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IIponecc MamIMHHOIO JOEHMS SIBIISIETCS KJIFOUEBBIM IIPOLECCOM B TEXHOJIOTMH IPOMBIIIIEHHOIO
IIPOU3BOACTBA MOJIOKA. TOJIBKO B 3TOM IPOLECCe NPOUCXOAUT HENOCPEACTBEHHbIM MEXaHUUECKUI KOH-
TaKT TEXHOJOTMYECKOTO 00OPYIOBaHHS C HEXXHOMN TUIOTHIO )KUBOTHOTO. TONBKO Ha 3TOH CTaluH CTAHO-
BATCSA M3BECTHBIMU ITapaMeTpbl KOHEUHOW POAYKIIMH — MOJIOYHOTO CBHIPBSI, KOTOPBIE HAPSAY C OOITUMU
3aTparaMu MpenonpeneNsoT KodQOUIUEHT yAeTbHbIX 3aTpat. IMEHHO Ha CTaJinu MaIIMHHOTO TOCHUS
0e3 u3MeHeHUs1 OOIIMX 3aTpaT Ha MPOU3BOJICTBO MOJIIOYHOTO CBHIPbSI M TOJIBKO 33 CUET MOBBILMICHUS €ro
KOJIMYECTBA M KA9eCTBa, MOXKHO CYIIECTBEHHO CHU3UTH KOA(P(DUIIMEHT YACTBHBIX 3aTpar.

B 1a6n. 1 mpencraBieHsl OCHOBHBIEC TTapaMETPhI MOJIOYHOT'O CHIPBS, TIOTyYEHHBIE 10 0a30BOH U MO-
JIEPHU3UPOBAHHON TEXHOJIOTUSIM COOTBETCTBEHHO.

Tabnuma 1. [lapameTpbl MOJIOYHOTO CHIPbS

0 Texuomorus
apaMeT
P P GasoBast MOJICPHU3UPOBAHHAS
Vo, T/rox 470 5,65
JKupnocts, % 3,6 4.1
p
0JIs1 MOJIOKA «AKCTpay, % 30 70
p
Jlonst MoJtoka BeICHIEro copTa, %o 50 30
oJ1s1 MoJIoKa 1-ro copra, % 20 -
pta,
Jlonist MacTUTHBIX KOPOB, %o 23 8

B pa6orte [1] Hamu npemsioxkena Gpopmyda st pacyeta kKod3GduiimeHTa yaeabHbIX 3aTpaT, paBHOTO
OTHOILLIEHHIO OOIIMX 3aTpaT Ha | T HOPMAJIM30BAaHHOI'O MPOAYKTA, YUUTHIBAIOIIEIO KaYeCTBEHHBIC U
KOJIMYECTBEHHBIE MapaMeTphl MOJIOKA: YAOH (T/Tof), )KUpHOCTH MoJioka (%), TOIF0 MAaCTUTHBIX KOPOB
B ctaze (%), MO0 MOJIOKa «IKCTpa»  Bhicmero copta (%). PacdeT, BRITOTHEHHBIH TI0 MPEI0KEHHOU
MCTOAHMKE, IIOKA3bIBACT, UTO JaixKe 663 HU3MCHCHUA O6HII/IX TEXHOJIOT'MYCCKHUX 3aTpaT Ha NpCAA0NUIBHOC
COJICp)KaHUE M CaMO MAalllMHHOE JIOCHHUE, TOJIBKO 3a CUET YJyYIIEHUS KOJMYECTBEHHBIX U Ka4eCTBEH-
HBIX ITOKa3aTeJIeH MOJIOYHOTO CHIPhS, YIAeTCS YMEHBITUTH KOG GUIHEHT yAeTbHBIX 3aTpar B 1,85 pa3za.

Takum 00pa3oM, co3aHne TEOPUH, HATIPABICHHOW HA CYIECTBEHHOE MOBBIIIICHHE d3PPEKTHBHOCTH
MallMHHOTO JoeHus (beccTpeccoBoe, KOMPOPTHOE W MOIHOE), SBISCTCS aKTyalbHOH HAay4HO-TEXHH-
yeckol 3amaveit. KoHnenTyanpHast MOJEpHU3AINS [IPOIIECcCa MAITMHHOTO JOSHUS B HACTOSIIIEE BpEeMS
cTajla BO3MOXKHA TOJIbKO OJlarofapsi HOBEWIINM JOCTHKEHUSIM B OOJIACTH MOJIEKYJISIPHON OHOIIOTHH,
TeHEeTUKH, MaTepUAIOBEICHHS U MHPOPMAIIMOHHBIX YIPABISIONIMX CUCTEM. JTa MpodieMa mopooHo
paccMoTpeHa Hamu B paborte [1].

Lens paboTer — pa3zpaboTka TEOPUH MAITUHHOTO JOSHUS MyTeM MOJCIHPOBAHUS M ONMTHMHU3AIHH
npoliecca, HallpaBJIeHHOTO Ha OeccTpeccoBoe, KoM(OPTHOE ¥ MOJTHOE BhIAAMBAHUE JKUBOTHBIX.
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Pa3zpaboTka Teopuu MalIMHHOTO JJOCHUS OCIOXKHSIETCS TEM, YTO M ITapaMeTphl, U (aKTOPHI, XapakK-
TepU3YIOIIUE TPOIeCcC, UMEIOT MPUHIIUITHAILHO Pa3IuIHYI0 Ipupoay (onoxmmudeckue, pu3uko-me-
XaHUUYECKUE M TeXHoJornueckue paxtopsl). s onenku 3pPpekTHBHOCTH MAITMHHOTO AOCHHS B JIaH-
HOH paboTe MPeIOKEHBI 3 MapaMeTpa, XapakTepu3yIOIKe KOIMYECTBO U Ka9eCTBO MOJIOYHOTO CBIPbS,
3I0pPOBBE KMBOTHBIX U MX KOM(OPTHOE COCTOSHWE, a Takke Kod(D(OUIHMEHT yAenbHbIX 3arpat. Jlms
yIIpaBJIeHUS MPOLECCOM BBIOpaHHI 3 (hakTOpa: AaBlIeHHE pa3pekeHus B CTAOMIN3NPOBAHHOM paboyeM
BAKyyMHOM KOHTYp€, BpeMs MpenJIOMJIbHOW CTUMYJISLIMM U TeMIlepaTypa MpeaJoMJIbHOTO coaepKa-
HUS )KUBOTHBIX. HE0OX0IMMO OTMETHTD, YTO B HACTOSILIEE BPEMSI HE CYILIECTBYET AETEPMUHUPOBAHHON
TEOPHH, TIO3BOJISIONIEH YCTAHOBUTH B3aUMOCBSI3b MIPUHSATHIX MTAPaMETPOB U (PaKTOPOB, KOHIIETITYaJIBHO
Pa3IMYAIONINXCS TI0 CBOCH IPHUPOJIE.

B sTOM KOHTEKCTE pa3paboTKa TEOPHH MAIIMHHOTO JOCHUSI HAXOAUTCS B 00J1aCTH CTOXaCTUYECKO-
r'0 MOJICTUPOBAHUS, ITOCKOJIBKY MapaMeTpPhl ONTUMHU3AIMHN HOCSAT CTATUCTUYECKHU CIIyYalHBIA Xapak-
Tep, a BapbrupyeMble (haKTOPhl HMEIOT TPHUHITHITHATILHO Pa3IMIHYI0 IpUpoay [2].

[TapameTpsl onTUMHU3aLUK TOAPOOHO paccCMOTPEHB! HaMU B pabore [1], mo3TOMYy KpaTKO MPOKOM-
MEHTHPYEM HX BBIOOD.

Ilapamemp Y, — 31eKTpoNpPOBOAMMOCTE MOIOKa (CM/M), XapaKTEpHU3yeT HE TOJNBKO KaueCTBO KOHEY-
HOTO TIPOAYKTa (4eM BBITIIE KUPHOCTH MOJIOKA, TEM HIDKE dJIEKTPOITPOBOAMMOCTE), HO M COCTOSTHHE 3/10-
POBBSI OCHOBHOTO «TEXHOJIOTHYECKOTO 00BbEKTa» — KOPOBBI (4eM JydIlle 3JJ0POBbE KOPOBBI, TEM HUIKE
COZIepI)KaHUE COMAaTHUYECKUX KJIETOK H, CIIEA0BATEIBHO, HIKE 3JICKTPOIPOBOIUMOCTD MOJIOKa). MosIoko
HPHEMIIEMOTO Ka4eCcTBa JOJKHO UMeTh Y, < 0,85 Cm/m. IlapameTp Y, MMEIOMIKH 3IEKTPUYECKY IO TPH-
pomy, JeTKO TepeaaeTcs B KOMITBIOTED.

Ilapamemp Y, — CKOPOCTH MOJIOKOOTIAYH, ONPEAEIAETCA KaK OTHOIIEHHE MACCHI MOJIOKA, MOJTY Y€H-
HOTO TIpY JOSHUH, KO BpEMEHH JIOCHHS (KT/MUH). BpeMs ToeHHsI OTCYUTHIBACTCS OT MOMEHTA TOAKITIO-
YEeHHU s KOPOBBI K CTA0MJIN3UPOBAHHOMY paboueMy BaKyyMHOMY KOHTYPY A0 MOMEHTA, KOTrJja CKOpOCTh
MoJioKooTauu OyneT paBHa 0,2 KI/MUH. DTOT mapaMeTp XapaKTepU3yeT CTeNeHb CHHXPOHHU3AINH Bpe-
MEHH MaIlMHHOTO JIOCHUSI CO BpeMEHEM OMOXMMHUYECKOTO JeHCTBUSI TOpMOHa oKcuTolmHa. CKOpocTh
JOCHUSI ISl KOPOB YEPHO-TIECTPON TOPOJIBI 3aBUCUT OT WX (PU3HOIOTHYECKOTO COCTOSHUS, WHINBH-
IyaJbHBIX 0COOEHHOCTEH W JIAKTAIMOHHOTO mepuoaa. OnTuManbHas BeITUYNHA CKOPOCTH HAXOIUTCS
B nnama3one 1,5-2,5 n/muH [3]. Takum 06pa3om, mpu pa3oBOM yI0€ MOJIOKA § KT CO CpeTHeH CKOPOCTHIO
MOJIOKOOT/Ia4H 2 KI/MHH BpeMs aKTHBHOTO JTIOCHHS JOJHKHO COCTaBIATH ~ 4 MuH. Clenyer OTMETHUTb,
4To Y, TaK e, KaK u Y|, IErko mpeodpasyeTcs B SIEKTPHIECKUI CUTHAI [UIS IEPEIaYH B KOMIBIOTED.

Ilapamemp Y, — ynoi Momoka (KI/CyT), KOJIMYECTBEHHO XapaKTEPU3YeT IMOJIHOTY BbIIAWBAHMS,
KOTOpas 3aBUCHT OT JAKTAIIMOHHOTO TMEPHOAa, (PU3HOIOTHYECKOT0 COCTOSHUS W WHAMBHAYaJIbHBIX
0COOEHHOCTEH KUBOTHBIX, OT BPEMEHHU CYTOK, 3()()EKTHBHOCTH KOPMJICHHS U IPYTUX YCIOBHH Mpea-
JousbHOrO conepxkanus. [lonHoe BbIJauBaHue — 3aJ0T MOBBILICHHOW KUPHOCTU MOJIOKA U CTUMYI K
JaJbHEHIIECH aKTUBALUU [IPOLECCA JIAKTALIUH.

CyTouHBIH ya0ii Y3 B 3HAYUTEJILHOM CTENEHU 3aBUCUT OT JIAKTAI[MOHHOT'O MepUo/ia, U MaremMaTuye-
cku onuceiBaeTcst hopmysioit Byna [4], koTopast npuBelieHa HUXKE B (OPME, HECKOJIBKO BHIOM3MEHEH-
HOI aBTOpaMu:

yoy=a | e, 0
lo
rae y(f) — ynoii B mpouecce JaKTaliu, KI/CyT;  — BpeMsl, 0TCYEeT KOTOPOro MPOUCXOANUT C MOMEHTA OTe-
Ja, CyT; @ — TapaMeTp, paBHBIN sl BRIOpaHHOW TpyMIibl KOpoB 63,57 Kr/cyT; b — mapaMeTp KpUBOi
JIAKTAIMY, PABHBIH [U1s1 BBIOpaHHOM rpy bl Kopos 0,3833; £ — BpeMs penakcaluu npouecca JIaKTaluy,
paBHOE 7151 BRIOpaHHOM rpynmsl Kopos 140,9 cyT.

OKcIepuMEeHT POBOAUIH B niepuo] Mexay 46-M u 50-M THSIMU MOCE OTeNa, YTO COOTBETCTBYET
MaKCHMYMY Ha JJaKTallHOHHOH KpuBoM, paBHOH 30,0 Kr/cyT.

Bee tpu mapamerpa (Y, Y, Y,) 3aBucsat ot nenoro psaga GpakTopos, XapaKTepU3yIOUIUX CTEPEOTHIT
MaIIMHHOTO JOEHHUS U HUMEIOUIUX, KaK OblJIO MOKa3aHO BHIIIE, MPUHIUIIHAIBHO PA3IUYHYIO IIPUPOTY.
[TosTOMY IIpH CO3JaHUH TEOPUH MALTMHHOTO JOSHUS BasKHOW 3a7a4eld siBisieTcss 000CHOBaHHBIN BHIOOD
(aKTOpOB, CYILIECTBEHHO BIMIIOIIMX HA MPOLIECC MOJOKOOTAAYH U 310POBbE )KUBOTHBIX.
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Bapbupyemble pakTopbl. X, — naBlIeHUE pa3pekeHHs B CTAOMIM3MPOBAHHOM pabodYeM BaKyyM-
HOM KoHTYpe (k[1a):

‘le:po_pa (2)

rzie p, — atmocdeproe nasnenue, p, = 101,3 klla; p — naBienue B CTaOMIN3UPOBAHHOM paboYeEM BaKy-
YMHOM KOHTYpe, KI]a.

W3BecTHO, yTO AN o0ecneueHus: 0ecCTpeccoBOro KOM(GOPTHOrO MAIIMHHOTO JOCHUS JJISI YEPHO-
MECTPON TOPOABI )KHBOTHBIX, MOJIOYHASA MPOAYKTUBHOCTh KOTOPHIX B CPeIHEM cocTaBisieT 4,7 T/rox,
JIABJICHUE pa3peKeHHsl, MojiepkuBaeMoe ¢ Tounocthio = 0,3 kIla, nenecoodpa3Ho U3MEHSITh B HHTEP-
Basie 42—47 xIla [5]. DTo cTano BO3MOXKHBIM OJiarofaps pa3paboTKe U CO3AaHHI0 CTAOUITU3UPOBAHHOTO
pabodero BakyyMHOT0 KOHTYpa [6], B KOTOPOM CYIIIECTBEHHOE MOBHIIIICHUE CTAOMIIBHOCTH JIABIICHUS B
KOHTYpE JIOCTHUTAETCS 332 CUET HOBBIX IMPUHIIAIIOB MPOCKTUPOBAHMUS, TAKMX KaK CHMMETPHIHOCTb, 3a-
KOJBIIOBAHHOCTH, aBTOHOMHOCTB KaX0Io JOMJIBHOI'O MECTa, HOHHOKOHTypHBIﬁ HeHeHTpaHHSOBaHHLIﬁ
napaMeTPUIeCKU KOHTPOJIb JaBJICHUS U HAJTUYHE WH()OPMAIMOHHOH YIPaBIISIONICH CUCTEMBI.

X, — BpeMsl IIPEIJIONIIBHON CTUMYIISIIMK KOPOBBI (C), COCTOMT U3 JBYX OTPE3KOB BPEMEHH — Bpe-
MEHH TaKTHIBHOW cTuMynsanuu (20 ¢) u BpeMeHU OXHIaHus mpuirycka Moioka (20—40 c), BeIIepKH-
BaeMoOe C TOYHOCTBIO + 2¢. MI3BECTHO, YTO BBIJICJICHUE OKCHUTOLMHA B KPOBb OCYIIECTBIISIETCS Yepe3
~ 60 ¢ mocJie HauajJa TAKTUILHOW CTUMYJISIIUU. BpeMs TAKTUIBLHON CTUMYIISIIUN BKJIFOUAET MACCaX H
Je3nH(MEKINI0 BRIMEHH U COCKOB, PYYHOE CIalBaHKE TEPBhIX CTPyeK MoJoka. [lociie okoHuaHus Bpe-
MEHH TPUITYCKa HEOOXOUMO Ccpa3y e HauMHATh IPOIECC MAITUHHOTO TOCHUS (Ha/IeBaHHUE JOMITBHBIX
CTaKaHOB W MOJAKJIOUCHUE UX K paboueMy BaKyyMHOMY KOHTYDY).

X, — CpelHECYTOYHAs TEMIIEPATypa MPEIOUIBHOIO CONEPKAHUS KOPOB. DTO TEMIEparypa, npu
KOTOPOW MPOUCXOIUT CHHTE3 MOJIOKAa B OpraHM3Me JKMBOTHBIX. CIENyeT OTMETHUTbh, YTO ITO EIHH-
CTBEHHBIN (DaKTOp, KOTOPBIN XapaKTepU3yeT YCIOBUSA TPEAAOMIBHOTO COMAEPKAHUS M KOTOPBIN
Inpu CTaHJAPTHOM PCTIIaMCHTC KOPMJICHHA CYHECTBCHHO BJIMACT HAa MOJIOYHYIO MPOAYKTHBHOCTD.
CyliecTBEeHHOE U3MEHEHHE TEMIIEPATYPhI KaK IMPU OXJIXKJICHUY, TaK U [IPU HArPEBAaHUU BHEIIIHEH cpe-
JIbI, TIPUBOJIAT K CTPECCY W CHUIKEHHIO MPOAYKTUBHOCTH. CpEeqHIO TeMIepaTypy B KOPOBHUKE OTpe-
JIEJISUTH TI0 TIOKa3aHUSM TPeX PTYTHBIX TEPMOMETPOB, yCTAHOBIEHHBIX Ha BbIcOTe 1 M (Z1Ba — 1O TOp-
1aM 3KCHEPUMEHTAJILHOTO OOKca, OMMH — B LeHTpe). MnTepBan BapeupoBanus pakropa X, — ot 0 1o
20 °C, norpemocTts + 0,5 °C.

MeTtoauka M MJaH dKCNEPUMEHTA. DKCIIEPUMEHT NI pa3padOTKH TEOPHUH MAIIMHHOTO JTOCHUS
MIPOBOJIMIIN HA TPYIINIE KOPOB YEPHO-TIECTPOit mopoasl. st aToro u3 craga ¢ odmumM norojosseM 400
KOpOB Oblia oToOpaHa rpymmna u3 10 ros. JXuBoTHbIC MMENN OJIMHAKOBBIC UHIUBHIYaIbHbIC U (PU3HO-
JIOTUYECKUE MapaMeTphl: YeTBEPTHIN JTAKTAIMOHHBIN TIepuo, oTel 15 dheBpasis, MOJIOYHAS TPOAYKTUB-
HOCTBH I10 pe3yJIbTaTaM 3-To JakTaruonHoro nepuona (307 nueil) cocraBnsna 4,6 T/rox (pa3dpoc MeHee
1 %), a sxupHOCTH MOJIOKa 3,6 %.

9KCHCpI/IMeHT MMpOBOAMUIIN Ha Hay'—lHO-HCCJ’IeZ{OBaTeHbCKOﬁ IJIomanake Hay'—IHO-TCXHOHOI‘I/I‘ICCKOFO
nonuroHa «3a3epbe». Bce )KMBOTHBIE COMEPIKATUCH B IKCIIEPUMEHTAIIBEHOM OOKCE OSCIpPUBSI3HO MpHU
CBOOOTHOM JOCTYyIIe K KOpMOBOMY cToiry. KopmileHne u rmoeHue )KUBOTHBIX — BBOMIO. Kopmocmecs —
MOJTHOPAI[MOHHAS, COCTAaB €€ OIpe/elisId HA OCHOBAaHWHU CTaHJAPTHOTO perjaMeHTa KopmieHus [7].
MaiunaHoe JOCHUC OCYHICCTBJIAIN B OTACJIbHOM JONUJIBHOM 3aJI€ C KOJIMYCCTBOM JOUJIBHBIX MECT 1 x8.

OKCIepUMeHTaJIbHAS TPYIIa COCTOsNIa U3 8§ KOpPOB (2 KOPOBBI B pe3epBe) ¢ TpadUKoOM JOCHUS
6% — 14%0— 22%. TlapameTp, XapaKTepu3yIOIIHil 310pOBbe BEIMEHH M KauecTBO Mojoka (Y, — anekTpo-
MIPOBOIMMOCTE), OIIPENEIIsIN Kak cpeaHee 24 myOmeit (8§ KopoB pH TPEeXpa30BOM JOCHUH); TTapaMeTp,
XapaKTEepU3yIOLUIUH CKOPOCTh BbIIauBaHusA (Y, — CKOPOCTh MOJIOKOOTAA4YM), ONMPENENSIN KaK CPEIHEe
24 nyGnel; mapameTp, XapaKTepU3yIOIMN Pa3oBbIe U CyToUHbIE yaou (V) —no 8 my6msam. Kpome Toro,
napaMeTpsl, XapaKTePU3YIOIIe KOJIMYECTBO U Ka4eCTBO MOJIOKA B aBTOMAaTHYECKOM PEKHME, OTIpesie-
JISUTH B TEUSHHE BCETO JTAKTAIIHOHHOTO MEPUO/A.

B Tabnune 2 npuBeacHbl yPOBHU BapbUPOBaHUs ()aKTOPOB B HATYPAIBHBIX (X) 1 HOPMHUPOBAHHBIX
(X) 3nauenusx [§]. B kauecTBe miaHa AKCIIEPUMEHTA B3ST OPTOTOHAIBHBIN IEHTPAIBHBIA KOMIIO3H-
unonnblit miaan (OLKII) ¢ uuciom dakropos k = 3. Yucno onsitos OLIKIT N, = 2% + 1 + 2k, Bennunna
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Tab6numa 2. 3naveHust paKTOPOB M YPOBHH HX BAPLHPOBAHUSA

3uaucris paxropo, = 1, 2, 3 JlaBienue paspsiokeHus B pabodem Bpewms npennonnbHON CTUMYIAIHT Temmneparypa npe;[;[ou:m}loro

BaKyyMHOM KoHType (x ), kIla (x,), ¢ conepskanus (x,), °C

HuxHsst 3Be31Hast Touka

X - 12154 42,00 40,00 0,00

Husxnauii yposenp X = —1 42,44 41,77 1,77

OcnosHoit yposenb X =0 44,50 50,0 10,00

Bepxuwmii yposenb X = +1 46,56 58,23 18,23

Bepxwnss 3Be31Has TOUKA

X = +12154 47,00 60,00 20,00

WHTepBan BappbUpOBaHHUS, 2.06 8.23 8.3

Ax,

DopMyIIbl IEPEBOA HATY- 44,50 x, —50,00 x3-10,00

paibHBIX 3HAYCHUN (aKTO- T 506 2= T 823 3= T 823

POB B HODMHPOBAHHBIE, U ’ ’ ’

obparHo x, =44,50 +2,06X, x,=150,00 + 8,23X) x,=10,00 +8,23X,

k k k
V2N, =2
3BE3JHOTO IIJIeYa O = +, OpTOrOHANU3UPY WU hakTop Ay = F Hns k =3 nomny-
k

yaeM N, = 15, o, = 1,2154, A, = 0, 7303. B Tabu. 2 TaKxe NpUBEICHb HAMMEHOBaHUE (PAKTOPOB, MX pas-
MEpHOCTH M YPOBHHU BapbupoBaHUs. YHCIIO my0iei B KaXKIOM OIBITE 7 = 3.

B 1abn. 3 mpuBeneHs! MIaH SKCIIEPUMEHTA U IKCIICPUMECHTAIbHEIC TAHHBIC, TIOTYyYCHHBIC TIPH HC-
CJIeIOBAaHUH IPOIlecca MAIIMHHOTO TOCHUS.

B pesynbraTe 00paboTKH 3KCIIEPUMEHTANBHBIX JaHHBIX TIOCTPOCHBI YPABHEHUS PETPECCHH:

Y, = 0,421 — 0,026X, — 0,019X, + 0,027X,X, + 0,056~ 0,018X2+ 0,097X2 Cm/m, 3)
Y, =2,200 — 0,058X, — 0,041X, + 0,047X X, + 0,176~ 0,135X 2+ 0,318X2, kr/mun, @)
Y, = 30,08 — 0,548, — 0,397X, + 0,563X X, + 1,179X>— 0,03X2+ 2,045X2 kr/cyr, 5)

OTpaXkaroIl[ie 3aBUCHMOCTh MapaMeTPOB OT BBIOpaHHBIX (akTopoB. Hike mpuBeneHbl GOpMYIIbI, MO
KOTOPBIM PacCUYUTaHbl KO3(DGHUIUCHTHI yPaBHEHUSI PETPECCHH, MX IOBEPUTEIbHBIC WHTEPBAJbI, -
CIIEPCUH BOCIIPOM3BOAMMOCTH M aJIeKBATHOCTH M HX CTemeHH cBOOOmbI, kKputepun CthrogeHTa (7),
@dumepa (F) u Koxpena (G).

Ta6nuua 3. [lnan IKCIIEPUMEHTA U IKCIIEPUMEHTAJIbHbIC TaHHbIC

N j Xy Xy Xy Xy Xy %, S n, 53 % 53

1 -1 —1 -1 42,4 41,8 1,8 0,742 | 0,0020 1,37 | 0,0045 | 24,1 0,212
2 1 -1 -1 46,6 41,8 1,8 0,586 | 0,0008 1,65 0,0038 | 274 0,273
3 -1 1 —1 424 58,2 1,8 0,614 | 0,0016 1,59 | 0,0021 26,8 1,407
4 1 1 -1 46,6 58,2 1,8 0,574 | 0,0028 1,68 0,0015 27,6 2,854
5 -1 -1 1 42,4 41,8 18,2 0,6745 | 0,0058 1,48 | 0,0045 | 25,5 0,736
6 1 —1 1 46,6 41,8 18,2 0,598 | 0,0043 1,62 0,0215 27,1 0,534
7 -1 1 1 42.4 58,2 18,2 0,601 | 0,0015 | 1,625 | 0,0127 27,0 0,340
8 1 1 1 46,6 58,2 18,2 0,625 | 0,0003 | 1,578 | 0,0063 | 26,6 0,210
9 0 0 0 44,5 50,0 10,0 0,460 | 0,0055 | 2,20 | 0,0068 | 30,0 0,150
10 -1,215 0 0 42,0 50,0 10,0 0,506 | 0,0014 1,87 | 0,0093 29,1 1,368
11 1,215 0 0 47,0 50,0 10,0 0,476 | 0,0002 | 2,01 0,0016 29,7 0,398
12 0 -1,215 0 44,5 40,0 10,0 0,487 | 0,0018 1,95 | 0,0020 | 29,5 0,129
13 0 1,215 0 44,5 60,0 10,0 0,470 | 0,0009 | 2,05 0,0159 29,8 1,634
14 0 0 -1,215 44,5 50,0 0,0 0,552 | 0,0013 1,73 0,0206 | 28,1 2,371
15 0 0 1,215 44,5 50,0 20,0 0,552 | 0,0009 1,73 0,0032 | 28,1 0,479
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N, N,

_ k _ Ny _ Ny _
2
EIXOJYJ . ;IerYj ;IXn‘ijYj ;I(er‘xs)yj
bOZJNk—_XSZbrr; br:]Nk—; brS:]Nk ;brr:ij >
2 =1 2 2 2 2
2 Xo; " 2 Xy 2 (X, X)) 2 (X5 =23)
j=1 Jj=l Jj=1 J=1
r<s r<s
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B ypaBuenusix (3)—(5) octaBieHbl TOIBKO 3HAYUMBIE KOOPPHUITUSHTHI PErPECCHH, ISl KOTOPIX BbI-
nosnneH kputepuid Ctoronenta (Ab, < |b |). Bce Tpu ypaBHeHMs aeKBaTHBI 10 KpuTeputo Pumiepa, Tak
kak I/ < F__ . Bce BbIOOPOUHBIE AUCIEPCHH OTHOPOAHBI 1O KpuTepuio Koxpena, Tak kak G < G .
[TapameTpbl, HEOOXOIUMBIE JJISI TPOBEPKH MOJTYUYCHHBIX YPaBHEHHH PErPecCUH HA CTATUCTHYECKOE Ka-
4eCTBO, IPUBE/ICHBI B Ta0II. 4.

TaOnuma 4. Pe3yabTaThl CTATHCTHYECKOH 00pPa0OTKH IKCIEePHMEHTAIBHBIX JAHHBIX

napaMeTp t!(\; 0,95 Ab\) Abr Abrs Abrr stocnp fl;ncnp Sznn ‘f;\,: F‘n F7; 30 G’) GZA 15
Y, 2,042 [ 0,035 | 0,016 [ 0,019 | 0,026 | 0,00207 [ 30 |0,00283 | 8 | 1,365 | 2,334 | 0,188 | 0,335
Y, 2,042 | 0,068 | 0,031 [ 0,037 | 0,050 [ 0,00775 | 30 | 00119 | 8 | 1,534 | 2,334 | 0,185 | 0,335
Y, 20421 0,73 | 033 [ 039 [ 053 | 0873 30 1731 8 | 1,983 [ 2,334 | 0,218 | 0,335

Tak kak Bce TpH MOJTYUYCHHBIX ypaBHEHUS perpeccuu (3)—(5) anekBaTHBI, TO TPOBEICHUE TIPO-
eIy pbl ONITUMHU3AINH — KOPPEKTHO. B kadecTBe HeneBoi GpyHkuuu BeIOpaHo yciosue Y, — min,
npu 2,0 <Y, <2,2 kr/mun, Y, > 30 KI/CyT, 4TO MO3BOJAET HA MPAKTUKE PEANU30BATH PEKUM (u-
3MOJOTMYECKH LIAAAIIET0 MAIMHHOTO JOCHUS (HU3Kas KOHLEHTpaUus COMAaTHYECKHX KIETOK H
MOJTHOE BBIJAWBaHWE, CTUMYJIHPYIONIEe YBEINUEHHE JIAKTAI[MH), & TAKXKe BBHICOKOE KOJWYECTBO U
KadecTBO MOJIOYHOTO CBHIPHS (MaKCHMaJIbHO BO3MOXKHBIH YJOM W MaKCHMaJbHO BO3MOXKHAS KUP-
HOCThH, KOTOpasi B 3HAUYUTEIHHON CTETMEHU OMPENCNISETCS MOCICIHUMHU MOPHUsIMH Moyioka) [1].
AHanu3 MOJIyYeHHBIX YPaBHEHUH MO3BOJISIET CAENATh BBIBOA O TOM, YTO MOJHOE U dQdexTuBHOE
BBIJJAUBaHME TPYIIIBI KOPOB YEPHO-MECTPOIl mopoasl B nepuon 46—50 nHel mocie oTena Mo3Bos-
eT MOJIYYUTh MOJIOKO, KOTOPOE€ XapaKTepU3yeTcss MUHUMYMOM MapaMeTpa JIeKTPOIPOBOIUMOCTH
Y = 0,46 Cm/M. OniTumanbHble 3Ha4eHUs PaKTOPOB, 0OECIICYMBAIOIIME MUHUMYM Y|, paBHBI X| =
44,9 xIla; X, = 51,2 ¢; X; = 9,8 °C, ipu 5TOM CKOPOCTH MOJIOKOOT/Ia4H U CYyTOUHBIN yJI0i COCTABHIIN
Y, =2,2 kr/mun , Y, = 30,9 kr/cyT coorBeTCTBEHHO. CpENHSASA MPOAYKTHBHOCTH KOPOB BHIOPAHHOM
CPYNIBI 32 BeCh JakTanuoHublil nepuof (307 cyTt) cocraBuia 5,65 1/Tox.
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3aBUCUMOCTD DJIEKTPONPOBOAMMOCTH MOJIOKa Y, (@) 1 y10s Y, (6) OT CKOPOCTH MOJIOKOOTAauH Y,

Ha pucynke mpuBeneHbl KOPpEISIMOHHBIE 3aBUCHMOCTH, IMOJYYEHHBIE HA OCHOBE ypaBHEHUU
(3)—(5), oTpakaromue 3aBUCUMOCTb KaueCTBa MOJIOYHOTO ChIPbs M 3710POBbS JKMBOTHBIX Y, a TakxkKe
KOJIMYECTBO MOJIOYHOTO ChIPbs ¥, OT CKOPOCTH MOJIOKOOTAa4H Y,. XOpOILIO BUHO, YTO MUHUMYM Y 1
MakcMMyM Y, JIOCTUTAKOTCS TIPH CKOPOCTH MOJIOKOOTAauu Y, = 2,2 KI/MUH, 00eCeYMBaOIEH BpeMs
pazosoro moerus 10,0 kr/2,2 Kr/MuH = 4,5 MHUH, 4TO COBIIaJIaeT CO BPEMEHEM aKTUBHOTO JICUCTBUS TOP-
MOHA OKCHUTOIIUHA, «BBIKUMAIOIIET0» MOJIOKO U3 aJIbBEOJI B IPOTOKHU U IIUCTEPHY BBIMEHH [3].

B 1abn. 5 npuBeneHsl JaHHBIE ONTUMHU3ALUH IPOLECCa MAIIMHHOTO JOCHHS IPU Pa3IUYHbIX TeM-
nepaTypax IpeAJOUIbHOTO COAEP)KAaHHUS KUBOTHBIX BO BpeMsl MX KOPMIJIEHHS M OTAbIXA, IPH KOTO-
pO¥ MPOUCXOIHUT CHHTE3 MOJIOKa B MOJIOUHOH skene3e. CieayeT oOpaTUTh BHUMAHKE, YTO IPU HU3KUX
1 BBICOKMX TE€MIlepaTypax CYTOUHBIH y/l0M HECKONBKO MaJaeT, HO ¥ IpPHU 3TUX YCIOBUSIX ONTHUMHU3A-
Lus Ipolecca MalllMHHOTO JOCHUS, MaTeMaTHYecKH OnuchiBaeMas ypaBHeHUsIMU (3)—(5), mo3BossieT
ONPENETUTh ONTUMAJIbHBIE 3HAYEHHsT (PAKTOPOB X, M X,, 00ECIEUMBAIOIINX MAKCUMAJIBHO BO3MOXKHBIH
CYTOYHBIN yJOW Y, 1 MakCHMaJbHO BO3ZMOXKHOE KaueCTBO MOJIOYHOTO ChIPbs ¥ 3a CUCT CHHXPOHHU3A-
LMY BPEMEHU JIOEHUS U BPEMEHU aKTUBHOTO JICHCTBUS TOPMOHA OKCUTOIIMHA B OPTaHU3Me KUBOTHBIX.
Hanomuum, 9T0 1O CcymIecTBYIOIIMM HOpMaMm, NpUHATHIM B PecnyOnuke benapych, MonouHoe chIpbe
CYMTAETCS XOPOLIETO KA4ECTBA («IKCTPay, BBICIINH 1 NEPBbIK copT), ecu ¥, < 0,85 Cm/m [9].

[o MonepHU3NPOBAHHON TEXHOJIOTUH OBLIH MOTYYEHBI CISAYIOIINE PE3YIIBTaThL: YII0H 5,65 T/Tom, ®KUp-
HocThb — 4,1 %, 107151 MAaCTUTHBIX KOpoB — 8 %, copTHOCTH Mosioka 70—30—0 % («3KCTpay, BHICIIHIA, IEPBbIH
COPT COOTBETCTBEHHO). JIJ1s1 CpaBHEHUSI: aHAJIOTHYHBIE ITApaMETPhl, MOJIYyUYCHHBIE 10 0a30BON TEXHOJIOTHH,
coctaBuin (cM. Tabm. 1): ymoit — 4,7 1/rox, ®upHOCTH — 3,6 %, IO MACTUTHBIX KOPOB — 23 %, COPTHOCTH
Mooka 30—-50-20 % («3kcTpay, BEICIIN, IEPBbI COPT COOTBETCTBEHHO). PacueT koddduireHTa yaenbHbIX
3aTpar, BBHIIOIHEHHBIN 10 MPEAJIOKEHHON METOMKE, MOKa3all, YT0 KOd(M(GHULIUEHT yACIbHBIX 3aTpaT MOAEp-
HU3UPOBAHHOHN TEXHOJIOTHH TI0 CPaBHEHUIO ¢ 0a30BOii CHMXkKEH B 1,85 pasa, T. €. MpaKTU4eCcKH B 2 pasa.

Tab6numa 5. Pe3yabraThl ONTHMU3ANMH MPOIECCa MAIIHHHOTO J0€HUS

Temrepatypa npeiaouIbHOTrO OnTumanpHOe 3HaYeHHe (hakTopa 3unauenue napamerpa npu ¥, = min
conepxanus, °C x,, klla X,, C Y, Cm/m Y, kr/mun Y, kr/cyT
0 43,1 45,9 0,66 1,50 25,7
5 44,9 51,3 0,47 2,10 29,9
10 44,8 51,0 0,46 2,21 30,0
15 44,7 50,7 0,47 2,09 29,9
20 44,6 50,4 0,54 1,74 28,2

98



[MonyueHHbIE SKCIIEPUMEHTANIBHBIC JaHHBIC, XapaKTepU3yIoIue 3pPEKTHBHOCTh MAIIMHHOTO J0¢-
HHSI, XOPOLIO MOATBEPKIAIOT TEOPETHUECKHUE MOJIOKEHHS aBTOPOB O KOHLENITYaJIbHONH MOJEPHU3ALUN
MAIIMHHOTO JOCHUS, TIOAPOOHO U3JI0KEHHBIC B padoTe [1].

BriBoabI

1. PazpaboTana Teopus MaTiHHOTO JOCHHS, KOTOpas OCHOBAaHA Ha HOBEUIINX PE3yJIbTaTax B 00-
JaCTH MOJIEKYJISIPHOM OMOJNIOTWH, TEHETHKH, HH()OPMAIIMOHHBIX YIPABIISIOMINX CHCTEM, HAyYHO-TEX-
HOJIOTHYECKUX Pa3paboTKax (B MEPBYIO OYepeldb 3a CUET CO3JaHHUsl CTaOMJIM3MPOBAHHOIO pabodero
BaKyyMHOI'O KOHTYpa, O3BOJISAIONIET0 YIPaBIATh JaBJIeHUEM pa3pexkeHus B nuamnazone 42—47 klla c
touHocThio +0,3 klla), n co3gaeT MpeAnoChUIKH ISl MPOSKTUPOBAHUS IOUIIBHOTO 000pYyA0BaHUS HO-
BOTO TOKOJICHU I, TIO3BOJISIIOIIETO PEau30BaTh PEKUM (PU3UOJIOTHUECKH A AIIEr0 KOM(POPTHOTO Ma-
IIMHHOTO JOEHUS.

2. B pe3ynbraTe nccie0BaHUN MOATBEPKICH TE3UC O TOM, YTO MPOLECC MAIIMHHOTO JOCHUS SB-
JIIeTCS KJIFOUEBBIM MPOIIECCOM B TEXHOJOTUU MPOMBIIIJIEHHOT'O TPOU3BOJICTBA MOJIOKA, TaK KaK MO3BO-
aseT paxe 0e3 M3MEHEHMs OOIIMX TEXHOJIOTHYECKHX 3aTpaT Ha MPENJOMIBHOE COIEpKaHHE U CaMo
MAaIIMHHOE JI0€HHE, TOIBKO 32 CUET YIy4YIIeHUs KOJUYECTBEHHBIX M KauyeCTBEHHBIX MOKa3aTeslel Mo-
JIOYHOTO CBHIPBS, CYLIECTBEHHO YMEHBIIUTH KO3()(UIUCHT ylIesIbHBIX 3aTpar. Ha skcriepuMeHTaIbHON
TPYTIIEe KOPOB IMOKa3aHO, YTO KOA(P(HUIINEHT yIENbHBIX 3aTpaT MOACPHU3UPOBAHHON TEXHOJIOTHH CHU-
JKeH I10 CpaBHEHUIO ¢ 0a30Boii B 1,85 pasa.

3. Pa3paborana maTemaTHdeckass MOJETb, B KOTOPOH B KaueCTBE MapaMeTPOB ONTHMU3AIINN BBI-
OpaHbl YHUBEpCaJbHbIEC MOKa3aTesln, d()(HEKTUBHO XapaKTEPU3YIOIIUE CIOKHYIO MPUPOAY Ipolecca
MaIIMHHOIO JIOEHHs ((KUBOTHOE—MAIMHA): IapaMeTp Y, — 3JIeKTpOPOBOAMMOCTE MOJIOKA, XapaKTepH-
3YIOIIUN KaK KauyecTBO MOJIOKa (KUPHOCTb, KOJTMYECTBO COMATUYECKUX KJIETOK), TaK U 3710POBbE JKH-
BOTHBIX (HAJIMYME JJaXKe CyOKIMHMYECKOrO MAaCTUTA); IApaMeTp ¥, — CKOPOCTh MOJIOKOOTIa4uH, TI03BO-
JSIOMUNA CHHXPOHU3MPOBATH BPEMsI MAIIMHHOTO JOEHHUS C BPEMEHEM aKTHBHOTO JIEHCTBUS TOPMOHA
OKCHTOIIWHA B OPraHU3ME )KUBOTHOI0; Y, — CyTOUHbIH yI0U, KOTOPBI XapaKTepu3yeT MPOAYKTUBHOCTD
KUBOTHBIX. B KauecTBe (pakTOPOB, NO3BOJISIIOIIUX YIPABIATH IIPOLECCOM MALIMHHOIO I0OCHUS, BBIOpa-
HbI 3 (h)aKkTOpa: JaBJICHUE PAa3PEKEHUS B CTAOMIM3MPOBAHHOM pabOueM BaKyyMHOM KOHTYpe X, Bpems
IPENIONIIBHON CTUMYJIALMK X, M TEMIIEpATypa MPEIJIOMIBHOIO CONEPKAHUS KUBOTHBIX X, KOHIIETI-
TyaJIbHO Pa3IMYaroONIuXcs Mo CBOeH mpupoae. OnTuMu3amus MoaydeHHOW MaTeMaTHYeCKOM MOJEITH
MAIIMHHOTO JIOCHHUS MO3BOJISET ONPENEeIUTh 3HAYCHUS YNPaBISIOMNX (PAKTOPOB, 00ECIeunBaOLIINX
MaKCHMaJIbHO BO3MOKHOE KOJIMYECTBO M KAaueCTBO MOJIOUHOI'O ChIPbA IPU KOM(pOPTHOM OeccTpecco-
BOM MAaIIMHHOM JIOEHHWH, YTO CTUMYJIMPYET YBEIWYEHHE MPOAYKTHUBHOIO JIOJTOJETHUSA U CHUXKEHHE
yPOBHS 3a00JI€BAEMOCTH MaCTUTOM, BBI3BAHHOI'O KECTKHM TPaBMUPYIOIIUM PEKUMOM JOCHHUSL.

4. B pesynbraTe HCCICIOBAaHUN OBLJIO YCTaHOBJICHO, YTO MOJHOE W 3(P(PEKTUBHOC BbIJIAWBAHUEC
TPyHIbl KOPOB YEPHO-MECTPOil mopoasl B nepuog 46—50 nHeil mocne oresna, MO3BOJISIET Peaan30BaTh
IPOLECC, B KOTOPOM NPH MUHMMAJILHOM 3HAYEHHH TTapaMeTpa 3J1eKTpornposoaumocty ¥, = 0,46 Cm/m,
CKOPOCTh MOJIOKOOT/Ia4M U CYTOYHBIH yjn0i coctapunu Y, = 2,2 kr/mun u Y, = 30,9 kr/cyT coorser-
cTBeHHO. [Ipu 3TOM onTUManbpHbIe 3HaYE€HUs (PAKTOPOB, 0OECIEUUBILNE TAKOW IPOLECC, ObLIN paBHBI
X, =45 klla; X, = 51 ¢; X, = 10 °C. Cpennsis IpogyKTHBHOCTH KOPOB BHIOPAHHOM TPYTIITBI 38 BECh JIaK-
TannoHHBIN niepron (307 cyT) 3a cyeT ONTUMH3AIUN PEKUMa MAIITMHHOTO TOSHUsI ObliIa yBEIMYEHa OT
4,70 1o 5,65 T/Tom.

Tot (akT, 4TO MPU CKOPOCTH MOJIOKOOTAAUHU 2,2 KI/MHUH OJHOBPEMEHHO JOCTUTAIOTCSI MAKCUMAallb-
HO BO3MOKHBIE KOJTHMYECTBEHHBIE U KaYE€CTBEHHBIE ITapaMETPhl MOJIOKA, SIBJISIETCS KOCBEHHBIM JIOKa3a-
TEJIBCTBOM TOT'O, YTO MIPH BHIOPAHHOM CKOPOCTH JOCHHS YaJI0Ch CHHXPOHU3UPOBATH BpeMs Ipolecca
MAIIMHHOI'O JOEHHUS CO BPEMEHEM aKTHBHOI'O JIEMCTBUSA TOPMOHA OKCUTOLMHA B OPraHU3ME )KMBOTHO-
ro. Takoe coBnajzieHrne 00yCIOBICHO TEM, YTO TOJBKO MPH MOJIHOM BBIAAWBAHHU KUBOTHBIX, KOTJa 3a-
OuparoTcs nocjaegHUE MOPIHUH AJbBEOISIPHOTO MOJIOKA, 3a MCKJIFOUEHUEM OCTaTOYHOI'O IIUCTEPHAJIBHO-
r0, yIaeTCsl MOJYyYUTh U MAKCUMAJIbHYIO BEJIMYUHY Y1051 (MAKCUMYM V), 1 MAKCHMAJIbHYIO BEJIUYUHY
KupHOCTH (MuHMMYM Y)). [Ipn ckopocT noenus 2,2 KI/MUH M pa3oBoM ynoe 10 Kr Bpems T0€HHUS CO-
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CTaBJISICT = 4,5 MuH. Takum 06pa30M, MOXKHO MTPEATIOIOXKUTH, YTO BPEM aKTUBHOI'O HCﬁCTBHH TOpMOHAa
OKCHUTOLHMHA, «OTKHUMAKIICT0» aJIbBCOJIAPHOC MOJIOKO B IUCTCPHY BHIMCHHU, TAKXXEC PABHO ~ 4,5 MHH.
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A. N. LEONOV, A. O. KITIKOV

OPTIMIZATION OF MACHINE MILKING PROCESS

Summary

Developed is the theory of machine milking allowing to upgrade machine milking in order to get maximum possible
quantity and quality of milk and increase the productive longevity of animals.



