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BBEJAEHHUE

OCHOBHOM  3aJauyeii  CEIbCKOXO3AMCTBEHHOIO IPOM3BOACTBA  SIBJISIETCS
HaJeKHOE oOO0ecredeHnue CTpaHbl TPOJOBOJIBCTBHEM U  CEIIbCKOXO3SMCTBEHHBIM
ceipbeM. [IponyKiusi KUBOTHOBOJCTBA COCTABJISIET OKOJIO IOJOBUHBI CTOMMOCTH
BCEM BaJOBOM MPOJIYKIMUA CEIbCKOTO XO35MCTBA, 4 B paillOHaX HWHTEHCUBHOTO
KUBOTHOBOJICTBa — Oosiee 60%.

JIns  MOCTWXKEHWST HOBBIX  pyOekedl B NIPOU3BOJCTBE  MPOAYKTOB
KUBOTHOBOJICTBA TPEOYETCS] CYNIECTBEHHO MOBBICUTH MPOAYKTUBHOCTH CKOTa. IJTO
MOXHO CHeNaTh, WCIOJb3Yysl JOCTH)KEHUS TE€HETUKH M  CEJEKIMU, HOBBIX
OMOJIOTMYECKUX METOJIOB YIIYUIIEHUSI CTaja, a TaKKE Ha OCHOBE YKPEIUICHHS
KOpMOBO#1 6a3el. [lepeBo/ >KUBOTHOBOACTBA HA MPOMBIIIJICHHYIO TEXHOJIOTHIO TAKXKe
NOBBIIAET TMOKA3aTeNM MPOAYKTUBHOCTH CKOTa. BHenpeHWe NpOMBIIUIEHHON
TEXHOJIOTUU CBSI3aHO C NPUMEHEHUEM CpPEACTB MEXaHM3allUM U aBTOMAaTHU3alluH,
KOTOpbIE HE TOJBKO OOJIETYAarOT TPYJ >KUBOTHOBOJOB, HO M PE3KO COKPAIAIOT
3aTparhl pabouero BpEMEHU Ha €AMHUILY TOJYYEHHON MTPOTIYKIIUH.

B nocnennee BpeMs B cTpaHe Hadalach peOpraHuM3aiiusi CTapeix Qepm,
BHEJIPEHHUE HOBBIX MAIlIMH U MEXaHU3MOB.

[IpuroroBiieHuE KOPMOB B KUBOTHOBOJUECKUX KOMILIEKCAX SIBISETCS OJTHOM
U3 TPYAOEMKHX orepauuii u cocranisieT npuMmepHo 30-40% Bcex TpyIdoBBIX 3aTpar,
UIyIKUX Ha OOCHyKMBaHHE >XUBOTHBIX. [l03TOMYy MexaHM3aluM STOTO Ipoiiecca
yAensieTcs: 00JIbII0€ BHUMAHHUE.

3apaueit BKP sABnseTcs mNOBBILIEHHE YPOBHS MEXaHU3AMU IIpolecca
MPUTOTOBJICHUS KOPMOB U TMOBBIIIEHUE, TEM CaMbIM, MPOJYKTUBHOCTH KPYIHOTO

poraTroro CKora.



1 JUTEPATYPHO-IIATEHTHBI OB30P

1.1 U3menbuuTe I KOPMOB

W3BecteH namenbuntenab KOpMoB (a.c. Ne 410733), copeprkaruii KOpImyc ¢ pa3MeIeHHbIMU
B HEM HENOJBWKHBIMHM M 3aKPEIIEHHBIMU HAa Baly MOJBMXHBIMU HOXAaMH, B KOTOPOM JIE€3BHS
HETIOJBIDKHBIX HOXKEH BBITIOJHEHBI KPUBOJMHEWHBIMU, C OOECIICYCHHEM YTIJla CKOJNBXKCHHS TpU
pesanuu, paBHbiMH 30 40°, mpuueM 4YMCIIO HEMOJBMXKHBIX HOXEH MEHBIIE Ha OJHO YKCIa

MOJIBIKHBIX HOXKeEH (pucyHok 1.1).

1 — xoprmyc; 2 — Bai; 3 — HOXM; 4 - MPOTUBOPEKYILIUE HOKU; 5 - JIE3BUS
Pucynok 1.1 — 3menpunTens KOpMOB

W3menbuutens obecrneynBaeT H3MeEIbU€HHE CTeOeIbuaThiX, IPyObIX U COUYHBIX KOPMOB,
OJIHAKO HE MOXXET U3MEJIb4aTh 3€pPHO, a TAKXKE KyKypy3y C IOYaTKaMU M, KpOME TOr0, HOKHU
HOXKEBOT'O YCTPOMCTBA CJIOXHOW KOH(PUIypallun TPYJOEMKH B H3TOTOBJIEHUH, OTCYTCTBHE
JIOTIOJIHUTENBHBIX CPEJCTB BBIOpOCAa Macchl NMPUBOAMUT K 3a0MBAaHUIO KaMepbl HM3MENIbYEHUS, K
HEJ0CTaTOYHOMY KaueCTBY U3MEJIbYCHHUS.

W3BecTeH u3aMenbunuTedbh PACTUTEIBHBIX KOPMOB 110 (a.c. 1665942), comepxaliuii Kopmyc ¢
3arpy304HbIM OKHOM M BBIIPY3HOH T'OpJIOBHHOH, POTOp C H3MEJIbYAalOIIMMHM JJIEMEHTAMU MU
YCTAHOBJICHHYIO B KOPITyCE C BO3MOXKHOCTBIO 00pa30BaHUs KOJBIEBON MOJIOCTH KOJBIEBYIO JIEKY C
Ouuyamu, B KOTOPOH BBIIIOJHEHO BBIIPY3HOE OKHO, PACIOJI0KEHHOE Iepes 3arpy304HbIM OKHOM IO
HaNpaBJICHUIO BpAIEHUS POTOpa, MPH 3TOM JI€Ka YCTaHOBJIEHA C BO3MOKHOCTBHIO IMOBOPOTa IO
HaIIPaBJIEHUIO OT 3arpy304YHOT0 OKHA K BBIFPY3HOM TOpPJIOBHHE MPOTHUB X0Jla pOTOPA, IPUYEM yTOJ
MEX/y OCHIO BBITPY3HOI'O OKHA M BEPTHKAILHOM OChIO poropa coctasisier 45 180° (pucynok 1.2).
Ha xpblke kopmyca yCTaHOBJIEH CEPIOBHUIHBIN NMPOTUBOPE3 M HAa JIUCKE POTOpA 3aKPEIJIEHbI ¢
BHEIIHEHl CTOPOHBI pPOTOpa JIONMATKH, PACHOJOXKEHHbIE B KOJBIEBOM MOJOCTH BBIOpOCA.

N3menbyuaroniye 3J1eMEHTBl POTOPA PEXKYILHE.
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1 - xopryc, 2 — KpbIliKa, 3 — OyHKep, 4 - 3arpy304HOE OKHO, 5 — pOTOD,

6,7 - pexyiiue 3JIeMEeHTHI, 8§ — Ball, 9 - anekTpoaBuUratesb, 10 - ceprnoBUIHBIN TPOTUBOPE3, 11 -
yonaTky, 12 - KoyibIeBas MoJIOCTh BeIOpoca, 13 - konbresas aeka, 14 — ouuu, 15 — massr, 16 -
BBITPY3HOE OKHO, 17 - paboyasi moJI0CTh,

18 - BeIrpy3Has ropioBuHa, 19 — 3aBeca, 20 - OTKHIHAs pyKOSTKa
Pucynok 1.2 — U3menbuntens KOpMOB

B u3BecTHOM u3MenbUMTENE YIYUIIEH TEXHOJOTMYECKUH IMPOLECC M3MEIbYEHMs 3a CUET
KOHCTPYKIIUU J€KH U PACIOJIOKEHUS BBITPY3HOIO OKHA, HAJIMYUS BBITPY3HBIX JIONATOK, OJJHAKO Ha
STOM H3MENbUUTENIC HEBO3MOXHO TMPOM3BECTH KAYECTBEHHOE H3MENIbYeHHE TPYObIX U COYHBIX
KOPMOB, T.K. U3MEJIBUUTEND OCHAILEH B 3arpPy30YHOI TOPJIOBUHE TOJBKO CEPIIOBUAHBIMU HOXKAaMH,
aKTHBHBIE TIOJBM)KHBIE HOKH B ATOH 30HE OTCYTCTBYIOT M TOPJIOBHMHA B Tporiecce padoThl Oyaer
3a0UBaThCA, YeMY CIIOCOOCTBYET TAaK)K€ OTCYTCTBHE 3a0HUpaIONINX U MOAAIOIINX HA M3MENbYaroline
JMIeMEHThl JomaTtok. Kpome Toro, Ha yKa3aHHOM HW3MENbYHUTENE HEBO3MOXHO IPOU3BECTH
KayeCTBEHHOE M3MEJIbYCHHUE 3€pHA, T. K. OH CHA0XKEH TOJBKO PEKYIIUMH 3JIEMEHTaMHU, U 110 3TOU
K€ MPUYMHE HEBO3MOXKHO KaUECTBEHHO U3MENbUNUTh KyKYypPY3HbIE TIOYATKH.

N3Becren m3menpuntenb KopMoB (a.c. Ne 539552), coneprkamuii KOpITyC ¢ 3arpy304HON U
BBITPY3HOW TOpPJIOBMHAMHU, JEKOH C MOJIOTKOBBIM POTOPOM, HOXKEBBIM HM3MEIbUYUTEIIEM,
HETOJABMKHBIMU HOXKaMHU W TOJAIONIMM YCTPOMCTBOM, IMPUYEM JIE3BUS HEMOJBUMKHBIX HOXKEH
BBITIOJIHEHBI KPHBOJMHEHHBIMU C OOECIIEYEHHEM YIJIa CKOJIbKeHWs, paBHbiM 30 40°u uucio
HEMOJIBIKHBIX HOKEW MEHbIIe Ha OJHO YHUCIA MOJABMKHBIX HOXKEH, a Je3BUs MOABIKHBIX HOXKEH

pacronoxensl moj yriom 10 15° x paguycy ux BpalieHus.
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1 — kopmyc, 2 - BaJioM, 3 — IUCK, 4 - TIOJIBM>KHBIC HOXKH, 5 — HETIOJBUKHBIC HOXKH, 6 — IPOYIIHHBI,
7 — MOJIOTKH, 8 — Aeka, 9 — mHeK, 10 - enoYyHo-MIaHYaThlii TPAHCTIOPTEP
Pucynok 1.3 - 3menbunrtens KOpMOB

JIaHHBIA W3MEIBUUTENIb MOXKET HM3MeNb4aTh cTeOenbuaThle KopMa M 3€pHO, OIHAKO HE
o0OecrieunBaeT M3MeENbUEHUE KOPHEKIyOHEII00B, 0aX4eBbIX KyJIbTYp H3-3a 3a0MBaHMS KaMepbl
M3MENbYEeHHUSI IPU BBITPY3Ke NPOAYKTa U3MeNbUeHHs 0e3 TOMOIHUTEIbHBIX CPECTB BhIOpOca yepes
BEPXHIOIO TOPJIOBHUHY.

Kak 1 B mpeaplaylMx M3BECTHBIX M3MENIBUYUTENSIX M JIPpOOMIIKaxX MpsMoiuHeiiHas (opma
MOJIOTKA NPUBOJUT K €ro OBICTPOMY H3HAIIMBAHMIO, NIEPECTAHOBKE MOJOTKOB, MPOU3BOJIBLHOMY
M3MEHEHHUIO0 paboyero 3a3opa Mnpu ux u3HamuBaHuu. KpoMme Toro, yHUBEpCaIbHOCTh U3MEIbUNTEINS
6e3 moadopa mapamMeTpoB U padOYUX ANEMEHTOB, HEOOXOAUMBIX JUIS KKIOTO BHIa U3MENYaeMOro
KOpMa, IPUBOJUT K MOJYyUYEHHUIO0 HEKAYECTBEHHOIO IPOAYKTA U3MEIBUYEHUS 110 BCEM BUAAM KOpMa.

W3BecTeH n3MenbuuTens KOpMoB (a.c. Nel1748728), coneprkaiiuii KOpIyc ¢ 3arpy304Hoi U
pasrpy304HON TOPJIIOBMHAMH, BHYTPH KOTOPOIO pa3MEUIeHbl KaMmepa H3MEIbYEHHUS C POTOpPOM,
OCHAIIIEHHBIM H3MENbYAIOIMIUMU 3JIE€MEHTaMU U JIOMATKaMH, Pa3MEIIEHHBI MEXIy yCTpOilcTBOM
JUISL 3arPY3KH KOPMOB M POTOPOM HO>KEBOM M3MENbUUTENb (PUCYHOK 1.4).

B wn3BecTHOM H3MeNbUMUTENE MPOTUBOPEKYIINE HOXKU YCTAHOBJIEHBI HAKIIOHHO IO XOIy
BpallleHUs1 poTopa MOJ YIJIoM K ero paauycy, paBHbiM 0,28 panuan, a pabodass MOBEPXHOCTh
peliera BBHINOJIHEHA B BHJE 3Ur3aroo0pasHbIX Mpope3ei, YepenylomMXcs C KPYIJIbIMU

OTBCPCTHUAMHU, IIPHU 3TOM 34 PCUICTOM 06pa30BaHa 3apClI€THasA KamMepa, B KOTOpOﬁ PasMCIICHBL



BI)I6paCI>IBaIOIIII/Ie monatku. Takoe KOHCTPYKTHUBHOC BBIIIOJIHCHUC H3MCJIBUYUTCIISA T1O3BOJIACT
JOCTHYb HGO6XO,Z[I/IMOFO KadueCTBa M3MCIBUYCHHUA OIPEACICHHBIX BHIOB KOPMOB, HAIIPpHUMEDP

3epHOCTEP KHEBOM cMecH U cTebel KyKypy3bl ¢ ToYaTKaMHM, TAK)Ke 3epHa.

f g
<

Y10 \p

1 — xopmyc, 2 — 3arpy304Hasi TOpPJIOBUHA, 3 — pa3rpy304Has TOpJIOBUHA, 4 — KaMepa U3MeNbueHus, 5
- C IpOOUIIBLHBIN POTOP, 6 - U3MENIBYAIOIINE PJICMEHTHI,
7 - HEMOJIBM)KHBIE TPOTHUBOPEKYILIUE IETVIEHTHI, 8 - KOJbLeBas aeka, 9 — pemero, 10 -
3apemeTHas kamepa, 11, 12 — nonarku, 13 - okHo, 14 - pabouas nmonocTts, 15,16 - ycTpoiicTBa ams
3arpy3Kd BOJIOKHHUCTBIX KOPMOB M CHIITyYHX MaTepuasoB, 17 - ckaTtHas tocka, 19 - peryiaupyemas

3acioHkKa, 20 - mpuBoa

Pucynok 1.4 - I3menbunTenb KOpMOB

K HenocTaTkam U3BECTHOIO M3MENBYUTENSE OTHOCUTCS TO, UTO C €0 MOMOILBbIO HEBO3MOXHO
OCYILECTBUTh HU3MEJIBYEHHE CHJIOca, 0axX4yeBbIX KyJbTYp M KOPHEKIYOHENJIOJOB C BBICOKMM
COJIepKaHMEM BJIark M3-3a 4acTOro 3a0MBaHUs KaMepbl U3MENbUYEHUs, HEBO3MOKHOCTH MPOU3BECTH
UX BBITPY3KY 4€pe3 BEPXHEE BBITPY3HOE OKHO.

K HepocTaTkaM M3BECTHOTO M3MENBUYMUTENS OTHOCUTCA TaKXe U TO, UYTO MpPSIMbIE JIONACTH
HOXKEBOTO HM3MEJIBYUTENS] HE CIOCOOCTBYIOT MEPEMEIIECHUI0 IMOAJISKAIEr0 H3MEJIbYEHUIO
MaTepualla HEMOCPEJICTBEHHO K U3MENIbYalollUM 3JIeMEHTaM, HE CO3[alT TpedyeMoro

BCHTHUJIINUOHHOTO HAIIOpa, a TAaKXKE TO, YTO U3MCIBYUTCIIL HC obecrieynuBaeT HOI[60pa paGOqu



MapaMeTPOB U1l KaXJOro BUAA KOpMa W, KaK U B MPEABIAYIIUX HU3MEJIbUYUTEISIX, U3MENTbYAIOIINE
3JIEMEHTHI POTOPA-MOJIOTHIIKH, pabOTaIONINEe OJTHON BEPXHEH TpaHbIo.

B ocHOBy u300peTeHus mocTaBieHa 3aa4ya CO3/1aHusl U3MEIbYUTENSE KOPMOB, B KOTOPOM 3a
CYET HOBBIX, HEU3BECTHBIX U3 PaHEE OMUCAHHBIX U APYTUX UCTOYHUKOB U3BECTHOCTH TEXHUYECKHUX
pelIeHU  W3MENBYAIONINX  JJIEMEHTOB, YCTPOHCTB  YCTAaHOBKM  paboYMx  MapaMmeTpoB
obOecrieunBaeTCsl M3MENBUCHHE BCEX BHJIOB KOPMOB Ha OJHOM H3MENBYHTENC C JOCTHKEHHUEM
TpeOyeMOro KauecTBa K KaKIOMY MPOIYKTY.

[TocraBnenHas 3aga4ya pemiaeTcs TEM, YTO B U3MEIBYUTEIE KOPMOB, COAEPKALIEM KOPIYC C
3arpy304HbIM M  Pa3rpy304YHbIM YCTPOWCTBAMH, BHYTPH KOTOPOTO pa3MEIICHbI KaMmepa
HU3MEIIbYCHHS C POTOPOM, OCHAIIEHHBIM U3MEIBYAIOIMMU 3JIEMEHTAMH U JIOTIATKAMU JICTIECTKOBOM
(hopMBI, YCTPOMCTBO HJsi 3arpy3kd KOPMOB, pa3MEUICHHBIH MEXIy yCTPOMCTBOM sl 3arpy3Ku
KOPMOB M POTOPOM HOXKEBOH M3MEIBYHUTEIh U MPOTUBOPEIKYIINE HOXKH, COTIIACHO M300PETCHHUIO,
M3MENBYAIOIINE 3JIEMEHTHI POTOpa BBIMOJHEHBI B BHUJAE KoJiell 3y0daTtoi (OpMbl, YCTaHOBJIECHBI
HaKJIOHHO IO OTHOIICHHUIO K MX OCSIM Ha YroJl, paBHBIA YIJIy CKOca pabo4mMX IUIOCKOCTEH KOJel
3y04aToil opMbI U OXBAYEHHBIX IKpPAHAMH, JICTIECTKU JIOMATOK POTOpa BHIMOTHEHBI O0TEKaEeMOM
(GOpMBI C 33a0CTPEHHBIM TIEPETHUM KOHIIOM, a KOPIYC CHAa0XEH BTOPBIM Pa3TPy304HBIM
YCTPOMCTBOM, YTO HOKH HOKEBOT'O U3MEIBUYUTENS BBIITOJTHEHBI C JBYXCTOPOHHEHN 3aTOYKOM JIE3BHIA,
MEXaHHU3MOB DPETYJHPOBKH Pab0OYero 3a3opa, BBHINOJTHCHHBIM B BHJIC YCTAHOBJICHHBIX Ha OCHX,
MPOXOASIINX Yepe3 KOPITyC, C ABYX €ro CTOPOH, OOOBINICK, COCIMHEHHBIX C MOANPYKUHEHHBIM
BUHTOM, DPa3MELIEHHbIM B YNOpE W BTYJKaX M OrPAHMYEHHBIM TailkaMHM, a TaKKe TeM, 4YTO
MOCaI0YHbIe THE3[a KoJell 3youaTol (OpMBI B BHAE JBYX yCEUEHHBIX KOHYCOB, HAIIPABJICHHBIX
BEpILINHAMU JPYT K APYTY.

OTnuuuTenbHbIE TPU3HAKK  HM3MEJBUMUTENSI KOPMOB  3aKJIIOYAlOTCS B TOM, 4TO
M3MENbYaloINe JEMEHTHl POTOPA BBIMOJHEHBI B BUAE KoJell 3y04yaTtoit (hopMbl, yCTaHOBICHHBIX
HAaKJIOHHO 0 OTHOIIEHUIO K MX OCSM Ha YToJl, paBHBIA YTy CKOca paOOuuX TUIOCKOCTEH KOJell
3yOuaToii ¢GoOpMBI M OXBAUYCHHBIMHU DSKpaHaMH, a JIETIECTKH JIOMATOK pPOTOpPa BBITOJHEHBI
oOtekaeMoil (OpPMBI ¢ 3a0CTPEHHBIM TMEPEAHUM KOHIIOM, a KOPIYC OCHAIICH BTOPBIM
pa3rpy304HbIM yCTPOMCTBOM, HOKHM HOXKEBOT'O U3MEIBUMTENS C IBYXCTOPOHHEHN 3aTOUKOM JIe3BUN U
B TOM, YTO KOPITyC OCHAIIIEH MEXaHU3MOM PETYIUPOBKH padOYero 3a30pa, BBHIOJHEHHBIM B BUJC
YCTAaHOBJICHHBIX Ha OCSX, MPOXOSAIINX Yepe3 KOPIYC, C ABYX €ro CTOPOH OOOBINIEK, COCTUHEHHBIX
MOJINPY>KUHEHHBIM BHHTOM, pPa3MEUICHHBbIM B YNOPE W BTYJKAaX M OrPAHUYEHHBIM TaillKaMmH,
SIBJISIETCS. HOBBIM M CYHIECTBEHHBIM, TaK KaK UMEIOT B UX COBOKYIMHOCTH MPUYMHHO-CIEACTBEHHYIO
CBSI3b C JIOCTUTAa€MbIM TEXHUUYECKUM PE3yJIbTATOM, 3aKJIFOYAOIIEMCS B BO3MOKHOCTH U3MEIBYEHUS
BCEX BUJIOB KOPMOB Ha OJHOM H3MEJBUMUTENIEC C JIOCTHKECHHUEM TpeOyeMOro KadecTBa KaXKIOTO

IpOoAYKTA U3MEIIBYCHUS, a4 TAKXKE 11O OTACIBHBIM €I'0 IIPpU3HaKaM:



BBITTOJIHEHNE M3MEJIHUAIONIETO AIEMEHTA B BU/IE HAKIIOHHO YCTAHOBJIEHHBIX KOJIEIl 3y0uaToi
(hOpMBI C YIJIOM HAaKJIOHA MX YCTAaHOBKH IO OTHOIIEHHIO K MX OCSIM Ha YroJj, paBHBIA yIily ckoca
pabounx IUIOCKOCTEH Kojer 3y04aroit ¢opMmbl, oOecredrBaeT HAMpaBICHHYIO MOJady KOpMa Mo
OOKOBBIM HX MOBEPXHOCTSM Ha OKOHYATEIbHOE H3MEJIbUCHHE MEXIY MOBEPXHOCTSIMU OWded u
paboYmnx TUTOCKOCTEH KoJien] 3y0uaToil (hOpMBI, caMO3aTauMBaHHE OOKOBBIX PEXYIIUX KPOMOK,
BTYJIOK 3yOuaToil (opmbl, a cIeAoBaTeIbHO, TOCTOSHHBINM YCTAaHOBJICHHBIA 3a30p 0Oe3
MIPOU3BOJIBHOTO YBEIUYCHHS MIPH UX WU3HAIIMBAHUH, MapasieIbHOCTh MOBEPXHOCTEH Onuel neKu u
pabounx IuIocKOCTed KoJjer 3yOouaToil (opMbl, a Kak pe3ysibTaT KaueCTBEHHOE M3MEIbUeHHE Ha
OKOHYATEJIbHOM 3Talle BCEX BUJIOB KOPMOB;

BBITIOJTHEHHE KoJiel 3yOouaToil (OpMbl OXBAau€HHBIMH JKpPaHAMM, a JIETIECTKOB JIOMATOK
pOTOpa BBIMIOJHEHHBIX 00TEeKaeMOil (OpMBbI M 3a0CTPEHHBIM TEPEIHUM KOHIIOM - oOecrednBaeT
HaNpaBJICHHYIO MOAa4y, NpeABapUTEeNbHO HW3MEIbUCHHBIX KOPMOB K KosbLilaM 3y04atoil (opmsl,
YCWJIMBAET BO3AYIIHBIM MOTOK B KaMepe U3MENIbYEHHs], CIIOCOOCTBYET YJAICHHUIO KOpMa U3 HEe U
MpeI0TBpaIaeT 3a0UBaHNUE POTOPA;

KOPITyC M3MENbUUTENS CHAOXKEH BTOPBIM pa3rpy304HBIM YCTPOHCTBOM, 00€CTEUMBAIOIINM
NpsiIMOi BEIOPOC HEOCTATOYHO JIETYYMX YACTHIl KOpMa, HapUMep YacTUI[ KOPHEKITyOHEIIOI0B,
BJIQXKHOTO TPyOOro KopMa, TOTAa Kak MepBOe 00eCreunBaeT yAajeHHE JIETKOYNAIIeMbIX YacTHIL
3€pHa;

M3MENBbUYNTENb OCHAIIEH MEXaHU3MOM pETryJIMPOBKHM 3a30pa, BBHIIOJHEHHBIM B BHJIE
YCTaHOBJICHHBIX Ha OCSIX, MPOXOAIINX Yepe3 KOPITyC, C IBYX €r0 CTOPOH OOOBIIIEK, COeAMHEHHBIX
C MOANPYKUHEHHBIM BUHTOM, Pa3MEIIEHHBIM B YIIOpE M BTYJIKE U OIPAaHUYEHHBIM railkaMu, 4TO
o0OecrieynBaeT MpU MPOCTOTE KOHCTPYKLIMH >KECTKOCTb YCTAHOBKU JE€KH C OJHOBPEMEHHOMU
BO3MOJKHOCTBIO €€ OTXOJa INpU NOMAaJaHUM BKJIIOYEHUN THUIA KaMHs, a TakK€ BO3MOXHOCThb
YCTaHOBKH TpeOyeMoro 3a30pa B 3aBUCHUMOCTH OT BHJ1a iepepadbaTbIBAeMOro Kopma;

HOXXM HOXEBOTO H3MEJBbUUTENsI C JABYXCTOPOHHEH 3aTOYKOH, YTO o0OecmeumBaeT HX
€aMo03aTauuBaeMOCTb U JUIUTEIbHOCTh IKCIUTyaTallii HOXKEMH, a CJIeZIOBATEIbHO U Ka4eCTBO pe3a.

Takum o0pa3oM  3asBIsieMbld  M3MEJIbUUTENb KOPMOB  OTJIMYAETCS HOBBIMH U
CYIIECTBEHHBIMU MPU3HAKAMH, 0OECIICUNBAIOIINMHU PEIICHHE 3a7a4i U JOCTHKEHNE TEXHUUYECKOTrO
pe3yJibTara, 1 OTBeYaeT TPEOOBAHMIM K U300PETEHUIO - "H300peTaTeIbCKUi ypOBEeHb' .

N3Becten maMenpuutenb KOpMoB (mareHT PD No2072765). On coctouT (pucyHok 1.5) u3
YCTAHOBJICHHOTO Ha pame |1 Kopryca 2 ¢ yCTPOMCTBOM ISl 3arpy3Kd 3 W YCTPOMCTBAMHM JIf
pasrpy3ku 4 u 5, potopa 6 U KOJbIEBON CEKUMOHHOM JIeKH 7. Mexly yCTpOMCTBOM ISl 3arpy3Ku
KOpPMOB 3 ¥ pOTOpOM 6 pacroioKeH HOKEBOW M3MENbUUTENb § C OJHOM mapoi Hoxel 9 ¢ AByMs

PEXYLIMMHI KOHLIAMU KaXAbIH U ¢ IByMsI IapaMu NPOTUBOPEXKYLINX Hoxkel 10.
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Pucynok 1.5 — 3menpuntens KOpMOB

Potop 6 BbinoniHeH u3 nepeanero 11 u 3aanero 12 nuckoB, Ha KOTOPBIX 3aKpeIUIeHbl ocH 13
C pa3MEIEHHBIMM Ha HUX HM3MEJBYAIOIMMH JIEMEHTaMU B BUie Kousel 3yOuaToil ¢opmbr 14.
3agHui auck 12 kpenuTcs Ha KOHYCHOM cTymnuue 15, koTopas Kpenurcs Ha Bainy 16, a nepenHuii
muck 11 kpenutes x 3aaHemy 12 npu nmomoutu cBsizedt 17. Brynku 3y6uatoit hopmel 14 otaeneHs
JpyT OT Apyra BTyJkaMmu 18 u ot nuckoB 11, 12 Brynkamu 19 u pazmeniatorcst noj yriom k ocu 13,
a uX paboure MIOCKOCTH CKOIICHBI IO OTHOIICHUIO KoJjiell 3y0uyaToi opmbl 14 Ha yroi, paBHBIHA
yIIly HaKJIOHa KOJIEll 3y04aToii popmbl 14 110 OTHOLIEHHIO K 0csiM 1 cocTasisteT 10 45° u B paGodem
MOJIOKEHUH pabouue IUIOCKOCTH MapajuleibHbl pabodeld MOBEPXHOCTH AEKH 7. YTOJd HAaKJIOHA
konen 3yOuaroii Qopmbl 14 B 10 45° onrumanbHbiil aas co3manus d(PQEKTa CKOIbKEHUS
yIapsomuxcs 0 OOKOBbIE IOBEPXHOCTH IPEIBAPUTENBHO H3MEIbUEHHBIX YacTUI[ KopMa JUis
HaNpaBJICHHONW MOJauyu €ro B OKOHYATENIbHYIO 30HY M3MENIbYECHUSI MEXKAY pabouuMU MIOCKOCTSIMU
KoJjern 3yOudatoil ¢opMbl 14 ¥ MOBEpXHOCTHIO JeKW 7. YcTaHOBKa Kojer 3y0uaroit ¢opmser 14
HaKJIIOHHO K ocu 13 obecrneunBaercsi Mocajo4HbIM T'HE3Z0M, BBIIOJHEHHBIM B BUJAE OTBEPCTHS,
BHYTPEHHSAS IOBEPXHOCTb KOTOPOIO IPEACTaBIsSET JBa YCEUEHHBIX KOHYCa, HaIlPaBICHHBIX
BEPILIMHAMU JPYT K JIPYTy.

Ha 3agnem gucke 12 3akpernnens! 3kpasbl 20, kpersimuecs U K nepegHemy aucky 11 Ha
HEKOTOPOM PAacCTOSHUU OT KoJiell 3youaroil popmsl 14 1 oxBaThIBaOLIUE UX.

Ha crynume 15 poropa 6 pacmoioXeHbl JIETIECTKH JIOMAaTOK OO0TekaeMod (opMbI ¢

3a0CTPEHHBIM NEpeIHUM KOHIOM 21, a Ha Bamy 16 poropa 6 U mepexonHOM BTyJIKE 22 MEXIy



YCTPOMCTBOM AJIsl 3arpy3KH 3 U pOTOPOM 6 YCTAaHOBJIEH HOXKEBOW M3MENbUUTEND §, COCTOSALINMN U3
napbl MOJABMKHBIX HOXKEH 9, KOHIIbI KOTOPBIX UMEIOT TaKOM e BUJ, KaK U MPOTUBOPEKYIINE HOXKHU
8, B3aMMOJEWCTBYIOUIMX C MPOTHBOPESKYIIMMH HEMOJBIKHBIMM HOXXKaMU 8, oOpa3ys MpH HX
B3aUMOJICIICTBUU PACTBOP TUIIA HOXKHHUII.

[TonBukHBIE HOKH 9 HOXKEBOTO M3MENbUYUTENS 8 ChbEMHbIE, KaXKJas U3 Map UX OCHaleHa
BBITIOJTHEHHBIMU BJI0JIb TIOTIEPEYHOM UX OCH U MapajiebHO €if Ta30M, paBHBIM IIUPUHE HOXa, U TI0
KpaiiHell Mepe TOJIOBHHE €ro TOJIIMHBI M0 CEYCHUIO Ta3a, 4YTo 00ecreunBaeT ya00CcTBO COOPKHU U
HAJC)KHOCTH UX (PUKCAIUH.

Hoxu 9 miockoit (opMBI UMEIOT ABYXCTOPOHHIOIO 3aTOUKY JIE3BHI MEPECEKAIONIMXCs Ha
KOHIIE HOKa. CeKIMOHHAs JIeKa 7 COCTOMT M3 YETBIPEX CEKIU, 3aKPEIVICHHbIX B KOpIyce 2 MpH
nmomou ocet 23 u cHaOxkeHa OwuamMu 24, yCTAHOBIEHHBIMH C PETYJIHPYEMBIM 33a30pOM
OTHOCHUTENIBHO KoJjen 3yOuaToit ¢opmbl 14 potopa 6. PerymmpoBka 3a3opa OCyLIeCTBISETCS
MEXaHU3MOM 25 peryaupoBKH pabouero 3a3opa, KOTOPBIA BKJIOYaeT O0O0bIKH 26, BUHT 27 ¢
raiikamu 28, 29, 30; Brynku 31, 32; ynopst 33, npyxxunbl 34. BoObImKy 26 yCTaHOBJIEHBI C IBYX
CTOPOH Oceil 23, MpOoXOAsIIUX Yepe3 Telo JeKU 7, Kopiyca 3 ¥ U3MENbYUTeNs, Ha UX KOHIIAX U C
JIBYX CTOPOH KOpITyca 2 u3MeNnbuuTess. B 600bIKY 26 neprneHaAuKyIsIpHO OCSIM 23 U apayjienbHO
MOBEPXHOCTU KOpITyca BBUHYEHBI BUHTHI 27, MPOXOAsIIKE uyepe3 ynopsl 33, 3aKkperjieHHbIE Ha
Kopryce 2 uamenwpuutens. Ha BunTax 27 mexnay ynopamu 33 u BTyJkaMH 31 u 32 pa3MelieHsl
NPY>KUHBI 34 17151 00ecTieYeHs] BO3MOXKHOCTH OTX0J1a CEKIIUN JACKW 7 MPU TOMaJaHu KaMHEH WTu
JIPYTUX WHOPOJHBIX TEN B U3MENbUAIOIINN KOPM U 3aIIUTHI H3METbUAOIIUX 3JIEMEHTOB 14 u Ouyeit
24 neku 7 OT MOBPEXKICHUH.

CekimoHHasi Jieka 7 WMEET OKHO 35 s MOHTaXa B HEM ChEMHOro pemera 36 wuiu
3aCJIOHKH, 3aHUMAIOIIEH B HeW 3/16 yacTu ee OKPY>KHOCTH.

OxHO 35 coenuHsET MOMEPEMEHHO KaMepy U3MENIbYeHHS B 3aBUCUMOCTH OT U3MENb4aeMOro
MaTepHualia ¢ OJHUM U3 pa3rpy30YHBIX YCTPOUCTB 4 MM 5, OTHO U3 KOTOPHIX (4) BBIIOJIHEHO COOKY
kopryca 2, a npyroe (5) cBepxy Hero. K BepxHeMy pasrpy304HOMY YCTPOMCTBY S5 KpEemHUTCS
natpy6ok 37 c¢ nedaexkropom 38 u nuxionom 39. Pasrpy3ouHoe ycTpoicTBO 4 M 5 OCHAIIEHBI
3acnonkoil 40 A5 mepeKkphIBaHUS OJHOW M3 HUX B 3aBUCHUMOCTH OT BUJa TNepepadbaTbIBaeMoOro
KopMma.

YcrpoiictBo 3 s 3arpy3KM KOpPMOB BKJIIO9aeT B ceOst OyHkep 41 ¢ HaKIOHHOM
IIJIOCKOCTBIO, HA KOTOPOM 3aKPETUICHBI MATHUTHI 42 17151 ylIaBIMBAaHUS METAININYECKUX BKIOYEHUN.
[Ipu pabore ¢ 3epHOM K BXOJHOMY OTBEpCTHIO OyHkepa 41 ycTaHaBIMBAETCS IOMOTHUTENbHBIN
Oynkep 43 c¢ 3acnonkoil 44. IlpuBoj wu3MeNbUUTENsE KOPMOB OOECHEeYMBaeT poTopy 6
JIByXCTOPOHHEE BpAIlCHWE U OCYILECTBISETCS IOCPEICTBOM KIMHOPEMEHHOHN mnepepaun 45 wu

wKUBOB 46 u 47 ot aBurarens win BOM tpakropa.



W3menpuntens KopMOB paboTaeT creaytomuM oopazom. [Ipu m3menpueHnn rpyobIx KOPMOB
THIIa CeHa, COJIOMBI, CCHaXKa, TpaBbl OYHKEp 43 CHUMAIOT C TOPJIOBHHBI OyHKEepa 41, mepekpriBaeTCs
3acnonkoii 40 BepxHee pasrpy304HOEe YCTpoWcTBO 5. Pasrpy3ouHoe ycTpoiicTBO 4 OTKpPBITO.
Pemrero 36 orcyTrctByer. OKHO 35 mEpeKphITO 3aCIOHKON. MeXxaHu3MoM 25 peryaupoBKH pabodero
3a30pa YCTAHABIHMBAETCS ONTHMAIBHBIA JUIsI 3TOTO BHAAa KOpMa paboumii 3a30p, KOTOPBIN
cocTaBisieT 4+1 Mexay BHYTPEHHEHW MOBEPXHOCThIO Onuei 24 neku 7 W HapyXKHBIMH PaOOYUMH
IJIOCKOCTSIMU KoJtell 3youaTtoid hopmsl 14.

3a30p ycTraHaBIMBAETCS CIEAYIOMUM 00pa3oM: 3a ynmopom 33 ormyckaercs raiika 30, BUHT
27 cronoputcs B 000bIIIKe 26 TTOBOPOTOM raiiku 28, MOBOPOTOM raek 29, nexa 7 nepeMeniaeTcst Ha
ocsix 23 mo ymnopa Oudeit 24 B Hapy>KHYIO TUIOCKOCTB Kouter 3youaroi gopmer 14. [ToBopoTom raek
30 meka 7 OTBOAMTCS Ha 3aJaHHOE PACCTOsSHUE, 00pasys 3aJaHHbIN pabouwnii 3a30p. [lomoxxkenue
raek 30 ¢uxcupyercs mnpu IOMOIIM KOHTpraek. BemuumHa 3a30pa ycCTaHaBIMBAETCS IO
OTTapuUpOBaHHOM onHOM u3 cTopoH ymopa 33. Ilomnexaimias H3MENBUYCHHIO Macca Tpyooro
cTeOeIbYaToOro KOpMa MUTATEIeM WM MOOWMIIBHBIM KOPMOpPa3IaTYMKOM (HE MOKa3aH) MOJAeTCs B
Oynkep 41 W 1O €ro HAKJIOHHOW MOBEPXHOCTHU IMOCTYMAeT B 3arpy304HOE YCTPOWCTBO 3.
Brutouaercss mpuBoj poTopa 6 M HOXKEBOro u3Menbuutens. llpum mepeMerieHud Macchl MO
HAKJIOHHOM MOBEpXHOCTH OyHkepa 41, NMOCTOSHHO JEHCTBYIOIIME MAarHuThl 42 yIIaBIMBaIOT
MeTaJuInueckre BKIoueHus. [loctynarommii u3 3arpy304HOro YCTPOKMCTBA 3 KOPM MPEIBAPUTEITHHO
HU3MEJTbYaeTCs HOXKAMH 9 HOXKEBOTO U3MENBUYUTENS 8§ U MPOTUBOPEKYIIUMH HOkaMu 10, moctymnaer
Ha JICTIECTKH JIOMAaTOK 00TekaeMol (hOpPMBI C 3a0CTPEHHBIM MEPEAHUM KOHIIOM 21 U 1o ogHOU u3
CTOPOH HMX HoJaeTcs Ha 3KpaHbl 20, HANPaBISAIOUINE 3TOT KOPM Ha OOKOBYIO MOBEPXHOCTH KOJIEIL
3yOuaToii opmbl 14 U nanee HEMOCPEACTBEHHO B 30HY OKOHYATEIBLHOTO M3MEIBYCHHUS MEXITY
Ouvyamu 24 neku 7 W HapY>KHBIMH pa0OYMMHM TUIOCKOCTAMH Kouster] 3yodartod (opmel. [lorokom
BO3/yXa, CO3JaBacMbIM JICTIECTKAMHU JIOMATOK OOTekaeMol (OopMBI C 3a0CTPEHHBIM MEPEeIHUM
KoHIIOM 21 u skpanamu 20 u KonbLamMu 3y04aroil (opMbl, M3MeNbYaeMblil KOPM yAajseTcs u3
KaMepbl H3MEITbUYCHUS Yepe3 pa3rpy309HOe YCTPOUCTBO 4 Ha TpAaHCIIOPTED, a 3aTeM B TPAHCIIOPTHOE
CpencTBO (HE TOKA3aHbl).

[Tpu u3MenbYeHUN COYHBIX KOPMOB THIIA KOPHEKITyOHEIJIO0B MIH 0aX4YeBBIX KYJIbTYpP MpH

MIOMOIIIM MEXaHHU3Ma PETYJIMPOBKU 25 yCTaHABIMBAIOT paboumii 3a30p Mexy Oudamu 24 u aexu 7

1 pabounMU IUIOCKOCTSAMH KoJell 3yOuaroil ¢popmbl 14, paBHBII 10i1,5 MM. YMEHBLIAIOT B JBa
pa3a CKOpOCTh BpalleHUsl poTopa 6 MyTeM cMeHbI IKKHBOB. CHUMAIOT, 32 UCKJIIOYEHHUEM OJIHOTO,
HETIO/IBM)KHBIE ITPOTHBOPEKYIIME HOXKH W OJUH HOX 9 HOXKEBOTO H3MENbUUTEIs 8, dTO
oOecrieunBaeT M3MeNbUYCHHE KOPHEKITyOHerIo0B 0e3 mepeusmenbueHus. Potop 6 Bpamiaercs B
TOM, 4YTO W paHee, HampaBieHuu. [Iporecc u3MeIbUEHHUs KOPHEKIYOHEIION0B aHAJIOTHYEH

MPOIIECCY M3MENTbYCHUS TPYOBIX CTeOCThUATHIX KOPMOB.



[Ipu u3menbueHNN MOYATKOB KYKYpPY3bl B CYXOM BHUJE MEXaHU3MOM 25 PEryJIMPOBKH JIEKH 7
yCTaHABIMBAIOT paboumii 3a30p 3 5 MM B OkHO 35 momemarT pemero 36, MepeKpHIBAIOT
pasrpy304HOe yCTPOMCTBO 4, U3MEHSAETCS HaIlpaBJICHHUE BpalleHHs] poTopa 6 HA MPOTUBOMOIOKHOE
MEPEKIIIOUCHUEM TOAKIIOYEHUS JIBUTaTess, MEePeCTaHABIMBAIOT JEKY 7, YBEIWYUBAIOT CKOPOCTb
poTopa 10 TmpexHeW BenuuuHbl. [Ipoliecc momaym Macchl W W3MENBUCHHE AHAIOTHYHO
BBIIICONUCAHHOMY, HO MIPU 3TOM Pa0OTaIOT APyrue MOBEPXHOCTH JICIECTKOB JIOMATOK O0TEKaeMOit
(hOpMBI ¢ 3a0CTPEHHBIM MepeAHUM KOHIOM 21, 3xpaHoB 20, a U3MeNbYeHHBIH KOPM MOCTYIAET Ha
pemiero 36, TpoCEeWBAEeTCSI W BBITPYXKAECTCS 4Yepe3 BBITPY3HOE YCTPOHCTBO S5, martpybok 37,
neduiekTop 38 u mogaercs B MUKIOH 39, a U3 muKIIOHa 39 B TPAaHCTIOPTHOE CPEICTBO (HE YKa3aHO).

W3menpyeHne 3epHa MPOUCXOAMT AHAJIOTHMYHO HM3MENbUYEHHUIO MOYAaTKOB, HO HPHU STOM
yCTaHABIMBAETCS JOIMOIHUTENbHBIN OyHKep a7 3epHa 43 U CHUMAIOTCS BCE HOXKHU 9 HOXEBOTO
M3MENbUUTENSE 8 W HenoJABMXHbIe TpoTtuBopesbl 10. KomnuecTBo mojgayum 3epHa peryjvupyroT

3aciioHkoi 44 OyHkepa 43.

Ha pucynke 1.6 mokazan uaMenpuuTesb KOpMOB (mateHT PD Ne2046661).
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Pucynok 1.6 — 3menpunTenbs KOpMOB

K ¢nanny snekrpoasuratens 1 mpukpemieH Kopryc 2 ¢ pa3MEUIeHHbIM B HEM POTOPOM 3.
MosnoTkn 4 MIApHUPHO 3aKpeIyIeHbl Ha Hanblax 5 poropa 3. BHyTpu kopmyca 2 mnomenieH
kinaccudukarop B BUIE MepPOPHUPOBAHHOTO LWIMHApPA 6 C y4acTKaMH, HAa KaXKJIOM U3 KOTOPBIX
pa3Mepbl OTBEPCTHI OJIMHAKOBBI, HO OTJIMYAIOTCS OT pa3MEpOB OTBEPCTHM Apyrux ydactkoB. Ha
¢ur.1 orBepcTrs 7 UMEIOT HaUOOJBIINNA pa3Mep, OTBEPCTHE 8§ MEHBINE MO pa3Mepy OTBEPCTHS 7,
oTBepcTue 9 emie MeHsble. BHyTpu nepdoprupoBaHHOro muimHApa 6 COOCHO C HUM pa3MelaeTcs
OpoHeBas TUIMTa B BUJE KPYroBoro skeno6a 10, Ha BHyTpeHHEH MOBEPXHOCTH KOTOPOro MMEIOTCS
MpoTUBOpE3-pedpa, npuduem pedpo 11 xapakrepusyercs HaubOojblIel BbICOTOM, pedpo 12 mmeer

MEHBIIIYIO BBICOTY, peOpo 13 eme menbie. Bce pedpa pacnonaratorces mapamuielIbHO OCH BPAIICHHS



poTOpa B CEPIIOBUIHOM 3a30p€ MEXIYy BHYTPEHHEHW MOBEPXHOCTHIO >kenoba 10 u OKpyKHOCTHIO,
ONMCHIBAEMON BHEIITHUMHU KOHLIAMH MOJIOTKOB 4.

CepnoBHIHBINM 3a30p 00pa30BaH 3a CUET CMEIICHUs POTOpa 3 BHU3 OTHOCUTENILHO KOpIyca
2, munuHapa 6 u kenoda 10, pacmoJOkKEeHHBIX COOCHO MEXIy cobOoro. LleHTpanbHbIi yromn, B
Mpezeiax KOTOPOro pa3MeIIaeTcsl ydacTOK NeppOpUpPOBAHHOTO LHIMHIApa 6 C OTBEPCTUSIMHU
OJIMHAKOBOTO pa3Mepa, OOJbllle IEHTPATBLHOTO Yria packpbeiTHs >xemoba 10. B pesymprare k
xenoby 10 mpuMbIKaeT HWXKHSS 4YacTh HUIMHApPAa 6, Ha KOTOPOM BCE OTBEPCTUS HMEIOT
OJIMHAKOBBIM pa3zMmep. Kopryc 2 3akpbIT KpblIKOM 14 C NpUKpEIUIEHHBIM K HEH 3arpy304HbIM
OyHkepoM 15. B HuxHel yacTu Kopiyca 2 UMeeTcsi BRITpy3HOe OKHO 16.

N3menpuntens pabotaer crnexyromuM oOpazoM. [logmexamuii W3METbYEHUI0 KOPM,
HampuMep cBekia, GypakHOe 3€pHO, MOCTYMAET B 3arpy304HbIil OyHKep 15, 3aTeM mop AeiicTBreM
CHJI Beca MEpEeMEIIAeTCs B LEHTPAIbHYIO 4YacThb POTOpa 3, € BOBJIEKAETCS BO BpalllaTEIbHOE
JBUKCHHE U TI0]] BO3ICHCTBUEM IICHTPOOSIKHBIX CHJI HAKAIUTUBACTCS B pab0OYeii 30HE MOJIOTKOB 4.
[TpoucxoasaT coygapeHusl 4acTUIl U3MEIbYaeMOT0 ChIpbs ¢ MoJIoTKamu 4, peOpamu 11, 12 u 13,
noBepxHOCTAMH kenoda 10 u HikHel yacThio nunuHapa 6. Peopa 11, 12 u 13 npennasHaueHsbl s
M3MEJbUYCHHS YaCTHI] KOPMOB C MCIOJB30BaHUEM y/Iapa, a TAKKe MPEMATCTBYIOT BpalllaTeIbHOMY
JBIKEHUIO TIPOYKTa BOKPYT OCH BpareHust poropa 3. [Ipu 3ToM OKkpyx’Hasi CKOPOCTh MOramiaeTcs,
a YaCTHIIBI MAIAI0T BHU3, TIOTIa1ast O] yAapbl MOJIOTKOB 4. Y cTaHOBKA Ha TTOBEPXHOCTH xkemnoba 10
pebep 11, 12 u 13 pa3Hoi BBICOTHI oOecrieunBaeT 3PGHEKTUBHOE TOPMOMKEHHUE YACTHUIL CHIPhS C
pPa3HBIMH pa3MepaMH, YTO pacIIUpsieT OOJacTh MPUMEHEHHS] W3MENbUYHUTENs, YMEHBIIAET BPEeMs
npeObIBaHUS M3MENIbYaeMOTr0 MPOJAYKTa B YCTPOWCTBE M YACNbHBIC YHEPro3aTpaThl, YBEITUIHBACT
MIPOU3BOIUTEIHHOCTb.

Yactulipl, pa3Mepbl KOTOPBIX MEHBIIIE pa3MepOB OTBEPCTHI KilaccuPUKaTopa, MPOXOAST 3TU
OTBEPCTHS U Yepe3 BBHITPY3HOE OKHO 16 ynansroTcs U3 u3MenpuuTens. boiee KpymHbIe YacTUIIBI, HE
MPOILEITNE Yepe3 OTBEPCTHS HUIMHAPA 6, TOABEPratOTCs JOMOIHUTEIBbHOMY U3MeIbueHuto. Eciaun
HY’KHO HW3MEHHUTH pa3Mepbl YacTHUI[ IOJIYy4aeMOTO TMPOAYKTa, YTO MOXKET OBITh CBSI3aHO C
M3MENbYEHUEM JPYroro BHUJa KOPMOB WM MPUMEHEHHEM H3MEJIbYEHHOTO MPOAYKTa MO HOBOMY
HA3HAYEHUIO, ONIEPaTOP BBIKIIOUACT JJEKTPOABUTATENh | U MOCIe OCTAHOBKHU POTOpPA 3 OTKPHIBAET
KpHIIKY 14 1 moBopadywBaeT MUIUMHAP 6 HA Yroj, HEOOXOAMMBIN IJIs UCIIOJIb30BAHUS B KA4eCTBE
KJIACCU(DUITUPYIOMICH TEePEeropoJKd TOW dYacTH LWIMHIApA 6, TIAE pacHoararoTCsl OTBEPCTHS
HYXHOTO pa3Mmepa. [1ocTosHCTBO 3a30pa MeXAy BHEITHMMH KOHIIAMH MOJIOTKOB 4 W peOpamu 11,
12 u 13 oOecneunBaeT BHICOKYIO 3 (HEKTUBHOCTh pedep Kak MPOTUBOPE30B U KaK CPEICTB,
MPENSATCTBYIOMIUX BPALICHUIO U3MEIbUaeMOro MpoayKTa B CTOPOHY BpallleHusi poTtopa 3.

3a cYeT OMMCAaHHBIX 0COOCHHOCTEH KOHCTPYKIIMH YCTPOHCTBA U CO3ACTCS IMOTOKUTEITbHBIN

3¢ dexT, 3aKToYaromUics B YMNPOLIEHUH KOHCTPYKIUU HU3MEIBUMUTENS C LENbI0 TOBBIIICHUS



HAaACKHOCTHU U CHUKCHUA CC6€CTOI/IMOCTI/I, YBCIIMYCHUSA OOJTOBCHHOCTH, YMCHBIICHHA YACIIBHBIX
9HEpPro3aTpar U YBEIUYEHHUS MPOU3BOAUTEIHHOCTHU MPU U3MEIBUYEHUN ChIPbS Pa3INYHON HCXOIHOM
KpyHHOCTH.

1.2 CocTosiHMe BOIPOCA MEXaHU3ALUM NPUTOTOBJIEHHSI KOPMOB

O)IHI/IM U3 IIaBHBIX BOIIPOCOB YBCIWYCHUA IMPOU3BOACTBA NTPOAYKINUH (bOpM 1 KOMIIJICKCOB
KpYIHOI'O pOraToro CKOTa, ABJISETCS COAlaHCHPOBAHHBIM PALIMOHOM IO OCHOBHBIM MUTATEIbHBIM
BEIeCTBaM, IPOTEUHY, MUKPOIJIEMEHTaM, BUTAMUHAM.

Haubonee pannoHaabHO CKapMIIMBAaTh KPYIHOMY POraToMy CKOTY MHOTOKOMITOHEHTHBIE
CMECH, COCTOSIIINE U3 IPYOBIX, COUHBIX, KOHIEHTPUPOBAHHBIX KOPMOB M PA3IUYHBIX 100AaBOK. DTO
MO3BOJISIET TOJTHOCTHIO MEXaHU3UPOBATh paz/iady KOPMOB, YJIydIllaTh YCBaWBAaeMOCTh KOpMa, Tak
kKe o0ecrieurMBaeTcss COKpAallleHHE BpPEMEHHM KOPMIIGHHUS JKMBOTHBIX, YTO CHIDKaeT MX
TPaBMUPOBAHHOCT.

Hcnons3zyeMbie B cocTaBe CMECH JOTMOIHSIOT APYT ApPyra, KOMICHCHUPYIOT HEIOCTAIOIINe
JJIEMEHThl MUTaHMs, B pe3yjibTaTe IMOBBIINIAETCS HMX MEPEeBapUBAEMOCTb, KOpMa HCIIOJIb3YIOTCS
0oJiee S5KOHOMHO. Y IIydIIaeTcs MOeAaeMOCTh TPYObIX KOPMOB C BBICOKUM COJIEP)KaHUEM KIIETYATKH,
B TOM YHCJIC MU COJIOMBbI, CHWXAIOTCA NOTCPU OTACIBHBIX KOMIIOHCHTOB, MCHBIIC PACXOAYCTCA
OHCPIUH )KUBOTHBIMHA U ICPEBAPHUBACMOCTD ITHUIIHN.

B cocraBe kopmocMecH SKOHOMSITCS KOMOHMKOpMa, KOTOpBIE CIy’)KaT OCHOBHOM
SHEPTEeTUYECKON U OEITKOBOM 100aBKOW K palliOHy KPYITHOTO POTaTOTO CKOTA.

B Hacrosimee Bpemsi Ha KpYNHBIX (epMax U KOMIUIEKCaX KPYMHOTO pPOraTtoro cKoTa
MPOCTPOEHBI KOPMOILIEXa, B KOTOPBIX MPOU3BOJUTCS IMOATOTOBKA KOPMOB K CKapmiMBaHuio. B
Pa3IINIHBIX X03sAHCcTBax CTpaHbl HACUYUTBIBACTCA ooistee 50 TBICAY KOpPMOLCXOB C PAa3IMYHBIMU
TEXHOJIOTHYECKUMU TTpUeMaMu 00pabOTKH KOPMOB M HAOOPOM 000pyAOBaHHUS.

B nocnennee Bpemsi B CBSI3U CO CIOKHBIM (DMHAHCOBBIM TIOJIOKEHUEM, MPOUCXOIUT
CHUKEHUE TIOTOJIOBbS CKOTa, M KOPMOLIEXa SKCIUTYaTUPYIOTCS MaJIo.

[To criocoOy MpUTOTOBIEHUS KOPMOB, MO CIOCO0Y CMEIIMBAHUS KOMIOHEHTOB KOpMOIleXa
ObIBatOT Ha 0a3e 3akphIThIX cMmecuTene C-12, co cMecHUTENsIMH TEPHOIUYECKOTO JEHCTBUS H
CMECHUTENsIMU HeTpepbiBHOTO aeiicTBuda. [locnennue sBnsATCcs 0Oo0jiee COBEPIICHHBIMH, OHU
00eCneYnBarOT MOTOYHOCTH MPOIIECCOB, 00JIee BHICOKYIO MTPOU3BOTUTEIIEHOCTD.

[Io KOHCTPYKTMBHOMY TIPU3HAaKy KOpMoIexa OBIBAIOT C MOTOYHBIM CIIOCOOOM
MIPUTOTOBJIEHUS] KopMocMeceil. OHU MoIpa3eNaioTCs Ha 2 TUIA: ¢ OJHOBPEMEHHBIM APOOJICHUEM U
CMEIIMBaHUEM KOMIIOHEHTOB B JPOOHIKO-CMECHTENIE, U CO CMEIIMBAHUEM 3apaHee M3MEeIbUEeHHBIX
KOMITOHCHTOB B CMCCUTCJIAX HCIIPCPBIBHOT'O IIGfICTBPI}I.

Ha pucynkax 1.7 u 1.8 npuBeieHbl TEXHOJIOTHYECKNE CXEMBI PA3JIMYHBIX KOPMOILIEXOB.
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1 — nurarenu nozaropsl KIIK 10.46.15; 2 — tpancnoprep TK-5; 3 — nsamenpuurens UKM-5; 4 —

nozarop JC-15; 5 — Oynkep xombOukopmoB BCK-10; 6 — mo3zarop xombukopmoB JIK-10; 7 —
cmecutens ceMmsiH CM-17; 8 — tpancnioprep TJI-65; 9 — cmecutens C-30; 10,11,12 — Tpancnioptepsl
TC-40M; 13 — pacnpeaenurensubiii mHek [IP-30; 14 — uzmensuurens UKI-30; 15 — nukion-
pasrpysurens L{OII-3; 16 — cmecurens-3anapusarens C-12; 17 — 3arpy3ounsiii mHek HIKC-40M;
18 — Boirpy3Hoii mHek HIC-40M; 19 — kopmopaznatuuk KTY-10

Pucynok 1.7 - CxemMa TE€XHOJIOTHUECKOTO MpoIecca KOPMOIeXa 0 TUITOBOMY MPOEKTY
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1 — xopmopazmarunk KTVY-10; 2 — pmosatop crebenbHbix  kopmoB  JICK-30;
3,8 — tpancnoprep TA 65.0; 4 — snexTpomaruut; 5 — no3atop couyHblx kopmoB JIC-15; 6 —
U3METbYNTEIb KOPMOYJIOBUTEIb NKM-5; 7 - TpaHCIOpTEP TK-5B;
9 — oynkep BCK-10; 10 — no3atop xonukopmos /IK-10; 11 — u3menbuntens-cmecutens MCK-3; 12
— Ttpancnoprep TC-40M; 13 — cranuoHapHbIN TpaHCHOPTEP pa3dadud KOpMoB; 14 — cMecuTenb
Mmenucest C-17
Pucynok 1.8 - Cxema T€XHOJIOTHYECKOT0 MPpOoIecca TUIIOBOTO KOPMOILIEXa

TumoBoii mpoekT kopmouexa (puc. 1.7) oOecneunBaeT MOTOYHOE NPUTOTOBJICHUE
MOJTHOPALIMOHHBIX KOPMOBBIX CMECEH W3 CHJIOca MJIM CEHa)xa, TepMOXUMHUYecKas o0paboTka
COJIOMBI WJIM CE€Ha, KOPHEKIyOHEIUIONOB, a TaKKe BBAaYy KOpMOCMecel B MOOWIIBHBIC
KOpMOpa3JaTuYUKH, UM HA CTAllMOHAPHBIE JTMHUU pa3aud KOPMOB.

Ilex uMeeT cieqyOlIMe YPOBHU: TEXHOJIOTMYECKHE NpPUEMBbl U JIO3UPOBAHHBIE IOJAuu
COJIOMBI, CHJIOCA, CEHaXKa, 3eJICHOM MacChl; TePMOXHUMUYEcKass 00paboTKa COJIOMBI; IPUEM, MOWKA,

HU3MCJIBYCHUC W OO3WPOBAHHAA IMOoAda4a KOpHGKJ’Iy6H€HJ’IOI{OB; npueM M JO03WpOBaHHAA IIoAa4da



KOMOMKOpMa; MPHUTOTOBJICHHE M JO3MPOBAaHHAs TOAada OOOTAIEHHBIX PAacTBOPOB, CMEIIWBAaHUE,
M3MeNbYeHHE U Bbllaya TOTOBOI KOPMOCMECH.

Ha pucynke 1.8 mpeacraBimeH  KopMoleX, OOECHEYMBAIOMINNA  MPHUTOTOBJICHHE
MOJIHOPALIMOHHBIX PACCHIITHBIX KOPMOBBIX CMECEH, a TakKe BbIady KOpMOCMeced B MOOWIIbHBIC
KOpPMOpa3JaTIYNKH WU Ha CTAIMOHAPHYIO JINHUIO pa3jadd KOPMOB.

Kopmoniex npennaznauen misa komiiekcoB 400-100 royioB KpynmHOTO poraToro CKoTa.

[IpousBogutenbHOCT  Kopmouexa  10-15  T/gac.  YcraHOBIeHHas  MOIIHOCTb
anekrpoasuratens 102,2 kBr, pacxox mapa Ha mogorpeB menucsl 170 Kr/c; mpoIOIKUTENBHOCTD
pabouero Hsa — 4 yaca; o01iee YMucio 00CTyKMBAIOIIETO MepcoHaia — 2 4yeIoBeKa.

1.3. 3ooTexHu4eckue TpeOGOBaHUS K MAaIIMHAM JJIsl IPUTOTOBJICHHUSI KOPMOB

Kopmoapobunka mpenHasHaueHa [UIsl U3MENbYeHUS (ypakKHOTO 3€pHa, CEHa, COJIOMBI B
MyKy. Paboune opraHsl MamivH JOJDKHBI U3MENbYaTh KOPMa B COOTBETCTBUU C 300TEXHUYECKHUMH
TpeOOBAHUSIMU: MPU U3METBLYCHUHU (QYypakHOTO 3€pHA, CEHA U COJIOMBI (TOHKUM, CPETHUMN U TPpyObIit
IOMOJI) MOJIyJib IIOMOJIa JOKEH ObiTh B mpeaenax 1,0....2,6. mpu KpyIHOM H3MEIbYCHUH
MPOJYKTa, KOJIWYECTBO HEPA3IPOOJICHHBIX 3€peH HE JOJKHO MpeBblmaTh 2%, a MPU TOHKOM
M3MENBYCHUH HAJIWYUEe HEpa3ApOONCHHBIX YacTHIl HE JOMyCKaeTcs; MPU H3MEIbYCHHUH
KOPHEKIyOHEIJIONOB YacTUIl pa3MepoM 10 5 MM JOKHO ObITh He MeHee 70% mo macce. B
OCTaJIbHOM MacCce OHM HE JOJKHBI MPEBbIIATH 10 MM.

[Ipu m3MenpueHun cuioca vactuil JIuHOW 10 10 MM. gomxHO ObiTh He MeHee 70%, a B
OCTaJbHOW Macce JIOMYyCKArTCs YacTHUIlbl AMuHOM 10 40 MM He 6omee 5% OT MaccChl.

[Tpu u3MenbYeHUN BIAXKHBIX KOPMOB H MTOJITOTOBKE CMECEH MOTEPH COKa HE JIOIYCKAIOTCS.

MatuHsl 1711 MOWKH U U3MEITbYCHUS] KOPMOB:

PabGounie opranpl MOWKM JOJKHBI OOCECHEYMBATH XOPOIIYI0O MOWKY W HW3MEIbUeHHE
KOPHEKITyOHETJION0B B BUJIE JOMTUKOB 0€3 MOTeph COKa M3MENBYEHHOT 0 MpoayKTa. s KpymHOTro
pOraToro cKoTa TOJIIMHA JIOMTHKOB M3MEIbUEHHBIX KOPHEKITyOHEIIJIONOB HE JOJDKHA MPEBHIIIATH
3%, a motepu xopma He 6oxee 0,1%. [Ipon3BOANTENBHOCT MAIIMH JIOJDKHA OBITH PEryIupyeMon
(ot 5 go 10 1/49). B 3aBUCMMOCTH OT Ha3HAYEHUS U KaueCTBa MOJJaBa€MOT0 B HEE TIPOYKTa CPETHHUM
pacxon BoJbl He HoypKeH npeBbimath 150 n. Ha 1 1. mepepabatbiBaeMoro kopma.

Pa3monbpHO-CMECUTENbHBIE arperaTbl MpeaHa3HAYA0TCS ISl IPUTOTOBIEHUSI KOMOUKOPMOB
HerocpeaAcTBeHHO Ha (epmax. OHM 00€CNeunBaIOT MPOIECChl CMEIIMBAHUA, TO3UPOBAHUA U
pa3Mosia 3epHOBBIX KOMIIOHEHTOB, a TaK)K€ IPHUEM U BBEJCHHE B 3€PHOBYI0 CMECh TOTOBBIX
0eNKOBO-BUTAMHHHBIX 100aBOK. CMmech MoxeT coaepxkarh 10 90% 3epHOBBIX KOMIIOHEHTOB,
0eIKOBO-BUTAMUHHBIX /100aBOK 10 20%. KauecTBo npobneHHs TOMKHO OTBEYaTh TPeOOBaHMAM

I'OCT u obecnieunBaTh KpymnHsiii (2,6-1,8 mm), cpenuuii (1,0-2,0) momyns pa3mona.



B INPUTOTOBJICHMM KOPMOB [JOITYCKACTCAd OTHOCUTCJIbHAsA IIOrpCIIHOCTL O03aTOPOB:

00beMubIX 10-12%, MmaccoBBIX 1-3%.



2. TEXHOJIOTHYECKASA YACTbH

2.1. O6ocHOBaHME TEMBI.

N3BecTHO, YTO KMBOTHBIE ycBanWBaroT Juilb 20-25% coxepxamuxcs B KOpMe
MUTATENBHBIX BeecTB, MpuMepHO 30% pacxoayercst Ha PU3NOIOTHIECKUE HYKIBI, a
ocTajbHasl 4acThb BBLAEISAETCS C OTXOJaMH. 3ajaya 1epepaboTKU U MPUTOTOBIICHUS
KOPMOB — YMEHBUIUTh O3TU MOTEPU IIyTEM IIOBBIIIEHUS IE€PEBAPUBAEMOCTU H
yCBAaMBAEMOCTH KOpMOB. Ha3HaueHue TEXHOJIOTrMYECKOM CXEMBl IPHUIOTOBIICHHUS
KOPMOB — O0ECIEYUTh CBOEBPEMEHHOE M KAaU€CTBEHHOE MPUTOTOBICHUE KOPMOBBIX
CMecel ¢ Yy4YeTOM 300TEeXHHUYECKHX TpeOOBaHMI, MPOTPECCUBHBIX TEXHOJIOTHUN
nepepaboTKN KOPMOB U MECTHOM KOPMOBOM 0a3bl.

JUis MexaHu3aluil MPUrOTOBJIEHUS KOPMOB W3 MECTHOIO ChIPbSl B HYXHBIX
KOJINYECTBAX U B COOTBETCTBUU C 300TEXHUYECKUMM TPEOOBAHUSMHU CIIyXKat
KOPMOIIPUTOTOBUTENbHbBIE NPEANPUATHS (KOPMOLIEXA).

Kopmoniex — 53TO MEXaHM3UPOBAHHOE MpEANpPUATHE, OOECIeUnBarOLIee
CE30HHOE€ WM KpYTJOTroJAOBOE IIPOU3BOJACTBO BJIAXKHBIX MHOTIOKOMIIOHEHTHBIX
KOpMOCMeEcel B TpeOyeMOM KOJUYECTBE HEMOCPEACTBEHHO Mepes KOPMIIEHHEM
KUBOTHBIX.

D¢} PeKTUBHOCTD NPUTOTOBICHUS KOPMOB — CYIIECTBEHHass B IUIaHE
YCBAaMBAEMOCTU U IMOEAAEMOCTH, YJIYUIIEHHE MMHUTATEIbHOCTH M NEPEBApPUBAEMOCTH
KOPMOB.

[Ipy  ckapmiMBaHUM  KOPMOB, NPUTOTaBIMBAEMbIX B  KOpPMOILEXaX,
YBEJIMYHUBAIOTCS TPUBECHI )KUBOTHBIX 110 30%.

B nenom mnepepaboTka KOpMOB B KOPMOLEXaX Ha KOPMOBBIX IUIOLIAAKAX,
3aBOJIaX, CIMOCOOCTBYET NOBBIIICHUIO KX MCHOJIb30BaHMS (IIEPEBAPUBAEMOCTH H

ycBanBaeMocTu) Ha 30%.



2.2. PacueTt reHepajibHOIO IJIAHA MOJIOYHOH (pepMBbl.
2.2.1. UcxoaHble JaHHbIE MOJIOYHOM (epMbl.

Tabnuua 2.1 — UcxoaHble JaHHbBIE

HaumeHnoBanue ITokazarenu

Crpykrypa craga 50%
KonnuectBo 1 Kopossl, roi. 200
B T.4. JIOMHBKIC, TOI. 150
CyXOCTOMHBIE, TOJL. 26
HoBocTtenbHble U I1Ty00KOCTENbHBIE, TOJI. 24
2 Herenwu, roa. 24
Tensita no 10-20 tHEeBHOTO BO3pacTa, ToJ. 12
3. Tendara

B T.4. oT 20 gHel 1o 4-X MecsIeB, ToJl. 60
Ot 4-x Mecs1eB 10 6 MecsLEB, T'OJI. 60
4. MonoHsK, TOI. 70

[Ipumeuanue: Ilpu pacuere moTpeOHOCTH B KOpMax MNpHUHATA yCpeAHEHHas
MUTATEeIbHOCTh KOPMOB B K. €/I.:
Ceno — 0,45;
Cunoc —0,2;
Kopnemnoasr — 0,12;
Komb6ukopm — 0,93.
2.2.2. Pacuyer reHepajbHOro miana. OnpeaejieHue pasMepa TeppuTOPHH.
Pasmep tepputopuu dhepmsel onpenenseM mno hopmyIie:
F=mf, (2.1)
rjae M—KOJINYECTBO KUBOTHBIX, TOJI.;
f — ynensHast HOpMa 3eMeNTbHOM II0Iaau Ha rosioBy (f=150 m”)
F=200*150=30000 m2

[IpuHuMaeM npsmMoyroJibHbIN yuacTok 212x141 m (7)
OnpenensieM rogoBoi 3amac KOpMOB
["omoBoOi1 3amac KOPMOB OTpeaessieM 1Mo GopmyJie:

Grox= Der*geyr — mk*107 (2.2)
raie D, — croinossiit nepuon, a4. (D¢ =230 aH.)
8cyr — CYTOYHBIM pallMOH Ha | roj. Kr

k — xoadpdunmuent noreps (k=1,15)



Tabmuua 2.2. — [IpuMepHble panoOHbl KOPMIIEHUS! KOPOB, TEIAT, MOJIOIHSKA

Kopma (cytounas Kopossr u Tengara ot 10-20 | Tenara ot 4 1o 6 Mononmusk
HOpMa) HETEU nHen 1o 4-x MECSIIIEB
MECSIICB
CeHo, KT. 3,5 0,25 1,0 1,0
Cuiioc, Kr. 18 1,7 12,0 15,0
Kom0Oukopm, Kr. 3,5 1,25 1,8 2,0
Kopnernonpl, kr. 6 - - -

KopoBb! u HeTenm.
CeHo: Groy =230%3,5%224%1,15%10°=207 T.
Cunoc: Gy =230*18%224*1,15*10°=1066 T.
Kopremnoas: Gy, =230%6%224%1,15%10°=355 T.
Kombukopm: Gyoy =230-224%3,5%107=1807.
Tensta ot 10-20 nHEel g0 4 MEcCSIIEB.
Monoxko nenbHoe: Gy =1,75%60=105 xr.
O6part cBexuit: Gy, =3,35%60=200 k.
Ceno: G, =0,25%60=\15 xr.
Cunoc: G,o, =1,7¥60=100 kr.
Kombukopm: Gyo =1,25%60=75 kr.
Tensta oT 4 10 6 MecsI1IeB.
Ceno: Groy =230*1 ,0%60%1,15%107°=16 .
Cunoc: Gro, =230%12%60%1,15%10°=190 T.
Kom6ukopm: Grox =230%1,8%60%107=25 .
MonoaHsk.
Ceno: Grop =230%1,0%¥70%1,15%107=16 T.
Cunoc: Gyoy =230%15%70%1,15%10°=278 T.
Kom6ukopM: Gyoy =230%2%70%107°=32 .
Ha ocHOBaHMM pacueToB onpeaenuin o0muid ToI0BOH 3amac KOpMoB 1o (hepme.
Grox ceHa=240 T.
Grox cunmoca=1535 .
Gioy KOpHETIOO0B=355 T.

G0y KOMOUKOpMa=240 T.



OrnpenensieM KOJUYECTBO U pa3Mephbl XPaHUIIUI JJIsI KOPMOB.
KonuuecTBo xpaHuiuill onpeaensiercs o Gopmyiie:
Ny= Groa /Gy (2.3)
rae G, — o0 3amac KOpMoB 110 hepme;
Gyp — BMECTUMOCTbB CTaHJAPTHOTO XPaHHUJIMIIA;
CeHo: Ng,p =240:500=0,48 npunumaem 1 capait pazmepom 13x4x3 M.
Cunoc N;, =1535:1500=1,02 npuaumaem 11 Tpanmero pasmepom 49,5x12x3

Kom6uxopm: Ny, =237:100=2,37 npunumaem 2 ckiazna pazmepoM 18x12 M. m
1 ckian pazmepom 9x9 M.
Texymumii 3anac kom6ukopma xpanutcs B 0ynkepe bCK-10.
OmnpenensieM MI0IAAb CKIIAAA M0{ KOPHEIUIOABI:
F= Grox /Apx (2.4)
I'me  Apyx — yaenpHas Harpyska sl XpaHWINILA;
F=355:1,5=237 v’

Kopnennoasl Xxpanum B ckiajie miomaibto 237 m2, pazmepom 19x13 m.

30Ha XpaHEHUS HABO3a.

Grox=(gx *gu *gu)*m*D,*107 (2.5)

I'ne g, — CyTOYHBIN BBIXOJ KaJIa HA OJHOTO )KUBOTHOTO, KT.
gy — CYTOUYHBII BBIXOJ MOYM Ha OJJHOTO )KMBOTHOT'O, KT.
g, — HOpMa MOJICTUJIKUA B CYTKH, KT.
D, — nnurenbHOCTH XpaHeHus, 1H. (=120 aH.)
Grox xopos =(35+20+1,5)*200* 120%10° =1356 .
Gronrenmr =(5+2+1)%120%120%107°=21,4 T.
Grox nerems =(20+7+1,5)*24%120%107°=82 .

Tabnuua 2.3 — CyTOYHBIN BBIXO/ SKCIIEPUMEHTOB U HOPM MOTPEOICHUS MOACTUIIKH

Byt »KUBOTHBIX Brerxoa Ha 0JTHOTO JKUBOTHOTO, KT Hopwma notpe6nenus
Moua Kal MOJICTHIIKH (COJIOMa),
KI/CyT.
KOPOBBI 20 35 1,5
HETEIIN 7 20 1,5
MOJIOTHSIK 4 10 1,0
TenATa 2 5 1,0




Giron monomme =(10+4+1,0)¥70%120%107 =126 T.
Z Gron = GFOL[ KOpOB + Groz( TEJIAT + Grozl HETEIHU + Grozl MOJIOTHAK (26)
> Grox =1356+21,4+82+126=1585 T.

[Tpunumaem HaBozoxpanuiuiie Ha 2000 1. Pazmepom 25x65 M.

2.3 Texnosorn4eckuii pacuer
2.3.1. Pa3paboTKa T€XHOJOTrHYEeCKOH CXeMbl KOPMOLIEXa

[Ipouiecc mpUroTOBIIEHHUS KOPMOB MPOTEKAET B 00OPYIOBAHHOM KOPMOIIEXE.
Kopmoriex mist koMIuiekcoB u ¢epM IpenHa3HA4YeH Uil MPUTOTOBJICHUS BIIAYKHBIX
KOPMOBBIX CMECe M3 Ccujloca W CEHaxa, IpyObIX KOPMOB (CEHO, COJIoMa),
KOPHEKJIYyOHEIIJIOA0B, KOHIIEHTPATOB, CMEIIMBAHHUE, JO3UPOBAaHME U BhIJauya HX B
KopMopazgatuyuku.  Kopmocmecu — MPUTOTOBISIIOTCS ~ HAa  TEXHOJOTHUYECKOM
obopynoBanuu KOPK-15. 3t0 060opynoBanue pa3MeiieHo B OAHOITAXKHOM 3[JaHUU U3
xKese300eToHa pazMepaMu B miane 24x12 M, BKIIOYAIONIETO OTENICHUE ISl IpremMa
cTe0enpYaThIX KOPMOB, IUIomaabio 145,1 M2 1 oTIeeHrne KOpMOCMECEH TUIOMIAIbIO
137,9 m2.

TexHOIOrn4eCcKuil NpoLecc MPUTOTOBIEHUS KOPMOCMECEN OCYLIECTBIISECTCS B
CHEAYIOUIMX IOTOYHO-TEXHOJIOTMYECKUX JIMHUSAX: MpHEMa, MPEABAPUTEIBHOTO
U3MENIbYEHUSI U JO3UPOBAHUSI TPyObIX KOPMOB; MpUEMa U JO3UPOBAHHOW MOJAYU
cujoca W CeHaxa; Nphema, MOWKHU, H3MEIbUYEHUS U JI03UPOBAHHON MOJa4yu
KOPHEKJIYyOHEIUIOA0B; MpUeMa U JO3UPOBAHHON MOJAa4ud KOMOMKOPMOB; CMEITUBAHUE
KOMIIOHEHTOB U BblJjaya roTOBOM kopMmocMecH. [Ipon3BoANTENLHOCTE KOpMOIIEXa J10
16 1/c. TloTpebnsiemas saeKkTpudecKas MOITHOCTh 129 kB1/4.

Conomy, ceHo goctaBiastoT TpakTopHeIM npuuenoM [-IITC-4M, pasrpyxarot
B nutareinb 3arpy3unk [[3M-1,5, roe Bce npeaBapuTesibHO U3MENbYaeTCs.

Kombukopma nocTaBisioT © 3arpyxarotT B OyHkep-mozatop KOPK-15
aBTOMOOMIIbHBIM 3arpy3unkoM 3CK-10, OyHkep-103aTop 00€creynBacT HaKOIIICHHE
OTEpPaTUBHOIO 3amaca W JO3UPOBAHHYIO BbIJa4y KOMOMKOPMOB Ye€pe3 BUHTOBOM

KOHBeﬁep Ha JUHHWIO CMCIIINBAaHUA.



praBHCHI/Ie TCXHOJIOTHYCCKHUM ImponecccomMm IIPHUTOTOBJICHUA KOPMOB
OCYHICCTBIIACTCA OIICPATOPOM.

TexHosornveckas cxema KOpMolexa npeIcTaBieHa Ha pucyHke 2.1.

CHJIOC KOMOUKOPM KopuekiyOHne- CEHO
TTITOTTRI
A A 4 A A 4
IpUeEM ITpuem pUeM IIpUEM
RRRETMTURAHUE
A 4 A 4 A 4 A 4
M3MEJIbYCHUE M3MEJIbYCHUE MOWKa M3MEJIbYCHUE
A A A A 4
Tpancnop- Tpancnop- U3MEJbYCHUE Tpauncnop-
TUNORKA TUNORKA TUNORKA
A 4 A 4
JIO3UPOBAHKE JIO3UPOBAHKE

HM3MenpueHUE U CMEIIMBAHUE

A

TPaHCIIOPTUPOBKA

h 4

Brinaua ;kUBOTHBIM

Pucynok 2.1 - Texnonoruueckas cxema KopMoliexa.

2.3.2. Pacyer mpou3BOAUTEILHOCTH KOPMOIIEXA.
Pacuer xopmouexa Beaem Ha 450 ToJ0B KpYIHOI'O poratoro CKora nepuoja

JopallluBaHus U oTKopMa. Msica Ha oTkopm a0 430 kr, npusec 561 rp. B CyTKH.



Kopma 1 ux cooTHOIICHNE BEIOMpPAEM C TAKUM PacdeTOM, YTOOBI ONTUMAaTbHAs
BJIQXXHOCTb TOTOBOM KopMmocMmecHu Obuia He Oojee 60-70 %. B sTtom ciydae cMmech
pacchlyara, ee Jerko TpaHCIOPTUPOBATH U pa3aBaTh JKUBOTHBIM.

Ha ocHoBaHuuM 300TeXHHUYECKMX HOpM (8) palmoHa  KOpPMIJICHHS
CEJIbCKOXO3SIMCTBEHHBIX KUBOTHBIX M Bo3MokHOcTeH CIIK «Aanrapm» BbiOMpaem
paIrMoH KOPMJICHUS, OMpPECNsisi CYTOYHBIA pPacxoa KOPMOB, oOpabaThiBaeMbIX B
KOpPMOIIEXE.

Q=g k (2.7)

I'me Qcyr — CYTOYHOE KOJHMYECTBO KOPMa JAHHOIO BUA, IOJIEKAIIETO
00paboTKe B KOPMOIIEXE, T.

g — CyTOYHAasi HOpMa JIAHHOTO KOpMa Ha OJHO KMBOTHOE, KT.

k — xommuecTBO KUBOTHBIX, TOII.

OmnpenensieM TO0BOE KOJIMYECTBO KOPMOB, MPUTOTOBJIEHHBIX B KOPMOIIEXE IO
dbopmye:

Qrox=2n 8k (2.8)

rie g, — KOJMYECTBO JIHEH KOPMIICHUS
[TonyueHHbIC TaHHBIC CBOJIUM B TaOHIly 2.4.

Ta6numa 2.4 - CpojiHas Tabiuila pacxoja KOpMOB.

HanmenoBanue KopMoB CyTOouHbI CyTouHbIi Konnuectso I'onoBon
palMOH, KT. pacxof, T. JTHEW KopM- pacxon
JICHMSI, TH. KOPMOB, T.

KOPHETIO I 6 2,7 230 621
KonnentpupoBanubie 4 1,8 230 414
KopMa
['pyObie kopma 5 23 230 529
CouHble KOpMa 20 9 230 2070

VYcranaBnmBaeM Tpexpa3oBo€ KOPMIICHHUE )KMBOTHBIX U HA3HAYaEM Yachl:
1) yrpennee kopmieHue ¢ 6 10 7 4acos;
2) nHeBHOE KopmiieHue ¢ 13 1o 14 gacos;

3) BeuepHee kopmieHue ¢ 20 1o 21 yaca.



B TedeHume cyTOK KOpMa pacxoAyrTCsi HEPABHOMEPHO, CYTOYHBIN pPAlMOH
pacnpeaensieTcss HEOJMHAKOBO JJI KaXKJI0M J1auM, KaK 0 BECY, TaK U 10 YUCIY BUJIOB
KOpPMOB. 3Hasi KpaTHOCTb KOPMJICHMS, BpEMsSl Haudajla KOPMJIEHHS COCTaBJISIEM
Tabnuity 2.5.

TexHOIOTMYECKUH MPOIECC MPUTOTOBIECHUSI KOPMOBBIX CMECEH.

JInst mpOEKTUPOBaHUs KOPMOILIEXa IMPOU3BOJMTEIBHOCTBIO 16 TOHH B CYTKH
UCITOJIb3YeM KOMIUIEKT oO0opynoBanust kopmorexa KOPK-15 npennaznaueHHBINA 1S
MIPUTOTOBJICHUS PACCHIITHBIX KOPMOCMECEH.

Tabmuua 2.5 - PacnpeneneHue CyTOYHOr0O palioHa 0 OTAEIbHBIM JadyaM.

HanmenoBanue kopMoB YTpeHHee KopMIIEHUE oben Beuepnee
KOpPMJICHHE
% my % my % my
KOPHETIOTbI — - 100 2,7 — —
KOMOMKOpMa 35 0,63 35 0,63 30 0,54
CEHO 50 1,15 - - 50 1,15
CHJIOC 30 2,7 40 3,6 30 2,7

B coctaB xomIuieKTa BXOJSAT: JIMHUS TPyOBIX KOPMOB, JIMHMS CHUJIOCA, JTUHUS
KOPHEIUJIOJ0B, JIMHUS KOHLIEHTPUPOBAHHBIX KOPMOB, JUHHUS cOOpa, CMEIIMBaHUS
KOPMOB U BblJIJaya KOPMOCMECH, KOMILUIEKT JIEKTPOOOOpYy10BaHUS.

TexHonOrn4eckuii MpoUEecC MPUTOTOBICHUS KOPMOCMECH HPOEKTHPYEMOIO
1[eXa IPOUCXOAUT TaK: CEHO, IpyOble KOpMa BBITPYKAIOT U3 TPAHCIOPTHBIX CPE/ICTB
Ha MUTATEIb-NIOTPY3UUK. 3/1€Ch PEXYIIMMHU OapabaHamMu TpyOble KOpMa YaCTUYHO
M3MEJIbYAIOTCSl C OJHOBPEMEHHBIM pa3pbixiieHHeM. Jlagee 1o TpaHcmoprepy cC
OJIHOBPEMEHHBIM JI03UPOBAHUEM Macca IIOCTYIaeT Ha COOPHBIN TpaHCIIOPTED.

Cunoc BBITpYKaeTcsl W3 TPAHCHOPTHOTO CPEACTBA Ha MHUTATENb-3arpy34HK,
OTKYJla OH 10 TPAHCIIOPTEPY C OAHOBPEMEHHBIM JI03UPOBAHUEM IIOCTYNAET TAKKE HA
cOOpHBIN TpaHCHIOPTED.

KonnentpupoBannsie kopMa 3arpy»xkaiot B Oyakep-go3atop 3CK-10, a u3 nero
110 BUHTOBOMY KOHBEHEpPY KOpMa HalpaBJIslOTCA Ha COOPHBIN TPAHCIIOPTED.

CoOpaHHble Ha HENPEpPhIBHO JABWXKYILIEMCS TPAHCIIOPTEPE KOMIIOHEHTHI
KOPMOCMECH MOCIOMHO MTOJAOTCS 3TUM TPAHCIIOPTEPOM B U3MENIBUNTEIb-CMECUTEND.

CI-OI[a XKC Ipu H€06XO,Z[I/IMOCTI/I qcpe3 (bOpCYHKI/I HN3MCJIIBYNUTCIIA CMCCUTCIIA




MOCTyMaeT pacTBOP MeEJHCCH, Kapbamuaa W Apyrue oOoraTuTeiabHble J00aBKH.
PaBHOMEpHO IlepeMEllIaHHBIE U U3MEJIBYCHHBIC B WM3MEIIBUMUTENIE KOPMa B BHUJE
OJIHOPOJHOM MacChl BBIIPYXAIOTCS C TPAHCIIOPTEPA B KOPMOPA3JaTUUK U OTBO3ATCS

HJIAA pa3gadd ) KUBOTHBIM.

2.3.3. Pacuet norouHo-TexHosiorudeckoi junuu (IT'TJI) npuroroB/ienust
KOPHEKJIYOHEIJI0/10B
OmpenensieM  CPEIHIOI0  YaCOBYH)  IMPOU3BOJUTEIBHOCTh  MOTOYHO-
TEXHOJIOTUYECKOU JIMHUY MPUTOTOBICHUSI KOPHEKITYOHEII0/10B.
Wep=Qeyr/tioor (2.9)
I'ne Qcyr — CYyTOYHBIN pacxoj KOpMa, T.
ts0or — BPEMS paOOTHI JTMHUU TI0 300TEXHIUUECKUM TpeOoBaHuAIM (<4 "aca 110
CKapMJIMBaHUs)
W, =2,7 : 2=1,35 1/u.
Bribupaem ocHoBHyro Mamuny MKM-5, ee TeXHWYECKYIO0 XapaKTEPUCTUKY
BHOCHUM B Ta0nuiyy 2.6.
Tabnuna 2.6 - Texauueckas xapakTepucTuka MamuH u obopymoBanus [1TJI

IMPUTOTOBJICHUA KOpHGKJIY6H€I'[JIO,Z[OB.

[Tokazarenun HNKM-5 Tpancnoprep TK- bynkep-
50b no3zarop JC-
15
[Tpon3BOIUTENBEHOCTD, T/4 5 6 3-15
MouiHoCTb 3aeKTpoaBuraresns, KBt 10,5 3,7 3
Pa3mepsr:
Jmuaa, MM 2200 6736/405 2300
[upuna, MM 1300 730/675 1280
BricoTa, MM 2860 116/1500 2300
Macca, Kr. 160 1500 1150




7//7/%'0 777 777777777777

1 — TpaHCIOPTHOE CPEACTBO; 2 — MPUEMHBIN OYHKeEp; 3 — TpaHCHIOPTED;
4 — u3MeNbUNTENNb KAMHEYJIOBUTENb; 5 — OyHKEp 703aTop.

Pucynok 2.2 — II'TJI npuroToBieHNs KOPHEKITYOHEII0/10B

OnpenensieM NelCTBUTENBHYIO MPOU3BOAUTENBHOCTH ITTJI.
W,=W(0,75+0,8)=5*0,8=4 1/u (2.10)
I'me W — npon3BOAUTENBHOCTD MAIIMH 110 ITACTIOPTY
OmnpenensieM nericTBuTeIbHOE BpeMst padoTsl [1TJI
t=Qeye/ W, (2.11)
ornpezensieM 00bEM 3aBaJIbHOM sIMBbl JJIi KOPHEKIyOHEIUIOJOB M3 pacuera
TPEXKPATHOI'O 3a11aca KOPMOB.
V=(2.53)Qcy/ p — B (2.12)
I'ne p — oO6wemuas miotHocTh Kopma (0,65-0,8)
B — ko3¢ ¢unment ncnonb3zoBanus 3aBaibHou ambl (0,85-0,95)

V==(2.5+3)2,27/0,75-0,85=10,6 m;

BcrnomorarensHoe 0o0opyaoBaHue JUISL [ITJI MIPUTOTOBIICHUS

KOPHEKJITYyOHETIJI0I0B 13 TaOIuIlhI 2.6.



2.3.4. PacyeThl NIPUTOTOBJICHUSI KOHIIECHTPUPOBAHHBIX KOPMOB

[lepen u3MenbueHUEM 3€pHOBBIC KOpPMa JOJDKHBI ObITh OYHUIIEHBI OT 3€MJIM U
MeTtandeckux npumeceit. KagectBo npobnenust gomxHo otBeyath 'OCT, kpome
TOT0, 00ECIIeYMBaTh KPYIHBIN, CPETHUN U MEIKUN pa3Mod. JJonmycTuMoe OTKIOHEHHUE

OT 3a/IaHHOW HOPMBI ITPH 1I03UPOBAaHUU cocTaBisieT 1,5 %.
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1 — 3aBanpHas siMa; 2 — TpaHCHOpPTEP; 3 — MPOMEXKYTOUYHBIN 3epHOBON OyHKep; 4 —

MarHUTHBIA amnmapat; 5 — ApoOuiika; 6,7,8 — BUHTOBbIE KOHBEHEphl; 9 — OyHKEpHI
J103aTOPBI
Pucynok 2.3 — ITTJI npuroToBiieHUsI KOHIEHTPUPOBAHHBIX KOPMOB
OnpenensieM cpeHEYaCOBYIO TPou3BoAUTEIbHOCTD [TTJI.
Wep=Qcyr/tsoor =1,8:7=0,3 1/4.
Boibupaem ocnoBuyro mammay KJY-20 u BcromorarenbHoe 000OpyJOoBaHUE
i IITJI  mpuroroBneHuss KOHIEHTPUPOBAHHBIX KOPMOB, WX TEXHHYECKas

XapaKTepHUCTHKA onKcaHa B Tabmuue 2.7.



Tabnuua 2.7 — TexHuyeckas xapakTepucTUKa MaiuH U obopynoanus I1TJI

IMPUTOTOBJICHUA KOHICHTPUPOBAHHBIX KOPMOB.

MoKa3aTen Hpobuika Bynkep NIIK- Kongeliep | MarauTHa
KIVY-2,0 7103aTOP 101 BUHTOBOM | 51 KOJIOHKA
CIIK-2,12 VI-2-4 OM-1
[Tpon3BOAUTENBHOCTD, T/4 1,11-2,16 9 9-10 3,0 2,1
MonHOCTb 30 - 1 0.8 1,16
aneKTpoaBHraTens, KBt
Pazmepsr:
JmHa, MM 2800 — 1216 o 200000 0,6
[Hupuna, Mm 1550 2200 510 200 1,5
BricoTa, MM 3000 5000 1000 354 0,3
Macca, Kr. 1100 1250 234 164 200

OnpenensieM dKCIUTyaTaMOHHYI0 Mpou3BoaAuTeENbHOCTh KJ[Y-2,0

W,.(e=W(0,75+0,8)=1,5*0,8=1,2 1/u

OmnpenensieM IeHCTBUTEIBLHOE BPeMs pabOThI JPOOUIIKU

t=Qcyr/ Woe =2,4:1,2=2 u.

Pa3mMo:n 3epHa Mpou3BOAUM OJIUH pa3 B HEAEINIO.

OmnpenensieM eMKOCTb POMEXKYTOYHOTO OyHKepa
W=(2.5......3)*Q/ p — p=(2.5-2.4)(0,8-0,65)=9,6 ™3

2.3.5. Pacuer IITJI npuroroB/ieHusi rpyobIX KOPMOB.

R

/\

| — nuTaresns 3arpy34rK; 2 — CKpeOKOBBIN TO3UPYIOIIUI TPaHCIIOPTED; 3 — MEPEXOTHUK

Pucynox 2.4 - IITJI mpuroroBieHus: rpyObIx KOPMOB



OnpenensieM cpeaHerofoByo npousBoauTenbHocTs [ITJI mpuroroBneHus
rpyOBbIX KOPMOB.
W ep=Qcyr/tsoor =2,3:7=0,3 T/9
Bribupaem ocnoBHoe oOopynoBanue mansi I[ITJI mpuroroBneHuss rpyObIx
KOPMOB, €r0 TEXHUYECKYIO XapaKTEPUCTUKY 3aHOCUM B Tabiuily 2.8.
Tabmuua 2.8 - TexHuueckass XapakTepucTUKa MamuH U obopynoBanus [1TJI

IPUTOTOBJICHHS TPYOBIX KOPMOB.

ITokazarenu IIurarens 3arpy3dnk Tpancnoprep ABb-

[13M-1,5 0,4
[Tpou3BOAUTENBHOCTD, T/4 5-10,9 10,9
MouHOCTb 3aeKTpoaBUraress, KBt 2,5 2,2
Pa3mepsl: [uIMHA, MM 2700 6400
[Iupuna, Mmm 3780 740
Bricora, MMm. 3050 1390
Macca, kr 7200 960

OmnpenensieM 3KCIUTyaTalMOHHYIO pou3BoauTeabHoCcTh IITJI rpyObIx KOpMOB
W,,e=W(0,75+0,8)=7*0,8=5,6 T/4
OmnpenensieMm nerctBurensHoe Bpems padoTsl [1TJI rpyObix kKopMoB
t,=2,3:5,6=0,4 4.

2.3.6. Pacuer IITJI npuroros/ieHust CHJI0CA.
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| — nuTaTens 3arpy34yukK; 2 — CKpeOKOBBIN JO3UPYIOIIHUA TPAaHCIIOPTED;
3 — nmepexoIHUK

Pucynok 2.5 — II'TJI npuroToBnenus cuioca:



3eJIeHyI0 MacCcy M CHJIOC B KOPMOIIEX MOJBO3ST B KOJIUYECTBE HEOOXOIUMOM
JUI. TPUTOTOBJIEHUST KOPMOCMECH B KAXKAYK CMEHY U XpaHAT B CIELHUAIbHOM
NOMELIEHUH WM T0J HABECOM. [[IMTENBbHOCTHh XpAaHEHHS B KOPMOLIEXE 3E€JIEHOMN
Macchl ¥ CUJI0Cca HE AOJKHO IPEBbIIAaTh 3 yaca.

OnpenensieM cpenHedacoByro IpousBoautesibHocTh IITJI mpuroroBiieHus
cuioca

Wep=Qcyr/tsoor =9 : 3=3 1/4

OnpenensieM 3KCIUTyaTalMoOHHY0 Tpou3BoauTenbHOCTh [ITJI nmpuroroBnenus

cuioca
W..e=W(0,75+0,8)=15*0,8=12 /4
Onpenensiem nerctBurensHoe Bpems padoTsl [ITJI npuroToBienus cuioca
t,= Qoyr / Woxe =9 1 12=0,8 u.

BriOupaem neiictBuTensHoe ocHOBHOE obOopyaoanue IITJI mpuroroBieHus
CUJIOCA, €r0 TEXHUYECKUE XapaKTePUCTUKH 3aHOCUM B Tabauiy 2.9.

Tabnuna 2.9 - TexHudyeckue xapakTepUCTUKU MamuH U obopymoBanus [1TJI

ITPHUTOTOBJICHHA CHUJIOCA.

[TokaszaTenu Tpancnoprep 3arpy3uuk | Tpancnoprep ABbB-

I13M-1,5 0,4
[Tpon3BOIUTENEHOCTB, T/4 10-20 10-20
MoIHOCTb 371eKTpoBUraress, KBt 2,5 2,2
Pasmepsl: 1iuHa, MM 2700 6400
[Hupuna, MM 3780 740
BricoTta, MM. 3050 1320
Macca, K. 7200 960

2.3.7. Pacuert IITJI cOoopa, cMelIMBaHUS M BbIIA4YH KOPMOCMECH
KopmoBbie cMmecu TOMKHBI OBITH MPUTOTOBJIEHBI CTporo mo penenrty. llpu
MOJTOTOBKE BIAXKHBIX PACCHIMUATBIX KOPMOCMECEH OTKJIOHEHHE OT pelenTta
JOITyCKaeTCs: sl TpyObIX KOpMOB *15%, KOHIIEHTPUPOBAHHBIX KOPMOB 5 %.
CreneHb HEPaBHOMEPHOCTH CMEUIMBAHMUSA JUIS OTHCIBHBIX KOMIIOHEHTOB
JOITyCKaeTcsl B 2 pasza OoJbIIe YCTAHOBICHHOW HOPMBI OTKJIOHEHHS MPU JO3UPOBKE

9TOr0 KOMIIOHCHTA. KOpMOCMeCI/I Cco 3HAa4YUTCIbHBIM COACPKAHUCM



KOPHEKITyOHEIIJIONOB M 3€JeHH TOTOBATCA He Oojiee 4yeM 3a 2 yaca A0 pa3jadu

KHNBOTHBIM.

Bz % =
|

1 — cOopoUHBIi TpaHCTIOPTEDP; 2 — UBMENIBYUTEIh CMECUTEIND; 3 — BBITPY3HOM
TPAHCIIOPTED
Pucynox 2.6 — IITJI c6opa, cmemmBaHus ¥ BbIIa4d KOPMOCMECH

OnpenensieM cpeaHedacoByto npousBoauTenbHoCcTh IITJI cOopa, cmenmmBanus

Y BBIJJAYM KOPMOCMECH.
Wep=Qcyr/tsoor =16 : 3=5,3 /9

Bri6upaem ocnoBnyto mamnny MCK-3 u BcnoMmorarenbHoe 000py10BaHUE, UX
TEXHUYECKUE XapaKTEPUCTUKHN BHOCHM B Tabmuiry 2.10.

Tabmuua 2.10 — TexHuueckue xapakTepUCTHUKU MalluH U obopyaoBanus [1TJI

c6opa, CMCIIMBAaHMA U BblJIaYU KOPMOCMCCH.

[TokazaTenu NCK-3 COopouHbIif Brirpy3noii
tpancnoptep TC- TpaHCTIOpTEP
40C TC-40M
[Tpon3BOaANTENHHOCTD, T/4 20 40 40
MoHOCTb 3eKTpoiBUraress, KBt 39,2 3,0 3,0
Pa3mepsl: 1inHa, MM 1750 7440 6155
[Hupuna, MM 1070 680 675
Bricota, MM. 1200 1450 1925
Macca, kr. 1080 550 650

OmnpenensieM dKCIUTyaTallMOHHYIO npousBoauTeabHocTh [1TJI cOopa,
CMEIIMBAHUSA U BbIAAYU KOPMOCMECH:
Wowe =W (0,75+0,8)=205*0,8=16 T/4
OmnpenensieM nerictButeabHoe BpeMst padotsl [1TJI cbopa, cmenmuBanus u
BbIJJa4Yd KOPMOCMECH:

t,=Q eyr/ Woee =16 : 16=1 u.



2.3.8. IlocTtpoenue rpaguka padoTbl MAIIUH U 000PYI0BAHUS KOPMOLIEeXAa.

JIJst IpaBUIIBHOTO PacIpeaesICHUs AIEKTPUUECKUX HArpPy30K 10 YacaM CYTOK U
yBSI3Ka C PacMopsIKOM pabOThl KOpMOIEXa, COCTaBligeM rpaduk CyTOYHOM padoOThI
TEXHOJIOTUYECKOT0 000PYT0BAHMUS.

HcxonHbIMU JTaHHBIMU U1 PAacyeTOB W TOCTPOCHHUS Trpaduka CiIyxaT
pe3yJbTaThl TEXHOJIOTMYECKOTO pacueTa U TEXHUUYECKUE XapPaKTEPUCTUKU MPUHSITHIX
MaIIuH.

I'padux paboThl MamMH B KOPMOILIEXE CIY>KUT OCHOBOM JUIsl pacuera
HEO0OXOIMMOT0 Yrciia pabouux KOpMoIlexa, MOCTpOoeHus rpaduKoB pacxojaa mapa u
BIEKTPOIHEPTUH.

2.3.9. [locTpoenue rpapuka UCHOJIb30BAHMS YJIEKTPOIHEPIUH.

I'padux pacxoma »SIAEKTPUYECKON DHEPTUU CIYKHUT JJIs  ONPEeICHUS
BEJIMYMHBl MAaKCUMAJIbHOM OJHOBPEMEHHOW MOTPEOIIsIeMOl MOIIHOCTH M XapakTepa
€€ U3MEHEHHUSI B TEUEHHUE CYTOK.

[Ipu mnoctpoeHun rpaduka, KpOMe YCTAHOBJICHHOW MOIIHOCTA MAaIIuH
YYUTBIBAEM MOITHOCTD ISl OCBEIIEHUS KOpMOIIeXa.

P=pF (2.13)

I'me P — oOmias MomiHoCTh Ha OCBelleHuE, KBT;

p — yZe/nbHas MOIIHOCTb Ha OcBemeHne | M” mIomany KopMonexa, KBr/m’;

F — mommaas KopMolexa (110 BHyTPEHHEMY H3MEPEHHIO), M.

P=0,027*432=11,7 kBt

YcTaHOBICHHBIC MOIMHOCTH MAIlIMH IS TOCTpoeHus Tpaduka Oepem wu3
rpaduka paboThl MaIIMH KOPMOIIEXa.

2.3.10. Pacuer pacxoaa napa u nocrpoeHue rpauka pacxoaa napa.

B cBs3u ¢ TeM, uTo map 1y paboThl pepMbl BhIpabaThIBacTCsl 001IehepMCcKOit
KOTEJIBHOM, a Al Kopmoliexa TpeOyeTcsi BCEro JMIIb Map JJs MPUTrOTOBIICHUS
TEXHOJIOTUYECKOW BOJIBI M OTOIUICHUS KOPMOIIEXa, OTACIbHO [JIsi KOpMollexa

KOTEJIbHYIO HE MPOEKTUPYEM, a MOAKII0YaeM K 001ePepMCKoii.



Ta6nuna 2.11 — Pacxoj napa Ha KOpMOLIEX.

HaumenoBanue onepauun VY nenbHbIN pacxon O6wem kopmorexa, OO0uwmii pacxon
napa, Kr/m° M’ napa, Kr/CyT.
OrormuieHre KopMolexa 0,31-0,34 2022 631
Harpes Bonibl 0,18 1700 306
CyTouHy0 OTPEOHOCTH Napa ONpPEAEIIIEM U3 BbIPAXKEHUS:
Qnapa :QOT + Q H.B* (2 14)

F)IC QOT -

Q .z — KOJIMYECTBO Mapa Ha HarpeB BOJIbI;

KOJIMYCCTBO IIapa Ha OTOINICHUE KOPMOILICXaA,

HpI/I OIIpCACIICHNH pacxoJa I1apa Ha OTOINICHHC KOPMOICXa Y4YHUTbIBACM

TOJBKO TIOMEIICHHE JIO3UPOBKM TIpPYyOBIX M COYHBIX KOPMOB, OT/AEJICHHE
IPUTOTOBJICHUS] KOPMOCMECH U OBITOBBIE TOMEILEHUS.

2.3.11. Pacxox BoabI B KOpMoLEXxe.

CyTouHBI pacxoa BOJbI B KOPMOILIEXE ONPEACIISIETCS KaK CyMMa pacXxoioB
BOABl Ha OTAENbHbIE onepauuu. [loTpeOHOCTE B BOAE M KaXKIOM ONEpaLMH
OINPEJENSEM U3 BBIPAXKCHMUS:

Qua=gn (2.15)

['Ie g — HOpMa Pacxoja BOAbI HA UHHILY 00pabaThIBAEMOrO KOPMA, KT M’;

N — KOJIMYECTBO eAMHMUI] KOPMA WJIH ILIOIIA/b IO, KT M.

3HaYeHUEe pacYETHBIX €IMHUI] 1 HOPMbI Pacxojia BoJibl 6epem u3 (4).

IIpu onpeneneHnn pacxoa BOAbI HA MOMKY 110J1a, YYUTHIBAEM, YTO IIOJI MOETCS
JUIIb B OT/AEJIEHUHA 00pabOTKU KOPHEKITYOHEIUIO 0B, IPUTOTOBICHHUSI KOPMOCMECEH
1 ObITOBBIX MoMeIeHusx. [lonydeHnrpie nanHpie CBOANM B Tabnuity 2.12.

Ta6mmma 2.12 — Pacxo BOJibI B KOpMOIIEXe

HaumenoBanue onepanuii HopwMma pacxona KonnuectBo OO6mmit pacxon
BOJBL, JI/KT, /M eAUHUI] KOpMa, KT BOJHI, JI.
HJIM MaIlliH
Moiika KOpHEKITyOHEIUIO OB 0,8-1,5 — —
Moliika MammH 50 6 300
Moiika nomaoB 3,0-5,0 207 681
BBITOBBIE HYK/bI 60 2 120
BCETO - — 1100

2.3.12. Pa3meleHue MalIiH 4 000Py10BaAHUS.



[Ipn pasmenieHun MamuH W 00OpPYIOBaHHA B OTIEIEHUSAX KOpMolexa
HE00X0AMMO 00€CTIeUUTD:

— KpaT4auIlui MyTh ABUKEHUS CHIPbS OT HAYaJIbHOM O KOHEYHOW Ollepaluy;

— coOnrofieHre TOCJIeIOBAaTeIbHOCTH B pacCTaHOBKE 00OOpyA0BaHUA,
o0ecnieunBaOIIed MPUHATHIA TEXHOJIOTMYECKUH TMpOoLEecC U IOTOYHBIH METOJ
IIPOU3BO/ICTBA;

— MHMHHUMYM TOTPEOHOCTH B  Pa3IUYHBIX Pa3TPy30YHO-NOTPY30UHBIX
onepanusx;

— MaKCHUMaJIbHOE COKpalleHUE KOMMYHUKALIMOHHBIX JIMHUHA (ITaponpOBOAbI, JTUHUU
KaHaJIM3aluu), CO3JaHHE€ MAKCUMAaJIbHBIX YyA0OCTB OOCIy)XMBaHHs M PEMOHTA
000pyI0BaHUs TP MUHUMAJIbHBIX HKCILTyaTallMOHHBIX PACX0/1ax;

— coOirofiecHue HOpMa OXpaHbl TPyJla M TEXHUKH O€30MIaCHOCTH, a TaKxkKe
CaHUTAPHBIX TPEOOBAHUM.

IIpu sTOM MMeeM BBHIY, YTO OT KayecTBa pa3MEIleHHs OOOpYyIOBaHUS B
oO1ieil Mepe 3aBUCUT KaK BEJIMYMHA KAMTAJOBIIOXKEHUN MPU CTPOUTENIBLCTBE, TaK U
BEJIMYMHA DKCIUTYyaTallMOHHBIX PACXO]0B.

Cxema  pa3MelIeHHs  TEXHOJOTHYECKOro  o0OpyAOBaHHS  KOpMoIlexa
IIpeJICTaBlIeHa Ha puc. 2.7.

1 — 10TOK MUTaTeNb-3arpy34rK rpyObIX KOPMOB; 2 — NOJAIOIIMI TpaHCIIOPTED
OUTaTeNsA-3arpy34nKa; 3 — 103upyroLuil CKpeOKOBBII TpaHCTIOpTep; 4 — TpaHCHOpPTEP
KOPHEKJIYOHEIJI0N0B; 5 — OyHKEp-103aTop KOHUEHTPUPOBAHHBIX KOPMOB; 6 —
BUHTOBOW KOHBeWep; 7 — HU3MENbYHMTEIh KOPHEKIyOHEIIonoB; 8 — COOpHBIN
TpaHcroprep; 9 — no3atop KopHEKIyOHeron0B; 10 — cKpeOKOBBIN JO3UPYIOLIHIA
TpaHcrioptep; 11 — momarommii TpaHcmopTep NUTATENsA-3arpy3unka cuioca; 12 —
JOTOK MUTaTeNsI-3arpy3unka cmioca; 13 — anexrpoobopymoBanue; 14 — BRITpy3HOM

TPaHCIIOPTEP, 15 — U3MEIBbYUTEIH-CMECUTEIb KOPMOB.
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2.3.13. OnpeneJieHne II0IIAAHA U Pa3MePOB KOpMoLexa.
HeoGxonumas oOmiasi miomaasr KopMoIllexa CKJIAIbIBACTCS U3 CIETYIONIUX
INIENEK
Foow = F1 +F,+F; +F4 (2.16)
I'ne F, — momanp, 3aHsATast TEXHOJOTHUYECKUM 000PYIOBAHUEM, M
F, — mmomaap 11 KOMHATBHI OTABIXA, M (15 Mz);
F; — muomane 1t AymeBou ¢ pa3aeBalikou, M (5 Mz);
F, — miomanp s canysia, M” (5 m).
[Tnomaau BcrioMoraTeabHbIX MOMEIICHUH OMpPeAeIisieM MO COOTBETCTBYIOIINM
HOpMaM (5).
[lnomanp, 3aHATYH0 TEXHOJOTUYECKUM OOOpPYOBAHHEM, OMpPEACIsIEM [0
dbopmyiie:
Fi =Fj rex. oo/ k¢ (2-17)
I'ne ky — koappurnenT, yauThBaronuii TEXHOJIOTHIECKHAE TPoxXoabl (<0,3)
F,=135,2:0,3 =405,6 m°
Foou =405,6 +15 +5 +5 =430,6 M°
[TonydeHHyIO TI0MIAIb OKPYTJISIEM 0 CTaHAAPTHOM ruromaau: 12 * 24 =432 M
[To TpebGoBaHUSIM CAaHUTAPHBIX HOPM BBICOTA KOpPMOIIEXa HE JIOJKHA OBITh
HUXKE 3,5 M, BBUJIY BBICOTBI TE€XHOJOTUUYECKOTO O0OpYOBaHUS MIPUHUMAEM BBICOTY

3nanus (0T 1moja A0 MoToika) 6,5 M.



3. KOHCTPYKTOPCKASA YACTDH

3.1. Onucanue npegjiaraeMoi KOHCTPYKIMH.

N3menbuntens-cmecurenns MUKM  nipenHazHadeH g AOTOJHUTEIBHOTO
U3MEJIbYCHUSI W CMEIIMBAaHUS KOPMOBBIX MATEPUAJIOB IPU MPOU3BOJICTBE
MOJIHOPAILIMOHHBIX KOpMoOcMecel. MoKeT ObIThb HCIIOJIb30BaH, KaK H3MEIbYUTEINb
IrpyOBIX KOPMOB.

CocTout U3 NpUEMHON KaMepbl, BEPTUKAIBHO YCTAHOBJIEHHOTO POTOpPA, Pambl,
AIEKTPOABUTATENSI M BBITPY3HOTO CKpeOKOBOro TpaHcmoptepa. Ha porope MOKHO
yCcTaHaBIMBaTh OT 4 10 16 HOXkel. B HMKHEN 4acTH pOTOpa 3aKpeIuieHa IIBBIPSUIKA
JUIS TI0JJa4d KOPMOCMECH Ha BBITPY3HOM TPAHCIOPTED.

B paboueili kamepe paBHOMEPHO IO TNEPUMETPY PACIOJIOKEHbI OKHa,
IIPEIHA3HAYCHHBIE JUIS1 BBOJA MPOTUBOPEXKYIIMX HOXKEN. [[akeThl HOKEN CXOAATCS Ha
OJIHOM OCH U BBOJIATCS B OKHA pabouell KaMepbl C BHEITHEH CTOPOHBI.

N3menpbuaeMble TrpyOble KOpMa M KOMIIOHEHTHI KOPMOCMECH TMOJAI0T B
NpPUEMHYIO KamMepy, a 3aTeM B pabouylo, IJie¢ OHU M3MEIbYAOTCS HOXKaMHU MEPBOTO
BEPXHETO sipyca poTOpa U NPOTUBOPEKYILIUMHU HOXKAMHU, OTIYCKAKOTCS HHXE U
IIOIAJIAI0T IO JECUCTBUE CIEAYIOIIMX HOXEW. Tak NPOUCXOAUT U3MEIBUYCHHUE U
CMEIIMBAHUE JO0 TE€X IOp, II0Ka KOPMOCMECH HE OIYCTUTCS B BBITPY3HYIO KaMepy Ha
JIONATKU WIBBIPSIIKU.

Tak kak B cymecTBywIneM usMenbuutene-cMecurene KWMKM  ne3Bus
IPOTUBOPE30B  OCHOBHOIO  y3Jla  OBICTPO  HW3HAIIMBAIOTCA,  MpeiJiaraeTcs
KOHCTPYKTHUBHO-YHUBEPCAJIbHBINA y3€ Il U3MEIbYUTENS-CMECUTEIISI KOPMOB (puC.
3.1).

OH BKIIOYaeT Kamepy |, TPOTUBOPEXKYWIIMH y3€d1 2 C JUCKOBBIMHU
IPOTUBOPEXKYIIUMHU HOXAaMHU, JIEMEHTAMH 5 HAa €€ BHYTPEHHEW MOBEPXHOCTH. DTH
AJIEMEHThl UMEIOT (OpMYy AUCKOB C HOXaMmH-keao0oM. CHapyXu Kamepsl IO ee

MIEPUMETPY YKPEIUIEHBI BEPTUKAJIIBHBIE OCH HA paMKax 12, KOTOpbIe NPUCOEAUHEHBI K



KOPITYCY MalIUHbI U TOANPYKUHEHbBI OTHOCUTEILHO €€.

Ha BHyTpeHHEH TMOBEPXHOCTH KaMmepbl YKpeIUIeHbl 3yOuarble JEKH,
yepeayroumecs ¢ 3yeMeHTaMu 5. OHu pa3MmenieHbl B OKHaX KaMmepsl 1 ¢ 3a30pom, U
YCTaHOBJICHBI HA OKHAX, YTOObI MX MOKHO OBLIO TOBOpayMBaTh. MeXIy BEPXHUMH
AJIEMEHTAMHM W TaliKOM pa3MelleHa MNpPYKUHHAS MOAKIIAIKa, a MEXAY dJIEMEHTaMu

PAaCIIOJIOKCHBI CTAJIBHBIC PACIIOPBI BTYJIKH.

BB IjtJ

[\

i

/]

—

A—aujp cooky; b—sun cBepxy; B—mpoTtuBopexyimii y3en
l—xamepa; 2—TMpOTUBOPEKYIIUNA y3ed; 3—IUBBIpsIKa; 4—Bal C HOXaMU; S5—IUCKOBBIC
MIPOTUBOPEKYIIHE SJIEMEHThI; 6—IpyKHUHA OTBOJIa IPOTUBOPE30B; 7—OIOpa Bajia MPOTUBOPE30B;
8—Ban mpoTuBOpPE30B; 9—ralika pPeryJIMpoBKU MPY>KUHBI NMPOTUBOPE30B K YYTYHHBIM BTYJIKaM;
10—mnpyxunHas maiba; 1 1—ayrynnas Brynka; 12—pamka

Pucynok 3.1 — Cxema u3MenbuuTENSA-CMECUTEIISI KOPMOB

[IpyXUHHOM ITPOKIAAKON PETYINUPYETCA 3a30P MEKAY BTYJIKOU U DJIEMEHTaMU .



Kopma 3arpyxaror B kamepy 1. OHM momagaroT Ha HOXH BEPXHEro spyca ¢
IPOTUBOPEKYILIUMHU 3JIEMEHTAMHU U YaCTUYHO M3Menpyarorcs. [lanee nox aeiictBuem
CWJIbI TSDKECTH IO CIIMPAJIM OHM MEPEMENIAlOTCs BHU3 U MOMAJal0T Ha 3yOOBbIE IEKU
Y TIPOTUBOPEXKYLIUE DJIEMEHTHI 5.

DJIeMEHTHI MOJ JAEUCTBUEM CHJI TPEHUS MOCTOSHHO MOBOPAYMBAIOTCS BOKPYT
Oceil W MOINajarT B 30Hbl U3MEJIbUYEHUSI BCE HOBBIE M HOBBIE YYACTKHU JIE3BUH, YTO
o0ecrieurBaeT PaBHOMEPHBIM MX M3HOC. DTO TaKXkKe YBEIMYMBACT JJIUHY PEXYIIeh
YacTH 110 CpPaBHEHUID C YCTAHOBJIEHHBIMM MPOTUBOPE3AMH Ha CEpHUITHOM
n3menbuntene. [Ipu nonaganuu B kamepy 1 TBEpIbIX HNPEIMETOB, 3IEMEHTHI 5 Kak
OBl MpSAYYTCS B CTEHKY Kamepbl (32 CUeT MIAPHUPHOIO MPUCOCAMHUTENS OMOPHBIX
pamok (12). Uto 6b1 oGecrieunBaTh MOBOPOT AUCKOBBIX TPOTUBOPEXKYIIUX FJIEMEHTOB
Ha HEOOJBITYI0 BEIWYMHY M HCKIIOYUTH OTOPOC KOpMa K POTOPY, C ITOMOIIBIO
MEXaHU3Ma HaTsHKEeHUs obecreunBaeTcsl TpedyemMoe YCWIME CLEIJICHUS MEeXIY
TOPLIEBBIMHU ITIOBEPXHOCTSIMM 3JIEMEHTOB S5, paMku 12, Brysok 11.

3.2. KoHCTpYKTOpPCKMi pacyeT

Pacuem snemenmos pomopa.

OnpeaenuM pa3pyIiaronryo CKOpoCTh HOXEH 1Mo hopmyiie:

Vppas = \[K *(0.81+2.31g 1 (3.1)

r1€ Vpasp —paspyliaomas CKopocTh HOXeEN;
K—TIOTPABOYHBIN KOY(PPUITUEHT;
A— CTeIeHb U3MEJIbUCHMUS.

K=Rg*c../p (3.2)
I'ne 6., — mpenen mpoYHOCTH;
p —IUIOTHOCTh MaTepuania,
K=0,9*300/0,65=415,4

Vppaz =20,4,/0,81+2,31g3 = 20.4+4/1.52 =25m/ ¢

Ornpenennm CKOpOCTh HOXKEH:
V=V s 11— (3.3)
I'ne B —xoadunuent (0,4—0,5)



Onpenennm quameTp poropa:

D= ke l'g (3.4)

rae k—kodppunuent nponopruuoHansHocTu 1....3;
g—yaeNbHas CeKyHIHAs MIPOU3BOIUTEIBHOCTD 2...4 Kr/cM2;
JmnHa poropa.

g—BenmunHa yaenbHO# Harpy3kn=0,8.

D =+23%0.8/4 =0.63m

L=D*k (3.5)
I'ne D —nuametp poropa;
K—KO03((OULHUEHT NPONOPIUOHATIBHOCTH.
L=0,63*2,3=1,45 m.
JUis ycTOMYMBOrO JABMKEHUS HOXa MoAOupaeM JUIMHY HOXa / U pajnyc €ro
yCTaHOBKH R,
[=0,09*D
[=10,09*0,63=0,056 m
R,=0,046* D
R,=0,046*0,63=0,029 m
PaccuuThiBaeM MIMPUHY U TOJIIIMHY HOXA:
a=1,51/
a=1,5 *0,056=0,084 m
HIUPHUHA:
B=0,5 a
B=0,5*0,084=0,042 m
TOJIILMHA:
c=2 [—a/4
c=2%*0,056—0,084/4=0,007 m

Kunemamuueckuii pacuem

Pacuer knMHOpEMEHHON NIEpeadn:



P,=39,2 kBT—MOIIHOCTh ABUTATEIIS;
n ;=980 muH-1—yacToTa BpameHus poTopa;
1=3,5—mnepenaroyHoe OTKIOHEHUE/
ITo rpaduky BeIOMpaem ceyenue peMus b, a Taxxke quameTp Manoro mkusa d
d, =315 Mm u Py=21 kBt
OmnpenensieM MOITHOCTD, MEPEAaBAEMYI0 OJJHUM PEMHEM:
P,=Py*C,*C*Ci/C, (3.6)

['ne C, —xodddunuent yria o0xBara;
C, —x03(DPUIIUEeHT IJTUHBI PEMHS;
C; —x03QduimeHT nepeaaToIHoro OTHOIICHHUS,
Cp —Kk02((OUIMEHT peKUMa HArpy3KU

P,=21*1*0,8*1,04/1,2=14,56 kBT
Onpenenum 4ucio peMHe:

Z=P,/P,*C, (3.7

7=39.2/14.56*0.95=2.7=3 pemus
OmnpenensieM CUTy MPEABAPUTEIHHOTO HATSHKEHUS OJTHOTO PEMHSI:

Fo=0.85*P*C,*C/(Z*v*C,*Cj)+F, (3.8)
Tne F.=p*A* v’
A—1uIomanab ceueHusl, M (mo T'OCT);
p — Macca | M quHBL;
V—CKOpPOCTb

v=n*d,*n/60 (3.9

v=4.14*0.315*980/60=16.1 v/c
F,=1250*138*10°%16.1°=44.7 H



Fo=0,85*40%1,2*0,8/(3*16,1*1*1,04)+44,7=32,64/94,9=344 H

Pacuem WMNOHKU HA cpes.
|

OrnpenensieM 10MyCTUMOE HaIPsHKEHHUE Ha CPes:
1=2T/b*1,*d<(1) (3.10)
1=2%980/22*25*80=45 H/mm’

rJ€ T —BpaIlaOLIIAi MOMEHT;

d —nuamerp Bana;

|, —nnuHa MMIoHKK

b —IMpuHa TIMOHKH

1, =2T/d (h—t;)*( 1) (3.11)
rae h —BpICOTa IIMTOHKH;

t,—r1yOunHa Bpe3aHus MIMOHKU B a3 BaJia;

1, =2%980/80(14-9)*190=25 Mmm

3.3. MeponpusTHs 110 OXpaHe TPyAA.

TexHuueckne MEpOIPUATHS:

Bo-nepBbix, HEOOXOUMO MPUBECTH B HOPMY MHUKPOKJIMMAT B MOMEIICHUSX:
IMPOBECTU HMCKYCCTBEHHO-BBITSKHYIO BEHTWISIMIO, HAJaJuTh OTOIUICHHE BO BCEX
MOMEIICHUSIX, HA HEKOTOPBIX ydacTKax (TIe 3To TpeOyeTcs) 3aMEHUTDh KPbITY.

Heo6xonumo Tak»ke yKOMIUIEKTOBATh MOJHOCTHIO (2 Ha HEKOTOPHIX ydacTKax
NpPUOOPECTH ) METUIIMHCKUE alTeUYKH. 3aMEHUTh MPOCPOYCHHBIC OTHETYIITUTEIIN.

B pemoHTHON MacTepckoil TOCTaBUTh 3allUTHOE OrPAKIECHUE BOKPYT
AIEKTPOKOMIIPECCOpPa, a TaKKE Ha Yy4YacTKEe PEMOHTa IIMH. Takxke Heo0XO0IuMO
CIeNaTh OTPaXJACHUE BOKPYT HUIM(POBAIBHBIX KPYroB y PYYHBIX HUIH()OBAIBHBIX
MairHOK. [IpoBecT 3aMepbl COMPOTURIICHUS 3a3€MJICHUH.

Ha >xuBoTHOBOMUECKOW (pepMe B 00s13aTEITLHOM TOPSIKE CHENaTh OCTPOBKHU

6630HaCHOCTI/I, HCKIIIOYHNTD 06CJ'Iy}KI/IBaHI/I€ KCHIIIMHaMH 6BIKOB-HpOH3BOﬂHTGHCﬁ.



Bce ot yka3zaHHbIE Mephl JIOJDKHBI CHH3UTH TIPOIEHT TpaBMaTh3Ma U
npodeCcCHOHAbHBIX 3a00JICBaHUM.

Pa3paboTka 3amUTHOTO KOXKyXa Ha JHUCKOBBIC MPOTHBOPESKYIIUE DJICMEHTHI
M3MeNIbYUTENs-cMecuTensa KopMoB MKM.

B memsx obecrieuenust Oonee 0Oe30macHOM paboOThl  OOCTYKHMBAIOIIETO
nepconana usMmenbuntesss KM mnpennaraeTcs ycTaHOBKAa 3allMTHOIO KOXKyXa Ha

IPOTUBOPEXKYIKE 31eMeHThl (PucyHok 5.1).

l

|—BepxHU KPOHIUTEWH 3aIUTHOIO KOXKYXa;
2—JMCKOBBIE POTUBOPEKYILIUE DIIEMEHTHI;
3—3anuTHBIA KOXKYX;
4—HWKHUN KPOHIITENH KPEIUICHUS KOXKYyXa.
Pucynok 3.2 — CxeMa yCTaHOBKH 3aIIUTHOTO Koxyxa Ha KM
3.4 IIpaBuJia IKOJIOTrHYECKOM IKCILIyaTAlMU U3MEJIbYHTE s KOPMOB
B mpouecce Nnpou3BOACTBEHHOU AESATEIBHOCTH YEJIOBEK CO31a€T HOBBIE VIS

IPUPOIBI OOBEKTHI: MAIlIMHBbI, 37aHUs, JIOPOTH, 3aBOJIbI, [IAXThI,



CEJIbCKOXO3SIICTBEHHbIE TOJII M T.1. OTH NepepadOTaHHbIE TPYJIOM HPUPOIHBIE

MaTepHalibl OKa3bIBaIOT pelIatoniee BO3ACHCTBUE HAa OKPYIKAOIILYIO CpELy.

Hcnons3yemast B mpoliecce MpOMBIBKM 000pYA0BaHUS BOJA MOCIEC OKOHUAHHS

pabouero npouecca nomkHa coorserctBoBarh 'OCT 17.13.13-86 Oxpana npuposl.

I'unpocdepa. OOume TpedoBaHUs K OXpaHe MOBEPXHOCTHBIX BOJ OT 3arpsi3HEHUIA.

3.5. Pacuer TeXHHMKO-IKOHOMHMYECKHUX NOKa3aTteJieil 3¢ dekTuBHOCTH

KOHCTPYKIIMUA U UX CPABHCHUE

Pacuer TEXHUKO-DKOHOMUYECKOU

U3MEIbUUTENsT  KOopHEKIyOHernoaoB «3M-5»

a3 peKTUBHOCTH

oT

BHCAPCHUA

BBIIIOJIHCH 110 CPABHCHHUIO C

u3MenpunresneM KopMoB MKM, ucnonp3yeMslid B HACTOAIIEE BPEMSL CAMOCTOSITEIIBHO

WY B COCTaBE IMOTOYHBIX TEXHOJOTHYCCKUX JIMHUM KOPpMOIICXOB.

Hcxomarie nanHbIe:

Tabmuna 6.1.

IToxa3arenu N3M-5 KM
Macca, kr 2200 2000
banancoBas croumocts, pyoO. 100 000 88 000
[ToTpebHas MoUTHOCTH, KBT 40,0 40,0
KonuuecTBo 00CIIyKUBAIOILIETO MEPCOHANA, YEl. 1 1
Pazpsin pabor v v
Tapudmnas craBka, pyd/yen.-u 120 120
Cpok ¢ty 0bl, JeT 5 5
Hopwma amoptuzaunu, % 16,6 16,6
I'onosas 3arpyska, 4 850,0 850,0
[Tpou3BoaANTENBHOCTD, T/4 5 5

CroumocTh 0a30Boil (cpaBHHBaeMoil) W pa3pabaTbIBa€MON KOHCTPYKLUU

IMPUHUMACTCA OHHHaKOBOﬁ, TaK KaK HC IIPCACTABIIKACTCA BO3MOKHBIM Ha HaHHBIﬁ

NEPHUOJl ONPENCIUTh IIEHY pa3padaTbiBaeMOro ycTpoMcTBa (B ACHCTBUTEIBLHOCTH




CTOMMOCTh M3MENIbYUTENs KOpHEI1010B OyaeT Hmwke croumoctu UKM, Becnencreue
MEHBIIEH METAJUIOEMKOCTH, MEHBILINX Ta0apUTOB, MEHBIINX 3aTpaT Ha peMoHT U TO
U TaK jaiee).

OmnpexensieM SHEProeMKOCTh IpoIecca:

N
98 :W,

rne N e noTpebisemMast MOITHOCTh, KBT;

(3.12)

W - gacoBast IpOM3BOAUTEILHOCTb, T/4.

, N, 40
D, =—€t=_"=889 kBt ‘u/T;
e~ W Ty,
N, 40
- _e e ° *
I, s 8 kBT ‘u/T ;

Metonuka ompeneneHus KOHOMHYECKOW 3(P(HEKTUBHOCTH HCIIONIB30BAHUSA B
CEJIbCKOM  XO3SMCTBE PE3yJIbTaTOB HAyYHO-UCCIIENOBATEIbCKUX U  OIBITHO-
KOHCTPYKTOPCKHX pPaOOT, HOBOW TEXHHWKH, M300pETEHWUN M PalMOHATN3ATOPCKUX

MPEIOKECHUM.

MeramioemMkoCTh IIponecca:

G (3.13)
e T . ’
d 200 ¢l
rie G - mMacca KOHCTPYKIIUH, KT;
T Jpg - TOHOBAL 3arPy3Ka, U;
T, - cpox ciyKObl, JIeT.
G, —ﬂzo,ns KI/T ;

€ 45.850-5



2000

G,=———=0,094 kr/t;
5,0-850-5
DoHT0EMKOCTb:
F,= 6 ,
W'Tzoc) Ten
rne C - OajlaHcoBas CTOUMOCTD, PYO.
100000
Fl=—"" =522 py6/t;
¢~ 45.850-5 b
88000
F,=————— =414 py6/T;
€ 50-850-5 b

CebecTONMOCTb:

S=CstCat+CorotA,

rane  Csp - 3arpaTsl Ha 3apaboTHYIO IUIATY, PyO/T;
Cs — 3aTparsl Ha DIEKTPOIHEPTUIO, PYO/T;
Cpro — 3arpaTsl Ha peMoHT 1 TO, py0/T;
A — amMOpTU3aLMOHHbBIE OTYHCIIEHHUS, PYO/T.

Cop=zTe K 'Kcm 'Kom 'ch’

0

rie  Z - yacosas TapudHas CTaBKa, pyo/den-u
n

__P
Te_W,

rne n p- KOJIMYECTBO PabOuMX, Yel.

(3.14)

(3.15)

(3.16)

(3.17)



T, 2L20,22 yen “u/T ;

€ 45
_—

e =—=0,2 wen ‘u/r;

C,, =0,22-120-1,8-11-1,1-1,12 = 46,98 py6/r;
C%, =0,2-120-1,8-1,1-1,1-1,12 = 42,28 py6/r;

Co=l5 3, (3.18)

rae L5 — niena anexkrposHeprun ormyckHas 11;,=2,88 py6/kBT-u.
C»'=2,88-8,89 = 25,6 py6/r;
Cy=2,88-8 =23,04 py0O/r;

C.-H

_ 6 ~pmo
Cme_IOO-W-T , (3.19)
200
rie  H,,, - cymmapHas HopMa 3atpat Ha peMoHT 1 TO, H=8 %.
100000-8
C’ = =2,09 py6/;
PO 100-4,5-850
_88000-8 =165 py6/r:

Pmo - 100.5,0-850

C.-a

_ o
A_IOO-W-T , (3.20)
200
rae d- Hopma amoptuzaunu, a=13%;
- 100000-13 =34 py6/r:

- 100-4,5-850



A= 88000-13

= =2,7 py0/T;
100-50-850 P77

YPpOBEHB dKCITyaTallMOHHBIX 3aTparT:
S'=46,98+25,6+2,09+3,4= 78,07 py6/T;
S =42.28+23,04+1,65+2,7 = 69,67 py6/;

IIpuBenennsie 3aTparTsl:

Chpug =S+ Ey-k=S+Ey-Fp,

(3.21)

rne  E,, - nopmatuBHbli ko3 durment sdpdekTuBHOCTH Kanpioxenuii = 0,15.

Crypue =T8.07+0,15-523=7885 py6/r;

Cripus =69-67+0,15-414=70,29 py6/r;

I"'omoBast SJxoHOMUS:
9200 =(5-5 )'Wl 'Teo

09

3200 =(78,07—-69,67)-5,0-850=35700 py6;
["ogoBoit axoHOMUYECKHi 3P PexT:

Eeod - (Cnpug B Cnpue ) Wl 'Teod’

Ezod =(78,85-70,29)-5,0-850=36393 py0;

(3.22)

(3.23)



Cpok OKyImaeMocTH:

Cs
T o =790 (3.24)
200
_ 88000 _
TOK =35700 2,4 ronga
Koadounment apPpexTuBHOCTH KanUTaIbHBIX BIOKECHUM:
1
E ,=—, 3.25
ap T oK (3.25)
E =1 _pga4
ap 24 7

Takum 06pazom, MpUMEHEHNE HOBBIX U3MENbUUTENEH KOPHEIIIOI0B, TO3BOJIUT
CYIIECTBEHHO TOBBICUTh TPOU3BOAWTEIBHOCTh TpPyJa, CHU3UTh METANIO- U
HHEPrOEeMKOCTh IpoIIecca.

['ogoBoit sxoHOMHUYECKHH 2PHEKT OT BHEIPEHUSI COCTaBUT OKoyio 36393 pyo.

Ha OAHUH U3MCJIbYUTCIIb.

3.6 BeiBoabI o pasjaeiy

BbInoIHEHHbIE KOHCTPYKTHUBHBIE PAcyeThl MOKAa3bIBAIOT pabOTOCIOCOOHOCTh
KOHCTPYKLMM HW3MEJIBUYUTENS] KOPMOB, €ro HAJE€KHOCTh U BBICOKHME TEXHHMKO-
SKOHOMHUYECKHE TMOKa3aTeNu. OKOHOMUYECKUHA 3PQPeKT OT HCMIOIb30BAHUS

IPOEKTUPYEMOTO U3MEIBYUTENS KOPMOB COCTaBUT 36393 pyo.



BbIBO/1bI

IIpoBeneHHBIE  TEXHOJIOTMYECKHE  pacdyeTbl B JAHHOM  BBIIYCKHOM
KBAJIM(UKALMOHHOW paboTe TMO3BOJMIM B3STh 32 OCHOBY KOpPMOLIEX THIIA
KOPK-15, kotopslit 6yaer paborats He 60Jiee 5 4aCOB B CyTKH.

IIpennoxena KOHCTPYKTOpCKas pa3paboTka HaIlpaBJICHHAS Ha
YCOBEPIIEHCTBOBAHUE U3MEJIBUNTENS C LIEJIBI0 YMEHBIIEHUS YHEPreTUYECKUX 3aTpaT
IpYU U3METBYCHUH U CMEIIMBAHUM KOPMOB. CUnTalo, YTO JAHHYIO pa3padOTKy MOXKHO
BBINIOJIHUTH B YCIOBHUSIX PEMOHTHO-TEXHUYECKUX MPEAIPHSITHIA.

M3menbunTens  KOPMOB  IIO3BOJIIET  IOJYYHUTh  XOpOLIEE  KAadyecTBO
U3MEJIbYaeMOT0 MPOJIyKTA. N3menbueHHbII IPOIYKT COOTBETCTBYET
300T€XHUYECKUM TPEOOBAaHUSAM INPU H3MENbUYEHUU KOPMOB. TEXHHYECKUE pPELICHMS
rapaHTUPOBAHHO 00ECTIEYUBAIOT ITO COOTBETCTBUE.

Ha ocHoBe aHanm3a KOHCTPYKIHH pa3paboTaH HOBBII H3MENbUUTENb KOPMOB,
oOnanaroiuii 0osiee BRICOKUMH TEXHUKO-93KOHOMUYECKUMU TTOKAa3aTEIISIMU.

[Iponenannass  paGota  MO3BOJISIET  pa3paboTarh  KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO, COCTOALLYI0 W3 TEXHHYECKOrO 3aJaHusl, TEXHHUYECKUX YCJIOBHIA,
crnenu@uKanui, uyepTe:ked U COOTBETCTBYIOILMX pacd€TOB U KOTOPYHO MOYKHO

YCIICITHO MCIIOJBb30BATD JJIA OIIBITHOI'O ITPOU3BOACTBA U3MENIbUNTEICH KOPMOB.
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