL JOOXJIaXICHNS U BpEMEHHOT'O XpaHEHMUS.

KoHnTponbHOE 10eHne BHIOMHAIOT ¢ IPUMEHEHUEM cueTuukoB Y3M-1 A.

JloeHne KOpoB TOCIe OTeNa, a TaKKe OOJBHBIX KMBOTHBIX MPOBOJSAT B IMEPEHOCHBIE BEApa.
JUis 3TOr0 MOJIOYHBIH IUIAHT JUIMHOW 2,5 M CHHMMAlOT C KOJUJIEKTOpa, MOJKIIOYAIT Ha
MITYIIEPMAaruCTPaIbHOTO BaKyyMa KPBIIIKH BEIpa, a MOJOYHBIH IITYIEp KPBIIIKU BEApa COSTUHSIOT
C KOJUIEKTOPOM JIOMOJTHUTEIBHBIM IIUTAHTOM JUTMHOM 0,8 M.

[Tpu skcrTyaTani MOJIOKOIIPOBO/IA HEJb3s JOMyCKaTh paboThl Ha oJHOU ero netrie (Ha 50
KOpOB) OoJiee 4eThlpeX JOMJIBHBIX amnapaTtoB M 0ojee OJHOTO oleparopa OJHOBpeMeHHO. llpu
HECOOIIOAEHUHM 3TOr0 YCIOBUS TMPOUCXOJIUT IMEperpy3ka MOJIOKOIPOBOAA MOJOKOM, a TaKXKe
BO3YXOM, MOCTYMAIOUIMM U3 JOWIbHBIX allapaToB BO BpeMs UX HOPMalbHON pa®OThI WM IpU
CIIy4alHBIX TIpococax. B pe3ynbrare mpoucxoaT 3HaYuTeIbHbIE KOJICOaHUs U CHIDKCHHE BaKyyMa,
YTO IMPUBOJIUT K TOPMOXKEHHUIO peduiekca MOJIOKOOTJaul y KOPOB U IJIOXOMY yEp’KaHHIO CTaKaHOB
Ha COCKax KakK BO BpeMs JIOCHUs, TAK U B OCOOCHHOCTH NPY MAaIIMHHOM JI0/lauBaHuu. B pesynbprare
KOPOBBI MOJHOCTBHIO HE BBIJAMBAIOTCS, M3-32 YEro CHIKAIOTCA HAJ0M U KUPHOCTH IMOJIy4aeMOTo
MOJIOKA.

OcB00OX/1IeHUE MOJIOYHOM JTMHUU OT OCTATKOB MOJIOKA M0 OKOHYAHUH JIOCHUS BBIOJIHSIOT
CJIETYIOIIAM 00pa3oM.

Kaxnplii omepaTtop HECKOJIBKO pa3 MOCIEeN0BATEIbHO OTKPHIBAET M 3aKPBIBAET IEPBBII
MOJIOYHBIH KpaH Ha CBOEH BETBH MOJIOKOMpPOBOIA. B pesynprare STOro ocraBmieecs B TpyOax
MOJIOKO TIOCTYIaeT B MOJIOKOCOOPHHUK U Jlajiee HACOCOM TOAAETCs B pe3epByap-0XIaIuTelb.

3areM 3aKOJIbIOBBIBAIOT MOJIOKOIIPOBOJ ITyTEM 3aKPBITUS 3aCIOHKH 9 (puc. 3) U B OTBEpCTHE
8 ycraHaBnuBaro MbDK U3 TyOku. Ilo neiicTBuem mepemnasia J1aBieHUN criepeau U c3aau r'yOKu oHa
MepPEeMEIIAETCsl [0 MOJIOKOIIPOBOAY, BBITECHSSI OCTaBLIeeCs] MOJIOKO B MOJIoKocOopHHUK. [Ipoiins no
MOJIOKOIIPOBOJY, T'YOKa OCTaHaBIMBAIOTCS MEpPe MOJIOKOCOOPHHUKOM B JIOBYIIKE, U BBIHUMAETCS
yepes3 OTBepCTHE 4.
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[Tocne 3TOro OMOPOXKHSIOT MOJIOKOCOOPHHK M 3allMCBHIBAIOT TIOKa3aHUS TPYIIIOBOTO
CUETYHKA.

[Ipexpamaror noaady OXjaakJIarolle BOIbI B OXJIaAUTEIb.

Jia cnuBa MoJOKa U3 (UIbTpa M MOJIOUHBIX IIJIAHTOB HeoOxoxumo moaatk 10 y1 uuctoit
BOJIbI Y4€Pe3 BEPXHIOK YacThb MOJIOKOCOOPHHUKA, IOCIE YEro BKJIIOUYUTH MOJOYHBIM HACOC M BOJOH
BBITECHUTb MOJIOKO B pPe3epBYyap.

IIpombiBKa

[TpoMbIBKa MOJIOUHOW JTWUHUM IOCJE AOCHHUS MPOBOAUTCS CleAyromuM obOpazom (puc.3).
MoJsouHBIH UIaHT, IO KOTOPOMY MOJIOKO MOJaBalOCh OT OXJIAJUTENs K pe3epByapy, MOAKIIOYAIOT
K Oaxy 20 aBTOMara mpOMBIBKH.

N3 wmomouyHoro ¢unbTtpa 23 HU3BICKAIOT (UIBTPYIOIIMA JJIEMEHT, a HaIPaBJISIONIYIO
BCTaBJIAIOT 00OPATHO B KOPITyC QUIIBTpA.

Jounbueie anmapatsl 11 oOMBIBalOT CHapy»kH, MOJABEIIMBAIOT 32 KOJJICKTOPHI CTaKaHAMHU
BHHU3 Ha KPIOYKM YCTPONCTBAa IPOMBIBKHM, IMOAKIIOYAIOT CTAaKaHbl K IPOMBIBOYHBIM T'OJIOBKaM
KOJUIEKTOpPHOM TpyObl 22, W moakiarovaroT K kpanam 11. Ha Onoke ympaBneHus gpemaTpoHHK-C
YCTAHABJIMBAEM PEKUM MPOMbIBKA. 3aKpbIBAEM 3aC/IOHKY 9 M BKJIIOYaeM BaKyyMHbIN Hacoc. [lanee
BBITIONHSIOT CIEyIOIIee.

W3 KaHUCTpbl 3amoiHAIOT A03aTop 13 HeoOXOOUMBIM  KOJMYECTBOM  KHUCJIOTHOTO
KOHIIeHTpaTa. J[J1s 3Toro omyckaem IUIaHT J03aTopa B KAHUCTPY U HAXMMaEM KHOIKY yIpaBICHHUS.
PactBop mon neiicTBueM Bakyyma 3akauMBaeTcsi B J03arop. EciyM KHCIOTHasE MpPOMBIBKA HE
TpeOyeTcs, TO 3apaHee H03UPOBAHHBIA KOHIICHTPAT LIEIOYHOI'O MOIOIIETO CPEICTBA WM MOPOIIOK
BPYYHYIO 3JIMBAIOT (3achINaroT) B yanry Oaka 20.

[Tocne 3TOrO BHIOMpPAEM PEKUM OCHOBHOM MPOMBIBKH, M HAKUMAIOT KHOMNKY 3amycka. [Ipu
3TOM aBTOMATHUYECKHU MOJAETCS BAKyyM Ha BKIIFOUEHHE BEHTUJICH XO0JIOAHOM 15 u ropsueii 16 BoablL.
XoJoHasg BOJIa MOCTYHAET U3 BOJOMPOBOJIa Yepe3 BeHTHIb 15 B 6a 20. [Ipu otkpeiTun BeHTHs 16
XOJOAHAsl BOJAA M3 BOJOIPOBOJIA MOJACTCS MO TPYOOIPOBOY B IEKTPOBOJOHATPEBATENb, OTKY/A
BBITECHSIET TOPSIUYIO BOAY 10 TpyOorpoBoy B 6ak 20.

Bona naumnaer 3amonHATH 0ak, JTOCTUTHYB OIPEACIICHHOTO YPOBHS MOIUIaBOK 9 (puc. 5)
JlaeT CUTHAJ O 3amojHeHue Oaka, Oyiok ympasineHus 14 (puc.3) oTkpbsiBaer kiamaH 10 (puc. 5) ¢
MOMOIIIbIO IMTHEBMOKpaHa 8 W OHAa HAYMHAET 3acachiBaThCs B KOJUIEKTOpHYIO Tpyoy 20 (puc. 3),
yepe3 MPOMBIBOYHBIE TOJOBKM B JOWIbHbIE ammapatel 11, u moctymaer B MojokompoBoa. W3
MOJIOKOIIPOBO/Ia BOJIa TIOCTYMAET B MOJIOKoNpueMHHK. [Ipu cHukeHust Boabl B 0ake, 0 ONpe/ieseH-
HOTO YPOBHS TOIJIABOK JIa€T CUTHAJN B OJIOK YIpaBlieHUs U OH 3akpbiBaeT kiaman 10 (puc. 5) ¢
MTOMOLUIbI0 THEBMOKPAHA.
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Puc. 5 bak aBromata npombIBKH. 1 - 6ak; 2 - yama; 3 - oTpaxkaTens; 4,8 - MTHEBMOKpaHBI; 5,7 -
naTpyOKH MOJIavu XOJIOIHOM U TOpsTYei BOJIBI; 6 -INTYIIEp M01auu MOIOIIEro pacTBopa; 9 -
MOTIIABOK KOHTPOJIS YpOBHs BoAbI; 10 - KilanaH mojjauu BoAbI B KOJJIEKTOpHYIO TpyOy; 11 -

KOJUIEKTOpHast TpyOa; 12 - 610k kimanaHoB; 13 TpyOa moaBo1a BOJAI OT OXJIaUTEIIA.

Boza BHOBB 3anosHseT 0ak 10 ONpeeIeHHOr0 YpOBHS U J1ajiee Mpoliecc NOBTOPSAETCS

OIHOBPEMEHHO C ATUM IMOJ ACHCTBUEM BaKyyMma BOJa 3aCACBIBAETCS U3 MOJIOKOIPOBOJAA
yepe3 TpouHUK 7 (puc.3) U mojaercs B (OPCYHKY MPU 3TOM OHA Pa3OpBI3TUBAETCS U OMBIBAET
CTE€HKH MOJIOKOTIPUEMHHUKA.

[IpoxoaHoe cedenne TpoiHWKA Ha BBOJE B MOJOKOCOOPHUK TaKOBO, YTO BCS KUIKOCTh HE
yCIEBaeT B HErO MPOWTH M YacTh BOJBI HAIMPABIISAETCS B MPEIOXPaHUTENbHYIO Kamepy 5 (puc. 3),
npoMbiBas ee. M3 kamepsl Boja ciMBaeTcs MO LUIAHTY BHU3 Ha BXOJ MOJOYHOTO Hacoca. 37ech
MOTOKH MOIOIIEH KHUAKOCTH COEAUHSIOTCS M TOJAIOTCS MOJIOYHBIM HAcocoM d4epe3 QUIbTp U
MJIACTUHYATHIA OXJIAUTENh B KaHATH3AIUIO.

Bo BpeMsi MpOTOYHOTO OMOJACKUBAHUS MOJIOYHON JHMHHHM MOIOIIUN KUAKUH KOHIICHTpAT
WU TIOPOIIIOK B Yallle OCTalOTCS HETPOHYTHIMH, TaK KaK XOJOJHAs W TOpsvas BOJA IMOJAETCS B
HIKHIOIO YacTh 0aka, MUHYS Yally.

[IpumepHO 4Yepe3 MATh MUHYT BaKyyM TOJIaeTCs Ha MHEBMOKpaH 4 (puc. 5). B pesynbraTte
ATOrO0 KpaH CBOMM IITOKOM MOATSITMBAaeT BBepX OOk kiamaHoB”. [Ipw ATOM HIDKHUN CIUBHOM
KJIallaH 3aKPBIBAETCS, @ BEPXHUM OTKPBHIBAET JOCTYII JKUIKOCTH I10 TpyOe B Hamry 2 u gaiee B 0ak 1.

Bona BeIMBIBaeT M3 uamm 2 MOWOIUNA KOHIIEHTpaT. B pesymbrare oOpasyercs Tropsuuii
pabounii pacTBOpP MOIOIIETO CPEACTBA, KOTOPHIA HAYMHACT IUPKYJIUPOBATH TO 3aMKHYTHIM
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KOHTYpaM uepe3 JOWJIbHbIE amnmaparbl, MOJIOKOIPOBOJ W IUIACTHHYATHIA OXJaJUTENIb MOJIOKA.
lopsiuass Bojma mpu STOM MPOJOIKAeT MojaBaTbcs B Oak 1, a momaya XOJIOAHON BOJBI
IIPEKPALLAETCS.

[Tpu 3amonHeHHe MOJIOKOIPOBO/IA BOAOHM MoJada ee IMpeKpaliaeTcs U OHa LHUPKYIUPYET MO
3aMKHYTOMY KOHTYpPY B T€4eHHE 15 MUHYT.

Yepez 15 muH OJIOK ympaBiieHHS OTKJIIOYAeT IMHEBMOKpaH 4 (pHUC. 5) OT BaKyyMIIpOBOJA,
IITOK C KJarmaHamu 12 omyckaercsi BHU3, JOCTYI pacTBopa B 06ak 1 mpekpaiaeTcs 1 BoAga HAYMHACT
M0/1aBaThCA Ha CJIUB B KaHAJIM3ALIUIO.

[Tocne cnuBa GJIOK ympaBieHHs BKIIOYACT MOJAady TOpsdyeil BOJBI, KOTOpas OMOJIACKUBACT
MOJIOUHYIO JIMHHUIO OT OCTaTKOB MOIOILIEr0 pacTBOpa MPUMEPHO B TEUEHHUE 5 MUH MPOTOYHBIM
CIIOCOOOM.

Janee nonaua ropsiueil BObl B IMHUIO MPEKPAIIAETCs, @ MOJIOYHBIN HACOC

IIPOJIOJDKAET OTKAYMBATh €€ B KaHauu3auuio. [Ipu 3ToM nogaercst Bo3ayx B MOJIOKOIIPOBOJ,
OH BBITOHSIET OCTaTKW BOAbL. B KOHIlE LHMKIa aBTOMAaTHYECKOW MPOMBIBKM MOJOYHBIA Hacoc
KPaTKOBPEMEHHO BKJIIOYACTCSA Il yJAJIEHUS OCTaTKOB BOJABI M3 MOJIOKOCOOpDHHKA. 3aTeM
ABTOMATHUYECKHU BBIKJIIOUAIOTCS BaKYyMHBIE HACOCHI M KOMaHIHBINA TPUOOpP.

[TpennonnbHOE ONOJACKUBAHUE MOJIOYHON JTMHUH.

[Tocne OCHOBHOM MPOMBIBKM JOWJIBHBIE allllapaThl OCTAIOTCS HA MPOMBIBOYHBIX PO3ETKaX U
BCE HACTPOMKHU BBINOJIHEHHBIE HE U3MEHSIIOTCS 10 CIEAYIOLIETO T0CHHUS.

[Ipu mpoBeneHWe MNPENIOUTBLHOW MPOMBIBKM JOWJIBHOM YCTaHOBKH TOJATOTOBUTEIbHBIC
olepaly 3aKI0YaoTCs B CIEAYIOLIEM:

MIPOBEPKa COCTUHEHMH IITAHTOB B TPYOOIIPOBOIOB;

HaJIe)KHOCTb YCTAHOBKH JIOJIbHBIX allapaToB HAa PO3ETKax.

[Tocne mpoBepkH BKJIIOYaeM BaKyyMHYIO YCTAHOBKY U OJIOK yIpaBiieHUs IpoMbIBKHU. [lanee
KHOTIKOW BBIOMpPAeM pEXXUM HPEATOMIBHON IIPOMBIBKH H 3aITyCKaeM aBTOMAT.

Bo Bpems mpenaouibHONW MPOMBIBKM MPOU3BOIUTCS TOJIBKO MPOTOYHOE OMOJACKWBAHUE
MOJIOYHOM JINHUM BOJIOM 0€3 MOIOIINX CPECTB.

[To oxOHYaHMK LMKJIA TPEAJOMIBHOIO ONOJIACKUBAHUS MOJAETCS BO3AYX B MOJIOKOIIPOBOJ,
OH BBITOHSIET OCTaTKW BOJAbl. B KOHIlE LMKJIa aBTOMaTUYECKOW IMPOMBIBKM MOJIOUHBIN Hacoc
KpaTKOBPEMEHHO BKJIIOYAeTCs JJIs  YHaleHHs OCTaTKOB BOJBI U3 MOJOKOCOOpHHKA. 3adyeM
aBTOMATHUYECKHU BBIKJIIOYAIOTCS BAKYyMHbIE HACOCHI M KOMaHIHBIA TPUOOpP.
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2.7 JlabopaTopHasi padora 7 (JIP-7). (2 yaca).

Tema: Oxnaagurenu monoka MXVY-8C
2.7.1 Heap pa6oTbl: V3yuynTh NPUHLIUI ASHCTBHUS U KOHCTPYKIUIO XOJIOJMIBHON YCTaHOBKH.

2.7.2 3agaum padoThbI:

1.M3yunth Ha3HAYEHUE, YCTPOUCTBO U NMPUHIUIT paboTel MXV-8 C.

2.03HaKOMHUTCSI C TEXHOJIOTMYECKOM CXEMOM MAallMH M ONPEAEIUTh €€ MECTO B CHCTEME
000pyI0OBaHUSI MOJIOYHOTO OTAENICHUSI.

3.BbI4epTUTh TEXHOJIOTUYECKYIO CXEMY U COCTaBUTDH OTYET.

2.7.3 IlepeyeHb NpHUOOPOB, MAaTEPUATOB, HCI0JIb3yeMbIX B J1a00paTOPHOIi padoTe:
1.XononunsHas ycranopka MXY-8C

2.JKcriepuMEeHTalIbHAS IOUJIbHAS YCTAaHOBKA MTOCJIOWHOTO HAMOPaKUBAHHUSL.

3. TepmomerTp.

4. Cexyngomep

2.7.4. Onucanue (xoa) padoTsbI:
Cxema padouezo npouecca x0100U1bHOU MAWUHDL.
[TapoBast KoMmpeccHOHHass (GpEeOHOBas XOJOoJMIbHAs MamirHa (puc. 1) npeacrasiser coboit

3aMKHYTYIO0 TEPMETUUYHYIO CUCTEMY, COCTOSIIYIO M3 YETHIPEX OCHOBHBIX JIEMEHTOB: KOMIIpeccopa
1, xonaeHcaTopa 2, peryIupyrouiero BeHTHIs 3 U ucnapureds 4.

it
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) N3 ]

Puc. 1 Cxema komnpeccuonnoit xonoounvnoii ycmanosku: 1 - kommpeccop; 2 -
KOHJICHCATOD; 3 - PeryJIMPYIONIHIA BEHTHIIb; 4 — UCTIApUTEh
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Puc. 2 Cxema paboThl MOPIIHEBOT0 KoMIIpeccopa: 1 — KiamaHsl, 2 — HWIHHID,
3 — mop1IeHb, 4 — MAaTyHHO-KPUBOIITUITHBIA MEXaHU3M, 5 - MAXOBHK

Kommnpeccop (puc. 2) mpenHasHaueH Uil OTCAChIBaHHMS MapoB ()peoHa M3 HCIAPUTEI,
NOJIICP>)KaHUSl B HEM IOHM)KEHHOT'O JaBJIEHUS U CXKaTus NMapoB (peoHa 70 JaBJieHUs, IPU KOTOPOM
CTAHOBUTCS BO3MOKHOM UX KOHACHCALIUS.

Komnpeccop nopuiaeBoro tuna. OH COCTOUT U3 BEPTUKAIBHOIO LUIMH/PA, B BEpXHEW YacTH
KOTOPOT0 HaxOJWUTCS KJallaHHash KOpPOOKa CO BCACHIBAIOIIUMM UM HAarHeTaTesbHbIM KJalaHaMH.
BHyTpyr nminuHApa Opy MOMOIIM. IATYHHO-KPUBOIIMIIHOIO MEXaHHM3Ma COBEpIIAET BO3BPATHO-
IIOCTYIIATEJIbHOE BUKEHHE NOpLIEHb. [Ipy NBMKEHNH MOPUIHSA BHU3 OTKPBIBAETCS BCACBIBAOIIUI
KJIalaH ¥ Mapbl GpeoHa 3aloaHA0T UWIMHAP. HarnetaTenbHbli KianaH Ipu 3TOM 3aKpBIT.

IIpyn nBWXEHMHM TOPIIHSA BBEPX BCACHIBAIOIIMM KJIanaH 3akpbiBaercs. [lopmieHs cxumaer
napsl, B pe3yibTaTe 4ero ux TeMieparypa Bo3pactaeT. Korzna gaBieHne cKaTbIX IapoB IPEBBICUT
JIaBJICHUE B KOHJICHCATOPE, OTKPHIBAETCSI HATHETATEIbHBIM KJIallaH Y NOPLIECHb BBITAJIKUBACT Mapbl
U3 HWIMHIpA B KOHJAEHCATOP.

B xonpeHcaTope ABMXKYIIMECS IO 3MEEBUKY HarpeTble Mapbl (peoHa OXJIaKAaroTcs
BO3AYXOM (MJIM BOJOH) M KOHIeHcHupyroTcs. JKunkuih (peoH mHOCTymaer K peryiupyrouemy
BEHTHJIIO M YEPE3 HErO B UCIIAPUTEIIb.

Perynupyronuil BEHTUIIb aBTOMaTUYECKH PETYIUPYET KOJIUYECTBO MPOXOIALIErO YEPE3 HEro
KHUAKOro (ppeoHa B 3aBUCHMOCTH OT M3MEHEHHs TEIUIOBON Harpy3KM HCHApUTENs: MpU OOJIbILION
TEIUIOBON Harpyske (peoHa MpoXOoAUT OOJIbIIE, TPU MEHbIIEH - MEHBIIIE.

BceneactBue manoro cedeHusl MPOXOAHOIO OTBEPCTHS PErYJIMPYIOIIETO BEHTWIS (pPEoHy
MPUXOJUTCS MPEooeBaTh OONBIIOE CONPOTHUBICHHE. A TaK Kak JaBJICHHUE B HCHApUTENle HUXKeE,
4eM B KOHJEHcaTope, TO JaBjeHHE (peoHa, MOCTYNMBILErO Yepe3 PEeryaupyrolluil BEHTHIb B
UCTapUTeNb, PE3KO MNajaaeT. 31ech (pPeoH KHUIUT, MpeBpamiaercs B map. Huskoe naBieHue B
ucrapuresie OIpeaensieT HU3KYI0 TeMIlepaTypy KHIEeHMsl MHocTymawoumero B Hero ¢peona. Ilpu
KHUIIEHUH (PPEOH MOTJIoUIaeT TerJIo, 3a0upast €ro y oXJ1ax/1aeMoro o0beKTa.

[To ™epe mpoaBuxkeHHs (peoHa MO KaHATy UCHAPUTENs] KOJHMYECTBO JKUIKOCTH
YMEHBIIIAeTCs, a KOJMYEeCTBO NapoB ¢peoHa Bo3pacTaeT. Cyxue, meperperbie mnapsl (peoHa
OTCACBIBAOTCS U3 HUCIIAPUTENS KOMIIPECCOPOM U IIUKJI TOBTOPSIETCSL.

OtcaceiBaHue MapoB (peoHa M3 UCHAPHUTENS, UX C)KAaTHE, BHITAIIKUBAHUE U3 KOMIIpEccopa,
JIBWKEHHE [0 KOHACHCATOPY M MPOXOJ Yepe3 PEryIupyIOIIHi BEHTWIb IMPOUCXOIAT 3a CYET
MEXaHUYECKON YHEPTUU JBUraTENs KOMIIPECCOpa.

Aemomamuueckana napoeas KOMRPECCUOHHAA (PPEOHO6AA XO0100UNbHAA YCMAHOEKA
MXY-8C c npoMeXyTOUHBIM XJIaJOHOCUTENIEM - BOJOW U BO3YLIHBIM OXJIQXKIEHUEM KOH/IEHCATOpa
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MpenHa3HaueHa A paboTel B cocTaBe NOWIBHBIX ycTaHOBOK AJIM-8, VIE-8, YAT-6 u musa
OXJIAKJCHUS MOJIOKA IMpPH €ro XpaHEHUH, a TaKkKe MOXKET ObITh HCIOJIb30BaHA KaK HCTOYHUK
000pOTHOM XOJIOJHON BOJBI MIPU OXJTKICHUH JIPYTHX MPOTYKTOB.

XomomunbHas ycranoBka MXVY-8C (puc. 3) COCTOMT H3 METa/ULIMYECKOW BaHHBI,
3aMoJIHAEMON BOJIOM (aKKyMyJIsITOp Xosioga). BHyTpu BaHHBI (B BOJE) PACIONOKEHBI IMAHEITH
ucnaputens 8. Hax BanHOW ycraHoBieHa pama u3 TpyO, KOTOpas OJHOBPEMEHHO CIIY)KHUT
pecuBepom 3.

Ha pame-pecuBepe cMOHTHUpPOBaHbI: KoMIipeccop 1 ¢ 3neKTpoaBurareneM, KOHIeHcaTop 2 ¢
OCEBBIM JJIEKTPOBEHTILISATOPOM, (DUIBTP-OCYIIUTENH 4, TETNIOOOMEHHUK 5, TpHOOPHI ynpaBieHus. B
KOMIUIEKT YCTAaHOBKHM BXOJUT LIEHTPOOEKHBIM HACOC C AJIEKTPOJBHUraTesIeM, HUCIIOJIb3yeMbI IUis
MOJa4u BOJbI U3 aKKyMYJISITOPA X0JIOJa K MECTY OXJIAXICHHS MOJIOKA.

B kauecTBe xjamoarenta ucnoib3yerca ppeon-12. Opeon 12 npu aTMochepHOM JaBICHUU
KUIIUT NpU Temieparype MuHyc 29,8 °C. B Bome HEpacTBOPHM, O€3BpeleH Ui YelOBeKa W
MUIIEBBIX NMPOAYKTOB. OdeHb Tekyd. [Ipu CONMPUKOCHOBEHHMH C OTKPBITBIM IUIAMEHEM OO0pa3yer
SIIOBUTOE BEIIECTBO - (POCTEH.

P

o

Puc. 3 Cxema xonoaunpsHoii ycranoBku MXY-8C: 1 — kommpeccop,
2 — KOHJIEHCATOp, 3 — pecuBep, 4 — PHILTP-OCYIIUTENb, S — TEINIOOOMCHHUK,
6 — cMOTpPOBOE CTEKII0, 7 — TEPMOPETYTUPYIOIINI BEHTUIIb, 8 — MaHeIH UCTIapuTens, 9 —
BaHHA aKKyMYJISITOpa XOJ0IHOM BOAbI, 10 — pene gaBieHus

Kommnpeccop ¢GpeoHOBBIN, HENPSIMOTOUHBIA JABYXUWIMHIPOBBIH C  BEPTHKAIbHBIM
pacroyio)keHueM I[MIUHIPOB, C BO3AYUIHBIM oxjaxjaeHueM. OH oTcachlBaeT mapbl (peoHa u3
MiCTIapuTeNns W TOIepkuBaeT B HeM Hm3koe nasienme 0,1..0,2 MIda (okomo 1.2 kre/mP).
OrtcacbiBaeMblie (pEOHOBBIC TAphl KOMIpeccopoM ckumarorcs mo 1..1,2 MIla (10...12 KFC/CMz).
[Ipu 3ToM Temmnepatypa napoB ¢peoHa nogHumaercs 1o 57...77 °C. 3arem ropsiuue napsl ppeoHa
MOCTYTAIOT B KOHJIEHCATOP.

Konngencarop peOpucro-TpyO4arblii ¢  BO3AYIIHBIM  OXJaXIeHHEM. [loBEpXHOCTH
oxnaxnaeHuss okono 60 M°. B KkongeHcaTope mapbl (peoHa OXJIAXKIAIOTCS  BO3JIYXOM,
IIPOCACHIBAEMBIM. BEHTHIISTOPOM, 10 TeMIIepaTyphl KoHaeHcamuu okomno 30 °C. XKukuii ppeon u3
KOHJIEHCaTopa CTeKaeT B pecuBep-HakomuTenb. M3 pecuBepa ¢peoH mnocrtymaer B (UIBTP-
OCYIITUTEh;

@uabTp - oOcymIMTe b IPEeJHA3HAYECH /IS TIOTJIOIEHHS BIIATU U3 JKUAKOTO (PpeoHa, Tak Kak
Kalli CBOOOJHOM BJaru, oOKaszaBIIEHCS BO ()peoHe, 3aMep3aloT B PEryIUPYIONIEM BEHTWIIEC H
HapywmarT padoTy MamuHbl. PabounmM BemecTBOM JUIsl GUIIbTPA-OCYIIUTENS SBISETCS CEeIHKareib,
KOTOpBIN MpencTaBisieT co0oil OecrBeTHbIE WM TOIyOOBaThle KPUCTAIbl KPEMHUEBOM KHCIIOTHI,
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criocoOHble Tornomars Biaary B komudectBe 10% k coOcTBeHHOM Macce. PUIBTP-OCYIINTENb
MOHTHPYIOT Ha XHUJAKOCTHOM JIMHUU YCTAHOBKH.

Temnoo0MEeHHUK - TOPU3OHTAIBHBIN, 3MEEBUKOBBIM, TPEX3aXOIHBIM, C TTOBEPXHOCTHIO
TemI000MeHa 0K0JI0,4 M?, MAKCUMAIbHBIM JIOTTYCTUMBIM Pab04YrM JaBlieHHEM (M30BITOYHBIM),
paBubM 1,2 MITa ans sxugkoro ¢peona u 0,8 MIla st razoobpasHoro.

OH mpencraBisieT co00OW HUIUHAPUYECKYIO CTAIbHYIO TPyOy, BHYTPH KOTOpPOIl MOMeEIIeH
TPEX3axOJHBbIM 3MeeBHK M3 MeaHou TpyOku. [lo crampHOW TpyOe nBmKyTcs mapbl ¢peona. Ilo
3MEEBHUKY MPOTUBOTOKOM MPOXOAMT KUIKUMA (ppeoH. [lanee yepe3 TepMOpEryIupyOui BEHTUIIb
KHUIKUNA (PEOH MOCTYMaeT B UCHApHUTENb. B ucnapumene xxuakuii ppeoH KUMUT, MpeBpaIacTcs B
nap. Kunsmmii ¢peoH oTHHMMaeT Temjao y TEIUIOHOCHTENs, Haxojsmerocs B BaHHe. [lo mepe
MPOABIDKEHHS (PPEOHA 1O KaHATY MCHAPUTENsT KOJTMYECTBO KHUIKOCTH YMEHBINACTCS, a KOJIUYECTBO
napoB, 00pa3zoBaBLIMXCA B pe3yjbTaTe KumeHus, Bo3zpactaer. Cyxue, meperpersie mnapbl (peona
MCTIApUTENS OTCAChIBAIOTCS KoMIipeccopoM. Ho, mpex e yeM momacts B KOMIpeccop, napsl ppeoHa
MPOXOAAT Yepe3 TEIJI00OMEHHUK, T/ OHU IMOJOTPEBAIOTCS J0 TeMmeparypbl, Onm3koir k 273 K
(0'C), mpoxoasIuM BHYTPH MEIHBIX 3MECBHKOBBIX TPYOOK TEILTBIM JKUIAKHM (PEOHOM.
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Puc. 4 Pere naBnenns:
a - pabouee MOJ0KEHUE; O - cpaboTan cuiIb(OH MpeccocTara; B - cpadboTall CHIIb(OH
MaHOKOHTpoJuIepa; 1 - mpeccocrtar; 2 - MAHOKOHTPOJUIEP; 3 - MarHUT;
4 -3JIeKTpUYECKHUE KOHTAKTHI; 5 - KOHTAKTHAs IUTACTHHA; 6 - MEXaHN3M BBIKITIOUYCHUS;
7 - mpoBona; 8 - nmpyxwuHa; 9 - peryar; 10 - mpyxuna; 11 — ['-00pa3Hblit peraar
Asmomamuueckue npuooper MXY-8C (pene naBieHUs, TEPMOPETYIUPYIONIMHA BEHTHIIb,
TEepMOpeNe W AAaTYMK TEMIIepaTypbl) Jal0T BO3MOXKHOCTH TOJJICPKMBATh B 3aJaHHBIX Ipeenax
JaBJeHUWEe (peoHa Ha JIMHUSAX BBICOKOTO M HH3KOTO JaBJICHUS, PETYIHPOBATh 3allOJHEHHUE
UCTIApUTENST KUIKUM (PEOHOM, a TaKXkKe IOANCPKHUBATh B aKKyMYJSTOpPE XOJoJa 3aJaHHYIO
TeMIIepaTypy napoB (GppeoHa mpu 3aMOpaXKUBAHHH JIbAA U 3aJaHHYIO TEMIIEPATYPy BOJIBL.
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Pene naBneHust CyXUT [ peryIHpOBaHUs AaBlIeHHUs (ppeoHa B XOJIOIWIBHOM yCTaHOBKE.
OHO aBTOMaTHYECKH 3aMbIKAET U Pa3MbIKACT 3JIEKTPUUYECKNE KOHTAKThI B LIENH NMUTAaHUSA KATYLIKU
MarHUTHOTO IyCKaTelss TMpH W3MEHEHHH KOHTpOJHpyeMoro paBieHus. Bo ¢peoHoBBIX
XOJIOAUIIBHBIX YCTAaHOBKAX IMPUMEHSIOT IBYyXCUIIb(GOHHBIE pene naBienus PJI-1 win PI-6.

JByxcuwibponHoe pene pasienuss PJI-1 (puc. 4 oObeauHsSET JBa CaMOCTOSTEIBHO
JEHCTBYIOIMX MEXaHW3Ma - MAaHOKOHTpouiep 2 (pesie BBICOKOTO AaBiieHHs1) U mpec coctar 1 (pene
HU3KOro aasiieHus1). Ob6a MexaHu3Ma CMOHTHUPOBAHbI B OJIHOM KOPITYCE U BO3JEHCTBYIOT Ha OJIHU U
T€ K€ JIEKTPUUECKUE KOHTAKTHI 4.

CunbdoH mpeccocTata MOAKIIOYEH K BCACHIBAIOIIEMY TPYOONPOBOIY M HEMOCPEICTBEHHO
pearupyer Ha M3MEHEHUs JaBieHus B ucnapurene. Cuib()oH MaHOKOHTpoOJUIEpa MOACOCIUHEH K
HarHeTaTtelabHOMY TpyOorpoBony. B mammnax MXYVY-8C B pene naBneHus cuiib()oH mpeccocTara
HACTpPaMBaIOT Ha BHIKIIOYCHHUE (Ha pa3MbIKaHUue KOHTAKToB) npu aaBieHuu 49 klla u Ha BritOUeHHE
(3ampikanue KoHTakToOB) mpu fasieHun 98 klla. Cuib(poH MaHOKOHTpoOJJIEpa HACTPaWBAIOT Ha
BBIKIIFOUEHHE Mpu gaBiaeHuu 1,12 MIla u Ha Bxirouenue ripu 0,88 MIla.

Pabotaet perne cneayrommm 00pa3oM: €Clid 1aBJIICHUE BO ' BCACHIBAIOIIEH JTMHUMA CTAHOBHUTCS
Hike HopMbl (49 klla), To yMeHbLIaeTcss M JaBlieHHe Ha CcHiIb(PoH mpeccocrara. [lon aeiictBreM
npyxunsl 10 pergar 11 moBopaumBaeTcsi MPOTUB YaCOBOM CTPENKM M BO3ICHCTBYET Ha pbruar 9,
KOTOPBIH, B CBOIO OYepe/lb, HAKMMAET Ha KOHTAKTHYIO IUIACTHHY S, M KOHTAKThl 4 pa3MbIKAIOTCS.
KoHnTakThl 4 BKJIIOUEHBI B 1I€Mb KaTYIIKH MarHUTHOIO IIyCKATeNsl 3JIEKTPOABUIATENsl KOMIIpECCOpa.
IIpu pa3MbIKaHUHM KOHTAKTOB 4 3JIEKTPOABUraTelb KOMIIPECCOP a OCTaHABIUBAETCS.

[Ipu BOCCTAaHOBJICHUM JaBJIEHWS BO BCACHIBAIOIIEH JIMHUM N0 HOpMBI phiuar 11
MIOBOPAYMBAETCS T10 YaCOBOM CTpelike U TAra 9, BO3/IeHCTBYsI Ha KOHTAKTHYIO IUIACTUHY 5, 3aMbIKaeT
KOHTAKTBI.

[Ipu yBenuueHuM AaBiIeHUs B JIMHUM HarHeraHus Bbie Hopmbl (1,12 MIla) cunbdon 2
CKUMAeTCsl M, MIPEOI0JIeBas MIPYKUHY 8, MOBOpavYMBaeT pelyar MpoTUB 4acoBor crpenku. Cobauka
ME€XaHU3Ma MTHOBEHHOTO BBIKJIIOUEHMs 6 OTOpachiBaeT KOHTAKTHYIO IJIACTUHY O, M KOHTakThl 4
pasmbikatorcs. [lpu cHwkeHuM napineHuss B JuHUM HarHetanus npo 0,88 MIla npyxwuna 8
yCTaHaBJIMBAET pblYar B MCXOJHOE MOJI0KEHUE, U KOHTAKTHI 4 3aMbIKAOTCS.

[TocTostHHBINM MarHUT 3, yCTaHABIMBAEMBI Ha MAHEIH, 00ECIeYnBaeT OBICTPOTY 3aMBIKAHUS
U pa3MbIBaHUs KOHTAKTOB 4, YTO yMEHbIIIaeT HCKPOOOpa30BaHKE U MOATOPAHNE KOHTAKTOB.

Tepmoperynupytonuii BeHTWIb. [lpu KoyiebaHMSIX TEIIOBOM Harpy3ku OXJIaXJ1aeMoro
o0bekTa (Daka akKyMyIsiTOpa XOJOJAa) M, CJIEJA0BATEIbHO, WUCIAPUTENST HU3MEHSETCS KOJIMYECTBO
BBIKMIIAIOLIET0 B HEM XHUAKOro ()peoHa B €AMHMIlY BpeMeHU. UeM BblllIe TEmioBas Harpyska, TeM
Oonblie xuakoro (peona mpespartutcs B map. IloaToMy mpH NMOBBIIIEHHOH TEMJIOBOM Harpyske
JOJKHO YBEITMYMBATHCSI M MOCTYIUIEHHE KUAKOE (PpeoHa B MCHAPUTENb, PU CHIXKEHUU TETIOBOM
Harpy3kH IOCTYIUIEHHE >XUAKOro (peoHa MOJDKHO YMEHbLIAThCs, T. €. B €IUHMILY BPEMEHH B
HCHApUTENh JOJKHO MOCTYNATh CTOJIBKO KUIAKOTO (PpeoHa, CKOIBKO €0 BHIKUIIAET.

Ecnu npu noBbIIeHUH TEMIOBON HArpy3KH MOCTYIICHUE KHUJIKOT0 (peoHa HE YBEIUYHBATb,
TO TEIJIONEpENaoas MOBEPXHOCTh HUCHApUTENsl  MCIONb3YeTCs HE  TMOJHOCTBIO,  €ro
MIPOU3BOIUTEIBHOCTh CHUKAETCSI, YTO SKOHOMHUYECKU HEBBITOJIHO.

Ecnu npu cHM)KEHUM TEMJIOBOW Harpy3kd HE YMEHbILATh MOCTYIUIEHUS KHUAKOTo (peoHa B
UCHapuTeNb, TO TMpOM30iMIeT ero mnepenoiHeHue. OSKunkuih ¢peoH MokeT momacTb BO
BCacChIBalOIIMM TpyOONpOBOJ, 3aTEM B KOMIIPECCOP M BbI3BAaTh TMAPABIMYECKHUN yIap, YTO MOXKET
IIPUBECTH K aBapHUH.

Jlns  aBTOMaTUYecKoro peryJupoBaHUsS TOJA4YM SKMJIKOTO (peoHa B HCIAPUTENb B
YCTaHOBKax THIIA MXYV-8C INPUMEHSAIOT  TEPMOPETYIUPYIOLIHE BEHTUIU TPB.
TepMoperynupyroniyii BEHTWIb PpErylupyeT 3alojHEHUE HCHapUTeNsl >KUIKUM (PPEoHOM B
3aBHCUMOCTH OT TeMIIepaTyphl MapoB (ppeoHa, OTXOAAIIMX OT McmapuTens. B ycraHoBkax Tuma

MXYV-8C yaie BcTpeuaroTcs TEPMOPETYIUPYIONIME BEHTHIN C BHEIIHUM YpaBHOBEIIMBaHUEM (pHC.
5).
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TepMmoperynupyomuii BeHTWIb COCTOUT W3 TepMmomaTpoHa 1, kanuuisipHoil TpyOku 2,
MeMOpaHBbI 3, peryJIMPOBOYHOIO BUHTA 4, CTEP)KHsI KJIallaHa S, Mpy>KUHbI 0, Ki1amaHa 8 u kamepsl 7.
TepmonaTpoH, Kamwuiip ¥ TMOJOCTh HAJ MeMOpaHOW 3amojHeHsl (peoHom-12. MemOpana
tonmuHaon 0,15 MM caenana u3 OepusuineBoit OpoH3bl. i yBennueHus THOKOCTH Ha TTIOBEPXHOCTH
MeMOpaHbl HaHeCEHBI KoublieBble rodpsl. Ha kianman cHM3y AelcTBYeT mpykuHa O, cTpeMsiiascs
3aKpBITh OTBEPCTHE, Yepe3 KOTOPOE MOCTYMaeT GpeoH.

[Tomoctes mox MemOpaHO# coeiMHEHa CO BCACHIBAIOIIMM TPYOOIPOBOJOM KOMIIpPECcopa.
Tepmonarpon KpemuTcs K BCachlBalOIIeMY TpYyOOINpOBOAYy Ha BbIxolne U3 wucmaputens. OH
BOCIIPUHMMAET TEIUIO OTCACHIBAEMBIX MapoB ()peoHa M3 HCHAPUTENS M IMO3TOMY JOJDKEH OBITh
XOpOILIO TEPMOU30IUPOBAH OT OKPYKAIOIIEH CPEeIbl.

PaGotaer TepMoOperyaupyromii BEHTHIb CleayomuM odpazom. Kunkuii GpeoH mon
0OJIBIIMM JIaBJICHUEM dYepe3 OTBEpCTHE KJamaHa MOCTyHaeT B Kamepy /, JaBiieHue (QpeoHa
CHIDKAETCS, B PE3yJIbTATE YEeTO YacThb KHUJIKOTO (peoHa UCTIAPSIETCs, OXJIAXKIACTCSA U yXKE B BHJIE
MapOXKUAKOCTHOM CMeCH MOCTYIAeT B UCIIAPUTEITh.

[lo mepe TpOABMKEHHS IO HCHAPUTENIO MAPOKUIKOCTHAS CMECh KUIHUT M TIOJHOCTBIO
npeBpaiiaercs B nap. Kums, ¢peoH oTHUMAET TeIio OT OXJIaXIaeMOi BOAbI B 6aKke aKKyMyJsTOpa.

Mudrutt gpeon
Puc. 5 Cxema TepMOperynmpyromero BEeHTHIIS:
1 - TepmonatpoH; 2 - kKanmwsp; 3 - MeMOpaHa; 4 - peryJIMpOBOYHBIH BUHT; S -
CTEepKeHb KiIamnaHa; 6 - npyxuHa; 7 - kamepa; 8 - Kianan

[Ipennonoxum, uto B Touke | Bech ¢peon npesparuics B nap. [Ipu ganpHeinem 1BUKEHUN
napoB ¢peoHa or Toukd | g0 Touku IV TPOUCXOIUT meperpeB mapa, T. €. IMOBBILICHHUE €ro
TEMIIEpPAaTypbl MO OTHOIICHHUIO K TOYKE KUMEeHHUs. TepMoperyiupyoomnue BEHTWIM HaCTPauBarOT
TaKuM 00pa3oM, 4ToObI TeMIepaTypa neperpena rnapos ¢ppeona 6su1a B npeaenax 3...4 oC.

TepmomnarpoH, ycraHaBiauBaeMbld B TO4ke [0, BOCHpHHMMAET TEIJIO NMEPETPETHIX MapoB,
HaxXo/AIIHiicsa B HeM ()peoH HarpeBaeTcs, yBeJIMUUBAeTCs B 00beMe U JaBUT Ua MeMOpany 3.

[TpocTpancTBO MOA MEMOpPaHOIl COENMHEHO CO BCaChIBAIOUIMM TpyOorpoBojgoM. CHU3Y Ha
MeMOpaHy JEHCTBYEeT JaBJE€HHE, PAaBHOE IAaBJICHUIO MapoB (ppeoHa, BBHIXOAALIMX U3 UCIAPUTEII.
Ecmu Temmeparypa napoB ¢peoHa Ha Beixoje u3 ucrapurens (B Touke V) ctaHeT HECKOIBKO BBIIIIE
YCTAHOBJICHHOTO 3HAYEHUS, a 3TO MPOMCXOIMUT TOTJa, KOrja KHUIleHHE (peoHa 3aKaHYMBAaeTCs B
touke ||, To maBieHue, co3maBaeMoe B TEPMOMATPOHE U B IPOCTPAHCTBE HAJT MEMOPAHOM, OKaXKETCS
BBIIIE, YEM JIaBJICHUE 1101 MeMOpaHoii. B pe3ynbTare aToro MmemOpaHna 3 MpOrHETCs BHU3, HAJaBUT
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Ha CTep)KeHb KJamaHa S, KOTOpBIHA, MpeojoyieBas CHWIIy NpPYXHUHBI O, OTKpoeT KiamaH 8.
[Toctynnenue ¢ppeoHa B UCIAPUTEND YBEIUUUTCS.

UeMm BbIIIE TemIepaTypa mapoB (peoHa Ha BBIXOJE M3 HCHApUTENs, TeM OOoJblIe Mporuod
MeMOpaHbl BHM3, 0OJIbIlIe OTKPBIBAETCS KilanaH, 0oJjblle (ppeoHa mocTynaer B ucnaputens. Koraa
JOCTHraeTcss HeoO0XOAMMOE 3aloJHEHUE HcmapuTens (peoHOM, TemIieparypa mapoB (peoHa Ha
BBIXOJIE MCIApUTENsl OKa3bIBae€TCs Ha YpOBHE 3anaHHoro pexuma - 3.4 “C. JlanbHeliniee
MOBBIIICHUE JABICHHUS B I'epMOIATPOHE M B KaMmepe HaJl MEeMOpaHOW MpeKpamaercs, U KiarnaH
OIlyCKaTbCs Aajbllie He OyaeT.

Tak mpoMCXOAWT O TeX MOp, MOKa IeperpeB mapoB (peoHa HE IAOCTHTHET 3aJaHHOTO
3HAa4YEHUS.

[Tpu cHIXEHUM TEIUIOBOW HArpy3KH HcrapeHue ¢peona Oyaer 3akaHumBarbes B Touke Il
Ileperpes napoB peoHa yMEHBIIAETCs, B pe3yJbTaTe Yero CHUXKAETCS aBJICHUE B TEPMOINATPOHE U
B KaMmepe Haj MeMOpaHoil. OHO OKa3bIBaeTCs HIDKE AABICHHS B Kamepe mojJ MeMmOpaHoil. B atom
cllyyae KJanaH MOJHMMAeTcsl BBEpX M mojada (peoHa yMmeHbluaeTrcs. Eciu KiamaH IMOJHOCTBIO
3aKpbIBAETCs, 10a4a peoHa B UCIIAPUTEIIb IPEKPALLACTCSL.

Tak paboTaeT TepMOpEryIMpYIOUIMA BEHTWIb IPHU MpaBWIBHOW ero perymnupoBke. Ha
3aJJaHHBII TIEPErpeB €ro peryaupyroT, U3MEHss HATSHDKEHUE TPYKUHBI 6, peryTupOBOYHBIM BUHTOM
4. PerynmupoBKY MOKHO MPOU3BOJAUTH TOJIKO Ha XOJIOJHOM TepMOperyisrope. Bpamas BUHT 1o
YacOBOW CTpeNKe, CXKUMAIOT NPYKHHY M TEM CaMblM YMEHBINAIOT IOCTYIUICHHE (peoHa B
UCIapUTeNb, a, CJIEI0BATEIbHO, MOBBILAIOT IeperpeB mapos ¢peona. Ilpu BpameHun npoTus
YacOBOW CTPENKU OCIAOJSIOT MPYXKHUHY, IPU 3TOM TOCTYIUIGHHE KHIKOTO (hpeoHa B HCIAPUTEINb
YBEJIMUMBAETCs, IEperpeB napos (hpeoHa MOHMKACTCS.

Tepmopene TP-1 (puc. 6) npumensercs Uisi TOJJICP)KAHUS 33aJaHHOTO 3HAYCHUS
TeMIlepaTypbl IapoB (hpeoHa B HUCIIApUTEIIe IPU 3aMOpaKUBaHUM Jibaa. TeMnepaTypa napoB ¢ppeoHa
B HCHAapuTeNie 3aBUCUT OT pAga (PakToOpoB, B TOM YHCIE K OT TOJIIUHBI CIIOS JIbJA,
HaMOPaKMBAEMOI'0 Ha MAHENSX HCIApPUTENsl; C YBEJIMYECHHUEM TOJIIUHBI CJIOS NMPUTOK TeIula K
(bpeoHy OT OXJIaXIaeMOH BOJBl YMEHBINACTCS, C YMEHBIICHHEM CIJIOSl JIbJa MPUTOK TeIuia
yBenuunBaeTcs. CrnenoBarenbHo, Mpu mnomomu pene TP-1 MOXHO perynupoBaTh Iporecce
3aMOpaXMBaHUs JIbJla HA TaHENsAX. TepMoperne, 3aMblKask M pa3MbIKas KOHTAKTHI, BKIIOYAET H
BBIKJIIOUYAET JIEKTPOABUIaTeNId KOMIIpEccopa U BEHTHIIATOPA XOJOJUIIHONW YCTaHOBKH.

Tepmoperne COCTOMT U3 CHUJIOBOM 4YacTH, y3ja PEryJUpOBKH M dJEKTPOKOHTakTa. CuiioBas
YacTh - TIEPMETHYECKH 3aKpblTas CcHUCTeMa, 3aroyiHeHHas ¢peoHoM-12. Ona cocTouT u3
TEpPMOMATPOHA, KAMMWIUIIPHON TPYOKH M cuiib(poHa. B y3en peryimmpoBKH BXOIST PETyIHPOBOYHBIH
BUHT, MpyXHWHa ¢ maibamu, BTynka W My¢pra. Ha BepxHell maiibe umeercst ykazaTelb
TEMIIEpaTyphl, a Ha KOpIlyce npudopa - TeMnepaTypHas HIKaa.

VY3en 3MeKTPOKOHTAKTa COCTOUT M3 HETOJABMYKHOIO KOHTAKTa C PEryJMpPOBOYHBIM BHHTOM,
KOHTAKTHOH IJIACTUHBI, TUIACTUHYATOW MPYKHUHBI, MOJICOCIMHEHHOW K KOHTAKTY, WU MOCTOSTHHOTO
MarHuTa.

Tepmomatpon 5 penme TP-1 3akperuisitor Ha BcacwiBaromeM TpyoOompoBozae. [lo mepe
YBEJIUYEHUS TOJIIIMHBI CJIOS JIbJa Ha MaHeNsAX HCHapUTeNs TeMmIiepaTypa UcrmapeHus ¢peoHa B
UCTIapUTeNie TOHMXKAETCS. DJTO TPUBOIUT K CHWIKCHUIO NaBJieHUs (ppeoHa B TEpMOIMATpOHE H
cunbpone 8 pene. [Ipyxuna 2 naBut Ha mwTok 9. OH, IBUTAACh BHU3, HAXKUMAET HA IJIACTUHY, U
KOHTAKThI 4 pa3MbIKaIOTCS.

B xomomunpHbIx MamumHax MXVY-8C Tepmopene HacTpauMBarOT Ha  OTKJIIOUEHHE
ANIEKTPO/IBUraTeNIe KOMIIpeccopa M BEHTUJISTOpa MpU TeMmiieparype (peoHa Ha BBIXOAE U3
ucmapurenst munyc 5 °C.

Harunk Temneparypsl (TepmokoHTakTop TK) (puc. 7) mpeaHasHaueH ISl MOJACPIKAHUS
TeMIIepaTyphl BOJbI B aKKyMYJIATOpe Xojoaa B npezaenax 2...4 C npu aBTOMaTHYECKOM PeXHME pa
OOTBHI XOJIOMMITBHON MaIINHBL.

Jlatuuk Temrepatypsl HE peryiaupyercs. Ero ycraHaBIMBaiOT B aKKyMYJSTOpE XOJOJa.
KoHTaKThI aTymka BKIIOYEHBI B AJIEKTPHUECKYIO cxeMy yrpasieHus. [Ipu Temmeparype Boabr 2'C
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TCPMOKOHTAKTOP OTKIIFOYACT 3JICKTPOABHUIATCIIM KOMIIPECCOPA U BCHTUIIATOPA, a IMPU IMOBBIINICHUN

ee 110 4°C rimouaer 3JICKTPOIBUTATEIIH.
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Puc. 6 Cxema tepmopernre:
1 — peryupoBOYHBII BUHT, 2 — TIPYXKHHA, 3 — MIKaJIa, 4 — JJIEKTPUYCCKHE KOHTAKTHI,
5 — TrepmomnatpoH, 6 — TpyOKa, 7 — IMOCTOSIHHBIN MarHuT, 8 — cuib(GOoH, 9 - MTOK
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Puc. 7 Cxema naTumka TeMIieparypsl:
1 - mydrTa, 2 — xopmyc, 3 — mpoBoJ, 4 — BBOJ MPOBOJIOB B TEPMOKOHTAKTOD,
5 — BepxHuil nepxarenb, 6 — repmokoHTakTonp TK-9, 7 — HuxHUI HepkaTenb
Ha >xuBoTHOBOMUECKMX (epMax XoNOoAWIbHYI0 YcTaHOBKY MXVY-8C mnpuMmeHstoT s
OXJIQX/IEHUS] MOJIOKA. MOJIOKO 1O TpyOOMPOBOY MOCTYIAET B MJIACTUHYATHINA OXJIAJUTENb, I/I€ OHO,
MPONS 10 JaOUPUHTY MEXKIY IJIACTUHAMHM, BBIXOAUT M3 OXJIAAUTENS U MOCTYNAeT B IUCTEPHY IS

xpanenus. JlensHas Boma u3 0Oaka-akKyMyJsTOpa XOJIOJa HAacOCOM JIEASSHONH BOJBI TOJAeTCs B
B oxmaguTtene MOJIOKO W BOJA JABUXKYTCA

OXJIaAWUTECIIb, HABCTPEUYY MABHXXCHUIO MOJIOKA.

IMPOTUBOTOKOM KaXXJIbIil B CBOEM J'Ia6I/IpI/IHTe.
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Yepes MIacTUHBI, pa3AeisIomue JAOUPUHTHI, TPOUCXOAUT TEIUIOOOMEH MEXIYy MOJIOKOM H
BOMOM. Boma W3 IJIaCTHHYATOrO OXJIAJUTEIS IMOCTyHaeT B 0ak - aKKyMyJIsATOp XO0JIoaa, TIe
OXJIAXKIA€ETCS.

Y CTaHOBKY BKJIIOUAIOT 3a 5 U 10 Hayasia OXJIaKIEHHS MOJIOKA. 3a 3TO BpeMsl Ha MCIIApUTEIIE
é{aMep3aeT 1o 500 kr npma. Jlen Taer 3a 2 4, obecnieunBas oxnaxaenne 2000 xr momnoka ¢ 37 no 8

C.

3aBHCHMOCTH TeMIepaTyphbl 3aMep3aHHs XJIAJ0HOCUTES OT KOHUEHTPALMH coJieil

XJ10pHUCTHIN HATPUI XJ100pPHCTBIN KaJbIUil
Conepxanue Temnepatypa Conepxanue Temmnepatypa
COJIU Ha 3aMep3aHus pacTBoOpa, COJIM Ha 3aMep3aHus pacTBopa,
100 xr BoApI, o°c 100 xr BOJEBL, o°c
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 -17,2 454 -41,6

B tex cinydasx, Koraa HeoOX0AUMO MPOAYKT (Msco, OUTYIO MTHILY, PHIOY | T. I1.) OXJIAJAUTh
70 TEMIIEpaTypbl HIKE HYJA, B KadeCTBE XJIAJJOHOCUTENICH NPHUMEHSIOT BOJHBIC PACTBOPBI
noBapenHoit conn (NaCH) mnu xmopuctoro kanbiust (CaCl). Ilpu pacTBOpEHHH B BOJE STHX COJICH
MOJKHO TIOJIYYHTh PAcCOJIBbI C IOCTATOYHO HU3KOM TeMIrepaTypoit 3amep3anus (tadi1.1).

W3 tabmuiel BugHO, uT0, M00aBuB B 100 1 Bomsr 30,1 kr moBapeHHOU comu winu 42,7 Kr
XJIOPHCTOTO KaJbIIHs, IMOJIYIUM CaMyI0 HU3KYIO TeMIIepaTypy 3aMmep3aHus pactBopa. JlanbHelee
MOBBIIIICHUE KOHIIEHTPALlMU pPAacTBOpa BBI3BIBAET HE CHIDKCHHE, a TIOBBIIICHHE TeMIIepaTyphl
3aMep3aHusl.

PacTBop moBapeHHO# CONMM MPUMEHSIOT MPH OXJAXKIACHUH HE HUXKE - 12°C, Tak kax npu
0ojiee HH3KHMX TeMIlepaTypax CHJIBHO YBEIIMUMBACTCS BS3KOCTh pPACTBOPA XJIAIOHOCUTENS H
YBEJIIMYUBAETCSI pacXoJ] DHEPTUH Ha €ro mnepekaunBaHue. B cucremax, rae TpeOyercs OXJIaauTh 10
temmeparypsl Hike - 12°C, IpUMEHSIIOT pacTBOP XJIOPHCTOTO KaJIBIIHS.

B ciyuae oTpaBiieHUs XJIaJJOHOM TIOCTPAIaBITHI JTOJT

J)K€H OBITh BBIBEJICH Ha CBEXHUU BO3AyX WIM B YHUCTOE Temjaoe momemenue. [Ipu stom
PEKOMEHIYeTCsI OCBOOOJUTH TIOCTPAJABIIETO OT CTECHSIONICH JbIXaHWE OJICKJIBI M JIaTh eMy
BO3MOYXHOCTbH COTPEThCS. 3aTeM MOCTPAJaBIINi JOHKEH BBIMUTHh KPENMKUN CIaAKui Yail min Kode,
nociie ero B Teuenue 30...45 MHUH BIIbIXaTh KACIOPO/T.

[Tpu pazgpaxeHUsIX CIU3UCTONH OOONOUKM PEKOMEHIYETCS MPOIMOJIOCKaTh HOC M TOPJIO
Bofol wim 2%-HBIM pacTBOpoM coibl. [Ipu momagaHuu XjajJoHa B TJla3a HEOOXOIUMO OOWMIIEHO
MIPOMBITh UX CTPYel YMCTON BOABI. [[0 mpuxoaa Bpaya cieyeT HaaeTh TEMHbIEC 3aIIUTHBIE OUKH.

Ecin momaBmmii Ha KOXKY XJ1aJIOH BBI3BAI 0OMOpaKWBaHUE, CIIEyeT OKYHYTh TOPaKEHHOE
MecTo Ha 5...10 MuH B Terutyro BOIy (35...40°C) mmn crenats OO0I1yIO BaHHY.

[Tociie OCTOPOXKHOTO BBICYIIMBAHUS KOXH HY)KHO HAJIOKWUTh Ha HEE Ma3b M IMOBS3KY WIH
MIPOCTO CMa3aTh MOBPEKICHHYIO MOBEPXHOCTbD.

Jns mepBoil noBpaueOHONW MOMOIIM HCHOJB3YIOT CIEAYIOIIUE CPEICTBA: HAIIATHIPHBIM
CIUPT, ABYYTIEKUCIYIO COJIY, BaJepUaHOBBIC KaIUld, MEHUIMIIIMHOBYIO Masb, cal(eTKH, Bary,
OUHTHI (CTEPHUIIBHBIE), OATUTOH ¢ METUIIMHCKUM KHUCIIOPOIOM, TEMHBIC 3al[UTHBIE OUKH.
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KOHTPOJIBHBIE BOITPOCHI:

1. KakoBo Ha3Ha4YeHHE KOMIIpPeccopa, KOHICHCATOpa, pecuBepa, GuibpTpa-

OCYILIUTEIS, TEIUIOOOMEHHUKA, UCTTAPUTEIIS?

2. B 4em cocTouT Ha3HAYCHHE, YCTPOUCTBO M paboTa pere NaBIeHus?

3. KakoBo Ha3HaUYeHUE TEPMOPETYIUPYIOLIETO BEHTUIIS, KaK OH YCTPOCH

u pabotaet?

4. Kak oOcCymecTBIsSETCS pEryJIupoBaHUE 3aJaHHOTO TEMIIEPAaTypHOTO peKuMa B
oXJaxaaeMoM o0beKTe?
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2.8 JlabopaTopHasi padora 8 (JIP-8). (2 uaca).

Tema: [lactepuszanmonnas ycranoska OIl®-1-300
2.8.1 llesab padoThI: U3YYUTHh YCTAHOBKY JUISI IIEPBUYHON 00paOOTKH MOJIOKA.
2.8.2 3agaum padoThI:
1. Ha3HaueHne M TEXHUYECKAsE XapaKTEPUCTHKA.
2. YCTpONCTBO M MPUHLIUI PabOTHI.
3. [loaroroBka Kk paboTe U MpaBUiIa IKCILTYaTAIHH.
4. XapakTepHble HEUCIIPAaBHOCTH.
5. Meps1 6e301acHOCTH.

2.8.3 [lepeyennb mpuGOPOB, MATEPHAJIOB, HCIIOJIb3yeMbIX B JIa0opaTOpHOIi padoTe:
1. HarypanbHnsblii o6pasen ycranosku OIID-1-300

2.11lnakatsl

3.Metonuyeckue yka3aHus

2.9.4 Onucanmue (xox) padoThI:

1. HABHAYEHUE U3JIEJINA

Ycranopka NacTCPpHU3allMOHHO-0OXJIaAUTCIIbHAs ImiacTuH4darTas
ABTOMATHU3UPOBaHHAsA pcaHa3Ha4YCHa JI I_ICHTpO6e)KHOI>'I O4YUCTKH,
macTepu3alu, BIACPIKKU U OXJIAKACHUA MOJIOKA B 3aKPBITOM ITOTOKE.

HaCTepI/IBaHI/IH u OXJIAXACHHUC MOJIOKa IMpoxXoaAaT IIpu
ABTOMAaTU4YCCKOM pPEryjimpoBaHuu TCXHOJIOTHUYCCKOI'O nmpomnecca.
KOTOpBII‘/‘I obecreyuBaeT Xopoaiue CAHUTAPHO-TUTHCHUYCCKHEC YCIOBUA.
HckarogaeT BO3MOKHOCTH BEIXO/Ia HEAOIaCTCPU30BAHHOI'O MOJIOKA.

YcraHoBka HCIIOJIB3YCTCA Ha KPYIIHBIX MOJIOYHO-TOBAPHLBIX (I)CpMaX
n COBXO3HBIX 3aBoJax, IOCTAaBJIAIOIINX IECJIBHOC MOJIOKO JUIA

IacTepu3allud  €ro  Ipu  TEeMIEeparype 90-94°C ¢ Beiiepkkoit 300 cexyHp
B COOTBeTCTBUM ¢  TpeboBanusmu  canBetuHcneknuuun  CCCP  k  Momoky — or
OOJIbHBIX KOPOB.

TEXHUYECKAS XAPAKTEPUCTUKA

2.1.IIpon3BOANTENBHOCTS, JI/9 1000
2.2. HauanpHas TeMiepaTtypa MoJIoKa, °c 10-35

2.3. Temreparypa HarpeBa Moioka, °C 92+2

2.4. BpeMs BbIJIEP’KKH MOJIOKA, HE MEHee, CeK. 300

2.5. Temmeparypa oxJIax/IeHHs MOJIoKa, He Gomee °C 8

2.6. Koapuuumenr perenepauuu temina, % 80

2.7. JlaBieHHE TPEIOIIETO T1apa, He MEHee Kr/cm? 0,4

2.8. Pabouee naBnenue B anmapare, KI/cMm 2 2,4

2.9. Pacxon mapa, Kr/4 20-30
2.10. Temneparypa apTe3uaHCKON BOJIBI, o°c 10-12
2.11. KpaTHOCTH pacxojia apTe3MaHCKO BOJIBI 3
2.12. Temneparypa JesiHON BOJIbI, HE OoJee, °c 2-4

2.13. KpaTHOCTh pacxojia JIeJATHOW BOIBI 3
2.14. Konn4decTBO CEKIUIA 5
2.16. PaGovast MTOBEpXHOCTH TEIFIOOOMEHHOM TUIACTHHBI 0,15

2.16. KonnuecTBO MJIACTHUH B ammapare:

a) CeKIus pereHepanui | 11

0) cexuus pereHeparuu |l 17

B) CEKIUS TaCTepU3alun 16

T') CeKIHS BOJSHOTO OXJIAXKICHUS 19
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1) CEKLUSI BOJITHOTO OXJIAXKICHUS 29

2.17. Tun mnactunsl [1-1 u3 cranum 12X18HI0T

2.18. PazmMepsl 1u1acTuHBbI, HE O0siee, MM:

a) BBICOTA 800
0) muprHa 226

B) ToJIKMHA (MeTasia) 1,2
2.19. 'aGapuTHBIE pa3Mepbl YCTAHOBKH, HE Oosiee, MM

a) IMHa 3600
0) mupurHa 3000

B) BBICOTA 2500
2.20. Macca, kr, He Oojce 910
2.21. Dnexrponacoc 35-1112, 8-20 mns mogaum MosIoKa

a) MPOU3BOIUTEIHHOCTb, JI/CEK 2,8

0) Harmop, MM BO/I. CT. 20
2.22. Hacoc 2K-20/18 nns ropsiyeii BOIbI

a) MPOU3BOIUTEIILHOCTh 11

0) Harmop, MM BO/JI. CT. 21

3. YCTPOMCTBO U TIPUHIIUII PABOTHI

[TnacTiHuaTHIi anmapaT cCHAOXEH TEIIIOOOMEHHBIMH TIACTUHAMH M3 HEP)KaBEIOIICH CTaH,
KOTOpbIe pa30MThl Ha TMATh CeKuuid: 1 CTymeHb pereHepanuu, 2 CTYIEHb pereHepaiu,
MacTepU3aliy, OXJIAXKIACHUS apTE3UAHCKOW BOJBI U OXJIAXKICHUS JICTHON BOJbl. CEKIMH OT/ICIICHBI
APYT OT ApYra CIEeHaTbHBIMU MPOMEKYTOUYHBIMH TUTUTAMHU, UMCIOIIMMH 10 yIJlaM IITyIepa s
MOJIBOJIa U OTBOJIA XHAKOCTel. Ha miacTrHe BHIOUTHI MOPSIKOBBIE HOMEPA, TE K€ HOMEPa YKa3aHbI
Ha cxeme
KOMITOHOBOK TUTACTHH.

[TnacTHHBI MPHKAThl K CTOWKE MPHU MOMONIM IUIMTHI M HAXHUMHBIX YyCTpoicTB. CTerneHb
COKaTHS TEIUIOBBIX CEKIMH OMPEACISeTCs MO TaOJIUYKe CO IIKAJIOW, YCTAHOBJICHHOW Ha BEPXHEH U
HIDKHEH pacriopkax. HyneBoe /eneHne yCcTaHaBIMBAETCS 10 OCH 00JITa BEPTUKAIBHOW PaCOPKU H
COOTBETCTBYET MHHUMAJILHOMY CXKaTHIO arlapaTa, 00eCreunBaroIeMy repMEeTHYHOCTb.

Cucrema ABTOMAaTUKH BKJIFOYAET B ceds CIEeAYIOIHNE Y3IIbI, IyJIBT
yIpaBJICHUS,, B KOTOPOM pa3MeIleHbl MPUOOPHI KOHTPOJIS, PETyJUPOBAHMS M 3allUCH, a TaKXKe
AJIEKTPONIPUOOPHl  YIPABICHHS, CHTHAIM3AIUK, 3allUThl AJIEKTPOJBUTATENIEl OT KOPOTKUX
3aMBbIKQaHMA M TIEPErPYy30K, IMEPENyCKHON KJamaH C 3JIEKTPOTHIPABINYECKAM TPHUBOJOM JUIS
ABTOMATHYECKOTO TEPEKIIFOUEHHsI TIOTOKa MOJIOKa Ha TIOBTOPHBIA MOJOTPEB TPH TEMIIEpaTrype
nacrepusauun Hwke 90°C, perylupyrolmil KiIalaH ¢ 3IeKTPUYECKAM IPHBOLOM JUis IIOJA4M
OTIPENIEIEHHOTO KOJHMYEeCTBAa Tapa, COTJIACHO 33aJaHHOMY TEMIIEPAaTYpPHOMY pEXHMY MOJIOKa,
TUTATUHOBBIA TEPMOMETP COTPOTUBIICHHUS, CIYXKAIIUN JJIS TOJYYEHHs TEPBUYHBIX CHUTHAJIOB IMPH
NPUMEHEHHH TEMIIEPaTyphbl MAaCTePH3AlUH, YPAaBHHUTEIBHBIA OaKk C MOIUIABKOBBIM PETYISTOPOM
IPSIMOTO JICHCTBUSL.

Mosoko u3 Tanka (cM. puc. 1) HampaBisSeTCs CaMOTEKOM WM II0JI HAmopoM B
ypaBHUTEIbHBIN 0ak 4, OTKyJa HacOCOM 3 TIOJIAeTCs B CEKIIMIO pereHepanuu 1 anmapara 1, a 3atem
MOJOTPETOE JI0 TEMIIepaTyphl 37-40° MOCTYIAaeT B MOJIOKOOYUCTHUTENb 2 IS OYHCTKH OT
MEXaHUYECKUX MPUMECeH U HIET Ha JaTbHEHIIUI MOJA0rpeB B CeKIMio pereHeparuu |l u cekmuio
nacTepusammy, rae Harpesaercs go Temmeparypst 90° . VI3 CEKIME MaCTepH3alii MOJOKO Yepe3
AJIEKTPOTHIPABIINUCCKUIN TIepenyCKHOM KianaH 11 HampaBisieTcs B BbIACPXKHUBATEIb 6, HAXOIUTCS
taM 10 B TeueHue 300 cek. W jgajee MOCTyHaeT B CEKIUIO pEreHepaIuu Ui OTJa4d Teria
BCTPEYHOMY TIOTOKY MOJIOKa, TOCTymalmomieMy B ammapar. [locme 5TOro OHO —Momajaer
TIOCTIE/IOBATEIBHO B CEKIIMH OXJIakaeHus 1Y 1 Y, rjie oXJIaxaaercs 1o Temieparypbl 8° i BHIXOIHT
U3 YCTaHOBKH.
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J1s oxnmakaeHus: MOJIOKA MCIOJIB3YeTCs apTe3UaHCKas U JeAsHas BOJa OT XOJIOAUIbHOU
ycTaHoBKH Trria MXY-8.

OxnaxJeHne MOJIOKa JI0 TeMIIepaTyphl HE BbIIIE 8 C BOBMOXKHO TOJBKO IIPY HOPMAJIbHOMN
KpaTHOCTH II0Ja4d BOABI B CEKUMHM OXJaxIeHUsA. Bech mnpomecc mnacrepusalnuud MOJIOKA
peryaupyercs aBTOMaTHYECKHU.

Tpebyemble TemnepaTypbl MacTEpU3aLUU MOJIOKA MOIJEPKUBAIOTCS SJIEKTPOHHBIM MOCTOM.
PerynupoBka miaBHas.

3anuch TeMIeparypsl MacCTEPU3alUU MOJIOKA BENETCS Ha IUarPaMMHOM JIEHTE KOHTPOJIBHOTO
npubopa. 3ByKOBas M CBETOBas CUTHAIM3AIMM CpadaThIBAIOT MPH MAJACHUU TEMIIEPaTyphl
MacTepU3aAINK HIKE 90°.

[TepenyckHoil kmaman 11 aBTOMaTHM4eCKH MEpEKIOYaeT MOTOK MOJIOKA Ha ITOBTOPHBIN
[IONIOTPEB IIPU NMAJCHUM TEMIIEPATyphl MACTEPU3ALUU MOJIOKA HUKE 90°, Tak kaKk Kiamam qepes
THJIPOpPETIC CBSA3AaH C KOHTAKTHBIM YCTPOMCTBOM 3JIEKTPOHHOTO MOCTa KOHTPOJIBHOTO MPHOOpA.

Mos0oKO B CEKIIMM MacTepU3aluy NOJOTPEBACTCS TropsAdYedl BOJOH MOJAaBA€MOW B amrmapar
HacocoM 3. Bona moporpeBaercss mapoM MOCTYMAOUIEM Yepe3 HHKEKTop 9 M3 maporpoBona, Ha
KOTOpOHM ycTaHoBJieH kianaH 10, perynupyromuil nmogayy mapa B 3aBUCUMOCTH OT TeMIIEpATyphl
[IaCTEPU3ALMKM MOJIOKA: IPU IOHWKEHUM MOJIOKA TEMIIEpaTypbl MOJIOKA, I10/1a4a yBEJIMYHUBACTCH,
IIPY MOBBIIIEHUN YMEHBIIAECTCA.

Perymupyrommii xnaman 11 ympaBnisiercsi J€KTpOHHBIM MOCTOM. llepBuYHBIN curHam 00
U3MEHEHHU TEMIIEpaTypbl MAcTEpU3allMd MOJIOKAa IIOCTYNAaeT OT TEPMOMETPAa CONPOTUBIICHMS,
KOTOpBIM YCTaHOBJIEH Ha TPyOONpOBOJAE TrOpsSYEero MoOJOKa Iocie CceKuuu nacrepusauuu. Ha
TpyOOIIPOBOJE OXJAXKICHHOTO MOJIOKA IIOCHE CEKUUM JIeJSHOIO OXJIAXKJEHHUs YCTaHOBJIECH
tepmometp TIIT-1V.

[lepennyCkHOM  2I€KTPO THMIPABIMYECKUN KJIAlaH CIYXUT [ aBTOMAaTU4YECKOIrO
IIEPEKIIIOYEHHs] IIOTOKAa MOJIOKA Ha IIOBTOPHBIM IIOAOTPEB IPU CHUXKEHUM TEMIIEPaTyphl
nacrepusanuu  Moinoka. OH  mpencraBiaser  coOOM  KjamaH ¢ THOPOKaMepol U
AIEKTPOTUAPABIMYECKUM peJIe.

Kopmyc nepenyckHOro Kjianasa - U3 HeEpKaBeroIIeH CTalu.

[Ipu BKJIIOUEHHMH YCTAaHOBKM B pabOTy TemIiiepaTypa MacTepu3alii B HadaJbHbIII MOMEHT
HIDKE 3a/laHHOM, a MO3TOMY Ha KaTyIIKy JIEKTpOMarHurta 17 ruapopese moaaercss HamnpsKeHUE,
3aMBIKAIOTCS KOHTAKTHI 3JIEKTPOHHOTO MOCTa B IIEIIb KaTYLIKH dJEKTpOMarHura rugpopene. Yepes
KaTyIIKy 3JeKTPOMAarHUTa Te4eT TOK, MO AeHCTBHEM KOTOPOTro ceplieuHuK BTsruBaercs. llTok 13,
HEIOCPEACTBEHHO COEAMHEHHBIN C CEPIEYHUKOM KAaTYLIKH JJIEKTPOMArHNUTA, 3aKPbIBAET BOJE BXOJ
B TUJpOKaMepy.

[Tox nmeiicTBueM MpYy>KUHBI 5 MTOK 3 HAXOAUTCS B BEPXHEM ITOJIOKEHUH, BBIXOJl MOJIOKA Ha
pasiiuB IEPEKPHIT. B 3TOM MOJI0KEHUH KilallaHa MOJIOKO IOCTYIIAeT Ha BTOPUYHBIN moxorpes. Ilo
JOCTH>KEHUM TEMIIEpaTypbl MacTEPU3aLUU MOJIOKA KOHTAKTbl MOCTa Pa3MBIKAIOTCS, pa3pbiBasi LEb
KaTylKu aiekTpoMarauta 17 ruapopene. ltok 13 mox neiictBueM npyxuHsl 12 nepemeniaercs u
OTKPBIBAET BOZIE BXO/I B THApPOKaMepy KiamaHa. Boga Hacocom 2k-9 mogaercst B THAPOKaMepy depes
¢unbTp, DaBUT Ha MeMOpaHy 8 W, mpeojoJieBas YCWIIME NPYKUHBI O, MepeMellaeT B HUXKHee
ITOJIOKEHNE IITOK 3 KJIallaHa, KOTOPBIA 3aKpPhIBAEM MPOXOJ HA BTOPUYHBIN NOJOIPEB M OTKPBIBAET
BBIXOJl Ha PO3NHUB. B 3TOM MOJ0XKEHUHU KiallaHa yCTaHOBKa paboTaeT B 33JlaHHOM TEMIIEpaTypHOM
pexume, T.e. 91 + 2°, 1 MoTOKO ITOCTYTIAET HA PO3JIUB WUJIU B TaHK.

[Tpu manenun, TemMnepaTypsl acTEpPU3ALNH HUKE 90° 3ambIkaroTCst KOHTAKTH MocTa MCP1-
01, a Takke Ienb KaTyIIKH dJeKTpoMarauTta 17, cepleqHuK BTSATUBACTCS W, IPEONOJIEBAs yCHUIIHE
npyXuHel 12 rujgpopesne, nmepememiaer mMTOK 13, KOTOPBIM 3akpbIBaeT BOJAE B THApOKaMepy H
OJTHOBPEMEHHO OTKPBIBAE€T OTBEpPCTHE JUIS CIMBA BOJABI M3 TMApoKamepsl. Boma mon nelictBreM
NPY>KUHBI 5 BBITAJIKHBAETCS U3 THJIPOKAMEPBI CIIMBHYIO TPYOKY, BCIEICTBUE YEro MITOK 3 KJlarmaHa
IIEpEMENIAETCS B BEPXHEE MOJIOKEHUE, TEM CaMBIM NMEPEKPHIBAsI MPOXO/ HA BTOPUYHBIN TOAOrpeB. B
3TOM IOJIO’KEHUH KJIaraHa MOJIOKO MOCTYHAaeT U3 CeKLUHU MacTepu3alii B YpaBHUTEIbHBINA Oak, U3
KOTOPOTr'0 BHOBb HAIIPABJISIETCS] HACOCOM B ammapar, T.€. Ha IOBTOPHBIN IMOJOTPEB.
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Pazbopky ruapopene He0OX0IMMO IPOU3BOIUTH B CIEIYIONIEM MOpsIKe: CHATH Kopryc 10 u
PE3MHOBYIO TPOKIIAJIKY 23; OTBEpHYTh TaiiKy 25, maiidy 24, cHATh BTyJaKy 21; cHATh omopy 18
BMECTE€ O 3JIEKTpOMarHutoM 17; pa3beAMHUTh ITOK 13 K CEepACYHHMK 3JIEKTPOMArHUTa; YTOOBI
BBIHYTh TOK 13 u3 crakana 20, HagO BBIBEPHYTHh BUHTHI, CHATH KPBIMIKY 16, BRIHYTH PE3HHOBYIO
MamxkeTy 14, cHaTh maiidy, npyXuHy, BTOPYIO 11aii0y U BBIBEPHYTH LIMHIBKY 22.

COopKy MpOHM3BOAT B OOpPAaTHOM TOPSIKE, HO TPH 3aBEPThIBAHUHU MANHOBI 24 TPOU3BOMIST
perynupoBky. [TogkmrodaroT KaTyniky snekrpoMarauta noja HanpspkeaueM 220 B. Tlpu noarsnyTom
CepJIcYHUKE MOBOPAUYMBAIOT a0y 24 10 MIOTHOTrO MpUJIETaHus PE3MHOBOM MPOKIAIKUA K CEITy
KJIallaHa, Py 3TOM CEPJICYHUK 3JEKTPOMAarHUTa HAYMHAET CJIerKa Jpe0e3KaTb. 3aTeM 3aBEPThIBAIOT
raiiky 25 ¥ BKJIIOYAIOT HECKOJIBKO pa3 3JeKTpoMarHut. Ilocie HeCKONbKUX BKJIIOUEHUN CepIeUHUK
3JIEKTPOMArHuTa He JAO0JDKEH ApedeskaTs. Eciu ke npede3xanne He CHUMAeTCs, Hy>KHO OTBEPHYTh
raiiky 55 u orperynupoBaTh maioy 24.

Perynupyromuid 371€KTpOruapaBInyecKui KJarmaH CIY>KUT I aBTOMATHYECKOW IOAa4yu
napa.

ABTOMAaTHYECKOE YIpaBICHHE OJJIEKTPOTUIAPABIMYECKHIA  KJIalaHOM  OCYIIECTBISIETCS
ANEKTPOHHBIM MOCTOM IMYJIbTA YIPaBICHUS.

Ha myneTe ynpaBieHUs: pacroyiosKeHbl CIEAYIOMHE dIEKTPOIPHUOOPHI, JJIEKTPOHHBIH MOCT -
CIY>)KMT JJI1 3alliCH TOKa3aHWUW TemIepaTypbl MacTepu3allid MOJIOKAa M HMMEeT KOHTaKTHOE
YCTPOHCTBO, C MOMOIIBI0 KOTOPOTO OCYIIECTBIISIETCS aBTOMATHYECKOE YIPaBJIEHUE NEePenyCKHBIM
KJIAaMIaHOM W 3BYKOBAsi CUTHAJIM3alUs B Cllydyae HapylIeHUs TEMIEPAaTypHOTO pekHMa, yIpaBICHHE
KJIAITaHOM T1apa.

[lepexirouateneM ynpaBlIeHUs MONb3YIOTCS A7l IEPEBOIa pPaOOTHI CUCTEMBI PETYIUPOBAHUS
C aBTOMAaTHYECKOTO pekrMa pabOThl Ha TUCTAHIIMOHHBIA M HA00OPOT.

[Ipy moMOIIM KHOMOK YMPAaBJISIOT PEryIupyIOLIMM KJIAalaHOM Iapa B JUCTaHIIMOHHOM
pexume.

KHonku ympaBieHuss ciayxaT [Uisl BKJIIOYEHHS OJIGKTpOJABUraTesied B pabory, Juis
BBIKJIFOUEHHSI 3ByKOBOTO CUTHAIIA.

JlaMIibl CUTHAJIM3UPYET O BKIIIOYEHUU IyJbTa U JEeKTpoJBUrareneii B paboty. C moMoIsko
BBIKJTIOUYATEIS TTOAAI0T AIIEKTPOIHEPTHUIO Ha MyJIbT YIIPABICHUSI.

LlenTpoOexHblii Monokoouucturens OM-1, mpenHazHaueH Ui yJaJleHUs M3 MOJOKa
MeXaHUYeCKUX Tpumeced. [IporcxoauT Takke OYMCTKAa MOJIOKA OT JICHKOIIMTOB M 3PHUTPOLUTOB
KpPOBH, TIONABIIEH B MOJIOKO, YaCTHI] SMUTEIH, CKOINIEHUH MUKPOOPTaHU3MOB.

3. HoaroroBka u3aenus K padore U NOPSAI0K PadboThI

[TpoBepuTh NMpPAaBUIBHOCTh HAIpPABIEHUS BpAlll€HHs BaJOB HACOCOB M MOJOKOOYHMCTUTEIS
Iepe]l 3al0JIHEHUEM YCTaHOBKH BOJON MOJIOKOM.

[Ipexxne yem mycTuTh anmapaT B padoTy, MOJ0KMUTE IUIACTUHBI 0 HYJIEBOW OTMETKU Ha
HaXUMHOM yctpoicTee. [Ipum mycke macrepusaTopa Ha XOJOAHOW BOJAE B HAdalbHBIH MOMEHT
BO3MO)XHA HEOOJIbIIasl T€Yb Yepe3 YIJIOTHUTENbHbIE MPOKJIAJAKU IUIACTUH, NPU 3TOM IPEKpaTUTE
JanbpHelIee Ha)kaTHe TUIACTHH, TaK Kak TpeOdyemas repMEeTUYHOCTh Oy/IeT IOCTUTHYTa B Ipolecce
HarpeBaHus anmnapara.

[Tpocrepunu3oBarh amnmapar W MOJOYHbBIE TPYOONPOBOJBI Mepea IMYyCKOM YCTaHOBKU B
paboty. /st yero BKIIOYUTE AJIEKTPONUTAHUE BCEH YCTAHOBKH, 3aT€M MOJIOKOOUHCTHUTEIND, 3aJIeHTe
B YpaBHUTEIbHBI 0aK COMOBBIA PacTBOP M BKIIOYMTE HACOCHI U MOJIOKA M TOpsiyeld BOJBI, a
Takke MycTUTh map. [IpomoiiTe ycTaHOBKY COHOBBIM pacTBopoM B TedeHue 10-15 muH., a 3aTem
YUCTOM BOJIOM, BBITECHSSI U3 HEE PACTBOP.

[Tocne mNpPOMBIBKM COJOBBIM pacTBOPOM ammapaT XJIOPUPYIOT M CTEPUIIU3YIOT.
Crepwinzanys 3aKIr04aeTcs B LUPKYJISALNANA BOIBI (r=880) yepe3 ypaBHHUTEIbHOH 0ak ¢ 00paTHBIM
BO3BpaTOM B HEro IpH BbIXoje U3 amnmapata. [Ipu 3ToM B ammapare He JOJKHO OBITh XOJIOJHOM
BO/JIBI, JJIsl UETO MEePEKpOTe KpaHbl HA COOTBETCTBYIOIUX TPYOOIPOBOIAX.
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Ilepen crepwmmMsanueld INEpEeKIOYaTeNb  YIPAaBICHUS  IIOCTABUTb B IIOJIOKECHHUE
IMCTaHIMOHHOM padoTsl. [IpoBoaute crepunmszanuio B Teyenune 20-30 MUH, ¢ MOMEHTA BBIXO/A M3
almapaTa 9ucToil Bojbl IpH Temmepatype 80-85°.

[Tociie okOHYaHUS CTEPUIM3ALMHU BHITECHUTE BOJY M3 amllapaTta MOJOKOM M OJHOBPEMEHHO
HAuHHUTE IACTEPU3aALMI0 MOJOKA IPU Pa3orperoll cucreMme. ITO YCKOPSET HAdyalo HOPMAaJIbHOIO
nporecca mnacrepusanuu. I[locrtaBpTe Bce NpHUOOPHI IMyJabTa B IIOJIOKEHHWE ABTOMATHYECKOTO
yIIpaBJIeHUs NpolreccoM. benas curnanbHas jamie Bo3BpaTa MOJIOKA JJOJKHA IOTACHYTh.

4. Iopsinok padoThI

[Tyck. Ilocne yctaHoBKM HpuOOpPOB Ha aBTOMATHYECKOE YIMPaBICHHE BKIIOYHUTE IOAAYy
MOJIOKa, MOJJIeKAIIEro MacTepu3aluy, U3 MOJIOKOXPAaHUTEIHHOIO TaHKa B YpaBHHUTEIbHBIN 0ak, a
3aTeM Hacoc JJs MMojadd MoJjioka B ammapar. K MOMEHTy Imycka MOJIOKa B YCTaHOBKY CerapaTop-M
OJIOKO OYHCTHUTEIb JOJDKEH padoTaTh HAa MOJHBIX 000pOTaxX, HHAYE BO3MOXKEH MEpENINB MOJIOKA U3
OapabaHa B yallly CTaHMHBI. 3aTeM BKJIIOUYHMTE MOAauvy ropsyeil Boasl U mapa. [Ipu Takom nopske
IyCcKa MOJIOKO W3 YPaBHUTEIBHOTO Oaka BBITECHUT BOJY, OCTaBIIYIOCS B armapare I0cie
cTrepwin3anuu. Bony cmyckaiiTe 10 TeX MoOp, MOKa Ha MoOiAeM MoOJoko. B Hawame paboTsl
YCTAaHOBKM  HEJONACTEPU30BAaHHOE MOJIOKO M3  almapaTa BO3BpAILAETCS aBTOMAaTHUYECKU
NEePEenyCKHbIM KJIAlaHOM OOpaTHO B YPaBHUTENBHBIM Oak. OTa LUPKYJALMS IMEPBBIX MOPLHMA
MOJIOKa MPOAOJKAETCS 10 TeX IOp, MOKa TeMIlepaTypa MOJIOKa B CEKLUUU MacTepU3alud He
nocturdet 90. B 3TOT MOMEHT BKIIFOUUTE MOJa4y XOJIOAHOMN BOJIBI.

Korna cpaboraer mepemyckHON KiamaH Ha IMOAady MOJIOKAa B BBLACP)KHMBATEINb, armapar
BKJIIOUaeTcss B pabOTy MO HOPMalbHOM TexHojormyeckoir cxeme. HeoOXxoaumbIM yciaoBHEM
MIPaBWJIBHOT'O ITYCKa SIBJISIETCS HENMpPEpBIBHAS [10/1aya MOJIOKA Yepe3 amnmapaT U HarpeBaHUE €ro npu
MOJIHOM TIOTOKE, a B TMPOTHBHOM CIlyda€ MOJOKO CHJIBHO WPUTOpaeT Ha IUIACTHHAX H
[IPOU3BOIUTENIBHOCTD alnmapaTa pe3Ko naaaer.

Urobbl m30exaTh 3acachlBaHMsI BO3[yXa B HAcOC, HEOOXOAMMO B YpPaBHUTEIHLHOM Oake
MOJIICPXKUBATH ONPE/ICIICHHbBIN ypoBeHb Moioka /He Menee 300 mm/. [Ipy CIMITIKOM HHU3KOM ypOBHE
MIPOMCXOJIUT 3aCaChIBAHUE BO3/lyXa BMECTE C MOJIOKOM. [Ipo1oKUTEeNbHOCTD HENPEPHIBHON PabOThI
YCTAaHOBKH OIPENENSAETCS CTENEHbIO 3arpsA3HEHHOCTH Mojioka. OObeM IIIaMOBOrO NMPOCTPaHCTBA
6apabaHa IEHTPOOEKHOI0 MOJIOKOOYHCTUTENS PACCUUTAH HA MPOJOIKUTEILHOCTh paboT B TE€UEHUE
2-2,5 4.

OcranoBka. [y mpekpaiieHust paboThl 3aKpoiTe Mojady MOJIOKAa B YpaBHUTENbHBIN Oak.
Korga ocraTtox mosoka u3 0aka yWaeT B HAcoc, cpa3y e B 0ak IMojaiiTe BOMY ISl BBITECHEHHS
MoJIOKa u3 anmapata. [logady BoJbl MpomosKanTe, MOKa U3 YCTAHOBKU HE NEPECTAHET MOCTYNAaTh
MOJIOKO. DTOT MOMEHT ONpPEIENSIIOT MO0 BUIY CTPyH MPoOOH Ha BKYC WJIM 3aMEpPOM IJIOTHOCTH
JIAKTOJIEHCUMEPOM; TI0CJIE€ BBITECHEHHs MOJIOKA MPEKPATUTE MOJady Iapa, OTKIIOUUTE MOJIOYHBIN
HAcoC M Hacoc ropsyeil Bojbl, 3aT€M OCTAaHOBHUTE MOJOKOOYMCTUTENb. ECU B 3TOT JI€HH MOJIOKO
Oosbllle MAacTepu30BaTh HE OYIYyT, TO HY)KHO OTKJIIOUUTH TPYOOHPOBOJBI OT MOJOKOOUYUCTUTEIIS.
[Mocnennuii pazobpars u mpombITh. LTyriep Bxoma Monoka B cekiuio pererepanuu I ammapara
[IJTAHTOM WJIM TPYOOH M3 HepKaBEILIEH CTald COEJMHUTH CO IITYLIEPOM BBIXOJA MOJOKa W3
cekuuu perenepanuu 1. Jlanee npoBennuTe HUPKYISILIMOHHYIO MOMKY COTJIaCHO MPUBEIEHHOM HUXKE
MHCTPYKLHH.

¥Yxona. [logaBaTh B anmapaT MOJIOKO HENPEPBIBHO, TaK KakK MEPEphIBbI IPUBOJAT K IpUTapy
MOJIOKa K IiacTMHaM. [IpoBOAUTH perysisipHO HUPKYISIIMOHHYI0 MOWKY pacTBOPOM KayCTHYECKOU
cofIbl, a pa3 B Mecsll (Ipu 0JJHOCMEHHOM paboTe) MPOMBIBATh armapaT paCTBOPOM a30THOM KHCIOTHI
Cc mocjenymoomeil pa3dopko M UYHUCTKOW IUIACTUH COTJIACHO HMHCTPYKUIMU 1o Moiike. Ilpu
0e3pa300opHON MOiIKe 00s3aTeIbHO OTCOCAMHUTH MOJOKOOUMCTUTENh. Pe3p0y Ha TArax
MEPUOJNYECKH CMa3bIBaliTE TEXHUYECKUM Ba3€IMHOM.

HyxHble MOBEpXHOCTHM YCTaHOBKM cojepkaTb B  uyucrore. [letanu Oapabana
MOJIOKOOYMCTHTEIS TIIATEIBHO MPOMBITE M IIPOCYIIMTH MOcie Yero 6apabaH MOXKHO coOpaTh.
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CraHMHY MOJIOKOOYHCTHUTENS U KOJIMAK MOCie paboThl MPOTUPATh BIAXHOM, a 3aTeM CyXOi
TPSIKOM.

[lepen myckoM IpOBEPUTH MPABMIIBHOCTH MOJCOEANHEHNH KOMMYHHUKAIMH, YPOBEHb Maciia
B Mac/IiHOW BaHHE, OCBOOOX/EH Jin OapabaH OT TOPMO30B, NPABUIBHOCTH BpalleHus OapabaHa.
bapaban

JIOJDKEH IUIaBHO HaOuparb 000poThl B TeueHue 2-3 MuH. Ilocne mycka Mojoka cTpelnka
MAHOMETpa IUIABHO IOAHMMAETCS 10 JaBieHus 1,2-1,6 kr/cM®, 4TO TPHMEPHO COOTBETCTBOBATH
npousBoautensHoctd 1000 n/4. [Ipom3BOAMTENBHOCTH pEryjupyercs KpaHOM, YCTaHOBJIEHHBIM
nepes; MOJIOKOOUMCTHTENeM. Bo wu3bexanue pasdamaHcupoBkH OapabaHa MOJIOKOOYHCTHTEIS,
3allpelaeTcsl ycTaHaBJIMBaTh Ha HEro JeTaau ¢ jApyroro Oapabana. /[Ba pa3a B roj HpoOBOJHUTH
OCMOTp MeXaHH3Ma MPUBOJA MOJOKOOYHCTUTEINS: COCTOSIHHE IMOJAIIMITHUKOB, MACISHBIX TPYOOK,
IPY>KHUH ropiioBoi omnopsl. [Ipu ocMoTpe mpon3BOIUTh MPOMBIBKY MACISIHONM CUCTEMBI U 3aI10JIHUTh
€€ CBEXKHM MacCIIOM.

B HOBOM MOJIOKOYMCTHTENE MEPBYIO 3aMeHy Maciia mpou3BoauTh nocie 20-30 4 paboTsi,
BTOpYIO - ociie 150 u.

BepxHIOI0 KOHHYECKYIO 4acTh BEPTUKAJIBHOIO Baja Iepej mocajakoil 6apabaHa cMma3blBaTh
TOHKHM CJIOEM TEXHUYECKOTO Ba3eJInHa.

[{upkynsauuoHHas Moiika anmapara. [IpurotoBuTh ropsuuii pacTBOp KayCTHYECKOH COJbI
(60-65°C) 1,5-2%-HOii KOHIICHTPALHH HEIOCPSACTBCHHO B YPABHUTEIBHOM OAKe, MOJNYYCHHBI
pacTBOp JOJDKEH LUPKYJIMPOBATh B ammapaTe HenpepblBHO B TeueHue 15-30 mun. Yepes 5 muH.
Mocyie BKIIFOUSHHS HACOCa OCIa0UTh CTETEHb C)KAaTHUS IUIACTHH Ha 2-3 000pOTa CTATHBAIONIECH TaifKu.
3areMm anmapaT NPOMBITh ropsueit Bogoil B Teuenue 15-20 MUH. 10 MOJIHOTO yJaJIeHUs! pacTBOPA.

AnpOyMUH, OCAXIAIOMIMKCSA HA TETJIOOOMEHHBIX IJIACTUHAX BHAYaje JIOCTATOYHO MSTOK U
€ro MOYKHO yJaluTh, He pazbupas ammapar. Pa3Ouparh IulacTMHYATHIM ammapaT Uil YMCTKU
HeoOxoaumo uepe3 15-20 nueit. BeinepxuBarens He00X0aUMO pa30oupaTh U MPOMBIBaThH pa3 B 7-10
nHer. [ pa3MsrdeHus MOJIOUHOTO KaMHS, KOTOPBII OCa)KAaeTcsl Ha TeII00OMEHHbIX IUIACTHHAX,
Y BOCCTAHOBJICHUS METAJUTMYECKOro OJieCKa TUIACTHH B YPAaBHUTENBHBIA Oak 3amuTh 1,6-2-HbIiA
pacTBOp a30THOI KHMCIOTHI. PacTBop HarpeBaercs 10 Temmeparypel 65-70 °C u mpu  oroid
TeMIIepaType MUPKYIUPYeT B cucteme B TedeHnH 30 MUH.

[Tocne sroro ammapaT NPOMBITH XOJIONHOW BOJOW 10 TOJHOTO YJIAJIEHUS KHUCIOTHI
(BBITeKaroIIas BOJIa TMPOBEPSETCS JIAKMYCOBOHW Oymakkoii). IIpoMbIThii ammapar pa3o0pats u
MOYUCTUTH KECTKMMHU IETKaMH, CMOYEHHBIMHU B cilaboienoyHoil Boze. [locne cOopku amnmapara
MPOMBITH TOPSIYMM PacTBOpOM Kayctuueckor consl (10 muH.), a 3arem ropsiuedt u xonoxnou (10
MUH.) Bojoil. [Ipu mpombIBKe NpoBEphTE U MOATSHUTE MPHU HEOOXOAMMOCTU COEJUHHUTEIbHBIC
MYy(TBI U TaKeT MJIACTHH.

4. XapakTepHble HEHCIIPABHOCTH U METO/Ibl HX YCTPAHEHHUS

Henonanku Curnan [Mpuunaa Crioco6 ycTpaHeHUs
Temneparypa 3BOHOK, Maio naBiieHue napa . [lonHATh naBieHME Hapa.
acTepU3aLuu 3aropaercs He paboraer [TpoBepuTsh KI1anaHn
ke 90°

JIaMIIO4Ka- peryJIupyroniui Kiamnan

CUTHAI O Ha [TapoBOH 00BsI3KE

BO3Bpare

MoJIOKa (TIpu

TemMIIepaType

racTepu3anuu

rmxe 90°)
He pabotrator [TpoBeputh padoTy
HIIEKTPOHHBIA MOCT, pelle, MOCTa, pelie, TepMOMeTpa
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TEPMOMETP
COTNPOTHUBIICHUSI.

bonpmmoe otiioxenme
MOJIOYHOI'O KaMHs Ha

MIacTHHAX (Koraa
temneparypa ke 90°C)

COITPOTUBJICHMUS.
OCTaHOBHTH YCTaHOBKY U

TMPOYUCTUTH IIJIACTUHBI.

Temneparypa

nacTepu3auu
oime 94°

Bricokoe naBineHue rnapa.

He pabGoTtaer

PEryIHUpPYIOLINH KialaH
Ha TTapoOBOH OOBSIZKE.

He pabotaer

9JIEKTPOHHBIN MOCT, pelle,

TEpPMOMETP

COIIPOTUBJICHUAA.

CHU3UTH JaBJICHUC IMapa.

IIpoBepuTh KJ1amaH.

[TpoBeputh padboTy

MOCTa, perie,

TepMOMeTpa

COIIPOTUBJICHUA.

He pabotaer
MepenyCKHOM
QIIEKTPOTHIpa
BIINYECKUI

KJ1armaH

3BOHOK,
3aropaercs
KpacHast
JTaMIIOYKa-
CHTHAJ O
BO3Bpare

MOJIOKa

OcnabnenHa npyxruHa B
ruapopene. Teub B
TUApopee.

Brinia u3 ctpost
KaTyIlKa
QIEKTPOMArHmra.
DubTp HE NPOITYCKAET

BoAy. Maio naBineHue

BOJIBI.

CMEHUTH NPY>KHUHY B
rugpopene. Y CTpaHUTb
Te4b

[IpoBepuTh KaTyLIKy

QJICKTPOMArHUTA.

[TpouncTuts GUIBTP.

VBEeIUYUTh JTaBJICHUE

BOJIBI.

Pemont PE3NMHOBBIX IMPOKIAJO0K. Ilo MEpPE M3HOCC PE3HMHOBLIX YIINIOTHUTCIBHBIX HPOKIAIO0K

CTETeHb MOKaTas TUIACTUH HEOOXOAUMO TMOCIIeI0BATEIbHO YBETUYHUBATD.
MakcuManbHOE TO/DKATHE 32 HYJICBYIO OTMETKY ITKaJIbl Ha TaOJIMYKaX, YCTAHOBICHHBIX Ha
pacrnopkax, gomyckaeMcsi Ha Beanuuny 0,2 MM, yMHOXeHHYI0 Ha uncio miactud (0,2 x 62 = 12,4

MM).

Eciu arrmapar BCC KE AaCT YTCUKY, B MCCTaX YTCUKU HCO6XO,Z[I/IMO CMCHUTD IIPOKJIAIKY. I[J'ISI
9TOro H€06XOI[I/IMO YAQAJIUTh H3HOIICHHYIO IIPOKJIAJAKy, TIIATCJIbHO BBIYUCTHUTH KaHABKY Ha
INIAaCTUHC U TPUKJICUTH HOBBIC ITPOKJIIAIKKU COTJIACHO HpI/IJ'IO)I(eHHOI\/’I HHCTPYKIUU.

174



% Nepenyck MOMADKA

Puc. 1. Texnonoruueckas cxema OIN®1-300:

|- nnacTHHYaTHIA annapar, 2- MOJIOKOOMHCTHTE b, 3- MOJIOYHBIH
Hacoc, 4- ypaBHHTENbHBIH 0ak, 5- mynbT ynpasienus, 6-
BblJIEPIKHBATEb, 7- HACOC ropsyeil Boasl, 8- Goitnep, 9- uuxekrop, 10-
SNEKTPOruApoKpaH , 11- nepenyckuoi knanax, 12- TpybonpoBojsl.
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Puc. 2. TlepenyckHoil 31eKTPOruApaBInyecKuii Kianan:

1,4,10,11- xopnyc, 2,25- raiika, 3,13 —mrok, 5,12 -
npyXuHa,6- Tapenka HHXKHAA, 7 - Tapeska BepxHss, 8 -
mebpana, 9 - rpubok, 14- manxera, 15 — koxyx, 16 -
KpbiluKa, 17 - anextpomaruur, 18 - onopa, 19 — Busnr, 26 -
crakaH, 21 - Bryaka, 22 - mnuabKa, 23 - pesuHoBas
npokinajaka, 24 - wmaiiba.
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2.9 JlaboparopHuasi padora 9 (JIP-9). (2 yaca).

Tema: Ctpuxka oBel

2.9.1 Heap padoThl: U3yUYUTh KOHCTPYKIHIO CTPUTAIBHBIX MAIIMHOK, M3YYUTh METOJIUKY pacueTa
IIpOLIECCAa CTPUKKH.

2.9.2 3agauu padoThI:

1. Ha3nayeHue 1 TeXHUYECKas XapaKTEPUCTHKA.

2. YCTpOMCTBO M MPUHIIUAI PAOOTHI.

3. [MoaroroBka k paboTe ¥ MpaBuiIa IKCILTyaTaI[|H.
4. XapakTepHble HEUCIIPAaBHOCTH.

5. Mepsb! Oe301macHOCTH.

6. Pacuet nponecca

2.9.3 Ilepeyenb NpuGOPOB, MaTEPUAJIOB, HCIOJIb3YyEMbIX B J1a0opaTopHOii padoTe:
1. Crpuransusie mammaku MCY-200, MCO-77b

2.JInakatsl

3.Metonuyeckue ykazaHus

2.9.4 Onucanmue (xo1) padoThbI:

O6mue cBenenus. OpHa u3 Haubosiee OTBETCTBEHHBIX U TPYAOEMKHX ONEpaluil B
OBILIEBOJICTBE - CTPHIKKA.

[Tpu MamImHHON CTPHXKKE MPOU3BOAUTEIBHOCTD TPy/Ia cTpHUraieii B 3...5 pa3 Bbllle, 4eM MpH
PYUYHOH CTpMIKKe, yBeIMYMBAeTCsl HacTpur 1mepctu Ha 8...13% 3a cuer Oosiee HU3KOTO U POBHOTO
cpesa, yIaydIIaeTcsi KadyeCTBO MIEPCTH 33 CUET CHIKCHUS MPOLEHTA CEUKH.

Hcxons n3 pusznonornyeckux 0COOEHHOCTEN ) KUBOTHBIX ONTUMANIbHAS POJIOJKUTEIBHOCTD
CTPMIKKH OBEII B XO3SHCTBE TOJDKHA COCTaBIATh 20...25 cyT.

Heo6xoanMoe 41cio MaluHOK N, B CTPUTAIBHOM arperare onpeaesstor no popmye:

r']M = mos/ l-I-wvt(:lCJZCB :’

rae M,, — TOTrOJIOBbE OBEI, MOJyIeKaliee CTpmwkke, K — k03D UIIMEHT HCIONb30BaHUS
BpemeHu cMmeHbl, paBHbiii 0,70...0,75; T,,. — NpOAOIKUTENHLHOCTh CMEHbI, 4; C1 — YUCIO CMEH
pabote; C, - wyacoBas TNPOM3BOAUTEIBHOCTH onaHOW Mammukd (8..10 oBern); C; -
MPOAOIKUTENBHOCTh CTPUXKKU OBELL, CYT.

B xo3siicTBax 0OBIYHO MpUMEHSIOTCs cTpuranbHble MammHKd MCY-200 co BCTpOEHHBIM
BBICOKOYACTOTHBIM JIBUTATEJIEM, a B HEOOJBIITNX X035HUCTBAX, paOOTAOIINX HA CEMEHMHOM TOAPS/IE,
npu obcnyxuBanuu a0 500...600 ron.— mammuakun MCO-77b (B manbHeiieM OHM HOCTEIICHHO
OyIyT 3aMEHAThCS CTpUrabHbIMKU MamuHkaMu MCVY-200).

Mawunka MCO-775 (puc. 1) cocToMT U3 pEeXYLIero ammapara, HaXHMHOTO,
OKCIEHTPUKOBOTO W HIAPHUPHOTO MEXAaHM3MOB M Kopmyca. Macca mamwmHku 1,1 kr; mmpunHa
3axBaTa pexyuiero anmnapata 76 8 Mm; yuciio JBOMHBIX X010B HOka B MUHYTY 2300.

Pexymmii anmapar CIoyXUT Ui Cpe3aHHsi MIEPCTH W COCTOMT H3 TpebeHkn 1 m HOka 2,
M3TOTOBJICHHBIX W3 JIETHPOBAHHOW CTald M MMEIOIUX NUIM(OBaHHbIE MOBEPXHOCTH KOHTakTa. Ha
rpebcHKe B (opMe TUTACTHHBI TOMMMHONW 3,2 MM Hape3aHo 13 3yObeB ¢ marom 6,4 mwm. s
JyYIIEero BXOJa B IIEPCTh OBLBI W TPEIOTBPAILEHHUS IMOBPEXKICHUH KOXHU 3yObsi TpeOCHKH
BBITIOJIHEHBI TOHKUMH W 3aKpyTJeHbl cHU3y. Ha rpebeHke mpemycMOTpeHBI JIBa OTBEPCTHS LIS
KperieHUsI K JepXaBKe TOUMJIBHOTO ammapara M JBa Ma3a JUIsl KpeIuleHus K mepenHeill yactu
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kopryca 15 mamuaku. C 1e1pI0 YMEHBIICHHSI TUIOMAAN COPUKOCHOBEHHS TPEOCHKHN ¢ HOKOM Ha
ee pabouell MOBEPXHOCTU CJIeNaH KPHUBOJMHEHHBIN mna3. Hox pexymero ammapara cHaOeH
4eThIpbMs 3yObsimu ¢ marom 19,2 mm. @opma HOka Kopobuaras, TonmmHa cTeHok 1,1...2 mm.

ToHkHMe CTeHKH NPUIAIOT €My 3JaCTUYHOCTh, a KOPOOYATOCTh — JKECTKOCTh KOHCTPYKIIHH.
Hox B pexylem ammapare yCTaHaBIMBAeTCs MOBEPX I'pPEOECHKHM M MMEET IIECTh OTBEPCTUM: /1B
(koHMYECKHX) IO YCUKH HOKHUMHBIX JIAMOK M JiBa I KPEIUICHHS HOXa K JeP)KaBKE TOYMIILHOTO
anmapara Ipu 3aTOUKe.

7

Puc. 1 O6umii Bua (a) mammmukn MCO-77b 1isi CTPHIKKH OBell U 1eTAJIM PEKYIIEro
anmnapara (0), Ha2KHUMHOTO (B), YKCHEHTPHKOBOIO (T), MIAPHUPHOTO (0) MEXaHM3MOB W KOpIyca
(e): 1 - rpedenka; 2 - HOX; 3 - HOKUMHAs JIaMKa; 4 - Mpy)KWHA HAKUMHBIX JIANoK; 5 - eatika: 6 -
NOJISATHUK CTEPXKHS; 7, 27 - IPYKUHBIL; 8 - YIOPHBIN cTepkeHb; 9 - cTonopHas npyxuna; 10 -
mrynep; 11 - HaxumHO# matpoH; 12 - ynop natpona; 13 - HaxkuMHas raiika; 14 -
MpeJOXpaHUTENbHBIN BUHT; 15 - kopnyc; 16 - 3armymika; 17 — ponuk; 18 — sxcyenmpux,; 19 -
BTyJKa; 20 - Banmk; 21 - GonpImas mecTtepHs; 22 - HapyKHbIH KOXKyX; 23 - 3aMOK IapHupa; 24 -
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HapY>KHBIA KOXKYX IIapHUPA; 25 - Manas mecTepHs; 26 - mepe1aTouHbli BaJuK; 28 - BHyTpEHHUI
KOXKyX mapaupa; 29 - peruar; 30 - moanatauk; 31 - konTpraiika; 32 - eHTp BpamieHus; 33 — BUHT

HaxxumHol MexaHu3M oOecreyrBaeT MUHIUMAJIbHO HEOOXOIUMBIN 3a30p MEXKIY pabOuYMMH
IUIOCKOCTSIMU HOa U rpeOeHku. OH cocTouT u3 mrynepa 10, yCTaHOBIEHHOTO OJHUM KOHIIOM B
kopryce 15 mammnku. Ha BTOpO#i KoHen mTylepa HaBUHUMBACTCS HaXMMHas raiika 18, kotopas
yepe3 ynop 12 maxumuoro narpona 11 u crepkenp 8 gaBuT Ha peryar 29 mammHkua. B mepenneit
YaCTH phlyara BCTABISIOTCS IBYpOTHE JIANKH 8, Mepeaaroliye 1aBjIeHne Ha HOX U 00eCIIeunBaloNIHe
ero NpuxuM K rpedenke. YToObl cTepkeHb 8 He BblNafai B IEPUOJL OCIA0ICHHS HAKUMHOMN TaiKH,
Ha €ro TOJIOBKY HaJIeBAIOT MPYXUHY 7, IPUKPEIUIEHHYIO BUHTOM 83 K phIuary.

OKCLUEHTPUKOBBI MEXaHU3M CIY)KUT [Uld IpeoOpa3oBaHMs BPAIIATEILHOIO JIBUKEHUS
Bainka 20 B kosiebarenbHOE IBHKEHUE pbluara 29, npuBosIIero B aBmwkeHne Hox. Ha Bamuk 20
HaBEpHYT 3KCLUEHTpUK 18 ¢ manblieM, Ha KOTOpbId Hazesaercs posuk 17. [Ipu BpaiieHuu Banuka
POJHK, HAXOJAIIMKCS B Ma3y pelyara 29, mepemMemaeTcs BIOJb Ma3a U OTKJIOHIET €ro XBOCTOBHK
BIIPABO U BJIEBO OT CPEAHErO IMOJIOKEHUs, YeM oOecredyuBaeT KojeOaTelbHOE JBHKEHHE HOXa
4yepe3 HaXUMHbIC Jankd. Jlanku ynepKuBaroTcs Ha pbraare 29 mpyKuHOW 4 M Kpemsarcss K HeMy
BUHTOM c raiikoil 5. Peruar 29 ycranosineH Ha noamnstHuke 80, KOTOpBIA peryaupyercs 1o BhICOTE.
Lentp Bpamenuss 82 OoT caMONpPOHM3BOJBHOTO OTBOpAUYMBAaHUS (UKCHpYETCsl KOHTpraikon 81.
PerynupoBka 1ieHTpa BpallleHUs pblyara oOecleyrBaeT PaBHOMEPHOE paclipelielieHUe AaBICHMS,
nepeaaBaeMoro HAKUMHBIM MEXaHU3MOM Ha HOX.

HlapHupHbI MexaHH3M O00Jer4aeT CTPUTAII0 YIpaBlIeHUE CTPUTaJbHOM MAIIMHKONH B
nporecce pabOThl W TO3BOJSET IMEpeaaBaTh KPYTALNIMA MOMEHT OT THMOKOTO Bajia TpU JII000OM
MOJIOKEHUM MAalIMHKU. OH COCTOUT U3 Hapy>KHOTO M BHYTPEHHEro KOXKYXOB, 3aMKa 28 IapHupa,
MIPEIOXPAHSIONIETO KOKYXH OT pa3beIMHCHHSI, IEPEIaTOYHOTO BayMKa 25 u ByX mecteped 25 u 21
(c umcmom 3ybOneB coorBercTBeHHO 10 u 12). OT momagaHus IMIEPCTH IIAPHUPHBIA MEXaHU3M
3alMIIeH KoxKyxaMu. Ha HapyKHBIH KOXKYyX HaJeBalOT HAKOHEYHHK OPOHU TMOKOTO Bajla MAIlIMHKH;
IpU 3TOM Hajiel] KOXyXa BXOAUT B (UI'YpHBIH Ia3 HAaKOHEYHMKa OpOHHM M TPYXKUHOH 27
YIEPKUBACTCS OT MIPOU3BOJILHOTO PA3MBIBAHHS.

Kopmyc 15 coenunsier Bce MEXaHW3Mbl MAIIMHKU U SBJSIETCS OJHOBPEMEHHO PYKOATKOMH, B
KOTOPOH C/IeTaHbl TPU Pe3b0OBBIE OTBEPCTHUS: BEPXHEE - CMOTPOBOE C 3ariyIikod 16 mis cmasku
pOJIMKa HKCLEHTPHUKA, OTBEPCTUE C MPETOXPAHUTENbHBIM BUHTOM 14 M HMXHEe - JUIsl KperIeHUs
1eHTpa Bparienus 82 peraara 29. B nepenHeit gacti Kopiryca UMeeTcsl TUIOIIAIKa ¢ IBYMsI BUHTaMH
KperuieHusl TpeOeHKH; B 3aJHEH 4yacTU paclosiokeHa BTyiKa 19 ¢ ImapHUPHBIM MEXaHU3MOM H
OTBEPCTHEM MJII CMa3KH, 3aKpbIThIM 3ariaymkoi. C 1menpio yqoO0cTBa pabOThl KOPIYC MAalIMHKH
OOIINT YeXJIOM U3 BOWJIOKA MIJIM CYKHA.

I'm6kuit Ban BI'-10 mepemaer BpamieHwe OT 3JeKTponaBurarens K MamuHke. CeplredHuk

ruOkoro Baja guamerpoM 10 MM M3rOTOBJIEH M3 YETHIPEX CTAJbHBIX MPOBOJIOYHBIX CIUpAJeH,
HABUTHIX OJIHA HA APYTYIO B Pa3HBIX HATIPABICHUSX.
HaBuBka BepxHeW chnupaau mpaBas, YTO HE JaeT BO3MOXKHOCTH PAaCKpyYUBATbCS CHHPAIIM
CeplieuHuKa TpU ero padoTe, TaKk Kak BpalleHHE Bajia 3JEKTPOABHUIATElIs JeBoe (IPOTHUB YacOBOM
CTPEJIKH, €CIIM CMOTPETh CO CTOPOHBI TMOKOIr0 Basa). B KOHIIBI cep/iedHrKa BCTaBJIEHbI pa3pe3Hble
HAKOHEYHHKH, YKperuisiemble raiikamu. CBEpXy CEpIeYHHK 3aKpBIBACTCS TPYyO4YaThIM TaHIUPEM,
M3TOTOBJIEHHBIM U3 IPOQHINPOBAHHON CTaabHOM' JIEHTHI. [laHIMpPh UMeeT Tak)Ke HAKOHEUHUKH IS
KpETUIEHHSI UX K 2JIEKTpOJBUTATENt0 U MammHke. Macca Baa BI'-10 - 1,6 kr.

Onexkrponsurarens AOJI-012-3C (acuHXpOHHBIH Tpexda3Hblil) MpeaHa3HaueH IS IPHBO/IA
MaIlMHKY 4epe3 THOKuil Ban. B BepxHel dactu nBurarens uMmeercs cko0a. MOIHOCTh BUTATENS
0,12 kBt, nanpspkenune 220/380 B, cuia toka 0,59...0,35 A (mipu 46,6 ¢ '), macca 3,4 kr. CusnoBas u
ocBeTuTenbHass cetn arperara ODCA-12I" mepenatoT OT HMCTOYHMKOB IHTAHHS JIIEKTPHUYECKYIO
SHEPIUI0 K JJIEKTPOJABUTaTeNIIM W OCBETUTENbHBIM JlamnaM. CeTb mpejacTaBiseT co0oi
yeTslpexuibHbl HYp [IIPIIC, B KOTOPOM TpH >KHMJIBI TOKOBEAYIIUE, a YETBEpTasl NIpeAHA3HAYECHA
JUISL 3a3€MJICHUS] KOPITYCOB 3JIEKTPOJIBUTATENEN M TOUMIIBHOTO allnapaTa.
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VYnpaBisioTcs 3IEKTpoABHUratenn KHomouHbiMM myckaTensm u IIHB-30. C uenbio
OCBElIEeHUs padoYuX MECT OT CETH YCTPOEHO IIECTh OTBOJOB € NAaTpOHaMU sl 3nekTponamil. CeTb
cHaOxeHa pacnpeaenuTeNbHbM koM SPB-60CIL, KOTOpelii COCTOMT M3 METALTUYECKOTO
KOpIyca CO INTENCEIbHbIMU COCIMHEHMSMH Ha OOKOBBIX cTeHKax. JleBoe coenuHeHHe
MpeJHa3sHAueHO JUI BKJIIOYEHHS B CETh PACIPENCIIUTENIBHOTO SIIUKA, MPaBOE - JJISi BKIIOYCHHUS
npecca wiu Apyrux arperaroB. llltencenbHble COEQMHEHUS HMEIOT YETBEPTHIM KOHTAKT IS
3a3eMJICHHA. Y CTPOWCTBO 3a3€MIICHUS CETH COCTOMT M3 JIBYX METAIUTMUECKUX TPYO-3a3eMIIUTEICH 1
npoBoaa mapku I1 P I'-500-2,5.

Mawunka MCY-200 npennaznadeHa JJisi CHATHS IIEPCTHOTO MOKPOBA C OBEI] M COCTOUT M3
CTPUTaJIbHOI I'OJOBKH, aCHHXPOHHOI'O 3JIEKTPOJBUTATENS C KOPOTKO3AMKHYTBIM POTOPOM M IIHYpa
MTUTAHUS.

CrpuranpHast roJIOBKa BKJIFOYAET B ce0s pexXyIIUid anmnapar, Ha)KMMHOM, SKCLIEHTPUKOBBIN U
nepeaTouHbIi MEXaHU3MbI (pHC. 2).

Pexymuii  anmapaT, SKCLEHTPUKOBBIH M  HaXMMHOM  MEXaHM3Mbl  AHAJIOTHYHBI
COOTBETCTBYIOLINM cOOpOYHBIM equHuaM MamuHka MCO-77b.

Ilepenarounblii MeXaHU3M COCTOUT M3 3yOuaroro koseca 13, mocakeHHOro Ha Bail 28
HKCIEHTPHKA U MIPUBOJAUMOTO BO BpPAIIEHUE OT Bajla-IeCTEPHU 24 pOTOpA DIEKTPOJABUTATEIIS.

Ban skcuentpuka ¢ ponukoM 29 u aBymieunii peraar 83 obecrneunBarOT npeodpazoBaHue
BpAIATEIHHOTO JABIKEHHS SJIEKTPOIBUTATEINS B BO3BPATHO-MIOCTYIAIBHOE IBHKEHHUE HOXKA 'TaK XKe,
kak 1 y mammaku MCO-77b.

[lepenarounoe OTHOIIECHHE Bala-IIECTEPHHU | MPSIMO3y0Oro Koseca cocTaBisieT 1:5.

Tpexda3ublii aCHHXPOHHBI C KOPOTKO3aMKHYTBIM POTOPOM 3JIEKTPOJBUIATENb MAIIUHKU
MOMENICH B AJIOMUHHEBBIM KOPIYC IWIMHAPUYECKOW, (GopMbl ¢ pedpamu Ui OXJIKICHHUS H
¢dnaHuemM JuUis NOJACOEAMHEHUS K CTpUrajpHOW rosnoBke. Ha 3agHeM KoHLe Bajia poTopa
AJIEKTPOABHUrATENsl YCTAaHOBIICH JBYXJIOMACTHOW BeHTWISATOp 21, 3akperieHHbi mrudrom. Ha
KOHIIE KOpITyca 3JIEKTPOJBUIATelIs HajleTa M 3aKpeIuieHa TpeMsl BUHTaMU Kpbllika. Ban-mecrepHs
poTopa D>IEKTPOABHTATENsl BpamlaeTcs B MOAMMMHUAKAX 16. 3agHuii MOMIIMITHUK IOCaXEH B
CTaJIbHYIO BTYJIKY, apMUPYIOIIYIO KOPITyC JIEKTpOoJBUraTelis. B mepenneil uactu aeKTpoBUraTenb
3aKpBIT MOANIMITHUKOBBIM IIUTOM 15, B KOTOpPOM pa3MeIieH MepeIHii MOAMUITHAK BaJla-IIeCTePHH
poropa. ITOANMIHUKOBBIA LIUT BBINOJHEH M3 AJIOMUHUS U apMUPOBAH CTaJbHOM BTYJIKOW IOA
THE3/10 MOINIHITHUKA.

dnaHen Kopryca 3J1eKTpOJIBUTaTeNs IPUCOEUHEH K (IIaHIy KOpIyca CTPUrabHOW TOJIOBKU
MOCPENICTBOM TPEX CTSHKHBIX BHHTOB 25, KOTOpBIE BBOPAYMBAIOTCS B KBAJpATHBIE TalKH,
BCTaBJICHHBIC B Ma3bl Kopmyca anekrpoasurarens. [IHyp nutanus umeer uuHy 2,5 M (B arperare
JUTSL CTPUXKKH BepOIIo10B - 15 M). OH COCTOMT U3 TpeX TOKOMPOBOISIIUX KU U IIEIKOBOTO IITHYPA,
3aKJIIOYEHHBIX B PE3UHOBYIO TPYOKY.

[TpoBoma Ge3pa3beMHO COEIMHEHBI C BBHIBOJHBIMU KOHIIAMU 3JeKkTponsuraresns. [llemkoBsrit
IIHYp CHYXXHUT Ui BOCHPHUATUS MEXaHMYECKMX HAarpy30K, TaK Kak OH MEHbIEe JUIMHBI
TOKOTIPOBOJISAIIHX JKWJ, YTO MPEIOXPAHSIET X OT MOBPEKIACHUH.

Pe3unoBast TpyOka BCTaBlieHa B PE3WHOBBIM HAKOHEYHMK Ha KJICIO, KOTOPBIM INpenHa3HaueH
JUTSL TallICHUsT BUOpAIIHiA, TIepeIaBaeMbIX CTPUTATFHON MAITMHKOW Ha ITHYp MUTAHMUS.

HakoHeyHMK KpenuTcs K ayeKTpoasuratento ¢pukcaropom 20.

Crpuransasie Mammmakd MCVY-200 uMmeror crienyromme npeumyniecTBa nepe Mamuakamu MCO-
77b: 0OTCYTCTBHE PEAKTUBHOI'O MOMEHTA, CO3/1aBA€MOI0 THOKUM BAJIOM; MUTAHUE 3JIEKTPOBUTATEIS
TOKOM MOHIKEHHOTO Hanpspkenus (36 B); mossitenue npoussoaurensHocTr (Ha 20...40%) 3a cuet
Jydieil MaHeBPEHHOCTH MAITMHKH TPH CTPUKKE.
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Puc.2 Cxema crpuranproit mammmmaku MCY-200:

1 - neBast mpuKUMHas J1anka; 2 TMpaBas IPWKUMHAS Janka; 3 - raiika M4; 4 - NoANsITHUK yIIOPHOTO
CTEpXKHS; 5 - YHOPHBIN CTep)KeHb; 6 - mTynep: 7 - HAOKUMHON NaTpoH; 8 - Ha)XMMHas raika; 9 -
ynop narpona; 10 - mpenoxpaHuTenbHblid BUHT; 11 - moansSTHUK 1eHTpa BpaieHus; 12 - uexon; 13 -
3youartoe kojeco; 14 - mrudt; 15 - moammmHuKoBsi muT; 16 - moamumauk Ne 80018; 17 - crarop;
18 - xopmyc anekrpoasuratenu; 19 - muyp nuranus; 20 - pukcarop; 21 - BeHTHUIATOD; 22 - 3aTHSASA
KpbIika; 23, 25 - BUHTHI; 24 - BaN-mecTepHs potopa; 26 - TMCTaHIMOHHAS BTYJKA; 27 - MOAIIHITHUK
Ne 800290; 28 - Ban skcuenTpuka; 29 - ponuk; 30 — kopmyc; 31 - cnenuanpHas raiika; 32 - HeHTp
BpameHus; 33 - ppryar; 34 - BUHT rpedenku; 35 - HOX; 36 - rpedeHKa

Texnuueckue XapakmepucmukKku cmpuzcajlbHblX MAUWUHOK

[Toka3zarens MCO-77b MCY-200
upuna 3axBara, MM 76,8 76,8 Beicota
cpesa, MM 5-8 4-8
Ypcao IBOMHBIX XOA0B HOXKA, MM 2300 2200 Ywucno
3yObeB HOXa 4 4
Yucno 3y0beB rpeOeHKH 13 13 MomHocTh
aJeKTpoABUTaTens, KBT 0,12 0,115 Hanpspkenue,
B 220/380 36
Yacrora, 'y 50 200
["aGapuTtsl, MM - 306X 82X 115
Macca, Kr 1,12 2,1

(6e3 rubkoro Bana) (co mHYpOM MHUTAHMS)

Ha kauecTBO M CKOpPOCTh CTPMXKKHM B OOJBIIONW CTENEHH BJIMSET MPaBHIBHOCTH 3aTOYKH
pexymux nap. [lepen 3aToukoil HOKU U TPeOEHKU OUMIIAIOT OT YKUPA U NMPOMBIBAIOT B KEPOCHUHE
niM ropsayeit Boje. Ilpu momomiy BoJoCSHON KUCTH HAHOCAT Ha AMCK TOUMWJIBHOTO anmnapara TOHKHH
CIIOM HaXJayHOW TMAacThl TYCTOM KOHCHUCTEHIIMM, COCTOALIEH U3 NUIM(POBAIBLHOTO MOPOIIKA,
uHIycTpuambHoro macia (MoropHoro M-8A) m kepocuna. [lacty pa3BoaaT 10 KameoOpa3HOTo
COCTOSIHUS, IPU KOTOPOM CMECh YAEpKUBAETCs Ha pabodeil MOBEpXHOCTH 3aTOYHOTO JIMCKA.

HaneBaror HOX M rpeGeHKY Ha IITHU(THI AepKaTels TakK, 4YTOObI 3yObsl ObLIM HAIPaBJIEHbI BBEPX,
MpOTUB BpalleHus Aucka. [Ipm 3aTouke HOXK WIM TpeOEHKY MPIKUMAIOT Jep)KaTesieM K
BpAIAlOIIEMyCsl TUCKY, MEJIEHHO IEpeMellas Jep)kKarelb BIPABO WM BIIEBO IO IOBEPXHOCTH
JIMCKA W BBIXOJS 32 MPEAeIbl 3aTOYHON MMOBEPXHOCTH HE 00Jiee ueM Ha OJMH 3y0 HOXa WJIH JIBa 3y0a
rpeOeHKH.
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Haxum He MomkeH OBITh CHIBHBIM, TaK KaK 3TO MOXKET BBI3BaTh IMEPETPEB U YXYIIICHUE
KauecTBa 3aTadyMBaeMbIx Map. B mporecce 3aTOYKU JIOJDKHO HAOMIOAATHCA HMCKPEHUE H3-TIOJ
3aTayMBacMoOl TMOBEPXHOCTU. B cilydae mpekpamieHuss HCKPEHHUsS HEO0OXOIUMO BHOBb HAHECTH
Ha)XJA4YHYIO [1aCTY HAa IOBEPXHOCTh JUCKA.

KadecTBo 3aTOUKM pexylUX Map MPOBEPSIOT MO PEKYIIMM KPOMKaM: OHU HE JOJKHBI UMETh
3ayceHieB. IIpocBer mexay pabouell MOBEPXHOCTHIO HOXA W JIOKAJIBHOW JIMHEHKOW JOJKEH
cocraBiarh He 0oiee 0,05 Mm.

[Tpu MHOrOKpaTHOU 3aTOuKe 3yObsi rPeOEHKU MPUHUMAIOT OCTPO-, KOHEUHYI0 (popmy. UTOObI
HE pPaHUTh OBEIl MPU CTPUXKKE, KOHIIbI 3yObEB CIIEIYeT MPUTYNUTh HA HaXIa4YHOM KaMHE U
OTIIOJIMPOBAaTh Ha JepeBe MArkod mnoponbl. [locie 3arouku HOX U TPeOEHKY MPOMBIBAIOT B
kepocuHe. Hoxx M rpe0eHKY yCcTaHAaBIMBAIOT HAa MAIIMHKY B CIICAYIOIIEM IMOPSJIKE: HaJEBalOT
3aTOYEHHBII HOXK Ha Ha)KMMHBIE JIAKW; HAKIaIbIBAIOT HOX Ha TPeOCHKY; CJlerka MPHKUMaIoT
rpe0CHKY BUHTAMHU; TIPKUMAIOT HOXK K TPeOCHKE HAKUMHOM TaliKOi; 3aTATUBAIOT BUHTHI TPEOCHKH
MOCJIe YCTAaHOBKU HOKa U TPeOEHKH.

CTpHFaJIbHLIe YCTAaHOBKH

Arperat OCA-1/] npumeHsieTcst sl CTPUKKHU OBELl B MHAUBUIYAJIbHBIX XO35HUCTBAX U CTA[ C
norosioBbeM 10 500 oBen. OH cocToMT W3 MamMHKH st cTprkku oBery MCO-77b, mpuBoaHOTO
rubkoro Bama BI-10 ¢ apmarypoii, mMOABECHOrOo  SJEKTPOABUTATENs] M ITyCKaTeJsl.
[TpousBoauTeNnbHOCTH arperara 8 romn/d.

Arperatr DCA-6/200 npeana3HadeH AJs CTPHIKKH OBell U BepOIt0q0B. OH COCTOUT M3 MIECTH
BBICOKOKAYECTBEHHBIX CTpUraibHbix MamuHok MCVY-200, mpeoOpa3oBarenss 4actoTel Toka MDO-
9403, ToursibHOTO ammapata TA-1 1 IepeHOCHON AJIEKTPUUCSCKOMN CETH.

[IpeoOpa3oBarenb 4aCTOTBHI TOKA CIYKUT Ul MPpeoOpa3oBaHus Tpex(a3HOTro TOKa 4acTOTON
50 I'n manpsokennem 380/220 B B mepemenHsblii Tpex(asHblii TOK moBbiieHHoM acToTel 200 '
HanpspkenueM 36 B.

TounnbHbIN arperaT MPUMEHSIOT IS 3aTOUYKH PEXYIINX Map CTPUTaIbHBIX MAITUHOK.

[lepeHocHast »nekTpuyecKas CeTh IMpeJHa3HaueHa /I Tepefadd  dJISKTPOIHEPTHu  OT
npeoOpa3oBareiss TOKa K CTPUTATbHBIM MAIIMHKAM, YTO TO3BOJISIET HUCIOIB30BaTh arperar B
MACTOUIIHBIX YCIOBHSX.

CoenuHeHrne CceTH CO IIHYpaMH THTAHHUS MAaIIMHOK OCYIIECTBISIETCS uepe3 IIecTh
pacrpenenuTebHBIX KOPOOOK.

OOcmy>KUBaIOT arperaT HaJaJA4yuK, MIeCTh CTPUTANICH, TISITh pa0OYUX U TOUMIIBIIUK.

Dnekrpoctpuranbubiii arperat DCA-12/200 ciyXUT Ui CTPHXKKH OBEIl B XO3SHCTBAaxX C
norosioBbeM A0 10 ThicSY )KUBOTHBIX.

B cocraB arperara BXoJT Te e cOOpOYHBbIC euHUIIbI, 4To U B arperatr DCA-6/200, Tonbko
YHCIIO BbICOKOYACTOTHBIX MammHok MCVY-200 nmoBemeno 10 12 u BMecTo mpeoOpazoBaTens
gacToThl Toka M2-9403 nmocrasnen N2-9401.

OnexrpoctpuransHbiii arperat CA/200A takke umeeT 12 BHICOKOYACTOTHBIX CTPUTATBbHBIX
MAIIIMHOK, CTATHYECKUI (heppOMarHuTHBIN peoOpa3oBaTellb YaCTOTHI TOKA, MoayaBTOMaT 3 (puc. 2
) U 3aTOYKH PEXYIIUX map, mHypbl 11 mMUTaHUsS MaNIMHOK, JCKTPUYECKYIO CETh /, KPIOKH O,
3azemiuTeb 1 ¢ mpoBomom 2. K ToumiibHOMY arperaTy u mpeoOpa3oBaTelto TOKa UMEIOTCS OTBOIBI
4.

OTcyTcTBHE BpaIIAONIUXCs JeTaleldl B IMpeoOpa3oBaTelsiXx TOKa 3TOTO THMA TO3BOJISET
MOBBICUTh HAJECKHOCTh paboThl arperara. CTymeHYartass peryJdpoBKa BXOJHOTO HAIPSHKCHUS B
npeoOpa3oBarele Mo3BOISIET MOAICPKUBATh HY)KHOE HANpsHKEHHE B CETH 0€3 OCTAHOBKH IpoIecca
CTPUKKHU.

Hanwume mTEeKepHBIX pa3beMOB B CETH JIa€T BO3MOXHOCTH OBICTPO TIOJCOCTUHATH U
OTCOEIUHSATH CTPUTATBHBIE MAIIMHKHA U TPE0Opa3oBaTeNb /IS 3aMEHBI.
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Inekmpocmpuzanvuviii  azpecam ICA-1/200 npenanasHayeH Ui CTPUXKKH OBEIl B
HMHIUBUIYaTbHBIX X035SHCTBAX M OTapax Ha CeMEHHOM mojpsze. B cocTaB ero BXOAAT CTpUTaIbHAsI
mammake MCVY-200, mpeoOpa3oBaTelib 4acTOThI TOKA
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Puc. 3 Cxema snextpoctpuransroro arperata 9CA-12/200A:
1 - 3a3emuuTech: 2 - 3a3eMJISIONINI TPOBOJ; 3 - MOJTyaBTOMAT JIIs 3aTOYKH pexkymmid map [13H-60;
4 - OTBOJ K TOYWJIBHOMY ammapaTy; S - cTpuraibHasg mamumaHka MCVY-200: 6 - xprook; 7 -
JJIEKTpHUECKasl ceTh, 8 - myckatenmb; 9 - OTBOA K mpeoOpas3oBaremo dYacToTel Toka; 10 -
npeoOpa3oBareslb YacTOThl ToKa; 11 - mHyp nuTanus

I[MYCP-0,25-36-200 r mHyp mnuTaHus c pos3eTkoi. IIpeoOpazoBaTens NOAKIIOYAIOT K CETH
MIEPEMEHHOTO TOKa 4acToToi 58 'l m Hanpsbkennem 228 B. Ilpu 3Tom omHOda3HOE HaNpsOKEHHE
npeobpasyercs B Tpex(azHoe
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TounnbHslit arperat TA-1 npenHazHadeH Ui 3aTOUYKH PEKYIIUX Map CTPUTAIBHBIX MAIIMHOK
OH cocTouT u3 Tpex(pa3HOro ACHHXPOHHOIO KOPOTKO3aMKHYTOI'O 3JIEKTPOABUraTeNsl U CTAHUHBI.

Jlnst ynepKaHusl HAXKIa4HOM IIACThl CIIYXKaT KOJIbLIEBbIE KAHABKM, Hape3aHHbIC HAa AUCKe J(uck
3aKpBIT YYI'YHHBIM 3aLIUTHBIM KOXYXOM JepxaTeib coeAMHeH ¢ Tsaroil Ha xopmyce nepxkaresns
MMEIOTCS JIBa IUTHIPs, HA KOTOPBIE MIPU 3aTOYKE HAJAEBAIOT HOX MM rpedeHky JIuamerp aucka 358
MM, 4acToTa BpamieHus aucka 1488 muH-~, momHocTs 8 4 kBT, macca 158 kr.

HoBoonounsrii anmapat JIAC - 358 nmpenHasHaueH A 3aTOYKH M JTOBOJKU PEXKYIIUX IMMap, a
TaK»e BOCCTAHOBJIEHUs pabO4YMX MMOBEPXHOCTEN 3aTOYHBIX JUCKOB IIyTEM HUX HPOTOYKH U HaPE3KH.
OH COCTOUT U3 3aTOYHOTO JUCKA U CymmopT (puc. 4).

Puc. 4 JloBomounsiit anmapat JJAC-350:
1 — Tara cnepxatenem, 2 — 3aTOYHBINA TUCK, 3 — OONTHI JUIsl KPETUICHHS pe3lia I MPaBKU JUCKa, 4 —
phluar Jisi BKJIIOYEHHUS CYNNOpTa ISl MPaBKU JIMCKAa, 5 — pblYar M3MEHEHUs] CKOPOCTH MOJAauu
pesua, 6 — ctanuHa, 7 — KOPbITO, 8 — CYNIOPT, 9 — BUHT oAa4M pe3na

INOATI'OTOBKA K PABOTE
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1. YcranoBure arperaT B 4HMCTOM, XOPOILIO OCBELIEHHOM M IPOBETPUBAEMOM MECTE, K
KOTOPOMY IOJIBEJICHA 3JIEKTPUUECKast SHEPTHUsl.

2. J1o Havyana pabOTbl MOHTHPYEMBIN arperar JOKEH ObITh PACKOHCEPBUPOBAH.

3. Tlocne packoHCepBUPOBaHHUS arperara HEOOXOAUMO TMPOU3BECTH BHEUIHHI OCMOTp C
LETbI0 TPOBEPKH BUJUMBIX MOBPEXKJICHUM, MOTYIIUX BO3HUKHYTh IPU TPAHCIOPTHUPOBKE U
XpaHEHUH.

4. Tlepen mNOJICOEOMHEHHWEM MAIIMHKH K IpeoOpa3oBaTeiio HEOOXOJMMO IPOBEPHUTH
JIETKOCTh BpalIeHHs Bajla POTOpa JIEKTpoABUraTess. J{Js 3Toil 1enu B KOKyXe UMeeTcs OTBEPCTHE
JUIsL TOCTYTa OTBEPTKOM K IUIMILY Ha Bajly poTopa. J|BuKeHue JOKHO OBITh IIaBHBIM, 0€3 CTYKa U
3aceIaHuM.

5. PerynupoBka I0JI0KEHHsI pblyara OCyUIECTBIIAETCSA MOAbEMOM MM OIIyCKaHUEM LIEHTpa
BpallleHUs HACTOJbKO, YTOOBI POJIMK B CBOEM BEPXHEM IOJOXKEHHH BBICTYIAT U3 XBOCTOBOI 4acTH
pelyara He Oosiee oxHON Tpetu auamerpa (4 mwm, puc. 5). Ilpu perymupoBaHuH HEOOXOIMMO
ocnabuth raiiky CcHelHalbHYI0 U, YIEpKuBas €€ KIIOUOM, OTBEPTKOM, 3aKpydyuBaThb WU
OTKpYYMBaTh IIEHTP BpAalllEHUs, PEryJupys IOJOKEHUE pblyara Tak, 4TOObl OH 3aHUMAl
BBIIIICONMCAHHOE TOJOXKEHUE. Y CTAaHOBKY POJIMKA B KpaiiHee BepXHee MOJOXKEHHE OCYHIECTBIIATH
IIOBOPOTOM BaJia JIEKTPOABUTaTENSI OTBEPTKOM.

6. YcTaHoBKa pexylei mapsi:

Pexymue kpomku 3yObeB HOXA, NMPU ABUKEHUH, HE JOJDKHBI BBIXOJUTH 3a IPEAEIbI
rpebeHku. PaccrosiHre OT KOHIIA 3aX0IHOM 4acTu rpeOeHKH 0 HOXKa JOKHO COCTaBIATh 1 - 2 MM
(puc. 6). Ecnu paccrosinue He BbIACPIKaHO, TO HEOOXOIUMO OCIIAa0UTh BUHTHI TPEOCHKH U CMECTUTh
€€ JI0 TOJIOXKEHHSI, IPH KOTOPOM HOX HE BBIXOJAUT 3a Mpejeiibl rpedeHku (puc. 7), a 3aTeM MPOYHO
3aKpENUTh €€ BUHTAMH.

UroObl obecreyuTh HOPMaJbHBIA MPUKUM HOXKa K rpeOeHKe, HEeoOXOAMMO Bpallarh
HaXUMHYIO TaiiKy 10 COCTOSIHMSI, IIPM KOTOPOM MOKHO BPYHYHYIO NEPEBOJUTH pblUar M3 OJHOTO
KpaifHero COCTOSIHUS B IPYTOE.

7. Ilyck MalMHKYU MpH cJ1a0OM HAa)KaTUH JIAIIOK HAa HOXK KaTErOpHUYECKU 3alpeniaercs, T. K.
3TO MOKET IPUBECTHU K BBUIETY HOXKA U TPABMHUPOBAThH CTPUTATIS.

8. Ilocrme oKOHYaHHMS MOHTa)Ka IMPOU3BOAMTCS IMYCK C LENBI0 TPOBEPKH TOTOBHOCTH
arperata Kk pabote. I[Ipu onmpoOoBaHMM MalIMHKY HEOOXOAMMO 00s3aTENbHO AEp)KaTh B PyKe BO
n30exaHue MoJIOMOK WJIM TPaBMUPOBAHUS OKPYKAOLIUX.

9. Ilepen monmaveit JIEKTPOIHEPTUN B CETh arperara TymMOJep JOJKEH ObITh 00s3aTeIbHO
BBIKJTIOYEH.
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BbICTABKA HOXA
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Toabussro - Henpabisske

Puc. 7
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BO3MOHBIE HEUCITPABHOCTHU
N METOJbI UX YCTPAHEHUA

Tabnuna
HewucnpaBHocTh Mertoibl ycTpaHeHus, [Ipumensiemblii [Ipumeuanue
BHEIIIHEE MTPOSIBJICHUE HE0OXOMMBIE WHCTPYMEHT U
PEryJIMPOBKHU M HCTIBITAHUS MPUHA]JICKHOCTH

IIpu BrirOYeHMM B
ceTb IpeoOpa3oBareb

3aMEHUTH BCTaBKY
maskyto BII2b — 3A puc.

He pabdotaet. He roput 1, puc. 2
CUTHAJIbHAs JIaMIIa
IIpu BKIrOYeHUH | [IpoBeputs KOHTakThl | OTBepTKa TpoiHas
IOBUTaTeIb TyIUT, HO | COEOUHECHMM.
He paboTaer
DneKTpoaBUTaTEID OcTaHOBUTH MaIINHKY, OTtBepTKa TpoiiHas
MAaIIMHKU CWJIBHO | IDOBEPHYTh  OTBEPTKOMH. | KIIIOY YHUBEPCAJIBbHBIN
rpeercs Ecimmn 3acIaHue

qyBCTBYETCH, MAalIMHKY

OTpETyJINpPOBaTh.

Ocnabuts HaXUM

HaXUMHOM TaiiKoil.
Mammunka pabotaer ¢ | OTperyaupoBarb To xe
O0JIBIITNM LIIyMOM | IIOJIO)KEHUE  pblyara ¢
CTYYHUT IIOMOUIBIO LIEHTpA

BpallleHus
MammuHzka maoxo | IloaTsaHyTh HAXKUMHYIO To xe
cpe3aer uiaM  pBeT | raiiky. CHITb U 3aTOUYUTH

epcTh (BBICOKHIA cpe3
ITOJIOCHI pazHoOU
BBICOTHI)

rpebeHKY U HOX

YcTaHOBUTH TPEOCHKY Tak,
4TOOBI HOXK HE JTOXOIMI Ha
1 - 2 MM [0 KOHIA
3aXO0JIHOM 4yacTH rpeOeHKH
1 TIOJIHOCTBIO TEPEKPbIBAI
BCE €€ PeXYIINE KPOMKH

OTBepTKa TpoiiHas

CrpuranbHas ToJ0B Ka
CUJIBHO I'PeeTCs

OtperynupoBarb  ycuiue
HaXKaTUA HOXa Ha
rpeOeHKYy. Pazobpats
TOJIOBKY, YIQJIUTh TIPA3b,
coOpaTh U cMa3aTh

OTtBepTKa TpoiiHas,
KJII0Y YHUBEPCAJIbHBIN

MeToanka pacyeTa MAIIMHHON CTPUKKHU OBell.

HNcxonHpIMUA JTaHHBIMM I pacyera sBJSETCS OpPraHU3alMOHHO-TEXHUYECKHE YCIOBUSA
(MHAVMBUYaTbHO WJIM TATOYHBIA METOJ CTPUKKH), KOHCTPYKTHMBHO TEXHHUYECKAs XapaKTEPUCTHUKA
CTpUTATFHONW MAIMHKU (METOAMKA 3axBaTa TPeOCHKH, CKOPOCTh MEpPEeMEIICHHUS HOXKa, YHUCIO
JIBOMHBIX X0JI0OB JBYXIIJICYEBOTO phluara u T. J1.) IpodeccuoHaIbHbIC KaueCTBa CTPUTAJIS.
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Tak B opeHOyprckoit obmactu HanboJiee paclpoOCTPaHEHHBIMHU SIBIISIOTCS METOJ CTPHIKKH,
rzie KJacCU(pULUUPOBAaHHBIN CTPUTAb IOMUMO OCHOBHBIX BBIIIOJIHSET BCIIOMOTaTEIbHbIE ONEpallty,
He TpeOyroumii KBaTM(PUUUPOBAHHOTO TPyAd, YTO MPUBOJUT K OONBIIMM  (PU3HUECKUM
HaNpsHKEHUAM U HU3KOH MPOU3BOJUTEIBHOCTH.

TexHOJIOrHYeCKHUl IPOLECC CTPUKKON OBIBI COCTOUT U3 CIEAYIOIIMX OIepalui: JOBIIA U
10Jja4a OBIIBI K MECTY CTPHXKKH, (HKcalus Ha paboyeM MecTe, HEIOCPEICTBEHHO CHATHE PyHa U
oOCITy)KMBaHUE CTpUTATbHOM MammHKH. OOmee BpeMs 3aTpaueHHOE Ha CTPUIKKY OBIIBI
MHAUBUYAIbHBIM MeToZioM T onpenensercs Tak:

Toztc+ts+tw*BjC (1)

rae t=300...500c- Bpemst BBIIIOJIHEHNUS OTlEpaLiil HEITOCPEICTBEHHO
CTPHKKH OBIIBI.
tB= 44...67 ¢ - 3aTpaThl BpEMEHM Ha BBINOJHEHME BCIIOMOTAaTeNbHBIX onepamuii (1™ =
120c).
tro - BpEeMS TEXHHUYECKOTO OOCITYy)KUBAaHHMS CTPUTAIBHON MAIIMHKH (OYHCTKAa OT TPS3H,
JKUPOIIOTa, cMa3Ka u T. 1.) ty, =55...57 c.
= 0,4..0,7 - ko3 punmeHT yIUTHIBAIOMNN CTOWKOCTD PEXYILEH Maphl, ONMPEISIISTIONIIICS
OTHOIIIEHHEM YHCIIa 3aMEH PEXYLIMX Map M3 K KOJHUYECTBY OBEI[ Tc, CTPMIKEHHBIX NPH MOMOIIN
PEeXYIINX Tap.
m,
p=m,
OTOT KO3(GHUIMEHT 3aBUCUT OT MEXAaHMYECKOTO KayecTBa MaTepualia, HOKa U TpeOCHKH,
KayecTBa MEPCTH (HAJTMIUe KUPOIIOTa, CTEIICHH 3arpsi3HEHUS | T. 11.),
a Takke OT NMPO(eCCHOHATBHOTO MAacTepCTBAa CTPHUTalsl (MCKIIOYEHHUS XOJOCTOH pabdOThI
PEXYIIUX Tap, YUCIIA XOJIOCTHIX XOJIOB U T. 11.).
JleficTBuTeNnbHOE (MCTUHHOE) BPEMsI CHATHE pyHAa C MOBEPXHOCTU KOXH OBIIBI 3aBUCHT OT
psina pakToOpoOB, KaK OTMEYAJIOCh paHHEE, U MOXKET OBITh OTPEIEICHO U3 BEIPAKECHUS
Fo * 10°
.= Bu*Ve*a * o +tx, C

rae o - momans Tena OBLEL, M.

B, - pacueTHsbIi 3aXBaT CTpUTaIbHON MalIMHKY (IIUprHa rpedeHkr) Bm - 77 MM u 57 mm.

ap = 0,5..0,92 - xo3pdunueHT HCroNbp30BaHUS AKTHBHOW YacTH TPeOSHKU (OIBITHBIN
CTpHUTallb OCTABIISET AJSl KOHTPOJIS HE UCTIOIB30BaHHO 1... 1,5 3y06a).

V. =0,47...0,63 - ckopocTh moga4n (IepeMENIECHHS IO TETY OBIbI) CTPUTAIBHON MalIMHKH,
Mm/c.

[Ipu cTpuskke 0THOM OBIIBI ¢ pacueTHOU ckopocThio V. = 0,63 M/c, 00pa3yeTcst BCEro JUIIh
3 r. ceuku. O1HaKO, P CHIXKEHUH CKOPOCTH nepemenieHus 1o 0,45 M/c Macca CeUKu yBEIMUMIIACh
Ha 60%, T. €. TOCTHIJIA IIOYTH 5 T.

[Ipu cymiecTBYIOIIMX TE€OMETPUYECKUX pa3Mepax pexylUX Map M KOHCTPYKTHBHO-
TEXHOJIOTHYECKIX XapaKTEPUCTHK CAMUX MAIIMHOK MPOAOJBHBIA OTTHO OyleT MUHHMAIbHBIM HITH
MOYTH PaBeH HYJIO, €CJIM CKOPOCTh NEpEMEICHNs] MAIIMHKH Y, OTpaHU4YHTh 3HaueHueM 0,7 m/c.

az =0,6...0,8 - KO3pPUIHEHT YINTHIBAIONINI PEAUTHHYIO CKOPOCTh MTEPEMEIICHUS MAIIMHKH
Ha OTJENbHBIX yUacTKax Tena.

tx=g * c - 3aTpaThl BpeMEHHN Ha MPOU3BEIECHHE XOJOCTHIX XOIO0B (IIepeMeIIeHIEe MAITHHKH
JUIs1 BBIIIOJTHEHUE MTOCIIETYIOLINX POXO/IOB).

g - cpenHee BpemMsi XojocTtoro xozaa, paBHoe 0,75... 1,0 c¢. (y HEONBITHBIX CTPUTAIEH OHO
cocrasnusger 1,5...2,0 c).

c - YHCII0 XOJOCTBIX XOJIOB. Habmronenusmu YCTaHOBIIEHO, 91O
BBICOKOKBAIM()UIIUPOBAHHBIN CTpUTalb OCTpUraer omer 3a 55...60 pabo4yux XOIO0B, CTPUTaJb
HU3KOW KBANM(UKAIMK MPU CTPUXKKU oAHOM oBIbI AenaeT 180...210 pabouux xomoB. Ob1iee Bpemst
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Ha CTPUKKY OJIHOM OBLIBI M TPOU3BOAUTEIBLHOCTD TPY/la CTPUTAJISE MOKHO BBIPa3UTh YPABHEHUSIMU 3
u4.
Fo * 10°
To= By * V. * aja, +t,+tB+tro* 3 (3)

Wc= 3600*Bm*Vc*a;*a*Kr
[Fo*10%+(Bm*Vc*a *ay)* (s +, *B)]
rae K; - koagdunuent kmaccaoctu crpurais, K, =0,5... 1,5.
[TorpebHOE KOMUYECTBO CTPUTAJICH, U COOTBETCTBEHHOE YHCIO M pabodmx MECT MOKHO
ONpPEICNIUTh U3 YKciia oTap B xo3saicTBe I, ; moroysioBbst OHOM OTApkI My , YUCia AHEH CTpUKKU T ,
MPOJOIDKUTETLHOCTH Pa0OThI CTPUTATILHOTO ITYHKTA B ICHb 4.

m*ni+my*ny+...mj*n; m; * n;

M= T*Tg*Wc = TH*Ty*We ,gei (5)

T, "™=10...15m0m, T, "*=20mn; Ty= 8 nim 16 yac

[Ipou3BOAMTENLHOCTE ~ TPYyAa  CTpUTAlef  3HAUWTENLHO  BO3pPACTaeT,  €CIH

HeKBaJ'II/I(bI/II_[I/IpOBaHHYIO pa60Ty JIOBJIM M IIOJa4YH OBIBI K pa60quy MECTY 6y,HYT BBIIIOJIHATD
noaaBaJIbIIUKHU T, KOJIMYCCTBO KOTOPBIX MOKHO OIPCACINTE U3 BBIPAKCHUA 6.

rm > Mc*Wc*th 1,
3600 , 1€l

1 m > Mc*Wc
W, (6)

e

W, - HpOI/ISBOI[I/ITeLJII)HOCTI) Tpy/ia IMoIaBaIbIMKA OBEIL, T0J1/9ac.

t, - Bpems JIOBJIM M MIOAAYU OBLIBI K MECTY CTPUXKKH, C, 1, =45.. .60 c.

T n- KO3 PHUIMCHT UCIIOBL30BaHUs pabodero BpeMeHH moaBayibimka, T = 0,7...0,75.

[Ipu oTCcyTcTBUM CpEACTB MEXaHU3aUUU [JIsi TPAHCHOPTUPOBKU PYH, KOJUYECTBO
OTHOCYMKOB PYH olpezesnsercs no Gopmyne:

Mc*We*tor*tor Mc*We

m o= 3600 = W gt

tor = 60..90 ¢ HOpMaTHBHOE BpeMsi Ha OTHOC OJHOIO pyHa OT pabodero Mmecra
CTpUTrajs K y4eTuuKy (1Ji B3BEIINBAaHUS U KIIACCUPOBKH).

ot 0,7...0,8 - K03 PUIMEHT HCIIOIB30BaHKs padOYEr0 BPEMEHH OTHOCYUKOM PYH.

[Tpu oTpeieNIeHuI YHCIIEHHOCTH 00CITyKMBAIOIIETO nepcoHana clenyer
PYKOBOJICTBOBATbCSI TAKUMHU CPEIHUMHU JaHHBIMHU: KJIACCHPOBIIUKA IMIEPCTH (C MOMOITHHUKOM)
30...40 ¢ Ha 01HO pYyHO; TouMIbIMKaA pexymux mnap - 90...I10 ¢ Ha ogHy napy, ciecaps-HajiaIquKka
- 135... 150 ¢ Ha onuH BBI30B. B 3TOM ciyuae oJIMH MOAABANBIINK, KaK U clecapb-HaJaauyuK, MOXKET
00CITykUTbh 10 16 cTpuraiei, u TOUMIBLIUK PEXYIIUX Map A0 15 crpuranei.

B 3akmroueHun cneayer 3amMeTHTh, UYTO MNPOU3BOJAUTEIBHOCTh TPyAa HAa CTPUTAIBHOM
MyHKTEe MPHU pa3leleHUHd TPYAOBBIX IpoueccoB (omepamuii) He Bcerga 3(@exTuBHA, TaK Kak
YBEJIMYEHHE KOJIMYECTBA OCHOBHBIX CTpUTAJNCH, NPUBOJUT K VYBEJIMYEHHIO KOJMYECTBA HE
MIPOM3BOJICTBEHHBIX pa0OuYMX, BO3PACTAaHHUIO HE IMPOU3BOAMTEIBHBIX 3aTpaT, BpPEMEHH Ha
TPAHCIIOPTUPOBKY OBELl, pyH LIEPCTH U YBEIUYEHUIO Pa3MEPOB CTPUTATIBHOIO ITYHKTA.

Opranmszanus npouecca MalMHHOW CTPHKKH OBell.

CTpwKKy OBl TOHKOPYHHBIX TIOpOJ TIPOM3BOAST BECHOM WIM B HaJajle JieTa,
rpyOOIIEpCTHBIX TOPOJ - BECHOM M OCeHbl0. KOHKpETHbIE CPOKH CTPHXKKH OIPEACTSIOT B
X035TUCTBE, MTPOIOJDKUTENHHOCTD MpoIiecca CTPKKH J0JbkHA ObITh 10... 15 aneit. K atomy Bpemenn
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HIepCTh TOJDKHA OBITh He MeHee 50 MM JUIMHOH C JKMPOMOTOM, 00ECIIEYMBAIOIIUM €€ MITKOCTh H
JIACTUYHOCTH (ITOPYHEHHAs IEPCTh).

[lepen HauamoM CTPWXKKU JIeNaeTCss pacdeT NOTPEOHOCTH CTPUTATBHON TEXHUKH,
000pyJOBaHUIO, NOTPEOHOCTH B CTpUTraliX M TeXHUYeckoM nepcoHane. Ilocie atoro
COIOCTABJICHUS TUIAH-TPA(QUK 0UEPETHOCTH CTPHUKKHU M MOJIA4M OTap HA CTPUTATIBHBIN MTYHKT.

Crnenyer 3aMeTuTh, 4YTO CHayajlla CTPUTYT MAaTOYHOE IIOTOJIOBBE, 3aTEM MOJIOAHSAK
MPOIIJIOTO T0Ja POXKACHUS, BalyXOB, MAaTOK BECCHHErO STHEHHWsS, M HaKOHEl, OapaHOB-
npousBoauteneil. Ecim B orapax BcTpewaercss Opyleiuie3 MM YacoTKa, TO HX CTPUTYT B
IIOCJIEAHIO0 OYEPEab U B OTJEIbHOM ITOMEILEHUH.

HenocratouyHoe KOJMYECTBO CTpUTajed UM TEXHUYECKOro IEepCoHana, OCOOEHHO
3aTOYHHUKOB PEXYUIUX Map U MAaCTEPOB HAJIAJUMKOB CTPUTAJIbHBIX MAIIMHOK, HY’)KHO CBOEBPEMEHHO
00y4nTh camMbIM 3P(HEKTUBHBIM CIIOCOOOM Y4EOHO-KYpCOBOM KOMOHWHATE MJIM y4e€OHOM LIEHTpE C
OTPBIBOM OT IIPOU3BOJICTBA [0 CHELMAIBHON IPOrpaMMe.

B orpenbHOM 31aHMM (OBYapHE) WM CHELMAIM3MPOBAHHOM YYacTKe 00OpyAOBaTh
cTpuraibhbiii myHKT (puc. II1), obGecneunBaromuii pabounMu MeCTaMM, Kak CTpurajiei, Tak H
00CITy’)KMBAIOIIUK IEPCOHAN COIVIACHO TEXHOJIOTMYECKOIo Ipolecca, TakkKe MpaBWl IMOKApHOM
0€30MaCHOCTH U MPOU3BOJCTBEHHOW CAaHUTAPUU (THTHUCHBI).

Crnenyer OTMETUTb, 4YTO HAa CTPUTAJIBHOM IIYHKTE JIOJDKHBI OBITh KOMHATBHI IS
NEpeoJieBaHUsl W  XpaHEHUs CHELOJEK]bl, KOMHATbl U1 BBIIOJIHEHUS TUTHEHUYECKUX
MEpONPUATHHA, CIeLUaIbHO 000pyIOBaHHbIE MECTa Clecaps-TOYMIbLIMKA PEXYIIUX [ap, MacTepa-
HalaJ4iuKa CTPUraJbHbIX MAIIWHOK. [IpOM3BOACTBEHHBIH YYacTOK [JOJDKEH HUMETh Kak
€CTECTBEHHOE, TaK U MCKYCCTBEHHOE OCBELICHHE JIaMIIaMH HaKaJIMBaHUs, XOPOIIO [IPOBETPUBATHCS,
HO IMOJIHOCTBIO UCKJIFOYUTh HAJIUUNE CKBO3HSAKOB.

C uenbro UCKIIOYEHUS 00€3JIMUYKMU OBl MPU CTPHIKKU HAa CTPUTAIBHOM ITYHKTE JOJKHBI
ObITh 00OpPYIOBaHBI OBYAPHU JUII HE OCTPMIKEHHBIX W OCTPHIKEHHBIX OBEIl IO KOJWYECTBY
paOotatromux crpuraigei. OleHKa KauecTBa CTPUXKKU OBELl IPOU3BOJIUTCS CIELUATUCTaMU
300T€XHUYECKOTO MPOGMISs TOCIe OKOHYAHMS CMEHBI paboThl WM MO0 Mepe HeooxomumocTh. [Ipu
OLIEHKH NMPHUHUMATh BO BHUMAHHUE, YTO KPOME KauecTBa CTPHIKKM, HAa TOBEPXHOCTH Tella KUBOTHOTO
CyMMapHbl€ Iope3bl He JOJKHBI IpeBbImath 30.. .35 MM.

Oger nepen CTPUKKOM NMOJBEPrarOT TOJOAHON BBIIEPKKM HE MeHee 12 4acoB, Tak Kak B
MIPOTUBHOM CIIy4yae OHHU IIJIOXO MEPEHOCAT CTPUKKY U 3arpsA3HSIOT pabouee mecto. J{ns aToro orapy
OB€Il pa3MEILIAIOT B 3aTOHE NEPE]] CTPUTAIBHOM ITYHKTOM U PaBHOMEPHO IPYIIIKAMH PACIPEIEIISIIOT
0 olapkam, u3 pacyera 2...3 4yacoB HeENpepbIBHONW paboThl crpuraieil. bosbiias mioTHOCTH
MIOCTAHOBKH OBEIl HA MyHKTE HEXeJaTelbHa, TaK KaK OHA MPUBOJMUT K CKyYEHHOCTH M YBEIMUYCHHIO
CTPOUTENBHBIX Pa3MEPOB.

B cnyyae HeOnmarompusATHON mOrojie OdYepeqHYI0 OTapy OBEll pa3MellaloT B OIU3U
CTPUTAJILHOIO MYyHKTa Koulape (oBYapHE) WM 1oja HaBecoM. OCTpUKEHHbIE OBILIBI OYEHb CHJIBHO
pearupyroT Ha XOJIOJIHYIO U ChIpyto moroay. [loatomy B mepBblie 2...3 qHS UX JAepxKaT MOOIU30CTH
OT UBOTHOBO/JUYECKUX MOCTPOEK (KOIIap U HABECOB).

[Tocne oOKOHYaHMA CTPUKKU OTapy OBEL] IOABEPralOT CAHUTAPHO-TUTMEHHYECKOMN
00paboTKe MBIIILIKOBUCTBIX COEIMHEHUHN, Kpeo3oyia, CepHOW H3BecTH, (ochopopraHUUecKux
WHCEKTHLIUIOB U T. Jl. B IPOIUIBIBHBIX U MOTPY30YHBIX BaHHAX, a TaKKe JIYIIEBBIX YCTAaHOBKAaX U
OTIIPABJISIIOT O OTBEJIEHHOW Tpacce Ha JieTHHWe mnactouma. CieayeT HANOMHUTh O MOPOYHOM
IPaKTUKEe 00paboTKe KOXKHBIX IOKPOBOB C IIOMOINBIO KpeoJMHA W a’po3ojiei Xiopodoca
HEMOCPEACTBEHHO Ha pabouMx MecTax B CTPUTaIbHOM MYHKTE, YTO MNPUBOAMT K YIYIIBIO U
OTpPAaBJICHUIO KaK JIFOJIeH, TaK U KUBOTHBIX.

[IIepcTe ymakoBsiBaeTcs B kumbl, pazmepamu 600 x 550 x 500, u maccoit ot 95 1o 136 kr.
pa3aesbHO MO KaXKI0MY COPTAMEHTY BO3YIIHO-CYXOM COCTOSIHHIO, I1OCJIE MapKUpPYyeTCs KpacKaMu
WM YEpHUJIAMH, B3BEIIMBAETCS M OTIPABIAETCS B CKJIAJ BPEMEHHOIo XpaHeHus. [l yrmakoBKHU
MPUMEHSIOT CIEUUATBbHYI0 TKaHb (MEUIKOBHHY) C MNSATHKPAaTHOH OOBS3KOM NpoBOJOKOH. TkaHb
OBIBIIYIO B YHOTPEOIEHUIO AJis1 OesI0i OJHOPOIHON IEPCTH UCIIONIb30BaTh 3alpeniaeTcs.
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[Tocne OKOHYaHMS CTPUIKKU OUEPEIHOM OTapbl MECTE€ HAXOXAECHMS OBELl HA CTPUTAIbHOM
MyHKTE (OL[APKH, MPOTOHBI, MPOXOJbI) YUCTATCS, NE3UH(PUUUPYIOTCS C MOMOIIBI0 PYYHBIX MU
MOOWJIBHBIX J€3MH(QUUIMPOBAHHBIX arperaroB. llocie mpoBeTpUBaHUS WIM MPOCYUIMBAHUSA
MOMEIEeHUs (CTPUTaTILHOTO MMYHKTA) JAeTCsl pa3pelleHre Ha MOCTAaHOBKY CJEIYIOIIeH OTaphl.
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I/ICXOIIHLIe JAHHBIC

Bapuant |[ToronoBee |KBaymduka- ['pyminb Cnoco6  |Mammnku |CkopocCts |[Lmomans [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 |OBreMaTKu: 15 gueit 8
2 3000 TeNbHAs :OBLIEBOJYE |CTEl- 77b 1,1-18 16
3 3000 cku 40 %, JJaKax ﬂpKI/I 12
spku 30 %, 0,9..1,3
4 5000 Cpennsis . 8
Banyxu 15 Banyxu:
S 5000 %, OapaHbI- 1,0..15 12
6 5000 MIPOU3BOIUT [IpousBoaut 16
7 6000 enu 15% [Tporpec- IMCVY- 0,7 emu: 2,0...2,6 20 muen 12
8 6000 cuBHas 200 16
9 6000 (AscTpan 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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Pre, I.XI, C aABHMN NVHRT XOROTDYREA FHMUOK
r.CraBponons ( osuck ovmaexe 5000 roxos
c~3 "Oxmopbcxm"j.

I - ornmesesme crpmexm osen, II = YY80TOK yJeTa o

B3pemusaHRA pyHa, Wl -~ nadoparopmn, IV - znadasm

104 KEm mepera, Y,VI - pesneBainy ¢ NVOGBEME
KOMRATaLH
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2.10 JIa6opaTopHas padora 10 (JIP-10). (2 yaca).
Tema: Yemanosku ons kynku osey

2.10.1 Hean pa6oTsl: M3yuynTh KOHCTPYKIMH U MPUHLIUI ASUCTBUSA 0ceBoi KynouyHoi BaHHEI OKB u
YCTQHOBKH CTPYHHOTI'O THIIA CO BCTPEUHBIM MEXaHU3UPOBAHHBIM 3arOHOM.

2.10.2 3apaumn pa6oThI:

1.M3yunth Ha3HAaYeHHE, YCTPOMCTBO M MPUHLMN JeHUCTBUS oceBoM KymnouHod BaHHbI OKB u
YCTaHOBKHU CTPYWHOI'O THUIIA CO BCTPEYHBIM MEXAHU3UPOBAHHBIM 3arOHOM.

2.0O3HAaKOMUTBCS C TEXHOJIOTUYECKUMH CXEMaMU YCTAaHOBKH.

3.M3yunTh 0COOEHHOCTH IKCIUTYaTAllMH YCTAHOBOK.

4.HauepTuTh TEXHOJIOTMYECKHE CXEMBI U BBIIIOJHUTH OTYET 10 padoTe.

2.10.3 Ilepeuens NpudOPOB, MATEPHUAJIOB, HCIIOJIb3YeMbIX B JIaopaTopHOIi padore:
1. MeToaudeckne MaTepralibl ISl BBITOJIHEHUS JTA0OpaTOPHOM PabOTHI.

2. ITnakatsl.

3. MakeT Kynno4HO! yCTaHOBKH

2.10.4 Onucanue (xoa) padoThI:

OO01ue cBeeHUs 0 AYLIEBbIX M KYMOYHBIX YCTAHOBKAX

Bonbioit sxoHOMUYecKuit yiepOd OBLEBOACTBY HAaHOCHT YE€COTKE, BbI3bIBa€Masi 4Y€COTOYHBIM
KJICIIIOM, MTApa3UTUPYIOIIUM Ha KOKe )KUBOTHOTO. Ha 0oBIax mapasuTHPYIOT Tak)Ke KOIIApHBIE KIIEIIH,
OBEUYbU KPOBOCOCKH, HOCOBOM OBOJI OBEIl, MACHBIE MYKH.

C nedeOHOM M mHpouUIaKTUUECKONW Lenblo 2 pa3a B Toj (BECHOW U OCEHbIO) OBEll
00pabaThIBalOT TEKCAXJIOPAHOKPEOJIMHOBOM MM MHUHEpPAJIbHO-MACIHOM 3MYJIbCHEH MeToaoM
Ky[TaH{sT B CHEIHWaJbHBIX BaHHAX WJIM OINPBICKUBAHHMEM B JYHIEBBIX YCTAaHOBKAX JI0 TIOJIHOTO
HacblmeHuss 1mepctd. OCHOBHBbIE TpeOOBaHUS K CaHUTApHOM 0O0paboTKe OBELl W3JIOXKEHbl B
HNuctpykiun mo Oopb0e ¢ 3a00ieBaHUAMHM  OBEI] MU KO3 YECOTKOM, YTBEPKIEHHOW [ J1aBHBIM
ynpasnenun serepuHapun MCX CCCP 14 nrons 1971 1.

B ycnoBusix, koraa oser; 00padaThIBalOT TOJIBKO MOCIE CTPHKKH (JITTMHA MIEPCTSIHBIX BOJIOKOH
He mpesblmaer 20 MM), LenecooOpa3HO NPUMEHATh CTpyHHBIE (IyIIeBble) YyCTaHOBKH. Ilpum
HE00X0MMOCTH 00pabOTKH HECTPHIKEHHBIX OBEI] CTPOST CTAllMOHAPHBIE KYIOYHbIe BaHHBI. Kymanue
OB€ll B BaHHaX HanboJsee pacpoCTPaHEHO.

Ocnosnvle onepayuu Kynanus: Bnyck otapsl (700-800 rosoB) B 3aroH i HEKyMaHHBIX OBEIl
(mpen3aroH); BIyCK MapTHM OBEI] U3 Ipeja3aroHa B paOouuii 3aroH; CTaJKWBaHUE HapTHH OBEI]
HETIOCPEJICTBEHHO B BaHHY C OSMYJbCHEW WM Ha matdopmy, MONAIONIYI0 X B BaHHY; Mojada B
BaHHY C IOMOUIbIO IJIAT(HOPMBI; BbIIEPKUBAHHE KHBOTHBIX HEOOXOAMMOE BpeMs B AMYIbCUU;
OKYHaHHE WX C TOJIOBOW B SMYJBbCHH, BBHITYCK OBEI] W3 BaHHBl Ha OTCTOWHYIO IUIOMIAJKY; Ha
OTCTOMHOM TUTOMIAAKe 3-5 MUH JJIs1 CTEKaHUs JIUIIHETO pacTBOpPa M BBIITYCK U3 HEe.

Bcnomozamenwnule onepayuu: 3anoqHeHre BaHHBI BOJIOM, MOJOTPEB BOJABI, TPUTOTOBICHHE
MaTOYHOTO PacTBOpa M MoJlaya €ro B BaHHY C BOJOH, MepeMelInBaHue padoyeil sMyIbCHU B BaHHE,
CIIUB OTPabOTaHHOM 3MYJIbCUU, YUCTKA U MOMKA KYITOYHOI'O YCTPOUCTBA.

B mporecce KynaHusi KOHTPOJIUPYIOT TEMIIEPATYpy U KOHLIEHTPAILIMIO aKTUBHOTO BEIECTBA U
SMYJbCUH, CIEAT 32 YpPOBHEM €€ BaHHE, 3a JKCIO3UIMEeN KyMaHWsd M TOJHOTO IOTPYKEHUs,
OTPEeJIENIAI0T CMAaYUBAEMOCTh LIIEPCTHOTO MIOKPOBA.

Jlig KynaHusi OBEIl M MOJIb3YI0 AMYJBCUIO C KOHILIEHTpaluend ramMma-uzoMepa (KOMIOHEHT
rekcaxiopana) B mnpegenax 0,025-0,03 u kpeonuna 0,25-1,5 %. Jns cmemmBaHUs KpPEOJHMHA C
reKcaxJIOpaHOM IPUMEHSIIOT CMECHUTENH, MPOIECcC CMENIMBaHus BenyT npu temmeparype 333-338 K
(60-65°C). Temmeparypa paGoueii SMy/IbCHE B BAHHE IPH KyTTAHHH T0JDKHA OBITH B IIpeenax 293-298
K (20-25°C).

ITo mepe KymaHus SMyJbCHS B BaHHE 3arps3HSETCS W B BaHHE C BBIXOJOM JXHIKOCTH C
OOJIBIIION KOHIIEHTpaIueld n30MepoB ObIcTpo obemusercs. Ee nopmanmmu3zanus nocine kymanus 200-400
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HeocTprkeHHBIX Wi 300-500 CcTprKEeHBIX OBEIl TOOABISIIOT SMYJIBCHIO C YJIBOCHHBIM KOJWYECTBOM
Ne3uH(UIUPYIONTNX CPEICTB.

OcHoBHbBIE 300BeTepUHApHbIE TPeOOBAaHUS K YCTAHOBKE JJISl KyHNaHUS OBEIl. YCTaHOBKH
JOJKHBI 00€CIIeYMBaTh BO3MOKHOCTD MOJTYUYEHUS SMYJILCUU OINPEICICHHBIM MPOIEHTOM COJIEPKaHUS
ramMmma-u3oMepa B npejenax temmeparyp 293-298 K (20-25OC) B ONTUMAJIBHOM 0O0beMe BaHHBI 15-17
m°. BeicoTa cOpaceIBaHus OBell B BaHHY — He Oosee 0,5 M. JITUTENbHOCT PEryIUPyEeMOid SKCITO3UIIUN
KyIaHus He JOJKHA MpeBbImath 60 ¢, MOrpyXeHHUs OBEIl C TOJOBOM B AMYJIbCHIO — 1-2 . YCTaHOBKH
nowkHbl obecrieunBath 100%-Hoe cMaunBaHUe KOKHOTO MokpoBa. OOpaboTKy OBel BCeX MOpoja Ipu
COXpaHEHUHU YUCTOTHI IIEPCTH. Y CHIIME Ha PYKOSTKAxX yrpasiieHus — He oonee 29,4 H (3 kr).

OcHOBHBIE HEAOCTAaTKM KYIMOUHBIX BAaHH — OOJBIIOW pacxXxojd >KUIKOCTHU U XUMHYECKHX
IpernaparoB, HECTAOMIBHOCTh KadecTBA SMYJIbCHH, OTPULATEILHOE BIUSHHE a BOCIIPOU3BOICTBO
OBEII, 3arpsA3HEHHUE OKpYXKaloleld cpeabl oTpaboTaHHON AMynbcuer. OBIla BBIHOCUT W3 BaHHBI 1-2 11
KHUJKOCTU, HO (DaKTHUECKUU PAcXoJl BOABI Ha OAHY TOJIOBY ngBBIH_IaeT 10 1., Tak KaKk 3MYJIbCHIO
HCIOJIL3YIOT TOJIBKO OJUH JieHb. B 00beme smynbenio 18-30 M™ 3a oauH JeHb KymalT He Ooiee 2,5
THIC.. T0JI0B. OTpabOTaHHYIO SMYJIBCHIO €KETHEBHO 3aMEHSIOT HOBOU.

B nymeBbIX ycTaHOBKax HCHOJB3YIOT TE€ K€ 3MYJIbCHH, YTO U B KYNOYHBIX BaHHaX. OBell
OTPBICKUBAIOT CBEPXY U CHU3Y CTPYSIMH dMYJIbCUU B TeUeHUE 1-5 MUH B crielIMaIbHON KaMmepe.

[IpermyIiecTBO AYIIEBBIX YCTAaHOBOK: B 3-5 pa3 MEHBIIE pPAcXOAyeTcsl J>KUIKOCTH U
XUMHYECKHX TMPENapaToB, CTAOUIFHOE KaYeCTBO SMYJIbCHUU, OTCYTCTBYET TPAaBMHPOBAHUE KUBOTHBIX,
pocTasi TEXHOJOTHs O0O0pabOTKM U BO3MOXKHOCTH M3TOTOBIICHUS YCTAHOBOK MEPEIBUKHBIMH.
HenocraTok aymieBbpIX yCTaHOBOK: HE BCEr/la 00E€CIIeUYMBAETCsl KaUeCTBEHHOE MPOMAauyrBaHUE 1LEPCTH,
YTO ONpPEXKENSAET YCIOBHUE UX MPUMEHEHHE ISl 00paOOTKH OBEI] MPEUMYIIECTBEHHO MOCIE CTPUKKH.

[lepenBrKHBIC TYIIEBBIE YCTAHOBKH MO3BOJISIFOT 00padaThIBaTh OBEIl HA MECTaX MAacThOBI, UTO
WCKIIIOYAaeT JallbHUE TMEpPEroHbl U CKOIJICHHE Ha OTACNbHBIX YyYacTKaxX OOJBIIOr0 KOJUYECTBa
KUBOTHBIX. HeOmaromonydHsie ¥ SMU30JUYECKOM OTHOIICHUHM OTaphl HE 3apa)kaloT MPU TEPETroHe
MECTHOCTh M HE MOTYT UMETh B KOHTaKTe C APYTMMHU OTapaMH; KaueCTBO 0OpabOTKU HE HIKE, UeM Y
CTAIlMOHAPHBIX YCTAHOBOK4 B HEKOTOPBIX CIIy4asX HCKIIOYACTCS HEOOXOIUMOCTh CTPOHUTEIbCTBA
JOPOTOCTOSIIINX CTAllMOHAPHBIX KYIMOYHBIX BaHH, €CJIM HCIOJIb30BaTh UX IIOCIE CTPUIKKH OBELl,
pa3mMernasi HeoCPEACTBEHHO Y BBIXOIHBIX BOPOT KOIIAPHI.

OceBasi Kyny4Hasi BAHHA OKB

[Ipeana3znauena st 00pabOTKM OBEI] B BaHHE METOJIOM OKYHAHHUS MX C TOJOBOM B pa3IMuHbIE
pacTBOPBI U AMYIbCUH. J[71s ne3uHdekiuu ¢ nedeOHoil 1 npouIakTUYecKo neasIMu. A Takxke A
OOpBOBI C KOKHO-TIApa3UTAPHBIMU 3a00JICBAaHUSIMU STUX YKUBOTHBIX, OHA 00ECIIEYMBAET KOMITJIEKCHYIO
MEXaHHM3AINI0 BCEX TEXHOJIOTHYECKHUX OMEpalnii, CBSI3aHHBIX C BBIMOJHEHHUEM TaKoi 00pabOoTKH, pH
9TOM HE3aBUCHUMO OT HAJIMYMSI WM OTCYTCTBUS IIEPCTH KOXKHBIA IMOKPOB OBEIl M KO3 TOJIHOCTHIO
CMA4YMBAETC XUMUYECKUMH MperapaTaMu.

YcranoBka OKB (puc. 1) BKiIr04aeT CTpOUTENbHYIO YAaCTh U TEXHOJIOTHUECKOe 000pyI0BaHUE.
CrpoutenbHasi 4acTh COCTOUT W3 3aroHa JUIsi HEKYMAHbBIX OBell, 2, ¢ BopoTamu 1, pabodero 3arona 4 c
BIIYCKHBIMM BOpPOTaMH 3, KyINOYHOM BaHHBI 12 ¢ JByCTBOpYAaTbIMH JBEpKaMmH 11, IBYX OTCTOMHBIX
momaaok 10 u 22 — ¢ orcToMHUKaMU 6 JUIsl BBIIEP>KKU KUBOTHBIX TOCE KyNaHUs U Iuiomanaku 16.
JUTSI TEXHOJIOTHYECKOTO 000PYy/I0BaHUS

B coctaB TexHOIOTHYECKOTO OOOPYIOBaHHS BXOIHUT TOJIKAIOIIAsl TEJeKKa S5, OceBOi
okyHaTenb 20, KoTen-nmpeodpa3oBaTenb 14 ¢ yCTPOWCTBOM JJIsi COKUTAHUS KUIKOTO ToImBa 17 u
TOINIMBHBIM ~ OakoM 15, cmecutrens 18 A/s NPUTOTOBIEHUS TEKCAXJIOPaHO-KPEOIUHOBOTO
KOHIIEHTpaTa, HACOCHAasl CTaHUUs 7 ¢ BOJOMPOBOJHON CUCTEMOM 9.

IIpu BBIOOpE MecTa il pa3MEIIeHUs YCTAaHOBKHU YUYUTHIBAIOT CIEAYIOIIUE OCHOBHBIC
TpeboBaHus. [ pyHT NOKEeH OBbITh IUIOTHBIE BOJOHENPOHUIIAEMbIM. YKJIOH MOBEPXHOCTU HE JOJKEH
npeBBImATh 50, HO GbITH TAKMM, 4TOObI OTPAGOTAHHBI PaGoOUmii PACTBOP M3 BaHHBI 06BeMOM 50 M°
€KECYTOYHO CAMOTEKOM MOT MOCTYNaTh B UMEIOUIYIOCS 3aMKHYTYIO BIAJUHY, OBpar WM B BBIPHITYIO
sIMY, BMECTUMOCTbIO HE MeHee 100 M I'myOuHa 3aneranus TPYHTOBBIX BOJ B BECEHHEE BPEMS JIOJKHA
ObITh HEe MeHee 4 MeCT OT IOBEPXHOCTH 3eMJIM, IUIOIIAJKa JOJKHA HMMETh TapaHTHPOBAHHOE
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BOJIOCHA0KEHHE YCTAaHOBKHW Ha pacuera 6omee 50 M B CyTKH (MIPY HAIAYUU OTKPHITOTO HCTOYHHUKA).
C yderom npenoxpaHEHMsI OT 3arpsi3HEHUsS TIOBEPXHOCTHBIX U TPYHTOBBIX BOJ, a TAK)KE OKPYKAIOLIEH
MECTHOCTH YCTaHOBKAa MOKET OBITb CMOHTHpPOBaHA BOJM3U CTPUTaJIbHOIO MYHKTA, CKOTOMPOTOHHON
Tpacchl, oHaKo B paguyce 800 M OT Hee He JOJKHO OBITh JKUJIBIX UM MPOU3BOICTBEHHBIX TOCTPOEK.

B Havane cTtpouTenbcTBa pPOIOT KOTJIOBAHBI MMOJ BaHHY W OTCTOMHUKM — TpaHIIEU MOJ
¢byHgamMeHT cTeH pabouero 3aroHa, Mpea3aroHa, OTCTOWHBIX IUIOMIAOK, TPAHIICKO I CIMBHOM
TpyGbl M siMy [uisi cGOpa OTPaGOTAHHOrO PAacTBOpPA BMECTHMOCTBIO He MeHee 100 M, eciu Her
3aMKHYTOH BNaJuHBI WM oOBpara. llocie 3eMiHBIX paboOT MPOBOAAT ONalyOOpoyYHBIE PabOTHI,
0eTOHUPYIOT GyHIAMEHTBI, THO ¥ CTEHbI BAHHbBI, OTCTOWHUKOB, TIOJIbI 3aTOHOB U CTPOSIT CTEHBI.

[IpenBaputenbHbIil 3aroH 2, UMEIOUIMNA AUHY 16 M, MMUPUHY Y BXOJAIIUX BOPOT 13 M Uy
pabouero 3arona 5 M, 000py/0BaH JIBYXCTBOPYATHIX M BOPOTAMH IIMPUHON 3 M, OTKPBIBAIOLIMMHUCS
Hapyky. OH MMEeT CIUIOIIHBIE M MPOYHOE OTPaKIECHUE U3 MECTHOIO CTPOUTEIHHOIO MarepHualia
(nepeBsHHOE, OCTOHMPOBAHHOE WJIM KaMEHHAas KJIaJKa) BHICOTOH He MeHee | M, yrpaMOOBaHHBIN
3eMJISIHOM 1101 1 BMematoT otapy osel B 700-800 rosoB u3 pacuera 0.3-0,5 M2/roi.

Pabounii 3aron 4, mmumoilt 21 M W mMPUHONH 5 M TpeAHa3HAYEeH Ui TpUeMa OBEIl U3
MIPEIBAPUTENILHOTO 3aroHa W MPUHYIUTENbHON MEXaHW3WPOBAHHOM Moaayn ux rpynnamu mno 20-35
T'OJIOB TOJIKAIOIIEH TEJIEKKON K KyIIOYHOW BaHHE U CTaJKuBaHUs B Hee. OH COCTOUT U3 OTPaXKIAIONINX
OCTOHHBIX CTEH C YCTAaHOBJIGHHBIM Ha HHMX PEJIbCOBBIM ITyTEM U ToJKawoIied Tenexkku. [lon 3arona
JIeJ1al0T OETOHUPOBAHHBIM, POBHBIM, C YKJIOHOM B cTOpoHy 1:200 nnsi croka BOABI IPHU €ro
MIPOMBIBaHHH.

Crennl 3arona BbicoTOM 1,1 M U mmpunou 0,3 M HU3roTOBJIEHBI U3 MOHOJMTHOTO OETOHA, C
BHYTpPEHHEH CTOPOHBI OHH OIITYKaTypEeHbI U 3a)KeJe3HEeHbl. BHYTpeHHsS 4acTh CTeH, MPUMbBIKAIOIIAs
K BaHHE, MOKpbITA METAJIMYECKHM JIMCTOM Ul YMEHBIIEHUS TPEHUS OBEll 00 HX IOBEPXHOCTb.
Bepxusist yacth creH BbinosiHeHa ¢ yKiIoHOM 0,5 % B cTopoHy BaHHBI. BilyckHbIe BOPOT 3 ¢ MIMPUHON
5 M BBINOJHEHBI JIBYXCTBOPUAaThIMU U OTKPBIBAIOTCS BHYTpPb Ipe/a3aroHa. B 3akpbITOM MOJI0KE€HUU
OHM YCTAHOBJICHBI HENEPNEHAMKYISIPHO HAINPAaBICHUIO JIBUKEHUS TEIEKKH, YTO IIO3BOJISIET IIPH
MTOMOIIH TEJIEKKU 00CYKUBATh BCIO OMOIIb MPEAKYIIOYHOIO 3arOHa.

Ilo BepXy CTEH NPOJNOKEH PEIBCOBBIA MYyTh, IO KOTOPOMY IEPENBUTAECTCA IO BCEW AJIMHE
3aroHa TOJIKAroUIasl TeJeXkKa 5, COCTOAIIAs M3 CBAapHOM paMbl Ha YETHIPEX OMOPHBIX IPOBOJIHBIX
KoJsiecax, MpuBoja. ToJKarOIMKX MableB, CUICHbs onepaTopa U OamnacTHOro suwka. [IpuBon — ot
PEBEPCUBHOIO 3JIEKTPOJIBUTATENsl MOIIHOCTBhIO 3 KBT, uepe3 peayKTop IBYXCKOPOCTHYIO ILIETHYIO
neperady ¥ CUCTEMY JIPYTUX LEMHBIX Iepeay.

Tenexka uMeeT 1Be CKOPOCTH NEpeMEIeHHs] BIIEpe] U Ha3aa: npu padouem xone — 0,25 u npu
xosoctoM — 0,50 m/c. TlepexnoyatoT CKOpPOCTH phIYaroM KyJauKoBOM MYy(ThI LIEMHOTO PeryKTOpa,
M3MEHSIIOT HalpaBJieHME IBUKEHMs Ha KHONKU «Bnepen» mmm «Ha3zan» KHOMOYHOro myckarens.
BepTukanbHO MOABEIIEHHBIE TOJKAOLIME 62 Majblia 3aKpEIIEHbl BIIEPEAN paMbl TEJIEKKN ILIAPHUPHO
TaKk, 4TO TNpHU JBWKEHUU TEJEKKU Brepen (B CTOPOHY BAaHHBI) OHHM CIYIIEHbl B BEPTUKAIBHOE
nonoxkeHuu. [Ipu 3agHeM xozae (B CTOPOHY MPUEMHOIO 3aroHa) M Haes3/la Ha MPEnsTCTBHUE Majblibl
MTOBOPAYMBAIOTCS HA OCU U MOAHUMAIOTCS. [lo0XKeHe OMyIeHHBIX MalbleB PEryIUPYIOT OMOPHBIMU
BUHTaMH. Bo wu30exaHue TpaBMUPOBaHME OBEll HW)KHHE KOHIIBI TOJIKAIOIIMX MaJIbLEB.
3akaHuYMBarOIMIKECs MapooOpa3HbIMU HAKOHEYHUKAMU, JOJDKHBI PAcIioyaraThCsi B OJHOM IUIOCKOCTH.
3a30p MeXAy KOHLAMH MaJIbIEB U II0JIOM, a TAKKE MEXKIY KpalHMMHU MajJblaMU U CTEHAMM 3aroHa
yCTaHaBIIMBAIOT He 6osee 50 MM.

JUid  yBENIWYEHMs] CLEIUIEHUS KOJEC C PpEIbCaMH, a Takke JUIsl  [PeIoTBPALLCHUS
OTPBICKMBAHUS TEJEKKH IPH TOJKAHUM OBEll OaJUIaCTHBIM SAIIUK 3aroHSIOT IeCUYaHO-TPaBUNHOM
CMECBIO.

[lutanue 5neKTPOABUTATENS TEJIEKKH OCYHIECTBISIETCA IO Kabeno, MOJBEIIEHHOMY Ha
3aKMMaxX M KOJIbLIAX K IIPOBOJIOKE, HATSHYTOM HAJ pEIbCOBBIM IIyTE€M. YIIPABISAIOT TEJIECKKOU C
CHUJICHbSI OIIEpaTOpa, pacloyOKEHHOTO Ha Tenexke. [lepemenienne Teaexxku 1mo peabcamMm OrpaHudeHHO
yIOpaMHU y BaHHBI U Y TJIaBHBIX BOPOT.

PaGouuii 3aroH OT BaHHBI OTJAENEH 3allUTHBIMH  MPOPE3UHEHHBIMU  (apTyKaMu
MIO/IBEILICHHBIMA Ha NEPEKJIaAMHE M OTKPBHIBAIOUIMM BaHHY C PacTBOpaM OT OBEIl 10 MOMEHTa MX
cOpaceiBanust. OH IPEMATCTBYET TaKXKe CIIy4aliHOMY BO3BpAIIEHHUIO OBELl U3 BaHHBI B 3aT0H.
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Kymnounas Banna 12 mmuHoW 5 M, mmpuHOM 2,5 M W rayOuHo 1,5 mpencraBiser coboi
MOHOJUTHYIO TE€PMETHUHYIO OCTOHHYIO €MKOCTh C JBYMs OOKOBBIMH TaHIyCaMH MJIsS BBIXOJa
UCKYNaHHBIX OBel. J[HO BaHHBI, UMEIOLIUE TUIPOU3OIISILIUIO, BHIITOJIHEHO ¢ HEOOJIBIIMMH YKIOHOM B
CTOPOHY CIIMBHOU TPYOBI, YII0O)KEHHON B HIDKHUH yroi cteHkH. CIIMBHYIO TpyOy AMaMETPOM HE MEHEe
0,2 M yKJIaIBIBAIOT B TpaHIIEE C YKJIOHOM B HalpaBjeHUU ciuBa 1:25.

B mponmonbHO# CTEHKE BaHHBI CO CTOPOHBI IJIOMIAJKA TEXHOJIOTHYECKOTO 000pY/IOBaHUS U B
OOKOBBIX CTEHKAaX Yy JHa BaHHBI CJieJiaHa Ma3bl, B KOTOPBIX YJIOXKEHBI TPYObl OapOoTepa A moaorpena
pactBopa. Co cTOpoHBI pabodvero 3aroHa 3arnojAjuio B OETOH CTEHKH BaHHBI 3aJ0KEHA JIMHEHKa Tak,
yTo pucka 18,5 M coorBeTcTBYyeT OTMeTKa 0,245 M. BHyTpeHHHE TOBEpPXHOCTH CTEH BaHHBI
LITYKaTypAT LEMEHTHBIM PACTBOPOM U KEJIE3HSAT.

Bobixonbl B OTCTOMHBIE 3aroHbl ¢ 00E€UX CTOPOH BaHHBI MEPEKPHIBAIOTCSA JABYXCTBOPYATHIMU
nBepuaMu 11, OTKpBIBalOTCS W 3aKpbIBAIOTCA OHU IPU TOMOIIM THIPOLMIMHIPOB. JIBepku
WCIIONB3YIOT IS BBIMYCKAa MCKYMaHHBIX OBEI[ M TEpPEeMEIIMBaHUS PAcTBOpa B BAaHHE BO BpEMs
MIPUTOTOBJICHUSI.

Ha niomanke 1uist pa3MenieHusl TEXHOJIOTHYECKOro 000OpyJ0BaHMsI C  IPOTUBOIIOJIOKHOM OT
paboyero 3aroHa CTOPOHBI BaHHBI CMOHTHPOBAaH OKyHaTenb 20 IS MOTPYXKEHHUS OBEIl C TOJIOBOMl B
pabouwmii pactBop. OH COCTOUT M3 CBApHOW TIAT(HOPMBI C HACTWIOM W3 OEpPEe30BBIX, MTyOOBBIX WU
JIMCTBEHHBIX UIAHOK, PaMbl, IPOTUBOBECA U TUJIPOCUCTEMBI C TPUBOIOM.

[Tnardopma, pacnoioXKeHHas 1MOJ BAaHHOH, MOJHOCTBIO TEPEKPHIBAIOT €€ 3epKano. XoJ ee
BBEpX U BHHU3 — 1,2 M. B HM)KHEM I0JI0KEHUH OHA pacnosaraercs Ha 0,45 M Huke Bepxa BaHHbL. Bo
n30exkaHue TPABMHPOBAHUS OBEIl 3a30p MEKIY KpasMu TUIAT(HOPMBI U CTEHKU BaHHBI JJOJDKCH OBIThH
He 6osee 50 mm, ckopocth ciiyckanus — 0,1 mogbema — 0,2 m/c. LllapaupHoe coequHeHue mIaThOpPMBI
C paMmoi, MPUKPEIUICHHOW K OSTOHUPOBAHHOMY OCHOBAHHIO, 00ECIICYMBACT TPU JIBH)KEHUH BBEPX U
BHM3 €€ IOCTOSIHHOE TOPU30HTAJIBbHOE MOJI0XKEHHE.

[Tepemeniaercs maTdopma ¢ MOMOIMIBIO JIBYX THIPOIIIMHIPOB C MPUBOJIHBIM YCTPONCTBOM,
COCTOSAILIMM W3 JJIEKTPOABUTATENS] MOIIHOCTHIO 2,2 kBT, ruaponacoca HII — 10E, 3010THHKOBOTO
pacnpenenuTensi, MacisHoro Oadka, TpyOONpOBOJOB M aBapuiHOro BeHTWISA. K ruapouumnusapam
nmoabeMa U CIYCKaHMM TaTdhopMa Maclio MOAEETCs MO MAaclOMpoBOJaM M IJIAHTaM BBICOKOTO
nasneHus. OT MpUBOJIa OKYHATENS HE3aBUCHMO MPUBOIUTCS B ICUCTBUE THAPOIMINHAPHI IBEPOK TSI
BBIITYCKA U3 BaHHBI.

[IpotuBoBec B Buje fAlMKa ¢ 0amiacToM MpeJHa3HaueH Ajs aBapuiiHoro ciydas. Ecinu B TOT
MOMEHT, KOTJa OBIbI TUIaT(HOPMOI TMOTPY>KEHBI B PACTBOP C TOJOBOM M THAPOCHUCTEMA OTKa3aia,
OTIepaToOp OTKPBHITUEM aBApPUITHOTO BEHTHJISI COpachIBaeT JaBJIEHUE B THUAPOLMIUHIpPAX, MIaTdhopma
moJ JEHUCTBUEM MPOTHBOBECA CaMa IIOJHMMAETCS BBEPX, MO3BOJISII OBLAM  MOIUIBITH HaJ
MTOBEPXHOCTHIO SMYJIbCUU.

VYpaBisitoT OKyHATEIEM C IUIONIAAKU OTNIEpaTopa BaHHBI.

Otrcroiinbie mmomaaku 10 u 22 pasmepom 10x11 npeanasHadeHsl A1l BBIIEPKKU OBELl TOCIE
KynaHusi C ILeJblo cOopa CTEKalolero C HUX pacTBOpa. BeTOHWPOBAHHBI MOHOIUTHBIA IO
IUTONIAJKH JIOJDKEH UMETh YKJIOH B CTOPOHY OTCTOMHHMKOB 6. OTpaKI€HHE TUIOMIAI0K BhICOTOM 1,1 M
nenarT U3 OyroOeToHa, METaNIMYeCKOW CEeTKM WJIM JIPYTHMX MECTHBIX MaTrepuanioB. MOHOIUTHAs
OKAaHTOBKA OTpaXkJAE€HHU BBINOJIHIETCSA BbICOTOM HEe MeHee 10 cm u mmpunoi 20 cm. [1nomaaku umeroT
BOpOTa, OTKPBIBAIOTCS HAPYXKy, Ui BBITyCKa OBEIl B pa3MeIaeMblii PsIOM 3aroH 0e3 TBEepAoro
MOKPBITHUS 1 cOopa U pa3meleHus 00paboTaHHBIX OBELl OJTHOM OTaphbl.

s cOopa cTeKarmero C OBEI[ pacTBOpa TNepe] BaHHOW pACIOJIOKEH TOHHPOBAHHBIN
OTCTOHHHK 6 BMECTHMOCTBIO 1,6 M, MTOKPBITBI CBEPXY pPELIETYATBIM JMCTOM M CBSI3aHHBIA JABYMSI
TpyOamu ¢ BaHHOW. [lo BepxHel TpyOe OTCTOSBIIMIICS PAacTBOP MOCTOSIHHO CIHMBAaeTCsS OOpaTHO B
BaHHY I10 HIDKHEH, CHAO)KeHHOU mMOepHOM 3acmoHKoN. COpackIBaeTCs rpsi3h U3 OTCTOWHUKA B BAHHY
€XKETHEBHO ITOCJIe OKOHYAHUsI Pa0OTHI IPU OUUCTKE.

Bce Texnomorndeckoe obopynoBaHue, 3a MCKIIOUYEHHEM HACOCHOW cCTaHIMHU. Pa3Memniaror Ha
POBHOI momanke 16 pazmepom 6x8 M, 3aCHITaHHON NeCYaHO-TPABUIHOM CMEChIO U yTpaMOOBaHHOIA.
[Tnomanky mocne ycraHoBkH KoTja npeoOpasoBareniss KB-300M oOHOBST orpakIeHHEM U3 MECTHBIX
MaTepHuaoB.
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Ha miomanke, kpoMe kKoTiia — mapoodpazoBatens 14 ¢ TOIIMBHBEIM O0akoM 15 u ycTpoiicTBOM
JUIsL CKUTaHMsl TomuiMBa 17, ycraHoBiieHbl cmecutenb 13, omopa okyHarenss 20, TUApONpPUBOL U
TUJIPOCUIIOBOM pacipeaeIuTeNbHbIN MUT 18.

Cwmecutens 13 nmpenHasHaueH ISl MPUTOTOBIIEHUS IEKCaXJIOpaHOBOro KoHIeHTpara. CocTouT
M3 CBAPHOTO LMIMHAPHYECKOrO 0aKka BMECTHMOCTBIO 0.55 M° C pACIIONOKCHHBIM BHYTPH HETO
O6apboTepoM s MOJOTpPEBa TEPOM IMPUTOTOBISIEMOTO pacTBOpa M MeEIIalkod. Merranka
mpejacTaBisieT co00l BEpTUKAIBHBIM Bal C JIONACThlO, NPUBOJAMMBIA BO BpallleHHE OT
3leKTpoBUrarenss MoutHocThio 0,6 KBT depe3 depBSUHBIA pPeAYKTOp, KIMHOPEMEHHYIO U ILICTHYIO
nepenayn. [1ocKkoibKy HUKHUI MOJUIMITHUK Basia (CKOJIbKEHHS) U3TOTOBIIEH U3 KalpOHA, BKIIIOYATh
IIPOBOJ MOKHO TOJIBKO TMOCIIE 3aJTUBKH B 0aK KUAKOCTU B KonnuyecTBe HE MeHee 10 m. [l xoHTposs
3a TeMIeparypoil B 0ake mpeayCMOTPEH PYYHOH TEPMOMETp, a 32 KOJIMYECTBOM pacTBOpa — MEpHas
JnuHeika. YacToTa BpalieHus JIOAaCTHOTO POTOpa MEIAIKU — 68 MHH .

Koten — mapoo6pa3zoBarens KB-300M obecnieunBaeT nmoxorpes padbouero pactBopa B BaHHe 12
Y MOI0TPEB KOMIIOHEHTOB MPU MPUTOTOBIECHUH MaTOYHOT'O pacTBopa B cMecutene. OH BbIpaOaThIBaeT
1o 400 xr/a meperperoro napa ¢ Temmeparypoii 1o 403 K (130°C) 1 U30BITOYHBIM JaBJICHUEM 10 68,7
klla (0,7 KFC/CMZ), a Takxe HarpeBaer Boay 10 343 K (7OOC) JUTSL TEXHOJIOTHYECKUX HYxk1. PaboTaer
KOTEJl Ha J>KUJIKOM TOIUIMBE (TPAKTOPHBIA KEPOCHH, MU3EIIbHOE WJIM II€YHOE), JUJIi Yero €ro
KOMIUIEKTYI0oT oOopynoBanueM [IIHI-2. B otouume ot KB-300 xoren KB-300M wumeroT
napooOpazoBaresb. TerI000MEHHUK Ul HAarpeBa BOIBI, PETYJIATOP YPOBHS BOABI B KOTJIE, JAaTUYNKU
YpOBHEH, IEHTPOOEKHBIN BOASHONW HACOC, JTFOYOK JIJISl OYUCTKU KOTJIA OT IIJIama, 3JeKTPOKOHTAKTHBIH
MaHOMETp, B3PBIBHBbIC KJAmaHbl. B JMHUI0O TOANMUTKHA BOJABI BCTPOEHHOTO IPOTHBOHAXKUMHOE
MarHutHoe yctpoictso (IIMYVY).

ObopynoBan st cxuraus skuakoro tommBa [IHI-2 17 coctouT M3 NHEBMaTHYECKOM
HU3KOHAIOPHOM TOpEeJKU C 3JeKTpojBurareneM mouHocTtbio 0.6 kBT. Bentunstopom u naT4ukom
mwiameHu. OHO oOecreyrBaeT aBTOMaTHUECKUN WM PyYHOU peXUM pabOThl KOTIIA.

TomnuBHel 6ak 15 BMecTuMocThi0 300 1T yCTaHOBJIEH HA BBICOKUX OIOpax, Onaromaps uemy
torumBo K [THI-2 mocrymaer camorekom. Koten KB-300M mMeer aBTOMAaTH4YeCKYIO 3allUTy OT
BO3HUKHOBEHHMS aBapHilHBIX peXUMOB. Ecnu paBieHHe B KOTJIE MPEBBICUT AOMYCTUMOE, IOracHET
IjaaMsi TOpPEJIKU WM OMYCTUTCA YpOBeHb BOAbL. (O KOTET aBTOMAaTHYECKH OTKIIOYAeTCS OT
3JEKTPOCETH, MPEKPATUTCS 110/1a4a TOIUIMBA K TOPEJIKE U OJHOBPEMEHHO C 3TUM BKJIFOUUTCS CBETOBAs
CUTHaJIM3aLusl.

HacocHas cranuus 7 muist moga4u BOJbI U3 OTKPHITOTO HCTOYHHUKA COCTOUT M3 IEHTPOOESIKHOTO
camoBcachiBatomiero Hacoca CI[JI-00, ycranoBieHHOTO Ha 0011Iel pame ¢ AIeKTpoaBurareiem 5,5 kBt
1 3a00pHOTO pyKaBa ¢ 00paTHRIM KiamaHoM. OHa obecriednBaeT 3a00p BOJBI C TTYOUHBI 5 M, BBICOTY
Haropa 70 30 M u pa3BHBaeT MPOU3BOAUTENIBHOCTH 6,7 yi/c. CucTteMa BOJOMPOBOJOB CIYXKHUT IS
MO/IayMl XOJIOJHOM BOJBI B 3aKYMOYHYIO BaHHY, B KOTeEN-apooOpa3zoBaTeib W OpaHACIONT yIst
OYMCTKH IUIOMA0K M ycTaHOBKH. ['opstyas Boga m3 KB-300M monamaercs B cMecuTenb. a map B
0apOoTephl KYMOYHOW BaHHBI U CMECUTEIIS.

[Ipy OTCYTCTBUH OTKPBITOTO WCTOYHHKA BOJBI MPUMEHSIOT YCTAaHOBKH, BOJY W3 IIAXTHOTO
KoJoa1a, OypoBOW CKBaXMHBI WM WCIONB3YIOT TNPUBO3HYIO BOAY. Pa3MecTWB YCTaHOBKY Ha
KOMIUIEKCE, €€ 3allUThIBaIOT BOJOM U3 BOJONPOBO/IA.

DnexTpoobopynoBaHue OO0ecleuynBaeT TMPHUBOJ BCEX arperaToB yCTaHOBKHU, a TaKXkKe
aBTOMATUYECKUN pEXuUM paldoThl KoTia-napoodpaszoBatend. OHO COCTOMT M3 ACHHXPOHHBIX
Tpex(da3HbIX DSJEKTPOJBUTATENECH MPUBOAOB, IMYCKOBOH W KOHTPOJIbHOHM ammapaTypsl. [luTtanue
AIEKTPOOOOPYIOBAHHUE — OT CHJIOBOTO PAaCHpEIeTUTEIHHOTO MHTa 18 ¢ pyOMIEHUKOM Ha BBOJIE.

VYIpaBisitOT TONKAKOIIEH TEIEKKON, CMECUTENEeM, THAPONPUBOAOM IMPU KHOMOYHBIX MOCTOB.
VYCcTaHOBNEHHBIX Ha J3THX arperatax, HAaCOCHOM CTaHIMEl — KHOMOYHBIM IOCTOM Ha CHIJIOBOM
pacmipeenuTebHOM HIUTE, JIEKTPOooO0OpyI0BaHEeM KoTie-iapoodpazoBarens KB-300M — ¢ mynbTa
yIpaBieHUs, paCIOI0KEHHOTO HETTOCPECTBEHHO Y KOTJA.

CHa0XarT YCTaHOBKY OJJIGKTPODHEPTHEW OT JHHHUH JJeKTpornepenad Tpex(dasHoro ToKa
HanpspbkeHreM 380-220 B unu oT nepeaBHUKHOM JIEKTPOCTAHIIMKA MOIIHOCTRIO He MeHee 18 kBT. [1pu
WCIOJIb30BAaHUU TIEPEBIKHON SJIEKTPOCTAHIIMHM €€ PacIoiaraloT BAANM OT YCTAHOBKH TaK, YTOOBI
IIyM OT JBUTaTejsl BHYTPEHHErO CropaHus He OTmyruBai osell. Jlis 3amuThl 00CTy>KUBAIOLIETO
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MEepPCOHANA U KUBOTHBIX OT MOJOXKEHHS JEKTPUUECKUM TOKOM BCE€ METaNINYECKHE MOTOKOBEAYIIHE
4acTH IJIEKTPOYCTaHOBOK M Merauinueckue KoHCTpykiuu OKB. Koropeie Moryr okxazaTbcsi mon
TOKOM HaJIeHO 3a3€MIISIOT; KOPITYC CHUJIOBOTO PAaclpeAeTUTEeNIbHOTO IUTa — Yepe3 paMmy OKyHaTess
Ha CaMBHYIO TpyOy BaHHblL. OcCTajbHBIE METAJUIOKOHCTPYKIIUH COCOUHSIOT MEXIy co0oi
METAINIMYEeCKUM TpyTKoM. Bcee coemunenust cBapuBaroT. OOIiee CONpOTUBIICHHE 3a3eMIICHUS HE
J0JDKHO mpeBbImath 10. mpu 60IbIIeM COPOTHBICHHH CBAPUBAIOT HCKYCCTBEHHBIN 3a3eMIUTEIbHBIN
KOHTYP.

B mensx HOpManpbHOW OKCIUTyaTallud YCTAaHOBKH €€ 00eCmedmBarOT pe3epByapoM
BMECTHMOCTBIO 25 M JUIsl XpAHEHHUS 3a11aca BOJIbl M eMKOCTb HE MEHee 3 M° Ul XPaHEHHS KPEOJIHHa.
YcTaHOBIEHHOM HA OMOPHI BHICOTOM 1,5 M (4TOOBI 3aIPaBIISITh CMECUTENH CAMOTEKOM).

OKo0JIO YyCTAaHOBKHM CTPOSIT MOACOOHBIE NOMEILIEHUS JIsl XpaHEHMs €3CPEICTB U CHEronasa,
OT/IpIXa MEePCOHANA, ITYHKT OKa3aHus ePBON MEIULIMHCKON TOMOIIIH.

[epen skcrmyaTanueil arperaTbl ¢ MEXaHHYECKUM M THAPABINYECKUM IIPUBOAOM OOKATBHIBAIOT
U PETYIUPYIOT. Y CTaHOBKY TOTOBST K paboTe.

[IpoBepsitoT HanMuue cMa3Ku B PEAyKTOpax, Ha BCEX TPYIIMXCS MOBEPXHOCTAX CMa3blBalOT B
COOTBETCTBHUHM € Tabnuiel cma3ku. [IpoBepstoT MpaBUIbHOCTh HATSHXKEHUS! KIIMHOPEMEHHBIX U LEMTHBIX
nepesiay, HaJe)KHOCTh KPEIJICHUS BCEX JeTajeil.

Ilepen mepBeIM myckoM (B Hauaje Ce30HA KyMaHHs, a TaKXke I0CIe PEMOHTa WU
JUINTEIBHOIO XPaHEHMsI) MPOBOJAT TUAPABINYECKOE UCIIBITAaHUSI KOTi1a-apoodpazosatensa KB-300M.
Jljis  ATOrO 3amoONHSIOT €ro MOJHOCThI0 BOMOM. JloBomaT u3bbITouHOE naBieHue B kotie 68,7 klla,
3aKpbIBAIOT BEHTUJIb U MIPOBEPSIOT HAJMUKUE YTEUKH BOJbI B COEIMHEHUAX WK TpelmunHax. [Ipu Takom
JABJICHUU BbIIECPKUBAIOT 5 MuH. Ecnu naBneHue majnaeT, HaXoAT M YCTPaHSIOT moiaTeku. Ecmu
IBIIGHUE yIEepXKUBaeTcsi, ToO AoBomAT ero no 68.7 xlla. Ilpum sToM naBneHMHM MOIDKHBI CpabOTATh
MpeI0XpaHUTENbHbIEC KIIAMIaHbl U CIIUTh YacTb BOBI.

[Tocne Takoro UCNbITaHUS JUIIHIOK BOAY CIUBAIOT O HOPMAJIbHOIO YPOBHS M MPUCTYNAIOT K
AKCIUTyaTaluu KOTJa.

OOparniatoT BHUMaHHE Ha Ha/IEXKHOCTh 3a3€MJICHHUS BCEX METANIMYECKUX YacTe yCTaHOBKHU.

OOciy)XMBalOT YCTaHOBKY TpU 4YeJlOBEKa: OIepaTrop, TOJKAIOUIMM TeJIeXKH, oreparop-
OKYyHaTelsl U DJIEKTPUK-MEXaHHK. BeTTeXHUK moMoraer omeparopaM MpPUTOTOBISATb MaTOYHBIA U
paGouuii pacTBOpBI, oOOecleunBaeT IOCTOSHHOE NOJJIep)KaHWe B KYNOYHOHW BaHHE pacTBOpa
HE0OXOIMMOM KOHIIEHTpallMM 1O aKTUBHO JEWCTBYIOIIEMY BEIIECTBY, KOHTPOJIHPYET TEMIIEparypy
pabouero pacTBOpa U MOCTOSHHO Ka4yecTBO 00pabOTKH OBEIl.

Oneparop OKyHarenss BKJIIOYAeT HACOCHYIO  CTallMio, 3amoJjiHAeT BOJOM  KOTel-
napooOpazoBaTeib O CPEAHEr0 YPOBHS BOJAOMEPHOIO CTEKJIA, OTKPBIB MPOAYBOUYHBIH BEHTHIIb JJIS
BbIXOAa Bo3ayxa. OH ke 3amojHseT BaHHY A0 OTMETKH 17 M TO MEpHOH JMHelke. B 310 Bpems
OIreparop TEJEeKKHU HAloJIHAET TOIUTMBOM Oak, paszxkuraer ycrpoiuctBo ITHI-2 m obGecneunBaer
rOpeHHe TOIUIMBA C MUHUMAJIbHBIM JIbIMIICHUEM.

[locne 3amonHeHus: BaHHBI BOJAOW €€ MOJOTPEBAlOT 10 Temmeparypsl 293-298 K (20-350C)
octpeiM APM, OTKpbIB €ro mogady W3 Komia B Oapborep BaHHbBL. [Ipum sTOM my3bIppkH mapa,
HaXOJAIIero U3 OTBepcTHs 0apOoTep, HE JOJDKHBI JIOCTUTaTh MOBEPXHOCTH BOJBL: MHap JIOJDKEH
MOJIHOCTBIO KOHJIEHCUPOBATHCS B BOJIE.

TexHosorus NPUrOTOBJIEHUSI CMECUTENS T€KCAXJIOPAaHOKPEOJNHOBOIO KOHIEHTpaTa (FOTOBUT
BETTEXHUK) clieAyromas. B cmecurens dyepe3 BEpXHIOI OTKHUJHYIO KPBIIIKY 3aJMBAIOT KPEOJIHUH U
HarpeBaloT ero 1o Temneparypsl 353-363 K (80-900C), OTKpBIB BEHTHWJIEM IIOAady Iapa u3
KoTJanapooopaszoBatens B 6apbotep cmecutens. [locie 3Toro BKIIOYAIOT 3JIEKTPOABUTATENb PHUBOIA
MEIIAJIKU U MIPU MOCTOSHHOM IEPEMEIIMBAHUU B CMECHUTEND 3aChIIAIOT IEKCAaxJIOpaH U3 pacdera 1,
BECOBas 4acThb Ha 5 yacteil kpeonuHa. [locie MOJHOro pacTBOpEHHUs TeKcaxjopaHa B KPEOJIMHE B
CMecUTelNb A0OBIBAIOT 4 BECOBBIE YacTU Topsyeil BoAbl Temieparypoid He Hmke 343 K (70°C) u Ty
CMECh IePEMEIINBAIOT.

Ilocne monmorpeBa BOJAbI B KYINOYHOW BaHHE OTKPBITUEM BEHTWJISA CIMBAIOT U3 CMECHUTENS
TFOTOBBIM KOHIIEHTpAaT M3 pacyera 2,5 4yacTW KOHIEHTpara Ha 97,5 4YacTu BOJbI U TIIATEIBHO
[IEPEMEIIMBAIOT PACTBOP MHOTOKPATHBIM OTKPBITUEM M 3aKPBITUEM JIBEPOK BaHHBI C ITOMOIIBIO
TUAPOLIUITUHAPOB.
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Korga pabouunii pacTBOp B BaHHE TOTOB, MPUCTYHAIOT K 00paboTke oerl. [lonoBuHY oTaphl
(300-400 rooB) U3 MpeABapUTEIHLHOTO 3arOHa MEPEroHsI0T B padbounii 3arox. [Ipu 3ToM ToNKaromas
TeJeKKa YCTAHOBJIEHHAsi B KpailHEM IOJIOXKEHUH Yy BaHHbI, IUIaTGopMa OKyHaTells HaXOJUTCS B
BEPXHEM I10JIO)KEHUH, a IBEPIIbl KYIIOUHOW BaHHBI 3aKPBITHI.

BnyckHele BopoTa 3aroHa 3akpbiBatoT. OnepaTop TONKAKOIIEH TEJIEKKH BKIKOYAET IPUBOA U
3aJlHUM XOJOM Ha BTOPOH CKOPOCTH IOABE3KAET K >KMBOTHBIM. 3aT€M OH IEPEKIIOYaeT MPUBOA H
nepByro (MOHMKEHHYIO) CKOPOCTh M Hae3xaeT Ha oBell. [Ipu 3ToM Tonkaronye nanblbl YTHIKAIOTCS B
OBEIl, MIOBOPAYMBAIOTCS B BEPX M CKOJB3AT MO MX creHam. OTMepuB Ha ria3 rpymmy Ben B 20-25
rojioB. OmnepaTop OTKJIIOYaeT NMpUBOJ HaxaTueM KHomnku «Cromy». Ilocie Toro kak Bce maibLbl
OMYCTATCS, OH BKJIKOYAET IPUBOJ KHONKOM «Bmepen» W HaumHaeT [BH)KEHHEM TEJIEXKKH Ha
MOHM)KEHHOM CKOPOCTH MOJATOHATH OBELl K KyNOHHOM BaHHE. [Ipu 3TOM omeparop BHUMATEIBHO
CIeIUT 3a MX CcocTOsiHHEM. lIpy BO3HMKHOBEHMM OIIACHOCTH 3allleMJIEHHs HOT OBEL] MEXIYy
TOJIKAIOIIMMH HaJbLlaMd M IIO0JIOM WM CTEHKOM 3aroHa, a TakKe IpU NaJeHUM OBEll Ha MO0,
OTKJIIOYAeT MPHUBOJA, a MPU HEOOXOIMMOCTH OTBE3KaeT Haszad. Eciu oBLBI MPOXOIAT BHEpen
CBOOOJHO, 0€3 COMpPOTUBICHUS, W JAKE OTOETal0T OT TEJIEKKH OIepaTop MOXKET MEePEKITIOUYUThH
JBUKCHHE TEJIeKKW Ha TMOBBIIICHHYIO (BTOPYIO) CKOpocTh. CTanKuBalOT OBEIl B BaHHY U IEPBOM
(MOHMKEHHON) CKOPOCTH, TaK KaK CONpPOTHBIIEHUE Bo3pacTaeT. Ilocime Toro xak TeyiekKa CTOIKHET
BCEX OBEIl B BaHHY, €€ MIEPEMEILAI0T Ha3a/ 3a CIEAYIOIIEH IPYIIION.

Kak TONBKO JKMBOTHBIE OKaXXyTCS B BaHHE, OIEpaTop OKYyHaTels IIOBOPOTOM pblYare
TUAPOPACIPESIUTENS BKIOYAeT THAPOLMIUHAPEI HE OMyCKaHue TaTGopMbl OKyHaTeNs U Ha 1-2 ¢
MOTPY’KaeT OBEIl C TOJIOBOW B PacTBOP, HE JOITYCKas 3alIeMJICHHs MX MEXIY IIaTGOpMON CTEHKaMHU
BaHHBI. 3aTeM MEPEBOJUT phlUar ruapopacnpenenurens Ha noabeM muatdopmel. [lonmnumas ee B
BEPXHEE UCXOJHOE MOJIOKEHUE.

[Tocne Beinepxku oBel] B BaHHE 50-60 ¢ omeparop BKIIOYAET T'MIPOLMIMHIPBI HA OTKPHITUE
nBepok. OHU BBIIUIBIBAIOT M 110 MaHAycaM BBIXOJSAT Ha OTCTOWHBbIE miomaaku. [lpu HeoOxoaumoctu
HaIpaBJIAIOT OBEIl pOradyoM B CTOPOHY JBepok. Korja e OBIbI BBIMAYT Ha OTCTOMHYIO ILIOIIAIKY,
orepaTop BKJIIOYAET FHAPOCUCTEMY Ha 3aKpbITHE BEpOK. [locie craikuBaHus B BAHHY HOBOM TPYIIIIbI
OBeEIl NIPOLIECC KyIaHHsl IOBTOPSAETCS.

3azepkaB OBELl Ha OTCTOMHOM IJIOLIAAKE A0 5 MHUH. MX BBIMYCKAIOT B 3arOH JUIsSl KYNAIOIIUX
osell. PactBop, momaBmMii Ha OTCTOMHYIO IUIOIIAJKY, 0 YKJIOHY CT€KaeT B OTCTOMHHK M Jajee I10
BepXxHeW Tpybe — oOpaTHO B BaHHY. B cilydyae oTka3a TMIpOCHUCTEMBI UM BHE3AIMHOTO OTKJIIOYEHUS
TOKa NpU HIKHEM IMOJOXEHHUU IUIaT(GOpMbl OMEpaTop JIOJDKEH OCTAHOBUTH 3JIEKTPOJIBUTATEINb,
OTKPBITh aBAPUIHBIA BEHTWJIb HA MAcIsSHOM Oauke U BPY4YHYIO IIaT(GOpMy BBEpX, a 3aTEM OTKPHITh
BBIXOJHBIE ABEPKH.

B mpouecce kymnaHus HeoOXogumas KOHIIEHTpAllMs raMma-“30Mepa B BAHHE COXPAHSETCH.
[TosToMy B Hee n00aBIAIOT aKTUBUPOBAHHBIM KPEOJIMH Il T€KCAXJIOPAHOBBIM KOHIIEHTPAT, YTOOBI
KylaHue OBell IPOXOJUIIO B JOCTATOYHO aKTUBHOI paboyeil SMylibCcHU.

B koHue paGouero JHS MCHOJB30BAHHBIA PAacTBOP CIUBAIOT M3 BaHHBI M OTCTOWHUKOB B
KOTJIOBaH, C MOMOIIBI0 OpaHJICIIONTa CMBIBAIOT I'psi3b U3 pabOYero U OTCTOWHOTO 3aroHOB B BaHHY,
ropstueii BoJOoW IMPOMBIBAIOT OTCTOMHHMKM M BaHHY, 0ak CMECHTENs, CIMBAIOT CMBIBHYIO BOAY B
kotioBaH. OcmaTpuBaroT 0apoOTep BaHHBI M MPOYMINAIOT €T0 OTBEPCTHUS.

Ha crnenyromuii 1eHh TOTOBAT CBEXKHI paboUHii pacTBOp.

[Tocne BeceHHEro WM OCEHHETo KYMaHUs YCTaHOBKY ITPOMBIBAIOT PAacCTBOP M BOJY CIMBAIOT U3
Bcell cucTeMbl, a 00OpyIOBaHHE HA/EKHO KOHCEPBUPYIOT JUIs XpaHEHHs €ro Ha MecTe WU
JEMOHCTPUPYIOT U XpaHIT Ha ckjajae. [IoBpexaeHHYI0 OKpacKy BOCCTaHAaBIMBAIOT. TOYKM CMa3Ku
TpyLIMECS NMOBEPXHOCTU JETalel, KaK CHATBHIX, TAaK M OCTABIIMXCS HA MECTE Yy3JIOB M arperaros,
MTOKPBIBAIOT YHUBEPCATHLHON cMa3Koi. MecTa coeIMHEHUI THAPOCHCTEMA TePMETH3UPYIOT MTPOOKaMHU.
BBIABIIAIOT TEXHUYECKOE COCTOSHHE arperaToB YCTaHOBKH M NPOU3BOAST HEOOXOAWMBIH PEMOHT U
3aMEHY W3HOILIECHHBIX U TOJIOMAHHBIX JACTAJICH.
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Texnuueckasa xapakmepucmuka ycmanoeku OKB

ITpou3BOAUTEILHOCTH CPEIHECMEHHAS, TOJI/U 450-500
YcTaHOBIEHHAS] MOIHOCTD JIEKTPOABUTATENEH, KBT 11,4
KonmaecTBo pabodero pacTBopa B KYIOYHOI BAHHE, M° 18,7
BMecTHMOCTE OTCTOHHHUKOB, M 1,6
BMecTHMOCTE cMecHTENS, JT 550
Bpemst, HeobxomuMoe Ha Harpes 20 M° pacTBopa ot 288 110 1,5-2
298 K (ot 1 10 20°C), u

Pacxon nmu3enpHOro TOMIMBA KOTIOM-TTapooOpazoBareieM 10-31

IIPU IOJIOTPEBE BaHHBI, KI/4

CKOpOCThb NepeMeneHus TENEKKH, M/C:

pu pabodem xoJe 0,25
MIPU XOJIOCTOM XOJIe 0,59
KonuuecTBo oBelr, 3abupaeMoe TEISKKOM 3a 011 X011, HE 35
0osee rou

Tlogaua HACOCHOM YCTAHOBKH, M°/4 18-24
Macca (6e3 6eToHa 1 paCTBOPOB), KT 5100
OO6cmy>KMBaOIINN IEPCOHA, YeTT:

OTIepaTop 2
MEXaHHK 1

YcTraHoBKa CTPOHHOIO THIA ¢ BCTPEYHBIM MEXaHU3HPOBAHHBIM 3arOHOM

[IpennaznaueHa Amsi CTpOHHOM (IymieBoil) 00paboTku oBell mocne cTpyxku. Coctout (puc. 2)
U3 IByX IPOTHUBOIOJIOXKHOTO PAaCIOIOKEHHBIX 3arOHOB | /I HEMO/BEIIeHHbIe 00paOOTaHHBIX OBELL,
JBYX NPEIKYIOUYHBIX 3arOHOB 2 C TOJKAIOIIUMU TelekKKaMu 4, T1ylneBol Kamepsl 6, pesepByapa I
pabouero pactBopa 11, oOopymoBaHHBIE Isi TPUTOTOBJICHUS W HarpeBa pabodero pacTtBopa,
HAcOCHOro arperara 15, orcroiiHoro 3arosa 10.

JlymeBast kaMepa 6 IIIOMIANBI0 M? COCTOMT M3 OIPaXIAIOIINX CTEHOK, HICIEBOTO IOJA, ABYX
BXOJIHBIX JIBE€pel §. pacrosioKeHHBIX OJHa MPOTUB JPYroi U BBIXOAHOH aBepu 7. B mensax nmon 15-16
MM pa3MelIeHbl COIJIa, CMOHTHPOBAHHbBIE HA HIDKHEW 1mTaHre 17. HaJ KaMepoill yCTaHOBJIEHA BEPXHSsS
IITaHra C COIUIAMH, HampaBieHHbIMM BHHU3. O0e TpyOdaThle IITAHTM CMOHTHPOBAaHbl HAa KapeTke,
NepeMelaronie uxX B BO3BPaTHO-TIOCTYNAaTEIbHOM HalPaBIECHUU.

C IByX CTOpPOH K OyLIEBOM KaMepe MPUCTPOEHBI /1Ba MPEAKYNOYHbIX 3aroHa 2 JUIMHOM 1o 15 M n
IIUPUHON 1o 2,65M ¢ OETOHHMPOBAHHBIM MOJOM M OTpaXKIEHHEM. B KakIoM NpeaKyrnoyHOM 3aroHe
UMeeTCsl TOJIKAIoIas Telexka 4, e pacrooKeHbl MAPHUPHO MajblbI-TOJKATEIN U pabouee MecTo
oreparopa.

Ob6opynoBaHue I MPUTOTOBJICHUS B (PUIBTPALIMH KUAKOCTH BKIIFOYAeT Oak ais xuakoctu 11,
HarpeBaTenb 14, cMecuTenb-oTcToMHUK 13, punbtp 12 ¢ MycopocOOpHHKOM.

[Tepen HauagoM pabOTHI TOTOBAT pabOUYMA PACTBOP, CTABAT TEJIEKKHU Y KaMEphl, CTaBsIT NaJIbLbI B
TOPU30HTAJILHOE TOJIO’KEHUE, MOJHUMAIOT BITYCKHBIE JIBEpU IYIIEBOH KaMmephl U 3aroHSIOT OBEIl C
JByX CTOPOH B NPUEMHBIE U NpeaKynouHble 3aroHbl — 1o 300-350 ronos. 3areM 3aKpbIBalOT JBEPH,
OTJIEJISIIOIINE MPEIKYINOUHbIE 3arOHbl OT MPUEMHBIX, HAa€3)KaI0T TOJKAIOIIMMU Telle)KKaMU Ha OBell U
3axBTUB N0 15-20 rojoB ¢ KaXA0H CTOPOHBI MOATOHSIOT MX K AymieBod kamepe. OBIbI, BUASIINE
BCTPEYHO JIBIKYILYIOCS TPpyINIy, 0€3 COMpOTUBIICHUS 3aMOJHSAIOT TylieByto kamepy. [locie 3akpbiTus
BXOJISIIUX JBEpeil BKIIIOYAIOT HACOCHBIM arperar u nmpuBoj kKapetku. CTpyu pabodeid )KUIKOCTU MPU
BBIXOZIC WJI COIEN, JIBIKYIIMXCA HAaJ OBLAMH W IOJ HUMH, PAaBHOMEPHO CMA4YMBAaIOT HICPCTHBIN
IIOKPOB KMBOTHBIX. [lonHas cMauMBaeMOCTb BCEM IOBEPXHOCTH IIEPCTHOIO IIOKPOBA OBELL
JIOCTUTAETCA 3a 2-3 MpOoXo/1a KapeTKu. 3aTeM OBEIl BBIITYCKAIOT B OTCTOMHBIN 3aroH 10. Jlanee npoiecc
00pabOTKH OBELl OBTOPSIETCS.
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Texnuueckan xXapakmepucmukKu yCmaHo6Ku CIMpPyHHO020 muna

[TpomyckHasi criocoOHOCTb, TOJ/4 500
MONIHOCTB JEKTPOYCTAHOBOK, KBT 8,2
Pacxon pabouero pactBopa Ha | oBILy, J 2-3
OO06CITYKUBAIOIIHI MIEPCOHAI, Yel 3

Puc. 1 YcranoBka kynounast MmexanusuposanHas OKB:

1 — BopoTa, 2 — 3aroH JIsl HEUCKYMIAaHHBIX OBell (IIPe3aroH), 3 — BIYCKHBIE BOPOTHI pabOYero 3aroHa,
4 — pabounii 3aroH, 5 — TOJNKaroMmas TeIEKKa, 6 — OTCTOWHUKH, 7 — HACOCHas cTaHums, 8 u 21 —
BBIITYCKHBIE BOPOTA, 9 — Bogomnposo, 10 u 22 — orcroiiHble miomanky, 11 — 1ByxcrBopyaThie JBEpKHU
BaHHBI, 12 — KymoyHasi BaHHa, 13 — cMecutens, 14 — koren-napoodbpazosatens KB-300M, 15 — 6ax
TOIJIMBHBIH, 16 — ruIoImaaKa s TEXHOJIOTH4ecKoro oodopynoanus, 17 — obopynoBanue [THI-2 nns
CKUTAHMS KUJIKOTO TOIUTNBA, 18 — a5ekTpocuioBoi muT, 19 — TeHT Hax paboyrM MECTOM orepaTopa
BaHHBI, 20 - OKyHaTeNb
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Puc. 2 Cxema ycmanosku cmpyiinoco muna:

1 — npuemHbIi 3aroH, 2 — NPeIKYNOYHbIH 3aroH, 3 — peIbCOBBINM MYTh TEIEKKH, 4 — TOJIKAIOLIAs
TeJeKKa, 5 — KapeTKa JIBW)KEHUs LITaHT, 6 — qynieBas KaMepa, 7— BbIXOAHbIE IBEPH, 8 — BXO/IHbIE
JBEpH, 9 — BEpXHsisl paclbUiUTeNbHas mTaHra, 10 — orcTolHbIN 3aroH, 11 — pesepByap, 12 — punbtp,
13 — oTcroitauk, 14 — HarHeTarenb, 15 — HACOCHBIH arperart, 16 — Bopota, 17 — HIKHSS mITaHTa
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2.11 Jlaboparopuasi padora 11, 12 (JIP-11, 12). (4 uaca).
Tema: Mamemamuueckoe MOOEIUPOBAHUE MEXHOIOSUYECKUX NPOYECCO8.

2.11.1 lean pa6oThI: BeissBUTh MaTeMaTHYECKHE PEIICHUS 3319

2.11.2 3apauu padoThI:
1. I3y4nTh OCHOBHBIE MPOLIECCHI B )KUBOTHOBOJICTBE
2. HayuuThcs monbs3oBaThest Teopemamu ["aycca, Kpamepa npu pemenuu 3aaa4

2.11.3 IlepeyeHb NpUOOPOB, MATEPHAJIOB, HCIIOJIb3YEMbIX B J1a00paTOPHOii padoTe:
1. Kanbkynsarop
2.JIuneiika

2.11.4 Onucanue (xoa) padoTbI:

1. Knaccudukanus nmpoueccoB NepBUYHON MepepadoOTKM CeJIbCKOX0351iiCTBEHHOM
NPOAYKIIUH

Bcé MHOroo6pasue mporueccoB nepBuUUHON mepepadboTku npoaykuuu B AIIK MoxxHO
KJIACCU(UIUPOBATh CIEAYIOLIUM 00pa3oM.

1.1 YacTuyHoe 00e3BOKHBAHUE BBICOKOBJIAKHBIX NPOAYKTOB TePMHYECKHM
crocodom:

1.1.1. Cymka 3eneHON TpaBbl C LIEJIBIO IMOJIYYEHHUs CEHa)Ka, CEHA, TPABSIHOM MYKH;

1.1.2. Cymka ¢pyKTOB, SITOM, OBOIICH, IPHOOB;

1.1.3. Cymka HaTypajJbHOIO MOJIOKA C LENbI0 MOJIYYEHHS CTYIIEHOTO WU CyXOro
MOJIOKA;

1.1.4. Cymika HaTypaJbHBIX CIMBOK C aHAJOTUYHBIMHU LIEISMU;

1.1.5. Cymika cBeXHMX KypUHBIX SIUI] - SIMYHBIN IOPOIIOK;
.1.6. Cymika pbIOBI, MsiCa;
7. Cynika KpOBSIHOM MYKHM Ha TNpPEANPUATUSAX MO YOOI CKOTa — KPOBSIHAs MYKa;
.8. Cymika cbIporo 3epHa; ChIpOTO CEHa;
. Cymika MakapoHHBIX M3JEIUIl B MpOLECCe WX IMPOU3BOJICTBA;
0. Cymka cyxapeid u3 xJ1e000YJIOUHBIX W3/EIUMI;
1. Cymka coka caxapHOW CBEKJbl B IpOIECCEe MPOU3BOJICTBA caxapa;

1
1.1
1.1
1.1
1.1.
1.1
1.1

1.1.13. Ileperonka CUPTOCOMEPKAMUX KUIAKOCTEH C IEIBI0 TOJYYCHHS >KHIKOCTEH C
UHBIM COJZIEp’)KaHHUEM CIIMPTa;

1.1.14. Cymka CTpOWUTENBHBIX MUIOMATEPHUATIOB

1.2. Mexannuyeckoe pa3jesieHHe ChIPbEBbIX NPOAYKTOB HA COCTABHBIC KOMIIAHEHTHI
OT:KMMOM B M0JIe IEeHTPOOEKHBIX CHJI (HeHTPU(PYrupoBaHue ), 0OTCTOEM B IoJie
TPaBUTALMOHHBIX CHJI,

IPeCCOBAHMEM, Pa3/ie/ICHHEM HA PeLIeTHBIX KJaccu(pukatropax, (uiIbTpax,
MATHUTHBIX cellaparopax:

1.2.1. OTXHM COKOB 3€JIeHBIX TpaB, COKOB CBEXHX Srof, (ppyKTOB, OBOLIEH;

1.2.2.0TxUM pacTUTENbHBIX Macel W3 CEMSIH MAClIUYHBIX KYJIbTYp;

1.2.3. Pa3nenenne MojoKa Ha CIMBKH U OOE3KUPEHHOE WM HOPMAJIM30BaHHOE MO KHUPY
MOJIOKO;

1.2.4.Pa3zneneHune >KUIKOTO HaBO3a HAa TYCTYI0O M OCBETJICHHYIO JKUIKYIO (Ppakiuu;

1.2.5. Ouncrka 3epHa OT IOCTOPOHHUX IPHUMECEH;

1.2.6. CopTUpOBKa CBHIMYYUX CTPOMTEIBHBIX MaTEpHajIOB, 3€pHA Ha pa3MepHbIe (pakiuu;

1.2.7. OuncTka MOJIOKA, pACTUTEIBHBIX M MAIIMHHBIX Macell OT MEXaHHYECKUX IMPHUMECEH;

1.2.8. Moiika KOpHEMIOIOB.

1.3. CmemmmBaHue pa3jMYHBIX BELIECTB MEXKAYy CO00H ¢ HeJIbI0 NMOJYYeHHMs cMeceil ¢
3alaHHBIMH (PU3UKO-MEXaHUYECKUMHU,
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XHMHUYECKMMH WM OMOJIOTHYeCKHUMHM CBOMCTBAMMU:

1.3.1. CMmemMBaHue MOIOIIMX U JE3UHPHUIMPYIOUIMX BELIECTB C BOJOM;

1.3.2. BBICOKOKOHIICHTPUPOBAHHBIX SJI0B, YIOOPEHUH C BOJIOH C ILEIBIO IMOTYYCHUS
paboumx pacTBOpPOB;

1.3.3. 'opsiueld ¥ XOJIOMHOM BOJbI C IIEJIbIO TMOJYYECHHS TEIJIOH BOJBI;

1.3.4. CepHOll KUCJIOTBHI C JUCTWUIMPOBAHHOW BOJOM JJISl MOJYYEHHUs 3JIEKTPOJIUTA
CBUHIIOBBIX KHCIIOTHBIX aKKyYMYJIATOPHBIX Oatapeil;

1.3.5. Cyxoro moJjioka ¢ BOJOW AJiA MOJYYEHHUSI BOCCTAHOBJICHHOTO MOJIOKA ( MOJOYHBIN
HaITUTOK );

1.3.6. CAuBOK ¢ MaJIOKHPHBIM MOJIOKOM HJIM 00€3)KMPEHHOTO0 MOJIOKA C BBICOKOXKHPHBIM
MOJIOKOM C II€JIbIO IOJIyYE€HUSI HOPMAJIU30BAHHOIO IO KUPY MOJIOKA;

1.3.7. Cnuptra ¢ BOJOW W MHUKPOAOOABKAMHU I TMOJYYCHHS CHUPTHBIX HAIKMTKOB;

1.3.8. CMmemmBaHue pa3iuyHBIX KOPMOB MEXIY COOOH JUIsl MOJYYECHHS KOPMOCMECEH;

1.3.9. Myku ¢ BOJOM ¥ MHKpOAOOaBKaMM IJis TOJYy4YEHHUS TeCTa;

1.3.10. Cplltyunx CTpPOUTENBHBIX MaTepuaioB ( LIEMEHT, IIECOK, IPaBUM, II€0CHKA U T. 1. ) C
BOJIOI;

1.3.11. CmemnBanue Kpacok MeXay cOOOW WM C pacTBOPUTEIISIMH.

XapakTepHOH OCOOEHHOCTHIO IMPOIIECCOB MEPBOM TPYIIBI SBIACTCA pa3/ieJICHUE HUCXOIHOTO
MPOJAYKTa WJIM CBIPbS HA YAaCTUYHO (MJU TMIOJHOCTHIO) O0OE3BOKEHHBIM OCTAaTOK € 3aJaHHON
BJIQXKHOCTBIO M YUCTYIO, MPAKTHYECKU AUCTUIMPOBAHHYIO BOJY C COJIEP)KAaHUEM CYXOr0 BEIEeCTBa B
Hel "HOJIb" MPOLEHTOB, YAJIEHHYIO U3 ChIpbs B BUJIE apa.

I'padmyeckas WHTEpHpETANMs TAKUX IPOIECCOB MOXET OBITh TPEICTABIICHA CIICTYIOIUM
o0Opa3zom:

Taoauna 1

Ha3zBanue u I'paduueckas uHTEpIIPETALIHS TEXHOJIOTHYECKOTO MpoIiecca
¢duznueckue
CBOMCTBA
BEILECTB,
Y4aCTBYIOIIUX B
rporecce

HasBanue . o
1 Coipbé Hcnapusasics Boga KoneuHnsblii poaykT
BellleCTBa

Macca ninu
2 M. M, M,
00BEM BEILECTBA

OTHOcHTEeNnbEHAS
3 o W, W,=100% W,
BIaKHOCTB, %

rne W, W, W,, oTHOocWTenbHasi BIIaXXHOCTb, COOTBETCTBEHHO, CBHIPBS, HCIAPHUBIICHCS BOABI U
KoHeuHoro npoaykTa. Wy ; B Takux nporeccax Bceraa menbine We., T.e. W, , < W,

[Tpu pacuere 3TUX MPOIECCOB TPEOYETCs ONMPEAETUTh TUO0 BBIXOJ KOHEYHOTO MPOAYKTa MpHU
33JJaHHOM KOJIMYECTBE CBIPhS, JIMOO TMOTPEOHOE KOJHMYESCTBO CHIPhS TPH 3aJIaHHOM KOJUYECTBE
npoaykra. MHorma TpeOyeTrcsi ompeAensTh W BBIMAPEHHOE KOJMYECTBO BJIATH, HEOOXOAMMOE st
pacdera MOTPeOHOrO KOJMYECTBA TEIUIA W, CIEAOBATENLHO, TOIUTMBA JUIS WCIAPEHUS 3TOM BIary,
HampuMep, Ha OTHEBBIX CYIITUIKaX.

Matematrdeckas MOJIeTb TAKKX MPOIECCOB OyIET UMETh BH/T

Mc—Mp = Mkn 1)
WcMc— 100Mp = Wg n Mg 11, 2)

rae Mc Mp My — Macca Chlpbsi, Blaru, KOHEUHOro npoaykra coorBerctBeHHO; We Wy 7 —
OTHOCHUTEJbHAS BJIAXHOCTb ChIPhA U KOHEYHOTO MPOAYKTA.
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VYpaBuenne (1) 3Toil cUCTeMBI TMpeACTaBIseT COOON ypaBHEHHE OajaHCa MaccC BEIIECTB,
y4YacTBYIOIIMX B Mpollecce CYIIKH ChIpbi. YpaBHeHHe (2) — ypaBHeHHME OajlaHca BJIard B 3TOM
nporecce.

PemmB cucremy ypaBHenuii (1) u (2), nonyunm 3HaueHus Besneund Mc; MB; Mk.it
Mc = (Mg, Mg.1z; We; Wg; Wir)
Mp =1(Mc; Mgz We; We; W)
My . = f(Ms, Mc; We; Wg; Wirr)

100-W
M — M K.IT. 3
¢RI 100—W, ©
M.=M, —%,80 _VV\\,/”' @
c YWk
My, =M, DN 5)
100-W,
i -, 100N o
c YWk
M,=M, w 0
100-W, ,
M — M WC _WI\’.]Y. (8)

B K.I1. 100—WC

Nmenno B Takom Buie hopmyssl (3)...(8) UCTIONB3YIOTCS B JIUTEPATYPE.

OCOOEHHOCTBIO TPOLECCOB BTOPOil  rpynmbl SBISETCA IONYy4YE€HHE XHUIKUX (pakiuid,
BIIQXKHOCTB KOTOPBIX Bceraa Menbie 100%.
I'paduueckas vHTEpHpeTaLns TAKUX MTPOLECCOB BHIMJISIIUT ciieayoumM obpazom: Tabauuna 2

HaszBanue u I'paduueckas mHTEpHIpETAIUS TEXHOJIOTUYECKOTO TIpoIiecca
¢buznyeckue
CBOMCTBA
BEIIIECTB,
YYaCTBYIOIIHNX B
nporecce

o] O

0
1

- O o
o o

HazBanune
1 Cripné Kunkag dppaxius T'ycrag dpakius
BeIllECTBA p A bpaxu Y bpaxn

Macca uinu 00seM
2 M M M.
BelIecTBa ¢ .. o

OTHOCUTENbHAA
3 W, W w
BJIQYKHOCTb, % ¢ . -

rne We; W5 W, 4 - OTHOCHTENBHAS BIIQXKHOCTh, COOTBETCTBEHHO, ChIPhS KUAKON (ppakLuu, I'ycTON
bpaxiyu.

Yucnennoe 3HaueHue BinaxHocT We; W, 4; W. 4 B IpolLIeHTaX ¥ KOJTUYECTBO OJTHOTO U3 TPEX
BEIIIECTB, YYaCTBYIOIIMX B MPOIECCE B MACCOBBIX WM OOBEMHBIX EAMHHUIIAX OOBIYHO 33/1a€TCS B
KauecTBe UCXOAHBIX JaHHBIX. KOIMUeCcTBO IBYX APYrUX BELIECTB ONMPEEISETCS PACUETHBIM ITyTEM.

MaremaTruyeckast MOJIEb OIMMMCAHHOTO MpoIecca OyJIeT UMETh BU/I;

Mc - Mafc.(b. = Me.(b. (9)
WcMc - chr[)MwC(b = W24¢.M2.¢. (10)
PemuB nanHyro cucteMy ypaBHEHHM, MOTYyYUM 10 aHAIOTHH C (3...8) 3aBUCHMOCTH
Mc = f(chr[): Mad)i WC, W?fcdn Wz.(i).)
Mg, = f(Mc; M5 We; Woe. gy We.)
M. 4 = T(Myep; Mc; We; Woegs We )
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Koneunbie GopMynbl UMEIOT CASAYIOMMUA BUI:
Mc = Mr.d (Wx.¢p — W r.dp)/ (W x.dp-Wc)
Mc=Mx.p (W x.d-Wr.p) Wc-Wr.d)
Mr.p=Mc (W x.0—-Wc) (Wx.p-Wr.d)
Mr.b=Mx.0p (W x.p—Wc))  Wc-Wr.d)
Mx.p=Mc(Wc-Wr.p) (W x.d-Wr.d)
Mx.p=Mr.p (Wc—-Wr.p)| (W x.¢p -Wc)
B xayecTBE KOHKpPETHOro HpUMEpa MPOLECCOB BTOPOM TIPyNIbI PacCCMOTPUM
MOJIETIMPOBAaHUE Tpollecca MOIYYSHHs IMOACOIHEYHOro0 Macia.
I'paduueckas nHTEpHpETALIUS 3TOrO Mpoliecca OYyAET BHIMISACTh CIEAYIOIIMM 00pa3oM:
Tabamua 3

Haspanue u ['padmyeckas MHTEpIPETAIIUS TEXHOJIOTHYECKOTO MpoIiecca
buznveckue
CBOICTBaA

Ne BCILIECTB,
YYaCTBYIOIINX B
rporiecce

o O

(0]

- O (o]
(o] (o]

1 HasBanue Cemena Iloxconueunoe TlonconmHeyHnIn
BellecTBa HOJICOJIHEYHUKA Maciio JKMBIX

2 Macca BemecTBa M. M,, Myen.

OTHOCHUTENLHOE

3 coJiepKaHue

PacTUTEIBHOTO
xupa, %

}1{ C. }1< M. )KJIC.M.

rac )Kc,' K M }KQ,C_M. IMPOOCHTHOC COACPIKAHUEC PACTUTCIIBHOTO KHpPA, COOTBCTCTBCHHO, B CEMCHAX
OACOJHCYHHUKA, B ITIOACOJIHCYHOM MACJIC U ITOACOJIHCYHOM KMBIXC.
MaremaTudeckas MOZACIBb IMponecca NOIy4YCHUA NOACOJIHECYHOr 0o Macjia UMECT BUA:
Mc - Mw = Molcw (11)
}R.CMC - }KMMM = }R.DICMMDICVZ (12)

PemmB cucremy ypaBHenwuii (11) u (12) B o6miem Buje, MoxyduM KOHEUHbIE (OPMYIIBL:
Mwm =Mxm (Ke-2XKm )/ (Km - Kc)

Mwm =Mc (Kc -XKm )/ ( Km - XKxm )
Mxm = Mm (OKm - Kc )/ (Ke - XKxwm )
Mxwm =Mec (Km -Ke )/ (OKm - Koxwm )

Mc = Mxm ( Km - Koxm ) / OKm - XKc )

Mc =Mwm (Km - XKoxm )/ (Ke - Koxwm )

MopenupoBaHue NMpoOUECCOB TPeTbed IPyNNbl IMOKaXXEM Ha IMPUMEPE NPUTOTOBIICHUS
ANEKTPOJIUTA PA3TIMYHON IUIOTHOCTH JUISI CBUHLIOBBIX AaKKyMYJISTOPHBIX OaTapew.
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Taoauna 4

HasBanue u I'paduueckas HHTEpIIPETAIIUS TEXHOIOTUYECKOTO Ipoliecca
buznveckue
CBOICTBA BEIIECTB,
No YYacTBYIOLIUX B - . - - B — 5 °
nporecce - - — — B — o— o
- - [e] - [e]
1 HasBanue BemectBa | CepHas Kuciora HHCTHHEEE;)MHHM DNEeKTPOIUT
2 O0BeM BeéueCTBa, v, v, V.,
cM
3 [LI0THOCTB, T/CM° Dr De Don

MaremaTtuueckas MOJCIb Imponecca

V, +V, =V (13)
PN +PN, =p.V,,
[Tocne pemenust cuctemsl (13); (14) koneunsle Gopmynabl OYAyT UMETh CIEIYIOIIMNA BUI:
VK =VB (P55 - ps ) (Px - Pox)

VK=VOJl (P55 - Pz ) (P - P3)

VB =VK (o = Ps1) 1 (Po7 - P3)

VB =V (pg - Pon ) (Pk - 05 )

VOII=VK (py-pp) ! (Pon-P5)

VOII =VB (p-05)! (Px-Pou)

Haneemcst uurarens yOemwics B TPYIHOCTH WCIIOJB30BAaHHS METOAAa TPOJTYKTOBOTO
pacuera, OCHOBAaHHOTO Ha  HCIOJB30BAHMM TOTOBBIX  KOHEYHBIX  (QopMmyn.  Anropurma
3alIOMHUHAHUST  Ha3BaHHBIX (OpMyNl He cymecTByeT. JIJIS HCIONB30BaHHUS OTOTO  METOJa
HEOOXOUMO HMETh 3HAYUTENBbHBI O00BEM CIPaBOYHOM IJUTEPATyphbl, OXBAThIBAIOIIEH BCE
MHOroo0Opa3ue MpoLeccoB MepBUYHOM mepepaboTku npoaykiuu B AIIK.

AJTOPUTM  MaTEeMaTHYeCKOrO0 MOJETUPOBAaHUS MPOILIECCOB TEPBUYHON  mepepadoTKu
NPOAYKIIMK HE TpeOyeT HAIWYHs CIPABOYHON JIMTEPATypPhl, 3aIOMHUHAHHUS TOTOBBIX KOHEYHBIX
bopmyst.

PaccmoTpum 3TOT anroput™m monpoOHee.

2. AJITOPUTM MATEMATHYECKOr0 MOJeJHPOBAHUS MPOLECCOB TMePBUYHOM
nepepadorku npoaykuuu B AIIK

[Ipexxnge uyeM NPUCTYMHUTh K pacdeTy J0O0ro W3 TMEpPEUMCICHHBIX BBIIIE IPOIIECCOB,
HEOOXOJMMO TIIATEIHLHO M3yYUTh MOCTABICHHYIO 33/1ady, BBIyUYHUTh HA MaMATh COJACPKAHHE 3aauH,
BBIICTIUTH B HEW TJIABHOE - YTO JIaHO M 4TO TpeOyeTcs ompeAeNuTh pacdeTHbIM myTeM. HeoOxomammo
SICHO TIPEJICTABIISITh CYIIIHOCTh, CMBICJI, HA€I0 U TPA(UYECKYI0 HHTEPNPETANI) TEXHOJIOTHIECKOTO
nporecca.

[Tocne 5TOro BEIYEPTUTDH U 3aTIOJTHUTH TAOIHILY.

Paccmotpum 310 Ha pumepe 1:

Boituuciums konuvecmso ciugox scuprocmoio 20% u xonuuecmeo monoxa sxrcuprocmoio 2,5%,
noayuennwvix npu Hopmanusayuu 1000 ke evicokoscuprnozo monoka scuprocmoio 4,2%

CymHocTh mpounecca — OTbéM CJIMBOK OT MOJIOKAQ NMOBBIMIEHHOW >KHPHOCTH C LeJbIO
MOJIy4YeHHsI OCTABIIErocsi MOJIOKA MeHbIel CTaHIAPTHOM KUPHOCTH. Ham HeBaXHO 3HATH, KaK
9TO JIeNaeTcsl, Ha KaKuX MalllHaxX, Kak 3TOT MPOIEecC pacTIHYT BO BpeMeHH. Haio 3HaTh OTBET TOJIBKO
Ha JIBa BOIIPOCA - CKOJIBKO MOTYYHUTCS CIMBOK M CKOJIBKO HOPMAIIM30BAHHOTO MOJIOKA?

0O0603HaYUM KOJIMYECTBO CIUBOK X, KOJIMYECTBO HOPMAJIN30BAaHHOTO MOJIOKa Y W NPUCTYIHM K
3aroTHEHUIO Ta0 Bl Ne 5.

209



Pacuer npouecca HOpMaAJIU3aluAd BBICOKOKUPHOT0 MOJIOKA

Taomaunma 5
HasBanue u I'paduaeckas nHTEpIPETALMS TEXHOJIOTHIECKOTO IIpoliecca
¢buznyeckue
CBOICTBA BEIECTB,
)
Ne YYaCTBYIOIINX B — =
TEXHOJIOTUYECKOM
rpoiiecce
1 2 3 4
TouHOE Ha3BaHUE BricokoxupHoe HopmanuzoBannoe
1 CiuBku
BEIIECTBA MOJIOKO MOJIOKO
Macca (00beMm
2 (06rem) 1000 X v
BEIIECTBA, KT} JI.
ConepixaHue )xupa B
3 AeP ip 42 20 2,5
BelecTBax, %

Oco0eHHOCTH TA0JIHIIBI

3. Uwmcno cronduoB B TabnuIle, HE CUMTAsi IEPBOTO, ONPEACIISIETCS YUCICHHOCTHIO BEIECTB,
y4JacTBYIOIIMX B mpoliecce nepepabotku. B olmieM cityuae oHO Koie6seTcst OT TpeX 10 HECKOJIBKHX
necatkoB. HeoOxoammo cTporo cobmoaaTh NpaBrilo - AJs KasKA0ro BelecTBa CBOii cToJidell.

4. Yucno cTpoK B TaOJUIE ONPENEseTcsl YUCICHHOCThIO 3aJaHHbIX (PM3MUECKUX CBOWCTB
BemiecTB. Ho m 31eck Tpedyercst cTporoe coOrofeHre MpaBuia - mepBas CTPOKa BCETJa OTBOJUTCS
11 TOYHOT0 HA3BAHMUSI BEIIECTBA, BTOpast - JJIs 3alllCHU Macc WK 00bEMOB BEILLECTB, yYACTBYIOLIUX B
npouecce. [locnenyromme cTpoku (3-s1; 4-51...) CiyKaT JIJIsl 3alUCH YUCIIOBBIX 3HAYCHUNM (PU3UUECKUX
CBOMWCTB: BJIQXKHOCTH, )KUPHOCTH, TUIOTHOCTHU, KUCIIOTHOCTH, MUTATEIbHOCTH U T.1.

OOpamiaeM BHIMaHHE YATATENS HA TEPMUH «TOYHOE HA3BaHNe BellleCTBa» B CTpOKe | B cuiry
€ro OrpoMHON BaXXHOCTH. HeBHHMMAaTenbHBIM YUTaTENb MOXKET HamucaTh B CTpoke 1 TaOmuisl,
HampuMep, TaKue Ha3BaHMs: MOJIOYHAs IMCTepHA, O0ak co cimMBKamH, O0o4yka ¢ MojiokoM. [lomyunrcs
abeyp.

[{ucrepHa, Oak, O0YKa - 3TO MPEIMETHI, Tapa, 000PyIOBaHNE B KOHIIE-KOHIIOB, HO HUKAaK HE
BEIIECTBO. DTU NPEAMETHI HE MOTYT UMETh KUPHOCTh, INIOTHOCTH U T.JI.

W nocnennee. MaremaTHuecKue 3HAKH «-» ; «1+»; «=» B rpaduueckoil MHTepIpeTalnun
HE00XO0AMMO MUCATh TOYHO Ha IPAHUIIE MEK/Y ABYMSI CMEKHBIMHU CTOJIOIIAMH.

JanpHeias mocie10BaTeIbHOCTh PAcueTOB OYAET TaKOM.

1  Tlocne 3amosHeHHs TaOIMIIBI, UCHONB3YS I'papHUUECKYI0 WHTEPHPETALUI0 Mpolecca U
cTpoky Ne 2, HeoOX0AMMO COCTaBUThH ypaBHEHHe OanaHca macc (0OBEMOB) BEIIECTB B Ipoliecce
nepepabotku. B nmpumepe 1 310 ypaBHeHue OyIeT UMETh BUI:

1000- X =Y (15)

2. CocraBuTb BTOpOE YpaBHEHHUE - ypaBHEHHE OanaHca (pU3MYECKOro cBoiicTBa (B mpumepe
1 - ypaBHeHue OanaHca xwupa). [Qns 3Toro HeoOXOIUMO KXl YJEH NEPBOr0 ypaBHEHUS
YMHOKMTb Ha (PU3MUECKYIO XapaKTEPUCTUKY BEIECTBA, MPEICTABICHHOTO B YPAaBHEHUU YUCIIOM HITH
YCIIOBHBIM O0O3HAYEHHEM, COXpPAaHHB TIPH ITOM 3HAKU «-»; «+»; «=» TaKUMH, KaKk B IEPBOM
ypaBHeHuH. Jlpyras QopMyaupoBKa MNpaBWiia TOJYy4YeHHs BTOpOro ypaBHeHus. [lyis cocraBieHus
BTOPOTO YPaBHEHHUS HEOOXOIMMO MEePEeMHOKUTb IaHHBIE CTPOKH 2 M CTPOKH 3 B OJHOMMEHHBIX
cToN0IaX, COXPAaHUB MAaTEMAaTHUECKUE 3HAKH «-»; «1»; «=» KaK B IEPBOM YpaBHEHUHU.

B mpumepe Tabmuiiet 5 BTOpoe ypaBHEHHE OyAeT UMETh BU:

4,2 %1000 - 20X =2,5Y (16)

[lepenuiiiem nosydeHHbIE YPaBHEHHS €IIIE pa3
1000- X =Y (15)
4200-20X =2,5Y (16)
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MpI mony4naIM MaTeMaTH4YecKyl0 MOJEb Ipolecca HOpMaanu3aluu BHICOKOKUPHOTO MOJIOKA
JI0 MOJIOKA CTaHAapTHOW >kupHOocTH. PemmuB cucremy (15), (16), monyunm X = 97 kr; Y = 903 «r.
PaccmoTpum elie HECKOIBKO MPUMEPOB MOTyYEHHUS] MaTEMaTHUECKUX MOJeNeH.

IIpumep 2. B cmecurens 3achimanyd HM3MENbYEHHBIH Kaprodenb BiaxHocTbio 70% u
MUATATEeIBLHOCTHIO 0,3 K.€/1./KT; KOHIIEHTPaThI BIAXKHOCTHIO 13%, mutaTensHoCThIO 0,95 K.€/1./KT; cuioc
BIaXXKHOCTBIO 75%, nurarensHocThiO 0,25k.e1./kT. Macca cmecu okazanack paBHoil 800 kr, cpenHsis
BIIAXXHOCTh 58%, a mutaTreabHOCTh cMecu 0,44 k.ex./Kr.

Onpenenuth Maccy KapTodens, KOHIIEHTPATOB M CUJIOCA, BOLIEAIINX B COCTaB KOPMOCMECH.
Pac4yer noTpedHOCTH KOPMOB /1J151 IPUT'OTOBJIEHUSI KOPMOCMECH

Ta0mua 6

Ha3zBanue u I'padpuaeckas maTEpIpETALIMS MPOIECCA TTOTYICHUS KOPMOCMECH
¢buznyeckue
CBOMCTBaA

Ne | Bemects,
Yy4acCTBYIOIIHNX B
rpoiiecce

1 2 3 4 5

TouHoe Ha3BaHuUe
1 KapTodenb KOHIIEHTPATHI CHJIOC KOPMOCMECh
BEIIECTBA

Macca kopMoOB,
KT

X Y z 800

3 Braxcaocts 70 13 75 58
KOpMOB, %

4 ITuraTenbHOCTH 03 0,95 0,25 0,44
KOPMOB, K.€JI./KT

MaremMaTtrdeckas MOAEb Mponecca NMECT BU

X+Y+ Z=800 17)
70X +13Y +75Z =58 x 800 (18)
03X +09Y +0,25Z=0,44 x 800 (19
PermB nomydeHHyo cucteMy ypaBHEHHH, OyZieM UMEThb:
X = 240xr;
Y =200kr;
Z=360kr

IIpumep 3. Ceexxue Aozl KITyOHHKH, BIXKHOCTBIO 80% U conieprkaHueM caxapa 5%, BBICYIIWIIN 110
BinaxHOCTH 13%. Bo ckonbKO pa3 yBenudercs CoIepyKaHUe caxapa B CyXOH KITyOHHWKE, €CIM BeCh caxap
TIPH CYIIIKE OCTAeTCs B irofax?

IIpumeuanue. B npoueccax 1-ro Buaa - ucnapeHue, BbINapuBaHue BJIATU - IPH pacyeTe
npouecca 1uejgecoodpasHee HCIOJb30BATH He OTHOCHTEJIbHYK BJIAKHOCTH BellecTB, a
cojepskaHue a0COTIOTHO CYyXOr0o 0CTaTKa.

DTOT MpHeM TO3BOJISIET 3HAYUTEITFHO OOJIETYNTH PEIICHHE CHCTEMbI YpaBHEHH, TaK KaK OJTHO U3
YpaBHEHUH MOJIy4aeTcsi C OTHUM HEM3BECTHBIM. 3anoJHsIeM Tabauiy 7.
Pacuer npoueHTHOrO cofiep:KaHMs caXapa B CyXUX SIr0AaxX KIyOHHKHU

Taoauna 7
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Ha3sanue u I'paduueckas uHTEpIIPETALIHS TIPOIIECCa TOJIYICHUS KOPMOCMECH
(dusnueckue cBOCTBa
BEIIECTB,
Ne | yuactyromux B —  — a
npouecce - =~ -
1 2 3 4
1 TouHoe Ha3BaHue Csexad aroma Vcnapupiasics Bojia Cyxas aroga
BELIECTBA KIIYOHUKH KIIYOHHUKH
2 Macca BelecTs, Kr X Y Z
3 Bennunna aﬁco.mo?{o 20 0 87
cyxoro ocratka, %
4 | Coneprkanue caxapa, % 5 0 P
Maremaruyeckas MOJIeIb IIporecca
X-Y=Z (20)
20X-0=87Z (21)
5X-0=P Z (22
W3 ypaBHeHus (22) HaxoIuM cofiepikaHue caxapa «P» B CyXux Arofax KIyOHHUKH.
X
P=5— 23
: 23)

X
OTtHoueHue = HaXo/JMUM U3 ypaBHeHUs (21).

X _ 87
Z 20

Taxum 00pa3oM, 5-TH IPOLIEHTHOE COJIepKAHUE caxapa B CBEXKeH KITyOHHKe MPH CyIIKe
yBenuuutcs B 4,35 pasza u cocraBut 21,75%.

IIpumep 4. B MOIOYHOM 11eXe CMOHTHUPOBaHA MOTOYHAS JIMHUSA 110 MIPOM3BOACTBY CIYILIEHHOTO
MOJIOKA € CaxapoM €O CJIEIYIOIIMMHI CBOICTBAMHU:

e CozepxaHue caxapa CBeKJI0OBUYHOTro 15%,
e Copepxanue xupa 8%.
e O6uree coaepxanue cyxoro ocrarka — 30 %

IIpouzBonutensHOCTh IMHUHU 1000KT «CTYILIEHKN» B CYTKH.

OnpenenuTs CyTOYHYIO MOTPEOHOCTH B ChIPBE:

5. Hopmann3oBaHHOTO MOJIOKA, €r0 JKUPHOCTb, €CITU COJIep)KaHHE CyXOro ocTaTka B HeM 12%;

6. CaxapHOro rnecka BIaXHOCTBIO 13%;

7. KonmuecTBo BbIapeHHOM BOJIBI, KI/CYT.

Bapwuarnuym ncXoHBIX JaHHBIX B ATOH 3aJaue MOTYT OBITh BEChbMa Pa3HOOOPa3HBIMH. DTO OIHH
u3 BapuaHToB. Himke Mbl yOemumcs, Kak JIETKO pemaroTcss MOAOOHOrO pojaa 3aJadyd MEeTOJOM
MaTeMaTHYECKOTO MOJICITHPOBAHUS. 3aMETUM IIOIYTHO, YTO 3HAYEHUE YHCICHHOW BETMYMHBI MACcChI
BBINTAPEHHOI BOBI MO3BOJUT B JAJIbHEUIIIEM PACCUUTATh KOJIMYECTBO TEIUIOBOW HYHEPIUH, MOTPeOHON
Ha BBIMIAPMBAHUE BOABI U3 HATYPaIbHOIO MOJIOKA, TOMATYSI O TEIUIOTE UCTIAPEHUSI BOJIBI.

PacueT npouecca nojgy4eHusi CryiieHHOro MoJioKa ¢ caxapom

Taoauna 8
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Haspanue u ['padmyeckas MHTEpIIPETALINS ITpoIIecca
buznveckue
No CBOMCTBA b 0
n/m BEIISCTB, — T o
Y4aCTBYIOIIUX B - - - 0= o0
nporiecce _ o 9
1 2 3 4 5
Tounoe Harypanbnoe Brinapennas Caxap Crymenxoe
1 Ha3BaHUE . MOJIOKO C
MOJIOKO BOJIA CBEKJIOBUYHBIN
BEILIECTBA caxapom
2 Macca BemiecTs, X v Z 1000
KI/CyT
3 Coz[epxca:)HI/Ie K, 0 0 8
xupa, %
Conepxanue
4 a0COJIFOTHO 12 0 87 30
CyXOro OCTaTKa,
%
Coneprxanue
5 CBEKJIOBUYHOT'O 0 0 100 15
caxapa, %
Marematrueckass MOJIehb Tporecca
X -Y -Z=1000 (24)
XK, x X-0+0=8 x 1000 (25)
12X-0+87Z=30 %1000 (26)
0-0+100Z=15x 1000 (27)

OOpaTtuM BHUMaHME YUTATENS HAa TO, YTO ypaBHEHHE (27) B MOIy4eHHON CHCTEME 0Ka3alloch C
OJIHUM HeusBecTHbIM. W3 Hero cpasy nomydaeMm 3HaueHue Z= 150kr

JlanpHeHmii X011 pereHns: KOMMEHTapuil He TpeOyerT.

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

Ho He Bce Tak mpo3payHo, Kak KakeTcs Ha mepBblil B3raa. YToObl y uuTaTens He
CIIOKUJIOCH «HECEPhE3HOE» OTHOIIEHUE K PEIICHUI0 cUcTeM 3-X; 4-X u Ooyiee ypaBHEHUH COOOIINM,
yTo mnpumep 4 mnonobpaH cnenuanbHO. Ero ocoGeHHOCTP B TOM, 4YTO KO3((PUIMEHTH mpu
HeM3BeCTHBIX X; Y; Z B TpexX YpaBHEHHUSAX W3 4YeThIpeX paBHbl Hya0. OQHAKO dalle BCEro Npu
pelIeHny no100HBIX 3a/1a4 Bce KO (UIMEHTHI IPU HEU3BECTHBIX OTIUYHBI OT HYJIS.

IIpumep 5. CyTouHblif palMOH KOPOBBI, CKapMJIMBAE€MBI B BHAE KOpMOcMecH 24 Kr/cyT,
COCTOMT U3 CEHa, KOPHEIUIOJOB, CEHaXka W KOMOMKOpMa. XapaKTepUCTHKa 3THX KOPMOB HMEET
CIIeYIOIINE TIOKa3aTeNnu - Tabnuna 9.

Paccunutarh KOJMYECTBO C€HAa, KOPHEIUIOJAOB, CEHaka W KOMOMKOpPMa, HEOOXOAWMOTO IS
MOJTy4eHUus: KopMocMecH, cojaepxkamieil 23 r/kr nporeuna, 4.1 M/Dx/kr obmenHo# suepruu u 0,37
K.eJI/KT iuTatesbHoCTH (Tabmmia 10).

XapaKkTepuCTUKA KOPMOB

Tadauna 9
\ Ceno \ Kopnenuoabt \ Cenax \ Kom0ukopm ‘KOpMOCMCCL|
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n/n
1 2 3 4 5 6
1 Conepxarne 82 13 39 14 24
MPOTENHA, I/KT
Coneprxanue
2 0OMEHHOH 4,6 1,25 3,6 10,2 41
sneprun, M J[x/kr
g | [Mhamatemerocte | g 0,13 03 0,95 0,37
K.€II/KT
3anonssieM Tadmuiry Ne 10.
Pacuer cocraBa kopmMocMecH
Taomma 10
I'paduyeckast uHTEepIpeTraLyst
Haszsanue n
Ne
i (przryeckue
CBOICTBA KOPMOB + =
1 2 3 4 5 6
1 Hazpanvie kopma CEHO KOPHEIUI0/bI CEeHaXK KOMOHMKOPM KOpPMOCMECh
2 Macca KOpMOB, KI' X Y Z K 24
3 Conepariie %) 13 3 14 2
NPOTEHHA, T/KT
4 Himatensiiocts, | 17 043 03 095 037
K.SI/KT
Conepxanvie
5 OOMEHHOH SHeprvn 46 125 3,6 10,2 41
M]Dx/xr
Maremarrdeckast MOZICNT> KOPMOCMECH UMEET CIICTyFOIIINIA BUI:
X+Y+Z+ K =24 (28)
82 X+13Y+39Z+14K=23 x 24 (29)
047X +0,13Y +0,3Z+0,95K=0,37 x 24 (30)
46X+125Y+36Z+102K=41 x 24 (31)

BbI01HMB YMHOYKEHHE B PABOM 4acTH ypaBHEHMH, TOTyYMM OKOHYATEIbHBINA BU
MaTeMaTHYECKON MOJIENIH:
X+tY+Z+K=24
82X+ 13Y+39Z+1,4K=552
047X +0,13Y+0,3Z+0,95 K= 8,88
46X+125Y+3,67Z+10,2K=984
PemmB nanHyr0 cucTteMy MOITy4HM:
X =0,04kr; Z=11,22kr
Y =8,06kr; K =4,7kr.
Pe3ynbTaThl pacueToB MOKa3bIBaIOT, UTO CEHO B PAI[IOH MOXKHO HE BKIIIOUYATh.

IIpumep 6. 113 cyTouHON HOPMBI KOPMIIEHUSI CBUHOMATKH Ha JIOJIIO 3€PHOBBIX KOPMOB
(stameHb) mpuxoauTcs 4,5 KOPMOBBIX eMUHHUII (K.e/1./Toi.). [IuTarensHOCTh aOCOMIOTHO CyXOTO STYMEHS
paBHa 1,24 x.en./kr. CKoibKO rojioB N CBUHOMATOK MOXET IPOKOPMUTH 1Ta MOCEBOB STUMEHSI B
TEUEHHE rojia, €CIIM YPOKaMHOCTh 3epHa Ha HeM cocTaiisaeT 3000 Kuiiorpamm Ha reKTap npu
BJIQXKHOCTH 3epHa 15%. AJITOPpUTM peLIeHus
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1. BeruucisieTcss KOTUYECTBO aOCOFOTHOTO CYXOTO 3€pHa, mojydaeMoro ¢ 1 ra moceBoB. s 3TOrO
3amonHsieM Tabnumy 11. Pacyer koamuyecTBa a0COJIOTHO CyXOro siuMeHsl, mojay4daemoro ¢ lra

10CEBOB.
Taoauma 11
I'padmueckas nHTEpIIpeTaLUs MpOLEcca MOIYYSHHs] KOPMOCMECH
Hassanue u
No busnueckue - -
h XapaKTEPUCTUKU - — — =
BEIIIECTB — _
1 2 3 4
TouHoe Ha3BaHUE AOGCOIIOTHO cyxoe
1. CoIpoe 3epHO Hcnapusascs Boja
BEIIECTBA 3€pHO
2. Macca, kr/ra 3000 X Y
Coneprkanue
3. a0COTFOTHO CYXOT0 85 0 100
BelecTna, %
MaremaTrueckasi MOJIeNb MOTy4YeHHs a0COIOTHO CYXOT0 sIUMEHS:
3000-X =Y (32)
85 x 3000=100Y (33)
N3 ypaBHeHus (33) Haxoaum
*
Y= 8573000 = 2550/ 2a
100

2. Ormpenensercss KOJUYECTBO aOCOJIIOTHO CYyXOro sYMeHs, TpeOyrolieecss Ha OJHY
CBHHOMATKY B T€UeHHH roja - G roa/roi.

45 K.€0.
G, =— " 3g5 Y™ _1304
12470 200 200 - 201

K2

3. Onpenensercs KOJIMYECTBO CBUHOMATOK, KOTOPOE MOYKHO IPOKOPMHTb B TEUEHHUE TOAA
ypokaeM SYMeHS C OHOI0 IreKTapa

25502/ 2a

= =192 , r.e. 2 ronossi/ra
1324 ke | 20 - 200

[TonBomg WTOr CKa3aHHOMY, MOYHO CJHEJIaTh CIEAYIOIIUM BBIBOJ - CaMbIM TIJIaBHBIM U B
OOJIBIIMHCTBE CIy4yaeB CaMbIM JIETKUM STallOM B pacdyeTe MpOIEcCOB MpHu o0paboTKe MPOIYKIIUU
pPacTEeHUEBOJICTBA U JKUBOTHOBOJICTBA SBJISIETCS TAIl MOJYYEHUsI MAaTEMAaTUYECKOW MOJENH Tpoliecca B
dbopMe cucTeMbl «N» YpaBHEHHH C «N» HEeW3BECTHHIMHU. OUYEBUAHOCTh M JIETKOCTH ITOrO IJTara
3a4acTyI0 BBI3BIBAECT Y YUTATENISI HEBHUMATEJIbHOCTb, MOCIHEMHOCTh U, KaK CJIEJICTBUE, COCTaBICHUE
HEBEPHOM MAaTEMAaTHYECKOM MOJENM NpOoliecca CO BCEMH BBITEKAIOIMIMMU M3 3TOr0 MOCIEACTBUSIMMU.
JleficTBUTENbHBIE TPYIHOCTH U OONBIION 00BEM BBIYMCIWUTEIBHBIX OMEPAIMA BBI3BIBACT PEIICHUE
CUCTEM JIBYX, TPEX U 0oJiee YpaBHEHHI C COOTBETCTBYIOIIMM YHCIIOM HEU3BECTHRIX. Ha KoMmbroTEpax
MOXHO peuiaTb CUCTEMbl M3 HECKOJbKHX JIE€CATKOB YPAaBHEHHMM C COOTBETCTBYIOIIMM YHCIOM
HEU3BECTHBIX. J[7 pelieHus TakuX CHUCTEM HCHONB3YIOT NnuOo Meton Kpamepa (¢ momoIisio
ompenenuTenei), aub6o wmeton [aycca, B3aKIIOYAIONIMICA B  IOCIEIOBATEIHLHOM HCKIIOUYCHUH
Heu3BecTHBIX. [l pemeHns Ha OBM cucteM JnuHEHHBIX YpPaBHEHMM IOJIB3YIOTCSA TOTOBBIMH
MakeTaMH MPHUKIagHBIX mporpaMM. OIHAKO, YUTATENIh JOJIKEH SCHO IMPEICTaBIATh ceOe aJropuTM
mporpaMM, paboTarommx B KommbioTepe. Kpome Toro, pemars cucrteMy ABYX, TpeX ypaBHEHUH C
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COOTBETCTBYIOIIUM YHCIIOM HEU3BECTHBIX Ha MEPCOHAIHLHOM KOMIIBIOTEPE BCE PABHO, YTO «CTPENATH
U3 MYIIKU TI0 BOPOOBsiM». [103TOMY MBI COUIH YMECTHBIM HAIIOMHUThH YMTATEIO HEKOTOPHIE CBEICHUS
U3 JHMHEWHOW anreOphl MO MCMONb30BaHUIO MeTojoB [aycca u Kpamepa mpu permieHuH cUCTEM
JIMHEUHBIX YPaBHEHUN C TOMOIIBIO TPOCTHIX MUKPOKAIBKYJISATOPOB.

3. Cucrembl JJUHEHHBIX YPABHEHU I

Omnpenenenus.

JIuHeHbIM ypaBHEHHEM Ha3bIBAETCSl TAKOE YPaBHEHHE, B KOTOPOM BCE HEU3BECTHBIE UMEIOT
MEPBYIO CTENEHb

AX + BY + CZ =D; (34)

3nech X;Y;Z; wumeror mnepByl creneHb. [loaToMy paHHOE€ ypaBHEHHE Ha3bIBaeTCS

JIMHEHHBIM.
CuctemMoil JMHEHHBIX YpPAaBHEHHMM Ha3bIBACTCSI MHOXECTBO JIMHEWHBIX YPAaBHEHUH C
Hem3BecTHBIMU X, Y, Z..., B KOTOPbIX UHCJICHHbIC 3HAYCHUs] JTUX HEU3BECTHBIX, OYIyuu

MOJICTaBJICHHBIMU BO BCE YpaBHEHHUS CHUCTEMBI, oOpaiiaer ux B ToxAecTBa. Takum oOpazowm,
peIIeHUEM CHCTEMbl YpPAaBHEHHH SBISIIOTCS YHCIOBBIC 3HAUYEHHS HEU3BECTHBIX, IIOJIyUCHHBIC B
pe3yabTaTe BHIYUCIUTENBHBIX Olepaluii Haa cucteMoi. B o0mieM ciyyae cucreMa MOXKET UMETh OJIHO
peleHne, MOKeT UMETh OECKOHEYHOE MHOXKECTBO PEIICHHI, a MOYKET ¥ HE MMETh HU OJJHOTO PEIICHUSI.
Hanpumep, cucrema

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

pelIeHnii He HMMEeT,TaK Kak,ecld Obl pelleHHe CcylecTBoBano, To X+tY + Z paBHUIOCH Obl
OJIHOBPEMEHHO U HYJIIO U €INHHUIIE.

CucreMbl, HE HMMEIOIUE PEUICHUH, HAa3bIBAIOTCS HECOBMECTHBIMH, a HMMEIOIINE DPELICHUS -
COBMECTHBIMH.

CoBMecTHas cucTeMa JIMHEWHBIX ypPaBHEHUN HA3bIBAECTCS ONPENeJeHHOH, €CIM OHAa HMMEET
TOJIBKO OJIHO pELIeHHE, T.€. CYIIECTBYET TOJIbKO OJMH HAa0Op YHCIOBBIX 3HAYEHUN HEW3BECTHBIX,
KOTOpBII 00paIliaeT Bce ypaBHEHUsI CUCTEMBI B TOKAECTBA.

CoBMecTHas cucTeMa JIMHEWHBIX ypaBHEHUI Ha3bIBAECTCS HeolNpeaeJIeHHOM, eClli peleHui
6onbie, yeM ogHo. Hampumep, cucrema

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

MMEET HECKOJIbKO pemeHui. [IpenocrasisieM 4MTaTEN0 BO3MOKHOCTh CAMOMY HAWTH PELIEHUS dTOU
CUCTEMBI.
Bo Bcex mpumepax W 3ajadax JaHHOTO «Y4eOHOro MOCOOHS» MaTeMaTHYecKHe MOJeNd
IIPEJICTaBJICHBI TOJIHKO COBMECTHBIMH U ONpPe/ie/IeHHbIMM CHCTEMaMU JIMHEWHBIX ypaBHEHUI.
Ho u 310 He Bce. Ha pemenust npeacrasieHHbix B «Ilocobum» nmpuMepoB HakIIaJAbIBaeTCs €Ile
OJIHO YCIIOBUE — HEOTPHLATEJBHOCTH pe3yJbTAaTa pelleHMii, T.e. IOCJe pPELIeHUS YHUCIEHHOE
3HAUYEHHE HU Y OJJHOTO HEM3BECTHOTO HE MOXET UMETh 3HaK «MHHYC». Eciu, Hanpumep, HensBecTHoe K
B IIpUMepe 5 B pe3yJsbTaTe peHIeHus] OKa)KeTCsl OTPHULIATENbHBIM, TO 3TO 03HAYaeT, YTO KOMOUKOPM B
KOPMOCMECH HaJIo He PUOaBIIsATh, a OTHUMATh €ro U3 kopmocMecH. Eiie O6osbnii abeyp mosryduTcs
MIpH pelIeHnr CUCTeMbl B ipuMepe 1 (ypaBHenus 15, 16),
1000-X =Y (15)
4200-20X=2,5Y (16)
€CJIM HEU3BECTHOE, HaIpUMep Y, OKAKETCs CO 3HAKOM «MHHYC». HarmoMHMM -IIpaBUIIbHOE perieHue: X
=97 xr, Y=903 kr. Eciu 5xe Y = - 903 kr, Toraa u3 ypasuenus (15) X = 1000 — (- 903) = 1903 «r. Kak
M0kHO U3 1000kr Mosoka nomyunts 1903kr cuBok?
K coxarneHuto, MHOTJIa BCTPEYAIOTCSl YUTATENM, KOTOPbHIE, HUCKOJIBKO HE 3aJyMbIBasCh Hal
a0Cyp/HOCTBIO MOIYUYEHHBIX PE3YJIbTATOB, BHIAIOT MO100HBIE OTBETHI 32 HCTUHY.
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3.1. Pemienue cucremM JIMHeHHbIX ypaBHeHHH MeToa0M ['aycca - MeT010M 10OC/1€10BATEIHHOTO
HCKJIIOYEHUS HEU3BECTHBIX.
PaccmoTpum npuMenenue meroaa ['aycca aJist pelieHril CUCTEMBI TPEX JIMHEHHBIX YpaBHEHUH
C TpeMsl HEM3BECTHBIMU U3 MpuUMepa 2.

X + Y+ Z =800 (17)
70X + 13Y + 75Z = 46400 (18)
0,3X + 0,95Y + 0,25Z2=352 (19)

[TocnenoBarenbHOCTh TPOLEAYPHI TAKOBA:

1. Hago ucxirounts HensBecTHOe X W3 ypaBHeHus (18). Jlns 3Toro Bce wieHbl ypaBHEHUS
(17) HeoOxomauMo yMHOXKHUTH Ha K03 duuueHt npu X B ypaBHenuu (18). DToT ko3 bHUIMEHT paBeH
70. Ctporo roBopsi, HaJ0 Bce WieHbI ypaBHeHUs (17) yMHOXKHUTH Ha OTHOIIEHUE KOd(hduIenTa npu X
B ypaBHeHuu (18) k koaddurmenty npu X B ypaBHenuu (17), T.e. Bce wiensl ypaBHenus (17) Hamo
YMHOXXUTB Ha Apo0b 70/1 u mepenucarb 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 BBIYECTh IMOWIEHHO YypaBHeHue (18) w3 ypaBHenus (17.1).
[TonydyeHHOE HOBOE yYpaBHEHHE HAJI0 3aMucaTh Ha MecTo ypaBHeHus (18).

X+Y+Z=800 @17

57Y —5Z= 9600 (18.)

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

3. Jlist uckimouenust X u3 ypasHenus (19) mo aHajgoruu ¢ IpeapIyIIuME ICHCTBHSIMH BCE
yeHbl ypaBHeHus (17) ymHoxuth Ha 0,3; Tounee Ha otHoureHue 0,3/1

0,3X +0,3Y+0,3Z = 240 (17.2)
57Y-5Z=9600 (18.1)
0,3X +0,95Y + 0,25Z7= 352 (19)

8. Beruects ypaBaenue (17.2) u3 ypaBuenus (19) u nomryuennoe HoBoe ypasaenue (19.1)
3anMcarh Ha MecTe ypaBHeHus (19).

X+ Y +Z= 800 (17)
57Y- 5Z = 9600 (18.1)
0,65Y — 0,05Z = 112 (19.1)

5. Teniepb, He Tporas ypaBHeHue (17) Ha/i0 UCKITIOYUTEH Hen3BecTHOE Y u3 ypaBHeHus (19.1). s
3TOro Kakplil uieH ypaBHeHus (18.1) ymHoxxum Ha 1po6s 0,65/57. 3aeck 0,65 - koapduimeHt npu Y B

ypaBHeHud (19.1), a 57 -koadpurment npu Y B ypaBHeHuu (18.1). X+Y+Z=800
%*57Y —%*SZ = E*9600
S7 57 57

0,65Y —0,05Z =112
[epenuiiem cucremy, IpOU3BEIS COKPALLICHUS

X+Y+Z=800 (17)
0,65Y-0,057Z =109,5 (18.2)
0,65Y-0.052=112 (19.1)
6. Berarem ypaeuenue (18.2) u3 ypasrenwst (19.1) u nepenmiem cucremy.
X+ Y+Z=800 (a7)
0,65Y- 0,057Z =109,5 (18.2)
0,0072=2,5 (29.2).
[Tonmyaennoe ypaBaenue (19.2) - ypaBHeHHE ¢ OJTHUM HEM3BECTHBIM Z, U3 KOTOPOT'O HAXOIUM
Z= 29 =357ke
0,007

N3 ypasuenus (18.2) Y =200 kr.;
N3 ypaBuenus (17) X = 243 «kr.
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Meron Tl'aycca st pemieHuss CUCTEM JIMHEMHBIX YpPaBHEHHM B CUJIy CBOEH MPOCTOTHI U
OJTHOTMITHOCTH BBIIIOJHSAEMBIX OIEpalUii OYEHb XOPOLIO MOAXOAUT JUIsl MCHOJIb30BaHMs Ha DOBM.
CyliecTBeHHBIM HEJOCTATKOM 3TOT0 METOZa SIBJISETCSI HEBO3MOXKHOCTH C(OPMYIUPOBATH YCJIOBHUS
COBMECTHOCTH M ONpeIeJeHHOCTH CHCTEMbl B 3aBUCHMOCTH OT 3HAaue€HUH KO3()(UIIMEHTOB H
cB0OOAHBIX uieHOB. C Jpyroil CTOPOHBI, JaXke B Ciy4ae OIpPEIEJICHHON CHUCTEMbI, 3TOT METOJ He
MO3BOJISIET HaliTH oOume (HopMysbl, BHIpAXKAIOIIME PEUICHHE CHCTEMBI 4epe3 ee KOd((HUIMEHTH U
CcBOOO/IHBIE UJIEHBI, KOTOPbIE HEOOXOAMMO UMETh MPU aHAJIN3€E YPaBHEHUH.

3.2. Pemienne cucrem JIMHEHHBIX ypaBHeHue MeTo1oM Kpamepa
3.2.1. DJjieMeHTHbI TEOPUH ONpeaeTuTe eH.

Onpenenurens BTOporo nopsiaika. Onpenenurteny BrepBble ObUTM BBEACHBI JUISL pPEIICHUS
cucteMbl ypaBHeHu# mnepBoi crenenu B 1750 r. IIseimapckuit maremaruk ['.Kpamep nman oOurue
(dbopMysbl, BBIpAXKAIOIIME HEU3BECTHBIE Yepe3 OIpeNeTUTeNH, COCTaBICHHbIE U3 KO3()(UIMEHTOB
cucrembl. [IpumepHO uepe3 CTO JIeT Teopusi ONpeneuTeNel, BBIAIA AaJeKO 3a MpeAessl anreOphl,
cTaJjla IPUMEHATHCSA BO BCEX MATEMATHUECKUX HAYyKaX.

Paccmotpum Tabnuily Buaa:
a 6
1 & (1)
a, 6,

rze, ai, 61, d2,; 62 - HEKOTOphIe uucia. JIrobas Takas TabiauIa Ha3bIBaCTCS MATPHUIEH BTOPOTO
nopsanaka. Yucna a; 61 ap, 6; Ha3bIBAIOTCS SJIEMEHTAMU MaTPHUIIBI.

Yucno, paBHOE a1 62 - ap, 61, HA3bIBACTCS OMpeeMTeieM MATPULbI WM ONpPEACIUTEIEM

1
BTOPOTO HNOPSIKA ¥ 0003HAYAETCS =A

Wrak, mo ornpeneneHnio onpeaeuTeN b MaTPUIIbl paBeH

a, 8
A=|"1 = a,6, — a,8, (42)

PaccMoTpuM cucteMy JBYX JTMHEHHBIX YpaBHEHUH U3 ipumepa |
X +Y= 1000
20X +2,5Y=4200

a 6| 1 1

= =1.25-1.20=-175
a, 6, (2025

3necy A =

Ecmu cron6ern ko3¢ GUiMeHToB npu HEU3BECTHOM X B 3TOM OMPENCTUTENC MATPUIIBI 3aMEHHUTh
Ha cTos0e1] CBOOOAHBIX YWICHOB, TO TIOTYYUM HOBBII
onpeaenuTens AX:

000 1
AX= =1000x2,5-4200x1=-1700
4200 2,5

Ecmu CTOH6CI_I KOB(I)(I)I/II_II/IGHTOB IIpU HCU3BECCTHOM Y 3aMeHUTH Ha CTOJ'I6CI_I CBO60,Z[HBIX YJICHOB,
TO IOJYUYHUM ONIPEACTIUTEIIb:

Y = =1x4200-20x1000=-15800
20420
Pemenune cuctemsl IByX AaHHBIX ypaBHEHHH 1o ciocoOy Kpamepa Oyner numers BUIL:
AX -1700
X= —=———7-=97
A 175
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y = AY _~15800
A -175

3.2.2. Onpeneurennb TPeTbero NOpPsaKa.
PaccmoTpum KkBajgpaTHYI0 TabnuIy BUa:

a, 6, ¢

=903

a; 6; G (43)
a; 63 C3
TIe a1 61C1 Ay, 63, C2 A3 63, C3 - HEKOTOpble umcia. JIroGas Takas TaGNuIa Ha3bIBAaeTCS

MaTpuLEel TPETHETO MOPsIIKa.
Onpeaenurens MaTpULbl (42), WU ONPENETUTENb TPETHEr0 NOpsiiKka, 0003HAYaeTCs

a, 6, ¢
A=la, s, c, (44)
a3 63 C3

DTOT ONpENeUTENb BBIPAXKACTCS Yepe3 OMPEACTUTEIH BTOPOTO MOPSIIKA CIISTYOIIUM
obpa3om:

a, 6, ¢
8, C a, ¢ a, 6
2 6 2 Co 2 6
A=la, 8, c,|=q -8 +¢ (45)
63 C3 a; C; a; 6,
a; 63 C3

PackppiBasi omnpenenmuTeny BTOPOro mopsaka mo dopmyie (45) mpeapiayliero MyHKTa,
Haxo0JUM, YTO

a, 6, ¢
A=\a, 8, c,|=a,6,C; — A,6,C, — 4,6,C5 + A36,C, + A,6,C; — A36,C; (46)
a3 63 Cy
®opmyny (45) 3anmoMHUTH 3HAUUTENBHO Jierde, uyeM ¢Gopmyny (46), eciaum 3aMeTUTh
clieyIollee MPaBUIIO MOCTPOEHUS CllaraéMbIX B IIPaBOil yacTu paBeHCTBa (44):
bepem mnepBblii 2eMEHT MepBOM CTpoku MaTpuibl (43), T.e. a3 U YMHOXaeM €ro Ha
OIIpEIeTUTENIb MATPUIBl BTOPOTO MOPSJIKA, MOJYYAIOUIMHACS M3 HCXOMHOM Matpulsl (43) mocie
BBIUEPKHBAHUS CTPOKM M CTOJIOIA, HA MEPECEYEHUU KOTOPBIX CTOUT B3ATHIM HAMH 3JIEMEHT; 3aTeM
O6epeM co 3HaKOM "MHHYC" BTOpOHl 3JIEMEHT NEpBOW CTPOKH, T.. By M YMHOXaeM €ro Ha
OTIpEeICNUTENIb MaTPHUIbl BTOPOTO TMOPSIKA, IMOJYJarOIIMICS IOCJEe BBIYEPKHBAHUS M3 MCXOAHOM
Matpuisl (43) yxe BTOporo crojliia v MepBoil CTpOKH (Ha UX MEPECEUeHHH CTOUT 3JIEMEHT B1); OepeM
TPETHI AJIEMEHT MEePBOM CTPOKH, T.€. C1 U YMHOXAEM €ro Ha COOTBETCTBYIOIIMI €My ONpeesIuTeNb
BTOPOT'O TIOPSAKA.
OnucanHoe npaBwio U Gopmyiny (45) Ha3bIBalOT PaA3IOKEHUEM OIPENEIUTENS] TPEThETo
MOpsJIKA 110 DJIEMEHTAM NIEPBON CTPOKH.
Brruncisiem onpenenuTens TPEeThEro nopsiika u3 npuMepa 2.

1 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=

=3,25-7125-17,5+22,5+66,5-39=-0,4
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Ecnu B onpenenurene TpeThero mopsika (Ha mpuMepe 2) IepBblid CTOIOEI]

1 1 1
A=[70 13 75| s3amenuts cTon6bLOM CBOOOMHEIX UJIEHOB W3 CHCTEMBI JIMHEHHBIX
0,30,950,25
yYpaBHEHUH B MMPUMEPE 2, TO MOTYIUM HOBBIN OonpeaeauTesb AX
800 1 1

AX =146400 13 75
352 0,95 0,25

Ero Taxxe MOXHO BBIYUCIIUTD, PA3JIOKUB I10 3JICMCHTaAM HepBOfI CTPOKHU

13 755‘ 46400 755‘ ‘46400 135‘
—1x +1x

AX =800x

0,95 0,2 352 02 352 09

=800x (13x0,25—-0,95x 75) —46400x 0,25+352x 75+46400x 0,95—352x13 = —96
[1o ananoruu c onpenenuTeneM BTOPOTo MOPSIKa, HAXOJUM

X = AX = —9% =240
A -04
Beraucnsem onpenenutens AY
800 1
AY =70 4400 75 |=-80
03 352 0,25
Haxomum Bemuunny Y.
Y= AY = -8 =200
A -04
Boruncnsem onpenenurens AZ
1 1 800
AZ =170 13 46400=-144
0,3 0,95 352

B Teopun onpenenureneil 10Ka3bIBacTCs TEOpEMa:

Cucrema «N» JHMHEHHBLIX YPaBHEHHIi MMeeT eIMHCTBEHHOE pellleHHe TOraa M TOJbKO
TOI/1a, KOT/a ONpe/ieIuTe]Ib MATPULBI CHCTEMBbI OTJIHYEH OT HYJIS.

OTa TeopeMa Mo3BOJISIET JH00YI0 CUCTEMY U3 «N» JTUHEHHBIX YpaBHEHUHN C «N» HEM3BECTHBIMU
MPOBEPUTh Ha HAIWMYHE WJIM OTCYTCTBHE €IMHCTBEHHOTO pEIICHHS elle J0 Hayana MpOIeaypbl
pereHus, T.e. 10 BeruuciaeHus onpenenuteneit AX, AY, AZ.

Ecnu ompenenurtens MaTpullbl paBeH HYIIO, TO CUCTeMa YpaBHEHHH JIMOO BOBCE HE HMEET
perieHuit (OHa HECOBMECTHA), JTMO0 UMeeT OECKOHEYHOE MHOKECTBO PEIICHUMN.

Jlnist perieHus cucTeM JTUHEHHBIX ypaBHEHHH Ha DBM nMe0TCs rOTOBbIE MAKEThl MPUKIATHBIX
MporpaMm, UCOJIb3YyIoIMe anropuT™Mel ['aycca n Kpamepa.

4. TexHooru4eckue 3a1a4u

4.1. [lepepadoTKa MoJIOKA

41.1. [lns HOpManmu3alMK MOJOKA >KUPHOCTHIO 4% B HEro BIWIM TaKOe K€ KOJIHMYECTBO
MaJIOXKHPHOTO MOJIOKA XKUPHOCTHIO 0,1%, HO Tpebyemoit xupHocTy B 3,2% He noxyuniau. Jlume nociue
N00aBIEHUST CIUBOK JKUpHOCTHIO 20% momyunnu TpeOdyemylo KHUPHOCTh, a ofmas Macca
HOPMaJM30BaHHOTO MOJIOKa oka3zanach 4,5 TOHHbL. OmNpenenuTh KOJWYECTBO KUPHOTO MOJIOKA,
MaJIOXUPHOTO MOJIOKA M KOJMYECTBO CIUBOK, UCIIOIH30BAHHBIX ISl HOPMATTU3AIIUH.

4.1.2. B Oake 830kr monoka *HpHOCThIO 2,2%. Jlns HOpManmM3aluu MOJIOKA J0 >KUPHOCTU
2,5% Heo0XoauMo OTOOpaTh YacTh MOJIOKA, PA3JENUTh €ro Ha CIMBKHU >KUPHOCTBIO 25% u oOpart.
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CnuBku BepHYTh B 0ak U mepemeniatb. BeIMUCIUTD KOIMYECTBO HOPMAIM30BAHHOIO MOJIOKA, €CIH
xupHOCTH 00pata 0,04%. BeuuCIuTh KOJIMUECTBO 00paTa U CIMBOK.

4.13. U3 MOJ0OYHOrOo MOpOMIIKA >XUPHOCTBbIO 28% TOTOBHUTCS MUTHEBOE MOJIOKO IIyTEM
paz0aBiieHust ero Bojxoi. CKOJIBKO KI' BOJBI HAAO 3aTpaTuTh Ha | K- MOPOIIKA, YTOOBI MOIYYUThH
YKUPHOCTH TUTHhEBOro MoJioka 1,5%; 2,5%; 3,5%7?

4.1.4. VI3 CrymeHHOro MOJIOKa >KUPHOCTBIO 12% TOTOBHUTCS OOBIYHOE MHUTHEBOE MOJIOKO
yTeM pa30aBlIeHUs CTYLIEHHOTO0 MOJIOKA KHUIISTYeHOW BOJOW. B KakoM cOOTHOIIEHHHU HAl0 CMellaTh
CTYIIIEHHOE MOJIOKO U BOJTY, €CJIH MUTHEBOE MOJIOKO JOJKHO ObITh 1,5%; 2,5%; 3% xupHocTH?

415. llenbHOE MOJIOKO MMeeT ioTHOcTh 1,032 r/em® u xupHoCcThb 4,8%. IlocTpouts rpaduk
W3MEHEHUS JKUPHOCTH B 3aBHCHUMOCTH OT HW3MEHEHUS IUIOTHOCTH MOJIOKa, IOJIYy4aeMOro
pa3baBiIeHHEM IEITHHOT0 MOJIOKa BOI0H. [1m0oTHOCTH BOJIBI 1 r/em’.

4.16. C uenbHoro monoka 1200 51 CHSJIM HEKOTOPOE KOJIMYECTBO CIMBOK >KUPHOCTHIO 20%,
n00aBUB BMeCTO HHX Boay. OO0bemM Mosioka mpu 3ToMm ctan paBeH 1210m, a ero kupHocth 2,5%.
OnpenenuTs KOJIMYECTBO CIMBOK, CHATHIX C MOJIOKA, U KOJHMYECTBO BOJbI, JOOABICHHON B IIEJIILHOE
MOJIOKO, €CJIH IIepBOHAYAIbHAS )KUPHOCTh MOJIOKa ObLta 4%.

41.7. lenbHoe MOJOKO kHpHOCTBIO 3,7% mepepabaThiBaeTCsi B CIMBOYHOE Macio
KUPHOCTHIO 82%. CKOJIBKO MOJIOKAa PACXOJyeTcs Ha IMPUTrOTOBJIEHUE lKI Macia, €clid >KUPHOCTh
oOpara u naxtel paBHa 0,05%7?

418. Ilpu TPUTOTOBICHWH CYXOTO MOJOYHOTO IIOPOIIKA BIAXHOCTBIO 15% U3
HATypaJIbHOTO IEIBHOTO MOJIOKa C COJIep)KaHHEeM CyXOro BemiecTB 12% BbIapUBalOT BIAry.
OnpenenuTs KOJIWYECTBO MOJIOYHOTO [TOPOIIKA, I10JIy4aeMOr0 U3 OJIHON TOHHBI HATYypaJIbHOT'O MOJIOKA.

419. CrymenHoe Moioko 0e3 caxapa NONy4YalOT IIyTeM BbHIAPUBAHUA BIAru U3
HaTypaJIbHOT'O MOJIOKA, CHI>Kasl €ro BIaxHOCTh ¢ 88% 110 60%. KakoB BBIX0J1 CI'YIIIEHHOT'O MOJIOKA U3
1 T HaTypanbHOIrO MOJIOKA?
3a KaXJ1yl0 TOHHY MOJIoKa 0a3ucHoi »upHoctu 3,7% ¢epmep nosydaer ot MosiokozaBoaa 3200 pyo.
®epMep B 3UMHMI IepuoA ciain Ha Mosioko3aBon 2800kr monoka >kupHocTbio 4,5%, a B NETHHI
niepuont 4100kr sxupHOCTEIO 3,5%. OnpenenuTs JeHeKHYI0 BRIPYUKY dhepmepa.
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2.13 Jlaboparopuas padora 13 (JIP-13). (2 yaca).

Tema: Mexanuzayus yoanenus nagosa

2.13.1 Ieab padoThl: H3Yy4YUTh NPOLECC YAAJIECHUS HABO3a, MPOM3BECTH PACUYEThl CHCTEMbI
HAaBO30yJaJICHUS.

2.13.2 3apauu padoThI:

1. PaccumTaTh CyTOYHBIN U TOJI0BOM BBIXOJT HABO3A.

2. O3HaKOMHUTCSI C OCHOBHBIMU MEXaHHUUYECKUMU CPEJICTBAMHU HABO30YAAJICHUS.

3. BriOpaTh MexaHWYECKOE CpPEICTBO JUIsl yJajdeHUs HaBo3a M3 3aJaHHOTO >KUBOTHOBOIYECKOTO
MMOMEIICHUS U BBITIOJIHUTD €T0 pacyer.

2.13.3 Ilepeuenb NpuOOPOB, MAaTEPHAJIOB, HCIIOJIb3YyeMBbIX B JIaOopaTopHOii padore:
1. ®dparmeHT HaBO30yOOPOUYHOIO TpaHCIIOPTEPA
2. [Inakatsl

3. MeTtoanueckue YKa3aHuAg

2.13.4 Onucanue (xoa) padoThI:

HcxoaHbie janHble JUIs pacyera:

BapHUaHT 1 2 3 4 5 6 7 8
Bun KPC CBUHB KPC KPC CBunbn | CBunp | KPC | CBuHb
’KHBOTHBIX u u u
IToromoBne 200 100 400 336 300 2000 300 600
MaToK TOTOJIOB | CYCYIOp | OTKOPM | peM. pem.
e .M., xr MOIL. MOIL.
Pa3zmepst 72x21 15x96 96x18 72x18 12x72 2I1x90 | 48xl | 9x87
IIOMEIICHUS 8
.M
ConepxaHu | MPUBSIZHO becnpussizHo
e e e

Pacuer BLIX012 HABO3a

CyTOuHBIH BBIXOJI HABO3a OT 3aJ[aHHOTO MMOTOJIOBbSI PACCYMTHIBAETCS 110 hopMyIIe:
Qctym :Eqi ) mi

r7ie 4i - HopMa BbIXO/1a HaBO3a OT | - Oif MOJIOBO3PACTHOW TPYIIIBI KI/CYT.;
M - YHCJIO )KUBOTHBIX B | - OH TI0JI0BO3PACTHOM TPYIIIE, TOJIOB.
l'onoBoii (Ce30HHBII) BBIXOJ] PACCUUTHIBACTCSI CIAEAYIOLIUM 00pa3oM:

ono :Qcym -n
rAe N - 4ACI0 THEW CTOMIIOBOTO COAEPIKAHMUSL.
Tabnuua 1. Hopma cyToyHOro BhIX0Ja HaBO3a OT )KUBOTHBIX, KI/TOJ.

BH/JI )KUBOTHBIX MOACTHIIKA TBEPJbIC SKCKPEMEHTHI | JKHJIKHE SKCKPEMEHTBI
Kopogsl 4-6 35 20
MoJtogHsK 34 12 6
CBUHOMATKHU 5-6 12 10
CBHHBHM Ha OTKOpPME 2-3 9 8
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MamuHbI 1 YCTAaHOBKH IJIsl YIAJICHUA HAB03a

HaBo3 >KHBOTHOBOAYECKUX MMOMEIIEHUH U C BBITYJIbHBIX IUIOMIA0K YAAISIOT MEXaHUYECKUM U
TUApaBInYecKUM criocobamu. CyIIEeCTBYIOT TPH OCHOBHBIX CIIOCO0A MEXAaHUYECKOTO yIAJICHHUS
HaBo3a: Oy/IbI03€POM, HABEIIAHHBIM Ha TPAKTOP; CKpeOKoBbIMU TpaHcmoprepamu tuna TCH (TCH -
3,0B; TCH - 2b; TCH - 160); nenbra ckpenepusiMu ycranoBkamu tumna YC (YC - 15; YVC - 250; VC -
10).

[Ipu OecnpuBSI3HOM COACPKAHWHM CKOT Ha TIIYOOKOW TOJCTWIIKE IS YAaJleHUs HaBo3a W3
MOMEIIEHUH TIPUMEHSIOT TPAKTOp ¢ OyiIb103epHOi JtonaToi (puc. 1, puc. 2), KOTOPbIH OAHOBPEMEHHO
3arpy’aeT HaBO3 B TPaHCIOPTHBIE cpencTaa (puc.3).

e 1,

AL -
..
v

\7 AL’ \

5

Puc. 1 naBecnoe obopynosanue bH-1B:
1 - otBaum; 2 - uensp; 3 - TUAPONIPHUBOI: 4 - HOXK; 5 - KPOHIITEHH Oyiba03epa;6 - maelr;
7 - TUAPOIMIIMH]IP

P m—

a==-n!

-

Puc. 2 Cxema pabotsl HaBecHOTO 000pynoBanus 11" — 0,4:
1 - xoBuI: 2 - cTpena: 3 - rUApocHCcTEMA
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Puc. 3 TexHonormueckas cxema 0yabI03epHON YOOPKHU MOICTHIIOYHOTO HAaBO3a
Ha KoMmIuiekce coBxo3a «CkpebnoBo»" JleHuHrpaackoi odiaacTu:
1 - 6ynbnosep; 2 - pazbpacsiBaTenb Topda; 3 - KOpMOpa3aaTIHK

B cnyuae mpuBS3HOTO COIepKaHUS JKUBOTHBIX C OTPAHHYEHHBIM KOJTMYESCTBOM IOACTHIIKH U
0e3 Hee HaBO3 YJAISIOT OT TPeX JI0 IIECTH pa3 B CYTKH C IOMOIIBIO TPAHCIIOPTEPOB KPYTOBOTO
neuxkernst 1CH - 3,0b, TCH - 26 u TCH - 160 Toe ¢ 0oqHOBpEMEHHOM MOTPY3KOH B TPAHCTIOPTHBIE
cpenctsa (puc. 4).

Puc. 4 Tpancnoptep ckpeOkoBbIii HaBo3oydopounbiii TCH-160A:
1, 2 - ropu30OHTaNBHBIN M HAKJIOHHBIN TPAaHCTIOPTEPHI; 3 - MKad yrnpaBieHus; 4 - IpuUBOIHAS
CTaHIS; 5 - HATSHKHOE YCTPOKCTBO; 6 - 1eTh co CKpeOKamu; 7 - MOBOPOTHHK

[Tpu GecnipuBsI3HO OOKCOBOM COJIEp’KaHUU KOPOB B TOMEIEHUAX 0€3 MIeNIEBbIX MTOJIOB HABO3
YIAISIOT CKpenepHbIME ycTaHoBKamu Trmna Y C (puc. 5).
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Puc. 5 Cxema ckpenepHoii ycranoBku tuna Y C:
1 - HanpaBISIIONTUEN POJUK; 2 - 1IeTh; 3,5 - CKPeOKu: 4 - MpUBOAHAS CTAHITUS

TsroBwIit Opral CKpeOKOBBIX TPAHCIIOPTEPOB U CKPENEPHBIX YCTAHOBOK - BTYJIOUHO-
POJIMKOBAsI, yCUJICHHAS IJIACTHHYATAS WJIM HEPa300pHAs SKOpHAs IICTIb.

B ckpeOKoBBIX TpaHCIIOpTEpax Ha paBHOM PACCTOSIHUU K TSTOBOM IIETIH TIPUKPETIIICHBI
CKpeOKH, KOTOPHIC IMEPEMEIIAI0T HABO3 110 HABO3HOMY KaHAaTy OTJICITbHBIMHU MOPIUSIMHU K MECTY
BBIrPY3KH. TpaHCIOpTEpbl MOTYT NIEpEMEIaTh HABO3 B TOPU30HTAIBHON M HAKJIOHHOW TIOCKOCTSIX
(yron nakiona 30 rpaaycoB). ['opu30HTaIbHBIC TPAHCIIOPTEPHI PA3MELIAIOT B OTKPHITHIX HABO3HBIX
KaHaBaX, PacoOJI0XKEHHBIX BIOJIb HABO3HOTO Mpoxoja [|JinHa [enu Takoro TpaHCIopTepa OOBIYHO HE
npesbimaet 200 m. [Ipu TpaHCTIOPTUPOBKH HABO3HON MacChl Ha OOJIBIINE COCTOSIHUS BOZHUKAET
3HAYUTEJIbHBIC COMPOTUBIICHUS U TPEOYIOTCS TIPUBOJI IOBBIIICHHON MOIIIHOCTH U II€TIh YBEJIHUEHHOTO
cedenus (puc. 6).

it 2
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Puc. 6 KoHCTpyKTHBHO-TEXHOJIOTHYECKHE CXEMbI HABO30yOOPOUHBIX CKPEOKOBBIX TPAHCIIOPTEPOB: a
— TCH-160 (xpyrosoro asuxenus); 6 — YH-3 (Bo3BpaTHO-IIOCTYNATENBHOTO ABM)KEHHUSA); B —
ycraHoBka Y CH-8 nornepeyHas ¢ KOBIIOBBIM CKpeNepoM (BO3BPATHO-MIOCTYNATEIBHOTO JBIKEHUS): |
— IPOJOJIBHBIN TPAaHCIIOPTED, 2 — HAKJIOHHBIN TPAHCIIOPTED, 3 — HATSHKHOE YCTPOMCTBO, 4 — CKpenep
norepeyHoro Tpancrnoprepa YH-3
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Pacuer MOOMJIBHBIX cpecTB YOOPKH HaBO3a
K MOOGMIIBHBIM HaBO30yOOPOUYHBIM CPEICTBAM OTHOCSTCS Oyib1o3epHoii HaBecku bH-1,
TPAKTOPHBIN MOTPYy3unKH-0yiba03epbl [1b-35 u nmorpy3unk ¢ppontansHoit nepekuanoi [1DIT - 1,2.
[Tpon3BOIUTENFHOCTH TPAKTOPA C HABECHBIM CKPEOKOM ONpEeNsieTcs ¢ HEKOTOPhIM
MPUOIMKEHUEM BEJIMUMHON MAIlIMHHOTO BpeMeHH, 3aTpaurBaeMoro Ha ynainenue 1000 kr. HaBo3sa:
t,=1000-1,/(q,-V,)
rze ts — Bpems, 3arpaunBaemoe Ha ynanenue 1000 xr HaBo3a Oynbao3epom, ¢
l; — cpenmusist yTMHA TIepeMeEIeH s HaBO3a, [0 HABO3HOMY IIPOXOY, M;
Js — KOJIMYECTBO HaBO3a ,yOupaeMoro 3a0iuH pabounii Xxoa Oyiba03epa, Kr;
Vs — cpennss pabodast CKOpOCTh TpakTopac Oyiiba03epHOil HaBeckoit, m/c (0,5-0,7)

KonmuecTBo HaBo3a, youpaemoro 3a ouH pabounii Xo1:
q9,=2- 9, /a-k_

T/I€ Z - YUCJIO JTHEH MEXIy IBYyMs YOOpKaMu;

@ - KOJIMYECTBO HABO3HBIX KAHAJIOB B IOMEIICHHH;

K - KOJIM4YecTBO MPOXO/I0B TPAKTOPA IO HABO3ZHOMY IPOXO.Y,

k=b,/ b,

rae b, - mmpuHa mpoxonaa, M.;

bs - mmpuHa 3axBara OyJIbJ03EpHON HABECTH C YUETOM IIOCTAHOBKH PabOYEro opraxa,

HEOOXO0JMMO OKHCJIUTh B CTOPOHY YBEITHUUCHHS, M.

COHpOTI/IBJ'ICHI/IC JABHXKCHHIO HABO34a, IICPEMCHACMOI'O TPAKTOPHBIM HABCCHBIM CKpC6KOM Ha
BBIFy.]IBHOfI miIomanake ¢ TBEPAbIM IMMOKPBITUEM UJIM B HABO3HOM ITPOXOJAC KOPOBHHKA, OIPCACTIACTCA

o opmyie:

P=981k,-f M

rie Ks - K03 GHUIMEHT, YIUTHIBAIOIIUI YToJl MOCTAaHOBKU CKpeOKku (Tadu; 2);
fon - KO3 duitnent 3penus nokos, (0,8- 0,85);
M - macca Tena Bojodenus (500 - 600), kr.

[Ipu ybopke HaBo3a JKeIaTeNbHO MPUMEHSATH CKPEOOK COBKOOOPa3HOH (OPMBI, TaK KaK 4eM OOJIbIle
HaBo3a OyJIeT JieaTh Ha CAaMOM CKpeOKe, TEM MEHbIIIE CONTPOTHBIICHHE.

Tabmuma 2. 3nauenne kodpduumenra Kg

Hago3 Yoy noctaHOBKH paboyero oprana

0° 15° 30° 45°
COJIOMUCTBII 1 0,85 0,75 0,65
Topdsnoit 1 0,95 0,85 0,70
JKCKPEMEHTHI 1 0,95 0,90 0,80

Pacuer neno4Ho-nJIaHYATHIX TPAHCIIOPTEPOB
Pacuer cBOAMTCS K OMpeIeIeHHIO TI0JJau, TATOBOTO COMPOTUBIICHHS 1 000CHOBAaHMSI BBIOOpA

MOIITHOCTH 3JIEKTPOJBUTATES.
[Tomauy TpaHcmopTepa OnpeaesstorT no hopmyse:

Q=h-b- p-v-k

rae h - BeicoTa nepemMeraeMoi Mpu3Mbl, WK Tea, BOJIOYCHHUs, M (BBICOTA
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cKkpeOka moipkHa ObITh B mpenenax 0,5 - 0,67 oT riryOuHBI HABO3HOW KaHABKH, JNTHHA CKpeOKa
JOJKHA 00€CTIeYrBaTh 3a30p MEXK/IY €ro KOHIIOM U
crenkoit kanaBku 0,015 - 0,025 m);
b - mmpuna HaBo3HO# KaHaBkH, paBHas 0,32 M npu riryoune 0,12 m;
P - TUIOTHOCTB, JJIs1 TOACTHIIOYHOTO HaBo3a P = 600 - 900 Kr/Mg,
st xuakoro p = 1000 - 1070 KF/M3;
V - CKOpPOCTB LIEMH TPAHCIIOPTa, M/C, (CMOTPH MPUIIOKCHHS ),
k - koo urrenT nomaum.

ITpu atom k = Ky + ky + k3 + K4 + ks, rme k= 0,5 - koaddurnmeHT 3amonneHust KaHaBKH; Ky =
1,13 - ko3 pUIMEHT, YUUTHIBAIOLIHIA YIUIOTHEHHE HaBO3a MIPU ero nepemenieHus ckpeokom; ks= 0,9 -
0,95 - ckopoctHoit koaddunmenT; Ky= 0,97 - ko3 unreHT, yIUTHIBAIOIINN 00beM KaHABKH, 3aHATHIHI
1enbko co ckpedkamu; Ks = 0,8 - 1 - koappuIMeHT, yUUTHBAIOIINN YTroJl TOAbEMa HAKIIOHHOTO
TpaHcmopTepa.

TsaroBoe conporusienue P(H) IBIKEHUIO TpaHCIIOpTEpa HAXOAAT 10 (hopMmyie:
P = P1+Py+P3+Ps+Ps
rze P - conpoTuBienue oT TpeHus: HaBo3a o0 KaHaBKy, H;
P - conpoTuBieHne oT TpeHUsI HaBO3a 0 OOKOBbIE CTEHKU KaHaBKH, H;
P3 - compoTHBIIeHHE OT [10béMa HaBO3a HAKJIOHHBIM TpaHcropTepom, H;
P4 - conpoTuBiieHnE OT NepeMeIeHHs ey TpaHcnopra, H;
Ps - conpoTHBIIeHHE OT NepeMeIleHUs] HaB03a B HAIIPABJICHUM HATSKHON

3Be3gouku, H

Pl:h.b.L.p.g. f.cosp
rjae L - IiMHa MyTH mepeMeneHus HaBo3a, M.;

2.
g - YCKOpeHHe CBOOOTHOTO MajieHus, M/C”,
f - ko3 punmeHT TpeHUs HaBoO3a 0 Ke00; B 3aBUCHMOCTH OT BiaxkHocTH = 0,71 — 1,3;

B - yron mogbema HaBo3a, T.€. YroJl yCTAHOBKM HakJIOHHOTO TpaHcnoprepa (30 rpaaycos).
P,=h*.p-L-f-£.cosp

rae & - ko3 uIreHT 60KOBOTo J1aBJIeHHUs, PaBHBIM:

—f2 1 f, 8 = f -

6H

E=p- W t2, — [0 2, 4

r7ie y - nuHaMudecknit kodddumment pasusiit 1,5 - 1,8;
feu - KOG GUIMEHT BHYTpeHHEero Tpenus HaBo3a (0,9 - 1,5).

PSZthpg f 'Sinﬁ,
P,=2-9,-L, -cosg

rze g, - yaenpHas cuia Tskectu 1 M nenu co ckpedkamu, H/m;
L; - paccTostHuE MEXKAY OCSIMU 3BE3/I0UEK

P.=0,25-P,

Momnocts asurarens Nz:
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N =k-P-v/(102-7,)

rae K - ko3 duImenT, yauThIBaOIIHI COMPOTUBICHUE OT MPUBOIHOM 3Be3104kH (K = 1,1);
1, - KII1 nepenauy;

ITpu s3Tom ckopocts nenu V = 0,15 - 0.2 m/c, a KITJI nepenaun 7, = 0,75 - 0,85. Boicora
cKkpeOKa TpaHCIopTepa A0JbKHA ObITh B mpeaeiax ot 1/2 no 2/3 I'nyOuHbsl HaBO3HON KaHABKH, a JIJIHHA
CKpeOKa JToJDKHA 00ecTieunBasi 3a30p MEXKy ero KOHIIOM u cTeHKo# kaHaBku B 0,015 - 0,025 m.

Heo0xoauMoe MUHUMAIbHOE MTPEABAPUTEIILHOE HATSDKEHHUE Prjn, ienu (puc. 7) OonpenensoT
o gopmyre:

I:>min: I:)0 bc/ tJ ) &amax - fl'tg2 X nax :: I:)0/ q !_tgamax :

rae Py -conmpoTuBieHne ABMKEHUIO CKpeOKa IIPH PaCIOIORKEHHUIO €T0 10
HOPMaJi K CTEHKE KaHaBbl, ONPEIEIIEMOE U3 YPAaBHCHUS:
P=R/(@1-f,-tgex)
P - conpoTuBIICHHE NBH)KCHHIO HaBo3a, H
b - paccrostHre OT TOYKM MPUITOKEHUS CHIIBI P OT 1enu

(b. =0,5b + ¢, mpua =0, ¢ =0,01 - 0.02m, npu a=15°, ¢ = 0.03 - 0.04 m);
t - war nenu, M

Amax - MAKCHMAIIGHO JOIYCTHMBIN YroJ HAKIOHA CKpebka (JUIst 9KCKPEMEHTOB amay = 15°)
f1 - KO3 PuLMEHT TpeHUST HaBO3a 0 OOKOBYIO CTCHKY KaHABKH.

Fnin

Puc.7. Cxema neiicTBusi Cuil Ha CKpeOOK TpaHCIOpTEpa

Pacuyer ckpenepHoil yCTAaHOBHIIH.

Pacuer CBOAUTCA K OIIPCACIICHUIO TOAa4YU, TATOBOTO COIIPOTUBJICHUA U HOTpCGHOﬁ MOIITHOCTH.
[Togaua ckpenepa MOXeT OBITH paccunTaHa 1Mo GhopmyJie:

Q=V,-p-plt,

e V, - pacyeTHas BMECTHMOCTb CKperepa, M, (LIIpHHA 3aXBaTa CKPENepa B PACKPHITOM
coctosiiuu — 1,75 M, B crioskenHoMm — 0,69 M, BeicoTa ckpedka — 0,15 m), (cMm. pusioxkenus);
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P - TUIOTHOCTH HaBO3a, (CM. cTp. 8);
@ - ko3 dunuenT 3anonHenus ckpenepa (¢ = 0,9 - 1,2);
t, - BpeMsi OTHOTO IHKJIA, C.

Bpewms nukia paBHo:

t,=(2-1/V,) it,

rae | - jHa HaBo3HO# KaHABKH, M;
V, - cpennsist ckopocTs JikeHus ckpernepa (0,3 - 0,4 m/c);
t, — Bpems, 3aTpaunBaeMoe Ha yIpPaBJICHUE YCTAHOBKOM, C (CM. IPHIIOKEHHS).

MOITHOCTB IBUTATEINS CKPETIEPHOIN YCTAHOBKH OIPEEIISIOT O hopMyIie:

N=P,-V_ -(1000-77)

rae P, - monHoe TsAroBoe conpoTuBieHue ckpenepa, H

ComnpoTuBieHne CKperepa 3aBUCUT OT Macchl M, ckpernepa, K03 HUIIMEHTOB TPEHUS MEXKITY
HaBO30M M CTEHKaMH KaHaBKH, MEKJy CKPEIIepOM M HaBO30M, OT COIIPOTUBIICHUS IIEPEIBUKEHUIO
TATOBBIX KAHAJIOB U TPEHUS B OJIOKaX.

Jist ckpenepHoil ycTaHOBKH, paboTaroliel B ABYX HaBO3HBIX KAHABKAX:

P. = P+ P+ P+ P,
rae P1 - conpotuBnenue paboyeil BETBY;

P =981 MH +M, ;:Bc +0r Ly fT )
3neck M, - Macca mopuuu HaBo3a, kr (M, =p-V);
M. - msica ckperiepa, KT (CM. IPUIIOKEHHS);
fc - IpUBEAECHHBIN K03()PUIMEHT CONMPOTUBIIEHUS IEPEMEIICHUIO HABO3a U CKpEeIKa
(1,8-2);
01 - Macca 1-ro metpa tpoca (qr = 0,4 kr);
L7 - muHa Tpoca, M, (CM IIPUIIOKEHHS );
fr - ko3 durment Tpenus tpoca o Haeo3 (f, = 0,5 - 0,6);
P, - conpoTuBieHrEe IEPEIBUKEHHUIO XOIOCTON BETBU/

P,=981.(M_-f.+0;-L; - ;)
P3 - COIIPOTUBJICHHUEC Ha IPCOJOJICHHUEC CUIT UHCPIUU;
P=2-M, -0

P, - HaTsbkenne Haberaromeii BeTBH KaHata, H
P=(R+P,+P)/ (" 1)
311eCh i - KO3 duimeHT TpeHus Tpoca o ponuk, (u = 0,1 - 0,2);
o - yrou oxsara, (a = 135° — 150).

KoHTpoJibHbIE BOPOCHI:
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1. [IpeumyiiecTBa 1 HEIOCTATKU MEXAHUYECKUX CUCTEM yIaJICHUs HaBO3a

2. YCTpOHCTBO U OCOOEHHOCTH SKCIUTyaTallud MEXaHUYECKUX CPEJCTB yAalleHUsl HaBO3a

3. Kakue mexanudeckue cpeicTBa yIajaeHus HaBo3a MPUMEHSIOTCS Ha OTKPBITHIX TIIOMIAIKAX.
4. C KaKuMU TpaHCHOpTEpaMu pabOTAIOT CKperepHbIEe YCTAaHOBKHU.

IMPUJIOKEHUA

Tabnuma 1. Texauueckast XxapakTepuCTUKa HABECHOTO 000PYI0BaHUS sl YOOPKHU

Hanvenoare BH-1 J-159H J1-535 BH-18
nokasarenen
VYron pe3anus, 55 ) 55
rpaj
[[Tupuna 3axBara
(6e3 1500 2880 2560 2000

YITTUHUTENS), MM

Pa3mepsl ¢ TpakTOpoM, MM

Jnuaa 4876 4660 4510 4130
Hlupuna 1480 2280 2560 2000
BBICOTA 1880 2300 2300 1630

Macca, kr 168 750 850 285

TexHu4ueckas xapakTepucTuka HaBecHOro obopynoBanus [1I7 - 0,4

I'py3onoaseMHOC 11, KT 500
BricoTa mogbema, M 2,6
BmectuMocTh KOBIIIa, M

IUIST TIOMETa 0,5
JUTS CBITYYMX MaTepPHaIoB 0,4
Pasmepsl (pu OIMyIIIEHHOM KOBIIIE), MM..

JUIHA 5890
IMpYHA 1900
BbICOTA (IO BBIXJIOITHOM TPyOe) 2350
OOm1ast Macca morpy34rKa ¢ MOJHBIM KOMITJIEKTOM pabodux opraHos, kT 690 Macca norpy34unka ¢
KOBIIIOM JIJISI TIOMETA, KT 130
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Tabmuma 2. TexHnueckast XapaKTeprUCTUKa CKPEOKOBBIX TPAHCIIOPTEPOB

HaumenoBanue nokasareneit TCH- 2 TCH-3,0A | TCH-3,0b 161(;CH a
Topusonmanvhvii mpancnopmep
IIar nenu, Mm 115 100 125 80
JliiHa Lenu, M 170 Jlo 200 170 160
CKOpOCTh JIBUKEHHS LEIH, M/C 0,19..0,2 0,19..0,2 0,19 0,18
Pa3mepsnl ckpebka, MM 290x50 260x60 250x 56x 36 -
460 1000 1000 -
Paccrosiane Mexny ckpebkamu, MM
Cpennsist TeopeTuyeckas 6 3 4..55 -
POU3BOAUTEIBHOCTD, T/4
Pumepbl HaBO3HOTO KaHal (IMPHHA X TITyOUHA), MM:
6e3 OOIIMBKY TOCKAMU 320125 370160 320160 -
C JIEpPEBSIHHON OOIIMBKON 330120 320120 320120
55 2.8 4 6,2
Mour;HOCTb 3IEeKTpoABUTaTENS, KBT
2470 1320 1595 1890
Macca TpaHcrnopTepa ¢ Iemnbko, KT (anuHa neru
200 m)
Haxnounwiii mpancnopmep
MakcumasbHas JTHHA - 6,35 7,10 7,7
TpaHCHopTepa, M
CKOpOCTh JIBUKEHHS LEMH, M/C 0,19 0,51 0,72 0,72
BeIcoTa nogpeMa HaKJIOHHOU 2.5 6 2,3
Y4acTH, M
MakcuManbHBbIi yroj HakJIoHa 30 Mo 30 30 -
TpaHCIIopTepa, Tpaj
Macca TpaHcnopTepa, Kr - 150 543 -
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Tabmuma 3. Texauueckast XxapaKTepUCTHKA CKPEMEPHBIX YCTaHOBOK

HanmenoBaHue mokasareinei yC-10 yC-15 YC-250
Pa3mepbl HABO3HBIX KaHAJIOB, MM
['myOouna 500
[upuna 1800
JlniHa KOHTypa, M Jlo 170 o 170 Jlo 250
Crcopocns IBYKEHUS 1IENH, M/C 0,13? 0,04 0,06
[Iupuna 3axBara pabodero oprasa, M
0,5;1,4 1,8;2,4 1,8...3,0
Bnaxnocts, % 86,8 88...90
Hpononmmenblifgf [IUKJIa pabOTHI, ] 38.4 30,2
[Tpou3BOAUTENBHOCTD, T/4 10 0,2 1,4
VcTaHOBIEGHHAS MOITHOCT, KBT 3 3 2,2
Macca, kr 1900 2511 3300
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2.14 JlabopaTtopHas padora 14 (JIP-14). (2 yaca).

Tema: MquOKﬂuMam 6 JHCUBOMHOBOOYECKUX nomeuweHusx. Pacuem MUKpoOKiumama.

2.14.1 eab padorbi: O3HAKOMUTBHCS C IapamMeTpaMH MUKPOKIMMAara ¥ BIUSHUEM HX Ha
MIPOIyKTUBHOCTH JKUBOTHBIX. OCBOMTH METOJMKY pacyeTa u nmoadopa o60pyaoBaHusl.

2.14.2 3apauyu padoThI:

1 Cuctembl co31aHUsI MUKPOKIUMATA.

2. CucteMbl BEHTUJISAIUN U OTOIIJICHUS.

3. O0opyn0BaHUE CUCTEMbI BEHTUJISIIIUU M BO3IYITHOTO OTOILJICHUSI.

4. TeXHOIIOTUYECKUI pacyeT W BBIOOP OOOpPYHOBaHUS CHUCTEMBbl BEHTWISALHUA U BO3AYIIHOTO
OTOILICHHS.

5. Otyer.

2.14.3 Tlepeyenb NpuOOPOB, MATEPHUAJIOB, HCIIOJIb3YeMbIX B JIa00paTOpPHOI padoTe:
1.Ilnakatsl

2.MeToauuecKue yKazaHus

3.951eMEHTEI CUCTEMBI BEHTHIISIIUN

2.14.4 Onucanue (xoa) padoThl:

Cucrembl CO3JaHUAA MUKPOKJIMMATA

PazButne 3¢(eKTHBHOTO KXMBOTHOBOACTBA BO3MOXHO TOJIBKO IPH YCJIOBUU CO3IAHUS H
[oJiiepKaHNsl HOPMAaTUBHOI'O MUKPOK/IMMATa B )KUBOTHOBOIUYECKUX MOMEILICHUSX.

Muxpoxnumam (6nympennuti kaumam) nomewjenuss - KIAMaT OrPaHUYEHHOrO IIPOCTPAHCTBA,
BKJIIOYAIOIIMH  COBOKYIMHOCTh  CIEAYIOUMX  (aKTOPOB  CpeIbl:  TEMIEpaTypbl, BIaKHOCTH,
MOABMKHOCTH (CKOPOCTH JBIDKCHMS) U OXJIXKIAIONIEH CIOCOOHOCTH BO3/1yXa, OCBEIICHHOCTH,
YPOBHS IIIyMa, KOJIMYECTBA B3BEIICHHBIX B BO31YyX€ IBUIEBBIX YAaCTHUI] U MUKPOOPTaHU3MOB, I'a30BOIO
COCTaBa BO3/yXa.

Conep:xaHne JKUMBOTHBIX B YCIOBHSX, OTBEYAIOIIUX 300I'MTMEHMYECKMM M BETEPHUHAPHO-
CaHUTApHBIM TPeOOBAaHUSAM, C YUETOM UX OMOJIOTMYECKMX OCOOEHHOCTEH, B 3aBUCUMOCTH OT BMJA,
BO3pacTa, (HU3MOIIOTUYECKOTO COCTOSHUS M TPOM3BOJCTBEHHOIO HAa3HAU€HHUs, TaK JXK€ Kak U
MIOJIHOLIEHHOE€ HOPMHUPOBAaHHOE KOPMJIEHHE, SIBJISETCS OCHOBOW IMOBBIIIEHUS UX MPOJYKTUBHOCTH,
CHIDKEHHMsT  3aboineBaeMocTd W majgexa. OTKIOHEHME  IapaMeTpoB  MHUKpPOKJIMMAara B
KUBOTHOBO/JIYECKUX MOMEIICHUSX OT YCTAaHOBJIEHHBIX MPEIEIOB MPUBOJUT K CHUKEHMIO y10eB Ha 10 —
12 %, yMeHBbIIEHUIO TPUPOCTa KUBOW Macchl Ha 20 — 22 %, yBeTMUEHHIO OTXOAa MOJIOJHSKA 70 15 —
19 %, cHmXeHuto TpoXyKTUBHOCTH NTHIBI Ha 30 - 32 %, COKpaIleHUIO CpoKa CIIY>KObI )KUBOTHBIX Ha
15 - 18 %, yBenuueHHio 3aTparT KOPMOB U TpyJda Ha €IUHUILY NPOAYKIMHM, YMEHBIICHHUIO BTPOE
MIPOJOJKUTENBHOCTH IKCIUTYaTallUM XKUBOTHOBOAUYECKUX 3/IaHUI M BO3PACTaHHUIO 3aTpaT HAa PEMOHT
TEXHOJIOTMYECKOT0 000py10BaHUS.

CucreMbl co3qaHusl MMKpOKJIMMAaTa MOAPA3IEISIIOTCSA: IO TUIY HCIIOJIB30BAHUSA -
KpYTJIOTOJUYHbIE, B JIETHUH MEPUOJ W B OTONUTENBbHBIN MEpHOJ; MO CTENEeHH BO3JCHCTBHUS Ha
napamMeTpbl MUKPOKJIMMATA - OTHO(PAKTOPHBIE U MHOTO(aKTOPHBIE.

[Iupoko pacipocTpaHEHHBIMU CPEJICTBAMHU CO3/IaHUSI MUKPOKJIMMATa B )KHBOTHOBOIYECKUX
U TNTHULEBOAYECKUX IOMELIEHUSAX SBISAIOTCS Ppa3iM4HblE THUIBI OTOMUTEIbHO-BEHTHIISLMOHHBIX
cuctem (OBC). Knaccudukanus OBC npencrasinena Ha puc. 1.

CucremMbl BeHTHJISINNU M BO3AYIIHOTO OTOIICHUS

Beumunayueii Ha3bIBAIOT COBOKYITHOCTh MEPOIPHATHH W YCTPOMCTB, OOECIEYMBAIOIINX
pacyeTHbIN BO3JyX000MEH B MOMELICHUSAX JKUIIBIX, OOIIECTBEHHBIX M TPOU3BOICTBEHHBIX 3JaHUM.

BentuiasiunonHass  cucremMa - 3TO  COBOKYHNHOCTb — YCTPOWCTB Uil 00OpaboOTKH,
TPAHCIIOPTUPOBAHUS, IIOJJaYN U YAAJIEHUS BO3IyXa.

[lo Ha3Ha4YeHUIO CHUCTEMBl BEHTWIALMU MOAPA3ACIAOT Ha IMPUTOYHBIE M BBITSDKHBIE,
obecrieynBarone o01e0OMEHHYIO HITH MECTHYIO BEHTUJISIIHIO.
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Cucrembl BEHTWJISIMM, TMOJAIOIIME BO3IYyX B IOMEIIEHHE, HA3bIBAIOT HPUMOUHBLIMUY, A
yAAJSIOIINE 3arPsI3HEHHBIN BO3AYX U3 IOMEILECHUS - bIMANCHLIMU.

BeHTWIsAuio Ha3bIBAIOT 00We0OMeHHOU, €CITH BEHTWIMPYETCSl BCE TOMEIICHHE WJIH €ro
pabouast 30Ha. MecmHas BEHTHIALUS OOCCIICUUBACT yJaJIEHUE BO3JyXa HEMOCPEACTBEHHO OT
0o0OpyJIOBaHUSI - MCTOYHHMKA BpEAHBIX BBIICICHUH - WIM [0oJady BO3AyXa B Kakyo-1100
ONPEICTICHHYIO YaCTh MOMEIICHUSI.

[Io cnoco®y mnoOyxkaeHus [BUKEHUS BO3JyXa pa3jNydaloT CHCTEMBbl C ecrmecmeeHHOU W
npUHyoumenvHoU eeHmuisiyuel. B TiepBoM ciiydae BO3IyX TOCTYIMAeT B MOMEIICHHWE W YAAISeTCs W3
HEro BCIEACTBHE PA3HOCTU IUIOTHOCTH BO3JyXa BHYTPHU IIOMEUICHUS W CHApYyXH, a TaKXke IO
BIUSHUEM BeTpa. EcTecTBeHHYIO BEHTUIISIHIO JICNST Ha OeCKaHATBHYIO U KAaHAJBHYIO.

[— OTONUTENBHO-BEHTHASLUMOHHAS CACTEMA

| Ortonnewue ]: BexTunauus TL
| 4
Mo Tvny TennonockTens Mo sray b'cnonuayeuoiﬁ] -
Mo cnocoBy Ten- e Mo dyHcumn
nocHabxenun
|__,| Boannoe oto- [ e
Lo Mo cnocoby ymp- Xummieckan
i oniaiian T Obweobmersian
Mo enuArmO Ha
Teapnoe ronnuas
[Tieposoe oo~ | Cnc;:m HIH3XOT0 B2PA Shiac:
| nnetme (8 3a8u- 1 MecTHaq
CHMOCTH O fas- F T ——— Wugxoe Tonnmeo
nesun napa) RaBneHs T
l las Mo cnocoby noby-
MNaxensHo - NYYHCToE OTONNEHWE T HACHAS BHREHUA
BOyxa
INEKTPOIHEDIHA
Meynoe oronnexne
i
Mo koniecTay oTanNKeae- Wcnone3osanue aTopu- C e
Muix 05beKTOn HBIX IHEDIOPECYPCOs peocRSRII Mo xapaxTepy
BoanywHoe — WOl nopaven pa A
oTONNEHue, Co- I
— mwm c Mo amcxeno rennowocurens | | Micnionb3oeanme 80306- | (¢ cocpegotouenton NPUTOUHOrO BO3-
BeHTMNAUMEN HOBMAEMbIX HCTOMHHKOB nopaver Ayxa
No WWo IHepIMn

Puc. 1 Knaccudukaiust oTonuTeNbHO-BEHTUIISIIMOHHBIX CUCTEM

beckananpHass BEHTWIALHNS OCYIIECTBISIETCS 4epe3 OKHa, (ppamyrd, (GOPTOUKH M CTEHOBBIE
npoembl. OHa HanboJee MpocTa, HO MaJio peryiupyema. boiee coBeplieHHa KaHANbHASL BeHMUNAYUS,
P KOTOPOH MPUTOK CBEKEro M OTBOJ 3arps3HEHHOTO BO3[yXa OCYLIECTBISIIOT 4epe3 KaHalbl,
CHa0KEHHbIE PETYIUPYIOLUIMMH 3aCIOHKAMHU.

Haubonee >¢dextuBHa mpuHyIUTENbHAs BEHTWIALUSA (C MEXaHMYECKUM IOOYXKJIEHUEM), B
KOTOpPOH BO3AYyX NPUBOAUTCSA B JBH)KEHUE IPH TOMOIIM BEHTHJISTOPOB, pabOTAIOIIUX B PEXHME
HarHeTaHust (IPUTOYHBIE CUCTEMBI) UM pa3peKeHUs (BBITSXKHBIE CHCTEMBI).

[To xapakTepy pacmpeneieHus NPUTOUYHOTO BO3AYyXa PA3IMYAlOT MEXAHHYECKHE CHUCTEMbI
BEHTWISILIUU C paccpedomoyenHol U cocpedomoyeHHoll ojaueid. B mepBom ciiydae BO3AyX MOJAIOT B
MOMEIIEHHE C MOMOIIBI0 BO3YXOBOJIOB, PABHOMEPHO pa3MEIIEHHBIX BHYTPH IOMELICHHUS H
CHa0XXEHHBIX OTBEPCTUAMHU; BO BTOPOM - BO3JlyX HarHeTar0T B IOMELIEHUE B BUJIE CTPYH.

BeHTHIAMSA )KUBOTHOBOAYECKUX ¥ NTHIEBOAYECKHX MOMeIeHHit

[Ipocreiimeit cucTeMoil €CTECTBEHHOM BEHTWISIIIMM B )KUBOTHOBOIYECKOM MOMEIIICHUH SBIISIETCS
maxTHas BeHTWALMs (puc. 2). Takas cucTteMa BEHTHISIUM MOXXET O0ECIEUYUTh TUTHEHUYHOE
COCTOSIHIME BO3yXa B IOMELICHHIH B 3MMHEE BPEMsI [IPH TeMITEpaType Hapy KHOTo Bosayxa jo - 10 °C.
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Puc. 2. Cxema maxTHOM BEHTHISALIUHA HIOMENIEHUS

1 1 2 - MOMOKOHHBIN ¥ HAJIOKOHHBINA MPUTOYHBIE IPOEMBI; 3 - OAOH; 4 - yTEeIUICHHAs I11aXTa; 5 - IpOCccemb-
KJiaraH; 6 - peryJIMpoBOYHBIN HAMIPABJISIOMINI KIIarlaH

B cnydae ucnonp30BaHUST MEXaHUYECKUX CHCTEM BO3MOKHAa KaK NPUTOYHAsA, TaK U
BBITsDKHAsE BeHTWwAnus. [Ipu sToM cTtpemsTcsi, 4yToOBl BO3JyX IOCTyHaJl PAaBHOMEPHO B 30HY
pa3MenieHus KUBOTHBIX. Hanbonpmnii nHTepec MpeicTaBiIsiioT CUCTEMBI, Pa00TaONIUe KPYTIIbId T/
WJIW B TEIUIBIA NEPUOI.

Ha pucyHke 3 npuBeseHbl CXEMbI JIETHEW BEHTHIALIMHU )KUBOTHOBOAYECKUX MOMenieHui. B
cxemax, MOKa3aHHBIX Ha PUCYHKax 3 a, T, HCIOJb30BaHa BBITSKHAS CUCTEMA, B CXeMaX Ha PUCYHKax
3 6, B - MPUTOYHBIE CHUCTEMBI. PacnonoskeHne BEHTUISTOPOB BO3MOXKHO Kak Ha Kpsiiie (puc. 3 B. T),
Tak U B cTeHax (puc. 3 a, 0).

~
-
(1
r
L
b 2

e

Puc. 3. OcHOBHBIC THIBI JIETHEH BCHTUIIAIIHMHN KHMBOTHOBOAYCCKUX HOMCIJ_IGHI/If/'Il a -
BBITAKHAA C HACTCHHBIMU BCHTUJIATOPAMU, o - NOpUTOYHAsA C HACTCHHBIMU BCHTUJIIATOPAMU; B -
IMPUTOYHAA C KPBIIIHBIMH BCHTUJIATOPAMU, T - BBITSAXKHAA C KPBIITHBIMU BEHTUIIATOPAMU,

1 - HacTeHHBIN BEHTWIATOP: 2 - M1axTa; 3 - KPBIIIHBIA BEHTHWIATOD; 4 - OKOHHBIN MPOEM

CxemMa TMPUTOYHOW BEHTWISAIMA C W3OBITOYHBIM JIaBJICHUEM W  PACIIOJIOKCHHEM
BEHTHJIATOPOB HA KPHIIIE MMOKa3aHa Ha pucyHke 4 mys teruioro (4 a) u xomoaHoro (4 0) mepruoaoB
roga. M3 mpuBeIeHHBIX PUCYHKOB BUAHO, YTO JBM)KEHHE BO3/yXa HE OXBATHIBAET BCE MOMEIIICHHE.
[Tpu 5TOM BO3HHKAIOT BUXPEBBIE 30HBI.

B xonomHeli mepuon mpeayCMaTPUBAIOT BKIIOUYEHHE OTOMUTEIHHO-BEHTUIISIIMOHHBIX
arperatos, 1ojiady TEIJIOro BO3AyXa Yepe3 MPUTOYHBIC BO3AYXOBOIBI U BHITSIKKY Yepe3 IaXThI.
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Puc. 4. BenTumnsanust ®KUBOTHOBOJYECKUX TTOMEIIEHUH MO CXEeMe C U30BITOYHBIM
JaBJICHUEM U BEHTHJISATOPAMH, PACIOJIOKEHHBIMM Ha KPBILIE: a - TEIUIbIM Mepro rosaa; 6 - XOI0JHbIH
nepuos; 1 - OKOHHBIE IPOEMBI; 2 - BBITSKHBIE IIAXTHI; 3 - IPUTOYHBIA BO3YyXOBO/

Kaptuna TedeHus BO3AYLIHBIX IIOTOKOB IIPU BBITSKHOM BEHTHIALMM 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 «KuBOoTHOBOIYECKHE, MTUIIEBOAUYECKHIE, 3BEPOBOTUECKUE 3AHUS U
MOMEIICHHS»  MPEIyCMaTPUBAeT MEXaHMYECKOe YyJIaJeHHE BO3JAyXa U3  MOANOJbHBIX
HaBo30cOopHUKOB (He MeHee 30-50 % Bo3myxooOMeHa). YCTPOMCTBO 3THX CHCTEM BEHTUJISIHH
TpeOyeT OONIBIIMX KaUTaIbHBIX BIIOKEHWH W HEMAJbIX TpPyH03aTpaT TpPH HUX IKCIUTyaTalluu
(BBITSDKHBIE YCTpPOMCTBA HABO3HBIX KaHAOB OBICTPO 3arpsA3HAIOTCS U BBIXOJAT U3 CTPOS).
O PexTUBHOCTH 3TOrO cr1ocoda BEHTHIISILIMY HEBBICOKA.

[IpuMepoM NPUTOUYHO-BBITSKHOW CHCTEMBbl OTOIJICHHUS U BEHTUJIALIMU KOPOBHHMKA MpHU
JIBYXPSITHOM CTOMJIOBOM COJIEPKAHWUU JKHBOTHBIX SIBIIIETCS CXeMa, MPUBEJICHHAs Ha pUCyHKe 6. B
MOMEUIEHNE BO3JYX MOJAeT  OTONHUTEIbHO-BEHTWIALMOHHBIA  arperar, COCTOAIIUM U3
IEHTPOOEKHOTO BEHTUIIATOPA U Kajopudepa. 3arps3HCHHBIM BO3IyX BBITSITHBACTCS Yepe3 IIaxThI,
pacIoNOKEHHbIE B IIAXMaTHOM MOPSJAKE HaJ CTOMJIaMHM >KUBOTHBIX. [IpUTOUHBIN BO31YyXOBOA
pacnojaratT Ju00 MO OCH 3/aHUs IMOJ MOTOJKOM (pHuc. 6 a), 1M00 B BUAE JBYX NapaulelbHbIX
BO3/IyXOBOJIOB PaBHOMEPHOH momauu Bo3ayxa (puc. 6 0), pacroyioKEHHBIX MOJ MOTOJIKOM WM B
OTIOPHBIX KOHCTPYKIIUSIX TIEPEKPHITHS.
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Puc. 6. CxeMa BEeHTUIAIIMU KOPOBHHKA MPU MIMPUHE MoMelieHus: a - 12 m; 6 - 18 m; 1 -
BBITSKHBIE 1LIAXThI; 2 - IPUTOYHBIE BO3AYXOBO/IbL; 3 - BEHTWJISLIMOHHAS KaMepa
Kommiexkrsl o0opynoBanust «Knumar-2», «Kimmar-3»

Kommuexktsl «Kimmar-2», «Knumar-3» npenHasHadeHbl Uil CO3JaHHUS HEOOXOIUMBIX
TEMIIepaTypHO-BIAXXHOCTHBIX YCJIOBUH B XMBOTHOBOJYECKHMX M NTHUILEBOJYECKUX MOMEIIEHHSIX C
CHUCTEMaMHU BO3JYILIHOTO 00OorpeBa MNpHU MOMOIIM OTONUTEIbHO-BEHTWISIMOHHBIX arperatoB ¢
BOJISIHBIMU (T1apOBBIMH) Kasiopudepamu.

Kommuiektel  obopynoBanus «Knumat-2», «Knumar-3» MOryT HMETh BEHTUIISITOPHI
pa3nuuyHbIX HOMepoB. IpuHIMNUanbHas cxeMa pa3MelieHus 000py10BaHUsl, BXOSIIET0 B KOMIUIEKT
«Knumart-3», npuBesieHa Ha PUCYHKE 7.

Onextpokanopudepnas yctanoBka tuna COOILL (puc. 8) cOCTOUT M3 yCTAaHOBJIEHHBIX Ha
obmielt pame (kanopudepa) paauanbHOTO BEHTHIATOpPA 5 C AJEKTpoJBUraTtesieM 6 M marpyoka 3 ¢
Msarkoil BcraBkoi 4. Kamopudep mnpencrasisier co0oil kapkac ¢ NPsIMOYTOJIbHOM IUIONIA/IbIO
CEUYEHMS, BHYTPH KOTOPOTO B TPH psijia pacrnoiokeHbl opeOpeHHble TpyOuaTble HarpeBaTeNH.
Kaxxaplii psa cocTaBisleT IEKTPUUYECKYIO CEKIUIO, B KOTOPOM HAarpeBaTelu COCIUHEHBI B 3BE3NY.
PanuanbHbIl BEHTWIISITOP COEIUHSETCA C KalopudepoM yepe3 HaTpyOOK M MSATKYH BCTaBKY.
[TaTpyOOK BBINOJHEH B BHUJE CBAPHONH METAJNIMYECKONW KOHCTPYKLHWH, BBINOJHSIONIEH PpOJb
MEePEXOHUKA C TMPSIMOYTOJIBHOM TUIOIMIAN CeYeHUs Ha Kpyrilyro. Msrkas BCTaBKa MpeI0TBPAIIAeT
kajgopudep or BuOpauMu, BO3HUKaOUeW mnpu paboTe BEHTWIATOpa. BeHTHIsATOp C
AJIEKTPOABUTaTENIEM YCTAHABIMBAIOT Ha BUOPOU30IUPYIOIIUX OCHOBAHUSX.
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Puc. 7. llpuHnunuanpHas cxema pa3MenieHuss ooopynoBanus «Kmumar-3»: 1 - 3abopHas

maxrta; 2 - BBITSDKHOM BeHTunatop Tumna BO (oceBoif); 3 - mnpuTOYHas OTOMHUTEIHHO-
BEHTWISIIIMOHHAS U YBJIAQXXHUTEIbHAS YCTAaHOBKA; 4 - KJamaH MOJayd BOJABI; 5 - HaTYUK 3aI[UTHI
KanopudepoB OT pa3MopaxuBaHus; 6 - HamopHbI Oak; 7 - kamopudep; 8 - Bo3aylIHAS
3aclioHKa; 9 - perynupyronuit kinana; 10 - manens gatuukos; 11 - craHmus ynpaBieHus

[Ipu mnepBoHaAYaNbHOM BKJIIOYEHHH JJIeKTpokanopudepa B ceThb BiItodaercs 100%
MOIIIHOCTH.

YcranoBku tuna COOL] noacoenuusior k Tpexdaznomy JuHeHoMY HarpsikeHuto 380 B.
OCHOBHBIC TEXHUYECKHE XaAPAKTEPUCTUKU JJIEKTpoKaopudepHbix yctaHoBok Trma COOIL] maHbl
B Tabnuie 1

~
e

Puc. 8. Dnekrpokanopudepnasycranosutuna COOLL:

a - Bua cOboky; O - Bum cBepxy; 1 - kamopudep; 2 — mkad ymnpaBieHus; 3 -
natpy0oK; 4 - Msrkas BCTaBKa; 5 - BEHTWIATOP paaualibHbIN; O - ABUTaTEnh; 7 — pama

Ta6muma 1. XapakTepuCTHKH 3IEKTPOKATOPU(EPHBIX YCTAHOBOK
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[TapameTp COOII-25 CdOII-40 CdOII-60 | CPOII-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
[Tepenaa TemmepaTyp
BBIXOIAIIETO U BXOISIIIETO 35 50 65 70
BO3ayXxa, °C
;FeMnepaTypa BXOJISIIETO BO3AyXa 50 50 50 50
C, He Ooiee

A3pouHaAMHYECKOE
COIPOTHUBJICHUE 1O BO3AYXY, Ila, 150 200 250
He Ooiee
MomHoCTh ceKluu, KBT

75 15 22,5 30

1 2 3 4 5
["abapuTHBIC pa3Mepbl, MM: 600 900 900 1150
HIpHHa 1350 1450 1450 1605
JutHHa 930 1120 1160 1420
BBICOTA
TexHosormyeckuii pacuyer W BBIOOpP 000pyJI0OBaHUSI CHCTeMbl BEHTWJISIHUH M

BO3/yUIHOI0 OTONJIEHUSI
Tab6aunia 2. Ucxoanble JaHHbIE

Bapuant 1 2 3 4
By 5kMBOTHBIX CyXOCTORHBIE Kopossi ¢ CBHELH HA
YPOBHEM CBuHOMaTKN
KOpOBBI OTKOpME
nakraruu 30 1.
KomngectBo 400 200 2000 300
KUBOTHBIX
XKusas Mmacca 400 600 100 150
KUBOTHBIX, KT
["aGapuTsl
MIOMELICHUS, M
[nprna 21 18 21 12
Jnrna 96 72 90 2
Bricora
10 KapHU3Y 3,6 4,7 3.3 3,0
110 KOHBKY 8,1 8,4 4,1 3.7

OmnpenensieM BO3yXO00OMEH IO YTIEKUCIOTE B XOJIOJHBIN IEPHOJI rojia B M>/g

C-m

L =

CO,

Cl - Cz
rac C - KOJIU4ECTBO YIUJIEKHCIIOro ra3a, BhIaACIAEMOEC OATHUM JKUBOTHBIM, J'I/‘I;
M - KOJINUECTBO JXUBOTHBIX B MIOMENIICHUH, I'OJI.;

239



(1 - IOMYCTUMOE KOJUYECTBO YTJIEKHCIIOTO ra3a B BO3JYyXE MOMEIICHHS, J'I/MS; (C1 =25

JI/M3);
C, - conep)aHue YIJICKHCJIOrO Ta3a B MMPUTOYHOM CBEKEM BO3IYyXE, .]'I/M3; (C,=0,3..0,4
),
W-m-p
LH20 = W W
1 2
W - konm4ecTBO BOASHOrO IMapa, BBIICIAEMOIO OJHUM KHMBOTHBIM B TCUYCHHE Yaca, I/d4;
(Tadu. 3);
[ - K0O3(pPUIMEHT, YIUTHIBAIOIINI UCIIAPSHKE BJIATH C 110J1a, KOPMYIIEK, aBTOIOUIIOK | T.]I.
(1,10...1,25);
W, - nomycTHMoe KOJMYeCTBO BOASHOTO Iapa B BO3Jyxe MOMEIICHHs, I/M3 (abcoroTHas
BJI&YKHOCTb )
Ta6auia 3. KonudecTBo Tema, yriaeKUCIOThI U BOJISHBIX TAPOB
i o Z o 3 o g
=2 A & ST
s | 5% | Bz, | i&
By »xuBOTHBIX = 5o 2 = = S A
= E B = o = m
2 S E S = A o
S ~ Q B m e
= =
CrenpHble cyxocToifHble kopoBbl u | 300 2,3 90 232
HETEIHN 3a 2 MecAIa 0 oTena 400 2,82 110 284
600 3,46 138 329
Jlaktupyromme KopoBel ¢ ypoBHem | 300 3,85 143 401
nmakraruu 30 400 421 165 424
600 4,83 189 487
CBUHBH Ha OTKOPME 200 1,42 57 145
CBHMHOMATKH C MIPUILIOAOM 150 1,95 78 198
o -W
Wl — max
100
ri€ @ - HOPMAaTHBHAs OTHOCHUTEbHAS BJIAXHOCTh BO3JyXa B JKHUBOTHOBOJIYECKUX
noMemnieHusx, % (ans yciaoBuid OpeHOyprckoil o01acT OTHOCUTENbHAS BIAXKHOCTh COCTAaBIISIET
84%);
Wmax - MakcumanbHasi BI@XHOCTh BO3AyXa MpH 33aJaHHON TeMmmeparype, /M’ (cm.
Tabnuiy 4)

W, - cpennsis abcortoTHAS BIAXKHOCTH MPUTOYHOTO BO3/yXa, F/MS, (W»=3,2...3,3 F/Ms).

Tabnuna 4. Gusnueckre CBOKWCTBA BIAXXHOTO BO3AyXa

Temneparypa t, | [lnoTHOCTS, Winax, /M Temneparypa t, | IlnoTHOCTS, Winaxs /v’
oc Kr/m° oc Kr/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

-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 3,1 20 1,205 17,2
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-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

N3 monydeHHbIX 1O dopMynaM pe3yabTaToB sl JNaTbHEUIINX pPacdeTOB BBIOMPAIOT
MaKCHUMaJIbHYIO BETHYHHY BO31yX000MeH (Lmax).

Jlanee ompernenseM KpaTHOCTh YaCOBOTO BO3yXO0OMEHa, KOTOPBIN MOKA3bIBAET, CKOJIBKO pa3
B TEUCHHUE Yaca MEHSCTCS BO3yX B IIOMEIICHUU

K: Lmax
V

rae V — noye3Helii 00beM ITOMEIIEHH, Mo,

V = b*I*h

KparHOCTh 4YacoBOro BO3AyXOOOMEHa il MOJIOJHSKA PAHHEro BO3pacTa M MAaTOYHOTO
MIOTOJIOBBS JIOITYCKAaeTCsl He OOJIbIIe 3 pa3 B 4ac, U OCTAIBHBIX )KHUBOTHBIX - HE Ooiee 5.

[Tpu kpaTHOCTH BO3ayXx000MeHa K<3 BHIOMPAIOT €CTECTBCHHYIO BEHTWIIALNIO, Tpu K=3...5 -
MPUHYIUTEIHLHYIO BEHTHIAIMIO 0€3 T0I0TpeBa MoJaBaeMoro Bo3ayxa u nmpu K > 5 - mpuHyIUTEIbHYO
BEHTWISILIUIO C ITOJIOTPEBOM I10aBaeMOT0 BO3/yXa.

[Ipy ecTecTBEHHOW BEHTWISAIMH BO3MyXOOOMEH MPOMCXOIUT BCICACTBHEC Pa3HOCTH
TEMIIepaTyp BHYTPH M CHAPY)XU MMOMEIIeHUs. Bo3yX B IOMEIICHNH MTEpEeMEeNIaeTcs 0 KaHaly CHU3Y
BBEPX.

CedeHHe BBITSDKHBIX IPUTOYHBIX KAHAJIOB B M2 OTIPENIEIISAIOT IO (hopMyIie

L
F1 — max
3600- 9
U - CKOPOCTBb BO3AYIIHOI'O IMOTOKA B KaHAJIC, M/C.
9= h- ‘1 _tz _
273

rae h - BbICOTa BBITSDKHBIX INAXT, MpUHUMaeTcs paBHoW Ha 0,6...0,7 BbIlle KOHbKA
37aHUS;

t1 - t2 - pa3HOCTH TEMIIEpPaTyp BHYTPEHHETO U HAPYKHOTO BO3/1yXa, Ipas.

[Ipu cxopoctu Bo3nymHOTO 1MOTOKa MeHee 0,2 M/C YBEMYUBAIOT BBICOTY BBITSDKHBIX INAXT,
6onee 1,2 M/C TpOBOIAT yTeIUJICHWE 3[aHUS JAJS CHIDKEHHUS DPA3HOCTH TEMIIepaTyp HapyXHOTO U
BHYTPEHHETO BO3IyXa.

KonndecTBO BBITSKHBIX KaHAJIOB OMPENEISIOT U3 BhIPAKEHUS

F
-1
Mgy = f_
1
2
rae f; - mromaas monepeyHoro ceueHus OHOTO KaHaia, M
[Tnomans ceueHus BBITSKHBIX KaHaioB f; mpurmmaercs 0,25; 0,36; 0,5; 1 M2 u boitee,
nputounsix f, 0,04 u 0,06 M2,
OO01yro TIomaab MPUTOYHBIX KaHaoB F, mpunumarot paBhoii (0.5...0.7)F;, a xomudecTBO
MPUTOYHBIX KaHAJIOB COOTBETCTBEHHO
Li1
fl
Jns ymoBIEeTBOPUTEIBLHON pPabOTHl BaKHOE 3HAYCHHE HMEET THAPO U TETUIOM3OJISAIUS
BBITSDKHBIX KaHanmoB. UToObl u30exaTh 3aayBaHUS BBITATHBAEMOTO BO3JyXa BETPOM, BBHITSDKHBIE
KaHaJIbl YCTAaHABIMBAIOT BEPTUKAIBHO HAJl KPBIIIEH U CHA0XKAIOT AEPICKTOPOM.

My =
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JIOCTOMHCTBOM CHUCTEMBI BEHTWJISILIUKM C €CTECTBEHHBIM MOOYAUTENEM SIBISETCS MPOCTOTA,
JelIeBrU3Ha yCTPOMUCTBA U AKCIUTyaTanuu. HeqoctaTkoM — 3aBUCUMOCTD OT TEMIEPATYPHBIX YCIOBUH.
[Ipu paBeHcTBe TemnepaTypbl BO3AyXa BHYTPU U CHAPYKU MOMEILIEHUSI BO3yX000MEH COBEPIICHHO
MPEKpaIaeTCs.

Pacyer BeHTH/ISIIMOHHOM CHCTEMbI ¢ MEXaHUYECKHM MOOYAHUTEIeM.

BeHTUIIAIIMOHHBIE CUCTEMBI pa3padaThIBAlOTCS 11 KOHKPETHOTO 3/IaHUSI B COOTBETCTBUU CO
CIIEIYIOIIMMH TPEOOBAHUSIMMU:

1. Bo3nyxoBoawl MOKHBI OBITH TIO BO3MOXXHOCTH KOpPOYE, HMETh MHHHUMAIbHOE

KOJIMYECTBO MECT, BHI3BIBAIOIIUX MECTHBIE COMIPOTUBIICHUS U PACHIONIOTaThCs TaK, YTOOBI
HE MEIIaTh HOPMAaJIbHOMY T€UEHHIO PON3BOJCTBEHHBIX MPOIECCOB.

2. BBITsDKHBICE KaHabl JOJDKHBI YCTAHABIMBATHCS B MECTaX, TIE€ BBUICISIOTCS WA
CKAaIlJIUBAIOTCS BPEHBIE IPUMECH.

3. OtBepctus ans BeIOpoca BO3AyXa JIOJDKHBI OBITH PACIIOIONKECHBI KaK MPABHIIO BBIIIC
BO3/IyXONPHUEMHHUKA.

4. BeHTWISIIMOHHAS CHUCTEMa JIOJDKHA OBITh YCTpOEHA TaK, 4TOOBI JBMI)KCHHE BO3JyXa B
MOMEIIEHNU OBLIO JAMHHAPHBIM, TMPU 3TOM CBEXKUH BO3AYX IOCTOSHHO BBITECHSIET
3arpe3HEHbIN.

[Ipy npUHYIUTENbHOW BEHTWISIMOHHON CHCTEME IMOCTYIJICHHE CBEXEro BO3ayXa
oOecrieynBaeTCs MPUTOYHBIMU BCHTHIAIIMOHHBIMH YCTaHOBKaMHU. [IpUMEHSIOT BEHTHIISTOPHI
Huskoro nasieHus (1o 980 I1a) u cpennero (294011a).

Pacuer npuHyAuTENbHOW BEHTHWISIUMOHHOW CHCTEMBI BEAETCS M3 TEX YCIOBH, YTO OHa
JOJDKHA paboTaTh MEPHOIAMYECKH, MOITOMY Mojadya CHUCTEMBbI JOJDKHA ObITh B 2-3 pasza OoJblie
pacueTHOW BEJIMYMHBI BO3yX000MEHa, T.€.

Lec. = (2...3) Lmax

TpeOGyeMmblili BEHTUJIATOpP MOAOMPAIOT IO BEIMYMHE BO3AyXxooOMeHa Lpc u Tpedyemomy
Haropy, HEOOXOIMMOMY Ui TPEOJOJCHUsS COMPOTHUBICHUS [ABMKCHHIO BO3JyXa B KaHaie
BEHTHWJISIIMOHHOW CHCTEMBI.

OO0beMHYI0 MOZjauy BEHTUIISITOPA B M4 OTIPENENISIOT 1Mo hopMmyIie

LB.C.
m

6K

Q; =

/1€ Mg, — YHUCIIO BBITSDKHBIX KaHAOB.

[Tpu momage Qg < 8000 M/ BBIOMPAIOT CXEMY C OJTHUM BEHTUJISITOPOM,

npu Qg > 8000 M>/d — C HECKOJIBKIMH, Py 5TOM 0O0BEMHAs MoJjaua OJJHOTO BEHTHIISATOpPA HE
Jl0IDKHa GBITH Gotee 8000 M.

Juametp Bo3ayx000MeHa B M ompeaenseTcs mo ¢hopmyiie

rae Qg — Mmojaya BEHTHIIATOPA, M3/q;
1
Ty [T
30Vm-v

V — CKOpOCTb BO3/yXa B BO3JIyXOBOJI€, KOTOpasi MpuHUMaeTcs paBHou 12... 15 m/c.
HeoOxonumelii Hamop BeHTWwisiTopa B [la ompenensior kak CyMMy MOTEpb JAaBIEHUS OT
TPEHHUS BO3/lyXa O BO3AYXOBOJI HA MPSMOJIMHEHHBIX yuacTkax (Hjp) m Mectax conpotusieHuit (hy).

2
JoRRY; L
H=H +h =—— 41—+
ph = A

rae H - monaHbIi Hamop BEeHTUIATOpA, [la;

p - IUIOTHOCTH BO3AayXxa, (p=1,2...1,3 kr/m);

V - CKOpPOCTbh BO311yXa B Bo3ayxoBoje, (V= 10...15 m/c);
d - muametp Bo3ayxosona, (d =0,3...0,4m);
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A- k03 PuUIueHT CONPOTHUBIICHUS JBUKCHUTO BO3/lyXa B Tpyde, (X =
0,02...0,03);

L - mmHa TpyOOIpOBOa HA MPSMOJIIMHEHHOM Y4acTKe, M;

&, - cymma ko3 puireHToB MecTHbIX conpotuBnenuit (¢ =1,1 ... 8,0).

I[To momyyennsiM BenmunHaM Qg, H 1 ckopocTr Bo3myxa mo HoMorpammMe (mpuiioxkenue 1)
onpenensaoT HoMmep BeHTwIsATOpa (Ne), a 3aTem Ha mepecedyeHMH ¢ H HaXoAAT KOA(PPHUIUEHT
HOJIC3HOTO JeiicTBusl BeHTWwIATOpa h M Ge3pasmepHbiii mapamerp A. Ilocie yero HaxomsT 4YacToTy
BpAIIEHUs] BEHTUIISITOPA

A
n=—
N

PacuerHass MOIIHOCTD 3JEKTpPOABUTaTeN st B BT Ui mpuBoMa BEHTUJISATOpPA OMPEICISIOT 110
dbopmyiie

B 981-Q;-H
" 3600757,

rae Qg - 0/1a4a BRIOPAaHHOTO BEHTHIIATOPA, M3/11;

H - nonsblil Hanop BeIOpaHHOTO, [1a;

ns— KI1I BenTriaTopa (17151 HeHTpoOeKHBIX BeHTHsITopoB 7 = 0,4...0,6,
qutst oceBbix 77 = 0,2...0,3);

Nnep - KU miepenav, (U1t peMEHHBIX Hiepeiad #,e, = 0.95).

[TomydeHHyI0 pacueTHYI0 MOIIHOCTh ABurareis 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 oTonuTENBHOM CUCTEMbI IOMEIEHUS

[Tpu kpaTHOCTH BO31yX000MeHa K>5 MpUTOUYHBINA BO3/yX MOJA0IPEBAIOT.

Onpenensitor  nepuuut TemnoBoro motoka B JDK/94  (Kkam/u) Ui OMpelereHHs
KUBOTHOBOIYECKOTO ITOMEITICHHS

Q = Q1+Q2+Q3-Qse,

rme Qi - MOTOK TEIJIOTBI, TEPSEMBI HAPYKY CKBO3b OrPaXKIAIONIAE CTPOUTEIILHBIC
KOHCTpYKIMH, [Dx/4 (kKan/9);

Q2 - TIOTOK TETUIOTHI, TEPSIEMBIH C yIAJIIEMBIM BO3TyXOM TPU BEHTHIISAINH, [IK/9 (KKa/4);

Qs - cimyyaiiHble moTepu moToka Teruia, Jx/4 (kkan/9);

Q. - TIOTOK TEIUIOTHI, BBIICIISIEMbIH )KUBOTHBIMH WIJTH NITUTCH, JIK/49 (KKaJT/9).

Q =3k-F- 4 -t

rae K - cymmapHbiii ko3 dUIMEHT Teruionepeaadyn OrpaXkIatoinX CTPOUTEIbHBIX KOHCTPYKIIHH,
Jox/M® * 0 * °C (kka/™? * a * °C) (a0 5);

F - miomaaes moBepXHOCTEH, TEPSIOIUX TOTOK TEIIIOTHI (TOTOJIOK U CTEHBI), M

t, 1 t, - TeMIepaTypa Bo3yxa COOTBETCTBEHHO B IOMENIEHNH U CHapy»xu, °C.

Tabnuna 5. KosdbdbunueHT TemnooTaadu 15 CTEH U MOTOJIKA

TonmwuHa cCTEeH, CM
BUJIbI CTEH 30 ‘ 60
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k, xJIx/M“4’C
YHOnoTHEHHBIH HEOMTYKATypEeHHBINH OETOH 9,2 5,9
YOI0THEHHBIH OTIITYKATYPECHHBIN OCTOH 8,4 4,6
HeomrTykaTtypeHHblil )xene300€TOH 10,1 5,9
Kupnuy, omrykaTypeHHBIH C OJHOW CTOPOHBI 6,7 4,1
Kupnud, omTyKaTypeHHBIH ¢ IBYX CTOPOH 6,7 4,0
OmTyKkaTypeHHBIH KaMEHb 9,7 6,7

Q,=c-Lmax- & -t

TJIE C - Y/IeNIbHAasI TETUIOEMKOCTh BO3/IyXa, I[>I</M3;
Lmax - 3HAUEHHE BO3yX000MEHa, M3/‘I;
[ToTok TeruoTel B J/4 (KKaJ/4), BBIASISEMBINA )KUBOTHBIMH WIIA TITHIICH

Q, =2q-m
rJie ( - MOTOK TEIUIOTHI, BBIICISIEMbIN OTHUM KUBOTHBIM JaHHOTO BHa, J/4 (Tabmmia 3)
M - KOJIMYECTBO KUBOTHBIX JAHHOI'O BH/IA B IIOMEIIEHUH.
CrnyyaifHbple moTepH moToka teruia B Jlx/4, mpuauMatotcst B kommdectse 10...15% ot Q,, T. €.

Q3=(0,10...0,15) * Q,.
[Tocne 3Toro momOMparoT HarpeBaTelIbHBIC YCTAHOBKH IO IUIOMAJNA MTOBEPXHOCTH HarpeBa
(anmekTpokanopudepsl WK TEMI0KaIopudepsl) U MPUBOIAT UX TEXHHUECKYIO XapaKTEPUCTHKY.

[Tnomane MOBEPXHOCTEH HArpeBaTEIIbHBIX YCTAHOBOK

- Q

o
rac ql - CbE€M TCILIOBOI'O IMOTOKA C €AWHULIBI TIOBEPXHOCTHU HAI'PEBATCIIBHOI'O YCTpOﬁCTBa, BT/ M2
D Sl P
ql - 2 8

rne k' =462...113,4 KI[)K/M2 *q*0C - KOX(PPHUIMEHT TETIO0TIauX OT Kajloprdepa K BO3IAyXY;

t; - TemIiepaTypa TEIJIOHOCHUTEIS TIPU BXOJIE B TEILIOKaropudep,

(t. =90°C);

t, - TemmepaTypa TEIJIOHOCHUTENIS Ha BHIXOJIE U3 TeIUoKanopudepa

(t2=70°C);

t, - Temmeparypa Bo3ayxa B IOMEILIEHUH, oc.

Conep:xanue oryera

1 HauepTuTh W omucaTh OAHY M3 CYIIECTBYIOIIUX CXE€M BEHTHIISALIUU >KUBOTHOBOTYECKUX
TTOMEIIEHNH.

2. HauepTuTth 1 onucaTh OJHY CXeMY [EHTPATHHOTO WJIK MECTHOTO BO3AYIIHOTO OTOTUICHUS.

3. BBITOJIHATE pacyeT BEHTWIAINHWHA W OTOIUICHUS >KMBOTHOBOJYECKOTO TOMEIICHHS I10
3a/IaHHOMY BapUaHTY.

KoHTposibHbIe Bonpochl

1. JlaiiTe ompeneneHre MUKPOKIUMATA M €T0 OCHOBHBIX ITapaMeTPOB.

2. [lepeuncnure CXeMbI BEHTHIISIIAHN JIJIS1 PA3JIAIHBIX KHBOTHOBOYECKHMX MTOMEIICHUH.

3. TlepeunciauTe cXeMbl IICHTPATBHOTO M MECTHOTO OTOIICHHS. B 4eMm WX mpeumyIiecTsa u
HEJOCTaTKu?

4., KakuMi TEXHUYECKUMH CPEJICTBAMU OCYIIECTBISETCS BEHTHISAIUS W BO3IYIITHOE
oTorieHue?

5. Urto Takoe BO31yX000MEH B )KHBOTHOBOIUECKOM MOMELIEHUH U KaK OH PaCCUMTHIBAETCS?
UTo Takoe TEeIIoBOi OaaHC )KUBOTHOBOIUYECKOTO MOMEIICHUS U KaK OH PAaCCUUTHIBACTCA?
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2.14 J1a6opaTopHas padora 15 (JIP-15). (2 yaca).
Tema: Booochaboicenue scusomuogooueckux pepm. Pacuem 6ooocnabicenus.

2.14.1 LUeab paGoTbl: 03HAKOMHUTH CTYACHTOB C NMPHUEMaMH BBIYUCICHHUS MOTPEOHOrO KOJIMYECTBA
BOJIbI JUIS KMBOTHOBOAUYECKOW ()epMbl C 3aJaHHBIM IOroJIOBbeM CKOTa. Ha OCHOBaHMM pacyeTHBIX
JTAHHBIX BBIOpAaTh qUaMeTp TPyOOIpOBOJA, ONPENEIUTh MOJHBINA HAMOp HAacoca, MO 3aJaHHON cXeMme
BOJIOCHA0>KE€HUS BBIOPATh HACOC, COOTBETCTBYIOIIMNA MOLTHOCTH U IPOU3BOAUTEIBHOCTH. .

2.14.2 3apaun pa6oThI:

1.HadepTuTh 3a1aHHYIO CXEMY BOJIOCHA0KCHUS

2. OnpenenuTs pacxo BOJIbI

3.01peAeIuTh uaMeTp TpyooIpoBoIa

4.0npenenuTh MOJHBIA HAIIOP HAacoca

5.ITogoGpaTh THI HAcOCa U ONPEACIUTH MOIITHOCTD JIBUTATEIIS

2.14.3 Tlepeyenb NpuOOPOB, MATEPHUAJIOB, HCIIOJIb3YeMbIX B JIa00paTOpPHOi padoTe:
1.[Tnakatsl
2.Metonuyeckre yKa3zaHHsI

2.14.4 Onucanue (xoa) padoThI:

Cucmema 600ocHabdceHusi — KOMIUIEKC MEpPOIPHUSATHH, BKIIOYAIONIUH 3a00p BOIBI M3
HMCTOYHUKOB, TIOJJHEM €€ Ha BBICOTY, OYUCTKY, XpaHEHHUE, MOady U MOTpedIeHuE.

CocrtaB MamMH W HWHXKXEHEPHBIX COOPYXKEHUW 3aBUCUT B OCHOBHOM OT MCTOYHHUKA
BOJIOCHAOXKEHUS U TPEOOBAHUM, TIPEIBIBISICMBIX K KAYECTBY TIOTPEOIIEMOM BOIBI.

Cxema 6000cHabdceHuss — TEXHOJOTMYECKas JIMHHUS, CBS3BLIBAIOINAd B TOW MM HHOH
MOCJIEIOBATEILHOCTH BOJONPOBOJIHBIC COOPY)KCHUS, TIPeIHA3HAYCHHBIC NIl TOOBIBaHUSI, TIEPEKAUKH,
yIy4IIeHUS Ka4eCTBa TPAHCIIOPTUPOBAHHMSI BOJIBI K IYHKTaM €€ MOTPeOIeHN .

B 3aBucumocTM OT KOHKPETHBIX ycloBuM (penbeda MECTHOCTH, MOIIHOCTH HCTOYHHKA
BOJOCHAOXKEHUS, HAJECKHOCTH JIIEKTPOCHAOKEHMSI M Jp.) CXEMbI BOJOCHAOKEHHUS MOTYT OBITh C
OJIHMM WJIM C IBYMS MIOJTbEMaMHU BOJIbI, C XpPaHEHUEM PEryJIupyeMOl €eMKOCTH BOJIbI B BOJIOHATIOPHBIX
OamrHsAX WIM TOA3EMHBIX pe3epByapax, ¢ TMoJayeil MPOTUBOMOXKAPHOTO 3amaca  BOJbI
HETIOCPEICTBEHHO U3 UCTOYHUKA BOJIBI U TI.

3agaBaemMble BeJIMYMHBI HA CXE€MbI:

H;- BBICOTa BCacwkiBaHUs, T.€. PACCTOSIHUE MO BEPTHUKAJIW OT YPOBHS BOJbI B MCTOYHHKE IO IEHTpa
Hacoca, M;

H,- paccrositnue o BepTHKaIM OT IIEHTPa HACOCa 0 OCHOBAHMSI BOJIOHATIOPHOW OaIrHu, M;

H;- BBICOTA BOJIOHAIIOPHOU OarHu, M;
a, b ,c- JUITMHBI yY4aCTKOB HArHETATEILHOTO TPYOOIIPOBOIA, M;

AH-cnoii Bopl B eMKOCTH OAaIllHu, M.

Bapuant 1 2 3 4 5 6 7 8 9 10 |11 12
KPC npousBoaurenu 15 20 22 13 10 11 12 14 16 17 18 19
JloWiHBIE KOPOBBI 1000 | 1200 | 1500 | 800 | 500 | 550 | 600 | 650 | 750 | 900 | 400 | 300
CyTouHbIl 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 pabouwne 10 15 17 16 12 |30 |5 10 |20 |25 |24 |35
OO0cTyKUBAOIINT 50 55 60 30 |25 |25 |27 20 |30 |40 |20 15
TepPCOHA

HB, m 2,5 2,8 3 35 |24 |2 3 3 2 25 |21 |2
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Hr, m 5 5,5 6 6,5 |7 75 |8 85 |6 6,5 |55 |4
H6, 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
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, €1 1 1 1 1 1 1 1 1 1 1 1 1

OnpeneneHue pacxoia Bojabl

Pacuer morpeOHOro KonmvecTBa BOIBI, KOTOPOE JOJDKHA TI0JaBaTh BOJOCHAOXAroOIas YCTaHOBKA,
MMPOU3BOJUTCA 110 YCTAHOBJICHHBIM CPCAHCCYTOYHBIM HOPMaM BOI[OHOTp€6JIeHI/I$I.

[To 3amaHHOMY KOJIMYECTBY U COCTaBY IOTOJIOBbsI CKOTa Ha (hepme

(KoMILIEKCe) OMpENeNseTCs, HCXOI U3 HOpMa BOAOIMOTPEONICHUS, CPEAHECYTOUHBIA pacxoa Boasl Q'
cyr. cpens, HA SKUBOTHOBOJIYECKHI CEKTOD:

Q'eyr.ep=A101+A202+A303+. . . +Anqn alcyr.

I'me: A1, Ay ,As...-KOIHUYECTBO KUBOTHBIX TOrO WJIM MHOTO BHA,
01,92 ,03. . .-CpeIHECYTOUHBIE HOPMBI BOJIOTIOTPEOICHHUS, J1/CYyTKU

K pacyeTtHOMy KOIMMYECTBY BOJbI Q'cyr. cpenn. HEOOXOIMMO J00aBMTH pacxo]l BOJBI Ha
obcyxkuBaroiuil nepconan Q"cyr cpenn. U pPasnIuuHbIe MOACOOHBIE yCTpoiicTBa Q" ¢y cpenu. MAIIMHA,
MOJIOYHBIC H T.II.

OO0t cpeTHECYTOUHBIN pacxo/ BOJbI B X03siiCTBE OyIeT:

QcyT. cp— Q'cyT. cp+ Q”cyT. cp+ QI" CyT. cp

ITpn pacyere pacxoja BoJbI Ha 00CTyKUBarOIMi nepcoHan Q" cyr. cp.
MOXHO OPHUEHTHPOBOYHO TOJIE30BATHCS CIICTYIOIIMMHA HOPMaMH PacXo/ia Ha YeIOBEKa:

120 mMTPOB B CYTKH-TIPY HAIMYHH IyIIa U KAHATA3ALUU
60-70 nmuTpoB — €3 KaHATU3aIHH.

ITpu pacdere BOABI HA MOACOOHBIE YCTPONUCTBA UCTIONB3YETCA Ceaytomias ¢popmyna:
"eyr. ep. =AIKAmTA1GntNTAT+N,0a, J1/CYTKH

I'ne:

k- cyrouHsblii ynoH, (cM. 3a1aHue)

Om-pacxojt BoAbl Ha | TUTp mepepabOTaHHOTO MOJIOKA, JI (CM TalJI. 2)

Aj- KOTUYECTBO JIOMHBIX KOPOB (CM. 3aJ]aHHE)

gn-pacxoJl BOJbI Ha MBIThE MOCYbl U OXJIAXKJICHHE MOJIOKA Ha OJJHY KOPOBY, JI (cM Tabi1.2)

NT-KOJTUYECTBO TPAKTOPOB (CM. 33aJJaHUE)

gr-pacxo BOJbI HA OJMH TPAKTOP, J (CM.TadI. 2)

N,-KOJIMYECTBO aBTOMOOMIIEH (CM. 3a7aHuE)

Ja-pacxo/1 BOJIbI Ha OJJMH aBTOMOOMIIb (CM. Tab1.2)

Tabmmia 1
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Hopwma norpe6JieHnsi BOAbI })KWBOTHBIMH

HaumenoBanue Pacxo/e1 Boibl Ha TONIOBY (JI/CYTKH)

BOJOIIOTPUOUTENS
[Ipu Haguunu | Ha mactOume [Ipu BOomopazbope u3
ABTOIMOMJIOK MTOMJIOK

Kpymnnsrit porareiii ckot | 100 50 80

MOJTOUHBIH CKOT 120 50 90

Tenku 50 35 45

Jlomanu paboune 80 50 70

Kypsr 1 - 0,5

I'ycn,yTku - - 1,25-1,75

OpI/IeHTI/IpOBO‘lHHC HOPMBI pacxoaa BOAbI HAa PAa3JIMYHLIC HO,I[CO6HBI€ YCTPOﬁCTBa

Tabnua 2 OpueHTHPOBOYHBIE HOPMBI Ppacxofa BOAbI (JIUTPOB/CYTKH)HA XO03SIlICTBEHHO-
NMPOM3BOJACTBEHHbIE HYK/IbI

HaumenoBanue BoonotpeOuTes KonnuecTBo BoABI

Ha 1 1 nmepepaboTanHOro Mojioka Ot 5 o8

Ha mpbiThe mocyabl u oxnaxaenus Monoka (Ha | 30-35

OJIHY KOPOBY)
Ha 1 tpakTop 120
Ha 1 aBromamuny 140-200

[Ipu onpenenenun obmel MOTPeOHOCTH X035 CTBA B BOJE HEOOXOUMO YUECTh TaKKe U PACXO0J BObBI
Ha TymeHue mnoxapa. CucremMa BOJOCHAOXKEHHUS JOJDKHA o0OecredynBaTh 3amac  BOJBI IS
OecrniepeOOMHOTO TYIIEHUS TMOXapa B TEUEHHE 3-X4acoB. B  KaXJoM OTAETbHOM Cily4ae
MIPOTHBOIOXKPHBIE MEPONPUATHS Ha (epMax JOHKHO OBITh COIJIACOBAHBI C OpPraHaMH IOXKApHOH
oxpaHsl. 3amac Boabl Ha Tymenue noxapa paseH 0,1+(Q'cyr. cpt Q"cyr. cpt Q™
HauOonpmmii cyToYHBIN pacxo/1 BOJIbI BEIYUCIAETCS 110 (hopmyie:

CyT.Cp)

QCyT.maX: I—chy‘rAcp, H/CyTKH.

I'me Lj-koaddunveHT cyTOYHONH HEPAaBHOMEPHOCTH MOTPEOICHUS BOIBI, IS CEIbCKOXO03SHCTBEHHON
MECTHOCTH U J)KMHBOTHOBOUeckHX depm L;=1,3.

HaubGonpimmii 9acoBoil pacxo BOJbI OMPEAEsIeTcsl M0 HauOOIbIIEMy CYTOYHOMY PacXody C Y4eTOM
Kod(urmenTa 4acoBoi HEPAaBHOMEPHOCTH MOTPEOJICHUS BOIBI:

QcyT.max: I—ZQcyT.max 124 rae L, =2,5
Onpegesienne AMaMeTpa BOAONPOBO/A.
JluamMeTp 3aBHCHT OT CKOPOCTH TEYEHHsS BOJbI B TPYyOOMPOBOAE M MAKCHMAIbHOTO CEKYHIHOTO

pacxoa BOJIbI:

dp = \/ 4QmaX,ceK/(7|:V3K.): M
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rae: Qmax.cex — MAKCUMAIIBHBIN CEKYHIHBIA PacxoJ BObI (MS/C) V,x - DKOHOMHUYECKHU
1esiecoodpasHasi CKOpoCTb TEUEHHS BOJBI B TPYOOIIpoBoie (MpruHUMaeM V= 1M/c)

[To monyyerHomy pacuetHomy auametpy, o 'OCTy moxOuparorcss TpyOs! (Tadum.3)IIpaBuiabHOCTH
pacuetoB (dp) MOXKHO IIPOBEPUTH 110 HOMOTpaMMe (IpuiIoxkeHue 11)

Tabnuua 3 BeanuuHa yaeJbHBIX CONPOTHBJIEHUN A JJI1 ac0eCTOIEMEHTHBIX U MOJIHITHIEHOBBIX
TPYO npu v=1m/c.

Tpyob1 acoecTouementubie FOCT 539-73 Tpy6s1 noausTnaeHoBsie 'OCT 18599-73
Br-6 Acm® |Br-12 | A Aci/m® Ac’/m°
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

OnpejesneHue MOJHOIO HANOPA Hacoca
[Tonuerit Hamop Hacoca H Beruucsiem mo gpopmyine:
H=H,+Hy+>h (M),
rae : Hy- BeIcOTa BCcachlBaHUS B M;

Hy-reomerpuueckas BbICOTa HarHETAHUS B M;

Hu=H,+Hs+AH
> h- cymma motepb Hamopa B METpa BO BCAChIBAIOIIEM M HarHETATEIbHOM TPYOOIPOBOIAX, M.
[Torepu Hamopa Y h ckiajpiBaeTcs W3 MOTEph MO JUIMHE N TpyOONMpoBOAOB M MOTEPh (HaCOHHBIX
YacTsIX M apMarype (MecTHbIe conpoTuBieHus Nym) Y h=h_ +h, (M)
[Torepu Hacoca Ha MECTHBIE COMPOTUBIICHUS JUIMHHBIX TPYOOIPOBOIOB OOBIYHO HE3HAYUTEIHHBI MO
CPaBHEHHUIO C moTepsiMH 1o JuirHe.[loaToMy npu OpUEeHTHPOBOYHBIX pacdyeTax NoTepsMHU B (PacOHHBIX
4acTaX U apMaType MpeHeOperaroT WiK YIYUTHIBAIOT UX KaK
hm=(5/10%)h,_

Ecnu u3BecTHBI TUaMeTpbl TPYO U pacXo/bl BOJBI B HUX,TO TIOTEPH HAOpa Ha KaKIOM y4acTKe
TpyOOIPOBOJIa MOTYT OBITH BBIYECIICHBI TTO (JOpMYyIIE:
h.=A-Q*L
rae: h -morepu Hacoca B M;

A - ynenbpHOe COIPOTUBIICHHUE;

Q- pacxox BoJibI B M/c

L-amina TpyOBI B M ([U1s Hamnero ciay4vas L=a+b+c+Hg)
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VY aenbHOE COMPOTUBIICHHE A 3aBUCUT OT JHaMeTpa TPyObl U COCTOSTHUSI BHYTPEHHEH ee MOBEPXHOCTH.
3HayeHus A JUIsl HEKOTOPBIX TpyO npuBeaeHb! B Ta01.3
Jns nonmbopa Tuma Hacoca MOJb3yeMCsl CIPaBOYHBIMU — TaOIWMIAMU, U  HACOCHBIMH
XapaKTePUCTHKAMU (IIPUIIOKEHUE), B KOTOPBIX MPUBOIITCS TEXHUYECKUE XAPAKTCPUCTHKH HACOCOB.
[TonGop mpousBOAMUTCSA MO pacueTHOMY IMoJHOMY Hamopy H, Tpebyemoil Hpou3BOAUTENHLHOCTU
Q,ompenensiemMoli o HAaUOOIBIIIEMY YaCOBOMY PAaCcX0.1y BOJBI, M BUIY HCTOYHHKA BOJIOCHAOKCHHSI.
[Tonp3ysich NMPUIOKEHUEM M CTEHAOM B K. 237, MokHO mo naHHbIM H m Q nerko momoOpath
HamOoJIee MOAXOAAIIUI THIT U MapKy Hacoca.
[Ipyn ompeneneHuM MOILIHOCTU JBUTATENs Ui NPUBOAA HAacoca HEOOXOOUMO, MPEXIE BCEro,
MOJICYUTATh MOIIIHOCTh Ha Bajly Hacoca.
[Toxcuer npousBoauM 10 hopmye:
Np=Q-H kBt
102Ny N
I'ne: Ny-MomHOCTH Ha Bay Hacoca, KBT;
Q- mpon3BOAUTENHEHOCTH HAaCOCA ,JI/C
H-monHb1il Habop Hacoca B M;
Ne-KI, IIPUHUMAEMBII U LEHTPOOEKHBIX HAacoCOB- JU1s IIOPILHEBBIX
0,4..0,6
0,25...0,55
Ne-KITJ aeurarens (0,75...0,85)
MoImHOCTh IBUTATENsT OEpEM € 3aImacoM Ha BO3MOXKHBIC TIEPETPY3KH ,T.¢.
Ngb =B*Nn , kBT
I'ne: B -xkoaddunment 3amaca
Benuunna koaddunuenta B BpiOupaercs B 3aBUCUMOCTH OT TpeOyeMOi MOIITHOCTH Hacoca, Tadi.5
Tabnuma 5

TpeOyemast MOIITHOCTH B KBT 3
Ho 1 2
Orlpmo?2 15
Or2m05 1,2
Ot 5 o 50 1,15
Csrime 50 1,1

OT14yer MO JIA0OPATOPHO-NIPAKTHYECKOH padoTe « Pacyer moTrpedHOCTH KHBOTHOBOIYECKOMN
¢depMbI ¥ BHIOOP THIIA HACOCA»

Pacxoabpl BOJBI B XO3SUCTBE XapakTepucThka
Hacoca
< % % « T 2
g £ E 5 - z Z
& o g s 2 2 S )
o 5= o < 2 an 3 = o
=) ple =) = < < = =
o ) am = = 13 o= o A _
T ® = | 3 = = =
e 8 = e ~ Q i e 2 =
= [a°1
= IS S = & W | = § 2 o T
o = ] < - o S = o
as) = < O s} < = o)
T S B ) ) 3 = T o =
e = = 5 g2 | 2| s 2 2 = S
> = = A = E = o = = = =
2 = = = Es | = | B 3 3 2 =
T = S = S % 5 S g s | 2 £ _ = S 2 2
S5 e s e s 3 = = o | B == g & o o =
a2 5 2 < = 3 8 = o = c M oM S o o
= S S L o« S = S = S

KoHTpoabHEIE BOIIPOCHI:

1.0TKyna u Kak MPOU3BOIUTCS 3200 BOJIBI?

2.TpeboBanusi, MpebsABIsIeMble K TUTHEBOM Bojie?

3.Kak BeruucisieTcss HanOOJIBITUN CYTOYHBIN, YaCOBOM, CEKYHIHBIN PacxXo BOIbI?
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4. Kak onpenensiercs MOJIHbIA Harop Hacoca?
5. Kak onpenensiercss MOITHOCTH IBUTATENs ISl PUBOJIa Hacoca
6. Kak mogbupaercs Hacoc?
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2.15 JlabopaTopHas padota 16 (JIP-16). (2 yaca).

Tema: Oceemumenvhvie u 0b1yuamenvHvie YCMaAHOBKU
2.16.1 Hean padboThI: U3yYUTh YCTAHOBKY JIJISI IEPBUYHON 00paOOTKH MOJIOKA.

2.16.2 3apaumn pa6oThI:

1. Ha3znayeHue U TeXHUYECKas XapaKTEPUCTHKA.

2. YCTpOMCTBO M MPUHIIUAI PAOOTHI.

3. IlogroroBka K paboTe U MpaBUiIa FIKCIUTYaTAI[HH.
4. XapakTepHbIe HEHUCIIPABHOCTH.

5. Mepsb! Oe301macHOCTH.

2.16.3 Ilepeuenb NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YeMBbIX B J1aOopaTopHOii padore:
1.Ilnakatsl

2.Metoanyeckue yKa3zaHHs

3. JJaboparopHuslii cren «MHdpakpacHoe U ynbTpaduoieToBOe U3ITyUeHHE

2.16.4 Onucanue (xoa) padoThl:

JIXOMMHECLICHTHBIE JIaMIIbI

[TpyHIMI NEHCTBUS JIFOMUHECLEHTHBIX JIaMII OCHOBaH Ha TaKMX SBICHUAX, KaK TEIJIOBOE
paciiipeHue Tell, HarpeBaHHE MPOBOJHHMKA TOKOM, TEPMOJJIEKTPOHHAS SMUCCHS, CaMOMHIYKIIUS,
JIEKTPUUECKUI pa3ps]l B razax, yiabTpauoIeToBOE U3ITyYEeHUE, TFOMUHECLCHIINS.

JlromunecnienTHass nammna (puc.l) mpeacTaBiaseT coOOW 3amasHHYIO IWIHHAPUYECKYIO
CTEKJIIHHYI0 K00y B ¢opme TpyOKH, BHYTPEHHSS IOBEPXHOCTh KOTOPOH MOKpHITA CIIOEM
JIOMHUHO(Opa — BEIIECTBA, CIOCOOHOTO CBETUTHCS MOJ| IEUCTBUEM YIbTPaPHUOIETOBBIX U3JTyYEHUH.
Ha xoHmax kojObl pacroyioXeHbl CIUpajbHbIE BOJIb(PPAMOBBIE 3JEKTPOJbl C BBIBOJAMHU HAPYXy B
BH/JIE IITHIPbKOB. JIamIia 3aronHeHa aproHoM U HEOOJIBIINM KOJIMYECTBOM PTYTH.

[Ipy BKIIOYEHMM JIOMMHECLIEHTHOM JIaMIIbI B CEThb JJIEKTPUYECKMM TOK HarpeBacT ee
anektponbl o Temneparypsl  800...900°C. Ilpu »TOM BCIEACTBUE BO3HUKHOBEHHMS SIBJICHUS
TEPMODJIEKTPOHHON 3MHUCCHU M3 3JIEKTPOJOB HAUMHAIOT BBUIETATh 3JIEKTPOHBI, 00pa3yrolie OKOJIO
Ka)KJI0r0 3JIEKTpoa 3JIeKTpoHHbIe o0nauka. Haxoasmasicst BHyTpH JJaMIIbl PTYTh CIIYKHT UCTOUHUKOM
[IapoOB PTYTH. 3aT€M K 3JIEKTPOJaM IPUKJIAbIBAIOT UMITYJIbC MOBBIIIEHHOTO HANPSKEHUS, BOSHUKACT
ANEKTpUYECKUN POOON BHYTPEHHEIr0 MPOCTPAHCTBA TOK HaYMHAET MPOTEKaThb MEXIY 3JIEKTPOJaMH,
Jamma 3axuraerca. B pesynbrare INpOXOKIEHUS TOKAa Yepe3 Mapbl pPTYTU  BBIAEIAETCA
yIbTpaduoIeTOBOE H3IIydyeHUe, KOTOpoe, IEHCTBYS Ha JIOMHUHOGOp, 3aCTaBIseT €ro CBETHTHCS
JTHEBHBIM cBeTOM. CHEKTp M3Ty4EHUS JIaMIIbl 3aBUCUT OT XMMUYECKOTI'O COCTaBa JIIOMUHO(OPA.

B 3aBucuMOCTH OT LIBETHOCTHM U Ha3HAYEHHS JIOMUHECHEHTHBIE JIaMIIbl OTEYECTBEHHOTO,
IIPOM3BOJICTBA UMEIOT COOTBETCTBYIOLYIO MapkupoBKy. Hanpumep, JI/I—namna nueBHoro csera, JIb
— namma 6esoro cera, JIXb — nam na xomoaHo-0eoro ceera, JIThb — mamma temno-0enoro ceera,
JIIll—namna ynyumeHHoi uBeronepenaud, JIO— namma ¢ BBICOKOH (UTOCHMHTETHYECKON
s dextuBHOCTRIO. [{dper B MapkupoBke nammbl, Hanpumep JITB-80, o3HadaroT moTpebisieMyro
MOIIHOCTh B BaTTax.

B cxeMmy BKIFOUEHHS JIFOMHHECIEHTHBIX JlaMIl BXOIAT craprep SK u apoccens LL (puc.2).
Craprep mpezacraBiseT coO0il MeTaUIMYeCKMH HMIMHIP (9KpaH), BHYTPH KOTOPOIO pacroiokeHa
CTEKJIIHHAs KOJIOOYKA C BMAsHHBIMU BHYTPb 3JIEKTpoJaMH. BHyTpeHHee NpoCTpaHCTBO KOJIOOYKU
3aI0JIHEHO MHEPTHBIM ra30M — HEOHOM. OJMH U3 3JIEKTPOAOB BBHIOJHEH B BUAEC OMMETAITMUECKON
IUIACTHHKH, COCTOSILIEH M3 [IBYX CJIOEB PA3JIMYHBIX 110 XapaKTEPUCTUKAM METAJUIOB WIM UX CILJIABOB.
CrapTrep BKIIIOYAIOT MIOCIEI0BATENIBHO € 3JEKTPOJaMH  JIFOMUHECIICHTHOH JIAMIIBL.

B nepBbIii MOMEHT IIPH BKJIIOUEHHUH JIAMIIBI B CETh MEXIY DJIEKTPOJAMHU CTapTepa BO3HUKAET
TJICIOUINIA pa3psil, KOTOPbI HarpeBaeT OMMETANTMYECKUN SIIEKTPOA. DTOT DIEKTPOJ, U3rHOasch,
COEAMHAET MEX]ly COOOM 3JEKTPOJIbI JIAMIIbI, [0 HUM HauMHAET MPOTEKaTh TOK CETH M HarpeBaTh UX.
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B pe3ynbraTe CONMPUKOCHOBEHHUS 3JIEKTPOIOB CTAapTEpa MCUE3aeT TICIONINHA Pa3psii, TOJ0TPEBAIOIIHIA
Hux, 6HM€TaJ’IHH‘-I€CKPIﬁ QJICKTPOJ OCTBIBACT U LICIIb 3JICKTPOJOB JIAMIIbI PA3MbIKACTCH.

B 2

Puc. 2 CxeMbl BKIIOUEHUS TIOMUHECIIEHTHBIX JIaMII:
a—onunonammoBoii ¢ [IPA tuna 1YBU u 1YBK; 6—naByxnammnoBoii ctaprepHoii ¢ [IPA Tuna 2VBK;
B—opHoaamnoBol 6eccraprepHoii ¢ IIPA tuna 1ABU; r—oanonamnoBoii 6eccraptepHoii ¢ [IPA
Tuna 1 ABK.

[Tpu sTOoM yObIBarolee MarHuTHoe mnoie apoccenst HaBoauT DJ{C caMOMHIIYKIIMU, HAKJIaJlbl-
BAaIOIIYIOCS Ha HAINpsKEHHE CEeTU. JTO BEJeT K BO3HMKHOBEHHIO Ha AJIEKTPOJAxX JIaMIIbl MMITYJIbCa
MOBBIIIEHHOTO HANpsDKEHUs, BBI3BIBAIOIIETO €€ 3axuranue. J[poccenb (KaTyllka ¢ KeJIe3HbIM
CEpJCYHUKOM) CIYXKUT TaKKe€ W JUIs OrpaHMYEHMs] TOKa B Jlamime, oOecrneuuBas €€ CTa0MIbHYIO
paborty.

B cpaBHeHuu c namnamMu HakajdMBaHMs JIIOMUHECLEHTHBbIE 00JafaloT PAJOM IMPEUMYIIECTB:
MIPH OJIMHAKOBOIM MOIIIHOCTH UX CBeTOBas oTAada Oonbiie B 4—35 pa3 (80... 100 nm/Bt), kpome Toro,
CPOK CITy>KOBbI 3HaUNTEIHHO BhIIIe — HEe MeHee S000 .

CxeMbl BKJIIOUEHMSI Ta30pa3psAHbIX JIaMI MOTYT ObITh CTapTepHBIMU U OeccTapTepHbIMU. B
CTapTEPHBIX (OJHOIAMIIOBBIX) CXeMax BKIIIOUeHUs MpuMeHstoT Apoccenu tuna 1YBK u 1YBU (puc.2,
a). Kongencatop Cl ycTpaHseT paauonoMexu IMPH BKIIOYEHUHU JIAMIIbI, YBEIWYMBAET aMILUIMTYIY
UMITYJIbCHOTO HaIpPsDKEHUS, CTAOWIN3UPYET TICIOMIMM pa3psii B crapTepe U pabounii pa3psji npu ro-
penun namnsl. OnHoslaMIoBele cxeMbl ¢ japocceneM 1YBK ummeror BTopoit konaencarop C2 c
HIYHTUPYIOUIUM PE3UCTOPOM, KOTOPBIN yBenuuuBaeT koadduuueHT MourHoctu a0 0,9... 0,95.

OOumii HeJOCTaTOK ra3opa3psIHBIX UCTOYHHMKOB CBETa 3aKJIIOYACTCd B TOM, YTO CBETOBOM
IIOTOK WX MyJbCHUpYyeT ¢ 4acToToi, paBHOW 100 I'm. 'ma3z He B COCTOSHWMH YJIOBUTH HENPEPBIBHOE
MeJIbKaHue cBeTa Onarofaps 3puTeabHON nHepiuu. OHAKO MPHU OCBEIIEHUH MYJIECUPYIOIIUM CBETOM
BpAIAIOIIMXCSl M JBMXKYIIMXCA MPEIMETOB MOXET BO3HHMKHYTh CTpoOockonmuueckuii 3¢ddexr,
KOTOPBIM 3aKJI0YaeTcsi B IOSBJICHUU JIO)KHOTO TPEACTaBICHUS" HENOJABM)KHOCTH, OOpaTHOIrO
HampaBJIEHUsl BpAIICHUS WM MHOKECTBEHHOCTH JBIKYIIUXCS MPEIMETOB. DTO OYEHb ONAcHO B
MIPOU3BOJICTBEHHBIX yCIOBUAX. s ycrpaHeHus cTpoOockomuueckoro s¢¢exra razopaspsiHble
JIaMITbI BKJTFOYAIOT 1O JIBYXJIAMIIOBOM cxeme (puc.2, 0), KoTopas o0ecrieynBaeT N3MEHEHHE CBETOBOTO
MOTOKA KaX/I0M M3 JaMIl co CABUTOM 10 (aze. BenencTsue 3Toro cymMmapHbIii CBETOBOM MO TOK JIBYX
JIaMII IOYTH HE IyJIbCUPYET, YTO JOCTUTAETCS BKIIOUYEHUEM B LIETIb OJHOM U3 JIAMIT KOHIECHCATOPA.

YuuteiBasg TO, YTO CTAPTEPHBIE CXEMBbl BKJIIOUYEHHS Ta30pa3psIHBIX JamIl HEIO0CTaTOYHO
Ha/IeXKHbI B paboTe, MPOMBIIIJICHHOCTh BBIITyCKAaeT OeccTapTepHble cXeMbl. B OeccrapTepHbIX cxemax

252



BKJIIOUCHUSI JTIOMHHECIICHTHBIX JIaMI TpUMEHs0T OamtactHbie ycTpoicTtBa tuma 1ABU u 1ABK,
KOTOPBIE COCTOST U3 OOBIYHOTO WIIM CUMMETPUPOBAHHOTO JAPOCCENis, HaKanbHOTro Tpanchopmaropa 7V
C BTOPUYHOM OOMOTKOH, pa3ielneHHOW Ha CHMMETPUYHBbIE YacTH, U MPOBOASIIEH MOJIOCKH WIH
MPOBOJIOYKH, 3aKpeIUIeHHO# Ha samre. Ha pucynke 2 (B, I) 3Ta MOJIOCKAa M300paKeHa MyHKTHPOM.
Omna oOneryaer 3akuraHue Jamisbl. [Ipyu BKIIOYEHUH JTIOMUHECHEHTHOW JIAMIIbl [0 3TUM CXEMaM Ha
JIaMITy OJHOBPEMEHHO MOJAeTCsl HANpsHKEHUE OT MEePBUYHOM OOMOTKHM HaKaJIbHOTO TpaHchopmaTopa
TV nuist 3akuraHus v JUIsl IOAOTPEBa AJIEKTPOIOB JIAMITBI OT HaKaIbHBIX OOMOTOK.

beccraprephsbie aHTUCTPOOOCKOIMYECKUE JIBYXJIaMIIOBbIE CXEMBI BKJIFOUCHUS
JIFOMUHECIIEHTHBIX JIaMIT KOMITIEKTYIOT apoccensimu tuna 2ABU u 2ABK. Takue cxembl Oosiee Ha-
NEKHBI B paboTe M MMEIOT OONBIIMH CPOK CIY>KOBI, OHAKO OHHU JOPOXKE CTAPTEPHBIX, a H3-3a
IIOCTOSIHHOT'O NOJ0IPEBA AIEKTPOJAOB CHIUXKAETCS CPOK CITYXKOBI JIaMII.

s ocBemieHuss NpOU3BOACTBEHHBIX MOMELIEHUN ¢ BBICOKMMH MOTOJKAMH U JJII HAPY>KHOTO
OCBELLEHUS MPUMEHSIOT AyroBble pTyTHbIe jamnbl ([PJI) (puc.3), KoTOpele OTHOCATCA K CEpUH
PTYTHBIX JIaMIT BBICOKOT'O JABJICHHS C UCIPABIEHHON 1BETHOCTHhIO. OHM UMEIOT CTEKJISIHHBIN OasioH
HUIICONTHONW (popMbl 1, BHYTpH KOTOpPOTO HAXOIHWTCS PTYTHO-KBAplEeBasi ropeika 2 BBICOKOTO
naBieHus. Ha BHYTpPEHHIOIO TIOBEpXHOCTh OalsloHa HaHECeH TOHKUU cioil moMmuHodopa 3,
MOTJIOMIAOIINH  yIbTPa(UOIETOBOEC H3JIyYEeHHUE KBapIEBOM TOPEIKM U MPeoOpa3ylolnii €ro B
OpaH’>KEBO-KPACHOE BUAMMOE U3TyUEHHE.

IIpOMBIIIIIEHHOCTH BBIITYCKAET B OCHOBHOM YETBIPEXIIEKTPOAHBIE JIaMIlbl JIPJI MOITHOCTBIO OT
80 nmo 1000 Brt, paccuutanHble Ha BKJIHOYeHHE B ceTb 220 B mnpu mnomomnu crenuaibHbIX
MyCKOPETYIHPYIOMUX anmnaparos. [Ipyu nepBoHayaIbHOM BKJIIOYEHUH B ceTh Jamibl JIPJI ctabminbHbIN
pexuM HacTtynaer yepe3 S... 7 MUH mocie BKItOueHHUs. 1IoBTOpHOE 3akuraHue j1laMIibl BO3MOKHO
JMIIB TIOCNIE ee OCThIBaHusA, Jis dero 1pebyercs 10... 15 mun. CeroBas otaaya tux jgamno 50... 55
am/Brt, cpennuii cpok ciryxk6s1 100004.

B nocnennue roibl MOSBMINCH BHICOKOA((DEKTUBHBIE HCTOUHUKH CBETAa — HATPUEBHIE JIAMITHI
BBICOKOTO JIaBlieHUs] MOIIHOCTHIO OT 250 1o 1000 BT, cBeToBast ornava koTopsix 10 110 nm/BT, cpok
ciyx6s1 10 000... 15 000 4.

BHyTpu HaTpueBoil mammbl BBICOKOTO fAaBieHust (puc.4) HaxomuTcs TpyOka U3
MOJINKPUCTAITINYECKON OKHCH aJIFOMMHHUSI, KOTOpas IpPOINYyCKAaeT CBET, HE pearupyer ¢ HATpUeM H
MMeeT BBICOKYIO pabouyio Temmeparypy. K oboum KoHIIaM TpyOKH NpUKIEEHBI WU MPUBAPEHBI
HUOOWEBbIE UITM KOBAapOBBIE AJIEKTPOAbl. BHyTpeHHEe MpoCcTpaHCTBE JaMIIbl 3aII0JTHEHO KCEHOHOM MpHU
JABJIEHUM B HECKOJBKO Kuiomackaneu. J[Ji1 BKIIOUEHHS] HATPUEBOM JaMmmbl B CETh MCHOJB3YIOT
CHelHalbHbIe MyCKOpEerylupyoomue ycrpoictBa. HaTpueBble nammbl OIPUMEHSIOT JUIsl OCBEILEHUS
yIUI 1 OOJBIINX MPOCTPAHCTB.
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Puc. 3. YcrpoiicTBo nyroBoit pryTHO# sammsl Tuna J(PJI:
1 - cTexuAHHBIN O6aJUI0H; 2 — KBapleBas ropeska; 3 — JoMUHO)OD.
Puc.4. YcrpoiicTBO HaTpHEeBO JTaMIIbL:
| — TpyOKa u3 NOTUKPUCTATUINYECKON OKHUCH ATFOMUHMS; 2—3JEKTPOJl; 3— CTEKIITHHBIN

OaJUIOH.

Jlns ynpaBieHus 3JeKTPUUYECKUM OCBEIIEHUEM IPUMEHSIOT MOIYIPOBOAHUKOBBIN
perynupyeMsblil IByXMporpaMMHBIN BeIKIIOUaTenb ocBemeHus [IPO-68-11 (puc.5), koTopsiii
COCTOMT M3 JlaTuMKa 1 ycunurens. Jlatuuk npencrasisier codboit ¢poropesucrop BL, 3axiro-
YEHHBIN B IUIACTMACCOBBIN YCEYEHHBIN IMIMHIPUYECKUN KOPITYC U OKaHUYMBAIOIUICSA Pa3beMOM
JUTSL COSIMHEHUS C TPUEMHHUKOM. Y CHIIUTETh COOpaH B METAJUTMYECKOM KOPITYCE C KPBIIIKON H
PE3NHOBBIM YIUIOTHEHHEM. B HM)KHEN 4acTH KOpITyca pacIlookKeEHbI ABa pa3beMa.

od4—0

Hﬁr’/-ﬁﬁ:n'-ou
£ KT7 o
I,
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L

Puc. 5. Cxema BKJII0YEHHSI B CETh OJTYIIPOBOJHUKOBOTO JIBYXIIPOTPAMMHOTO BBIKITIOYATEIS

OCBCIIICHMA.



ITporpamMMHBIif BpeMEHHOM MepeKIoyaTesb pa3MelleH B Kpbllke npudopa. [lepemennoe
CONPOTHUBIIEHUE CO MIKAJIOHN Il HACTPOMKHM BBIHECEHO Ha MOHTAXKHYIO IuIaty ycunurens. [locne
YCTAaHOBKM 33JaHHBIX I[1apaMETPOB OCbh COINPOTUBIICHUS 3aKPEIUISIOT CHEUAIbHBIM BUHTOM.
JlaT4viKk ¥ YCHJIUTENbh COSAMHSIOT MEXAy cobor mpoBomom wmapku PIIIID nmmunoit 10 m.
UyBcTBUTENBHBIN d5ieMeHT npubopa (poropesucrop BL tuna O@CK-I'1) BiIroueH B iedyo He-
PaBHOBECHOI'O MOCTa IEPEMEHHOTo ToKa. IIpu OCBEImEeHHOCTH, COOTBETCTBYIOLIEH YCTaBKE
npubopa, MoOCT cOaJaHCHpOBAaH, CUTHAaJI B HW3MEPHUTENbHON JMAaroHaJlld paBeH HYIIIO,
YIPABIISIEMOE 3JIEKTPUYECKOE OCBELICHUE BBIKIIOYEHO. [IpM OTKIOHEHHHM OCBEIIEHHOCTH OT
3alaHHOM B M3MEPUTENbHOW [MAroHaJIM MOCTa IIOSBISETCS HANpsDKEHUE CUTHalla, Ipo-
MOPLUUOHANILHOE 3HAUEHUIO OTKJIOHEHUs, ¢a3za 3aBUCUT OT 3HaKa OTKiIOHeHHs. Curhai
pa3zbasiaHca MOCTa IIOCTYIAaeT Ha BXOJ YCWIMTENS [EPEMEHHOrO0 TOKAa Ha TpaH3UCTOpax,
COOpaHHOTO MO CXeME C OOIIMM SMHUTTEPOM. YCHJICHHBIH CHUTHANl MOCTYMAeT Ha KaTYUIKY
AIIEKTPOMArHUTHOTO pelie, YIPABIISIOMIEro paboToN AIEKTPUYECKOTO OCBEIICHUSI.

Jis  oTkiroueHuss ocBenleHWss B HouHble dackl mpubop IIPO-68-11 cuHabGxen
IIPOrPaMMHBIM BpPEMEHHBIM IEpPEKIIoYaTesieM, KOTOpBIM IpEACTaBIseT COOOW CHHXPOHHBIN
3JIEKTPOJIBUTATENb, COCAMHEHHBIN Yepe3 pelyKTOp C ABYMs KyJauyKaMH B BUJIE CEKTOPOB. JTHU
KyJIQUKH BpAIIAOTCs ¢ 4acToToil 1 060poT B cytku. [Ipu ycraHOBKE peskuma paOOThI OCBELICHHUS
KYJIauYK{ TOBOPAYMBAIOT BOKPYT OOIIEH OCH M MPOUYHO (PUKCUPYIOT HA OCU TalKOH.

Cxema pabortaer ciemyromuMm obOpa3om. Bedepom pomonHuTenbHOE ocBemeHue EL1
BKJItOUaeTcsi KoHTakToM K7/ 3a cuer paboTel (GoTope3ucTtopa, ycuiautens u peine. Houbio
NOJBM)KHBIA KyJIa4OK Ha)KMMaeT Ha MTH(T MHUKpOBBIKIOUYaTenss K72, HaXOSMIErocs B HEHH
yIpaBiIeHUs JOMOJHUTENbHOTO ocBelleHust EL2. OcBelieHue BBIKIIOYAETCA. YTPOM KyJIadoK
cxoauT co mTudTa MUKpOBBIKIIOYaTens K72 u OocBelIeHHE CHOBAa BKIIIOYAETCS, €CJIM COJHIIC
emie He B301LI0. C BOCXOJOM COJIHIIA OCBEIIEHHWE CHOBA BBIKIIOYAETCS 3a CUeT cpabaThIBaHUS
dotopesuctopa BL.

VYcTaHoBKY 17151 THPPAKPACHOTO 000rpeBa U yabTpapHOIETOBOrO O0ITYUEHHS] MOJIOAHSIKA
KUBOTHBIX

Jns uHdpakpacHoe o0orpeBa U ynbTpaduoieToBOro 061yueHus nopocsT-cOCyHOB,
HOBOPOJKJEHHBIX TEJAT U ATHAT NpUMEHsI0T ycTaHOBKY MKV ®-1 (puc.6), koTopasi COCTOUT U3
oOmydateneit Ha 60... 120 cranko-mect. OGiydaTesb NpeacTaBiIseT COO0H )KECTKYIO
KOpOoOUYaTyro KOHCTPYKIIUIO, HAa KOHIIaX KOTOPOH KPETsIT JB€ MHPPAKPACHBIE JaMIIbl THIA
NK3K-220-250 momrHocThio 250 BT, cienuanbHo BbITycKaeMble AJis dKUBOTHOBOJICTBA, U
MEX1y HU MU YABTpa(pHOIETOBYIO (3pUTEMHYIO) jaMity JID-15 momuocThIO 15 BT C©
oTpaxaresneM. Jlamnsl Tuna JID BHeNIHE HE OTIMYAIOTCS OT JIIOMUHECLIEHTHBIX OCBETUTEIBHBIX
JIaMI TaKoM e MOIIIHOCTH, HO UMEIOT KOJIOY, BHIITOJIHEHHYIO U3 YBHOJIEBOT'O CTEKJIa, CBOOOHO
IPOMYCKAIOIIEro yabTpaduoaeToBoe u3inyuenue. JlroMmuHopop, HaHECEHHBIH Ha BHYTPEHHIOKO
MOBEPXHOCTh, TIO3BOJISIET U3 YIbTPA(UOIETOBOTO U3ITYUESHHUS TOIYYUTh CIEKTP, COCTOSALININ U3
Y®-B uznyuenuss — 37 %, YDO-A — 33 % u sBugumoro uznyuenust — 30 %. YO-C uznyuenue
B CIIEKTPE SPUTEMHBIX JlaMIl OTCyTcTBYeT. Ha o0iydarene yctaHOBIIeHa KOpOOKa, B KOTOPOi
CMOHTHPOBAHO ITYCKOPETYJIHPYIOIee YCTPOUCTBO yIbTPpadruoIeTOBOM JIaMIIbl M TPU
NepeKIIoyaTesi, KOTopble 00ecedrBaloT 3aJaHHbIN PeXUM paboThl 00rydarTenei. Makcumanb-
Hasi MOIIHOCTh oOutyuaTens ¢ Tpems Jamnamu 540 Br.
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Puc. 6. O6ny4daromas ycranopka UKY®-1;
/, 2 — undpaxpacuas u yiabTpaduonaeroBas gamibl; 3 — JlpoccenbHas KopoOka; 4—kopiyc
oOJrydarens; S—3aluTHasl CeTKa.

DJeKkTpudeckas cxema ynpasJieHUs HHPPAKPaCHBIMU U YJIbTPa(pHOICTOBBIMH JIAMITAMHU
(puc.7) npenycMaTpuBaeT aBTOMaTHUECKHUIM U PYYHON PEKUMBI paboT.

' *: gt lens ynpabnexus

A aF o KT
e A oF aF ﬂ 4

Puc. 7 Dnexrpuueckas cxema ynpasnenust UKYO-1.

ITpu aBTOMaTHUYEeCKOU ympaBieHUH TyMOnepbl S1 1 S2 ycTaHaBIMBAIOT B MOJOXKEHUE A.
[IponomxuTensHOCTh  pabOTbl U NPOAODKUTENBHOCTh  May3bl  HMH(QpaKpacHbIX U
yIabTpauoIeTOBOM JaMi peryiaupyer pene Bpemenu Tumna 2PBM. Ilpu mnomaue B cxemy
HanpspkeHust apromarom QF tunma ACT yepe3 pa3MbIKaromue KOHTAKTHI pee BpemeHu K7: 1 u
KT: 2 cpabarbiBatoT MarHuTHble myckatenu KMI w KM?2, KoTopble CBOMMH KOHTAaKTaMHU
BKJTFOYAIOT MHPAKpPACHBIE U YIBTPAPUOIETOBYIO JaMIIbI, O YeM CUTHATU3UPYIOT Jlamibl HL1 u
HL2. Yepes onpeneneHHOE BpeMs (COINIACHO MporpamMme) KOHTAakThl pene K7 pa3MbIKaloTCs U
HACTyTaeT mnay3a B HH(QPaAKpacHOM U yIbTpadrOIeTOBOM OOTYICHHH.

ITpu pyunom ynpasieHuu TymOnepsl S1 n S2 ycraHaBnuBaroT B mosiokeHuu P. Jlammbl
BKITI09aroT kHOnKamMu SB1 u SB3 «Ilyck» u oTkmouaroT kHOTKaMu SB2 1 SB4 «Cmony. 3anura
00OpyJIOBaHUS M  DIEKTPUYECKOW CETH OT KOPOTKMX 3aMBIKAHMH  OCYLIECTBISETCS
aBTOMAaTH4YeCKUMU BbIKIrodarensimu tana ACT.



JIns pacuera mpoaonKuTenbHOCTH (t) 00TydeHMs! )KUBOTHBIX CTAaIlMOHAPHOW YCTAaHOBKOW
HE0OXO0aMMO 3HaTh 00MydeHHOCTh £ (Tabin.l), co3maBaeMyro MCTOYHMKOM Ha IOBEPXHOCTH, U
HOPMHpYEMYIO 103y 00nmydenus 4 (tabmn.2).

Tabmmma Nel
OO0y4eHHOCTD, CO3/IaBacMast JIAMITaMH TIPH Pa3JINYHON BBICOTE MO/IBECA
Tum gamrter OOMy4eHHOCTD TIPY BBICOTE JIAMIIBI HaJl 00JIy4aeMON TTOBEPXHOCTHIO
(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
JID-30 75 33 19 12
TaGmuia Ne2
Hopmupyemas cyrounast 103a 00J1y4eHHS 1J1s1 dKUBOTHBIX
Bupn s)xuBoTHOrO U Jloza A, Map"‘q/M2
TTHIIBI

Koposst 270-280

Monoansk crapuie 6 mec. 165-180

Tensara no 6 Mmec. 120-140

[TopocsiTa-cocyHbl 20-25

[TopocsaTa-oTheMbIIIN 60-80

[Topocsita Ha OTKOpME 70-90

Kypst 40-50

Iprmutsara 15-20

OO6nyuenHocTh E naHa juid jamn 0e3. apMarypbl, IO3TOMY IIPH OIpeNeIeHUH
HPOJIOJDKUTEIBHOCTH 00IydYeHHus: t HY)KHO YUYMTBHIBaTh €€ BIMSHHUE (OTpaK€HHE YacTH
IIOTOKA BHU3), UCTIONB3Ys K03 duiment Ky, =1,2... 1,4,

t=AVE Ky

Jl1g n3MepeHuss THTEHCUBHOCTH YIbTPa(roJIETOBOTO U3JIYyYEHUS UCIIONIb3YIOT
npuOOpPHI C BAKYYMHBIMHU (DOTORJIEMEHTaMH ¢ BHEIIHUM (poTorddexrom. s onpeaeneHus
APUTEMHON 00JIyU€HHOCTH Ha MJIOCKOCTH B Pa3IMYHBIX AMANA30HAX JIIMH BOJIH, IPUMEHSIOT
spmerp tumna Ybd.

Jlia nonyuenust Y ®-C u3inydeHusl, 0Ka3bIBAIOLIET0 TyOUTEIbHOE JeiCTBIE Ha
MHUKPOOPTraHU3MBI, UCTIOJIb3YIOT JIyTOBBIE ra30pa3psiiHble OAKTEPUIIMIHBIE JJAMITBI HU3KOTO
nasnenus tumna /Ib. I1o ycTpoiicTBy OHM aHaJIOTUYHBI IFOMUHECIEHTHBIM, HO UMEIOT U OTJIMYHS:
KOJIOY OaKTepHUIIMIHBIX JJaMI U3TOTOBJISIIOT U3 YBHOJIEBOTO cTekia 6e3 itoMuHoopa. CxeMsbl
BKJItOUeHUs J1aMIl /b COOTBETCTBYIOT CXeMaM BKJIFOUEHHUSI PABHOMOIIIHBIX JTIOMHUHECIIEHTHBIX
OCBETUTEIBHBIX JIAMII.




Puc. 8. YcrporictBo nammnsl JIT:
1-xBapreBast TpyouaTas Koyba; 2-3JIeKTpo; 3-IepKaTelb; 4-IeHTa U3 METHON (OJIBIH.

MOIIHBIME HCTOYHUKAMH YJIBTPAQHOIETOBOIO HU3JIYYCHHS CIYXKAT PTYTHBIC JIAMIIBI
BbIcokoro namienus tumna J[PT. YcrpoiictBo nammnel JIPT mokazano Ha pucynke 8. Konba 1
BBIMOJIHEHA M3 TYrOIUIABKOT'O KBAPIIEBOI'O CTEKJIA, XOPOIIO MPOIMYCKAKIIETO YIbTPapHOIETOBOES
n3nydeHre. K KoHIam KoyiObl MpUBapeHbl BOJIb(PPAMOBBIE aKTHBHPOBAHHBIE CAMOKAISAIIHECS
anekTpoasl 2. KonOy 3amoiHsSOT aproHoM M HEOOJBIIMM KOJMYeCTBOM pPTyTH. Jlammy K
apMaTtype KperudaT MCTANIMYCCKUMU JICPKATCIAMU 3, MCKAY KOTOPBIMHU PACIIOJIOXKCHA JICHTA U3
MenHOW (oNIbrM, TpeJHAa3HA4YCHHAs I OOJierdeHus 3axkuranus paspspga. Jlamma JIPT
BKJIIOYAaeTcsl B ceTh (puc.9) mocnemoBaTenbHO ¢ ApocceneM LL, orpannymBammmM TOK U
cTabunusupyromum paspsn B dammne. Kanonka SB u konaencatop C1, BKIIOUEHHBIE TapalIeIbHO
Jamre, CiayXaT JUIsS TIOMYYeHHS 3a)KHTalolero MMIYJIhCa BBICOKOTO HAMPSOHKEHHUS 3a CUET
B3anMojeiicTBus apoccens LL u kongencaropa C2. B teuenue 5...10 MuH mocne 3aropanus
Jamma pa3orpeBaeTcsl M JIMIIb MOTOM HAYMHAET M3JIy4aTh HOMHUHAIBHBIN YIbTPa(HUOIETOBBIH
noTok. [ToBTOpHO aMiy 3a)KHUraroT mocie Toro, Kak OHa MOracHeT U OCTHIHET.

Oobayuarean

OO6mue ceneHud. M3myyeHHe ONTHYECKOrO JMAna3oOHa CIHEKTpa SIBISETCS OJHUM U3
HaubOosee TOHKUX U JCHCTBEHHBIX HMHCTPYMEHTOB BO3JCHCTBHS Ha BEIIECTBA U JKUBBIC
opranu3mbl. Pasznuuarorcss Tpu OOJIBIIME TPYHIBI  OOJIYy4aTENbHBIX CBETOTEXHUYECKUX
YCTaHOBOK, B KOTOPBIX HCIONB3YETCS DHEPrHs ONTHYECKOro H3IyudeHus: (oTodusmveckoro,
dboToXuMHUUECKOTO M (POTOOMOJIOTHYECKOro AeHcTBUs. CBETOBBIE MPUOOPHI PA3ACISIOTCS IO
BUJaM (UTOIMPOIIECCOB, OOBEKTAM H3IYYCHHS] M CIEKTPATbHBIM JHAMa30HaM ONTHYECKOTO
W3IIy4YEHHUS.

CeerniibHuku THNOB OT-X-MMUM-X Y5 npeanasHaueHsl JUisl OpaHKepen U TETUINLL

CBeTUIIPHUKN pacCUMTaHbl JJisi pabOThl B CETH MEPEMEHHOro Toka yacTtoTel 50 ' ¢
HOMMHAJIbHBIM HampsbkeHueM 220 B.

B ctpykrype ycnoBHoro o603Hauenus: O - cBeTUIBHUK (00mydarens); T - TermIuaHbIid, X
-MoIHocTh Jamnsl (400, 1000), Br; M - moxepau3upoBanublid, 1 - uHAyKTHUBHBIH, X - HOMEp
moaudukamuu (045, 049), V5 - xiIuMatuueckoe UCIOJHEHHE W KATeTOpHs pPa3MEIICHHS IO
I'OCT 15150-69 u I'OCT 15543-70.

CBeTUIIPHUKN HKCIUTYaTUPYIOTCSI B HEB3PBIBOOMACHOW Cpejlie, HE cojepiKalled MbLId B
KOHLEHTPALUAX, CHUKAIOIIMX €r0 mapaMeTpbl. TeXHUYecKue JaHHbIE CBETHIIBHUKOB ITPUBEICHbI
B Tabu. 2



Tabnuia 2 TexHuyeckue HaHHbIe cBeTHWIbHHKOB THnma OT-1000MH-049 Y5, OT-
400MMU-045 Y5, UCII145-50-035 u CCII110-250-010

["aGapuTHbIE pa3Mepsl, MM
KT, p p PEI,

Cepus, Tun os. Crenens 3amutel Macca, K& Tun Tamnbl
%
I H
OT-1000MIM-049 90 5'4 16,0 280 500 JIPJI® 1000
OT-400MU-045 92 5'4 7,9 220 560 JIPJI® 400-2
N CT145-50-035 2,4 216 202 KI'MH
CCII10-250-010 1,2 205 293 NK3K

Bueninuii Buj CBEeTHIIBHUKOB peacTaBieH Ha Puc. 1.7.1, 1.7.2. CBETUILHUK COCTOUT U3
Jpoccensi 0a1acTHOTO B KOpITyce, CBeToTexXHU4YecKkou apmarypsl ¢ U3V u mammnsr. s
npucoenunenus K [IPA npumensiercs kabenb mapku KPIIT ¢ Tpems xunamu JJIMHON HE MEHEe
4 M. CBeTWIbHUK UMEET KOHTAKTHBIN 325KUM 3a3eMJieHus. JIaMIIbl B KOMIUIEKT TOCTaBKH HE
BXOJSIT.

i 1

Puc.9.4. Buemnuii
BH/I 00/1ydaTesis

Puc.9.1. Buemrnuii Buag  Puc.9.2. Buemnuii BuaPuc.9.3. Buennuii Bujg
o0JiyuaTeJisi cepun o0JryuaTeJisi cepun CBEeTHJILHUKA CePUH

OT-1000MH-049 OT-400MHU-045 W CII45-035 cepuu

CCII10-250-010

CeernabHuku TunoB MCII45-50-035, CCIT10-250-010 nmpenHa3HauEHBI JTSI
OpaHkepey U TEeIUIUIL.

CBeTUIIBHUKHU pacCUUTaHbI JJIs1 paOOTHI B CETU MEPEMEHHOT0 ToKa 4acToThl 50 I'1 ¢
HOMHHAIBHBIM HamnpsbkeHueM 220 B. B ctpykrype ycnoBHoro o6o3Hauenus: C - ramma-
cBeTWIBHUK; U - nammia kBapueBas rajgorerHas; C - noasecHou; I1 - 11 mpoMbIIIeHHBIX
nomertienuit; 10 (45) - vomep cepum; 250 (50) -mourHocTh mammsbl, Bt; 010 (035) - HoMep
Moau(UKAIIIH.

CBETHIIBHUKHU SKCILUTYaTUPYIOTCSI B HEB3PBIBOOIIACHOW CpEie, HE CO/IepIKAIIEeH MbLIN B
KOHIICHTPAIUAX, CHIKAIONUX MX TTapaMeTpBhI.

Buemnuii Buj cBeTHIIBHUKOB TipeAcTaBieH Ha Puc. 1.7.3, 1.7.4. Texuuueckue gJaHHbIE
cBeTWIILHUKOB TipuBeAeHBI B Taoum. 1.7.1. CBetunsauku CCII coctosaT n3 ckoObI oiBeca,
KOpIyca, XOMYTa, 3€pKaJIbHOW JIaMIIbl, KJIEMMHOW KOJIOJIKU, BUHTA 3a3eMiieHusl. CHU3Y KOpIyC
3aKpBIT KPBIIIKOW. JIaMITbl B KOMITJIEKT TOCTABKU HE BXOJIAT.



OBJIYYATEJIA TEIIVIMYHBIE "®OTOC-4" TUITIA OI'C01 npenHa3HavyeHbl s
pPacTeHHUEBOJCTBA B 3AIUIICHHOM TpYHTE Jid paboThl B Tpex(a3HOW cucTeMe MepeMEeHHOIo
TOKA C TIyX03a-IUIIEHHBIM HYJEBbIM ITPOBOJIOM C HOMHUHAJIbHBIM HamnpsbkeHueM 380 B wacToTsl
50 I'm.

B ctpykrype ycnoBHoro o6o3Hauenus: O - obmydarenu, I - pryrHas nammna (JAPU), C -
noasecHou, 01 - Homep cepum, 2000 - moutHOCTH JlamIibl, BT, 002 - HOMep MoauduKanmuu ¢
3epKaJIbHBIM OTpaxkaTeneMm, Y5 - KIMMATHYECKOE HCIIOMHEHUE U KaTeropus pa3MEnieHUsi 1o
I'OCT 15150-69.

TexHuueckue faHHbIe puBeaeHBI B Taodm. 3.

Tabnuna 3 Texunyeckue JaHHbIe 00/ 1yUYaTe s Tenauynoro Tuna OrCo1

Kiacc cBeropacnpenenenus o I'OCT 17677-82 I1

Tun KpuBOM CUJTBI CBETA

B IONIEPEYHON MIOCKOCTH LI

B TIPOJIOJILHOW TUIOCKOCTH )|
Crenens 3amutel o [OCT 17677-82 5'3
KoadduumeHnt MomrHoCTH HE MEHEe 0,92
Macca, kr, He boiee 4,0
KIIJ, %, He mcHee 80

VY nenbHas Macca apMaTypsl, Kr/Bt 0,00175

Tun myckoperynupytomiero anmnapata 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

Tun nammsr o TY 16-545.326-80 JIP2000-6
Tun natpona no TY16-87 UMBII-675743.003 E40/1K-001
[Torpebnsiemast MOIIHOCTD, BT 2250

Koncrpykuus obnywarens npenacrtasieHa Ha Puc. 1.7.5. OOnyuaTtenb COCTOMT U3 Tpex
OCHOBHBIX YacTel: OJOKa ITyCKOperyJupyrolero, OJ0Ka KOHAEHCATOPOB, OCBETUTEIILHOU
apMatypsbl. biiok myckoperynmpyrommii COCTOUT U3 MyCKOPETyJIUpYIOLIEro anmnapara u kabdens,
apMHUPOBAHHOI'O PO3ETKOM. BJIOK KOHIEHCATOPOB COCTOMT M3 KOHJEHCATOPOB M Pa3psIHBIX
pe3ucTopoB. Apmarypa OCBETHTENIbHas COCTOUT U3 KOpIlyca, OTpakareiass U Kales,
apMHMpPOBAHHOI'O BUJIKON. BHYTpH KOpIyca yCTaHOBIJIEH NTATPOH JJIS JIAMIIBI.

[Ipu pa3memienun obmyyaTenelt B psl ¢ pacCTOSHUEM 2,5 M MEXIY psAlaMy Ha BBICOTE 2
M HaJ pacTeHUSMH YPOBEHb OCBEIIEHHOCTH oOecrieunBaercs He MeHee 8,0 KIK Ipu
HepaBHOMepHOCTH He Oonee 10%. B kaxaoM KOHKpETHOM cllydyae cXema pa3MelleHus
oOrydaTesneit mogOupaeTcst UHANBHUIYaIbHO.
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Puc. 10. Konerpykuus u rabapuTHbIe pa3Mepbl 00, 1y4aTeIs
TemauuHoro "®OTOC-4" Tuna OI'C01-2000-002 Y5

1- nmpokuanka; 2 - BUHT; 3 - maiba; 4 - raiika; 5 - npokiajaka; 6 - marpoH;
7 - xopiyc; 8 - oTpaxkaTelb; 9 - KpIOYOK

OBJYYATEJIA "BUPA" THUIIA CCII06-250-001 ¥3,5 npeanaznayens! juist UK-o0orpesa
MOJIO/IHSIKA )KUBOTHBIX U MITHUIBI B CEIBCKOXO035HCTBEHHOM ITPOU3BOJICTBE M PACCUUTAHBI JUISI
paboThI ¢ JJaMIaMM HaKaJIMBaHUs MHPPAKpaCHBIMU 3epKaJibHOM MomtHOCThIO 250 BT B cetn
MEPEMEHHOT0 TOKa HOMUHAJIbHBIM HarpsikeHueM cet 220 B, wacrotst 50 I'm.

B ctpykType ycnoBHoro o6o3nauenust CCI106-250-001 V3,5: C - namna-cBeTunbHUK, C - moa-
BECHBIE, I - 11 mpOMBINIUIEHHBIX NpeanpusaTui, 06 - Homep cepuu, 250 - MOIHOCTB JIaMIIbI,
Brt, 001 - Homep Monudukaium, ¥3,5 - KIMMaTHUECKOE UCTIOIIHEHUE U KaTerOpHs pa3MeIeHus
no 'OCT 15150-609.

Texuuueckue naHHble 00my4arenei npuseaensl B Tada. 1.7.3.

Tabmuma 4

TexHuueckue faHHbIe 00ayuaTens TenauyHoro "Bupa'" tuna CCI106-250-001 ¥3,5
Knacc cBeropacnpenenenus no FOCT 17677-82 IT

Tun nammet o 'OCT 13874-76 NK3K 215-225-250
Mor1HocTh 1aMIIsl, BT 250

Tun natpona no TY 16-545.312-80 E2711KB-064XJ12

KIIJ, %, He meHee 85



Bun xumocroiikoro ucnonuenus mo 'OCT 24682-81 X3

3amuTHBINA yroJ, Tpajl, He MeHee 15
Macca (c mamrioit), kr, He OoJiee: 1,5
Cpok city:kObI HE MEHee, JIET 10

KoHcTpykius obiydarens npeacTtasieHa Ha Puc. 1.7.6.

N~ L 17

RO min

|
J

6 5

Puc. 11. O6ummii Bua u rabapuTHbie pa3Mepsbl
obayuaress "Bupa" tuna CCI106-250-001 Puc. 12. Apmarypa ob6ayuarens "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, TEPMOCTOWKUM; 4 - MaTPOH; 5 -BUHT; 6 -
8.9 - mpoknanky; 10 - raiika; 11 - y3enm moiBeca; —1maiiba

12 - mnyp

OcHOBHBIE IeTa)IN O0JIydaTeNnsi: apMaTypa, MOJIUITPOITHUICHOBBIH 3alIUTHBIN KOJIIAK,
METAJTIMYECKUN KO3BIPEK, METAJUINYECKAs CETKA, MPEIOXPAHAIOIIAS JIAMITY OT MEXAHUYECKOTO
MOBPEXACHUS; PETYIUPYEMBII MOJBEC, TO3BOJISIONINI MEHATH TEIUIOBOM PEXUM, U JIaMIIa.
Apmarypa (Puc. 1.7.7) cocTOUT U3 IJIaCTMACCOBOTO KOPITYCa, BHYTPHU KOTOPOTO PACIIONIOKEH
bapdoposslit marpoH. BHyTpeHHMIT MOHTaX BBIIOJIHEH TEIUIOCTOMKUMH ITPOBOIAMH CEYCHUEM



ne menee 0,5 My’ OO6nyyarenb cHaOXKEH CETEBBIM IIHYPOM JJIMHON HE MEHEe 5 M C
CIIPECOBAHHOM BUJIKOIA.

CBETUJIBHUKUW CEPUMU PBII01, PBII02 npenna3zHadeHsl Aisl yabTpadroaeToBoro
OTBEPXkACHUS (DOTOMONMMEPHBIX MOKPHITUN B TPOU3BOJCTBE MeOEIH (CBETUIHLHUKHI
tunoucnionaennii PBIT01-6000-002 u PBI101-12000-002 Ha ocHOBaHUSX MIOCKOH (DOPMEI, a
PBIT01-6000-003 Ha HEIJIOCKUX OCHOBAHMSX) U CETKOTPAPUISCKUX IMAJICH B IPOU3BOJICTBE
MeYaTHBIX IUIaT.

CBeTUIILHUKY pacyUTaHbl JJis1 pa0OTHI B CETU MEPEMEHHOT0 TOKA C HOMUHAJIbHBIM
HanpspkeHueM 380B, wactoroit 50 .

B crpykType ycnoBHoro o6o3nauenust PBITX-X-X: P - ¢ pryrHoii tammoii tunia JIPT; B -
BCcTpauBaeMbli; 11 - U1 MpOMBIIITIEHHBIX U IPOU3BOJICTBEHHBIX 3aHuii; X - HoMmep cepuu (01.
02); X -momnocts stami, Bt (6000, 12000); X - Homep mogudukarwm (002, 003): 002 - ¢
3epkanbHBIM oTpaxatenem; 003 - ¢ nuddysnopaccenBaromum orpaxarenem; Y XJI4 -
KIIMMaTH4ecKoe UcoaHeHune u kareropus pasmemienus no OCT 15150-69.

CBeTUIIBHUKH AKCIUTYaTUPYIOTCS IIPU TEMIIEpaType oKpy»karoiero Bozayxa ot 0 1o +50°C u
3aMbUIEHHOCTH BO3lyXa 10 7 MI/M” (IIbLIb TOpIOYast, BO3aeiicTBUE cTaTuueckoe) ans PBI102-

12000 u, cootBetcTBeHHO, 0T 10 10 40°C 110 5 Mr/™° st PBIT01-6000.

TexHUYECKUE TaHHbIE CBETUIILHUKOB MpuBeaeHbI B Tada. 5.

CeetunbHUK npezacTanieH Ha Puc. 1.7.8. ['abaputHbie pa3mepsl gansl B Tadm. 1.7.5.

Tabauua 5

Texnuueckue JaHHble cBeTWIbHUKOB cepuii PBII01, PBI102

Knacc cBeropacnpenenenus o

TOCT 17677-82 11 Tun

TyCKOPETYJIUPYIOLIETO
anmapara o TY 16-88

UKEX 675860.001 Ty || K6000H81-005

Crenens 3amuthl 1o 'OCT 14254- 1P0OO PBITO1 - 6000 YXJI4
96 PRIT0? - 12000 1K12000H81-006
YXJl4
Macca, kr, He 6ostee PBII01 -6000 3865 Koadpurment
PBI102- 12000 B PaBHOMEPHOCTHU
00JIy4eHHOCTH HE MEHEe
0,7 na
Koadduruent odmiero orpakeHus S/I’:Hiz ;g)re[%ﬁei l\ggloo %20
PBII02 - 12000
Tum mammer mo TY 16-88 XapakTepUCTUKH OThaKaTelns:
HNKBX 675610.001 TY JAPT CBETOTEXHUYECKOU CXEMBbI e pKaHBHHﬁ'
PBITO1 - 6000 6000-1 | PBIIOI - 6000 P
PBIT02 - 12000 JAPT  PBIIO2 - 12000 Mupdysno-
paccerBarOIIHA

12000-1
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Puc. 13. T'abaputHbie pa3mepbl cBeTHIbHIUKOB cepuii PBI101 u PBI102

1 - xopmyc; 2 - oTpakarenb; 3 - MIBEIIEP

Tabmuua 6 F'abapuTHbIe pa3Mepsl cBeTHJILHUKOB cepuii PBITI01, PBI102
["aGapuTHBIE pa3Mepbl, MM

TunoucnonHeHre CBETUILHUKA

L B H
PBII01 -6000-002 230

810
PBII01 -6000-003 190 80
PBI102-12000-002 1530 230

OCHOBHBIE JIeTall CBETHWJIBHUKOB: QJIIOMUHHUEBBIN KOpIyc KopoOdaToi (popMbl, BHYTpH
KOpITyca 3aKpeIUIeHbl CUMMETPUYHO JIBa 3€pKaJIbHBIX OTpa)kaTels, oOpa3yrolMX 3JUIMIC, B
0JTHOM (hOKYyCe KOTOPOTO HAXOAUTCS JIaMIIa, a B IPYTOM - U3/IEIHE.

Jlig ynydieHus paBHOMEPHOCTH-00JIy4€HHOCTH BJI0JIb CBETOBOM MOJIOCHI KOHCTPYKLUS
oTpakaTelnsi oOecleyrBaeT €€ MOJICBETKY C MOMOIIbI0 3€PKAIBHBIX TOPLEBUH AIUIUIICOUTHON
dopmbl. Jlamma  ykiajgpIBaeTCs HEMOCPEACTBEHHO HA CTEaTUTOBBIE  JIOKA-HU3OJISITOPBI,
3aKpeIyIeHHble Ha Topuax Kopmyca. s co3gaHus ONTUMAIbHOTO BO3JIYIIHOIO PEXHMa B
BEpPXHEH YacTu KOopIyca MMeeTcs MPOIOJIbHOE OTBEPCTHE ISl MPUTOKA BO31yXa, a ¢ OOKOB B
BEpXHEH M HMKHEH YacTAX KOpITyca - OTBEPCTHs s MPOX0/ia BO3/1yXa Ha BBITSKKY U3 paboueit
KaMepBhl.

JUis yCTaHOBKM M KpEIUIEHMsI CBETUJIBHMKA K CTAaHKY IPEAYCMOTPEHBI KPOHIUTEHH U
HIBEJLIep.

[IpucoenuHuTENbHBIE TNPOBOAA 3aKAHUMBAIOTCS KaOEIbHBIM HAKOHEYHMKOM O]
KOHTAKTHBIM BUHT M35.

CerniabHuku-o0ayyaTean tuna bBII01-30-001 V3,5 npennaznadensl 1isi 6aKTepULIUIHOTO
o0e33apaKuBaHus BO3JyXa B CEIbCKOXO3IUCTBEHHBIX MOMEIICHUSIX M pPAaCCUMTaHbl HA paboTy B
CeTH C HOMUHAIBbHBIM HampspkeHueMm 220 B wactotsl 50 't mpu HukHEM 3HaYeHMM pabodeit
temnepaTtypsl paBHoi +5°C.

B crpykrype ycnosHoro o6o3znauenust bBI101-30-001 V3,5: b - ¢ GakrepunuaHoii nammoi, b -
HacTeHHbIH, I1 - qs npombinuieHHbIX 30aHuid; 01 - HoMmep cepun; 30 - MOIIHOCTH JiamIibl, BT;



001 - Homep moaudukanuu; ¥Y3,5 - KIMMAaTHYECKOE UCIIOTHEHNE M KAaTeropusi pa3MeIIeHus 1Mo
I'OCT 15150-69.

TexHuueckue aaHHble CBETHIbHHKOB-oOmywareneid tuma BBII01-30-001 V3,5 nmpuBenens! B
Tabn.1.7.6.

KoHcTpyKiusi CBeTUIBHUKOB-00IydaTeneit npeacrasieHa na Puc. 1.7.9.

OcHOBHBIE JeTanu O00JyyaTess: allOMHHMEBBIM NPOQWIMPOBAaHHBI KOpPIYC, B KOTOPOM
pasmemniensl [IPA, kieMMHBIE KOJIOJKH, CTapTep, MOHTAXXHBIE IPOBOJA; OTpakaTellb U3
JUCTOBOrO aMOMUHUS. CBETHIBHHMK-00Jy4yaTeab KpPEHMUTCsl K CTEHE IpU IOMOLIM Y3JIO0B
KpETUICHHS.

Ta6muma 8 TexHnueckue 1aHHbIE CBeTHILHIUKOB-001y4aTeseii BBI101-30-001

Kunacc cBeropacnpenenenus no ['OCT 3alUTHBINA YTOJI B MONEPEUYHON

17677-82 0 MIJIOCKOCTH, TPpajl °
Tun namme! o TY 16-535.273-75 ,i[B30- Macca, KT, 4.5
KII, %, ne meHee 75

) ©35,2+0,2
7/ M *
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Puc. 14. O6uiuii BU1 KOHCTPYKIMHU U radapuTHBIE pa3Mepbl CBETHIbHUKA 00J1ydaTes
tuna bbBI101-30-001 ¥3,5
1 - xopmyc; 2 - ctapTep; 3 - y3el KperieHus; 4 - oTpaxaTelib

Ceeruiabnuk Tuna JICII15-2x65-002 ¥Y3,5 "Jlaga 2P'" npennazHaueH Jyisi OCBEIICHUS
CEJIbCKOXO035MCTBEHHBIX IOMEIIEHUH, B TOM YHCJIE )KUBOTHOBOUECKUX U NTUIIEBOTUECKUX, U
paccunTal A paboThl B Tpexpa3zHoi cucTeMe MepeMEeHHOr0 TOKa C ITyX03a3eMIIEHHOM
HelTpaneio HanpspkeHueM 380/220B vactotel 50 'y mpu HUXKHEM 3HAYeHUU paboueit
Temneparypsl paBHoit +5°C.

B ctpykrype yciaoBHoro o6o3nauenus JICIT15-2x65-002 V3,5: JI - mromunecteHTHbIH, C -
noaBecHOM, 1 - /U1si MpOMBINITIEHHBIX 31aHMH; 15 - HOMep cepun; 2 - KOJIMYECTBO JIaMIl, IIT.; 65

- MoIHOCTH Jamribl, Bt; 002 - Homep Moaudukammu; ¥3,5 - KIIMMaTHYECKOE UCTIONIHEHUE U

kareropus pasmenienus o 'OCT 15150-69.

KoMiuiekcbl ocCBeTHTE/IbHbIE TPOTSKEHHbIE CEPUU KON TIPEIHA3HAYEHBI IS
yIbTparoIeTOBOTO0 OO0JyUeHHs] JKMBOTHBIX, OAKTEPUIIMIHOTO 00€33apaKMBaHMs BO3JyXa B
CEIbCKOXO035MCTBEHHBIX MPOU3BOJICTBEHHBIX MOMEIICHUSIX W MEAUIMHCKUX YUYPEXKICHUSIX U
paccuMTaHbl sl pabOTHl B CETH ¢ HOMUHAIBHBIM HanpspkeHueM 220/380 B wactoter 50 T'.

B crpykrype YCJIOBHOI'O o6o3nauenuss KOIT2-X-2000-X V5: KOII - xomruiekc
OCBETUTEJIbHBIA MPOTSHKEHHBIN, 2 - nudpa, o3Havaomas JABYCTOPOHHEE MepepacipeesieHne
M3IIy4eHHs JJami; X -KOJIM4ecTBo JaMil B komiuiekce (18, 36); 2000 - mommuocTs namisbl, Bt X -
Homep momudukamuu (002,003); V5 - kmuMaTHYecKoe UCIIOTHEHUE U KaTeropus pa3MeIieHUs
o 'OCT 15150-69.

Kommnekcsl akcrmyatupyrotes npu temmepatype ot 0 qo 30°C.

TexHUYECKHE TaHHBIE KOMITIEKca mpuBeaeHbl B Tabm. 1.7.8. KoHCTpyKIHsS KOMITIIEKCOB
npexacrasiena Ha Puc. 1.7.11.
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Puc. 15. BuemHuii B KOMILIEKCOB OCBeTHTEIbHBIX cepun KOII2
a - KOII2-36x2000, 6- KOIT2-18x2000

[Ipotskennble ocBeTuTeNbHbIE KOMILIEKCHl KOII2 BBINOMHEHBI B BUJIE CBETSILEH JTMHUU
u3 gamn JIPU-2000, mOTOK KOTOpBIX Tepepacrnpenesiercss OOKOBBIMH OTPaXaTesIMH,
BBIMIOJTHEHBIMU M3 METAJUIM3UPOBAHHOM IJICHKU. JIByrpaHHBIA 3KpaH pacloNOXKEHHBIH O[T
nammoit crutomHoM ans komruiekca KOII2-18x2000 u muckpernsid juist KOII2-36x2000
BBITIOJHSET CBETOTEXHUYECKHE (YHKIUU M 3AIIUTY JIaMIl OT KOHJEHCHUPOBAHHBIX Ha CTEKJIaX
nraTpa TEIUIUIBI BOJSHBIX Karenb. bokoBbeie skpanbl komiuiekca KOII2-18x2000 gukcupyrorcs
B OJJTHOM IIOJIO)KEHUHU U HE MoBopauuBaroTcs, a skpanbl KOI12-36x2000 nMeroT ocu moBOpoTa.
Kommnexkcer KOII2-18x2000 kpensrcss B pabouem oObeme terumnbl, a KOII2-36x2000 - B
IaTPOBOM 30HE.
Tabmuna 9 TexHuYecKue JaHHbIE KOMILIEKCOB OCBETHTEIBHBIX MPOTsiKeHHbIX KOTI2

HopMa Ha KOMILJIICKC

—

HaumenoBanue mapamerpa

KOI2- KOII2-
18x2000 36x2000
["'opu3oHTanbHas OCBEUIEHHOCTb, THIC.JIK, HE MEHEE 6 15
Jlonst CBETOBOTO TIOTOKA B HUXKHIOIO TIonrychepy, %, He meree 80 80
XapakTeprUCTUKa CBETOTEXHUYECKOW CXEMBI 3epKaJIbHBIA  OTpaXkaTelb
Koadduiment paBHOMEpHOCTH OCBEIIEeHUs, %, HE MEeHee 30 70
KIIJ, %, He mcHee 70 90
KoaddummeHnt MomHoCTH, HE MEHEe 0,85 0,85
Tun nammsr o TY16-545.326-80 JIPU - 2000
KonnuecTBo mryk 18 36

Tun myckoperynupytomiero annapata (ITPA) mo TY16-545.631- 12000H51-005-YXT1

81

KonnuecTBo mTyk 18 36
Tun natpona no TY 16-675.060-84 E40/1KC-01-YXJI5
KonudecTBo mTyk 18 36

Tun kongencaropa mo TY16-527.167-80 JICE-400-7,8Y1.1



KonugecTBo mTyk

["aGapuTHbIC pa3mepsl, MM, He Oosee:

L
B
H

Macca, kr, He Ooiee

6x18=108

36000

1170

650

860

6x36=216

36000

2100

600

1700



2.16 JlaGopaTopHas padora 17 (JIP-17). (2 yaca).

Tema: Aspozonvruas mexHuka
2.17.1 Heap padoThbi: M3yunTh KOHCTPYKIIMU M TPUHIIHI ICHCTBHUS a3pPO30JIbHBIX TEHEPATOPOB
I'A-2 u JIAT-2.

2.17.2 3apaum padoThbI:

1.M3yunth Ha3HaueHue, yCTPOWCTBO M NMPHUHLMII AEHCTBUS a’3po30ibHOro reneparopa I'A-2 u
JIMCKOBOT'O a3p030JIbHOTO reHeparopa JAI-2.

2.0O3HaKOMHTHCS C TEXHOJIOTHYECKUMH CXEMaMU MaIlliH.

3.M3yunth 0COOEHHOCTH IKCIUTYaTalli MAIITHH.

4.HauepTuTh TEXHOJIOTHYECKHUE CXEMBI M BBITIOJIHUTH OTUYET IO padoTe.

2.17.3 IlepeyeHb NpudOPOB, MATEPHAJIOB, HCNIOJIb3yEeMbIX B J1a00paTOpHOii padore:
1. Hatypanbnsbiit o6paser yctanoBku ['A-2

2.I1nakatsl

3.Meroauyeckue yKa3zaHHus

2.17.4 Onucanue (xoa) padoThl:

Obuwue ceedenus 06 apo3onbHoll MeEXHUKE.

ABpPO030J1b — 3TO B3BECh MEIbYANIINX KHUIKUX WU TBEPIBIX YacTHIl B Bo3ayxe (oOnaka,
TyMmaH, Uik, AbIM). [lo knaccudukammu COB mox a’po30isiMU OHMMAIOT a3pPOJIUCIIEPCHBIE
CUCTEeMBI ¢ AuameTpoM 4acTtull A0 50 MkMm. B Takom cocTossHuM QU3MKO-XHUMHUYECKas peaKius
AaKTUBHOCTb BELIECTBA PE3KO IOBBIIIAETCS. B BeTeprHapuu UMEIOT MECTO U OMOJIOTHYECKUE
a’po30iid, AucrepcHas ¢a3za KOTOPBIX MpeICcTaBlieHa OAKTepUsMHU, BUPYCaMH, CIIOpaMu rpruboB
(MHQEKIMOHHBIE a3PO30JIH).

B BerepuHapHO-CaHMTapHOW NPaKTUKE XWMHUYECKHME M Jpyrue Impenaparbl B
BBICOKOJJCIIEPCHOM ~ COCTOSIHUM  MPHUMEHSIIOT  JUId  JAe3MH(GEKUHUH  >KMBOTHOBOJYECKHX
noMmeneHuii, OoppOBl C KIemaMH U BPEIHBIMH HACEKOMBIMH B OTKPBITOM MECTHOCTH,
a’p030JIbHON BaKIMHALIMY KUBOTHBIX M NTHLL. Pa3mep yactui BemecTsa, koneOmtomuiics ot 0,1
no 50 MkM, ompeznenser (PU3MKO-XUMHYECKHE CBOMCTBAa a’po3osiel: CKOPOCTh OCENaHMs,
TG dy3uro, Koaryssiu, CKOPOCTh UCHapeHus, TTyOuHY MPOHUKHOBEHUS B JbIXaTeNbHbIE TYTH
U T.J.

Adpo30M  TOJIy4arOT a’pOMEXaHWYECKHUM, MEXaHMYECKHUM, TUAPOMEXaHUYECKUM,
TEPMUYECKUM CIOCO0aMH, a TaK)Ke MPUMEHEHUEM a3PO30JIbHBIX OaJIIIOHOB.

[lo cpaBHEHHIO C ONPHICKMBAHUEM ad’pO30JbHBIA  Crocod 00pabOTKM HMEeT
CYILLIECTBEHHBIE IPEUMYIIIECTBA:

- YacTHUIbl a’p030Jid U Maphbl Mpenapara MPOHUKAIOT BO BCE TPYJHOJIOCTYIIHBIE MECTa,
o0e33apakuBaHMsl HE TOJIBKO IMOMELIEHHE M BCE HAXOMsIIUecs B HEM OOOpYIOBaHUE, HO M
BO31yX;

- IOCTUTaeTcs BICOKAs MPOU3BOJUTEIBHOCTD TPY/Aa IPU BBICOKOM KayecTBE 00paboTKe;

- YMEHbIIAeTcs B 2-3 pasza pacxoJ XMMHYECKUX MTPENapaTos;

- obecrieynBaeTcsi paBHOMEPHOE paclipeesieHle mpernapara o BceMy MoMeIeHHo, 6e3
YBJIQKHEHUSI MOBEPXHOCTEH CTEH, MOTOJKA, HAXOJALIErocsi 00opynoBaHUS U 0€3 MOBBIIIECHUS
BJIQ)KHOCTH BO3/1yXa;

- oOecreynBaeTcsl YUCTOTa M JIydllash COXPAaHHOCTb 3JEKTPOOOOpyHOBaHUS U
METaJUIMYECKUX KOHCTPYKIIMHA OT KOPPO3UH;

- CHIDKAIOTCS 3aTpaThl TPy/Jla Ha 00pabOTKy 0OBEKTa;

- OTHajiaeT HeoOXOIUMOCTh B TMPUTOTOBJICHUHM W TPOTPEBAHUU OONBIIMX KOJIHYECTB
pabouunx 1e3pacTBOPOB.

Buenpenue perynspHoii a3po30abHON 1e3MH(EKINN B )KUBOTHOBO/ICTBE U IMITUIIEBOJICTBE
MO3BOJIIET B 3HAUUTEIBHOM Mepe MOBBICUTH BeTepuHapHO-caHUTapHOE cocTOosiHHE (epM u



KOMIUIEKCOB, CHU3HUTH IMOTEPU KUBOTHBIX U MNTHUIBI OT MHQPEKIMOHHBIX OOJIE3HEH, a TaKkKe
3aTpaThl Ha MpoBeIeHUE Ae3UH(PEKIIMOHHBIX MEPOTIPUSATHH.

A3po3zonvhutii cenepamop I'A-2.

[IpennasHaueH i a3pO30JIbHON JE3MH(EKINH U JIE3WHCEKIMH KUBOTHOBOIYECKUX U
NTHULIEBOYECKUX TOMEIEHUH, a Takke CKJIaJ0B, TEIUIML[ M JPYTUX CeIbCKOXO3AHCTBEHHBIX
00bexkToB. OH oOpasyer a’po30iu TepMoMexaHwdeckuMm crmocobom 38-40% pacTBopa
dopmanbaeruaa, 3%-HOro pacTBopa HaJa YKCYCHOM KHCIOTBHI, «Alpona-2» U Jpyrux
IIpenapaToB.

["'A-2 moxet paboTaTh B pexXMMe NOTYYEHUsI a3POMEXAHNYECKHX (XOJIO0IHbIX) a3po30iei
OyTEeM pPAaclbUIUBAHHUS MACISHBIX PACTBOPOB JIIOOBIX KOHIEHTPHPOBAHHBIX YCTOMYUBBIX
(HepaccianBarOUIMXCs) SMYyJIbCHMM M cycneH3uil. Ero MoOXHO mOpUMEHATh s MOOEIKH
MTOMEILICHU I, UCIIONb3YS I 3TOW LEJIM MEXAaHUYECKUN PACIBUIMTEND C PYKABOM.

OO6opynoBaHue reHepaTopa CMOHTUPOBAHO Ha Py4HOM TpexkoijecHOH Tenexke. Ha ee
1aT(opMe yCTaHOBIJIEHBI: BO3AYIIHbII HarHETaTeb, IPUBOJUMBIN OT 3JEKTPOJBUTATENS YEPE3
KJIMHOPEMEHHYIO Iepefauy, ropeika ¢ KamMepol cropaHus M KapoBoil TpyOo#, Oaku uis
pabouell KUAKOCTH, TOIUIMBHBINA M Ui BOJIBI, dJeKpomkad. B kommiekT reHepaTopa BXOIST
MEXaHUYECKUI pacbUINTENb U OTHETYLIUTENb.

Harnerarens Bo3ayxa 19 (puc.l) poropHoro tuna o00pyaoBaH BO3IYIIHBIM (HIBTPOM
Ha BCachIBaloIlleM NaTpyOKe HamOpHBIM BO3AYXOBOJOM C IOBOPOTHOM 3allOPHOMN 3aCIOHKOM 17.
Ha naruerarene ycranosineHo maraero 20. IlpuBoauTtcs HarHeTtareiab OT JIEKTpojaBHUratesns 23
MOIIIHOCTBIO 5,5 KBT ¢ cuHXpoHHBIM ynciaom o6opotoB 3000 muH 1 MOCPEJCTBOM KJIMHOBBIX
PEMHEN.

beH3uHOBasg ropmwika 6 CIyXWUT [UIsl NMOJIY4YEHHMs B TE€Heparope ropsuux raszos. OHa
000py/i0BaHa PETYJIATOPOM BO3AyXa, PETYISITOPOM TEMIEPAaTypbl M YCTAaHOBOYHBIMU BUHTaMU
7. Ha paccrosnun 0,4-0,6 MM oT pacTpyba TOpeNKH YCTaHOBJIEHA CBeYa 3aKUBaHUS 8,
COCIMHEHHAsi MPOBOJAOM BbICOKOro HampspbkeHuss 18 c¢ marnmero 20. TommmBo u3 Oaka 3
HOJBOJIUTCS K MOABOAMTCS K TOpEJIKe MaTpyoKa uyepe3 OTCTOMHUK, PETysATop Mojauu OeH3MHA U
pacnbuiTenb 24.

HanopHelii Bo31yxoBox 22 COEOUHEH C LMIMHAPUYECKON KaMepoW cropanus 9 uepes
KOJIbIIEBOW 3a30p Mexay auddy3zopom ropenku u ropaoBuHoil. Kamepa cropanus 9 coennnena
¢ ’apoBoil TpyOoii 15, 3akaHunBaromieiics padouum comiaom 14. pabounii pactBop u3 6aka 1 mo
pykaBy uepe3 apoccenb 21 u 3-xomoBoil kpaH 12 moctymaer B pacmbuiutens 13. C menbio
oOecrieyeHus mnojaayu pabouero pactBopa B pacmelmurens 13 6ak 1 repmerusuposan. C
MOMOIIbIO BO3JYXONPOBOJA 2 M TPEXMO3UIMOHHOTO KpaHa 5 OH COEAMHEH C HalOpPHBIM
BO3yXOBOJOM 22 BO3yIIHOTO HarHETaTes.

B TpancnopTHOM moyio)keHUU kKapoBasi TpyOa 15 oTKuIbIBaeTCS BBEPX M 3aKperuisiercs
CKOOOI1.

[Tpu aspomexaHMUecKOM crocobe pazIpoOsieHHs >KUIAKOCTH K Kamepe cropaHus 9
B3aMEH JKapoOBOW MPUCOCTUHSIIOT MEXaHWYEeCKMH pachbpliuTedb. Ero commo MoxeT ObITh
YCTAaHOBJIEHO MO JIOOBIM yIJIOM K TOPU30HTY, TaK Kak pacHbUIUTENIb MOXET CBOOOIHO
MOBOPAYMBATHCS B MPHCOEIMHUTENHHOM (raHie. Vcrnonp30BaTh MEXaHUYECKUN PaCIbUIMTENb
IpU TEPMOMEXAHUYECKOM crioco0e 00pa3oBaHUsS a’dpO30Jsl KaTErOPHUYECKH 3alpelaeTcs, Tak
KaK BO3MOYKHA BCIIBILIKA F'ApOra30BOil CMECH.

[lepen 3amyckoM reHepaTopa MpOBOIAT psifl MOATOTOBUTENbHBIX omneparuii. [Iposepstor
HaJlnyue cMa3Ku B HarHerarene. [Ipu n30bITOUHON cMa3Ke HapylIaeTcs: ero paboTa U BO3MOKHBI
BCIIBIIIKM y COIUIa TeHepaTopa. 3alojHSIOT TOIUIMBHBIA Oak OeH3MHOM A-72 U TpPOBEPSIOT
OTCYTCTBUE T€UM OCH3MHA M3 HIDKHETO OTBEPCTHUS B BO3IyXOBOAE. 3amoiHsA0T Oak | paboueit
KHUJIKOCTBIO.

ITpoBepsIOT MPaBUIIBLHOCTD MOJIOKEHHSI TOIIJIMBHOTO PACHBUINTENS 24 U KOHYCa TOPEIKH
6, KOTOpblE JOJDKHBI pacloylaratbCsi CTPOro MO OCH TOPJIOBHHBI Kamephl cropanus. Ilpum
HENPaBUWIBHOM UX YCTAaHOBKE MOTYT MOSIBIISATHCS SI3BIKM TUTAMEHH U3 COILIa MpH padoTe, 3amycke,



OCTaHOBKE reHeparopa. [lonoxkeHue KOHyca Tapelku peryjaupyloT MpU IOMOLIM Tpex
YCTAHOBOYHBIX BUHTOB 7. IIPH OTKJIOHEHHUH IUIAMEHU B CTOPOHY HEOOXOAMMO MPH MOMOLIH 3TUX
BUHTOB CMECTHTH T'OpENKYy. 3a IUIaMEHeM HaONI0JAalOT Yepe3 BBIXOJHYI0 TOPJIOBHHY KaMepbl
CrOpaHus Ha pacCTOSHUM HEe MeHee 4-5 M OT ee TOpJIOBHHBI, IIPU 3TOM KpaH pabodel KUAKOCTH
3aKpbIT. [locae peryaupoBKY BUHTHI 3aKPEIUISIIOT KOHTPTraKaMH.

ITpoBepAIOT TakKe HAIMYME MCKPHI 3allajlbHOW CBEYM YEPE3 CMOTPOBOE OTBEPCTHE,
TepPMETUYHOCTh COCAMHEHUS KaMepbl CrOpaHusi U JKapoBOW TpPyObl — Hajguuue acOecTOBOM
IIPOKJIAZKU MEXKy HUMHU.

OtkpeiBatOT Apoccenb 21, HOCTaBUB €ro B IOJOXKEHHWE HA HYXKHBIM pacxon, a
TPEXIIO3UIIMOHHBIN KpaH 12 — B moJiokeHue «3akpbiTo». [I0BOPOTHYIO 3amopHyIO 3acioHKY 17
CTaBAT B noJioxkeHne «OTKPBITO», BKIIOYAIOT 3JICKTPOJIBUTATENb U IAIOT eMy npopaborath 10 1
MUH, obecrieunBas npoayBKy. He oTkitouas yeKkTpoaBUraTesb, CTaBAT IOBOPOTHYIO 3alIOPHYIO
3aCJIOHKY B IOJIOXEHHE «3aKpBITO», OTKPBHIBAIOT KpaH HAa OTCTOMHMKE U PEryysaTop IMOAaYu
O6eH3nHa. B 3TO Bpemsi JOJKHO NOSBUTHCS IUIaMs B KaMepe CropaHus. 3aTeM IOBOPOTHYIO
3allOpHYIO0 3aCJIOHKY CTaBAT B HoJiokeHUe «OTKpBITO», a TPEXMO3ULMOHHBIA KpaH 12 B
HOJIOKEHHE «pabouyasi KUAKOCTb». A KOHTPOJb 3a PAacXoioM pabouell >KUIAKOCTH BEOYyT IO
yKazareiro ypoBHs Ha Oake 1.

ITpu TepMoOMexaHHYEeCKOM criocobe o0pa3oBaHUs a’spo30Jid HarHeTaredb 19 3acacbiBaer
aTMocdepHbIid Bo3ayx u noxa aasinenueM 0,02 mlla BeIOpackiBaeT ero B HaOPHBIH BO3IYXOBOJ
22. Jlanee BO3ayX HOCTyNaeT B Kamepy cropaHus 9 uepe3 KOJbLIEBYIO Iiellb, 00pazyeMmyro
pacTpyOOM TropeHuH 6 U BXOJHOH TOPIOBUHON KaMepbl CTOPAHUS, TI€ 3KEKTUPYET U PACIBLISET
BBITEKAIOLIMI W3 pacnbuiuTenss O€H3UH, MOCTYHAroIIMid CaMOTEKOM I10 OEH30IIpOBOLY U3
TOIUIMBHOTO Oaka 3.

["opsiuast cMech U3 pacHbUIEHHOr0 OEH3MHA, €ro MapoB U BO3AyXa MOJKUraeTcsi CBEUOH 8
ot marHeto 20, mpuBOAMMOro OT Baja HarHerarens 19. B kamepe cropaHus npoucXOauT
cropanue O€H3MHa, JO3UPYEMOro Ipu MoMolIH peryisaropa 34. B koHle kamepsl cropanus 9 u
YaCTUYHO B apoBoil TpyOe 15 mpoucxoauT AOropaHue TOIUIMBA M CMELIMBAaHUE IPOAYKTOB
CropaHusi ¢ H30BITKOM TIIOCTYMAIOIIEr0 M3 HAarHeTaTels BO3AyXa, KOTOPBIM 3HAYMTEIbHO
TOHIDKAET TeMIepaTypy rasa mepes pabounm cormiom (¢ 1273 K 1000°C xo 873 K ()600°C).
ropsiuue Tasbl, NpoXojs ¢ OOJBIION CKOPOCTBIO Yepe3 COIIO, PKEKTHPYIOT U PaclbUISIOT
pabouyto xuakoctb. [loa neficTBuEM BBICOKOM TemIepaTyphl IOTOKAa ra30B OHA YAaCTUYHO WJIN
MOJIHOCTBIO M3Mepsercs. [lomyuennas naporasosas cMech IIPHU BBIXOJE M3 COIJIa CMEIIMBAETCS
OTHOCHUTEJIbHO XOJIOJHBIM Hapy>KHBIM BO3/yXOM, OBICTpPO OxJaxkaaeTrcs oOpa3yeT a’po30iib. B
Buje (hakena sspKo-0eoro 1BeTa a’po30ib MOAAETCS Ha 00pabaThIBAIONINI OOBEKT.

BuumarensHO crenaT 3a paboToil kamepsl cropanud. llpu BHe3amHOM oOcTaHOBKa
npoliecca TOpeHHus B KaMepe 3aKpbIBalOT Mojady pabouero pactBopa M mojauy OEH3HHa B
ropenky. [IponyBaioT kamepy cropanus npu padoraroiiem anekTpoasurarene B reuenue 30 ¢ u
CHOBa 3aryckaroT reHepatop. Kamepa cropanust He nokHa pabotars 0e3 pacmblia >KUIAKOCTH
6osee 1 MUH, Tak KaK paclbUIUTENb pab0Yero pacTBOpa MeperpeBaeTcsi U BBIXOIUT U3 CTPOSL.

JUis  KpaTKOBPEMEHHOTO TMpeKpalleHuss o0pa3oBaHMs TyMaHa 3aKkpbIBalOT KpaH 12,
NpEeKpaTuB Mojady pacTBopa B pabouee cormio. YToObl BpEMEHHO OCTAaHOBHUTH TI'€HEpPaTop,
3aKpBIBAIOT KpaH 12, 3aTeM OEH3MHOBBINA KpaH ropesiku U noje 1-2 MuH paboThl OCTaHABIMBAIOT
AIIEKTPO/IBUTATENb.

[Tocne 0O6pabOTKM MOMELICHUS CTaBAT TPEXIO3ULMOHHBIN KpaH 12 B mosnoxenue «Boxa»
Y TIPOMBIBAIOT CUCTEMY BOJIOM — okoiio 0,5 1 Boasl u3 6auka 10. mocie sToro kpad 12 cTaBAar B
MOJIOXKEHHUE «3aKpbITO», 3aKPBIBAIOT DPErYIATOp NojJaud OEH3MHAa M KpaH Ha OTCTOMHHKE,
OTBOJISIT T€HEPATOP OT OOBEKTA U BBIKIIOYAIOT 3JIEKTPOABUTATEb.

[lpy mONYYEHUH a’po30Jis  adPOMEXAaHHMYECKUM cIocoboM  pabouuii  pacTBOp
pacnbUIMBACTCA TOJBKO CXKATBIM BO3JyXOM, MOCTYNAIOIIMM OT BO3IYIIHOTO HAar"erarens B
MEXaHUYECKUM  pacHbUIMTENb IPU  BKIIOYEHHOM  Kamepe  cropanus. lIpoucxonur
MEJIKOKaIeJIbHOE Pa3ipo0IeHHe pacTBOpa.




['enepaTop ra-2 TO3BOJSIET MOJIy4aTh a’pO30JH TEPMOMEXAHHYECKUM CIIOCOOOM C
HIMPOKUM JIMara3oHoM AucrepcHocTd. CTemneHb JUCIEPCHOCTH a’3po30Jiel  peryiupyroT
M3MEHEHUEM TEeMIIepaTypbl B KaAMEpe CrOpaHusl U BEIMUYMHBI I0a4u pacTBopa. C MOBbIIEHHEM
TEMIEPaTyphbl Ta30BOT0 MOTOKA UM YMEHBIICHUEM IOJa4l PacTBOpa JUCHEPCHOCTh a’dpo30Jie
MOBBIIIACTCS U HA00OPOT.

TemnepaTypy MOTOKa ropssyMx ra3oB U3MEHSIOT C TIOMOIIBIO PEryJsITOpa TeMIIEpaTyphbl
Y YCTAaHOBKOM HHKHErO BHHTA I0Jayd BO3/yXa. OJTUMHU BUHTAMM PETYJIUPYIOT BEIUYHUHY
MIPOXOJHOTO CEYEHHs] OTBEPCTUM JUIsl MOCTYIUICHHSI BO3/yXa B TOPEJIKY6. BEIMYMHA HUYKHETO
OTBEpPCTHUS YCTAaHOBJIEHA HMWXHUM BHHTOM Ha 3aBojie-usrorosuteine. IIpu 3akpbiToM BUHTOM 4
BEPXHEM OTBEPCTUHU B TOPETKY MOCTYHAET TOJIbKO Yepe3 HIKHEE OTBEPCTUE MTOITOMY B TOPEIIKY
Oyzer Maso 3acacbiBaTbcs OCH3MHA M TEMIIEpaTypa MOTOKa rasa Oyaer Hu3Kou. IIpu oTKpbITOM
MOJIO)KEHWH BUHTA 4 OoJjbllle BO3JyXa MOCTYNaTh B TOPEJIKY U HHTEHCHBHEE 3aCacChIBAThCS
0ensuH. Temneparypa NOTOKa ra3oB YBEJIM4YHUBACTCA.

B 3aBucumocTu ot ycnoBuii 00pabOTKH peKOMEHAYETCS UCII0JIb30BAaTh T€HEPATOP B ABYX
pexumax padotel: Nel m Ne2. pexxum Nel xapakrepusyercs MOJIHBIM OTKPBITUEM OTBEPCTHUS
BUHTOM 4, TeMIepaTypoil ra3oB Ha BbIX0J U3 pabdouero coruia 853 K (58OOC) Y MaKCUMAJIbHOU
nomadyeil padodero pacrBopa (5 y/muH). Pexkum No2 XapakTepu3yercsi MOJIHBIM 3aKpPBITHEM
OTBEpCTUSl BUHTOM 4, TeMIepaTypoil ra3oB Ha BbIXoje U3 pabouero coruia 653 K (3800C) u
noja4yeit pabovero pacteopa 3 j/MuH.

Jns  oOpaGOTKM  3aKpBITBIX ~ MOMENIEHUH  (KMBOTHOBOJYECKHE  IOMEIICHHS,
3€pPHOXPAHMIININA, TETUIUIIBI) UCTIONB3YIOT pexuM Nel.

Bo Bpemsi pabGoThl HAa OTKPBITOM MECTHOCTH a’3pO30JIbHBINA T€HEpaTOp HACTPAMBAIOT Ha
pexum Ne2, Tak kak rpu padore Ha pexuM Nel BBICOKOAMCIIEPCHBIE a9PO30JIH IBUKYTCS BMECTE
C BO3AYXOM M MPAKTUYECKU HE OCENal0T Ha MOBEpXHOCTH. [ToaToMy 171st 06pabOTKH OTKPBITHIX
IPOCTPAHCTB TPUMEHSIOT a’po30JHM HU3KoH (mmamerp wactui — 30-100 MkMm) m cpemnei
(muameTtp gactuil — 10-30 MKM) JUCTIEPCHOCTH.

Uto0b! MONIy4nTh OOJIBIIEE OCTATOUYHOE JEUCTBUE MPENapaToB Ha 3apa)KEHHbIH OOBEKT,
a’p030JIbHBII reHepaTop HaCTpauBalOT HA MEXaHUYECKHH crioco0 00pa3oBaHUs aspo30J1s.

Hnst 3amonHeHust Oaka pabodeil JKUIKOCThIO U3 OOYKH HCIOJB3YIOT 3a00pHO-
NepeKaynBarolee YCTPOMCTBO, COCTOsIIEE U3 MPOOKH € IBYMs KYHeNsiMHU U JBYX LUIAHTOB. [Ipu
TOM 3aKpPBIBAIOT BBIXOJAHOW OTBEPCTHE KaMepbl CrOPAaHUs IMPOKIAJKOW U3 JKECTH C LEJbIO
UCKJIIOUEHHs MTOTEpPH JaBJICHHUS B HAIIOPHOM BO3JyXOBOJE HarHerarens. BBepTeiBaoT mpoOKy
YCTPOMCTBA B TOPJIOBUHY OOUKH ¢ pabouei KuaKkocTbio. COeUHSIOT PYKaBOM HUIIIENb MPOOKH
C TPEXIMO3UIMOHHBIM KPaHOM 5. BTOPBIM DPYKaBOM COEIMHSIOT BTOPOM HUMIEIb NMPOOKH ¢
rOpJIOBHHOI Oaka paboyei )KUIKOCTH. Y CTaHABJIMBAIOT TPEXIIO3ULIMOHHBIN KpaH 5 B MOJIOKEHHE
«B €MKOCTb» W, BKJIIOYHMB 3JIEKTPOJBUTATENb, MPOU3BOAAT Nepekauky. [Ipu 3ToM moBopoTHas
3aropHas 3acioHKa 17 noikHA HaXOOUTCS B MOJOXKEHUH «OTKPHITO», a PEeryisTop Moaayu
OEH3MHa 3aKPbIT.

Bo3nyx u3 HarmopHOro BO3yX0BOJAA 22 yepe3 TPEXNO3ULIUOHHBIN KpaH S 107 1aBICHUEM
HACTyIaeT Mo HUIAHTy B 604Ky. B pe3ynbrare paboyast sKUAKOCTh HarpeBarTes 1o OCyIIeHHOH B
Hee TpyOKe M TUIaHry B 0ak paboueld >KMIKOCTH. 32 HANOJHEHUEM CIEIAT MO0 CMOTPOBOMY
CTEKITY.

[To skcmmyaranuu rteneparopa ['A-2 B KMBOTHOBOJICTBE HEOOXOAMMO COONIOAATH
IpaBUia OXpaHbl TPYAa, MOKApPHYIO O€30MacHOCTh M CaHUTapHbIE NpaBWiIa 10 XPaHEHHIO,
TPAHCTIOPTUPOBKE M MPHUMEHEHUIO SAOXMMHKATOB B CEIBCKOM XO3SHCTBE, YTBEPKICHHbIE
riaBHbIM canuTapHbeiM Bpauom CCCP (1980 r).



Texnuueckasi XapakTepucTuka reseparopa I'A-2

MomnHocTh 35eKTpoaBUrarens, KBT; 55

Pacxon GeH3nHa Ha KaMepy CropaHusl, Ji/4 21

JlaBneHue Bo3ayxa, co3aBaeMoe BO3yIIHbIM HarHeTarenem, MITa | 0,02

BMmecTumocTs OeH300aka, J1 32

BmectumocTs 6aka Juist paboueil )KUAKOCTH, 80

TeMmeparypa ra3oB Ha Bbixoze u3 comna, K°C 653-853, (380-580)
Pacxon ycnoBHOM pabouelt )KUAKOCTH, JI/MUH 0,25-5

lupuna reneparopa, M 0,76

Macca rereparopa 0e3 3ampaBKH, KI' 295
OO0cCyXKUBaOIIMI IEPCOHAI, Yell. 1

JluckoBblii a3po30abHblii renepaTop JAI-2

[TpennazHaueH AJis cO3aHUS adPO30JIeH KUIKUX BAaKLIMH MEXAaHUYECKUM CIIOCOOOM IpU
MacCOBOW BAaKIIMHAIMK KUBOTHBIX U MTULBI B YCIOBHSX KMBOTHOBOIYECKHX U NTULEBOTYECKUX
IPEANPUATHI.

CocTouT M3 YHHMBEpPCAJIBHOTO KOJUIEKTOPHOIO 3JleKTpoHarpesareis 14 (puc. 2a) Tuma
V.1-062 ¢ mNOMEXOMNOJABISAIONIMM YCTPONCTBOM M 3alllUTHBIM KOJIMAakoM 15, oOJHOro
LEHTPOOESIKHOTO 5 M JBYX HEMOABMKHBIX JUCKOB 9 m 11, naucka ans croka KoHAaeHcara 4,
Kopmyca | ¢ cemaparioHHON TypOynupyromei pemerkoi 20, pabodero pesepByapa 3 ¢
IOJICTaBKOH 2.

VY3en anekTpoABUraTes ¢ AUCKaMH U y3€ KOopIlyca ¢ IOJCTaBKON COEIMHSAIOTCS MEXKIY
co00li ¢ MOMOIIBIO CTOCK C Pe3pO0Ol M ChEeMHBIX OapamkoBbIX raek 10. DiekTpoasurarens 14
JKECTKO COEMHEH Yepe3 pe3MHOBYIO MPOKIJIAJKy BUHTaMU ¢ ocHOBaHUeM 13. CBepxy OH 3aKpbIT
3aIUTHBIM KOJIMTAKOM 15, KOTOpBIM BMECTE C PyYKOH KpEemMTCS K OCHOBaHWIO 13 BHHTOM 12.
Cko0a 16 ¢ kproukoM mpeHa3HauyeHa JUIsl MEPEHOCKU IeHepaTopa U TMOJABEIIMBAHUS €r0 BO
BpeMs pabOTHI.

CHM3y K €ro OCHOBaHMIO TIpU IIOMOILIM BHUHTOB TIPUKPEIUIEHbI JIBA JUCKa:
Hanpasisomuii 11 u orpaxnaronmii 9. Ha Ban snekTpoasuratesns mpu nomMomu MyQptsl 22 u
BUHTOB HACa)XEHBI IIEHTPOOCKHBIN PaCIBUIUTEIBHBIN TUCK 5 U KOHYC 1, ciyxkammmii 11t 3abopa
U T0Jauu Ha PACHbUIMTENbHBIM TUCK paboyeil >KUAKOCTH (BAaKIMH). Y3€l 3JIEKTPOABHUraTess
JKECTKO 3aKpeIuleH OapalllkoBbIMH Taiikamu 10 Ha ocHOBaHMM 8, KOTOpOE€, B CBOIO OuY€pEelb,
yepe3 BUHTHI 6, omnupaercs Ha paboumii pesepByap 3, oOpasys wienb A MOJHOCA BO3/ayXa.
CenapannonHas TypOynu3upyrorias pemrerka 20 3akperieHa Ha ToJIoBKax BHHTOM 6. PaGounit
pe3epByap CKpEIUIEH € MTOACTaBKOM 2.

DONeKTpoABUTaTeNb MOJKIOYAT K 3JIEKTPUUYECKOM cetn uepe3 kabemnb 17, Buiky 18 ¢
3a3eMJISIFOIIMM YCTPOMCTBOM M po3eTKy 19. /Iy muiaBHOTO nycka reHepaTop BKIJIIOYAIOT Yepe3
aBTOTpaHchopmarop.
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Puc. 1 A»spo3zonbHblii renepatop ['A-2:
a) o0muit BU; 0) KOHCTPYKTUBHO-TEXHOJOTHYECKAs CXeMa:
1 — Gak paboueil KHUIKOCTH, 2 — BO3AYXOBOA, 3 — Oak TOIUIMBHBIA, 4 — BUHT peryisiTopa
TEeMIIepaTyphl, 5 — KpaH TPEXIO3UIIMOHHBIN, 6- TOpenka, 7 — yCTAaHOBOYHBIC BUHTHI, 8 — cBeda
3akuranus, 9 — kamepa cropanusi, 10 — 6adox jis Boabl, 11 — BomonpoBozsmas tpyda, 12 —
KpaH TPEXMO3WIIMOHHBINA, 13 — pacmbumTens paboueit xuakocTH, 14 — como, 15 — Tpyba
*apoBas, 16 — Tpy6orpoBoa paboueil KUAKOCTH, 17 — HOBOpOTKas 3amopHasi 3acioHka, 18 —
MIPOBOJT BRICOKOTO HampspkeHus1, 19 — HarHerarenp Bo3aymiHb, 20 — maruero, 21 — apoccens,

22 — BO3AYXOBOA, 23 — BNEKTPOJBUTATENh, 24 — pacHbUIUTENh OCH3MHA C PETyISTOPOM €ro
nojauu, 25 — MaHOMETP



6)

Puc.2 JluckoBblit a3po3onbHBIN TeHepaTop JAT-2:
a) oOmuii Bu; 6) reHeparop B pa3pese:
1 — xoHyc, 2 — moacTaBka, 3 — pabouunii pe3epByap, 4 — IUCK JUIsl CTOKA KOHJIEHcaTa, 5 — JICK
HEHTPOOSKHBIA paclbUIUTeNbHBIA, 6 — BHHT, 7 — Mmai0bl perynupoBounsle, 8,13 —
HaIPaBJISIOMUNA TUCK, 12 — BUHT, 14 — aneKTpoABUTaTENb, 15 — 3alUTHBINA KoJmak, 16 — ckoba ¢
KprokoM, 17 — kabens, 18 — Bunka, 19 — poserka, 20 — TypOynmmu3upyromas pemerka, 21 —
MIPOPE3H COSTUHUTETBLHON My(DTHI, 22 — My(]Ta coeTuHUTETbHAS.

Bo Bpemsi paboThl reHepaTtop MOABEIIMBAIOT B PA3IUYHBIX TOYKax mnomeuieHus. llpu
BKJIIOYEHUH B 3JIEKTPOCETh PACIBUIMTENIbHBINA TUCK 5 TPUBOAUTCS BO BPAILlATEIbHOMN JBUKEHUE.



[To mocTMKeHWU HYKHOTO 4HucClia 000pOTOB HaJ IUIOCKOCTBIO JHCKAa CO3JIAeTCs pa3peskeHHe,
pacnpocTpanstoiieecs uepe3 mnpope3u 21 coepuHuTENnbHOW MydThl 22 B konyc 1. Ilonx
JIEMCTBUEM 3TOTO Pa3peKeHHs U LEHTPOOESIKHOM CHIIBI )KUIKOCTh U3 paboyero pesepByapa 3 1o
BHYTpEHHEMY KaHaly KoHyca | moJHUMaeTCsl Ha MOBEPXHOCTh JAUCKA 5, Tl OHA B BUJIE MJICHKU
C HEIIPEPHIBHO BO3PACTAIOLIEH CKOPOCTBIO MEPEMEIIAETCS K Kparo JIUCKAa U CPHIBAETCS C HETO.
[Tpu >TOM KHMIKOCTH (BaklMHA) paclbUIseTCs Ha MelbyYalllfe YacTUIbl, 00pa3ys a’po30.ib.
Bennuuna gacTuil 3aBUCHT OT (PU3NYECKUX OT (PU3MUYECKUX CBOMCTB PacHbUIIEMON KUAKOCTH, a
TaK)Ke OT OKPYXHOU CKOPOCTHU AMCKA. [[1s1 HHTEHCUBHOCTH pacHbLICHUS KUIKOCTh YCTaHOBIICHA
cemapanuoHHas TypOyiusupyomas pemerka 20. mojx IeiCTBHEM BEHTWIALWH, CO3/1aBaeMOM
JUCKOM, JKUJKOCTH MepelIe/iasi C COCTOSIHUM a3p0o30Jis, 4epe3 LIeNId B OTPaXKaTeIbHOM AuCKe 9
BBIHOCUTCSL Hapyxky. Jluck 11 mpumaer HampaBieHHE pPACIpPOCTPAHCHHIO O0JIaka a’po307is.
Boznyx noacacsiBaeTcst yepes 1ieiib MeX/1y OCHOBaHHEM § U pe3epByapoM 2.

Hekortopast yacTh a3po30s, HE BBILIEAIIAS HAPYXKY, YIASSICh O BHYTPEHHUE CTEHKH
amnmapara, coOOMpaeTcsi B Kallld M CTeKaeT 00paTHO B pe3epByap Il MOBTOPHOTO PACIBUICHUS.
Juck 4 He naer BO3MOYKHOCTH CKOHJEHCHUPOBABLIMMCS KaIljsiM IOMNaJaTh Ha Bpallarolluics
muck. KongeHcar mo HakJIOHHOM MOBEPXHOCTU U Yepe3 UMEIOIUECs B Hel CKBO3HBIE OTBEPCTHUS
cOpaceIBaeTcs B pe3epByap Ha OBTOPHBIN pacIbLl.

KunakocTb, moAHUMAOIIASCS MPU BPALIEHUH LIEHTPOOESKHOTO JMCKA M0 CMayuBaeMOM
Hapy>KHON NOBEPXHOCTU KOHYca 1, yrapsieTcst 0 KpyroBoil BBICTYIl Ha KOHYCE M BO3BPALLAETCS
oOpatHO B pabouuii pe3epByap 3.

3a30p MEXy KOHYCOM M paOO4HMM JMCKOM pe3epByapa peryaupyroT Habopowm 1maitd 7.
OH [roipkeH ObITH HE 0oJiee 8 MM.

s mycka reHepaTopa B padoTy 3aJMBAIOT Yepe3 BOPOHKY, OMYIICHHYIO B OTOOPTOBKY
pabouero pesepByapa, BaKIMHY B KOJIMYECTBE, HEOOXOJUMOM JJsi MPOBEIEHUS BaKI[MHAIUU.
MakcuManbHOE KOJMYECTBO 3aJMBAacMOW B ammapaT BakLUMHBI HE JIOJDKHO mpeBbimaTth 0,2 .
['eHepaTop MOABEUIMBAIOT 3a CHEIHUANIBHBIN KPIOK. ABTOTpaHcQoOpMaToOp pa3MemiaioT BHYTPH
MOMEILEHUS, PEryJsITOp HaIpsKEHHsI [MOBOPAYMBAIOT NMPOTHUB YAaCOBOM CTPENKH 0 ymopa M
MOJIKJIIOYAIOT K DJIEKTPOCETH (CTpesiKa BOIBTMETPA JOJIKHA YCTAaHOBHUTH HA HyIne). [loakmouator
JIAT'-2 k aBTOoTpaHchopmaropy, NpuUMEHss B Cilydae HEOOXOIMMOCTH JIEKTpUUYECKUN Kabelb
COOTBETCTBYIONIEH JJINHBI.

[Tyck reHepaTtopa OCYLIECTBISIETCS IJIABHO, JUIsl YEro MEUIEHHO Bpallash PEryjasiTop
aBTOoTpaHchopMaTopa Mo 4YacoBOM CTPENKH, MOBBIIIAIOT HanpshkeHue ot 0 1o 220 B.

['eneparop MoxeT HempepbIBHO padotath He Oosee 30 MuH ¢ mociemayrommm 20-
MUHYTHBIM IIEPEPBIBOM JIJIS1 OXJIAXKACHUSI.

Jlns 6e30macHOCTH TeHepaTop JOJKEH ObITh 3a3eMiieH. Henb3st nomyckaTh momnagaHust
TBEPABIX MPEIMETOB BHYTpU TeHepaTopa. Bo Bpems paboThl cleayeT HaXOAUTbCA Ha
paccTosTHUU He MEeHee 3 M OT HEro.

[To oxonuanuu pabotel reHepatop JAI'-2 OTKIIOYAIOT OT ANEKTPOCETH, CHUMAIOT C
MOJIBECKH, CIIMBAIOT OCTATKW BAaKIIMHBI, IPOMBIBAIOT BOJIOH, 3aTEM CIIUPTOM M MPOCYIIMBAIOT.

JlucepcHOCTh TeHEpUpPYIOLIEro a’po3odisi — 1-15 Mxm mpu npousBoautensHocTy 10-15
mi/muH. [loTpebnsiemas MomHOCTh snektpoasurarens 0,35 kBT nmpu wactore BpamieHus
pabouero aucka 8000 muH". Macca rereparopa — 10 kr (00cIyKUBaeT OJIUH YEIOBEK).

¢ PekTHBHOCTH 23P030J1LHOI 00padOTKH

Bricokass 3ppekTUBHOCTh a3p030JbHOI 00pabOTKH KMBOTHOBOJYECKHX ITOMELICHUN
JIOCTUTAETCS BBHIIOJHEHUEM CIIEAYIOUIMX OCHOBHBIX YCIOBHI.

[Tepen 0O6pabOTKOM TIIATEIHHO OYMIIAIOT BCE MOMEILICHUE (CTEHBI, MOJIbI, Ma3bl, MIEIH,
IUIMHTYCBI, IOTOJIKU, CTOJIOBI, ONOPBI, YEPAAKH) OT OCTATKOB KOPMOB, MyCOpa U HaBO3a, a TAKXKE
OUYMINAIOT M TPOMBIBAIOT TEXHOJOTHYECKOEe OOOpYyIOBaHWE, Haxojsdiieecs B HeM. Mycop
BBIHOCST U 00s3aTE€JIbHO CHKUTAIOT WIIM 3aKallblBalOT B 3€MJIIO Ha IIyOuHy He mMeHee 0,5 M wiun
3aJMBAIOT JE3UH(PHUIUPYIOLUIMM PACTBOPOM.



OGopynoBaHre ¥ WHBEHTaph IO BO3MOXXHOCTH OTCOSAUHSIOT JAPYr OT Jpyra,
OTOJBUTAIOT OT CTEH, CTOJIOOB U MEPETOPOOK.

['epMeTH3UpYIOT MOMEUICHHE. 3aJeNbIBAlOT MOJIPYYHBIM MaTepHajoM OoJbIIne
CKBO3HbIE IEJIM, OKOHHBIE MPOEMbI, BEHTUISIIMOHHBIE IIaXThl. 3aKphIBAIOT JABEpU U (ppamyru
OKOH. ['epMeTH3HUpyIOT BBIXOJHBIE OTBEPCTHS HABO3HBIX TPAHCIIOPTEPOB U BXOAHBIE OTBEPCTUS
KOPMOPa3AaTOYHbIX TPAHCIOPTEPOB, OTKIIIOYAIOT U TEPMETU3UPYIOT BEHTHIALIMOHHBIE arperarhbl
Y OTOIIMTENIbHYIO CUCTEMY, TaK KaK B MECTaxX JOCTYyIa BO3/1yXa B IOMEILIEHNE WM IBUKEHUS €T0
CHU)KAETCS KOHLEHTpALUs a’po30jsl M B 3HAUUTEIBHOW Mepe OCaXKJaeMOCTh Ipenapara Ha
o0pabaTbIBacMbIe TOBEPXHOCTH.

B 3aBucumoctu oT Buga 00pabOTKH yCTaHABIMBAIOT HOPMY pacxoja paboueit KUAKOCTU
Y 9KCIO3UIIMIO BO3JICUCTBHS Mpenapara, moJjib3ysach ClIeUATbHBIMU YKa3aHUSIMH BETEPUHAPHBIX
OpraHu3aIu.

Temrmieparypa Bo3ayxa B IOMEIIEHUH MIPH a3PO30JIbHON Je3UH(EKINH J0JKHA OBITh HE
MeHee 288 K (ISOC), OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa — He HIke 60 %. B IOMEIeHUH nepes
a’pO30JIbHON 00pabOTKOM paclbUIMBAIOT BOAY B KonudectBe 10-20 MII/M°. ONTHMAibHAs UL
a’po30JIbHON 00paboTku TemmepaTypa Boszayxa — 290-296 K (17-230C), a OTHOCHUTEJIbHAast
BJIQXKHOCTH Bo3ayxa — 70-95%.

ITo nmanneiM akamemuka BACXHWJI A.A. IlonsikoBa TOJBKO a’po30Jid, HUMEIOIIHE
pa3zmepsl yactul 20-25 MKM, TOCTaTOYHO JOJT0 yIEPKUBAIOTCS B BO3JlyX€, IPOHUKAIOT BOJI BCE
HIeNTy ¥ 00eCcTeuynBaloT MOJHOE 00e33apakiBaHNe TOMEIIECHUSI.

Oxcno3unus nocie ne3uHpexknuu — ot 0,5 1o 24 4 u Gojee B 3aBUCUMOCTH OT BHUJA
00paboTKku. [[71s MOBBIMIEHUS OCEAAHUS YACTHUI[ a’3pPO30Js MOTOJOK U CTEHBI LIeIeCO00pa3HO
IPUMEHSTD IEKTPO3aPSHKEHHBIE a9PO30JIH.

[Ipu npennyckHoi neuHpeknuu, a Takxke Ae3UH(GEKUUd OONBIINX MOMEIICHHMA
1IeJIECO00Pa3HO MCIIONB30BaTh a’p030JbHBIN reHepatop ['A-2. mo a’po3onbHON 00paboTke B
JIpYTHX cloydasiXx HpUMEHSIOT adspo3onbHble Hacaaku HWBAH-4 wm TAH wu3 pacdera
BO3MOKHOCTH 00paboTku u3 ongnoi Touku 300 1o 1000 M IIOMEIEHU.

Adpo305b BBOAAT Yepe3 OKHO, JBEPb MM OTBEPCTHE B CTEHE B HEOOJBIIUX
MOMEIICHUSX W3 OJHOM TOYKH C BETPEHOM CTOPOHBI, a B OOJBIIMX TOMEIICHUSIX — U3
HECKOJIbKUX TOYEK C pa3HbIX KOHIIOB 37aHHA. Ad3pO30JbHYIO Je3WH(EKIHI0O OOIBIINX
MOMEILEHUAX MPOBOJAT OJTHOBPEMEHHO HE MEHbILIE YeM JIBYMsl HacaJKaMu, Hampasiss (aken
a’p0o30Jig B CBOOOIHOE TPOCTPAHCTBO, HE MOMAa 1asi Ha KOHCTPYKIIMH 3/I1aHUS WM 000PYAOBaHUS.

ABpPO30JbHBIA TE€HEpaTop JOJDKEH OO0ECHedYUTh MOJMyYeHUE a’po3oisi C JUaMETPOM
yactull ae3BemiectBa 10-30 MkM 1 mosady ero Ha 6-9 M OT reHeparopa.

[lo OKOHYAaHWM DOKCIO3UIIMH IKUBOTHOBOJUECKHE TIOMEIICHUS MPOBETPHUBAIOT,
MOAMETAIOT MO0J, YHUUYTOXKAIOT MYCOpP C OCBHINABIIMMHUCS Napa3uToOM, MPOMBIBAIOT KOPMYILIKH
MBUIBHOW BOJIOM WJIM PACTBOPOM KAJIBIIMHUPOBAHHOM COJIBI.
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