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BBEAEHUE

OpnuM 13 Hambonee Ba)KHBIX HAINPABICHHH COBPEMEHHOTO HAaydHO-
TEXHMYECKOTO Tporpecca B MPOM3BOACTBEHHOHN cdepe SBIACTCS Pa3BUTHE
MHTEJJIEKTYalbHBIX TEXHOJOTHH. B HUX B PONM TEXHOIOTHYECKHX CPEACTB
BBICTYIAIOT HMHTEIUICKTYaJbHBIE CHCTEMBI, XapaKTEpHas 4epTa KOTOPBIX
3aKJIF0YaeTCsl B CIIOCOOHOCTH KOHTPOJIHPYEMBIM 00pa3oM pearnpoBaTh Ha
BHEIITHNE W BHYTPCHHHUE BO3/ICHCTBYS, HACTPaNBask ONPEIEICHHBIM 00pa3oM
CBOU TapaMeTphl B 3aBHCMMOCTH OT OCOOECHHOCTEH IMpOSIBICHUS 3TUX BO3-
nevictBuid. braronapst MHTEIEKTyaIu3aluyl IPOU3BOJICTBA 00ECIIEYNBACTCS
MOBBIIIEHHE NPOU3BOJUTEILHOCTH TpyJa IPHU OJHOBPEMEHHOM IIOBBIIIE-
HHUH KauecTBa U CHHKEHUH CE0ECTOMMOCTH BBIITYCKaeMOMN MPOAYKIIHH.

B mocnenHue roapl MHTEIIEKTyalbHblE TEXHOJIOTHH IIONY4YalOT BCE
OolbIlice PACHpPOCTPaHEHHE B arponpombiiuieHHOM Kommuiekce (AIIK).
ITpu sToM 3()(eKTHBHOCTH M YCIOBHS WX NPUMEHEHUsS B 3HAYUTEIHLHON
Mepe OIpEACIAITCS CIENU(UKONH MPON3BOJICTBEHHBIX MPOLECCOB B pPas-
JuuHbIX oTpacisax AIIK.

JIJst yCHenrHoro mpoABMKEHHUS MHTEIIEKTYyaIbHBIX TEXHOJIOTHI B arpo-
MIPOMBIIIUICHHYIO c(epy HEoOXOAMMO O0OECIeuuTh IMOATOTOBKY COOTBET-
CTBYIOIINX CIEHUANNCTOB. Pemennem 3amau mHTeuekryanmmsammuu AITK
JIOJDKHBI 3aHUMAThCA KOJUICKTHBBI HAYYHBIX, MHXCHEPHBIX M IPOU3BOJ-
CTBEHHBIX paOOTHHKOB, KOTOPBIE CHELUATH3UPYIOTCS, C OJHOW CTOPOHBI, B
00JIacTH arponpoOMBIIIICHHOTO IIPOU3BOACTBA, C APYroil — B o0iacTH HH-
TEJICKTYaIbHBIX TEXHUYECKIX CHCTEM.

CIIMCOK PEKOMEH/1YEMOI JINTEPATYPbI
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Jleknus 1. HHTEJUVIEKTYAJIBHBIE TEXHUYECKHWE CUCTEMBbI
N OCOBEHHOCTH UX PA3BUTHSA B /KNBOTHOBO/JICTBE

1.1. IlpeANOCHIIKH HHTEIEKTYAJU3alMH NPOU3BOJACTBA NPOAYKIHHA
sKHBOTHOBO/ICTBA

K coBpeMeHHBIM TPOM3BOJACTBEHHBIM IIpOIEcCaM MPEIbABISIOTCS Tpe-
0OBaHUS MO JOCTHXKCHHIO HAaWUOOJBIICH HEIPEPBIBHOCTH, OC30MACHOCTH,
THOKOCTU W TPOW3BOJUTEILHOCTH MPU OJHOBPEMCHHOM OOCCIICYCHUU OTI-
TUMAJILHOT'O YIPABJICHUS MPOU3BOJICTBOM, MOBBIIICHUN KaYECTBA M CHUMKE-
HUM Cce0ECTOMMOCTH BBITYCKAEMOW MPOAYKIHH. JTH TPeOOBaHUS MOTYT
OBITh YCICUIHO BBITOJHECHBI MPU COOTBETCTBYIOIIEM COBEPIICHCTBOBAHHUU
MIPOU3BOJICTBEHHBIX MPOIIECCOB B XOJIe UX Pa3BUTHs MyTeM Bce OoJiee moJ-
HOW 3aMeHBI TPy/a YelIOBeKa MAIIMHHBIM TPYIOM.

TpaauuroHHO OCHOBHBEIMH (POPMaMH TaKOTO Pa3BUTHS IIPOU3BOACTBEH-
HBIX TIPOIIECCOB, XapaKTCPUIYIOIIUMICS Pa3HOU CTETICHBIO YYACTHA B HHUX
Pa3IHYHBIX BHJOB TEXHUICCKUX CPEACTB, SBISAIOTCS MEXaHHU3AINs, aBTOMA-
TH3alMs M KOMIbIOTEpHU3alus npousBoicTBa. B mocnennue 10-20 ner,
HapsIy C YKa3aHHBIMU (hOpMaMH Pa3BUTH IPOU3BOCTBEHHBIX IPOILIECCOB,
Bce OoJiblliee PacpOCTPAHCHUE MMOJyYaeT eie oaHa (HopMa — HHTEIUICKTY-
anu3anysl MPOU3BOJICTBA, KOTOpas CETOAHS CTAHOBUTCS CTPATErHUECKUM
HamnpaBJICHHEM HAayYHO-TEXHHUYECKOTO Tporpecca JUisl IpeanpusITHii 601b-
IIMHCTBA OTPaciIel SKOHOMHKH.

ABTOMAaTH3aIUIO TPOU3BOJICTBA MPHUHATO PAaCCMaTPHUBATh KaK BBICIITYIO
CTaIUI0 €ro MEXaHW3aIlMH, a KOMIBIOTEPH3AIHI0 MPOM3BOJICTBA — Kak
BEICITYIO CTaJUIO €ro aBToMaru3anui. COOTBETCTBEHHO, WHTEIUICKTYalIH-
3alUI0 MPOU3BOJICTBA CIEAYET pacCMaTPUBATh KaK BBHICHIYIO CTAaJUI0 €ro
KOMIBIOTECPH3AIIHH.

Bce ykazanHbIe ()OpMBI pa3BUTHS MPOU3BOACTBEHHBIX MPOILIECCOB HAXO-
JIATCSl B TECHOW B3aMMOCBSI3H, NONOJHSS Ipyr Apyra. B cBoro ouepenp, Bce
OHHM CaMH HAaXOHATCS B COCTOSHHM TIOCTOSIHHOTO Pa3BUTHs, OOHOBJICHHS,
COBEPIIEHCTBOBAHM. [IpM 3TOM pa3BUTHE MEXaHHM3AIMH TPOU3BOJICTBA
CO3/1aeT MPEATIOCHIIKA IS PA3BUTHS €0 aBTOMAaTH3aIluH, pa3BUTHE MeXa-
HU3AIUHA U aBTOMATH3AIMH IMPOU3BOACTBA CO3JAeT MPEANOCHUIKH IS pa3-
BHUTHS €T0 KOMITBIOTEpU3AlNU M, HAKOHEIl, Pa3BUTHE MEXaHHW3alluH, aBTO-
MaTH3all{ U KOMIIBIOTEPU3AIMH IPOU3BOCTBA CO3AET MPEIIOChUIKH IS
Pa3BUTHSI €r0 MHTEIUICKTYAIH3allHH.

MexaHuzarusi IpOU3BOACTBA — ITO MOJIEPHHU3AIIMS IPOU3BOJACTBA IMyTeEM
3aMEHBI PYYHBIX CPENCTB Tpyda (MHCTPYMEHTOB) MaIllMHAMH, 0OeCIIeYrBa-
IOIIMMU BBITIOTHEHUE TEXHOJIOTHYCCKUX OICPAIUil; IPU 3TOM PYUHOH TPy
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HCTIONB3YETCS AJIsl yIPABICHUS MalIMHAMU, UX PETYIUPOBAHUS U HAJAIKH,
a TaKKe Ha Te€X HEeTPYIOEMKHX TEXHOIOTMYECKHUX ONepalisIX, MeXaHU3alus
KOTOPBIX 9KOHOMHUYECKH HELeJIecoo0pa3Ha.

K TexHHueckum cpeacTBaM MEXaHM3alUU IIPOU3BOJCTBA OTHOCSTCS pa-
60o4ne MaIIMHBI, COBEPINAIONINE ONPEACICHHbIC TEXHOJOTHYECKHE OIlepa-
MU B NIPOU3BOJACTBEHHOM IIpOLIECCE, a TaKXKe JPyrHe MalluHbI UIN MeXa-
HHU3MBI, HETIOCPEICTBEHHO HE YYacTBYIOUIWE B 3THX ONEpamnusiX, HO HEOO-
XOJMMBIE U TOTO, YTOOBI AAaHHBIA MPOIECC MOI' BOOOIIE COBEPINATHCS
(HanpuMep, BEHTUIISIIIMOHHBIE YCTAHOBKH).

B 3aBuCHMOCTH OT CTENEHH OCHAIIEHHs IPOU3BOJCTBEHHBIX MPOIIECCOB
TEXHHYECKHMH CPEICTBAMH M pojJia paboT pa3iNyaroT YaCTUYHYIO U KOM-
IUIEKCHYI0 MEXaHM3alWI0 Npou3BojacTBa. [Ipy yacTHUHOM MeXaHU3alUU
MEXaHU3UPYIOTCA OTHAENbHBIE TEXHOJOTHYECKUE ONEpald WM BHIBI pa-
00T, KaKk TpaBUIIO, HAaHOOJIee TPYAOCMKHE, TIPH COXPAHCHUH 3HAYUTEILHON
JIOJM PYYHOTO TPYyZAa, OCOOEHHO TPH BETEPHHAPHOM OOCTY)XKHBAaHUHU >KH-
BOTHBIX. boJiee BBICOKOH CTYIEHBIO SBISETCS KOMIUIEKCHAs MeXaHH3alus,
IIPU KOTOPOH PYYHOH TPYA 3aMEHSETCS MAllMHHBIM OOBIYHO Ha BCEX OC-
HOBHBIX TEXHOJIOTHYECKHX ormepanusax. KoMmIekcHas MexaHHM3alus OcCy-
IIECTBISIETCSI HA OCHOBE PAIlMOHAIBGHOTO BBHIOOpa MalIvH, pabOTaromUX BO
B3aMMHO COTJIACOBAaHHBIX PEXHMMaX, YBA3aHHBIX IO MPOU3BOAUTEIBHOCTH U
o0ecrieunBaONINX HaWIydllee BHIOJHEHHE 33JaHHBIX TEXHOJIOTHYECKHX
onepauui. PyuyHoil Tpyl IpH KOMIIIEKCHOM MEXaHU3allUd MOXET COXpa-
HATBCSI HA OTJENIbHBIX HETPYNOEMKHX OIepalMsaX, MeXaHH3alHs KOTOPBIX
HE MMeEeT CYIIECTBEHHOTO 3HAYEHHS I OOJIErYeHHs TPya WIM SKOHOMH-
YeCKH HelesecooOpa3Ha. 3a 4YelOBEKOM OCTAalOTCS (PyHKIMH KOHTPONS U
YIpaBJIE€HUs IPOU3BOACTBEHHBIM IPOLIECCOM.

KommnekcHass MexaHu3anusl NpenonpeneiseT BO3MOXKHOCTh NPHMEHe-
HUSI TIOTOYHBIX METOJIOB MPOU3BOJCTBA NMPOAYKIMHU, CIHOCOOCTBYET MOBBI-
IICHUIO €€ KauecTBa, 00EeCleUYnBaeT COXPAHEHHE OJHOPOJHOCTH, CTEHECHU
TOYHOCTH M IOCTOSIHCTBO 3aJaHHBIX NapaMeTpoB. [lanpHeliee pasBUTHE
MEXaHM3alMK TPOM3BOACTBA HANPABIEHO Ha MaKCUMaJbHYIO MHTEHCU(]H-
KallUl0 MPOMU3BOJCTBEHHBIX IPOLECCOB, COKPALIEHHE TEXHOJIOIMYECKOrO
LIMKJIa, BHICBOOOXIEHHE paboueil CHIIbI, OCYIIECTBIEHHE KOMIUIEKCHOM
MEXaHM3aIMd B HanbOoJjiee TPYNOEMKHX OTpPAacisX HMPOWU3BOJICTBA HMPOIYK-
UM KUBOTHOBOJCTBA.

ABTOMaTH3anys MPOU3BOJCTBA — 3TO MOJAEPHU3ALUS TPOU3BOJCTBA,
IPU KOTOPOH BBITIOJIHEHHWE TEXHOJOTHYECKUX OIEpaLiii oOecrieunBaeTcs ¢
MOMOIIBIO CPEJICTB aBTOMATUKU 0€3 HETIOCPEICTBEHHOI'O Y4acTHs YellOBe-
Ka; IPU 3TOM YIpaBJICHUE MallMHAMU, UX PETYIUPOBAHHE U HANaJIKa OCY-
HIECTBIISIIOTCA aBTOMaTHYECKH.



ITonHOTa aBTOMATH3aLUK BCETO MPOW3BOJACTBEHHOTO MPOLECCA XKHUBOT-
HOBOJUECKOTO MPEANpUATHS ONpeJeseTcd ypoOBHEM aBTOMaTH3aluU. Bel-
JIEJIAIOT CIEAYIOINE YPOBHU aBTOMATU3AIMH:

— Hynegoll — ydacTue 4eJoBeKa MCKIIIoYaeTcs B Xoje paboyero mukia
MAaIlMHBl WK 000pYAOBaHUs, T. €., 10 CYyTH, HYJEBOH YpOBEHb aBTOMAaTH-
3allUU — 3TO MEXaHU3aIUs;

— nepevlli — aBTOMaTU3UPOBAHO BBINOJHEHHE OTJCIBHBIX TEXHOJIOTHYE-
CKHX Omepanuil (CHATHE IOWIBHBIX CTaKaHOB, BKJIIOYCHHE OCBEILCHHS,
yOOpKa HaBO3a CKPETePHBIM 000PyIOBAHUEM H T. I1.);

— 6Mopoll — aBTOMaTU3UPOBAHO BBITIOJIHEHNE OTAEIBHBIX TEXHOJIOTHYE-
CKHX IIPOIIECCOB (MOAEep KaHNEe MapaMeTPOB MUKPOKINMATa, BOZOCHA0XKe-
HHE ¥ aBTOIIOCHNE KUBOTHBIX);

— mpemuil — aBTOMAaTHU3alMs YNPaBJICHUS TEXHOJOTMYECKUMH MpoIlec-
camH.

Haunbonee nporpeccuBHbIC HalpaBIeHUs aBTOMAaTU3aLUU IPOU3BOJICTBA
CBSI3aHbl C PUMEHEHUEM TEXHOJOTHYECKOr0 00OpYAOBAHUS C MPOTpaMM-
HBIM YIIPaBJICHHEM, POOOTHU3NPOBAHHBIX TEXHOIOTMYECKHX KOMIUIEKCOB U
THOKHX ITPOU3BOJICTBEHHBIX CHCTEM.

TexHosornyeckoe 060pyI0BaHKUE € MPOTPaMMHBIM YIPaBICHHEM Hpe/-
CTaBisieT co00i aBTOMAT (IIOJyaBTOMAT), TIOJABM)KHBIC OPTaHbl KOTOPOTO
COBEpLIAIOT Pabodne M BCIIOMOTATENbHBIC JBM)KEHHS aBTOMATHYECKH IIO
3apaHee yCTaHOBJIEHHOH KOMITBIOTEPHOH yNpaBiIsIoNIel mporpaMme.

PobGoTtm3upoBanusiit TexHomorudeckuii komrwieke (PTK) mpencraBmser
c000l COBOKYNMHOCTh aBTOMAaTHYECKH JEHCTBYIOIIUX TEXHOJIOTHYECKUX
MAaIlliH, B TOM YHCJE PEATM3YIOINX BCIO TEXHOJIOTHIO ITPOM3BOJICTBA 32
UCKJTFOYeHNeM (YHKIWH YIpaBIEHUS U KOHTPOJIS, OCYIIECTBIIEMBIX Yelo-
BEKOM.

C pa3BuTHEM IPOTPAMMHO-YIIPABIAEMOT0 TEXHOJIOTHYECKOTO 000pyH0-
Bauuad u PTK mosBHIMCH HOBBIE OpraHU3aIMOHHO-TEXHUYECKUE (OPMBI
HCTIONIb30BaHMs aBTOMAaTU3UPOBAHHOTO 000pYIOBaHUS — I'MOKHE ITPOU3BOA-
crBenHble cuctemsl (I'TIC), npeacTasistomue co00ii aBTOMaTH3UPOBaHHBIC
MIPOU3BOJCTBEHHBIE CUCTEMBI, B KOTOPBIX Ha OCHOBE COOTBETCTBYIOLIMX
TEXHUYECKHUX CPEJCTB M OPraHU3allMOHHBIX PELICHHH 00ecreunBacTCcsl BO3-
MOJKHOCTh OIEPAaTUBHON MepeHaNaJki Ha BBITYCK HOBOI MPOAYKIUH B JI0-
BOJIBHO HMIMPOKHX TIpeJieNiaX €€ HOMEHKIIATYPhI U XapaKTepUCTHUK.

Kommsrorepusarus mpou3BOICTBAa — 3TO MOJCPHU3AIMS PONU3BOJICTBA,
OCHOBaHHAs Ha MIMPOKOM NPUMEHEHHH KOMIBIOTEPHON TEXHUKH, C ITOMO-
IIBI0 KOTOPOH 00€ecTIeunBaeTCs BHIIOHEHNE TEXHOJIOTHUYECKHUX TIPOIIECCOB,
a TaK)K€ OPraHN3alMOHHO-3KOHOMHYIECKOE YIPABICHHIE IIPOU3BOJCTBOM.



C KOMIBIOTEpHU3aLnel TPOM3BOACTBA TECHO CBsI3aHA €r0 MH(POPMATH3a-
LUsI — MPOLIECC aKTUBHOTO (JOPMHUPOBAHMS U KPYIMHOMACIITAOHOTO MCHOJIb-
30BaHUs MH()OPMALMOHHEIX PECYpCOB B NMPOM3BOJCTBEHHOH cdepe Ha oc-
HOBE IIMPOKOTO PaclpoCTpaHEHUs] WHPOPMAIMOHHBIX TEXHOJIOTHH, Mpea-
CTaBJISIIOLIMX cOOOW COBOKYMHOCTH METOJOB cOOpa, XpaHeHHs, 00paboTKu
U nepesiaud MHPOPMAIMU C MOMOILBI0 KOMITBIOTEPHBIX U TEJIEKOMMYHHKa-
LUOHHBIX CPEJICTB.

WNudopmarnzanmss TEXHOIOTHYECKUX IPOIECCOB OCYIIECTBIACTCA II0
CJICAYIOLINM HaIPaBICHHSIM:

— uHpOPMATH3aK KOHTPONIS W YIPABICHUS OTACIHHBIMH TEXHOJIOTH-
YECKUMH OTEPAlMsIMH ITyTEeM OCHAIIEHHS TEXHOJOTHYECKOTO 000pymoBa-
HUSI KOMIUIEKCOM TIPHOOPOB U IaTUYUKOB;

— CO3J]aHME TAKEeTOB MNPHUKIATHBIX MPOTpaMM IS CIEHUAIUCTOB IS
peleHus OTCNIbHBIX TEXHOJIOTHUECKUX 3aay;

— pa3paboTka KOMIBIOTEPHBIX TEXHOJOTHH YIPaBICHUS TPOU3BOI-
CTBEHHBIM IIPOIIECCOM B IIEJIOM.

WHuTemiexTyanu3anys NPOU3BOACTBA — 3TO MOJEPHHU3AIUS MPOHU3BOJ-
CTBa, MPU KOTOPOl BBHIIOJHEHNE TEXHOJIOTHUYECKUX TPOILIECCOB M OpraHu3a-
IIMOHHO-?KOHOMHYECKOE YIPaBJICHAE IPOWU3BOJCTBOM OCHOBBIBAIOTCS HA
IIMPOKOM NPUMEHEHUH HHTEIUIEKTYaJIbHBIX CHCTEM.

1.2. O6masi XapaKTepUCTUKA UHTEJUIEKTYAJIbHbBIX
TeXHHYeCKHX CHCTEeM

B camom obmiem cMblcie MoJ TeXHOJIOTHeH MOHUMaeTcs yrpasisieMast
YEJIOBEKOM COBOKYITHOCTH IIPOIIECCOB IIEIEHANPABICHHOTO, C 33JaHHBIMU
TpeOOBaHMSIMH M3MEHEHUS pa3luYHbIX (OopM BeliecTBa, SHEPIuu U HHPOP-
Manuu. [Ipu 3ToM 1oJ ImpomeccoM MOHMMAETCsl COBOKYITHOCTh MOCIIEI0BA-
TEJIBHBIX JACHCTBUH ISl TOCTHIKEHUS! ONPEEJICHHOTO pe3yibTaTra B KaKoii-
mbo cdepe denoBeueckoil nesrensHOcTH. [lockonbKy moboe neicTBue
OCYIIECTBIISIETCS C TIOMOIIIBIO COOTBETCTBYIOIINX CPENICTB, TO O TEXHOJIO-
rHel cieayeT MOHWMAaTh COBOKYITHOCTH ITPOIIECCOB IEJICHAIPABICHHOTO
W3MEHEHHs Pa3INYHBIX ()OPM BEIIECTBA, YHEPTUH W MH()OPMAITHH, a TaKKe
CPEACTB OCYIIECTBIECHHS 3TUX IPOLECCOB.

TexHoOrMM OOBIYHO PACCMATPHUBAIOT B CBSI3M C KOHKPETHOH desioBetde-
CKOM JIesITeNbHOCThI0. B cooTBeTCTBUY € pa3nuuHbBIME cdepaMu 3TOH nes-
TEJIFHOCTHU CYIIECTBYIOT Pa3jIMYHbIe BUIBI TexHOJOTHH. Tak, B cepe oOpa-
30BaHUSl MCIIOJB3YIOTCS 00pa30oBaTeNbHbIE TEXHOJOTMH — YIIPaBIsieMble
COBOKYITHOCTH TIPOLECCOB U CPEACTB MPENOAAaBaHUSI U YCBOCHUS 3HAHUIL; B
chepe MHPOpPMATHKH — HH(OPMALMOHHBIE TEXHOJIOTHH — YIIPaBJsieMble
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COBOKYITHOCTH TPOIIECCOB W CPEICTB MOKCKa, cOopa, XpaHeHHs, 00pabOTKH,
NIPE0CTaBIICHHs, PACIPOCTPAHEHUSI HHPOPMAIIHH U T. 1.

B cdepe mpousBoacTBa HCHOIB3YIOTCS, COOTBETCTBEHHO, IMPOM3BOJ-
CTBEHHbIE TEXHOJOTHUM — YIpaBIseMble COBOKYIHOCTH IIPOLIECCOB U
CPEACTB MPOM3BOJICTBA KaKON-THOO MPOAYKIMU. BakHeHIIMMI KOMIIOHEH-
TaMHU TPOU3BOACTBEHHON TEXHOJIOTUU SIBIISIOTCS TEXHOJIOTMYECKUN TMpo-
necc (MOCNEeIOBATEIbHOCTh HAMPABICHHBIX HA CO3MaHHE OIpPEACICHHOM
TMPOAYKIINH TEXHOJOTHICCKUX OIepannii) M TEXHOJOTHYECKHE CPEICTBa
(MamMHbI, TPUCITIOCOOIICHASI X HHCTPYMEHTHI, CITYXKaIllne IS BBIMTOJHEHUS
OTJENFHBIX TEXHOJIOTHYECKUX OTIepaliii MM TEXHOJOTHYECKOTO TpoIiecca
B IICJTOM).

Oco0oif pa3HOBHIHOCTHIO TPOM3BOACTBEHHBIX TEXHOJOTHH SBIIIOTCS
UHTEJUIEKTyaJIbHbIE IPOU3BOICTBEHHbBIE TEXHONOTHU. B HUX B poiu TexHO-
JIOTHYECKUX CPEACTB BBICTYNAIOT HHTEIJICKTYaJIbHBIE CUCTEMBI.

CoBpeMeHHOE MOHITHE WHTEIUICKTYaJbHBIX CHCTEM COPMHPOBAIOCH B
npoLecce pa3BUTUS TEOPETHYECKUX OCHOB KHOEPHETHKH, TEOPHUHU YIIpaBie-
HUsI, TEOPHU AJITOPUTMOB, COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHI U
0000IIIeHNsT HAKOIUICHHBIX HAYYHBIX 3HAHUM B 00JaCTH HMCKYCCTBEHHOI'O
uHTEIUIeKkTa. JIo CHX TOp HEeT €AWHOTO OOIIEHPHU3HAHHOTO OMNpEHeTICHHUS
HMHTEIUICKTYyalIbHOH CHCTEMBI (KaK, BIIPOYEM, M UCKYCCTBEHHOTO MHTEIUICK-
Ta). B HavanpHBIA TIepHON pPa3BUTHA WCKYCCTBEHHOTO HHTEIUICKTA
(B 1960-x TT.) MOJ MHTEIICKTYaIbHBIMUA CHCTEMAaMH TTOHUMAII aBTOMATHU-
YeCKHe CUCTEMBI, CIIOCOOHBIC pPemaTh 33aJaud, TPAJUIIMOHHO OTHOCHUMEBIE K
ctepe meATENFHOCTH YelloBeKa (pacro3HAaBaHUE BU3YaIbHBIX U 3BYKOBBIX
00pa3oB, urpa B IIaxXMaThl, TOKa3aTeIbCTBO TEOPEM U T. A.). 3aTeM K HH-
TEJUIEKTYaIbHBIM CHCTEMaM CTalld OTHOCHTH CHCTEMBI, MOJICIUPYIOIINE Ha
KOMIBIOTepe paboTy KIETOK MoO3ra W MBIIUICHHA 4YenoBeka. [lo3xke,
B 1980-X TT., HHTEIIEKTyaIbHBIMH CUCTEMAMH CTAJIA CYUTATh KOMITBIOTEP-
HBIE CHCTEMBI, CIIOCOOHBIC BECTH OCMBICIICHHBIH IHAJOr C YEIOBEKOM M
YCHIIMBATh UHTEIUICKTYaIbHYIO JIEATEIHHOCTh YEJIOBEKa B Pa3IMYHBIX Ce-
pax. B HacTos1ee BpeMsi HHTEIUIEKTyalbHbIE CUCTEMBI OTPAXKAOT BHICOKHUI
YPOBEHb Pa3BUTHSI COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHH M Ipea-
CTaBJISIOT OOLIMPHYIO 00JIaCTh MPOBEICHUS TEOPETHYECKUX UCCIEIOBaHNUI
U IPaKTHUECKOTO (KOMMEPUECKOr0) UCIOIb30BAHUS UX PE3yJIbTaTOB.

B oOmem ciydae cucTeMoll Ha3bIBAaIOT COBOKYITHOCTH B3aWMOCBSI3aH-
HBIX DJIEMEHTOB, IIPEIHA3HAYCHHYIO JJIST TOCTIDKEHUS OTPEIeIeHHON IeH.
[To BuAy STHX D3JIEMEHTOB Pa3lIMYalOT TEXHUYECKHE W MPOTPAaMMHEBIC CH-
crempl. [lepBple TmpencTaBIAIOT CcO0OW COBOKYNHOCTH TEXHHYECKHX
YCTPOWCTB, BTOPBIE — COBOKYITHOCTH KOMNBIOTEPHBIX mporpamm. U Te,



U IpyTHe CIOCOOHBI pemaTh 3afadd Pa3IudHOTO YPOBHS CIOKHOCTH, U3
KOTOPBIX HanOoJIee CI0KHBIMH SBIISIFOTCSI HHTEIUIEKTYalIbHbIE (TBOPYECKHE)
3aga4d. COOTBETCTBEHHO, T10J HMHTEIUICKTYaJbHBIMH CHUCTEMaMH CIIEIyeT
MOHMMATh TEXHUYECKHE WM MPOTrPaMMHBIE CUCTEMBI, CIIOCOOHBIE pellaTh
MHTEJJIEKTyaJ bHbIE 3a/1a4H B ONIPEAEICHHOMN IPpeAMETHON 00IacTH.

Bcesikast cucremMa HaXoUTCS B IOCTOSIHHOM B3aUMOZEHCTBUY C BHEITHEH
Cpenoii, KoTopas MPEACTaBIsiET COOOH COBOKYIMHOCTh HEKOTOPBIX O0BEK-
TOB. DTO B3aMMOJACHCTBHE TPOSBIACTCS B TOM, YTO W3MECHEHHE CBOMCTB
00BEKTOB BIMSAECT HAa MOBEACHUE CHCTEMBI U, C JPYrOd CTOPOHBI, CBOHCTBA
00BEKTOB M3MEHSIOTCS B PE3yNbTaTe IOBEICHUS CHCTEMBI. XapaKTEepHOH
0COOCHHOCTBIO MHTEIUIEKTYAIbHBIX CHCTEM SIBISIETCSI UX CIIOCOOHOCTB pea-
THpOBaTh HA W3MEHEHHS, IIPOHMCXOJIINE BO BHEIIHEH cpelie, HaCcTpauBas
OIpeeTICHHBIM 00pa3oM CBOM MapaMeTpbl B 3aBUCHMOCTH OT COCTOSHHUS
BHEILIHEH cpefibl.

CyIlIeCTByIOT PA3INYHBIC BUABI MHTCIJUICKTYAJbHBIX CHUCTEM, KOTOPLIC
XapaKTepU3YyIOTCs MPHUCYLIIMMU UM CTPYKTYPHBIMH U ()YHKIHMOHAJIbHBIMU
ocobeHHOCTsIMH, chepamu npumeHeHus. Co3qaHue HHTEIUICKTYaTbHBIX
CHCTEM B CYIIECTBEHHOW Mepe CBSI3aHO C Pa3BUTHEM HMH(POPMAaTHKH, YTO
MIPUBEJIO K PaclpoCTPaHEHUIO Pa3HOOOPa3HbIX WHTEIUIEKTYalbHBIX HH(OP-
MalnoHHBIX cucteM. Oco0oil pa3HOBUAHOCTBHIO HHTEIUIEKTYAIBHBIX CH-
CTEM, HMCIOJIb3YEMBIX B IPOM3BOJCTBEHHON cepe, SBIAIOTCS aaalTHBHBIC
cucreMbl. Pa3BuTre poOOTOTEXHUKH NMPUBEIIO K CO3JJAHUIO MHTEIUIEKTYyalb-
HBIX POOOTH3MPOBaHHBIX cucteM. llIMpokoMy pacmpocTpaHEHHIO WHTEN-
JIEKTyaJbHBIX CHCTEM B Pa3HBIX OOJACTSIX IMPOM3BOJICTBEHHOH AEATEIHHO-
CTH, BKJIIOYas arpapHyl HHIYCTPHIO, CIIOCOOCTBYET HCIOJIb30BaHUE Oec-
IIPOBOAHBIX CECHCOPHBLIX CUCTEM, B YaCTHOCTH, 6eCHpOB0}IHBIX CCHCOPHBIX
ceTel M CHCTEM PaauoYacTOTHOW HASHTH(HKAIUU. 3HAUWTENbHAs POJb B
pacnpoCTpaHCHNHU MHTCIUICKTYAJIBHBIX CUCTEM OTBOAUTCA CPEACTBAM HaBU-
TalyH, B IEPBYIO 0YEPEb, CITyTHUKOBBIM HaBUTAIIMOHHBIM CHCTEMAaM.

HHTennekTyajlbHble afanTHBHbIE cHCTeMbl. C ITOMOIIBIO aJaNTHB-
HBIX (CaMONPHUCIIOCA0IMBAIOIINXCS) CUCTEM MOXHO CYLIECTBEHHO H3Me-
HATH XapakTep yIpaBJIeHUS aBTOMAaTH3UPOBAaHHBIM IIPOU3BOJICTBOM, AEaTh
€ro B HAaMBBICILICH CTENEHH aBTOHOMHBIM M aJlaliTUPYEMbIM B OTJIMYHE OT
OOBIYHOTO YNpPAaBJIEHUSI MOCPEJACTBOM KOMIBIOTEPHOI'O KOMILIEKCAa, KOTO-
phlit 0OpabaTbiBaeT MH(OpPMALIUIO MO 3apaHee U3BECTHBIM 3aKOHAM M ajiro-
pUTMaM. AJANTHBHBIE CHCTEMBI CIIOCOOHBI COXPaHATh PabOTOCIIOCOOHOCTD
B YCJIOBHSX HETIPEIBUICHHOTO H3MEHEHUS CBONCTB yNPaBISIEMOI0 OOBEKTA,
LN YIPaBICHUS WM yCIOBUH BHEUIHEH Cpelbl IOCPEICTBOM CMEHBI all-
TOPUTMOB CBOETO (HYHKIIMOHHPOBAHHUS WIIH MOWCKA ONTUMAIBHBIX COCTOS-



uui. ITo cnocobam amanTanyy OHM pa3lesioTCA Ha CAMOHACTPAaNBAIOIIe-
Cs1, CaMOOOYUarOIIMecs: U CAMOOPTaHU3YIOIUECS CHCTEMBI.

B camoHacTpauBaromuxcsi cucteMax NpucrnocoOiIeHHe K CIlyyaiHO M3-
MEHSIIOIIMMCSI YCJIOBUSIM O0OECIeunBaeTCsl aBTOMAaTHYECKUM ITIOMCKOM OII-
TUMaJIbHOX HACTPONKM MM aBTOMAaTHYECKUM H3MEHEHHEM IIapaMeTpoB
HAcTPOUKHU (B pe3yibTaTe KOHTPOJIMPYEMBIH MOKa3aTellb KauecTBa YIpaB-
JICHUS MOJIEP’KUBACTCA B 3aaHHBIX NIpeJeNax).

B mo6oit mpyroil aBTOMaTHYECKOW CHCTEME YIPABJICHUWS, HE SBIIIO-
nielcsi CaMOHACTPaUBAOLIEICs, IMEIOTCS TTapaMeTPhl, KOTOPBIE BIUSIOT Ha
YCTOWYHMBOCTb M KAU€CTBO MPOILIECCOB YIPABICHUS U MOTYT OBITh H3MEHEHBI
IIPH HACTPOMKE CUCTEMBI. ECii ke 3TH mapaMeTphl OCTAlOTCSl HEU3MEHHBI-
MU, a yCIOBHA (PYHKIMOHHPOBAHMS (XapaKTEPUCTHKH YIPABISIEMOTO 00b-
€KTa, BO3MYIIAOIINE BO3ACUCTBHUS) CYIIECTBEHHO U3MEHSIOTCS, TO MIPOLIECC
YIPAaBIEHUS MOKET yXyAIIUThCS, CTaTh HEYCTONYUBBIM. Py4Has HacTpolika
CHCTEMBI He Bcerja yao0Ha u, Oonee TOro, He BCerja BO3MOXKHA. Mcnoub-
30BaHME B TAaKHUX CIIydyasX CaMOHACTPAMBAIOIIUXCS CHUCTEM SBISETCA Kak
TEXHUYECKH, TAK U SKOHOMUYECKH 11eJIeCO00Pa3HBIM U, KPOME TOT0, MOXKET
OKa3aTbCsl SIMHCTBEHHBIM CIIOCOOOM OO0ECIEUeHHS HAJEkKHOIO YyIpaBlle-
HUSL.

VYnpasneHue mpou3BOJICTBOM HAa OCHOBE NPUMEHEHHs CaMOHACTpauBa-
IOIINXCSl CHCTEM T03BOJISIET ONTHMHU3HPOBATH PEXUMBI ()yHKIIMOHUPOBAHUS
YIpaBIsIeMBIX 00BEKTOB, o0Jeryaer 3aaqy yHU(HUKAIUN CHCTEM yIpaBJiie-
HUSI, COKpAIIaeT BpeMs Ha UCIBITAHUS M HaJaJKy, CHI)KAeT TEXHOJIOTMYe-
ckue TpeOOBaHMS Ha M3TOTOBJEHHE YCTPOMCTB YHpaBJICHHS, OCBOOOXKIAET
00CITy>KMBaIOIINI IEPCOHAN OT TPYIOSMKHX ONEepPaIii HACTPOUKH.

B camooOy9aromuxcsi cucteMax ajaropuT™M (yHKIHOHHPOBAHUS BbIpa-
0aTBIBaETCSI M COBEPIICHCTBYETCS B IpOIlecce CaMOOOyUeHHs, KOTOPBIH
CBOJIUTCS K «IIpobam» u «omrrnOkam». [Ipu 3ToM crcTema BBITOTHSET MPO0-
HBIE U3MEHEHHsI aNrOpUTMa U OJHOBPEMEHHO KOHTPOJHUPYET PE3yNbTaThl
9TUX U3MeHeHUH. Eciii pe3ynbTaTel OKa3pIBalOTCS OJIArONpPHUATHBIMU C TOU-
KM 3peHHs Lelei ynpaBleHUs, TO U3MEHEHHs MPOAOIDKAITCA B TOM K€
HAMpaBJIECHUHU [0 JOCTMXKEHUS HAWIYUIINX Pe3yJIbTaTOB WU XK€ O Hadaia
YXYJIIEHUS IPoLecca yIpaBICHUsL.

B camoopraHusyromuxcst cucteMax IpUcIoco0JIeHHE K M3MEHSFOLTHMCS
YCIIOBUSIM MJIM ONTHMM3ALHUS MPOLECCOB YIPABIEHUS JOCTUTaeTcsa U3MEHe-
HHUEM CTPYKTYpBI CUCTEMBI YIIPABJICHUS, B YACTHOCTH, BKIFOYEHHEM WIIN BBI-
KIIIOYEHHEM OTENBHBIX MOACHUCTEM, Ka4eCTBEHHBIM H3MEHEHHEM AJrOPUT-
MOB YIpAaBJIEHHs, CBA3EH MEXIY MOACHUCTEMAaMHU U CXEMBI UX MOMTYMHEHUS
UT. [
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HNHTeNIeKTyalIbHbIE POOOTH3MPOBaHHbIE CHUCTeMbl. B mociennue
TOJIBI HHTEIICKTYAIbHBIE CHCTEMBI aKTUBHO BHENIPSIFOTCSA B POOOTOTEXHUKY.
B cBs3M ¢ 3TUM MPUHATO Pa3INYaTh TPH ITAna B Pa3BUTUH POOOTOB:

1) co3manue mporpaMMHbBIX pOOOTOB — PabOTAIOT MO KECTKO 3aJaHHOM
porpaMmmMe JIeUCTBHIA;

2) co3maHue aIalTUBHBIX POOOTOB — M3HAYAIBLHO OMEPATOp 3aaaeT Oa-
30BBIC OCHOBBI IPOTPAMMBI JCHCTBHUI, KOTOPBIC MOTYT OBITh H3MCHCHBI
(amanrTrpoBaHBI) pOOOTOM B 3aBUCIMOCTH OT OOCTaHOBKH;

3) co3manne MHTEUIEKTYalbHBIX POOOTOB — OMEPAaTOp yCTAHABIUBAET
3amanue B 001el hopme, TOCKe Yero caM poOOT MPUHUMACT PEIICHUS WK
IUIAHUPYET CBOM AEWMCTBHSI B Paclo3HAaBAcMOM UM HEONPEIENICHHOW WIH
CJIO’KHOU 00CTaHOBKE.

Hnumennexmyanvnoiii po6om — 310 poOOT, OCHAIICHHBIH WHTEIUICKTY-
anpHOW cucTeMoil ympasieHusa. OH o0magaeT Tak Ha3bIBAEMOU MOJEINBIO
BHEITHETO MHPA, YTO TO3BOJISIET €My NIeHCTBOBATh B YCIOBHAX HEOmpere-
neHHocTH uH(popmanuu. Eciu 3Ta MoJens peann3oBaHa B BHe 0a3bl 3Ha-
HUH, TO menecooOpazHo, 4ToObI 0aza 3HaHWI ObuTa nAuHammdeckou. Ilpm
9TOM KOPPEKIHs MPaBWI BEIBOJA B YCIOBHAX MEHSIOIICHCS BHEIIHEH cpe-
AbI peanmyeT MEXaHU3MBbI CaMOO6y‘leHI/I)I U ajganTanuu.

B cocTaB MHTEIUICKTYaJIbHOTO PO0OOTa BXOIST CJCIYIOIIUE OCHOBHBIC
YaCTH:

— UCIIOJIHUTCJIBbHBIC OpI‘aHI)I - MaHI/IHyJ'I}ITopI)I, X0oaoBast 4aCThb U [[pyI‘I/Ie
YCTPOUCTBA, C TIOMOIIBI0 KOTOPBIX POOOT MOXKET BO3/ICHCTBOBATh HA OKPY-
JKaroIKe ero MPeaMETHI (TI0 aHAJIOTHH C KUBBIMH OPTaHU3MaMH 3TO «PYKH»
U «HOTH» Po0O0Ta); BCE OHU MPEICTABISAIOT COOOH MOBONBHO CIOKHBIC TEX-
HUYECKHE YCTPONCTBA, BKIIFOYAIOIINE CEPBOMPHUBO/IBI, MEXATPOHHBIC YaCTH,
JATIUKH, CHCTEMBI YIIPaBJICHUS;

— CEHCOPBI — CUCTEMBI TEXHUYECKOTO 3PEHHUSI, CITyXa, OCSI3aHU, TaTIUKU
paccTOSsIHUI, JIOKAaTOPhI U IpyTrHe yCTPOICTBa Ul MOTyYeHUS HH(POpMAIUN
U3 OKPYIKAIOIIETO MHPAa;

— CHCTEeMa YIPABICHHS — 3TO «MO3T» po0O0Ta, KOTOPHIH MPUHUMAET HH-
(dhopMaIrio OT CEHCOPOB U YMNPABISET HCIOTHUTEIHHBIMUA OpTaHaMH; 3Ta
4acTh poOOTa peain3yeTcs C MOMOIIBIO MPOTPAMMHBIX CPEJICTB.

B cocraB cucteMsl ymIpaBICHHS HHTEIUIEKTYadbHOTO po0OTa BXOISAT
CJIeIyIONINe KOMITOHEHTHI:

— MOJIelb MHpa — OTPaKaeT COCTOSHHE OKPYKaloIero podoT Mupa B
TEpPMUHAX, YAOOHBIX IS XpaHCHHS M 0OpaOOTKH; OHA BBIMOJHICT (PYHK-
IINUIO 3alIOMUHAHHUSA COCTOSAHUS 06’BCKTOB B MI/Ipe " ux CBOﬁCTB;
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— CHUCTEMa pAaCIIO3HAaBaHUS — CIOJla BXOJAT CUCTEMbI PacIO3HABAHMS
M300paKeHUH, pacro3HaBaHUsl PeUd U T. 11.; 3a7adeldl dTOW CHCTEMBI SBJISI-
eTcsl MACHTU(UKAIMS, T. €. «y3HABaHHE» OKPYKAIIUX POOOT MPEIMETOB,
HX MOJIOKEHHSI B IPOCTPAHCTBE, B PE3YJITATE YETO CTPOUTCS MOJIENIb MUPA,

— CUCTEMa IUIAHUPOBAHMS AECUCTBUM — OCYIIECTBISET «BUPTYaJIbHOE»
peoOpa3oBaHUEe MOJEIH MHpA C IEIbI0 MOJYYCHUS KaKOrO-HUOYIb Jeii-
CTBUS; B pe3yjbTaTe YEro OCYIIECTBISETCS MOCTPOCHHUE IJIAHOB, T. €. MO-
CJIE10BATENbHOCTEN 3JIEMEHTAPHBIX AEHCTBUM;

— CHUCTE€Ma BBIMIOJIHEHUSI JEHCTBUI — MBITAETCS BBINOJHUTH 3aINIAHUPO-
BaHHbIE JIEHCTBUS, MOJaBasi KOMaH/bl Ha UCIOJHUTENbHbIE YCTPONCTBA U
KOHTPOJIMPYS NPU 3TOM MPOLECC BHIIOIHEHMSI; €CIU BBIIIOJHEHUE JIEMEH-
TapHOTO IEHCTBUS OKa3bIBAETCSl HEBO3MOXKHBIM, TO BECH MPOIIECC MPEPHIBA-
€TCS ¥ BBITIOJIHAETCS HOBOE (MJIM YaCTUYHO HOBOE) TUIAHUPOBAHMUE;

— CUCTEMa YINpaBJIEHUS LEISIMU — ONpPEAEISIET UEpPapXUlo, T. €. 3HAUU-
MOCTb 1 OPAJOK TOCTHXKEHHUS [TOCTABJIEHHBIX LEJIEH.

BaXHBIM CBOMCTBOM CHCTEMBI YIPABJICHHUS SBISCTCS CIOCOOHOCTH K
00yUYeHHIO W aalTallH, T. €. CIIOCOOHOCTh TEHEPHUPOBATH ITOCIIEIOBATENb-
HOCTH JAE€UCTBUIA JIs1 IOCTABJICHHOMN LIEH, a TAaKXKe MOACTpauBaTh CBOE I0-
BEJICHUE T10J] U3MEHSIOINECS YCIOBHUS OKPYIKaOIIe cpelibl sl JOCTHKE-
HUSI IOCTABJICHHBIX 1IEJIEH.

PaboTa mHTEIIEKTya IhbHOTO POOOTa OCHOBBIBACTCSI HA WCIOIB30BaHUH
CHCTEM HMCKYCCTBEHHOTO WHTEIUIEKTa, METOJOB HEYETKOW JIOTUKU, UCKYC-
CTBEHHBIX HEHPOHHBIX CETEH.

Hckyccmeennvlil unmennexm — 3TO CBOWCTBO HHTEIUIEKTYyaJIbHOM CH-
CTEMBI BBITIONHATH TBOPUYECKHE (PYHKINH, KOTOPBIE TPAIUIIMOHHO CUUTAIOT-
cs mpeporaTuBoi uenoBeka. [Ipy 3TOM moja MHTEIEKTyalbHOM cHUCTEMOM
MMOHUMAETCSI TeXHUYECKasl WM MPOTpaMMHAsi CHCTEMa, CIIOCOOHAs peniaTh
3a/1a4M, TPaJAULUOHHO CUMTAIOIIMECS TBOPUECKUMHU, MPUHAMJIEKAIINE KOH-
KPETHOM MpeaMeTHON 007acTH, 3HaHUSA O KOTOPOM XpaHATCS B MaMsTH Ta-
Kol cuctembl. CTpyKTypa MHTEIJIEKTYyaJIbHOM CUCTEMBI BKIIIOYAET TPU OC-
HOBHBIX OJIOKa: 0a3y 3HaHWU, peIIaTeNlb U UHTCIUICKTYalbHBIH HHTEpQEiic,
MO3BOJISTFOIINI BECTH OOIIEHHE ¢ KOMIBIOTEPOM 03 CHeIHUaIbHBIX Mpo-
rpaMM JUIs BBOJIA TAHHBIX.

Heuemrxas nocuxa — 310 pa3uen MaTeMaTHKH, SBISIONIUICS 0000IIeHN-
€M KJIaCCHYECKOH JIOTUKH U TEOPUU MHOXKECTB, Oa3UPYIOIIMIACS Ha TIOHATUU
TaK Ha3bIBAEMOT'0 HEYETKOTO MHOXKeCTBa. HedeTkas JOTHWKa MpencTaBiseT
c000if HabOp HECTPOTHX MPABWII, B KOTOPBIX ISl JOCTH)KCHHUS ITOCTABIICH-
HOHM TIeNM MOTYT HMCTOJBh30BATHCS PaJWKaIbHBIC HJEH, MHTYUTUBHBIE JI0-
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TaJKH, a TAKKE OIMBIT CIEIUAINCTOB, HAKOIUICHHBI B COOTBETCTBYIOIICH
obnactu.

Heuerkas jorvka BO3HMKJIA Kak HambOolsiee YyIOOHBIN criocod mocrpoe-
HUSI CHCTEM YIPaBICHMS CIOXXHBIMH TEXHOJOTMYECKUMH IpOLEcCaMH, a
TaKKe HaIlIa NPUMEHEHNE B JUATHOCTHYECKUX M JPYTHX SKCHEPTHBIX CH-
cTeMax, HEHpPOHHBIX CETsX, CHCTeMaX MCKYCCTBEHHOTO HHTEIUIEKTA.
Ha ocHOBe HEYeTKOH JIOTUKU ¥ CHEJSIIed CHCTEMbl TEXHHYECKOTO 3pEHHUs
pa3pabaThIBAIOTCS] MHTEIIICKTYalbHBIE CUCTEMBI YIPABICHNS MOOMILHBIMA
poboramu.

Hckyccmeennvie HelipoHHble cemu — 3TO MaTEeMaTHYECKUE MOJENH, a
TaKKe WX MPOTPaMMHOE WM alllapaTHOE BOIUIOLICHHUE, MTOCTPOCHHBIE MO
NPUHONIY OPTaHW3alUH W (PYHKIMOHUPOBAHWA OHOJOTHYECKHX HEHPOH-
HBIX CETEH — CETeH HEPBHBIX KJIETOK UBOro opraHuszMa. Heilponnas cersb
MIPEACTABISIIOT CO0OI CHUCTEMYy COEIMHEHHBIX M B3aMMOJECHCTBYIOIINX
MEXAy c000# MPOCTHIX MPOIECCOPOB (MCKYCCTBEHHBIX HEHPOHOB). Takwe
IIPOIIECCOPHI OOBIYHO JJOBOJIBHO MPOCTHI (110 CPABHEHHUIO C MPOLIECCOPaMH,
UCTIONIb3YEMBIMH B OOBIYHBIX MEPCOHAIBHBIX KOMIIbIOTepax). Kaxslit mpo-
L[eccop HEHPOHHON CETH MMEET AENO TOJIBKO C CHTHAlIaMH, KOTOpbIE OH
MEPUOINYECKH TTOJIyYaeT, M CUTHAJIAMH, KOTOPbIe OH MEPHOJUUYECKH MOCHI-
JlaeT ApyruMm mporeccopam. M tem He MeHee, Oyqy4u COEIMHEHHBIMH B
OOJIBIIYIO CETh C YIPaBIISICMbIM B3aWMOJCHCTBHEM, TaKHE JIOKAJIBHO IIPO-
CTBIE MPOLIECCOPBI BMECTE CIIOCOOHBI BBITIOJIHATH JOBOJILHO CIIOXKHBIC 33]1a-
yn. HelflpoHHBIE CeTH HCIOIB3YIOTCSA B 3a7jadaX aJalTUBHOTO YIIPABICHUS U
KaK aJlTOPUTMBI JUII POOOTOTEXHHKH.

HeilipoHHble ceTn HEe MPOrpaMMHUPYIOTCS B MPUBBIYHOM CMBICIE 3TOTO
CJIOBA, BMECTO 3TOr0 OHM 00y4aroTcsi. BO3MOXHOCTh 00Y4EHHsI — 3TO OJTHO
13 TJIABHBIX NPEHMYIIECTB HEWPOHHBIX CETeH Nepesa TPaJuLMOHHBIMU all-
roputMamu. OOyueHne HEWPOHHBIX CETeH 3aKII0YaeTCsi B HAaXOXICHHU
ko3 dunreHToB cBsizeil Mexay HedWpoHamu. B mponecce oOydeHus
HEWpOHHAs CeTh CIIOCOOHA BBISBIISATH CIOXKHBIE 3aBUCUMOCTH MEXKIY BXOJI-
HBIMH ¥ BBIXOJHBIMU JJaHHBIMH, @ TAK)K€ BBITIOJIHATH 0000IICHHE.

BecnpoBoaHbie ceHcOpHbIe ceTH. becnpoBogHas CceHCOpHas CeTh
(wireless sensor network, WSN) — a0 pacnpeseneHHas, caMOOpraHU3yo-
IIasICsl CETh MHOXECTBA CEHCOPOB U HCIIOJIHUTENBHBIX YCTPOHCTB, 00beIH-
HEHHBIX MEXAY COO0OW MOoCpeicTBOM paguocBsa3n. OOIacTh HMOKPBHITHS Ta-
KOI CEeTH MOXET COCTABIATh OT HECKOJIBKUX METPOB 10 HECKOJIBKUX KHIIO-
METPOB 32 CYET CIIOCOOHOCTH DPETPAHCINPOBATH COOOLICHUS OT OJHOTO
JJIEMEHTA CETH K IPYTOMY.
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Hcnonp30BaHNE CPaBHUTEIBHO HENOPOTHX OECHPOBOAHBIX CEHCOPHBIX
YCTPOWCTB OTKpPBIBAET INUPOKHE BO3MOXXHOCTH JUIS NPUMEHEHHS CHUCTEM
TEJIEMETPUN ¥ KOHTPOJS.. B )KMBOTHOBOJCTBE CEHCOPHBIE CETH HMCHONB3Y-
10TCS JUIsl OECIPOBOHOTO cOOpa JaHHBIX, MOHHUTOPHHIA U O0CITYKUBaHUS
MallliH, KOHTPOJIST OKPYXKAIOWIEH Cpelbl, OTCICKUBAHUS aKTUBHOCTH B (H-
3MOJIOTMYECKUX N1apaMeTPOB KUBOTHBIX.

CucrteMsl paauoyacToTHol naenTudukanuu. PagrovyactorHas mieH-
tudukanust (radio frequency identification, RFID) — 310 cmoco6 aBTomaTH-
4eCKOW HAECHTH(UKAIUKA OOBEKTOB, B KOTOPOM [IHCTaHIMOHHO MOCpea-
CTBOM DPaJMOCUTHAJIOB CUMTBHIBAIOTCS WM 3aIUCHIBAIOTCS JAaHHbBIE, XpaHsi-
myecs B TaK HA3bIBAEMBIX TPAHCIIOHJEpax (MPHEMOIIepeNalomiX yCTPOi-
ctBax), unu RFID-metkax. bonpmuucTBo RFID-MeTOK cocToMT M3 IBYX
gacTeil: MHTerpalbHOW CXeMBI (U1 XpaHeHHus u oO0paboTku mHpOpMAIHH,
MOJYJIMPOBAaHUS WM AEMOJYJIMPOBAaHUS PaIHOYaCTOTHOTO CUTHaja M He-
KOTOPBIX APYTHX (DYHKIMH) M aHTCHHBI (U1 IPHEMa U Mepeady CUTHANA).

CnyTHMKOBbIe HaBHUTallMOHHbIe cucTeMbl. CIyTHHKOBas cucTeMa
HaBHUTALUH MPEACTABISET COOOH KOMIUIEKCHYIO 3JICKTPOHHO-TEXHUUYECKYIO
cUCTEMY, KOTOpasi COCTOMT M3 COBOKYITHOCTH Ha3€MHOTO U KOCMHUYECKOTO
000pyoBaHUs M MpeJHAa3HAuEHA YISl ONPEEIICHUS] MECTONOIOKEHHS (Teo-
rpagu4ecKux KOOPIUHAT W BBICOTHI) U TOYHOTO BPEMEHH, a TaKXKe Iapa-
METPOB JBI)KEHHS (CKOPOCTH W HAaNpaBiCHWS ABIXKEHUS W T.A.) VIS
Ha3eMHBIX, BOJAHBIX U BO3IYIIHBIX OOBEKTOB.

[Mpuanmn paGoThl CIyTHUKOBBIX CUCTEM HaBHTI'allMM OCHOBAaH Ha M3Me-
PEHUH PacCTOSIHUSI OT AaHTEHHBI HAa 00beKTe (KOOPIUHATHI KOTOPOTro Tpely-
€TCsl MOJIYYHTh) /10 CITyTHHKOB, ITOJI0KEHHE KOTOPBIX U3BECTHO C OOJBIION
TOYHOCTBIO.

B cBoro ouepenb, M3MepeHHE DPACCTOSHUS OT CIYTHHKA O AHTCHHBI
IPUEMHUKA OCHOBAaHO HA OMPEIEIICHHOCTH CKOPOCTH PaclpOCTPaHEHUs
panuoBoiH. {11 OCYIIECTBICHUSI BOBMOXXHOCTH M3MEPEHHUSI BPEMEHHU pac-
MPOCTPAHSIEMOT0 PaJMOCHTHANA KaXKIbIi CITyTHHUK HABUTALMOHHOMW CHCTE-
MBI W3JIy4aeT CHTHAJbl TOYHOT'O BPEMEHH, HMCIIOJIB3Ysl TOYHO CHHXPOHH3H-
pOBaHHBIE C CHCTEMHBIM BPEMEHEM aTOMHbIE Yackl. [Ipu pabore cryTHHKO-
BOT'O NMPHUEMHHUKA €r0 4achl CHHXPOHU3UPYIOTCS C CUCTEMHBIM BPEMEHEM, U
IIPU JaJbHEHIIEM IPHEME CHTHAJIOB BBIUUCILIETCS 3a/IepIKKa MEKAY BpeMe-
HEM H3JIyYCHHUS, COACP)KAIIMMCS B CAMOM CHTHAlle, U BpPEMEHEM HpHeMa
curHana. Pacnonaras aToit uH(popManmeii, HaBUTaMOHHBI TPUEMHHK BbI-
YHUCIIAET KOOPAMHATHI AaHTEHHBI. Bce ocTanbHbIE MapaMeTpsl JBIKCHUS
(ckopocCTh, KypC, MPOHJIECHHOE PACCTOSIHUE) BBHIYHUCISIOTCS HA OCHOBE U3Me-
PEHUSI BpEMEHH, KOTOpPOE OOBEKT 3aTpaTHiI HA EPEMEIIEHHE MEKAY ABYyMs
i 6ojiee TOUYKaMH C ONpeIeSICHHBIMI KOOPJHHATAMH.
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1.3. Hanpannemm Pa3BUTHA HHTE/UICKTYAJbHBIX CUCTEM
B TEXHOJIOTHAX TOYHOI0 )KHUBOTHOBOACTBA

B mocenHue rogbl MHTEIIEKTYaIbHbBIE TEXHOJIOTUH TIOJIYy4aloT Bee 6o-
nee mupokoe pacrnpoctpaneHue B AIIK, uto B 3HaumTenbHOW Mepe 00y-
CJIOBJICHO IOBBIIIEHUEM OOILETr0 YPOBHS Pa3BUTHUS M pacIlUpeHneM (yHK-
LHUOHAJIBHBIX BO3MOYKHOCTEM HHTEIEKTYalbHBIX TexHosoruil. Ilpm stom
OCHOBHBIE HampasneHusa ux passutust B AIIK onpenensrorest psaom dakro-
POB, B TOM umcie orpacieBoit crpykrypoi AIIK, a Taxke 3¢ (eKTHBHOCTBIO
Pa3BUTHS MHTEIUICKTYaJIbHBIX TEXHOIOIMH B OTHENbHBIX oTpaciix AIIK u
KOHKPETHBIX BU/IaX arpONpOMBIILIEHHBIX TPOU3BOICTB.

[ToonepanoHHBIN aHATN3 3aTpaT TPyla PaOOTHUKOB Ha BECh TEXHOJIO-
TMYECKHH Ipoliece MPOU3BOACTBA MOJIOKA IOKa3aJ, YTO HanOoJblIee KO-
YeCTBO BPEMEHH IIPUXOJUTCS Ha BHIOJHCHHE CICIYIOLIMX OIlepauuii: njoe-
Hue — 37 % OT o0mMX TPYMOBBIX 3aTpar, pa3aady KopMoB — 26,5 %, ouncr-
Ky CTOWJ W MpoxomoB oT HaBo3a — 15,5 %. U3 pacdera 3arpar Tpyaa mo
JOTIOJTHATEIEHBIM IIOKa3aTeJIsIM BHIHO, YTO M IO 3aTpaTaM (H3HYECKOH
SHEpruM HamboJiee TPYJOSMKHMH SIBJISIOTCS pazgada kopmoB — 32,9 % u
noeHue — 32,2 %. 3arparhl SHEPTUH NEPCOHANA, CBA3aHHBIE C KOPMJICHUEM
JKMBOTHBIX 1 YOOPKOW HaBO3a, B IIEJIOM COCTaBIAOT 56,7 % (puc. 1.1).

W JoeHune M Pa3pava kopmos

W Paspava Kopmos W [JoeHune

238

¥ OuucTKa cToinn OuuncTKa CTOWN

m [lononHWTeNbHbIE
onepauuu

W [lononHWTeNbHbIE
onepaummn

a 6

Puc. 1.1. TToonepannoHHBIi aHAIK3 3aTpaT TpyAa HA IPOU3BOJCTBO MOJIOKA!
a — 3aTpaThl BpEMEHHU Ha BBIIOIHEHUE TeXHOIOTHYESCKHX onepanuii, %,
6 — 3aTpaThl (PU3MIECKOro TPyAa Ha BHIIOIHCHUE TEXHOJIOTHICCKHX OIepanui, %

B cBs3u ¢ 3TUM pa3paboTYNKM MEXaHU3UPOBAHHBIX M aBTOMATH3UPO-
BaHHBIX CHCTEM OOpAaTHIM CBOE BHUMaHHME MMEHHO Ha Hambolee TPpymoeM-
KM€ ONepalry [P MPOU3BOACTBE MPOIYKIIUHU )KUBOTHOBOJICTBA. CHUXKEHHE
ce0eCcTOMMOCTH MPOAYKIUU KUBOTHOBOJCTBA JOCTUTAIOCh B Pa3sHOM CTe-
MMEHN YaCTUYHOM MEXaHHU3aIlie U aBTOMAaTH3aIlHuell BHITTOTHEHHS TEXHOJIO-
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rudeckux onepanuii. CTOUT OTMETHTH, YTO Ha (pepMax ¢ pasHBIMH KHBOT-
HBIMH yJalOCh JOCTHYb PA3IMYHOTO YPOBHS MEXaHW3aLUH, PaBHO KaK U
aBToMaru3auuu pabor. Tak, k nmpuMepy, HauOOJbIIAs aBTOMATHU3AIMS pa-
6ot ObLTa JOCTHrHYTa Ha nTuedepMax n Komruiekcax. Hanmensmmit ypo-
BEHb aBTOMAaTH3allMH TPY[A, a 3HAYUT W HAaHOOJBIINE 3aTPAThl YeIOBEUE-
CKOTO Tpyza HaOmoaaloTest Ha GepMax 1o COAep>KaHnIo KPYIHOTo poraro-
IO CKOTa, B 0COOCHHOCTH IPH ITPOU3BOACTBE MOJIOKA.

ITpencraBnenHble (AKTOPHI CTAIN 3HAYUTEIBHBIM CTHMYJIOM ISl TIPO-
JIOJDKEHUS pabOoT MO COBEPIIEHCTBOBAHHUIO TEXHHUKH JJISl 5)KHBOTHOBOJICTBA H
MOJHATHSA YPOBHS aBTOMAaTHU3allUU TEXHOJOTHUECKUX IpoleccoB. B koHeu-
HoM wutore B 1988 r. pesympTaroM pabOTEI WH)XEHEPOB HAYYHO-
HCCIIE0BATEIbCKOTO CcOBeTa BenmmkoOpurannu mpu ydacTud MuHHCTEp-
CTBa CEJIbCKOTO XO03siiicTBa BenukoOpuTaHnM CTajlo co3paHue NpOeKTa HO-
BOTO ITTOKOJIEHHsI 00OPYIOBaHUs AJS BBIOJIHEHHS TEXHOJOTMYECKUX OIle-
panuii — poOOTH3MPOBAHHBIX CHCTEM, INOJHOCTHIO ABTOMATH3MPOBAHHBIX
MallluH, KOTOPHIE B 3HAYUTEJIBHON CTEIIEHU MUHMMH3UPYIOT 3aTpaThl pyd-
HOTO TpyZa BIUIOTH JI0 UCKJIIOUYEHHS yJYacTHs YEJIOBEKA B BBHINOJIHEHHUH Py-
TUHHBIX PaboT.

AHanu3 pa3pabOTaHHBIX U TOCTAaBISEMBIX Ha PHIHOK POOOTH3HPOBAH-
HbIX CHUCTEM [Jid KUBOTHOBOJACTBaA IIOKa3zajl, YTO HNPAKTHYCCKHU BCE OHU
NpeAHa3HAYCHBI [UIS BBITOJHEHHS paboT MO KOPMJICHHIO U JOCHHIO KHBOT-
HbIX, a TaKXC OYUCTKHU MPOXOJ0B KMUBOTHOBOAYCCKUX HOMeHIeHI/Iﬁ oT
HaBo3a Ha (epMax JJIsl CoJepIKaHHsl KPYITHOTO pOraToro CKOTa.

Hcxonst u3 Bcero MHOrooOpasusi poOOTH3HPOBAHHBIX CHCTEM IJISI BBI-
MOJTHEHHUSI TEXHOJIOTMYECKHX OIepaluii B MOJOYHOM IPOM3BOJACTBE, a
HMEHHO TPOU3BOJCTBE KOPOBBETO MOJIOKA, HEOOXOAUMO CTPYKTYypHpPOBAThH
nMeroyrocs MHGOPMAaILMIo U KIacCH(PHUIIMPOBATh CYIIECTBYIOIIHE CHCTE-
MBI 110 KOHCTPYKTHBHBIM U TEXHOJIOTHYECKUM OCOOCHHOCTSIM.

B nepByro ouepenp KiacCUPHUIMPOBaHHE CYIIECTBYIOUIMX POOOTU3HPO-
BAaHHBIX CHCTEM MOXXHO OCYIIECTBHUTH I10 BHJY BBINOJHAEMBIX TEXHOJOTH-
YECKUX OTepaIMii ¥ 10 CTETIeHH HHTETPUPOBAHHOCTH B OOIIYIO TEXHOJIOTH-
YecKylo JTUHMI0. Tak ObUTO OIpeiesieHO, YTO OCHOBHBIC HAIIPABJIICHUS B CO-
31aHuU pOOOTOB — 3TO:

— CHUCTEMBI KOPMJICHHS >)KUBOTHBIX: aBTOMAaTH3WPOBAHHBIE MTACTOUIIIHBIC
CHCTEMBI, 103aTOPBI-CMECUTEIH, CMECUTEIN-KOPMOPa3aTIUKH, TTOAPaBHH-
BaTeNId KOPMOB M HMHTETPHPOBAHHBIE POOOTH3MPOBAHHBIE CHCTEMBI KOPM-
JICHUS;
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— IOWJIbHBIE POOOTHI: POOOTHI-AOAPHI, HHTETPUPOBAHHBIE POOOTH3IUPO-
BaHHBIE CHCTEMBI IOCHUS U YIPABICHUS CTaIOM;

— poOOTHI AJIsI OYHUCTKH JKUBOTHOBOAYECKUX MOMEIIEHUH: aBTOMAaTH3U-
pOBaHHBIE YOOPIIMKK HaBO3a CKPENEPHOI0 THIA, aBTOHOMHBIE yOOPIIMKH
HaBoO3a.

V3BeCTHO MHOKECTBO KOMIIAHWH, KOTOpBIE MPOM3BOASAT POOOTHI ISt
Pa3IMYHBIX TEXHOJIOTUYECKUX JIMHUM MOJIOUHOTO >KMBOTHOBOAcTBA. Oc-
HOBHBIMH IIPOU3BOAUTEISIMUA POOOTOB AJISI IIMPOKOTO CIIEKTPa TEXHOJOTH-
YeCKHX OTepaluil sBistoTes Takue Gupmbl, kak «Lely», «DelLaval», «GEA
Farm Technologies», «<BouMatic».

Ha puc. 1.2 mpexncraBnena ©Oa3zoBas KiaccH(UKAIUS CEIbCKOXO3SH-
CTBEHHBIX POOOTOB UIS BBINOJIHEHHS TEXHOJOTHYECKUX OINEpanuii Ha XKH-
BOTHOBOJUECKUX MPEIIPUATHUSIX 110 POU3BOACTBY KOPOBBETO MOJIOKA.

OpHON M3 TIIaBHBIX IIENEH HCIIOIB30BAaHHUA MHTEIUICKTYaJIbHBIX TEXHO-
noruii B AIIK sBisieTcst obecnieueHne ero yCTOHInBOro Pa3BUTHL.

OCHOBOIOJIATAIONUMHY TTOJIOKEHUSMU KOHILIETIUY YCTOIUHUBOrO pa3BU-
tus AIIK aBnsroTes cnenyromue:

— IPU3HaHHWE TOTO, YTO KOHEYHOH HENbI0 IKOHOMHYECKOTO Pa3BUTHSA
JIOJDKEH OBITh HE 9KOHOMHYECKHH POCT KaK TaKOBOM, a YeJOBEK, KOTOPBIN
HUMeeT MPaBO Ha 3/I0POBYIO U IUIOJOTBOPHYIO KU3Hb B TAPMOHUU C MPHUPO-
J0M;

— HEepa3pbIBHOCTh DELICHHS 3aJad SKOHOMHYECKOTO pa3BUTHUSA M CO-
XpaHEHUS OKpY KaroIlel cpesibl;

— panMoHaIbHOE HCIIOJIB30BaHUE MPUPOIHBIX PECypcoB, KOTopoe obec-
MIEYNBACT YIOBIETBOPEHUE IOTPEOHOCTEH B COXPAaHEHHH OKpPYXKaIOIIEH
Cpenbl Kak JJIs HBIHEITHEr o, TaK U AJIs Oy TyIuX HOKOJICHHI.

ITpuMeHUTENBHO K CeIbCKOMY XO3SHCTBY 3Ta KOHIEIIHS MPeAnoaraeT
BBITIOJTHEHHE psiia 0OIIMX TpeOoBaHM MO 0OeCcTeYeHHI0 SKOHOMUYECKOH,
COLMAJIbHON M DKOJOTMYECKONW YCTOMUMBOCTH, a TAKKE CIELUAIbHBIX Tpe-
OoBaHMil 1O 00ECTIEYECHUIO arpOHOMHYECKOH YCTOHMYMBOCTH, OOYCIIOBIICH-
HBIX T€M 00CTOSITENILCTBOM, UTO B CEIBCKOM XO3SHCTBE 3€MJISI BBICTYIACT B
pOJM OCHOBHOTO CpeACTBa Mpou3BoacTBa. [lon s3koHOMUYECKOH yCTOMYHBO-
CTBIO TIOHMMAETCS HANW4YWe I CeNbCKOXO3SHCTBEHHBIX IMPENNPUSATHH BO3-
MOXHOCTH (DYHKIIMOHHPOBAThH JUTUTEILHOE BPEMsI B KAUECTBE OCHOBHOM KO-
HOMHYECKOH eIMHMIBI, B TOM YHCJE BBIIYCKaTh KOHKYPEHTOCIIOCOOHYIO
MPOIYKIIHIO.
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PobGoTisipoeanHoe obopymoBaHie OiA o0CHyXHMBaHHA MOJIOYHEIX KOPOB
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ConmanbpHas yCTOWYMBOCTD MPEIIONAraeT MOBBIIICHUE YPOBHS KHU3HH
PabOTHUKOB CEIBCKOTO XO3SICTBA HA OCHOBE POCTAa UX JOXOJIOB, Pa3BUTHS
CONMANBHO-KYJIBTYPHOTO OOCITY)KHBAaHUS CEIHCKOTO HACENCHHS; TOJ KO-
JIOTHYECKOW — HEJOMYICHHE HAHECEHUS Bpela OKPYXAarIlel cpene u 1ie-
JIOCTHOCTH HECENBCKOXO3SMCTBEHHBIX CHCTEM.

Takum 00pa3oM, pa3BUTHE KHUBOTHOBOJCTBA MOXET CUUTATHCS YCTOM-
YHBBIM TIPH BBITIOTHEHUH CIIETYOIIX YCIOBHIL:

— obecrieueHue YpOBHS MPOM3BOJICTBA KHUBOTHOBOMYCCKON TPOIYKIIHH,
YAOBJIETBOPSIONIETO OTPEOHOCTH HACETCHUS B MPOAYKTAX MTUTAHUSA, a Tie-
pepabaThIBaOIICH TPOMBIIICHHOCTH — B CHIPHE;

— pPa3BHUTHE CEILCKAX TEPPUTOPUI Ha OCHOBE YBEIMYCHHS JIOXOIOB
CENILCKOT'0 HaCceJIeHUsl, CO3JIaHusI HOPMaJIbHBIX YCIIOBHI )KU3HH Ha Celle;

— COXpaHEHHUE W NPUYMHOKEHIE IPUPOTHOTO ITOTEHITHATIA.

C y4eToM pacCMOTPEHHBIX OCOOCHHOCTEH YCTOWYHUBOTO Pa3BUTHS CEJIb-
CKOTO XO3SICTBA OMpeHeIsieTcs KOMIDICKC (PaKTOPOB 3TOTO Pa3BUTHSL.

W3 Hux Hanbonee BayKHBIMU (DaKTOpaMH, KOTOPbIE HEOOXOAUMO MPUHH-
MaTh BO BHHMAaHHE MPH PAaCCMOTPEHUH BOIPOCOB HCIIOIH30BAHUS WHTEIN-
JICKTYaJIbHBIX TeXHOJ’IOFHfI, SABJIAIOTCA MMPOU3BOACTBEHHBIC (CBS[SaHI)I HECII0-
CPEICTBEHHO C TPOIECCOM CEIhCKOXO3IUCTBCHHOTO TPOM3BOJCTBA, T. €. C
BBIITYCKOM TIPOJIOBOJILCTBEHHOM MPOAYKIIUH) M COIHAIEHO-?KOHOMUYECKHE
(IpOSBNAIOTCS HAa CTaIdHd KOMMEPYECKOW peanu3aliii pOWM3BEICHHON
IIPOAOBOJILCTBEHHON TIPOIYKITHH).

Cpenu MpOU3BOJCTBCHHBIX (DAKTOPOB CYIIECTBCHHAS POJb OTBOJIUTCS
OKOHOMHYCCKHUM U HAYYHO-TEXHOJOTHICCKUM (baKTOpaM.

K sxoHOMHYECKHM (haKTOpaM OTHOCSITCS TIPOU3BOACTBEHHBIN IMOTCHIIHU-
aJl CeNMbXO3MPEANPHATHH, YPOBEHb OPTaHMU3ALUHU CEJIBCKOXO3SHCTBEHHOTO
MIPOU3BOJICTBA, TEPPUTOPHUANBEHOE pa3MEICHHEe W OTpaciieBas CTPYKTypa
CEJIbCKOTO XO3sIicTBa, 00heM U 3()(PEKTHBHOCTH MCIIOIb30BAHHS MHBECTH-
uit. Cpemut 3TUX (HaKTOPOB BEAYIYIO POJIb UTPACT MPOU3BOACTBCHHBIHN IMO-
TEHIHAJI, KOTOPHI OMpPEEISIeTCS] COCTOSHAEM OCHOBHBIX IPOW3BOJCTBEH-
HBIX (DOHJIOB: CEJIbXO3TEXHUKH, TPAHCIIOPTHBIX CPEJICTB, XPAHWIIHII U T. JI.

Hayuno-TexHONMOTHYEeCKHEe (DaKTOPHI XapaKTEepPHU3YIOTCS YPOBHEM Hayd-
HBIX HWCCIICJOBAHUIA W KOHCTPYKTOPCKO-TEXHOJIOTHYECKHUX Pa3pabOToK,
MIPOBOJIUMEBIX B Cepe CENbCKOTO XO3HCTBA, U YPOBHEM TEXHOJOTHH, HC-
MTOJIE3YEMBIX B CEIbCKOXO03IHCTBEHHOM TIPON3BOJICTBE.

Cpenu coIMaIbHO-?KOHOMHYECKHX (HaKTOPOB 0c000€ MECTO 3aHUMAIOT
¢u3ngeckas ¥ SKOHOMUYECKasl JOCTYITHOCTh MPOAYKTOB MUTAHUS JJIS pas-
JIMYHBIX couuanbﬂo-ﬂeMorpa(lmquKnx TpyIiI HACCJICHUS, a TAKIKE YCIIOBUSA
(YHKIIMOHUPOBAHUS COLMATHHOW W HWH)KEHEpPHOH HH(PACTPYKTypH Ha
cere.
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B 3HaunTEenpHONM Mepe MacmITaObl M TEMIIbI Pa3BUTHS MHTEIUIEKTYallb-
HBIX TEXHOJOTUH B )KMBOTHOBOJICTBE ONPEEIISIFOTCS UMEIOIINMCS YPOBHEM
MeXaHM3al11, aBTOMAaTH3alM1 1 KOMIIbIOTEPU3aIHH.

B Hacrosee BpeMs MexaHH3alMsl OXBaTH/Ia MPAKTHYECKU Bce Chepbl
CeNbCKOro xo3siiicTBa. I10CKOJIBKY B HacTosilllee BpeMs MUPOBOW YpPOBEHb
MEXaHM3allMd OCHOBHBIX IIPOIIECCOB B YXMBOTHOBOJCTBE NMPHONMKAETCS K
100 %, To nanpHelilee pa3BUTHE CEIbCKOXO3SIMCTBEHHOIN TeXHHMKU Oyner
XapaKTepU30BaThCs €IIe Ooee MHTCHCHBHBIM HCIIOIBb30BAaHUEM CPEACTB
aBTOMAaTH3aIHH.

OTIMYUTENFHONH OCOOEHHOCTBIO pa3BUTHS CPEICTB aBTOMAaTH3allMU B
KHMBOTHOBOJICTBE SIBJISICTCSI TO, YTO TEXHOJIOTHH IIPOM3BOJACTBA XHBOTHO-
BOJYECKON MPOAYKIUH UMEIOT PsI OOIIMX TEXHOJIOTHYECKHX OIEpanui —
OTOIUICHHE U BEHTUIIAILMS, YOOpKa U niepepadoTka OMO0TX0/10B, OCBEIICHHE
1 00Ty4eHHe )XKUBOTHBIX, IPUTOTOBJICHHE U pa3gada KOpMoB u ap. [Toatomy
BCE CEJILCKOXO3SIICTBCHHBIE MAIINHbI, PACCMAaTPUBAEMbIC KaK OOBEKTHI aB-
TOMaTH3alMH, XOTS U XapaKTepU3ylTcs OONbLIMM pa3HoOOpazueM, HO MO
Py BBIIOHSEMBIX (YHKIHH JIOBOJIBHO CXOH (PETyIHpOBaHHE MapaMeT-
POB MHUKPOKJIMMaTa, BOJOTIOCHHUE, pa3faya KOPMOB H JIp.).

BaxubpiM ycnoBueM 3(G(GEeKTHBHOTO HHTEIJIEKTYaJbHOTO YIPaBICHUS
IIPOU3BOJICTBOM IIPOAYKLHUH >KHBOTHOBOJICTBA SIBIISICTCS LIMPOKOE HCIIONb-
30BaHUE OECHPOBOMHBIX CEHCOPHBIX CHCTEM M CHCTEM CIIyTHHKOBOI HaBH-
ranuu.

BecripoBoiHBIC CEHCOPHBIE CETH NMPUMEHSIOTCS Ha )KMBOTHOBOIYECKHX
(epmax B 1eIAX oOECIICUCHHS 310POBbS JKUBOTHBIX ITyTEM OIPEACICHHS C
TIOMOIIBI0 CEHCOPOB TNMApaMeTPOB WX (PU3MOIOTHYECKOTO COCTOSHHMS, Ha-
nmpuMep, pusndeckoi aKTUBHOCTH, TeMIepaTyphl Tejla, KUCIOTHOCTH PyO-
1a, ¥ TepeJaydl M3MEPEHHBIX 3HAYCHUH IOCPEICTBOM DPAIMOCHUTHAIIOB B
COOTBETCTBYIOIIEE IMPOTPaMMHOE OOecIedyeHHe, NCIIOIb3yeMoe OOCITyXKH-
BAaIOIIMM MEPCOHATIOM (EepMBI.

PagnovacroTHas naeHTH(GUKANNS yCHENTHO NPUMEHSETCS TIPH yXOe 32
*kUBOTHbIMU. Tak, ¢ momouipto RFID-MeTok MoOHO ucclieoBaTh noBese-
HHE KOpOB, OTCIEXHBATh BpeMs HMX JoeHus. Kpome Toro, ncmomnb3ys
RFID-MeTKH, MOXKHO OCYIIECTBIISATH YIpaBIE€HHE IMOTOKAaMHU >KHBOTHBIX Ha
depme.

Pa3Butue nporecca co3IaHUs MHTEIICKTYAIbHBIX CHCTEM IS CENIbCKO-
ro X03sHcTBa TpeOyeT TIyOOKOTO MOHMMAHHS OCHOBHBIX TCHICHLMN KOH-
CTPYHPOBAHUS CEJILCKOXO3SHCTBEHHBIX MAIIMH W OCO3HaHMS Ba)KHOCTH
po6JIeM HHTEIUIEKTyaIU3aIiH arpoIPOMBIIIIICHHOTO ITPON3BOJICTBA.
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Jeknus 2. OCHOBBI IPOEKTUPOBAHUSA TEXHUYECKHNX
CHUCTEM TOYHOTI'O KHBOTHOBOJACTBA

2.1. OnpenesieHue U CBOHCTBA aJITOPUTMA

IIpoucxoxxneHrne TepMHUHA aITOPUTM U €T0 UCXOAHOE COJIepKAHUE MPHU-
HAJUIe)KaT MaTeMaThKe. DTO ClIoBO mpoucxoaut ot algorithmi — matuncko-
ro HamucaHus uMeHun MyxaMmmena alib-XOpe3MH, BBIIAIOIIErocs MaTema-
THKa CpeHeBeKOBOro BocToka, sxuBiiero u paborasiiero B XI B. B Xopes-
Me. B XIl B. ObLI BBIMONHEH JIATHHCKHU TMEPEBOJ €r0 MaTeMaTHYECKOTO
TpakTaTa, U3 KOTOPOrO €BPOMEHIbI Y3HAIU O JECATUYHON MO3UIIMOHHOMN
CHUCTEME CUHCIICHUS U MPABUIIAX BBIMOJHCHUS B HEH apu(hMETHUSCKUX JCHi-
cTBui. FIMEHHO 5TH mpaBuja B TO BpeMsi Ha3bIBalu anroputmamu. Cioxe-
HHUE, BEIYNTAHWE, YMHOXCHHE CTOJIOMKOM, JIEJICHHE YTOJIKOM MHOTO3HAY-
HBIX YMCEJ — BOT IIEPBBIE AJITOPUTMbI B MATEMATHUKE.

Ornpenenenue alropuTMa Kak mpouecca BBIYMCICHUH 0Ka3ajloch J0CTa-
TOYHBIM BIIOTH 10 cepenuHbl XX B. K 3ToMy BpemMeHH moj anropuTMom
MMOHUMAII KOHEYHYIO0 COBOKYITHOCTH TOYHO C(POPMYITHUPOBAHHBIX IPABHUIL,
KOTOpbI€ TIO3BOJISIIOT PENIaTh T€ WU WHBIC KJIAcChl 3a7a4. Kaxxaqomy opuru-
HaJIbHOMY TPOIECCY BBIYHMCIECHUI MPUCBAUBAIOCh MMsI, HHOT/Ia UMS aBTO-
pa, HampuMep, aJIrOPUTM JENEeHUS C OCTATKOM, aJITOPUTM HaXOXKICHH
MPOCTHIX YKCeN, anroput™ EBknuaa.

JlaHHOE OmpesescHUE ArOpUTMa HE SBSCTCs (OPMAILHO OMPEACICH-
HBIM, TaK KaK B HEM HE COJIEP)KUTCS TOTO, UTO CJEAyeT MOHUMATh MO Ipa-
BUJIaMU peleHus 3aaad. OgHako B T€UEHHE AJUTENBHOTO BpEMEHU MaTe-
MAaTUKU JIOBOJIbCTBOBAIMCH MM, IOCKOJBbKY MPAKTHUYECKHM HE BO3HUKAIO
CIy4aeB pacxX0KJIEHUSI BO MHEHHUSX OTHOCUTENIBHO TOTO, SIBJISETCS JIU ajro-
PUTMOM TOT WM MHON KOHKPETHO 3aJaHHbIN BBIYUCIUTENBHBIN TpOIIECC.

OLeHKa NpPUBEIECHHOTO BBILIE OMpPENEICHUs alrOpuTMa CYIIECTBEHHO
HM3MEHUIACh, KOTJIa B MATEMATHKE BO3HUKIIA HEOOXOAUMOCTh 00O0CHOBAHUS
AJTOPUTMUYECKOW Pa3pelmMOCTH ¥ Hepa3pemmMocTH 3aaad. Okaszanoch,
YTO OJIHO J€JIO JI0Ka3aTh CYIIECTBOBAHHUE AJITOPUTMA PEIIEHUS] HEKOTOPOU
3a/1au, Ipyroe — AoKaszarh ero orcyrctBue. [lepBoe MOKHO clienaTh myTem
OIHKCaHUA Tpolecca peuieHus 3a1a4uu. B 3Tom ciyyae J1OCTaTOYHO MpUBE-
JICHHOTO BBIIIE omnpeneneHusd. JlokazaTh HECylIeCTBOBaHUE allrOpUTMa Ta-
KUM IIyTeM HEBO3MOXXHO. [lJisl 3TOro Haj0 TOYHO 3HATh, YTO TAKOE ajro-
pUTM.

[MoTpeOHOCTh peIlIeHUsT MPHUBEICHHON M psla JAPYIHX TCOPETUUCCKUX
mpo0JieM MPUBEIH K BBIJACICHHUIO B cepeinHe XX B. TCOPHH aJITOPUTMOB B
KauecTBE CaMOCTOSITENIbHOTO HaydyHoro HampasieHus. B 30-e r. XX B. psag

21



MAaTEeMaTHKOB IOTBITATNCH YTOYHHUTD TOHSATHE aJrOPUTMA, a 3aTeM, UCXOJIS
U3 HEro, OMPEICIUTh TOYHO KJIACC BBIYUCISACMBIX (QyHKIHUH. OCHOBHas
ujes 3aKIo4yanach B TOM, YTO aIrOPUTMUYECKHUE MPOLIECCHl MOXKET COBEP-
IaTh CHEIHMAIbHO MOCTPOCHHAS «MalnHa» (yCTpPOHCTBO, aBTOMaT). B co-
OTBETCTBHH C 3TOW HJIeeil ObLI ONMKCaH B TOYHBIX MAaTEMATHUECKUX TEPMHU-
Hax JOBOJIbHO Y3KHMH KJIACC MalllMH, MPEeAHAa3HAUEHHBIX AJISl OCYILECTBIIe-
HUsE (MOJIETMPOBAHYSI) aITOPUTMHUUYECKHUX MIPOIIECCOB.

CymiecTBeHHBIM (aKTOpPOM, HOBJIHSBIIAM Ha Pa3BUTHE TEOPHH AaJro-
PUTMOB, SBIJIOCH CO3JaHWE AJIEKTPOHHBIX BBIYHCIHTEIBHBIX U YIPABIISIO-
IMX MaIIvH. YK€ Ha HaYaJlbHOM dTalle HCIoB30Banus DOBM B kauecTBe
CpencTBa Uil aBTOMAaTHYECKOTO ITPOU3BOJCTBA BBIYMCICHHUN («aBTOMATH-
YeCKUX apu(pMOMETPOB») OKA3aJI0Ch, YTO MPUHSATHIC B MATEMATHKE MTPAaBUIIA
3amucu (GOPMYJT HEAOCTATOYHO CTPOTO (hOPMATBHBI IS MX «BOCHPHUATHS
KOMITbIOTEpOM. B KauecTBe mpuMepa MOXHO MPUBECTH 3aJlady IO Ompese-
JICHHIO CPEIHEr0 apu(hMETHICCKOTO N YHCEI:

Mottt

n

2.1)

HJIN COKPAIICHHO:

M =1L (2.2)

[Ipu mpowm3BOACTBE BBHIYHCICHHWH BPYYHYI0 HEOOXOAMMO BBHIITOIHUTH
MOCTIEIOBATENBHO OTEpaIluy clokeHus u neneHust. Oqaaxo s 9BM npo-
IIeCC peIIeHus 3aJaun JOJDKEH OBITh 3alHCaH B BUJE CICIYIOMEH CHCTEMBI
MOCTIEIOBATENBHBIX YKAa3aHUH, T. €. aITOPUTMA:

1. Mpuusts | = 0 u HepelTH K ClieayroIeMy Imary.

2. [punsats S = 0 v nepeliTH K CIEAYIONIEMY IIary.

3. Ipunsate | = i + 1 1 mepeiiTu K caeayIOMIEMY HIArYy.

4. Mpunsats S = S + gj ¥ IEPEUTH K CIEAYIOUICMY IIary.

5. TIpoBepuTh, BBITMOIHSIETCS JIM YCIOBHE | = N, U, €CJIA HE BBIIOIHSIETCS,
BEPHYThCSA K IIAry 3; €CJIM BBIMOJIHICTCS, IEPEUTH K CICIYIOIIEMY IIary.

6. Boruuciure M, =S/ n.

Pa3BuTHE KOMIBIOTEPHOM TEXHMKHU M HAKOIUICHHBIN OIBIT €€ IPUMEHE-
HUS TIPUBENXM B TEYEHHE JOCTaTOYHO KOPOTKOTO MPOMEXKYTKa BpPEMEHHU
(10-15 et mocne mosiBIeHus TIepBEIX DBM) K CyIIeCTBEHHOMY pacIiupe-
HUIO COJEp KAaHUS MOHATHS aITOPHTMa. DTO ONPENeNHIOCh TeM, YTO KOM-

22



MBIOTEPHI, TEPBOHAYATIHHO NPEAHA3HAUYCHHBIC IJISI aBTOMAaTHYECKOTO BBI-
MOJTHCHUSI BBIYMCIICHUH, OKA3aJIMCh YHUBEPCAIbHBIM HHCTPYMEHTOM 00pa-
OOTKM NTAaHHBIX CaMOTO Pa3IUYHOrO MPOMCXOXKACHUS u xapakrepa. OHHU
OKa3aJIUCh CIOCOOHBIMU ABTOMATHYECKH BBIMOJIHATH AJITOPUTMBI aHAIIN3a U
npeoOpa3oBaHusl Pa3sHOOOPA3HBIX CHUMBOJBHBIX IOCICAOBATCIBHOCTEH, U
3TOTO 0Ka3aJ0Ch JOCTATOYHO, YTOOBI UCIIOIB30BATh UX JIJIS PEIICHUS 3a1a4,
HE UMCIOIUX OTHOIICHUS K pacueTaM: 3a/laud TUIIA aHaju3a TEKCTOB, Pop-
MHUpPOBaHHA YePTEkKeH, HAKOIIJICHNS, XpaHEHHs, 0OHOBJICHUS MH(DOPMAITHIL.

TepMuH «anzopumm» B €ro COBpEMEHHOH TPaKTOBKE HAXOIHUTCS B TEC-
HOW CBSI3U C MOHATHAMHU MOTy4YeHHs (BBIPaOOTKH, HaX0XKICHHU, 000CHOBA-
HUS, IPUHATHUSA) PEUICHUH M WX BHITONHEHUs. [loHa"amy MareMaTHYeCKHid,
K HACTOSIIEMY BPEMEHH OH CTaJI MPUBBIYHBIM HE TONBKO IJIST MATEMaTHKOB,
HO M AJId CIICHHUAJIUCTOB, CBA3AaHHBIX C praBﬂeH‘leCKOﬁ ACATCIBbHOCTBO B
CaMBIX Pa3IMYHBIX 00JIACTIX ee MpuioxeHus. Hapsamay ¢ HCXOOHBIM TepMHu-
HOM, B HACTOAIICC BPEMs IMHUPOKO HNPUMECHAIOTCA TCPMUHBI «aicopumm
NAAHUPOBAHUA» W «aneopumm ynpasienusy». IlocieHUMU ompenenseTcs
BO3MOKHOE HCIIOJIb30BAHUE AJITOPUTMOB B Ka4eCTBE CPEJCTBA BBHIPAOOTKU
PELICHUH, a 3aTeM U CPEJCTBA PYKOBOJCTBA BBIIIOJHEHUS NIPUHATHIX pellie-
HU#l. B 9acTHOCTH, BO MHOTHX COBPEMCHHBIX TEXHHYECKHX CHCTEMax BBI-
paboTka pemeHuii (YIpaBIsAIOMNAX BO3ICHCTBUI) W MX HOCIEIyomIas pea-
JU3aIMs BO3JI0KCHBI HA aBTOMATHI, (PYHKIIMOHHPOBAHNE KOTOPHIX OIpe/e-
JISICTCS COOTBETCTBYIOIIMMH aITOPUTMAMH.

[IpuMeHeHHE KOMIBIOTEPOB H MHUKPOIIPOLIECCOPHON TEXHUKH B aBTOMa-
THYECKHUX CHCTEMax YIPaBICHHS MOTPEOOBAIO pa3pabOTKH YIPaBIISAIONINX
AJITOPUTMOB, HaNPABJIAIOIINX pa60Ty 3THUX CHCTEM BO BCEX BO3MOXHBIX
pexumMax, BKJIKO4Yas W aBapuiiHble. PaccMOTpuM B KauecTBe INpumepa
YKPYIHEHHBIA aJrOpUTM Pa0bOTHI aBTOMATHYECKOH CHCTEMBI YIpPaBICHUS
YPOBHEM BOJBI B pe3epByape, KOTOPBIM MOXKET OBITh 3a7aH MPHUBEIACHHOMN
HIDKE MOCJIeJ0BATEIbHOCTRIO JEHCTBHI.

1. BritoueHue cucTeMbl B pa00UYril pexKiM.

2. 3ampoc cUCTEeMOU 3aJaHus 3HAYCHHUU HMCXOJHBIX TAHHBIX (HMCXOIHEI-
MU JTaHHBIMU SBJISIOTCS 3HAYCHUS HIDKHECH M BEPXHEH TpaHUI] YPOBHS BO-
nbl — Ly 1 Ly, BBOIUMBIE MTOJIE30BATEIIEM C MTyJIbTa YIIPABICHHS).

3. ITepeBon mosb30BaTEIEM CHCTEMbI B aBTOMATUYECKUH PeXKUM pabOThI
(Hagayo IUKIIa yIIpaBICHS).

4. Onpoc gatumka (monydeHue (HaKTUUIECCKOTO YPOBHS BOJBI B PE3CpPBY-
ape Ha MOMEHT onpoca — L ;).

5. CpaBuenue L, ¢ Ly. IIpu L, < L; mepeiitu k mary 7. MHade nepeii-
TH K CIICAYIOIIEMY IIary.
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6. Cpasuenmue L, ¢ L,. Eciam L, > Ly, TO mepeiiT K ClIeAyIOeMy ma-
ry. B npotuBHOM cityuae nepelTH k miary §.

7. Bximouenne B paboTy MOAYJISl BBIAAYH YIPABISIFOLIETO BO3JICHCTBHS
(ucxons u3 3Ha4eHus L, nogaercs KoMaHaa Ha BKIIOYEHHE MM OTKIIIOYe-
HHE Hacoca).

8. Koner nukia ynpasiaeHus.

[TpuMeHUTENEHO K COBPEMEHHBIM OOJACTSM TPHIIOKEHHS ajrOpHTM
OTIPENICIIAIOT KaK 10C1e008AMENbHOCHL OOHOZHAYHO ONPEeOeleHHbIX KOMAHO
(UHCMPYKYULL) UCNOTHUMENIO (YeNl08eKY UIU d8moMamy), 8blNoJHeHUue KO-
MOopbIX 8 KOHYe OAHHOU NOCNe008AMENbHOCIU NPUBOOUM K OOCIMUNCEHUIO
nocmasienHou yeiu.

OmnpeneneHne MO3BOJSIET pacCMaTPUBATh JIIO00H alrOpUTM KakK OIHCa-
HHE HEKOTOPOro YIPAaBIIOLIErO Mpolecca, 00ecHeYrBaIoIero MepeBo]
CUCTEMBI M3 MCXOJHOTO COCTOSIHUSI B KOHEUHOE, COOTBETCTBYIOIIEE MTOCTaB-
JIeHHOH nenu. MHaye MOXKHO CKa3aTh, YTO aJITOPUTMOM 3aJIa€TCsl alrOpUT-
MHUUYECKHH TPOLECC, 0]l KOTOPBIM IIOHUMAETCS MPOLIECC MOCIe0BaTEIbHO-
ro IpeoOpa3oBaHHsl COCTOSHUS OOBEKTa, MPOHMCXOISIIUI JUCKPETHBIMU
HIaramu, rji¢ KaxIplii O4epeHOM IIar COCTOUT B CMEHE OJTHOTO COCTOSIHUS
IPYTHM.

B coBpeMeHHO KH3HM alrOPUTM — MOHATHE YacTO BCTpEYaromieecs B
pa3IHYHBIX 00NACTAX AesITedbHOCTH Jronel. CoBpeMeHHOe ero 3HaucHHe
BO MHOTOM aHAJIOTHYHO TAaKWM MOHATHSIM, KaK pEIENT, CII0CO0, METOJ,
mporexypa, mporece, mporpamma. OIHAKO MOHATHE allTOPUTMa HMEET JI0-
TIOJTHUTEIBHBIA CMBICJIOBOM OTTEHOK. AJNTOPUTM — 3TO HE MPOCTO Habop
KOHEYHOTO YHCJIa MHCTPYKIUH, 3aJaf0lIMX MOCIEeI0BATEILHOCTh BhINOJIHE-
HUSI OTIepallMid JUIsl pelIeHus 3a/jaui OnpeesieHHoro tuna. [loMmnmo atoro
JMO0OMY anTOpUTMYy MPHUCYIIH 5 cHemu(UUecKux CBOUCTB, XapaKTEPHBIX
JUIsl BCeX aNropuTMoB. TakuMu OOIIMMH CBOMCTBAMH alrOPUTMOB SIBIISIIOT-
CSL: QUCKPEMHOCHb, MACCOBOCMb, PEe3VIbMAMUEHOCHIb, NOHAMHOCMb, 0OHO-
3HAYHOCMD.

[TepBBIM CBOICTBOM allrOpUTMA SIBISIETCS] OUCKPEMHOCHb, T. €. TIOIaro-
BB XapakTep OIpeNeieMOoro UM Ipolecca. Bo3Hukaromas B pe3ynbrare
TaKOro pa30MeHHs 3aluCh NPEICTABIIET COOOH YIOPSAAOUCHHYIO COBOKYII-
HOCTh YETKO pa3feleHHbIX APYTr OT Jpyra NpeaIHcaHuil (IUpPEeKTHUB, KO-
MaH[), 00pa3yomuX IUCKPETHYIO CTPYKTYpY alnroputMa. TonbKo BBIION-
HUB TpeOOBaHMS OHOTO MPEANHCAHUS, MOKHO MIPUCTYIUTH K BHITOJTHEHUIO
CIIEYIOMIETO.

JpyruM BaXHBIM CBOMCTBOM alTOPUTMOB SIBISIETCS MACCO8OCHIb.
CMBICTT TaHHOTO MOHATHS 3aKII0YAeTCs B TOM, UTO JUISI IIOOOTO paccMaTpH-
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BaeMOT0 aJropuTMa CYIIECTBYET HEKOTOPOE MHOXECTBO BapHaHTOB BXO-
HBIX JTAHHBIX, a CJIEJIOBATEIILHO, U MHOKECTBO BO3MOYKHBIX UCXOJIOB.

JIro6oit anropuT™ NOMDKEH 00JIaaTh CBOHCTBOM pe3yibMmamueHOCIU
(vHaue, KoHeuHocmu). DTO CBOMCTBO O3HAYAET, YTO MPU TOYHOM HCIIOJIHE-
HUHM BCEX €ro MPEIIHCAHUM, a TaKKe KaKMMU Obl HU OBLIM 3HAUCHUS HC-
XOJIHBIX JaHHBIX, MPOLECC JOJDKEH MPEKPATUTHCS 32 KOHEYHOE YHCIIO Ia-
TOB U TIPU 3TOM JIOJDKEH OBITh MMOJyYCH OMPEICICHHBIA Pe3yIbTaT PEIICHUS
3a1aun.

CBOHCTBO nouamHocmuy adropuT™Ma O3HAYaeT, YTO MCIOJIHHUTEND (dero-
BEK, KOMIIBIOTEP, aBTOMaTHYECKOE YCTPOHUCTBO YIPABJICHHUS) TOHUMAET €ro
MIPEIICAaHUA M B COCTOSIHUU WX BBITIOJTHUTE. [IpH 3TOM OH NEHCTBYeET «Me-
XaHW9eCKn». ECTECTBEHHO, MPH COCTABIICHUH OMHMCAHUS alTOPHTMa MOXKHO
UCIIOJIb30BaTh TOJBKO TE MPENIHCaHMs, KOTOPbIE MPUBEAYT K IOJyYCHUIO
HYKHOTO pe3yJbTaTa.

Oonosnaunocms (MHAYE, ONpedeleHHOCHb) AITOPUTMa O3HAYAET, UTO
OJTHO M TO K€ MNpEANUcaHue, OyAy4H TMOHSATHBIM Pa3HBIM HCIOJHHUTEISIM,
TIOCJI€ BBITIOJIHEHHST KAXIbIM U3 HUX JIOJDKHO JIaBaTh OJMHAKOBBIN PE3yJIbTaT.

3anuce anropuT™Ma J0DKHA OBITH HACTOJIBKO MOJIHOW M MPOJyMaHHOH B
JIETamsaX, 9YTOOBl Y UCTIOJTHUTENST HUKOTAa HE MOTJIO BO3HHKATH MOTPEOHO-
CTH B TIPUHATHA KaKHX-THOO CAMOCTOSTEIBHBIX PEIICHHUH, HE MPEIyCMOT-
PEHHBIX cOCTaBUTeNeM anroputMa. OYeBHIHO, YTO MOCJIE BBIMTOTHCHHUS
OYEPETHOTO TMPEAMICAHUS aNTOPUTMa UCIIONHUTEIIO OJDKHO OBITH OJHO-
3HAYHO SICHO, KaKOe W3 MPEIIICAaHUI TOJDKHO BHITIONHATHCS Ha CIICAYIOIIEM
mrare.

2.2. Cnoco0s1 3anicu aJJTOPUTMOB

ANTOpPUTM CTaHOBHTCSI aJTOPUTMOM TOT[a, KOT/a OH IPUOOpETaeT Ka-
Ky[0-1100 (OopMy TIpENICTABICHHS, B COOTBETCTBUH C KOTOPOIl MOXKET OBITh
BBITIOTHEH. BBI0Op TOM Wit HHON (OPMBI CYIIECTBEHHBIM 00pa30M 3aBUCHUT
OT TOTO, Ha KAKOTO HCIIOJIHUTENS aITOPUTM OPHEHTHPOBAH (YEIOBEK WIIN
aBTOMAaTHYECKOE YCTPOUCTBO). B HacTosmee BpeMs: Ha IpaKTUKE MIPUMEHH-
TENBHO K Pa3MUYHBIM CHUTYaIllIM B OCHOBHOM HCIOJB3YIOTCS CIIEAYIOIIHE
(OpMBI 3aIKCH AITOPUTMOB: CIIOBECHAS, B TICEBIOKOIE, Tpaduyeckasi, mpo-
TpaMMHas.

CrnogecHnwiil cnocob 3anucu areopummos IPpeJICTaBiIsIeT co00i onucanue
NrOpUTMa B IPOM3BOJBHOHN (popMe Ha eCTECTBEHHOM S3BIKE OOIIEHHS JIIO-
neid. IIpy HeoOX0MMOCTH 3TO ONMHCAHUE MOXKET OBITH JIOMOJHEHO (OpMYy-
namMu. B kadecTBe IpUMEPOB CIOBECHON 3aMHCH MOXHO MPUBECTH airo-
PUTM BBIYHCIICHUS CPETHETO apu(METHIECKOTO N YHCEeN U alropuT™M pabdo-
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ThI aBTOMAaTHYECKOM CHCTEMBI yNpPaBIECHHs yPOBHEM BOIBI B PE3epBYyape,
MIPUBE/ICHHBIE B Moapa3zaene 2.1.

CroBecHBI €HOCOO  3amKMCH  ITOPUTMOB  JUISi  aBTOMAaTHYECKHX
YCTPOWCTB 00paboTKM MH(OPMAIMU M yNpPaBIEHUs HE HAIIeN MIMPOKOTrO
pacHpoCTpaHEHHs B CHIy TOTO, YTO TaKHE ONMCAHUSA CTPOro He (opmaim-
3yeMbl. OHM JIONYCKarOT HEOJAHO3HAYHOCTh TOJIKOBAHUSI OTIENBHBIX Hpej-
MUCAHUHN U CTPaJa0T MHOTOCJIOBHOCTBIO 3amuceil.

Hcnonp3oBaHue cnocoba 3anucu aizopummos 6 nceg0oKooe CBSI3aHO C
T€M, YTO JIOCTaTOYHO YacTO MPOIEecC NMPOrpaMMHPOBAHUS OIpeAesseTcs
Kak Ipoliecc KOAUpoBaHus. B 3ToM ciydae mpuHATas B HEKOTOPOM SI3BIKE
MPOTrPaMMHPOBAHUS CHCTEMa OOO3HAYEHUH W TPaBHI OIpENeIsIeTcs Kak
KOJI, 00eCTIeunBarONINHA OJHO3HATHOE OIMCAHKE arOPHTMa.

Takum 00pa3oM, HCEBAOKOJ IPEACTABIAET ONPEACICHHYIO CHCTEMY
0003HaUeHWH W TpaBWI, NpeAHA3HAYECHHYIO U1 €AMHOOOPa3HOW 3aricu
ITOPUTMOB, M 3aHMMAET IPOMEKYTOYHOE MECTO MEXIY €CTECTBEHHBIM
SI3BIKOM OOIIICHUS JIro/IeH U (POpMaTbHBIMU SI3BIKAMHU MPOTPAMMHPOBAHUSL.
C onHO# CTOpPOHBI, OH OJIM30K K OOBITHOMY €CTECTBEHHOMY S3BIKY, KOTO-
PBIM MOJIB3YETCs pa3pabOTUHK B CBOECH IMOBCEAHEBHOM KHU3HU (B YACTHOCTH,
pPyCCKOMY), TIO3TOMY aJTOPUTMBI MOTYT Ha HEM 3alUChIBATHCS M YUTATHCS
Kak OOBIYHBIN TeKCT. C Ipyroi CTOPOHBI, B IICEBIOKO/IE UCIIONIB3YIOTCS He-
KOTOpBIe (popMallbHbIEe KOHCTPYKLIMH W MaTeMaTHYEeCKash CHMBOJIHKA, YTO
NpUOJIMKAET 3alKMCh ANTOPUTMA K 3alMCH Ha sI3bIKaX MPOrpaMMHPOBAHUS
BBICOKOTO YPOBHSL.

B mniceBnokoze He NPUHSATHI CTPOTHE CHHTAKCHYECKHE IpaBMia U 3a-
IIMCH KOMaH[, mpucymune (GpopMaabHBIM S3bIKaM, YTO OOJIEraeT 3ammuch al-
TOpUTMa Ha CTaJIUU €0 MPOEKTUPOBAHMS MU JaeT BO3MOXHOCTH HCIIOIB30-
BaTh OoJiee MMPOKUH HAOOP KOMaHJI, pacCUNTAHHBIN Ha aOCTPaKTHOTO HC-
noiHuTens. OfHaKo B IICEBIOKOJE OOBIYHO MMEIOTCS HEKOTOphIE KOH-
CTPYKIMH, TPUCYIIHE (OpPMAabHBIM SI3BIKAM, YTO OOJIErdacT MEpexoi OT
3allCH Ha TICEBJOKOZE K 3alMCH alroputMa Ha (opmainbHOM si3bIke. B
JaCTHOCTH, B TICEBIOKO/IE, TaK e KaK U B (OpMaNIbHBIX S3bIKAX, €CTh CIy-
#KeOHbIE CJI0BA, CMBICI KOTOPBIX ONpEEIICH pa3 U HaBCeraa.

Ipu epaghuueckom cnocobe 3anucu anropuT™M U300pakaeTcs B BUIE MO-
CJIC/IOBATENILHOCTH CBA3aHHBIX MEXIY COOOW JIMHMAMH (yHKIMOHAJIBHBIX
6J'[OKOB, KaXXIbIM U3 KOTOPBIX ONPCACIACTCA BBIIIOTHEHUE COOTBETCTBYIO-
mero tuna JeWcTBuid. Takoe rpaduueckoe NpeacTaBIeHHE aAIrOpUTMa
Ha3bIBaeTCsl ero Oyiok-cxeMoi. biokum m3o0paxkaloTcs reoMeTpuuecKIMHU
(urypamu (HamboJee 4acTo UCHOIb3yeMble OJIOKH MPUBEACHHI B Ta0I. 2.1).
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Ta6nuna 2.1. Biaoku ais rpadguyeckoii 3anucH aJropuTMoB

Haspanue 6J10ka

O06o3HaueHne

Hasnauenue

BrrunciurensHoe neicTBre

IIponecc WJIK T10CJIEI0BATEIBHOCTD BbI-
YUCIIUTEIIbHBIX ACUCTBHH

Pemenne —-<>— IIpoBepka ycnoBus

Momuduramus —CD— Hauvano uukia

Ilyck, ocranoB

Hauaso, KoHell, 0CTaHOB, BXOJ
U BBIXOJ

IIpenonpeneneHHbIi Brrancienue no 3apanee co-
TIpoIecc 3IaHHOU TPOrpamMme

i —
Knasuatypa auc- BBoj 1aHHBIX ¢ KJTaBHATypHl
iest JUCTLTES

BBog, BeIBOZT

-
[T

BBoj mii BEIBOJ TaHHBIX

BeiBoj pe3ynibTaToB 00pabOTKH

L
e

BriBog
JIaHHBIX HA SKPaH WU IIPUHTEP
YkazaHue Ha HOMEp ClIeIylo-
CoenunnTens p crieny
IIETO MM MPEBITYIIEro 6oka
Ilepexon —D Ilepexon x ykazaHHOMY OJIOKY
Texer N .
. —— e Iosicuenus neifcTByil, ncxon-
Kommenrapuii KOMMeHTapHs

HBIX TaHHBIX, PE3yJIbTATOB

B 0Onok-cxeme KaxIOMy THIY ACHCTBHHA (BBOAY HCXOMHBIX TaHHBIX,
BBIYMCIICHUIO 3HAYCHHUU BBIPAKCHHUM, TIPOBEPKE YCIIOBHIA, YIIPABICHHUIO TO-
BTOPEHUEM JIEHCTBUI, OKOHYAHHIO 0OPabOTKH U T. 11.) COOTBETCTBYET OJIOK,
MIPECTABICHHBIA B BUJE ONPEICICHHON TeOMETPHUYCCKON (DUTYpHI C 3aIH-
ChI0 BHYTpPHU €€ COOTBETCTBYIOIIETO NEHUCTBUS MPUMEHUTEIHHO K ONHCHIBA-
E€MOMY allTOPUTMY. BJIOKH COCTUHSIOTCS OTpPE3KaMHU MPSAMBIX (JIMHHIMHU
MIEPEX0/I0B), KOTOPBIE OMPEEISIFOT MOCIEA0BaTEIHFHOCT BBITTOJTHEHUS JEeH-
ctuii. [Ipu mocTpoeHun OJIOK-CXEM HalpaBJICHHE CBEpXY BHU3 MpPHUHUMA-
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eTCsl 32 OCHOBHOC. B CIIOKHBIX OJOK-CXEMaX JIMHUU MEePEXOJOB IS 0OJIb-
el HaTJITHOCTH HampaBJIEHUs Tporiecca 00paboTku WH(MOPMAIIMA MOTYT
JTOTIONTHATHCS CTPEIKAMH, a OJIOKH HyMEPOBAaThCSL.

brox «lIpoyeccy» wmcnonmb3yeTcsl sl OMHCAaHMs omepanuii o0paboTKu
WHPOPMAILIUU, B YACTHOCTH, OMUCAHUS TOJUICKAIICH BBHITIOTHEHUIO BBIYUC-
JUTETHHOHN OIepanuy WIN IocienoBaTelbHOCTH onepannii. Conepxanue
orepanuii 3aiChIBACTCS BHYTPH OJIOKA.

brok «Pewenuey n3o0pakaeTcsi pOMOOM C OJJHUM BXOJIOM W IBYMSI BbI-
xogamu. OYHKIUS paccMaTpUBACMOro OJIOKa — BBIOOp HANPABICHUS JCH-
CTBUH B 3aBHCHMOCTH OT BBINOJHEHUS WM HEBHITIOJHEHUS HEKOTOPHIX 3a-
JTaBacMBIX YCIIOBHH. YCIIOBHE 3allMCHIBACTCSA BHYTPH poMOa, Hampumep, B
Bujie OTHOIEHUs | < M. Beinonnenue storo yciaosust (Jla) cooTBeTcTBYET
OTHOMY W3 BBEIXOJIOB poMOa, HeBbmonHeHWe (Her) — mpyromy BBIXOZY.
Biok Taxke MOKET UMETh TPH BBIXOJa, OJHAKO 0e3 KpaiiHel Heo0X0auMo-
CTH HCIOJH30BAHUE TAKOH KOHCTPYKIMH HEIEIeco00pa3Ho, TaK Kak HpH
9TOM YBEJIMYHMBACTCSI BO3MOXKHOCTH TIOSBJICHUS OINMOOK MPH ONHUCAHHUU
aITOPUTMOB.

brok «Moougurxayus» ONUCHIBACT YIPABICHUE IMKIOM, T. €. MHOTO-
KpaTHBIM TIOBTOPEHHEM OIHHX M TeX K€ omeparwii. BHyTpu 010ka OmHCHI-
BaeTCsl 3aKOH M3MEHEHMs YIPaBIIONIETO MapaMerpa LUKIA, HAPUMEp, B
Buze i = ip, Iy, Al. 31€Ch i, — HauaIbHOE 3HAUEHUE MAPAMETPA, iy — KOHEUHOE
3HaUeHHe mapamerpa, Al — rar u3sMeHeHus napamerpa. Eciu mar n3mene-
HUsI TapaMeTpa paBeH 1, To 3HaueHue Al MOKET He yKa3bIBATHCSI.

Bbnox «llyck, ocmanos» omnpenemnseT Hadalo W KOHEI] mporecca odpa-
60Tku nHPOpManuu. OH UCTIONB3YEeTCS TaKKe MPHU YKa3aHUH HEOOXOIUMO-
CTH TIpepbIBaHUs 00paOOTKU JAHHBIX.

Brokom «lIpedonpedenennviii npoyeccy yKa3pIBacTCs HCIOJIH30BAHUC B
ONMCAHHOM aJTOpPUTME paHee CO3JaHHBIX M OTHIEIHHO OIMUCAHHBIX ajro-
PUTMOB W TOATpOrpaMM. BHyTpm Oioka yKa3pIBacTCs HUMs alrOpUTMa
(moamporpamMmel), K KOTOPOMY HaJUIEKUT OOpaTUTHCS, M TapaMeTphl, OTHO-
CUTEIIFHO KOTOPBIX OH JTOJDKEH OBITH BBHIITOJTHEH.

Brok «Coeounumenvy» oOecrieuuBacT yKa3aHUs COCAUHCHHS MEXIY
MPEePBAHHBIMK JTHHUSMHU CBSI3U OJOKOB. BHYTpH 0JioOKa yKa3bIBaeTCs WM
HOMep OJIOKa, K KOTOPOMY JIOJDKCH OBITh OCYIIECTBIICH IEPEXOJ, WA HO-
Mep 6JI0Ka, OT KOTOPOTO MEPEXO OCYIIECTBISIETCS.

Brokx «llepexoo» yka3bIBaeT CBS3M MEXIY pa3beIWHCHHBIMH YaCTSIMH
aIropuTMa, MPEACTaBICHHBIMU, HATIPUMED, Ha PA3ITUYHBIX JINCTAX.

Brokx «KomMeHTapuit» UCHONB3yeTCs B T€X CIydasX, KOTJAa BO3HHUKACT
HEOOXOUMOCTh B JIOTIOJIHUTEIBHBIX MOSICHEHUAX. TEKCT KOMMEHTapHs
MTOMEMIAI0T BHYTPH KBaJpaTHON CKOOKH, KOTOpas COSANHSIETCS ITPUXOBON
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JMHUEH ¢ OJIOKOM WJIM OTPE3KOM MEXAy OJokamu, (YHKIHMH KOTOPBIX
HYXHO IPOKOMMEHTHPOBATb.

JlocTonHCTBOM Tpaduueckoro croco0a 3alnCcH alTrOPUTMOB SIBISETCS
HaIJIAAHOCTh M300paKeHUS aJrOPUTMOB, YTO BAXKHO JUIS IIPEACTABICHUS
ANTOPUTMOB CJIOKHOM CTPYKTyphl. Takoe ImpeacTaBlIeHHE aarOpUTMOB Cy-
IIECTBEHHO YIIPOIIAeT WX BOCHPHUATHE NMPOTPAMMUCTaMH, 32 CYET Yero B
3HAUUTEJIBHON CTETIEHH COKPAIIAIOTCs 3aTpaThl TPyJa U BPEMEHH HA HAlH-
CaHMe MPOTPaMM.

2.3. ba3zoBble anIropuTMHYeCKHe CTPYKTYPbI

JIro0oii anropuT™M MOXKET paccMaTpHBAThCS KaK HEKOTOpas CTPYKTYpa,
cocTosiasi U3 KOMOMHAIIMK OT/IENIBHBIX THUIIOBBIX CTPYKTYp. B Teopmm an-
TOPUTMOB J0Ka3aHa TeopeMa, CyTb KOTOPOIl COCTOHUT B TOM, YTO ajTrOPUTM
JUIsl peleHus JIr000i 3ajaul MOKHO COCTaBUTh TOJBKO U3 CTPYKTYp: Clie-
JIOBaHWE, BETBJICHUE, IUKJ. VX Ha3pIBaroT 0a30BBIMH AITOPUTMUYECKUMHU
CTPYKTYpaMHu.

bazoBast cTpykTypa credosanue o00Opa3yercsl IIOCIEIOBATEIHHOCTHIO
JICUCTBH, cheayronmx onHo 3a aApyruM (puc. 2.1). Kaxmprii 610K MOXeT
coJiepkaTh B cebe Kak IMPOCTYI0 KOMaHIY, TaK M CIOKHYIO CTPYKTYpY, HO
00s13aTeNBHO J0JKEH UMETh OJIMH BXOJ| U OJINH BBIXOJ.

—| Jeiicsue | » leficTBHE 2 - Heficreue N —»

Puc. 2.1. AnropurmMudeckasi CTpyKTypa B popMe CIIeJOBAHHS

Bemenenue — anropurmuueckas albTepHATHBA. Y IPaBJICHHE NepesacT-
Csl OIHOMY M3 IBYX OJIOKOB C 3aBHCHMOCTH OT HCTHHHOCTHU WIIH JIOKHOCTH
3aJaHHOTO yCIIOBHA (puc. 2.2).

Her
Ycnosue

CepHxT ‘

|

Puc. 2.2. Anroputmuueckas cTpyKkTypa
B (popMe MOITHOTO BETBIICHUS

29



B03MOXHO mpeAcTaBlIeHHE HEMOJHOW (OpPMBI BETBIECHHS, KOIa IIO
BeTBH «HeT» ocymiecTBisercst BEIXOA Ha olliee MPOAOJDKEHHE aIropuTMa
0e3 BBIMOJHEHHUS KAKUX-THO0 MPOMEKYTOUYHBIX orepauuii (puc. 2.3).

Puc. 2.3. Anroputmudeckas CTpyKTypa
B (popMe HEMOITHOTO BETBICHUS

Kaxnplit 13 OJIOKOB anropuTMHUECKHX CTpyKTyp BerBienus (Cepus 1,
Cepust 2), KOTOPOMY BO3MOXKHA TIepefiadya yIpaBJIEeHUs,, MOXKET COJAEepPXKATh
OJTHO WJIM HEKOTOPYIO MOCIEI0BAaTENbHOCTE (ceprro) neiictBuit. [lociennme
MOTYT OBITh JIMHEHHBIMU WM Pa3BETBILFOLINMHUCS OTHOCHUTEIBHO HEKOTO-
POro OMOJHUTENBHO 33laHHOTO ycnoBus. [locne 3aBepuieHns cepuu mpo-
HCXOJMT BBIXOJ] HA 00IIIee MPOJOIDKEHHIE alrOpUTMa.

LJuxn — TOBTOpEHHE HEKOTOpPOM Ipynmbl AEHCTBUIl MO 3aJaBaeMOMy
ycioBuo (puc. 2.4). Llukiaudecknil nmporecc MOXeT OBITh ONUCaH ABOSIKO:
100 TIOCPEICTBOM MCIIOJIb30BaHus OJ0ka «Penienue», 1mubo obpaiienueM
Kk Onoky «Momudukanus». B nepBom cirydae onucanue Oosiee HarJsiiHO,
BO BTOPOM — obecrieunBaeTcs 60blast KOMIAKTHOCTD 3allUCH alTrOpUTMA.

a

——

a 6

Puc. 2.4. Anroputmudeckas CTpyKTypa B opMe LUKIIa:
a — IHKJI C IPEYCIIOBUEM; O — IIUKJI C OCTYCIOBUEM
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Paznnuaror 1Ba THIIA MKJIOB.

1) uukin ¢ npeaycnoBueM (MK — MOKA) — MOKA YCJIOBHE UCTHHHO, BbI-
MOJTHSIETCS cepusl, 00pasyromas Teao mukia (cM. puc. 2.4, a);

2) uuKi ¢ moctycioBueM (IMKJI — JI0) — TEJIO IUKJA MMOBTOPSET CBOE
BBITOJIHEHHE, €CIM YCIOBUE JIOXKHO; MOBTOPEHUE NCHCTBUN KOHYACTCS, KO-
rJla YCJIOBHE CTaHET UCTHHHBIM (CM. puc. 2.4, 6).

TeopeTnueckn HEOOXOIUMBIM M JJOCTATOYHBIM SIBJISICTCS JIAIIB TIEPBBII
TUT KA — UK C IpenaycioBueM. JIro00i MUKINIecKuid anropuT™M MOXK-
HO MOCTPOUTH C €ro MOMOIIbI0. DTO Ooyiee OOIIMII BapHaAHT IUKIA, YeM
UK C TIOCTYCJIOBHEM.

Jeknus 3. TEXHUYECKHE CUCTEMbBI MAEHTHOUKALIN
AKNUBOTHBIX U YIIPABJIEHUA TPOU3BOACTBOM MOJIOKA

3.1. Cucrembl HAEHTU(PUKALUH KUBOTHBIX H KOHTPOJIA
HX (PU3HOJIOTHYECKOT0 COCTOSTHUSI

bazoBbIM 2J1EMEHTOM JIIOOBIX CHCTEM YIPABIIECHUS IPOU3BOJCTBOM MO-
JIOKa CIIy’KaT YCTPOMCTBA aBTOMAaTHYECKOH MAEHTHU(HUKALUK (pacro3HaBa-
HUST) KaX/I0 OTJeIbHON KOPOBBHI.

B Takux ycTpoiicTBax MOTYT HCIIOJIb30BAThCS pasiiUuHble (U3HMYECKUE
NPUHIUIIBI CBSI3U U Tiepeadn nHpopmannu 00 naeHTH(UKAINOHHBIX MTPH-
3HaKax: PaAMOTEXHUYECKHH, ONTHYECKUH, MarHUTHBIH, 3JIEKTPUYECKHH,
AKyCTHYECKUH M MHAYKIMOHHBIH. CyTh 3TOH CHCTEMBI COCTOUT B CIIEIyIO-
IIEeM: Ha OIICHHMKE (MM HOTe) KaXkKJ0W KOPOBHI MOJBELIMBACTCS (3aKper-
nsetrcst) TpaHcmoHaep (puc. 3.1), KOTOPEIA He MMeeT COOCTBEHHOTO MUTa-
HUSL ¥ TIOTOMY SIBJISIETCS TACCUBHBIM YCTPOHCTBOM.

Puc. 3.1. OOmwmii Buj omeifHuKa ¢ TPaHCTIOHACPOM
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Kaxnaplii TpancmoHzep mepenaeT Ha CUHUTHIBAIOUIEE YCTPONCTBO YHHU-
KaJbHBI WAEHTH(UKAINOHHBII HOMep. CUMTHIBarOLIME YCTpoiicTBa pas-
MEIIA0T B CHEUUAIBHBIX ITyHKTaX, 4yepe3 KOTOPble NPOXOASAT >KHUBOTHBIE!
OKOJIO KOpMYIIEK, Ha JIOMJIBbHBIX YCTAaHOBKAaX, BECOW3MEPHUTENBHBIX ILIAT-
(dopmax, pazgenuTeNsiX MOTOKA XXMBOTHBIX M JIPYIMX MECTax. YcCTpoiicTBa
pacIio3HaBaHUS 4acTO MCIOJB3YIOT B COYETAHWU C JIPYTUMH KOHTPOJIBHBI-
MU, PETUCTPUPYIOIIUMH U UCTIOHUTEILHBIMUA CUCTEMaMHU.

CucTeMBbl pacnio3HaBaHUS HICHTH()UKAITHOHHOTO HOMEpa >KUBOTHOTO B
OOJBIIMHCTBE CITy4acB OCHOBAHBI HA NPHHIAIE KOJOBO-HMITYJIBCHON MO-
mynsad. Pacnio3HaHHBIN HOMEp HCIONB3YeTCs AN BBIBOAA HA CIEIHAIb-
HOe TabJI0, epeadu B mporpammHsiii 6ok (IBM), 3anucu undopmanum.

WneHTnuKaMOHHbIE METKH (TPaHCHOHAEPH) TakkKe MOTYT BBIMOJ-
HSATBHCS B BUJIE YIIHBIX OMPOK HJIH JKEJIyIOYHbIX KarcyJ (00JocoB).

XKenynounas uneHTHUKaMOHHAS KalCyJsa, BBEICHHAs Ye€Pe3 POTOBYIO
MOJIOCTh JKUBOTHOTO € MOMOIIBIO CHENHMAIBLHOTO anrinkaTopa (6omocoa-
BaTelsl), MOCie NOMaJaHus B KEIyA0K 3a/IepKUBACTCS B pyOlLle, HE TPOXOIst
Jlanblle 10 IMUILEBAPUTENLHOMY TpakTy. bomtoc, Brpouem Kak M Apyrue
RFID-meTku, He HYXKJaeTcsd B UCTOYHUKE MUTAHUS U COJIEPKUT HECTHpae-
MBI HaeHTH(OUKATHOHHBIH Ko Kopiryc Oomoca n3roraBimBaeTcs u3 0e3-
OTAaCHBIX W YCTOWYHMBEIX K BO3JCHCTBHIO KEITyJOYHOTO COKa MaTEepHajoB
(puc. 3.2, a).

T é

a 6

Puc. 3.2. O6umii BUz KenyIouHbIX OOJIHOCOB:
a — uyieHTU(MKALMOHHBIN 60III0C; 6 — akTUBHBIN Goiroc SmaXtex pH Plus

KpoMe naeHTUPUKAIIMOHHBIX KTy TOYHBIX KAICYJI B MOJIOYHOM CKOTO-
BOJICTBE HAXOJAT IPUMEHEHHE AKTHBHBIC OOJIOCHI, KOTOPBIC MO3BOJISIOT
OTCII)KMBATh Takhe (PU3UOIOTUUECKHE MOKA3ATeIH KUBOTHOTO, KaK TeMIIe-
parypa u xucnotHocts (pH) B pyOrte. Takoit 00JI0C OCYIIECTBISET H3MEpe-
HHE MoKa3atelneit ¢ uaTepBaioM 10 MUH M COXpaHsET MOJy4YCHHbIC TaHHBIE
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B coOcTBeHHOU nmamaAtH B TeueHue 90-150 nueil. AKTUBHBINA OOJIFOC UMEET
BCTpoeHHy0 Li-lon Garapero, 006ecrieqnBaroNyto ero muTaHue B Te4eHue 4
net (cMm. puc. 3.2, 6).

Ilepenaua maHHBIX C OOJIOCOB OCYIIECTBISIETCS CIEAYIOIMM 00pa3oM
(puc. 3.3): cranMOHApHBIN CKaHEp M3Iy4aeT 3JIEKTPOMAarHUTHOE IIOJE, H,
KOTZ1a JKMBOTHOE NPOXOJUT Yepe3 HEro, JJIEKTPOMArHUTHBIC BOJHBI YJaB-
JIMBAIOTCSI aHTEHHOW 00JII0Ca, YTO aKTHBH3MPYET 3JEKTPOHHBINA YUII, HAXO-
Jiniicst BHYTpU fatunka. CKaHep CUMTHIBACT C YHIA UICHTU(PHUKAIUOH-
HbIE TAaHHBIC )KUBOTHOTO U JIaHHBIE O €ro (PU3HOIOTHYECKUX MOKA3ATEIX.
Jlanee uepe3 OecpOBOJHOE COCAMHEHHE WITH JIOKAIBHYIO CeTh MH(OpMa-
LHsI TIEPEaeTCs B MEPCOHANBHBIN KOMIBIOTEP, 00pabaThiBacTCsl pOrpam-
MOM yMpaBlieHUsI CTA/IOM M HPEJICTABISICTCS B BHJC IpaduKoB WK TabIHIL
JUIsL e TIOCTIEIYIOIIEro aHalk3a epcoHaioM (GepMsl.

TeMNERATYPHBIA AQTIHK cKaHep BAOK YNpaBAEHMA

- | A
-

MK ¢ ycTaQHOBAGHHbBIM
NPOIPAMMHBIM
obecneveHrem

cKaHep

Puc. 3.3. CocraB cucTeMBI AJIs CYUTHIBAHUS MH(POPMALIUK C OOITIOCOB

ABTOMaTHuecKas WACHTH(UKANNS KaKIOH KOPOBBI JaET BO3MOMKHOCTH
peanu3oBaTh TPH OCHOBHBIE TPOW3BOJCTBEHHBIE (YHKIWHU (TIOACHCTEMBI)
aBTOMAaTU3UPOBAHHOW CHCTEMBI YIPABJICHUS TEXHOJOTMYECKUMH IIpOLec-
camu (ACY TII) npousBoacTBa MOJIOKA!

— KOHTPOJIb TPOAYKTHBHOCTH CKOTa;

— MHAUBUIyaIbHOE HOPMHPOBAHHOE KOPMJICHUE KHBOTHBIX;

— KOMIUIEKCHOE YIPaBJICHUE MOJIOYHBIM MPOU3BOJCTBOM Ha (epme B Iie-
JIOM.

B Hactosmiee BpeMst pa3paboTaHBI BBHICOKO3((EKTHBHBIE MHOTO(]YHK-
IMOHAJbHBIE CYETYNKU MOJIOKA, aBTOMATHUECKH KOHTPOJHMPYIOIINE OCHOB-
HBIE TEXHOJIOTMYECKHE MapaMeTpPhl B IIPOIECCE IOCHUS KOPOBHI (TeMIepa-
Typa, 3JIEKTPONPOBOAHOCTH, IBET, IUIJIEKTPUYECKasl MPOHHUIAEMOCTh H
JIpyTHE IapaMeTpbl MOJOKa). B COBOKYMHOCTH C AaTYMKaMH ITOTOKa MOJIO-
Ka pabOTaloT JIEMEHTH aBTOMATHKH JUIS OIPENCNICHHs NIEPUOAA OXOTHI Y
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KOPOB, >KUBOH MacChl KMBOTHBIX, UX JBUTATEIbHOW aKTHMBHOCTH U IPYTHX
apaMeTPOB 300TEXHUYECKOTO y4eTa.

Crneupnanuctel rpynnbsl kommnanuid «ISBC» pa3zpaboTanu KOMIUIEKTHI,
npeaHasHaYeHHble Ui opranusanuu cucreM RFID-unenTudukamm B cde-
pe xuBoTHOBOACTBA (puc. 3.4). RFID-MeTkn MO3BONMAIOT MACHTH(GHLIUPO-
BaTh JKMBOTHBIX M OTCJIC)KMBATh UX IEpeMElLIeHHe Ha NPOTSDKCHUU BCed
ku3Hu. BHenpenne RFID-cucteM mo3Bossier co3naBath 6a3y 3JIEKTPOHHBIX
MAcIOPTOB KaX/I0TO JKHBOTHOTO.

Puc. 3.4. ODnements! cuctemsl RFID-unentudukammm KpyImHOro poratoro cKoTa

RFID-meTku Gosiee Ha/Ie)KHBI U JIOJTOBEYHbBI, YeM KJIACCHYECKUE CPel-
CTBa MIACHTH(UKAIIUN XKUBOTHBIX (ITpuXx-Koasl). RFID-meTka HE TOJBKO
MO3BOJISICT 3amKcaTh ropasfo Ooibie MHGOPMAIMH, YeM IITPUX-KOJ, HO,
YTO OYCHb BAXKHO, €€ rOpa3/i0 MPOIIC CYMTaTh, TAK KaK COBEPIICHHO HE
00513aTeNILHO PacIoyiaraTh €€ B MPSMOW BUIUMOCTH CUMTHIBATEIIS.

Korma wuBOoTHOE mepememnacTes no pepme (Hampumep, MEPEeXOJUT U3
OJIHOTO TMOMEIICHHS WK 3arOHa B IPYroil), ero MEeTKa CYMTHIBACTCS U JaH-
HBIE aBTOMATHYCCKH OOHOBIISIOTCS B HHPOPMAIIMOHHON CUCTEME (PepMBL.

TIpuHIMI paboThl CUCTEMbI CUMTHIBAHUS CJICAYIOUIMIA: B IIPOXOJIE yCTa-
HABIIMBACTCS CTALMOHAPHBIA CUYUTHIBATENb M, €CJIIH TPeOyeTcs, OJHA WU
HECKOJIbKO aHTEHH JJIsl YBEJIMUYCHUs 30HbI cunThiBanus. [Ipu nepeceueHnn
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KMBOTHBIM 30HBI CUNTHIBAHNS HICHTU(PHUKAMOHHBIH HOMEpP 0cO0H mepena-
eTcsl B MHPOPMAIMOHHYIO CUCTEMY (epMBbI BMECTE CO BpEMEHEM Iiepecede-
HUS BOPOT U yKa3aHUEM €ro PacloIOKEHHUS.

Buenpenue RFID-cuctem no3BonisieT mepedTH K aBTOMaTHUECKOMY 3a-
MIOJIHEHHIO U BEJICHHIO DJISKTPOHHOT'O MAaclopTa KMBOTHOro. Takum obOpa-
30M yZaeTcsi He TOJIBKO COKPaTHTh BpeMsi 0OpabOTKH JaHHBIX, HO U CHH-
3UTh BEPOSITHOCTh BO3HHMKHOBEHUS OIIMOOK IPH 3aHECEHHH JAaHHBIX B MH-
(dopmanonHyto cucteMmy ¢epmbl. [Ipu CKaHNPOBAHUH )KUBOTHOTO JaHHBIC
0 HEM OTOOpakaroTCs HA JKpPaHE PYYHOTO CUUTHIBATEINS. DIEKTPOHHBIN
MACIOPT SBJIAETCS MPUHATHIM MHPOBBIM CTaHIAPTOM U MO3BOJISIET KOHTPO-
JIUPOBATh Ka4eCTBO MPOAYKIUH U MOBBIIIAET JOBEPHE K MOCTABIIUKAM.

Jid onTuMH3anuK peXXMMOB KOPMIIEHHS, a TaKXKe Ul MOTY4EeHHUs CTa-
TUCTHYECKUX JAHHBIX O COCTOSHHUH JKUBOTHBIX CTaI[IOHApHBIE CUMUTHIBATE-
JIX METOK MOTYT OBITh YCTaHOBIJIEHBI PAIOM ¢ KopMmylukaMu. Korja kxuBOT-
HOE€ TOAXOAMUT K MECTy KOPMIICHHs, CUMTHIBATENb ONpEICIAeT, KaKoe KH-
BOTHOE IOJIOIIIO K KOPMYILIKe, CKOJIBKO MpoBesio BpeMeHH. Ha ocHoBe mo-
JYyYeHHBIX JaHHBIX MOXXHO BBIBECTH 3aKOHOMEPHOCTH, II03BOJISIOIINE
OTpENeINTh, KaK PeXMM KOPMIICHHS CBS3aH C HAJOSIMM, CIENaTh BpeMs
KOpMJICHHUS OoJiee YIOOHBIM H T. TI.

Hcnonb30BaHNE METOK ITO3BOJSIET MPOM3BOANUTD HICHTU(PHUKALUIO KH-
BOTHBIX B JIIO0OM MecTe (epMbl. sl 5TOro COTPYIHHK OOECIednBacTCs
pyunbiM RFID-cuuthiBaTenem ¢ IiIMHHOM aHTeHHOW. IlonHecss aHTEHHY K
KHMBOTHOMY, COTPYIHHUK (DEpMBI CUMTHIBACT €TO METKY, HaXOmsiCh Ha 0e3-
OMAaCHOM pAacCTOSHHUHM. JIaHHBIE O »KMBOTHOM BBICBEUMBAIOTCS Ha IHCIIIEE
CUMTBIBATEIS MM TIEPEIAIOTCS Ha APYroe BHEITHEE yCTPOHCTRO.

3.2. ABTOMaTU3HPOBAHHbIE CUCTEMBbI YIPaBJICHUSA
NMPOU3BOJCTBOM MOJIOKA

Buenpenne ACY TII Ha oTnenbHON MOJ04HON (pepMe HCKITIOUNTENHHO
JUIsl ydeTa MPOAYKTHBHOCTH ’KMBOTHBIX M YNpaBJICHHS pa3fadeil KOHLIEH-
TPUPOBAHHBIX KOPMOB HE BCETr/a IEJIECO00Pa3HO ¢ 3KOHOMHYIECKOH TOYKU
3penusi. HamOGomnbimas 3>¢@QpeKTHBHOCTh MPUMEHEHWsS HHTEIUICKTYaIbHBIX
CHCTEM JOCTHUTaeTCsl B COUYCTAHHH MEXIy cOOOH pa3IMdHBIX TEXHOJIOTHYE-
CKHX CPEICTB IUISl OTCIEKHMBAHUS IOKa3aTelled >KUBOTHBIX, B PE3YNIbTaTe
4yero o0ecrneyrBaeTcss KOMIUIEKCHBIH KOHTPOJIb U ONepaTUBHOE YIpaBlIeHHE
IIPOM3BOJICTBEHHBIMH IIpOLIECCaMU IO (hepMe B LIEJIOM.

C mocraTouHOl cTeneHpio A3PPEKTUBHOCTH YIAaeTCsl aBTOMATH3UPOBATh
W OCYILECTBIATh HHPOPMAIIMOHHOE 00ECIIeYeHHE CIICTYIOLINX OTepaIHi:
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— HETPEPHIBHBIN WHIWBHUIYATBHBIH KOHTPOJIb 32 TIPOIECCOM JIAKTAIIUU U
YPOBHEM TIPOIYKTUBHOCTH >KHBOTHBIX;

— 0TOOp MPOO MOJIOKA ISl MOCIICAYIOIIETO JIAOOPATOPHOIO aHATIH3a;

— ONEpaTUBHOE BBISBJICHUE OTKJIOHCHUI B TIOKA3aTENSAX KA4eCTBa MOJIOKA;

— PaHHASA TUATHOCTHKA Pa3IMIHBIX CTAJNI MacTHUTOB,

— U3MEpEHHE TEMIIEPAaTypPhl MOJIOKA JIJIS BBISIBIICHUS OOJIBHBIX U KOPOB B
0XOTe;

— OlpeneNieHne KUBOH MAacChl W PETHCTPALUS aKTHBHOCTH (TIOIBIKHO-
CTH) JOIHBIX KOPOB;

— KOMIUTIEKCHBIH pacyeT U KOPPEKTHPOBKA pallMOHa KOPMJICHUS,

— MHIVBHUIyaJbHAS JO3UPOBKA KOHIIEHTPATOB;

— muddepeHIPOBAHHOE Pa3IeIeHUE TOTOKA 00CTYKIBAEMbIX KOPOB;

— COCTaBJICHHE OTYETOB O MPOIYKTUBHOCTH, MEPHUOJC JIAKTAI[UH U CO-
CTOSTHUH 3JI0POBBSI KAXKIOTO JKUBOTHOTO («KaJeHIaph KOPOBEBI»);

— pacdeT (pMHAHCOBO-SKOHOMIYECKHUX MOKa3aTeNle MOJIOUHOTO XO3SHCTBRA.

ABTOMATU3UPOBAHHAS CHUCTEMa YIPABJICHUS CTaJOM Ha MPEANPHUITHU
0 TIPOM3BOJICTBY MOJIOKAa HEpPa3pBIBHO CBs3aHA C MPOIECCOM IOSHHS KO-
poB. Hanmpumep, ycraHaBimBaeMasi B TOWIBHBIX 3aJlaX CHCTEMA YIPaBICHHUS
cragtoMm SCR OAO «I'omensarpokoMiuiekt (puc. 3.5) obecnedynBaet He-
MPEPBIBHBI KOHTPOJIb MPOIECcCa MOCHHs, aBTOMATUYCCKOS CHSITHE JIOWIIb-
HOTO amnmapaTta 0 OKOHYaHHWU TOCHUS, CTUMYJISIINIO MOJIOKOOTIAaYH, H3Me-
pEHHE AIICKTPUYCCKON MPOBOJMMOCTH BhIIaWBACMOI'0 MOJIOKa M cOOp cTa-
TUCTHYECKUX JAHHBIX O HAMO0AX KaK OTACIbHBIX JKMBOTHBIX, TAK M BCETO
craja.

CeneknoHHbIH O00kc (puc. 3.6) mpencTaBisieT co0oi aBTOMAaTHYECKH
JIEHCTBYIOIIMN arperar, IIpeJHa3HaueHHbIN U1 COPTUPOBKU KOPOB U BbLIE-
JICHHUS W3 CTala )KUBOTHBIX, HY)XIAIOIIUXCS B BETCPUHAPHBIX MPOLEAYpaX.
CeNeKIMOHHBI OOKC YCTaHABIMBAIOTCSA BO BXOJHOM IIPOXOE JOMIEHOTO
3aina.

CeneKIMoHHbI 00Ke paboTaeT ciuemyromuM odpasoMm (puc. 3.7). Bxon-
HBIC BOPOTa PACKPBIBAIOTCS M KOPOBa BXOJHT BHYTPH OOKca, TIle ¢ MOMO-
upto RFID-cunThiBaTeNIss MPOU3BOAUTCS €€ MACHTU(UKAIUS, MOCIE Yero
MIPUHUMACTCS PEIICHHE «OTCEKATh)» KOPOBY WM HeT. Eciu mpuHsTO pere-
HHUE OTJACIHUTH KOPOBY, TO KOHTPOJCP CEICKIHOHHOTO OOKCa IMOCPEICTBOM
MOJIa4X YIPABJISIOIIEIO CHUTHANAa Ha 3JICKTPOMArHUTHBIA BaKyyMHBIH Kia-
MaH yCTAHABJIMBACT BBIMYCKHBIC BOPOTA B TAKOE MOJIOKEHHUE, IIPH KOTOPOM
UX CTBOPKA MEPEKPHIBACT IEHTPAIBHBIA MPOXOJ U OTKPBIBACT JKHBOTHOMY
BXOJ[ B CAHUTAPHYIO CEKIIHIO.
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Puc. 3.5. DnemenTsI cuctemsl ynpasieHus cragom SCR
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Puc. 3.6. O0muit BUj CENEKIMOHHOI0 00KCca

=e@ )/ =<=0 } |a<_@ }

]

> 1

Puc. 3.7. Ilpuxnun paGoTH CENIEeKIIHOHHOTO O0KCca

3aHsATHE M OCBOOOXKICHUE KUBOTHBIM CEJIEKIMOHHOTO OOKCa OTCIEXHU-
BaeTCs TpeMs OoNTHIecKHMH naTdaukamu (puc. 3.8). Ilocie BXoma KOpOBH B
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O0KC BXOIHBIC BOPOTA 3aKPBIBAIOTCS M OCTAIOTCS B TAKOM IIOJIOKEHUH /0
TeX IOp, ITOKa KMBOTHOE HE BEIMIET U3 OOKca.

By .

_“

Monoxexue 2

Monoxenune 1
Puc. 3.8. OTcnexvBaHue MOJOKEHUS KOPOBBI B CEJIEKIIMOHHOM OOKCE

VYrpaBneHne CeNneKIUOHHBIM OOKCOM IPOUCXOJUT B aBTOMATHYECKOM
PEXHMe, HO eCIIi MOTPpedyeTCs, TO MOXHO NEPEHTH Ha pyYHOE yIpaBJIeHHeE.
Jlyist 3TOr0 HEOOXOAMMO TOBEPHYTH NEPEKIIOYATENh B MOJOXKECHHE YIpaB-
JIEHUs] B PYYHOM DPEXHME — BXOIHBIE BOPOTa OTKPOIOTCS, IIEHTPAJIbHBINA
BBIXOJHOW IPOXO0J 3a0JIOKMPYETCs U OTKpOeTcsi OOKOBOW BBIXOJA B COPTH-
POBOYHBI IPOXO] (B CAHUTAPHYIO CEKIIUIO).

3.3. ABTOMaTl/Bl{IpOBaHHbIe CUCTEMBbI IJIA YX0/4a 3a ’)KUBOTHBIMH

KoMdopT >KMBOTHBIX M TMI'MEHA SIBJISIOTCS Ba)KHEHIIMMH COCTaBIISIO-
IIAMH COJEP)KaHHUs KOPOBHUKA. ABTOMAaTHUYECKHE IETKU-UECAIKH IJISI KO-
POB IpeHa3HaYeHbI I KOM(POPTHOH U 3PPEKTUBHON YUCTKU KUBOTHBIX,
o0IIMPHOTO Maccaxka, CTUMYJISLUM OOMEHa BEIECTB, YIYYIICHHUS LUPKY-
JSIOUU KPOBM, a TaKkKe YIAJICHHUS INapa3uToB. ABTOMATHYECKHE IIETKH-
YECaJIKM BKJIFOYAIOTCS OT JIETKOTO MX MOJHATHS KOPOBOH, YHCTST HE TOIBKO
CIMHY M LIEI0, HO Takke Ooka u rpy/b. llleTka aBToMaTH4YecKku HacTpauBa-
eTcs TOJ pa3Mephl XUBOTHBIX. [Ipu 4pe3MepHOH Harpyske NPOHCXOAMT
aBTOMAaTHUYECKas CMEHA HAaIPaBIICHNUS BPAIICHUS.

Odupma «Lelyy» npemaraer merky mist kopos Lely Luna (puc. 3.9). Us-
HOCOCTOIKass W He crudaromasics meTka padoTaeT OT 3IEKTPOABHIATENS
mortraocthio 0,37 kBr. IlleTka Bparaetcs co ckopocthio 60 06/mMuH. Macca
HIETKHU C IPUBOJIOM cocTaBisieT 135 kr.
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Puc. 3.9. lllerka s kopos Lely Luna

bnaropaps M3MeHsIoIEMYCsl HallpaBICHUIO ABHXKEGHUS IIETHHA LIETKU
COXpaHsieT cBOI0 (JOpMy Ha MPOTSHKEHHH OoJiee JUIMTEIBHOTO BPEMEHHU 110
CPaBHEHUIO CO LIETKaMHM, BPAIIAIOIIMMHUCS TOJIBKO B OJHOM HaIlPaBJICHHH.
KomOuHanmst MSrkux u 0oJiee KECTKUX METHHOK CO3AaeT ONTHMaJbHBIN
Oamanc g obecnedeHus 3¢ hekTuBHON U KoMpopTHOH uncTky. brarogaps
CBOCH KOHCTPYKILMH IeTKa Luna He HykpaeTcs B 0OCTYKUBaHHH, TaK KaK
COCTOHT M3 MUHHMAJBHOTO KOJMYECTBA MOJBIKHBIX Aeraiei. [llerka mpu-
BOJHTCS B ICHCTBHE IBUIAaTeNIeM H aKTHBUPYETCS MIPOCTHIM KaCaHHUEM.

ABromarmdeckne ImeTkun it kopoB Monenmu PROFI-COW  u
KRAZZMAXX mpomsBonctBa kommanun «SUEVIA» (puc. 3.10) mo3Bo-
JISIFOT CBECTH K MUHUMYMY TPYIOE€MKYIO YHCTKY KUBOTHBIX.

Puc. 3.10. ABromarnyeckue metku 11 kopos mozaeneit PROFI-COW n KRAZZMAXX
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ABTromarnueckas uierka aist kopoB Profi-SWING (puc. 3.11) MmoHTHpY-
€Tcsl Ha IPOYHOM OLIMHKOBaHHOM Hocwutele. D(deKTHBHAS YNCTKA MIEPCTH
OCyIIECTBIIAETCS Onarojaps MPYXKHHHOMY IIOJBECY, OOECIeUHBAIOLIEMY
PaBHOMEpPHOE JaBJIeHHE IIETKH Ha CIUHY KOpoBbl. llleTka mMeer MasTHH-
KOBYIO KOHCTPYKIIMIO U Npe/IHa3Ha4YeHa JJIsl ITOBBIIICHHsT KoM(opTa coaep-
JKaHUSI KPYITHOI'O POTaToro CKOTa ITyTE€M BBINOJHEHUs] Macca)ka KOXHOTO
MOKPOBa B TPYAHOJOCTYITHBIX MECTaX, yJaJleHUs IEePCTU TOCNe CE30HHOU
JIMHBKH, OYMCTKH )KUBOTHBIX OT MBUTH U TPS3H.

Puc. 3.11. ABromarndeckas merka st Kopos Profi-SWING

Cucrema KperuieHUs: KpOHIITEHHOB MO3BOJISAET LIETKE KayaThbCsi BOKPYT
JIByX TOPU30HTAJIBHBIX B3aWMHO MEPIEHANKYISPHBIX Ooceil. YTon KauaHus
(ot Bepruxamu) *90°. Ha kpoHITElHE 3aKpeluieH IPHBOJ C MOTOp-
penykropoM. Ha THXOXOZHOM Bajly MOTOpP-pEIyKTOpa YCTAHOBIJIEH Baj, Ha
KOTOPOM 3aKpEIUICHBI MIETOYHBIE AUCKH. [IpHBOJ INETKH BKIFOYACTCS aB-
TOMAaTHYECKH IPH OTKIOHEHHH €€ OT BEPTHKAIBLHOTO IOJOXKEeHUs Golee
yeM Ha 2°. BEIKIFOYEeHHE NMPUBOJA MPOMCXOIHUT CILyCTS HEKOTOPOE BpeMs
TIOCIIE TOTO, KaK I[eTKa BEPHETCS B HCXOAHOE (BEPTUKAIBHOE) TIOJIOKEHHE.

Kommanus «Delaval» paspabGoTana psim MHHOBAIIMOHHBIX PEIICHHM IS
paboThl CO CTaIOM, KOTOPBIE NMO3BOJSIOT YIYYIIUTh CAMOYYBCTBHE JKHBOT-
HbIX. OJTHUM U3 TaKuX pelIeHHH sBisieTcss MUHU-LIeTKa (puc. 3.12), koro-
pas co3zaHa 1o oOpasiy IEeToK Ad AoiHoro craza. llleTka npeqHazHadeHa
JUIsL MEJIKOTO POraToro CKoTa, HallpuMep KO3, HO €€ TAKKe MOXKHO HCIIOJb-
30BaTh ¥ MPH BHIPALIMBAHHH MOJIOIHSIKA KPYITHOTO poraTroro ckora. Tensita
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C PaHHETO BO3pACTa TEIEPh MOTYT PACCUUTHIBATH HA yXOM, KOTOPBIH paHb-
11e OB IOCTYIEH TOJIBKO B3POCIIBIM dKHBOTHBIM.

Puc. 3.12. Munu-merka komnanuu «Delaval»

[IleTkn A1 KOPOB yCTAHABJIMBAIOT B KOPOBHUKE B JIIOOOM YZOOHOM Me-
cre. MOHTaX LIETKH JAOCTATOYHO MPOCT: OOBIYHO YCTPOMCTBO yCTaHABIIH-
BAaeTCA Ha CTE€HEe WM cToa0e B CBOOOJHON 30HE KOPOBHUKA, TAKUM 00pa3oM
obecrieunBaeTcs OECIPEIATCTBEHHOE [BHXKEHHE M €CTECTBEHHOE IOBEJIe-
HHE )KUBOTHBIX B KOPOBHHUKE.

ABTOMaTHYECKHE IETKH IIHUPOKO BHEIPSIOTCS BO BCEX XO3sHcTBax EB-
pomsl U benapycu. PezynbraT ucnonb3oBaHus ILETOK ATl KOPOB — 30pPO-
Bas, OiecTsmas mepceTh, a TAKXKE YUCTOTa U KOM(POPT )KUBOTHBIX.

Jexkuus 4. ABTOMATU3UPOBAHHBIE CUCTEMBbI
KOPMUJIEHHUS KPYITHOT'O POI'ATOI'O CKOTA

4.1. ABTOMaTH3I/Ip0BaHHbIe CHCTEMBI VISl IPUTOTOBJICHUSA U Pa3iavuu
MOJTHOPAITHOHHBIX KOPMOBBIX cMmeceid

W3BecTHO, 4TO MpoLECcC MPUTOTOBIEHUS U BBIAAYU MOTHOPALUOHHBIX
KOPMOBBIX CMeceil SBISieTCA CIIOKHONH OMOTEeXHHUYECKOW IeJIeHaIpaBiIeH-
HOW CHCTEMOH «4esIoOBeK — KOpM — MalllMHa — XHBOTHOe». B 1meHTpe
9TOH CHCTEMBI CTOUT )KUBOTHOE C €ro MOTPEOHOCTSIMU B NMUTATEIbHBIX BeE-
LECTBAX JUIsl MOJIYYEHUS IUIAHUPYEMOM IPOAYKTUBHOCTH, KOTOPBIE TOJIXK-
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HBI OBITH YIOBJIETBOPEHBI ONMpPENEIEHHBIM HAOOPOM KOPMOB U KOPMOBBIX
1100aBOK.

B T0 ke BpeMs MPUTOTOBJICHHE U Pa3jiaya KOPMOBBIX CMECEW Ha KH-
BOTHOBOTUYECKUX (DEpMax SIBIISFOTCS MPOIIECCAMHU YHEPTO- U TPYMOEMKUMHU,
TPeOYIOIUMH 3HAYMTEILHBIX JOMOJHUTEIBHBIX 3aTPAaT HA CTPOUTEIHCTBO
KOPMOIIEXOB, MPUOOPETEHHE U UCIIOJIL30BAHUE MAIIMH U 000PYIOBaHHUSL.

B aBTOMaTH3MPOBAHHBIX CHCTEMax MPUTOTOBIICHHUS M pa3fadd KOPMO-
BOM CMeCH MOJATOTOBKA KOPMOB M WX BbIIa4ya KHBOTHBIM OCYIIECTBIISFOTCS
PasHBIMH TEXHHYCCKMMH CpPEICTBAMH. J[JIsi MPUTOTOBJICHUS KOpMOCMeceit
TPUMEHSIOTCS KaK CTallHOHAPHBIE CMECHUTENH, TaK U TEPEIBIKHBIE KOOP-
JIMHATHBIE POOOTU3UPOBAHHBIE CMECHTENH-PA3IaTIHKH KOPMOB.

B OCHOBHOM MpHUMEHEHWE HANLIA CTAI[MOHAPHBIE KOPMOCMECHTEIH C
BepTI/IKaJ'H)HI)IM paCHOHO)i(eHI/IeM CMCIIMBAKOIINX HIIHCKOB B 6yHKepe Ma-
IITUHBI. CMECI/ITGHI/I OCHAIIaKTCA BI)Ipr?;H])IMI/I yCTpOﬁCTBaMH B BHUIC
TPAHCIIOPTEPOB PA3IMUYHBIX THIIOB: JICHTOYHBIX, CKPEOKOBBIX, ITHEKOBBIX
u np. Pazgava 3apaHee MPUTrOTOBIEHHON KOPMOCMECH MOYKET BBITIOIHSTh-
Cca CTaI_[I/IOHapHI)IMI/I NIn Hepe[[BI/I)KHBIMI/I KOOpI[I/IHaTHBIMI/I KopMopa3)1aT-
YUKaMH.

B ciiyyae TpUrOTOBIICHHS KOPMOCMECH HETIOCPEICTBEHHO B OyHKepe
KOOPJMHATHOTO KOPMOpa3IaTynKa TPUMEHIIOT TEXHHYECKHE CPEICTBA C
pacIIMpEeHHBIMA  (DYHKIIMOHATBHEIME BO3MOXKHOCTSAMH. Takue KOpMOpas-
JAaTYAKH UMEIOT 3JIEKTPOHHYIO BECOM3MEPHTENBHYIO CHCTEMY M CMEIIHBA-
folre paboune opransl BHyTPH OYHKeEpa.

B 06oux ciaydasx KOOpIHMHATHBIE KOPMOPA3NIATIMKH COBEPIIAIOT MHO-
TOKPAaTHbIE MEPEMELIEHHUS 110 3apaHee 3aporpaMMHUPOBAHHOMY MapIIpyTYy.
HpI/I JOBHXKCHUU T10 HeMy ABTOMATHUYCCKHU HpOI/ISBO}II/ITCﬂ BbIJJa4da HOHHOpa-
IIMOHHBIX KOPMOB Hepe3 BBITPY3HOM MaTpyOOK WM pa3faTOYHBIN TpaHC-
MOPTEP HEMOCPEACTBEHHO B OOLIYI0 KOPMYIIKY HJIK Ha KOPMOBOM CTOJI.

Iporeccom pas3nayd KOPMOB, B 3aBUCHMOCTH OT BBIOPAHHOW IpOrpam-
MBI KOPMJIEHHS W BBEIEHHBIX HCXOJIHBIX IaHHBIX, YIPaBIsSeT OOPTOBOM
KOMITBIOTEP, KOTOPBI MOXET MMeTh Habop 0a30BbIX (QYHKIMI: BbIIaua
CYTOYHOTO PAIMOHA, PEKUMbI HAPANIUBAHUS MM CHHXXEHUSI HOPMbI BBIIa-
YM KOPMOB U PEKHM PACUETHOTO MOTPEOJICHUSI KOpMa HAa KOHKPETHYIO KO-
poBy. TIOMUMO yNpaBiIeHUS KOMIIBIOTEP BBIIOJNHAET M PSJ PACUSTHBIX
GbyHKIWMA: cyMmMupYeT (HaKTHYECKUI pacXo/l KOPMOB U BBIJIAET CTATUCTHYE-
CKH€ JaHHbIE 0 NOTPEOIEHNH KOPOBAMH Pa3IMYHBIX KOPMOB.

TexHUYECKHEe BO3MOKHOCTH BBITYCKAEMBIX KOPMOPA3IaTIMKOB ITO3BO-
JSTIOT pean30BaTh Kak WHAWBHIyaJIbHOE, TaK M TPYIIIOBOE KOPMIIEHWE, B
3aBHCHMOCTH OT CII0C00a COMIEPIKAHHUSI KUBOTHBIX.
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OHeprocHaO)XeHHE IBHraTeleil KOOPIAMHATHBIX KOPMOPa3laT4HKOB
OCYILIECTBIISICTCS. OT aKKyMYJISITODHBIX Oarapei (mona3apspkaroTcst Mocie
Ka)XJJ0Tro IMKJIa pa3add KOPMOB Yepe3 KOHTAKThI WM IITEICeNIbHbIE pa3b-
€MBI IIPH €r0 HaX0XKJICHUH B HCXOJTHOM ITOJIOKESHUH) WIIM TOKOIIPOBOASIIEH
LIMHBI, pa3MelaeMoi BIOJIb TPAEKTOPHUH €ro JBIKeHus. VIHoria npuMens-
eTcss KOMOMHUPOBaHHOE DHEPrOCHA0KEHNE — aKKyMYJISITOpHBIE OaTapen n
TOKOIPOBOJIAILAS LIIMHA.

ABTOMaTH3UPOBAaHHBIE TEXHOJOTHYECKHE CHCTEMBI KOPMJICHHS KUBOT-
HBIX BhIyckaeT psin pupm. Tak, ¢pupma «Pellon Group OY» (Ounswmus)
paspaboTana ¥ mpeiaraeT MoTpeOUTeNsiIM HECKOJIBKO BapUAHTOB HCIIOJHE-
HUSl TaKMX CHCTeM JUI Pas3iIMYHBIX TEXHOJIOTHMI CONEpIKaHHs >KHBOTHBIX
(puc. 4.1).

Puc. 4.1. BapruaHTbI HCIIOTHEHMS aBTOMATH3HPOBAHHBIX CHCTEM KOPMJICHHS KHBOTHBIX
dupmsr «Pellon Group OY»:
a — 3arpy3unk + cmecutens TMR + sienrounsiii kouseiiep Pellon Belt Feeder;
6 — 3arpy3uuk + pobot-kopmopasnarank Pellon Combi;
6 — 3arpy34uK + pobot-kopmopasnaruuk Pellon TMR;
2 — 3arpy34mK + JieHTouHbIi KoHBeliep Pellon Belt Feeder;
0 — cmecutens CutMix + JeHTOYHBIN KOHBelep + poboT-kopmopasnarauk Pellon Silage
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ITpy GecrnpHBSA3HOM COJICpP)KaHUM KUBOTHBIX IpeliaraeTcs HCIOJb30-
BaTh HECKOJIbKO BapUaHTOB MCHOJIHEHHS aBTOMAaTH3MPOBAaHHOW CHUCTEMBI
KOPMJICHHSI JKUBOTHBIX, OCHOBHBIMH 3JIEMEHTAMH KOTODBIX SIBIISIFOTCSI PO-
6o1-xkopmopasaatuuk Pellon TMR (cm. puc. 4.1, a, 6-0). Ans kopmieHHs
KMBOTHBIX IPU MPUBA3HOM crioco0e coliepykaHus IpeliaraetTcs JIMHHUS B
cOoCTaBe 3arpy34uka u pobora-kopmopasaarunka Pellon Combi (puc. 4.1. 6).

Jlist peanu3anyy NpeUIoKEHHBIX BapHAHTOB MOCTPOSHUST aBTOMAaTH3H-
POBAaHHBIX CHCTEM KOPMIICHHS >KUBOTHBIX (UPMOI pa3zpaboTaHbl IoIBec-
Hble POOOTHI-KOPMOPA3IATUYMKHA € Pa3IMYHBIMH (YHKIHOHAJIBHBIMH BO3-
MOXXHOCTSIMH. KOHCTpPYKTHBHOE HCIIOJHEHHE pPOOOTa-KOPMOpa3JaTinKa
Pellon TMR (puc. 4.2) no3BoJisieT MPUrOTABIMBATH MMOJHOCTHIO COANAHCH-
POBaHHBIE 110 MUTATEIHHBIM BEIIECTBAM KOPMOCMECH.

Puc. 4.2. KonctpykTiBHas cxema poboTa-kopmopasnaruuka Pellon TMR

Pellon TMR o6opyaoBaH 371eKTPOHHON CHCTEMOMN B3BEIIMBAHHS, KOTO-
past oOecnieynBaeT 3aloOJNHEHHE OyHKepa KOpMOpa3JaTiHKa HCXOJHBIMU
KOMITOHEHTaMH KOPMOCMECH C HCIIOJIb30BaHHEM BECOBOTO JIO3MPOBAHUS
Kaxgoro u3 Hux. Cucrema cMeIIMBaHWS KOMOWHHPOBaHHAs, COCTOMT M3
KOHBelepa M mHeka. KoHBeliep, 3aXBaThIBas CBOMUMH IpeOeHKaMu KOMIIO-
HEHTBl KOPMOCMECH, TIepeMEIaeT UX U3 HIKHEH 4acTH B BEPXHIOIO, OTKY1a
KOPM MOJ JIEHCTBHEM CHIIBI TSDKECTH CKATBIBAETCSl BHU3. PazMelleHHBIN B
cpenuHe OyHKepa IIHEK JONOJHHTEIBHO MEepeMENINBaeT KOPMOCMECh B
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TOPU30HTAJBHOM HAIpaBiIeHHH. B pesynbrare Takoro KOMOMHHPOBAHHOTO
BO3/ICHCTBUSI UCXOAHBIE KOMIIOHEHTHI OBICTPO 00pa3yloT OAHOPOIHYIO TIO
COCTaBY KOPMOBYIO CMECh.

bnaromaps 3akpyrieHHod ¢opMe aHuIIa OyHKepa poOOTa 3aTpaThl
SHEPruM Ha CMEIIMBAHUE U BHITPY3KY KOpMa CBEIEHBI K MUHUMYMY (ycTa-
HOBJIGHHAss MOIIHOCTb 3JEKTPOJBUTATENsI NMpHBOJAa pabo4YMX OpraHoB CO-
crasisier 2,2 kBT). DnekrpocHabkeHre KOpMOpa3qaTyuKa OCYyIIeCTBISETCS
OT TOKOTPOBOJSIIEH INWHBI, YCTAHOBIEHHOW BIONb MOHOpENbca. PoOor
Pellon TMR cnioco6en o6emysxuts 200-300 ro. KPC.

J11st rpyNIIoBOro KOPMIICHHS )KMBOTHBIX MOXKHO HCIIONIb30BATh M CTAllU-
OHapHbIC aBTOMATH3UPOBAHHBIC TEXHHYECKHE CPEICTBA JUI pa3ladd Kop-
MmoB. Tak, ¢upma «Pellon Group OY» npenaraer moTpeOUTENsIM JIEHTOY-
Hblii kouBeliep Pellon Belt Feeder (puc. 4.3), KOoTOpBIi ycTaHaBIMBaeTCs B
KUBOTHOBOJYCCKOM IMMOMCIICHUHN HaJl KOPMOBBIM IIPOXOJ0OM.

Puc. 4.3. Jlenrounslii konseiiep Pellon Belt Feeder

[IpeaBapuTEenbHO MPUTOTOBICHHAS KOPMOCMECH MTOJIAETCSI B IIPUEMHYIO
4acTh JICHTOYHOTO KOHBEWepa M Jaliee JICHTOYHBIM TPaHCIIOPTEPOM Iepe-
MEIAeTCsl HaJ KOPMOBBIM MpPoXoJoM. Hax JEHTOYHBIM TpPaHCHIOPTEPOM
YCTaHOBJICHO COpAachIBAIONIEE MTOBOPOTHOE YCTPOMCTBO B BHJE KIIMHA, KO-
TOpOE UMEET BO3MOXHOCTh aBTOHOMHOTO IEPEMEIIEHHSI BJOIb TPAHCIIOP-
Tepa. 3a cueT yNpaBIECHUsS IEpeMENICHHEM COpPachIBAIONIETO yCTPONHCTBA
(BpyuHyIO MU ¢ oMoIIbI0 Komnbiotepa Graphics) obecrieunBaercst BbIia-
Ya HEOOXOMMOT0 KOJIMYECTBA KOPMa B KOPMYIIIKY HJIM Ha KOPMOBOW CTOJI.
Paznaya KopMOB MOXET IIPOU3BOJUTHLCS HA JIEBYIO WIIU IIPABYIO CTOPOHY OT
JIEHTHl TPAaHCHOpPTEpa 3a CUeT MOBOPOTa KIMHOBUAHOIO COPACHIBAIOLIETO
YCTPOWCTBA, BBINOJIHAEMOTO aBTOMAaTHYE€CKH CEPBOMOTOPOM, YCTaHOBIICH-
HBIM B KOHILle KoHBeiepa. lllupuna neHTsl KoHBedepa — 450 MM, jMHa —
10 80 M, ycTaHOBIJIEHHAs! MOLITHOCTH NPHUBOJA — 3 KBT.

Jlisi KOpMIICHHSI >KHMBOTHBIX HPH HPHUBSI3HOM COJIEP’KaHWU JKHBOTHBIX
¢dupmoii «Pellon Group OY» paspaboran pobor-kopmopaszmatyuk Pellon
Combi (puc. 4.4), KOHCTPYKTUBHOE HCIIOITHCHHE KOTOPOTO W BO3MOYKHOCTH
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CHUCTEMBbI YIPABJICHUS MO3BOJISIOT OCYIIECTBIATh MHAWBUIYaIbHOE KOPM-
JICHHE >KMBOTHBIX B COOTBETCTBHH C 3alpPOrPaMMHUPOBAHHBIM PELEHTOM.
OTn4nTeNbHAs 0COOCHHOCTh po0OTa — PEaTM30BAHHBIN B €r0 KOHCTPYK-
IUU CIIOCOO MPUTOTOBJICHUS KOPMOCMECH: OHA TOTOBUTCS C TIOMOIIBIO I10-
MEPEYHOTO PA3MATOYHOTO JICHTOYHOTO TPAHCIOPTEpPAa, OCHAIICHHOTO CH-
CTeMO¥ 3JICKTPOHHOTO B3BemuBaHus. Ha TpancmopTep mo3atopamu (pado-
TAIOT B COIVIACOBAHHOM C CHCTEMOW B3BCIIUBAHHS PEKUME) U3 COOTBET-
CTBYIOIINX OYHKEPOB MOJAETCs HEOOXOMUMast IIOPIHs 0OBEMHUCTHIX (CHITOC,
CCHaX, CCHO) U KOHICHTPUPOBAHHBIX KOPMOB. MCXOMIHBIE KOMIIOHEHTHI
KOPMOCMECH CMEIIMBAIOTCS B MPOIECCE MX IT0/Ia4M Ha MMOBEPXHOCTh TPaHC-
noprepa. ['oToBast mopiyss KOPMOCMECH TPAHCIIOPTEPOM BBITPYKAETCS KOH-
KPETHOMY KHBOTHOMY B KOPMYILIKY WMJIM Ha KOPMOBO# cTON (pa3aada Mo-
JKET OCYIIECTBIIATHCS Ha 00€ CTOPOHEI).

Puc. 4.4. Pobor-kopmopasaatuuk Pellon Combi

Jlns 1o3upoBaHHOM pa3fayu IMpeABAPUTEIHHO MPUTOTOBICHHOM KOP-
MOCMECH WM TPYOBIX KOPMOB CITyX)aT poGoTwi-kopmopasmaraukd Pellon
Silage (ucmonb3yrorcss TpH  GECHPUBA3HOM COIEPYKAHWU KHBOTHBIX).
Jns pa3maun rpyObIX KOpMOB (pupma mpeaiaraeT HOTPEeOUTENsIM poOOTHI-
kopmopasnatauku Pellon 1500 u Pellon 2500 (ta6u. 4.1).

st ympaBieHHs] MPOLECCOM KOPMIICHHUs KHUBOTHBIX (upma «Pellon
Group OY» paspaboTaia HOBoe mokoyieHHe KommbioTepoB Pellon: Pellon
Graphics, Pellon PT-400 u Pellon PT-200. Komnetotepras cuctema Pellon
Graphics cTanMoOHapHOTO MCIOJIHEHHS CITY>KUT JUIsl YIIPaBJICHHUS KOPMIICHH-
€M crajia ¢ OOJIBIINM ITOT0JIOBbEM, OCHAIIEHA yIOOHBIM U MH(POPMaTHBHBIM
JUCIIIICEM. TTocne BBOJIa UCXOJHBIX HAHHBIX B KOMIIBIOTEP (KOJII/I‘ICCTBO
TPYII KUBOTHBIX, PELENTOB M UCXOJHBIX KOMIIOHEHTOB, BPEMEHH KOpMJIE-
HUSI ¥ JIP.) KOPMIICHUE KHUBOTHBIX OCYHIECTBISICTCSI B aBTOMAaTHYECKOM Pe-
JKHME TI0JI YIpaBJeHHEM Komiblotepa. [IporpamMmmHoe oOecriedeHne KOM-
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netotepoB Pellon Graphics mognepkuBaer QyHKIHIO «KaJleHAAph KOPOBBD»,
KOTOpasi SIBJISETCS HMHCTPYMEHTOM JUJIsl MPOTHO3HPOBAHUS IPEACTOSIIIX
MEPONPUATHI ¥ 00JIerdaeT BHIMOJHCHHE HHIUBUAYAIBHOTO PEKUMa KOPM-
JICHHSI, aBTOMATHYECKH IMPHUCIOCAOIMBAEMOr0 K TNPOJYKTHBHOMY LHUKIY
KHBOTHOTO.

Ta6auna 4.1. Texunueckasi XapaKTepPHCTHKA MOBECHBIX POGOTOB-KOPMOPA3IaTUHKOB
dupmst «Pellon Group OY»

Mojenb KOpMOpa3IaTInKa
IokazaTens Pellon Pellon F;e(;!)%n F;e(;!)%n Pellon Pellon
TMR Silage Combi Combi 1500 2500

BmecTMOCTD, KT 2000 2500 2100 3100 1500 2500
Ilupuna JEHTHI, MM 1100; 1300; 1500
I'abGapurHble pazme-
PBI, MM:

JUIMHA 3020 3400 3100 4100 2400 3400

IIUpHHA 1330 1200 1200 1200 1200 1200

BBICOTA 2400 2050 1850 1850 1850 1850
Macca, Kr 1200 940 750 965 700 915

Kommsiorepsr Pellon PT-400 u PT-200 npencrasistor coboit mopra-
TUBHBIE MOJIENIM, (DYHKIMOHAIBHBIE BO3MOXHOCTH KOTOPBIX CJIEIYIOLIHE:
TIOTOJIOBBE 3aIIOMHUHAEMBIX XMBOTHBIX — 230-255, umcio rpymnm XHBOT-
HBIX — JI0 9, 4HMCII0 KOPMOBBIX pannoHoB — 1-5. KoMmnbroTepsl ocyriecTs-
JISIFOT KOHTPOJIb 32 MOTPEOJIeHHEM KOPMOB M MMEIOT SHEPrOHE3aBUCHMYIO
HaMsATh.

Qupma «Mullerup A/S» (Hdarus), xotopast ¢ 2010 T. BXOIUT B COCTaB
koHnepHa «GEA Farm Technologies», mpeanaraeT motpeduTemsMm Taxxke
pa3iHYHBle BapHAHTHl aBTOMATH3UPOBAHHBIX CHCTEM KOPMIICHHS JKHBOT-
HBIX, KOTOpBIE II0 HA3HAYECHHI0 W HCIOJHEHHIO B OOIIEM aHaIOTHYHBI
npensrymuM. Tak, KOHCTPYKIHMsA poGoToB-KopMopa3natunkoB Mix Feeder
9TOH (GUPMBI MTO3BOJISIET BBIIOIHSATH IPUTOTOBIICHHE KOPMOCMECH H €€ pa3-
Jladyy B KMBOTHOBOJYECKUX IOMEUICHHSX C Pa3IMuHBIMH CHUCTEMaMH CO-
Jiep)KaHusl )KUBOTHBIX B aBTOMAaTHYECKOM PEXHMME I0J] YIPABICHHEM KOM-
netotepa MIT wnu Bpyunyto (puc. 4.5).

JAnst KOpMIIEHUsI MOJIOYHOTO cTaja ¢ GoubIuM rorojioBbeM (10 1000 ko-
poB) TmpHu OecrnpuBs3HOM coaepkaHuu  koHuepHom «GEA  Farm
Technologies» pa3paborana cuctema MIX & CARRY, cocrosiias u3 noa-
BECHOTO po00Ta-KOPMOpa3aTuiKa U CTalOHAPHOro cMecuTelns MVM s
MPUTOTOBIICHHUS] KOpMOcMecei (puc. 4.6).
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OTACABHBIX BHADE KOPMOB... AOSHPOBKA... CHENGHR KOPM, HHAMBHAYAALHBIA
PALMONH NO IPYNNAM....

Puc. 4.5. DneMeHTHl aBTOMAaTH3UPOBaHHOU crcTeMbl kopmiieHus Mix Feeder

—
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CAMOCTOATENBHOE CMELIMBAHKE, —

Marasuel u Gymkepst MOMEHTANLHAA pa3fava... CBEMMIA, HACHILLEHMBIR IHeprHel
Gonsuworo obema... KOPM ANA BCEX FPYNN UBOTHBIX...

Puc. 4.6. DnemeHThI aBTOMAaTH3MPOBAHHOM cructembl KopmieHust MIX & CARRY

Ionsecurie poboTsi-KopMmopazmatankn MIX & CARRY c¢ Oyrkepom
BMECTHMOCTBIO 2 HIIH 3 M° MOTYT 00CTy)HBaTh 10 20 IPYIII KHBOTHBIX,
BbIJaBas UM 10 30 panroHOB KOpMOCMeEceH, NepeMeIasch Ipu 3TOM CO
CKOpPOCTBIO 8—16 M/MuH.

CramuonapHsiii cMecutennb MVM mpencrasisier coboit OyHKep ¢ Bep-
THKAJbHO YCTAHOBICHHBIMU PAabOYMMH OpPraHaMHU IIHEKOBOTO THIA, OCHA-
[ICHHBII 3JEKTPOHHOW CHCTEMOW B3BCLIMBAHUS KOMIIOHEHTOB KOPMOBOI
cmecu. J{s yaoBneTBopeHus OTpeOHOCTEH hepM ¢ pa3IudHbIM MOTOIOBb-
€M JKHBOTHBIX BBIIYCKAeTCsl INMPOKHH THIIOPAa3MEPHBIN PsAX KOPMOCMECH-
tenei (Tadi. 4.2).

Tab6auna 4.2. TexHuueckasi XapaKTePHCTHKA CTAIIHOHAPHBIX cMecHTeneii MVM

THokasatens Mozenb CMeCHTEIst
MVM 6,5/8/10 MVM 14/18 MVM 22/27

BMecTUMOCTD, M° 6,5; 8; 10 14; 18 22; 27
YKCII0 IHEKOB, IIIT. 1 2 2
Yucno HOXKeEll HAa 5 10 14
IIHEKE, IT.
YcraHOBJICHHAS 15 22 30
MOIITHOCTh, KBT
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[senckas ¢pupma «Delavaly taxxke mpeiaraeT aBTOMaTH3MPOBAHHBIE
JIMHUY TIPUTOTOBIICHUS U pa3/laui KOPMOB ISl MOJIOYHO-TOBAPHBIX (epM H
KOMIUIEKCOB. ABTOMaTHYECKHE KOPMOPA3JaTYuKy 3TOW (UPMBI JIETKO WH-
TErpuUpyIOTCS B OCHOBHBIE CHUCTEMBI KOPMIICHHMS M MOTYT padoTaTh IOA
ynpaBieHHeM KoMmmboTepHoi cucremMsl ALPRO nnm cranmapTaOTro 60pTO-
Boro komnbiorepa. Cucrema ALPRO koHTposMpyeT nporecc aBToMaTHde-
CKOTO KOPMJICHHSI CTaJia U MOXET NPUMEHATHCS B COYETAHUU C CHCTEMOH
nAeHTH(HUKAINH XKUBOTHBIX. ECI aBTOMaTHYECKOe pacro3HaBaHHE KOPOB
HE BIIUCHIBAETCS B KOHKPETHYIO IUIAHHPOBKY XXMBOTHOBOJYECKOIO IOMeE-
LIEHHs, TO MO’KHO HCIIOJIb30BaTh CTAHJIAPTHBIH OOPTOBOI KOMITBIOTED KOP-
MOpa3JaTyiKa, UMEIOIN Habop 0a30BBIX (PYHKITHIA U1 KOPMIICHHUS KOPOB,
B TOM YHCIIC JHEBHOM paIOH KOPMIICHHS, PEKHMBI HapallUBaHHUA W
YMEHBIICHHUS BbIIa4l KOPMOB U PEXKUM pacyeTHOTO MOTPeOIeHUs] KopMa Ha
OJIHY KOPOBY.

®upma «Delaval» BblmyckaeT mogBecHble KOPMOPA3IaTYHMKHA HECKOJIb-
KHUX TUIIOB C pa3IMYHbIMU q)yHKI_II/IOHaJ'II)HI)IMI/I BO3MOKHOCTAMU. OCHOBHAs
KOHCTPYKTHUBHAsE OCOOCHHOCTH ITOJBECHBIX KOPMOPA3JaTUNKOB — IEpeMe-
mieHrne o MoHopenbcy. Kopmopasgatunk RA 135 obecmeunBaer kopmiie-
HUE CTaJla MOJTHOPAINOHHBIMU KOPMOCMECAMU U UCTIOJIB3YETCA Ha (bepMax,
000pYJIOBaHHBIX CHCTEMOM JTOOPOBOJILHOTO JOCHUSA KOPOB poboTamMmu VMS
9TOM *Ke Qupmbl. KopMopa3zgaTumk CIpOEKTUPOBAH JUIS YAaCTOH aBTOMATH-
YeCcKOW pa3aud KopMa B TedeHWe 24 4 B CYTKH, pabOTaeT B aBTOHOMHOM
PEKUME U MUMCECT KOHCTPYKTUBHYIO BO3MOHOCTH YBCJIMYCHHA IJIMHBI, a
CJIeIOBATENILHO, U BMECTUMOCTH OyHKepa (puc. 4.7, Tabun. 4.3).

Puc. 4.7. TlonsecHoit kopmopasnatank RA 135 ¢pupmsr «Delaval»
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Tadnuna 4.3. Texunueckasi XapakTepucTuKa kopmopasaarunka RA 135

ITokasaTens 3HayeHHe
3 ot 2,5 (yBeuumBaeTcs Ha 3,7 M° ¢ yBerH-
BmectumocTs OyHKEpa, M
YeHHeM JUIHbI OyHKepa Ha | M)

MuHHMasbHas MIHPHHA KOPMOBOTO TIPOE3- 2000
13, MM
BeIcoTa pacronoxeHusi MOHOPEIbCa OTHO- 2150
CHTEJIbHO KOPMOBOT'O CTOJIA, M
MorHocTs Ha puBoJ, KBT:

OHUTEPHOro yCTpOICTBa 4

BBITPY3HOTO TPaHCIIOPTEPa 0,37

OIOPHBIX TEIEKEK 0,75
T"abapuTHbIC pa3Meps, MM:

JUIMHA ot 3900

LIIMPHUHA 1350

BBICOTA 1650
Macca, kr 950

Kopmopasgarurk RA 135 Bxomut B cocrtaB juaun Delaval Optimat 11
Master — moTHOCTBI0 aBTOMAaTU3UPOBAHHON CUCTEMBI JUISI IPUTOTOBIICHHS U
pasnaun kopMmoB (puc. 4.8). ABromaTuueckoe yrpasjieHue paboToil mexa-
HU3MOB O0ecIieurBaeT TOYHOE 3al0JHEHHE, CMEIIMBaHNE M pPacIpeeicHIe
BCEX KOMITOHEHTOB KOPMOBO# cMecu. CTallMOHApHBIN CMECHUTENIh KOPMOB C
BEPTUKAJIBHBIM pacroyiokeHueM mHeka VSM obecreunBaeT MHOTOKPATHOE
MIPUTOTOBJICHHE KOpMa B TeueHHe cyToK. CMecurens paboTaeT ¢ JOOBIMU
BAAAaMH OOBEMHCTHIX M KOHICHTPHPOBAHHBIX KOpPMOB. [IpuroTtoBieHHas
KOpMOBasi CMECh C TOMOILBI0 HAKIOHHOTO JICHTOYHOTO KOHBeWepa mepe-
Tpy)KaeTcs W3 CMecHTeNs B OyHKep KOOPIMHATHOTO KOPMOpa3IaTdhKa
RA 135 mns nanpHeimei ee pa3gadu )KHBOTHBIM.

Cuctema Delaval Optimat Il Master MosxeT UCToIB30BaThCS 1T KOPM-
JICHHUS Pa3IHYHBIX TPYII KOPOB C OIMpPEIEeIICHHBIM PAllMOHOM JUIS KaKIou
13 HAX. KOMIIOHEHTHI aBTOMaTHYECKH JO3UPYIOTCS M CMEIIMBAIOTCS, TIOCIIEe
4ero KOPMOBasi CMECh MHOTOKPATHO PAa3/acTCs JKUBOTHBIM B TEUYCHHUE CY-
TOK. EMUHCTBEHHBIM yciioBueM Oecriepe0oiiHOi aBTOMaTnueckoil paboTh
CHCTEMBI SIBIIETCS TIEPHOJMYECKOE 3allOTHEHNE KOMITOHEHTaMH KOPMOBOM
cMecu OyHKEpOB HaKOIUTENeH-UTaTeNeH.
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Puc. 4.8. ABTOMaTH3UpOBaHHAS CHCTEMA IPUTOTOBICHHUS U Pa3adll KOPMOB
DeLaval Optimat Il Master

Eme onHoii n3 Hamboliee NMEPCIICKTUBHBIX POOOTU3MPOBAHHBIX CHCTEM
KOPMJICHHSI KPYTTHOTO POTaTOTO CKOTa SBIsETCA cucTema Triomatic ¢pupmsr
«Trioliet» (puc. 4.9). Kak u B Boimeomnucannoi Optimat |1 Master, riaBubv
JIOCTOMHCTBOM 3TOM CHUCTEMBI SIBJISIETCS TO, YTO IS ee OecriepeboitHoii pa-
00TBI HEOOXOIUMO JIMIIL MOJJICP)KUBATh TpeOyeMbli 3amac KOpPMOB, Bce
OCTaJIbHbIE OTIEPALMH BBIOJIHIIOTCS ABTOMATHYECKH B COOTBETCTBHU C
3aJ]aHHOH MPOTrpaMMOil KOPMJICHHST )KUBOTHBIX.

Puc. 4.9. Dnementsl poboTusrpoBanHoii cucremsl kopmiieHust KPC Triomatic

Cucrema Triomatic cocTOUT U3 KOPMOIPHUTOTOBHTEIBHOTO OT/CICHUS
KOOPJMHATHOTO po0OO0Ta-KopMopa3aTynka. B KOPMOIPHUrOTOBHTEIEHOM
OTJAC/ICHUH pa3MEIeHbl HAKOMHUTEIH Ui OMEPAaTUBHOrO (B TEUYCHHE He-
CKOJIbKMX JHEH) XpaHEHHs HCXOJHBIX KOMIIOHEHTOB KopMmocMecu. J[HO
Ka)X[JOr0 HAaKONHUTENSI MPEACTAaBISIET COO0H TpaHCHOPTEp, MepEeMENaroni
XpaHALIANCS KOPM K pexymiel cekuun. CeKnms MOXKET NMepeMeaThest Mo
HaNpaBISTIONIAM, MPOJIOXKEHHBIM BIOJI TOPIOB Hakonureneil. [Tocne ycra-
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HOBKHM CEKLIUH HaIllPOTHB COOTBETCTBYIOIIETO HAKOIUTEIS 1B IHCKOBBIX
HOXa CEKLMH IIPOM3BOMAT MOCIOHHOE OTpe3aHHe KOpMa OT HaXOSIIEerocs
B Hakonuresie MaccuBa. Jlajee oTpe3aHHBIH KOPM CCBINIAETCS Ha Ioreped-
HBII JIGHTOYHBIN TPAHCIIOPTEP, KOTOPBIH MOJAET ero B OyHKEp KOOpJHMHAT-
HOTO KOpMOpa3JaT4vka. biarojapss HaIMYMIO B KOpPMOpa3JaT4MKe 3JeK-
TPOHHOW CHCTEMBI B3BELIMBAaHHS 3arpy3ka ero OyHKepa KOMIIOHEHTaMHu
KOPMOBOW CMECH OCYIIECTBISIETCS] JO3UPOBAHHO, B CTPOTOM COOTBETCTBUHU
C 3amporpaMMHpPOBAHHBIM palMOHOM. [IpHUTOTOBIEHHE KOPMOBOH CMecH
OCYILIECTBIISIETCSI HEIIOCPEACTBEHHO B OyHKepe KOpMOpa3gaTdhKa ¢ MOMO-
IIBIO JIBYX BEPTHKAJIEHO PACHOJIOKEHHBIX ITHEKOB. Bce mepemerneHus po-
0oTa-KOpMOpa3IaTYNKa OCYLIECTBISIOTCS MO0 MOHOPENbCY, CHA0KEHHOMY
TOKOIPOBOJAALIEH ILIMHOM.

Pa6ota cuctembr Triomatic KOHTPOIUPYETCSI KOMIIBIOTEPOM C MTOMOIIBIO
CHCIHATBbHO pa3pabOTaHHONH MPOTrpaMMbl, KOTOpas IMO3BOJSECT BHIOMPATH
paluoOHbl KOPMJICHUS, BpEMA U NEPUOANYHOCTH KOPMIJICHUA IO Ipyliiam
KUBOTHBIX U Ap. biarogapss 3TOMy 3HAYUTENIBHO COKPAILAIOTCS 3aTpaThl
Tpyza oOCITy>KUBAIOLIETO EPCOHAIA, CBSI3aHHbIE C KOPMIICHUEM KMBOTHBIX,
Jlake TP YBEIMYCHUH 4acTOThI KopMieHus. Kpome Toro, BO3MOXKHO opra-
HU30BaTh THOKUI padounii rpaduk 0OCITyKHBAIOMIETO MEPCOHANA, TaK KaK
IPH BBINOJHEHUH PabOT MO MOAAEPKAHHI0 HEOOXOAUMOTO 3araca KOpMOB
omeparop cBoOOJICH B BHIOOPE BPEMEHH, KOTIA UX BBINOIHAT.

PabGorta Haj mampHEHIIMM COBEPLICHCTBOBAHHEM CHCTEMBI MpPHUBENa K
pacilipeHH0 ee (YHKIHMOHANBHBIX BO3MOXHOcTeil. HoBas Monenp
Triomatic, TOMHMO KOPMJICHHS KOPOB, TEIIeph MOXKET pa3dpackiBaTh COJIO-
MY Ha IOJACTUJIKY B OoKcax JUIA OTAbIXa XUBOTHBIX WIIM CEKOUAX IIPU UX
rpynmoBoM cojepxkanun. ConoMa MpeaBapUTeNIbHO M3MENbYaeTcs /10 Ya-
CTHI[ HEOOXOIUMOTO pa3Mepa, a 3aTeM IONEPEYHbIM TPAHCIOPTEPOM 3a-
rpyxkaercs B OyHkep pobora-kopmopa3matumka. [Ipu pazOpacsiBaHUE CO-
JOMBI poOOT TepeMeniaeTcs MO IOJABECHOH PEbCOBOM HaMpaBIISIONIEH,
CMOHTHPOBAHHOW HaJ MECTaMH OT/IbIXa XMBOTHBIX.

B nocneanee BpeMs HOJIydaroT pa3BUTHE aBTOMAaTH3MPOBAHHBIE CHCTE-
MBI KOPMJICHUSI )KMBOTHBIX, OCHAIllaeMble KOPMOpPAa3JaTunKaMH Ha KoJiec-
HOM Xony. Ilpy co3jaHMM KOHCTPYKLMM TakMX MallMH 332 OCHOBY ObUIM
B3ATHl HE IOBECHBIE POOOTHI-KOPMOPA3ATINKH, & MOOWIIbHBIE CMECUTEIH-
pa3znaTyvku KopMoB. Takue WHHOBAIMOHHBIE Pa3pabOTKU yxe ObUIM Ipo-
JEMOHCTPHPOBAHBl HA KPYIHEHIINX MEXTyHapOIHBIX BBICTABKAX — aBTO-
MaTHYEeCKU cMecuTeNb-KopMopasaarank Innovado (puc. 4.10) ¢upmsr
«Schuitemaker Machines B. V.» (Hunepnanumsr).
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Puc. 4.10. ABTOoMaTH4YeCKHil CMECUTENb-KOpMOpa3aatiuk Innovado

B koHcTpyKImu KopMmopasgarduka Innovado ucrmonis30BaHbl Kak yiKe
M3BECTHBIC TEXHHYCCKHE PEIICHUS, TaK W WHHOBAIMOHHBIC pPa3pabOTKH.
Tak, BeIeMKa CHJIOCA M3 TPAHIICHHBIX XPaHUIIHUII U €ro 3arpy3ka B OyHKep
YCTaHOBKH OCYIICCTBISIOTCS XOPOIIO 3aPECKOMEH/IOBABIIUM Ce0sl Pe3UUKOM
CHIIOCHBIX OJIOKOB, pa3MEIICHHBIM Ha CTPEJe C PeryIupyeMoil JIMHON BbI-
nera. CMelIMBaHHE WHTPEAUEHTOB POU3BOJUTCS B OYHKEepe KOpMOpa3aaT-
YHKa C TIOMOIIBI0 BEPTUKAILHOTO IHEKa. Pa3qaya kopMa BeJeTcs JICHTOU-
HBIM IOTIEPEYHBIM TPAHCIIOPTEPOM Ha JICBYIO MU MPABYIO CTOPOHY.

VIHHOBAalIMOHHBIMU PELICHUSIMH B KOHCTpyKIMH Innovado sBistroTCst
maccu U cucrema ynpasinenus. [1laccu, Ha KOTOPOM pa3MellieHbl Bce pabo-
4re OpraHbl po0OTa, MMEET YEThIPE HE3aBHCHUMO YIIPABISIEMBIX KOJeca.
[TpuBoz KoJIeC OCYLIECTBIISIETCS 3JIEKTPOIBUraTEIEM C MUTAHUEM OT aKKy-
MYJISITOPHOI OaTapeu.

Cucrtema ympaBiCHHsS KOPMOpPa3JaTurdka 0OECICUYMBACT BBIOJHCHUC B
aBTOMATHUYCCKOM PEXKHUME BCEX TEXHOJOTMYCCKHX OTepaluii 3arpy3KH,
MPUTOTOBIICHUS U Pa3iadu KOPMOCMECH, a TAKXKE Mepemelenne podora mo
3aJaHHOMY MapuipyTy. Mapuipyt st Innovado 3amaercst myteM pasmerie-
HUSI 0] TIOBEPXHOCTBIO JOPOKHOTO IMOJIOTHA CIEIUATIbHBIX HHIYKIMOH-
HBIX JaT4rkoB. Ha camMoM po0OTe yCTaHOBJIEHBI THPOCKOIN M B3aHUMOJICH-
CTBYIOII[UE C JATYUKAMH CEHCOPBI, 00ECIICUNBAIONINE [IEPEMEIECHUE MAIIIH-
HBI 10 YCTAHOBICHHOMY MapupyTy. be3omacHas skcmutyararus Innovado
obecrieunBaeTcst 3a CUET YCTAaHOBICHHOTO Ha HEM Jia3epa, KOTOPBIH CKaHH-
pyeT Onm3eskarinee MPOCTPAHCTBO Ha MPEAMET HPUCYTCTBHS JIOACH, MKH-
BOTHBIX U JPYIHX 00BEKTOB. [Ipr 0OHAPYKCHUU MPETATCTBUS HA MapIIpy-
T ABHXKCHHUS pOOOT HEMEIICHHO OCTAHABIIMBACTCS.

[TporpammHOe obecrieueHre CUCTEMbI yIpaBlieHHs mo3BoiisieT Innovado
OCYIIECTBIISATE 3arpy3Ky KOPMaMy M3 HECKOJbKUX XPAHHJIMIL, 00CITyKUBas
MIPH 3TOM Pa3IMYHBIC TPYIITEI )KHBOTHBIX B Pa3HBIX MMOMEMICHHUSX U MPHUTO-
TaBJIMBas UM KOPMOBBIC CMECH COOTBETCTBYIOIIUX PAIIHOHOB.
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ABToMaTu3mpoBaHHas cuctema kopmuenus Vector ¢pupmsr «Lely» co-
CTOMT M3 HECKOJBKHX arperaToB, YIPaBISIEMBIX KOMIBIOTEPOM IO CIICIH-
aNbHOM IporpamMMe, IO3BOJISIONIEH aBTOMATHUECKH MPUTOTABIMBATH MHO-
TOKOMIIOHEHTHBIE KOPMOBBIE CMECH U OCYILIECTBIISATh U3 pa3nauy. Cucrema
BKITIOYAeT B ceOs rpeliepHbI MOrpy3unK 0OBEMHUCTBIX KOPMOB, J103aTOP
KOHLIEHTPUPOBAHHBIX KOPMOB M JI00aBOK, KOOPJIMHATHBIH CMECHUTENb-
KOpMOpa3IaTiuK ¢ GpyHKImeil noaraakusarens KopmMos (puc. 4.11).

Puc. 4.11. Cxema pa3MeleHHs] TEXHOJIOIMYECKUX TIOMEILEHUH MTPU UCTIONIb30BAaHUU
aBTOMATH3UPOBAHHOHN CHCTEMBI KOPMIIEHHs Vector

B nporecce npuUroToBIIeHNsI KOPMOBBIX CMeceill poO0T-KOpMOpa3AaTIHK
OCTaHABJIMBAETCS B OINPENECIICHHOM MECTE M IOJKIII0YaeTCA K CIeLHalbHO-
MY YCTPOWCTBY JUISL 3apsIKM aKKyMYJIATOPHBIX OaTapeil. 31ech ke pacro-
Jlaraercst 103aTop KOHIIEHTPHPOBAaHHBIX KOPMOB M J00aBOK, KOTOPBIH 3a-
rpyxaeT B OyHKep KOpPMOpa3iaT4Mka HEOOXOIMMBbIE KOMIOHEHTHL. B mo-
MEIIEHUU TaKke CMOHTHpPOBaHa KpaH-0allka ¢ pOOOTH3MPOBAHHBIM IpEi-
(bepHBIM MOTPY3YHMKOM 0OBEMHUCTBIX KOPMOB.
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I'peiidepHslit mOrpy3dunK IMEET CKaHEep HAIWYHSI KOPMOB Ha IIIOMIAIKE,
JIEKTPOHHBIE BECHI JUIS ONPEAEIECHHUS MacChl 3aXBaU€HHOM MOPIUH KOpMa 1
caM KOBII, KOTOPBII 3aXBaTbIBAeT MOPIHIO KOPMa U YAEPXKHUBAET O MO-
MEHTa, KOIJa pOOOT-NIOIPY34YHMK IEPEMECTHTCS K OYHKepy CMecuTess-
KopMmopaznarynka. Haxonsce Hax OyHKepOM, KOBII pacCKpPBIBACTCS, U KOpMa
nonanarT B OyHkep. Ecim oHOI nopLyy KOMIIOHEHTa HEAOCTATOYHO, I10-
IPY34HK MOBTOPsieT cBO LUK (puc. 4.12).

Puc. 4.12. 3arpy3ka KOpMOB B OYHKEp CMECHTENA-pa3aaTIHKa
POOOTH3UPOBAHHEIM Ipeii(hepHBIM MOrPy3InKOM

PoGoTH3MpoBaHHBIA MOTPY3YMK CIIOCOOEH 3arpykarb HECKOJIBKO pas-
JMYHBIX KOMIIOHEHTOB KOPMOBOH CMECH, KOTOPBIE TOJKHBI OBITh PACIOIIO-
JKeHbI B XpaHWJIUILE KOPMOB B OIpEAeIeHHOM MecTe. /laHHOe XpaHMIIHIIe
paccuUMTaHO Ha TPEXJHEBHBIN 3amac KOPMOB M MOJXKET pacrojiarathCsi Kak B
MPUCTPOIKE K KOPOBHUKY, TaK U B OTJEIHHO CTOSIIEM 3JaHNH.

KopmopazgaTuuk aBTOMaTM3UPOBAHHOM CUCTEMBI KOpMIJEHMs Vector
OCHallleH OyHKepoM, IPeACTaBIAIOIUM cO00Il CMECHTENb C BEPTUKAIBHO
pacrionokeHHBIM mHeKoM (puc. 4.13). Ynpasnenne paboToit kKopMopasmar-
YHKa OCYIIECTBIIIETCS Yepe3 CeHCOopHyIo maHenb E-link mo 6ecnpoBogHOi
cBs13u. KopMopasgaTunk ocHaIIeH JaTYMKOM, KOTOPBIH CKaHUPYET KOpMO-
BOW CTOJI B MpoIecce MOAPABHUBAHMSA KOPMA U OMPEACISIET KOIHIECTBO
OCTaTKOB Ha KOHKPETHOM YYacTKe (3aMepseTcsl TOJIIMHA CIOS KOpMa Ha
KOPMOBOM cToJIe). B citydgae ecnu KopMOBO# CTON IyCT, pOOOT JO3UPOBAHO
BBITPY’KaeT KOPMOBYIO CMeCh U3 OyHKepa Ha 3TOM OTpe3Ke (pOHTa KOpM-
nerusi. Takum 00pa3oM OCTHraeTcst HOCTOSIHHOE HAJIMYNE CBEXKETO KOpMa
Ha KOPMOBOM CTOJIE.
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Puc. 4.13. KoopauHaTHbIi cMecUTENIb-pa3laTdYuK CUCTEMbBI KOpMIIEHUS Vector:

1 - GyHKep; 2 — KHOIKa IKCTPEHHON OCTaHOBKH; 3 — TEH30aTUHK; 4 — Gamriep ¢ JaTYMKaMu
HPENSTCTBUMN; 5 — BpaIaOIMiiCs KOHYC UL IIOATaIKUBAHUS KOPMOB; 6 — pasbeM 3apsiiHOro
ycTpoiicTBa; 7 — mmbep; 8 — anTeHHa cBs3y; 9 — muT ynpasnenus; 10 — yabpTpa3ByKoBoi
JIATYMK JUIs ONIPEJICNTHUS PACCTOSHUS OT OTPaXKACHHs KOPMOBOTo cToia; 11 — nmasepHsblit
JATYHK HAIMYUS KOPMa Ha KOPMOBOM CTOJIE

ABTOMaTH3MpOBaHHAsI CHCTEMa KOpMJIeHHs Vector o0ecreuuBaeT MHO-
TOKpaTHOE KOPMJIEHHE JKUBOTHBIX B Te4eHHE CyTOK (o 10 pa3) HeOOmbIIH-
MU, TOYHO O3MPYEMBbIMHU MOPLHIMHU. JTa cucTeMa pa3paboTaHa B JOMOJ-
HEHHE K IOWJIbHOMY po0OTy Astronaut ¥ MUHHMHU3HUPYET PyYHOU TPYHI Ha
MoouHbIX pepmax. Tak, mo maHHBIM X03siCcTB B KaHane, Tie yCTaHOBJICHA
9Ta CUCTEMa, yJaeTCs JOCTHYb dKOHOMHHU 710 600 4 pydyHOTro Tpy/Aa U OKOJIO
6000 1 [U3eILHOIO TOIIMBA B TE€UEHUE OJHOIO roja.

4.2. ABTOMATH3MPOBAHHbIE CUCTEMBI VIS MHAUBUIYAJIbHOMI
Pa31avyu KOHIEHTPUPOBAHHBIX KOPMOB

[t 6ecnipuBsizHOrO conepykaHus MonouyHoro craga KPC cymectByror
JIBa CHoco0a WHAWBUIYaJIbHOTO KOPMJIEHHS KOHUEHTPUPOBAHHBIMH KOP-
MaMH. KOPMJICHHE B JIOMJIBHOM 3ajJieé U KOPMJIEHHE B CTOHIOBOM IOMeIe-
HUH.

KopmiieHne B ZOMIBHOM 3aji€ OCYIIECTBISIETCS C MTOMOIIBI0 KOPMOpPa3-
JaTIUKa C PYYHOW WM aBTOMATHYECKON HWACHTHU(PHKAIHUEH >XUBOTHBIX.
KopmopaznaTounsie ycTpoHCTBa 1Sl KOPMIIEHHS B CTOMJIOBBIX OMEILIEHU-
SIX TpeOYIOT aBTOMAaTU3UPOBAaHHON MaeHTH(pHUKanuu. MoovHbIe X03sicTBa
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¢ JUTATENFHBIM MACTOMIIHBIM IIEPHOAOM WHOTZA MPEATIOYUTAIOT CKAPMIIH-
BaTh BCE KOHIICHTPATHI B JOWJIBHOM 3aiie. HeocTaTkoM 3TOro Meroja siB-
JISIETCS TO, YTO MOEJaHKe OONBIIOr0 KOJIMYECTBA KOPMa 33 OJIUH pa3 Tpely-
eT 0oJbllie BPEMEHU M MOXET OTPUIATEIbHO CKa3bIBAThCS HA 3JI0POBHE
JKUBOTHOTO. AJTbTEPHATUBOM 3TOMY METOJy SIBJISCTCS MCIOJIh30BAHUE KOP-
MOPa3JaTYMKOB JJIsi KOPMIICHUSI BHE JOMIILHOTO 3aJjia KPYTIIbIA TOJ U 3ar0H
JKHUBOTHBIX B KOPOBHHUK Ha Mapy 4acoB MEpel TeM, KaK BBITYCTHUTh UX 00-
paTHO Ha macTowuIIe.

[Ipy KOpMIIEHMH B CTOWMJIOBOM IIOMEUICHHH HCIOJB3YIOT KOPMOBEIC
crannuu (puc. 4.14), oCymIeCTBIAIONINE TO3MPOBAHNE M HHIUBUIYAIHHYIO
BBIIa4y MOPIIMH KOMOHMKOpMa >XHBOTHOMY. Korma kopoBa 3aX0OAWT B KOp-
MOBYIO CTaHIIMIO, CHCTEMa WIACHTU(HUIMPYET JKUBOTHOE W BBINACT HYKHOE
KOJINYEeCTBO KopMa. Vcroap30BaHNEe KOMITBIOTEpPA MMO3BOJISICT CHU3UTD TPY-
JTOBBIC 3aTpaThl U 00CCIICUUBACT BEIACHUE yUeTa MOTPEOJICHHS KOpMa Kax-
JI0M KOPOBOM.

Puc. 4.14. MnauBugyanbHOe KOPMIICHHE XKUBOTHBIX KOHIICHTPUPOBAHHBEIMH KOPMAaMHU
B CTOMJIOBOM NOMELIEHUHI

Asromaruueckast kopmoBasi cranist DairyFeed C 8000 ¢upmbr «GEA
Farm Technologies» mpencransier co60W WHAWBHAYAIbHBIA CTAHOK
(puc. 4.15), 0bopyIOBaHHBIA OJHUM WM HECKOJIBKHUMH HAKOIUTEIHHBIMHU
OyHkepamu 1, mozaropom komOukopma 2 u kopmyiukoit 3. st unentudu-
KaIlM{ BXOAAIINX B OOKC )KUBOTHBIX KOPMOBBIC CTAHIIMH OCHAIIAIOTCS TEX-
HUYECKHMH CPEACTBAMH JUIsl CYMTHIBAHHUS WHIMBUIYaILHOTO HOMEpa KOpo-
BbI ¢ RFID-Tpancnonaepa, 3akpersieHHOro Ha OIeHHUKE WK YITHOH OUpKe
KOopoBbl. [IOCKOJIBKY KOpPMOBBIE CTAaHIMHM HOAKIIOYAIOTCS K Iporpamme
yIpaBJeHUs CTaJ0M Ha (epme, TO BblAaBacMas 1032 KOMOMKOpMa aBToMa-
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THUYECKH KOPPEKTUPYETCS B 3aBUCHMOCTH OT YPOBHSI MOJIOYHOH IPOIYyK-
TUBHOCTH KOPOBBI, €€ (PH3UOJIOTHYCCKOTO COCTOSHUS U Psijia IPYTHX MOKa-
3aTeNen.

Puc. 4.15. O6mmii BUI 1 pa3Mepsl aBTOMaTHYECKOi KopmoBoit craniuu DairyFeed C 8000:
a — Buj cOOKy; 6 — BUJI CTIEpEIIH;
1 — HaKOMUTENBHBIH OyHKep; 2 — 103aTOp; 3 — KOPMYIIKa

Kommanuss «Lely» mpemmaraer kopmoByro cranuuto Cosmix P
(puc. 4.16). KopmoBasi cTaHIMs MOJHOCTBIO COBMECTHMA C JOHJIbHBIMU
pobotamu Lely Astronaut u nmonkimouaercs K nporpamme ynpasienust T4C.
Oro obecrieunBaeT HHAMBHIYAIBHYIO BbIIa4y KOHIIEHTPUPOBAHHOTO KOpMa
Ka)XXJJOH KOPOBE C yIETOM YK€ ChEICHHBIX €10 KOMONKOPMOB, BBIaBAEMBIX
JIOWIBHBIM POOOTOM BO BpPEMS JOCHHSI.

B xopoBHHKe KOpMOBBIe cTaHINH 2 (puc. 4.17) 0OBIYHO pa3MEIIaloT y
MPOJOJBHBIX CTE€H HoMmemieHus. OnepaTHBHBIN 3amac IpaHyIHPOBAHHOTO
KOMOWKOpMa XpaHUTCS B OyHKepax 1, M3 KOTOPBIX CIMpAaTbHBIMH TpaHC-
noprepamu 3 TOAaeTcs B KOpMOBbIe craHimu 2. KonmdecTBO KOPMOBBIX
CTaHIMH B KOPOBHHUKE NMPUHUMAETCS W3 COOTHOIIEHHS OJIHA CTaHIMs Ha
50-70 >KMBOTHBIX.
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Puc. 4.16. O6wmii Bug kopmoBoit cranmun Cosmix P
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‘Iﬁl\\IIIIIIII\IHIIIIIII['1 ;|||\ﬁ3‘:—k
T T
EEEEEREEE ]
O A D}E‘E%%E‘EEH I

R V. A — ]
Uiiiiiiiiii Hiitiiiiiiiig HHE‘#H#H ]
————————————————— P —
IHIIIIIIII\II!IIIIIII[;]I/A\il | | | Q f

Puc. 4.17. OcoGeHHOCTH MIAHUPOBKH KOPOBHHKA OECIIPHBI3HO-O0KCOBOTO COMIEPIKaHMs
TIPU UCIOJIL30BAHUY KOMOMHUPOBAHHOTO CIIOC00a CKApMIIMBAHHS KOPMOB:
1 - 6ynkep; 2 — aBTOMaTHYECKast KOPMOBAsL CTAHIHS; 3 — CIIMPATIBHBIN TPAHCIIOPTED

WuauBunyanbHas Bblada KOHIEHTPUPOBAHHBIX KOPMOB JKHBOTHBIM
MO3BOJIICT PEaM30BaTh KOMOUHUPOBAHHBIU CNOCOO CKAPMAUBAHUSA, KOTIA
00BeMHCTBIE KOpMa (CHIIOC, CeHaXX, CEHO) MO3HMPYIOTCS Ha TPYHILY JKHBOT-
HBIX M Pa3faloTcsi Ha KOPMOBOM CTOJ MJIM B KOPMYILKH B BHIE KOPMOBOM
CMeCH, a KOHIIGHTPUPOBAaHHBIC BBITAIOTCS NEPCOHATIBHO KaXIOMY KHUBOT-
HOMY.
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4.3. ABTOMaTPBl/lpOBaHHOC 060pyuona1me AJIA MOATAJKHBAHUA
KOPpMOB HA KOPMOBOM CTO.JI€

Ha ¢epmax c OecripuBs3HBIM COAEp)KaHHEM JKHBOTHBIX pasjada Kop-
MOCMeECEH OCYIIECTBIIAETCS B OCHOBHOM Ha KOPMOBOM CTOJI, TPEUMYILECTBA
KOTOpOTO INepel KOPMYIIKOH 3aKII0YaroTCsi B yAOOCTBE OOCTy)KMBaHUS U
OoJiee HU3KUX 3aTpaTax TPyJa Ha €T0 OYHCTKY OT OCTaTKOB KopMa. B To xe
BpeMs M3-3a TOBEJCHYECKOTO CTEPEOTHIa BEIOOPOYHOTO MOEAaHHS KOpMa
KOpOBaMH 4epe3 HEOONBIION MPOMEKYTOK BPEMEHH IOCIIE Havdaia KopMIie-
HUSI 4acTh KOpPMa OKa3bIBAE€TCsl BHE 30HBI MX gocsraeMocTd. [lostomy Ha
MOJIOYHBIX (hepMax MPUXOIUTCS MOJTAIKHBATH KOPM OJIMKE K KOPMOBOW
petieTke 2—5 pa3 B cyTKH. BhInoaHeHHe 3TOM omepanuy BpydHy Tpedyer
3HAUMTEJBHBIX 3aTpaT Tpyna. B cBsi3u ¢ 3TMM U1 BO3Bpara KOpMa B 30HY
JIOCSITAEMOCTH €r0 XKMBOTHBIMH BBIIIYCKAaeTCsl pOOOTH3UPOBaHHOE 000pYI0-
BaHHE Pa3INYHOTO MCIOJHEHHUSI.

[Tpumepom Takoro oOOpymOBaHUS SBISETCS POOOTH3MPOBAHHAS YCTa-
HOBKa Butler aBcrpumiickoit ¢pupmer «Wasserbauer». Pabounit opran ycra-
HOBKH BBITIOJIHEH B BHJIE TOBEPHYTOTO Ha yroi B 90° JEHTOYHOrO KOHBEIfe-
pa, IPUBOJ KOTOPOTO OCYIIECTBISIETCS] OT JIEKTPOIBUTATENSI C HAMPSIKEHH-
em nutanus 24 B. Ilepememaercst ycTaHOBKa IO PENbCOBOM HarpaBJIsio-
meH, CMOHTHPOBAaHHONW  BJIOJNb  OTPAXJICHHWS  KOPMOBOTO  CTOJA.
Ha nanpagnsifoieil CMOHTHPOBaHa KapeTka C XOMOBBIM KOJIECOM, KOTOpas
CIIY>KUT ONOpOH OJIDKHEMY K OTpa)ICHHIO Kpalo YCTaHOBKU. BTopas omopa
— XOJIOBOE KOJIECO, YCTaHOBJIEHHOE Ha MPOTHUBOIOJIOKHOW YaCTH YCTAHOBKU
U HepeMelaroleecs o MoBepXHOCTH MMojia KOPMOBOro mnpoesna. I[IpuBon
KapeTKd M OMOPHOI0 HMYKHETO KOJIeCa OCYIIECTBISIETCS OT JIISKTPOIBHIA-
Tenel (o OHOMY Ha KaXKIyIO OIOpY), MUTaHWE BCEX TPEX JIEKTPOJBHUTA-
TeJIell — OT aKKyMYJISITOPOB, KOTOPBIE TO/3apsDKAIOTCSI B aBTOMAaTHYECKOM
pPEeXHME B ITIOJIOKEHUHM TApKOBKU IMOATAJKUBaTeNs. B coorBeTcTBHM C 3a-
JTaHHOH TporpaMMoi po6ot 1o 12 pa3 B cyTku nepemenaercs BI0Ib HpoH-
Ta KOPMJICHHSI U 32 CYET BpallleHUs KOHBeHepa CABUIaeT KOPM B 30HY J0CS-
raeMOCTH )KUBOTHBIX.

OmronansHO po6oT Butler MokeT ocHamaThCS CUCTEMO aBTOMaTHUe-
CKOTO YympaBieHHs ero asmwxeHHeM. OHa oOecrednBaeT IepeMelleHHe
YCTAHOBKM MapauIeNbHO HAMPAaBISAIOMEH Ha KPHUBOJIMHEHHBIX ydJacTKax
(c pammycom Hampasisoniero pensca 1-2 M u 6ompiie). brarogaps stomy
arperat MOJKET pa3BOPauvMBaTHCA M OOCIYKHMBaThb 00a IPOTHBOIOJIOKHO
PAacIoI0’KEHHBIX KOPMOBBIX CTOJIa B OTHOM KOPMOBOM IIPOE3JIE.

dupma «Wasserbauer» pazpadboTana u HOBYIO MoJiesib poOOTa C paciin-
pEeHHBIME (HYHKIMOHATBHBIME BO3MOkHOCTsiMU Butler-Plus (puc. 4.18).
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OH IOTIOTHUTENHHO OCHAIICH OYHKEPOM W J103aTOPOM (WM ABYMS JO-
3aTopamu), UMEET BO3MOKHOCTh BHOCHTB IMOBEPX KOPMa Ha KOPMOBOM CTO-
Jie KOHIICHTPUPOBAHHBIC KOPMa, KHUJIKUE WM MUHEPAIbHBIC JT00aBKH.

Puc. 4.18. Po6otusupoBanHas ycraHoBka Butler-Plus ¢hupmer « Wasserbauer»

®dupma «Lely» (Hunepiannsl) pazpaboTana apyroi BapuaHT poOOTH3H-
POBAaHHOW YCTaHOBKH JUIsl NOJNTAJIKMBAHUS KOPMa Ha KOPMOBOM CTOJIE,
(YHKIMOHAIbHBIE BO3MOKHOCTH CHCTEMBI YIPaBJICHHsT KOTOPOW MO3BOJIS-
IOT OTKa3aThCsl OT HCIIOJIb30BAHUSI KAKUX-INOO Hampamisitomumx. Po6ot-
nmoxrankuBatens Juno (puc. 4.19) mpexcraBuser coGoOd  caMOXOIHOE
ycTpoiicTBO nmnuHapudeckoi Gopmbl quamerpom 1 wim 1,6 M, pasmerieH-
HOE Ha TpexX KoiiecaX (OJHO CITYXKHT JUIS YIIPaBICHHS HAIPaBICHUEM JBH-
JKeHHs po0OTa, Ba OPYrHX UMEIOT MPHUBOJ OT JJIEKTPOABUraTels H obec-
NCYHBAIOT [IEPEMCIICHUE YCTAHOBKH).

[
i TN

Puc. 4.19. Po6or-noarankusarens kopMoB Juno dupmsl «Lely»

ITepememenue poboTa Juno 1O CKOIB3KOH MOBEPXHOCTH KOPMOBBIX
MIPOXOJIOB >KUBOTHOBOJYECKOTO ITOMEIIEHHsI 0€3 NMpOCKaIb3bIBaHUS BEIy-
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IIMX KOJEC W CO3JaHHuEe HEOOXOMMMOrO YCHJIMS JUISi CABHUTAHHS KOpMa
obecrieunBaeTCsl MyTeM yBEIMYSHHSI MacChl YCTaHOBKH O 575 Kr 3a cder
Pa3MEIIEHHOTO B 00JacTH €€ 3aJHEil OCH M JIEKTpoIpuBoja Oamnacra u3
6eroHa. CnBuraHue KopmMa B 30HY JOCSTa€MOCTH €r0 >KMBOTHBIMH OCY-
LIECTBISIETCS 32 CHET BPAILEHUS [IMIMHAPHYECKOr0 KopIyca poboTa, mpu-
BOIUMOI'0 B JABMKCHUE DJICKTPOJABUIATCIICM. IIuranne 3J'leKTp0)IBI/IFaTeHeI7I
YCTaHOBKHM OCYIIECTBIIICTCSI OT aKKyMYJIATOPHOH OaTapen HampsDKeHHEM
12 B. 3apsiaka Gatapey MpOM3BOAMTCS HA 3apsAHON CTaHIMH, PACIIOIOKEH-
HOHM Ha MapuIpyTe JBIDKCHUS poOOTa.

s obecrieueHust paboTel pobOoTa Juno B MOJHOCTHIO aBTOMAaTHU3UPO-
BAaHHOM PEXHUME HEOOXOAMMO OIPENCIIUTh HAalpaBlICHUE €T0 JBIKCHUS U
MIPOHIEHHOE PacCTOSTHUE, 00ECTICUNTh JIBI)KEHHE 10 33JJaHHOMY MapLIpyTy
U TOJ/IepKaHUe YCTAaHOBJIEHHOTO PACCTOSIHUS PoOOTa OT OrpaXkIeHHs KOp-
MOBOro croya. Penienue 3Tux 3ajad oOecredrBaeTCs MyTeM OCHAIEHUS
po0OTa COOTBETCTBYIOLIMMH CEHCOPaMH U OOPTOBBIM KOMITBIOTEPOM C IPO-
rpaMMHBIM 00€CIIEYeHUEM ISl aHaIu3a MMOJy4eHHOH HH(pOpMaIK, TPUHS-
TUA HeO6XOI[I/IMOI‘O peuieHuA U BblAa4YMW KOMaH/bl UCTIOJITHUTC/ILHBIM MEXa-
HHU3MaM.

Ha ocHoBe ananuza nndopmanuy, nmocrymnaromei oT yCTaHOBJIEHHOTO B
kopmyce Juno rupockona ((UKCHpyeT o0ble M3MEHEHHs HalpaBlICHUS
JIBIDKCHUS M TIEPEAaeT CUTHAINIBI B OJIOK yNpaBIeHUs), OOPTOBONH KOMIIBIO-
TEp ONpENeNseT HalpaBJIeHUE IBIDKEHM poboTa. [IpoiinenHoe um paccro-
SIHA€ BBIYUCIIETCS IO pe3ysbTaTaM 00paboTKN MHPOPMAIINH, TOITyIaeMOn
OT Pa3MEIICHHBIX Ha IIPUBOJHBIX KOJIECaX NATUYMKOB (IIOJCUYUTHIBAIOT YHCIO
obopotoB kozec). PaccTosHre poboTa OT OrpakaeHHs MO Mepe ero Ipo-
JIBIDKEHHUS TI0 KOPMOBOMY HPOXOZY HENPEPHIBHO KOHTPOJIHUPYETCS YIIbTpa-
3BYKOBBIM JIATYHUKOM.

3ajaHue MapuipyTa ABHXXEHHUS poOOTa BBINOJHAETCS BPYYHYIO ITyTEM
NPOrpaMMHpPOBaHUsl OOPTOBOTO KOMIBIOTEPA C MOMOILIBIO MOPTATHBHOTO
koHTtposutepa E-link. Ha mapmpyre nBmkenns poborta pa3Meraercsi cTaH-
LUST IS TIOA3APSIIKK aKKYMYJISITOpa, My Th K KOTOPOH TaKkke IporpaMMupy-
etcs. [l 0003HaueHNs HaNpaBICHUS ABM)KEHHSA 110 BEIOPAaHHOMY Mapuipy-
TY B Ha4aJI€ 1 KOHIEC NIyTH p060Ta YCTaHABJIMBAKOTCA MApKEPLI B BUIAE MC-
TAJUIMYECKUX TUIAaHOK. POGOT MOXKET 00CITy)KUBATh BCE KOPMOBBIE TPOXO/IbI
JKMUBOTHOBOAUECKOTO momernieHus. I[locie Toro kak mapupyT 3ajaaH, Juno
6yz[eT BBITIOJIHATE €TI0 B aBTOMAaTHYCCKOM PEKUME YE€PEC3 YCTAHOBJICHHBIC
nHTEepBaEl BpeMeHH (0T 30 MuH u Oojiee — B 3aBUCUMOCTH OT YCJIOBHH pa-
60t1s1). Kommanus «Lely» yxe Hadana paGOTBI IO pacIIUPEeHUI0 (QYyHKITHO-
HaJIbHBIX BO3MOXKHOCTEH poOoTa. B HOBOM HcrnoiHeHMH OH OyneT MMeETh
JOTIOJTHUTENBHYIO BO3MOKHOCTH JO3MPOBAHHOTO PACHpe/eNeHNs] KOHICH-
TPUPOBAHHBIX KOPMOB BJIOJIb ()POHTA KOPMIICHHS )KUBOTHBIX.
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4.4. ABTOMATH3HPOBAHHbIE CHCTEMbI BBINOWKH TeJIAT

[Tpn BCckapMIIMBaHMU TETST OYEHb BaKHO PALMOHAIM3HPOBATH MPOLIECC
KOPMJICHHMSI ITyTE€M aBTOMaTH3aluy. BckapMiMBaHHME TENAT MOJIOYHOTO Te-
pHOJa OCYLIECTBIIASTCS LENEHBIM MOJOKOM HIIM BOCCTAaHOBJIEHHBIM (pa3Be-
JCHHBIM BOJIOH) ITOPOIIKOOOpA3HBIM 3aMEHHUTENeM LEJbHOI'0 MOJIOKa
(BUM).

ABTOMAaTHYECKHE CTAaHIMM BBINOMKM TEIST MpeXHa3Ha4YeHBI IS TPyII-
MOBOTO W HMHAMBHIYaJbHOTO BCKapMiMBaHMA. CTAaHIMS BBITOWKH TEIST
MOXKET OBITh YCTaHOBJIEHA IPAKTUYECKH B JTIOOOM MeECTe, I'Ie COICPKHUTCS
MoJIoi0€ MOTOMCTBO. CxeMa aBTOMAaTHYECKOW CTAHIMM BBIMOWKH TEJST
npezacTapieHa Ha puc. 4.20.

Puc. 4.20. Cxema aBTOMATHYECKO# CTAHLIUH BBITIONKH TEJIAT:
1 — nenbHOE MOJIOKa; 2 — 03aTop nopouikoobpasuoro 3LIM; 3 — BonoHarpesarens
C TEIIO0OMEHHHUKOM JIJISI TIOIOTPEBA IIETBHOTO MOJIOKA; 4 — aBTOMAT ITPOMBIBKH C 3a11aCOM
MOIOIIIe-Ie3NHDUIUPYIONINX CPEICTB; 5 — MUKCEP-103aTOP; 6 — COCKa C DIEKTPOMATHUTHBIM
KJ1araHoM; 7 — OOKC /sl BBIITAUBAEMOTr'o TeJIeHKa co cunThiBatesieM RFID-metok

IIpu rpynmoBoM coJepXKaHUM PEKOMEHAYETCS pPa3AeiIuTh TENAT Ha
rpynnsl 1o 20, 40 u 100 ron. Y4er ¥ KOHTPOJIb 332 KaXKbIM TEJIEHKOM OCY-
LIeCTBIsIETCs ¢ ToMoIlbio TpaHcronaepoB (RFID-meroxk).

CraHuus BBIIOMKH TeNST CHaOXeHa CHCTEMOW aBTOMAaTHYECKOH Ipo-
MBIBKH TIOMJIOK IIEJIOYHBIM WIIM KUCIOTHBIM pacTBopoM. [locie kopmieHns
Ka)KJJOTO TEJICHKa aBTOMATHYECKH POUCXOIUT NE3UH(EKIHST COCKH.

DyHKIIMY aBTOMAaTHYECKUX CTAHLIMNA BBIIOWKH TEJSAT:

— pEeTYyIApHOE KOPMJICHHE TEINISAT CMECSMH Ha OCHOBE IIEINBHOTO MOJIOKA
u 31M;

— [IOJIOTPEB U THIATEIbHOE MEPEMEIINBAHNE CMECH TIEPE]] BBIMTOUKOM;
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— BO3MOYKHOCTb ZI03MPOBAHHO BBOJIUTH B MOJIOYHBIH KOPM JKHIKHE H
MOPOLIKOOOPa3HbIe BeTepHHAPHbIC IPENAPATHI;

— uieHTH(UKALS KUBOTHBIX MO3BOJSCT 3alPOrPaMMHUPOBATh PALUOH
KOPMJICHHS K&XKIOMY TEJICHKY HHAUBHIYAIBHO.

CraHluMs BBIMOHKH CONCPKUT 6a3y JaHHBIX, B KOTOPOH BEIETCS yder
TEISIT MO Pa3iuyHbIM mapaMerpam. [1o momydeHHOW HHOOPMAIMH MOXKHO
MOHSATH, KOT/Ia HYKHO MPOU3BOAUTH 00E3pOKUBAHHE TENAT, BAKIIMHALMIO, a
TaKKe COCTABUTH Pa3HbIE PaLlMOHEI Ul TENOYeK W ObIYKOB. biok ympasie-
HHUS MOXET IPOM3BOIUTH CaMOAMAHOCTHPOBAaHEe U IPU OOHAPYKEHUH
HETIOJAI0K BBIIaBATh COOTBETCTBYIOIINE PEIYIPEK ICHUS.

ABtomartndeckas cucrtema Boimoiiku Temar Lely Calm (puc. 4.21) mak-
CHMaJIbHBIM 00pa3oM MPUCIIOCO0IEeHa K eCTECTBEHHOMY ITOBEACHHIO TEIIST
X MO3BOJIACT UM IIMTh MOJIOKO B Jnoﬁoe BpEMsA B TCUCHUE BCEro IH:. HpI/I
3TOM IIPOLIECC BHIMTOWKU CTPOTO KOHTPOJIHUPYETCS, @ PyYHOH TPy COKpalieH
10 MUHEMYyMa. B pe3ynbraTe Tensta pacTyT ObICTpee U 0oJiee 370pOBBIMU.

Puc. 4.21. OOwuii Bus1 aBTOMaTHUECKO# cHCTeMBI BbINOiKH TemT Lely Calm

Korna TeneHOK MMeeT MOCTOSIHHBIA TOCTYN K BEIMEHH MATEpH, OH, KaK
MPABUJIO, BBITUBACT HEOOXOIMMOE €My KOJUYECTBO MOJIOKA 3a HECKOJIBKO
mpueMoB B TeueHue MHs. OTHAKO B COBPEMEHHOM MOJIOYHOM >KUBOTHOBOI-
CTBE, KOT/Ia MNPUMEHSETCS pPydHas BBINOWKA, 3TO MPOUCXOAUT BCEro
1-2 pasa B neHs. ABTOMaTH3NpOBaHHAS cricTeMa BEINOHKN TensT Lely Calm
PaBHOMEPHO JIEITUT KOJIMYECTBO MOJIOKA, BBIMTUBAEMOE TSJICHKOM B TEUCHHE
JIHsI, HA HEOOJIbIINE TOPILUH, MOJACTPAUBASACH MO/ €CTECTBEHHOE MOBE/ICHHE
TEJEHKA.

Kak TonpKO TEIEHOK BXOJHMT B OOKC CTaHIIMU BBINOWKU, OH HICHTU(U-
UPYETCS C TIOMOIIBIO 3JCKTPOHHOTO MPHEMOINEPEaTUnKa, U B COOTBET-
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CTBUM C MHAMBHIYaJbHBIM IIAHOM BBIIIOMKU TEJIEHKAa CHCTEMa NPUHUMACT
peleHue, 1opa JId eMy ITUTh MOJOKO M B KaKOM KoJInuecTBe. MUHHUMAIb-
HOE ¥ MaKCHMaJIbHOE KOJIMYECTBO MOJIOKA NP KaXKJOM MOCEIIEHUH CTaH-
MM MOXKET OBITh 337aHO WHIMBHIYAIBHO JISl KaXKAOTO TENEHKa, U jaiee
cUcTeMa aBTOMAaTHYeCKH COCTABISIET PallMOH KaxJaoro TteneHka. Ecmu Te-
JICHKY «pa3peluacTcs» MUTh MOJOKO, CUCTEMa HEe3aMeIIUTENIbHO TOTOBUT
CBEXXYIO TIOPIIUIO MOJIOKA 3aJJaHHOH TeMIIepaTypHl.

Cucrema Brimoiikn temar Lely Calm mo3BomsieT mpoBepsiTh COCTOSHHE
TeNAT B Moboe ymooHoe Bpemsi. OHa MOXKeT OBITh MOIKITIOYEHA K IIPOTrpam-
Me ympasienus T4C, kotopast 1aetT moApoOHBIH 0030p COCTOSHUS BCEX Te-
JSAT U BO3MOXKHOCTB JIETKO KOHTPOJHMPOBATh MX Yepe3 MepCOHAIBHBIN KOM-
mBIOTEp. JTa GYHKIHS TaKXKe TO3BOJISIET CO3/IaBaTh OTUYETH U IpayuKu MO-
JIOYHBIX PALIOHOB JUIS KQKIOTO TEJICHKA.

dupma «GEA Farm Technologiesy» mpesaraet ympasiasieMbie ¢ TOMO-
MBI KOMITBIOTEpPa aBTOMATHI JUTs BBIMOWKH Teat DairyFeed J (puc. 4.22),
crieluaIbHbIe KOHTPOJIbHBIE (PYHKIMU KOTOPOTO TIO3BOJISIFOT OCYILECTBIISATh
LieJICHATIPABJICHHOE OTCJIC)KMBAHUE BCEX BaXKHBIX JAaHHBIX TEJICHKA, HAYM-
Hasi C CaMOro POXKIICHUSI.

Puc. 4.22. O6wmmii Bua aBTOMATOB /T BEINOHKH TensaT DairyFeed J

Asromars! mis Beimoiiku DairyFeed J MOTyT M3roTaBiuBathCs B aBTO-
HOMHOM HUCTIOJHEHHH WK ¢ moMonsio Moayisi DP CalfFeeder unrerpupo-
BaThCs B KOMIIBIOTEPHYIO CHCTEMY MEHE/DKMEHTa CTajga C MpOorpaMMoi
DairyPlan 21. Ha BeiGop ormepaTopy MpeaocTaBisiOTCsl pa3indHbe rpadu-
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KU BBITNOMKH, HAPUMEp AJIsl BHIPAIMBAHHS TEJIOYEK, OTKOpPMa OBIYKOB U
npoure. MOXKHO TakXke 3alpOrpaMMHUpPOBATh, YTOOBI KaXKAbIH TEJICHOK I0-
Jy4all CBOW MHIUBUIYabHBIN PAIOH.

ApToMaTnueckas cranius Kormomama Urban U40 ¢upmer «Urbany
(puc. 4.23) mMeeT MOIKIIIOYAEMBIC K HEM OOKCHI Uit KopMieHns TeysT. K
OJIHOW 0a30BOM CTAHIMM MOTYT OBITh MOJKIIOYEHBI 3 MOJMOOHBIX OOKCa, ¢
MTOMOIIIEI0 KOTOPBIX MOXHO BBIKAPMIIMBATH 3 TPYIIIBI KUBOTHBIX YUCIICH-
HocThIO 710 30 roi. kaxaas. biarogaps BCTpOCHHOMY MOJOTPEBY CTaKaHa U
CHUCTEME PELUPKYIANUU MOJoKa ctaHiuio Kormomama Urban moxHO uc-
MOJIb30BATh JIaXke B MOPO3bl. Kpome Toro, Hamu4ue MUPKYJSIIIMOHHOTO MO-
JIOKOTIPOBO/IA TAPAHTUPYET MOCTOSHHYIO TEMIEPATypPy CMECH, a TAKKE MU-
HUMU3UPYET €€ MOTePH, TaK KaK HEIOMUTAast OIS MOXKET ObITh BbIIaHa
npyromy teseHKy. OCOOCHHOCTh KOHCTPYKIIMH COCTOMT B TOM, YTO IOJO-
IpEB CTakaHa, a 3HAYUT U MOJOYHONH CMECH, MPOUCXOJHUT MO THUIY «BOIS-
HOI OaHW».

Puc. 4.23. ABTomatnyeckasi cranius Boinoiiku test Kormomama Urban U40

«Mosrom» cuctembl Kormomama U40 siBasiercst kommbriotep Primus.
OH mpoct B paboTe, TOHATEH W HMHTYWTHBEH. BJIOK ero ympaBieHHS U
OOJBIION TUCIIIEH XOPOIIO YATAEMBI M HA/ICXKHO 3aIIHUIICHBI OT MOBPEXIC-
HUW CHENUATbHON IUTACTUHOM. YCTAHOBJIGHHBIM MapoJib HCKIIOYAET He-
CaHKIIMOHUPOBAHHBIM JOCTYN K CUCTEME ympaBiieHus. Kaxnaplii TeaeHok
UMeeT CBOM MHIMBHAyaJbHBIE OCOOEHHOCTH: KOJIMYECTBO MOIXOIOB K IO-
WIKe, 00beM MOTPEOIIIEMON CMECH, CKOPOCTh €€ TIOTPEOJICHHUS U T. JI.
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KoMmrmipioTep € TMOMOIIBIO CHCTEMbl HICHTUPHKAMKA (OIICHHUKH-
TPAHCHOHCPH! WIH YITHBIE OMPKH C YUTIAMH) 3alIOMHHAET 3TH OCOOCHHO-
CTH ¥ OTCJIEXKHMBAECT BO3MOKHBIC N3MECHEHHS B IOBEJCHUU TEIAT, B CIydae
00OHapyXKEHHsT KOTOPBIX YBEIOMIISIET OOCTy)KMBArONMii nepcoHan. Takas
cUcTeMa KOHTPOJISI MO3BOJISIET BBISIBUTH 3a00JI€BaHMs )KUBOTHBIX 3a/I0JITO
JIO TIPOSIBJIICHUS] OCHOBHBIX CHMIITOMOB. YHHKaJIbHONH OCOOCHHOCTBIO SIBJISI-
€TCs OMIMS TMOAKIIOUYCHUS HECKOJIBKUX aBTOMATOB K OJHOMY KOMITBIOTEPY
U BO3MOXKHOCTb JIUCTAHIIMOHHOTO MOHUTOPHHIA C TIOMOIIBIO MPOTPaMMHO-
ro 00eCleYeHHs, YCTAHABIMBAEMOT0 Ha MEPCOHATBHBIN KOMITBIOTEP.

Brusiaue yenoBedyeckoro (haktopa MpU BCKAPMIIMBAHUHU TEJST C IMOMO-
[IbI0 aBTOMATHYECKUX CTAHIMH CBEICHO K MUHHMYMY, Omaromapsi demy
HCKITIOYAETCST BO3MOKHOCTh HEJJOKOPMA, 3apakeHus MHOEKIMIMH MPU He-
KayeCTBCHHOW MOWKE MOJIOYHOW MOCY/bI, @ TAKXKE HECOOIoIeHHH paboT-
HUKAMH TUTHEHUYECKHX HOPM.

4.5. ABTOMAaTH3UPOBAaHHbIE NACTOUIIHbIE CUCTEMbI

OmauM 13 3P PEeKTUBHBIX CIIOCOOOB CHIKEHHSI CEOECTOMMOCTH MOJIOKA
3a CYEeT YMEHBLICHHS M3JEePKeK Ha KOpMa SBISIETCS HCIOJB30BAHUE IACT-
OuI JUTs KOPMJIEHUs! )KUBOTHBIX. OJIHAKO BBINAC KOPOB Ha OOBIYHOM MacT-
oure BeneT K HU3KOH 3()()EKTHBHOCTH HCIOJIb30BaHHUS KOPMOBBIX pecyp-
COB H3-32 BBITAlITHIBAHUA W 3arpsA3HEHHS 3KCKPEMEHTAMH CYILECTBEHHOW
yacTu yroauid. [1o MHeHHIO 3apyOeXKHBIX CIIEHHUAIUCTOB, HAHOOJIEe 11eIeco-
0o0pa3Ho 1Isi BbIIIaca KOPOB OPTraHM30BHIBATH TaK Ha3blBaeMble (POHTAIB-
Hble nacTOuna. Ha TakoMm mactOuine orpaHnueHne ydacTKa co CBexeil Tpa-
BOM OCYILIECTBIISIETCS C MCIIOJIB30BAHUEM AIIEKTPOU3ropoieil. DTo 1mMo3BOIIA-
€T 3HAYUTEJIBHO MOBBICUTH 3(P(PEKTHBHOCTH MCIIOJIBL30BAHUS KOPMOBBIX pe-
CYpCOB MacTOMIIA, OJHAKO CYLIECTBEHHO YBEJIHYMBACT 3aTPaThl TPYyAa, TaK
KaK IepPecTaHOBKA DIICKTPOM3rOPOJM Ha HOBBIA YYacTOK IMPOHM3BOIMTCS
BPYUHYIO.

st cBeleHUs K MUHHMYMY 3aTpar py4HOTO TpyZa IpH BhIace KOPOB
Ha (poHTampHOM mactOmme ¢upma «Lely» paspaboTanma aBTOMAaTH3UPO-
BaHHYIO MAcCTOMIIHYIO cucTeMy Voyager, MpeAcTaBIsIoNyl0 co00l CBOe-
00pa3Hy0 MOOWIBHYIO 3JCKTPOM3ropoas. CucTtemMa COCTOUT M3 ABYX MO-
OWIBHBIX POOOTOB, COCIMHEHHBIX TOKOIPOBOMSIICH NPOBOJOKOM (dIeK-
TPOHM3rOpPOABI0), KOTOpasi OrpaHUYMBAET y4acTOK JUIsi Bbllaca >KUBOTHBIX
(puc. 4.24).

[Tepemeniasich B aBTOMaTHYESCKOM PEKHME Ha OMPEACICHHBIC PaccTos-
HHUS Yepe3 YCTAHOBJICHHBIC MPOMEXYTKH BPEMEHH POOOTHI OCBOOOMXKIAIOT
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TIPH 5TOM KaXIbIil pa3 HOBBIM y4aCTOK JJIsS MAcThOBI JKHBOTHBIX. 3a CUET
MOCTOSIHHOTO JIOCTYTIA KUBOTHBIX K CBEXKHMM TOPITHSAM TPaBbl 3HAYMTEIBHO
CHIDKAETCS MX KOHKypeHIus. [103ToMy CTaj0 HaXOJMTCS B CIIOKOMHOM CO-
CTOSIHMM U CHIDKEHHUE TMPOAYKTHBHOCTH KOPOB M3-3a CTPECCOBBIX CHTYAIMi
HE TPOUCXOIUT. DTO MO3BOJISET UCIIOIB30BaTh CHCTEMY Voyager B TCUCHHE
BCETO JIHS Ha OOJIBINUX MACTOUINAX, a TAKXKE MOArOHSAThH XHUBOTHBIX 00pat-
HO K (hepme JIs TOCHUSI.

Puc. 4.24. ABToMaTH3UpOBaHHAs MACTOMIIHAS cHCcTeMa Voyager U cXeMa NacTbObl JKUBOTHBIX

ABTOHOMHasi paboTa CHCTEMBI O0ECHEYMBACTCS 3a CUET OCHAIICHHS
KaXI0TO W3 POOOTOB (POTOITEKTPUUECKOW MAHETBI0 U aKKyMYISTOPOM
(manpspxerne 12 B, emkxocts 110 A-4). Kaxkaprif u3 poOOTOB OCHaIieH de-
TBIPbMSI BEIyLIIMMHU KOJECaMM, CHCTEMOW YIPaBIEHHs, YCTPOWCTBOM JUIsl
HaTSDKEHUSI JJIEKTPOU3TOPOIH, KOTOPOE PH U3MEHEHHH PACCTOSIHUS MEXTY
poboTamu BEICBOOOKIaeT HEOOXOIUMYIO JUTMHY TPOBO/IA FUTM HAMATHIBAET
Ha GapabaH ero m3nuuiku. Hanmnuue cnepsmiero ycrpoiictBa obecrieunBaer
JIBIDKEHHE po0OTa MapauiebHO IPOJI0NBEHON IIPOBOJIOKK HA PACCTOSIHUH OT
Hee nopsaka 50 cu.

Pexxum nBwkeHHsT poOOTOB (paccTosHME W BpPEMEHHBIC WHTEPBAJIbI
MEXAY MEepeMENICHUsIMU) MPOTPaMMHPYETCsl ONEepaTopoM B 3aBHCUMOCTH
OT pa3Mepa CTajia KOpOB, INUPHHBI TACTOUINA U UCIIOIB3yeMOT0 KOPMOBOTO
pammona. CorilacoBaHHOE TIepeMeIIeHHE IBYX POOOTOB 0OecIeunBaeTCs 3a
cyeT ux OecrpoBOIHOM CBs3M APYT ¢ npyroM. ['abapuTHble pazmepsl podo-
ToB — 1230%1310%2150 MM, Macca mepBoro (C yCTpOWCTBOM HATSHKEHHS
aIeKTponu3ropoan) — 173 Kr, BTOpOro (C 3IEKTPOMIOKOBBIM MPHOOPOM) —
167 xr.
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Jeknus 5. POBOTU3NPOBAHHBIE CUCTEMBI YBOPKH
HABO3A B IIOMEIEHUAX J1JIAA COOEPKAHUSA
KPYITHOI'O POT'ATOI'O CKOTA

5.1. O6opynoBanue Aj1s1 yOOPKH HABO3a CO CILUIOLIHBIX MOJI0B

PerymnspHas u nosxHas yoopka HaBo3a B )KHBOTHOBOIYECKHX HOMEIICHHU-
X SIBJISETCS HEOOXOIMMBIM YCIOBHEM IOJYYEHHsS BBICOKOKaueCTBEHHOW
MIPOXYKIMH KUBOTHOBOJCTBA, o0ecrieueHnst TpeOyeMoro MUKpOKIMMaTa 1
CaHUTAPHOT'O COCTOSIHUS (hepM, COXpaHEHUS 37J0POBbS )KUBOTHBIX U 00CITY-
XKMBarolero nepconana. Ho ynanenue HaBo3a M3 KMBOTHOBOAYECKUX I10-
MEIEeHUI — O/IMH U3 HanboJiee TPYI0OEMKHUX IpolleccoB Ha pepme. B cBszn
C 3TUM JUIS COKpAILleHWsl 3aTpaT Tpyla M OOeCIedYeHUs] KaueCTBEHHOW U
CBOEBPEMEHHOI YOOPKH HAaBO3a B XMBOTHOBOJYECKHX IIOMCIICHUSX 32 PY-
OexxoM ObLTH pa3paboTaHbl ABTOMATH3UPOBAHHBIE CHCTEMbI HaBO3OYyHale-
HHUAL

KOHCTpYKTHBHOE HCIIOJIHEHNE HaBO30YOOPOYHOro 000pyIOBaHUS 3aBHU-
CHT IJIaBHBIM 00pa3oM OT €ro LeNeBOro Ha3HA4YeHHs, T. €. II1 YOOPKH Ka-
KHX HaBO3HBIX MPOXOJIOB OHU MpPEJHA3HAYCHBI: CO CIUIOLIHBIMU WU Lieje-
BBIMH I1OJIAMHU.

Jnst OYMCTKHM HABO3HBIX MPOXOJIOB CO CIUIOLIHBIMH IOJIAMH UCIIOJB3Y-
I0TCSI CKpeTepHbIe pOOOTH3UPOBAHHBIE YCTAHOBKH, OOecriedrBaroiue coop
HaBO3a C MOBEPXHOCTH T10JIa U TPAHCIOPTUPOBKY HABO3HOW MaccChl K MOIMe-
peYHOMY HaBO3HOMY KaHaly. ABTOMAaTH3UPOBAaHHBIC HABO30yOOpPOYHBIE
CHCTEMBbI TaKOW KOHCTPYKLHMH BBIMYCKAET Psl BEIYIIUX MPOU3BOAUTEINCH.
Tak, ¢panmysckas pupma «Sermap Sas» (toprosas mapka — MIRO) s
yOOpKH MOACTHIOYHOTO U OECMOICTUIOMHOrO HaBO3a U3 HABO3HBIX MPOXO-
JIOB CO CIIOIIHBIMH IOJIAMH pa3paboTana aBTOHOMHYIO CKpENepHYyI0 ycTa-
HOBKY Scarabeo, OCHOBHBIMH YacTsIMH KOTOPOH SIBIISIIOTCS KOMOMCKpeTiep,
OJI0K yHpaBleHHMs, 3apsSHOEC YCTPOHCTBO M HANpPABISAIOUMH TMPOQHIH
(puc. 5.1).

Kopmyc ckperepa ycTaHOBIICH Ha KOJeCax, NPUBOAUMBIX B ABIIKCHUE
OT MOTOP-PEAYKTOpa ¢ IBYMS aKKyMYJISTOPHBIMH Oatapesmu. [Ipu Bo3Bpa-
Te B UCXOIHOE MOJIOKEHHE CKPEOKH aBTOMAaTHYECKU NEPEBOMATCS B XOJIO-
cToe ToyokeHHne. Ha KOHEYHOH CTaHIMH aKKyMYJSATOPHI 3apsDKAlOTCS OT
3apsiTHOTO YCTPOMCTBA. 3a/laHHE HalpaBieHUS! NEepeMEIIEHHUs YCTaHOBKH
OCYIIECTBIISICTCS 32 CUET B3aMMOJIEHCTBHS HANPABIISIFOLIETO MPOQMIIs CKpe-
mepa ¢ keJIoOOM, BBHINOJIHEHHBIM B HABO3HOM MPOXOZE MOMENICHUs. DTO
MO3BOJISIET NIepeMellaTh YCTaHOBKY 1o ayre paanycom 1o 4 M. Kpome toro,
NPU Pa3BETBICHUU HABO3HBIX IIPOXOJIOB MPEAYCMOTPEHA BO3MOYKHOCTH
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HCIOJIB30BAHUA CHCTEMBI CTPEIIOK (HO aHaJIOTUU C KCIC3HOAOPOKHBIMU
HyTHMI/I) u y60pKI/I HaBO3a MOOYCPCIAHO B KAXKJIOM U3 HUX.

Puc. 5.1. ABTOHOMHasI CKpelepHas yCTaHOBKa Scarabeo

Brok ympaBnenust obecriednBaeT paboTy YCTaHOBKH B MOJHOCTBIO QBTO-
MaTHYECKOM PEXHMME MO YCTAHOBICHHOW MPOrpaMMe ¢ BO3MOXKHOCTBIO JH-
CTAHIMOHHOTO YIpaBleHHs pabodiM MporeccoM. bezomacHas skcIutyaranus
poboTa obecreunBaeTes 3a c4eT (GyHKIHUH OCTAHOBKH pOOOTa MPH CTOJKHO-
BeHHH ero ¢ mpemstcTBueM. OfHa yCTAaHOBKA MOJKET BBIMONHATH YOOPKY
HaBO3a M3 HECKOJIBKUX HABO3HBIX MPOX0/10B JunHOM 10 100 M (Tadm. 5.1).

Ta6auna 5.1. Pa3mepbl cKpenepHbIX YCTaHOBOK Scarabeo n HaBo3HbIX POX010B

MaxkcuMabHast JUIMHA HABO3HOTO
Pa3meps! yCTaHOBKH, MM
IHupuna [Ipoxojia IpH yoopke, M
JUIMHA HaBO3HOTO
6ecHOCTUIIOUHOTO | TOACTHIOYHOTO
KOpITyC CKperepa BHCIITHUX poxoJa, MM
HaBO3a HaBO3a
CKpeOKOB
1600x550x280 400 1,70-2,49 60 30
2200x500x280 650 2,50-2,75 80 45
2200x500%280 1050 2,76-3,00 80 45
2200x500%280 1450 3,01-3,50 80 45
2700x500%280 1450 3,51-4,00 100 60
2700x500%280 2350 4,01-5,00 100 60

CKkpenepHBIE YCTAaHOBKH C THAPABIMYECKHM, TPOCOBBIM WM IEITHBIM
MIPUBOIOM, PabOTaIOMIKE TTOTHOCTEIO B ABTOMAaTHYECKOM PEXKHMeE, Tpeasia-
raloTcst K npojaxke MHOruMHu Qupmamu. [IporpamMmHoe obecrieueHue cu-
CTEM YIPAaBJICHUS] COBPEMEHHBIX YCTAaHOBOK IT03BOJISIET HACTPOUTH BPEMEH-
HBbIE MHTEpBAIbl MEXAy pabouuMU IUKIAMHU W JIpyrue mapamerpsl. bes-
oracHasi SKCIUTyaTallsl CKperepa obOecreduBaeTcs Onarojgapss HaJINYUIO
(YHKIMM €r0 OCTAaHOBKHM IPHU CTOJIKHOBEHHH ¢ mpensTcTBUeM. [Ipu sTom

71



MOTYT OBITh 3aIPOrPaMMHUPOBAHbI CIEIYIOIINE ITAllbI OBEISHUST 000PyI0-
BaHMs B 3TOM curyaruu: 1) mpuoctanoBka pabotsl Ha 15-30 c; 2) mombiTka
BO300HOBNEHUST paboThl; 3) B Cilyuae HEBO3MOXXHOCTH BO30OHOBHUTDH JBH-
JKeHHWe, Iojiada CUrHana o0 aBapHifHOW CHTyaluu (CBETOBOTO, 3BYKOBOTO,
0 MOOMIIBHOM CBSI3H | JIp.).

5.2. OGopynoBanue 1Jis1 yOOPKH HAB03a B POX0Jax
€O IIeJIeBBIMU MOJIaMHI

[Tpn y6opke HaBo3a B IPOXOAaX )KUBOTHOBOAYECKHUX IOMELIEHHH, 000-
PYAOBaHHBIX WIEJEBBHIMU II0JIAMHM, OCHOBHOH (yHKIHEH HCIOIb3yeMbIX
TEXHHUYECKHUX CPEJCTB SIBIISETCS NPOTAJKHUBAHWUE HABO3HOM Macchl uepes
IIENY B ITOANONBHOE TIPOCTPAHCTBO, I/I€ OHA HAKAIIIMBACTCS MIIH yIAIseTCs
C TIOMOIIBI0 MEXaHWYECKUX MM THAPABINIECKUX CHCTEM. JTO U 00ycio-
BHJIO Pa3paboOTKy Uil OYUCTKH IICNIEBBIX ITOJIOB MOOHMIBHBIX POOOTOB, pa-
00TalOMmKX B aBTOHOMHOM pekiMe. Takne MallMHbl UMEIOT KOMITAKTHYIO
KOHCTPYKIMIO M OCHAIIEHBI IEKTPONPUBOIOM C MHTAHUEM OT aKKyMYJIs-
TOPHBIX Oarapeid, MporpaMMHPYEeMOU CHCTEMOH YIpaBICHHS W PadOInM
OpraHoMm B Bujie (ppOHTAIBHOTO CKpedKa.

MoOuIpHBI HaBO30YOOpOUHBIH poO0T SRone pa3paboTaH KaHaICKHUM
noapasnenenueM «Houle» kommammu «GEA Farm  Technologies»
(puc. 5.2).

Puc. 5.2. HaBo3oy6opousstii pobor SRone ¢pupmsr «GEA Farm Technologies»

OCHOBHBIE AJIEMEHTHI PO0OOTa pa3MeIIeHBl Ha IIacch C IBYMs OOJIBIIH-
MU NPUBOJHBIMHU KOJIECAMH U OJTHUM MQJICHBKHM YIPaBISIOIIMM KOJIECOM.
DHeprocHabxeHue po0oTa OCYLIECTBISIETCS OT aKKyMYJISITOPHBIX OaTapet,
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€MKOCTh KOTOPBIX oOecriednBaeT padboTy podoTa B TeueHue 19,5 94 B CyTKH.
ITpu Tako#t MPOIOHKUTETLHOCTH padOTHI U pabodeit CKOPOCTH TIepeIBUKE-
HUs 4 M/MHH pOOOT MOXET OYHMINATh OT HABO3a IIOBEPXHOCTH PEHIETYaThIX
MIOJIOB B J)KMUBOTHOBOJYECKHMX IMOMEIIEHHSIX 10 8 pa3 B CYTKM Ha IUIOIIAIN
6000-8600 M°. 3apsiaHasi CTAHLKS, BXOAAMIAS B KOMILICKT 000DYIOBAHHS,
3a cuerT Hauu4yus (QyHKIWMM OBICTPOW 3apsiIKM TO3BOJsIET Bcero 3a 4,54
(06bIYHO B HOYHOE BpeMsi) MPOU3BOAUTH MOJHYIO 3apsAKy aKKyMYJsTOp-
HBIX OaTapei.

Bbicokoe kKauecTBO OYHMCTKH MPOXOJOB OOECIIEUMBAETCS 32 CUET OCHA-
LIeHUs CKpeOka OOKOBBIMU CTBOPKaMHU C POJIMKAMHM, a TaK)Ke OUYEHb BBICO-
KOl MaHEBPEHHOCTHIO0 po0oTa (IJIs MOITHOTO ero pa3Bopora Tpedyercs pac-
crosiHUe B 2 M). [l mpenoTBpamieHns OyKCOBaHWS IPHUBOAHBIX KOJEC U
CO3/1aHUsl HEOOXOJMMOIo YCHWJIHMS JUIs CABHUIAaHWS HAaBO3HOW Macchl (10
100 xr) poboT ocHamieH 0ayTacTOM, YBEIWYHBAIOIINM €ro OOIIyI0 Maccy
110 400 KT, ¥ IPUBOTHBIMHU KOJIECAMH C IIIMHAMH C TITyOOKHM MPOTEKTOPOM.

KoHTakT OOKOBBIX CTBOPOK CKpeOKa ¢ OOpPTHKOM HaBO3HOTO KaHaja B
COYETaHNHU C CEHCOPAaMH PACCTOSHUS AAaeT BO3MOKHOCTH POOOTY aBTOHOM-
HO CJEZ0BaTh 10 33JlaHHOMY MapuipyTy. IIpu moTepe KOHTakTa OOKOBBIX
CTBOPOK OOPTHKOM HaBO3HOTO KaHasa (HalpuMmep, NMPH JABWKEHHHU 110 KpH-
BOJIMHEITHOW TPaeKTOpPHH, OTKJIOHEHHWHM OT MaplipyTa, Hauyalle paboThl U
T.Jl.) CHCTE€Ma YIpaBIEHHUs MOBOpadnBaeT poboTa B CTOPOHY OOpTHKA
BIUIOTH 1O COIIPUKOCHOBCHUA C HUM. Bo3moxHo 3arporpaMMupoBaTh JBa
peKMMa 3apsaJKH aKKyMyJISTopoB poboTta: 1 pa3 B cyTku no 6 4 wim 2 pasa
B CyTKH 10 4 4 kKaxaeiid. Kaxmeie 28 mHe#l poOOT OCYIIECTBIACT 3apsiiKy
AaKKyMYJISITOPOB B HEMPEPHIBHOM pekumMe B TeueHne 10 4 (pyHkuuns 3anpo-
rpaMMuUpoBaHa Ha 3aBOJC W BBINOJHACTCA aBTOMaTI/I‘IeCKI/I). be3onmachas
sKkcruTyatanus SRone obecrieunBaeTcss HAMMINEM (QYHKIUHA OCTAHOBKH PO-
60Ta, KorJja CONMPOTUBIICHHUE €TO IABMXCHHUIO IIPEBBIIIAET JOMYCTHMOE 3Ha-
yenure. CIycTs ONpeielIeHHOE BpeMs IT0CIe OCTAaHOBKH pOOOT BO30OHOBIIS-
€T JBIKEHHE 110 3aITIAHUPOBAHHOMY MapIIpyTYy.

Hago3oy6opounsrit po6or RS250 anamorngHOW KOHCTPYKIIUH pa3pado-
tana ¢pupma «DeLaval». Ha ero maccu, kak 1 y SRone, pa3menieHs! aJek-
TPONPHUBOJ C aKKyMYJISITODHBIMH OaTapesMu, (pOHTAJbHBIH CKpeOOK u
aBTOMAaTHYECKasl CUCTEMa YIPaBJICHNS! C MHTEIPUPOBAHHON (yHKuuMeH Oe3-
OmnacHOM 3KcIuTyaraiuu pobora. [IporpamMmmupyercst MapuIpyT nepeaBukKe-
Hus RS250 Bpy4yHyH0 € HCIIONB30BaHHEM IOPTATUBHOTO KOHTpOJIIepa
(puc. 5.3).
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Puc. 5.3. HaBo3zoy6opounslii po6ot RS250 ¢upmsr «DeLaval»

EMKOCTh akkyMyJIsITOpHBIX Oatapeii pobora RS250 mo3Bosisier B KOpoB-
HuKe Ha 250 roj. oYMIIaTh mieNeBBIe OBl OT HaBO3a 110 5 pa3 B CyTKH 0e3
HOA3apPSAKH.

dupma «JOZ» (Hupepnanner) paszpadorana podor JOZ-Tech ans yna-
JIeHWs HaBo3a CO IIeNeBHIX 1MoyoB. OH, KaK M NpeAbIAyLINe aHAJIOTH, CO-
CTOMT W3 INACCH, JJIEKTPONPUBOAA, aKKyMYJLITOPHBIX Oarapei, aBTOMaTH-
YECKOIl CHCTEMBI yrpaBieHus U ckpedka (puc. 5.4).

Puc. 5.4. HaBozoy6opounstii podot JOZ-Tech ¢upmsr «JOZ»

Iporpammuoe obecrieueHre CUCTEMBI yripaBieHus podora JOZ-Tech
II03BOJICT BBINOJHATH B AaBTOMATHYECKOM PEXUME NepeMEIeHHs 110 ycTa-
HOBJIGHHOMY MapIIpyTy (3a CYeT yCTaHOBJICHHBIX B II0JIy NPOXOJIOB JIaTYH-
KOB), HEOOXOUMYIO TEPHOANIHOCTh YOOPKH, aBapUifHBIE OCTAHOBKH U [Ip.
Cucrtema 06€301aCHOM KCIUTyaTallMy 1aeT BO3MOXXHOCTH IPH HEOOXOANMO-
CTH CaMOCTOSITEJIFHO HaXOJWUTh AJIbTEPHATHBHBIC ITYyTH JBW)KEHHS poOoTa,
€CIIM KaKHe-MH00 IPETSTCTBUS JeNaloT HEBOSMOXKHBIM €T0 CIEeIOBaHHE IO
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3aIporpaMMHUPOBaHHOMY MapIpyTy. PoOoT ocHameH momemoMm st Oec-
MPOBOJIHOM CBSI3U C IIEHTPAIbHBIM IYJIBTOM yIpaBjieHus ¢epmbl, Onaroaa-
ps ueMy uHpopMaIHs 0 cOOSIX U aBapUITHBIX CUTYAIMSIX Cpa3y MOCTYIaeT B
qcrierdepekyto. Ilpu mepemMenennn co cKopocThio 4 M/MHH, MPOJOIKH-
TEIFHOCTH HENPEPhIBHOW paboThl 18 4 M MakcMManbHOW IMMPHUHE 3aXBaTa
ckpebka B mpenenax 130-190 cm poOOT cocOOCH 3a CYyTKH OYHCTUTH IO
8 000 M” IOBEPXHOCTH PELICTYATHIX MOJIOB.

Hcnonb3ysi CBOM MHOTOYHCIICHHBIE HAPAOOTKU B 00JACTH CO3AaHHS PO-
OOTU3UPOBAHHBIX CHCTEM JIJIs )KUBOTHOBOCTBA, pupma «Lely» mis yoopku
HABO3a CO IICJICBBIX U KOPOTKUX (IO 5 M) CIUIOIIHBIX MOJIOB KOPOBHHKOB
paspaboTana MoOMITBHBIH poboT Discovery (prc. 5.5).
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Puc. 5.5. 3apsianas craHums 1 HaB030y6OpoUHEIi podoT Discovery

Pob6ot Discovery paboTaeT OT aKKyMyJATOpHOH Oatapew W OCHAIIeH
pabounm opraHoM B BHJE ckpeOka. MapiipyT IBMXEHHS poOoTa Iporpam-
MHUPYETCs C JUCTAHIIMOHHOTO IyJIbTa YIPABICHUS MO AJICKTPOHHBIM KaHa-
mam cBs3u E-link. C menpro Oojiee MHTEHCHBHOM OYMCTKH Hambojee 3a-
IPSA3HEHHBIX YYaCTKOB OIEpaTop HMMEET BO3MOXKHOCTh BHECTH COOTBET-
CTBYIOIIME U3MCHCHHS B yXKE BBEICHHOE 3a/laHUC. 3apaHee MpOrpaMMUpYy-
eTcs M pacCTOsiHME pO00Ta OT BHEIIHMX KOHCTPYKTHBHBIX OTPaXICHUN
KOPOBHHKA, KOTOPOE MOJICPIKUBACTCS TPH BCEX €ro MEePEeMEIleHUsIX C Mo-
MOIIBIO YABTPA3BYKOBOTO NaT4nka. OTIPABHBIM MyHKTOM JJIS BHITOJTHCHUS
KaXJIOTO 3allpOrpaMMHPOBAHHOTO MapIIpyTa YOOPKH SBJSCTCSA 3apsaHas
CTaHIIHS.

OpUTrHHAJIBHBIM 3JICMCHTOM KOHCTPYKIIMH HABO30yOOPOYHOTO poOOTa
Discovery siBnsieTcst pacrofioxKeHHast B €ro Mepe/IHeil yacTH Bpalaroascs
Jtyra 6e30MacHOCTH, KOTOpasl CIYXKHUT JUIsl IPEOTBPAIICHHS OJIOKHUPOBAHHS
JIBIDKEHHUS] pOOOTA NP €ro CTOJIKHOBEHUH C MPEIISITCTBUSIMU.
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Jeknus 6. POBOTU3UPOBAHHBIE CUCTEMBbBI
JJIA JOEHUA KOPOB

6.1. TexHNKO0-IKOHOMHUYECKAS] OL[EeHKA POOOTH3HPOBAHHBIX
CHCTeM J0eHUs KOPOB

JloeHue KOpOB — He TOJBKO (YHKIHOHAIFHO HanOoJee OTBETCTBCHHBIH
nporecc B 00IIed TEXHOJIOTHH MPOU3BOJICTBA MOJIOKA, BIMSIOIIUI Ha TPO-
JIOJDKUTENBHOCTD XO3SIHCTBEHHOTO HCIIOJIB30BaHUSI KOPOB, MX MPOTYKTHB-
HOCTh M Ka4eCTBO I0JIy4aeMOI'0 MOJIOKa, HO M OJIMH W3 Hauboee TpyaoeM-
KHX, Ha BBIIIOJIHEHHE KOTOPOTo 3aTpauuBaeTcs 10 37 % pabouero BpeMeHH,
CBSI3aHHOTO C OOCIY)XKMBaHHMEM >KUBOTHBIX. Kputepusmu, xapakrepusyro-
muMH  3QPEKTUBHOCTh (YHKIIMOHUPOBAHUSI TEXHOJIOTHUECKOH CHUCTEMBI
MAalIMHHOTO JOCHHS KOPOB, SBJIAIOTCS MOJHOTA BBITaUBAaHHSA, CKOPOCTBH
BBIBEJICHUSI MOJIOKAa M3 BBIMCHH M 4acTOTa 3a00JICeBaHUH KOPOB MAacCTHTOM.
VKa3aHHBIC KPUTEPHUH 3aBHCAT KaK OT TEXHHYECKUX XAPAaKTEPHCTUK IPH-
MEHSEMOT0 JOMJIBHOTO 00OPYIOBaHUs, TaK H OT COOJFOICHUS TEXHOJIOTHH
MAaIIMHHOTO JOSHUS 00CITYKHBAIOIIHM ITEPCOHATIOM.

KauecTBeHHOE TpOBeEHHE MPEJIOWIBLHBIX OIEpaliii, CBOEBPEMEHHOE
BBITIOJIHEHHE 3aKJIIOYUTENILHBIX ONepaluii TpeOyIoT OT orepaTopa MOCTOSIH-
HOT'O KOHTPOJISl 32 HHTEHCUBHOCTBIO MOJIOKOOT/a4H Y )KUBOTHBIX. TaK Kak y
JKMBOTHBIX pa3Hasi MPOJOIKUTELHOCT JOCHUS KaK B LIEJIOM I10 BBIMEHH,
TaK ¥ IO KaXAOH JoJie B OTIENBHOCTH, OIEpaTop, paboTas ¢ TpeMs HIH
YeTBIPbMS JOWIIBHBIMHU allliapaTtaMi, He B COCTOSIHMM BOBpPEMsI BOCIIPUHSTH
WM B CHJIY CBOCH HEKOMIIETEHTHOCTH MPABHJIBHO OLICHUTH M CBOCBPEMEH-
HO OTpearupoBaTh Ha W3MEHEHHE 3TOro nokasarteins. JJOWMIbHBIA ammapar
BCIICICTBHE KOHCTPYKTHBHBIX OCOOCHHOCTEH TaKKe HE MOXKET aJeKBaTHO
BOCIIPUHSATH W3MEHEHHE WHTEHCHBHOCTH ITOTOKA MOJIOKA B IIPOIIECCE MOJIO-
KOBBIBEJICHHsI. B pe3ynpraTe cHMXKaeTcs MOJIOYHAS MPOAYKTHBHOCTH, yBeE-
JIMYMBAETCA 3200JIEBAEMOCTh KOPOB MAaCTHTOM, COKpAIIAETCs JIAKTAIMOH-
HbIA niepuoa. IlosTomy Hambosnee 1enecooOpa3HbIM SBISAETCS MCIOJIB30Ba-
HHE TaKOTO JOWIBHOTO 000pYyHOBaHHMS, (YHKIMOHHPOBAHHE KOTOPOTO
o0ecIeunBaeT aBTOMAaTHYECKOE YIPABICHHE PEXHMMOM [OCHUS KOPOB B
COOTBETCTBHHU C (PU3HUOIIOTHIECCKIMH OCOOCHHOCTSIMH JOJIeH BEIMEHH H MH-
HUMHU3HPYET BO3MOJKHBIE OTKJIOHEHHS B TEXHOJOTHYECKOW cHCTeMe Ma-
LIMHHOTO JI0CHUSI.

3a pyOexoM CO3/1aHbl M aKTHBHO HCIIOJIB3YIOTCSl Ha NPAKTHKE aBTOMa-
TU3UPOBAaHHbIE CHUCTEMBI JIOCHUS — JIOWIbHBIE POOOTHI, YTO MOXHO paclie-
HUBATh KaK OJIMH U3 ATAIOB CO3/IaHHSI CUCTEMBI TOYHOTO KHUBOTHOBO/ICTBA.
JonnbHEIM po0OTaM MpeICKa3bIBAETCsl TAKOE JK€ PEBOJIIOIMOHHOE BO3JIEH-
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CTBHE Ha MOJIOYHOE CKOTOBOZCTBO, KAKOE B CBOE BPEMsI OKa3allll Ha Opra-
HHU3aLUI0 YOOPKH ypoxKasi CAMOXOHBIE 36pHOYOOpOUHbIE KOMOAHBI.

Hayunsle pa3zpaboTku po60TOB Hadanu B KoHIlE 70-X I'T. IPOLIIOTro CTO-
JIeTUsI TIPAKTUYECKH OJHOBPEMEHHO TaKHE€ W3BECTHBIE IPOW3BOJUTENH JO-
unbHOTO 00OpymoBanus, kak «Lely» (Humepnanmsr), «Gascoigne-Melotte»
(mo3xe Bomuia B coctaB kommanuu «BouMaticy, CIIA), «Insentec» (Hu-
JIepJIaHbl) U Jp.

[lepBoil kOMmaHuel, HauyaBLIEeH MPOMBIIIIEHHOE IPOU3BOACTBO JOMIIb-
HBIX po0OoTOB, OBITa royutaHackas kommanus «Lely». Celiuac ux mpomu3Bo-
1t mo ymnersun «Lely» ¢dupmer «Fullwood» u «BouMaticy. A koMmaHun
«AMC Liberty», «DeLaval», «Meko», «Prolion», «SAC» u «Westfalia»
BBIITyCKAIOT CUCTEMBI aBTOMAaTHYECKOTO JOSHHS MO0 COOCTBEHHBIM TEXHOJIO-
rusm. @upma «Lely» u celiuac ocTaeTcsi MUPOBBIM JTUACPOM IO IPOU3BO/I-
CTBY JAOWJIBHBIX poO0TOB. B camoii ['omnanaum kaxmas deTBepTasi AOUIIb-
Hasl yCTaHOBKa, TIOKyIaeMasi pepMepaMu, — aBTOMaTHYECKasl.

B Hacrosmee Bpemsa B Jlanuu, ['outaHauu M Ipyrux eBpOIEHCKUX
CTpaHaX MHTEHCHBHO Pa3BHBAETCS HANPABICHHE POOOTH3AIMH TEXHOJIOTH-
YeCKUX nporeccoB. POOOTHI JOEHHsI 32aBOEBBIBAIOT MOIYJISIPHOCTD U BBIITYC-
KaloTcs BCeMH Belymumu ¢upmamu. B Tomnmanauu, 3anumMaromeit auam-
pyloliee TOJIOKEHHE B TIPOM3BOJCTBE POOOTOB JOCHUS, MX BHEIPEHHE
ocymiecTBisieTcsl Ipu (PMHAHCOBOW Mojiepkke rocynapcrsa. Ha nexabpb
2002 r. B Mupe HACUHTHIBANIOCH 1754 MOMIBHBIX poOOTa, CIyCTA 5 NET UX
osuto 8190, B 2010 1. — 6omee 16 ThIC. [Ipn 3ToM B 2010 1. B ['epmannu u
@panyn 1015 TOWIBHBIX POOOTOB CpeAM NMPOAAHHBIX HOBBIX JOWIBHBIX
ycraHoBok coctaBmwia 30 %. B psine eBporneiickux ctpan (CkaHIUHABCKHE
ctpansl U1 Hupepmanapl) noisl JOWJIBHEIX pOOOTOB HA MEPBUYHOM PBIHKE
yxke Haxoautcs B npenenax 20-80 % (B Jauun u llIBenun ux oxosno 60 %,
a B Ounnsaun — 80 %). Ha koner; 2008 . BO BceM MHpe HACUUTHIBAJIOCH
yKe CBBIIIe 6,5 ThIC. MOJIOYHBIX epM, rae padortaer oxosno 10 000 mows-
HBIX p0OOTOB, OOJILITUHCTBO M3 KOTOPBIX M3TOTOBIEHBI pupmMamu «Lely» u
«DeLaval» (I1IBenust). B mocnemaue ro1s TEMIIBI pocTa MPOAaXK JOMIBHBIX
poboToB B Mupe nocturanu 150 %. Haubonpuiee pacrpocTpanenue cucre-
MBI aBTOMAaTHYECKOTO JOCHUS MOoJydwsu B EBpore, rae cpenHsst 4ucieH-
HOCTh CTajia ocTaercsi HeOOJIbIIOH, 0OCOOEHHO PacHpOCTpaHEeHbl POOOTHI B
benbrun u ommanguu. Beicokuii ypoBeHb 3apaOOTHOM IUIAThI MPH OJIHO-
BPEMEHHOM JeQHINTe padOINX CTUMYIUPYET MPOJaKi POOOTH3MPOBAHHO-
IO IOWIBHOTO 000pYZIOBaHHS.

D¢ dexTrBHOCTS NCTIONB30BaHUS POOOTH3MPOBAHHBIX CHCTEM IS JOe-
HHSI KOPOB 3aKJIIOYACTCSl HE TOJIBKO B M3BECTHBIX NPEHMYIIIECTBAX aBTOMa-
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TU3AIMN WHIYCTPUAIBHOTO ITPOU3BOJICTBA (MCKIIOYEHHUE PYYHOTO TpYIa,
MOBBILIIEHUE HHTEHCHBHOCTH UCIIOJIb30BaHHsI 000PY/I0BAHUS U T. 11.), HO U B
JIOCTHXXEHUH TEXHOJIOTH4ecKoro 3¢ ¢exTa myreM cozgaHusi (U3U0IOrHye-
cKH OoJiee OnaronpusTHBIX YCJIOBHH JUIsl MOJIOYHOTO CKOTA.

Bce ¢upMbI-npon3BOIUTENN JOWIBHBIX POOOTOB CTPEMSITCS YCOBEp-
LIEHCTBOBATh MX IIOKA3aTelNlM, CO3/iaBas BCE HOBbIE MopaeiH. Tak, Bpems,
3aTpadyeHHOe Ha JI0eHue (BpeMs, KOTOpOe KOpOBa MPOBOAUT B OOKCE), KOM-
manus «Lely» ymensmmmna ¢ 6,53 mo 6,08 muH, kommanus «DelLavaly — ¢
7,34 no 5,45 muH, xommanus «Foolwood» — ¢ 6,37 no 5,39 mun. Ilpu aTom
00paboTKa COCKOB, BKITFOYAs IPUCOCIUHEHNE CTAaKAaHOB, 3aHIMAaET y pobo-
ToB komnanuu «Lely» B cpemaem 94 ¢, y pobotoB xommanun «DeLavaly —
128 ¢ u y poboToB xommanuu «Foolwood» — 54 c.

OCHOBHO# 3 QEKT OT UCTIOIB30BaHHSI POOOTOB CKJIaIbIBACTCS U3 001Ie-
ro CHIXEHHA Tpyno3arpar (mopsiaka 4,5 Teic. yen.-d4 B roa aisi MTO Ha
200 ron.), a TaKKe HCKIIOYCHHUS HHU3KOKBATH(DUIIUPOBAHHOTO TpyAa 00-
CITy’)KMBAIOIIET0 TEPCOHaNa, OT KOTOPOTO 3aBHUCHUT COCTOSIHHUE 310pPOBbS
BbIJJAMBAEMbIX JKUBOTHBIX. [103TOMY, B LIeOM, 3aTpaThl Ha SKCIUTyaTalUIO
POOOTH3NPOBAHHOMN (hepMBI HYAaCTO OKa3bIBAIOTCS Ja)Ke HIDKE, YeM JUISl JI0-
WIIBHOTO 3aJ1a WJIM IIPH TOSHWH )KUBOTHBIX Ha NpuBs3u (puc. 6.1).

PoBort _-
PoTopHbli 3an —_- KanwTan
= Tpya
HowvneHein 3an _— 3artpartsl
anBHJb _

0 2 4 6
Puc. 6.1. 3aTpaTbl Ha IKCIUTyaTaLlMIO PA3IMYHBIX CUCTEM JIOEHHS

HccnenoBanusi MOKa3bIBalOT, YTO )KUBOTHBIE JIOCTATOYHO OBICTPO IMpH-
BBIKAIOT K JJOCHHIO pOOOTOM M CAMOCTOSITEIBHO MOCENIAl0T JTOMIBbHBIN OOKC.
[Ipu 3TOM yBenMUYMBAETCS YACTOTA OCHWH KUBOTHBIX (Y BBICOKOIPOIYK-
TUBHBIX KOPOB — 70 4 u OoJiee pa3 B CyTKH), 9TO OIaroTBOPHO CKa3hIBACTCS
Ha 3/I0POBBE BBIMEHH >KUBOTHOTO. OJTHAKO HE BCE KOPOBHI MPUTOAHEI K PO-
6oTm3mpoBaHHOMY HoeHHIO. Ilpn (opMupoBaHHM cTaga TPUXOAUTCS OT-
OpaxoBbIBaTh 5—15 % KOpOB, UTO CTAaBUT HOBBIE 3aJauyl IEpE] CIEIHAIN-
CTaMH, 3aHIMAIOITAMHUCS TNIEMEHHOW pabOTOH.
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[TpumeHeHNne TOUIBHBIX pOOOTOB TPeOyeT MHOI OpraHM3alMy TEXHOJIO-
TMYECKOro Ipolecca MPOHU3BOJICTBA MOJIOKa C COOTBETCTBYIOLIECH IUIAHH-
POBKOI KOpoBHMKA. [IpH MCHOIB30BaHMM aBTOMATHUYECKOIH CHUCTEMBI J0e-
HUSI IPOEKTHl KOPOBHUKOB JIOJDKHBI YYHMTHIBATh, YTO B COOTBETCTBHHU C MH-
JIMBHYaJIbHBIM CyTOYHBIM PEXUMOM JHS U (PH3HOJIOTMYECKUMH ITOTPEOHO-
CTSIMU JKMBOTHBIE COBEPILIAIOT MHOTOKPATHBIC TEPEMEILECHHUs 10 ToMelle-
HUIO (U1 goeHus — 3—5 pa3 B CYTKH, JUIsl KOPMJICHUS — B CpeiHeM 7 pas).

ITponsBoanMbIe pa3IMYHBEIMH (PUpPMaMK POOOTH3NPOBAHHBIE KOMILIEK-
CBI JUISl IOGHHS Pa3lIMYaroTcs 1Mo psAy MokasaTenel u, KoHewHo, ueHe. [o-
pPa3sHOMY MOJKET OIPEAEIATHCS MOJOKEHHe COockoB: ¢pupma «GEA» wmc-
MOJIb3YeT KOMOWHAIMIO JIA3€PHOTO W YyIbTPAa3BYKOBOTO CKAHHUPOBAHMS,
OOJIBIIMHCTBO APYTUX (UPM OTpaHHUYMBAETCA JIa3epoM. BrinanBaemoe Mo-
JIOKO OIICHHMBAIOT HE TOJIBKO Ha LIBETHOCTH, COJIEPIKaHUE JAKTO3bl U MIPOTe-
WHAa, COMAaTHYECKUX KJIETOK, HO M Ha CIIOCOOHOCTh K 00pa30BaHUIO MOJIOY-
HOTO CI'yCTKa. Pa3nmuyHbl MHTEpBAJbl BPEMEHH MEXIy OYUCTKOW 000opymo-
BaHMsI, PACXO/1 BOJIbI M DHEPTHH.

Ilena poOOTOB XOTh U MEIJICHHO, HO CHIDKaeTcs. IlepBeIif po6oT mpous-
BoactBa «Lely» croun 1 mun. nomn. CIIIA. Ceiiyac ero meHa cocTaBiseT
nopsnaka 100—120 Teic. eBpo, IpUYEM C KaXAbIM F0OJIOM CTOMMOCTh arpera-
Ta magaetr Ha 10 %. CeromHs MpakTHYECKH 000 OITHOOOKCOBBIA poOOT
MOHO TproOpectu podoT mo meHe oT 100 no 120 ThIC. eBpO B 3aBHCHAMO-
CTH OT KOMILJIEKTAIHH.

W X0oTa 10 MaccoBOro WX NPHMEHEHUs eIlle AajeKo, BO Bce OOJbIIeM
KOJINYECTBE PETHOHOB EBpONBI BBICOKHE IO MEXKAYHAPOIHBIM MeEpKaM
CTaBKH OIUIATHI TPY/a MO3BOJIIOT BCErO 3a HECKOJIBKO JIET JOCTHYh CaMO-
OKymaeMoCTH poOOTOB Jaxke mpu neHe 6okca (Ha 70 roin.) B 100-120 TeIC.
eBpo. OHAaKO Ha HAYAJIFHOM 3Tame poOOTH MO-TIPEXKHEMY TPeOyroT 00b-
nmmx (2 000-2 500 eBpo Ha OHO CKOTO-MECTO) MHBECTHIINH.

Jnst cpaBHeHwsl, oObuHasi ycraHoBka tuma «Emodka» cromt 500-
700 eBpo B pacueTe Ha OJHO CKOTO-MECTO, HO Ha JJOCHHE KOPOB IIPU ee
NPUMEHEHNH oTBoAMTCS 10 35 % pabodero BpeMeHH, 3aTpayMBacMOro Ha
YXOJ 32 JKUBOTHBIMH. J[oCTHT'HYTast 32 c4eT BHEAPEHUSI pOOOTOB 3KOHOMHS
3aTpaT Ha OIJIATy TPYJa W NOJJiep>KaHHE 3/I0POBbS IIOT0JIOBbS TaK BBICOKA,
4yTO0 Bce OOJIbIIE 3amaJHOEBPONEHCKUX XO3SHCTB 3a/JyMBIBAIOTCS Hall HC-
MIOJIb30BaHNUEM ITOM TEXHUKHU HJIH yXKE UCTIONb3YIOT €.

3a cYeT MHIMBHIYAJIbHOTO BBIIAMBAHUS KAXKIOW YETBEPTH BBIMEHU B
COOTBETCTBHM C MHTEHCHBHOCTBIO MOJIOKOOTJA4YM IIOBBIMIAECTCS COAEpPXKa-
uue xupa Ha 0,08-0,1 % n ymeHbIIAaeTCs KONMIECTBO COMAaTHIECKUX KIe-
TOK A0 ypoBHs MeHee 100 Toic. B 1 om’.
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Kpome Toro, B 3HaUMTEIbHON CTENEHU CHMIKAIOTCS 3aTpathl Tpyaa. Jlo-
WIbHBIE pOOOTHI B OCHOBHOM BBICBOOOJXKZAIOT pabouee BpeMs 4eIOBEKa.
Ero skoHOMMS, 1O CpaBHEHUIO C JIOWIBHOW ycTaHOBKOW THna «Emoukay,
cocraBnsgeT oT 10 1o 50 %. Jlaxe Mo cpaBHEHUIO C CaMBIMU IEPEIOBBIMU
NPEANPUSTHIME POOOT MO3BOJISIET COKOHOMUTH ouTH 10 4 pabouero Bpe-
MeHH Ha 1 KopoBY B rof.

I'ooBbIe 3aTpaThl HA AIEKTPOIHEPTHIO U BOAY B pacueTe Ha OJIHY KOpO-
BY (2,5 moeHHs B CYyTKH) TP HCIIONB30BAHUN JOMIBHBIX POOOTOB Pa3HBIX
TIPOU3BOTUTENICH MTpeCTaBICHEI Ha puC. 6.2,

€70,00 €64,97 € 66,15

€60,00
€50,00
€40,00
€30,00
€20,00
€10,00

€ 0,00

Delaval Lely Fullwood SAC GEA
VMS Astronaut A3 Merlin RDS Futureline TITAN

Puc. 6.2. 'otoBbI€e 3aTpaThl PECYpCcOB B pacyeTe Ha OJJHY KOPOBY

[To MHeHHUIO y4eHBIX, pOOOTH3AIMS JIOCHHS SKOHOMUYECKH BBITOJHA B
EBpore. [leno B ToM, 4TO TpyA omneparopa 3a IpaHHIEH OIIa4uBaeTcs J10-
cTatoyHo Xxopouro. Hanpumep, mpu MmecsyHo#l 3apaOOTHOH muiaTte OKOJIO
5 TBIC. €BPO XO3AHCTBY HEOOXOANMO BBLICTHUTH HA paboTHUKA 60 THIC. €BpPO
B roa. A pobot-mosip ctoumocTsio 100 TEIC. €BpO, MOTHOCTHIO HCKITFOYA0-
IUH yJacTHe YeJIOBEeKa, ¢ JMXBOW OKymuT cels 3a nBa roxa. B Bemapycn
K€ TIPU 3HAYNATEIIFHO MEHBIIIEH 3apIuiaTe Takoe 000pyIOBaHUE MOXKET OKY-
MaThCS B TCUCHHUE HECKOJIBKIX JACCATIIICTHIH.

[To MHeHHIO HEMEIKUX CHEeNHANuCTOB, K 2025 1. poboTHl OyayT DOMU-
HUPOBATh Ha (epMax ¢ morojoBbeM ot 50 10 250 kopoB. s onpenencHus
9KOHOMHYECKOU I[eJICCO00PAa3HOCTH MPUMEHEHUS JTOWIBHBIX POOOTOB UME-
€T 3HaueHHEe YPOBEHb NMPOJYKTHBHOCTH CTaja. Tak, MO pacyeram amepH-
KaHCKHX CIELIMAIUCTOB, aBTOMAaTHYECKOE JJOSHNE Ha (hepMax C MOr0JIOBbEM
ot 30 1o 270 xopoB HauboJiee BBHITOAHO mpu cpeaHeM Hajgoe 8 600 kr mo-
JIOKa Ha KOPOBY B T'OJI.

Jatp B HacTosIIee BpeMs JOCTOBEPHYIO OIIEHKY YKOHOMHYIECKON U TeX-
HOJIOTUYECKON J(P(PEKTUBHOCTH JOWIBHBIX POOOTOB MPUMEHHUTEIBHO K
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ycnomsiMm PecniyOnmkn bemapych BecbMa 3aTpyIHUTEIBHO. DKOHOMHYE-
ckuii 23QPEKT OT MPUMEHEHHUST pOOOTHU3NPOBAHHBIX CHCTEM JOSHUS KOPOB B
CPaBHEHUM C aHAJOTUYHOW 110 MOIIHOCTH (EepMOii C JOeHHEM B JJOWJILHOM
3aje, CKJIAJBIBAIOIIUIACS U3 COKPAICHHUS WHBECTUIIMOHHBIX 3aTpaT (He Tpe-
OyeTcsl CTPOMTENHCTBO JOMIBHO-MOJOYHOTO OJOKA), YMEHBIICHHS 3aTpaT
Tpyzna (0OCIyXHMBaIOIIMI MMEPCOHANI COKpallaeTcs B 2 pasa), yBEIWYeHHS
MOJIOYHOU TPOAYKTHBHOCTH (ymoil yBenuumics Ha 900 Kr) ¥ MOBBIMICHUS
copTHOCTH MOJoKa (98 % momydaeMoro MOJIOKa HMEET COPT «IKCTPay),
MO3BOJISIET 00ECIIeUNTh YPOBEHb PEHTA0SIBHOCTH TIPH NIPOU3BOJICTBE MOJIO-
Ka He MeHee 25 % M JOCTHYb COKpAILCHUs MepHoia OKYNaeMOCTH 3aTpar ¢
11 mo 8 ner. [IpuMeHneHre MHOTOOOKCOBBIX JOMIBHBIX POOOTOB ITO3BOJIUIO
OBI COKpATHUTh 3aTpaThl Ha NX mpuodpererne Ha 40 % 1Mo cpaBHEHHIO C Of1-
HOOOKCOBBIMU. HecMOTpss Ha OOBEKTHBHBIE TPYAHOCTH, CEILCKOXO3SH-
CTBEHHBIE TOBAPOIIPON3BOIUTENN MOJIOKHUTEIBHO OIEHUBAIOT MEPCIEKTHBEI
HCTIONB30BaHUS JOWIBHBIX pOOOTOB B MOJIOYHOM CKOTOBOACTBe. OHH cO-
rJIaCHbI MUPUTHCA C BBICOKMMU WHBECTUIIMOHHBIMU 3aTpaTaMu, ‘1T06bl 1o-
JTYYUTh TPEUMYIIECTBA, TOSBIIONINECS ¢ BHEAPCHUEM OWIHLHOTO podoTa
Ha (epme (yIIydIIEeHHE COCTOSIHUS 3I0POBBSI BEIMEHHU JKHBOTHBIX, TIOBBIIIIC-
HHE HAJ0EB, YMEHBIICHHUE 3aTpaT TPyJa ¢ MCKIIOYEHUEM PYTUHHOTO pydY-
HOTO TPYyJia, BO3MOXXHOCTb YJIENISITh OOJIbIlIe BPEMEHU YIIPABICHUIO MOJIOY-
HBIM CTaJIOM H JIp.).

6.2. PoOoTH3MpOBaHHBIEC YCTAHOBKH /1J1s1 100POBOJILHOI0 JOCHHS KOPOB

PaboThI 0 CO3aHUIO TOWIBHEIX pOOOTOB OBLTH Hayatsl eme B 80-X IT.
XX B. B Hunepnannax ¢pupmamu «Lely» u «Vicon» (mosxe «Prolion»), n
yxke B ceperuHe 90-X Ha pbIHKE MOSIBHJIACH TEpBas WX MPOMYKLHS: OJHO-
OokcoBrlit Astronaut ¢upmer «Lely» m mHOTOOOKCOBEI Liberty ¢upmsl
«Prolion». ®upma «Fullwood» (BemukoOpuranust) Havana paboTy HaJ po-
6otom Merlin, koHcTpyKIHMsi ero Oblia 3aMMcTBOBaHa y pobora Astronaut
dupmel «Lely», MexIy KOTOPBIMHU Jaxke OBLIO 3aKIIIOUSHO JIMLEH3UOHHOE
cormamenue. @upmoit «Diivelsdor» (I'epmanust) pazpadaTsiBanace pobo-
TU3UPOBaHHAsE MHOrOOOKCOBas mowibHas cucrema Leonardo, a dupmoi
«Gascoigne Melotte» (Benbrus) — po6or Zenit. Ocenbio 1998 r. dupma
«DeLaval» o0wpsBmIa 0 co3maHum mowiabHOro podora VMS (Voluntary
Milking System).

[Toce MHOTOYMCICHHBIX TpaHC(HOPMAIMi HA PBIHKE IOWJIBHBIX po0O-
TOB MpEeACTaBIeHa NIPOAYKLMs ceMH mpousBoauTeneii: «Lely», «Fullwood»,
«Insentecy (Humepmanner), «DeLaval» (IlIBerms), «S.A. Christensen» (a-
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nust), «BouMatic» (CIIIA) u «GEA Farm Technologies» (I'epmanus). Bee
BBIIIyCKaeMbIe pOOOTHI UMEIOT KOHCTPYKTHBHBIE OTIHYUs. OJTHAKO YCIOBHO
HX MOXHO OOBEIHMHUTH B TPH IpymIibl (Tadi. 6.1).

Ta6nuna 6.1. KoHCTPYKTHBHBIE 0CO0€HHOCTH JOUIBHBIX POOOTOB

Mogenb oub- Dupma-
KoHcTpykTHBHAS 0COOCHHOCTH 000pYJOBaHUS
HOro podoTa MIPOU3BOUTEND

JlonnbHBIA pOOOT COCTOUT U3 OJJHOTO JTOWJIb- Astronaut «Lely»
HOro 60Kca, 00CITy)KUBAEMOT'0 OJHON PYKOI- VMS «DelLaval»
MAaHUITYJIATOPOM Merlin «Fullwood»
Cuctema, BKIIIOUaronas B ce0s 1Ba napa- Galaxy Starline «Insentec»
JIENBHO YCTAHOBJICHHBIX TOMJIBHBIX OOKca,
00CITy’)KHBaeMBbIX OHOW PyKOH- RDS Futurline «S.A. Christensen»
MaHHITYJIATOPOM (OMIIHOHATIBHO MOKET COCTO- ProFl BouMati
SITh U3 OJTHOTO JJOWJIBHOro OOKCa) rorlex «BouMatic»
PoboTHu3upoBaHHas CHCTEMa, COCTOSIIAS U3
HECKOJIbKUX JOMJIBHBIX OOKCOB, CMOHTHPO-

A i P «GEA Farm Tech-
BaHHBIX OJIMH 32 IPYrUM (TaHAEMHOTO THIA) 1 Mlone nologies»
00CITyKUBaeMBIX OIHOI PyKOU-
MaHMITYJII TOPOM

JlnmepoM Ha pBIHKE aBTOMATH3MPOBAHHBIX CHCTEM [IOCHHUS SBIIACTCS
¢upma «Lely». OHa mpeniaraer moTpeOUTENIIM HOBOE MOKOJEHHE AOMIIb-
Horo poGora — Astronaut A4 (puc. 6.3), ogHO M3 HaMOONBIINX OTIMYMN
KOTOpOTO OT mpeasiayiero Astronaut A3 3akiro4aercs B HOBOM KOHCTPYK-
muu Ookca ¢ cuctemoi I-flow, obecneunBaromnie BBIXOJ KMBOTHOI'O BIIE-
pen, 94To B OOJbINCH CTENEHU COOTBETCTBYCT S€CTECTBCHHOMY IOBEIACHHUIO
kopoB. KpoMme Toro, HoBasi KOHCTPYKIIHS TPEAYCMATPUBACT YOUPAIOLIYIOCS
KOPMYIIKY, YTO 3KOHOMHT BpeMs — >KHBOTHBIC OBICTpee IOKHAAIOT OOKC
pobora.

Eme omHa oTmuumTenpHas 4epTa HOBOro Astronaut A4 — HOBBIH IicH-
TpaNBHBIN OJOK (MAIIMHHOE OTAEJICHHE), BaKHAS YaCTh HOBOH MOJYIBHOU
poOOTH3NPOBaHHOM NOMIBHON cucTeMBl. OH COIEPKUT BaKYyMHYIO CHCTE-
MY M CHUCTEMY IPOMBIBKH, 00CIYKHMBAIOIIUE 10 JIBYX JOWJIBHBIX MOJAYJIEH.
HentpanpHbIii OOK SBIAETCS aBTOHOMHBIM, a JOWJIBHBIE MOIYIH MOTYT
OBITH OTHECEHBI Ha paccTosHuE 10 30 M OT Hero. JIonIbHBIE MOTYITH MOTYT
MOCTaBJIATHCS B TIPABOM U JIEBOM UCTIOJHEHHH (pyKa-MaHUIYJSTOP PacIo-
JIO)KEHA C JICBOI MM TPaBO# CTOPOHBI CTAHKA).
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Puc. 6.3. O0wwuii Bu JouiabHOro podora Astronaut

TexHn4eckue XapakTEpUCTHKH JOMIBHOTO poOoTa Astronaut A4 mpen-
cTaBJIeHHI B TabI. 6.2.

Tab6nuna 6.2. TexHuueckre XapaKTePHCTHKH A0MJILHOT0 podoTa Astronaut A4

Monyns ITapamerpsl 3HayeHus
T"abaputHbIe pa3sMepsl, cM:
JUIMHA 423
IIUPUHA C IPUKATHIM 180
JlonnbHbIHA MOJTYITb MAHMILYATOPOM
IIUPUHA C BHITSHYTBHIM 198
MAaHUITYJISITOPOM
BBICOTA 229
Macca, kr 1550

BO3yXa

Kommpeccop ¢ ocymuTenem

Mapka komIpeccopa

Atlas Copco SF4 P8-SD6

I"aGapuTHbIe pa3Mepsl, cM:

IMHA 130

LIMpHHA 60

BBICOTA 160
Pabouee nasnenue, 6ap 8
Macca, kr 215

JownpHEI poOoT Astronaut sBISETCS YacTbIO aBTOMATH3WPOBAHHOM
CHCTEMBI JOSHHMSI, KOTOPasi IOUT, KOPMHUT U CIEIHUT 3a COCTOSIHUEM KOPOB.
CucteMa OEHMs TaKKe ONpeAeNsieT KOIUYECTBO M KadyeCTBO MOJIOKa, MO-
Jy4eHHOTO OT KOpOB, U, €CIM HEOOXOAUMO, OTAEISeT 3arpA3HEHHOE WM
HEKOHIUIMOHHOE MOJIOKO.

[lepenaTunk Ha KaxI0H KOpOBE IMO3BOJISIET CHUCTEME HMICHTHU(PHIMPO-
BaTh €€ 0 YHHKaJIbHOMY HOMEpY, a CHCTeMa yIpaBjeHHUs oOecrieuuBaeT
Be/ICHHE HEOOXOAMMBIX 3alucell B KypHalle JJsl Kaka0i kopoBbl. CucreMa
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JOCHHST HCIIONB3YET ITU 3alHCH ULl yIPABICHUS JOCHUEM M KOPMJICHHEM
KOPOBBI, KOTJIa OHA BXOJUT B JOMIBHBIH POOOT.

Cucrema moeHus Astronaut cocTOMT U3 TPEX OCHOBHBIX YacTei: JIOWIIb-
HOro po0oTa, MOMENICHHS ¢ TAHKOM-OXJIAIUTEeNIeM MOJIOKa U oduca ympas-
nenus (puc. 6.4).

Puc. 6.4. OcHOBHBIE COCTaBJIAIONINE CUCTEMBI JOCHHS Astronaut:
1 — nowsbHbIH poboT; 2 — nadopmanronHas cetb T4C; 3 — mepCOHANBHBII KOMITBIOTED;
4 — curnanuzatop; 5 — koutpoiuiep CRS+; 6 — TaHK-0XJ1aAUTENb MOJIOKA; 7 — MOJIOKOIIPOBOJT

OCHOBHBIE COCTABILSIIOLIIE JOWIBHOIO poboTa Astronaut mpeacTaBiIeHbI
Ha puc. 6.5. ABTOMaruueckas KOpMyIlKa 2 yCTAHOBIICHA HA MepenHen ma-
Hemn Ookca 1 W ocHamieHa aHTEHHOH, MAEHTH(HUIMpYIOMEH KOpOBY IS
CHUCTEMBI JIOeHHs. MalIMHHOE OT/JeJeHHe / PACIOJIOKEHO B 3aJHEN YacTh
O0okca. MamMHHOE OTJENCHHE COJCPKUT BaKYyMHOE OOOpYIOBaHUE ISt
JIOEHUST KOPOB, KOHTPOJISI KOJMUYECTBA U KAUeCTBA BBIJAUBAEMOTO MOJIOKA U
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koHTposutep M4Use cucteMbl ynpasieHus poooToM. B MamuaHOM oT/Heme-
HUM TaKXe Pa3MEIICHBl BCE KOMMYHHUKAIIMOHHBIC YCTPOWCTBA, oOecrevn-
BaIOIIME CBA3b JOWJILHOTO POOOTA C TAHKOM-OXJIAIUTEIIEM MOJIOKA B O(H-
COM yIIpaBIICHHUS.

Puc. 6.5. OCHOBHBIC COCTABIISIOMINE JOMIBHOTO poboTta Astronaut:
1 — GoKc 1715 KOPOBBI; 2 — KOPMYIIKA; 3 — BXOJHBIEC M BBIXOIHBIE BOPOTA;
4 — pyka-MaHumyJsitop; 5 — o ¢ Becamu; 6 — manens ynpasienus X-Link;
7 — MalIMHHOE OTZEJICHUE

Pyka-manunynstop 4 npenHazHadeHa Ui OPEIIOUIBHON OYHCTKH COC-
KOB BBIMECHH W TMOCTAaHOBKU (HAICBaHMs Ha COCKH) NOMIbHBIX CTAKaHOB.
MaHHIyIATOp UMEEeT NPHUBOTHON MEXaHU3M, COSTUHSIOLINN PYKY MAHHUITY-
JSITOpa ¢ KOPITyCOM JIOMJIBHOTO OOKca M 00ecIieunBaroluii repeMerieHne
PYKH ¢ JepxKaTeleM JOWIbHBIX CTAaKaHOB B TPeX IUIOCKOCTsX. Jlepkareinb
JOWJIBHBIX CTAKaHOB 3aKPEIUICH B HIDKHEW YacTH PYKHU-MaHHITYJIATOpa H
obopynoBaH cucteMoit oOHapyxeHus cocka (TDS), 4eTspbMs JOMIEHBIMA
CTaKaHaMH, IBYMs IIETKaMH JUIS NPEIIONITEHOH OYMCTKH COCKOB U pacIibl-
muteneM aHtucentudeckoro DIP-cpencTBa, HaHOCHMOTO Ha COCKH IO
okoH4yaHnu poeHua. Cuctema TDS oOHapyXHWBaeT COCKH KOPOBHI U JaeT
CHTHAJI TIPUBOJHOMY MEXaHH3MY [UISl NOCTAHOBKH JOWIBHBIX CTaKaHOB B
NPaBUILHOE TOJIOXKEHHE.

IManens ynpasnenus X-Link 6 npeacraBisieT co6oii MOIb30BATENbCKUN
uHTepdeiic momwnbHoro podora. OHa 0TOOpakaeT Bce KOMaHIbI M MH(OP-
MAIIHI0, HEOOXOMUMYIO JIJIs SKCIUTyaTalldd W OOCIy>KuBaHus poboTa. [la-
Hellb OCHAILlEHa CEHCOPHBIM JKPaHOM M YCTaHABIMBAETCS B MallMHHOM
OTZEJICHUM CO CTOPOHBI NOJBMKHOM pykKu-MaHumyiaropa. IIpu HopMmais-
HOW pabote momwiIbHOTO poboTa maHenb X-Link oToOpaxaer Ha IKpaHe CTa-
Tyc poOOTa U BCe BHINONHsAEMBIe onepalui. MHoraa Ha skpaHe X-Link no-
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SIBISIFOTCSI BCIUIBIBAIOLINE OKHA, KOTOPbIE HH(OPMHUPYIOT O BO3MOXKHBIX
HEeroJiaIkaXx WM 3alpalliBalOT OTBET ONEpaTopa B CHUTYalLMsX, KOrjga po-
00T HEe B COCTOSIHUM CAMOCTOSITENILHO IIPUHSTH PEIICHHUE.

ITporpammuoe obecrieuenne st ymnpasnenus cragom T4C (Time for
Cows), YCTaHOBJICHHOE Ha IEPCOHAIBHBIA KOMIIBIOTEp, BEAET Y4YeT IS
Ka)XJJOH KOPOBBI M OTHPABIISIET HHPOPMALIUIO TOWIEHOMY POOOTY O peKHMe
JIOCHHSI )KUBOTHOTO U KOJIMYECTBE BBIIABAEMOT'0 €My KOpMa.

Kommpeccop noznaer yucTslii 1 CyXOi BO3AYyX IO AABJIEHUEM K HUCHOJI-
HHUTEJIBHBIM MEXaHH3MaM JOWIBHOTO poOoTa. OH OCHAIIEH POTOPHBIM
HarHeTaTeJIeM BO3/yXa, OCYLINTeNeM M pecuBepoM. Kommpeccop nomxeH
YCTaHaBIMBATHCSA B OTAIUIMBAEMOM MOMENIEHHH C YHCTHIM HE3aIbUICHHBIM
BO3/IyXOM.

PobGot Astronaut yguteiBaeT (GpU3HOIIOTHYECKHE OCOOCHHOCTH KaXKI0TO
JKMBOTHOT'O 3a CUET MCIIOJIb30BaHUs HOBOro myinscaropa 4Effect, co3naro-
LIEr0 ONTHMANBHBII PEXHUM JOCHMS HE3aBUCUMO [yl Ka)KIOW 4YeTBEpPTH
BbIMeHH. Kpome Toro, mouibHbI poOOT OCHAIIEH MHHOBAI[MOHHOW CHCTE-
Mo KoHTpona kadecTBa Mostoka MQC. Dta ceHcopHas cuCTeMa BBIIOIHS-
€T MPOBEPKY LBETa, JJIEKTPOIPOBOJUMOCTH U CKOPOCTH IOTOKa MOJIOKA,
obecrieunBasi TeM CaMblM MAaKCUMAaJbHBIH KOHTPOJb €ro KadecTBa.
Astronaut A4 MoXeT ocCHamIaThCA YIYYIICHHOW CEHCOPHOH CHCTEMOH
MQC-C, xotopast mMo3BOJSET B pEkKHME on-line ompeAensTh KOJIHYECTBO
COMAaTHYECKHX KJICTOK B MOJIOKE M3 KaXKJOH JI0JIM BBHIMEHH.

Jlist appexkTHBHOTO MEHEPKMEHTa MOJIOUYHOTO CTa/la CHCTEMa yIpaBJie-
HUSI JJOWJIBHBIM POOOTOM OCHAIleHAa COBpeMEHHOH mporpammoii T4C, mos-
BOJISIFOLICH OTOOpa)kaTh BCE JaHHbIE O KaXIOH KOPOBE Ha JKpaHe Mepco-
HaJIbHOTO KOMIBIOTEPA B BHJE MOHATHOW M JIETKOYUTAEMOU TpadudecKoi
nHpopManuK, a TAK)Ke HAKAIUIMBATh U COXPAHATh MX B TEYCHHUE [UIUTENb-
HOTrOo BpeMeHH. [IporpaMma ocHallleHa CHCTEMOW MpeayNnpexIeHus, KOTOo-
past Ipu He0OXOJMMOCTH OIOBEINAET ONepaTopa O cOOAX B TEXHOJIOTHYE-
CKOM IIpolecce. JTa CUCTeMa MMeeT (YHKIHIO AUCTAHIMOHHOW IMarHo-
CTHK{ ¥ HaCTPOMKH, YTO 00Jerdaer paboTy CEpBHCHO CIIyKOBI U ITO3BOJIA-
€T yaJICHHO YCTPaHATh HEKOTOpHIE NMpobieMbl B paboTe poborTa.

Kaxnas kopoa Ha depme, o6opynoBanHoN podoramu Astronaut, Hocut
OLIEWHHK C WAECHTU(UKAIMOHHBIM TpaHcroHaepoM. [locie Bxosa KOpoBbI B
JIOWIBHBIM OOKC M ee WAEHTH(UKAIUU CHCTEMa NPOBEPSIET BpPeMsi, HCTEK-
Iiee ¢ MOMEHTAa MOCJIEAHETO JOCHUS 3TOro KMBOTHOro. Ecimm mHTEpBan
BPEMEHH CIIMIIKOM Mal, TO JOCHHE HE OyAET MPOU3BOAUTHCA. B aTOM city-
yae BBITYCKHBIE BOPOTA Cpa3y OTKPBHIBAIOTCA M KOPOBA MOKUAAET OOKC.
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Ecin xopoBa HOUICKUT TOCHUIO, TO BCE MOCIENYIOIUe ACHCTBHS BBI-
HOJIHSIOTCS AaBTOMAaTHYECKH. MaHUITYJIATOp pa3MelaeTcs Mol BhIMEHEM H
BpaIAIOLIAeCs LIETKH OYHMINAIOT U CTUMYIHPYIOT cOocKu. [locie ouncTKH
JIOMJIbHBIC CTaKaHbl ABTOMATHYECKH IOIKIIOYAOTCS K COCKaM KOPOBBIL.
CHATHE IOWJIBHBIX CTaKaHOB IPOMCXOJUT MHIMBHUIYAIBHO II0 MEpe TOTO,
KaK OTMOPOXKHSIETCS Kaxaas U3 4eTBepTed BhIMeHH. [locie CHATHUS mocie/-
HEro JOWJIBHOTO CTaKaHa COCKU OMPBICKHBAIOTCS CIELHATbHBIM Je3uH(H-
LUPYIOLIMM COCTaBOM, OTKPBIBAIOTCS BBITYCKHBIE BOPOTA M KOPOBA BEIXO-
auT u3 60kca. [Io OKOHYaHHU JOCHHS MPOUCXOAUT MPOMBIBKA IETOK M J0-
WITBHBIX CTAKAHOB JAC3UHMHIUPYIOIIHM CPEIACTBOM.

[epronmaecku (He MeHee 3 pa3 B A€HB) pOOOT aBTOMATHIECKH ITEPEBO-
IUTCS B PEXKUM IIIyOOKOH OYHCTKH, B XOAE KOTOPOW BCSl CHCTEMa TPaHC-
NOPTUPOBAHUA MOJIOKA, OT MJOWJIbHBIX CTAKAHOB 10 TaHKa-OXJIaAUTCIIA,
MPOMBIBAETCS MOIOIIE-Ie3NH(PUIMPYIOIINMHU CPEACTBAMH.

®upma «Delaval» npumeHnIa ”HHOBAIMOHHBIC TEXHUYECKHE PEILICHHS
B HOBOH Bepcuu IOUIbHOTO po6ota VMS (puc. 6.6), KoTopbie HampaBIeHbI
Ha COBEPLICHCTBOBAHWE IIPOIECCa IMOJKIIOUCHUS DOWIBHBIX CTaKaHOB K
COCKaM BBIMEHH, COXPaHEHHE 310POBbsSI KOPOB, COKpalIeHHE TPYJOBBIX 3a-
TpaT Ha MOHT&X OOOpYZOBaHHS W CHIDKCHHE dHeprosarpar. Tak, 3ameHa
MMHEBMATUYECKOI0 MPHUBOJA MHOTO(YHKIIHOHAIBHOW PYKH-MaHUIYJISATOPA
poboTa Ha THAPABINYECKUI yBenH4mIa pabodyylo 30HY MaHUITYJIATOpa Ha
18 %, uTo0, B CBOIO Ouepe/b, O3BOJIMIIO OOCIYKHBATh KOPOB C OOJBIINMHU
OTKJIOHCHUAMHN T'COMCTPHUUYCCKUX IMapaMETPOB COCKOB W BBIMEHHU OT CTaH-
JIapTHBHIX 3HaueHHil. KpoMe TOro, BICOKas HaJEKHOCTH THIPABIMYECKOTO
NPUBOJA ITO3BOJISICT 3HAYMTEIBHO COKPATHUTH 3aTpPaThl Ha €ro CEpBHCHOC
00CITy)KUBaHHE.

4. Delaval

T e

Puc. 6.6. O6umii Bu qomwibsHOro podora VMS dupmer «DeLaval»
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BrICTpBIit 1 TOYHBIH TOMCK COCKOB 00€CIIEYMBACTCS 3a CUET ONTHYECKOM
KaMephbl U JABYX Ja3€pHBIX yCTPOMCTB, COBMECTHOE HMCIOJIB30BAHUE KOTO-
PBIX €T BO3MOXKHOCTb B PEXUME PEalbHOTO BPEMEHHM IOJIy4aTh TOUHBIE
CBEICHUS O T€OMETPUUYECKUX IapaMeTpax COCKOB M BBIMEHHU >KUBOTHOTO.
Y CcoBepIIEHCTBOBAHHOE MPOTPaMMHOE 00ECIEeYeHHE MO3BONISIET BBIOMPATH
HauOosee MOJXO/IIYI0 CXEMy IIOMCKAa COCKOB JUIS KaXKAOTO OTAENBHOTO
KHMBOTHOT'O, YTO OCOOCHHO Ba)KHO IIPH JIOEHUH KOPOB CO CIIOKHOM (opmoit
BbIMEHH. VIMeeTcss QyHKIMSA «aBTOMAaTHYECKOE HM3YYEHHE HOBBIX KOPOBY!
poboT VMS caMOCTOSITEIBHO OINpEEssieT MECTOPACIIONOKEHHE COCKOB Y
HOBBIX J)KUBOTHBIX U COXPAHSET MOJy4eHHYI0 MH(OPMALIMIO B COOCTBEHHOMN
0ase TaHHBIX.

OmHUM W3 YHUKAJIBHBIX pEIIeHHH, IPUMEHEeHHBIX B pobote VMS, sBms-
€Tcs CXeMa MOJrOTOBKH COCKOB BBIMEHHM K J0€HMIO. /I 3TOro MpUMeEHseT-
cs CEUAJIbHBIN CTaKaH, KOTOPBIM 110 OYEPEIH BBIINOJIHAET OUUCTKY TEIION
BOJIOH, CTUMYJIMPOBAaHUE, CIAMBAHME MNEPBBIX CTPYEK MOJOKA M CYIIKY
KaXI0ro cocka. Mcronap30BaHUE OTJAENBHOTO CTAaKaHa Ul MPEeABApPUTENb-
HOW IMOJATOTOBKH COCKOB K JOEHHIO ITOJIHOCTBIO HCKIIOYAET IOMaJaHHe
OCTaTKOB OT IEPBBIX CTPYEK MOJIOKA M MPOMBIBOYHON BOJBI B MOJIOYHYIO
JIUHUIO U Jlanee — B MoyIoko. OmnoslackuBaHUE AOMWIBHBIX CTaKaHOB BHYTPHU
U CHapy’KU Mepes T0€HUEM KaXK10i KOPOBBI U HANWYHE HECKOJIBKUX PEXU-
MOB aBTOMAaTHYECKOH 00pabOTKM COCKOB NE3MHGHUIMPYIONMM PacTBOPOM
Hocye TOSHUS MO03BONAET NOAEePKUBATh THTHEHY KOPOB CTaja Ha BBICOKOM
ypOBHE. BCTpOEHHBINM HABO3HBIN JOTOK U IIPOrpaMMHpyeMas aBTOMAaTHYE-
CKasi MOHKa ToJjla 00ECTICUNBAIOT KPYTJIOCYTOYHOE COEPKaHNE YCTAaHOBKH
B XOPOILIEM CAHUTAPHOM COCTOSTHHH.

OcHOBOI1 00ecrie4eHusl 310pOBbsl BBIMEHH KMBOTHBIX SIBJISIETCS TTOCTO-
SIHHBII KOHTPOJIb C IOMOIIBIO YETHIPEX ONTHYECKHUX JATYMKOB (II0 OHOMY
Ha KaXIyI0 YETBEPTh) BHIJANBAEMOT0 MOJIOKA IO CIEIYIOMINM I1apamMeT-
paMm: ypoBeHb Has0sl, CKOPOCTh MOJOKOOTAAYH, NMPOJAOKUTEIFHOCTD J10€-
HUS, DIIEKTPONPOBOIHOCTh MOJIOKA M MPUCYTCTBUE B HEM KpoBU. B momno:-
HEeHHUe K 3ToMy (hupMa npeuiaracT HHHOBalMOHHYIO pa3paboTKy — CUETUUK
COMAaTHYECKUX KJIETOK B MoToke Mojoka OCC.

Cuetuynk OCC aBTOMaTHYECKH MPOU3ZBOIAUT OTOOP MPOOBI MOJIOKA MPH
KaXI0# NOMKe, CMEIINBAaeT €€ C KOHTPOJBHBIM PEaKTUBOM M B TEUCHHE
OJTHOW MMHYTHI HMPOHU3BOIUT OLIEHKY KaxJI0H MpoObl. JKUBOTHBEIE C HOBBI-
IICHHBIM COJIEPKAHUEM COMAaTHYECKHX KJIETOK B MOJIOKE PETUCTPHPYIOTCS
B OTJEIHHOM >KypHase. Takoil 1moaxo/ No3BOJIsEeT Ha paHHEH cTaaun oOHa-
PYXXHUTh HayalbHbIE IPU3HAKK MAcTUTA U IPUHITH CBOEBPEMECHHBIE MEPHI.
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MoONOKO ¢ TOBBIIMICHHBIM COJCPKAaHHEM COMATHUECKHX KIIETOK, CO
BKITFOUCHMSAMH KPOBH HJIM TOIy4aeMOE€ OT JIEYAIINXCsl aHTHOMOTHKAMH KO-
POB oTzAENAeTCsS OT OOLIEro Ha/los M HANpaBISETCS B OTAEIBHYIO €MKOCTh
WIN KaHAIN3AIHIO.

Cuctema ympasneHuss VMS ocymecTBIsS€T 9YaCTOTHOE PETYIMPOBAHUE
MIPOM3BOJIMTEIBHOCTH BaKyyMHOI'O HAcoca, YTO II03BOJISIET SKOHOMHUTH 0
60 % noTpebisieMOoil UM SIEKTPOIHEPTUH.

ITpoGnema nmpruMep3aHnst MOJIOKA K CTEHKAM ITyCTOT'O TaHKA-OXJIaIUTeNs
C HEMOCPEJCTBEHHBIM OXJIAXKICHUEM, KOT/Ia BKIFOUCHHE er0 XOJIO0AMIBHOTO
arperaTa IpOMCXOAUT MPU 3aIl0JIHEHUHU pe3epByapa meHee yem Ha 10 % ot
HOMHHAJIFHOW BMECTUMOCTH, B obopynoBanmu VMS ycTtpaHeHa 3a cuer
WCTIONb30BAaHMUA TAaHKA-OXJIAJUTENSI C PETYINPYEeMOH, B 3aBHCHMOCTH OT
KOJIMYECTBA IIOCTYIAIOIIEr0 B HEr0 MOJIOKA, XOJIOJONPOHM3BOIUTEIBHO-
CTBIO.

BsanmopeiictBrue Bcex 6110k0B VMS Mexay co0o0it OCymecTBIsSeTCs CH-
CTEMOW yIpaBlieHHUs, OCHAIIEHHON KOMIBIOTEPHON mporpammoit VMS
Management. OcHOBHast pabodasi maHeNb NPOrpaMMbl — K MOHUTOPHHT KO-
pPOB» — B PEXHMME PETLHOTO BPEMEHM OTOOpPaXaeT KOPOB, HA KOTOPBIX
crenyer oOpaTHTh BHMMaHHE B IEpBYIO odepenb. [Iporpamma naer Bo3-
MOXXHOCTh ONTHMH3HPOBaTh WHTEPBAJbl MEXIY IOCHUSMH OJyiaronaps
HaJTM4IUio (QYHKIMM aBTOMAaTHYECKOW HACTPOHKH pa3pelIeHHH Ha TOCHHE.
[Tpu aToM nHboOpMaMOHHO 6a30# 111 pabOTH aBTOMAaTHYECKOW HACTPOM-
KU SIBJISIIOTCSI CBEJICHUSI O MPOTHO3UPYEMOM YpPOBHE HaJ0sl, MOPSAKOBOM
HOMEpe M CTaJWH JIAaKTAllMH KaXkKTAO0W KOpOBHI. lcnomb3oBaHWe (QYHKIHN
AaBTOMAaTHYECKON HACTPOHKH pa3pelIeHuii Ha JOSHHUE MO3BOJISET YBEIHIUTh
00cITyKHBaeMOe Or0JIOBbE KOPOB 32 CYET CHIIKEHHUS YaCTOTHI MOCEIICHHUS
po0OTa KMBOTHBIMH, HAXOSAIINMHUCS B 3aKJIIOUNTEIHHON CTaIMH JIAKTALNH
(M3-3a CHI)KEHHS MOJIOYHON HPOJYKTHBHOCTH KOPOB B 3TOT HEPHOJ MOXKHO
MePEBECTH C TPEXKPATHOTO Ha JABYKPATHOE JIOCHUE).

[Moce MpOIOIKUTENBHBIX HAYYHO-MCCIIEAOBATENECKIX U UCIIBITATENb-
HBIX paboT ¢upma «Fullwood» mpencraBmia Ha PHIHOK JOPaOOTaHHYIO
KOHCTpyKuuio podora Merlin (puc. 6.7). nst uneHTHPHUKAIMH KUBOTHBIX
¢dupma mpejyIaraeT MCIoJIb30BaTh HOXKHbIE TPAHCIIOHIEPH! C PACIIUPEHHbI-
MH (QYHKIMOHAIBHBIMA BO3MOXKHOCTSIMU (OIPENEINSIOT €lle U aKTHBHOCTD
KHUBOTHBIX). JlaHHBIE C NATYMKOB AKTHBHOCTH TOCTYNAIOT B IMPOTrpaMmy
Crystal, KOTOpasi MO3BOJISICT CBOCBPEMCHHO BBISIBJIATH KMBOTHBIX, HaXO4sI-
IINXCSl B COCTOSTHUH TTOJIOBOM OXOTBHI.
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Puc. 6.7. O6mmit Bux gomnsHoro podora Merlin ¢pupmst «Fullwood»

JJ1st KOHTPOJISL KauecTBa BbIIANBAEMOro MoJioka podor Merlin ocHamex
naryukoM BloodSensor (st onpexpeneHuss KpOBH B MOJIOKE) M CEHCOPOM
FullQuest (quis1 onpexeneHus 3JIEKTPONPOBOAHOCTH MOJIOKA), COBMECTHAs
paboTa KOTOpBIX ITIO3BOJISIET MEPEHAIPABISATH HECOOTBETCTBYIOIEE CTaH-
JlapTaM KayecTBa MOJIOKO B OT/ENIbHBIE eMKOCTH. B Oyaymem ¢upma muia-
HUpyeT ocHamlath Merlin aHamm3aTopom Momoka tuma Fullexpert-IMA,
MO3BOJIAIOIINM H3MEpATh BO BpEMs JOCHHS COICp)KaHUE JKHpa, Oelka W
JAaKTO3Bl B MoJIOKe. Takke aHaNHM3aTOp CMOXKET OLICHHMBATH KOJIHMYECTBO
COMAaTHYECKHX KJIETOK B MOJIOKE.

Jownbabie po6oTs! hupM «Insentec», «S.A. Christensen» (cokparieHHo
«SAC») um «BouMaticy» uMeOT o00liee KOHIENTYalbHOE YCTPOHCTBO
(puc. 6.8-6.10). Nx pyka-MaHHIYJSITOP YCTAHABIMBAETCS BHE JOUIBLHOTO
Ookca ¥ MOXKeT 00CITyKHBaTh KaK OJIUH JOWJIBbHBIA OOKC, Tak M JBa pacro-
JIO)KEHHBIX MapajuleNIbHO ApYr Apyry. B kadecTBe MaHumynsTopa Bce TpU
(bUpMBI HCHIONB3YIOT XOPOUIO 3apEKOMEHI0OBABLIMN ce0s MHIYCTPHAIbHBIN
pobot ¢upmbl «Ildentoy, npenHa3HauUSHHBIN JUIS PabOTHI B YCIOBHSX C I10-
BBILICHHBIMU TPEOOBAHHUAMHU HA/IC)KHOCTH.

OTAenbHO CTOMT YHOMSHYTh emle OIHY pa3paboTKy  (UpMEI
«BouMatic» — mpounbHblii po6oT MR-S1 (¢ 0gHUM MOMIBHBIM OOKCOM) U
mocienHiolo HoBUHKY — MR-D1 (¢ nByMs OOWIBHBIMEH —OOKCamm)
(puc. 6.11). OcHoBHOE KOHCTpYKTHBHOE oTiune po6otoB MR-S1 u MR-
D1 ot Becex mpenplaynIx COCTOMT B TOM, YTO pyKa-MaHHIYJIATOP Pacrio-
JIOXKCHA C3a1H KOPOBBI, a He cOOKy. CaM poOOT BKIIIOYAET B CeOs MalluH-
HOE OTJeJIeHHe, KOTOpOe BBIIIOIHEHO B BUAE oduca st pabOTHHKA, U pac-
moyiaraeTcs B 3agHedl dactm poOota. Tam ke pasmerieHa W pyka-
MAaHHITYJIATOP.
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Puc. 6.10. O6muit Bux nomnsHOro podora ProFlex dupmsr «BouMatic»
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B mammuHOM OTAeneHNE qoniasHOTO podora MR-D1 pacnomoxeHs! Bce
paboune MexaHH3MbI (KpOME BOPOT TOMIBHOTO OOKCa U KOPMYIIKH CO CKa-
HEPOM, UICHTH()HUIIUPYIOIIUM KUBOTHOE). B MallMHHOM OTIICICHUH TaKkKe
HUMEETCsl CEHCOPHBI MOHHUTOP, TO3BOJISIONIUI YIPaBIsATh pOOOTOM U Clie-
JTUTH 32 BBIMOJTHAEMBIMHU TEXHOJIOTUICCKUMU OTICPAIHSIMH.

Puc. 6.11. O6muit Bux nomnsHOro podora MR-D1

YHUKaIbHOW KOHCTPYKTHBHOW O0COOEHHOCTBHIO OZHOOOKCOBOTO poboTa
MR-S1 siisieTcss HanM4nMe BXOJAHBIX M BBIXOJHBIX BOPOT C 00EHX CTOPOH
JIOWJIBHOTO O0Kca. JTO JaeT BO3MOXKHOCTh JIOCTYIIA )KUBOTHOTO K poOOTY ¢
00eHnx CTOPOH U MO3BOJISIET UCIIOJIb30BATh JOMIIBHBIA OOKC KaK CEJICKIIMOH-
HBIIl: HaNpaBITh )KUBOTHOE B TY WJIM MHYIO CEKIMIO KOPOBHHMKA Ha OCHO-
BaHUU MH(pOPMaIMX 00 ITOM )KUBOTHOM B 0a3e JIaHHBIX.

Komnanus «GEA Farm Technologies» mpemiaraet HOBYIO KOHIICIIIHIO
MOCTPOCHHSI POOOTH3HPOBAHHBIX IOWJIBHEIX CHCTEM B BHIC IOWJIBHOI'O
LEHTPa, COCTOSILIEr0 M3 JOWIFHOTO po00Ta, CHCTEMBI OXJIAXKACHHS MOJIOKA
C TAHKOM-OXJIAIUTEINIEM, NPEIIOMIBHON CEKLHH JUIS OKHIAIOMUX KOPOB H
KaOWHEeTa YIpaBISIOMero cTagoM. s peatn3anny HOBOI CXeMBbl OCTPO-
enns pomnsHoro neHTpa «GEA Farm Technologies» pa3paborana nonmb-
HBIH po6oT Mlone (puc. 6.12), MoayIbHAS KOHCTPYKIMSA KOTOPOTO TO3BO-
JSIET PacUIMPSITh CUCTEMY OT OJHOTO JIO ISITH IOWJIBHBIX OOKCOB.

OCHOBHBIM IIPEUMYILECTBOM MOJIYJIbHON KOHCTpykumu Mlone, no mue-
HUIO CIIEIMAINCTOB (DMPMBI, SBJSIETCSI BO3MOYKHOCTh YBEIMYEHHS TIPOU3BO-
JAUTCIIBHOCTHU I[OI/IJII)HOﬁ CHUCTEMBI ITYTEM MMPUCOCANHCHUA JONOJIHUTCIIbHBIX
JIOWIIBHBIX OOKCOB K YK€ HMerolieiicst yctaHoBke. Takum o6pa3zoM, paciuu-
peHHE KOMIUICKCAa HE TpeOyeT OOJBINUX TOMOJHUTEIbHBIX HWHBECTHIIUH,
MOCKOJIBKY OCHOBHasi M HanOoJIee JOPOroCTOSINAs €T0 COCTAaBIISIONIast pH-
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oOperaercs TOMBKO OAWMH pa3. MopayiabHas KOHCTPYKOHS oOecrieumBacT
OoJiee palMOHANIbHOE UCIIOIb30BAaHNE PECYPCOB, MOCKOJIBKY BCE JIOMIIBHBIE
OOKCBI 00CITY)KUBAIOTCSI OJIHOW PYKOH-MaHMITYJIATOPOM, BaKyyMHBIM Haco-
COM, YNPAaBISOLIIMM KOMIBIOTEPOM, UMEIOT OOIIYI0 CHCTEMY IPOMBIBKH U
MOJIOUHBIH (MIBTP, YTO B COBOKYIHOCTH OOECIEYMBAET SKOHOMHMIO JJIEK-
TPOBHEPTHH, BOJBI M MOIOIIE-1e3NHDUIMPYIOIIUX CPEICTB.

T =)

Puc. 6.12. O6wwuii Buz tounsHOro podora MIone B 1ByXx00KCOBO# KOMIUIEKTALHH

Jist apdexTHBHOrO MCNIONB30BaHUs TOWIBHBIX O0KCcOB B pobote Mlone
MPUMEHSETCS IPUHIMI MTPEABAPUTENILHOTO 0TOOpa TOTOBBIX K JOSHHIO KO-
poB. JKuBOTHBIE, paclO3HAHHBIE KOMIIBIOTEPOM KaK TOTOBBIE K JOCHHIO,
HAaIIPaBIFOTCS B NPEAJOMIBHYIO CEKIHI0 OKUIAHUS TOMIBHOTO podoTa, a
BCE OCTaJbHBIC, T. €. el He TOTOBBIC K JOCHHIO, BO3BPALIAIOTCS B OCHOB-
HYIO CEKIIMI0 KOPOBHHKA. JTO 00eCHeuMBaeT BIYCK B JOWIBHBIE OOKCHI
TOJIEKO TOTOBBIX K JIOCHHIO KOPOB, YTO IIOBBILIAET IPOIYCKHYIO CHOCO0-
HOCTH 000PYIOBaHMUSL.

IIpu BXOAE KHUBOTHOTO B JOWIbHBINH OOKC OHO HACHTH(OUIUPYETCS, a
JIaHHBIE O HEM 3alpallrBaloTcs B KomibloTepe. [locie aToro ocymiecTsis-
€TCs MO3UIIUOHUPOBAHUC KOPOBBI ITYTEM aBTOMATUYCCKOI'0 NEPEMEICHUA
KOPMYIIKH C y4eTOM HMHAMBHYaJbHBIX Pa3MepOB >KUBOTHOrO (BBOJ JaH-
HBIX O pa3Mepax >KHBOTHOIO OCYHIECTBISIETCS! OIIEPaTOPOM OJHOKPATHO
OpH MEePBOM JOCHHUH KOPOBEI). Jlamee B KOPMYIIKY JO3UPYETCS MOPIHSI
KOpMa, KOTOPBIH ITOENAeTCst )KUBOTHBIM 32 BPEMS TOCHUSL.

ITporecc MOAKIIIOYEHHUS JOMIBHBIX CTAKAHOB COCTOMT M3 TPEX MOCIen0-
BAaTEJbHO BBIIOJNHACMBIX ACHCTBHUiA: 1) MO3MIMOHMPOBAHME MOMYJS C JIO-
WIBHBIMA CTaKaHaMHU (KaXKIbIi TOWJIBHBIH OOKC OCHAIEH COOCTBEHHBIM
JOMIBHBIM MOZYJIEM); 2) ONPEACIICHHE MECTOPACIIONOKEHHUSI COCKOB BBIME-
HH; 3) MOCTAHOBKA (HAaICBaHME) CTAaKAHOB Ha COCKH. [103WMIIMOHHpOBAaHUE
JIOWJILHOT'O MOAYJISl OCYILIECTBIISICTCS C TOMOLIBIO MaHUITYJISITOPA, KOTOPBIH
MOOYepeHO 00CITy)KUBAET BCe JIOMIbHBIE OOKCHI cucteMsl. st onpenere-
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HUS TOYHBIX KOOPIMHAT COCKOB HCIIONIB3YETCS TPeXMepHas WH(ppaKpacHas
KaMepa, KOTopas pacrmo3HaeT (popMy W pacloIOKEHUE OTACIBHBIX COCKOB
BbIMeHU. [lonyueHHass Kamepod UWH(POPMAILUS KCIONB3YETCS PYKOMA-
MaHUITYJIATOPOM JIJIsl TOYHOTO pa3MEIICHHUs] MOJYJs C IOWIHHBIMH CTaka-
HAMH TI0J] OT/ICIBHBIMH COCKAMH BBIMCHH. J[OMIIbHBIC CTAKaHBI CTABSITCS HA
COCKH CICIHMAIbHBIMA KPOHIITEHHAMH MOIYJs (IO OJHOMY KPOHIITCHHY
Ha KaXJbIH CTakaH) ¢ MHEBMATUYECKMM MPUBOIOM. Ilocie MOCTaHOBKU
BCEX JOWIIBHBIX CTaKaHOB PyKa-MaHHITYISITOP OCBOOOXTAETCS OT 3aXBara
JOWJIBHOTO MOIYJISl, BO3BPALIACTCSA B MCXOJHOE TOJOXKCHUE W MOXKET HC-
TIOJTE30BATHCS JJISl BHIMTOJMHEHUS aHAJIIOTHYHBIX OMEPAIi B IPYTUX TOWIb-
HBIX OoKcax. JIOMIBHBIA MOIYNTh TOANIEPKIBACT KXKIBIA U3 CTAKAHOB Kak
TIpU TIOCTAaHOBKE Ha BBIMS, TaK W BO BpeMs JOeHUs. B ciyuae crmamaHus
CTakaHa OH YACPKUBACTCS HAa KPOHIITEHHE MOyssl, Ojaromaps 4eMy co-
CKOYHBIIIKE C COCKOB CTaKaHbI HUKOT/IA HE COMPUKACAIOTCS C TIOJIOM.

ITocne mocTanoBku JOUJIbHBIX CTaAKaHOB HA BBIMA BBIINIOJIHAKTCA O4YUCT-
Ka COCKOB, CIanBaHHUC MEPBLIX CTPYCK MOJIOKA, MMPEAA0ONIbHASA CTUMYJIAIUA
" IOCHUC C MOCICAYIOIUM CHATUEM NOUJIbHBIX CTaKaHOB. Bo BpEMs OUUCT-
KM KQXKIbI COCOK B TeUEHHE 15 ¢ OYMIaeTCs B JOMILHOM CTaKaHE BOJIOW U
MIPOCYIIMBACTCS IOTOKOM BO3AyXa. 3aTeM IPOUCXOIHT CIaWBaHHE MEPBBIX
CTPYEK MOIIOKa, KOTOpOE BMECTE C MOFOIICH BOJOH yNaNseTcs U3 CHCTEMBI
C TIOMOIIBIO KJIATAHHOTO MEXaHU3Ma.

B xome moeHHsS MOJOKO MpOBEpsieTCs HAa 3JICKTPOIPOBOTHOCTH W Ha
[BET, YTO TO3BOJIICT PACIO3HABATh M OTICIATH MOJOKO HECTaHIAPTHOTO
KadyecTBa (IO KaXIOH YETBEPTH BBIMCHH OTIENBHO). KommuecTBo BBHIIOCH-
HOTO MOJIOKa ompenensiercs cuyeTdnkoM DemaTron. Muadopmarmst o mnpo-
AYKTUBHOCTHU KaXXJI0T'0 JKUBOTHOI'O U KAYCCTBC MPOU3BOAMMOI'0 UM MOJIOKa
IepeaaeTcs B MePCOHAIBHBIN KOMITBIOTEP.

IIpu JOCTHXEHHH TOPOTOBOTO 3HAYCHUSI MOJIOKOOT/AAYH B OJJHOM U3 JI0-
JIeH cucTeMa KOHTPOJIS TIOTOKA MOJIOKA CITYCTSI YCTAaHOBJICHHOE BPEMS OXKH-
JaHWS OTKJIIOYAeT MOoAady BaKyyMa K COOTBETCTBYIOIIEMY IOMIBHOMY CTa-
KaHy U BBIJACT KOMAH/y Ha €ro CHATHE C BEIMCHHU.

s obecieueHHs THTUCHHYECKIX TPEOOBAHMIA B CUCTEME BEITIOTHSCTCS
Tpu Buaa npombiBku: BlackFlush — mocne kaxaoro moeHus; mpoMexyTo-
Hasl B K&KJIOM U3 OOKCOB — HACTPAUBACTCS 110 BPEMEHH, KOJMYECTBY BBIIIO-
EHHBIX KOPOB WJIM MOCIE JJOCHUS OMPENICICHHBIX, HAPUMEP OOJBHBIX, KH-
BOTHBIX; CHCTEMHAs — BBITIOJHSETCS HE MEHee 2 pa3 B CYTKH.

IIpomeiBka BlackFlush moapa3zymeBaeT mpOMBIBKY BOIOW JOMIBHBIX
CTaKaHOB HEIIOCPEICTBCHHO MO0 OKOHYAHUH JOCHHUS KaXKIO0W KOPOBEI. JTO
MOAEPKUBACT B YUCTOTE JOWIHHOE OOOPYZOBAaHHE M YMEHBIIIACT BEPOST-
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HOCTb TepeHoca nHpeknun Mexny KkopoBamu. [IpoMexyTodHas MpoMBbIBKa
TEIUION BOJOM OCYILIECTBIISIETCS 1O OTAEJIBHBIM OOKCaM M JJIMTCS OKojo 4
MUH. VIHTepBaybl MeXly MPOMEXYTOYHBIMHU IPOMBIBKAMH HACTPaUBaIOTCS
MHIUBHIyanbHO. CHCTEMHasl MPOMBIBKA 3aHMMAeT B oOIIei clloskHOCTH 25
MHH U BKJIIOYAeT B ce0sl MMpeBaPUTENLHYIO IPOMBIBKY TEIUIOH BOJOH, OC-
HOBHYIO — TOpsiY€il BOJION C MOIOIINM CPEICTBOM, OKOHYATEIbHYIO — OIIO-
JIaCKMBaHUE TETION BOJIOM.

[Iporpammuoe obecredenne mowiabHBEIX poboTtoB Mlone mpeobpaszyer
nH(popManuio, NoIy4yacMyo OT JOMIBHOM CHCTEMBI, B yIOOHYIO M HAIIAA-
HyI0 GopMy, oOecriednBas ee TOCTYIMHOCTh IS MoNb30Barels. Bee paboTsl
M0 YNpPaBJIEHUIO CTaJOM MOTYT IPOW3BOJUTCS KaK B MECTE Pa3MEIICHUS
KHUBOTHBIX, TaK U yaaneHHo. Hanbomnee BaxxHas nHpopMaIys (10 pemeHnto
oreparopa) mepeaaeTcsl B pexKUME peabHOrO BPEMEHH Ha ero MOOHIIbHBIN
TenedoH. bnaronapst 3ToMy oneparop MOCTOSHHO HaXOAMTCSI B Kypce BcexX
TeKyIIUX JIeHcTBU poOoTa M MOXKET IpU HEOOXOJUMOCTH NMPUHUMATDH CO-
OTBEeTCTBYIOIIME penieHus. [ aHann3za uHPOpMAII MOXKET IepeiaBaTh-
csl B mporpaMmy ympasienusi cragom DairyPlan C21. Pobor Mlone moxer
OIIMOHANIBHO OCHAIIAaThCs ycTpoicTBOM Rescounter II st koHTpons ak-
THUBHOCTH >KUBOTHOTO ¥ PACIO3HABAHU MIEPHO/IA OXOTHI.

6.3. Po6oTu3npoBaHHble YCTAHOBKH /1JIsl I0€HUS KOPOB
B JOMJIBbHBIX 3aj1aX

Pa3BuTne aBTOMAaTH3MPOBAaHHBIX CHCTEM JOCHHsS WIET B JIBYX HaIlpaB-
JICHUSX:

1) coznanne poOOTH3MPOBAHHBIX YCTAHOBOK IJISA JOCHHS KOPOB B KO-
POBHUKE (I0OOPOBOIBHOE TOCHUE);

2) cozaaHue poOOTU3HPOBAHHBIX YCTAHOBOK AJIS JAOCHHS KOPOB B JO-
WIBHBIX 3aJ1aX (JJOCHHE 110 TpaduKy).

[Tpon3BOUTENBHOCT TOWIBHBIX POOOTOB Uil JOOPOBOJIBHOTO JTOCHUS
cocraBnser 60-90 KOpOB B CYTKH, 4ero sSIBHO HEIOCTATOYHO IS KPYIHBIX
MOJIOYHBIX KOMIUIEKCOB. B yCIOBHAX TaKMX NPENPUSATUI NPEAIOYTHTEIIb-
Hee OpraHH30BBIBAaTh TOCHHE KOPOB IO IPadMKy M OCYIIECTBIATH €ro B
JOWJIBHBIX 3aJlaX Ha KJIACCHYECKNX ycTaHOBKax TunoB «Emouxay, «Ilapai-
nens» u «Kapycenby.

ABTOoMaru3upoBaHHbli Moayns Dairy ProQ d¢upmer «GEA Farm
Technologies» cran mepBeIM B MHpe aBTOMATH3MPOBAHHBIA MOJIYJIEM,
npeaHa3sHaYeHHBIM JUIS HCIIOJIb30BaHUs B JOMIBHBIX 3aJIaX ¢ KOMIIOHOBKOM
cTaHkoB o cxemam «[lapamnens», «Kapycens» u «Enoukay (puc. 6.13).
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Puc. 6.13. DieMeHTHI aBTOMATH3UPOBAHHOTO JIOMJIbHOr0 Moystst Dairy ProQ

Jownbnblit Moayns Dairy ProQ mo3BossieT IpoBOUTE aBTOMaTH4ECKOE
WIN NOJIyaBTOMaTHYeCKoe JJoeHHe KopoB. OH NMPOU3BOIUT BCE NPOLEAYPHI,
CBSI3aHHBIE C JIOCHUEM, BKJIIOYasi OYUCTKY COCKOB BHIMEHH, C/IaBaHUE I1Ep-
BBIX CTPYEK MOJIOKA, HEITOCPEACTBEHHO CAMO JOCHHUS M HAHECEHHE Ha COCKHU
JIe3MH(UINPYIOMIETO CPEICTBA 10 OKOHYaHMHU NoeHMs. KoMmmakTHas KOH-
CTPYKLUSI JTOWIBHOTO MOAYJIS TO3BOJISIET yCTaHABIMBATh €r0 B KauecTBE
pa3lenuTens CTAaHKOB B YK€ UMEIOILEHCS B X0351ICTBE JOMJIBHOM YCTaHOBKE
(«Kapycems», «Tangem», «Emouka» wiu «[lapamiens»). KpymHbie Momou-
HBIE (hepMBI MOTYT HCIOJIB30BaTh 3Ty TEXHUKY B Ka4ECTBE IEPBOTO IIara K
MOJHOCTBIO aBTOMATUYCCKOMY NOCHUIO, HE MU3MCEHAA NPU 3TOM YCTOABIIC-
rocst pactopsi/iKa U TEXHOJIOTUH COJEPIKaHMsl MOJIOYHOTO CKOTa.

ABToMmaru3upoBaHHas kapycenb Dairy ProQ paccuurana Ha crajgo ot
300 o 5000 kopoB. YcTaHOBKA MMEET BHICOKYIO MIPOITYCKHYIO CLIOCOOHOCTD
u crnocobHa BeimauBaTh oT 500 mo 1000 kopoB 3a uac. Mcmons3oBaHue
Dairy ProQ obecrieunBacT CHIKCHHE MOTPEOHOCTH B KaJpaxX U JacT BO3-
MOXHOCTb COKPaTHTh (pOHJ 3apabOTHOH IIIaTHI 32 CYET TOTO, YTO 11 pabo-
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ThI C HUM HYKEH TOJIbKO JEXKYPHbIH aJIMHHUCTPATOP, T. €. BCETO OJMH Ye-
noBek. Hapsiy ¢ 9THM 1mpoliecc JoeHus CTaHeT ctabuibHee B CPaBHEHHH C
TPaIMLOHHONW Kapyceblo, I/1¢ HCIOJIBb3YETCsl PYYHOU TPYL.

Kommanns «DeLlaval» npearaer MHTErpUpOBaHHYIO aBTOMaTHU3UPO-
BaHHYIO JIOWIBHYIO YCTaHOBKY THmna «Kapycenb» Ha 24 mecra. YcTraHOBKa
OCHallleHa TAThI0 poboTaMu. L{esbio nprMeHeHUs TaHHOW TEXHUKH SIBIISIET-
Csl TIOBBIIICHUE MTPOU3BOJUTENBHOCTH JOUIBHOM ycTaHoBKH 10 1700 kopo-
BO-/I0€K B JieHb. [IpH TpeXpa3oBOM JOCHUU aBTOMATH3UPOBAHHAS KAPYyCellb
AMR MokeT 06CIyRKUTh 10 560 T0MHBIX KOpoB (puc. 6.14).

Puc. 6.14. DnemMeHTHI aBTOMaTH3UPOBAHHOTO JOMIBHOrO Moayiast AMR

HoBas cucrema aBromarmsupoBanHoro noeHuss AMR (Automatic
Milking Rotary) Obina nponemoHctpuposana Ha ¢pepme LAPROMA B pe-
ruoHe Boctounoii I'epmanuu — TropuHruu. BHeapeHne naHHOM CHCTEMBI
JIOEHHS JaJ0 BO3MOXKHOCTh YBEJIMYUTH BPEeMs MPeObIBaHUSA KOPOB B CTOH-
max 1o 13 9 B cyTKH.
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Cuctema AMR otnudaercs oT JOUIBHBIX po6oToB VMS (cuctema 1006-
POBOJIBHOTO JIOCHUS) HMHTErpanuedl B JOWIbHBIA 3an tumna «Kapycemby.
B cBsi3u ¢ 3THM cucTeMa crnocoOHa OOCITY)KHBATh MPOMBIIUICHHOE CTAJ0
pasmepom ot 300 roi. u Gosee.

Ha ceromusmuuit nens xommanus «Delavaly B Mupe 3amyctuna He-
CKOJIbKO MOJIOYHO-TOBApHBIX (epM ¢ pPOOOTH3MPOBAHHOW KapyCelbio
AMR — nBe TectoBeix depmbl B lIBenuu Ha 520 rosn. U B ABcTpanuu Ha
160 ron. moitHOTO cTama. Emie HECKONBKO MPOCKTOB HAXOIATCS B CTAIUH
AKTHUBHOU peanu3aiuiu.

[lepexon Ha HOBYIO CHCTEMY POOOTH3MPOBAHHOTO JOCHHUS MO TpaduKy
MTO3BOJISIET TIepepaclpeeuTh TPYAOBBIE 3aTpaThl. Tak Kak cucreMa pobo-
TU3UPOBAHHOTO JIOCHUS MPAKTHYECKH IIOJTHOCTHIO HCKIIOYAeT YeJoBede-
CKHUI TpYJ, PYKOBOJCTBO (hepMBI MOXKET OoJiee THOKO KOPPEKTUPOBAThH pa-
00Ty 00CITY)KMBAIOIIECTO TEPCOHAIA, YL 3HAYUTCIBHO OOJIBIIC BHIMA-
HUSI KOPMJICHHIO U oOecrieueHuio koMpopTa KUBOTHBIX. B cpenreM mocie
BHEIPCHHS POOOTH3UPOBAHHOTO JOCHUS MMEPCOHAT TPATUT HA BBIMOJHCHHE
9THX BHJIOB padoT Ha 3 4 OO0JIbIIIE BPEMEHH, YeM PaHBIIIC.

6.4. Oco0GeHHOCTH IUIAHHUPOBKH KUBOTHOBOTYECKNX MOMeIIeHUI
NP OPraHU3ANNHU T00POBOJILHOIO J0eHUS KOPOB

B otnmmuue ot TPpaAUIIMOHHBIX KUBOTHOBOJYCCKUX HOMeHleHI/Iﬁ JOUJIb-
Hble POOOTHI TPEOYIOT MHOW OpraHM3allMd TEXHOJOIMYeCKOro mpolecca
IIPOU3BOJICTBA MOJIOKA C COOTBETCTBYIOIIEH INIAHUPOBKON KOpoBHUKA. [Ipu
9TOM MPOEKThl KOPOBHUKOB JOJKHBI YYHUTBIBaTh, YTO B COOTBETCTBUU C
WHIUBHUIYAIFHBIM CYTOYHBIM DPEXHMOM IHA W (PU3MOIOTHYECKHMH IIO-
TpeOHOCTSIMHM KMBOTHBIC COBEPINAIOT MHOTOKPATHBIC IEpPEMEIIEHHs II0
TIOMEIIEeHUIO (U ToeHus — 3-5 pa3 B CYTKH, JUII KOPMIICHHS — B CPEJHEM
7 pa3).

CyniecTByeT HECKOJIBKO KPUTEPHEB BHIOOpA TOM MIJIM MHOW CXEMBI IIepe-
JBMKCHUA XUBOTHBIX: OTO M KOJIMYECTBO KOPOB, U croco0 KOPMJICHUA, U
(MHAHCOBBIE BO3MOXHOCTH, W CTPATETHs PACIpeNeIeHUs] YeTI0BEYECKOTO
Tpyaa, U, HAKOHEII, KOHCTPYKTUBHBIC 0COOEHHOCTH KOPOBHUKOB, B KOTOPBIX
pacIookeHbl poOOTU3UPOBaHHBIE AOMWIBbHBIE cucTeMbl. Ilpu 3TOM Hamgo
MIOMHUTbB, YTO CXEMa IEPEIBUKEHUS KUBOTHBIX OKAa3bIBAET MPSIMOE BIIHS-
HHE Ha HaJIOM U CPOK OKYIIaeMOCTH (PMHAHCOBBIX 3aTpar.

Crnenmanuctsl pa3padotanu Tpu (GOpPMbI OpraHU3alnu ABHKEHHUS KOPOB
B IIOMEIIEHHH, 00eCTIeUnBaONIe B TOH WM MHON CTEIIEHH CaMOCTOSTENb-
HOE MOCEIIEHNe UMH JJOMIIBHOTO po0oTa: CBOOOAHOE JBHXKEHUE, YIIpaBisie-
MOE€ JIB)KEHHE C BO3MOXKHOCTBIO MOCIIEAYIOIET0 0TOOPa )KUBOTHBIX (IIOCIIE
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JIOCHHSI) M YIpaBIseMOe IBM)KCHHE C TPEIBAPUTEIBHBIM (0 TOCHUS) U
MOCJIEAYIONIHM OTOOPOM KUBOTHBIX (puc. 6.15).
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Puc. 6.15. CxeMblI ABIDKCHHS XKUBOTHBIX IIPH OPTraHU3AIUH J0OPOBOIBHOTO JOCHUS:
a — cBOOOHOE ABIKCHHE KOPOB; O — YIPABISIEMOE IBHXCHHE C BO3MOXXHOCTBIO
HOCJIEYIONIEro 0T00pa KUBOTHBIX; 8 — YIPABIIIEMOE JIBHKCHHE KOPOB
C IPEABAPUTEIBHBIM U IIOCICAYIOMINM OTOOPOM JKHBOTHBIX;
1 — Moso4Hasi; 2 — JOMOIHUTENBHOE 000pynoBaHue; 3 — opuc; 4 — TOWIBHBIA poOOT; 5 — 30Ha
JUISL TIOCIIeyroero otbopa; 6 — 30Ha JUIst IPEIBAPUTEIBLHOTO 0TOOPa KUBOTHBIX

JlowbHbIi poboT paboTaer ¢ MakCUMalbHOH 3((GEKTHBHOCTBIO, €CIH
KOpOB JIOSIT HECKOJIBKO pa3 B JIeHb. UTOOBI TOOMTHCS MakCHMalbHOM 3¢-
(PEeKTHBHOCTH OT JIOWJIBHOTO po0OTa, €ro pa3MemaroT C XMBOTHBIMHU B OJI-
HOM ITOMEIIEHHUH, ¥ OH CTAHOBHTCS JJISl HUX NPUBBIYHBIM 00BbEKTOM. B Ta-
KOM CiIydae KOPOBBI HAYMHAIOT 33aXOAWTh B IOWIBHBIM POOOT caMOCTOS-
TEJNBHO 0€3 yJacTHs YeIoBeKa.

Ipu cBoGoxHOM aBHKeHHM (CM. pHc. 6.15, a) >KMBOTHBIE MOCEMIAIOT
JIOWIBHBIM OOKC TOJ BO3JICHCTBHEM BHYTPEHHETO HABICHUS MOJIOKA B BBI-
MEHU M JUISl MOJYYEHHs 03Bl KOHIEHTPUPOBaHHOTO KopMma. Kopossl mpu
9TOM HMMEIOT CBOOOJHBIM JTOCTYN K 30HaM KOPMIICHHMSI, JOCHUS M OTJbIXA.
Takas ¢opma opraHuzanuy ABHXKEHUs )KMBOTHBIX OYEHb YacTO HCIOJB3Y-
eTcsl B Cllydae BHEAPEHUS! POOOTU3NPOBAHHOIO JIOCHHUS B YXKE CYIECTBYIO-
UHA KOPOBHUK.

Ipu ynpasiseMOM MepeMelIeHUH KHBOTHBIX (cM. puc. 6.15, 6) croiino-
BOE€ TIOMELICHHE pa3AeiseTcss Ha 30HbI KOPMIICHHUS U oTnbixa. KopoBbl Mo-
T'YT HOMAcTh U3 30HBI OTABIXa B 30HYy KOPMJICHHS TOJIBKO Yepe3 AOMIbHBIN
pobot (He Ha060POT). DTOT IMyTH OHU IPOJEIBIBAIOT B cpeaHeM 5—10 pa3 B
neHb. JlIsi mpenoTBpaIieHus IOCEIIEHUH JOMIBHBIX POOOTOB KOpOBaMH,
JIOGHHE KOTOPBIX B HACTOSIIMHA MOMEHT BPEMEHH He TpeOyeTcs, HCTIOoNb3Y-
10T COPTHPOBOYHbIE OOKChl. Kornma >KMBOTHOE NMPOXOMUT 4Yepe3 COPTHPO-
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BOYHBIH OOKC, ee nAeHTH(PUKAITMOHHBIN HOMep cunThiBaeTcs ¢ RFID-meTku
U TIporpaMMHOE oOecriedeHHe JOWIBHOTO po0oTa NMPUHHMAET pEeLICHHE:
HAMpaBIATh JAaHHYI0 KOPOBY B 30HY KOPMJICHUS WU B MIPEIAOMIBHYIO CEK-
0. Hanuune GOKCOB sl NMpeBapUTENILHOTO 0TOOpPA JKMBOTHBIX TaKKe
MPEeJOTBPALIAET CTPECC U arpecCUBHOE MOBEJEHNUE OTJENIbHBIX )KUBOTHBIX B
cily4asix, KOTJa JIOWIBHBIH pOOOT HEJOCTYIEH, HalpHMep IPOMBIBAETCS
WJIN TIPOXOJUT TEXHUYECKOE 00CITy)KUBAHHUE.

ITpu perymupyeMoM ABMKEHUH C NPEABAPUTENHHBIM M IIOCIELYIOMINM
ot6opom (cM. puc. 6.15, 6) KMBOTHOE MMEET BO3MOKHOCTH TIEPEMEIIATHCS
13 30HBI OT/JbIXA Yepe3 OOKC MpEeNBapUTENBHOTO 0TOOpa B IBYX HarpaBie-
HUSIX: B 30HY KOPMJICHHMS WM Ha NPEIJOWIBHYIO IUIOMAIKY IOWIBHOTO
pob6oTa. JlowmIbHbI OOKC KHBOTHOE MOXKET TIOKHHYTh B TPEX HAIlpaBICHU-
SIX: B 30HY KOPMJICHHUS, B OT/ICJIBHYIO CEKLIUIO JUIS OONBHBIX KUBOTHBIX TN
00paTHO Ha TPEJIOMIbHYIO IUIOMIAAKY Ul COBEPLICHUS HOBOW IOINBITKU
JIOCHHUS.

WHuTepBan MeXay NOCHUSMH HAaNpsMYIO CBSI3aH C MPOJYKTHBHOCTBHIO
noiHoro crazna. Hemeukue yuensie u3 Pocroka emie B 2002 r. ony06iaukoBa-
JU Ppe3yNbTaThl HCCIENOBAHUSA, KOTOpPbIE IOKAa3alM, 4YTO TONBKO MpHU
8-11-yacoBBIX HHTEpPBAIaX MOXKHO TOOUTHCS CEPHE3HOTO MPHUPOCTA HAJIOCB.
Wnage roBopsi, KOpoBa IOJKHA JOUTHCS HE MeHee 2,5-3 pa3 B CyTKH, 4TO-
OBl IOCTNYh MAaKCHMAJIBHOM MTPOIYKTUBHOCTH U COXPAHHUTh XOpoIlIee Kade-
CTBO MOJIOKA.

CHIDKeHHE MOJIOKOOTJauM IPH yBEIWYEHHBIX WHTEPBAJaX JOCHUS 00y-
CJIOBIICHO (PM3MOOTHYECKMMH TIpolleccaMHM B OpraHuW3Me KOpoB. Takum
00pa30M, MOXHO C/IEJaTh BBIBOJ], YTO PETYJISIPHBIC HHTEPBAJIBI JOSHUS 103~
BOJIAIOT TOOUTHCSI MAaKCUMAIbHON POTYKTUBHOCTH JKUBOTHBIX.

BriiepxuBaTh MHTEpPBANbI JOCHUS Ha POOOTH3MPOBAHHON (hepMe MOXK-
HO Tpems crocobamu. [IepBrlif — HHTEHCUBHO MOATOHATH KOpoB. Bropoii —
MIPUMaHUBAaTh K poOOTY MOCPEICTBOM KopMma. TpeTuit — ympaBuaTh mepe-
JBIDKCHUSIMH JKMBOTHBIX C TIOMOIIBIO COPTHPOBOYHBIX BOPOT. Y KaKJIOTO
croco0a ecTh CBOM HEJJOCTATKH.

B nepBoMm cityuae Best paboTa JTOXKHUTCS Ha TuIedn dyenoBeka. COTpyAHUK
(epMbI JJOIDKEH MOCTOSHHO CJICANTH 332 MHTEPBAIAMH U MOJTOHSTH KUBOT-
HBIX. Ha mepBeIii B3I Tpy103aTpaThl HEBEJIMKH, HO B TOJ OHH B CPEHEM
COCTaBIAIOT 2-2,5 4en.-4 Ha OAHY KopoBy. MHaue roBops, Ha cTago u3
200 xopoB notpedyercst 400-500 ges.-4 mnu 50-60 cTaHAAPTHBHIX BOCHMU-
9acoBBIX paboumx ngHEH. Jlake ¢ yd4eToM TOro, 4TO CMEHBI y OIepaTopoB
poOOTH3UPOBaHHBIX ¢epM Ooliee TPOJOIDKUTENBHbBIE, IOTYYaeTCs, 4YTO
OKOJIO MeECSlla CBOETO pabouero BPEMEHU COTPYAHHUK IOJDKEH INOCBATHTH
TOMY, YTOOBI TOJATOHATH KUBOTHBIX HA JOCHUE.
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MoTHBHpPOBaHUE )KUBOTHBIX KOPMOM TaK)Ke SBISIETCSI HEJCIIEBBIM CIIO-
cobom. B cpennem 3atparbl Ha KopM npuieTcs yBennunTh Ha 10 % 3a cuer
OoJbIIer0 pacxosa KOHIEHTpaToB. Kpome Toro, >kKMBOTHBIE OymyT repe-
€/1aTh, YTO YpeBaTO MPOOIEMaMH CO 3710POBLEM.

Tperuii crioco6 He TpeOyeT HU JUIIHEH paboyel CHIIbI, HU YBEJIHMYEHHO-
ro pacxoaa KopMoB. OJJHaKO Hy KHBI JJOTIOJIHUTEJbHbIE ICHEKHBIE CPEACTBA
Ha TO, YTOOBI YCTAHOBHUTH CEJICKI[MOHHBIN OOKC.

ITpn cxeme HampaBICHHOTO TEPEMEIICHUS «CHAdYala JOCHHE» KHBOT-
HBIE TIOJIy4aroT JOCTYII K KOpMaM, JIMIIb HMPONAS Yepe3 CTaHOHIoO ¢ pobo-
ToM. CaM KOPOBHHK B 3TOM CIIydae pa3ZeiseTcs Ha 30HbI: OTABIXa, JOCHHS
U KOPMJICHHSI. DTO OTHOCHTENBHO JENIEBOE PEIICHHE: YCTAHABJINBAIOTCS
TOJIBKO OJHOXOJOBBIE BOPOTa (CTBOPKM OTKPBIBAIOTCS TOJIBKO B OJHOM
HampaBJIeHUHU) U TpeOyeTcss MEHbIle MOJrOHATh KopoB. OJHAKO HU3-3a TOTO,
YTO ISl KOPMIICHHSI HY)KHO 00s3aTeNIbHO MPOWTH 4epe3 JOWJIBbHBIA OOKC,
KHMBOTHBIE MeHbIIE elsiT. [IpobiemMa «X0JIOCTHIX» MOCEIIEHUI TOXe He pe-
IIaeTCs: UX YUCIIO COKpAIaeTcs, HO OHU BCE PaBHO ciIydaroTcs. Tarke Jo-
CTaTOYHO MHOTO KOPOB HaxXOIWTCS B 30HE OXHJAHMA (Ha MpeIIOMIbHON
IUIONIAKE), TO9TOMY JaHHBIH BapUaHT BBI3BIBAET MPOOJIEMBbI C KOPOBaMHU
HHU3KOTO paHra W HE PEKOMEHIyeTCs /Ul CeKIMH ¢ IOroJIoBbeM Oolee
50 XMBOTHBIX.

CxeMma «cHayasla KOpMJICHHE» 0OecIeunBaeT >KMBOTHBIM JTOCTYI K KOp-
MaM B Jr000€ BpeMsi; KOPOBHI O€3 J0ITycKa Ha JIOGHHE He MOMNaialoT B OOKC,
a 3HAYUT, HET «XOJIOCTHIX» MPOXOJ0B Yepe3 po0oTa; aKTUBHOE IepeBHKE-
HHE XMBOTHBIX 00€CIIeUNBacT peryssIpHYIO A0HWKY 0e3 Tpyno3arpart. B cxe-
M€ HCHOJB3YIOTCS COPTUPOBOYHBIE OOKCHI ¢ (YHKIMEH WACHTHU(DHKAINN
XKHUBOTHBIX. CHCTEMa CUNTHIBAET HOMEP KOPOBHI C TPAHCIIOHEpa Ha OIIEH-
HUKE WM C YIIHOW OWPKH W, B 3aBHCUMOCTH OT TOTO, CKOJIFKO BPEMEHHU
MIPOIIJIO ¢ MOMEHTA TIOCIIETHETO JOCHHMS, HANpaBIseT )KHBOTHOE B Ty WIH
uHyto 30Hy. CHcTeMa TaKkKe PeTUCTPUPYET KaKAbIH MPOXOJ Yepe3 COpTH-
POBOYHBIA OOKC, U MOATOMY, €ClIi PaOOTHUKY MOHAMOOWUTCS HAWTH KOH-
KpEeTHOE JKMBOTHOE, €My HE MpPHIETCS OOBICKMBATH BECh KOPOBHHK.
Ha skpaHe KoMIbIOTEpa WM HEMOCPEICTBEHHO HAa MOHHTOpE poOOTa MOXK-
HO YBUJETb, B KaKOH 30HE HaXOJIUTCA KUBOTHOE U CKOJIBKO BPEMEHH OHO
TaM MpoBeJo.

Kak yxe ObUI0 OTMEYEHO, CIIOCOOHOCTh CXEMBI NepeIBIKEHHs obecte-
YUTh pAaBHOMEPHBIE HHTEPBAIIBI JOCHUSI HE €IMHCTBEHHBIH KPUTEPHUii BEIOO-
pa. B HEKOTOpBIX ciydasx OTJIMYHO paboOTaeT cxema CBOOOTHOTO mepeme-
LIEHHUsI KOPOB. DTO OCOOEHHO KacaeTcsi KOMIUIEKCOB, TJie Ha OJJHOr0 poboTa
npuxoauTcs MeHee 60 KUBOTHBIX, €CTh BO3MOXKHOCTb aKTUBHO HMOJTOHSTH
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UX, IPUHATO PElICHHE NaBaTh OOJBIIYIO YacTh KOHLEGHTPATOB B pobOTE M,
HaKOHeIl, IJIe XOPOLIO HajJla)keHa CUCTeMa YIIpaBiIeHUs (HepMOii.

B psine npyrux ciydaeB HeanbHO MOJOWAET CXeMa «CHadasa JOSHHEe».
B nepByto ouepens 310 0THOCHTCS K pepmam, rie OOJbIIYI0 YacTh KOHIEH-
TPAaTOB KOPOBBI MONYYAalOT BMECTE C OCHOBHBIM PAIJMOHOM Ha KOPMOBOM
CTOJIC MJIM Yepe3 MHIUBHUAYaJIbHbIE CTAHIINH.

CxeMma «cHa4ajla KOpMJIEHHE» OTJIMYHO 3apeKoMeHIoBaa ceost Ha dep-
Max, e Ha omHOro pobora mpuxoautcs Oomee 60 KopoB. DTa cxema
npeaycMarpuBaet, 4yTo 50 % KOHIIEHTPAaTOB KMBOTHBIE OyIyT MOIy4YaTh BO
BpeMsi JIOGHHS, a Ha JOMKY NMPHIETCS MOATOHATH He Ooiiee 5 % KOpOB.

Takum 006pa3oM, IPOU3BOAUTEILHOCTh CHCTEMBI 00YCIIOBIICHA HE TOJb-
KO JOWIBHBIM OOOpYIOBaHHEM, HO M CXEMOH IIEPeIBIDKCHUS KODOB.
B rpynmnax, rzie Mcrosib30BaJIMCh CXeMa «CHadyaja KOPMJICHUE» U «CHadana
KOPMJICHHE C JIOTIOJIHUTEIBHBIM COPTHPOBOYHBIM HPOXOJOM», OBLIH OTMe-
YeHBI ITOJIOKUTENIbHBIC TEHICHIIMA B YPOBHE HAJIOCB U IIOBEACHUH KODPOB.
YpoBeHb COMAaTHYECKUX KJIETOK 3HAYUTEIBHO HIIKE NPU peau3alii KOH-
LEMINN «CHaYala KOPMIICHHUE» WIIH «CHadala KOPMJICHHE C JOMOJTHUTEIIb-
HBIM COPTHPOBOYHBEIM IIPOXOIOM», 110 CPABHEHHIO CO CBOOOJHBIM IepeMe-
IHICHHEM.

Ba31/1py;1c1> Ha O6HII/IX MpUHOUIIaAX OpraHu3alu ABUKCHUA JKUBOTHBLIX B
MOMEIICHUSAX C JOWIBHBIMH POOOTaMH, (HPMBI-M3TOTOBUTENN HEPEIKO
pa3pabaThIBalOT CBOM COOCTBEHHBIE CXEMBI IIEPEMEIICHUS KUBOTHBIX, M0JI-
HOCTBIO aJanTHPOBaHHbIE K KOHCTPYKTHBHBIM M (DYHKIMOHAJIBHBIM BO3-
MOYKHOCTSIM UX IOWIBHBIX cucTeM. Tak, s Hanbonee 3()(peKTUBHOTO HC-
TIOJIB30BAHUS CBOETO JOMIBHOTO ILIEHTPA, OCHALICHHOTO MHOTOOOKCOBBIM
pobotom Mlone, pupma «GEA Farm Technologies» npumensieT npuHUMIT
CEJICKTUBHOTO 0TOOpa YKMBOTHBIXK. sl pealusalyy 3TOro NPUHLHMIA JI0-
WIbHBIA LEHTP KOMIUICKTYETCS MPEAIOMIBHON CEKIUeH ¢ MpeaBapUTellb-
HbIM H TMOCJICAYIOINIUM OT60pOM JKHUBOTHBIX. )KI/IBOTHBIC, PpacCrio3HaHHBIC
KOMIBIOTEPOM KaK TOTOBBIC K JOCHHMIO, HANPABISIIOTCS B MPEANOMIBHYIO
CEKLHI0, BCE OCTaJIbHBIE — B CEKIHIO JUIs KOpMIICHUs. B pesynbrare K 10-
WIBHOMY POo0OTYy obecrieyuBaeTcs JOCTYI TOJIBKO TOTOBBIX K JOGHHIO KO-
POB, YTO MOBBIIIAET €r0 MPOIYCKHYIO CIIOCOOHOCTD.

dupma pazpaboTana 1Ba cocoda OpraHU3ally JABIKCHUS JKHBOTHBIX C
WCIIONIb30BAaHUEM MpPEANOWIbHON cekimu: ynpasisiemoe (Guided Exit) u
cBoboanoe (Free Exit) (puc. 6.16).
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Puc. 6.16. CiocoOb! opraHi3aLiy ABHKCHHS )KUBOTHBIX:
a — ynpasisiemoe (Guided Exit); 6 — cBo6onuoe (Free Exit)

B Guided Exit (cm. puc. 6.16, @) nepea BXomOM B JOWIbHBIE OOKCHI
HMEETCsI TIePEeXOIHast CEKIHs B BUJE Y3KOrO KOPHIOpPA, MPHBOJ BOPOT KO-
TOPO# COTNIACOBaH C MPHUBOJOM BOPOT JOWIBHBIX GOKCOB. JKHBOTHBIC, BBI-
XOJSIIIHME U3 JOMIBHOTO OOKCa, BO3BPALIAIOTCS HEIIOCPEACTBEHHO B CEKIHIO
KopmieHHs. [lpenmymiecTBa — ympaBisieMOrO  ABHJKCHHUS  JKUBOTHBIX:
1) BBIDOCHHBIC KOPOBBI HE MOTYT 3aHOBO BOWTH B JOWIBHBIA OOKC M HE
BCTPEYAIOTCS B CEKIIMH IPEIBAPHTEILHOIO OXUAAHUS C KUBOTHBIMH, O]~
JEKAMIMMA [OCHHUIO; 2) MPEANOUIbHAS CEKIHSI WCIONB3YeTCS HCKITIOUH-
TCJIBHO IJId KOPOB, 'OTOBLIX K JOCHUIO.

B Free Exit (cm. puc. 6.16, 6) mepexomuas cexius mnepea poboToM OT-
CYTCTBYECT. B]:I[[OCHH]:IC JKUBOTHBIC YC€PEC3 CCKIUU OXUAAHUA U MPCABApU-
TEJILHOTO 0TOOpa BO3BPAIIAIOTCSI B CTOMIIA.

KoHuenuus miaHUpOBKH BHOBb CTPOSIIETOCS KOPOBHHKA C HCIOJIB30-
BaHHEM aBTOMATHYECKOW CHCTEMBI JIOCHUs MpPEAyCMaTpHBAET HAJIUYUE OC-
HOBHOTO TTOMECILCHUS, PACCYUTAHHOTO Ha pa3MelIeHHe NBYX (JIydIle Tpex)
IPYNII KOPOB JIAKTALMOHHOTO MEPHOIA, IBYX 30H U CyXOCTOMHBIX KH-
BOTHBIX, POJAMIIBHBIX CEKLIUH M CEKIHMU IUIsi OONBHBIX )KUBOTHBIX. PaccTos-
HHE OT HamboJjiee yNaJICHHOTO OOKca JUIs OTIbIXa JKMBOTHBIX U JOWJIBHBIM
poboToM He JOJDKHO mpeBblmath 40 M, Tak Kak HPH YBEIMYCHHH STOTO
PAcCTOSHHMS YacTOTa MOCELICHUH TOMIBHOTO OOKCa KOPOBAaMH yMEHBILACT-
ca. Ilmomane MpeaaonIbHON CeKIuK (30HBI OKUIAHWS KUBOTHBIX IEPE.
po6otom) mMeeT GoIbIIoe 3HAUYCHHE IS S(D(PEKTHBHOTO HCIOIb30BAHHS
€Tro NPOU3BOACTBECHHBIX MOHlHOCTeﬁ. Ota CEeKIIUs OOJIKHa o0ecreunBaTh
npueM 10-15 % moroyioBbsl TaKTUPYIOIMIUX KOPOB B CTaje (M3 pacuera Tpe-
oyemoii mwiomanu 1,25-1,50 M2 Ha OJTHO )KHBOTHOE).
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[ocne moeHUs )KUBOTHBIE JOJDKHBI NEPEMENIAaThCsl B 30HY KOPMIICHHS,
TaK KaK KaHaJbl B COCKaxX IIONHOCTBIO 3aKPBIBAIOTCS TOJBKO uepes
30-45 MuH, MO3TOMY UISl CHIKEHUS! BEPOSITHOCTH NPOHUKHOBEHHSI MH(EK-
IIUM B BBIMS )KUBOTHOE B TEYEHHE STOTO BPEMEHH HE JJOJDKHO JIeXKaTh, T. €.
HE JOJDKHO HaXOJWTHCS B 30HE OTIbIXA. PacronoskeHue 30H OTHABIXA, J10€-
HHUSI U KOPMJICHHUS JIOJDKHO OBITh KOMMAKTHBIM. Kaxkmasi rpymma KopoB
JIOJDKHA JIOCTUTaTh YCTAHOBKM aBTOMATH3MPOBAHHOI'O JOCHUS KpaTdyailmm
myTeM. JIOWIbHBIH po6OOT B TeUeHHe BCEro AHS (328 HCKIFOUCHHEM BPEMEHH
€ro MPOMBIBKH U CAHUTAPHOU 00pabOTKU) JOJKEH OBITH JOCTYICH JUIS JKH-
BOTHBIX.

Jexnusa 7. TEXHUYECKHUE CUCTEMBI TOYHOI'O
CBUHOBOJACTBA U ITUIHEBOACTBA

7.1. ABTOMaTH3l/lp0BaHHbIe KOPMOBbI€ CTAHIIUHA 1JIA CBUHOMATOK

COBpeMeHHI)Ie TEXHOJIOI'MH MPOU3BOACTBA CBUHUHLI IPEAYCMAaTPUBAIOT
MHTEHCHBHOE HCIIOJIb30BaHWE CBHHOMATOK W IOJydYeHHE OT HuX 2,2-2,4
omnopoca B Toj. B TeueHue penpoyKTUBHOTO IIMKJIa CBHHOMATKU OOJIBIIYIO
4acTh BPEMEHHU COJECPXKATCS B WHIMBHIYAIBHBIX CTAHKAX (XOJOCTOH TepH-
0J1, TIEPUOJl YCIOBHOI CYNMOPOCHOCTH, MEPHOJ ONOPOCa M BBIPALIUBAHUSA
nopocsT). Tonbko B MEPHOA IMOATBEP>KACHHON CYHNOPOCHOCTH IHPOIOIIKH-
TENbHOCTBIO 0K0JI0O 80 CYT KMBOTHBIX COAEP)KAaT B I'PYMIIOBBIX CTAaHKax,
HEOrPaHMYMBAIOIINX UX IBHKeHHE. [lepexo] Ha MHIUBUAYAIIbHOE KOPMIIE-
HUE KUBOTHBIX B KOPMOBBLIX CTaHIUAX IMO3BOJIACT YBCJIUYUTH MPOJOJIKH-
TEJILHOCTh CBOOOIHOTO COJEP)KaHMS CBMHOMATOK B TPYIIIOBBIX CTAaHKaX,
HUCKJIIOUUB HeO6XO[ll/IMOCTb HCIIOJIb30BaHUsd HWHAUBUAYAJIbHBIX CTAHKOB B
TE€4EHUE XOJIOCTOTO M YCIOBHO CYIOPOCHOTO NEPHOAOB.

C 90-x IT. Ha BBICOKOIIPOXYKTUBHBIX cBUHO(pepMmax ['epmanun, Benn-
koOpuranuu, @panmun, Vcnannu, rocynapcets bernmokca n CkaHIUHABHN
HaKOIUJIEH MTPOU3BOJACTBEHHBII OMNBIT SKCIITyaTAllMK CIELHAIBHBIX aBTOMa-
THUYECKMX CTaHIMK (OOKCOB-aBTOMATOB) JUISi KOPMJICHHSI CYNOPOCHBIX Ma-
TOK, OCYIIECTBIIAIOMNX HACHTH()HUKAIINIO )KUBOTHOTO M OOECTIEIMBAIOIINX
0 3aIpOCy KUBOTHOTO HOPMUPOBAHHYIO BbIAUy eMy kopMma. Takue cTaH-
LOUU HCHOJB3YIOTCSA TPU TPYNIIOBOM COJEPKAHMU CBHHOMATOK, KOTOPOE
obecrieunBaeT )XKMBOTHBIM OOJBIIYIO CBOOOY ABW)KEHHS W YIy4IICHHE MX
(U3UIECKOr0 COCTOSHMSA. YIIPaBICHHE TEXHOJIOTMYECKUM IIpoIieccoM Oa-
3MpYyeTCsl Ha PErHCTPALMK JaHHBIX, XapaKTepH3YIOIUX (DU3NOIOTHUECKOE
COCTOSIHUE CBUHEM.

B Hacrosimiee Bpems, KOT/ia BONPOCHI CO3JIaHUsI KOM(OpTa JUIs KHUBOT-
HbIX U TYMaHHOT'O O6paH_[eHI/I$[ C HUMH, 3By4YaT BCEC HaIlle, MHOTUEC IMTPOU3BO-
JIUTEIN BBIHYKJIEHBI IEPECMAaTPUBATh TEXHOJIOTUH COAEPKAHUS HKUBOTHBIX.

104



['maBHBIX (HaKTOPOB, OMPEACIAIOMIMX KOM(POPTHOE CAMOYYBCTBHUE CBHU-
HOMATOK ITPHU COBMECTHOM COJICPIKaHUH, BCETO TISTh:

— HHJMBUIYyabHOEC KOPMIICHHE;

— KOM(OPTHOE pa3MEIICHHE;

— BBIPaBHEHHBIC TPYIIIbI CBHHEH, B KOTOPBIX KaX/asi 0COOb 3HAET CBOUX
coce/ieil M He UCIBITHIBAET JIMIITHETO CTpecca;

— JOCTaTOYHOE KOJIMYECTBO WHIMBUAYANbHBIX CTAHKOB Uil OOJBHBIX
WK 0CJIa0JICHHBIX CBHHOMATOK;

— yzeneHue 0co00T0 BHUMAHHS POBEPSIEMBIM CBUHOMATKAM.

Oo6opynosanue Nedap Velos, Nedap Porcode obecreunBaeT komdoprt-
HOE COJICpIKaHKUE U WHIUBHIYAIbHOE KOPMIICHUE CYMOPOCHBIX CBHHOMATOK
0e3 yuacTusl 4eJoBeKa, a TAKXKe pellaeT 3a7aqy ONTUMAaJIbHOTO COJICPIKaHUS
CYMOPOCHBIX CBUHOMATOK U PEMOHTHOT'O MOJIOJIHSIKA.

I'maBHbIe TpenMyliecTBa mpemmaraemoit ¢upmoit «Nedap» Texuoio-
MU — 3TO UCKJIIOYCHHUE YEIOBEYECKOro (hakropa, MoAep:KaHue ONTHMANb-
HOM KOHANIOHKW CBUHOMATOK, 3HAYUTE/IbHAA SKOHOMUA KOPMOB, ITOBBIIICHUC
KOJIMYECTBA OMOPOCOB, aBTOMATHYECKOE BBISBICHHE CBUHOMATOK B OXOTE U
CBUHOMATOK C OCOOBIMH HOTpe6HOCT§IMI/I (HO,HJ'Ie)KaIlII/IX BaKIIMHAIIUH, IIC-
PeBOIY Ha OMOPOC | T. 1.).

Brarogapst npumenenuro craniuii kopmienus Nedap Velos (puc. 7.1)
MOSIBJISIETCS BO3MOXHOCTh SKOHOMHUTH KOpMa (BECh KOPM IMOJHOCTBIO MMO-
TpeOIsIeTCs )KUBOTHBIMH, OTCYTCTBYIOT HIOTE€PH), OPraHU30BBIBATH WH/INBU-
JlyalbHOE KOPMJICHHE KaKI0W CBUHOMATKU B 3aBUCHMOCTH OT €€ (hU3HOIIO0-
TMYECKOr0 COCTOSIHUS, CTaMU CYIIOPOCHOCTH, CE€30HA, OCYLIECTBIISTh KOH-
TPOJIb 32 KOHAUIMSIMHU CBUHOMATOK, ITOBBICUTH MTPOJTYKTUBHOCTD )KHUBOTHBIX
¥ MHHUMH3UPOBATH MOTEPH H3-32 OMIMOOYHBIX ACHCTBHI MepCOHANA.

Puc. 7.1. O6umii Bux kopmoBoii cranuun Nedap Velos
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Kapkac kopmoBoii craHiuu Velos W3rOTOBJICH W3 BBICOKOIPOYHBIX
OLIMHKOBaHHBIX TPYO, KOpMyIIKa — M3 HepkaBeromier cranu. CruiomHble
CTEHBl CTAHIMH IAIOT BO3MOXXHOCTh CBHHOMATKE CIIOKOMHO MHOTPeOIATh
KOpM, YyBCTBYsI ce0sl 3allMIeHHOW. BXoJ B craHInio 000py/10BaH MEXaHH-
YECKUMH JIBEPbMH, KOTOPBIE IIOCIIE BXOa CBUHOMATKU B OOKC 3aKpBIBAIOT-
sl Ha BpeMs Ioe/laHKsl KOpMa M IPErpaxIatoT BXOJ U APYTHUX KUBOTHBIX.

Kopmy1ika ctaHIuM ocHalleHa CrieliHanbHONH aHTEHHOM, MMO3BOJISIONIEH
CUHTHIBATE WHPOpPMANWio 00 WHAWBHIYalbHOM HOMEpE CBHHOMATKH C
RFID-6upku, 3akperuieHHOH B yXe€ KHBOTHOTO. BJIOK yrpaBlieHHs CTaHIH-
eil mepemaer MACHTU(HUKAIMOHHYI0 WHPOPMALWIO Ha ICHTPAIBHBIA KOM-
MBIOTEP, B KOTOPOM XpaHUTCS HH(GOPMAIHS O BHIEC KOpMa U HEOOXOIUMOM
o0BeMe TOPUWHU I TAaHHOH CBMHOMATKH. Ecim KOMITBIOTEp Omperenser,
YTO BECh ITOJIOKEHHBIH Ha CCTrOHA KOPM YK€ CHbCACH, BXOJAHAA JIBCPHL aB-
TOMAaTHUYCCKU OTKPOCTCA W CleAyromasi CBUHOMATKa IIpHU BXOJC B OOKC
KOPMOBOW CTaHIIMM BBITOJKHET W3 HEro mpeapaymyro. OmaHa KopMoBas
CTaHIHSA CIIOCOOHA B CYTKH 00CIy)uTh S0—60 CBHUHOMATOK.

HpI/IMeHeHI/Ie COBPEMECHHBIX CPECACTB U JJIEMCHTOB aBTOMATHKH, CCH-
COPHKH M MHKpOIPOLIECCOPHOW TEXHUKHU IO3BOJISIET OOecrednBaTh TOU-
HOCTh HHIVBHIYaJbHOTO JO3WPOBAHUS W CBOEBPEMEHHOCTh KOPMIICHUS
CBUHOMATOK, 3((EKTUBHBIN KOHTPOJIb 32 COOIOCHUEM 3a/1aBaeMBIX pallvi-
OHOB, a TaKXe¢ BO3MOXXHOCTh MOHHUTOPHHIA CYMOPOCHOCTH, aBTOMAaTHYe-
CKOM CEeTIeKINH KUBOTHBIX U PSIIl IPYTUX BaXKHBIX TEXHOIOTHICCKUX (DYHK-
U penpoyKTOPHOTO CBUHOBO/ICTBA.

Kommiekt 060opynoBaHus KOpMOPa3IaTOYHON CTAHIIMH BKIFOYAET OOKC
C BXOIHBIM TaMOypoM, ABEpPH C ITHEBMOIPHBOIOM, KOTOPBIE H30IUPYIOT
JKUBOTHOE BO BpeMsl KOPMJICHHS, HAKOMUTEIbHBIA OYHKEp C J103aTOPOM,
KOPMYIIIKY CO BCTPOCHHOW MOWJIKOM U MUKPOTPOLIECCOPHYIO CUCTEMY IPO-
TPaMMHOTI'O YIIPaBJIEHUS.

[punimn QyHKIIMOHNPOBAHNS CTAHIIUN KOPMJICHHS 110 BBI30BY CBHHO-
MaTOK aHAJOTH4YeH paboTe paHee OIMCAHHBIX CHCTEM HHIWBUAYAIBHOU
pa3zjaud KopMa JOWHBIM KOpOBaM Ha MOJOYHBIX (epmax. CBHHOMATKa,
coJieprkalasics B rpyrie, MOTUBUPOBAHHO, O3 PUHYKACHHS HAIpaBIsieT-
Csl K MECTY KOPMJICHUS], HACHTU(OUIMPYETCS TIPH BXOJIE U 3aXOJUT B U30JIH-
poBaHHBIN OOKC (BXOAHAs JBEPh Cpa3y )K€ 3aKpBIBACTCS) K KOPMYIIKE, I1e
MOPUMSMH TIOEJAET BBIJAHHYIO C BBICOKOH TOYHOCTHIO KOPMOCMECH B CY-
XOM (pacChHITHOM, TPaHYJIMPOBAHHOM) WJIM yBIQ)KHEHHOM BHIe. Bo m30e-
KaHWe 00pa30BaHUS HEIOEHACHHBIX OCTATKOB KOPM BBIAAETCS HEOOBIINMA
(0o6pr9r0 O 100 1) moprmsimu ¢ wHTEepBanoM B 30-60 c. Ilocnme BRImaum
MIOCJIEAHEN MOPLUHU )KUBOTHOMY JAIOTCS AOMOJHUTENbHbBIE 2—3 MHUH Ha [10-
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enaHue kopMma. B 000 MOMEHT CBUHOMATKa MOYKET CBOOOJHO BBIMTH U3
CTaHIMH, HO TIPH 9TOM B KOpMYyIIKe octaHercs He 6osee 100 r kopma.

Bo Bpemst KOpMIiIeHHsI CBUHOMATKa 4yBCTBYET ce0sl BIOJIHE 3alllUIICH-
HOH, OJTHAKO €€ OTJBIX B KOPMOBOIl CTaHIIMM HEBO3MOXKEH — B IOy OOKca
pasMelleHa IepekiaJiHa He MO3BOJISIONAs KUBOTHOMY JIOXKHThCA. B oT-
JIENTbHBIX CHCTEMaX HCIIOJB3YIOTCS CPEICTBA BBHIIPOBAKUBAHUS CBHHOMAT-
KU M3 CTaHKa, HallpUMep, THEBMOCUCTEMA, OTKPHIBAIOIIAS BXOJHYIO JIBEPILY
1 paboTaromas ¢ XapaKTepHBIM ITUTICHAEM.

HopmupoBanHOe WHIMBHAyalbHOE KOPMIICHHE CYIMOPOCHBIX MAaTOK
OCYIIECTBIISIETCS] B aBTOMAaTHYECKOM PEKUME TI0 COATaHCHPOBAHHBIM Pallii-
OHaM B TIOJHOM COOTBETCTBHHU C (PH3HOJIOTHYECKH OOOCHOBAaHHBIMH HOP-
MaMmH KopMmieHus. CHcTeMa HacTpanBaeTcs TaKUM 00pa3oM, YTOOBI CBHHO-
MAaTKU HE€ HCIBIThIBAJIUM HEAOCTATKa B IMUTATCIIbHBIX BCUICCTBAX W YyBCTBa
royiosia, HO ¥ He Inepeenanu. PerynupoBaHue U KOHTPOJIb TIPHEMOB U OIle-
pauuii  «caMoOOCITy)KUBaHUS» CBHHOMATOK OCYIIECTBIISIET —IPOLIECCOP.
B ero ayieKTpOHHYIO MaMsITh 3aJI0KEHBI ¥ MIEPUOAMIECKU KOPPEKTUPYIOTCS
CBEJICHHSI O KaXKIOM OOCIY)KMBa€MOM J>XMBOTHOM: HMICHTH()HKAIIMOHHBIN
HOMeEp, COCTaB PalMOHa, KOJIMYECTBO MOTPEOJICHHOTO KOpMa 33 OJTHO KOPM-
JICHWE ¥ 3a CYTKH, YHCJIO IMOCEUICHWH >XHBOTHBIM KOpPMOCTaHIUH. [Ipo-
rpaMMHOE OOecrieueHHe TaKKe BEJET «KaJCHIaph CBHHOMATKWY, 3aITHCHI-
Bas B HETO CBEICHUS O BO3PACTEC M JKMBOW Macce >KHMBOTHOTO, CYTOYHBIC
MIPUBECHI, ATy OCEMEHCHHS, MOPSIKOBEIII HOMEP CYHNOPOCHOCTH, IPEIIo-
JaraeMylo JIaTy OMOpOcCa, YHCIIO MOPOCAT B MOCICAHEM IOMETE W JPYTHE
JaHHBIC. BCTpoeHHBIC B O KOPMOBOW CTAHIMU JICKTPOHHBIC BECHI OTHO-
BPEMEHHO ¢ KOpPMJIEHHEM (WJIM JI0 HEro) B3BEUIMBAIOT CBUHOMATKY, U IpHU
COOTBETCTBYIOIIMX HACTPOIKax HporpaMMHOe oOecrieueHHe BHOCHT KOp-
PEKTUPOBKY B MHAMBUIYAJIbHBIN PalMOH 3TOI0 dKUBOTHOTO.

ITonoOHast KOMIUIEKCHasE CHCTeMa, CoueTaroniass (YHKIMH MeXaHh3a-
LUH, aBTOMATH3alUU ¥ POOOTH3aINN KOPMIICHHSI CBUHOMATOK, YIIPABIISAET-
csi OOIMMM KOMITBIOTEPOM, KOTOPBI MOJKET peryiIupoBath paboTy a0
32 cranimii. OH COBMECTUM C PAa3IMYHBIMU CIEIMAIU3UPOBAHHBIMHU I10]I-
CHUCTEeMaMH M JIETKO aJalTHpYeTCsl NpH pacIIMpPeHWH HPOU3BOJCTBA.
[IpexycMoTpeHa BO3MOXXHOCTh PYYHOTO JIyOJMPOBAaHHS 3alporpaMMHpO-
BaHHBIX OTEPALIH.

[IpakThka mOKa3bIBAaET, YTO CBUHOMATKH, OCOOECHHO IpOBEpsieMbIE,
OBICTPO TPHBHIKAIOT K JaHHOH cHcTeMe OOcCIyXuBaHUS (0OBIYHO 3a
2-3 nHS), ¥ B TOCIEIYIONIEM MPoIiecC KOPMIICHHUS IIPOUCXOANUT aBTOMATHU-
yeckn. CBHHBH COOJTIOZIATOT OYEPETHOCTh B TIOYYCHUHN KopMa. Bo3MoskHOe
KOJIMYECTBO )KUBOTHBIX HA OJHY KOPMOBYIO CTaHIIMIO CTPOTO HE PETJIaMeH-
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THPOBAaHO W 3aBHCHUT OT Pa3iIWYHBIX yCioBWil. Umcno mocemiennii Ookca
CBUHOMATKOH OOYCIJIOBJIEHO TaKX€ HPOJODKUTEIILHOCTBIO KOPMIICHHS
(exeIHEBHO YKUBOTHOE MPOBOJMUT B OOKce MO 17-23 MHH) U KOJIUYECTBOM
notpebisieMoro KkopMa (B cpereM 2,2—3,8 Kr B CyTKH).

OO6opynoBanue Ui UHIUBUIYAILHOTO KOPMIICHHS CBUHOMATOK MOXET
KOMIUIEKTOBAThCSl TIEPEHOCHBIM TEPMHUHAIOM, TTO3BOJISIIOLIMM OBICTPO MO-
Jy4aTh MH(OPMALMIO O CBUHOMATKe. TepMHUHAI MMEET aHTEHHY, C ITOMO-
IIbI0 KOTOPOH OIepaTop CUNUTHIBACT MICHTH()UKAIMOHHBIA HOMEpP ¢ YITHON
OMpKH >KUBOTHOTO, TIOCIIE YeTO Ha HKPaH BBIBOAWUTCS WHpOpMAus o Qu-
3MOJIOTMYECKOM COCTOSIHUM >KHBOTHOTO, PEXXHUME M PAIlIOHE €ro KopMmIe-
HUSL, TIOTPEOJICHUN KOPMOB, TIOCEIIAEMOCTH CTaHIIUH U JIP.

Pazpenurensubii 6ok Velos (puc. 7.2) oCyIIeCTBISET aBTOMAaTHIECKOE
OTJIeJICHHE CBHHOMATOK, IIO3BOJISET 3HAYUTENIBHO COKpallaTh BpeMs Ha
MOUCK U OTJENieHHe TpeOyeMbIX JKMBOTHBIX IJISl MPOBEICHUS KaKUX-IHOO0
MaHUIYJSIIUA CO CBHHOMATKOH (TIepeBO]| Ha OMOPOC, BAaKIIMHALIUSA, OCMOTP
W T. [I.), CBOCBPEMEHHO OCYIECTBIISATh HEOOXOJMMBbIC JEHCTBUS C KHMBOT-
HbIMU, MOBLIIIATE COXPAHHOCTDH )KUBOTHBIX.

Puc. 7.2. O6umii Bux pasgenurensaoro 6moka Velos

Tor ¢akr, 4TO CBMHOMATKH €XEIHEBHO IPOXOASAT 4Yepe3 KOPMOBHIE
CTaHIMH, TTO3BOJISIET OOJIETYUTH IPOLIECC YIPaBJICHUS MaplIpyTaMH IBH-
JKEHUS )KUBOTHBIX. J{J1s1 9TOr0 M NpeaHa3HayeH «OJIOK OTIEICHUS.
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Kak u craHuuy KOpMIJIEHMSI, OH OCHAIEH CHELMAIbHOM aHTEHHOM Ul
UACHTU(DUKAIIMYA CBUHOMATKH. Ha OCHOBE MPUHATOr0 HOMEpa LEHTPAILHBIN
KOMIBIOTEP BBIIAET KOMaHIy O TPEOyeMOM MapuIpyTe JABIKCHHS: BO3BPAT
B OCHOBHOE€ CTaJI0 WJIM € IepeHanpaBieHue B OTAeNbHYIO cekuuo. [Ipu
9TOM KaxJas OTAeJIeHHash CBUHOMAaTKa MapKUpPYeTCsl CHEelUalbHON Kpac-
KO, IIBET KOTOPOW COOTBETCTBYET OMPEICICHHOMY COOBITUIO (HAIpUMEp:
CHUHHI — «B 0XOTE», KPACHBIN — «IOTEeps yIIHOU Oupkn»). K ogHOMY O50KY
OTJIEJIEHHS BO3ZMOKHO MOJKITIOUEHIE HECKOIBKUX KOPMOBBIX CTaHIIUH.

TOYHOCTD BBIABICHHUSI CBHHOMATOK «B OXOTE» MOKET OBITH CyIICCTBEH-
HO TIOBBINIIEHA C TIOMOMNIBIO cHCcTeMbl Porcode, mpejcrasisromieii coGoi
OTIENBHBIA OOKC, yCTAaHABIMBACMBIH B CMEXKHOW CO CTaHKOM IS XpsiKa
CTEHE, C OTBEPCTHEM JUTS «OOIIEHHs» CBUHOMATOK ¢ XpsikoM (puc. 7.3).

Puc. 7.3. Bokc cucremsl Porcode

Cuctema Porcode aet Bo3MOKHOCTb ONPEAENsiTh CBUHOMATKY B OXOTE
110 €€ eCTEeCTBEHHOMY MOBeeHNI0. KOMIBbIOTEp KPYyriIOCyTOYHO 3aruchiBa-
€T JaHHBIC O KOJIMYECTBE M MPOJODKUTEIBHOCTH BHU3HTOB CBUHOMATKH K
XPSIKY, TIOCJIE Yero BBIYUCIACT CBHHOMATOK, HAXOMASIIUXCS B OXOTE, U BbI-
JaeT KOMaHy pasaenuterabHomy 6ioky Velos Ha oTaeneHne u MapKUPOBKY
KPAaCKOil JaHHBIX )KUBOTHBIX.
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HakoneHHbIi onbIT NPaKTUYECKONW peanu3alii ONMCAHHBIX aBTOMAaTHU-
3UPOBAaHHBIX CHCTEM Ha IUIEMEHHBIX M PENpOAYKTOPHBIX CBHHO(EpMax
CBUJIECTENIBCTBYET, YTO MHUKPONPOLIECCOPHAs TEXHHUKA, allapaTHOE U Ipo-
rpaMMHoe obecrieueHre, 000py10BaHHE KOpMOpa3/laud U ApYyrue TeXHU4e-
CKHe cpeacTBa (OPMHUPYIOT BIIOJIHE pabOTOCTIOCOOHYIO TPON3BOACTBEHHYIO
CTPYKTYpY OOCIY>XKMBaHHsl CBHHOMATOK, ITOCKOJIEKY OCHOBHBIE 3JIEMEHTHI
JTAaHHOW TEXHOJIOTMH JOCTaTOYHO OTPa0OTaHBI paHee B MOJOYHOM CKOTO-
BojicTBe. BMecTe ¢ TeMm mpakTHKa SKCIUTyaTaluy MoJ0OHBIX YCTAaHOBOK Ha
BBICOKONPOYKTUBHBIX CBHHOBOAYECKUX MNPEANPHUATUAX 3aIlaJHOEBPOIEii-
CKUX CTpaH BBISIBHJIA HEKOTOpBIE Criel(UIecKie 0COOCHHOCTH aBTOMAaTH-
3aIiH MPOIECCOB 3TOTO MTPOU3BOJICTBA.

Eme neT gecsaTs Ha3aa BO3HUKAIN MPOOJIEMBI ¢ HaeHTH(uKanuei (pac-
MO3HABaHWEM) CBHMHEH IIPU UX «CaMOOOCITY)KMBAaHHWU» Ha KOPMOBBIX CTaH-
musx. Jleno B TOM, 94TO B OTIMYHE OT KOPOB I'OJIOBA y CBHUHEH IPH OTCYT-
CTBHH IIIEH MPEICTABISET COOOH CBOEOOpa3HBIif KOHYC, HA KOTOPOH Tpaji-
LUOHHO IPUMEHSAEMBIH OLICHHUK C TPAHCIOHIEPOM JEP>KUTCS ILIOXO.
Kpome Toro, mox HIM MOTYT 3aBOAMTHCS MAPA3UTHI, BO3HUKACT 3y, M CBH-
HBM HEpeAKO CTAacKMBAlOT ero c¢ cebs. B pesymprate HaydHO-
HCCIIeI0BATEIbCKOW U OIBITHO-KOHCTPYKTOPCKOM JeATENbHOCTH pa3padoT-
YHKOB YAaJOCh PELINTh 3Ty mpobiemy. B Hacrosiiuee Bpems Ui WACHTH-
¢uKanmy CBHHEH HapsAIy C YITHBIMH OMpKaMU-KIUIICAMU Ha CBHHO(epMax
I'epmanuu, Hunepnannos, Jlanuu U Ipyrux cTpaH NPUMEHSIOTCS KallCyJlbl-
MUKPOYHMITBI, UMIUIAHTHPYEMBbIe HEMOCPEICTBEHHO B TENO >KUBOTHOTO (IIO-
KU3HCHHO). DTH HOBEHINE CpelcTBa MACHTU(UKAIINHN, KOHEYHO, JOPOXKE
VIIHBIX KIWIC, HO TOpa3no MpaKTH4Hee W (yHKIHOHAJbHEe. 3aTpaThl Ha
HUX OKYIAIOTCS OBICTPO 3a CYET BO3MOXHOCTH HE TOJBKO paclo3HaBaTh
YKUBOTHBIX, HO ¥ IIOJy4aTh OOIIMPHYIO 300BETEPUHAPHYIO MHPOPMAIIHIO O
(PU3NOTOTHYECKOM COCTOSTHUH KaXKIOTO U3 HUX.

B otnuume ot aBTOMATU3allUU KOPMIJICHUSA I[OI‘/’IHI)IX KOpOB, A€ pasMe-
IICHHE KOPMOPA3JaTOYHBIX ITyHKTOB B KOPOBHHKAaX HE BBI3BIBACT OCOOBIX
cinokHOCTEeH, 3()()EeKTUBHOCTH HCIIONB30BAaHMSA JAHHBIX CHCTEM B CBHHAp-
HHUKaX BO MHOI'OM 06ycn013neHa OHTHMHBaHHeﬁ HX IUIAaHUPOBKHU.

Pa3MeHICHI/Ie KOPMOBBIX CTaHHI/Iﬁ B NMOMCUICHUAX IJIA T'PYIIIOBOTO CO-
JIepKaHUs CBUHOMATOK JIOJDKHO 0OeCIeYnBaTh Ka)KIOMY JKHBOTHOMY BO3-
MOYKHOCTh OECTIPEIsATCTBEHHOTO BXOJa B OOKC, yA0OHOE pacrojio’KeHHE B
HEM U CITOKOHHOTO MOTpeOJIeHNsT KOpMa M BBIXOJ K MECTaM OTIbIxa 0e3
TPaBM U CTPECCOBBIX CUTYAITHIA.
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Kaxpas cBMHOMaTKa MHHAMYM OJIWH Pa3 B J€Hb MPOXOJHUT CTaHLUIO
KOPMJICHHSI, KOTOpasi CTaHOBHUTCS 0a30¥ JUIsl paCIIMPEHHs] aBTOMaTH3ALNH U
MHJIMBHyalIM3allMy 00CITy)KMBaHUs CBHHEH. [Ipeskie Bcero 3To OTHOCUTCS
K CEJIeKIMU CBHHOMATOK — Ka)KIOJHEBHOW pyTHHHOW paboTe B GOJBIIMX
rpynmnax cBUHEH, 3(QQEKTUBHOE BBHIOJHEHHE KOTOPOH HEBO3MOXKHO Oe3
TEXHUYECKOH mojyepxku. Ha Gonpmnx penpoayKTOpHBIX CBHUHO(pEpMax c
KPYIMHOTPYIIOBBIM COAEP>KaHUEM MAaTOYHOTO MOTO0JOBbS M aBTOMAaTH3HPO-
BaHHBIM KOPMJICHHEM >KHBOTHBIX PALMOHAIBHO MCHOIb3YETCS [IEHTPAIN30-
BaHHBIA OJOK OTIEJICHHMS, ITOJKIIOYCHHBIN Cpa3y K HECKOJIBKUM YIPOIICH-
HBIM KOPMOBBIM CTaHIUSM. [l KaX/J0H W3 TUHAMHUYHBIX TPYII CBUHOMa-
TOK OJMH TaKoil OJOK Ha 4—6 CTAaHIMH ONTUMHU3UPYET MAPIIPYTHI JBHXKE-
HUSI JKUBOTHBIX C YETKHM pacIlpeleleHHEeM HX BXOIa-BBIXOJa, YCTPaHSA
ydJacTHe omeparopa B MpOLIECCe OCMOTpa, OTOOpa M OTHENICHHS KaxIou
cBUHOMATKH. Bcee 370, Hapsay ¢ cenekuueidl 1 BO3MOXKHOCTBIO M30JIHPOBa-
HUsL OONBHBIX JKMBOTHBIX, OOCCIEYMBAET pa3/ielicHue CBHHApHHUKA-
MaTOYHHMKA Ha CBOETO POJia IIEHTPAJIN30BaHHBIC YIaCTKU: KOPMJICHHS, 1T0e-
HUS, y4yeTa MHOTHX 300BETEpPHHAPHBIX MOKa3aTeNnel, OTAbIXa U JaXKe JIOKa-
JU3UPOBAHHOTO BBIJCIICHUS SKCKPEMEHTOB (YTO YMpoIIaeT X YOOpKY).
bnaromaps 3ToMy cuCTEMaTH3UPYETCsl M 3HAYMTEILHO 00JIerdaeTcsi yrnpas-
JICHWE TEXHOJIOTHYECKHMH OIEPalMsIMH W KOHTPOJIb 3a KH3HEAEATEIHHO-
CTBIO MAaTOK B TPYINIIAX, a TAK)KE JIOCTUraeTcst Oosiee COKoMHasi 00CTaHOBKa
B CBHHapHHKe-MaToyHWKe. Kpome TOro, Takue IUIAHUPOBOYHO-
TEXHOJIOTUUECKHE PEIICHHS T03BOJISIIOT MCIIONB30BaTh BO BCeX OJIOKax OT-
JIENICHNs] €IMHYI0 CHCTEMY YIPABICHHS M OOIIUE 3JIEMEHTHl aBTOMATHKH,
MPHUIAB BCEMY IIPOLECCY HHTEHCHBHO-WHIAYCTPUAIBHBIA XapakTep mpu
MaKCUMaJIbHOM MHAUBUAYAIU3ALUHU YX0/a 32 KaX10i CBUHOMATKOM.

7.2. ABTOMaTHYECKHE CTAHIUH COPTUPOBKHU MOPOCAT HA OTKOPME

[Mpumenenne cTaHIMH COPTHPOBKM HOPOCAT Ha OTKOPME IIO3BOJISIET
pa3eNuTh CEKINIO Ha 30HY OTABIXa U HECKOJIBKO 30H KopmieHusa. Coprtu-
POBOYHAs CTaHIUSI MOHTHPYETCS Ha BBIXOZE M3 30HBI OTABIXA U MO3BOJISET
HANpaBUTh IIOPOCEHKA B Ty WJIM WHYIO 30HY KOPMIJICHHS B 3aBUCHMOCTH OT
YPOBHS (PU3MUECKOTO Pa3BUTHS (MACCHI TeJa) JKHBOTHOTO.

Kommnanus «Cooperly, ansiomascs BeIyIIMM IPOU3BOIUTEIEM 000pY-
JIOBAHMSI JUIsSl CBUHOBOJICTBA BO PpaHIuMy, NpeylaraeT CTaHIUI0 COPTUPOB-
ku Tristar (puc. 7.4), KoTopas HpeqHa3HAa4YeHa A OTKOpMa CBHHEH OT
25 o 130 xr npu copep>KaHUM )KUBOTHBIX B OOJBIIMX rpymnmax: ot 250 mo
350 rox. mpwu kuIKOM THIEe Kopmienus (puc. 7.5) u g0 500 — mpu cyxom
(puc. 7.6).
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Puc. 7.4. O6umii BUA CTaHINK B3BCIIHBAHKS U COPTHPOBKH ITOPOCST Ha OTKOpMe Tristar
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Puc. 7.5. Ucnosnp30BaHne CTaHIMK COPTUPOBKH Tristar
TIPH JKMAKOM THIIE KOPMIJICHHS CBUHEH
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Puc. 7.6. Ucrionp30BaHne CTAaHIMH COPTUPOBKH T ristar
TIPU CyXOM THIIE KOPMJICHHS CBHHEH

OCHOBHBIM TPEUMYIIECTBOM 3THX OOJBIINX OTPAKACHHBIX IUIOMIAIOK
SIBJISIETCSL TO, YTO OHU TO3BOJISIIOT MCIIOJIH30BaTh aBTOMATHU3UPOBAHHBIE CH-
CTeMbl COPTUPOBKHM CBMHEH B 3aBUCUMOCTH OT WX Beca IJisg OTIpPaBKH Ha
0OiHIO.

[puHn paboThl COPTUPOBOYHOW CTAHIMM 3AKIFOUACTCS B CICAYIO-
miem. [leperopopka, pasmessromas 30Hy OTJbIXa M 30HY KOpMIICHHS, 000-
pyJIOBaHAa MOMIYJISIMH aHTH-BO3Bpara (CBOCOOpa3HBIMU OOpAaTHBIMHU KJama-
HAMH), CTBOPKH KOTOPBIX OTKPBIBAIOTCS TOJIKO B OJHY CTOPOHY. Moaynu
aHTHBO3BpaTa YCTAHABIMBAIOTCS TaKUM 00pa3oM, YTOOBI MPOIMYCKATh MKH-
BOTHBIX W3 30HBI KOPMJICHHSA B 30HY OTABIXa. 7 ABIDKEHUS B 0OpaTHOM
HaTpaBJIeHUH (M3 30HBI OT/ABIXA B 30HY KOPMJICHHSI) KUBOTHBIM ITPHXOIUT-
¢Sl IPOXOIUTH Yepe3 OOKC COPTUPOBOYHON CTAHIIUH, B KOTOPOM IIPOUCXO-
T BX B3BEHIMBaHUE, IOCJIE YET0, HA OCHOBAHHMH JIAaHHBIX O >KHBOM Macce
JKMUBOTHOI'O, OTKPBIBAETCS Ta WIM UHAsl BHIXOAHAS ABEPH U MOPOCEHOK MpPO-
XOJUT B Ty WIM MHYIO 30HY KOPMJICHHSI, IJI€ MOJTy4aeT COOTBETCTBYIONIHI
ero (pU3UUECKOMY COCTOSTHHIO KOPM.

Cranius coptupoBku Tristar COCTOMT M3 HECKOJBKHUX MOJIYJICH: B3Be-
IUBAIOIIUI MOJYJTb, MOJYJIb COPTHPOBKU U MOJYJIb aHTHBO3BpATa.

B3emmuBaroniuii MOLyJIb BBIIIOJIHEH U3 HEPKABEIOIIECH CTaly U COCTOUT
13 JIBYCTBOPYATHIX JIBEpE ¢ MHEBMATHUYECKUM MPHUBOJIOM U BECOBOH ILIaT-
(OopMBI A1 B3BSIIMBAHUS JKUBOTHBIX Maccoi 10 500 kr.

Moaynb COPTUPOBKHU TaK>K€ M3rOTABIMBAETCS U3 HEPIKABEIOLIEH cTaiu
U BKJIFOYACT B ceOs 3-TIO3UIMOHHBIA TTOBOPAYHBAIONINIACS KJIalaH C IBYMs
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ITHEBMaTUYECKUMH IOCIIE0BATENIFHO COCIMHEHHBIMU NPHBOAAMH U OJIOK
yIpaBJIeHUsl.

Monyne aHTHBO3BpaTa (pHuc. 7.7) OCHAIEH CTBOPKOH B BHJAEC BepTH-
KaJbHBIX MEPEeKIaJuH, HMMEIOLIed TOPU30HTAIBHO DPACHOJOXKEHHYI OCh
MIOBOPOTA U OTKPBIBAIOLICHCS TOJIBKO B OJJHY CTOPOHY, UTO JI€laeT BO3MOXK-
HBIM NE€pPEMEIICHNE XKUBOTHBIX TOJBKO B OJHOM HAIPABICHUM — W3 30HBI
KOpMJICHHSI B 30HY OTAbIXa. [Ipn HEOOXOANMOCTH CTBOPKY MOXKHO 3a0JI0-
KHPOBATh B OTKPBITOM WJIN 3aKPBITOM TTOJIOKEHHH.

Puc. 7.7. O0Owuii BUA MOyl aHTHBO3BpATa

B kaxmoii cekuuu ISl COACPIKaHUs TPYINbl CBHHEH yCTaHABIMBACTCS
4 MomyJIs aHTHBO3BpAaTa: 2 MOJYJsl YCTAHABIMBAIOTCS Ha BBIXOAAX M3 COp-
THPOBOYHOH CTaHIMH, 2 JPYTUX — MCHOJIB3YIOTCS ATl BO3BPATa KUBOTHBIX
U3 30H KOPMJICHHS B OOLIYIO 30HY OT/bIXA.

ABTOMAaTH3UPOBAHHBIC TEXHOJIOTUH PA3JEIEHOTO0 KOPMIICHUS MOITYyYaloT
IIUPOKOE PACIPOCTPAHCHNE HA IUIEMEHHBIX U PENpPONYKTOPHBIX CBHUHO-
tdhepmax 3a pyOexxoMm. Pa3paboTko#, IPOM3BOACTBOM H AKTHBHBIM IIPOM3-
BOJICTBEHHBIM BHEJPCHHEM TaKHX CHCTEM TOJbKO B EBpore 3aHmMaetcs
6onee 20 ¢upm, BeaymuMu H3 KOTOpbIX sBisitoTcs: «Insentec B.V.y»,
«NedapAgri», «BlessFeedSystems» (Hunepnannpsr), «BigDutchmany,
«Weda», «Mannebeck», «Schulz», «<Huwega» (I'epmanns), «Schauer» (AB-
ctpust), «Skiold-Echbergy» ([lanus).

DUPMBI-IPOU3BOAUTENN OCYLICCTBIISAIOT MOJHBIA HHXHHUPHHT 1O TPHU-
MEHECHHUIO, aBTOPCKOMY HaJ30py M OOCSCIICUCHHUIO OKCIUTYaTAllMOHHOM
HaJeKHOCTH PACCMOTPEHHBIX ABTOMATH3UPOBAHHBIX CHUCTEM. DTO IUIAHH-
POBOYHO-TEXHOJIOTHYECKasi MPUBSI3Ka 00OPYAOBaHHMS, MOCTaBKa, MIC(MOH-
TaX, IYCKOHAJAJKa BCEX TEXHHYCCKHX ¥ MNPOrpaMMHO-aIIapaTHBIX

114



CpencTB, oOydeHHe MepcoHaa, TapaHTHHHOE CEPBUCHOE OOCTy)XHBAaHHE U
CHa0>KEHHE 3araCHBIMHU YacTsIMH.

Brlcokuii ypoBeHb TEXHUKU M CEpBHCA OTpPa)kaeTcs, OJHAKO, Ha LICHE
o0opyoBaHusl, KOTOpasi, KOHEYHO, BBICOKA. TaK, CTOMMOCTb OJHOTO KOM-
IUIeKTa CTAaHIIMU KOPMJIEHHS CBHUHEH, B 3aBUCUMOCTH OT KOMIUICKTallUU U
YPOBHS aBTOMaTH3auuu, — oT 11 10 37 ThIC. €Bpo, a yJeNbHbIE 3aTpaThl Ha
onHy cBuHbBIO — 215-390 eBpo. Ho MupoBas mpakTHka SKCIUTyaTally JaH-
HBIX CHCTEM CBHIETEIBCTBYET O IIETIECOOOPa3HOCTH WX MPUMEHCHHS.
Wx mpuMeHeHne MO3BOIISET JOCTUYh BBICOKHX IPOU3BOACTBEHHBIX MOKAa3a-
TeJel, B TOM YHuClie MOIYYeHHe OT KaX10i cBUHOMATKU 1o 1,9-2.3 onopo-
ca B rox ¢ MHoromiogueMm — 12-14 mopocsT; obecriedyeHne COXpaHHOCTH
MPUIUIOAA W TIPHPOCTa Macchl MOJOAHsAKA. ObOecrednBaeTcsl CIIOKOWHAS
00CTaHOBKa MHMBUAYaJIbHOTO KOPMIICHHSI M 0Ojiee TOr0 — aKTUBHBIH MO-
LIAOH Ka)X/IO0W CYNOPOCHOW MAaTKH. Y 1aeTcsl 3HAUUTENbHO CHHU3UThH MPOXO-
JIOCTBI, 3MOPHOHAJIBHYI0O CMEPTHOCTH (BBIKHJIBIIIN), NTOOUTHCS KPYIJIOTO-
JUYHBIX ONOPOCOB M COKpAILEHHUs PENpOoAyKTHBHOTO ITMKJIa MaTok. 1 Bce
9TO JOCTUTACTCs HApsALy ¢ dkoHoMmuel (Ha 16—-19 %) moporocTosimx Kop-
MOB 3a CYeT ONTHMM3ALUHN PAI[IOHOB U HOPMUPOBAHMS KOPMOBBIJAYH, CO-
KpamieHus 3atpar Tpyaa (Ha 78-86 %), CHIDKEHUS] METalIJIOEMKOCTH KOp-
MOpA3JaTOYHOW TEXHHKH ITOCPEJICTBOM IMOBHIIICHUS] WHTCHCHBHOCTH €€
9KCILTyaTaIHH.

7.3. PoOOTHI 17151 OMMCTKH CTAHOYHOT0 000PY10BAHUS

IIpy OYMCTKE CTAaHOYHOIO OOOPYIOBAHUS Ul COACPKAHMS CBHHEH OT
3arps3HEHU (B OCHOBHOM OT HAaB03a) B MOCJIEAHEE BPEMs JOCTATOYHO Ya-
CTO UCIOJB3YIOT MOCYHO-Je3NH(DEKIIMOHHBIC MAIIMHBI BBICOKOTO TABJICHHUS.
Takoe obopynoBaHHe 00ECIICYNBACT BBHICOKOE KAUECTBO OYHCTKU M B 3Ha-
YUTENTBHON CTENEHH MEXaHU3HPYET Mpolece YOOPKH TEXHOJIOTHYECKOro
obopynoBaHus. B To e BpeMs MoOiika CTaHKOB COINPOBOXKIACTCS BbIAEIIE-
HHEM B BO3/yX IOMEUICHUs OOJIBIIOr0 KOJUYECTBA COCMHEHUH aMMHaKa,
OakTepwii, TpUOKOBON MUKPOQIIOPHI, B pe3yibTaTe y OOCITYKHBAIOIIETO
MepcoHaja BO3HUKAIOT MPOOJEMbI CO 30pOBbeM (HACMOPK, BOCIHAlICHHE
I71a3, NOBBILICHUE TEMIIEpaTypsl U Ap.). [ UCKIIIOYEeHHs] HeTaTUBHBIX I10-
CJISIICTBUH HCIIONB30BAaHNUS MOECYHBIX MAIlIMH BBICOKOTO IABJICHHS Ha 3710-
poBbe pabOTHHMKOB crenuaiucTsl Gupmbl «Ramsta Robotics» (IlIBerus)
paspabotanu moeunstid pobot Clever Cleaner (puc. 7.8).
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Puc. 7.8. Morouiuii po6or Clever Cleaner pupmbr «Ramsta Robotics»

PoGot npencrasnser co0ol Iaccu C 3JIEKTPONPHBOJIOM, Ha KOTOPOM
CMOHTHPOBAHBI PyKa-MaHMIYJIATOpP M OapabaH Juis HamaTbhiBaHusA 10 50 M
IUIaHra mojaYu Motomiero pacrtsopa. Jns 3ddexruBHol pabothl pobora
HEeo0X01MMa MOEYHO-1Ee3MH(EKIINOHHAsT YCTAHOBKA ITPOU3BOANTEIHHOCTHIO
0,96-1,08 M*/a u naneHmem Moromero pacrBopa 18-20 MIla, koTopas
pasMemiaeTcs B KMBOTHOBOJYECKOM IOMELICHHH OTIEIbHO. Makcumaib-
HBII paguyc 30HBI IOCATAEMOCTH PYKH-MaHUITyJIsTOpa — 4 M, Ha €e KOHIE
YCTaHOBJICHBI THApaBINYecKast (pesa Uil OYHIIEHUS CTAaHOYHOTO 000pYy-
JIOBAaHMS OT NMPOYHBIX 3arPSA3HEHUI M COMIIO ISl (JOPMUPOBAHUS CTPYH MO-
rfomiero pacteopa (3¢ GeKTHBHAS aTbHOCTH JEHCTBUS CTPYH — A0 5,5 M).

[TporpammupoBanue poOoTa OCYIIECTBISETCS MyTEM €ro 00y4YeHUs BbI-
MIOJTHEHHIO HEKOTOPOH IOCIIE0BATEIFHOCTH TEXHOJOTHYECKUX OMEpaLUid.
Tak, npu nepBoil MOMKE OJHOIO CTAHKA ONEPATOP YNPaBIACT ABUKCHUAMHU
PYKU-MaHHMITYJISITOpa BPYYHYIO JUKOMCTHKOM, @ BCE BBINOJHSAEMbIE UM Olle-
pauuy aBTOMATHYECKH 3aHOCATCS B IaMSTh CHCTEMBI yNpPaBJICHHS.
Jy1st MOMKH TEXHOJIOTHIECKOTO 000PYIOBaHMUS BO BCEM IPOXOJIE 10 00€ ero
croponsl HaHocsTcs Mapkepsl (RFID-meTkn) B MecTax OCTaHOBKH pOOOTA.
Tax (opMupyeTCs] TEXHOJIOTHYECKUH TJIAaH MOWKH TEXHOJIOTHYECKOTO 000-
pyZOBaHMS BCEro TOMemleHHs. [lociae NporpaMMHpPOBAaHHS CHCTEMBI
yIpaBieHus] poOOTa AJIs 3aIlycka ero B paboTy HEOOXOAMMO JIMIIb BBECTH
HOMEp COOTBETCTBYIOLIETO TEXHOJOTHYECKOTO IUIAHA, IOCIE 3TOro BCe
NpeyCMOTPEHHbIE TUIAHOM ONepanuy OyJyT BBITIOJNHATHCS B aBTOMaTH4e-
CKOM peXHUMe.

[Tpu BO3HMKHOBEHUH HELITATHOW CHTyallMu (Hampumep, OJIOKHPOBaHHUE
MaHUIYJISATOPA) CUCTEMa YIPABJICHUS MPEPHIBACT BBINOJHEHUE TEKYIICH
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omiepalii U BBIJACT aBAPUHHBIA CHUTHAI, Ui 00pabOTKH KOTOPOTO poOOT
OCHAIIeH MHTEJUIEKTYaJIbHOW CUCTEMOI caMouarHocTUKH. OHa KOHTPOJIH-
pyeT paboTy BceX NPUBOJHBIX MEXaHM3MOB U BBIBOJHT Ha IIyJIBT OIEpaTopa
cBesleHHs1 000 Bcex cOOsIX. ABapWIHBIH CHI'HAJ MOXKET II€peaaBaThCs 10
COTOBOW CBSI3U Cpa3y Ha HECKOJbKO HOMEPOB MOOHMJIBHBEIX Telae(OHOB (10
YeThIpex).

Omneit moareepxkaaer, uro Clever Cleaner Beimonnsier 80-85 % ot 06-
mero oobemMa padoOT MO MOIKe TeXHOIOTHIECKOTo 000pyIOBaHUS IS CO-
nepxaaus cBuHEH. CrienuamiucTsl GUPMBI ITOICUYUTANN, YTO I o0ectiede-
HUSI PeHTaOENBbHOCTH yCTaHOBKA JOJDKHA paboTath He MeHee 300 4 B rox.
Moeunsie po6oTsl Clever Cleaner B IlIBennu pabotator Ooyiee AEBATH JIET,
a ofInee WX KOJIMYECTBO Ha (epMax 3TOH CTpaHbl yXKe JaBHO IPEBBICHIO
100 mt. Kpome TOoro, Moe4Hslii poOOT yCIIEIIHO MPUMEHSETCS Ha CBHHO-
Bomueckux (epmax [lanuu (6onee 40 pobotos), Ounnsuauu, Hunepnan-
noB, Kananaer, ®pannuu, Utanuu, HIselinapun u ['epmanum.

7.4. ABTOMaTH3l/Ip0BaHHaH CUCTEeMa OCBCIICHUA
NpU BbIPAIMUBAHUU U COAECPKAHUU IITUIBI

OcBellieHre B MITUIICBOJICTBE UTPAET BAXKHYIO POJIb MPHU BHIPAIUBAHUU
Kyp BCEX HANpAaBJICHUN W MO3BOJICT YNPABIATH MpoIlleccaM (HU3HUOJIOTH-
YECKOr0 pa3BUTHS MTHUIIBI, oOecneunBaTh O0osiee KOMGOPTHBIC YCIOBUS €€
Co/iep KaHUs M TIPY OTOM JI0OMBATHCS CYIIECTBEHHOTO YBEIHUEHUS MPOTYK-
THUBHBIX TIOKazarenei. [IpaBmiIbHO CIPOEKTHPOBAHHAS CHCTEMa OCBEIECHHS
C MMPUMEHEHHUEM IPOrpaMM KOHTPOJIS M PErYIHPOBKH OCBEIICHHUS TO3BOJISI-
€T BJIMATH HAa BO3PACT IOJOBOTO CO3PEBAHUS, SHIICHOCKOCTD, JITUTEIBHOCT
meprona SIUIEKIa KN, BOCIIPOU3BOJICTBO, Ka4ECTBO MPOAYKIHHU, a TaKKe
YBEJIIMYHUTH BBKHBAEMOCTh MOJIOJHSKA, CHU3UTh 3aTPaThl KOPMOB, TpaBMa-
THU3M ¥ YMCHBIIUTB 3aTPATHI JJIEKTPOIHEPTUHL.

B kauecTBe MCTOYHHKOB OCBEINCHWS B NTHYHHKAX MPUMEHIIOT 3JICK-
TpUYecKue Jambl. [lepBbie JTaMITbl, KOTOPBIE HCIIOIB30BAJIA B TIOMEIIIEHUSIX
paHee, — IaMIbl HakanuBaHUs. Ho M3-3a CBOMX HU3KHUX CBETOTEXHHYECKUX
XapaKTEPUCTHUK, BBHICOKOTO IHEProONOTPEOSIEHNsI 3TH HCTOYHHUKH B COBpE-
MEHHBIX NTHIIEBOYECKUX TTOMEIIECHUAX MPAKTUISCKH HE MPUMEHSIOTCSI.

Ha cMeHy nammnaMm HakadWBaHHS TPUILIH APYTHE UCTOYHUKH OCBEIIe-
Hus. KoMnakTHbIE TIOMUHECIIEHTHBIE JJaMIIbl IPUMEHSIOTCS. B ITUIEBOIUE-
CKUX IOMeIIeHuAX nocuenuue 15-20 mer. D1tv JaMibl OObeIUHWINA B cede
MPEeUMYIIeCcTBa JIAMI HaKaduBaHWs (HEOOJbIINE rabapuThl, BO3MOXKHOCTh
BKIIFOYCHHUSI B DJICKTPHUYCCKYHO CETh 4epe3 OOBIYHBIN MATPOH IS JIaMIl

117



HaKaJIMBaHUs, XOPOIIasi IBETOINIEpeiada) U CTAaHAAPTHBIX TFOMUHECIIEHTHBIX
JlaMI (BBICOKasi CBETOBAs OT/Jaua M JUIMTEIIbHBIA CPOK CITykKOBI).

KoMrakTHbIE JTIOMHUHECIIEHTHBIE JIAMITBI SBJSIFOTCSL B HACTOSIIEE BpEMs
OJHUM M3 OCHOBHBIX THIIOB HCTOYHHMKOB CBETa. OTH JaMIbl HUMEIOT B
8-10 pa3 Oonbmmii cpox ciykObl U B 5 pa3 OOJIBIIYIO CBETOBYIO OTIady,
YeM JIaMITbl HaKaJMBaHUs, T. €. TEHEPUPYIOT 3a CPOK ciayx0bl B 40-50 pa3
OOJIBILIYIO0 CBETOBYIO SHEPTHIO.

Ceeromuonnpie Jammbl Tocnenaue 5—10 eT HaxogIT NpUMEHEHHE
MIPAaKTHYECKH BO BCEX OTPACISIX HAPOIHOTO XO3SIMCTBA. B mTHIIEBOIYECKUX
MIOMEIIEHUAX CBETOAMOJHBIE JIAMITBI HA4ald WHTEHCHBHO HCIIOJIB30BAThH C
2007 r.

[TpenMymiecTBaMK CBETOIMOIHBIX MCTOYHUKOB CBETA SIBIISIIOTCS: MOIII-
HocTh JaMn B 8—10 pa3 Huke, B CPaBHEHUU C JaMIIaMH HaKaJIUBaHUS, U B
1,5-2 paza — ¢ TIOMHUHECIIEHTHBIMU JIAMITAMH, TIPU TaKOH K€ CBETOOTHAadE;
JUTUTENBHBIN CPOK CITyKOBI CBETHUIILHUKOB (00j1ee 75 ThIC. 4); UX IKOJIOTH-
yeckass 0e30macHOCTh (He TpeOyeTcs crhenualibHas yTHIn3anus oTpabo-
TaBIIKX JIAMIT).

Jlis BeIOOpa cHCTEMBI OCBEILIeHUs B MIHCTUTyTe NTHIIEBOACTBA YKpanuH-
CKOW aKaJleMHH arpapHbIX HayK pa3paboTaHa KOMITBIOTEPU3UPOBAHHAS MO-
JIeTb CUCTEMBI OCBEIECHHSI NITHYHNKA, KOTOPAsi TO3BOJISIET OTPENEIATh YpO-
BEHb OCBEIIEHHOCTH HA JIIOOOM sIpyce KIETOYHOW OaTaped B 3aBHCHMOCTH
OT THIA ¥ MOILIHOCTH IPUMEHSIEMBIX HCTOUHUKOB CBETA, PACCTOSHHS MEX-
Iy JTaMITaMH, PaCCTOSIHUS MEXKAY sIpycaMy KIETOYHOH Oatapeu u T. 1. JlaH-
Hasl KOMITBIOTEPH3UPOBaHHAsI MOJIENb JaeT HarsiIHOe IMpeacTaBieHnue o0
YPOBHSX OCBEIIEHHOCTH IO Ka)XAOMYy sIpyCy KiieTouHou Oatapew. s of-
HOT'O M3 BApUAHTOB OCHOBHbIE MapaMeTphbl MOJICIIH TI0Ka3aHbl Ha puc. 7.9.

U3 puc. 7.9 BUAHO, YTO KOMIBIOTEPU3UPOBAHHAS MOJEIb UMEET CIeIy-
OIMUE BO3MOXKHOCTU: MOXKXHO 3aaaBaTh MOIIHOCTb U THUII UICTOYHHKOB CBEC-
Ta, PACCTOSIHUE MEXIY JIAMIIAMH, PACCTOSIHUE MEXIY SIpycaMH KJICTOYHOU
OaTtapeu, BBICOTY IOJBECKH CBETHIBHUKA OT I0Ja NTHYHHUKA, CHITy U3ITyde-
HUSI CBETa OT KaXJIOT'0 HCTOYHMKA cBeTa. Hampumep, ecnu B3Th 32 HCTOU-
HHUK OCBELIECHHsS CTaHAApTHYIO JIaMITy HakajluBaHUs MomHocThio 40 BT ¢
pacCTOSTHUEM MEXAY CBETWIBHHUKaMHU 3 M, TO C MOMOIIBIO KOMIIBIOTEPU3H-
POBaHHOW MOJIEIM MOKHO MI'HOBEHHO YCTaHOBHTH YPOBHHU OCBEIICHHMS
BJIOJIb BCEX SIPYCOB KJIETO4YHOW OaTapen. HopMaTHBHast OCBEIIEHHOCTD paB-
Ha 15 5K, OCBEIIEHHOCTh HAa YPOBHE KOPMYIIEK IEPBOTO spyca OyAeT co-
craBisate 10,7 ik, Ha ypoBHe BTOporo — 16,4 mk, Ha ypOBHE TpPETHETO —
31 5k; MEUHUMaBPHAs OCBEIIEHHOCTh OyzaeT Ha ypoBHe 10 Ik, MakcHMalb-
Has — 75 K, cpenHsisa — 22 K.
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Puc. 7.9. cnions3oBaHue KOMIBIOTEPU3HPOBAHHOI MOJEIH IS OPEICICHUS
1 ONTUMM3ALMU N1APAMETPOB CUCTEM OCBEILEHUS ITUYHUKOB

Hapsiiy ¢ npuMeHeHneM HOBBIX HCTOYHHUKOB OCBEILEHUSI BaXKHBIM (ak-
TOPOM SIBJSIETCS IPUMEHEHHE U pa3padboTka 3PGEKTUBHBIX PEKUMOB OCBE-
mieHust. [IpephIBUCTBIE PEKMMbI OCBEIICHHS, IPUMEHSIEMbIC B MTHIEBO/-
CTBE, ITO3BOJISIIOT BJIMATH KaK HA YKOHOMHUYHOCTH CHCTEM OCBEIIEHHs (CHH-
JKEHUE YHEPro3arpar), Tak 1 Ha (PU3HOJIOTMYECKOE Pa3BUTHE ITHIIBL.

HccnenoBauusi, IpoBeIcHHBIE B ONBITHOM Xo3siiicTBe «bopku» MHCTH-
Tyra nTHUeBOACTBA YAAH 1O NpHMEHEHHIO NPEPBIBUCTHIX DPEXKHUMOB
OCBEIIEHHSI, B TEXHOJIOTUH BBIPALIMBAHMS MOJIOJHSKA Kyp SIMYHOU MOPOIBI
«Pon-AWmHI) TMOKa3aiM, YTO 3aTpaThl JJIEKTPOIHEPIMH HA OCBEILEHUE
NTUYHUKOB cHU3uMuCh B 1,2—-1,3 pasza. IIpu 3TOoM OTMEUanoch MOJIOKH-
TEJIbHOE BJIMSHHE MPEPHIBUCTHIX PEKUMOB OCBEIICHHUS HA TIOKA3aTeNH PO-
JyKTUBHOCTH TITHIIBI: TOBBIIIACTCS JKUBAas Macca MTHUIBI, COXPAHHOCTh H
BBIXO/I KOHJIUIIHOHHOTO MOJIO/IHSIKA.

Jlyist perynupoBaHus peXKHUMOB OCBeUICHUs] MIHCTUTYTOM MTHIICBOJICTBA
YAAH coBmecTHO ¢ Gupmoii «OKo» pa3paOOTaH U HalaXeH BBITYCK MHK-
pormpoiieccoproro perymisaropa PO-15 (puc. 7.10). DToT mpubop mo3BOSICT
MPOrPpaMMHPOBATh rPpa)UK OCBEIICHUS NMTUYHUKA, OCYIICCTBIISIS UIABHBIN
nepexo]] (PyHKIHUS «pacCBET — 3aKaT») ¢ MaKCUMaJIbHOM SIPKOCTH CBETHJIb-
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HUKOB Ha MUHUMAJIBHYIO U O6paTHO, YTO MO3BOJIICT DKOHOMHUTH JJICKTPO-
OHEPIruro U NpoOJIUTh CPOK CJ'Iy)K6LI HUCTOYHHUKOB CBCTA.

Puc. 7.10. Perymsrop ocsewenus PO-15:
1 - kopiyc; 2 — BEHTHISITOP; 3 — MHMKATOP PEKUMOB M yPOBHEil OCBEILICHHS;
4 — KHOIIKH YIIPABIICHHs PeKUMaMH OCBELICHHS; 5 — HHAMKATOPBI
BKJIIOYCHHS; 6 — aBTOMATHYECKHE BBIKIIIOYATEIH

[Ipubop MoAKITIOYACTCS K CETH Yepe3 aBTOMATHUCCKUE BBIKIIIOYATEIH 6,
WH/IMKATOP BKJIIOYCHUS 5 CUTHANIM3UPYET O BKIIOYCHUH KaXIOU u3 ¢as.
WHaukaTtop pexMMOB M ypOBHEW OcBelleHus! (3JeKTpoHHOE Tabno) 3 uc-
MIOJIB3YETCS JUIS BEIBOJIA HY)KHON WH(OPMAINHU MIPH HACTPOIKE perymaropa
1 BO BpeMms dKcIuryartanui. KHONKYM ynpaBieHus 4 MpUMEHSIOTCS IS BbI-
0opa Hy)XHOW TIPOTpaMMBI PEXFMa OCBEIICHHS W 3aIlyCKa PeryIiropa B
paboty. BeHTHIATOp 2 CITy)KUT AJIs OTBOJA JOTIONHUTEIHHOTO TEIUIa, CO-
3IaBACMOT'0 3JICKTPOHHBIMU KOMIIOHEHTAMH PETYJISTOPA.

Perynstop ocBemenust ucnomib3yeT 10 20 mporpaMm MPEephIBUCTBIX pe-
KHUMOB ocBeleHus. Kaxxias mporpaMma mpeHa3HaveHa JJisl Pa3HbIX Kpoc-
COB M BO3PACTOB MTHIIBI KaK MPH BHIPANTUBAHUKA PEMOHTHOTO MOJIOJHSKA,
TaK ¥ NP COJIep)KaHUK B3POCIIOTo MOrosioBbst. OnepaTop BeIOMpaeT HEO0O-
XOJIMMYIO TporpamMmy JUis paboThl, M Jlajiee PEryJsTop CaMOCTOSATEIHHO
KOHTPOJHMPYET BHITIOTHEHUE MIPEPBIBUCTOTO PEKUMa OCBEIICHHS B TCUCHHE
BCETO IIePHOa BEIPAIIUBAHIIS.

7.5. Po6oTH3HpOBaHHBIE CHCTEMBI J1JI5 00Pa0OTKH SIMI]

Knaccuyeckum crocoboM 00paOOTKH MUINEBBIX SIHII SBISCTCS IMOIO-
TOBKa UX K ymoTpeOJeHHIO B CBexeM Bujie. Ha ocHOBe cTaHmapra mpouc-
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XOJIUT BBIOOPKA M COPTHPOBKA MHUIIEBBIX SHUI[ C YIETOM YHCTOTHI, LIEJOCTH,
COCTOSTHHS KauecTBa U pa3Mepa (CroJia BKIIOYaeTCsl ¥ Macca).

O0paboTKa MHKYOAIIMOHHBIX SIUI TPOM3BOANUTCS JUIS MOJIEPKAHUS BbI-
COKHX TOKa3areneil BoIBOAMMOCTH. OCHOBHBIMH ONEpalusMUA MpHU o0pa-
00TKe MHKYOAIIMOHHBIX SHUI] SBIAIOTCSA: COPTHPOBKA (10 (hopMe M MO Mac-
ce), IpoCBeYMBaHUE Ha Hanuuue nedekToB (Haceuka, MpaMOpPHOCTH WIIU
MSITHUCTOCTh CKOPJTYTIbI, KPOBSIHBIC BKJIFOUEHUS U T. [1.), NE3HHPEKIIHS.

JIyist COPTUPOBKH SIMI TPUMEHSIOT BBICOKOIIPOU3BOJUTENHLHOE 000PYy/I0-
BaHME, OCHOBAHHOE Ha 3€PKaJIbHOM MPOCBEYHBAHUU. DTOT METOJ] IIPUTOACH
JUIs1 KOHTPOJISL KPYIHBIX MapTH siui. Slifiia Ha HenpephIBHOM TpaHCIIOPTEPE
MOCTYMAIOT HA MPOCBEYMBAHKE 110 HECKOJIbKY IITYK B OJHOM sy, U HPO-
HUCXOOaUT aBTOMATHYECKUM KOHTPOJIb Ka4€CTBaA AUIIL.

PoGoTru3upoBaHHble MalIMHBI COPTHPOBKM sul KommaHuu «Staalkat»
SIBJISIFOTCSL Pe3yJIbTATOM MHOT'OJISTHETO OIbITA M3TOTOBJICHHUS M JKCILTyaTa-
LMY HA COPTUPOBAIbHBIX NPEIPUATUAX 110 BceMy mupy. IIpounas npocras
KOHCTPYKIIUSI OTBeYaeT TpeOOBaHUSIM COPTUPOBOYHOIO Iexa nrunedadpu-
KU WM YIAKOBOYHOT'O MyHKTA.

SiiniecoprupoBounsie Marmmubl Staalkat Optigrader 60, Staalkat Alpha
u Staalkat Ardenta (puc. 7.11, 7.12) paGoTaloT CO BCEMH PACIPOCTPAHEH-
HBIMH B MHpPE BHIAaMHU YIAKOBKU. B 3aBUCHMOCTH OT TpeOOBaHMI PBHIHKA,
BO3MOXKHA KOMILICKTAIMS YCTAHOBKAMHM MOWKH SIMI[ M JIOTKOB. MaIlIuHbI
AKKypaTHO MEPEHOCST Ha JOTOK KaXKI0€ SHIIO.

Puc. 7.11. Po6otusupoBanHas stiiiecopTupoBouHas Mammna Staalkat Optigrader 60
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Puc. 7.12. PoGoTu3upoBaHHbIe siiliecopTHpoBovHble MamnHbl Staalkat Alpha
u Staalkat Ardenta

PoGortusupoBaHHbIe SLIECOPTHPOBOYHBIE MAIIUHBI (GupMmbl «Staalkaty
00pabaThIBAIOT KaXKI0€ SHII0 MHAMBUIYaIbHO MO BCEH TEXHOJIOTMYECKOH
LEroYKe 10 YKJIAJAKU B KOpPOOKy, oOecrieuuBas IPH 3TOM BbICOYAMIIYIO
MIPOM3BOJIMTEIBHOCTD TPY/A M MaJbli M3HOC JieTanei. Jlerekrop Haceuek n
BECHI HE UMEIOT MOJBMXHBIX JIeTajel, TPeOYIOIMX CI0KHOTO 00CITy>KHBa-
HUSI WK TIPEJICTABIISIOIIUX CJIOKHOCTD MIPU OUHCTKE.

B 1ab6m. 7.1 npuBeneHa mpon3BOIUTEIHFHOCTh pOOOTH3NPOBAHHEIX SHTIE-
COPTHPOBOYHBIX MAITHH KOMITaHUH «Staalkaty.

Ta6nuna 7.1. Ipon3BoaNTEILHOCTE POOOTH3NPOBAHHBIX AHIECOPTHPOBOYHBIX
MamuH ¢pupmbl «Staalkat»

MapKa MallHHbI HpOPISBO,Z[HTeJ‘ILHOCTB, TBIC. IIT/4
Optigrader 600 216
Optigrader 400 144
Ardenta 12 100
Ardenta 6 54
Alpha 125 45
Alpha 100 36
Alpha 70 25
Ultra Compacta 14
Inter Compacta 9
FRG 20 9

B 0OJBLUIMHCTBE MPEANPHUSATHIA, OCYLIECTBISIONIUX COPTUPOBKY M yIa-
KOBKY SIMII, IPOMU3BOJICTBO HAYMHACTCS C 3arpy3KH siMIl Ha KoHBelep. Kom-
maHusg «Sanovoy CIenualn3upyeTcs Ha pa3paboTke poOOTH3MPOBAHHOTO
3arpy304HOro 00OpyIOBaHUs AJisi paOOThl B CYXHX U BIIaXKHBIX YCIIOBHSX C
obecrieueHIEM ONTHUMAIFHONH OOpaOOTKHM SIMII PA3IMYHBIX BUAOB M KOJH-
YeCTB, YJIOKEHHBIX B OYMa)KHbIC WIIM IUIACTHKOBBIC JOTKH. 3arpy34uKu
KOMIIaHUU «Sanovo)» MMEIOT MPOU3BOIUTEIBHOCTE 10 201 THIC. AUl B 4ac
(560 xopob6ok B 4ac). Bce 3arpy34ikyu MMEIOT MOIYJIbHYIO KOHCTPYKIHIO H
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UX MOXKHO MOHTHPOBATh B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH U Tpebo-
BaHUIl K pa3sMeLCHHIO.

PoGorusupoBanHas cucrema 3arpysku s cepun Optiloader Plus kom-
naHuy «Sanovo» (puc. 7.13) npencrasisier coboli aOCOTFOTHO HOBOE TTOKO-
nenne obopymoanus. Cuctembl Optiloader Plus BeimonHsrorcs Ha 12 u
18-psiaubix wiatdgopmax. CreruanbHbI MAaHUITYJISITOP oOecreynBaeT CHH-
XPOHHM3ALHUI0 CKOPOCTH MOJAauH SIUI ITHEBMATHUYECKUMH PHUCOCKaMH, CHH-
MAOIIMMH SIHIA € JIOTKOB CO CKOPOCTBIO IBH)KSHHUS POJIMKOBOTO ITOJAIOIIe-
r'0 TpaHcHopTepa.

Puc. 7.13. PoboTusupoBanHas cuctema 3arpy3ku siun cepun Optiloader Plus

IMocne copTHpOBKY SIiIa TOCTYNAIOT HA ABTOMATHYECKHE JIMHUU 110 MX
YIIaKOBKE, TJIe OHH YIAaKOBBIBAIOTCS B ONTOBYIO (IIPOMBILIICHHYIO) Tapy H
HOTPEOHUTEIBCKYIO YIIAaKOBKY. YTIaKOBaHHAs MPOIYKIHMS IOCTyIIaeT Ha pea-
NM3alMIo. YIaKoBKa SUIl JOJDKHA 3allMINATh NMPOLYKT OT 3arpsisHEHHI,
MEXaHMYECKUX MOBPEKACHHUI U OTBEYaTh ICTCTHUSCKUM TPEOOBaHUSM.

PoGoTusnpoBaHHble yIakoBOYHble MammHbl Staalkat Farmpacker
(puc. 7.14) npuMeHSIOTCS sl YIaKOBKH THIIEBOTO siiilia. MalinHbl IMEIOT
MPOYHYI0 KOHCTPYKIHMIO M aKKypaTHO oOparatorcs ¢ sinoM. OHu obecre-
YHMBAIOT NPABUIBHYIO YIAKOBKY SIUI OCTPBHIM KOHIIOB BHU3, TIOJAEPKUBAIOT
BBICOKOE KayeCcTBO MPOJYKIMH M YMEHbBIIAIOT 3aTpaThl Ha TEXOOCITyKUBa-
Hue obopynosanus. Mammuel Staalkat Farmpacker Bxirouaror B ceds cu-
CTeMy I0J]auyl YIaKOBKH, YIaKOBOYHBIH POOOTH3UPOBAHHBII CTOJ U CHCTE-
My cOopa JIOTKOB B mtabeny. MalmmHbl MOTYT 9KCILTyaTHPOBAaThCS KaK Ha
OONBIIMX NTHLIEBOTYCCKHX NPEANPUATUSIX IO HPOU3BOACTBY ITHILEBOTO
s, TaK ¥ Ha MalbIX pepMepcKux nTunedadprKax.
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Puc. 7.14. Po6oTusupoBaHHass MallliHa YIIAKOBKH IUIIEBOro siina Staalkat Farmpackers

B Tabn. 7.2 mpuBejeHa MPOU3BOJUTEIILHOCTh POOOTU3UPOBAHHBIX Ma-
IIMH YITAKOBKH MUIIEBbIX stuil kommanun «Staalkat Farmpacker».

Ta6auna 7.2. IpousBoauTebHOCTH yakoBouHbIx Mammn Staalkat Farmpacker

MapKa MaIIuHbI HpOI/IBBO)IMTeJ'ILHOCTL, TBIC. IIT/4
Farmpacker 40 14,4
Farmpacker 70 25,2
Farmpacker 100 36,0
Farmpacker 200 72,0

Jlyist ymakoBKH MHKYOAI[HOHHOTO siiflla MPUMEHSIOTCS POOOTHU3MPOBAH-
HbIe ymakoBouHsle MarmmHbl Staalkat Hatchery Packer (puc. 7.15). Otu ma-
MIMHBI 00E€CHEUYMBAIOT BBICOKYIO BBIBOJAUMOCTD IBIIUIAT MOCPEICTBOM Oe-
PEXKHOTO OOpalieHus] ¢ WHKYOAI[MOHHBIM SHIIOM M CIIOCOOCTBYIOT CHEKE-
HUIo 3arpar Tpyna. OOopynoBaHHWE MMEET MPOYHYIO IPTOHOMHUYHYIO KOH-
CTPYKIIMIO M3 HETOJBEPIKECHHBIX KOPPO3UU MATEPUANIOB U 00JIaIaeT TEXHO-
JIOTHYECKOW THOKOCThIO. Hanudue BCTPOSHHOTO YCTPOMCTBA BBIOOPKH H
MOJ[a4¥ JIOTKOB MO3BOJSIET YCTAHABIMBATH YMAKOBUIMK HHKYOAIIMOHHOTO
siIa Jaxe B HeOOJIbIINX TTOMEIICHUSIX.

VYnakoBmmku Staalkat Hatchery Packer moryT ykmaneiBate mHKyOaIu-
OHHbIE siiilla B MHKYOAIIMOHHbBIC JIOTKHA PAa3IHMYHOI BMECTUMOCTH. B 3aBu-
CUMOCTH OT THIIA JIOTKA MPOHM3BOJUTEIBHOCTh MAIIMHBI COCTABISET OT
20 TpIc. suI B Yac (MOZENHM C KBaJpaTHBEIM PACIIONIOKEHHEM S9eeK) 0
24-28 ThIC. AUI[ B Yac TPHU HCIOIH30BAHUU MOJEJICH C POMOOBUIHBIM pac-
MOJIOXKCHUEM STUCCK.

PoGorusupoBanHbie ynakoBouHble MaiiuHbl Staalkat Hatchery Packer
obopynyrotcst copruposiiukom Staalkat Farmgrader 80. Ota aBroHOMHas
MallliHa MOXET yIaliaTh W3 MMOTOKA SHIa ¢ pasMepamMH, He 00eCeYrBar0-
IMUMHA XOPOUIYIO BBIBOAMMOCTD HBITIIAT, B PE3YJILTATE YCTO 06CCHe‘II/IBaeT-
cs1 MakcHManbHast 3G PEeKTUBHOCTH MPoIecca HHKYOAIHH.
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Puc. 7.15. PoGoTu3npoBaHHast MalllMHA YIIAKOBKH HHKYOAIIMOHHOTO SIHIA
Staalkat Hatchery Packer

PoGor-manunynarop Italprojector P18 (puc. 7.16) npumensiercss ais
IITa0eINPOBaHKS JIOTKOB NI Ha ITAJIIETHI, KOTOPOE OH NMPOU3BOIMT C IIPO-
M3BOUTENHLHOCTHIO 10 180 ThIC. stuiy B uac. Italprojector P18 mosxker pa6o-
TaTh ¢ MIACTHKOBBIMU MM KAPTOHHBIMH JIOTKAMH, a TAKKE C MJIACTUKOBBI-
MU WM JepeBSHHBIMH NaJIeTaMy HanOoJiee pacipoCTPaHeHHBIX pa3MepOB.
C NOMOIIBIO CIIENHATIBHOTO BHJIOYHOTO YCTPOHMCTBA POOOT MOAXBATHIBACT
3a OJIUH pa3 70 4 CTOMOK OyMaXKHBIX MU TUTACTUKOBBIX JOTKOB. K TOMYy e
mTadenan OyMaKHbIX JIOTKOB Ha 3aII0JIHEHHBIX MAJUIETaX MOXKHO IIOBOPAYH-
BaTh Ha 90°. Pobort Italprojector P18 mMoxeT ycTaHaBIHBaThCA B TEXHOJO-
THYECKO#l JIMHUY TIocie ymakoBinnka Farmpacker, a Takke mocie copTu-
POBILHKA.
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Puc. 7.16. Po6oT-MaHuIy 1TOp ISl IITAOCTHPOBAaHKS JIOTKOB Ha asuieTsl Italprojector P18

PoGot xomnanuu «Massmany (puc. 7.17) npumensiercst Juis ynakoBKH U
YKJIJIKH JIOTKOB SIMI] Ha MaJIJIETHI.

Puc. 7.17. Po6ot s ynakoBku saun koMnanuu «Massmany
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B cucreme, paspaboranHoit GpupmMoit «Massmany, 4eThIpe TBYCTOPOH-
HUX MAalIMHBI JUIS YNAKOBKM B KOpOOa MPUHHMMAIOT M IO3ULHMOHUPYIOT
TPaHCIIOPTHBIE KOpo0a, aBTOMaTHYECKH YKJIaJbIBAIOT B HUX KOPOOKH WM
JIOTKH C SIIIaMM M TPaHCIIOPTHPYIOT YIIaKOBaHHBIE KOpOOa uepe3 copTupo-
BOYHYIO CHCTEMY B 30HY ()OPMHUPOBAHHS MaJJIeT, OCHALICHHYI0 POOOTOM-
MaHUMyJIATOpoM. Jlanee poOOTH3MpPOBaHHAs PyKa U KOHBeHep (pOpPMHUPYIOT
najuleThl U3 KopoOoB. B kauecTBe poOOTH3MPOBAaHHOW PYKH HCIIOJIB30BaH
TIPOMBINIICHHBIA POOOT-MaHUIYIIATOP IPOU3BOACTBA GUpMEI «ABB».

K BeITOmam oT BHeApeHHsS POOOTH3UPOBAHHBIX CHCTEM OOpaOOTKH STUI]
MOXHO OTHECTH: KOPOTKHH CPOK OKYHaeMOCTH (MEHee 5 JeT); SKOHOMHIO
PYYHOTO TpyAa; YJydIICHHE SKOJOrm4eckoi OesomacHocTH; 3(dexTus-
HOCTbH TPOLIECCOB YMAaKOBKH KOPOOOB M (hOPMHUPOBAHMS MANJIET, CHIDKCHNE
nporieHTa 0ost suil Ojaromaps Oosiee OSpeKHOMY OOPALICHUIO C MPOIYK-
TOM, NOBBINICHNUE BHIBOJUMOCTHU I/IHKy6aHI/IOHHbIX SN

127



COJIEPYKAHUE

BBEJIEHUE .......ccoiiiiiiiiiiiii s 3
CIIUCOK PEKOMEHTYEMOM JIATEPATYPDBL........ovvvcveerieciseiessssesessssssessisss s 3
Jlexnus 1. UHTEJUIEKTY AJIBHBIE TEXHUYECKWE CUCTEMBI
1 OCOBEHHOCTU UX PA3BUTHUS B KUBOTHOBOJCTBE ..o 4
1.1. TIpenockuIKY HHTEIUIEKTYaIH3alK IPOU3BO/ICTBA IPOAYKIMH KUBOTHOBOJICTBA. .. ....... 4
1.2. O6miast XapaKTepUCTHKA HHTEIUIEKTYAIBHBIX TEXHUIECKUAX CHCTEM ......vevievenearenrerenens 7
1.3. HanpaBiieHust pa3BUTHS HMHTEIUICKTYaJbHBIX CHCTEM B TEXHOJIOTHSX TOYHOTO
b 287070 5 (0): 10 Vi (o3 v : 7 VRO 15
Jlexnus 2. OCHOBBI IIPOEKTMPOBAHN S TEXHUYECKUX CUCTEM
TOYHOT'O JKUBOTHOBOJICTBA ...ttt 21
2.1. OnpeeTICHUE U CBOHCTBA AMTOPHTMA .....v.ververereeeseaseseesessessssessesesseseasessessssessesessesens 21
2.2. Crioco0blI 3amicH arOpUTMOB .
2.3. Ba3oBbIe ATOPUTMHUECKHE CTPYKTYPBI...c.cvivieiiiiesiseiisisisininsisreses s sssessssssssnnens 29
Jlexknus 3. TEXHUYECKWE CUCTEMbI MVAEHTU®UKALIUN )KUBOTHBIX
U VIIPABJIEHUS ITPOU3BOJACTBOM MOJIOKA ......cociiiiiiiiciccee e 31
3.1. Cucremsl neHTH()HKALUN KHUBOTHBIX U KOHTPOJISL KX (DH3HOIOTHYECKOTO
COCTOSHHMST 1.1 vvtevtt ettt e seeesiee sttt et be e sbe e sbs e e bt e et e it e e ek e b b e b bt e b bt e e bt e st e et e e be e bt e ene e enne e 31
3.2. ABTOMATH3UPOBAHHbIE CHCTEMBI YIIPABIICHHUS IPOM3BOJCTBOM MOJIOKA ...v.vveveevevererns 35
3.3. ABTOMaTH3UPOBAHHBIE CHCTEMBI JUISl YXOJA 32 IKHUBOTHBIMH .....oorvevereriirineinneeeenens 39
Jdexuus 4. ABTOMATU3UPOBAHHBIE CUICTEMbI KOPMJIEHU S
KPYITHOI'O POI'ATOI'O CKOTA ...ttt 42
4.1. ABTOMaTH3MPOBAHHBIC CHCTEMBI ISl IPHTOTOBJICHHUS U pa3iaun
TTOJTHOPAIHMOHHBIX KOPMOBBIX CMECEH 1. .vvvuviviiiaitteiiisteteit sttt ebeb ettt nnnes 42
4.2. ABTOMaTH3UPOBaHHbIC CHCTEMBI JJIsS1 HHANBUAYATbHON pa3fadu
KOHLIEHTPUPOBAHHBIX KOPMOB......uvivitiiiisiiie ittt st st ssss s s eb st sas b sne s 57

4.3. ABTOMaTI/BI/IpOBaHHOe 060py;1013aH1/[e JUIA TIOATAJIKUBAaHUSI KOPMOB
HA KOPMOBOM CTOJIC ...vvvniiniiniiniinsinsinnisisinssnanannns

4.4. ABTOMaTH3UPOBaHHbBIE CUCTEMBI BBIIIOHKH TEIST .64
4.5. ABTOMaTH3UPOBAHHBIC MACTOMIIIHBIE CHCTEMBL ......evveuveviteesientensesiesseeseenseseessesseeneenns 68
Jdexuus 5. POBOTU3MPOBAHHBIE CUCTEMbI YBOPKU HABO3A
B IIOMEIIEHUAX U1 COAEPXKAHIS KPYITHOT'O POATOT'O CKOTA ................ 70
5.1. O6opyznoBanue st yOOPKU HABO3A CO CIUTOIIHBIX TOJIOB .....cveevsiiireiie s 70
5.2. O6opyznoBanue ajisi yOOPKU HABO3a B MPOXOAX CO HICTEBHIMH TOMAMH .......o.veverene. 72

Jlexnus 6. POBOTU3NPOBAHHBIE CUCTEMBI J1JIs1 JOEHMS KOPOB..........
6.1. TexHHKO-DKOHOMHUYECKAsI OI[EHKAa POOOTH3UPOBAHHEIX CHCTEM JIOCHUS KOPOB .

6.2. PoGoTH31upOBaHHbIEC YCTAHOBKH TSl IOOPOBOIBEHOTO JOCHHS KOPOB .............

6.3. POOOTH3MPOBaHHBIC YCTAHOBKH JUISL IOCHHUS KOPOB B JOMIBHBIX 3QJIAX ..cevvevverveeennnes 95

6.4. OcoOCHHOCTH TUIAHUPOBKH XKMBOTHOBOAYECKUX TOMEIICHUI MPU OpraHu3aliu

JIOOPOBOIBEHOTO TOCHHS KOPOB w.v..vuvearesestiseasesseseasesesessessesessssesseseeseasessssessesessensasesseseasennes 98
Jlexknus 7. TEXHUYECKUE CUCTEMbBI TOHHOI'O CBMHOBO/ICTBA

W TITULEBOICTBA ...ttt
7.1. ABTOMAaTH3MPOBAaHHBIE KOPMOBbIE CTAHIIUH U1l CBHHOMATOK. .
7.2. ABTOMaTHYeCKHE CTAHIMH COPTHPOBKH IIOPOCAT Ha OTKOpME
7.3. POOOTBI 1Sl OUMCTKH CTAHOUHOTO OOOPYIOBAHHMS ... .vvvvvevrerereeaieresesensneseseeeesens
7.4. ABTOMAaTH3MPOBAaHHAsI CHCTEMA OCBEILEHHS [IPU BBIPALIMBAHUH
U COIEPIKAHMH TITHLIBL ... eeenenennas .
7.5. POOOTH3UPOBAHHBIE CUCTEMBI JJIST OOPAOOTKH SIHLL ....ovvvveeere e senneie e eene e 120

128



	Министерство сельского хозяйства
	и продовольствия Республики Беларусь
	ГЛАВНОЕ УПРАВЛЕНИЕ ОБРАЗОВАНИЯ,
	НАУКИ И КАДРОВОЙ ПОЛИТИКИ
	УДК 636:005.591.6(075.8)
	ББК 45/46я73
	К84
	старший преподаватель Ю. А. Крупенин;
	кандидат технических наук, доцент П. Ю. Крупенин
	Крупенин, Ю. А.
	К84  Технические системы точного животноводства : курс лекций / Ю. А. Крупенин, П. Ю. Крупенин. – Горки : БГСХА, 2025. – 128 с.
	ISBN 978-985-882-619-2.

