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B crarbe npescTaBieHa GakropuanbHas MOACIb
orpeieeH st MOTPEOHOCTH JIAKTUPYIOIIUX KOPOB B
HEe3aMEHUMBIX aMHHOKHUCIIOTaX. B anroputMe mMoenu
ucrosb30BaHbl hparmeHTsl n3 moaeneir NRC-2001
[39], CNCPS-200 [60}varepuans! uccieI0BaHHI,
onyGJIMKOBAaHHBIX B MUPOBOI uTeparype. Bmecto
K03 PunreHTOB TpaHcHopMaIu 0OMESHHOTO JTU3UHA
1 METHOHHWHA paBHbIX cooTBeTcTBeHHO 0,851 1,00m0
CNCPS ucmons3oBanbl kodddunuents: 0,68u 0,66
no Doepel et al., 2004 [49] coOGcTBEHHBIE JaHHBIE
aBTopoB [69]. [ToyueHHBIE 110 STON MOJIEIH HOPMBI B
oomennoM jusube (OJI) u metnonune (OM) Ha
MPOYKIIUIO MOJIOKA U Tojiepikanue B mpouentax Ob
cocraBmm 7,28u 2,4 %,4T0 HASHTUYHO HOPMAM
NRC-2001 paBubiM cootBeTcTBeHHO 7,2 2,4 %),
nonydeHHbix dOSe—responseero oM Ha 6ase
JICCSITKOB 3KcrepruMeHToB. Hopma 0OMeHHOTO
ructuanHa paBHa 3,5 %,9T0 OJIM3KO COOTBETCTBYET
nokasareno 2,4u 2,7 %O0b [74], nony4eHHbIX
METOJIOM BO3PACTAIONINX J00aBOK. DTO
CBHJICTENBCTBYET O TOM, 4TO HPEICTABICHHAsI MOJIEIb
OTJINYAETCS IOCTATOYHO BBICOKON TOYHOCTBIO H
CpaBHHMA C MOJICIISIMH, paspaboTanHbiMu dOSe—
responsererogoM. OHAKO ompeseieHne
MOTPEOHOCTH KOPOB B aMHHOKKCIIOTAX MO JTAHHOM
MOJIeSI HAMHOTO MeHee 3arpatHoe, yem dose—
responseeron. IloTpeOGHOCTE B a0COIIOTHOM
KOJIMYECTBE OOMEHHBIX HE3aMEHUMBIX AMHUHOKHCIIOT
(OHAK) Ha npoayKIHi0 MOJIOKA U MOAICPKaHUES
(>x.m. kopoBsl 600kr) cocraBuna, v/ nu3un — 178,
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The article presents a factorial model for detemgn
the needs of lactating cows in essential aminosacid
The algorithm of the model uses fragments from the
NRC — 2001 models [39], CNCPS - 200 [60], and
research materials published in the world literatur
Instead of the transformation coefficients of the
metabolizable lysine and methionine for milk
production equal to 0.85 and 1.00, respectivelythiey
CNCPS, the coefficients 0.68 and 0.66 were used
according to Doepel et al., 2004 [49] and the awtho
own data [69]. Norms obtained using this model in
lysine and methionine in milk production and
maintenance in percentage of metabolizable protein
(MP) were 7.28 and 2.4%, which is identical to the
NRC - 2001 standards, equal to 7.2 and 2.4 %
respectively, obtained by dose — response method
based on dozens of experiments. The norm of higtidi
was 3.5%, which closely corresponds to the indicato
of 2.4 and 2.7 % MP [74], obtained by the increraknt
addition method. This indicates that the presented
model is distinguished by sufficiently high accwyrac
and is comparable with the models developed by the
dose — response method. However, the determination
of the need of cows for amino acids in this model i

much less expensive than the dose — response method

The need for the absolute amount of metabolizable
essential amino acids (MEAA) for milk productiorb(3
kg/d, yield milk protein 1103 gytt6) and maintenanc
cow - 600 kg, g/d: lysine - 178, methionine - 59,
arginine - 119, histidine - 60, isoleucine - 138)dine
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MeTHOHHH — 59,aprunnn — 119 ructunus — 60,
n3oneitimn — 138 iefinun — 248, penunananun — 152,
TpeonnH — 134, tpunrodan — 38,Banun — 174;
HOTPEOHOCTh OTAEIBHO Ha IPOM3BOACTBO MoJIoKa (35
kr/n, obmuit Beixox 0enxa 1103r), r/m; 130; 42; 81;
42; 95; 175; 98; 74; 25; 11RpTpeOHOCTD TOJIBKO HA

nojuep:kanue, r/x; 50; 16; 38; 20; 43; 73; 54; 60; 14;

64; notpednocTh Ha 1 kr mojioka (31,5r uncroro
6enka) r/xr: 3,7; 1,2; 2,3;1,2; 2,7; 5,0; 2,8; 2,1, 0,7;
3,2; notpebHOCTh Ha noaaepkanue, r/kr0,75: 0,41;
0,14; 0,31; 0,16; 0,35; 0,60; 0,44, 0,50; 0,1130,5
Kpome Toro B cTaThe MpeCcTaBICHEI HOPMBI
aMHHOKHCIIOT B pacyere Ha 1 kr CB paunona. OnHako
npeJiaraeMblie HOPMbI HY)KIAFTCS BO BCECTOPOHHEH
OIICHKE B HAYYHBIX HCCIICIOBAHMIX U IPAKTHKE
MOJIOYHOTO KHBOTHOBOZCTBA. HeoOxommMbt
MCCIIETOBAaHMS IO COBEPIIICHCTBOBAHHIO MOJICIIEH 1
nporHozupoBanuio OHAK B paruonax mo
CIICIYIOIINM HAIpaBJICHUSIM. H3y4eHHEe 0OMeHa
AMHUHOKHUCIIOT B OpraHU3Me KOPOB U ONpEIeTICHIE X
3aTpar Ha MoJfep KaHue MUIICBAPUTEIIEHOTO TPAKTA,
TKaHEi M OPraHOB, yTOYHCHHE Ha STOH OCHOBE

K03 PHUIUEHTOB UCIIOIH30BAHMS AMHHOKHUCIIOT Ha
TIPOAYKIUIO OCJIKa MOJIOKA U TIOJJICPIKAHHE;
pa3paboTKa UICANTBHBIX 0 AMUHOKHCIOTHOMY
podHITI0 HU3KOOEIKOBBIX PAIlMOHOB KaK 33 CYET
KOPPEKTUPOBKH HATYpaJbHBIX HHTPEINECHTOB, TaK H 32
CYeT HCIIOJIF30BaHMS PENapaToB aMHHOKHUCIIOT,
3aIUIICHHBIX OT pacmhanga B pyo1e

Krrouessie cnosa: @PAKTOPUAJIBHA S MOJIEJID,
HE3AMEHUMBIE AMWHOKUCIJIOTSI, JIN3UH,
METHUOHHUH, JIAKTUPVIOHIUE KOPOBBI

Doi: 10.21515/1990-4665-150-020

- 248, phenylalanine - 152, threonine - 134, trpbmn
- 38, valine - 174; the need for only milk prodociti
g/d: 130; 42; 81; 42; 95; 175; 98; 74; 25; 112;1tked
for only maintenance, g/d: 50; 16; 38; 20; 43; 54;
60; 14; 64; the need for 1 kg of milk (31.5 g obfain)
g/kg: 3.7; 1.2; 2.3; 1.2; 2.7; 5.0; 2.8; 2.1; B2; need
to maintain, g/ kg 0.75: 0.41; 0.14; 0.31; 0.185)
0.60; 0.44; 0.50; 0.11; 0.53. In addition, thecheti
presents the norms of amino acids per 1 kg of dry

matter (DM) ration. However, the proposed standards
need a comprehensive assessment in the research and

practice of dairy farming. Research is needed to
improve the models and predict the MEAA in the
rations in the following areas: studying the metsioo
of amino acids in the body of cows and determining
their costs for maintaining the digestive tradsties
and organs, refining, on this basis, the utilizatd
amino acids for milk protein production and
maintenance; the development of ideal amino-acid
profile of low-protein diets, both due to the adjnent
of natural ingredients, and through the use of amin
acid preparations that are protected from disiatign
in the rumen

Keywords: ESSENTIAL AMINO ACIDS, LYSINE,
METHIONINE, LACTATING COWS

Beenenme. [Ipu npousBonactBe mMonoka Tonbko 25-30% 06enka pannoHa

TpaHCHOPMHUPYIOTCS Y KOPOB B Oestok Mosioka [1,2,3], octanbhas dacts 70-75%
B BHJIC a30Ta HEMEPEBAPCHHBIX OCTATKOB KOpMa, aMMHaKa, MOYCBUHBI TEPSCTCS
C MOYOM W KajioM, 3arpsi3Hssl OKpykaminyio cpeny [4,5]. benkoBbie mo6aBku
Hamboee 3aTpaTHas IO CTOMMOCTH 4YacTh palHoOHAa, TIO3TOMY BOIPOC
ONTHMHU3AIMKA OCJIKOBOTO IMHTAaHWUS C TOYKH 3PCHHS CHWXKCHHS 3arpaT Ha
MIPOM3BOJICTBO MOJIOKA M YIYYIICHHS DKOJIOTUYECKOW CHUTyallMH, OCTaeTCs
aKTyaJbHBIM B MUPOBOI HayKe U mpaktuke [6,7].

benkoBoe muTaHWe KBaYHBIX, KaK M JPYTUX BUIOB YKHBOTHBIX, CICIYyET
paccMaTpuBaTh KaK aMHWHOKHCIIOTHOE THUTAaHHE, TOCKOJIbKY HE O€lOK Kak
(AK) sBisiFOTCS  OCHOBHBIMH — YYaCTHHKAMHU

TaKOBOW, a AaMHHOKHCIIOTHI

http://ej.kubagro.ru/2019/06/pdf/20.pdf
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oOpa3oBaHHs OEIKOB MOJOKA, TKaHEW, OpraHOB M OHMOJOTHMYECKH AKTHBHBIX
BemiectB (BAB) - ropmoHOB, epMEHTOB, HEHPOMENTHIOB U Jp., UTPAFOIIUX
BOXHYIO pOJb B  OO0CCIIEUEHWH JKU3HEHHBIX (QYHKIUMH  OpraHu3Ma.
banancupoBaHue cocTaBa palroOHOB KOPOB HE MO KOJMYECTBY Oenka, a Io
KOJIMYECTBY HE3aMEHUMBIX aMHHOKHCIOT CO3[acT peajbHYI0 MEepPCIEKTUBY
OpraHm3aIi OeKOBOTO MHTAaHWSA Ha 0oJjiee COBEPIICHHOW HAyYHOW OCHOBE,
HAnpaBJICHHOW Ha CHIDKEHUE 3arparT Oelka Ha MPOU3BOJICTBO MOJIOKA
[8,9,10,11,12]IToaToMy pa3paboTKa HOPM MOTPEOHOCTH KBAYHBIX, B TOM YHCIIC
KOpPOB, B HE3aMEHUMBIX aMHUHOKHCIIOTAX SIBISICTCS BaKHEHIIICH 3a1aduei.

HopMbl He3aMEHMMBIX aMHUHOKHCIIOT JOCTaTOYHO XOPOILIO pa3paboTaHb
JUIST CBUHEH W TTHII, OHM TPOYHO BOIUIM B MPAKTUKY, YTO CIIOCOOCTBOBAIO
CYLIECTBEHHOMY MOBBIIICHUIO MPOU3BOJCTBA MPOIYKIMH, CHIKEHHUIO 3aTpaT
Oenmka 3a CYeT MPABWIBHOTO OalaHCUPOBAHUA PALMOHOB KOPMOBBIMH
KOMIIOHEHTaMH U TPUMEHEHHS TPErnapaToB CHHTETUYSCKUX aMHHOKHCIIOT, H,
KaK CIICJICTBHE, POCTY SKOHOMHYECKOH 3(pPekTuBHOCTH ITHX OoTpaciei [13].

VY KBavHBIX B OTJIMYUU OT CBHHEW W INTHI] ONMPEACIUTh 00ECIIEYCHHOCTh
HezaMeHuMbIME  amuHOKucIoTamu (HAK) mo wux comepkaHuio B KOpMe
HEBO3MOXKHO, TaK Kak IMHUIIEBApEHHE Yy HHUX MPOUCXOAUT B CIOKHOM
YEeTHIPEXKaMEPHOM  JKEIyAKe, KOTOpPOE CYIIECTBEHHO OTIMYAaeTcs  OT
MUIIEBAPEHUS Y )KUBOTHBIX C MPOCTHIM OJTHOKAMEPHBIM KEIYyAKOM. Y >KBaYyHBIX
WHTCHCHBHAs TiepepaboTka KopMa MPOUCXOAWT B PyOIle MO BO3IEHCTBHEM
MUKpOOpraHu3mMoB. B pesynprare MukpoOHOUM ¢epmentannu 60% Oenka u
Oornee pacmamaercs 10 aMHUHOKHCIOT U aMMHUakKa, KOTOpble MCHOJB3YIOTCS Ha
CUHTE3  MHUKpOOHOTo  Oenka,  CyIIeCTBEHHO  OTJIMYAIOMIErocs IO
AMHHOKHCIIOTHOMY COCTaBy OT TaKOBOTO CheleHHOro kopma [14,15].
He6onpmras gacte kopmoBoro 6enka 30-40%mu36eraer MUKpOOHOH Aerpagannu
¥ TOCTYIIAET B CHIYYT W TOHKHIA KUIIEYHUK, TJ€ MePeBAPUBACTCS TI0 TAKOMY Ke
OPUHLIUITY, KaK y MOHOTAaCTPUYHBIX >KMBOTHBIX. Takum o0pa3om, eciu y

MOHOT'ACTPUYIHBIX AMUHOKHCJIOTHBIA COCTaB HHH.ICBOﬁ MacCChlI, HOCTYHaIOH_ICﬁ B

http://ej.kubagro.ru/2019/06/pdf/20.pdf
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TOHKUH KHIIEYHHK, OTPAXaeT COCTaB CBHEJACHHOTO KOpMa, TO Yy JKBAdHBIX
MOCTPYOIIOBBIA XUMYC CYIECTBEHHO OTJIMYAeTCs OT cocTaBa kopma. Ero
yCTaHABIMBAIOT, aHAIU3UPYs HPoObI XUMyca Ha Bbixojae u3 pyoua [16] wiu
ChlUyra Ha YPOBHE HAYaJbHOTO Y4YacTKa JBEHAAIATUIICEPCTHON KHUIIKU
(myonenyma) [17,18].

[Tocne mepeBapuBanus ceiporo Oenka (Cb) kopmMa B MHOrOKaMepHOM
KEITyJIKE B TOHKHH KHUIIICYHUK MOCTYIAIOT CIEAYIONNE OCITKOBbIC (PpaKIuH: a)
MUKpOOHBIH chipoii Oenok (MCB); 0) HepacmaBmiuiicss B pyOie Oelok Kopma
(HPB); B) snmorennsiii 6eok (OB) nuieBapuTenbHON CHCTEMbI. DHIOT€HHBIHI
O€JIOK OTHOCUTCSA K TOW YacTH, KOTOpasi CHCTEMHO PaCXOIyeTCsi Ha OCHOBHOM
oOMeH (mojepikaHue) IKeNyTOYHO-KUIIEUYHOro TpakTa. [Ipu omnpeneneHuu
peaNbHOTO CHAOXKEHUSI JKMBOTHBIX AMHHOKHCIIOTAMHU PpAalMOHA JHJIOTCHHYIO
94acTh BBIUMTAIOT M3 OOIIEro MOTOKa Oejka, MOCTyHaroniero B ayoaeHym [17].
®pakiuu HPb 1 MCb niepeBapuBaroTcsi 1 BCAaChIBAIOTCSI B TOHKOM KHIIIEUHUKE
B BHUJC aMUHOKHCJIOT M HCIOJB3YeTCS Ha CUHTe3 Oeika mpoaykuuu (MOJIOKO,
TUTOJT, TPUPOCT )KUBON MAacChl) U OCHOBHOM 0OMEH (IOJIep:KaHue), OTHOCSITCS K
UCTUHHO  TEepeBapuMOMY  O€lKy, KOTOpBIi  Ha3bIBa€TCI  OOMEHHBIM
(Merabommueckum) Oenkom (OB), a aGcopOupoBaHHBIE (BCOCABIIMECH)
aAMHUHOKHCIIOTHI — 00MeHHbIMH amuHOKHcnoTamMu (OAK) (cMm.cxemy)

Benok kopma

C/pyﬁulosoe nMLLleaa;)EHD
C_/ HPE+PPE+3B
TMocTynneHue B TOHKMA KLLEY

HUK
HPE+MCE+O®b ‘)
: . OB=HPB+MCb *i

MepesapuBaHie OF B TOHKOM KULLEYHMKE
ObMeHHble

aMWHOKUCTIOThI j
C BeackizaHue Yepes KMLWeYHYH CTeHKY <—
Wenonbsosanne aMUHOKWUCNOT B Tene KopoB
BrocunTes Benkos: Monoka, Tena, )
BAB, ocHosHol 0bMeH (MoanepiaHue)

Pucynoxk 1 —Hcnonp3oBanue Oenka B TUIIEBAPUTEIIEHOM TPAKTE KOPOB

http://ej.kubagro.ru/2019/06/pdf/20.pdf
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OOmeHHBINT  O€NOK  SBJISIETCSI  OCHOBHBIM ~ MCTOYHHUKOM — HCTUHHO
abCcopOMpPOBaHHBIX AMHUHOKHUCIOT. OmnpeaeneHne 00MeHHOTo OelTka 1 0OMEHHBIX
aMUHOKHCIIOT, Ba)KHAs, HO BeChbMa HEMpocTas 3aaada. [ 3Toro Hy»KHO 3HATh
TOYHOE KOJMYECTBO MocTynaromx 0enkoBeix ¢pakiuii (MCh, HPB) B ToHkui
KHWIIIEYHUK B COCTaBE JyOJICHAJTHLHOTO TOTOKA XHMMYyCa, WX IEepPEBAPUMOCTD,
NOCTyIJICHHEe OOMEHHBIX He3aMeHUMbIX aMuHOkKcIoT (OHAK) u3 kuinevHnka
B KPOBSIHOE pyclio U KO3((PUIIMEHTH UX HCIOJIb30BaHUS Ha OMOCHHTE3 Oenka
MOJIOKa W TOAJEp)KaHUE. OTH OMNpeAeNiCHUS MTPOBOMIT HA XUPYPTUUECKU
OTIEpUPOBAHHBIX KOPOBAX C CO37aHMEM (UCTYI M YyCTAHOBKOM B HUX KaHIOIb Ha
pyone [19, 20]u Tonkom kumieynuke (Ha nBeHaaaturnepcTHor (duodenumy
noas3aomiHoi (ileum) kuiikax), a Takke KaTeTepu3alud BOPOTHON M APYTHUX
BeH [21], apTepuii 1 BeH MOJIOYHOH jkelie3bl [22] W MpoBeIeHHWE BCEX BBIIIE
NIEPEYUCIICHHBIX OIepaIiii Ha OJTHOM KHBOTHOM [23].

PacnamaemocTh chiporo Oeiika B pyOlie ompeaessoT MeToaoM in Situ @
cebe caMoM), 3aKJa/bIBasi Yepe3 KaHIOII0 KAaIpOHOBBIE MEUIOYKHU (pazMep Imop
40-50 mkp) ¢ mpoOamMu KOPMOB Ha HMHKYOAIlMIO Pa3sHON IMPOIAOIKHTEILHOCTH
[24] wnmm meromom IN Vitro Ha mnpuOOpe <«HMCKYCCTBEHHBINH pyOem» [25].
[lepeBapuMoCTh HepacmaBIIerocs B pyoOre Oenka OmpeAeisioT, MPOIrycKas
npoObl 4Yepe3 TOHKHHA KHUIICYHWK B MaJCHBKUX MEIIOYKaX, 3aKJIaIbIBAEMBIX
Yyepe3 KaHIOJIO Ha IBEHAAIIATUIIEPCTHON KUIITKE

HenocpeacTBeHHBIMU MPEANIECTBEHHUKAMU OMOCHHTE3a OellKka SBIISIOTCS
CBOOOHBIE AMHUHOKHCIIOTHI, MOCTYTAIOINIUE U3 apTEPHid B CEKPETOPHBIC KIETKU
MOJIOUHOU kene3bl. [locne mepeBapuBaHUS M BCACHIBAHUS Yepe3 KUIICYHYIO
CTCHKY AaMHHOKHCJIOTHI TMOMNAJal0T B MOPTaJbHYIO KPOBEHOCHYIO CHCTEMY,
OXBATHIBAIOIIYIO BECh KEITYJOUHO-KUIIEYHBIA TPAKT, JAJ€€ 0 BOPOTHON BEHE B
IICYCHb, 3aT€M K TKaHSAM M OpraHaMm B T.4. K MOJIOYHOM xenesze. Kak
MOKA3bIBAIOT  WCCIIENOBaHMS, KOJWYECTBO U  MNPOPWIb  aMHHOKHUCIIOT,
aJICOPOMPOBAHHBIX B KUIIEYHUKE, 3aMETHO OTJIMYAETCS OT TAKOBBIX B IMOTOKE

AMHHOKHCJIOT, OCBOOOKICHHBIX B BOPOTHOW BeHe [26]. 3HauuTenpbHas 4acTh

http://ej.kubagro.ru/2019/06/pdf/20.pdf
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amuHokucior (0onee 30 %) mpu BcackiBanuu [27] MeTabONIM3UpPyETCS B
mpoiecce OCJIKOBOTO W DHEPTreTUYECKOTO OOMEHa TKaHSIMH IKEITYJOYHO-
kumeynoro tpakrta [28, 29]. [To ganasiMm HUM®bull B TOHKOM KHIIIEYHHKE
KOpoB MeTabom3upyetcs 9,2 Y%BcocaBmxcs au3uHa, 3,6 YometnonnHa u 8,4
% rtuctuamna [30]. Ilo-BuamMomy, peanbHOE KOJHMYECTBO aMHUHOKHCIOT B
CcHa0)KEHUU KUBOTHBIX MOKHO MU3MEPUTH B BOPOTHOM BEHE, OJHAKO TEXHOJIOTHS
ATOTO TIpollecca BEChMa CIIOKHAs, KPOME TOTO, KOJWUYECTBO U MPOHUIIH
AMUHOKHCIIOT 3aBUCHUT HE TOJIbKO OT WX MOCTYIUICHHUS W3 KUIICYHUKA, HO U OT
HAJIMYUS DHJOTEHHOTO TIOCTOSHHO  CYIIECTBYIONIETO IyJa CBOOOTHBIX
AMUHOKHUCIIOT, 00YCJIOBJICHHOTO OOHOBJICHHEM OEJKOB OpraHW3Ma >KUBOTHBHIX B
nporiecce oOMeHa BemiecTB. [[0ATOMy HMCTHONB30BaHUE TMOTOKA AMHUHOKHCIOT
BOPOTHOM BEHBI MJIsi PACYETOB HCTUHHOTO WX KOJMYECTBA HYXKIAETCS B
TaTbHEHIIIEM COBEPIIIEHCTBOBAHUN METOIHKHU.

Tounoe mnporHo3upoBanue kommuectBa OHAK B pamumonax wumeer
OOJBIIIOE MPAKTHUECKOE 3HAYCHHE KaK IS OINpPEACNICHUS TMOTPEeOHOCTH B
AMUHOKHCIIOTAaX, TaK M OpraHu3alud cOATaHCUPOBAHHOTO AMHHOKHCIOTHOTO
nutanus kopoB. B CIIIA wu 3amagneix crtpanax, B Poccuiickom HWU
busnonornd, OWMOXUMHUU W THTAHHUS CEIBCKOXO3SUCTBEHHBIX >KUBOTHBIX
(BH1®ub) [31], B Kybanckom I'ocyaapcTBEHHOM arpapHOM YHHBEPCHUTETE
[32] paspaboranbl Mmomenu Ooyiee WIM MEHEe YIAOBICTBOPHUTEIBHOTO
NPOTHO3UPOBAHMSI  KOJMYECTB  OCNKOBBIX  (Ppakmmii W HE3aMEHUMBIX
AMHUHOKHCIIOT B  JyOJEHAJIBHOM TIOTOKE XHMycCa U  TIOCIEAYIOIIETO
MaTEMaTUYECKOTO OMpPENeNIeHUs KOJUYeCcTBa OOMEHHOTO Oenka W OOMEHHBIX
HE3aMEHUMBIX aMUHOKHCIIOT B 3aBUCHMOCTH OT COCTaBa paiuoHa. Hambomee
WCITOJIb3yEMbIC B TIPAKTHUKE MOJIOYHOTO >KUBOTHOBOJCTBA CJIEAYIOIINE MOJIEIH:
B CIIIA: NRC 2001 [33],Koprensckoro yausepcutera CPNM version 3.0.1
[34], AMTS version 2.0.15 [35]; Amino Cow AC versid3.5.2 [‘epmanusi)
[36]; Institut National de la Recherche AgronomiqiidRA) 2018, ®pannus

http://ej.kubagro.ru/2019/06/pdf/20.pdf
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[37]; Nor For 2011 Cxannunasckue crpanbl) [38]; (DVE/OEB system 2010
(Hunepnanger) [39]; CNCPS version 6.5.K0puaensckuii yauepcutet) [40].

CpaBnenue mnporroza mno wmozensm NRC, CPNM, CPMu AC c¢
(haKTUUECKUMU IKCIIEPUMEHTALHBIMU JJAHHBIM, TIOJYYCHHBIMUA Ha KopoBax (41
ucciieioBanme, BKIO4as 154 panuoHa) MO MPOTHO3UPOBAHUIO COCTaBa
IyOJCHAILHOTO XUMyca, Bce 4 MOJAENH TMpeACKa3add BBIXOJ CBHIPOTO U
MUKpPOOHOTO ChIporo Oenka B mpenenax S5 %, 3a uckmouennem CPM, kotopas
3aBbicuiia ux Ha 27 %, toneko NRC npenckazana cpegnuit morok HPH B
npeaenax 5 %, ACu AMTC B npenenax 8-9 %, CPMzassimana Ha 24 % [40].
Bce monenun, 3a uckmouennem NRC, He mornu npencka3ath konmdectBo HAK
B AyoaeHanbHOM moToke B mpeaenax 10 %. IIpu 3ToM oTMeueHa TEHISHITUS
0oJie TOYHOTO OIpEeNICHUs] KOJMYeCTBA AaMUHOKHCIOT Ha palHroHax ¢
KYKYPY3HBIM CHJIOCOM U 3€PHOM KYKYPY3HbI.

CpaBHUTENbHAS OIIEHKA €BPOIMEWCKUX M JBYX aMEPUKAaHCKUX MOJENeH
NRC-2001u CNCPSmo nporHo3upoBaHuio Hajosi MoJjioka (Kr/IeHb), BBIXOJa
MoJiouHoro Oenka (r/meHn), KoiamuecTBa 0OMeHHOro Oenka (r/meHb) M MOTOKa
nepeBapuMoro Oenka (r/AeHb) B CpaBHEHUM C (AKTHYSCKUMH JIaHHBIMH
IKCIIEPUMEHTOB Ha KOPOBAX BBISBUJIO 3HAYMMBIN pa30OpoC MmoKazaTeseld MExXIy
MOJICJISIMU U X OTJINYKE OT (DaKTUYECKHUX JaHHBIX [42]. ABTOPBI UCCIIETIOBAHMIA
MO JYEPKUBAIOT HEOOXOJMMOCTh JTATBHEHIIIEr0 COBEPIIEHCTBOBAHUS MOICIIEH .

B pammoHax BBICOKOMPOAYKTUBHBIX KOPOB HanOoJiee JIMMUTHPYIOITUMHU
SBJISIIOTCSL JIM3UH, METHOHHMH [43] M, KpoMe TOro, THUCTHIWH Ha palMOHaX C
TPaBSIHBIM CHJIOCOM, 3€PHOM stuMeHsl U oBca [44] u B panmonax ¢ 10 % Genka
nepbeBoii Myku [45]. EcTb mpenmosiokeHue, 4TO U30JCHIIMH W BajJMH MOTYT
OBITh TUMHTUPYIOIIUMU [46)].

Hcnonb3ys sKCIeprUMeHTaIbHbIA MaTepual, OIyOJIuKOBaHHBINA B HAYYHOMN
JUTEepaType, Mo JCHCTBHIO MOCTPYOIOBOW WMHEOY3WU JAKTUPYIOIMUM KOPOBaM
pasHBIX JI03 MpenapaToB JIM3WHA W METHOHHMHA HAa YBEIWYCHHE MOJIOYHOU

IPOAYKTHUBHOCTH, COJIEP)KaHUs M Bbixoja Oejka mosioka (dose-response method
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— otBetHas peakuus Ha 103y AK) mo momenun NRC-2001 paccuurana
ONTHMaJbHAas TOTPEOHOCTh JIM3MHA W METHOHHWHA, BBIpaXeHHbIE B % OT
oomennoro Oenka (OB): moTpeOHOCT, HA MaKCHUMAJIbHYIO MPOIYKIUIO Oejka
MOJIOKA | MOIepsKaHne, paBHOE COOTBETCTBeHHO 7,21 2,4 % [33].

BHUN®ub ompenennn morpebHOCT, Ha modydeHHe 1 Kr Mosioka ¢
coaepxxanueM 3,4 % Genka oOmenHoro jusuHa 3,4 r., meruonuna 0,93 r., B
nepecuete B % Ob motpednocts OJI = 6,58u OM = 1,83 % [30].

B nanpHeiimem cnenaH nepepacder MOTpeOHOCTH B OOMEHHBIX JIM3UHE U
MetnonunHe o NRC-2001u, kpome TOro, MOTPpeOHOCTH PACCUUTAHBI 110 JPYTUM
MojesaM (tabnuma 1).

Ta6nuna 1 —ITorpe6HocTh B nmu3uHe U MeTuoHnHe B % Ob mo moaemsim NRC,

CPMu AMTS. [47].

JleticTBre Ha OEIIOK NRC CPM AMTS
MOJIOKa

JI M JIIM JI M JIIM JI M JI/M

Coneprxanne 6enka, % | 6,80 | 2,29 2,92 746 257 2,90 6,68 2/40 2

Brixon 6enka, r/cyr 7,10 2,52 2,82 751 2,50 3,00 6,74 281 2

Ha ocHoBe Mmera-aHanm3a OOJBIIIOTO KOJIMYECTBA OMyOJMKOBAHHBIX B
HAyYHOM  JIUTEpaType JaHHBIX HCCIEeNOBaHMN 1o  OajJaHCHpPOBAHUIO
AMHUHOKHCIIOTHOTO  COCTaBa  HMHTPEIUEHTAMH  PAIlliOHOB  YCTaHOBJICHA
OTPEOHOCTH B a0COIIOTHOM KoyindecTBe u3nHa 157 rr/nens, 6,36 %05 [48].

[ToTpebHOCTH B NUM3MHE U METHUOHMHE, pacCUMTaHHbIE Ha 0a3ze OOJBIIOTO
KOJIMYECTBA HAYYHBIX MyOJMKALMN, IO TaK Ha3bIBAEMBIM CETMEHTHO-TMHEHHON
u joructryeckoit (logistic) momensm okasanuch Ha ypoBHe 7,2u 2,5 %OBb, T.e.
Omu3kuMu K niepBoHavanbHbIM JaHHBIM 110 NRC-2001 [49].B To xe Bpems,
HENb3s HE OTMETHUTh, YTO MOTPEOHOCTh B JIM3MHE, PAaCCUMTAaHHAS IO Pa3HBIM
MOJEISAM, paznuyaercs B mpenenax 24 %,mernonnna — 12 %.OnTtuManbHbIM
coorHotrenueM JI:M cuuraercsa 3:1-2,8:1.

Bripaxkenne mnorpeOHOCTH aMHHOKUCIOT B % OT oOMeHHoro Oelka

OTpPa)XaeT €ro KAad4eCTBEHHBIM COCTaB, KOTOPBIM OCTaBISIET HE SACHBIM
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KOJMYECTBO HE3aMEHUMBIX aMHHOKHUCIIOT B painuoHe. IIpuBs3ka moTpeOHOCTH
HAK x Ob =He no3BosseT 3 PeKTUBHO MaHUITYyTUPOBATH PAa3HBIM KOJIUYECTBOM
Oenka B pamnroHax KopoB. Hampumep, npu HOpMme nu3uHa 7,2% U METHOHHHA
2,5% B OBb, komuuectBo koToporo B Cb cocraBnser 65%, npu 17% Cb B
parone (170 r/xr CB), kommuectBo Ob=170x%0,65=111 r/kr CB,
J=7,2%x1,11=7,99., M=2,5%x1,11=2,78 B 1 xr CB. Ilpu cHW>KEHHHU B paruoHe
conepxkanus Cb no 15% (150r/xr CB), komunaectBo Ob=(150%65) /100=97,5,
konmuectBo JI=7,2x0,98=7,08., metnonuna= 2,5%0,98=2,4%, T.e. pa3Huia B
CHA0>XCHUM KOPOB JIM3MHOM M METHOHWHOM TIPH OPHCHTAIIMHM HA OJHH U TE KE
HOPMBI TIOTPeOHOCTH, puBsi3aHHble K Ob, OyayT CymecTBeHHO HUXE, TTOITOMY
HaJoM OyIyT CHIKATBhCS, YTO HE YCTpaWBaeT MPOM3BOAUTENCH Mojoka. U
HaoOopoT, mpu Oojiee BBICOKOM ypoBHe Oenka komumdecTBo HAK mo stum
HOPMaM OKQXETCS W3JIMIIHAM, YTO TakKKe OSKOHOMUYECKH HEBBITOJIHO.
CnenoBaTellbHO, TPHU JKETAHWM CHH3UTH 3aTpaThl Oenka Oe3 ymepbda i
NPOAYKTHBHOCTH, (@ 9TO BHOJHE JOCTHXKHUMO TIPH  HWCIOJH30BaHUHU
cunTeTnueckux amuHokuciot) [50, 51, 52, 53}rakoii moaxoa HOPMHUPOBAHUS
AMUHOKHCJIOT HE OOCCIEYHMT BO3MOXKHOCTh ONTHUMHU3AIMH aMHUHOKHCIOTHOTO
nuTaHus KopoB. [losTomMy, HYXHO YCTaHOBUTh HOPMBI TOTPEOHOCTH,
BBIPOKCHHBIE KOJMYECTBOM AaMHHOKHCIIOT Ha ONPEICICHHYI IPOIYKIIHIO
MOJIOKA.

PaspaboranHble ¢ TOMOIIBIO MojIejIeH HenpsiMbiM dOSEe-respons@eroiom
HOPMBI aMHUHOKHCJIOT BPSIT JIM OYIyT JOCTAaTOYHO HAJACKHBIMU B MPAKTUICCKUX
YCIIOBUSIX ~ MOJIOYHOTO JKMBOTHOBOJCTBa [54]. Hcmonb3oBaHue Jpyroro
MO/IX0/1a, & MUMEHHO, (aKTOPHAIBHOTO METOJa M MaTEeMaTHYCCKHUX MOJIelieH,
MO3BOJISIET OMPEAENATh TOTPEOHOCTh B AMHUHOKHCIOTaX TIPH  ITHPOKOM
pa3HOOOpa3uy  yCJIOBHM  KOPMJICHUS, WHAWBUAYaTbHBIX  OCOOCHHOCTEH

YKUBOTHBIX U YCIIOBUN OKPY>KAIOIIEH CpeIbl.
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dakTopuaNbHBIE METOJ BKJIIOYAET ONpeie/ieHHe MOTPeOHOCTH Ha. a)
OCHOBHOU 0OMeH (mmojepskanue); 0) OMOCUHTE3 OSIKOB MPOAYKIHH (MOJIOKO,
IPHUPOCT KUBOKM MACChI, POCT M Pa3BUTHE IUIOJA B yTPOOE MaTepH).

Pacuer mnoTtpeObHOCTM B OOMEHHBIX O€JKE W  aMHUHOKHUCIIOTax
(bakTopuaNbHBIM METOJIOM TPEOYeT, KaK MUHUMYM CIICTYIOITNX 3HAHUH!

- MOTPEeOHOCTh B YMCTOM O€JIKe Ha TMOJJIep)KaHue, POCT, OEPEeMEHHOCTh U
JaKTaInIo;

- aMUHOKHUCJIOTHBIA COCTaB MPOIYKTOB (MOJIOKO, T€JI0, IUIOA Ap.);

- 3(eKTUBHOCTh HCMOIB30BaHUS (KOHBEpCHH) OOMEHHBIX Oelika M
AMUHOKHCIIOT Ha TOJJep’KaHue U oO0pa3oBaHuEe OEIKOB MPOIYKIIUHA - MOJIOKA,
IPHUPOCTa MACCHI TEJa, TII0/A).

Tadmuna 2. AMUHOKHCIIOTHBIA COCTaB OEJIKOB

Myckyet u Py6uoBerit | Kumeansrit Kooxa, wx MukpoOHBIi
AMUHOKH | BHYTPEHHHE « « BOJIOCHI, Monoko o
o H30JIST H30JIST 0eoK  [rur.
-cinotel | opransl KPC [56] 57] KOHEYHOCTH, [55] 1o 59
[55] ronosa [58]

ApruHuH 5,8 6,2 4.0 7,6 3,6 55
EI/ICTI/IHI/I 3,9 3.4 2,0 1.4 28 2,2
E;onei/iu 4,9 4.7 4,0 21 56 6,3
Jleitmn 8,3 9.0 6,6 55 9,7 7,7
Jusun 8,1 7.7 5,4 4.7 7.8 8,1
HMGTI/IOHI/I 2,4 1.6 1,9 1.0 27 2,5
dennnan 4.5 5.0 7,1 3.0 47 51
aHUH
Tpeonun 4,8 6,0 7,9 3,3 4.0 54
z:I/IHTOd) 1,3 1.8 1,7 06 15 1,1
Banun 6.1 6.2 6,0 3,1 6,2 6,6
AJlanuH 5,6 6.0 5,6 6,2
Acmap. 8,1 3,0 9,8 115
KHCJIOTA
uctun 1,6 2.6 2,3 1.1
I'imror. 12,6 15.0 11,4 13.4
KHCJIOTA
Tnmuuuna 51 5.6 8,1 57
IponuH 53 6.0 5,6 4.3
CepuH 3,8 5.6 6,3 3,9
Tuposud 3.4 4.7 3,9 4.6

*r/100rY. amuHOKHCTOT; ** /100" Genka

Yrobbl ompeneauTb MOTPEOHOCTh B OOMEHHBIX aAMUHOKHCIOTaX Ba)KHO

3HATb B(IJ(I)CKTI/IBHOCTB UX HCIIOJB30BAaHMUS B YHCTHIC AMUHOKHCIIOTHI OeJiKa
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npoaykiuu u noxanaepxkanus. Mogens NRC-2001 npennaraer crtabuibHBIC
(bukcupoBanubie) kodhdunmentel koHBepcun OB Ha mogmepxkanue 0,67,
oepemennocty 0,33 m mpoaykiuo Monoka 0,67. KopHenbckas cucrema
yrcThIX yriieBogoB u Oenko» (Cornell Net Carbohydrate and Protein System —
CNCPS)3atparsl 00MEHHBIX aMUHOKHCIIOT HA TOJIep)KaHue, OEpEMEHHOCTh U
OnocuHTe3 Oelika MOjIoKa (JTaKTaIlMI0) Tak)Ke OMpeaeliseT Mo (BUKCHPOBAHHBIM
K03 uimeHTamMm KouBepcuu (tadnmma 3).

Tabnmuna 3 — KoadduuneHTsl ucnob30BaHUsI OOMEHHBIX aMHUHOKHCIOT

Ha ¢pusnonornyeckue ¢pynkiun (CNCPS — 2000) [60]

Amunokucnotsl | [lognepxanue bepemeHHOCTH JlakTanus
MeTHoHuH 0.85 0.35 1.00
JIn3un 0.85 0.53 0.82
I'mctuoua 0.85 0.32 0.96
deHunagaHuH 0.85 0.48 0.98
Tpunrodpan 0.85 0.85 0.85
Tpeonun 0.85 0.57 0.78
Jlerinun 0.66 0.42 0.72
W3oneiinua 0.66 0.32 0.66
Banun 0.66 0.32 0.62
ApruHuH 0.85 0.38 0.35

B  nanpHelimem ObulM  BHECEHBI  JONMYCTHMBIE TOMPaBKA  Ha
koap¢unuents! nakrauun CNCPS,cocTaBuBime, HanpuMmep, AJii METHOHHWHA
+10%, musuna *£16% [61]. Oagnako dukcupoBaHHble KO3(G(GUIMEHTHI MPU
00JBIIOM pa3HOOOpa3UU PAIIMOHOB TI0 COEPIKAHUIO OeIKa BPSA I MOTYT OBIThH
xopomo  obocHoBaHHbIMH. Koadduuument Ttpancpopmanum 0OMEHHOTO
MetrnonnHa paBHbid 1 mnu 100%My ncnonab30BaHuIO, BhI3bIBAET cOMHEHHE. OH
YCTaHOBJEH IO pa3HULE AapTEPHUOBEHO3HON KOHLIEHTpAllUd METHOHHHA
MOJIOYHOMH JkeJie3bl. MOT 7 BeCh MOCTYNMUBIINN METHOHUH OBITH MCIIOJIB30BaH
TOJILKO Ha OMOCHMHTE3 MOJIOKa W HHUYETO0 HE OCTaBJISAsI Ha OCHOBHOW OOMEH
(momnep:kaHWe) TKaHU BBIMEHH. B Hammx wuccienoBaHusix Ha [ommTuHCKHX
KOpoBax KO3 PUIIMEHT KOHBEPCUU OOMEHHOTO METHOHWHA B YMCTHI METHOHUH
oenmka mojoka coctaBmin 0,82 [62, 63].B wuccienoBaHmsX Ha pamHoHaX C

pa3HBIM COOTHOIIEHHEM OOBEMHCTHIX M KOHIICHTPHPOBAHHBIX KOpMOB (1o CB)

http://ej.kubagro.ru/2019/06/pdf/20.pdf



Hayunsriit xxypaan Ky6I'AY, Ne150(06), 2019 01a 12

60:40 u 40:60 xoadduImeHTs KOHBEPCHUM METHUOHMHA B OEJIOK MOJIOKa
coctaBmwiu cootBeTcTBerHo 0,74u 0,60 [64].

Y KBauHBIX, B T. 4. KOPOB, KaKk U y MOHOTAaCTPUYHBIX >KHBOTHBIX,
3¢(EeKTUBHOCTh  HWCIIOJIb30BaHUSA Oelka CYIIECTBEHHO HW3MEHseTCS B
3aBUCUMOCTH OT €0 COJICPKAHUS B pallMOHaX, OHA CHIKACTCS C TIOBBITIICHUEM U
TIOBBIIIACTCS IPU CHIKCHUM YPOBHS Oejka B palmoHax [65] u, kpome Toro, B
3aBHCHMOCTH OT COQJIaHCHPOBAHHOCTH Oenka numutHpyrommvu HAK [66, 43,
44] u obecnieueHHOCTH OOMeHHOU sHeprueii [49, 67]. B uccienoBaHusx 1o
OMOCHMHTE3y MOJIOKAa B OTBET Ha MOCTPYOIOBYHO HH(DY3HMIO Ka3ewHa B
Bo3pacrtaromux konnyectBax 200, 400u 600r. 3peKTHBHOCTH UCTIOIB30BAHUS
OTUX OEIKOB B OEJIOK MOJIOKAa CHIKajlach B nocienoBarenbHoctd 41,5 >
22,6>15,4% pwmt. mo 1], 9To 3aMeTHO KOHTPACTUPYET C 3PPEKTUBHOCTHIO
xouBepcuu 1Mo mozeisiM NRC-2001u CNCPS(2000).

[ToaTomy wucmonb30BaHne (HUKCHPOBAHHBIX KOIPPHUIIMEHTOB Ha BCE
CIy4au TWTaHUS MOJIOYHOTO CKOTa HE OMpaBiaHO. JTO ObUIO yOEeIUTEeThHO
JI0Ka3aHO  WCCIEJOBAaHMUSAMHM, T[IOKA3aBIIMMHU CYIIECTBEHHOE HW3MEHEHHE
KOX(PPUITUEHTOB TpaHChOpMalui OOMEHHBIX aMHUHOKHUCIIOT B 3aBUCUMOCTH OT
00eCIIeYeHHOCTH PAIlMOHOB KOPOB HE3aMEHUMBIMHA aMHHOKHCIIOTaMH. (Tabimia
4). DTOT NOAXO0.1 MPECTABIACTCS HanOOIee MPABUIBHBIM TPU pa3paboTKe HOPM
AMUHOKHCJIOT.

Tabmuna 4. Kosdpdunuuentsr ucnonpzoBanuss HAK Ha mpousBoicTBO

Oeika MOJIOKa B 3aBHCUMOCTH OT o01ero cHa0xenus AK [49].

YpoBenbr  cHaOkeHUs  aMUHOKHCIOoTaMH B %
AMUHOKHCJIOTBI OIITMMAJILHOTO 00eCIIeYeH s

50% 75% 100% 125%
ApruHuH 0.71 0.57 0.49 0.44
T'uctuauu 1.09 0.88 0.76 0.68
H3oneinuu 0.86 0.72 0.65 0.58
Jlewrun 0.83 0.70 0.61 0.55
JInzun 0.90 0.76 0.68 0.60
MeTtnoHuH 0.89 0.75 0.66 0.59
dennmananun 0.75 0.61 0.53 0.48
Tpeonun 0.82 0.67 0.60 0.55
Banuu 0.86 0.71 0.62 0.56
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YuuteiBass BeEChbMa CYHICCTBCHHBLIC pPa3jiMiuvsgd HMCIOIIUXCSI  HOPM
HOTpe6HOCTI/I AMHMHOKMCJIOT, HCOIIPCACICHHOCTD ux a0COJIFOTHOTO
KOJINYECTBCHHOT'O BBIPAKCHHA Ha OXKNAacMyro 141 IMJIaHUPYEMYIO
INPOAYKTUBHOCTb KOPOB, MblI IIOCTaBWJIM I1CJIb, Ha IIPUMEPE HauoOoee
JIUMUTUPYIOIINX AMHWHOKHCIIOT JIM3BMHA W MCTHOHHHA, pa3pa60TaTL MOACIIb
OIIpCACIICHUSA 1'[0Tpe6HOCTI/I BBICOKOIIPOAYKTHUBHBIX KOPOB B OOMEHHBIX O€JIKe U

HE3aMCHHMMBIX aMHMHOKHCJIOT CbaKTOPI/IaJ'IBHBIM MCTOJOM.

A. IToTpedHOCTH HA MPOXYKIIUIO MOJIOKA (nm)

1. OmnpeneneHne Coaep)KaHUsl YHUCTHIX O€Nka, JIM3WHA W METHOHHMHA B
CYTOYHOM HaJ/I0€ MOJIOKa!

Yb(r/n) = bxM, rue

(vpasnenue 1)

Yb - komuvecTBO yncTOro (HeTTO) O€iKa B CyTOYHOM HaJIoe MOJIOKa, T/;

b —coneprxanue ynucToro Oeika B MOJIOKe, T/KT;

M — CcyTOYHBIN HAJIOW MOJIOKA, KT.

Conepxanre 4HCTOTO (HETTO) JU3WHA M METHOHWHE B CYyTOYHOM HAJOC
MOJIOKA!

I (r/n) = (JIxYB)/100,rae

(vpasnenue 2)

YJI — KOMMYECTBO YHMCTOTO JIM3MHA B O€JKe CyTOYHOTO HaJ0s MOJIOKA,
r/eup;

JI — comepxaHue nwm3uHA B Oenke Mosoka, pasaoe 7,9 r/100 r Ub
(rabmuua 2) [55].

YM(r/m) = MxYB)/100,rae
(vpasnenue 3)

UM - KOJIMYECTBO YHCTOTO METHOHHWHA B O€JIKE CYTOYHOTO HaOs

MOJIOKA, I/1;
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M — conepkaHrne METHOHHMHA B Oeike Mojioka, paBHoe 2,6 r/100 r Ub
(tabauma 2) [55].

2. [loTpeObHOCTh B OOMEHHBIX O€JIKe, TU3MHE U METHOHUHE HAa OMOCHUHTE3
UYb.

[TorpebHOCT, B OOMeHHOM Oenke (OB) na OumocmHTes Ub Mosoka,
PacCCUMTHIBAIOT, UCHOL3Ys Koddduiment Tpanchopmanuu nmo NRC (2001),
paBubiii 0,67.B mammx uccnenoBanusx kousepcust Ob B Ub monoka Takxke
cocraBuio 0,67 [62]. B apyrux paborax ormedand, 4To kodddumment 0,67
3aBbIIICH, (PaKTHUECKH KOHBepcHsi HaxoautTcs Ha ypoHe 0,54 [67], 0,44 [1],
0,42 [49], 0,40 [68].B nelCTBUTEIBHOCTH, B MOJIOYHOM >KHBOTHOBOJCTBE
7 PEeKTUBHOCTh HCIOJIB30BAaHUS CHIPOTO OeiKka panroHoB He Oonee 25-30 %.
Ecnu npunste conepxxanue Ob B Cb paBHbM 65 %,T0 o kosdunmenty 0,67
ucnonb3oBanue Ob B Ub monoka cocrasur 43,6% (65%0,67)r.e. koadhduruert
kouBepcuu 0,44,4ro cymectBeHHO HIke kKodddunrenta NRC. [Ipu coznanun
JAHHOM MOJENW MBI CAeNalld TOMBITKY HCIOJB30BaTh  KOd(PuImeHT
tpancopmarmu Ob B Ub, paBnsiit 0,4, 0HAKO MOTYYHUIN HEPEATHHO BBICOKHE
3aTpaThl OOMEHHOTO W chiporo Oenka. [loaTomy counm menecooOpa3HBIM Ha
CErOAHSIIHMNA J€Hb HCIOJB30BaTh B pacuerax koapdumuent 0,67.
3nauntenbHas 3atpatra Ob nHa Yb wmomnoka, mo-BugumMomy, OOYCIIOBJICHBI
HegoydeTom 3arpaT Ob Ha OCHOBHOM 0OMEH TKaHEW W OpPraHOB XWUBOTHBIX, B
3TOM HampaBlICHUU HYKHBI HOBBIE UCCIICIOBAHMSI.

Obnm (r/n) =4b/0,67,rne

(vpasnenue 4)

Obnm —noTpeOHOCTh B 0OMEHHOM O€JIKe Ha IPOM3BOJICTBO MOJIOKA, T/1.

[TorpebHOCTH B 00MenHOM nu3uHe (OJIny) Ha OnocuHTE3 OeKa MOJIOKa C
UCToib30BaHueM ko3 durmenta kousepcun 0,68 (fadimma 4) [49]:

OJInm (r/x) =4J1/0,68,rne

(vpasnenue 5)
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OJInm — notpeOHOCTh B 0OMeHHOM Jn3uHe Ha oTioxkeHue YJI B Ub nHa
IIPOM3BOJICTBO MOJIOKA, T/I.

[TotpeOHOCT, B OOMEHHOM METHMOHHMHE Ha OMOCHHTE3 Oelika MOJIOKa
PacCCUMTHIBAIOT C MCIONIb30BaHKeM Kodddunuenta 0,66 (adnuma 4) [49]:

OMnm (r/n) =4M/0,66,rae

(vpasnenue 6)

OM~nm — notpedHOCTh B 0OMEHHOM METHOHWHE Ha oTioxkeHne UM B Ub
Ha MPOU3BOCTBO MOJIOKA, I/,

b. IloTpeO6HOCTHL HA MIOAAEPKAHUE

1. ITorpeOHOCTH B OOMEHHBIX O€NKe U aMHUHOKHCIOTaX Ha MOJAepKaHHE
PAcCCUMTHIBAIOT 10 MPOTHO3UPYEMBIM HX 3aTparaM Ha OCHOBHOH OOMEH,
OTIpeIeIIEMbIN SHIOTCHHBIMUA TOTEPSIMU a30Ta C MOYOM, OEIOKCOIaEpIKAIINX
KOMIIOHCHTOB C TIIOBEPXHOCTH Teja (IepXOTh, BOJOCHI, KEpAaTUHOBBIC
OTCJIOCHHMSI), DHIOTEHHBIX Aa30TCOJCPKAIIMX BEIIESCTB MEPEAHEro OT/esa
(poToBast MOJIOCTh, MUINEBO/, MIPEIKEITYAKH, CHIIYT) U OOMEHHOTO (heKaJIbHOTO
a30Ta CpEIHEr0 W HWKHEro OTHEIOB (TOHKMA M TOJICTBIA KHIICYHUK)
MUIIEBAPUTEIHHOTO TPAKTA.

Jlyist onpeneneHus YHAOTEHHBIX 3aTpaT HEOOXOIUMO 3HATH KUBYIO MAcCy
kopoBbl (JKM), dusuonoruueckoe coctosinue (OepeMeHHOCTh, pupocT KM,
a3y JakTanuu), MPOAYKTHBHOCTH, ToTpebiieHue cyxoro BemecTBa ([ICB) u
norpebienne opranmyeckoro BemectBa ([IOB), kommuecTBO mnepeBapUMbIX
nuTatenpHbIx Beriects (ITT1B).

[Ipornozupyemoe IICB B 3aBucumoctn oT KM, Hagoss U KUPHOCTU
MOJIOKa, NIEPHUO/Ia JAKTAIMU MOCIIe OTeNNa ONPEACISIOT 1o ypasnenuto Roseler et
al.1997 [69]:

[ICB (xr/n) =(0,372x4%1+0,0968%KM° )x (1 0192367y 1y
(vpasnenue 7)

4 %M — cyTOuHBII HAaJOW MOJIOKA )KUPHOCTHIO 490, KT;
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KM®"® — merabommdeckasi (0GMEHHAst) KHUBasi MAacca KHBOTHBIX, KT, € —
OCHOBaHHWE HaTypaJibHOTO jorapudma, paBaoe 2,718;HJI — Henmens makrarum
mocJie orea.

2. IlotpebHocTh B Ob Ha momnepkaHue OMPEICNAIOT 10 YpPaBHEHHSM,
ucnonb3ys ko3gduiment kousepcun Ob B Ub pasnsiit 0,67 NRC-2001.

2.1 Onpenenenue norpedbHoctn B Ob 1o 3HAOreHHOMY O€JIKY MOYHU
(OBM) u suporenHoMy noBepxHocTHOMY Oenky (D11B).

DHJIOTCHHBIM a30T MPEJCTAaBIEH B MOYE MPOAYyKTaMH OOMeHa (aMMHak,
MOYEBHHA, KpeaTHuH, OMITUpYOHH U Ap., 00pa30BaHHBIX B IMPOIECCE OCHOBHOTO
oOMeHa Oenka TKaHEH M OpPraHoB), KOTOpbIe OOO3HAYAIOTCS KaK YHCTHIN
sHIOreHHbI Oeok Moun (UDBM) u ompenensior mo ypaBHenuto E.Swanson
(2977) [70]:

UDBM (r/x) = 2,75%KM®°, rae

(vpasnenue 8).

2,75r N na 1 xr JKM®°

[TorpebHocTs B Ob Ha nogaepxanue YIbM:

Obno us6m (r/n) =43BM/0,67

(vpasnenue 9)

[Torpe6uocTs B OJI 1 OM Ha noanepxkanue UYIBM:

OJIno usom (r/n) = [(JIXYDBM)/100}0,85;

(vpasnenue 10)

OMno us6m (r/n) = [(MxUDBbM)/100}0,85,r1e

(vpasnenue 11)

JI 1 M — COOTBETCTBEHHO COJIep)KaHue JIM3MHA U MeTHoHHHA B UDBM (B
Oellke MYCKYJIbHOW TKaHW M BHYTPEHHHX OPraHOB KPYITHOTO POraToro CKOTa),
paBHoe 8,0T nu3uHa u 2,41 MmetnorrHa B 100T Genka (Tabmuma 2) [55].

0, 85 —xoaddunuent ucnonp3zoBanus OJI 1 OM Ha mopgjaepkaHue 1O

CNCPS — 2000 [60].
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YucThlii 3HAOTCHHBIN MOBepXHOCTHBIN Ocnok UDIIB (koxka, mepxots,
BOJIOCHI, TIOTOBBIC U JPYTHE CEKPEThI KOXKH, KOHEYHOCTH, TOJIOBA) OMPEACIIIIOT
no ypaBaenuto E.Swanson (1982) [71]:

UDIIB (r/x) = 0,2%KM%®°

(vpasnenue 12).

ITorpe6bHoCcTh B OB Ha 06pazoBanue UDIIb:

Obno ysno (r/x) =4Y9I16/0,67

(vpasnenue 13)

[Torpe6buocTs B OJI 1 OM Ha noaaepxkanue UDIIb:

OJ1,s ons (/1) = [(JTxUDI1E)/100]/0,85;

(vpasnenue 14)

OM,,y .05 (t/m) = [(MxUDI1B)/100}/0,85,rne

(vpasnenue 15)

JIu M — COOTBETCTBEHHO COJIep)KaHUE JU3MHA U MeTMoHMHa B UDIIB,
paBHoe 4,71 nmu3uHa u 1,11 metnonunra B 100r Genka (Tabmuma 2) [S8].

3. Onpenenenne YHA0ONEHHOT0 0eJika MUIIEBAPUTEILHOIO TPAKTa.

OHJIOTEHHBIH O€JIOK TMepeHero OTJeja MHUIIEBAPUTEILHOTO TpaKTa
BKJTIOYAET. a) MYKOUIHBIA OEJIOK CIIOHBI; 0) OCTaTKH SMUTEIMATBHBIX KIIETOK
JBIXaTECNIbHBIX IyTCH; B) OCTAaTKH KIIETOK CAYIIMBAIOUIMXCS SMHUTEIHATbHBIX
TKaHed pPOTOBOH IIOJIOCTH, THWIIEBOJA, pyOIla, CETKHA; T) OCTaTKH
CIYIIMBAIOIIMXCSA KJICTOK OIHUTEIUS KHWKKA M Chluyra; ) OH3UMBI U
MYKOUJIHBIA O€JIOK Chluyra. 3HAaYMTEIbHOE KOJUYECTBO MEPBHIX 3 UCTOYHUKOB
OHJOTEHHOTO OeNKa JeTrpaaupyeTcsi pyOIOBBIMA MHUKPOOpPTaHU3MAMH U HE
JOXOJIAT 70 TOHKOro KuileuyHuka. Ha ocHoBe psiia wucciemoBanuii [72, 73]
cyokomuteT 1o nutanuio MosiouHoro ckota NRC (2001)mpenioxkun cautaTh
Kom4decTBO dHporeHHoro aszora 1,9 r (11,9 sHmoreHHOro cChIporo Oeika)
nepeanero otaena (ACBIIO) Ha 1 kr moTpeOJIEHHOro CYyX0ro BeleCcTBa!

DCBIIO = 11,941CB), rae

(vpasnenue 16)
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[1CB —notpebdnenue CB, xr/x.

HccnenoBanusiMM Takke YCTAHOBJIEHO, uTO Toibko 50% ceiporo
OHJIOTEHHOTO OeJiKa MepeIHero OT/Aela MOCTYNaeT B IyOJ€HYM, MEPEBAPUMOCTh
koToporo coctasisieT 80 % [33].I1osToMy BBIXOJ YHCTOrO YHAOICHHOIO OejKa
(UDBI10) u3 COBIIO paccuutsiBatot 1o kodddunuenty 0,4 [(50%80)/100=40].

ITpu takoii koHBepcuu konmyectBo YIBIIO cocraBur:

YSBIIO (r/m) = COBIIOx0,4

(vpasnenue 17).

IToTpebHOCTH B 0OMEeHHOM Oenke Ha noaaepxkanue UOBI1O.

(Obno us6n0) onpeneNnsroT Mo ypaBHEHHIO:

Obno us6no (r/n) =43BI10/0,67

(vpasnenue 18).

[TotpebnocTs OJI 1 OM Ha noanepxkanue YIBIIO:

OJIno usbno (r/n) = [(JIxUYDBI10)/100)/0,85];

(vpasnenue 19).

OMno usbno (r/n) = [(MXUDBI10)/100)/0,85],rae

(vpasnenue 20).

JI u M — conepxanne nu3uHa U MeTroHuHa B UDBIIO (pyOroBbrit
U30JIT) paBHOE cooTBeTCTBeHHO 7,71 1,61/100T (Tabnuua 2) [56].

3.1 TlotpebHOCTh HaA mTOIAEpKaHHE B OOMEHHOM (DeKanbHOM Oeike
(ODB) cpenHero M HWKHETO OT/EIOB MHIIEBAPUTEIILHOTO TPAKTa JKBAYHBIX,
PaCCUUTHIBAIOT C y4eTOM TOro, 4To 4acth ODb 3HIOreHHOTO MPOUCXOXKICHUS
BKJIFOUAeT OakTepuu, OakTepuaabHble OCTATKW, CUHTE3UPOBAHHBIC B CIEMOW U
000/I0YHON KHIIKaX, KePaTUHU3UPOBAHHBIE KIETKUA CIU3UCTON KHUINEYHHKA U
Jpyrue KOMIIOHEHTHI [33].

N3mepenne oOMEHHOro (heKambHOTO a30Ta y KBA4HBIX IMPOBOIMINA Ha
MOJTyCUHTETUYECKUX HU3KOOETKOBBIX palMOHAaX, MPH 3TOM YCTAHOBJIEHO, YTO

ero kosmvectBo cocravisier 4,7 r (29,4 Cb) B pacyere Ha K mMOTPeOIIEHHOTO
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CB. bouto npunsto pemenne (NRC-2001)okpyriuTh KoIndecTBO (HEeKaaIbHOTO
oenxa o 301/kr CB. [TosTomy kommaectBo ODb onpenenstor no ypaBHEHHUIO:

O®D5 (r/x) = 3041ICB (kr)

(vpasnenue 21).

[To mutepatypubiM nanHbIM [33] okoso 30 % oOMEHHOTO (eKaTbHOTO
a3oTa TpejAcTaBiieHO pacTBopuMoit dpakuuen u 70 % OakTepualbHBIMU
OCTaTKaMH, SHJIOTEHHBIMU OTCIIOCHUSAMU. KoJIMuecTBeHHbIE TaHHbBIE O BKJIAJC B
stor azor wmukpooHoro CBb (MCB), cuHTe3upoBaHHOro B pyoOle u
HEIMEepeBapEHHOr0 B KUIIEYHUKE, B OOMEHHBIN (DeKanbHbIA OEI0K OrpaHUYECHBI.
HecmoTtps Ha HesicHOCTh 0 KonuuecTBe HenepeBapeHHoro MCB, KOTopbIi €CTh B
KaJie )KMBOTHBIX, ObUIO TpHu3HaHO, yTO 50 % HemepeBapeHHOIr0 B KHUIIIEUHHUKE
MCB naxonstcs B kaje, octaibHas 4actb 50% mepeBapuBaeTcsi B CpeHEM U
HUKHEM OTJIeJIaX KUIICUYHUKA.

Jlns pacueta Obog6 HeoOX0IUMO OMpeACTUTh KOJTUYECTBO MUKPOOHOTO
oomennoro Oenka. IlpemnoxkeHbl 2 crmocoba ompeneieHUs: a) MO0 CyMMe
NOTPEOJICHHBIX KUBOTHBIM TiepeBapuMbIX nuTatesibHbIX BemecTB (CIIIIB) u 0)
110 KOJIMYECTBY B palldOHE pacmagaeMoro B pyoiie o0enka (PPB).

B 1 xr CB B TUIMYHBIX U1 KOPOB pallMOHAX B CPEIHEM COAEPKHUTCA 65T
ceipoii 3016l (6,5%). CretoBaTeIbHO, KOJMYECTBO OPraHUYECKOTO BEIICCTBA
(OB) B 1 kr CB cocTaBiseT:

OB, xr/kr CB= 1,0,935=0,935]10B = OB kr/kr CB x IICB «r.

[TepeBapumocth cyxoro OB y kopoB B cpenneM paBHa /4%, mostomy
kosmmuectso [IIIB B 1 xr CB: IIIIB, xr/xr CB=0,935x0,74=0,692a CIIIIB,
kr/n=I1I1B, kr/xr CBXIICB xr/x.

[Ipu pOITyKTUBHOM KOPMJIEHHU KOPOB, KOTOpOoe B 2-4 pa3a MpEBHINIACT
NOTPEOHOCTh B HSHEPTrUU Ha TMOJJCpXKaHHUE, MEePEBAPUMOCTh OPraHMYECKOTO
BemiecTBa cHkaercs Ha 8%. [Tostomy ¢ 8% mnomnpaskoit konuuectBo CIITIB

COCTaBMUT.
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CIIIIB, kr =IIIIB, xkr/xrCBx0,92 Y1CB(kr)

(vpasnenue 22).

Y cTaHOBIIEHO, UTO B pyOIle MSCHOTO M MOJIOYHOTO ckoTa oopazyetcss 130
r MmukpoOHoro ceiporo 6enka (MCB) B pacuere Ha 1 kr IITIB [19]. Okoi0 20%
azota MCB mpuxoauTcsi Ha HYKJICHHOBBIE KHCIIOTBI, KOJIHMYECTBO HCTHHHOTO
MukpoOHoro Oenka B MCBb=80%, nepeBapuMocTh KOTOPOIO B TOHKOM
KkuieyHuke Haxoautcs Ha ypoBHe 80%. CrnenoBarensHo, koHBepcusi MCh B
OOMEHHBI MHUKPOOHBIM OEJOK MPOUCXOAUT Ha ypoBHe Kodhduiuenra 0,64
[(80x80/100=64]ypaBuenuc mis onpeneiacauss Obuo:

Obwm6 r/n = 130>CIIT1Bkrx0,64,rne

(vpasnenue 23)

CIIIB — cymmMa mepeBapUMBIX MUTATENbHBIX BewecTB ¢ 8% mompaBKoH,
Kr/m.

YpaBHeHue omnpeAcieHuss MOTPeOHOCTH B OOMEHHOM Oejlke Ha
obOpasoBaHre 0OMEHHOTO (eKATHHOTO OeKa Ha TOIIeP KAHHE:

Obog6 (r/n) = [TICB(xr)x30-0,5(0bm6/0,80)-ObM0)], rae
(vpasnenue 24)

[1CB —notpebiieHue cyxoro BemiecTna, Kr/m;

Obum6 — MUKpOOHBIH 0OMEHHBIN 0€JI0K, I/,

[Totpebnocts OJI 1 OM Ha noanepxkanue ODb:

OJIno og6 (r/n) = [(JIxODB)/ 100]/0,85;
(vpasnenue 25)

OMno o¢6 (r/n) = [(M*ODB) /100]0,85rne

(vpasnenue 26)

J u M - coxaepxaHue COOTBETCTBEHHO JuM3MHA W MeTnoHnHa B ODb
(xkureynsId u3ouAt, paBaoe 5,4u 1,9,r/100r 6enka) (Tabnuma 2) [57].

Cymmaphas notpedHocTs Ob Ha MPON3BOACTBO MOJIOKA | MOAIEPKaHHUE!

Ob nm+no (r/m) = Ob nm + Obno us6m +Obno usno+ Obno uséno +
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Obno o0;
(vpasnenue 27)
Cymmapnas motpedbHocth OJI m OM Ha NpPOM3BOJICTBO MOJIOKA |
HOJIePIKaHUE:
OJI nm+no (v/x) = OJ1 nm + OJIno us6m + OJIno usno6+ OJIno usbno+
OJIno ogo;
(vpasnenue 28)
OM nm+no (r/n) = OM nm + OMno usom + OJlno usn6+OMno
uys6no+0Obogho

(vpasnenue 29)

[TorpedunocTs B OB, OJI, OM Ha nmoaaepxanue:

Obno (r/n)= Ob nm+no —Obnw;
(vpasnenue 30)

OJIno (r/n)= OJI nm+no — Onnwm,
(vpasnenue 31)

OMno (r/a) = OMnm+no — Omnwu;

(vpasnenue 32)

B. Pacuer norpedonoctu Ob, OJI 1 OM B nudpax

Hcrnonp3yst BBHIIETPUBECHABIC YPAaBHEHUS, MbI TPOU3BEIH PACUETHI
notpedHoct B Ob, OJI 1 OM u ocransubix OHAK kopoBs xuBoit Mmaccoit 600
Kr, Ha 12 Henesne mociie oTesna, CyTOYHBIM HaJoW MOJOKa 35 KI, COJep)KaHHe
ceiporo Oenka B Mojoke 3,3%, umcroro Oenmka (0e3 moueuwHbl) 3,15%,
KUPHOCTh MoJjioka 3,6%. Pacuer morpedbnoctn CB mo ypasnenuro Roseler et
al.1997:

TICB (xr/x)=(0,372x49%/1+0,09683KM" %) x (10192 H1+3.67)

1. Copepxanue 4uCThIX (HETTO) Oe€nka, JU3WHA W METHOHWHA B

YHUCTOM OelKe CYTOYHOTI'O HaJ0s MOJIOKA.
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Yb (r/n) = 31,5%x35 = 1102,5 1103, rue

(vpasnenue 1)

35 —CyTOYHBIN HAJIOH MOJIOKA, KT;

31,5 —coaepxanue ynucroro 0enka B 1 Kr MoJioKa

I (r/m) =(7,9%x1102,5)/100 = 871 rue

(vpasnenue 2)

7,9 —coneprkanue Tu3nHA B Oenke Mostoka, 1/100T [55];

YM = (2,6x1102,5)/100 = 2817 rae

(vpasnenue 3)

2,6 -conepxkanue MeTHOHWHA B Oestke MoJjioka, r/100r [55].

2. [ToTpeOHOCT, B OOMEHHBIX O€NiKe, JM3MHE W METHUOHHUHE Ha
npou3BoacTBO Ub, UJI u UM monoka(nm):

Obnm (r/x) =1102,5/ 0,67 = 1646 raoe

(vpasnenue 4)

0,67 —xoadpunment ucnonszoBanust Obny 8 Ub mo NRC — 2001;

OJInm (v/n) = 87,1 /0,68 = 128,Ine

(vpasnenue 5)

0,68 —koaddunment ucnonszoBanus OJlnu Ha otnoxenune YJI B Genke
CYTOYHOTO MPOU3BOJICTBA MOJIOKa [49].

OMnm (r/n) = 28,7 10,66 = 43,4 1e
(vpasnenue 6)

0,66 —koadpdunment ucnonp3zoBanuss OMnu Ha otnoxenue UM B Genke
CYTOYHOT'O IIPOU3BOJICTBa MOJIoKa [49].

3. [ToTpebHOCTH Ha TIOAIEpIKAHMUE.

1. [ToTpeOHOCTH B YMCTOM SHAOTEHHOM OEIIKE MOYH:

UDBM (r/n) = 2,75%24,5=67,4;1¢

(vpasnenue 8)

24,5 —xuBas macca KopoBbl B crenienu 0,5 (60Qr0’5)
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Obno 20m (r/n) = 67,4/0,67=100,5;1e

(vpasnenue 9)

0,67 —xo3ddunment ucnoaszoBanus Ob 8 U9bu (NRC — 2001)

ITorpe6buocTh B OJI Ha 6uocunte3 U2 bw:

OJIno usom (r/n) = [(8,0x67,4)/100]/0,85=6,3

(vpasnenue 10)

OMno us6m (r/n) = [(2,4%x67,4)/100]/0,85=1,% e

(vpasnenue 11)

8,0 — conmepkaHue JM3WHA B CpeaHEM, B O€JKe MBIIIEYHOW TKaHU U
BHYTPCHHUX oOpranax (cepame, me4eHb, MOYKH) KPYIHOTO POraTtoro CKOTa,
r/100r;

2,4 —conepxkaHue METHOHUHA B TeX ke o0bekTax, r/100r Oenka [55].

0,85 —koapdurment rddextuBHOCTH HcTonb3oBanus OJI 1 OM B tene

kopoB Ha nojaepxkanue mo CNCPS — 2000.

2.  lloTpeOHOCTH B UMCTOM DJHJIOTEHHOM IOBEPXHOCTHOM O€nke Ha
o/ IepIKaHue:
YDIIb (r/n)=0,2x46,4=9,3r1¢e (vpasnenue 12)

46,4 —xuBast macca B crenern 0,6(60Q,%)

[Torpe6bHoCcTs B Ob Ha mogaepxanue UYIIIb:

Obno uono (r/x)= 9,3/0,67=13,9 (vpasnenue 13)
[Torpe6buocTs B OJI 1 OM Ha noaaepxkanue UDIIb:

OJIno uoné6 (r/n) =[(4,7x%9,3)/100]/0,85=0,5 (vpasnenue 14)
OMno usn6 (r/n) = [(1,1%9,3)/100]/0,85=0,I1e (vpasnenue 15)

4,7u 1,1 —conepxanuie au3nHa u metrnonuHa B UDIIb, r/100r. [58].

3.  [na onpenenenus norpedHoctr B Ob, OJI u OM Ha noaaepxaHue
OHJOTEHHOTO W OOMEHHOTO Oelika MHUIEBAPUTEIHHOTO TPaKTa, HEOOXOIUMO
3HaTh noTpedieHue cyxoro BemectBa ([ICB) u mepeBapuMBIX MUTATEIbHBIX
Bemiects ([111B)

TICB (xr/x) = (0,372x4%KM+0,09683KM° "9 x (1 0192x(12+3.69
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Pacuer notpe06JieHus: CyXOro BEIlIeCTBa:
(vpasnenue 7)

a) 4%vonoko = (35x3,6)/4=31,50KM = 600" =121, 2kr;

[1CB (xr/m)=0,372x31,5+0,0968%121,2=2%b

[TopaBka Ha mepwox Jakranuu: a) 12+3,69=15,69p) -0,192x15,69=-
3,012;8) 2,718*%%1/2,718°%1/20,35=0,05) 1-0,05=0,95;

[1CB (xr/n) = 23,5%0,95=22,3

Omnpenenenne 3HIO0TEHHOr0 ChIporo Oenka nepeanero otaena (DCBITO)
MUINEBAPUTEIIBHOTO TPAKTA:

DCBIIO (r/g) = 11,9 x22,3=265,4; (ypasnenue 16)

OmnpenencHre MOTPEOHOCTH B YHCTOM DHJIOTEHHOM O€JIKE MEpeIHEro
oTzena:

YDBIIO (r/n) = 265,4%0,4=106,2;

(ypaBuenue 17)

Omnpenenenue notpednocty B Ob Ha mognepxanue YIBIIO:

Obnix us6mno (r/n) = 106 /0,67 = 158,4;
(ypaBHeHue 18)

Onpenenenue B OJI u OM nHa nogaepxxanue YIBI1O:

OJIng ws6no (r/n) = [(7,7%x106,2)/100]/0,85 =9,62;
(ypaBuenue 19)

OMna wono (r/m) = [(1,6%106,2)/100]/0,85 =2,0rme 7,7 u 1,6
CoJIepiKaHne COOTBETCTBEHHO Jin3uHa 1 MetuonuHa: 1/100r UDBITO [56].

(ypasnenue 20)

CIIIIB (xr/m) = 0,692x22,3%0,92=14,2
(vpasnenue 22)

Omnpenenenne oOMeHHOro MukpooHoro 6enka mo CIIIB:

Obmco (r/n) = (130%14,2)%0,64=118%k e 14,2 —CIIIIB, «r;(ypasnenue
23)
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Onpenenenue mnotpedbHocty B OB cpegHero u  HMKHEro OTJIENIOB

MUIIEBAPUTENBHOTO TPAKTA [0 OOMEHHOMY (peKanbHOMY OEJNKYy:

Obogp6 (r/m;) = [22,3x30 - 0,5((1181/0,80)-1181] = 5214
(vpasnenue 24)

Onpenenenue OJI u OM nns OBO®DB:

OJIno o6o¢h6 (r/n) =[(5,4%x521)/100]/0,85=33,1; (ypasnenue 25)

OMno o606 (r/n) =[(1,9,x521)/100]/0,85=11,60¢ (ypasuenue 26)

5,4 u 1,9 — coumepxaHue JIM3MHA W METHOHHHA COOTBETCTBEHHO B
kuieaHoM usoisite, r/100r (tabauma 2) [57]..

I'. Pe3yabTaThl pacyeTa HOPM MOTPEOHOCTH JAKTHPYIOIIHX KOPOB B
OB, OJI u OM.

Cymmapnas notpedHocts B Ob , OJI 1 OM Ha npou3BOACTBO MOJIOKa
(nm) u momnepxkanue (n0):

Obnm+ma(r/m) =1645,5+100,5+13,9+158,4+521,4=2432440
(ypaBueHwue 27)

Cymmapaas motrpebnocts B OJ 1 OM Ha mpoOW3BOJACTBO MOJIOKA |

nojAep>KaHue:

OJInm+1nx (t/m) 128,1+6,3+0,5+14,3+9,6+33,1=17¥178
(ypaBHEeHHE 28)

OMunm+nn (r/n) = 43,4+1,9+0,1+2,0+11,65=59,0
(ypaBHEeHHE 29)

Cymmapnast notpedHocth Ob Ha noaaepxaHue:

Obng (r/x) = 100,6+13,9+158,4+521 = 794,2

(ypaBuenue 30)

CymmMmapnas notpedHocts B OJI 1 OM Ha noanepxaHue:

OJInp = 177,7-128,1=49,6; OMnn = 59,0-43,4=15,6  ypasuenus 31
u 32)

[Torpebnocts OJI 1 OM Ha mPOW3BOACTBO MOJOKAa WU TOIIEPIKAHHE,

%Obnm+no:
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OJInm+no©owsu+no)=(177,7/2439,7)x100=7,28;
OMnm+ma(%Obnm+mn)=(59,0/2439,7)%x100=2,42

[Torpe6HoCcTs B OJI 1 OM Ha npousBoAcTBO Mosioka, Y00bnwv:

OJInm(%06nMm) = (128,1/1646)x100=7,78; OMmm(%O0mm)=
(43,5/1646)x100=2,64

[Torpe6buocTs B OJIna u OMna Ha noanaepxkanue B % ot Obmn:

OJInn(%Obnn)=  (49,6/794,2)x100=6,24, OJInn(%Obnn) =
(15,6/794,2)x100=2,0

ITorpe6brocTs B ObnM, OJInm 1 OMnM Ha 1 Kr mMoJsioka, coaep’kaHue
YUCTOTO OerKa:

Obnm(r/xr,)=1646/35=4%, OJInm(r/xry)=128,1/35=3,7;
OMnm(r/xry)=43,5/35=1,2rne¢ 35 —CyTOUYHBII HAJ0H MOJIOKA,

[Torpednocts B Obno, OJIno n OMno Ha noaaepxanue:

OBno(r/ kr®"9)=794/121,2=6,6; OJIno(r/ kr*")=49,59/121,2=0,41;

OMno(r/ KFO'7E):15,55/121,2:O,14],“[[6 121,2 —merabonnyeckasr KuBast

Macca KOpoBbl, K. M. 600kr

B cootBeTcTBHE C BBILICTIPUBCICHHBIMHA YPABHCHUAMM OIIPCACIICHA

NOTPEOHOCTh B OCTAJILHBIX HE3aMEHUMBIX aMUHOKHCIIOTaX (Tadumia 5).
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Tabauma 5 — [TotpeOHOCTH MOJIOUHBIX KOpOB B 0OMeHHOM Oejike (OB) 0OMeHHBIX He3aMEHHUMBIX aMHHOKHCJIOTAX

(MHAK) na npou3sBozacTBo Mosioka (I7IM), noxnepsxanue (I1/]), onpenencHubple 10 (HaKTOPHATLHOW MOICITH

Amuno nm, no, nm, nm+no, nm, no, nm+no,

KHUCJIOTBI r/nt r/n 2 n+n, rin % Obnm n0, %0Bnd %O0bnm+no r/xkrM 2 r/xr®’® r/krCB
Juzun 130 50 178 7,8 6,24 7,3 3,7 0,41 8,0
MeTuoHuH 42 16 59 2,6 2,0 2,4 1,2 0,14 2,6
ApruHun 81 38 119 4.9 4.8 4.9 2,3 0,31 5,3
Tuctuaun 42 20 610 2,6 2,5 2,5 1,2 0,16 2,7
W3oneinun 95 43 138 5,8 5,4 5,7 2,7 0,35 6,2
Jeiun 175 73 248 10,7 9,1 10,2 5,0 0,60 11,1
dennnananuy 98 54 151 59 6,8 6,2 2,8 0,44 6,8
Tpeonun 74 60 134 4.5 7,6 5,9 2,1 0,50 6,0
Tpunrogan 25 14 38 1,5 1,7 1,6 0,7 0,11 1,7
Banun 112 64 174 6,7 8,1 7,14 3,2 0,53 7,8
OB, r 1645 794 2440 47,01 6,6 109,4

Hamoit monoka 35«kr/n, oomee konmmyectso O0enka 1104r

JKupas macca xopossl 600kr, oOMeHnHas macca 121,2xr

r/kr MoJji0Kka ¢ comepkanneM 31,51 Oenka
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O0cyxaeHue pe3yJbTaToB

Hcnone3yss OonblIoW HAay4yHBIH MaTepual, ONyOJMKOBAaHHBIM B
JUTEpaType, W Marepuaibl COOCTBEHHBIX HWCCIEAOBaHMM, pa3paboTanu ¢
NOMOIIbI0  (PAaKTOPUAILHOIO  METOJa  BapUAHT  MOJIENU  OINpeAeIICHHUS
NOTPEOHOCTH JAKTUPYIOIMMX KOPOB B HE3aMEHHUMBIX aMHUHOKHCIOTax. Ha
npuMepe HauOoliee JUMHUTHPYIOUIUX AaMHUHOKHCIOT JIM3MHA W METHOHHHA
ornpezeneHa MOTpeOHOCTh Ha MPOM3BOACTBO O€NKa MOJIOKA M IMOJAJEp)KaHUE B
nporieHTax ot oomennoro Oenka (OB), coorBerctBenno 7,28 u 2,4 %, uto
uaeHTnyHo mokasarensm 7,2 u 2,4 % no NRC-2001 [33]u mpyrux aBTOpoB
[49], monyuenHbIx Ha 6a3e dose-respons@ozeneii. [loTpeOHOCTh B THCTHIUHE,
KOTOPBIN TaKK€ OTHOCAT K JIMMUTHPYIOLIUM aMUHOKHUCIIOTaM, coctaBuia 2,5 %
Ob, T.e. O6mu3ko k manHbM 2,4 u 2,7 % Ob, nomydeHHBIM B JApPYTrUX
uccnenoBanusix [49,74]. Takas cXOOUMOCTh PE3yJIbTaTOB CBUACTEIBCTBYET O
TOM, YTO TpeJjlaraéMblii BapuaHT (PAKTOPUAIBHOW MOJEIHU  SIBISETCS
JIOCTaTOYHO JACHCTBEHHBIM. BO-BTOPBIX, ompeneneHne HOPM MOTPEOHOCTH B
HE3aMEHUMBIX aMUHOKHUCIOTaX HEe TpeOyeT OOoJNbIIMX 3aTpaT Ha IMPOBEACHHE
MHOT'OYHMCIICHHBIX HCCIICIOBaHMUM, UMEIOIMX MecTo B dOSe-reSponsKoensx.
Cnengyer OTMETWUTH, YTO TpHBs3Ka HOpM amuHOKucior kK OB He woryr
YIOBJIETBOPATh TPU MAHMUIYJIUPOBAHUM pa3HBIM COJAEpKaHUMEM Oelka B
parmonax. JIjisi mpakTHYeCKOTo MPUMEHEHHS! PYKOBOJICTB 110 aMUHOKHUCIIOTHOMY
NUTAHUIO KOPOB HAa TOBapHO-MOJIOYHBIX (epmax, TpeOyrTCs HOPMBHI,
BBIDOKEHHbIE B a0COJNIOTHBIX KOJMYECTBAX AMHUHOKHCIOT Ha EIUHUILY
MPOIYKIIMU U TIOJIEPIKAHKE, KaK ATO HMEET MECTO JJII HOPMUPOBAHUS SHEPTHH
Oelika, MUHEpAJOB W . Ha OXHUAAEMYI0 U IUTaHUpyeMyro mpoaykuuio. Ilo
JaHHOW MOJIEJM ONpeesieHa MOTPEOHOCTh HAa CYTOYHBIM HAIOM MOJOKa U
nojiepkanue, r/a; Ha OuocuHTe3 1 Kr MoJIoKa, T/KT; Ha MOAIepiKaHue, /x>
MeTabOJMYECKOM KUBOW Macchl kopoB, Ha CB panmona, r/kr (tadmuna 5). 3to
HOBBIE  IIOKa3aTeld, COOTBETCTBYIOIIME TPEOOBAHUAM  MPAKTUYECKOTO

KHUBOTHOBOJICTBA. CJICILYCT OTMCTUTL 3aMCTHBLIC pa3jIMdvsia B 1'[0Tpe6HOCTI/I Ha
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OPOAYKIMIO MOJIOKa U TMOAJEpKaHUE HWHAMBUAYAJTbHBIX aMHUHOKHCIOT.
Hanpumep, notpeOHOCTh TM3MHA, METUOHUHA, JieiuHa B % Ob Ha mpoaykiuio
MOJIOKA BBIIIE, YEM Ha MOAJIepkKaHue, a MOTPEOHOCTh (DeHHIIaaHuHA, TPEOHUHA,
TpunTodaHa U BajuHA, HAOOOPOT, HAa MOJJEP>KAHKUE BBILIE, YEM HA MPOAYKIIMIO
MOJIOKa. DTO OOBSICHSETCS BBICOKMM COJACPKAHWEM OSTHUX AaMUHOKHCIOT B
KHUIIEYHBIX u30isITax. lloTpeOHOCTL B OOMEHHBIX AaMUHOKHCIOTAaX Ha
MIPOU3BOJICTBO O€Ka MOJIOKA OYEHb OJM3KO COOTBETCTBYET aMHUHOKHCIOTHOMY
poUIII0 MOJIOYHOTO OelKa.
BriBoabI

1. [IlIpomeneHHBIE WCCIECNOBAHUS 1O OMPEACICHUIO TOTPEOHOCTH
JAKTUPYIOIIMX KOPOB B HE3aMEHHUMBIX AMUHOKUCIOTaX C MCIOJIb30BAHUEM
peaiaraeMoro Bapuanta B (hakKTOpUaIbHOW MOJIENH, TTOKA3aJId JICHCTBEHHOCTh
3TOH Mojenu. AOCONIOTHAs MOTPEOHOCTh A MOJydyeHuss 35 K MOJoKa 3a
cyrku (1102,5r yrcroro mojouHoro 0Oejka) OT KOpoBbl KnBOi Macchl 600 Kr.
coctasuio OJI-177,7r, OM-59,0r, Beipakennas %00b, cooTBercTBeHHO, 7,281
2,42%0b, uyto Omu3ko coBmamaer ¢ Hopmamu 1o wmoxensm NRC-2001,
pacuMTaHHBIX 1O pe3yjibTaTaM OTBETHOM peakliuu KOpOB Ha 03y
nocTpyOIIOBOr0 MH(Y3UpPOBAHUS PACTBOPOB JM3MHA M MeTHOHMHA. Ha 0Gasze
JAHHOM  MOJENM CHAENaHO OmNpelesieHue TMOTPEeOHOCTH B OCTAIbHBIX
HE3aMEHUMBIX aMUHOKHCIIOTAX.

2. Jlnsg npuMeHEeHHsT HOPM B TMPAKTUKE MOJIOYHOI'O >KMBOTHOBOJCTBA
npejiaraeM Jienath pacdeThl cyrouHod mnotpedbHoctn Ob, OJI m OM Ha
OXKHJIaeMYI0 W TUIAHUPYEMYIO MPOAYKIIMIO MOJIOKAa IO HOpPMaMm 3aTpaT Ha
MOJIOKO, PaBHBIM COOTBETCTBEHHO, T/kr moisioka: Ob-47, OJI-3,7, OM-1,2; no
3aTpaTaM Ha  TOJJEpIKaHHE (F/KFO'7E): Ob-6,6, O0OJI-0,41, OM-0,14.
[Ipenmaraempie  HOPMBI  TPEOYIOT BCECTOPOHHEH OIICHKM B  HAyYHBIX
UCCJIEIOBAHUSIX U MTPAKTHUKE.

3. HeoOxomuMbl wWccraeAoBaHWS IO COBEPIICHCTBOBAHUIO MOJETH U

nporHo3upoBanuio ooMeHHsIx HAK mo cienyronum HampaBieHUsIM:
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- oOMeH aMHHOKHCIIOT B OpPraHW3ME KOPOB, OMpEACNieHHuEe MX 3aTpar Ha
No/Iep )KaHNe TUIIEBAPUTEIIBHOTO TPaKTa, TKAHEW W OPraHOB M YTOYHEHUE HA
3TOH OCHOBE KOA((UIIMEHTOB WCIOIH30BAHUS AMHUHOKHCIOT Ha MPOIYKIHIO
MOJIOKA ¥ MOIep KaHue;

- OompenereHUe JTUMUTHUPYIOIMNX HE3aMEHUMBIX aMHHOKHCIOT H WX
MIOCJIEIOBATEIHLHOCTH B pallMOHAX JIAKTHUPYIOIIMX KOPOB 10 30HaM CTpPaHBI;

- pa3paboTKka  HWAeadbHBIX IO  AMHUHOKHUCIOTHOMY  MPOQUITIO
HU3KOOEJKOBBIX pAIlMOHOB KaK 3a CUeT KOPPEKTUPOBKH HATYpaIbHBIX
KOMIIOHEHTOB, TaK W 3a CYET HCIOJb30BAaHUS MPENapaToB aMHHOKHUCIIOT,
3alUIEHHBIX OT pacmaaa B pyOIle, MOBBIMIAs TeM caMbiM 3(PGEKTHBHOCTH
UCTIONIb30BaHUsl Oelka W CHW)Kas 3aTpaThl Ha TIPOU3BOJACTBO MOJIOKA U
3arpsi3HEHUE OKPY>KaIOIIEH Cpebl;

- pa3paboTKa MPOCTHIX AIEKTPOHHBIX MPOTPAMM, TOCTYIMHBIX B YCIOBHUSIX
IPOM3BOJICTBA, JIsl pacueTa MOTPEOHOCTH M MPOTHO3UPOBAHNE 00ECTIEYCHHOCTH
parmoHa He3aMEHUMbBIMUA aMUHOKHUCIIOTaMH.

OcBoeHne MeTogaMH OaJTaHCHPOBAHHSA PAIMOHOB MO HE3aMEHUMBIM
AMHUHOKHCIIOTaM OyJeT CIOCOOCTBOBAaTh HKOHOMHU OEIKOBBIX KOpPMOB,
MOBBIIICHUIO TPOAYKTUBHOCTH KOPOB W JKOHOMUYECKOW 3(PHEKTHBHOCTH

OoTpaciii MOJIOYHOT'O JKUBOTHOBOACTBA.
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