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OPTIMIZATION OF THE EQUIPMENT CHOICE
FOR A PRIMARY MILK PROCESSING LINE

Reducing labor costs per unit of livestock production is unthinkable without the rational use of equipment for the
mechanization of the primary processing of milk at a livestock enterprise, while ensuring optimal production
management, improving the quality and reducing the cost of products. These requirements can be successfully done

© KutyH A. B., Ilepenus B. U., Kpynenus I1. 0., ®unaror B. I'., [lyoens U. B., 2022
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with the appropriate improvement of production processes during their development by more complete replacement of
human labor by machine.

The primary processing of milk includes the following technological operations: cleaning milk, cooling, storage,
and in some cases also separation and pasteurization. The article describes the method of technological calculations of
the primary milk processing line on the farm. The relationship between the capacity of the milk primary processing line
and the design parameters of such equipment as a centrifugal milk purifier, separator and pasteurizer is considered.

Key words: milk purification; milk cooling; centrifugal cleaner; separator; pasteurizer; heat exchanger.

Fig. 1. Ref.: 6 titles.

BBenenue. [IpennpusTusi )KUBOTHOBOJAYECKOTO KOMILIEKCA MPECTABISAIOT COOO0H CIIOKHYIO
CUCTEMY, COCTOSIIIYIO 3 COBOKYITHOCTH B3aUMOCBSI3aHHBIX 3JIEMEHTOB — JIOTHCTUYECKUX 3BCHBEB,
MEXTy KOTOPBIMH yCTAHOBJICHBI (DYHKIIMOHAJIBLHBIC CBS3M M OTHOIICHHS. /[0 HEaBHETO BPEeMCHH
MIPOU3BOJUTENN KUBOTHOBOIUYECKOM MPOTYKIMU HE MPHUAABAIN CEPbE3HOI0 3HAUEHUS CO3/IaHUIO
CHEIMAILHBIX CUCTEM, IMO3BOJISIFOIIMX ONTUMU3UPOBATH YIIPABICHUE MaTEPHATLHBIMK TIOTOKAMH Ha
npennpusTir. CUCTEMBI pacrpeesieHus], Kak MPaBUiIo, He TUIAHUPOBAINACH, & CUCTEMA YIIPaBJICHUS
mporieccaMu TOBapOABMIKEHUS Obl1a cadoi [1].

B cBsi3u ¢ 3THM pa3paboTKa CTpATErMYecKOro U TaKTUYECKOro MIaHHUPOBAHUS TEXHOJIOTHYE-
CKUX IPOIIECCOB HA YKMBOTHOBOIYECKOM MPEANPHUATHH IOJDKHA COUueTaTh B ceO€ MCIOIB30BaHUE
COBPEMEHHBIX ()OPM OpraHM3alMU MPOU3BOJCTBA U TPeOOBAaHMHDPPEKTUBHOTO KOHTPOJIS 3a IBU-
YKEHUEM MPOU3BOJCTBEHHBIX MOTOKOB [2].

Matepuanbl U MeTOABI HcciefoBaHusA. [lomyueHue B YEI0BHUIX XO3UCTB MOJIOKAa HAUBBIC-
IIETO COpTa SABJSIETCS OJHUM U3 HanOoJee BaXKHBIX YCIOBUNA POCTa PEHTA0CIBHOCTH €T0 TIPOU3BO/I-
ctBa. OTCIOla MOHATHO, HACKOJBKO BakHA TEpBUYHasi 00pabOTKa M OXJIAXKIECHHE MOJIOKa B yC-
JIOBUSIX XO3SIUCTB [3].

B ocHOBY paboThl MO OpraHu3aluy MOTOYHON MEXAaHW3UPOBAHHOW TEXHOJOTHU JIOJIKHBI OBITh
MOJIOKCHBI ONITUMAJIBHBIC BAapUAHTBI NCPCHEKTHBHBIX, TCKYHIUX W OINCPATHUBHBIX CXCM TCXHOJIO-
THYECKOTO TIpoliecca MepBUIHON 00pabOTKM MOJIOKA:

Pe3yabTaThl Hcc/iei0BaHusL U X o0cy:xkaenue. [lepuunas oO0paboTka MOJIOKa BKIIIOYAET
B ce0sl cieayioue TeXHOJIOTMYEeCKHUE OMepanui: OYHCTKa MOJIOKa OT MEXaHMYECKUX MPHUMECEH,
OXJIAKJECHHUE, XPaHEHUE, a B OT/ICbHBIX CITyyasixX €Il CEeNapupoBaHue U nmacrepusanus [4].
OO611ee KOMMYECTBO MOJIOKA, MOAJIeXkKaIee TEPBUYHOM 00pabOTKe B TEUCHUE TO/1a, OTPEIeIs-
eTcst o popmyiie
Mron = yroz[HK 4

rae Yion — CPEAHErOMOBOM Y0 MOJIOKA HA OJIHY KOPOBY, KT
[, —<TorojoBse KOPOB HA (hepMme.
MakcManbHbINA CyTOYHBIA Y10 MOJIOKA

_ MrouKrKCK
ot 365
rie Ki — ko3 duumeHT, yyuThIBaOmuii T010BYI0 HEPAaBHOMEPHOCTH IPOM3BOICTBA MOJIOKA;

Ko — K03 PHUIMEHT, yIUTHIBAIOMINN CYXOCTOWHOCTH KOPOB.
MakcumanbHBIA Pa30BbIN yI0H (32 OJIHY JOUKY)

— McyTKc

pas . ’
lﬂ

M

rae K. — ko3(h(UIUEHT CyTOUYHON HEpaBHOMEPHOCTH MTPOU3BOICTBA MOJIOKA;
iy — YHCIO JOCK 3a JICHb.
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MuHuMaIbHas TPOITYCKHAS CIIOCOOHOCTH (KT / C) JIMHUYM NePBUYHON 00pabOTKH MOJIOKA, MC-
noJib3yeMas B JajbHelIeM Juis moadopa ee o00pyJOBaHUS MO MPOU3BOAUTEIBHOCTH, OMpEAEs-
€TCsl U3 COOTHOIIECHUS

rae T, — IomycTuMoe BpeMsi Ha 00paboTKy pa3oBoOro yaos, C.

[TepBas omeparius mocie JOMKU — OYMCTKA MOJOKa. J[1s Hanbosee TOHKOM OYMCTKH MOJIOKA
MOCJIe JOCHUSI TPUMEHSIOT IIEHTPOOCKHBIE MOJIOKOOYHCTUTEINN, B KOTOPHIX B TOJIE IIEHTPOOCIKHBIX
CHWJI TUIOTHBIE BKITIOUCHHSI CMEMIAIOTCA K Tiepud)eprn Bparmaronierocs 6apadana (4acTora BpamieHus —
nopsanaka 8 000 06 / muH), a 6osee Jerkue BHITECHSIOTCSA K OCH BpalieHus. OUnL{eHHOe MOJIOKO 32
CYeT MOCTYIUICHUS B 6apabaH CBEXET0 MOJIOKA MOJHUMACTCS K HAIOPHOMY JTUCKY, depe3 KOTOPBIH
BBIBOJUTCS U3 Oapabana.

[TponyckHy0 CIIOCOOHOCTBH LIEHTPOOEIKHOIO MOJOKOOYUCTUTENS (KT /4€) ONPENEIAIOT 10 3a-
BUCUMOCTH [3]

— 2 2 2 prp P
QM.O - pMZTRmin 0‘)porrBO drp Ccosa,
n
¢ Py — IUIOTHOCTD IEIBHOTO MOJIOKA, KT / M’;
Z;  — YHCJIO TapeJIOK OYMCTHTENIbLHOTO Oapabana, TiT.;
Rmin — MUHHUMAIBHBIN palyC TapeiKu, M;
®por — YTJIOBast CKOPOCTh BpaleHus 6apadana, paj,/ c;
By — paccrosiHue Mexay Tapeiakamu OapabaHa, M;
dp — CpeaHMil SKBUBAJICHTHBIN TUaMeETP TPAEBPIX 4acTHL, M;
Prp — IJIOTHOCTb I'PSI3EBBIX YACTHUIL, KT /M ;
Pui  — IUIOTHOCTH TLIA3MBI MOJIOKA, KT / M ;
p — Ko3hPUIMEHT TMHAMUYEEKOM BA3KOCTH MOJIoKa, [1a - c;
0. — YTOJ HakJIOHa 00pa3yIoNIeil TapEIIKH, pal.

KonuyectBo 1eHTpOOEKHBIX MOJIOKOOYHCTUTENECH BHIOMPAIOT B 3aBHCHUMOCTH OT YacOBOM
IIPOU3BOUTEIIBHOCTH TOTOYHOW JIMHUYE

9

n, ., .
© O,

JlnmutenbHOCTh HEMPEPBIBHON pabOThI cenmapaTopa-OuyUCTUTENS JOJKHA 00ecednuTh 00paboT-
Ky MOJIOKa B TeUCHHE BpeMeHHU foeHus T, 6e3 pa30opku cemnaparopa:

rpp p

T, —=——"
M. 0 >
CrpQM.o
3.
rane Vy, = 00BbeM rps3eBoro npocTpaHcTBa OapabaHa, M';
Crp — MAcCOBasi OIS IPSI3EBBIX YACTHII (CerIapaTopHoii cims) B Monoke, Cp = (0,3...0,6) - 107

B tom ciiyuae, ecnu Ty o > T, B TEXHOJIOTHYECKYIO TUHUIO YCTaHABIUBAIOT JOMOJIHUTEIbHbBIE
MarucTpaibHble (PUIBTPHI, YMEHBIIAIOIINE 3arPA3HEHHOCTh MOJIOKA, MOCTYIAOMIErO B IIEHTPOOEK-
HbIA OYUCTUTEIb.

Ha HeKoTOphIX MOJIOUHO-TOBAapHBIX (hepMax, a TaKKe Ha MPEeANPHUATHIX MOJIOYHON MPOMBIIII-
JICHHOCTH OCYIIECTBIISIIOT MepepadOTKy MOJIOKa, MpelyCMaTPUBAIOIIYIO pa3[eieHHe MOJIOKa Ha
CIIMBKH M 00paT cenapupoBaHHEM Ha MEXaHUYECKUX MEHTPU(Yrax B IMOJIE HEHTPOOCIKHBIX CHIL.
[Ipu sTOM GoOJiee TUIOTHBIE COCTABIISIIONINE CMECH — OO0E3KUPEHHOE MOJIOKO (00par) — mepeme-
IaroTes K nepudepun Bpallaromerocs poropa, 0oiee Jerkiue — CIUBKA — BBITECHAIOTCS K €To
HEHTPY (pUCYHOK 1).
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Paznenenne Monoka Ha CIMBKH M 00paT OCYIIECT-
BIIICTCS B CIMBKOOTIEIUTEIIFHOM OapabaHe, COCTOSIIEM
W3 TIaKeTa pa3JeIUTEIbHBIX TapeloK. Tapenku UMEroT Co-
OCHBIC OTBEPCTHS, B PE3yJIbTaTe UEro B IMakeTe o0pasy-
€TCsl TPU BEPTUKAIBHBIX KaHaia JJsl MPOoXoJa MOJIoKa. 3a-
30p MEXAY COCEAHHUMHU TapelikaMu B MAKETe COCTaBIISCT
nopsiaka 0,35...0,50 mm.

[Ipon3BOAUTENHHOCTh TApPEIBYATOrO  CEmapaTopa
(kr / ¢) Ans BBIACTEHUS CIMBOK M3 MOJIOKA OMPEAEIIsIeTCs
o ¢opmye [3]

max

chn = pMZT tg a(Rz - Rriin )0)]2)0lei %ncena

1€ Rmax, Rmin — OOJBIIHI U MEHBILINIA PAIIyChl TAPEIIKH, M;

du — JMaMEeTp >KUPOBOTO IIAPUKA, M;
P — TUIOTHOCTH KHPOBOTO IIapUKa, M;
Neen — KIIJ cenmaparopa, Neen = 0,5...0,7. 1 —< [OHO; 2 — pmakeT Tapenok; 3 — Ta-

B unteppaie temneparyp ¢ = 40...50 °C, ucnonpzy- PETKOAEPHATEND, 4 — TpyOka nornnas-
KOBOW kamepbl; 5 — ranka; 6 — BUHT pe-

EMbIX TIPH CEMApHPOBAHMM MOJIOKA, JACHCTBYET 3aBHCH:  rvounomii UPHOCT CAMBOK, 7 — pas-

MocTh (P, —P,,)/ n=2900¢, ¢ ydaeToM KOTOpO#H Ipoms- JenvTenbHas Taperka; 8 — ynnoTHUTENb
BOJUTEIBHOCTh TapENbuaTOro CemapaTropa MOXKET ObITh

3aHCAHA B CIEYIOMEM BHIE: PucyHok 1. — Cxema pa6oTbl 6apabaHa

cenapartopa-cnuBkooTaenuTens

Quen =2900p, 2, tgl( R3y, —R2, ) 00F, don.

[IpeneOperas noTepsiMU NIPU CETTAPHUPOBAHNH, KOJMUYECTBO CIMBOK, MOJTyYaEMbIX U3 IIEILHOTO
MOJIOKa, OTIPEACIIAIOT 1o (popmyiie

G =M (}KM—}KO)/(}KC—}KO),

c pa3

rae XK, Ko, K. — coneprkanue &Kupa B MOJIOKE, 00paTe U CITUBKAaX COOTBETCTBEHHO, %o.
BpeMmst HempephIBHO# padOTHI cemapaTopa MKy pa3dopkamu ero O0apabaHa B IENAX yaa-
JICHUS TPA3EBbIX OTMOKEHUI paccuuThIBaeTCs 1o hopmysie

_ VP

Tcen - .
Crchen

Jns uckimroueHus: cuTyalui, CocoOCTBYIOIMX BOZHUKHOBEHHIO 3MU300THH, MOJIOKO MOJBEp-
raioT nacrepuzauuu. [Iponecc nacrtepuzanum xapakTepusyercs IByMsl IapaMeTpamMu: TEMIIEpaTypout
MOJIOKa M IPOJIOJKUTEIBHOCTBIO €10 00paboTKU. Beiienstor Tpu pexumMa nactepusanuy Mojoka [5S]:

1) mmurensubrii (LTLT — Low Temperature Long Time) — HarpeB Mos0Ka 10 TeMIIEpaTyphl
63 °C ¢ nocnenyoIe BbIIEPKKON TP 3TOU Temneparype B TeueHue 30 MuH;

2) xparkoBpemenHbii (HTST — High Temperature Short Time) — HarpeB Mosioka 10 TEM-
nepatypsl 72...75 °C u Bbiaepxka B TeueHue 15...20 c;

3) MrHOBEHHBII — HArpeB MoJIoKa A0 TemriepaTypsl 85...90 °C ¢ BeIaep KOt 110 2 C.

Ha monokonepepabaThiBaOmuX MpeIIpUsATHIX HCIONB3YIOT 00OpyaoBaHue, paboTaroliee
B pPEeKUMax JUIMTEIILHON UM KPaTKOBPEMEHHOM macTepu3anuu. PexuM MrHOBEHHOU IacTepu3alun
BBITECHEH C MPOW3BOJICTBA Oosiee (P (PEKTUBHON yIbTpanacTepu3anueil Win yJIbTPaBEICOKOTEMITE-
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paTypHOif 00pabOTKOH, MpeyCMaTPUBAIOIICH HarpeB MoJIoKa 10 Temrepatypsl 135...140 °C u BbI-
JepKKoM B Teuenue 2...4 ¢ [5].

[TacTepusaTtopsl MOJIOKa JUIsl TEJST, UCHOJIb3yEMbIE B HACTOSIIEE BpeMs Ha >KHBOTHOBOJYE-
cKUX (pepMax U KOMILIEKCAX, pabOTalOT MPEUMYIIECTBEHHO B PEKUME JITUTENIbHOM MacTepu3aliu.
[1Io KOHCTPYKTUBHOMY MCIIOJIHEHHIO TaKHE MacTepU3aTOPbl MOTYT OBITh CTAllMOHAPHBIMU U IEpe-
IBUKHBIMU. [lepenBukHbIE MACTEpU3aTOPhI, TAKKE HA3bIBAEMbIE «MOJOYHBIC TaKCH», MPEACTaB-
JSI0T c000# eMKOCTh, CMOHTHPOBAHHYIO Ha TPEX- MM YETHIPEXKOJIECHOM Iaccu. «MoJOYHOE TaK-
cr» 00ecreurnBaeT MacTepU3aLMIO U MOCIEAYIOIee OXIaXKICHHE MOJIOKa, TPAHCIIOPTUPOBAHUE €TI0
B KUBOTHOBOJUYECKOE MOMEUICHUE U JO3MPOBAHHYIO pazjady TessATaM IPH IIOMOIIM Hacoca C MH-
TaHUEM OT aKKyMYJIATOPHOH OaTapeu.

EMKOCTh yCTaHOBKM Ui JJIMTENBbHOM MAacTEPU3aLMU MOJIOKA IpPEJCTaBiIseT CO00M BaHHY
C JIBOMHBIMHM CTEHKAMM W3 HEp)KaBEIOIIEeH cTanu, o0pa3ylolMMH BOJSHYIO pyOalliky HarpeBa Win
oxJaxJaeHus. B npoiiecce BBIMOTHEHHS TEXHOJIOTHYECKOTO MPOLIecca BaHHA 3aMIOJHAETCS MOJIOKOM.
3areM MEXCTEHHOE MPOCTPAHCTBO 3aIOJIHAETCS BOAOHM J0 ypOBHS MEpEeTuBHOMTpYOLI. Bona, mo-
JorpeBaeMasi TpyOuaThIMU 3JIEKTPOHArpeBaTEIbHBIMU JJIEMEHTAMH, 33 CUeT TEeIlooOMeHa depes
CTEHKH BHYTPEHHEro KOpIyca HarpeBaeT Moyoko. Jlns obecrieueHUs] paBHOMEPHOTO HarpeBa Mo-
JIOKO B BaHHE TIEPEMEITNBACTCS] MEIIAIKOMN.

TemuoBas MomHOCTh nactepusaropa (BT) 3aBHCHUT OT BEeAMUYMHBL [IOBEPXHOCTH €r0 HarpeBa
F, xoapduuuenra temronepenaun K, u cpenHeil norapuMuUUeCKon pazHOCTH TeMmepaTtyp Af,
MEX]ly BOJIOH B pyOalike HarpeBa u MOJIOKOM B BaHHE MacCTepU3aIHH:

®nacT = FKTAtcp’
rie F — 1uiomaab MOBEpXHOCTH TEIIoNepeaud MexXay pyOarikoil HarpeBa M BaHHOW macTe-
2
pu3anuu, M*;
K. — xoddduupent terwtonepenaun, Bt / (M3 °C);
Aty — cpenHss norapu@MuUecKas pasHOCTh-TEMIIEPAaTyp MEXIy BOJOH B pyOalike Harpesa

Y MOJIOKOM B BaHHe nactepuzanu, °Cy

JlJis1 0JTHOTO ¥ TOTO € MacTepu3aTopasBEIMYHHA TEIIOBOM MOIIHOCTH ® _ MOXET Baphu-

nact
POBaThCs B LIMPOKUX HpeziesiaX B 3aBUCMMOCTH OT TEMIIEPATypHOro peskumMa 00paboTKH MOJIOKa.
Pacxon anexkrpuueckoi sHEPTUM(KBT - 1) Ha mactepu3anuio onpeaessoT mno Gopmyine

_ M}ch (tl'laCT B tHaq)

nacT 3’ 6 . 106nnaCT

b

rae M, — KoJWYSCTBO MOJIOKA, MMOJJICKAIIETO MaCTePU3AIINH, KT
Ccy  — YJCHBHAs TEIUIOEMKOCTh MoJjioka, Ik / (xr - °C);
fnacr —— TEMIIEpaTypa MacTepusaiuu Mojoka, °C;
Lw — HayalibHasi TeMIepaTypa MoJioka, °C;
Nnaed. — TemutoBol KIIJ[ macrepuzaropa.

B nensix cokparienus pacxoia SHEPTUU U YMEHbBILIEHUS Pa3MEPOB MaCTEPU3AIIMOHHO-0XIIaIH-
TEJbHOUN ammapaTyphl UCMONIB3YIOT MapaUIeTbHOE COCIMHEHUE HECKOIBKUX MacTepU3aTOPOB U pe-
reHepaTUBHBIE TeII000MeHHUKH. Hanbosblnee pacnpocTpaHeHue B CENIbCKOXO3SICTBEHHOM IPO-
HU3BOJACTBC MOJYUYMWIN 3aKPBITBIC TNIACTUHYATBIC HPOTOYHBIC TGHHOOGMCHHHKI/I C MPOTUBOTOYHBIM
JBUKCHHEM HarpeBaeMoU M OXJIaXkKIaeMOi cpes.

Pabouyro moBepXHOCTh PEreHEPATHBHOTO TEIUIOOOMEHHOTO ariapara OnpeIeistoT o Gopmyre

M c E

o M~ per

e = L)

rne Eper — K0d3(duLMEeHT pereHepaimu;
fper — TEMIIEpPATypa pereHepupOBaHHOIO MOJIOKa, °C.
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3naueHue kod(puIrenTa pereHepanun onpeaesseTcs COOTHOIICHHEM

macT Ha4y

B nepBom npuOnxkeHny TemnepaTypa pereHepupOBaHHOT'O MOJIOKa PacCUUTBIBAETCS 10 (hopmyJie

ZLper = (1 - Eper )(tHaCT - tHEl‘I ) -

[ToTo4yHO-TEXHONIOTUYECKAsl JTMHUS MTEPBUYHON 00pabOTKM MOJIOKA J0JKHA OTBEYATh ClEy-
IOIUM YCIIOBHSIM:

— coJiep)KaHUuEe MEXaHWYEeCKUX MPUMECEl B MOJIOKE JOJKHO COOTBETCTBOBATH | crenenu 4u-
CTOTBHI MOJIOKA [6];

— B TeueHue 1...2 4 mociie JOWKHA MOJIOKO JOJDKHO OBITh OXJIaXaeHo no4...6 °C.

Bri6paB o6opynoBaHue 11 TOTOYHOM TEXHOJIOTUYECKON JTMHUM HEPBUIHON 00pabOTKH MO-
JIOKa, MPOBOJIAT SHEPTrETUUECKUN pacuyeT MOJOYHOM.

OO01mas ycTaHOBIIEHHAs] MOIITHOCTh OOOPYIOBAHMS M OCBEHICHUsINB MOJIOYHOMN OIMpEAeIseTCs
CJIEIYIOIUM 00pa3oM:

n
N06LL( = ZNOQ. +NOCB’

i=1

rie N, — YCTaHOBJEHHAs MOLIHOCTB i-r0 000PYI0BAHKST B MOJIOYHOM, KBT;

Nocs — YCTaHOBJIEHHAsI MOIIIHOCTh OCBEILEHMs, KBT.
YcTaHoBIEHHAS MOIITHOCTEL OCBEIIECHUS

NOCB B qOCBS'
TA€ (ocs — YJACTbHAs BEIMYMHA/OCBEIEHHs omelienus, Bt / M2;
S — IIIOMIAh MOJIOYHOH, M2; ONPEACISIETCA MPOU3BEICHUEM TUIOMIAAN Sy, 3aHUMAEMOMN

obopynoBaHuem; Ha Kod(urmeHT 3amaca Ks = 3...5.
OO0t pacxo[ 3JIEKTPOIHEPTHH 32 CYTKH PACCUUTHIBACTCS 110 POpMyIie

ocB?

W06LLI = Z N06‘» T06[ + NOCBT

i=l1

rac T064 —— HPOAOJDKHUTEIILHOCTD pa6OTBI I-TO O60py,Z[OBaHI/I${ MOJ'IOLIHOI\/'I, 9,

Tocs | — TPOIOIKUTEIBHOCTD HCTIOJIB30BAHUS OCBEILICHUS, Y.

Lipu paccMoTpeHMM HECKOJIBKUX BApPUAHTOB KOMIUICKTALIMM TEXHOJOTMYECKON JMHUU MEp-
BUYHON QOpabOTKM MOJIOKA 3HAYEHHE CYTOYHOTO pacxoja 3JIeKTPUUYECKOM sHepruu Woyey UCIIOINb-
3yeTCsl B KQUECTBE BCIOMOTATENBHOTO IMOKA3aTEelIsl, XapaKTEPHU3YIOIIEr0 YHEPro3aTpaThl MO COOT-
BETCTBYIOILIEMY BAPUAHTY.

3akiarouenue. [lonyyeHne NoNIOXUTENBHOTO 3(Pdekra 0T CI0KHOM MPOU3BOJICTBEHHOM LENH
B JKMBOTHOBOJICTBE BO3MOKHO TPH BHEIPEHUH MOTOYHOIO MPOU3BOACTBA. [IpH KOMILJIEKTOBAaHUU TEX-
HOJIOTMYECKOM JIMHUM MEPBUYHON 0OpabOTKU MOJIOKA CIIEYET YUUTHIBATh CyTOUYHBIH 00bEM MpOus3-
BOJICTBa MOJIOKa M PEXHM €ro OTIIPaBKH ¢ (epMbl Ha mepepadaThiBatoliee npeanpusTie. | maBHon
3a7iayel ONTUMH3ALUU TEXHOJIOTHUECKOM JIMHUU NEPBUYHOM 00pabOTKN MOJIOKa Ha (epMme sIBIIseTCs
oI00p KOMILIEKTa MAaIllMH U 000PY0BaHUS, PACIIONIOKEHHBIX B MOPAJIKE MOCIEA0BATENLHOCTH BbI-
MOJTHEHUSI TEXHOJIOTMYECKUX Onepanuii ¢ HeoOXOAUMON MPOU3BOIUTENBHOCTBIO.
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