13 ABTOMATU3ALNUSA NPOU3BOJACTBEHHBIX ITPOIIECCOB B
AKUBOTHOBOIACTBE U IITULHEBO/ICTBE

OcHOBHbBIC HATIPABJICHUS] PAa3BUTUSA ABTOMATH3ALMHU B )KUBOTHOBOJCTBE U
NTHLEBOJACTBE

JIJisi MeXaHHU3MOB, NMPUMEHSEMbIX Ha >KMBOTHOBOAUYECKHX (epMax W MTHUIle-
depmax, yxxe pa3pabOTaHO 3HAYUTEIHFHOE YHUCIO aBTOMAaTUYECKUX yCTaHOBOK. boiee
BBICOKAs [0 CPABHEHUIO C IOJIEBOJCTBOM CTEIEHb aBTOMATU3ALMKU MTPOU3BOJICTBEH-
HBIX IPOIIECCOB KMBOTHOBOJACTBA OOBICHSECTCS TEM, YTO MEXaHU3MBbI KUBOTHOBO/I-
yeckux (pepMm paboTarOT B CTAllMOHAPHBIX U OTHOCHUTEIHHO CTAOUJIBHBIX YCIOBUSX.
DTOMy TaKXe CIOCOOCTBYET BBICOKAsI CTETECHb JIEKTPUDPHUKAIIMN KUBOTHOBOUECKHUX
dbepM, UTO U PEIIMJIO OCHOBHOE HAIpaBJIEHUE aBTOMATHU3allUM - MPUMEHEHUE DJICK-
TPUUYECKUX CXEM.

Koiixo3bl 1 COBX03bl IMIMPOKO HCIOJIB3YIOT aBTOMAaTHYECKUE JIIEKTPOBOAO-
Ka4yKH, MMOWJIKK JJISI CKOTa, BOAOMOAOTPEBATENN, JOWIbHBIE YCTAHOBKHU; MOJHOCTHIO
aBTOMAaTU3UPOBAHHBIE HHKYOATOPHI. PazpabaThiBatOTCs IPOEKTHI dKUBOTHOBOIUYECKHUX
dbepM c MoaHOM aBTOMAaTH3aIMEN BCEX MPOIECCOB KOPMOIIPUTOTOBIICHUS, KOPMOpa3-
Ja4YM ¥ yX0J1a 3a >KUBOTHBIMU. Takue pepMbl MPOI0OKUTETEHOE BPEMsi CMOTYT pabo-

TaTh Oe3 Y4aCTHU:A U BMCIIATCIIBCTBA YCJIOBCKA.

13.1. ABToMaTH3ausl BOJ0CHAOKEHHsI HA ])KHBOTHOBOAHHYECKHUX (pepMax

[TutaHue cucTeM BOJOCHAOKECHHS BOJION MOYKET OCYIICCTBIISITHCS OT OalleH-
HBIX BOJIOKauek. B cucremax ¢ OareHHBIMU BOJOKAYKaMU JIABIICHUE TTOACPKHBACT-
Csl coxpaHeHHEM TpeOyeMOTo ypOBHS BOJbI B HamopHOM Oake. B cumcremax Bojo-
cHaOXeHHs 0e30aIleHHOTO THITA JAaBJICHUE CO3/aeTCs HEMOCPEACTBEHHO HACOCOM
yCTaHOBKHU. J1JIsi HOpMabHOU pabOThI CUCTEM MEPUOIUIECKH, IO MEPE PACX0/1a BOJIBI
WIM CHIDKCHHSI JTaBJICHUs, TPEOYEeTCS BKIIOYATh W BBIKIIOYATH JJICKTPOIBUTATEIb
MIPUBOJIA HACOCA, YTO MOXKET OBITh YCIEITHO PEIIEHO MPUMEHEHHEM CPEJICTB aBTOMa-

Tuku. Mcnoan3oBaHue Cp€acCTB aBTOMATHUKHU IJIA OallIeHHBIX BOJOKAQYECK IIO3BOJISICT
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MOCTOSTHHO TOJAEPKUBAaTh OAK BOAOHAMOPHOW OAlTHM HANOJHEHHBIM. JTO obecre-
YUBaeT HEOOXOJMMBIA 3amac BOJBI IS XO3SHCTBAa MPH MEHBINEH EMKOCTH Oaka,
MEHbIIIEH METaNIOEMKOCTH U CTOUMOCTH BOJOHAIIOPHON OaIIHH.

Arnmaparypa aBTOMaTH4E€CKOrO YIIPABJICHHS CEIBCKUMHU BOJOKAYKaMU JOJIK-
Ha YETKO M HaJIeKHO paboTaTh BO BCEX IKCILTyaTAIIMOHHBIX PEKUMaX HE3aBUCUMO OT
KJIINMaTUYECKUX U MOTOJHBIX YCJIOBHM, OTKIIOHEHUI MUTAOIIETO HANPSKEHUS DIICK-
TPOCETH U JPYIMX KaU€CTBEHHBIX MOKA3ATENEH AIEKTPOCHAOKEHUS.

Psin aBTOMaTH3MpOBAaHHBIX BOJIOKAYEK yKe paboTaeT 0e3 y4acTusi U KOHTPOJIS
YEJIOBEKa, MPOJOJIKAETCS COBEPIICHCTBOBAHUE CYIIECTBYIOLIUX CXEM, 0oJiee coBep-
IIEHHBIE YCTAaHOBKHU.

ABTOMaTHYecKkas 0e30ameHHas Bogokayka BJ - 2,5 noaHocTteio aBTOMA-
TU3UPYET CHAOXKEHUE >KMBOTHOBOAUYECKUX (epM Bojaoi. OHa HE MMEET BOJOHAINOP-
HoM OamHu. JlaBieHue co3qaeTcsi BO3AYIIHO-BOASHBIM KOTJIOM HEOOJIBIIOr0 00beMa.
[Tpu 3a00pe BoJIbI M3 KOTJIA JAaBJICHUE B HEM IMaJIa€T, U YyBCTBUTEIbHBIN TaTYUK J1aB-
JIEHUSI BKJIIOYAET 3JIEKTPOJBUTATENb HACOCA, KOTOPBIM M MUTAET cucrteMy. Kak Toib-
KO MOCTYIUIEHHE BOJBI IPEKPAILAETCS, JABICHUE B BO3AYIIHO-BOJASHOM KOTJIE CHOBA
MOBBIIIAETCSA, U MPU €TO ONPEAEIECHHOW BEJIWYUHE JJIEKTPOJIBUIATENb HACOCA ABTO-
MaTUYECKUA BBIKIIIOYaeTCAa. ABTOMAaTHYECKUN BbIKItouarensb (puc.13.1) ycranaBnu-
BAIOT Ha KPBIIIKE BO3YITHO-BOASIHOTO KOTJAa TaK, YTOOBI Ha €ro YyBCTBUTEIHHBIM
AJIEMEHT JIEMCTBOBAJIO AaBJIEHUE BO3AYIIHON noaymku. Ha pe3nHoByto nuadparmy 2
BBIKJIFOUATENs JEUCTBYIOT CHM3Yy JABJIEHHME BO3[yXa B KOTJE, IEpEeAaBacMoe K BbI-
KIJIFOYATENIO [0 OTBEPCTUIO B COEAMHUTEIBHOM KPOHIUTEWHE 3, @ CBEPXY — YCHJIUE
NpyXuHbI 12, Bo3AeicTByIOIIee HAa MEMOpaHy yepe3 IBYIUIeuHi poryar 15, yctaHoB-
JIEHHbIN Ha ocu 16, u nuck 4. Ha snexkTpuyeckuil KOHTAKT 6 BBIKIIIOYATEINS ICHUCTBYET
pbryar 7, ycTaHOBJIEHHBIN Ha ocH 8. B BepxHel yacTu ppryara umeercst posuk 9. 13-
3a IaBJIEHUS NEPEKUIHOTO pbryara 13, HarpykKeHHOTO Npy>XuHO# 14, peryar 7 MoxkeT
3aHMMAaTh TOJBKO JBA YCTOMYMBBIX IMOJIOKEHUS, KOTOPBIE COOTBETCTBYIOT BKIIFOUEH-

HOMY M BBIKIIIOYCHHOMY ITOJOXCHUAM JJICKTPUUCCKUX KOHTAKTOB BBIKJIHOYATCIIA.
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Pucynox 13.1 - ABTOMaTHYECKHI BBIKITFOYATENb O€30aIlIeHHOM AJIEKTPOBOI0-
kauku BD — 2,5:
1 - xopnyc; 2 - pe3uHoBas quadparma; 3 - COEAUHUTEIbHBIA KPOHILITENH; 4 -
JTUCK; 5 - HETIOJIBUKHBIN KOHTAKT; 6 - MOABUKHBIA KOHTAKT; 7 - pblYar dJeKTpuyie-
CKHMX KOHTAKTOB; 8 - OCh pbluara 3JIEKTPUYECKUX KOHTAKTOB; 9 - ponuk; 10 - ock po-
muka; 11 - perynupoBouHslii BUHT; 12 - pyxuHa; 13 - nepekuaHou poryar; 14 -

Ipy’KMHA NEPEKUTHOTO pbryara; 15 - aBymuiednx psiyar; 16 - ock.

Ha pucynke 13.1 n300pakeHO BKJIFOUEHHOE MOJIOKEHNE KOHTAKTOB, a CIEH0-
BaTEJILHO, U JJIEKTpoABUraTens. Eciii mocryruieHue BoAbl U3 CUCTEMBI IPEKpaiacT-
Cs, JABJEHHWE BO3AYIIHOW MOAYIIKKA BO3AYLIHO-BOJASHOIO KOTJIa Bo3pactaer. Iloxg
JEHCTBUEM 3TOTO JAaBlieHUs Auadparma 2 MPUIOAHUMAETCS U MOBOPAYMBAET JIBY-
rieyuit peraar 15, pactarusas npyxuny 14. Ilpu ganpHelmeM nepeMeneHny pbryar
13 ynupaercs B ponuk 9 y:ke cBOMM BHEIIHUM cpe3oM. [Ipyxuna 14 cxxumaercs, no-
BOPAYMBAET BHU3 pbhluar 13 u ero Hapy>KHbIA KOCOW Cpe3, BO3ACHCTBYS HA POJIHK 9,

OBICTPO MOBEPTHIBACT phIYar 7 BOKPYT OCH 8 W MOJBWKHBIM KOHTAKT 5, OTOHIS OT
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HEIOJABWKHOTO KOHTAKTa 5, MTHOBEHHO PAa3MBIKAECT JJIEKTPUYECKYIO LIETb, IUTAI0-
LIYIO LEMb, IUTAIOLIYIO 3JIEKTPOABUraTEb HACOCA.

IIpn nageHun naBieHMs B KOTJIE NpyxkuHa 12 Bo3Bpamaer peyar 15 B mep-
BOHAYAJIBHOE MOJIOXKEHUE. DTO MPUBOAUT K OOPATHBIM MEPEMEIICHHUSAM OCTAIbHBIX
4acTe MEXaHM3Ma BBIKIIFOUATENS, U TIOJIBUKHBIN KOHTAKT 3aMBIKAETCs C HEIOBHXK-
HBIM Tak k€ ObICTPO, Kak U pa3MbikaeTcs. JlaBieHne cpabaTbIBaHUS BBIKJIIOUATEIIS
MOYHO PEryJIMpOBaTh BUHTOM |1, M3MeHsAA NMpEenBAPUTENBHYIO 3aTSKKY IPYKUHBI.

ABTOMaTH4ecKasi 0alieHHas BOAOKa4YKa. PaboTy OallleHHON BOJOKauyKH aB-
TOMAaTU3UPYIOT JATYUKOM YpOBHs. OH BKJIIOYAET WMJIM OTKIKOYAET JIEKTPOIBUTATEND
Hacoca B 3aBUCHMOCTH OT YPOBHS BOJABI B Oake BOJOHANOpHOW OamHu. [Tpumenstor
JaTYMKKU OECIIOIUIaBKOBBIE WJIM IOIUIABKOBBIE. [lepBble mpencTaBiIsitoT OO0 3ieK-
TPOJHBIE IUIACTHHBI, 3aKPEIJICHHBIC HA JIEpEeBsIHHOM IiaHke. Korma Boma 3amonHseT
IIPOCTPAHCTBO MEXKIY MApOW IEKTPOAHBIX IUIACTHH, JJIEKTpUYECKas LIENb 3aMbIKa-
€TCS U B CUCTEMY aBTOMATHUKU BOJOKAYKH IIOJACTCS CUTHAIL.

JIBurarenb Hacoca BKJIIOYAETCS YEPEe3 MArHUTHBIA IMyCKaTedb U paboTaeT 110
TEX II0pP, MOKa BOJA HE 3aMKHET BEPXHIOI Mapy KOHTAKTHBIX IIACTUH. Kak TOJIBKO
OHH 3aMKHYTbCS, CpadATHIBAET MPOMEKYTOUHOTO pese. KOHTaKThl pese pa3MbIBatOT-
Col.

B cucreme aBTomatuku OamieHHOW BOJOKAYKU MPUMEHSIOT MEPEMEHHBIN TOK
HanpsbkeHrneM 36 B. PaccrosHue Mexny BEpXHEH M HMXKHEM NMapol KOHTAaKTHBIX
iacTul paBHO 50-70 cMm. Ecnu GameHHast Bojjokayka 0OCTy>KUBAET KUBOTHOBO U E-
ckyto ¢epmy Ha 200-300 roysioB CKOTa, MPU TAKOM PACCTOSHUM MEXKIY KOHTAKTAMU
MPOUCXOINT 3-4 BKIIFOUECHUS DJIEKTpOABUTATENS B yac. (CucremMa JOIMYyCKaeT TaKkKe
IIEPEX0/l Ha PYYHOE WM ITOJyaBTOMATUYECKOE YIIPABIEHHUE. Uil TOTO B HEM UMEIOT-
csi kHonku II (myck) m C (cron). Ilpu momyaBTOMaTuyecKOM YIpPaBICHUH MOKHO
JIBUTATEIh BKIIOYUTH B JJI0OOH MOMEHT BPYUHYIO, @ OTKJIFOUAETCS] OH aBTOMAaTHYECKH
IIPU 3aMbIKaHUX BOJOM BEpXHEN Napbl KOHTAKTHBIX IUIACTHH.

CxeMa aBTOMATU3UMPOBAHHOW YCTAHOBKU OAIIEHHOTO THUMA C MOIUIABKOBHIM

JaTYMKOM ypOBHS MOKa3aHa Ha pucyHke 13.2.
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Pucynok 13.2 - Cxema aBTOMaTU3UPOBAHHON YCTAaHOBKHM OAIIEHHOTO TUTIA C
MOIJIAaBKOBBIM JAaTYMKOM YPOBHSI:

1 - anekTpoABUTaTENb MOAKAYMBAIOILIETO HACOCA; 2 - KOHTAKTHas KOpoOoUuKa
JaTyuKa YpOBHS B HarmopHoM Oake; 3, 5, 8, 10 - ynmopsl 7aTYMKOB ypoBHS; 4, 9 - 11e-
pEeKIIFoYaTe I KOHTAKTOB; 6 - IMOIJIABOK HAITOPHOTO 0aka; 7 - HanmopHbIi 0ak; 11 -
KOHTaKTHas KOpOOOUYKa TaTYNKa YPOBHSI BOJIOMCTOYHHMKA, 12 - MOMIaBOK BOJO-

WCTOYHHKA, 13 - BOJIOMCTOYHUK.

OHa cOCTOHUT U3 ABYX MOIUIABKOBBIX NAaT4MKOB 6 M 12. OnUH yCTaHOBJEH B
HAIMopHOM Oake 7, a B Ipyrou - B BoJoucToUHMKe 13. DiekTpoaBuraTensb 1. BKIOYa-
eTcsl KOHTAaKTHOM KopoOkoi 2. Ha mepekiouarens 4 3ToM KOpOOKH BO3AEUCTBYET
ynopsl 3 U 5 Tpoca NOIJIaBKOBOTO IaTYMKA YPOBHSL.

Korna ypoBeHb BoJbl B Oake 7 CTaHOBUTCS HMXKE JOMYCTUMOTO, YHop 5
BKJIFOYAET 3JIEKTPOJIBUTaTENb, @ KOTJa OaK 3arnoaHseTcs: 40 TpeOyeMoil BBICOTHI, yIIOP
3 BBIKJIIOYAET AJIEKTPOABUTATENb.

Opnnako yTOOBI HE TOMYCTUTh CYXOr0 X0Jla HacOCa, AJEKTPOJIBUTaTENb BKIIIO-

qacTCsA, TOJIBKO KOrla YpOBCHb BOJIbI B BOJJOMCTOYHHKC 13 MMPCBLIIIACT AOIMTYCTUMYIO
205



BeqnunHy. [Ipekpamienue IBUKEHUS BOABI MOKET BBIBECTM HACOCHBIM arperar U3
ctposi. O6 ypoBHE BOJABI B BOJIOMCTOYHUKE CUTHAIM3UpPYET AaTduk 12. ITpu cHuke-
HUU YPOBHS HIDKE JOIYCTUMOro ynop 10 HaxumaeT Ha mepekiroyaTenb 9 KOHTaKT-
HOM KOpOoOKM 11 W BBIKJIIOYAET 3JEKTPOJBUTATENh HE3aBUCHUMO OT YPOBHS BOJBI B
0ake 7. Cucrtema aBTOMaTUKU CHOBA HAYHET JI€HCTBOBATH JIUILb MOCJIE TOTO, KaK BO-
JOMCTOYHUK HAIOJIHUTCS BOJAOH, IOIUIABOK 12 MOJHHUMETCS W yIop 8 IOBEPHET Ie-
pexIroyarens 9.

YcTaHOBKa MMEET Py4YHOE YIIPABIEHUE, MCIIOJIB3YyEMOE NPU HANALKE U pe-
MoHTe. Ilpu mnepenonHeHun Oaka BOJONM WM HEAOIMYCTUMOM CHUKEHUU €€
YPOBHSI OSIBJISIFOTCSI 3BYKOBOM 1 CBETOBOW CUTHAJIBI.

ABTOMaTHYECKOE YIIPaBJICHHE 3JIEKTPOIIOAOIPeBaTeieM BOIbI.

Ha »snexTpuuuupoBaHHBIX >KMBOTHOBOJUYECKHX (epMax cedyac HIMPOKO
IPUMEHSIOT aBTOMaTUYECKHE YCTPOMCTBA AJIs IogorpeBa Boabl. Cucrema paboTaer B
peXUMe NIOAO0rpeBaTellb WIK TepMOC. BorononorpesareinbHas yCTaHOBKA COCTOUT U3
0aka C HarpeBaTeIbHBIMHU 3JIEMEHTAMHU, JAaTYUKA TEMIIEPATYpPbl, YCTAHOBIEHHOTO B
Oaxe. CurHanpHOM anmapaTypsl U anmnapaTypsl aBToMaTuku. KOHTposb ocymiecTBiis-
€TCsl JATYMKOM TEMIIepaTypbl, KOTOPBIA MOXET ObITh HACTPOEH HAa PA3IUYHYIO TEM-
neparypy cpabaTblBaHUs U CUTHAIM3UPYET 00 OKOHYAHUU Harpena.

IIpy ycTaHOBKE NEPEKIIOYATENsI HA PEKUM TEPMOC TEMIEpaTypa BOAbI aBTO-
MAaTHYECKH MOAJIECPKUBAECTCSA B 3aJAHHBIX NPEAEIaX NMEPUOANYECKHA BKIIOUYECHHEM H
OTKJIIOUEHMEM HArpeBaTeNIbHBIX JJIEMEHTOB IO CHUTHANy JaTyuMKa TEeMIEpaTyphl.

OoopynoBanue ajis1 apTonoeHus. st moeHUs KOPOB NPOMBIIIJIEHHOCTD BbI-
IIyCKAET MOWJIKHU C IBYMs JamkaMu mapku [1A-2 u ¢ onnou yamkon I1A -1. Kpome
METAJUIMYECKON YalllKW, aBTOINOWJIKA MMEET PhlYar, yIPaBJIAIOMIMM I101a4€il BOJbI
yepes 3aropHbIN KIIalaH.

IIpy HaxxuMe Ha pplUar KJjarnaHHas Npy>KUHA CKMMAETCs KilanaH OTXOAUT OT
cenjia ¥ BoJa uepe3 00pa3oBaBLIYIOCS IIEIb MOCTyNaeT B yalky nowiku. Korga xxu-
BOTHOE HANbETCSA W OTIIYCTUT pblUar, KJamaH IOJ JECUCTBUEM CKATOU IMPYKUHBI
IUIOTHO TNPWXKHUMAETCA K CEeULy M IIOCTYIUIEHME BOJBI B YalIKy IPEKpAIAETCs.

JUiss moeHust KpPYIHOIO poraroro ckoTa Ipu OECHpHUBS3HOW CHUCTEME
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COJIepKaHMs IPUMEHSIIOT KOPbITA, IOCTOSIHHBIM YPOBEHb BOJbI B KOTOPHIX aBTOMATH-
YECKHU MOAICPKUBAETCA MOIUIABOK C UTOJIbYATHIM KJIAIIaHAM.

B nocnennee BpeMsi B JKHBOTHOBOJCTBE, OCOOCHHO ISl IOEHUSI OBEI, KYp,
HaYaJId MIPUMEHATHh BaKyyMHbBIE aBTONOWIKH (puc.13.3). OHU cOCTOST U3 TepMEeTHY-
HOTO 3aKpbITOro O0aka 1 ¢ 3armacoM BOIbl, MOMJIBHOTO KOPHITA 7, MUTATEILHON TPYOKHU
6 c BenTwiieM 5 U BO3aymHON TpyOku 4. BeHTWIb 5 UCHONIB3YET TOJIBKO MPHU 3aI0J-
Henuu Oaka 1 Bomoit. Ilocie Toro kak 6ak 4yepe3 OTBEpCTHE 2 3aMOIHUTCS, €ro 3a-
KpBIBAIOT TEPMETUYHOM MPOOKOM M OTKPBIBAIOT BEHTWIb 5 M3 nurareabHOl TpyOKH
6 Boma Teu€T B KOphITO 7. OCBOOOIMBIINICA O0BEM, 3aMOTHICTCS BO3TyXOM, ITOCTY-
naromui B 6ak no Tpyoke 4. [lo Mepe yBenuueHus! BOAbI B KOPHITE 7 HUKHUI KOHEL
BO3yLIHOW TpyOKe 4 mepekprIBaeTcs BOJIOM, U BO3AYyX yepe3 He€ B Oak HE MOCTyIa-
et. Teneps B mosoctu 3 6aka oOpasyeTcst BaKyyM, U MOCTYIUICHHE BOJBI B KOPBHITO
npekpaitaercs. [lo Mepe pacxogoBaHusi BOJIbI HXKHUN KOHEI TPYOKH 4 orossieTcs u
yepe3 He€ B MOJIOCTh 3 0aka mormajiaet Bo3ayX. JlaBiaeHue B MOJOCTH BO3PACTAET, U B
KOPBITO 7 CHOBA BOJBETCA BOJA. Kak TONBKO ypOBEHB €€ MEPEKPOET HUKHUN KOHEI
TpyOKH 4, B TIOJIOCTH 3 CHOBA 00pa3yeTcst BAaKyyM, U JajdbHEHIIee MOCTYTICHUE BOIbI
B KOpPBITO Mpekpamiaercs. Takum o0pa3oM, B KOPHITO 7 MOAINEPKUBAETCS MOCTOSH-
HBIM YPOBEHB BOJIbI, KOTOPBIM OMPENeaeTCs MOJOKEHUEM HUKHETO KOHIIA TPYOKH 4.

EnuHcTBeHHOE n00aBieHHE K TMOWJIKE, 0OECIEeUMBAIOLIEe aBTOMATUYECKOE
NoJJIep>KMBaHUE TPeOyeMOro ypoBHs - BO31yIIHas TpyOka 4 .Takas mpocToTa KOH-
CTPYKIIMH, a TIOJIHOE OTCYTCTBHE KAaKUX-JIMOO TIOJIBIMIKHBIX JACTallel SIBISETCS 0O0Jib-
1M €€ IPEUMYIIECTBOM.

J{nst moeHus Kyp npu rpynmnoBOM COJEpKaHUU NMPUMEHSIOT aBTonomika AITTK
- 1. OHHU COCTOSIT U3 OTKPHITOM METATIMYECKON YalllKW, YCTAHOBJIICHHOW Ha MOJICTaB-
K€, MJIOIIAIKK U3 MPOBOJIOKU ISl pa3MEIIeHUs] Kyp MpU BOJONOE, MOIJIaBKa U KJja-
MaHa, MEePEKPHIBAIOLIETO BBIXOJ BOJIbI B MOWIbHYIO YallKy. [TormiaBok BO3/IEUCTBYET
Ha KJalaH U aBTOMATUYECKH MOJAECPKUBAET YPOBEHb BOJbI B Yallke NMOWIKU. [Ipu
MOHWYKEHUH YPOBHS BOJIbI TUIABAIONIMI HAa HEe MOIUIAaBOK OMYCKAETCS U OTKPHIBAET

KJIANIaH, Yepe3 KOTOPBIM YalllKa 3aIl0JIHAETCS BOJIOU M3 BodonpoBoaa. [Ipu nossime-

207



HUHW YPOBH IIOIVIABOK, IMOAHWMAACH, 3aKPbIBACT KJIdllaH, W IIOCTYIIJICHHC BOJ/IbI B

YalIKy NpeKpamaeTcs.

Pucynok 13.3 - BakyymHas aBTOmouika:

1 - 6ak; 2 - oTBepcTHE; 3 - MOJOCTh C BAKYYMOM; 4 - TpyOKa; 5 - BEHTHUJIb;

6 - murarenbHast TpyOKa; 7 - KOPHITO.

ABtonomika ITA-1B npumensiercs nis noennss KPC npu npussizHoM co-
nepkanun. Paboraer aBromomsika cieayromuM odpazoM. [lpu morpykeHun MOpsl
’KUBOTHOTO B MOWJIBHYIO Yallly MPOUCXOJUT HAKAaTUE HA YCTAHOBJICHHYIO B HEH Iie-
nanb. Cuna BO3AEHCTBUS Ha Melallb IPEO0JI0IEBAET CONPOTUBIICHUE MPYKUHBI U KJla-
naH OTKphIBaeTcs. Boaa non naBneHueM noctymnaet B yaity. [Ipu ocBoOoxneHnn mne-
JIalld MOJ1 ICMCTBUEM MPY>KUHBI KJIANlaH CHOBA MPUKUMAETCS K CEJITY U MOCTYIUICHUE
BOJIbI B Hally mpekpamiaercs. Jis HopMaiabHOM paOOThl aBTOTIOUIIKH JIABJICHUE B BO-
JIONIPOBOJIHOM CETH JOHKHO ObITh B mipeaenax 39... 196 xlla. Aromounky ITA-1
YCTaHABJIMBAIOT HA Pa3/IeIUTEIILHON CTOMKE, T/Ie OHA OOCITYKHUBAET JBYX KUBOTHBIX.

ABTonounsika AI'K-4b rpymnnoBasi 4eTbIpEXMECTHASI C 3JEKTPONOAOTPEBOM.
Ee npuMeHstoT 111 MOeHUsI CKOTa B KOPOBHUKAX M Ha BBITYJIBHBIX JBOpax IMpu Oec-

IMPUBA3HOM COACPIKAHHH. OI[Ha ABTOIIOMJIKA MOXKET 06CJ'Iy>KI/ITL I'pyliry KXUBOTHBIX B

100 roun.
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ABTonouwiaka AI'K-4 mpencrasnser coboit yamnry BMecTUMOCThIO 50 11, mo-
MEILECHHYIO B YTEIUICHHBIA KOPITYC U3 JIACTOBOW OLIMHKOBAHHOW CTanu. B wame pac-
IIOJIOKEH KJIallaHHBIM MEXaHU3M IOIIJIABKOBOT'O THIIA, COEAMHEHHBIA CO CTOSKOM.

[locnenHuii mpu MOMOILIM LUIAHTa CBSI3aH C BOJONPOBOAHOW TpyOoi. Ilox
qallel pacrojIoKeH JIEKTPOHArpeBaTeslb MOIMHOCTEIO | KBT, KOTOPBIN BKIIOYAIOT B
3uMHee BpeMsi. PaboTy HarpeBartesns peryaupyeT TEIUIOBOE pele, KOTOpOoe HacTpau-
BalOT TAaKMM 00pa30M, 4TOOBI TEMIIEpaTypa BOJbI B Hallle MOAAECPKUBAIACh B Mpese-
nax 10... 12 °C.

YpoBeHb BOJBI B Hall€ PETyJUPYET MOIUIAaBKOBBIM KianaH. [Ipn cHmxeHun
YPOBHS IOIUIABOK OIYCKAaeTCsl, OTKPbIBAs KJIalaH, U BOJAA U3 BOJOIPOBOJHOM CETH
IIOJ1 1aBJICHUEM 3aIlOJIHSET Yainy. [Ipyu moBBIIEHMN YPOBHS BOJIBI B Yalle KJIAIlaH 3a-
KPBIBAETCHA.

ABronominka AI'K-12 rpynmnosas yHuguuupoBaHHas mnepeaBuxHas. Ee
npuMeHsroT s noeHust KPC B neTHUX narepsix ¥ Ha BBITYJIBHBIX IUIOIIAAKAX (EpM.
Opna aBTomnousika oOciykuBaeT rpynmny >kUBOTHBIX B 100... 120 ron. 13 takoit no-
WIKA OJHOBPEMEHHO MOTYT NUTh BOAYy 12 kMBOTHBIX. IIoMJIKy BBIIyCKarOT B ABYX
Moaudukanmsx: AI'K- 12A nns nernux narepeit 6e3 Bogonpooaa u AI'K-12b s
BBITYJIBHBIX TIIOIAJI0K ¢ BoAonpoBoAHOM ceThlo. [Tomnka AT'K-12A cocTouT U3 AByX
METaJUTMYECKUX KOPBIT, COSTMHEHHBIX MaTpyOKOM, U ITUCTEpHBI BMeCTUMOCThIO 3000
1. [{lucTepHy 3anoaHA0T BOAOM Yepe3 ropJoBUHY. 15 aBTOMAaTUYECKOTO MO IepKa-
HUS HY’)KHOTO YpPOBHS BOJIbl B KOPBHITaX MOMWJIKA 000OpYyI0BaHa CHEMAIbHBIM BaKyyM-
HBIM YCTPOMCTBOM, pPa3MEILIEHHbIM B IUCTEPHE.

PabGoraer aBTomnounka cieayronmMm obpasom. Ilocne 3amoaHeHus] HUCTEPHBI
BOJOW TOPJIOBUHY F'€PMETUYHO 3aKPBIBAIOT KPBIIIKOM M OTKPBIBAIOT BEHTUIb, YEPE3
KOTOPBIN KOpBITA 3aMOJIHSAI0TCS BOAOW. Bona u3 mucTepHbl BHIIMBAETCA B KOPBITA 10
TeX MOp, OKa KOHEIl BAKYyMHON TpyOKH He morpy3uTcs B Boxy. B aBronounke AI'K-
12b ypoBeHb BOJIBI B KOPBITAX TAKXKE MOIAEPKUBAETCS OIIABKOBBIM KJIAIAHOM.

ABtonomika AI'C-24 taxxe rpynnoBas. Ee npuMeHSIOT AJii TOCHHs CBU-
Hel B JIeTHUX Jarepsx u Ha cBuHodepmax. [Tounka obcmyxuBaer g0 500 ron. OHa

COCTOUT W3 METAJUIMYECKON IUCTEpHBI BMECTUMOCTHIO 3100 1, yCTAaHOBICHHON Ha
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caja3kax, ABYX KOPBIT Ha 12 MecT Kaxqoe U BakyyMHOro ycrpoicra. Kopreita 3a-
KPBITHI KPBIIIKAMH, KOTOPbIE HECKOJIBKO BBICTYIAIOT 32 Kpasi KOPBIT, YTOOBI KUBOT-

HBIC MOTJIN UX IIOAHATH BO BPCMA BOAOIIOA.

13.2 ABTOMaTH3aIUA NepepadoTKU KOPMOB, KOPMJIEHHE KUBOTHBIX

ABTOMAaTH3aIMs YIpaBiICHUS IMMOTOYHON JWHUEH mepepaboTKh KOPMOB Ha
YKUBOTHOBOIUECKHX (pepMax coCTOUT B cieayronieM. [locie curnana Ha MycK JTUHUM,
JJAHHOT'O BPYYHYIO, YaCOBBIM MPOTPAMMHBIM MEXaHU3MOM WM KaKUM-JIHOO JaTdu-
KOM aBTOMAaTHYECKM B TpeOyeMOl MOCIEJOBATENIbHOCTU BKIIIOUAaeTCsd B padOTy Bce
TEXHOJIOTUYECKOe 000pYI0BAHNUE JIMHUU, OTKPBIBAIOTCS 3aCIIOHKU 3arpy304HBIX OyH-
KEpOB, BEAETCS KOHTPOJIb 32 paboToil inHUU. B cirydyae aBapuifHONM OCTaHOBKHU OJHOM
Y3 MAlllMH OCTAHABJIMBAIOTCS BCE MPEABIAYIIME MAIIMHBI MOTOYHOMN JIMHUU U 3aKPbl-
BAIOTCS 3aCJIOHKHU 3arpy304HbIX OyHKepoB. [locie Toro kak JIMHUSI PUTOTOBUT Tpe-
OyeMoe KOJIMYECTBO KOPMOB, TEXHOJIOTMYECKOE OOOPYIOBaHUE MOCIEAOBATEIBHO
BBIKJIFOYAETCS C BBIAEPIKKON BPEMEHH, JOCTATOYHOM ISl TOJTHOTO YAAICHUS POAYK-
TOB.

Ha pucynke 13.4, mpencraBiena ojgHa U3 Hauboliee paclpOCTPAHEHHBIX B
HACTOSAIIEE BpEMsI TEXHOJIOTMYECKUX CXEM IepepadOTKH KOpHE KIIyOHEIJIOJ0B B
Kopmoriexax, paspadorannas HTHUMMOCX HeuepHO3EMHOM 30HBI U CX€Ma aBTOMa-
TU3AIMU YIPABJICHUS ATOW JIMHHUEH. 3amac KOPHEKITyOHEIJIONO0B XPAHUTCS B 3arpy-
304yHOM OyHkepe 1. IIpu HeoOxoauMocTu nepepaboTKu KOPMOB OTKPBIBAIOT 3aCIOH-
Ky B HWJKHEH yacTu OyHKepa, KOPHEKIYyOHEIJI0Ibl CAMOTEKOM IMOCTYMAOT B NPUEM-
HYIO 4acTh TpaHCHOpTepa 2, KOTOPBIM MOJAET UX B KAMHEOTAEIUTENb 3, OTKY/1a OHU
CaMOTEKOM IOCTYITaI0T B MOMKYKOPHEPE3KY 4 U €€ TPaHCIIOPTEPOM IOJAIOTCS B Ba-

TOHETKY 8 MOJIBECHOU JOPOTH WM B 3allapHbIE YaHbI 5.
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Pucynok 13.4 - [lotounast nuHus iepepabOTKH KOPHEKITyOHEIUIOA0B (TEXHO-
JIOTHYECKas CXeMa):
1 - 3arpy304Hblii OyHKEp; 2 - TpaHCHOPTEDP; 3 - KAMHEOTAEIUTENb; 4 - MOWKa -
KOPHEPE3KA; 5 - 3anmapHbIe YaHbl; 6, 7, 9 - KOHEUHbIE BBIKIIFOYATENN; 5 - Ky30B Baro-

HETKH IIOABECHOM AOpOoTH.

JIjist mycka moTOYHOM JUHUU B padoty (puc.13.5) Haxumarotr Ha KHOTKY I B
LEeNHU KAaTyIIKM MarHUTHOTO IyCKaTesl AJisl MyCKa MOTOYHOM JIMHUU B pabOTy HaXH-
MaroT Ha KHOMKY Il B enu Katymku MarHuTHOro nyckarenst K4 xopHekinyOHepe3KH.
B ciydae, eciii moTOYHAs JIMHKUS YCTAHOBJIEHA B MOJIHOCTBIO ABTOMATHU3UPOBAHHOM
KOPMOLIEXE, BKJIIOYEHHUE 3TOM KHONKH MOYKET MPOU3BOAUTHCS ABTOMATHYECKH IIO
CUTHAJLy YaCOBOI'0 MPOrPAMMHOI0 MEXAHU3MA.

[Tocne curHana «myck» MoCiIeqOBaTEIbHO BKIIOUYAIOTCA KOHTakTOphl K4, K3
U MyCKaroTCs B paboTy: MamuHbl 4, 3 u 2, T.e. B HanpaBiennn oOpaTHOM HampasJie-
HUIO TTOTOKA. BKITIOUMB 31ekTpoMarHut DM, ynpaBisiiOIIuil 3aIBUKKON 3arpPy304HO-
ro Oynkepa 4. Bce mammHbl BKIItoUeHbl B paboTy. KopHekiyOHem10apl MOCTynaT
u3 OyHKepa B TpaHCIIOPTEP 2, a 3aT€M B MAIIMHbI TEXHOJOTUYECKON JIMHUH.

Pabota nuHMM mpogomKaeTca 10 TeX Mop, moka OyayT 3aloJHEHBI 0 Ompe-
JIEJICHHOTO Beca 3anapHble YaHbl D WM Ky30B 8 BaroHeTKH MojBecHOW noporu. 06

TOM CUTHAJIM3UPYET COOTBETCTBYIOIIMI KOHEUHBINA BbIKIIOUarenb 6,7 wim 9 (BK6,
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Pucynok 13.5 - Cxema aBToMaTu3aIuu yrpapieHus: TOTOYHOM TMHUEH Tiepe-

pabOTKH KOPHEKITYOHEIUIO/I0B.

DJIEKTPOMAarHUT OMYyCKaeT 3aABKKY OyHKepa 1, m OHa moj JIelCTBHEM BO3-
BpAaTHOW MPY>XKUHBI MEPEKPHIBACT JOCTYN KOPHEKIYOHEII0/1aM B MPUEMHYIO 4acTh
TpaHcropTepa. B cxeme ycTaHOBIIEHO pelie BpeMs, HE0OOXOAMMOE JIJIsl TOJTHOTO OCBO-
OOXJIEHHUSI OT OCTATKOB KOPHEKIyOHeTu10/10B. [lo ucTtedeHnn 3Toro BpeMeHu 1mooue-
PEIHO PA3MBIKAIOTCS KOHTAKThI BCEX KOHTAKTOPOB. Bce MaIMHbl OCTaHABIMBAIOTCS,
Y LMKJ TIPUTOTOBJICHUS KOPMOB 3aKaH4YMBAeTCA. /{711 OCTaHOBKM BCEX MalllMH BpYy4-
HYIO B CXeM€E UMeeTCsl KHOTKa cTom «Cy.

[Ipu ocTaHOBKE MOTOYHOM JIMHUM B CIydae cpadaThIBaHUsI OJHOTO M3 KOHEY-
HBIX BBIKJIIOYaTeneit 6,7 mam 9 3aropaercsi COOTBETCTBEHHO OJHA M3 CHTHAIBHBIX
nammnouek JI6, JI7 nmu JI9.

[IpuMmeHeHne caMOKOPMYIIEK aBTOMATU3UPYET KOPMIICHUE KMBOTHBIX U 3HA-
YUTEIbHO COKpAlIAeT 3aTparhl TpyJa. B camMOKOpMYIIKM 3aKiaJbIBaAIOT 3amac Kop-

MOB, U )KUBOTHBIC MOT'YT €CTh €TI0 B Jr000€ BpCMsi.
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JUIst KOpMIIEHHSI CBUHEW JKHJIKMM U MOJTYKUJKHUM KOPMOM MCIOJIb3YIOT BaKy-
YMHBIE CaMOKOPMYIIKUA. OHU COCTOSIT U3 TOPU30HTAIBHOTO LUJIMHAPUYECKOTO OyH-
Kepa U KOpbITa. ByHKEp HMEET 3arpy304HO-BBITPY30YHBIA JIIOK C KPBILIIKOM.

byHkep MOXHO MOBEPTHIBATH HA TOPU30HTANBHOM ocu Ha 180 rpamycos. dns
3alpaBKU KOpMa €ro MOBOPAYMBAIOT 3arpy304HBIM JIIOKOM KBEPXY, HAIOJHSAIOT, 3a-
KpBIBAIOT KPBILIKY, OBOpaunBaioT Ha 180 rpaaycoB M 3aKpeIuisioT B TaKOM IOJIO-
KEHUH (PUKCATOPOM.

Yepes OTKPBITHIN JIFOK KOPM 3achIIaeTCsl B KOPBITO. B BepxHel yactu aBTO-
KOPMYILIKH 00pa3yeTcsl BaKyyM, MEXIy CTOJIOOM BJIAKHOTO KOpMa M Hapy>KHBIM aT-
MOC(EpHBIM JTaBJICHUEM YCTaHABIMBAETCS PaBHOBECUE, IIO3TOMY M3 OYHKEpPA BBICHI-
IIAETCs TOJIBKO YacTh KOpMa M KOPBITO 3aIOJHAETCSA A0 onpeneiaéHHoro yposss. 11o
Mepe MOoeAaHusl KOpMa M3 KOpbITa KOPMYIIKH B OYHKEp MPOXOIUT BO3AYX, U KOPM
CHOBA MOCTYIAET B KOPBITO.

BakyyMHasi caMOKOpMyIIIKa MIPOCTa N0 KOHCTPYKUMU. E€ MOKHO M3rOTOBUTH
B MAacCTEPCKOM KOJIX03a U COBX03a. B repmeTuHOM Oake BaKyyMHON CaMOKOPMYILIKH
IUIIIA COXPAHSAETCS] HECKOJIBKO CYTOK, HE 3aKucas. 3uMoi OyHKEp YTEIUISIFOT 3MEEBH-
KOM, IO KOTOPOMY IPOITYCKAIOT TOPSYYIO BOJLY WJIH Map.

B nTHneBouecKnX X035MCTBAX MOJIYYAOT PACIPOCTPAHEHUE CAMOKOPMYILIKH
i ntuil. Cyxoi KopM 3achlnatoT B OyHKep 0€3 AHA, pacloI0KEHHBIA HaJl KOPHITOM
TaK, 4TOOBl MEXIYy HIKHUM OOpe3oM OyHKepa M JHOM KOpPbITa OCTaBaJICs HEOOJb-
1Ioi 3a30p. Yepes 3TOT 3a30p B KOPBITO BhICHINIAEeTCA 4acTh Kopma. [Io mepe noexna-
HUS €r0 3a30p MEXAy OYHKEPOM U KOPBITOM OTrOJII€TCS, U KOPBITO CHOBA MOIOIHSET-

Ci.

ABTOMATH3AIUA JAPOOMJIOK W IMPOLECCOB MNMepepadoTKH KOPHEKJIyOHe-
IJI0/10B

B ycnoBusix KUBOTHOBOMYECKMX (epM KOpMa pacTUTETBHOTO IIPO-
UCXOXKIICHUS (3€pHO, COJIOMa, CEHO, KOPHEKITYOHETIIO b ), @ TAKXKE OTXObI MUILIEBOM TIPO-

MBIIUUICHHOCTHU, KOPMOBBIC JKUPbI, MUHCPAJIbHBIC, BUTAMUHHBIC U OPYT'HC I[O6aBKI/I IIe-
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pen CKapMJIMBaHUEM CKOTY OOBIYHO TMOJBEPrai0T MEXaHHYECKOW M (WMJIH) TEIIOBOU
00paboTKaM B CEpUITHO BBIITYCKAEMbIX MAITUHAX U MEXaHU3MaX.

XapakTepHbIE MPUMEPHI TAKOTO POJia TEXHOJOTUYECKUX OIEpaluii — U3MEIb-
YyeHue (pypaxHOTO 3€pHA, 3€JICHOM MacChl M TPYObIX KOPMOB, MOWKA U M3METbYCHUE KOP-
HEKITyOHETII0/I0B.

Jnist u3menbueHust pypaskHOro 3epHa M TPyObIX KOPMOB HUCHOJB3YIOT JTPOOUIIKH
pasHbIX KOHCTPYKUMH. [IpvHIMI NEMCTBUS M NPUHUIMIMAIBHAS DJIEKTPUYECKas CXema

yrpaBiieHus1 0e3pereTHou qpoduikoit Tuna JIb mokaszansl Ha pucyHke 13.6

Pucynok 13.6 — bespemeTnast npoowika b/

[Tonnexaree M3METBUYECHUIO 3€PHO ¢ TIOMOIIIbIO mTHeKa 8 (puc. 13.6, a) 3arpy-
)aeTcs B OyHkep 9, ypOBEHb B KOTOPOM aBTOMATHYECKH TOJCPKUBACTCS HA OCHOBE
uHdopMaIuu oT ABYX AaT4MKOB. [lomauy 3epHa Ha U3MEIBUYCHHE PETYIUPYIOT 3a-
cinonkor 10. [Ipu sTOoM mpoaykT ApoOJIeHHUS IO KOPMOIPOBOAY BO3AYIITHBIM MOTO-
KOM nepemeraercs B GpuiabTp 6. JlocTaTouHO M3MENbYEHHOE 3€pHO, MPOILIE/IIIee pe-
MIETHBIA cemnapaTop 4, mpeicTaBisieT CO00M TOTOBBIM MPOMYKT, KOTOPHIH BBHITPY-
»kaeTcs IiHekoM 2. OcTaBIIascsl 4acTh BO3BPAILIACTCS B APOOMIIbHYIO Kamepy, MpudeM Ko-
JIMYECTBO 3TOT0 NMPOAYKTA YCTAHABIMBAET ONEPATOP € IMOMOILBIO PErYIUPYIOIIECH 3aCIIOH-

Ku 5 (B KpaifHeM TpaBOM IOJIOKEHUH BECh MaTepHall MIET Ha BRITPY3KY 0€3 pa3/iesicHrs Ha
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¢paxumn). OqHa yacTh 3aMbUICHHOTO BO3AyXa BO3BpAIAeTCsl B APOOMIBHYIO KaMepy, a
JpyTrast 4acTh, PO GUIIBTp 6, BEIOpackBaeTcs B atMochepy.

Cxema ympaBieHus npoowikoit (puc. 13.7, 06) oOecrnednBaer IMocC-
JICIOBATSIIBHBIN TYCK 3JIEKTpoJBUTaTelieii Beirpy3Horo mHeka (M1) m 3arem mpo-
owiku (M2), npuueM C LEIbI0 CHUKEHUS IyCKOBOI'O TOKa 3JIEKTPOJBHUIATENb JIPO-
OWJIKM BKJIIOYAETCS] MO CXEME «3BE€3/1a», a 3aTeM MEePeKIII0YaeTCsl Ha CXEMYy «Tpe-
YTOIBHUKY». 3arpy309HbIN ITHEK IMyCKAIOT, HaXXuMas KHOKYy SB6 mpu He3amosHeH-
HOM OyHKepe npooOwiku. [IIHek paGoTaeT 70 MOMEHTa 3aMbIKaHHs KOHTakToB SL1
MEMOpaHHOTO JaT4yrhKa BEPXHETO YPOBHS 3epHa B OyHKepe. MarHUTHBIA ITycKaTelb
KM4 u pene KV oTkimrogaroTcst pu UxX myHTHpOoBaHUH KOHTakTOM SL1. TToBTOpHBII
MyCK IIHEKAa MPOUCXOAUT TaKKe€ aBTOMATHUYECKH IOCIE OMOpPOKHEHHsS OyHKepa U
pa3MbIKaHUSI KOHTAKTOB JaT4MKOB BepxHero SL1 u HmkHero SL2 yposueit. [Ipous-
BOJMUTEJIBHOCTh JIPOOUIIKH PETyJIUPYETCs aBTOMAaTHYECKH B 3aBHCHUMOCTHU OT CHJIBI
TOKa, MOTPEOIIEMOro IEKTpoABUTaTeNIeM M2, ¢ TOMOIIBIO0 PETyIUpYIONIeH 3acioH-
KM, MEPEMENIAEMON HCIOJIHUTEIbHBIM MEXaHU3MOM M4 Mo KOMaHAE aBTOMATHYe-
CKOro peryssitopa 3arpy3ku (AP3).

[Tpu 3HAUNUTETHHBIX MEpErpy3Kax ABUTATENS U IMEPEPhIBaX B DJICKTPOIUTAHUH
anexkTpomarautHas mydra YC, coemaunstomas 3aciaoHky ¢ UM, oTkimodaeTcsi KOH-
takToM AP3, 3acioHKa majgaeT moja AelcTBUEM COOCTBEHHOTO Beca M 1ojlavya 3epHa B
TPOOHIIbHYIO KaMepy IPeKpaIaeTcs.

[TonHOE OTKpBITHE 3aCIOHKH, CBHJAETEIBCTBYIONIEE O CHUXCHHH 3arpy3Ku
JTpOOUIIKH, CUTHANIM3UpyeTcs cupeHoid HA mpu 3aMblkaHUM KOHEUHOTO BBIKJIIOUYATE-
s SQ2.

JIJist I3MenpYeHUST CEHA U COJIOMBI MPUMEHSIOT U3MEIbYUTENH MTH(TOBOTO,
HOKEBOTO WJIM MOJIOTKOBOTO Tuma. [loanmexamuii M3MeIbueHNI0 KOPM TMOAAeTCsS B
3arpy304HbIii OyHKep, KOTOPBIH, Bpaliasich, cCOpachIBae€T €ro IMoj MOJOTKH POTOpa
TpoOMIbHOM KaMmephl. M3mMenbueHHass Macca BEBIHOCUTCS M3 KaMepPbl BO3IYIITHBIM T10-

TOKOM, CO3JJaBa€MbIM MOJIOTKaMH pOTOpAaA.
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Pucynox 13.7 - ®ynkunonaibHas cxema (a) u cxema ympasieHus (0) apo-
ounkoit J[b-5
1-nBurarens; 2,8-mHekH; 4- cemaparop; 5,10- 3acmonku;6- GuiabTP; 7- KaMme-

pa; 9- 6ynkep 3epHa; 11- Bopommika; 12-potop

Cxema ympaBiieHUS OOECHeUMBAECT TIOCIEAOBATENbHbBIN IMYCK JIBUTaTelen
npoousiku u 3ateM (depe3 20 ¢) Oynkepa. [Ipu 3TOM myck ApOOUIIKM TTPOUCXOIUT C
MEPEKITIOYECHUEM JIBUTATENSI CO CXEMBI «3BE3/1a» Ha CXeMY «TPEYroJibHUK». B ciydae
Neperpy3Ku ABUTATENS IPOOMIIKH HA KOPOTKOE BPEMS OTKITIOUAETCS DJICKTPOMArHUT-
Has My(Ta H IIpeKpaIiaeTcs mojavya kopma B apoounky. [Tociae cHmKeHHs 3arpy3Ku
TpOOMIIKY TIo/1ada KopMa Bo30OHOBisieTcs. Ecnu meperpyska nurarens juuTcst 00-

nee 20 ¢, TO 3JIeKTpOABUTaTENb IPUBOAA OyHKEpA OTKIHOYAETCS.
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ABTOMATH3aIMS KOPMOPAa3IaTOYHBIX NMOTOYHBIX JUHUH Al KPYIHOIO
poraToro cKoTa

JUIs1 aBTOMaTU4YECKOM KOpMOpa3gadyd HIMPOKO INPHUMEHSIOT KOPMOpa3IaTyuK
TBK-80b. On npexacrasisier coboit TpancnoptepHyto jeHty 3 (puc.13.8) 5 mprky-
LIYIOCSI BO3BPATHO-TIOCTYIIATEIbHO B KOPMYIIKax 4 W NMPUBOJUMYIO B JICHCTBUE pe-
BEPCUBHBIM 3JIEKTPONPUBOJIOM 5. Ilpyu nBM)KEHMU BHepesa JIEHTa YHOCUT K MECTY
CTOIAJIa JKUBOTHBIX ONPEIEIEHHOE KOJIMYECTBO KOpMa, 3arpykaemoe nurareinem 1. B
KauyecTBE MUTATENII MOXKET ObITh HMcNoib3oBaH kKopmopazaaruuk KTY-10, kotopsrii
UMEET HAaKOMHUTENIbHYI0 eMKOCTh 2. [Ipu Bo3BpaTe JEHTHI KOPMYIIIKH CaMOOYHUIIIAIOT-
Csl OT OCTAaTKOB KOpMa, KOTOPBIN yAaIsieTcs U3 MOMEIICHUS TPAHCTIOPTEPOM 6.

TpancnopTupoBka KopMa K MeCTy MOTpeOJIeHHs, a TaKkKe yOOpKa ero orxo-
JI0B, BbINONHsEMbIe KopMopazaatunkoM TBK-80b, aBmnstorcs Haubosee Tpya0eMKu-
MU TE€XHOJIOTMYECKUMU onepanusaMu. OqHaKO HOPMUPOBAHHOE KOPMJIEHHE C ITOMO-
b0 TBK-80b HEBO3MOXKHO, TaK KaK MPH JIBUKEHHUH JIEHTHl KOPM CAMOITPOU3BOJIBHO
pa3paBHuBaeTcs. KpoMe TOro, npu IBHKEHHUH JIEHTHI )KUBOTHBIE TIOEIAIOT KOPM BBbI-

OOpOoYHO.

Pucynok 13.8 - Tpancnoprep-paznatauk TBK - 80 6 BHyTpHu KOpMyIIIEK:
1- nutarenp; 2 - HAKOMUTENbHAS €MKOCTh; 3 - TPAHCIIOPTEPHAs JICHTA;

KOPMYIIIKH; S-pEeBEPCUBHBIN AJIEKTPONPUBO; 6 — TpaHCIIOPTED

TexHosornyeckass JMHUS pa3faadyd Kopma ¢ kopmopaznatuukom TBK-80b u
craimoHapHbiM pazaaryukoM KTY-10 a moxer GyHKIMOHUPOBATh U B aBTOMaTH4e-
CKOM pexkume. [l pa3gauu KOpMOB B TE€YEHME CYTOK HCIIOJIB3YHOT CYTOYHOE IpO-

rpammHoe pene KT2 tuna 2 PBM (unu aHanoruyHoe). JTo pelie HaCTpauBaroT B CO-
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OTBETCTBHMM C PACYETHOM auarpaMmon kopmiieHus. KopmopasgatouHon auHuEH, co-
TJIACHO TMPHUHIMIMAIBHON 3JeKTpudeckoi cxeme (puc. 13.9), ynpaBisioT BpyUHYIO
WIM aBTOMaTUYECKH B cieayroueM nopsjake. CHadana kontaktom KT2:1 nporpamm-
HOTO YCTPOWCTBA BKJIIOYAIOTCS MarHuTHbIe myckarenu KM2 u KM3 Bo3BpaTa JIeHTHI
u TpaHcnoprepa orxofoB. KonueBoi Beikiatouarens SQ1 ocraHaBiuBaeT ABUKEHHE
JICHTBHI B KOHEYHOM II€PEIHEM IIOJIOKEHUU U OTKIKOYAECT TPAHCIIOPTEP OTXO0B Yepe3
koHTakT KM2:2. [lo xomanae nporpamMmmHoro pesie kontakramu KT2:2 Bkmiouaetcs
npusoj nutatenss KM4 u npuBoj pazgaun kopma KM1. B xoH1e pa3naun KOHIEBOM
BeIKTIOUaTens SQ2 otkmogaer KM4. [1pu HOpMUpOBaHHOM KOPMIICHUH U IIHPOKOM
pazHOOOpa3uu 103 (HanpuMep, NpU CTOUIIOBOM COAEPKAaHUH KOPOB) MAJIOLICHHBIE
rpyOble KOpMa B CMECU C COYHBIMU MOTYT BblJaBaThcsl KopmopazgatuukoM TB K-80
b Oe3 orpanuveHusi, a KOHUEHTPUPOBAHHBIE - APYTUMHU KOPMOpa3JIaTyuKaMmu, odec-

MNCYNUBAOIMUMHU HHANBUAYAJIbHOC JO3UPOBAHUC.
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Pucynok 13.9 - [IpuHuunuansHas 31eKTpUUecKasl cxema KopMopa3qaTOuHON

JJUHUN»
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Pucynoxk 13.10 - Kopmopazmgatuux KI11-0,5 ¢ rpynmoBsIMu 103aTOpaMH.
{ - IpUBOJIHAsA YCTAHOBKA; 2 - y4aCTOK KOHTPOJIs; 3- OyHKep; 4- BOPOHKA; 5-
pabounii opras; 6 - KOpMONPOBOJI; 7-TPYNIIOBOM 103aTOP; 8- MPUBOJI 103aTOPOB; 9 -

3JIEKTPOOOOPYOBaAHUE

Ha pucynke 13.10, npencraBineHa TEXHOJIOTHYECKAs CXeMa KOPMOpa3IaTInKa
KIII-0,5. Kopmopa3zgaTuuk COCTOMT M3 TPOCOIIANO0BOro TpaHcnoprepa (KoHBekepa)
C YCTAaHOBJICHHBIMH MO/ HUM OOBEMHBIMU MHJIUBUAYATbHBIMH JO3aTOPAMU U TPOCO-
11ai{00BOM TSTU OTKPBITUS 3aTBOPOB J03aTOPOB. CTENEHb 3all0JIHEHUSI EMKOCTEH J10-
3aTOpOB (IMOPLMS KOpMa) 3aBUCUT OT BBICOTHI YCTAHOBKH HaJ JHOM TEJIECKONUYe-
CKOM TpyOuaToil HacaJKu, KOTOPYIO PETYJIUPYIOT BpyuHyto. [Ipu BKIItoueHUH NpuBo-
na KIII-0,5 kopwMm, nepememasich mo TpyOoaMm KOHBelepa, MOCTENIEHHO Yepe3 OTBEp-
CTHSI B HUX 3aI0JIHIET EMKOCTH J03aTOPOB 0 BCEMY MEpUMETPY KopmMmyIiek. JlaTunk
YPOBHSI, YCTAaHOBJIEHHBIN B IMOCJIEIHEN MO IyTH JBHKEHHS KOPMa €MKOCTH J03aTO-
POB, OTKJIFOYAET IPUBOJ KOHBEKEpa U MOATrOTaBIMBAET LENb IS BKIIFOUEHHS! ITPUBO-
Jla TSTW OTKPBITUS 103aTOPOB. Bbhljaua KopMa MOXET MPOUCXOAUTh B  JHOOOM
MOMEHT, HaIllpuMep, II0ciie OCTaHOBKH JIeHTHl pazaaTunka TBK-80b Ha nmaHHOM
muaun kopmiieHusi. Kopmopasnaruuku PK-50 (s KPC) u PKC-1000M (ans cBu-
HEel) aHAJOTMYHbBI 10 YCTPOMCTBY M (PYHKIIMOHAJIBHBIM XapakTepucTukaMm. B oboux
7103aTOpax KOPM OTPEryJUPOBaHHBIM BPYYHYIO TOTOKOM IE€PEMENIAETCS 110 HAKIJIOH-
HOMY TpaHCHOpTepY Ha pazaatouHyro miatdopmy 2 (puc.13.11), kotopas, nBUrasich
BJ0JIb (PpOHTA KOpMIIEHHSI, cOpachiBaeT KOPM B KOPMYIIKH 3 CHayajla Ha OJHOH, a

3aTeM Ha JIpyroil mosioBuHe (pOHTA KOPMIICHHS TI0 JuTiHE Tomernenus. Korma miat-
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¢opMa ABIKETCS BJIEBO, Ha HEE MOCTyMaeT KOpM, HO MOJHSTHIE BBEPX CKpEOKHU
OIYyCKAIOTCSI M COpPachIBAlOT KOPM B KOPMYIIKH. AHAJOTMYHO MPOUCXOJUT pasjiaya
KOpMa B MPABOI 4YACTH MOMEUIEHUS.

Pabotoii kopmopaznaturikoB PK-50 u PKC-1000M ympaBnsitoT kak aBTOMa-
TUYECKH, TaK U BpyuHy10. Ha MpuHIMNNANBHOMN 3JIEKTPUUECKON CXEME KOHTAKThI pe-
ae KT (puc. 13.12) tuma 2PBM 3aMbIkaloTCsl 1 BKIIOYAIOTCS MAarHUTHBIE ITyCKaTeIn
KM 1 3arpy3ounoro tpancnoprepa u KM2 Oynkepa-go3atopa. Kpome toro, nmoaro-
TaBJIMBACTCS K BKJIIOYEHHIO LIeTIb MarHUTHOro Iyckarens KM3 pasgaTounoil miat-
¢dopmbl. Korga kopM HaumHaAEeT MOCTynaTh Ha miaTgopMy, 1aTdyuk kopma BL Bkito-
yaeT nmyckatenb KM3, a yepe3 Hero mpuBoj miatrgopMbl. B kpaiiHeM mosioKeHUH
mwiatopmbl cpabaThiBaeT KOHEUHbIN BbIKIOYaTenb SQI1, peBepcupyoomuii ee aABU-
)keHue. Bo BTOpoM KkpallHEM MOJ0KEHUM KOHEUHBIM BBIKJIIOYATENb S(Q2 BBITOIHSAET
oOpatHbIil peBepc. YenHouHOE ABMKEHUE MIaTGOPMBI IPOUCXOTUT 10 TEX MOP, MOKa
HE BBIKJIFOYaTcs KOHTakThl pene BpemeHu KT wim marumka xopma BL. IIpopomxu-
TEJIBHOCTh pasfgauu kopMma cocrtasiseT 20..30 MuH. ABTOMAaTHYECKOE YIIPABICHUE
nyOnmupyeTrcs pydHbIM depes nepekitouarens SA u kaonku SB1...SB7.

JUisi MTHAMBUAYAJbHOTO JO3UPOBAHUS W BBIJAYM CHIIYYHX KOPMOB C OJHO-
BPEMEHHBIM X yBiakHeHHeM Ha depmax KPC mpuMeHsSIOT aBTOMaTHU3UPOBAHHBIM
paznatunk kopmoB APK-200. Konctpykuus pazmparunka obecriednBaeT o0CTyKuBa-
HUE JKUBOTHBIX B JIBYX KOPMOBBIX IIPOXOJaX, 4TO MO3BOJISIET B KOpoBHUKE Ha 200 ro-
JIOB MCIIOJB30BAaTh OAMH KopMopasfaTduk. [Iponeccel 3arpy3ku KopMma, 3alpaBKU
CMAYMBAIOLIEH KUAKOCTHIO W pa3fgayd KOPMOB OCYHIECTBISIOTCS aBTOMATHYECKH.
[IpenycMoTpeHa KOppEeKLHs pexuMa JO3UPOBAHMS B 3aBUCUMOCTH OT MapameTpoB
KopMma. PaznenpHas Bblada CyXOro KOpMa M YBIAXKHSIOIIEH UIKOCTH MO3BOJISIET
UCKIIIOUYUTh YHEPrOEMKHM MPOLIECC MPUTOTOBICHUSI KOPMOBOM CMECU U aBTOMAaTH3H-
pOBaTh MPOLECC 3arpy3KH COCTABIIOMMX KopmocMmecH. [Ipu nmopuuun kopma 0...2Kr

MOTPEIIHOCTD JIO3UPOBAHUS COCTABIAET 5 %.
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Pucynox 13.11 - CxxeMa cTalimoHapHOTO0 KOPMOpa3AaTurKa miaTGopMeHHOTo
THUIIA;

1 - HaKJIOHHBIN TpaHCHOPTEp; 2 - pa3aTovHas miargopma; 3- KOPMYIIKU
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Pucynok 13.112 - [IpuHnmnuansHas 3JeKTprUUecKasi cXxema yrpaBlieHUs pas-

Jadyei kopMa KopMopas3aaTunKamMu TiaToOpMEHHOTO TUTIA

ABTOMaTPBaIII/IH pasaavu ;KUJIKHX KOpMOB

TexHonornyeckas cxema pasfadyd >KUJIKUX KOPMOB Ha CBHHO(EpMax n300-
paxxena Ha pucyHke 13.13. KopmopaznaTouHas TUaApaBiIrdecKas CUCTEMa BKJIIOYAET
B ce0s MEXaHMUYECKUIl cMecuTeNb 1 U TuapoHacoc 2, KOTopble, PyHKITMOHUPYS COB-
MECTHO, 00€CTIEYMBAIOT MTOCTOSTHCTBO JABJICHUSI M MOTOKA KOPMOB B JIMHUSAX KOPMO-

paznauu 4. Ha kaxayro KOpMYIIKY 5 OT KOPMOBOIW MarvucTpajiyd BBIIIOIHEHO OTBETB-
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JIEHUE C PETYJHPYIOUIUM YCTPOMCTBOM - KOPMOpPa3JaTOYHbIM KiamaHoM 6. ITooue-
pPEAHOE OTKPBITHE KJIAIIAaHOB IO3BOJSET TOYHO JI03MPOBATh BbIAAUYy KOPMOCMECH B
GbyHKUIMU BpEeMEHU OTKPBITHUS. MaructpaibHbIMU KjanaHamu 3, 7 u 8 oOecreunBa-
€TCsl BO3BPAT U3JIUIIKOB KOPMOB 00paTHO B OyHKEp U cOpOC U3 MarucTpaieil pacTBo-
POB TOCIIE TPOMBIBKH U JIE3UH(PEKIINH.

B kauecTBe UCIIOJHUTENBHBIX OPTAaHOB YIIPABJICHUS KJIAIAHAMU HCIIOJIb3YIOT
CaMOJIBIDKYLIIUECS TEJIEKKH, WHAWUBUIYAJbHBIE COJEHOWUJHBIE WU 3JEKTPOJBHUIa-

TCIbHBIC MCXAHHU3MbI, BpallalOIMUCCA TUCKOBBIC pACIIPCACIUTCIIN.
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Pucynox 13.13 - TexHosjorudeckas cxema pa3jaqu KUJKUX KOPMOB Ha CBUHO(EPME:
1-MexaHWUYeCKui CMeCuTeNb; 2 - TUApoHacoc; 3,7,8 - MarucTpaabHbIC KJIamaHsl; 4 -

JMHUU KOpMOpasJiayuu; 5 - KOPMYIIKH; 6 - KOPMOPa3IaTOUHbIN KIanaH

Pucynok 13.14 - biok-cxema cucTeMbl aBTOMAaTHYECKOTO YIIPABICHUS pa3/ia-
Yer )KUJIKUX KOPMOB:
1- anexTpoHHOE pelie BpeMeHH; 2- OJIOK 3aaTYMKOB; 3 - 0JIOK KOMMYyTaluu; 4
- OJIOK UCTIOJTHUTEIBLHBIX PEJICUHBIX SJIEMEHTOB; 5 - OJIOK pyYHOTO YIIPaBJICHHUS; 6 -

OJIOK CUTHAJIM3aINH
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13.3 ABTOoMaTH3alusi MeXaHHW3HMPOBAHHBIX IPOLECCOB NPH J0€HHH KOPOB U

NepBUYHOI 00padoTKe MOJIOKA

ABTOMAaTH3UPOBAHHAS NOTOYHAS MOJIOYHAs JIMHUA YIPAaBIsSET BCEMHU Omepa-
[USMHU TI0 JIOCHUIO KOPOB U MEPBUYHON 00pabOTKE MOJIOKA, HAYMHAS OT MOATOTOBKU
BBIMEHM U KOHYAsl OXJaXJAECHUE. 3HAYUTEIIbHO CHUKAKOTCS 3aTpaThl TPYa U CPEJICTB
Ha €IUHULY NPOAYKUMH, MOBBIIIAECTCA KAYECTBO MOJIOKA 3a CYET JIyUIIHX TMTHEHU-
YECKHUX YCJIIOBUM.

[IpuHuMnuanpHass cxemMa TaKOW JIMHUM UMEET CIECAYIOIIUE OCHOBHBIE Y3JIbI:
JOWJIBHBIM anmnapar, MOJIOKOCOOPHHK, MOJIOKOIIPOBOJ, YCTPOMCTBO sl y4é€Ta KOJu-
4eCTBO MOJIOKA, OXJAQJWTENb, BOJIONOJOIPEBATENb M BAaKYyMHYIO CHUCTEMY.

Nmeercss  ycTpoWCTBO Il TPOMBIBKM BC€X Y3JIOB 0e3  pa30opku.
ABTOMaTH3a1Ms BKIKOYAET: MTOAJIEPKaHUS BAKyyMa B CUCTEME HE3aBUCHMO OT YHMCJIA
paboTaroUIMX J0JbHBIX anlapaToB, aBTOMAaTHYECKOE OTKIIOYEHHE BaKyyma OT arra-
paTta ¥ CHATHUS JOWJIBHBIX CTAKaHOB C BBIMEHHM IO OKOHYaHUU JOCHHUS, MEepEeKaurBa-
HUE MOJIOKAa M3 MOJIOKOCOOpPHHMKA B MOJIOKOIIPOBOJ, YY€T KOJIMYECTBA HAJOCHHOI'O

MOJIOKA U yXOJI 32 MOJIOYHOM JIMHHUEH (TIPOMBIBKY).

Pucynok 13.15 - BakyyM - peryistop I10WIbHON YCTaHOBKHU:

1 - xopmyc; 2 - kianas; 3 - cTepkeHb; 4 - rpy3; S - TpOMHUK; 6 - OTBEPCTHE.
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ABTOMAT IS MOAJEp>KaHUS MOCTOSHHOIO BaKyyma B CHCTEME MOKa3aH Ha
pucynke 13.15. Bakyym HaHCOC paccunMTaH Ha OJIHOBPEMEHHYIO pabOTy BCeX arria-
paToB ycTaHoBKU. Ecim paboTaeT yacTh anmapaToB, B CHCTEME MOKET CO3JaThCS
Ype3MEpPHOE JI1 MAIMHHOTO JOCHUS pa3pekeHue. Bakyym-perynsarop noaaepkuBa-
€T B CUCTEME pa3pekeHHUe Ha TpeOyeMOM YPOBHE BHE 3aBHCHUMOCTHU OT KOJMYECTBA
OJTHOBPEMEHHO pa0OTAOIINX aIlapaToB.

Ha maructpanbHOM BakyyMm - TpyOOIIPOBOJIE, COSIMHSIIONIEM BaKyyM-HacoC C
YCTAaHOBKOM, MMEETCA TPOMHUK 5. B HM)KHEM KOJEHE 3TOro TPOMHHMKA Ha pe3nde
yCTaHOBJIEH Kopmyc 1, B koTopom moMmenieH kiamna 2. Cooky kopmyca 1 oTBepctue 6
CIly’)KUT JJI BIIyCKa BO3AyXa B BakyyM-TpyOompoBoa. Knanan 2 umeer rpy3 4 Ha
crepxkue 3. [lox neiicTBHEM 3TOTO Tpy3a KJalaH NEPEKPHIBAET OTBEPCTUE B KOPITYCE
1 u 3ammmaer BakyyM-TpyOOIIpOBOJ OT IMOMaJaHUs aTMOC(PEPHOIO BO31ayXa.

CBepxy Ha KJanaH JEHCTBYET pa3peXeHHue B TpyOOIpoOBOJE, CHU3Y aTMochep-
Hoe nasieHne. Cuia pa3HOCTH JABJICHUM CTPEMUTCA IMOJHATH KJIAMlaH KBEPXY. JTOMY
IIPOTUBOJEHCTBYET MOABEUIEHHBIN K KianaHy rpy3 4. C yBelIM4YEeHHEM pa3peKeHUs B
TpyOONpOBOJE CHUJIa, MOJHUMAIOIIAs KIIallaH, YBEJIIMYMBAETCS U, €CII BaKyyM B TpY-
O0npoBO/i€ MPEBBIIIAET OMPECICHHYIO BEIUUNHY, KJalaH Moj aTMoc(hepHbIM J1aB-
JIEHUEM MPUIIOAHUMAETCS, BITyCKaeT B BaKyyM-TpyOOIPOBOA BO3AYX M JaJIbHEHIIHIA
pocT AaBieHUs B cucteMe npekpaiaerca. C yMEeHbIIEHHEM BaKyyMa B TPyOOIIPOBO-
Jie TPy3 MPEO0I0JIEBAET CUITY, JEUCTBYIOIIYIO HA KilanaH cHu3y. Knaman BMecTe ¢ rpy-
30M OITyCKaeTcs, U BIYCK BO3JlyXa B TpyOompoBoj ymeHbluaercsi. C yBelnyeHueM
BEca rpy3a YBEJIMYUBACTCA U pa3pshKEHUE, NOAIEPKUBAEMOE B BaKyyM - TpyOompo-
Bojie. ['py3 B 1,5 Kr mopepkuBaeT BakyyM B cUCTEME B IipeAenax 35-38 M pTyTHOTO
cToJI0A.

Ecnu Bce nowiibHBIE anmapaTrhl BRIKJIKOYEHBI, YEPE3 BAKYYM-PETYISATOP IPOXO-
JTUT BCE KOJMYECTBO BO3AYyXa, KOTOPOE NpPU JTaHHOM BaKyyM€ MOXKET MepeKadarb
Hacoc. [Ipu BKIIIOUEHHH AOUJIBHBIX alnapaToB BO3AYX HAYMHAET MPOXOAUTH TAKKE
4yepe3 MyJIbCaTOPbl U KOJUIEKTOPBI, OTYETO CTENEHb OTKPBITHS KJIAIIAHA BAKYYM - pe-

TYJISTOpa U KOJIMYECTBO BO3/yXa, MPOXOALIEro Yepe3 Hero, ymenbinaroTes. [Ipu pa-
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00Te BCeX JECATH JOWIbHBIX almnapaToB CTENEHb OTKPBHITHS KjalaHa U KOJIUYECTBa
MIPOXOJISIIETO Yepe3 HEro Bo3ayxa OyIyT HaMMEHBIIUMH. TakuM 00pa3oMm, pa3psbke-
HUE B CUCTEME COXPaHSETCS MOCTOSIHHBIM HE3aBHUCHMO OT KOJIMUYECTBA PaOOTAIOIINX
arnmapaToB. boJplioe 3HaUYEHHE UMEET ABTOMATUYECKOE OTKIIFOYEHHUE JIOWIIBHOTO all-
napara nocie goeHusi. HecBoeBpeMEeHHOE OTKIIIOYEHHE OMAacHO ISl 30POBbs KOPO-
Bbl. /{714 ompeneneHrss MOMEHTa MPEKPaICHUs] MOCTYIUVIEHUSI MOJIOKAa M3 JOWJIBHOTO
CTaKaHa MPUMEHSIOT JaTYUKHU, pabOTaroNIMe HA PAa3IMYHBIX MPUHIIUIAX: [TepeMellle-
HUS TIOTIJIaBKa, MOSIBJICHUS TPOBOJMMOCTH, U3MEHEHUSI YCIOBUM OXJIAKICHUS TEPMHU-
CTOpa WJIU JAPYroro yCTpoicTBa B TpyOONpOBOE, Ie MPU JOECHUU MPOTEKAET MOJIO-
KO. JlaTuWk, BOCIPUHHUMAIONIMN HW3MEHEHHWE MNPOBOJAUMOCTH, COCTOUT M3 KaMeEpbl-
JIOBYIIKH, B KOTOPYIO BCTABJIEH U30JMPOBAHHBIN OT CTEHOK 3JIeKTpoA. Koraa noByni-
Ka 3aroJIHEHa MOJIOKOM, 4epe3 €€ OOKOBYIO CTEHKY, AJEKTPOJ U MOJIOKO MPOXOJUT
TOK W DJICKTPUYECKas 11eTh 3aMbIKaeTcs. B HIDKHEHN 4acTH JOBYIIKHA MMEETCS Kaluo-
pOBaHHOE OTBEpCTHE. ECIIM MPUTOKA MOJIOKA HET, OHO ITIOCTEIIEHHO BBITEKAET U3 Ka-
MEpBI-JIOBYIIKHM Yepe3 HUKHEE KATMOPOBAHHOE OTBEPCTUE U CUTHAIbHAS DJICKTpUYE-
CKas IIenb pa3MblKaeTcs. BeicoTa U ceueHHe JIOBYIIKA BBIOpAHBI TakK, YTOOBI HEMPO-
JIOJDKUTENIBHBIE CITydailHbIe MEepPEephIBbI B pa00OTE HE BBI3BIBAIM OTKIIFOUEHUSI CUCTE-
MBI

[Tpu pa3MbIkaHUHN JIEKTPUICCKON TSN JaTYMKa MOJOKOCOOPHUK OTKITFOYACT-
Csl OT BaKyyMHOW MarvcTpajy U KaHajoM COeAMHsETCs ¢ aTMocdepoi. B momoko-
COOpPHHUK, KOJIJIEKTOP M TOJCOCKOBBIE KaMephbl JOMIBHBIX CTaKaHOB NMPOHUKACT BO3-
JlyX, OTYETO CTAaKaHbI CIOJI3AI0T C BBIMEHU KOPOBBI. JJisl mepekaunBaHusl U3 BaKyyM-
HOTO TPyOONPOBOJia U y4eTa HAJIOGHHOTO MOJIOKA MOXET ObITh MMPUMEHEH Pesu3ep.
DTO Ba MEPHBIX MUIMHAPA, PACTION0KEHHBIX MEXK Y ABYMs KpbllikaMu. Ha BepxHeit
KPBIIIKE TOMENIEHBl BO3yXOpacIlpeaeIuTeNb, ABAa IITYIEpa U JBa SJICKTPOIHBIX
Jatuynka. HKHSAA KpbIIIKa UMEET Ha KaXKIbld HWJIMHAP IO ABA KJIANAHA - BIIYCKHOU
U BITYCKHOM, COEJMHEHHBIC C MOJIOKOIIPOBOJIOM U CIMBHBIM maTpyOkoM. Bo3zgyxo-
pacnpeaenuTeslb COCTOUT U3 ABYX AJIEKTPOMAarHUTHBIX KpaHoB. Korga oauH U3 1u-
JUHAPOB 3aIOJHSIETCS JKUIAKOCTBIO, AJIEKTPUYECKasi LEMb 3aMbBIKACTCS 4Yepe3 SJICK-

TPOAbI AATUWMKA U UMITYJILC IIEPEAACTCA Ha OAWH U3 SJICKTPOMArHUTHBIX KPaHOB, KO-
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TOPBIM OTKPBIBAET AOCTYN aTMOc(epHOMY BO3AyXy. B 3TO Bpemsi BTOpOil 3/eKTpo-
MAarHATHBIA KPaH COEIMHAET BTOPOU IUIMHAD ¢ BakyyMoM. [lox nerictBueM Bakyyma
LHWJIMHAP 3aI0JHAETCS MOJIOKOM J0 MOMEHTA, IT0KA HE 3aMKHYTCS 3JIEKTPOJABI JaT4u-
ka. [Ipn xaxxa0M 3aMbIKaHMM 3JIEKTPUYECKOW LIENH JaT4yrKa cpabaThIBaeT 3JIEKTPO-
UMIYJBCHBIM CUETUYMK, KOTOPBIA TaKUM 00pa3oM IMOJCYUTHIBAET YUCIO MEpPEKayeH-
HBIX 00BEMOB.

JUIsi aBTOMaTUYECKOM MPOMBIBKA MOJIOYHOM JIMHUM HWXKHSS W BEPXHSIA
KPBILIKA CHAOXEHbl TAaTYMKAMU-IIEKTPOIaMH, U30JMPOBAaHHBIMU OT Macchl. [locne
BKJIFOUEHUS] YCTAHOBKH AJIEKTPOMArHUTHBIM KpaH COEIUHSET MOJIOKOCOOPHHUK C Ba-
KyyMoM. JlonibHBIE CTaKaHbl OMYIIEHbI B MPOMbIBOUHbIE Oauku. [log neiicTBueM Ba-
KyyMa BOJIa 3alOJHIET CTaKaHbl, MOJIOUHbIE IINIAHTU U MoJlokocOopHukH. [1o 3amnor-
HEHUU MOJOKOCOOPHHMKOB BOJIOM /10 YPOBHS IaTYMKOB 3JIEKTPOJAOB BEPXHEU KPBILIKA
JIEKTPUYECKas LIENb 3aMBIKACTCS, 3JIEKTPOMATHUTHBIN KPaH OTKIKYAET BAKYYM OT
CUCTEMBI M COEIMHAET €€ C aTMOC(epoil.

ATMoc(hepHBIii BO34yX BBIJIaBIMBAET BOLY U3 MoJIokocOopHuka. Koraa Bona
VICTEKAET, AJIEKTPOJIb HUKHEN KPBIIIKU OTOJIAFOTCS, JJIEKTPUUYECKAas UENb pa3pbIBacT-
Csl, AJEKTPOMATrHUTHBIN KpaH COEIMHSAET MOJIOKOCOOPHUK C BAKYYMOM M CHUCTEMa

CHOBA HAYMHACT HAIIOJIHATHCS BOﬂOﬁ.

13.4 ABromMaTru3anusi yOOPKM HaB03a OCHOBHbIC TEXHOJOIMH HABO30-

yoopku

K ocnoBHbiM onepauusim TII yOopku HaBo3a U3 KMBOTHOBOJYECKUX IOMeE-
IICHUI OTHOCSTCA: yOOpKa B CTOIIaX, TpPaHCIOPTUPOBAHME HAaBO3a K MECTaM XpaHe-
HUS WK nepepaboTku, XpaHeHue uiau ytuiusaiusa. Haunbonee BBICOKMM ypOBHEM
MEXaHMU3alM1 U aBTOMATU3allMU XapaKTepU3yeTcs mepnasi onepaius - yoopka HaBo3a
U3 TMPOU3BOJCTBEHHBIX MoMeneHuil. Bribop crmocoba yOopku HaBO3a 3aBUCUT OT
MHOTHX (PaKTOPOB U B MEPBYIO OYEPEAb OT CIOCOOOB COAECPHKAHUSA U KOPMIICHHUS KU~

BOTHBIX, CYyTOYHOT'O BbIXOJa HABO3a, €ro (I)I/ISI/IKO-MGXElHI/I‘-IeCKI/IX CBOfICTB, KOHCTPYK-
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TUBHBIX XaPAaKTEPUCTUK MOMEUIEHUS, KIUMATHUYECKUX, TUAPOrE€OJIOTHYECKUX U APY-
TUX YCIIOBHM.

Bce cpeacTBa mexanuzanuu HaBO30yOOPKH MOTYT OBITh KJIACCU(PUIIMPOBAHBI
KaK MOOWJIbHBIC U CTallMOHapHble. MOOWIbHBIE MEXaHU3MbI TPUMEHSIIOT HE TOJIBKO
JUISl YOAJEHUs HaBo3a, HO U JJIsl TPAHCIOPTUPOBKHU €r0 B HABO30XPAHWIHILIE UJIU OT-
KPBITYIO HaBO3HYIO IUIOMIAJIKY. B 3Ty rpynmy MeXaHu3MOB BXOJST CKpenephl, Oylib-
J03€phl, MPUIICTTHBIE TPAKTOPHBIC TEIICKKH U DJIEKTPUDUIIMPOBAHHBIE MOHOPEIHCO-
BbI€ BaroHeTKU. CrieluaabHbIE CUCTEMBI YIIPABIECHUS UMEIOT TOJIbKO BATOHETKH, HO U
UX 00BbEM aBTOMATH3AIMU OTPAHUYMBAECTCS KOHEUHBIMU BBIKIIOUATENISIMU, OTKIIIO-
YaIOIIUMU SJIEKTPOJIBUTaTENIb B KPAaWHUX TMOJIOKEHUAX BAaroHeTKU.B crarmoHapHBIX
MEXaHU3Max B KadyecTBe pabovero opraHa OObIYHO HCIIOJIB3YIOT 3aMKHYTYIO METaJ-
JMYECKYIO LeNb CO CKpeOKamMu WK cKpernep. TunoBoe penieHre no aBToMaTU3alNH
HABO30yOOPOUYHBIX TPAHCIOPTEPOB - MYCK MEXaHU3Ma MPOTPAMMHBIM YCTPOMCTBOM
(pene BpeMenn). OHAKO BBIXOJT HaBO3a B TE€UEHUE CYTOK HEPAaBHOMEPEH, 3aBUCUT OT
LEeJIoro psaa GakTopoB; B pe3yJbTaTe OJMHAKOBO BO3MOXEH KaK ITyCK MEXaHU3Ma C
neperpy3Kou, MPUBOSAIINN K 00JIOMy CKpEOKOB, TaK M XOJIOCTOM ITUKJI, OMPEAeIIsIO-
il 0ecroiae3Hblii U3HOC MEXaHU3Ma U pacxo] dHepruu. Bo3MoxkHa anbTepHaTHBA:
MPOOHBIHN MyCK TPaHCIIOPTEpPa C KOHTPOJEM HAdaJbHOM €ro 3arpy3kKud U TOKOBBIM pe-
ne. Ecnu Harpy3ka J10cTaTo4yHa, TO JBUKEHHUE MPOJOJIKAETCS, €CJIM HET - TPaHCIOp-
TEp OCTaHABIIMBAETCS.

TpancnopTpoBaHUE HAaBO3a OCYIIECTBISIOT MOJBUKHBIMU TPAHCIOPTHBIMU
CpeICTBAMHM WJIM IO MOJBEMHOMY TPYOONpPOBOAY MO JEUCTBHEM MEPEMEIIAEMOT0
Mo/ aBJICHUEM BOJbI MOPIIHS, TEPUOANYECKU BBIIABIMBAIOIIETO HABO3, COpachiBa-
€MbIil TPAHCIIOPTEPOM B MPUEMHYIO BOPOHKY IMOBOPOTHOTO KjamaHa. Y THIIM3alUs
HaBO3a 0COOCHHO Ba)KHA Ha CBHHO(EpMax, MOCKOJIbKY BBIXOJ €ro BeChMa 3HAUUTE-
neH. OOpaboTKa KHUAKOTO HABO3a BKIIIOYAET B ceOsl omeparuu pas3iaeieHus Ha Qpax-
UK, o0e33apakuBaHMsl, TOMOTEHU3AIMN W TPAHCIIOPTUPOBAHMS. TEXHOJOTHUSA 0
KOHIIa HEe OTpaboTaHa W MOTOMY ONEpaly MO YIPABICHUIO HE aBTOMATU3UPOBAHBI.
[lepcniekTUBHBIN METOJT YTUIIM3AIMKA HABO3a - MPOU3BOJCTBO Omoraza. HaBo3 u3 xu-

BOTHOBOAYECKUX IOMEIICHUH COOMPAIOT B KOJUIEKTOP, OTKY/Ja HAaCOCOM IepeKadyu-
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BalOT B MOJOTPEBATENb JIJIsl HarpeBa J0 TeMmIrepaTypsl OpokeHus. Jlanee BbaepkaH-
HbIl HABO3 BUHTOBBIM HAaCcOCOM-/103aTOPOM IOJAIOT B €eMKOCTH-PEAKTOPHBI, TAE UAET
aHa’poOHOe OpoKeHHe, B pe3yibTaTe KOTOPOro mojydaroT O6uoras. buoras mepeka-
YUBAIOT B ras3rojibJep, OYUIIAIOT M 4Yepe3 T'MAPO3aTBOP HANPABIISIIOT MOTPEOUTEINIO
WK B HakonuTendb. [Iponecc nmoiydyeHus: 6uoraza aBTOMAaTHU3UPYIOT, TIOCKOJBKY JUIs

OposkeHust TpeOyeTcs ONpeieieHHas TeMIepaTypa.

ABTOMATH3AIIUSA HABO30YOOPOYHbIX YCTAHOBOK

TexHosornyeckasi JMHUSA YOOPKHU U MOTPY3KHU HABO3a TPAHCIOPTEpaMU TUIA
TCH-3b B TenexKu MoJBECHON JOPOTH MOKET (PyHKIIMOHUPOBATH B PyYHOM U aBTO-
MaTHyeckoM pexume (puc 13.16).

B aBTOMaTHYeCKOM pexXuMe 3aMBIKAIOT TyMOJep SA MM HAKUMAIOT KHOIKY
SBS5. Pene Bpemenu KT1 monyyaer nuTaHue M BKIIOYAET MAarHUTHBIE ITyCKaTeld
KM3 u KM4 cOoOTBETCTBEHHO HAKJIOHHOI'O M TOPU30HTAIBLHOIO TpaHcnopTepoB. Ko-
rja TeJaeKa HaloJHEeHa HaBO30M, CpabdaThIBaeT BECOBOE YCTPOMCTBO U Uepe3 KOHEU-
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SQ3 otkmrouaer pene Bpemenu KT1. C BbiaepxKoil BpeMeHu, He00X0IUMOi
JUISL OYUCTKH OT HaBO3a, OCTAHABJIMBAETCS CHAyalla TOPU3OHTAJIbHBIM, a 3aTeM H
HAKJIOHHBIA TPAHCIIOPTEPHI.

OnHoBpeMeHHO Tony4yaeT nutanue pene Bpemenu KT2, kotopoe ¢ OonbIei,
yeM y KT1 BbIepKKO#l BpeMEHH BKJIIO4aeT MarHuTHbIA mmyckatenab KM1. Tenexka ¢
HaBO30M JIBUKETCSA B XPaHWIMIIE, I aBTOMAaTUYECKU PA3rPYkKAETCsI U KOHEUHBIM
BeIkTIOuareneM SQI peBepcupyercs. Bos3Bpar tenexku (uKcUpyeTcs KOHEYHBIM
BbIKIIIOYaTeneM SQ2, koTopbli BKItouaeT peiie Bpemenu KT1, u mpouecc moBropsier-
Col.

Korzaa yoopka HaBo3a OyJeT OKOHYEHA, €r0 MOCTYIUICHUE B TEJIEKKY MpeKpa-
TUTCS, @ KOHEYHBIN BBIKIIOYATENb SQ3 OCTaHETCS B NPEXKHEM MOJIOKEHUH. KOHTak-
Tel KT1:3 B nenm KV 3aMKHyTCS ¢ BBIAEP:KKOM, NMPEBBILAIOMIEN MPOAOJIKATEIb-

HOCTDb IIUKJIAa pa6OTLI YCTAaHOBKH, 4 KOHTAKT KV. 1 oTkmrouur YCTAaHOBKY OT CCTH.

13.5 ABTomaTu3anusi paéoT B ITUIIEBOACTBE

[ITH1IeBOACTBO TIEPEXOANT OT MEIKHX NMTUYHUKOB K KPYIMHBIM IMHPOKOTa0a-
PUTHBIM BMeIArOMM 10 12 teicsad ntuil. OHU coaepkaTcs Ha ri1yOOKoM HeCcMeHse-
MO MOJICTUJIKE, CETYATOM U TIJIaHYaTOM HACTHIIE.

[IporpeccuBHbIE CITOCOOBI COACPKAHUSA NTHIBI M YKPEIUICHHE NTUYHHKOB
CIIOCOOCTBYET KOMITJIEKCHOW MEXaHU3aIlMi W aBTOMATHU3AI[MU BCEX MPOU3BOJICTBEH-
HBIX nporieccoB. CpeAcTBaM aBTOMATUKU MOKHO CO37aTh ONTHUMAJIbHBIA PEXUM CO-
Jep>KaHMsI ITHIIBI, TTOBBICUTH MPOTYKTHBHOCT.

Ceifuac Benmercs MPOMBINIICHHAs pa3paboTka o0pa3ioB 000pYyIOBaHUS IS
MEXaHM3allui BceX paboT B nTuYHUKaX. CIeqyIOIUM dTAllOM SBUTCSI PEIICHUE MPO-
0JIeMbl KOMITJIEKCHOW aBTOMATHU3aI[MU BCETO TIPOM3BOJICTBA, T.€. OCYIIECTBICHNE BCE-
r'O MPOU3BOJICTBEHHOTO IUKJIA 0€3 yJacTus 4ejoBeKka. TakuMm o0pa3oM, KOMITJIEKCHAS
aBTOMAaTHU3alMsl MIPUBEET K CO3/JaHUI0 ITUYHUKOB-aBTOMATOB. [[J1s1 3TOr0 aBTOMAaTH-
3UPYIOTCS OCHOBHBIEC MPOU3BOJICTBEHHBIE MPOIECCHI M OMNEpAIK: BOJOCHAOKEHUE

NTUYHUKOB Y TOEHUE TITHUII, TPUTOTOBJIEHNUE U pa3jiadya KOPMOB, cOOp, COPTUPOBKA U
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yIHaKOBKa SIUL, OXJIAXKACHUE MPOAYKLHM, yOOpKa moMeTa, JOMOIHUTEIBHOE OCBEIIE-
HU€ NITHYHHUKOB B 3UMHEE BPEMsl, OTKPBITHE U 3aKPBITHE THE3/ U JIa30B. HekoTopeie
U3 [IEPEUNCIICHHBIX MIPOLIECCOB, HAIPUMEDP BOJOCHA0KEHNE ITUYHHUKOB, B HACTOSIILIEE
BpEMs YK€ aBTOMAaTU3HpPOBaHbl. Pa3paboTaHbl U BBITYCKAIOTCS CPEICTBA aBTOMATH-
3allUU U1 BCEX THUIIOB COBPEMEHHBIX 3JIEKTPOHACOCOB UCIIOIB3YEMBIX B KHUBOTHO-
BojacTBe. Ha mnTuueBogueckux (epmax IIMPOKO HCIOJIB3YIOTCS aBTOMATHUECKHE
DJIIEKTPOBOJAOKAYKYU U aBTOIIOUIIKHU.

B 3HaunTenbHON Mepe aBTOMATU3UPOBAH MIPOLECC IIPUTOTOBIICHUS U pa3ayu
KopMOB. Jljig 3TOro paspaboTaHbl 3KCHEPUMEHTANIbHBIE KOPMOIPUTOTOBUTEIbHBIE
arperartbl U pa3JaTYuKu KOPMOB. ATperaTr COCTOUT U3 MEXaHU3MOB 3arpy3Ku KOMIIO-
HEHTOB, CMCIIMBAHUA U YBJIAKHEHUS KOPMOB U 3arpy3kd MX B KOPMOpa3JaT4MK.
Bech nukn paboT Npou3BOAUTCS aBTOMAaTUYECKUA. B MexaHM3MPOBaHHBIX HMIMPOKOTa-
OapUTHBIX NTUYHUKAX JIEHCTBYIOT CAMOXO/HbBIE KOPMOPA3JaTUUKH C IEKTPUUECKUM
npuBoJoM. Pa3natunk ¢ AByMst OyHKepamu JJIsl BJIaKHBIX MEUIAHOK U OJHUM IS CY-
XOTO JBUKETCA IO KOPUAOPY NTHYHHUKA, U IIHEKOBBIC TUTATEIN PABHOMEPHO BBICHI-
NalT KOPM B KE€JTOOKOBbIE KOPMYILIKH. YIpaBI€HHEM KOPMOpa3gaTYUKOM IOJHO-
CTBIO aBTOMAaTU3HUPOBAHO.

Curnan Ui pazgauv KOPMOB ITOJAET YaCOBOM MEXAHHU3M B COOTBETCTBUM C
3aJJaHHOU IporpaMMoin. B onpenenénnpie yachl CyTOK 3aMbBIKAOTCS KOHTAKTHI 4aco-
BOI'0 IIPOTPAMMHOI0 MEXaHW3Ma, BKJIKOYAETCS DJIEKTPOJABUraTEIb KOPMOpPa31aTuuKa,
YU OH HA4YMHAET JABUTATHCS IO PelbCaM K KOPMOIPUIOTOBUTEIBHOMY arperary i
3arpy3ku. [logoias k BecaM y 3arpy304HOr0O yCTPOMCTBA, KOPMOpAa3AaTUMK HaKUMa-
€T pblYaraM Ha KHOIIKY «CTOI» CBOETO MATHUTHOTO ITyCKaTeNsl, Ha «ITyCK» MAarHuT-
HOT'O IIyCKaTessd KOPMONPUTOTOBUTENIBHOIO arperara U OCTAHABIMBAETCS, & KOPMO-
MPUTOTOBUTENbHBIA arperar BkJtodaercs B pabory. [IpuroroBieHHbI KOpM TpaHC-
IIOPTEPAMHU 3arpy’KaeTcsi B KOPMOPA3IaTUHK.

3arpy3ka KOHTPOJHMPYETCS O BECy; CBA3aHHbBIE ¢ 0aJaHCHUPOM BECOB phlUaru
HAQXUMAIOT Ha OJIOK KHOMOK «CTOH» U «IIyCK». KOpMONpUTOTOBUTENbHBIN arperar
aBTOMAaTUYECKN OCTAaHABIIMBAETCS, IIPUTOTOBIICHHUE, U 3arPy3Ka KOPMOB B pa3faT4UK

npekpamatorcs. KopMopasaaruuk BkiIro4aeTcss B padOTy, MEIJIEHHO JBHUYKETCS IO
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KOPUAOPY NTUYHHKA HACHIIAET KOpMa B KOPMYIUKH. B KOHIIE KOpUaOpa OH pblyaroM
HaKMMAET Ha KHOIIKY «CTOIDY» M aBTOMAaTWYECKH OcTaHaBiuBaercd. Ha 3ToM nuki
MIPUTOTOBJICHUS U pa3aull KOPMOB 3aKaHUMBaeTcs. Uepe3 onpenesiecHHOE BpeMsl, 3a-
JAHHOE Ha IIIKaJIe YacOBOr'0 MPOrpaMMHOI0 MEXaHW3Ma, LUK noBTopserca. [lpume-
HSIOT TaK)K€ MEXaHUW3MPOBaHHbIE OaTapeiHble THe3/a A SULEKIAIKU C JICHTOYHBbI-
MU TpaHcnopTepamu. Siilia ¢ TpaHCIOpTEpa MOAAIOTCS HAa MPUEMHBIN CTOJ, OTKyAa
UX BPYYHYIO CHUMAIOT, COPTUPYIOT U YKJIQJIbIBAIOT B SIILIHUKH.

Jist yneTpadnoneToBoro oOMydeHUsT B NTUYHHUKE YCTAaHABIUBAIOT JIAMIIBI
DOVB - 30, KOTOpbIE BKJIIOYAKOTCS M BBIKIIOYAIOTCS aBTOMATHYECKH YACOBBIM ITPO-
rPAMMHBIM MEXaHU3MOM. J[OMOJTHUTENBHOE 3JIEKTPOJIAMIIOBOE OCBEILIEHNE UMHUTHPY-
eT OoJsiee MPOJOKUTEIBHYIO CBETOBYIO YacTh JHS, YTO MOBBIIIAET MIPOU3BOIUTEIb-
HOCTb ()epM, U OCBEIIEHUE HA HEKOTOPOE BpEMs JI0 HACTYIICHHS paccBETa B CyMep-
KH.

PeryiupoBanue npoueccoB B HHKyOaTope. B cOOTBETCTBUM € 300TEXHUYE-
CKUMH TpeOOBAHMSIMHU TEMIIEpaTypa B MHKYOaTOpax [OJKHA MOAJEPKUBATHCA Ha
ypoBHe 37,5-40,1° C, BnaxxHOCTh BO37yxa Ipu JaHHO# Temmeparype- 40-80%, cko-
pocTh aBMKEHUS Bo3ayxa-0,5-2 M/cex ¢ MakcUMabHBIM OTKJIOHeHHEM 5%. C Takoi
K€ TOYHOCTBbIO JOJDKHAa TMOJJNEPXKHUBATbC M KPAaTHOCTh  BO3JyXOOOMEHa.

Nukybatop «YHHBepcan-45» MPUTOJICH I MHKYOAIMK ULl BCEX BUIOB CEJIb-
CKOXO3SIUCTBEHHOM NTHIBl. OH MOJTHOCTBIO 3JEKTPU(PULIHUPOBAH MU ABTOMATUUYECKU
BBITIOJIHAET BCE IPOM3BOJCTBEHHBIE OMNEpaluy MO 00OrpeBy, HOpPMaJIbHOW PabOThI
MHKyOaTopa TpeOyeTcs MOCTOSIHHAs KPYTJOCYTOYHAs Mojiaya 3JIEKTPOIHEPTUH C
YCTOMYMBBIM HamNpspDKEHUEM B ceTH. lIpekpalieHne mogaun TOKAa B MUTAOLIEH CETH
MOJKET MPUHECTH K aBapUIHOMY COCTOSIHUIO, IOATOMY B MHKyOaTtope umeercs Oara-
pest MOCTOSIHHOTO TOKa JUIsl MOJJa4y 3BYKOBOI'O CUTHAJA.

[TprOopbl aBTOMATHKN ATOr0 MHKyOaTopa MO3BOJIAIOT MOJACPKUBATH B HEM
temnepatypy 37-38 © C ¢ Tounocthio £0,2° C, a OTHOCUTENIbHYIO BJIAXKHOCTh BO3/Y-
xa - 40- 75% c TouHocThiO £3%.

OOmeH Boznyxa B uHKyOatope (0T 2 10 15 00heMOB B Hac) peryaupyercs 3a-

CIIOHKaMH. /{7151 mpenoxpaHeHus OT MeperpeBa UMEeTCs CUCTeMa BO3JIYIIIHOIO OXJia-
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KIICHUSL.

Cucrema MoBopoTa JOTKOB COCTOUT U3 JIEKTPOABUTATEINSI C PEAYKTOPOM, IO-
BOPAYMBAIOUIETO JIOTKH, JBYX KOHTAaKTOPOB, PEJIE BPEMEHH M JIBYX KOHEUHBIX BbI-
Kirovaresei. JIoTku ¢ ssiamMu noBOPAYMBAKOTCS Yepe3 KAXKIbIE 2 U MO0 CUTHAILY pelie
BpeMeHHU. JIOTKH pacnosioxkeHbl ¢ YKIOHOM B 45°. TToBopoT ocyiiecTBisercs: Ha 90°,B
pe3yibTaTe OHM OKa3bIBAIOTCA MOBEPHYTHIMU Ha 45° yKe B JIPYTyIO0 CTOPOHY. YTJIbI
MOBOPOTA JIOTKOB OMNpPEAEISAETCA IOJOKEHWEM KOHIIEBBIX IEPEKII0YaTeNeH.

[Tocne ouepeaHOro CUrHala pejie BpEMEHU BKIIFOYAET OJMH U3 KOHTAKTOPOB, U
BaJl AJIEKTPOJBUTATEINS], BPAILIAACh MO YACOBOM CTpPENKE, HAYMHAET MOBOPOT JIOTKOB,
KOTOPBIN JITUTCS 10 CONPUKOCHOBEHHUS yNopa MOBOPAYMBAEMOr0 Baja C OJHUM U3
KOHEUHBIX BbIKJIOYaTenei. [Ipy pa3MbIkaHUM KOHEYHOT'O BBIKJIFOUATEIIS JIEKTPOIBU-
raTeiab OTKIIOYAETCs OT ceTH. ONHOBPEMEHHO BKIIKOYAETCA IPYrOoM KOHEYHBIA BBI-
KJIFOYaTeNb, U 4epe3 2 4, KOrjla peje BPEMEHU CHOBA 3aMBIKACT II€Mb, BAJI AJIEKTPO-
JIBUTaTelIs, BPALIAsACh MPOTUB YaCOBOU CTPEIKH, TOBOPAYMBAET JIOTKU B MPOTUBOIIO-
JIOKHYIO CTOPOHY.

C nmomoIIbt0 KHOTIOYHBIX KOHTAKTOB CUCTEMA MOBOPOTA JJOTKOB MOXKET OBbITh
nepeBe/icHa ¢ aBTOMaTUYECKOTO YIPaBJIEHUSI OT KOHTAaKTOB pejie BPEMEHU Ha Pyd-
HOE.

K MaruntHOMY nyckaTento K MarHuTHOMyY MyCKaTesto
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Pucynox 13.17 - Cxema aBTOMaTHYECKOTO PETYJIMPOBAHUS B UHKYOaTOpE:

a - TeMIepaTypsbl; 0 - BIaXXHOCTH BO3/IyXa.

Cucrema peryinvpoBaHus TeMIlepaTypbl Bo3iyxa B MHKyOaTope (puc.13.17,a)
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IpelHa3HaYeHa I aBTOMATHYECKOro IMOAJECPKUBAHUS TEMIIEpaTypbl BO3ayXa C
touHoCcThIO £0,1° C. OHa cocTouT U3 HarpeBaTeiabHbIX nemMeHToB 1H u 2H, koHTak-
topoB 1K, 2K, DK, 4K, 51eKTpOMarHWUTHBIX 3aTBOPOB  BO3QYIIHBIX
kiamadoB 1 DK, 20K, 309K, natunkoB TemnepaTypsl, KOHTakTHOro TepmMomerpa 1 TK
1 MaHOMeTpuueckoro tepmometpa (pene) 1'TM, npomexxytounsix pene 1PIT u 2PII.

[IpyHIMT AEMCTBUSI CUCTEMBI COCTOMUT B cieayromieM. [Ipu HarpeBaHun BO3-
nyxa Beie 37,5° C kontakt tepmomMerpa 1 TK Brmrouaer katymky 1 PII, mocnennss
CBOMM pPa3MBIKAIOIIMM KOHTAaKTOM OTKJIIOYAEeT KaTymku KoHTakTopoB 1K um 2K.
I'maBubie kOHTakThl 1K 1 2K, pa3MbIkasch, OTKIIOYAIOT HATPEBATEIBHBIE JIIEMEHTHI
IH u 2H. Ecnu BO3ayX NpoaosmKaeT HarpeBaThes, To npu temmeparype 37,7°. C 3a-
MBIKa€TCs KOHTAaKT MaHOMeTpru4eckoro repmomerpa 1 TM 1 aneKTpoMarHuTHBIMU
3arBopamu 1 OK-30K oTKphIBarOTCS BO3AYIIHBIE KJIANaHbl HAJl BEHTHWIISITOPAMH, I10-
JAIOUIMMH XOJIOAHBIMA BO3/IyX U3 NOMEILIEHUS B UHKYOaTop. BeHTMsiims 1 oxmnaxie-
HUE UHKY0aTopa CTaHOBATCS HUHTCHCUBHEE.

Ecnu noBellieHne TeMIepaTypbl BO3yXa BCE K€ MPOJOIHKAECTCS U IOCTUTAET
37,9° C (aBapuitHO€ COCTOSIHHE), TO 10 CHUTHAIy TepMOMeTpa 1 MoaKIiItouaeTcs mpo-
MexKyTouHOE penie 2PI1, aneKTpo3BOHOK NOAAET 3BYKOBOM CUTHAI.

PerynupoBanue BIaXHOCTH BO3/yXa B MHKyOaTope MPUHIMIIMAILHO HE OT-
JMYAETCSI OT PETYJIMPOBAHUS TEMIIEpaTypbl. Bo3IelCTBHS Ha OTKIIFOUYEHHUS JIEKTPO-
nBuratens yBiaaxHutens (puc. 13.17,0) momaroTcss OT BJIAXXHOTO KOHTAaKTHOTO WM
MaHOMETPUYECKOr0 TepMOMeETpa. BiaXHOCTh BO3Ayxa IPU HAJIWYUU COOTBETCTBY-
IOIIMX KOHTAKTOB BJIAXXHOTO KOHTAaKTHOIO U MaHOMETPHUUYECKOTO TepMoMeTpoB 2TK
u 2TM moxeT ObITh paBHa 54% nipu 29° C, 68-70% mpu 32° C.

Pa3zpabotan ps MOJyNpPOBOJHUKOBBIX HU3MEPUTEIBHBIX MPUOOPOB, KOTOPOE
MOTYT OBbITh MCIOJIb30BaHbI JJIsi KOHTPOJIA U PETYJIUPOBAHUS PEKUMA PAOOTHI UHKY-
6aropa. OHu 6omnee ymoOHBI, YeM CTEKJIsSHHbIE. TakuMu mpubopaMu - MOTYTPOBOJ-
HUKOBBIMH TEPMOYYBCTBUTEIBHBIMU cONPOTUBICHUAMH [ITC - MOXHO KOHTpOIHMpO-
BaTh JJa)K€ CKOPOCTh JABMKEHHS BO3JyXa U KpaTHOCTh Bo3ayxooOmeHa. [Ilupoko u3-
BecTHO npuMeHenne IITC st KOHTposid TeMIepaTyphl, TaK Kak C U3BMEHEHHEM €€

M3MEHAETCS UX JJIEKTPUYECKOE CONPOTHUBIICHUE. ECIM MpU HEKOTOPOM IMOCTOSTHHOMN
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temneparype okpyxkarouiei cpeasl [ITC yBIaXHUTH, TO BEIMYMHA COMPOTUBIICHUS
OyZeT 3aBUCETh OT OTHOCUTEIBHOM BIIAXXHOCTH BO3/1yXa. ITO CBOMCTBO UCIOJIb3YyET-
cst st u3Mepenus BiaaxHocTu. Ecnu IITC HarpeBaroT 0OMOTKOM, MO KOTOPO# Tpo-
IIyCKAIOT TOK, a 3aT€M O0AYBaIOT BO3AYXOM, TO €r0 TEMIIEpaTypa MOHMKAETCS, MIPHU-
4yeM TeM OO0JIbIlle, YeM BBIIIE CKOPOCTh ABUKEHHUS BO3JyXa WIIU Ta3a. ITO CBOMCTBO
MOYHO HCIIOJIB30BaTh JIJIs1 3aME€pa CKOPOCTH BO3AYIIHOIO MOTOKA MPH BEHTWISIIIUU U

KpPaTHOCTH BO31yX0O0OMEHa.

ABTOMATH3ALMs YIIPABJEHUSI MUKPOKJIUMATOM B NTHLHEBOTYECKHUX T0-
MenleHusx. TexHooruueckne 0CHOBBI peryJiMpoBaHUsA MUKPOKJIUMATA B
NTHYHHKAX

[IpobGnema ympaBieHUsT MUKPOKJIMMATOM B NTUIIEBOJICTBE BECbMa CXOJIHA C
aHAJIOTUYHOU MPOOJIEMOH B )KUBOTHOBOACTBE. OHAKO B MTUIIEBOJICTBE UMEIOTCS HE-
KOTOpbIE crnenupuIecKue OCOOSHHOCTH PEryJIUPOBAHMS YCIOBUH Cpebl, B YacT-
HOCTH TIPU BBIpAIIMBAHUU MOJIOJHSIKA U UHKYOanuu suil. MOJIOHSK NTHI], 0COOCHHO
B paHHEM BO3pacTe, HY)KIAETCSA B OCOOBIX YCIOBHAX COMEp)KaHUA. TeMmreparypa B
30HC OOWTaHHWS MOJIOAHSKA CHaudaja J0JDKHA MOJJEPKUBATHCA HA ypoBHE 34...
35 °C u mocTeneHHo, 1Mo Mepe B3pociaeHus nruil, cHmwkatbes 10 20...22 °C. Ocobbie

Tpe6OBaHI/IH MNPCABABIIAIOT TAKXKC K BJIAJKHOCTH BO3QyXa.
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Pucynox 13.18 - I'paduk perynupoBaHusi BEHTUJISIIUN B ITUYHUKE

HpI/I COACPIKAaHNHN MOJIOAHAKA OHa OOJIZKHA OBITh HECKOJIBKO BBIIIIC, YEM OJIA

B3pPOCJIOTO TIOTOJIOBbSI, a KOJIeOaHus ee orpaHuyeHbl npenenamu +2,5 %. Bo3aymHas

234



cpela NTUYHUKOB MHTEHCUBHO 3arpsi3HSETCS, U MEPEPhIBbI B BEHTWIALIMU OY€Hb CKO-
PO IPUBOJAT K THOENU MTHIL, TO3TOMY K €€ HaJEKHOCTU NPEIbABISIOT 0COObIE Tpe-
OoBaHwUsl.

Jlerom, kornma oborpeB He TpeOyeTcs, BO3AyXO0OMEH B NTUYHHKAX PEryiiu-
PYIOT B QYHKIIUU TeMIepaTypbl. PalinoHanbHBIA peKUM BEHTHIISILIMM TTUYHUKOB I10-
ka3aH Ha rpaduke (pucl3.18). Ha yyactke OA mnipu TemrepaType HHXE JOIMYyCTUMOM
MUHUMaNbHON Omin BO3AyX000MeH yMeHbIIaT 10 LQ , HCKIIOUYaromero Kucio-
ponHoe rononanue. Ha yyactke AB (Mexay MUHUMaIbHOW U HOMHUHAJIBHOW TeMIIe-
paTypoii) BO3lyX000MEH yBeIWYUBAIOT 10 HoMuHaiabHOro Leo . Ha yuactke BC Ho-
MUHaJIbHOW Temmneparypel OH coxpansercs HomMuHanmbHas BeHTWIALMA. 1Ipu moBbI-
IICHUW TEeMIIepaTyphbl CBepX HOMUHAIBHOU (ydacTok CJ/]) BEHTHIIALMS MPOTOPIHO-
HAaJIbHO €1 YBEJIMYUBAETCS 1O MAKCUMYMA.

ABTOMAaTH3aIMs YIPABICHUS BEHTUIISALNEN NTUYHUKOB
st perynupoBaHusi BO3yX000MeHa B MTUYHUKAX MCIOJIB3YIOT CTAaHIMU yIIpaBiie-
Hua HIAII-5701 1 MK-BAYVY3, ananornyHele IPUMEHSIEMBIM B YKHBOTHOBOJICTBE.
OnHako s NTUYHUKOB KoMiuieke «Kmumat — 47M» MOCTaBIAOT ¢ YCTPOWCTBOM
ynpasieHnust «Kimmartuka-1». 1lo npuHOmMmy AedcTBUS 3TO YCTPOMCTBO CXOIHO €
MK-BAY3, Ho ero ¢hyHKIIMOHATBHBIE XapaKTEPUCTUKU 3HAUUTETHHO IIHPE.

Haubonee cyiiecTBeHHbIE OTIMYUS CIEAYIOLIUE: BBEACHO PYyYHOE yIpaBie-
HUE; MPEeAyCMOTPEHA BO3MOKHOCTh YCTAHOBKM YETHIPEX NATUMKOB TEMIIEPaTyphl,
oOecreynBaIINX Bblauy nHpopmaluu 06 yCpeTHEHHON TeMIiepaType Mpu NepeHo-
C€ TeMIEPATypPHBIX MOJEN; NPETYCMOTPEH YETBHIPEXIIOIIOCHBIN MEPEKII0YATENb IS
YCTAaHOBOK TE€MIIEpaTyphl; BBEACHBI HOBbIE (DYHKIIMM CUTHAIM3ALUU «ABAPUUHOE OT-
KItoueHue» u «CpabaThIBaHUE 3aIIUTHI.
Ha pucynke 13.19 npencrapiieHa NpUHITMIIHATIBHAS DJIEKTPUYECKasi cXxeMa YCTpOM-
ctBa «Knmumatuka-1». YcTpoicTBO mpeAcTaBiIsieT cO00M TUPUCTOPHBIN PEryJsTop ¢
1 (POBOI CHCTEMOU yIpaBiIeHHsI, 00€CIICYNBAIONICH TUTABHOE N3MEHEHHE BBIXOHO-
ro HalpsOKEHUs B 3aBUCHUMOCTH OT TeMIEpaTyphl Bo3ayxa B nomemieHuu. CurHai
yrpaBieHus: POpMUPYETCS CUCTEMOU peryIupoBaHusi, OJOK-cCXemMa KOTOPOM MoKa3a-

Ha Ha pucyHke 13.20
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Curnan pazbananca BeIpaOaThIBa€TCS M3MEPUTEILHBIM MOCTOM, B TUIEUU KO-
TOPOTO BKJIIOYEH AAaT4uK 3, TepmornpeodpaszoBarens TII, pesnctop R u mepexnroda-
Tenb | uameputenbHbIX npeoOpaszoBareneil. CUrHai, yCuieHHbIH B ycunutene Y1,
CYMMUPYETCSl C CUTHAJIOM 3aJlaHusi 0a30Boro HampsbkeHust U6 Ha BXOJ€ YCHIIMTEIS
V2. Curnan Uy onipesieniieT ypOBEHb BBIXOJIHOIO HAIPSKEHUSI IPU cOaJaHCUPOBaH-

HOM U3MCPHUTCIIBHOM MOCTC, T. €. IIPpHU TCMIICPATYPC, COOTBCTCTBYIOIueﬁ BaHaHHOﬁ.
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Pucynoxk 13.19 - [IpunnunuanbHas cxema ycTpoicTa ynpasineHus «Knumartuka-1»

Henuneiinsiii anement /{1 orpannauBaeT Ha TpeOyeMOM YpPOBHE, 33]1aBa€MOM
pe3uctopoM R, MUHMMaIbHOE 3HAYEHWE BBIXOJHOTO HAIPSIKEHHUs, KOTOPOE COOT-
BETCTBYET MUHUMAJIbHOW YaCTOTE BPAILLICHNS BEHTHIATOPOB.

B pexuMe pydHOro ynpaBieHUsl BBIXOJHOE HAIPSIKEHUE YCTAHABIIMBAIOT I1e-
PEMEHHBIM pe3ucTopoM R2. BBIXOIHOW CUTHAN CHCTEMBI PETYIMPOBAHUS MOAAETCS

Ha BXOJI ITU(POBOI CUCTEMbI UMITYJIHCHO-(ha30Boro ynpasienus tupucropamu (CU-
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®VY), umeromeit Tpu kanana: /[ B, C coorBeTcTBeHHO Uncay (a3 MUTAIOUIETO HANpsi-
xenus (cm. puc. 13.20).

CwMmbicnt MeTozia (pa30BOTO yHpaBIECHUS 3aKIIIOUAETCS B 00ECIIEUEHUH PEryIupyeMon
3aJIep>KKA BO BPEMEHU MOMEHTA BKJIFOUEHHUS TUPUCTOPA MO OTHOLICHHUIO K MOMEHTY
€ro €CTECTBEHHOI'O BBIKIIIOUEHUS. MeTo peann3yercs 3a CUeT OpraHu3aluu peryim-
pyemMoro casura ¢a3 Mexy aHoJHbIM HanpsbkeHrneM Un u Hanpsbxkenuem Uv, nopa-

BAEMBIM Ha YNPABJISIOMINAN 3JIEKTPO TUPUCTOPA.
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Pucynox 13.20 - Cxema hopMupoBaHus CUTHaJA YIIPaBICHUS

ITpn sTOoM ynpasnsrommii curaan Uy JOIDKEH HMETh POPMy MMITyJIbCa C Kpy-
TBIM TIEPETHUM (PPOHTOM.

OcHoBHbie 2neMeHThl CUDY - aHajnoro-uMIiyiabCHbIN TpeoOpa3oBaTeb,
CYCTUYMKU, TEHEpaTop: YacTOThl  3aMOJHEHUS] HUMMYJIbCOB U  yYCUJIUTEIH-
pacnpenenuTeN UMITYJILCOB. AHAJIOTO-UMITYJILCHBIN MpeoOpa3oBaTelb MpecTaBIs-
eT co0oi reHepaTop, BbIpa0ATHIBAIOIINI MOCIEI0BATEIHLHOCTh UMITYJIHCOB, TIEPUOJ
CIICZIOBAaHUSI KOTOPBIX COOTBETCTBYET BEJIMUYMHE CUTHana ympasieHus (puc. 13.20).
Uucino uMIyabCOB MOJCUUTHIBAETCS, HAUMHAS C MOMEHTA, KOT/1a HaIlpsKEHUE CUH-
XPOHU3ALMH TPOXOJIUT Yepe3 HYJIb.

[Tpu uncne nmmynbcoB, paBHOM 80, UX CUET MPEKpaIIaeTCcs 10 MOMEHTA, KO-
r1a HamnpsoKeHUE CUHXPOHM3ALMM CHOBA CTAHET PaBHBIM HYIIO, a YCHUJIUTEIH-
pacnpenenuTeNH BhIpadoTaloT TpU CIBUHYTHIX MO ¢aze (Ha yroa 180°) npsMoyrois-
HBIX YNPABJISIOMNUX UMIYJbca. KaxIblii U3 3TUX UMIYJIbCOB MOAYJIUPYETCS 4acTO-
TOM, BbIpabaThIBA€MOM CIEMAIBHBIM T'€HEPATOpPOM, M MPUOOpETaeT BUJI, MOKa3aH-
HBIM Ha PUCYHKE, a 3aTEM MOCTYMAET K YCHWINTENAM, ((OPMHUPYIOLTUM YIIPABIISIONINAE

HMITYJIbCBhI, KOTOPBLIC BKIIOYAIOT COOTBCTCTBYIOHIHMC IIapbl THPHUCTOPOB B CHUJIIOBOM
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Onoke yctpoiicTBa. B cuioBoif OJ0K CTaHIIMK YOPaBIEHUS BXOIAT LIECTh THPUCTO-

poB VS1..VS6 aBromaTnueckuil Bbikitouatenb QF U 3alIuTHBIC 3JE€MEHTHI: Bapu-

ctopbl RV, 3amuimaroniue TUpUCTOPHI OT mepeHanpsbkeHui cetu; RC-menu, 3amnu-

HIAIOUIME UX OT KOMMYTAIIMOHHBIX HalpsbkeHui; konaeHcaropsl C4...C6, orpaHnyu-

BaOIIUC CKOPOCTb HApPpaCTAHUS HAIIPSKCHUS IIPHU ITOAKIIFTOUCHUHU YCTpOﬁCTBa K IIMTa-

folel cetu. B cxeme ycTpoiicTBa mpeaycMOTpeHa 3aliuTa OT 0OpaTHOro yepeaoBa-

HUs (a3 MUTaromeld CeTH U OPOCKOB HAIpPSDKCHUS MUTAHHUS B MOMEHT BKJIIOUEHUS

YCTPOMCTBA.
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Pucynok 13.21 - Cxema ¢a30Boro0 ynpaBjiaeHus TUPUCTOPOM (@) u nuarpamma ¢op-

MUPOBaHUS CUTHAJIA YIPABICHUS] TUPUCTOPOM (0)

I[JI?I BKIIFOUCHUA BECHTHUIIITOPOB B PCIKUMC MAJIBIX YIJIOBBIX CKOpOCTefI, Koraa

BBIXOJHOC HAIIPsSIKCHUC YCTPOﬁCTBa MCHbBIIC HCO6XOJII/IMOFO AJIs1 ITyCKa ABUTATCIIA,

KpaTKOBPEMCHHO YBCIMIUBAIOT C

HUI'HAJI YIIPAaBJICHUA.
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