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Annomauus. T1pu TpaHCIOPTHPOBAHUH M NEPBUYHOI 00pabOTKE B MOJIOYHBIX JIMHUSX JOHIBHBIX YCTAHOBOK
MOJIOKO TO/IBEpraeTcsi CHIBHBIM THIPOMEXaHUYECKUM BO3IEHCTBUSM C 00pa3oBaHMEM MEHBL. YPOBEHb BO3-
JIEHCTBUS HA TUCIIEPCHBINA COCTAB MOJIOYHOTO KHPA 3aBHCUT OT MHOTHX (DaKTOPOB, B YaCTHOCTH OT peXHMa
IBIDKEHHS TTOTOKA MOJIOKA, KOH(DUTYpAIIMH U COCTOSIHUS ITOBEPXHOCTH KOMMYHHKALUH, TIPOJODKUTEITHHOCTH
TpaHcnoptupoBanus. [Ipu 5TOM XapakTepeH HeYCTaHOBHBIIHMICS PEXUM ABWKEHHS MOTOKa MOJIOKa ¢ 0OJb-
IIMMH MTHOBEHHBIMH 3HaYE€HHSMH CKOPOCTEH U YCKOPEHHH, CBUACTEIbCTBYIOLUIHI O TypOyIIEHTHOM XapaKTe-
pe TedeHus. HeoOXonumMo OTMETHTH TIPH 3TOM OOJBIIYI0 HACHIIIEHHOCTH MOJIOKA BO3AYIIHBIMHE ITy3BIPEKaMH,
KOTOpPBIE, B CBOIO 0Yepe/ib, CIOCOOCTBYIOT JeCTa0MIIN3aIINH )KUPOBOH (ha3bl MOJIOKA, 00pa30BaAHHIO MACIISTHBIX
KOoHrnomeparoB. [Ipomecc o0pa3oBaHMs MAacisHBIX KOHIJIOMEPAaTOB XOPOIIO OOBACHAETCS (PU3NKO-
XUMH4ecKo ((poTanroHHON) Teopueit MacinooOpa3oBanust. CTeneHb THAPOMEXaHUIECKOTO BO3/ICHCTBUS Ha
JKHPOBYIO a3y MOJOKa B 3aBHCHMOCTH OT CKOPOCTH H TIPOIOJDKHTEIFHOCTH TPAHCIOPTHUPOBAHUS MOXKET
OBITH OOBSICHEH C TIO3UIMU THAPOJIMHAMIYECKON Teopun MaciooOpa3oBanus Kyka — AceiikiHa, B OCHOBY KO-
TOPOU TOJIOXKEHA PellIarolas poJib CermapupyeMoro 3dppexta MUKPOBUXPEH, 00pa3yIoNuxcs B TYpOYJICHTHOM
MOTOKe MoJIoKa. [Ipy IBIYKEHUH MOJIOKa MEHSETCS ero TeMIIepaTypa, BI3KOCTh U INIOTHOCTh, OT KOTOPBIX 3a-
BUCUT 3 (HEKTUBHOCTD CEMapUPYIOIIEro BO3ACHCTBHS BUXPS U BIMSHUE LIEPOXOBATOCTH HA OTPBIB MOTOKA H
o0pazoBaHre MUKPOIHKIOHOB. Pe3ynbpTaThl HCCIIEIOBAHUS MOKA3alH, YTO CyMMAapHBIH cemapupyrommi d¢-
(exT BUXpell OyIeT MOBBIIIATHCS C TOBBHIICHHEM BPEMEHH TPAaHCIIOPTHPOBAHMS MOJIOKA, TaK KaK UIATEIb-
HOCTh JICHCTBHS CeNapupyromero 3¢ ¢exra, Kak U BpeMsl CYIIECTBOBAHHS BUXPEH, MPSIMO MPOMOPLHOHATBHA
BPEMEHH TPAaHCIIOPTUPOBaHHMs. [Ipy TpaHCIOPTHPOBKE MOJIOKA CO CKOpOCThIO 2,0 M/c JecTabuan3anus Kupo-
BBIX YACTHUI] CTATHCTHYECKH JOCTOBEPHO MPOHUCXOIUT TIPH MPONOIDKUTEIFHOCTH TPAHCIIOPTUPOBKH OoJiee 15 ¢
u pocturaet 20% npu NpoIoKUTEIBLHOCTH TPAaHCIOPTUPOBKH 60 c.
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PaBIMUECKOE CONPOTUBIICHHE
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Abstract. During transportation and initial processing in milking lines, milk is subjected to strong
hydromechanical forces, resulting in foam formation. The degree of impact on the particle size distribution of
milk fat depends on many factors, including the milk flow pattern, the configuration and surface condition of
the lines, and the duration of transportation. Milk flow is typically unsteady, with high instantaneous velocities
and accelerations, indicating turbulent flow. It is also important to note the high saturation of milk with air
bubbles, which in turn contribute to the destabilization of the milk's fat phase and the formation of oil
agglomerates. The formation of oil agglomerates is well explained by the physicochemical (flotation) theory of
oil formation. The degree of hydromechanical impact on the fat phase of milk, depending on the speed and
duration of transportation, can be explained by the Cook-Aseikin hydrodynamic theory of butter formation,
which is based on the crucial role of the separating effect of microvortices formed in the turbulent flow of
milk. As milk moves, its temperature, viscosity, and density change, which determine the effectiveness of the
vortex's separating action and the influence of roughness on flow separation and microcyclone formation. The
study's results showed that the overall separating effect of vortices increases with increasing milk
transportation time, since the duration of the separating effect, like the lifetime of the vortices, is directly
proportional to the transportation time. When transporting milk at a speed of 2.0 m/s, destabilization of fat
particles statistically significantly occurs with a transportation time of more than 15 seconds and reaches 20%
with a transportation time of 60 seconds.

Keywords: flotation, oil formation theory, laminar and turbulent flows, velocity, acceleration, boundary layer,
temperature, kinematic and dynamic viscosity, density, hydraulic resistance
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Beenenne. Monoko B mpoliecce ero TpaHc- B mpomecce TpaHCTIOPTHPOBKH  MOJIOKO-
NOPTUPOBAHUS M MNEPBUYHON OOpabOTKM MOJA-  BO3MyIIHAs CMECh MOJABEPracTCs MEXAHUIECKMM
BEpPracTrcsi CHUJIbHBIM THAPOMCXAaHUYCCKHMM BO3- ynapam ¢ O6pa30BaHI/ICM newel. B pe3yJbTaTe
HefIVCTBHﬂM YpoBeHb BO3JICHCTBHS HA JMCHEPC- MIPOUCXOUT JECTAOMIN3AIMS KUPOBOH (ha3bl
HBIIl COCTAB MOJIOYHOTO JKMPA 3aBHCHT OT MHO-  yooka, YTO NPOABJISETC OOPAa3OBAHHEM Mac-

rux (pakTopoB, B YACTHOCTH OT PEXUMa JIBHKE-
HUSl TIOTOKAa MOJIOKA, KOH(UIYpaluu U COCTOS-
HUSl TIOBEPXHOCTH KOMMYHUKAITUH, ITPOIOIIKH-
TEJIFHOCTH TPAHCTIOPTHPOBAHMS.

[Ipu sTOM XapakTepeH HEYCTaHOBUBILUICS
PEKUM JBIDKCHHS MOTOKA MOJIOKA C OOJIBIINMHU
MTHOBEHHBIMH 3HAUEHUSIMH CKOPOCTEH M YCKO-
peHuii, CBHIETENbCTBYIONMl 0 TypOytenTHom  OKA3PIBAIOT CYIIECTBEHHOE BIMSHHME HA JKHPO-

xapakTepe Teuenns. Heobxommmo otmernts mpn BYTO Pasy Moroxka.

5TOM OOJIBIIYI HACBIIEHHOCTh MOJIOKA BO3- Henn uccneopanusi — onpesiesieHne crene-
JYITHBIMH TTy3bIPEKAMH. HU BJIMSIHMS THAPOMEXAHMYECKUX (DaKTOPOB Ha
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JSIHBIX KOHIJIOMepaToB. Takum o0pa3oM, pexu-
Mbl TE€UYEHHUs] MOJIOKA B 3BEHBSAX MOTOYHOU TEX-
HOJIOTMYECKON MOJIOYHON JIMHUM TPAHCIIOPTUPO-
BaHUs U OXJIAX/ICHUS] MOJIOKA B JIOMJIbHBIX yCTa-
HOBKax MNpU TPAaHCIIOPTHPOBAHUU €r0 IO MpH-
(epMCKOMY TpPaHCHOPTHOMY MOJIOKOIIPOBOY
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KHUPOBYIO (ha3y MOJIOKA IPU €ro TPAHCIIOPTHPO-
BaHMHM W TIEPBUYHON 00paboTKe Ha mpudepm-
CKUX MOJIOYHBIX JIMHUSX.

Marepuanbl, MeTobl U 00BEKTHI HCCIe10-
BaHus. [Iporecc oOpa3oBaHMsT MaCISIHBIX KOHT-
JIOMEpaToB  Xopomo oObsicHieTcs  (U3UKO-
XUMHUYECKON ((IO0TallMOHHOM) Teopueil macio-
o0Opa3oBaHus, peIIOKEHHON B padote [1, 2], n
IMPUMCHUTCIIbHO K MOJIOYHBIM JIMHHUAM JOWJIb-
HBIX YCT@HOBOK (10 MOJIOKOMPHUEMHHKA) TMO-
po6HO paccMoTpeH B paboTtax [3-5].

[Tpu ABMKEHUH MOJIOKA Yepe3 3BEHbsI MOJIOY-
HOW JIMHHUHK, a TaKKe 4epe3 NOBOPOTHI U CTHIKH

TPAHCTIOPTHOTO MOJIOKOIIPOBOZIa  O0pa3yroTCs
Typ6y.IIeHTHBIe TEUCHUSA CO 3HAYUTCIbHBIMU
CKOPOCTSIMU U YCKOPEHMSMH, IIPU KOTOPBIX Ha
YKHPOBBIC IMIAPHKH MOJIOKA OKa3bIBAIOT BIISHHE
TaKhe THpOMEXaHH4YecKue (aKTOphl, KaK yCHU-
JIVSL CIBUTA M IIEHTPOOEIKHBIE CUJIBI.

HUccrienoBanve BIUSHUS THAPOMEXaHTICCKUX
(akTOpOB Ha KHUPOBYIO (ha3y MOJIOKA TMPH pa3-
JIMYHBIX CKOPOCTAX, TEMIICpATypaxX M BPEMCHU
9BaKyalluy M300pakeHO Ha PUCYHKE 1, rme co-
nepxxanue xupa 17=100% coOTBETCTBYET HUCXO/I-
HOMY CBIPOMY MOJIOKY, IIOJIy4€HHOMY IIpU py4Y-
HOM JIOCHHH.
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PucyHok 1. XapakTepHCTUKH BIUSHUS THAPOMEXaHUIECKUX (haKTOPOB Ha KHPOBYIO (hazy MOJIOKa
NP Pa3HbIX CKOPOCTAX DBAKyaIllMHd U €ro TEMIICPaTyphl
Figure 1. Characteristics of the influence of hydromechanical factors on the fat phase of milk
at different evacuation rates and its temperature

VYCTaHOBIEHO, YTO TPOIECC O0pa30BaHUS
KOHTJIOMEPAaTOB HAYMHAETCSI B TYpOyJECHTHOH
obacT TPU  CKOPOCTH  TPAHCIIOPTUPOBAHUS
6 M/C 1 3aBHCHUT OT BPEMCHHU BO3JICHCTBUSL.

Crernenb THAPOMEXaHUYECKOTO BO3JCHCTBUS
Ha JKUPOBYIO (a3zy MOJOKa B 3aBHCUMOCTH OT
CKOPOCTH W TIPOJOJDKUTEIHHOCTH TPAHCIIOPTH-
pPOBaHUSI MOXKET OBITh OOBSCHEH C MMO3UIUN TH]I-
POIMHAMUYECKON TEOPHUHM  MAacioo0pa3oBaHUs
Kyka — Aceiikuna [6], B OCHOBY KOTOpOM 1moJ0-
JKE€Ha pelraromas posib cenapupyemoro sddekra
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MHKPO-BUXpeH, 00pa3yronuxcsi B TypOyJIeHTHOM
MOTOKE MOJIOKA.

Takum 00pazoM, KMPOBBIE HIAPUKU MOJIOKA
3aXBaThIBAIOTCS] BUXPSIMU U JIBUTAIOTCS K UX OCH,
nomnajast B ycjaoBHsl, CIIOCOOCTBYIOIINE UX CTOJIK-
HOBEHHMIO U crieruieHnto. OueBHIHO, TOMUMO TO-
CTYNaTEIbHOTO JIBW)KEHHMS K OCH JKHPOBBIE IIIa-
PHKH COBEpILIAIOT M OTHOCUTENIHLHOE JIBH)KEHHE B
CJIOSIX, PACIOJIOKEHHBIX HAa PAa3HOM PACCTOSIHUM
oT ocu BUXps. [Ipu 3TOM KHpOBBIE MIAPUKU CO-
BEpLIAIOT BPAIaTEIbHOE JIBIKEHUE, 00YCIIOBIU-
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Basi MOBBIIICHHBIN Pa3pyIIUTENbHBINA dPPEKT Ha
000JI0UKY KUPOBBIX IAPUKOB.

[Ipu paccMoTpeHnMu mpolecca OCaKICHUS
KHUPOBOM YaCTHIIBI MOKHO TPEANOJIOKHUTh, YTO
BUXPU (IIMKJIOHBI) OTPBIBAIOTCSI OT TIOTPAHUIHOTO
ClIOsl TOTOKa MoJioka. Ha OCHOBaHMM JaHHBIX,
MIpEJICTaBICHHBIX B padotax [3, 6, 7, 9], Bpems
nepeMeIIeHHs )KUPOBOM YacCTUIIBI C YKBHBAJICHT-
HBIM PaJycoM I, B IIEHTP BUXPS U BpeMs o0pa-
30BaHMsl MacCJITHOTO KOHIJIOMepara pacCUuThIBa-
€M U3 BBIPAKCHUSL:

u

oc 2
2 A 2 é/Un,w
oL ( 16v j

@)

20e

Upy — CKOPOCTh MOJIOKA Ha IpaHUIIE MOTOKa,
M/c;

V — KUHEMaTu4ecKasl CHja BHYTPEHHEro Tpe-
HUS (BSI3KOCTB), M/c;

{4 — TMHAMHYECKasi CUjIa BHYTPEHHEr0 TPEHUs
(BSI3KOCTB ), KT/M"C;

I, — SKBUBAJICHTHBIN PaJuyC XHPOBOH 4acTH-
1B, M;

Ap — pa3HOCTh IUIOTHOCTEH IUIa3Mbl U JKUpa
MOJIOKa, Kr/M3;

¢ — ruapaBnuueckuil KOO(QOUIMEHT TPEHHUS.

W3 Beipaxenus (1) BUIHO, YTO yBETHUYCHHUE
CKOPOCTH TIOTOKa TNPHBOJUT K YMEHBIICHHIO
BPEMEHU OCAXJICHUS Toe, UYTO, B CBOIO OUepellb,
BBI3bIBAET YBEIWYEHHE Pa3MEpOB >KHPOBBIX IIIa-
PHKOB.

WccnenoBanus moka3blBaloT, YTO CyMMapHbIN
cernapupyromuii d3pQext Buxpeir OyaeT MOBbI-
IIaThCS C MOBBIIIEHHNEM BPEMEHU TPAHCIOPTHPO-
BaHUsI MOJIOKA, TaK KaK JUIMTEbHOCTb JEHCTBUS
cenapupytomiero 3pdekra, Kak 1 BpeMs CyLIecT-
BOBaHMsI BUXPEH, NPSMO MPONOPIHOHAIBHA Bpe-
MEHHU TPaHCHIOPTUPOBAHHUSA Tp. [7]. Bpems cyie-
CTBOBaHMs cenapupytomiero pdekra 7., ¢ yue-
TOM PE3YJIbTaTOB, MOJYYEHHBIX aBTOpaMu [2, 7],
HAaXOMM M3 BBIPAKEHHS:

@)

Tes ~ kca Timps

20e

K, — KOO UIHEHT HPONOPLUHOHATEHOCTH,
YUYUTBHIBAIOILUI 4acTOTY IOSIBICHUSA U BPEMS Cy-
IIECTBOBAHUS BUXPEH.

HccenenoBanns mOKasbIBarOT, YTO BPEMs OCa-
JKIACHUA U1 4aCTUL| Pa3sHBIX pa3MEPHBIX KIACCOB
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Oyner paznmmuno [4, 7]. Tloatomy 3a 3amaHHOE
BpeMsl TPaHCIIOPTHPOBAHUS OJHH YaCTHLLI YC-
ICIOT NCPEMECTUTHCA K LECHTPY BUXPs, a APYTIUC
HeT. C yBeIMUYEHHEM BPEMEHH TPaHCIIOPTHPOBA-
HUS YHCIO PasMEPHBIX KJIACCOB, IIOABEPIHYB-
HIMXCs cenapaiyy, OyJIeT MOBBIIIATECS, U CyM-
MapHbIii 00BEM JKupa, TMEpelIeaniero B Macis-
HBIN KOHTJIOMEPAT, MOYKHO HAWTH U3 BEIPAKECHHUS:

m -1
Vo/c = z kca "Tmp ~ Toi (kca “Top ~ Vo +
i=1
2
+ kca “Tmp ~ Toi )niri Vi’ (3)
20e
. 3.
Vi — 00b€eM 3KapOBOU YaCTHIIBI, M*;
I — pagryc )KUPOBOM YaCTHIIBL, M;
N — KOJIMYECTBO JKUPOBBIX YaCTHIIL.
Bripaxenue
(kca “Tmp ~ Toci + kc'a “Tmp ~ Toci )
- @
o Tmp ~ Toci

ABJIAETCS KOI(P(PUIMEHTOM, ONpeesIOIM COo-
OTHOLIEHHE  MEXAy  [POJODKMTEIbHOCTHIO
TPaHCIIOPTUPOBAHMS U BpEMEHEM, KOTOpoe HeoO-
XOIUMO Uil OCAKICHHUS >KUPOBOW YACTHIBI Toc.
Ilpu ompernencHun 3HaueHHs K., HEOOXOIHUMO
MIPeIBAPUTENHHO OTIPENETUTh U3 BhIpaxkeHust (1)
BPEMSI Toc, 3@ KOTOPOE JKMUPOBAsi YaCTUIA C HKBHU-
BAJICHTHBIM PAJyCcOM I, IEPEMECTUTCS K LICHTPY
BUXDs1, HO NPEABAPUTEIHEHO HEOOXOMMO OTIpeie-
JUTH KO3(GHULMEHT TMAPABINIECKOT0 TPeHus ¢, a
MIOTOM CKOPOCTb MOJIOKA Dy;; HA TPAHULIE TIOTOKA Y
CTeHKH MojokorpoBoza. Koaddurmenr ruapas-
JIMYECKOTO TPEHUsI MPH TypOYyJIEHTHOM pEXUME
HaxOoMM 13 BeipaxkeHust brasuyca [9, 10]:

_ 03164 _0,3164
Re”® i/u(wd ’

14

¢ ()

20e

Dy — CKOpPOCTb MOJIOKA Ha TpaHULE MOTOKa,
m/c;

d — AuaMeTp MOJIOKOMPOBOAA, M.

CKOpoCTh MOJIOKa Ha TpaHUIE MOTOKa OIpe-
JiensieM 13 BblpaxeHus [7]:

v, =39 .. (6)
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Takum oOpa3om, perniasi BeipaskeHue (3) 0THO-
cutenbHO K., u yuuthiBas, uto K., MOXeT uUMeTh

TONBKO 3HaueHwue K, = 0, MONTYYHM:

()

PesyabTarel  ucciaenoBanus. Pe3ynbraThl
UCCIIEZIOBAHUS  MOATBEPIWIM  MPAaBOMOYHOCTD
OCHOBHBIX BBIBOJIOB «THUAPOJHMHAMUYECKOI» TH-
NOTE3bl Ipolecca JecTaOMIIN3alui  KUPOBBIX
YaCcTHIl B MOJIOKE TIPU €r0 IBWKEHHH B MOJIOY-
HBIX JIMHUSX (epM.

JKupoBble mIapukd MOJOKa B I0J€ 3pEHMs
MHKpOCKOIIa TIPpH TPAaHCIOPTUPOBAHUU €ro CO
ckopocthio 0,22 u 0,5 M/C COOTBETCTBEHHO Ha
paccrostaue 10 500 m 1000 M u300paxkeHsl Ha
pUCYHKE 2, a NpHU TPAHCHIOPTHPOBAHUHU Ha pac-
crossare a0 100 m (npu ckopoctsax 0,22, 0,5 u
2,0 m/c) — Ha pucyHke 3.

Ke> = Toc / Tap.
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Pucynox 2. X)KupoBsle 11apuKy MOJIOKa B I10J1€
3peHusl MUKpOCcKoIa 1py yBesnundeHuu B 600 pa3
IIPpH TPAHCIIOPTUPOBAHNU HA PACCTOAHHUC!

a— 500 m co ckopoctsio 0,22 m/c; b — 1000 m
co ckopocthio 0,5 M/c
Figure 2. Milk fat globules in the field of view of
a microscope at a magnification of 600 times during
transportation over a distance of:

a—500 m at a speed of 0.22 m/s; b — 1000 m
at a speed of 0.5 m/s
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Pucynok 3. ’Kuposble mapuku MOJIOKa B MOJIE
3peHHst MUKPOCKOTIa Ipy yBennueHuu B 600 pa3
MPU TPAHCIIOPTUPOBAHUH Ha paccTosiaue 10 100 m
€O CKOpOCThIO: @ — 0,22 m/c; b — 0,5 m/c; ¢ — 2,0 m/c
Figure 3. Milk fat globules in the field of view of
a microscope at a magnification of 600 times during
transportation over a distance of up to 100 m at
a speed of: a—0.22 m/s; b — 0.5 m/s; ¢ — 2.0 m/s

PeSy.]'IBTaTI)I HCCJIICA0OBAHUSA BJIUAHUA CKOPO-
CTH M BPEMEHH TPAaHCIIOPTUPOBAHMS HA JIECTa-
6I/IJ'II/I?>aIII/IIO JKUPOBBIX 4YaCTHIl MOJIOKa Ipea-
CTaBIICHBI HAa PUCYHKE 4.

AHanm3 XapakTepUCTHUK, MPEACTABICHHBIX Ha
pHCYHKE 4, TIOKa3bIBACT, YTO MPU JIBIKCHUH MO-
JIOKa B MOJIOYHBIX JIMHUAX AOWIBHBIX YCTAHOBOK
co ckopocthio 0,22 u 0,5 M/C ¥ POAOIKUTEb-
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HOCTBIO 710 30 MUHYT CTEIEHb JIeCTaOUIN3aIuN
YKHPOBBIX YaCTHIl CTATHCTHYECKU HEIOCTOBEpPHA.
B mporecce TpaHCIOPTHPOBKH MOJIOKA CO CKO-
pocthio 2,0 M/c AecTabMiM3anus >KUPOBBIX Yac-

THUIL] HpOI/ICXO}:[I/IT CTaTUCTUYCCKHU J:[OCTOBepHO
MPpU  TPOJOIHKUTEIIEHOCTH  TPAHCIIOPTHPOBKH
Tmp>15 ¢ 1 moctrraer 20% npu Tmp=60 c.
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PI/ICYHOK 4. XapaKTepI/ICTI/IKI/I HN3MCHCHHUA Z[eCTa6I/IJ'H/I33LII/II/I JKUPOBBIX YaCTUII TP ABHXKCHUH MOJIOKA
B MOJIOUHBIX JJMHUSX TOWIBHBIX YCTAaHOBOK Ha paccrosHue: @ — 500 M co ckopoctsio 0,22 m/c u 1000 m
co ckopoctbio 0,5 M/c; b — 100 M co ckopocteio 2,0 M/c; ¢ — 100 M co ckopocteio 0,22 m/c u 0,5 M/c
Figure 4. Characteristics of changes in the destabilization of fat particles during the movement of milk
in milking lines of milking installations at a distance of: a — 500 m at a speed of 0.22 m/s and 1000 m
at a speed of 0.5 m/s; b — 100 m at a speed of 2.0 m/s; ¢ — 100 m at a speed of 0.22 m/s and 0.5 m/s
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arpapHoro yuusepcurera uMm. B. M. Kokosa

BeiBoabl. 1. YCTaHOBIIEHO, YTO UINTEND-
HOCTh TPAHCIOPTHUPOBAHUS MOJIOKA BIUSET HA
YBEJIMYCHUE CYMMApHOTO CEMapHpyomero 3¢-
¢dexra BUXpeH, TaK KaK JJIUTSIBHOCTh TCHCTBUS
cemnapupyromero 3¢dekTa, Kak U JJIUTETHLHOCTD

2. B mporecce TpaHCIOPTUPOBKH MOJIOKA CO
ckopocThio 2,0 M/c necTabmimM3amnus KUPOBBIX
YaCTHUI] MPOUCXOIUT CTATUCTHUYECKH JTOCTOBEP-
HO TIPH MIPOAOJDKUTEIBHOCTH TPAHCIIOPTHPOBKH
Tmp>15 ¢ m mocturaer 20% npu tmp=60 c.
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