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MHHOBALMOHHAA TEXHOJIONMA coaeprKaHus
Kyp-HecylleK Ha ceTyartbiX moJsiax

KaBrapawBunun A.LLl., JOKTOp CeNbCKOXO3MCTBEHHbIX HayK, npodeccop, 3acny>KeHHbIN gesiTeNlb Hayku PP, rnaBHbIM Hay4HbIN
COTPYAHMUK - 3aB. naboparopuen TeXHONOrMM NPoU3BOACTBA AULL

PrBEHY PepepanbHbIi HayuHbIA LEHTP «BCepoCCMMCKMIM HAayuHO-UCCeA0BaTeNIbCKMIA U TEXHONOTMYECKMIA MHCTUTYT NTULEBOACTBa»
Poccuitckon akagemmun Hayk (PHL| «<BHUTUM» PAH)

AHHOmauus: [puBodumcs aBmopckas Kaaccugukayus cucmem codep)xaHus Kyp-Hecywek. [JaHa Kpamkas xapak-
mepucmuKka pasiudHvix cucmem (K1emoyHou, pasaudHolx BapuaHmoB HanoivHou, Boley1bHOU), UX dOCMOUHCMEB
U Hedocmamko@. [TodpobHO paccMompeHa UHHOBAUUOHHAS MeXHOJ102Usl COOep)XAaHUs Kyp-HecCyueKk Ha cem4yamoix
nonax, xapakmepusywouiascs Gvicokum ypoBHeM aBmomamu3auuu mexHoa02udeckux npoueccoB, 6 mom 4ducsie

fatiuecbopa u nomemoydaseHus.

KnroueGvpie cnoBa: Kypvli-HeCyuwKu, CUCmeMbl COdepXXaHusl, cemuameole noJivl, atiecbop, nomemoydasieHue.

BBepeHune. AKTMBM3aUMSA C Ha-
yana 80-x rr. npownoro Beka npo-
TECTHbIX ABUXKEHUM YUeHbIX, pa3finu-
HbIX OOLLEeCTBEHHbIX OpraHu3aunm
M NONNTMYECKUX MApPTUIM NO 3aliute
>KMBOTHbIX Npueena c 1999 r. k 3ako-
HogdatenbHoM (Oupektnea 1999/74/
EC) nostanHoM OTMeHe WCNONb30-
BaHMsA B cTpaHax EC TpaguuUMOHHbBIX
KJIETOUHbIX 6GaTtapen ANns NpPOW3BOA-
CTBa ML M Msica NTUUbI, U NpoLecc
3T10T 6bI1 3aBepweH B 2012 r. 370-
My CNOCO6CTBOBA TaKXKe pacTyLuim
CNpoc noTpebutens Ha NTMUeBoAYe-
CKYl0 NMpPOAYKLMIO, NMPOU3BEAEHHYIO
C MCNOJ/Ib30BaHMEM BbICOKMX CTaH-
AapTOB 61aronofyums Nimubl.

McTopuueckmn 6narononyuune
>KMBOTHbBIX OMpeaensnocb OTCyT-
CTBMEM HEraTMBHbIX NepexxnBaHum,
TakKMX Kak 60n1e3Hun, ronos, xaxaa,
CTpecc Un CHMXXeHue (pmsnueckon
KOHAMUMMK. B HacTosAWee BpeMs XO-
pollee 6/1aroCoCTOIHUE >XXMBOTHbIX
npeanonaraer couetaHue ajeksart-
HOrO MNMTaHWs, COOTBETCTBYIOLMX
YCNOBUMN OKpy>KatoLllen cpegbl, on-
TMMaJIbHOrO 340POBbS, BO3MOX-
HOCTU NPOSBNIEHUS eCTeCTBEHHbIX
BUZOB MOBeAEeHUs, U MO3UTUBHOTIO
NCUXMUYECKOTO COCTOSAHUS.
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Cuunraercs, 4to peanunsaums ecre-
CTBEHHbIX MM BPOXKAEHHbIX hopm
noBeAeHUs SBNSETCA KOMMOHEH-
TOM 6M0N0rMYeckoro yHKUMOHMU-
pOBaHMS OpraHuima, JocTaBnser
YZAOBOJIbCTBUE XXMBOTHOMY U HEO6-
X0AUMO ANs TOro, Yto6bl M36eXKaTb
cTpecca.

Y Kyp-HecylleK BPOXXAeHHOe No-
BeZleHMe BKJIlouaeT B ce6s KynaHue
B MblJIN, CUAEHME HA HacecTe, MOMUCK
KOpMa M noBefeHue, CBA3aHHOE CO
CHeceHMeM anua. ITM opmbl no-
BeleHWs 4YacTo O6YCNOBIeHbl BHY-
TPpeHHUMU pakTopamMum M nopaBep-
>XKeHbl (PU3MONOrMYecKkomMy perynu-
pOBaHMUIO.

XapakTepucTuka pasJiMuHbIX
CUCTEeM coaepKaHusl Kyp. Bbl-
leyKasaHHble BUAblI MOBeAeHUNS BO
MHOIOM 3aBMCAT OT CUCTEMbI COAep-
>KaHUA Kyp-Hecylwek. Bce cucremsl
coaep>kKaHus NTULbl YCJIOBHO MOXX-
HO pa3geninuTb Ha KJIETOUHble U He-
K/fleTouHble. B KJ1IeTOUHbIE cucTe-
Mbl BXOAAT TPAAMNLMOHHbIE N OCHA-
LeHHble (Me6MpPOBAHHbIE) KNETKW,
KOTOpble 6bIBAlOT OAHO- U MHOrO-
spycHble. K HeK/1IeTOUYHbIM (aNb-
TePHATUBHbIM) CUCTEMAM OTHOCST
CUCTEMbBI COAEPIXKAHUS HA TNY6OKOM

noactnnake (NOMHOCTbIO), Ha ceTya-
ThIX Monax (NaaHyaTbix, MeTananye-
CKWMX MM NNACTUKOBLIX) U B BOJIbe-
pax (oAHO-, ABYX- U TpexypoBHe-
BbIX). B nocneaHmnx aByx cucrtemax
He MeHee 1/3 NTUMUHMKA AOMXKHA
6bITb MOKpPbITA rMYy60KON NOACTUN-
KOM. HeknetouHble CUCTEMblI MOTyT
6bITb C BbIry/laMKn (OrpaHUYEHHbIN
MN CBOBGOAHBIN BbITYs, NOKPLITbIN
TpaBOWM — OpraHUYyeckmne CUCTeMbl) 1
6e3 BbIlyNioB.

OCHOBHbIMM HeaOCTaTKaMM 3aM-
KHYTbIX TPAQAMLMOHHBIX KJIEeTOUHbIX
6atapen gBASETCHA TO, UTO NTULbI He
MOTyT pacnpsaMaaTb Kpbiabsd U Ma-
XaTb UMUK, CBOOGOAHO ABMUraTbCs, He
Kacasicb Apyr apyra, wau crostb B
MOJIHbIM POCT B 3a4Hen Yactu Kner-
K. OHM He MOryT Nonb30BaTbCH
HacecToM, fieTatb, NOATAYMBATL KO-
M, NMPUXOpaLLIMBATLCA, KynaTbCa B
Nnblin, B MNOJIHOM Mepe MNpPOSABNATb
nogejeHue, CBA3aHHOE C MOUCKOM
KOpMa U CHeceHMeM silua (13-3a oT-
cytcTBusl rHe3aa). CHUXKeHMe noa-
BMXKHOCTU MTUUbI MPUBOAUT K XU-
poBon AUCTPOPUU NevyeHu, ocTeo-
Nopo3y U NOBbILUEHHOMY PUCKY ne-
pPesIoOMOB HOT M KpblIb€B BO BpeMs
otnosa ntuubl. C Apyron CTOpPOHBI,



TPAANLUMOHHbIE KJIeTOUHble 6aTapeun
umerT psa npeumyliects. MNrmubl
He MMelT KOHTAaKTOB CO CBOMMM
3KCKpPEeMeHTaMM, UTO CHMXKaeT pUCK
3apaXkeHns pasnnyHbIMKU 60Me3Hs-
MM, flyylle COXpaHsieTCs KayecTBO
BO34yXa, YMCTOTA CHECEHHbIX fAunL
n onepeHus. OrpaHuYeHne aABUXKe-
HWUSA U OTCYTCTBME HACECTOB CHMXKA-
eT puUck adedopmaumm U nepeno-
MOB Kuneesom Koctu. Kpome Ttoro,
He6ONblIOEe NOroJIoBbe Kyp B KieT-
Ke CO CTabu/IbHbIM MepapxXnuyeckmm
nopsaaAKOM TakXXe CHMXKaeT pUCK
packneBa nepa v KaHHM6anu3Ma.

OcHalleHHble WM  Mebnupo-
BaHHble KNEeTKM COXPAHSAKT MHO-
rme npeMMyLLecTBa TpaagMLUMOHHbIX
Knetok 6e3 HepocCTaTtka CTPOrux
noeegeHYeCkMx orpaHmueHmn. Oa-
HAaKO B Me6JIMPOBAHHbIX KeTKax,
yCTynawwmx TPaAULNOHHBIM KeT-
KaM Mo CAaHUTAPHO-TUTUEHUYECKUM
YCNOBMSAM, Bbllle CMEPTHOCTb MTU-
Ubl, NOBpeXAeHne M 3arps3HeHune
amy. OCHOBHbIM MpPENMYLLECTBOM
Me6NIMPOBAHHbLIX KNETOK MO CpaB-
HEHUIO C OGONbLWMHCTBOM HekJe-
TOYHbIX CUCTEM SABNSIETCH Aydluas
rMrMeHa, uto NPMBOAUT K CPABHU-
Te/IbHO HWU3KOMY PUCKY 3apake-
HWSA MapasvTtaMmu NN UHMpEKLMOH-
HbIMW areHTamu WM, crepoBartesb-
HO, K CHUXXEHMIO OTXO0Aa MOrono-
Bbsl. OCHOBHOM MWHYC Me6nupo-
BaHHbIX KJIETOK — OTCYTCTBME Mblle-
BbIX BAHH M BO3MOXHOCTM Moucka
KOpMa, a MCNOJIb30BaHUE HacecTa
KypamMun B TeuyeHMe 3HAUMTesNIbHO-
ro spemeHun aHa (40-50%) moxxer
NPMBECTU K WMCKPUBNIEHWUIO U MNO-
BpeXAEeHUI0 KuneeBom Koctu. B
UuesioM, HeaoCTaTKM OCHaLeHHbIX
KNeToK 3aBUCAT OT KOHKPETHbIX
KOHCTPYKTMBHbIX ~ OCOGEeHHOCTeMn
CUCTEeMbI, FeHOTMNAa NTULbI U BeNU-
UMHbI COObLEeCTBA.

B HekneTtouHbiX (anbTepHATUB-
HbIX) CMCTEMAX COAep>XaHus MNTu-
ubl umeloT 60see LWKMPOKUE BO3-
MOXXHOCTU ANa NposB/ieHUS No-

HOro MoOBeAeHUYECKOro penepryapa,
0CO6eHHO B CUCTeMax CBOGOAHOro
Bbiryna. [MpoYyHOCTb KOCTEM NTMUbI
yBeJIMUMBAETCS WM3-3a TMOBbILWEH-
HOM CBO6OAbI ABUXXEHUS, BO3MOXK-
HOCTW fneTatb M MaxaTb KPbIIbSIMU.
Hanuuue rHe3n B Takux cuctemax
HOpManu3yeT NnoBefeHne Kyp, CBS-
3aHHOe co cHeceHueM auL. [MoBbI-
LWeHHAs AOCTYNHOCTb MPOCTPAHCTBA
No3BOJISET C/TabbIM KypaM m3beratb
KOHTAKTOB C arpeCcCMBHbIMU 0CO6GSH-
MU. OCHOBHbIMM HegoCTaTKaMM He-
KJI€TOYHbIX CMCTEM SBNSAIOTCA MO-
BbILUEHHbIM PUCK packyieBa nepa um
KaHHM6anu3ma M, CnedoBaTefbHO,
yBenuueHus (ao 37%) orxoaa noro-
NIOBbS MO MPUUYMHE Nagexka U Bbl-
6pakKoBKW. HekoTOpble U3 3TUX CU-
CTeM TakK>Xe MOKa3blBaloT BbICOKUMN
npoueHT nepenomMoB Kocten (Ao
50%), BO3HMKAIOWMX B pesyfbTate
CTOJIKHOBEHMS MNTUUbI NpWU noJeTe
C HacecCTaMM, THe340BbIMU U APYTU-
MU KOHCTPYKUMSAMMU. [TogUMHEHHbIe
no mepapxum ocobu Moryt MmeTb
OrpaHMUEHHbIM A0CTYN K BoAe W
KopMmy. [lpu coaep>xaHMU MNTULbI
Ha rny6oKom nNoacTuiKe pmuck 3abo-
neBaHUM (0CO6eHHO KOKLMAMO03a)
3HAuMTeNIbHO BO3pacTaeT B CBS3U C
KOHTAKTOM C BJIaXXHbIM MOMETOM,
NoBbIlEHMEM YPOBHS 3arpsi3He-
HUS BO3AyXa, NPMBOASALLMM K 60-
Nee BbICOKOWM WHMEKLUMOHHOM Ha-
rpyske m ocnabneHmio MMMYHHOM
CUCTeMbl Kyp-Hecylek. B cncrtemax
CBO60AHOIO BbITyNa aHaNOrMyHblE
PUCKM BO3HUKAIOT Tak>Ke M3-3a KOH-
TakTa C AMKMMM NTMLAMM, A TaKXKe
cywectByetr 6onee BbICOKUMA PUCK
XWULHWYEeCTBRA.

KoHueHTpaums rasoo6pasHoro
aMMMaKa 06blYHO BbiCOKA B BOJIbe-
pax, HANOJbHbIX M CeTyaTbiX CUCTe-
Max, B KOTOPbIX MOMET He yaansiercs
perynspHo, Toraa kak B Me6ampo-
BaHHbIX K/1eTKax OHA 06bIMHO HUXKE.

Cneayetr OTMETUTb, UTO OpraHwu-
3aUMs HeKNeTOUHbIX (aNbTepHATUB-
HbIX) CUCTEM COAEP>KAHMUS MTULbI
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TpebyeTt 60/1bLUIMX NNOLALeN, CNOX-
Ha B 06CNY>XMBaHWUU, TpebyeT 3Ha-
UnTeNIbHbIX 3HEepro3arpar u oCTaBns-
eT HeMaJio BOMPOCOB OTHOCUTENBHO
310pPOBbS M COXPAHHOCTU CTaja.
UHHOBaLMOHHAA TEXHOJIOTUA
copeprKaHusA Kyp-HecywekK Ha
ceTyartbiX noJsiax. B cBg3u c Bbile-
M3/10)KEHHbIM OTeUeCTBEHHbIA MpPO-
M3BOAMTENb K/IETOYHOTO M Hamnosb-
HOro 060pyAOBaHUS ANs coAepka-
HUSA NTULUbI NOCTaBWM Nepes cob6omn
CNIOXKHYI0O, M Ha MepBbIM B3rnag,
aMOGMLUMO3HYIO 334auy — paspado-
TaTb Takyl TeXHOJIOTUI0 coepiKa-
HUSA Kyp-Hecyllek, KoTopas yAOB-
nersopsina 6bl BCeX: OO6LLeCTBEH-
HOCTb (ryMaHHOe OTHOLWeHne K
nTmue), npounseoauTens (3KOHOMMU-
yeckas 3¢ (peKTMBHOCTL NMPOM3BOA-
cTBa), notpe6butens (NpoM3BOACTBO
3KOJIOTMUYEeCKM YUCTOM MpPOoAYKLMM
C UCMoONb30BaHNEM BbICOKMX CTaH-
AApTOB 6/1arononyuns Ninubl), NTn-
by (KoM(OPTHOCTb M BO3MOXHOCTb
BbIMONTHEHUS BPOXAEHHbIX hOpM
noeeaeHus). [na pelweHus 3Ton
3a4aum B 2017 r. 6bl1 Cco3aH MH-
HOBALMOHHbBIA LEeHTP, KOTOPbIM Ha
OCHOBAHMM aHanM3a COCTOSAHMUSA
NTMUEeBOAYECKON OTpaciu, usyude-
HWUS TeHAEHUMN Pa3BUTUS MUPOBO-
ro NTMUeBOACTBA, pPe3ynbTatoB 06-
WMPHBIX HAyYHbIX MCCNeaOoBaHWM,
3HaHWM 1 ONbiTa CNeLUnaNnUCToOB-TeX-
HOJIOTOB B Kpartuamiine CpoKM pas-
pa6oTtan, HayyHO 060CHOBaN U pea-
NIM30BaNl TEXHOJNIOTUID CoAep >KaHUs
Kyp-Hecywek «EGGoist» (puc. 1).
B HoBOM TexHOMoOrMu paspabor-
UNKM MPUMEHMNMN TpenMyLlecTBa
KNeTOUYHOW M aNbTepHATUBHbIX CU-
cTeM, MaKCMManbHO yunun TpeboBa-
HUA O6LLEeCTBEHHbIX OpraHuU3auun,
notpeéuTens n ceptTMOUUUPYIOLLMUX
CTPYKTYp K YC/TIOBUAM Cofep KaHus
nTUUbl, NpeaoCTaBMB €N BCe Heob6-
XoAumble CBO60AbI, a TAKXXe MHTe-
pecbl npouv3BoAMUTENs MO 3alure
MHBECTMLUMMN M obecnevyeHns >3-
(eKTMBHOCTM NMPOM3BOACTBA.

63

MrmueBopacreo - N26-2021



MrmueBopacreo - N26-2021

TEXHOJIOTUU COAEPXXAHUA
PRODUCTION SYSTEMS

PucyHok 1. TpexypoBHeBbl# NTUUHUK C TexHoNnoruen «EGGoist»

lMpuBnekarenbHOCTb HOBOM TeX-
HONOIMK COAePI>KAHMSA Kyp-HecyLlek,
B MepByl0 ouyepedb, OO6YyC/IOBNEHA
TeM, UTO BMeCTO CTpOouTeNibCTBa Tpex
NTMYHWKOB A1 HAMOJIbHOro cojep-
>KaHWU$S HeCyLleK CTPOUTCA OAMH BMe-
CTUMOCTbIO, PABHOWM TpeMm, U cneao-
BaTefIbHO, CHMXKAIOTCS 3artpartbl Ha
CTPOUTENBLCTBO 3[4aHWN, BHYTPEHHWe
W Hapy>XHble KOMMYHWKaLUWK, MNpu-
obpeTeHne 3eMeNibHbIX NAoWaAen m
060pyAOBaHMS. 3HAUMTENBHO COKpPa-
Laetcs NOTpe6bHOCTb B AOPOrocTos-
wemM m yacto AedMUUTHOM MNoACTU-
JIOUHOM MmaTepuane. ABTomatusaums
BCEX TeXHOJIOTMYeCKUX MpoLeccos,
NlerkocTb o6palleHus ¢ o60pyaoBa-
HMEeM, KaueCTBEHHbIN MUKPOKIUMaT,
npocroTa ynpasieHuMs M 6esonac-
HOCTb 3KCMJjyaTtaumu Takoro nTuu-
HMKA CO34al0T XOpolune YC0BUA
Tpyaa W, cneposatenbHo, ob6ner-
yaeT HaeM 0O6CNy>KMBaKOLWero nep-
COHana. A rnaBHoe — 3TO rapaHTus
TOro, 4To Takoe MTULeBoAYeCKOoe
npeanpuatue 6e3 Tpyaa npumer
BbI30BbI 6yayulero. Beab co3naBae-
Mble B HEM YCJIOBMS U CNOCO6 op-
raHusaumu npomM3BOACTBA Ha LwWwar
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BNepean CyLlecTBYOLWKNX TpeboBa-
HUA K COBPEMEHHOMY NTUYHMUKY.
Kak 6bl HW U3MEHUANCb CTaHAAPTHI,
TaKOM 06bEKT MOXXHO C NerkocTbto
NnpuBecTM B COOTBETCTBUE JIIOGbIM
HOPMaM U AUMPEKTUBAM C MOMOLLbIO
He6oNbLWMX TpaHCHOPMaLIMN.

HoBas TtexHonorus npepnona-
raet CTPOWUTENbCTBO MHOTOYpOB-
HEBOro MNTUMYHMKA C MHTerpaumen
obopyaoBaHus B 3aaHue. BosBe-
[eHMe Koprnyca M MOHTaX Mpowus-
BO/ZICTBEHHbIX CUCTEM MPOUCXOAAT
ogHOBpeMeHHO. 1o Mepe Hapallu-
BaHMA KapKaca 34aHus yCTaHaBNU-
BalOTCS pelleTyarblie Mobl, TMHUN
KOpMJIeHUS, MOeHUs, aBTOMaTnue-
CKMe rHesga, CcucteMbl smuec6o-
pa U nomMmetoyaaneHus, 3NeMeHTbl
MUKPOKMMATa, OCBelleHUne U aB-
Tomatnka. o 3aBeplweHun 3tana
CTpouTenbCTBa MNTUYHUK MOJHO-
CTblO TOTOB K 3KCMAyaTtauuu. Boiro-
[a TaKOoro KOMMNAeKCHOro noaxoaa
OuyeBMAHA, OH MO3BOJISET CIKOHO-
MUTb CPeaCTBa, BPeMS M TpyaoOBble
pecypchbl.

bnarogaps rM6KoCctM U NpocTo-
Te KOHCTPYKLWMMA W OpraHusaumu

NPOCTPAHCTBA MNTUYHMKA TEXHONO-
rMs AOonyckKaeT BHeCEHWEe He TOJib-
KO He3HauuTeNbHbIX M3MEHEeHWMN,
HO M OTKpbITa ANA Cepbe3HbIX KOH-
CTPYKTMBHbIX BMeLluatenbcts. Crno-
COGCTBYIOT NEepeBOMJIOLEHUIM W
LWMPOKME BO3MOXKHOCTU CUCTEMDI
ABTOMATMKK, KOTOpble MO3BONAIOT
perynnpoBatb M KOHTPOJMPOBATb
pa6oTy NpOM3BOACTBEHHBIX CUCTEM
Ha Ka>XA0M 3Ta)ke OTAeNbHO.
TexHonornsa npegnonaraer Bbl-
nonHeHune Tpe6oBaHNIN cepTUdPULIN-
pylOLWMX OPraHoB K 6GeCKJeTOYHO-
My COAep>KaHMIO MTULUblI U obecre-
umBaeT yC/IOBUS COAep>KaHUs Kyp-
Hecylek, nponucaHHble [upekTtu-
BaMu EC (puc. 2). Ha kaxxgom ataxke
MHOFOypOBHEBOro nNTMYHUKA 15%
nonesHom nnowaamn nona oTeeaeHo
noJ Tak HasbiBaemoe «3arpebaHue»
M «Mbl1eBble BaHHbI», 3NeMeHTbI
060pyA0BaHUSA, C KOTOPbIMUK COMNpPU-
Kacaetrcsa ntuua, MOKOTCS M [e3UH-
dOULUMPYIOTCS NO TEXHONOrMYECKOMn
HeobxoaMMoCTH; y6opka nometa
NpoOun3BOAMNTCSH eXeLHEeBHO.
Cucrema nogaum Kopma MoJsiHo-
CTbl0O aBTOMaTM3upoBaHa. [locTas-



Ka KOPMOB M3 BHeLWHWNX GYHKepOB
XpaHeHUs ocCyLecTBAseTcs C no-
MOLLbIO LLIHEKOBbIX TPAHCMOPTEPOB
MM TPaHCNOPTEPOB LUeMnb-llanba.
MpoaonbHoe KopmeHne ocyLlect-
B/IfeTCA LenHOM Kopmopasjauemn,
KoTopas o6ecneumBaeT 4O3MPOBAH-
HOe paBHOMepHOe pacnpegeneHue
KOpMa BAOJIb BCEX JIMHWUIM HA BCEX
3TaXKax.

Y3en BoaonoAroToBkM COCTOMUT
u3 cunbtpa, BOgOMEpa, MeanKa-
TOpa, 3aMOpHbIX KAanaHOB U Ma-
HoMeTpa. Kaxaas nMHUS noeHus
OCHalleHa perynsatopomMm JaBne-
HWUSA, HUNMNENbHbIMW MOUAKAMU
BEPTUKANBHOIO AeNCTBUA U Ka-
nneynagnueareniMmu. JImHum no-
€HUS BbINOJIHEHbI B cH6ope C Ha-
cectamu, 4Yto ob6ecneymBaer UM
OOMOMIHUTESNIbHYIO XKeCTKOCTb. [lo-
nuMnponuneHoBble Tpy6bl KBaApaT-
HOro CeyeHUs YKOMMJIEKTOBbIBA-
IOTCS HUMNMENbHbIMW MOWUJIKAMWU B
3aBOACKMX YCNOBUAX, BGnaroaaps
yemy [OCTUraeTcs BbICOKOe Ka-
yecTBO M FepMeTUYHOCTb JIMHUN.
OnvHa npumeHseMbiX TPY6 — 6 M,
4YTO NO3BOJIIET COKPATUTb KONnYe-
CTBO COeiMHeHUN. BbicoTy nuHUM
perynupoBartb
BPYYHYIO MM C MOMOLLbIO MOTO-

NnoeHnUss  MOXKHO
pa-peayKTopa, 3TO AaeT BO3MOXK-
HOCTb 6ecnpensiTCTBEHHO  CJle-
AOBaTb TEXHOJIOTMKU coAep >KaHUs
Kyp-Hecylek, a TakXe OcCyllecT-
BNATb MOMKY U Ae3UHeKLMIO 060-
pyAOBaHUS.

OaHa n3 BaXkKHeMLWNX 0CO6eHHO-
CTe” HOBOW TEXHOJ/IOTMKU — aBTOMa-
TU3NMPOBAHHBLIN AlLec6op (puc. 3).
C6op auy npoun3BOAMTCS aBTOMATU-
yeckn BAONb NTUYHMKA. JleHTa am-
uec6opa, M3rotoBfieHHas W3 nep-
OpUPOBAHHOTIO
wupuHom 500 mm, gocTaBnsiet anua
Ha 3/1eBaTop MTMUYHMKA, NMPUEMHbIN
CTOJ1 UM MPSAMO Ha MOMepPeYHbIN

nonunponuieHa

TpaHcnopTep. bnok ynpaBneHus
svlec6opoM Mo3BonsieT Aatb CTapt
paboTaM Kak BPYUHYylO, Tak W Mo
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PUCYHOK 2. Bua NTUYHMKA UBHYTPH

CUTHANY M3 LeHTPanbHOM KOMHaThI
anyecbopa ntmuedepmbl.
ABTOMaTMueckuMe rHesga MoryTt
pacnonaratbCsi NO LEHTPY WUAW NO
60KaM napannenbHo JIMHUAM KOPM-
JIEHWUS M NOEHMS HA KaXKAOM 3Taxe.
Hdonyckaetcs npumeHeHUe OAHO-,
OBYX- U TPEX3TaXKHbIX THe3/ B 3aBU-
CMMOCTM OT WKpPUHBbI 3aaHusA. Ko-
JINYECTBO rHe3j 3aBMCUT OT MOToJIo-
Bbf, M3 pacyeta 1 rHe3go Ha 65 He-
cywek. lNapametpbl rHesga: WwWupwu-
Ha 1200 mMm, rny6uHa 454 mm, Ha-
KNOH peweTkn nona 7° [MokpbiTne
nosnKoB rHesa - Astroturf (Mckyc-
CTBEHHAS TpaBa) - UMUTMpPYeET ecTe-
CTBEHHble YC/IOBUS, uTO 6naronpu-

ATHO CKa3blBaeTCS Ha ANLEHOCKOCTH
Kyp, W, BMecCTe C TeM, obecneymnBa-
eT U COXPAHHOCTb AKnua, 6naroaaps
NAaBHOMY CKaTbiBAHMIO Ha JIEHTY
anyecbopa. KoOHCTpykums rHesga
npefoXpaHseTr CHeCeHHble dKMUa
OT 3arpsi3HeHUs MNOMeTOM W pac-
KNeBblBaHMS MX Hecywkamu. [ns
npeaoTBPALLEHMNS HAXOXKAEHUS Kyp
B rHe3gax B HOUHOe Bpems npeng-
YCMOTPEHbI pelleTyaTbie BbITaJIKK-
Batenun. MNpuesoanmMbie B ABUXKEHUE
3N1eKTPONPMBOAOM, OHWU BbIHY>KAA-
10T NTULY NOKWMHYTb rHe3aa.
ABTOMATM3MPOBAHHOE MOMETOY-
AaneHue — elle OAHO onpeaensto-
liee NpemmyLLecTBO HOBOM TEXHO-
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noruu (puc. 4). BoamoxxHoCTb exe-
OHEBHOM YyO6OpPKKM nomera U3 NTUU-
HMKA 3HAuUTeNbHO YyNy4yllaeT ero
TMrMeHy 1 61aronpusaTHO OTpaXkaer-
CSl HA COCTOSIHMM 340POBbS MTULLbI.
bnarogaps Hanuuuio peluetyarbixX
MOJIOB COKpaLWAeTcss KOHTAKT MNTu-
Ubl C MOMETOM, UTO CHMXKAeT PUCK
BO3HMKHOBEHMUS [OepMaTUTOB rpy-
OV M HOT 1 3apa>keHUs NTULbI refib-
MUHTAMKU. A HM3KOe coaeprkaHue
aMMMaka B BO34yxe YyMeHbluaet
puck 3aboneBaHWM AblXaTeNbHbIX
nyten. Nomer cobumpaerca ¢ NOMo-
WbO MNONMMNPONUIEHOBOM NEHTHI,
npoxoasauien noa pelierkamu no-
NOB Kaxaoro psaga. [lonepeyHblie
TpaHCnopTepbl BbIBOAAT MNOMET C
KaXAoro 3Ta)ka 34aHus, a HakKJ1OH-
HbIM KOHBeMep NTMYHUKA AOCTaBNSA-
eT ero Ha TpaHCMOpTHOe CpeacTBO
MAM B MeCTO XpaHeHUus M nepepa-
60TKM B yao6peHune. Kaxabi npo-
OONbHbBIN TPAaHCMOPTEP NPUBOAUTCS
B ABM)KEHME OTAeNbHbIM MOTOPOM-
peayktopoM. 3anyckK cMcTtembl Npo-
M3BOAMUTCS C AUMMEPOB BPYUHYIO
WM aBTOMATUYeCKM, NonepemMeHHOo
MM OAHOBPEMEHHO.

Ceoncrtea npumeHsieMOM Mo-
NMNPONUAEHOBOW NieHTbl Crnoco6-
CTBYIOT ANWUTENbHOM  3KCnyara-
umun. JleHta yCTOMUMBaA K KNCAOTaM,
wesioyam, 6GONBLIMHCTIBY OpraHwu-
yeCkMX pactBopuTenem M MNOBbI-
WeHHbIM Temnepatypam; npeaen
MPOYHOCTM Ha pacTskeHue o 3,0
T Ha 1 cM?; 6narogapsi HU3KOM af-
resmm MNOBEPXHOCTb JIEHTbl J1Ierko
oumulaercs.

Heob6xoaMMYI0 WMHTEHCUMBHOCTb
M PaBHOMEPHOCTb OCBELLEeHMS Ha
YPOBHe NTUUbl o6ecneynBatoT no-
TOJIOYHblE CBETOAMOAHbIE CBETWUJIb-
HUKK. [naBHOe BKAOUeHMe («pac-
CBeT») W BbIKJIloUeHMe («3aKar»)
cBeTa C HEO6XO0AMMOM MPOAOIIKMU-
Te/IbHOCTbIO AaeT BO3MOXHOCTb Ky-
paM yCakKmBatbCA HA Houner 6e3
BOJSIHeHUM n TpaBM. OcBeLleHMe pe-
rynupyercs aBToMaTmyecku C moMo-

PucyHok 3. ABTOMaTM3MpOBaHHbIN AHLec6op

Wblo 6/10Ka yNpaBneHUs, ocyLecT-
B/ISIOLLEr0 BKJOYEHME U BbiKJIloYe-
HUWe CBeTa, peryMpoBaHUE WMHTEH-
CMBHOCTU OCBELLEeHUS U UMUTALMUIO
«BOCXOZa» M «3akata» COMHUA Mo
33aHHOM NporpamMme 3a BeCb CPOK
coaep>kaHus NTuLbl.
O6opynoBaHne Ans co3daHus
MMWKpOK/IMMATa obecrneymBaer He-
o6xoauMble NapameTpbl U yCNOBUS
ONS 340POBOM XKM3HU U BbICOKOM
Perynu-
poBKAa BEHTUNSLUMM OCYLLeCTBAS-

NPOAYKTUBHOCTM NTULbI.

eTCs1 C MOMOLLbIO KIMMATUUECKOro
KOMMblOTepa, KOTOPbIA KOHTPOSM-
pyer o6bem BO34yxa, npoxoasiie-

ro uyepes BO34yX03ab6OpPHWUKK, U
CKOpPOCTb BpalLleHUs TyHHeNbHbIX
BEHTUNIATOPOB B 3aBMCMMOCTU OT
Temneparypbl U cogep>kanus CO.,.
MapamMeTpbl BO3AyXa BHYTPM MNTWU-
HMKa OLIEHMBAKOTCS MO KpUTepUam
TemMnepartypbl, BIaXKHOCTM W [AaB-
neHus. Bo BceM nTMuHMKe noa-
Oep>XXMBAIOTCA OAMHAKOBbIE YyCNO-
BUS COAep>XaHUa NTuubl 6narofa-
ps CMHXPOHM3AUUWU KOMIMbIOTEPOB
Ha pasHbIX 3TaXKaX. MUHUMaNbHbIN
peXkum BeHTUNSAUMKM npeanonara-
eT obecneyeHne npuToka Bo3ayxa
yepes MPUTOYHblE KNanaHbl B 60-
KOBbIX CTeHax, ynpaB/siemMble MOTO-

PucyHok 4. ABToOMaTM3MpoBaHHOe NoMeToyaajieHue




pamu, 1 oTToKa BO3Ayxa Npu NnomMmo-
WX BEHTUNSATOPOB C MepeMeHHOoM
CKOPOCTbIO Ha 3aaHen creHe. lpwm
NeTHeM, TYHHeJIbHOM, pe>XXnmMe BeH-
TUAALMM NPUTOK BO3AYyXa OCYyLLecT-
BNISIETCS uyepe3 TopueBble KianaHbl
C KOHTPO/IMPYeMOM CKOPOCTbIO UIn
yepes naHenu yBla>XKHeHUs npu mx
Hanuuun. [ina o6orpesa NTUUHMKA
MOXXHO MCMNOJIb30BaTb TeMJIOBEH-
TMNATOPblI U/MNK NydeBble MHppa-
KpacHble HarpeBaTenu.

TexHonorna EGGoist npeano-
naraet MOJIHYIO aBToMaTMsauuio
cucteMm sinuec6bopa, B3BeLWMBaHMUSA
KOPMOB, NoAauM BOAbl U KOPMOB,
nometoyaaNieHUs M CO34aHUSA MU-
Kpok/immara.

C MOMeHTa yCTaHOBKM 060py-
AOBaHMS CUCTEMbl paboTaloT B CO-
OTBETCTBMW C HeobXxoAMMbIMU pe-
XXMMaMn 6e3 yyactusa yenoseka. B
C/lyyae BHELUTAaTHOM CUTyauuu Un
BO3HWKHOBEHUSA Heo6XoAMMOCTU
HACTPOMKM UM OBCNY)KMBAHUS TOM
MIN MHOM CUCTEMbI MOXXHO BOC-
Nosb30BaTbC aBAPUMHOM KHOMKOM
BbIKJTIOUEHUS.

Cucrema aBTOMatnyeckoro sm-
uecéopa
npoueccom c6opa sduL COrnacHo

noseonsder ynpasasdtb
yCTaHOBKAM Tammepa 6e3 BOBJe-
yeHUs 06CNyXMBAKOWeEro nepco-
Hana. YnpaBieHWe 31eBatopoM U
NPOAOJIbHbIMWN NeHTaMU aMnLec60-
pa ocyulecTBasieTca no oTaesibHO-
ctn. Cuctema gonyckaeT BO3MOXK-

HOCTb perysnpoBKM CKOpoOCTn c6o-
pa svy No Heo6XoAMMOCTH.

Cucrema aBTOMaTMueckom Kop-
Mopaszaum obecreynmBaer ynpas-
NleHne npoueccoMm pasgayn Kop-
MOB 6e3 yyacTusl yefiogeka B COOT-
BETCTBMM C YCTAHOBKAMMW TaiMepOB.
B nporpamme 3aparorcs napamerpbl
BpeMeHU W MNPOAOSIKUTENbHOCTHU
KOpMJIeHUs, a TakXXe KOJIMYecTBO
umknoB. Cucrema obecneumBaer
B3BELLUMBAHWE KOPMOB ANSl KaXAo-
ro YpoBHS NTUUYHMKA.

ABTOMAaTMKa CUCTeMbl MOMeTO-
yAaneHus npeaycmarpuBaer Bce
Heo6xoAuMble TexHoJlormueckue
610KNPOBKKU. YrpaBieHue U pery-
JIMPOBKY CMUCTEMbl MPOU3BOAMUT One-
patop B COOTBETCTBMU C TpebGOBaHMU-
MW TEXHONOroB nTmnuedabpuku:
OCyLLeCcTBNSIeT BKJIIOUEeHMUE/BbIK/IO-
yeHMe Heo6XOAMMbBIX NeHT npo-
[OJIbHOro nomeTtoyaaneHus, none-
pPEUYHbIX M HAKJIOHHOrO TpaHCnop-
TEPOB BbIFPYy3KM Momera M3 MNTUU-
HUKa.

Tanmepbl B KOHTpoOsepax Mu-
KpOKJInMaTta NporpaMmmmpyroTcs Ta-
KMUM 06pa3om, 4ToObl OCTAHOBMUTb
NPOU3BOACTBEHHbIE CUCTEMbI B CIy-
yae Heob6Xx0AMMOCTM MPOBeAeHUS
onepauunm no c6opy amnua nnm yéop-
Ke, MOMKe, HAaCTPOMKe CUCTEM WU
Y3/10B.

[aHHble BCex cucteMm cobupaltot-
CA M aHaANM3UPYIOTCA C NOMOLLbIO
cneunanbHOro NporpaMMHoro obe-
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cneyeHus, peannsys, Takum ob6pa-
30M, NOTPE6HOCTb B AMCMeTYepm3a-
LMu npoueccoB B NTUYHUKE.

B coctaBe Ka>kaom cuctemMmbl ectb
3BYKOBasi M CBeTOBas CUrHanmsa-
UM, a Tak>Ke aBapumnHoe onoselye-
Hue.

Pe3ynbrarbl
BOM TEXHOJIOTMK MpPU COAepP>KaHNU

ncnblitTaHUA HO-

Kyp MPOMBbILJIEHHOrO CTaga Kpoc-
ca Xam-/lamH nokasasm, YTO HOBAS
TEXHONIOTUA MpPU  MaKCUMMalbHOM
cobnoaeHnn ycnoesmm 6naronony-
ums NTUUbI, COBPEMEHHbIX TPe6OoBa-
HMIM O6LECTBEHHbIX OpraHu3auumn,
noTpeéuTens n cepTMULNpPYOLWMX
ctpykTyp EC K ee cogep>kaHuio o6e-
cneumBaeT BbICOKYIO COXPaHHOCTb
NOronoBbsS M peanunsaumio reHeTu-
yeckoro noteHumana NpoayKTMBHO-
CTU Kyp-HecyLlleK COBPEMEHHbIX Bbl-
COKOMPOAYKTUBHbIX KPOCCOB.

3aksitoueHune. TakuMm 06pasom,
MHHOBALMOHHAsA TexHoNornsa co-
Aep>KaHUs Kyp Ha cetyatbiX Monax
BKJ/1lOYAeT BCe AOCTOMHCTBA K/1eTou-
HOM U HaNONIbHOM CUCTEM, U ee BHe-
ApeHue NOo3BOJIUT NPOM3BOAUTDL UH-
Ky6aLUMOHHbIe U NULLeBble Arua Kyp
SAMYHBIX M MSACHBIX KPOCCOB C MC-
NnoNb30BaHMEM BBICOKMX CTaHAap-
TOB 6/1aronosy4ymns NOrosI0BbA.

Ans KOHTaKTa C aBTOpOM:

KaBrapawBunu Anexkcen
LlamunoBuu
E-mail: alexk@vnitip.ru

The Innovative Management System for Layers with Slatted Floor

Kavtarashvili A.Sh.

Federal Scientific Center “All-Russian Research and Technological Institute of Poultry”

of Russian Academy of Sciences

Summary: The classification of the systems of layers’ management developed by the author is presented; all
systems (including systems with cage housing, floor housing, free range systems) are briefly characterized and

their shortages and advantages are presented. The innovative management system for layers with slatted floor

is detailed; this system is highly automated including the important processes of egg collection and elimination

of manure.

Keywovrds: layers, management systems, slatted floor, egg collection, elimination of manure.
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