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BBEOEHWUE

CrenuanbHOCTh MHKEHEPA-TEXHOJI0Ta MOJIOYHON MPOMBIIUICHHO-
CTH CBSI3aHa C YJIOBJICTBOPEHUEM CaMbIX HACYIIHBIX MOTPEOHOCTEH Yeno-
Beka. MOJIOKO M MOJIOYHBIE MPOAYKTHI OTHOCSITCS K Ba)KHEWIIINM, KHU3-
HEHHO HEOOXOJUMBIM MPOAYKTaM MUTAHMS, UCIIOIb3YEMbIM YEJIOBEKOM B
TeUYCHHE HECKOJIbKUX THICSIUYCIICTHH.

CoBpeMeHHOE MPOMBIIIIICHHOE MPOX3BOJACTBO MOJIOYHBIX MPOIYK-
TOB CKJIQJIBACTCS U3 psijia MOCJIEA0BATEIbHBIX TEXHOJIOTHYECKUX Omepa-
U, OCHOBAHHBIX Ha (PU3MYCCKUX, XUMHUUECKUX, MUKPOOMOJIIOTHICCKUX H
JIPYTUX Crnoco0ax IeJeHaNpaBJICeHHOTO BO3JEHCTBUSI Ha MOJIOKO WJIM X
KoMOWHauK. B pe3ynbrare 3TUX BO3IEUCTBUMA B MOJIOKE TIPOUCXOJIAT U3-
MEHEHUSI, KOTOpPbIE B KOHEYHOM WTOIe MPUBOJAT K MOJTYUYECHHUIO TOTO WJIU
WHOTO BHJia MOJIOYHBIX MPOJAYKTOB. B JaHHOM Kypce paccMaTpHBarOTCs
CJICAYIOIIME BOIPOCHI: BO3HUKHOBEHHME OTPACICBOM TEXHOJOTHUHU, POJIb
PYCCKHX YYEHBIX B CO3JJaHMU TE€XHOJIOTMHU, COBPEMEHHOE COCTOSIHUE OT-
paciu, yCJIOBUS TOJY4YEHHS JTOOpPOKAaueCTBEHHOIO0 MOJIOKa Ha Qepme.
CymrHocTh M1 000CHOBAaHHE OCHOBHBIX TEXHOJIOTHYECKHUX OMeparui, Mpu-
MEHSIEMBIX B IMPOU3BOACTBE MOJIOYHBIX MPOYKTOB, MOMKA U 1e3UH(EKITUS
TEXHOJOTHYECKOTO0 00OpY0BaHMS, NMPUMEHEHHUE Taphl W YITAaKOBOYHBIX
MaTepUalioB.

«O01mIast TEXHOJIOTHUS MOJIOYHOM OTpacimy» MPEACTaBISIECT COOOM
OCHOBOIIOJIATAIONTYI0 JUCHUIUIMHY B KOMIUIEKCE CIEeHHATIbHBIX 3HAHUU
TEXHOJIOTUYECKUX ONEepalvii, NPUMEHSEMbIX MPHU MPOU3BOJACTBE MOJIOY-
HBIX TPOJIYKTOB.

[lepeueHb AUCHMIUIMH, YCBOCHHE KOTOPBIX HEOOXOAWUMO IS yC-
BOCHUS TAHHOU JUCIUIIINHEL.

— HEOpraHu4ecKas XUMHus;

— OpraHnyYecKasi XUMusi;

— o0111ast MUKPOOHOIOTHS;

— (M3UKa U XUMUS MOJIOKA.

L]env npenooasanus oucyuniutol

[Ipy uzyuennn naucturIuHbl «OOIIasi TEXHOJOTHS MOJIOUHOU OT-
paciu» CTYJAEHTHI JOKHBI MOJYYUTh 3HAHUS O TPEOOBAHUSIX K Ka4ECTBY



CBIPBS JIII MOJIOYHOM MPOMBIIIUICHHOCTH, MEXaHUYECKON 00paboTke Mo-
JIOYHOTO CBIPBA: (UIBTPOBAHUH, ICHTPOOCIKHONU OYUCTKE, N€30A0PalliU U
Jiea’palii, ToOMOreHr3aIii; MeMOpaHHBIX MeToAaX 00pabOTKU MOJIOYHO-
T'O CBHIPbsI; 00pabOTKE CHIPhS C MEJIbI0 CHIDKCHHS OaKTepHalbHON o0ceMe-
HEHHOCTH; MAaCTEPHU3alMKN U CTECPUIM3AINHN; CAaHUTApHON 00paboTke 000-
PYJIOBaHHS W Taphl, MPUMEHSIEMBIX TapO-yIaKOBOYHBIX MaTepHaiax U BU-
JaxX YIaKOBKH JUIS MOJIOKA U MOJIOYHBIX IPOIYKTOB.

3aoauu usyuenus OUCYUNIUHbL

B pesynbraTe u3yueHust AUCIUILIAHBI CTYACHTHI JOJIXKHbI

3Hamo!

— UCTOPHUIO BOBHUKHOBEHHUS OTPACIEBON TEXHOJIOTHH;

— MpaBUWJIa OTIPY3KH U TPAHCIIOPTUPOBKU MOJIOKA HA MOJIOKOIEpE-
pabaThIBalOUEe NPEANpUsITHS, O0(DOPMIICHUE TOBAPO-TPAHCIOPTHBIX Ha-
KJIQJTHBIX;

— TpeOOBaHUsI, MPEIBSIBISIEMbIE K MOJIOKY, KaK ChIPBIO JJISI MOJIOY-
HOU MPOMBIIUIEHHOCTH;

— MIOPOKU MOJIOKA U MEPBI UX MPEAYyIPEKIACHUS;

— TIpaBuUjIa MPUEMKH MOJIOKA Ha MOJIOKOIIepepadaThIBAOIIUX TIPe-
MPUATHSX;

— TEXHUKY 0TOOpa mpoO MJIsi ompenesieHrus KadeCTBEHHBIX MOKa3a-
TeJICH MOJIOKA;

— METOJIMKHU ONPEAEIICHUSI KAYECTBEHHBIX IMOKA3ATENIEH ChIPbSI;

— 000pyZI0BaHKUE U CIIOCOOBI OIpPEETICHUS KOJIUYECTBA ChIPhs, TO-
CTYHAIOIIEro Na MPEAIpPUITHS;

— 1[I U CTIOCOOBI OXJIAXKICHUS U PE3EPBUPOBAHUS ChIPHS;

— CYIIIHOCTh, TEOPUIO U OOOCHOBAHHE PEKUMOB OCHOBHBIX TEXHO-
JIOTUYECKUX oOrepanuil (OXJIaKICHUE, 3aMOpaKUBaHUE, MUKpO(UIbTpa-
1y, IeHTpoOexHas ounctka. CemapupoBaHHWe, HOpMaTW3aIus, yiIbTpa-
bunprpanus. O6paTHBI 0CMOC, 3JIEKTPOAUANN3, OaKTOPyrupoBaHue, ro-
MOT€HHU3alus, e30/10palus, JAea’paiusi, CrylleHHe, CYIlKa, MacTepu3a-
U1, CTepUIT3AIA);

— U3MEHEHHE COCTaBa U CBOMCTB ChIPbSI B X0JI€ TEXHOJIOTUUYECKUX
OIepanui;

— MOIOITUE U AC3UH(PUITUPYIONINE CPEICTBA JUIsl CAHUTAPHON 00pa-
OOTKU TEXHOJOTHYECKOTO 000PY/I0BAHUS;



— TEXHOJIOTUYECKUE PEKUMbl MOWKH (PYYHOW M IIEHTPAIU30BAH-
HBbIi1) pa3IMuHbIX BUAOB TEXHOJIOTUYECKOTO 000pYAOBaHUS;

— TpeOOBaHMs, MPEAbIBIsIEMbIE K YIIaKOBOYHBIM Marepuasiam; Ha-
3HAQYCHUE U NPUMEHEHHUE PA3JIMYHBIX BUJOB TAPbl U YIAaKOBOYHBIX MaTe-
pHUasoB.

— OpraHu3alMl0 MOWKH O00O0pYyJOBaHUS, NPUMEHSEMbIE MOIOIINE
U 1€3UH(DUIMPYIOIINE CPEACTBA M TEXHOJOTHYECKUE PEKUMBI MOUKH U
Ne3UH(PEKINH 000pyAOBaHUS;

ymemn.

— NPOBOANUTH OLIEHKY KaYeCTBEHHBIX MMOKa3aTesIel 3aroTOBISIEMOTrO
MOJIOKA;

— BpIOMpaTh ONTUMAJIbHBIE YCJIOBHUS OpraHU3aluu TEXHOJOTHUYe-
CKHUX TPOIECCOB;

— MOJIb30BaThCS COBPEMEHHBIMU METOJIaMU KOHTPOJISI ChIPhS U XO-
71a TEXHOJIOTUYECKUX TPOIECCOB;

— COCTaBJISITh TEXHOJIOTMYECKYIO CXEMY MPUEMKHU MOJIOKA, IIepBUY-
HOI 00pabOTKHU T XpaHEHHUSI ChIPBS;

— TMOJIb30BaThCS CEMapaToOpoOM CIMBKOOTACIUTENEM, OCYIECTBIATH
ero pa3oopky u cOOpKy;

— onpeaenath 3((PEeKTUBHOCT TOMOTEHU3aLMW W TacTepU3aliu
MIPY MPOU3BOICTBE MOJIOYHBIX MPOTYKTOB;

— OIPEACIIATh TEPMOYCTOMYUBOCTH 3aTOTOBIISIEMOIO MOJIOKA;

umems npeocmasieHue:

— 00 opranuzanuu 3aKyrnok MoJIOKa;

— 0 cnoco0ax JOCTaBKM MOJIOKa Ha MOJOKorepepadaThiBatonIne
MPEANPUATHS;

— O Ha3HAYEHUU Tapbl U YIAKOBKHU;

— 0 TpeOOBaHMSX, MPEABABISIEMBIX K TAPOYIMAKOBOYHBIX MaTepua-
Jam;

— 00 000pynOBaHUM, MPUMEHSIEMOM ISl pac(hacoBKU U YMAKOBKU
MOJIOYHBIX MPOAYKTOB.



OPITAHU3ALMA CAMOCTOATENbHOWU PABOTDI
CTYOAEHTOB

CamocrosrenbHas padora cryaeHToB (CPC) — ogHa M3 IIaBHBIX
COCTAaBJISIIOIIMX KOMIUIEKCA, ONPEACISIIOIEr0 MOATOTOBKY HWHKEHEPHBIX
KaJIpOB.

VYueOHbIl Mpolecc OpraHu3yeTCsi B COOTBETCTBUU CO CIIETYIOIIUMU
TOKYMEHTaMHU:

— rocyaapcTBeHHbIN o0pa3oBarenbHblil ctanaapt (I'OC);

— yueOHBIH TUIaH;

— paGoyast mporpamma JUCUUILINHBI,

— KQJICHIAPHBIN IIAH.

B cooTBeTCTBUU € 3TUMH JOKYMEHTaMU Y4€OHOE BPEMS CTYACHTOB
JOJKHO COCTaBJATh 9 U B JIeHb, WM 4 B Heaento. O0s3arenbHble ayIu-
TOpHBbIE 3aHATHUS (JIEKUHUH, Ja0OpaTOpHbIE U MPAKTUYECKUE 3aHSATHUS,
BBIMTOJTHEHHUE KYPCOBBIX U JUIUIOMHBIX padoT) AOJKHBI 3aHMMATh HE 00-
jee 27 4 B HEJIENIO, a CaMOCTOATENbHAs padoTa CTyAEHTOB 0€3 mpernoja-
BaTeJIsl BO BHEAYJUTOPHOE BpeMsl — HE MeHee 27 4 B HEJEINIO.

CamocrosiTenbHass padoTa CTY/I€HTOB MPHU U3YYEHUU TUCLUILIUHBI
OpPraHMU3yeTCs CaMUM CTyACHTOM. [Ipr BOZHMKHOBEHHMM CJIOKHOCTEM WU
HESCHBIX MO3ULUI CTYyAEHT 00pallaeTcs 3a MOMOILBIO K MTPEN01aBaTeNIo.

[Tpu camocTosATenbHOM paboTe CTyACHTA MO U3YUYCHHUIO TUCUUILIH-
Hbl Y HEro JIOJKHBI ObITh paboyasi mporpaMma M HacTOSILIHE METOANYe-
CKue ykazaHus. B pabodeil mporpamme oTpakeHO COJiep:KaHne OTIEIbHBIX
pa3ziesioB M3yyaeMOM NHUCLUMIUIMHBI, a TaKXe yKa3aH o0beM Marepualna,
KOTOPBIA TOJKEH OBITh JaH B JEKIHUIX U 3aKpeIsIieH Ha JJaOopaTOPHBIX
3aHATUSX. B KOHIIE METOAMYECKUX YKa3aHUW MPUBEJICH CIUCOK y4eOHOM
JIUTEPATyphl, @ B TEKCTE CCBUIKM HA JIMTEPATypHbIE UCTOYHUKHU C yKas3a-
HUEM CTPaHUI, KOTOPbIE CTYAEHTY HEOOXOUMO OCBOUTh.

1 caMOCTOSITENBHOTO KOHTPOJS YCBOCHMS MaTepuana B KOHIIE
TEMbI UMEIOTCS BOIIPOCHI, HA KOTOPBIE CTYJIECHT JOJKEH OTBETUTH IOCIHE
M3Y4YEHHS MAaTEPUAJIa TEMBI.

KonnuecTBeHHON OIEHKOW KayecTBa M3y4aeMOro CTYAEHTOM yueo-
HOI'0 Marepuaja sBJISIFOTCS PEUTHUHIOBBIE OAJUIbI, OIIPEIeIIeEMbIE IIEJAroroMm,
BEIyIIUM JUCUUIUIAHY. [IpM pEUTHHIOBOM OLIEHKE YYWTBIBAETCS TAKXKE
PEryIsipHOCTh CAMOCTOSITEIBbHOM Pa0OTHI CTYIEHTa NP U3YUYEHUU JTHUCIIU-
IUTMHBI, YTO OMpPEAEIIAECTCS OMPOCOM CTYACHTOB B Hadalie JJaOOpaTOPHBIX
3aHATUMN.



[Ipyn m3ydyeHnn AUCHUILIMHBI «OOIIas TEXHOJOTHUS MOJIOYHOM OT-
pacim» CTYIACHTHI JOKHBI TIOJYYUTh 3HAHHS O TPEOOBAHHUAX K KAUECTBY
CBIPhS I MOJIOYHOM MPOMBIIIUICHHOCTH; MEXaHUYeCKOu 00paboTke Mo-
JIOYHOTO ChIpbs: (UIBTPOBAHUU, LIEHTPOOEKHOU OUUCTKE, J1€30J0paALU
U Jicadpariiy, TOMOTCHU3AINMN; MEMOPaHHBIX METO/1aX 00pabOTKH MOJI0Y-
HOTO CBIPBSI; 00pabOTKE CHIPhS C MEJIbI0 CHIDKCHHS OaKTepHalbHON 00ce-
MEHEHHOCTH; IMacTepHU3allMi W CTEepUIIM3AIlMU;, CaHUTapHOW 00paboTKe
o0OpyIOBaHMsSI W Taphl, MPUMEHSIEMBIX TApOyMaKOBOYHBIX MaTepHaiax

" BUJAAaX TAPbl U YIIAKOBKHU JJIsI MOJIOKAa U MOJIOYHBIX ITPOAYKTOB.

Ta0auua peiTHHIOBOM OLEHKH

No Conepxxanue KonTposnbhbie Makcu- Cpok
MOJTy- MOJyJIse MEpPOIPUATHS MajbHOE | CHa4H
st YHUCIIO0 (aene-
0aI0B 751)
1 Tewma 1. Uctopust BOSHUKHO- JlabopartopHas
BEHHUS U Pa3BUTHUS OTPACIH. pabora Ne 1 4 1
Tewma 2. TpeboBanus, mpeab- JlabopartopHas
SABJISIEMbIE KAYECTBY 3aIOTOB- pabota Ne 2 4 2
JI€EMOr0 MOJIOKA.
Tewma 3. Opranuzarus 3axy- [Tocemenue
MIOK CBIPBS U PACUEThI € MO- JeKUUn 4 -
CTaBIIIUKAMHU.
Tema 4. OTrpy3ka u TpaHc- Tect Ne' 1 ) 4
MOPTUPOBAHUE MOJIOKA.
Tema 5. Ilpuemka cbipbst Ha JIaGoparopHast 4 3
MOJIOKOTIEpepadaThIBAIOIINX pabota Ne 3
MIPEATPUATHIX
2 Tema 6. Mexanuueckast oopa- JlaGopartopHas
00TKa MOJIOKa pabota Ne 4 4 4
JlaGopartopHast
pabota Ne 5 4 5
JlaGopartopHast
pabota Ne 6 4 7
Tema 7. CenapupoBanue JlaGopaTtopHas
MOJIOKA. pabota Ne 7 4 9
Tema 8. Hopmanuzanus JlaGopaTtopHas
MOJIOKa MPU MPOU3BOJICTBE pabota Ne 8 4 11
MOJIOYHBIX MPOJYKTOB [Tocemenue nexuit 8 —
Tect Ne 2 5 10




Oxouyanwue TadI.

No Conepxanue KonTtposnbhbie Makcu- Cpok
MOJTy- MOJTYJIst MEPOIPUATHUS MajbHOE | CHa4H
JIs1 YUCIIO (aeme-
0asoB 7I51)
3 Tema 9. MemOpaHHbBIE METO- JlaGopaTtopHas
JIbI 00PabOTKH MOJIOKA. pabotra Ne 9 4 13
Tema 10.Puznyeckue METO bl JlabopaTtopHas
00paboTKH MOJIOKA. pabora Ne 10 4 15
Tewma 11. TeroBast 06paboT- [Tocemenue 8 —
Ka MOJIOKa JEKUIUN
4 Tema 12. Moiika u ne3uH¢pex-
LIUSI TEXHOJIOTUUECKOT0 000-
pPYAOBaHUS Tect Ne 3 15
Tewma 13. Tapa u ynakoBou-
HBIC MaTEepPHAITBI

3) Yyactue 8 HUPC 10
(mpemuanbHbIE OATIIBI)
Uroro 80

PABOYAA MNMPOIrPAMMA AUCLIUNIUHDBI

Tema 1. Actopus BO3BHUKHOBEHUS1 U pa3BUTUA OTpacnu

XapakTepucTHUKa MOJIOKAa Kak Mpoaykra nuTaHus. [lurarenbHble
U JileueOHbIe CBOMCTBA MoJoKa. [IpoayKThl muTanus U3 Mojoka. PasButue
MOJIOYHOI'0 IIpoMbIcia B Poccuu. BO3HUKHOBEHHE IPOMBIIUIEHHOTO IIPO-
M3BOJICTBA. XapaKTEPUCTUKA OTAECIBHBIX OTPACIEH MOJIOYHOW MPOMBIIII-
JIEHHOCTH.

CoBpeMEHHOE COCTOSIHAE U MEPCIEKTUBBI Pa3BUTHUSI MOJIOYHOM IIPO-
MBIIUIEHHOCTH. BuaHeWne y4eHble U UX pOJib B CO3JaHUU OTEUYECTBEH-
HOM MOJIOYHOM NPOMBIIIJIEHHOCTH M HAYYHO-TEXHUYECKUX OCHOB TEXHO-
JIOTMM MOJIOKA ¥ MOJIOYHBIX ITPOAYKTOB.

CamoctosrenbHas padota cryaeHToB (CPC) — 4 4, B ToMm uncne 2 4 —

U3y4YCHUE MaTepHalia TeMbl 1 1o JUTepaTypHbIM HcTOYHUKaMm [1, c¢. 3-31;
2, c.3-6; 3, ¢c. 3-5; 6, c. 3-4]; ocBocHHME JIEKIIMOHHOTO MaTeprana — 2 .
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Bonpocel 1j1 caMOnpoBepKHU

1. KakoBbl nuTaTeabHbIC U JIEUEOHBIE CBOMCTBA MOJIOKA PA3IMYHbIX
MJIEKOITUTAIOIINX ?

2. KaxoBbl OCHOBHBIE ATallbl pa3BUTUS MOJIOYHOTO Jiesa B Poccun?

3. Ha3Bate oTpaciu MOJIOYHOW MPOMBINIJIEHHOCTH W HCTOPHUIO UX
pPa3BUTHSL.

4. Kakue y4eHble BHECIIM CBOW BKJIaJ B Pa3BUTUE MOJIOYHOW Mpo-
MBIIIIEHHOCTH B POCCHU U B 4eM OH 3akiIroyaercs?

5. KakoBbI IepCreKTUBBI Pa3BUTHS MOJIOYHOM TPOMBIIILIEHHOCTH?

Tema 2. TpeboBaHUA, npeabABNsieMble
K Ka4yeCTBY 3aroTtoBnsieMoro Mosioka

TpebGoBaHus, IpebABISIEMbIE K CHIPbIO MOJIOYHON MPOMBIILIEHHO-
ctiu. Ce30HHBIE U3MEHEHHUS] COCTaBa M CBOMCTB COOPHOTO MOJOKA U HX
3HaYeHUE B MPOU3BOJACTBE MOJIOUHBIX MPOAYKTOB. [loka3arenu, xapakre-
pusytomue kayectBo Mosoka. 'OCT P 520-2003 na 3aroroBisieMoe Mo-
JIOKO.

TpeOGoBanus, IpenbsABIsEMbIE K KAU€CTBY 3arOTOBIISIEMBIX CIUBOK
(T'OCT P 53435-2009). ITopoku ChIpbsi ¥ UX BIUSHHE Ha Ka4ECTBO T'OTO-
BOM mipoaykiuu. CriocoObl YCTpaHEeHUs MMOPOKOB ChIpbs. [IuieBas u sHep-
reTuyeckas EHHOCTh MOJIOKA, CIIMBOK. BiMsHMe M3MEHEHUs cocTaBa Chl-
pBsl Ha €T0 MUIIEBYIO U DHEPTETHUECKYIO IEHHOCTD.

CamoctosrenbHas padota cryaeHToB (CPC) — 8 4, B ToM uncne 4 4 —
MOJITOTOBKA K 3a1uTe JJabopatopHbix padot Ne 1 u 2; 4 4 — paboTta ¢ nurepa-
Typoii [1, ¢. 32-36, 55-78; 2, c¢. 7-53, 60-69; 3, c. 180-202; 6, c. 5-105,
125-165; 14, c. 3-8; 15, c. 3-8].

Bonpocs! 1151 camonpoBepKn

1. Kakue TpeOOBaHUS MPEIBSABISIOTCS K CHIPHIO JJII MOJOYHOU
IPOMBIIIEHHOCTH?

2. Kak U3MEHSIOTCA COCTAaB M CBOICTBA MOJIOKA B T€YEHHUE roaa
U C YEM 3TO CBSI3aHO?

3. Kakoser TpeboBanmst 'OCT P 520-2003 k 3arotoBisieMOMy MO-
JOKY?
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4. Kakue tpeboBanus npeabssisitores 'OCT P 53435-2009 k ka-
YECTBY CIIMBOK?

5. Kakue mopoku MojI0Ka U METOJIbl 0OpHOBI C HUMU BBl 3HAETE?

6. Kak ompenenutb sHEPreTUYECKy0 U OMOJOTHYECKYIO [IEHHOCTD
CBIPbA?

7. Kakue (hakTopbl BIUSIOT HA U3MEHEHHE SHEPreTUUECKON U Ono-
JIOTUYECKOU LIEHHOCTHU ChIPhs?

Tema 3. OpraHusaumsa 3aKynok Cbipbf U pacyeTbl
C NocTaBLUMKaAMM

[Topsimok mpoBeneHHsI TOCYIapCTBEHHBIX 3aKYIOK MoJioka. Tpebo-
BaHUsI, MPEIBSIBISAEMbIE TIPU OTIPY3KE MOJIOKA K TMOCTABIIMKY M MPUEM-
UKy MOJIOYHOM mpoaykiuu. OToop mmpod mosoka npu orrpyske. Odopm-
JICHHE TOBAPHO-TPAHCHOPTHBIX JOKyMEHTOB. CocTaBieHue rpadukoB J10C-
TaBKM MOJIOYHOW TMPOAYKIIMU W TOPSAIOK HMX yTBepkaAcHHs. lIpaBuia
TPAaHCMIOPTUPOBKU MoJioka. Tapa, mpumeHsiemas Ajig TPAaHCHIOPTUPOBKH.
Crmaya MOJOYHOM MPOAYKIIMHM HAa MOJIOKOIepepadaThIBAIONINE MPEATIPH-
atusi. Bo3Bpar tapel xo3saiictBam. OdopmieHue caauu nIpoayKIuu, pacye-
ThI 33 CIIAHHYIO TPOAYKINIO U ee noctaBky. llltpadusie cankiuu. Opra-
HU3AIMS 3aKyMOK M3JIUIIKOB MOJIOKa B (DEpMEPCKUX M WHIWBHUIYATHHBIX
XO035IUCTBAx.

CamocrositenbHast paboTa CTYJICHTOB — 6 4.
Pabora ¢ nmuteparypoii [1, c. 32-36; 2, ¢.69-72; 3, c. 203-211].

Bonpocs! 111 caMonpoBepKHU

1. Kak npou3BOAST 3aKyIIKH MOJIOKA?

2. Kakue mokasareny onpeaensioT B MOJIOKE (CIIMBKax) MpU OTIPy3-
K€ U Kak 0(hOpMIISIFOT TOBAPHO-TPAHCIIOPTHBIE HAKIaAHbIE?

3. Kak mpousBoasTcs crada-nprueMKka MOJIOKa Ha MOJIOKornepepada-
TBHIBAIOLIEM MPEANPUITUI U PACUETHI 3a CAAHHYIO MPOTYKIHIO?

4. Kak opraHu3yroT 3aKyIlKH M3JIUIIKOB MOJOKa B (hepMEpCKUX XO-
3SIMCTBAX M XO3SIMCTBAX MHAUBUIYAIbHBIX TPaXaaH?

5. KakoBbl mpaBuiia OTTpy3KU U TPAHCIIOPTUPOBKU MOJIOKA?
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Tema 4. OTrpyska u TpaHCnoOpTUPOBaHME MOJIOKa

[IpaBuna otrpy3ku Mojoka. [lepeBoa X03sMCTB Ha LEHTPOBBIBO3.
TpeOoBaHus, NpeIbIBIsIEMbIE K XO35HCTBaM, MEPEBOJUMBIM Ha LIEHTPO-
BbIBO3. BUbI M MPUHAMIIEKHOCTh TPAHCIIOPTA, IPUMEHSIEMOTO ISl TPAHC-
MOPTUPOBAHUS MOJIOKA. VM3MEHEHHEe KayecTBa MOJIOKA MPHU TPAHCIIOPTHU-
poBke. IcTOYHUKH 3arps3HEHUSI MOJIOKA P OTIPY3KE U TPAHCIIOPTUPOBKE.

CamocrosTrenbHas padoTa CTyJJI€HTOB — 4 4.
Pab6ora ¢ nureparypoii [1, ¢. 32-36; 2, ¢. 69-72; 3, c. 203-211].

Bonpocs! 111 caMOnIpoBepKHU

1. KakoBbl paBuIia NeEpeBOa X0351UCTB HA IEHTPOBBIBO3?

2. Kakue ¢dhakTopbl BIMSAIOT Ha Ka4€CTBO MOJIOKA MPU OTTPY3Ke
Y TPAaHCHOPTHUPOBKE?

3. KakoBbl crocoObl JOCTaBKM MOJIOKa Ha MOJIOKOIepepadaThl-
BAIOLIME PEINPUATHS?

Tema 5. Mpuemka cbipbsi Ha MonokonepepabaTbiBalOLWMUX
npeanpuUaTUAX

Opranuzaius 1 IpaBuiia IPUEMKU CHIPhS Ha MOJOKOTIEpepadaThl-
Baromux npeanpuarusx. Tpedosanus 'OCT P 520-2003 «Mosoko Ko-
poBbe — chipoe. [IpaBuna mpuemku, MeTobl 0TOOpa MPod M MOATOTOBKA
ux K aHanuzy». OnpeqereHue KauecTBa M KOJIMYECTBA MOJIOKA MPU MpPH-
eMKe. MeTOIMKHN omnpeieseHUs] KauecTBa 3ar0TOBIISIEMOIO ChIpbs (ompene-
JICHHE OPTaHOJIEITUYECKUX, (PUIUKO-XUMHUUECKUX U MUKPOOHOIOTMYECKUX
rokasaresei).

OxJtakieHue U XpaHeHHUe ChIpbs A0 nepepaboTku. M3MeHeHue Ka-
YECTBA ChIPbS P NPUEMKE U XPAHEHUHU.

CamocrositenbHast padota ctyeHToB — 10 4, B ToM yucie 2 4 — 1oJi-
rOTOBKA K 3amuTe JlaboparopHoit paboTsl Ne 3; 8 4 — paboTa ¢ nuTepary-
poii [1, c.33-36,217-219; 2, c. 46-60, 69-72; 3, c. 203-211; 14, c. 3-8;
15, c. 3-8].

Bomnpocsl 1J151 camonpoBepKH

1. KakoBbl mpaBujia MPpUEMKH MOJIOKA Ha MOJIOKomepepadaThiBaro-
WX NPEANPUATHIX ]
2. KakoBbl ipaBuia or6opa npod u MoAroToBKa UX K aHajauzam?
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3. Kak onpenensroT KOJU4eCcTBO MOJIOKA MPH MPUEMKE?

4. Kak onpenensitoT KayeCTBEHHBIE MOKAa3aTeIN 3aroTOBJISIEMOTO
MOJIOKa?

5. Kak u3MmensieTcst KauecTBO MOJIOKA MPY OXJIAXKICHUU U XPaHECHUU?

6. KakoBBI yCclIOBUSI M CPOKH XpaHEHHUS MOJIOKA?

Tema 6. MexaHu4yeckas ob6paboTka Monoka

@unbptpanusa. OCHOBHbBIE 3aKOHOMEPHOCTHU IMpoliecca (puiabTpa-
UM ¥ WCTIOJb30BaHUE B MOJIOYHOM MPOMBINIJICHHOCTH. Buapl n xapakre-
puUCTHKa QUIBTPYIOIUX MAaTEPUATIOB.

[{enTpoOexHasE OYMCTKA MOJIOKA, 3aKOHOMEPHOCTH Tporiecca. bak-
toyrupoBanre Mmonoka. Hasnauenue, ocoOeHHOCTH U 3()PEKTUBHOCTH
O0akTopyrupoBaHusi.

['oMorenu3anusi, CyUHOCTh Ipollecca, CIOCOObl M Ha3HAYEHUE.
@dakTOpHI, BIUAIONIME HA JAUCIECPCHOCTH MOJOYHOTO JKHpa W arperaTuB-
HYI0 YCTOMYMBOCTh TOMOT€HU3UPOBAHHBIX CMECEU. PeKMMBI TOMOTEHHU3a-
[IUU, UX 0OOCHOBAHME /IS CMECEH Pa3IMUHON KUPHOCTU. DHPEKTUBHOCTD
TOMOTEHU3AINHN, METObI ee ompeneieHus. Knaccudukarus. YnprpasBy-
KOoBasi 00paboTKa.

Bnusaue mexanndeckoil 00pabOTKH HA CBOMCTBA MOJIOKA, CIIMBOK
U UX XpaHEHHe.

CamocrosiTenpbHas padota crygeHToB — 10 4, B Tom yucie 6 4 —
MOJrOTOBKA; 4 4 — paboTa ¢ nutepaTypoii [1, c. 36-43; 2, c. 74-80, 96-120;
3,c¢. 211-219, 223-234; 4, c. 274-381.

Bonpocsl 1J151 caMONIPOBEePKU

1. Kakue BuJpl MEXaHUUECKON 00pabOTKH BbI 3HaeTe?

2. Yto takoe GpumpTpoBaHME, €r0 HA3HAUYCHUE W CIIOCOOBI ITpOBEIe-
HUSI HA TIPOM3BOJICTBE?

3. Uro Takoe 6akTopyrupoBaHuE M KaKOBBI €T0 OCOOCHHOCTH?

4. Yto Takoe roMOTEHHU3AIUS U KAaKOBBI CIIOCOOBI €€ TTPOBEICHUS ?

5. Kakwue ¢axTopb! 1 Kak BIUSIOT Ha 3((HEKTUBHOCTh TOMOT€HU3AIAN ?

6. Kakre OCHOBHBIC PEKHMMBI TOMOTEHH3AIUU TPH IPOU3BOJICTBE
Pa3TUYHBIX MOJIOYHBIX MPOAYKTOB BHI 3HAETE?

7. Kakx M3MeHSFOTCS CBOMCTBA MOJIOKA TPH Pa3IMYHBIX BHIAX Me-
XaHW4YeCcKoit 00paboTku?
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Tema 7. CenapupoBaHue MOnoKa

CemapupoBaHrue MOJIOKa, OCHOBHBIC 3aKOHOMEPHOCTH IIpoIlecca.
[ToxazaTenu, XapaKTEpH3YIONIME KAadeCTBO 00¢3KUpuBaHHI. DaKTOPHI,
BIIMSIONINE Ha KauyecTBO O0OE3KMpHUBAHUS MOJIOKA. BBIXON CIHMBOK, pery-
JUpoBaHKME MX KUPHOCTH. COCTaB M CBOMCTBA CIMBOK M OOE3KHUPEHHOTO
MOJIOKA.

CamocrosiTenpHast paboTa CTyJACHTOB — 6 4, B TOM 4ucie 4 4 — MmoJ-
rOTOBKA K 3ammuTe JaboparopHoil paboTsl Ne 4; 2 y — pabota ¢ iuTepary-
poii [1, ¢. 38-41; 2, ¢.74-91; 3, c. 214-223].

Bonpocsl AJ151 caMONIPOBEePKU

1. KakoBBI OCHOBHBIE 3aKOHOMEPHOCTH ITpoliecca CeMnapupoBaHus?

2. Kakue (akTopbl ¥ Kak BIUSIOT Ha 3()(PEKTUBHOCTH CeNaprUpOBAHUS?

3. Kakue Bubl cenapaTopoB NPUMEHSIOTCS B IPOMBIIIJIEHHOCTH ?

4. Kak paccuuTaTh KOJMYECTBO IOJYYaE€MbIX CIMBOK M O0E3KHU-
PEHHOTO MoJIOKa?

Tema 8. Hopmanusauua Monoka npy npousBoaCTBe
MOJIOYHbIX NPOAYKTOB

Hopmanu3zamusa mosioka, cnoco0bl M HazHaueHue. [IpuHuums Hop-
MaJiM3aliyd M0 OJHOMY M HECKOJIbKMM KOMIOHEHTaM (Kupy, Oenky, cy-
xuM BeniecTtBaMm). CriocoObl HOpManu3alHu. TEXHOJIOTMYECKHE CXEMBI
HOpMaJu3aIuu.

CamocrosiTenbHass paboTta CTYJIEHTOB — 4 4, B TOM 4uCjle 24 —
MOJIrOTOBKA K 3amuTe jJabopaTtopHoi padoTel Ne 5; 2 g — pabora ¢ auTepa-
Typoii [1, c. 38-41; 2, ¢. 91-96; 3, c. 235-240].

Bomnpocsl 1J151 camonpoBepKH

1. Kakue cnocoObsl HOpMau3aluu Bbl 3HAETE?

2. Ilo kakuM KOMIIOHEHTaM HOPMAJU3YIOT CMECH MPU MPOU3BOJICT-
BE MOJIOYHBIX MPOJTYKTOB?

3. Kak paccuutaTh KOJMYECTBO KOMIIOHEHTOB MPU HOpMaIU3a-
MM TI0 KUPY, OCIKY, CYXUM BeliecTBaM?
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Tema 9. MeMGpaHHbIe MeToAbl OOPAabOTKN MONoOKa

CoBpemeHHbIE METOJIbI 00padOTKK Mosioka. MloHHBIN 0OMeH. YIIbT-
padbunbsTpanus. OOpaTHbII ocMoc. OnekTpoananui. ['enb-Gunbrpaims.
Wx HazHAYeHHE W BO3MOXKHOCTH. TEOPETUYECKHUE OCHOBHI MPOIECCOB, UX
MCIOJIb30BAHKE C LIETBI0 U3MEHEHHs COJIEBOTO COCTaBa MOJIOKA, BBIJEJIe-
HUS COCTABHBIX YaCTEeH M KOHIIEHTPUPOBAHUS MOJIOKA.

CamocrositenbHast paboTa CTyJIeHTOB — 8 4.

Pabota ¢ aureparypoii [1, ¢. 43-46; 2, ¢. 121-135; 3, c. 240-248].

Bonpocsl 1j1s1 caMONIPOBePKU

1. Kakue cnocoObl HOpMaau3aluy Bl 3HAETE?

2.Yto Takoe MukpoduiIbTpanus, yiabTpauibTpanus, oOpaTHBIMI
OCMOC, SJIEKTPOAUANN3, TeNb-(OUIbTPaIKs, HOHHBII OOMEH?

3. Kakue cnocodsl MmeMOpaHHOW 0OpaOOTKH HCMONB3YIOT B MOJIOY-
HOM IPOMBIIUIEHHOCTH?

4. Kakue coCTaBHbIE YACTH MOJIOKA BBIIEISIOT MPHU yIbTpaduiIbTpa-
[IUU ¥ IPU 0OpaTHOM ocMmoce?

Tema 10. dnsnyeckmne metoabl 06pPabOTKU ChIpbs

TeopeTnyeckre OCHOBBI J1€3010pallvK U Jieadpannu. Haznauenuve u
CYILLIHOCTb TpoiieccoB. [IpuMeHeHnne ne3010paiuu U gea’paii B MOJOY-
HOM MPOMBIIIJIEHHOCTH C LIEJIbIO YIYYIIEHUS] KAYECTBA ChIPbsi U TOTOBOU
NpOAYKIUU. TEXHOJOTUYECKUE PEKUMBI MPOIeccoB. TeopeTnueckue oc-
HOBBI CTYIIEHUS U CYIIKHM MOJIOKa U MOJIOYHBIX MPOayKTOB. [IprMenenue
MIPOIIECCOB B TEXHOJIOTHUU TMPOU3BOJICTBA PA3IMYHBIX MOJIOUYHBIX MPOIYK-
TOB, TEXHOJIOTHYECKUE PEKUMbI CTYIIEHUS U CYIIKH.

CamocTtosiTenbHas padoTa CTyJEHTOB — 8 Y, B TOM 4uClie 2 9 —

MTOATOTOBKA K 3aIuTe J1aboparopHoit padoTel Ne 14; 6 u — pabora ¢ mTe-
partypoii [1, c. 134-135, 144-147, 304-305].

Bonpocs! 111 caMonpoBepKHU

1. Yto Takoe ae3omopalius U aea’paiys B MOJOYHON MPOMBIIILICH-
HocTH?

2. I'me mpuMeHSIOTCS e30/10pallisl 1 Jieadpalus B MOJIOYHOM Mpo-
MBIIIICHHOCTH?
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3. 3aueM NPUMEHSIOT CTYIIEHUE MOJIOKa?
4. KakoBbI TEXHOJIOTHYECKUE PEXKUMBI CTYIIECHUS U CYIIIKHU?
5. 3a4eM MPUMEHSIOT MTPEABAPUTENBHOE CTYILIEHUE MTEPE CYIIKON ?

Tema 11. TennoBas o6padboTka Monoka

Bunbl termmoBoit 00padotku. Ilactepuzanust monoka. Llens nacre-
puzanuu. TeopeTuyeckoe 0OOCHOBAHHME PEKUMOB IMacTEpHU3AIUU. 3aKOHO-
MEPHOCTH TacTepu3anuu. [Ipou3BOJACTBEHHBIE PEXHUMBI MACTEPU3ALNUU
MOJIOKa, MX 000CHOBaHHWE M Hucnojib3oBanue. Y BT-nacrepuzanus. Iddek-
TUBHOCTH mactepusanuu. Kpurepuit [lactepa. Ocrarounas mukpodiiopa
MacTEPU30BAHHOTO MOJIOKA MPHU PA3IUYHBIX PEKUMAaX MacTEPU3AIIH.

Crepwmsanus Monoka. Llenun, 3amaun, pexkumpl. Crepuinszanus
IIPU CBEPXBBICOKOTEMIIEpaTypHOM pekuMe. CrocoObl CTEpUIIU3ALNU, UX
CpaB-HUTEJIbHAsI OlleHKa. J[pyrue cmocoObl 00pabOTKHM MOJIOKA C IENbIO
cTepuin3anuu (yapTpa3ByK, HOHU3UPYIOIIee u3ydeHue u ap.). Crocoosl
MOBBIIIEHUS TETUIOBOM CTOWKOCTH MOJIOKA.

CamocTtosTenpHas paboTa cTyIeHTOB — 12 4, B TOM uucie 6 4 — mo/I-
rOTOBKA K 3amure jadopatopHbix padot Ne 10 u 11; 6 u — pabota ¢ nure-

parypoit: [1,c.46-50; 2, ¢. 143-173, 3, c. 248-272].

Bomnpocsl 1J151 caMONIPOBEePKU

1. Kakue BuabI TETIOBOM 00paOOTKH MOJIOUHOTO CBHIPhS BbI 3HaeTE?
2. Yto Takoe macrepusaius U KakoBa €€ CyTbh?
3. Kaknie OCHOBHBIE PEKUMBI MACTEPU3AINH MTPUMEHSIOT B MOJIOY-
HOM NPOMBIIIJIEHHOCTH?
4. ITouemy NpUMEHSIOT Pa3IUYHbIE PEKUMBI TACTEpU3ALUN?
5. Ot yero 3aBucuT 3¢ (HEKTUBHOCTD MAaCTEpU3ALIIU?
6. Uro Takoe kpurepuii [lactepa u 4to oH XapakTepusyer?
7. Yto takoe YBT-00pabdoTka mosioka?
8. Kakue cnocoOpI cTepuin3aliiy Bel 3HaeTe?
9. KakoBa 3(hpeKTUBHOCTH pa3IMYHBIX CIIOCOOOB CTEPUITU3ALINH?
10. Kak uM3MEHSIOTCS COCTaB M CBOWMCTBA MOJIOKA IPH MacTepu3a-
AU U CTEPUIIU3ALUN?
11. Kak noBbICUTH TEIJIOBYHO CTOMKOCTh MOJIOKA?
12. Kak ompenenuth HEOOXOAUMOE KOJMYECTBO COJIEH-CTadMIM3aTo-
POB JJIs IOBBINIEHUSI TEPMOYCTONYMBOCTH MOJIOKA?
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Tema 12. Mounka n ae3nHdeKuns TeEXHONIOrM4YecKoro
ob6opyaoBaHus

Moiika o0opyaoBaHus KaK OJHO M3 YCJIOBUW IMPOU3BOJCTBA IPO-
OYKIMU BBICOKOTO KadecTBa. [IpumeHsiemble Morone U Ae3uH(UUupyro-
mue cpeacrtBa. OpraHuzanusi MOWKH 0OO0OpYyIOBaHUS Ha MNPEANPUATHH.
I'paduku Moiiku oOopynoBaHusd. PydyHas M LEeHTpaluM30BaHHAs MOilKa
o0opyaoBanusl. TEXHOIOTMUECKHE PEXXUMBI MOMKH Pa3IMYHOIO 000pya0-
BaHUA. KOHTpOJIb KauecTBa MOUKHU.

CamocTtosarenbHas paboTta cTyneHToB — 6 4. Pabota ¢ mutepaTtypoit
[2, c. 174-194; 9, c. 3-108].

Bonpocs! 111 caMOnpoBepKHU

1. KakoBO Ha3HaY€HUE MOUKU 000PY10BAHUS?

2. Kakue mororue u 1e3uHDHUIUPYIONINE CPEICTBA TPUMEHSIOT TS
MOMKH 000py10BaHuUs?

3. Kak opranuzyroT MoKy 000py10BaHus?

4. KakoBBbl TEXHOJIOTHYECKUE PEKUMbI PYYHOM U IEHTPAIU30BaAH-
HOM MOWKH 000pyaOBaHUS?

5. C Kako# 1eNblo ¥ ToYeMy IPUMEHSIIOT PYYHYIO0 MOMKY 000py10-
BaHUS?

6. Kax KOHTpOIMpyIOT KauecTBO MOMKHU 000PY10BaHHUSA?

Tema 13. Tapa u ynakoBoYHble MaTepuarnbl

CoBpeMeHHbBIE YITaKOBOYHBIE MaTepuaibl. TpeOoBaHUS, TPEIbSB-
nsieMble K HUM. DYHKIIMOHAIBHOE HA3HAYECHHE Taphl M YIIAKOBOYHBIX Ma-
TepuanoB. llepcrieKTHBHBIC HAIPaBIEHUS B COBEPIICHCTBOBAHUH YITAKO-
BOYHBIX MATE€pUAJIOB U 00OPYAOBAHUS JIJISi U3TOTOBJICHUS Taphl M YIIaKO-
BOYHBIX MaTEPHAJIOB.

CamocrositenbHas pabora cryjieHToB — 4 4. Pabora ¢ nurepary-
poii [1, c. 287-288, 347-348] u npopaboTKa JICKIIMOHHOT'O MaTepHaJa.

Bonpocsl 11 caMonIpoBepKHU

1. Kakue ymakoBOYHBIC MaTepHajbl Bbl 3HAETE M IOYEMYy OHU
pa3Hbie?
2. Kakue TpeOoBaHus PEIBIBISIOTCS K YITAKOBOYHBIM MaTepuraiam?

18



3. Uto Takoe moTpeOWTENbCKas M TPAHCIOPTHAs Tapa U KaKOBO
ee Ha3HaueHue?

4, Kakue mepcreKTHBHBIC HAMpaBIICHUS B COBEPIICHCTBOBAHUU Ta-
PBI, YITAKOBKH ¥ TAPOYTHaKOBOYHBIX MAaTEPUAJIOB BbI 3HAETE?

3A0AHUA K KOHTPOJIbHOU PABOTE
OnA CTYOEHTOB 3A0YHOW ®OPMbl OBYYEHMUA

CryaeHTsl 3a04HON (QOpMBI OOyYEHHS BBINOJHSAIOT OJHY KOHT-
POJIbHYIO paboTy, BapHaHT KOTOPOM BBIOMPAIOT MO MOCIAeAHEN udpe HO-
Mepa 3a4eTHOM KHMKKHU. [Ipu BBINOTHEHMU KOHTPOJIBHOM pabOThl HEOO-
XOJUMO PYKOBOJICTBOBATHCSI paboueil MporpaMMoi JUCHUILIIUHBL U PEKO-
MEHIyeMOM JINTepaTypo, IpeJACTaBICHHONU B HACTOSIIEM IMOCOOHH.

Bapuanr 1

1. Teopust mactepu3alli U MPUMEHAEMBIE TEXHOJIOTUYECKHE pe-
KHMBbI B IPOMBIILJICHHOCTH.

2. CenapupoBaHue MoOJIOKa. THIIBI CemapaTopoB, MPUMEHSIEMBIX
B MMPOMBIIIIJIEHHOCTU. PacueTr BhIX0/1a 00€3)KUPEHHOTO MOJIOKA U CITUBOK.

BapwuanT 2

1. Teopust TENIOBOM CTEPUIM3ALMU. TEXHOJOTMYECKHE PEKUMBI
CTEpUJIN3ALINYU TPUMEHSIEMBIEC B TPOMBIIIIEHHOCTH.

2. MeMOpaHHbIe METOIbI 0OPaOOTKH MOJIOYHOTO ChIPhs. THIBI yc-
TAHOBOK JJIS1 YJIbTpA(UIBTPALIUK U BUJIBI TPUMEHIEMBIX MEMOpPaH.

BapwuanT 3

1. Ouenka konuyecTBa U KauecTBa MOJIOKA MPU IPUEMKE Ha MOJIO-
KoIepepadaThIBAIOIIUX TIPEAPUATHSIX.

2. I'oMmorenu3amus MoJjioka. Pa3nnaHbie METOBI ONpeAeacHUs d¢-
(EeKTUBHOCTH TOMOTEHU3AIIUH.

Bapuant 4

1. CocTaB u CBOMCTBa MOJIOKA, €0 PHEPTETHYECKAst U OMOJIOruye-
CKasl IIEHHOCTb.

2. Teopus mnacrepuzainuu. OCHOBHBIE TEXHOJOTHUYECKHUE PEKHUMBI,
MIPUMEHSIEMBIE B TPOMBIIIIICHHOCTH.
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Bapuant 5

1. IlpaBuna OTTpy3KH, TPAHCHIOPTUPOBAHUS M TPUEMKH MOJIOKA.
TpebGoBanus k kauecTBy Mosioka B cootBetcTBuu ¢ ['OCT P 520-2003.

2. Teopwust TerioBo# crepunu3anui. OCHOBHBIC TEXHOJOTUYECKHE
PEXKHUMBI, IPUMEHSEMBIE B TIPOMBINIIICHHOCTH.

BapuanT 6

1. CenapupoBaHu€ U HOpMaiu3alys MOJOKA. Pa3zauyHbie METOMbI
pacyeToB P HOpMaTU3alUH.

2. I3MeHeHune COCTaBHBIX YacTed MOJOKa MPH MacTepU3aluu U
CTEpUIU3ALIHY.

Bapuant 7

1. PaznuyHbie METOABI YIAICHUS U YHUUTOXCHHUS MUKPOOPTAHM3-
MOB B MOJIOKE.

2. Bunpl mexanuueckoit oOpaboTku. M3mMeHeHne CcOCTaBHBIX dYac-
TeW MOJIOKa MPU MEXaHU4YeCcKoi 00padoTKe.

Bapuanr 8

1. TpeGoBaHUsI K MOJIOKY KaK CHIPBIO JJIsI MOJIOYHON MPOMBIIIUICH-
HOCTH NP MPOU3BOJICTBE PA3TUYHBIX MOJIOYHBIX MTPOIYKTOB.
2. CrymieHue 1 Cylika MOJIOYHOTO ChIPhSI.

BapwuanTt 9

1.CenapupoBanue MOJIOKA.
2. Tapa 1 ynakOBOYHbIC MaTEPHUAJIHI.

Bapuant 10
1. F'omorenun3anus MoJioKa. Pa3nmudHble METOIBI OMpeecHUs ee
3 PeKTUBHOCTH

2. Ctepunuzainusi Mojioka. VI3MeHeHne COCTaBHBIX YacTel MOJIOKa
MPY PA3IUYHBIX PEKUMAaX TEIJIOBOW CTEPUIIH3ALINH.
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METOOAUYECKUE YKA3AHUA
K NTABOPATOPHbIM PABOTAM

CryaeHThl JTONMyCKalTCs K padoTe B Ja0OPaTOPUM TOJBKO IOCHE
O3HAaKOMJICHHUS C MpPAaBUJIAMU TEXHUKH OE30MACHOCTH U MOJYyYEHUS UHCT-
pyKTaxa, 9To GUKCUPYETCS B CIICHUATBHOM XKypHAJIE.

JlaGoparopHbie paOOThI BBINOJIHAIOTCS 3BEHbSIMU B cocTaBe 3—4 ue-
noBeK. CTyIeHTBI JOJKHBI 3apaHee TOTOBUTHCS K 3aHSATHUIO, UCTIONB3YS pe-
KOMEHJOBAHHYIO JIUTEpaTypy. [ OTOBHOCTB CTy/I€HTa K 3aHATHUIO IPOBEPS-
eTcsl MpernoAaBaTesieM Mepes] HadaaoM JadbopaTopHoi paboThl. CTyAEHTHI,
HE MOJrOTOBUBIIHUECS K 3aHATHUIO, K BBIIIOJHEHUIO J1a0OpaTOpHON padoTh
HE JIOMYCKAIOTCS W BBIMIOJIHAIOT €€ BHE PACIUCaHUs, MOCJE MOBTOPHOU
MPOBEPKH TOTOBHOCTH.

OT4et 0 mpoaeNaHHOM paboTe MPEICTABISAETCS B KOHIIE 3aHATHS 110
dbopme, paszpaboTanHoi Kadenpoi. ITorn BeIONHEHUS 3adaHUS TOJBO-
JSTCS MPEroiaBaTesieM Ha OCHOBE COOECEeI0BaHUs U aHAJIM3a OTYETA.

NMpaBuna TexHnkn 6e3onacHoOCTU
npu paborte B nabopatopum

[Ipu pabGote B nmadoparopusx Kadeapbl TEXHOIOTUN MOJIOKA U MO-
JIOYHBIX MPOAYKTOB HEOOXOAMMO COOIIOATh CIEAYIOIINE TPaBUIA.

1. Ilepen HayagoMm 3aHATHH HEOOXOIWMO HAACTh OEJIbIC XalaThl U
KOCBIHKY WJIM KOJITTAKHU.

2. Ha pabouem mecTe He cleayeT aep)KaTh HUKaKUX MOCTOPOHHUX
npeameToB. CyMku U TOPTQENH YKIaIbIBAIOTCS B CICITUATBHBIN MIKahYUK.

3. Kareropuuecku 3anpemaercs MuTh BOAY U3 XUMUYECKOU MOCY/IBI.

4. He BKJIFOYATh U HE BBIKJIIOYATH 0€3 pa3pelieHus MpenogaBarelis
pyOunbHUKK ¥ npuOopsl. CaeauTh 3a COCTOSSHUEM H30JIALUUA MPOBOIOB,
AJIEKTPOAPMATYPBI U 00OPYAOBAHUSI.

5. Henp3st mpoOoBaTh Ha BKYC PEaKTUBBHI.

6. 'opsiurie U packajJeHHbIE MPEIMETHI CTABUTh TOJIBKO Ha acOecTo-
BYIO CE€TKY WJIM UHYIO TEPMOCTOMKYIO IIPOKIIAJIKY.

7. I1pu paboTe ¢ KpenKMMHU KUCIOTaMU U 1IeJIo4aMu He0OXOAUMO:

a) Ipu OTMEPUBAHUHU U TIEPEIMBAHUU KUCJIOTHI U IIEJIOYN HA/IEBATh
3alIUTHBIE OYKH, PE3UHOBBIC TIEPUYATKH M MOBEPX XajaTa MPOPE3NHECHHBIM

dapryx;
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0) HEe BTATUBATh PTOM KHUCIOTY B MUIETKY, UCIIOJIBH30BATH JIJISl OT-
MEpUBaHUS KUCIOTHI J103aTOPHI WU PE3UHOBYIO TPYIILY;

B) IPU 3aKPBIBAHUM >KUPOMEPOB MPOOKAMU U MPU BCTPSIXUBAHUU
3aBOpAaYMBATh UX B Cal(ETKH;

') IpU BBEPTHIBAHUU B JKUPOMEP PE3MHOBOM MPOOKH, a TAKXKE MPH
OTCUETEe MOKA3aHUMN COJEpPKAHUA KUPA, )KUPOMEDP IEepPHKaTh 33 PaCIIMpPEH-
HYIO 4acThb, 3aBEPHYTYIO B caleTky. B mpoTUBHOM ciydae, B MECTE crias
KOpIlyca U TpaJlydpOBAHHON TPYOKHU >KHUPOMEP MOXKET CIOMAaThCs, a KHC-
JI0Ta MOMAJET HA PYKHU;

1) BbIHUMasi IPOOKU U3 JKUPOMEPOB, JIEPKATh KUPOMEPHI OTBEP-
CTUSIMU B CTOPOHY OT C€0sI 1 OT OKPY>KaIOIIHX;

€) OTpabOTaHHbIE KUCJIOThl U IIEJIOYH CIUBATH YE€pPE3 BOPOHKY
B CIEIUATIbHBIC OyTHUIKH.

8. Eciu kucioTa momnajga Ha PyKd WIH JUI0, HE0OOXOAMMO TMopa-
KEHHBIE MECTa Cpa3y K€ MPOMBITh YUCTOW BOJIOU, 3aT€M CIIa0bIM pacT-
BOPOM COJIbl U CHOBA YMCTOM BOAOMU. Eciu Kuciiora momnajnga Ha OJIEXKAY,
€€ HEUTPAIIU3YIOT COAOM U CMBIBAIOT BOJIOM.

9. Ecnu B neHTpudyre pazodbercs xupoMep, He0OX0IUMO HEME]T-
JIEHHO MPOMBITh BHYTPEHHIOK YacTh KOPIYCa COJIOBBIM PACTBOPOM, YHC-
TOUW BOJIOU U MPOTEPETH HACYXO.

10. I'opsitre cnupTOBKHU, TOPENKU JAOJIKHBI HAXOJUTHCS OT BOCIIIA-
MEHSIOIIUXCS BellecTB (OeH3UH, 3Qup, COUPT U ApP.) HA PACCTOSHUU
He Omke 3 M.

11. B cnydae BOCIZIaMEHEHUSI TOPIOYUX KUJKOCTEHN CIEAyeT ObICTPO
MOTACUTh TOPEJKH, BBIKIIOUNUTH DSJIEKTPOHArpeBaTeIbHBIE MNPUOOPHI U
MIPUHSTH MEPHI K TYIICHUIO TTOXKapa.

12. OxonunB paboTy, HAAO MPUBECTH B MOPAIOK padbouee MecTo
(BBIMBITH MOCYAY, TOCTABUTh Ha MECTO PEAKTUBBI, IPUOOPHI U T. I1.) U CIIaTh
ero abopanTy Kadeaps.
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NabopaTopHas paborta Ne 1

ONPEOENEHUE NIUHEWHbLIX PA3SMEPOB
MUKPOOBBEKTOB B MOJIOKE

3aganme 1. Onpenenuthb LEHY JIEJICHUS OKYJISIPHOM CETKU IPU pas-
JIMYHBIX YBEJIMUECHUSIX MUKPOCKOTIA.

Heobxooumvie npubopul u npucnocoonenus
1. MukpockoIm OMOJIOrMYECKU .

2. OkynspHas ceTka (OKyIsIp-MUKPOMETD).
3. OOBEKT-MUKPOMETD.

Ha mpenMeTHbIi CTOJMK MHUKPOCKOIA MOMECTUTE OOBEKTMUKPO-
METp TaKuM 00pa3oM, 4TOObI €ro JUHEHKa, HAaHECEHHAs B IIEHTPE KPYTJI0-
ro CTeKJa, COBIAJa C ONTHUYECKON OChbI0O MHUKpOCKomna. Tak Kak camy Jiu-
HEHKY O0BEKT-MHUKPOMETPA PaCCMOTPETh HEBOOPYKEHHBIM TJ1a30M TPY-
HO, TO TOYHO Pa3MECTUTh €€ Ha MPEAMETHOM CTOJMKE MHUKPOCKOIA MOXK-
HO, IPUMEHHB CIa0BI OOBEKTHUB.

[TonyuuB yeTkoe M300paKeHUE JTUHENKN 00BEKT-MUKPOMETpPA MPHU
MaJIOM YBEJIIMYECHUU, HYKHO, HE U3MEHSS €€ MOJIOKEHUSI Ha MPEIMETHOM
CTOJINKE MHUKPOCKOIA, YCTaHOBUTH TpeOyeMblii OOBEKTMB M CHOBa Ha-
CTPOUTH MUKPOCKOII Ha YETKOE U300pakeHue JuHenku. Ecinu ncnonp3yror
MMMEPCUOHHBIE OOBEKTUBBI, TO HAa IMOBEPXHOCTh OOBEKT-MUKPOMETpPA
HYKHO TIOMECTUTh KAaIlIF0 COOTBETCTBYIOUIEH MMMEPCUU (KEAPOBOE WIIH
MMMEpPCHUOHHOE Maclo).

Jluneiika 00BEKT-MUKPOMETPA JOJKHA OBITh 3aKpeTUieHa Ha TIpe/-
METHOM CTOJIMKE MPYKUHHBIMU 32)KUMaMH, a MEPEMEILCHUE €€ B TOoJe
3pEeHUs] MUKPOCKONA HYHO MPOU3BOAUTH C MTOMOIILI0O BUHTOB MPEIMET-
HOTO cTojinka. OKYJISIPHYIO CETKY, MPEACTABIISIONYI0 COOOM CTEKJITHHBIN
KPY’KOK, Ha KOTOPOM pa3MElICH KBaJpar, pa3acicHHbId Ha 250 ManeHb-
KHX KBaJIPATUKOB, HY>KHO TTIOMECTUTh BHYTPb OKYJIsIpa MOBEpX auadparmsl
nonsi. [{ns 3Toro cHayaiza OTBUHTUTE OIPABY BEPXHEH JIMH3BI OKYJISIpa,
MOJIOXKUTE CETKY, a 3aTeM aKKypaTHO CHOBa NMPUBUHTUTE ompaBy. Eciu
M300pakKeHUE CETKH B OKYJIsipe OyAeT HeUYeTKuM, a OyKBEHHBIE U MHU(PO-
BbI€ MHJICKCHI JICJICHUN CETKU MEPEBEPHYTHIMHU, TO HYKHO OIEPAIUIO I10-
BTOPUTH U MOBEPHYTh CETKY APYTrOr CTOPOHON. OKYJISP C CETKON BIIOKHUTE
B TyOyC MHUKpPOCKONA M HACTPOUTE TakK, YTOObI OJTHOBPEMEHHO BUJIETH
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YeTKUE U300paXKeHUs JIeICHUH OOBEKT-MUKPOMETPA U OKYJISIPHOM CETKHU.
C noMomipl0 BUHTOB MPEIMETHOIO CTOJIMKA CMECTUTE H300pa)KeHue JH-
HEWKHU B BEPXHIOIO WJIM HUXKHIOK YacCTh MOJISA TaK, YTOOBI JIEJICHUs JIMHEH-
KU BBICTYTIAJIU 3a Kpai KBajpara OKyJspHO# ceTku (puc. 1.1).

[Tocne 3TOro Hy>KHO BBHIOpaTh OTPE30K JUIMHOHN L Ha JIMHEHKE 00b-
EKTMHKPOMETPA, LEJI0€ YUCIO ACICHHM KOTOPOrO COBHAIO ObI C LIEJIBIM
YUCIIOM JIeJICHUH (KBaJpaTUKOB) OKYJISIpHOM ceTku. IlogcuurtaTh 4ucio
AeNeHN 00beKTMHUKpOMETpa & U ceTku b, ymemaromuxcs Ha oTpeske L.
Ieny nenenus X, MKM OKYJISPHOM CETKU BBIUUCIIUTE IO (OopMyJie

TJIe @ — YUCIIO JICTICHUI 00beKT-MUKpoMeTpa; b — uucno nenenuit oxysip-
HoM ceTku; 10 MKkM — 11eHa Aenenust oobekT-Mmukpometpa (0,01 mMm)

i } Jluneiika (00 BEKT-MUKPOMETP)
L]

OxynsipHas ceTka
(OKyJISIp-MHKPOMET))

Puc. 1.1. Onpenenenne neHbl J€IEHUS OKYJISIP-MUKPOMETPA

B npumepe, nzodpaxennom Ha puc. 1.1 a = 16; b = 4; X = 40 mkm.
CrnenoBaTenbHO, €CITM MUKPOOOBEKT Pa3MEIleH B IIpeesiax OJHOTO KBaj-
paTa OKYJISIPHOU CETKH, TO JEHCTBUTENbHBIN pa3Mep ero nomnepeyHukKa co-
craBysieT 40 MKM.

Takum >xe 00pa3oM MOKHO ONPEAENIUTh LEHY JIEJICHUSI OKYJIIPHOU
CEeTKM MpPHU JPYroM YBEIMYEHUH MHUKPOCKOMa. Pe3yiabTaTbl M3MEpEeHHid,
MOBTOPEHHBIX TPHXK/IbI, CBOJIAT B TaOIHMIy ciaeayroriel ¢opmsl (Tad. 1.1).

[Tocne onpeneneHus LEHbI IEIECHUS OKYJISIPHON CETKH OOBEKT-MHUK-
POMETP HYXKHO CHSTh C MPEIMETHOTO CTOJIMKA, YJIAJIUTh UMMEPCHUIO C T10-
BEPXHOCTH MHUKpOMeTpa W (PpOHTaIBHOM JIMH3BI OOBEKTHBA (€CIM OHA
MIPUMEHSLIACH) U YIIOKUTh 00BEKT-MUKPOMETP B QY TIIsIp.
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Tabauma 1.1

PesynberaTel usmepenui

OmnpenernsieMble BETMUYUHbBI

1 2 3

Co0OcTBEHHOE yBEIMUYECHHE 00BEKTHBA
CoOcTBeHHOE yBEIHMUCHHUE OKYIsIpa

[IpumeHnsiemass uMMepcus
Ob1iee yBenmnyeHre MUKPOCKOMa
Yucno neneHuit o0beKTMUKpOMETPA A

Yucio IeeHu OKyJIIpHOM ceTka b

Llena nenenus okynsipHou ceTku X

[ToryyeHHBIC 3HAYCHUS IICHBI JICJCHUS OKYJISIPHOW CETKH COOTBET-
CTBYIOT TOJIBKO TEM YBEIWYCHHUSIM MHKPOCKOIIA, IPH KOTOPBIX OHH OBLIN
OTIpEICIICHBI.

3amanue 2. Omnpenenuth pa3Mepbl JKUPOBBIX IIAPUKOB MOJIOKA
U JaTh XapaKTEPUCTUKY PACTIPEICICHUS UX 110 Pa3MepaM.

Heobxoaumbie mpuOOpsbI, MPUCTIOCOOTIEHUS U CHIPHE:

1. Mukpockor OM0JIOrMYEeCKUH.

2. OkynsapHas ceTka.

3. [IpeameTHbIE ¥ MOKPOBHBIE CTEKIIA.

4. ITunerka Ha 1 mu.

5. Mepnas kon6a Ha 100 mit.

6. Mosioko cBexee macTepru30oBaHHOE, TUCTUIUTMPOBAHHAS BOA.

Tlopsooxk evinonnenus pabomol

Pa30aBuTh MOJIOKO BOJIOM B MEepHOM KojOe B cooTHomeHuu 1:100

(1 M monoka u 99 mn Bogsl). [lomecTuTsh 1 Kamio pa3BeEHHOIO MOJIOKA

Ha MPEIMETHOE CTEKJIO M HAKPBITh MOKPOBHBIM CTEKJIOM. JKUpOBbIE I1a-

PUKH MOJIOKA paccMaTpyUBaTh NPU YBEIUYECHUSX, AJIsI KOTOPBIX ONpeese-

Ha 1ieHa feneHus okyisapHoi cetku (280%, 400" mam 6007). IToxcuurarh

KOJIMYECTBO M ONPEAEIUTh AUAMETP IIAPUKOB Ha IUIOLIAJU, OIPAHHYECH-
HOU pa3mMepamMu OKYJIIPHOMN CETKH.

JKvpoBble mapuKu ¢ TMaMEeTPOM 2 MKM U MEHEE CUUTAIOTCS MEJl-

KUMH; OT 2 10 6 MKM — cpelHUMU; 6 MKM U OoJiee — KpynHbIMU. Takoi
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MOJICUET CcieayeT mpou3BecTu He MeHee 4eM B 10 mossix 3penus. Pe3ynb-
TaThl HAOJIFOICHUH cBecTH B (Tadm. 1.2).

Taomuma 1.2
Ne monst Komu4ecTBO JKUPOBHIX IIAPUKOB C JUAMETPOM O61ee yncio
3peHHS KHUPOBBIX
o 2 MxM Ot 2 1o 6 MKkM 6 MKM U OoJiee IMAPHKOB

1

2

3

4

Bceero

B %

K 001emMy

JUCITY

HToroseie pe3ynbTaThl CIEAYET HCIOJB30BATH JUIA IOCTPOCHUS
rpaduka. Ilo ocu opAMHAT HYXHO OTJIOKUTh KOJMYECTBO >KUPOBBIX IIa-
PUKOB Ka)KIOro pa3Mepa B MPOLEHTaX K 00IIeMy UX KOJUIMYECTBY, KOTO-
poe nmpunuMaerca 3a 100%. Ilo ocu abcuucc OTIOKUTH pa3MeEpPbl KUPO-
BBIX IIAPUKOB. [10Ty4eHHBIE TOYKM COCNVHUTH IUIABHOW KPUBOM, Xapak-
TEPU3YIOILIEH AUCIIEPCHOCTh AMYJIbCUH Kupa B Mosioke. [logo0HbIM 00pa-
30M MOYHO OIPEJEIUTh Pa3MeEPhl JKUPOBBIX IIAPUKOB B BOCCTAHOBIEHHOM
CyXOM MOJIOKE, JETCKMX MOJOYHBIX CMECAX U JAPYTUX KUJIKUX MOJOYHBIX
IIPOYKTaX.

Jnst nosmydenus ©ojiee TOUYHOM XapaKTEPUCTUKHU JIUCIIEPCHOCTH
KUPOBBIX IAPUKOB MOJIOKA HYKHO Cy3UTh IPEIEIbl U3MEPEHU 10 1 MKM.
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NNaGopaTopHasa paborta Ne 2

ONPEAOENEHUE KOJIMMECTBA XUPOBbIX LWAPUKOB
B MOJIOKE C NOMOLIBbIO KAMEPbI NOPAEBA

3aganue. Onpeae/iuTh KOJUUYECTBO KUPOBBIX IIAPUKOB B CIUHUIIC
3 3
o0BbemMa MoJioka (MM~, cM°).

Heobxooumvie npubopwl, obopyoosanue u uneeHmaps
1. MukpockoIm OMOJIOrH4eCKuH.

2. CuetHas xkamepa ['opsieBa.

3. Mepnas kon6a Ha 100 mu1, nunerka Ha 1 M.

4. ITokpoBHBIE CTEKIIA.

5. Cnupt 3TUNOBBIN (pEKTU(UKAT).

6. ['ma3nas numnerka.

7. Mapns, dianens.

llopsook evinonnenust pabomeol

Kamepa ['opsieBa npeacraBiser coboi TOICTOE MPEIMETHOE CTEKIIO,
Ha KOTOpoM oTuuirdoBaHbl TpH momaaku. Cpennsis momaaka Ha 0,1 MM
HIKe, yeM OokoBbie (puc. 2.1). Kpome Toro, oHa paszzgeneHa kKaHaioM
Ha JIB€ OJMHAKOBBIC MOJIOBUHKU. BepTHUKambHBIMU W TOPU3OHTAIbLHBIMHU
JMHUSIMU CPENHSS TUIOIIAKa pa3/ielieHa Ha 25 KpynHbIX KBagpaToB, B Ka-
XKJIOM U3 KOTOPBIX MMeeTcs 16 menkux kBajaparoB. [lnomans kaxaoro
KBaIpaTHKA cO CTOpPOHOH 1/20 MM paBHa 1/400 Mm% rmy6una — 0,1 MM,
TOorja 00bEM MOJIOKA B 3TOM KBaJI[paTUKE COCTABJISCT:

1/400 - 0,1 mm°> =25 - 10° mm® = 25 - 10 °mo.

PaccmaTtpuBas kamepy ['opsieBa moja pa3ivyHbBIM YIJIOM 3pEHUS,
MOKHO Pa3JINYUTh CPEIHION0 TJIOMIAJKY C HAHECEHHOU ceTKOM. [1010KuTh
kamepy lopsieBa Ha HOpEeAMETHBIA CTOJIMK MHUKPOCKOIMA, PAaCIOJOKUB
IIEHTP CETKH KaK MOXKHO OJIMXKe K ONTHYECKOM OCH MUKPOCKOIIA, IIpeaBa-
PUTENBHO 3aKpENuB €€ 3aKMMOM Ha MPEIMETHOM CTOJMKE. PaccMOTpeTh
CETKY IpHU MajoM yBeianueHur Mukpockomna (56%, 80" wmu 120%), a 3arem
npu pabodyem yseamueaun (280, 400 wmum 6007).

Monoko nipenBaputesbHO pa3BecTu Bojor B 100 pa3 (k 1 mu mo-
7noka A00aBuTh 99 M BOABI) M TIIATENIBHO TepeMemiatb. OJHY Karulo
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Pa3BEIEHHOI0 MOJIOKA MOMECTUTh B LIEHTP CUYETHOW KaMepbl U MOKPHITH
MMOKPOBHBIM CTEKJIOM, CJIErKa IMpuXkaTh ero kpas (a He cepenuny). Ocra-
BUTH B MTOKOE Ha 5—10 MuH.

HacTtpouTh MUKPOCKON Ha YE€TKOE M300paKeHHE XKUPOBBIX MIAPHU-
KOB M CE€TKM KaMephbl. [loacunTarh KOJIMYECTBO JKUPOBBIX IIAPUKOB B MATH
O0onpmux kBaaparax (niau 80 manblx), paclo0KEeHHbIX B Pa3JIMYHbIX Yac-
Tax mpemnapara. [Ipu 3ToM, ecnu mapuk OOJbIIEH CBOCH YaCThIO JICKHUT
BHE I'paHMI] KBaJpaTa, TO €ro He cuMurTaroT. KonnuecTBo mapukoB, MOA-
CUMTAHHOE B MATHU OOJIBIINX KBaJpaTaX, CyMMHUPYIOT, BBIUYUCISIOT CPe-
Hee MX KOJIMYECTBO X, KOTOPOE COMCPKHTCA B | MM° MOJOKA, YUHMTHIBAS
CTENEeHb pa3BelieHus, o Gpopmyiie

5
Y= 10°-100- M
25-80

rae M — xoau4ecTBO KUPOBBIX mapukoB B 80 kBajgpatukax; 100 — cre-
neHb pasBenenus; 80 — KOMMYECTBO KBaJAPATUKOB, B KOTOPBIX MPOBEACH
I0JICYET KOJIMYECTBA KUPOBBIX MAPHKOB; 25 - 10> — eMKOCTb KBaApaTH-
Ka, MM".
Jlist 6osee TOYHOTO OMpPEneNeHUs KOJIWYECTBA KUPOBBIX IIAPUKOB
B MOJIOKE TOJICYET MPOU3BOAAT 2—3 pasa, 3ampaBiisisi K&K pa3 Kamepy
['opsieBa HOBOHM Karjieli MOJIOKa TOMW ke MpoOBI (IIPEACTaBUTH CpElHEE
apudmeTrueckoe 3HaYCHHE TMONYYCHHBIX BennyuH). [locie BbIMOTHEHUS
paboThl HEOOXOaUMO TpOoTEepeTh Kamepy l[opsieBa 4uCTON (IaHemNbIo,
a 3aTeM CupToM (peKTU(UKATOM).
Bce nonydyeHHsie maHHBIC BHECTH B TaOi. 2.3 U caenaTh OOIIHe
BBIBOJIBI.

Tabauma 2.1
No Koan4ecTBo )KMpPOBBIX IIAPUKOB
OIIbITa B xBagparax Beero B 1 mm° 1 mn
1 2 3 4 5 MOJIOKA MOJIOKa

1

2

3

Cpenusis

BEJIMYMHA
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NNaGopaTopHasa pabora Ne 3
OMPEAENEHUWE KAYECTBEHHbLIX MOKA3ATENEW MOINOKA

Llenv pabomel — 03HAKOMUTBCS C METOJIAMU aHAJIM3a MOJIOKA TIPH
OTIpE/ICNIEHNN TAKUX €ro Moka3aTesel, Kak aKTUBHasg U TUTpyeMas KH-
CJIOTHOCTH, IJIOTHOCTh, CTENEHb YHUCTOTHI, TPYIIa TEPMOYCTOMUHUBOCTH,
MaccoBas JI0JIs )Kupa U Oelika, OakTepHalibHasi 00CEMEHEHHOCTb.

K Momoky, mocrynarmouiemMy Ha NPEANPHUITHAS MOJOYHOU MPO-
MBINIJICHHOCTH, TPEABABISAIOTCS OINpeAeieHHbIE TpPeOOBaHMs, TapaHTH-
pYIOIIKE MOTYYeHHE U3 HEro T0OpOKaYeCTBEHHBIX B MUILEBOM U CaHUTAp-
HOM OTHOIIIEHUU TIPOYKTOB.

Mosnoko, NpUHUMaeMoOe Ha MOJIOKOIepepadaThIBatOIINE MPEIIpH-
ATHSL, TOJKHO cooTBeTcTBOBaTh TpeboBanusiM 'OCT P — 520-2003. «Mo-
JIOKO KOpPOBBE — ChIpoey. (cM. [14])

[To opraHoyieNTUYECKUM TOKA3aTeIsIM OHO JIOJDKHO COOTBETCTBO-
BaTh TpPeOOBaHUSM, MPEICTaBICHHBIM B Tabn. 3.1, a mo Qu3NKO-XUMH-
YECKUM — HOpMam, PUBEACHHBIM B Ta0J. 3.2.

Taomuna 3.1
OpranosienTnyecKkne MOKa3aTeJ M MOJIOKA
HaumenoBanue Hopma s mostoka copra
TokasaTe/d BBICILIETO TIEPBOTO BTOPOTO
Koncucrennus OpnHopoiHas KUAKOCTh 03 0caika U XJIONbEB.
3aMOpaKMBAHUE HE JIOMYCKAETCs
Bxyc u 3anax YucTelil, 6€3 MOCTOPOHHMX 3aM1aXOB M MPUBKYCOB, HE CBONCTBEH-

HBIX CBEKEMY HATYPaJIbHOMY MOJIOKY

Jlomyckaercst B 3MMHE -
BECEHHUH nepuoy cinado-
BBIPAKCHHBIM KOPMOBOM
MPUBKYC U 3amax.

I{BeT Ot 6e70ro 10 CBETIIO-KPEMOBOTO

ConepxaHrue TOKCUYHBIX 3JIEMEHTOB, adyaTokcuHa M1, antuoumo-
TUKOB, MHTMOMPYIOIIMX BELIECTB, PAJUOHYKIHMIOB, MECTULUAOB, NaTO-
TE€HHBIX MUKPOOPTaHU3MOB, B TOM yucie caibmMoHem, KMA®AHBM u co-
MAaTHYECKHUX KIIETOK B MOJIOKE JTOJDKHO COOTBETCTBOBATH JECHUCTBYIOIINAM
HopMaM (cm. [16]).
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Tabauma 3.2

Du3nKO—XUMHYEeCKHe MoKa3aTeJI MOJI0Ka

HaunMeHoBaHue HopMa IJI1 MOJIOKa CopTa

HoKa3aTe/uil BBICIIIETO IEPBOTO BTOPOT'O
Kucnoruocts, °T Ot 16,00 1o 18,00 | Ot 16,00 1o 18,00 | Ot 16,00 1o 21,00

['pyrina 4YKCTOTHI,
HE HUXE | | 1

[TnoTHOCTB, KT/M,
HE MEHEE 1028,0 1027,0 1027,0
Temneparypa

3aMep3aHus, °oC”

He Brimie munyc 0,520

MoskeT uCcnoab30BaThCs B3aMEH OIpeCaACIICHUA IIJIOTHOCTH MOJIOKa

Mosoko, npegHa3HaueHHOE 711 U3TOTOBJIEHUS TPOIYKTOB IETCKOTO
U JMETUYECKOTO MUTaHUs, JOJDKHO COOTBETCTBOBATh TPEOOBAHUSIM BBIC-
IIETO COpTa U MO TEPMOYCTONYMBOCTH NODKHO ObITh HEe Hipke Il rpymmb
B cootrBercTBUM ¢ [ OCT 25228.

bazucHas olmiepoccuiickas HOpMa MacCOBOM JOJHU KHAPa MOJIOKA —
3,4 %, 6a3ucHast HopMma MaccoBoi 1o1u oenka — 3,0 %.

Mooko 1mmocie TOWKH TOKHO OBITh MPO(PHIHTPOBAHO (OUHUIIEHO).
OxnaxaeHue MOoJIOKa TPOBOIAT B XO34MCTBAX HE MO3HEE 2 Y MOCTE JOUKHU
1o temmneparypsl (4+2) °C.

Mo10K0, MOJIy4€HHOE OT KOPOB B MEPBBIE CEMb JHEU MOCIE OTENa
U B MOCJEIHUE MATh JHEH Mepes 3alyCcKoM, TPUEMKE Ha MUIIEBHIC LU
HE MOJJIEKUT.

IIpasuna npuemru. I1o 'OCT 13928 otGop mpod MoJI0Ka OCYIIECT-
BIISIIOT B MECTE€ €ro MPUEeMKH, OGQOPMIISIIOT YAOCTOBEPEHHEM KauecTBa
1 0€30MaCHOCTH W COINPOBOXKIAIOT BETEPUHAPHBIM  CBUJCTEIILCTBOM
(crpaBKOM) YCTaHOBIICHHOW (DOPMBI.

B ynocTroBepennn kauecTBa U 0€3011aCHOCTH YKa3bIBAIOT:

— HOMEp yJO0CTOBEPEHUS U JIaTy €ro BhIIAYH;

— HAMMEHOBAHME U aJIpEC MOCTABIIMKA;

— HaUMEHOBAHHE U COPT MPOJYKTA;

— HOMEp TapTHUH;

— 7aTy ¥ BpeMs (4, MUH) OTTPY3KH;

— 00bEM TapTHUH, J;
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— JJaHHBIE PE3yJIbTaTOB HMCIBITAHUM (MaccoBasi JOJI KHUpa, IJIOT-
HOCTb, KUCJIOTHOCTh, YUCTOTA, TEMIIEpATypa NpHu OTTPYy3Ke);

— HOMEp U AaTy BbIIAYU COMPOBOAUTEIBHOIO BETEPUHAPHOIO CBU-
JIeTeNhCTBa (CIpaBKM) U HAMMEHOBAHUE OpraHu3alliy roCyJapCTBEHHOU
BETEPUHAPHOM CITY»KOBbI, BBIJIABIICH €ro;

— 0003HauY€HNE HACTOAILETO CTaH1apTa.

[leproarYHOCTH KOHTPOJIS MOKA3aTEIEN KauecTBa MOJIOKA IIPH MTPU-
eMKe JJOJDKHA COOTBETCTBOBATH JAHHBIM, IIPEICTABIICHHBIM B Ta0m. 3.3.

Tabmuna 3.3

HOpH}IOR KOHTPOJIA noxkasarteJjed MoJIOKa IpHU MPUEMKE

KonTponupyemsbrit IleproanuHOCTD MeTo1bl uCHIBITAHUI
ITOKa3aTeb KOHTPOJIA IIpY IOBTOPHOM KOHTPOJIE
[To npocnbe B cniopHbIx
ITOCTAaBIIMKA Ciy4asix
Opranonentuveckue ExxemneBHO I'OCT 28283-89 | 'OCT 28283-89
II0Ka3aTesu B KO)XJIOM TapTUHU
Temmeparypa, °C ExxemneBHO I'OCT 267-85 I'OCT 267-85
B KOXJIOM TapTUU
Turpyemas E>xenneBHO I'OCT 3624-92 | T'OCT 3624 (2.2)

KHUCJIOTHOCTB, °T

B Ka)XJI0M TapTUH

Maccoast nomns ExxenneBHO I'OCT 5867-90 | I'OCT 22760-77

xupa, % B KO)XJIOM IapTUHU

II1oTHOCTS, Kr/M° E>xenHeBHO I'OCT 3625-84 | T'OCT 3625-84
B KO)XJIOW apTUU pasn. 3

baxrepuanbHas oOce- He pexe onnoro I'OCT P 53430- | T'OCT P 53430-

MeHeHHocTh, KOE/r pa3a B 10 nHeit 2009 2009

Maccoast nomns He pexe nyx paz | TOCT 25179-90 | 'OCT 23327-98
Oenka, % B MECHII]

Temneparypa E>xxenneBHO I'OCT 25101-82 | TOCT 30562-97
3amepsanus, ° C B KaXJI0M MapTUH

Hanuuue [Tpu nogo3penuu I'OCT 3623-73 | I'OCT 3623-73
dbocdorassl TEIJI0OBOM 00paboTKM

I'pynna Tepmo- ExenHeBHO I'OCT 25228-82 | TOCT 25228-82
YCTONYUBOCTH B KQXXJI0M ITapTUH

Coneprkanue coma-

He pexe onnoro

I'OCT 23453-90 | 'OCT 23453-90

THYECKHX KJICTOK, paza B 10 nHeu pasn. 3
TBIC/CM®

Hanuuue nnrubu- He pexe onnoro I'OCT 234-79 I'OCT P 51600-
PYIOIIMX BEIIECTB paza B 10 qHeit 2000
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KoHTponb 3a comep:kaHUEM MECTHIUAOB, TOKCHYHBIX 3JIEMEHTOB,
AHTUOMOTHKOB, UHTMOUPYIOIINUX BELIECTB, PAIUOHYKIUJIOB, apIaTOKCUHA
M1 u MUKPOOMONOTHYECKUX MOKa3aTeIeil OCYIIECTBISAIOT B COOTBETCTBUU
C MOPSAIKOM, FapaHTUPYIOMIMM O€30MaCHOCTh MOJIOKA U YCTaHOBJIEHHBIM
MPOU3BOJIMTENIEM HATypPaJIbHOTO KOPOBBETO MOJIOKA IO COTJIACOBAHUIO
C OpraHamu 3/IpaBOOXpPaHEHUS.

[Ipu oOHapyKeHHH B MOJIOKE MHTHOUPYIOIINX BEIECTB MPUEMKY
€ro He IPOU3BOISAT, JaXKE €CIHU M0 OCTAIbHBIM MOKA3aTeNIIM OHO COOTBET-
CTBYET TpeOOBaHUSIM HACTOAIIEro cranaapta. [Ipuemky criemnyromieit nap-
TUUA MOJIOKA, MOCTYNUBIIEH U3 X0341lCTBa, OCYIIECTBIISIIOT MOCIIE MOIyYe-
HUS pe3yJbTAaTOB aHaiu3a, MOATBEPIKAAIONIETO OTCYTCTBHE WHTHOHPYIO-
IIUX BEIIECTB.

[Ipy nonydyeHUM HEYAOBIETBOPUTEIBHBIX PE3YJIbTATOB aHAIN30B
XO0Tsl ObI 110 OJJTHOMY W3 MOKa3aTeseil Mo HEMY MPOBOAST MOBTOPHBIN aHa-
T3 YIBOGHHOTO 00BheMa MpOOBI, B3SITOM M3 TOM K€ MmapTuu Mojioka. Pe-
3yJbTaThl MOBTOPHOTO aHAJIM3a SIBJIAIOTCS OKOHYATEIbHBIMH U PaCIpo-
CTPaHSIOTCS HA BCIO MAPTHIO MPOAYKTA.

Monoko mimotHOCTRIO 1026 KF/Ms, KHACIOTHOCTBIO 15 mmm 21 °T
JOMYCKAEeTCsl MPUHUMATh Ha OCHOBAHMM KOHTPOJIbHOW (CTOMJIOBOI) mpo-
OBl BTOPBIM COPTOM, €CJIH OHO MO OPraHOJICNITUYECKUM, (PU3UKO-XUMH-
YEeCKUM U MHUKPOOMOJOTMYECKMM I0Ka3aTelsiM COOTBETCTBYET TpeOoBa-
HUSIM HacTosimero cranaapra. Cpok AEHCTBUS pe3yJIbTaTOB KOHTPOJIbHOU
poObl HE I0JHKEH NpeBbIaTh 14 cyT.

MookO mnepeBO3IT CHEeUATU3UPOBAHHBIMUA TPAHCIIOPTHBIMU
CpelCcTBaMU B COOTBETCTBUM C IMPaBUJIAMU MEPEBO30K CKOPOMOPTAIIUXCS
Ipy30B, ACHUCTBYIOIIMMHU HA TAHHOM BHU/JI€ TPAHCIIOPTA.

MOoJIOKO TpaHCIOPTUPYIOT B LUCTEPHAX ISl MUIIEBBIX >KUIKO-
creit mo 'OCT 9218, merammuueckux dasrax mo ['OCT 5037 u npyrux
BUJIaX Tapbl, pa3pelICHHbIX OpraHamMu 3/paBooxpanenus Poccuu 1i1s KoH-
TaKTa ¢ MOJIOKOM U MOJIOYHBIMU MPOAYKTAMH.

KpbIiky Tapbl 3aKpbIBalOT TePMETUYHO. 3aloOpHbIE YCTpOICTBa
KpbItiek mioMoupytot mmombamu o 'OCT 18677.

MooKO TpaHCHOPTUPYIOT HpU €ro Temmeparype oT 2 mgo 8 °C
He Oonee 12 4.

[Ipu HapyllleHHH PEKUMOB TPAHCIIOPTUPOBAHMS MOJOKO MPHUEMKE
HE TIOJIJICHKUT.
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Monoko y caatumka XxpaHAar npu temneparype (4+2) °C e 60-
nee 24 4. Ilpu cnaye Ha NpeanpUsITUS MOJOYHOW MTPOMBIIUIEHHOCTH TEM-
neparypa MoJjioka JobkHa ObITh He BhIlie 8 °C. [Jomyckaercs, 1Mo 10roBo-
PEHHOCTH CTOPOH, BBIBO3 HEOXJIAXJACHHOIO MOJIOKA U3 XO3SIICTB Ha mepe-
pabaThiBarolue MPEANPUsATHS B TeUeHHE He Ooyiee OJHOr0 Yaca IOcCIie
JIOMKH.

Onpeneﬂenne TI/IpreMOﬁ KHCJIOTHOCTH MOJIOKA
(TOCT 3624-92)

IIpubopovr u peaxmuewvl. Konosr Ha 150-200 M1, numneTka BMECTH-
MocThi0 10 M, OropeTka crekiisHHas Ha 25-50 mui, kanenbHUIa s e-
Hondranenna; 0,1 H. pacTBop enkoro Harpa (kamus); 1 %-i cnupTOBOM
pact Bop (eHondTanenHa; Boja JUCTWIIMpPOBaHHas; 2,5 %-ii pacTBOp
CEPHOKHCIIOT0 KOOanbTa.

Xoo ananuza. B xoHH4ecky koyi0y BMecTUMOCThIO 150—200 mn
OTMEpSIIOT nuneTkoi 10 mu Monoka, nmpubaBmsitoT U3 OropeTku 20 MiT Tuc-
TUJUTMPOBAHHOU BOJBI U TpH Karu 1 %-ro genondranenna. Cmech Tiia-
TEJBHO MEPEMEIINBAOT U MeajleHHO TUTPYyroT 0,1 H. pacTBOpoM enKoro
HaTpa (Kauus) MpPU HENPEPHIBHOM MOMENIMBAHUU COAECPKUMOIO KOJOBI
JIETKMM €€ BpallleHUEM JI0 TOSBJIEHUs CJab0-pO30BOr0 OKpallMBaHUS,
He ucyes3aronero B reuenue 1 mun. KucnotHocts MoJioka B rpagycax Tep-
HEpa paBHA KoandecTBY MWUIMIUTPoB 0,1 H. pacTBOpa €IKOro Hartpa
(kanus), mouieAnero Ha HeTpanuzamuo 10 M1 MOJIOKa, YMHOKEHHOMY
Ha 10. Pacxoxnenne Mexay napauieabHbIMU ONPEICIICHUAMU HE JOIKHO
npespimath 1 °T.

OnpenesieHne AKTUBHON KMCJIOTHOCTH MOJIOKA
(T'OCT 26781-85)

AKTHBHAas1 KHCIIOTHOCTb ONPENENSAETCA KOJIMYECTBOM I'PaMM-HOHOB
BOJIOPOJIA, HAXOAAIIMXCA B 1 JI JaHHOTO PacTBOpa, U BBIPAXKAETCA BOO-
poaubiM nokazatenem (pH). Tlon Benuuunoit pH nmonumMaroT oTpunaTenb-
HBI 1eCATUYHBINA JOorapu(p™M KOHIEHTPALUA HOHOB BOJOPO/Ia B MMPOAYKTE;
pH cBexxero Mojioka MOKET CoCcTaBysATh 6,5—6,7.
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Jns onpeneneHuss akTUBHOM KHCIOTHOCTH MOJIOKA MCITOJb3YETCS
naboparopusiid noreHuometp JIITY — 0,1; yauBepcanbHblil pudoOp THIA
pH — 222 unu pH — 222.1 ¢ qmanazonom u3mepenus pH 3-8.

Xoo ananusza. Oxono 40 mMiI MOJIOKa OTOMPAIOT B CTaKaHYHMK, I10-
IPY’KalOT B HETO AJIEKTPO bl mprbopa u uepe3 10—15 ¢ mpousBoasT oTcuer
MOKa3aHus Mo mkajie npubopa. CHUMATh MMOKa3aHUS PEKOMEHAYETCS MO-
cie 30-MUHYTHOTO MpOoTpeBa Mpudopa. IAEKTPOAbl A0 U MOCIE MOTpyKe-
HUS B UCCJEAYEMBIN pacTBOp CIEAYET TIIATEIbHO NPOMBITh AUCTHUILIUPO-
BaHHOW BOJOMW, a OCTaTKU BOJBl yAAIUTh (UIBTPOBAIHHON OyMarowu.
B ycnoBusix nmpou3BoJICTBA MPU KOHTPOJIE KUCIOTHOCTH ISl OOJEeryeHus
MOJIb3YIOTCSl YCPEAHEHHBIMU TabnuliaMu cooTHoueHust pH u turpyemont

KHCJIOTHOCTH. ITO COOTHOIIECHHUE ISl 3aTOTOBIIIEMOTO MOJIOKA MPUBEICHO
B Ta0J1. 3.4.

Taomuna 3.4
Turpyemas
KHCJIOTHOCTD, 16 17 18 19 20 21 22
°T
pH 6,79 6,69 6,64 6,58 6,52 6,46 6,41

MeTtox onpenesieHus1 IVIOTHOCTH MOJIOKA
(T'OCT 3625 -84)

[TnoTHOCTHE MOJIOKAa — 3TO ero macca npu Temmeparype 20 °C, 3a-
KJIFOUEHHAs B eAMHUIE 00beMa (KWIOrpaMMbl Ha KyOuueckuit metp). 13-
MEpPEHUE IJIOTHOCTH MOJIOKA MPOU3BOAAT C MOMOIIBI CIEHHAIBHOIO
apeomeTpa (J1aKTOJICHCUMETpa), KOTOPbIK HMMEEeT JIBe IIKaJibl. BepxHss
IIKajia OKa3bIBAET TEMIIEPATYPY MOJIOKA, @ HYXKHSIS — INIOTHOCTh MOJIOKA.

Ilpuboper u nocyoa. JIaKTOAEHCUMETPHI CTEKJISHHbIE THUMa A
c repmomerpoM U 1ieHou geneHus 0,001 mwimm thma b 6e3 Tepmomerpa
u ¢ uenon genenus 0,0005, nMIMHAPH CTEKJISTHHBIC, COOTBETCTBYIOIINE
pa3zMepam JaKTOJAECHCUMETPA.

Xoo awnanusa. TIMOTHOCTH KOPOBBETO MOJIOKA OMPENEISIOT MPHU
Temmeparype 2045 °C. ITpoby B kommuectse 0,25 wiu 0,5 1 (aM°) MoIOKa
nepesa OnpeiesieHUEM IUIOTHOCTHU TIIATEIbHO MEPEMEIINBAIOT U OCTOPOXK-
HO, HE JIONyCKas BCIICHUBAHUS, HAJIMBAIOT MO CTEHKE B CyXOW IMJIMHIP,
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KOTOPBII JIep’KaT B CJIErKa HAKIIOHEHHOM MOJIOkKEHUH. CyXOod U YUCTBIN
JAKTOJICHCUMETP MEJICHHO MOTPY>Kal0T B MOJIOKO M OCTAaBJISIOT B HEM
CBOOOJIHO TIABAIOLIUM TaK, YTOOBI OH HE Kacajcsi CTEHOK nuiuHapa. [{u-
JUHJIP JIOJKEH CTOSITh HA POBHOW TOPU30HTAILHOM MOBEPXHOCTH B TAKOM
MOJIOKEHUH IO OTHOLICHUIO K UCTOYHUKY CBETA, KOTOPOE JAET BO3MOXK-
HOCTb OTUYETJIMBO BUACTH KAy IJIOTHOCTU U TEMIIEPATYPHI.

OTtcuer noka3zaHuil TeMnepaTypbl IPOU3BOIAT HE PAHEE YEM YEPE3
2 MUWH, TUIOTHOCTH — 4€pe3 3 MHH, IIOCJIE YCTAHOBJIEHUS JIAKTOICHCUMET-
pa, B HEMOJIBUKHOM NOJIO)KEHHUU. [Ipyr OTKIIOHEHHH TeMIepaTypbl MOJIOKa
ot 20 °C BHOCAT MOMPaBKY: Ha KaxJblid rpaayc Beimie 20°C BBIUUTAIOT
0,0002 enuHUIBI JIOTHOCTH, WJIM MPUOABISIOT CTOJBKO K€, Ha KaXIbIH
rpanyc Hxke 20 °C, uiu nons3yrores tTadauuei uz 'OCT 3625-84.

Onpenenenne unctorhl Mosioka (FOCT 8218-89)

Metoa oCHOBaH Ha ONpENCICHNN HATMYNS MEXaHUISCKUX MPHUME-
cell, myTeM (UIBTPOBAHUS OMPENEIEHHOTO0 00beMa MOJIOKA M CpaBHEHUS
3arpsiI3HEHHOCTH (PUIIBTpa C STAJTOHOM JIJIsl YCTAHOBJICHUSI TPYIIIBI YUCTO-
ThI MOJIOKA.

Ilpubopwr u mamepuanvt. 1lpudop niasa GuabTpoBaHUsE NPOObI MO-
JoKa ¢ auameTpoM (GUABTpyomer mnoBepxHocTH 27-30 MM, BaTHBIC
GUIBTPBI, MEpHAs KPYKKa.

Xoo ananuza. B NTOHHOE OTBEPCTHE KOHYCHOIO cocynaa mpubopa
BKJIAJIBIBAIOT (DUIBTPOBAIBHBIN KPY>KOK, METAJUNIMYECKYIO CETKY U 3aKper-
JSIOT UX HAKUAHOM raikoi. MepHOU Kpy>KKO#l (WM UUIMHIPOM) OTMeE-
psaroT 250 M1 XOpOoIIo MepeMenIaHHOTO MOJIOKa (JiJi1 YCKOpeHUs! (PuibT-
pPOBaHHUsI €ro PEKOMEHIyeTcss mporpeth A0 Temnepatypsl 35-40 °C)
Y BIUBAIOT B cocyl mpubdopa. [1o okoHuannu GuiabTpoBaHusi GUIALTP MO-
MEINIAIOT Ha JIUCT Oymaru, Jydiie rnepraMmeHTa, u MpoCyIuBalOT Ha BO3/Y-
Xe, MPeOXpaHss OT MOIMAaIaHusl MBUTH. 3aTEM CPaBHUBAIOT (PMIBTP C 3Ta-
JJOHOM U, B 3aBHCHMOCTH OT KOJIMYECTBA MEXAHMUYECKUX MPHUMECEH
Ha QUIBTPE, ACIAT MOJIOKO Ha TPU TPYIIIIHL:

1-s rpymnma — Ha QUIBTPE OTCYTCTBYIOT YAaCTHI[BI MEXaHHYSCKHUX
MIPUMECEN;

2-s TpyIIa — Ha QUIBTPE UMEIOTCS OTACIIbHBIC YaCTHIIHI,

3-1 Tpymma — Ha QUWIbTPE 3aMETHBIA OCAaJI0K MEITKHX M KPYITHBIX
yacTuil (BOJIOCKH, YACTHIIBI CEHA, MTECKa).

Oopaszern st cpaBHeHus nmeetcs B maboparopuu u B 'OCT 8218-89.
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OnpenesieHue coiepKaHNS KUPA B MOJIOKE
(T'OCT 5867-90)

MeTton 0OCHOBaH Ha BBIJICJICHUM JKUPA U3 MOJIOKA B )KUPOMEPE MPH
MOMOIIU HEHTPU(YTUPOBAHUS MOCIE PACTBOPEHUS OEIKOB KOHIIEHTPUPO-
BAaHHOW cepHOM KHciIoTOM. CepHasi KHCIIOTa pPacTBOPSIET OEIKH MOJIOKA,
B PE3yJIbTaTe YEro >KUPOBBIC IIAPUKH MOJIOKA TEPSIOT CBOIO OOO0JIOUKY
1 00BbEAUHSAIOTCA B €AUHBIN KUPOBOU CIOUM. YCKOPEHUIO U MOJHOMY OT-
JCJNCHUIO KUpa OT IUIa3Mbl CHOCOOCTBYET A00aBIIEHHE H30aMHIIOBOTO
COUpPTa, KOTOPBIA MOHMXAET MOBEPXHOCTHOE HATSKEHUE KUPOBBIX IIApU-
KOB U TEM CIIOCOOCTBYET UX CIUSHUIO.

lIpubopwr u peaxmuswi. XKupoMep AJig MOJIOKa C MpeaenamMmu 13-
Mepenns ot 0 10 6 % c nenoit penenus 0,1 %, pesumHOBBIE MPOOKHU IS
KUPOMEPOB, MEpHasi Nuierka BMecTUMOCThi0 10,77 mu, mpuOopsl ams
OTMEPUBAHUSI CEPHOM KHUCJIOTHl MU M30aMUJIOBOTO CIHUPTA BMECTUMOCTBIO
cootBeTcTBEHHO 10 1 1 M1, ueHtpudyra, BoasHas O0aHs, IITATUB JUJIS KU-
pomepoB, TepMmoMeTphl co mkanoit 0 — 100 °C.

Kucnora cepnas mnotHocThio 1810-1820 kr/mM*; ciupT M30aMUIIOBBIA.

Xoo ananusa. B YUCTBII MOJOYHBIA >KUPOMEpP, MOMEIICHHBIH
B IITaTUB, OCTOPOXKHO, CTapasiCh HE CMOYHUTH TOPJIBIIIKO, HAJIHBAIOT
aBTOMaTU4YeCKOM mnuneTtkor 10 Mi CepHOW KHUCIOTHI TMJIOTHOCTHIO
1810-1820 xr/M°. 3aTeM MHUIIETKONW BMECTHMOCTBIO 10,77 mn mo0aBIISIIOT
B )KUPOMEP MOJIOKO TaK, YTOOBI JKUJIKOCTHM HE CMENIMBaIUCh. MOJIOKO
Y3 MUIETKU JOJKHO BBITEKATh MEJIJIEHHO, BbITYBAHUE MOJIOKA U3 MUMETKH
HE JIOMYyCKaeTcs. 3aTeM B KUPOMEP A00aBISAIOT 1 MII H30aMHIIOBOTO CIIUP-
Ta W 3aKpPBIBAIOT CyXoM MpoOkoil. Kupomep oOEpTHIBAIOT MOJIOTEHIIEM
Y BCTPSAXUBAIOT /10 MOJHOTO PAacTBOPEHHUs OEJTKOBBIX BEUIECTB, EPEBOpa-
yuBas 4—5 pa3z, 4TOObI KUAKOCTH MOJTHOCTHIO MTEPEMEILATUCh.

[Tocne 3Toro >kxupomMepsl CTaBAT MPOOKON BHU3 B BOASIHYIO OaHIO
¢ remneparypoit 65+2°C Ha 5 muH. BeiHyB U3 OaHu, )KUpOMEPHI BCTABIIS-
I0T B MATPOHBI MEHTPU(YTH, pacronaras uX CAMMETPUIHO OJIMH MPOTHUB
apyroro. IIpy HeYeTHOM KOJUYECTBE KUPOMEPOB B LEHTPUDYTY MOMe-
IAI0T KAPOMEP, HATOJHEHHBIH BOJON. 3aKphIB HMEHTPUDYTY KPBIIIKOMH,
CMECh LUEHTPU(DYTUPYIOT B TEUEHHE 5 MHUH, 3aT€M BBIHUMAIOT U3 LICHTPU-
¢byru u IBMKEHUEM PE3UMHOBOW MPOOKH PETYIHUPYIOT CTOJIOUK KHUpaA TaK,
4YTOOBI OH HaxoAWJIcA B TpyOke co mkanoi. JKupomepsl CHOBa MOMENIAIOT
Ha 5 MHMH B BOJIIHYIO 0aHIO, BBIHUMAIOT U3 HEe U OBICTPO MPOU3BOAST OT-
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cueT xupa. J[BrmxeHrnemM npoOKy BBEPX WIIM BHU3 YCTAHABIMBAIOT HIKHIOIO
IpaHUIly CTOJIOMKA JKHpa Ha 1IEJIOM JICJICHUU IIKAJIbI )KUPOMEpa U OT HEro
OTCYHTBHIBAIOT YMCIIO JEJICHUN 0 HWKHEW TOYKM MEHHCKA CTOJIOMKA JKH-
pa. Ilokazanue >xupoMepa COOTBETCTBYET COJIEP’KAHUIO >KHpa B MOJIOKE
B IIpOIIeHTaxX. ['paHuIia pasjena »upa U KUCIOTH TOJKHA ObUIb PE3KOH,
a CTOJIOMK JKHpa IPO3PAYHBIM (CBETIO-KEITOr0 I[BETA).

OnpenesieHue 0aKTepUAJIbHONU 00CEMEHEHHOCTH MOJIOKA
(T'OCT P 53430-2009)

Meton ompenencHus YpoBHS OakTepualbHOM OOCEMEHEHHOCTH
CBIPOTO MOJIOKA — peayKTa3Has mpooa.

B mporecce Ku3HEACATENHHOCTH OAKTEpUU BBIACISIIOT B OKPY-
KAIOITYI0 CPpeIy HaApSIy ¢ APYTUMHU OKHUCIUTEIHHO-BOCCTAHOBUTEIHBHBIMH
dbepmeHTaMu aHa’pOOHBIE ACTUIPA3bI, [0 CTAPOM KiIacCUPUKAIMKU HA3bI-
BaeMble penykrazamMu. CyIecTBYeT 3aBUCHMOCTh MEXIY KOJINYECTBOM
Me30(PIIIBHBIX adpOOHBIX U (PaKyIbTATUBHO-aHAIPOOHBIX MUKPOOPTaHU3-
MoB (KMA®AHM) B MOJIOKE U COJIEp’)KAaHUEM B HEM PEAYyKTa3, 4TO JIaeT
BO3MO>KHOCTB HUCTIOJB30BaTh PEIYKTa3HYIO MPoOy KaK KOCBEHHBIN MOKa3a-
TeJIb YPOBHS OaKTepHAIbHOW 00CEMEHEHHOCTH CHIPOTO MOJIOKA.

CywHocms memooa

MeToa OCHOBaH Ha BOCCTAHOBJICHHH DPe3a3ypHHA OKHCIUTEIHHO-
BOCCTAHOBUTEILHBIMU ()ePMEHTAMHU, BBIICIICMBIMA B MOJIOKO MHKPOOP-
raau3Mamu. [0 mpoOJOKUTETFHOCTH W3MEHEHUSI OKPACKH pe3a3yprHa
OIICHMBAIOT OaKTEPUATIHLHYI0 00CEMEHHOCTh CHIPOTO MOJIOKA.

lIposeodenue ananuza

[IpoOy ¢ pe3azyprHOM cleAyeT MPOBOAUTH HE paHee YeM uepe3 2 4
MOCJIE IOCHHUSI.

B npo6upky HamuBaioT o 1 cM®  pabodero pacTBopa pesasypHuHa
o 10 cM® HCCIeoyeMOro CHIPOro MOJOKA, 3aKPHIBAIOT PE3UHOBBIMH
npoOKaMH M CMEIIMBAIOT MyTEM MEJJIEHHOTO TPEXKPATHOTO TMepeBOpayn-
BaHMs MpoOupok. [IpoOupku MOMEmaT B peIyKTa3HUK C TEMIIepaTypout
BoAbl (37+1) °C.

[Ipu OoTCYyTCTBUM pellyKTa3HHMKA JIOMYCKAeTCS MCIOJIb30BaTh BOJIS-
HYy10 0aHI0, o0ecTeurBaroIy0 oaepxkanue Temmeparypsl (37+1) °C.
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Bona B peaykTasHuKe WIM BOJISHOW OaHE IMOCJe MOTPyKEHUsS MPo-
OMPOK C CHIPBIM MOJIOKOM JIOJKHA JOXOJUTh A0 YPOBHS KUJKOCTH B IIPO-
Oupke unu ObITh HEMHOTO BhIIIe, Temneparypy (37+1) °C nogaepxuBarot
B TEUCHHE BCETO BPEMEHHU OTPE/ICIICHHUS.

[IpoOupku C CBHIPHIM MOJOKOM M PE3a3ypHHOM Ha MPOTSHKEHHUU
aHajau3a JOJDKHBI OBITh 3alUIIEHBI OT CBETA MPSAMBIX COJIHECUHBIX JIyden
(penyKTa3HHUK JOKEH OBITh TUIOTHO 3aKPBIT KPBIIIKOM).

Bpewmsi norpyxeHusi mpoOUPOK B PEeIyKTa3HUK CUUTAIOT HA4YaJIOM
aHanu3a.

[Toka3zanus cHuMaroT yepes 1 u.

[losiBneHne okpammBaHUs MOJIOKA B 3THX NMPOOMPKAX MPU BCTPS-
XUBAHUU HE YUYUTHIBAIOT.

[To ucreyenuu 1 4 mpoOUPKHU BHIHUMAIOT U3 PEAYKTa3HUKA, OCTO-
pOokHO TiepeBopauuBaroT. [IpoOMpPKU € MOJOKOM, HMEIOIIMM OKpPaCKy
OT CEPO-CUPECHEBOM 10 CHPEHEBOM CO CIabBIM CEphIM OTTECHKOM, OCTaBJIsI-
10T B pellyKTa3Huke eme Ha 30 MuH.

Obpabomka pe3yibmamos

B 3aBucumoctu ot IMPOIOJIKUTCIIBHOCTH O6GCHB€‘II/IB3HH5{ niIn 13-
MCHCHHA LBCTA MOJIOKO OTHOCAT K OAHOMY H3 KJIAaCCOB B COOTBCTCTBHU

c Tabn. 3.5.

Tabnuna 3.5
Kmacc | IIporomxkuTenbHOCTh Oxkpacka OpueHTupoBo4HOE
MU3MEHEHHUS 1IBETa MOJIOKa KOJIMYECTBO OaKTepuit
B | cM mMoJ0Ka
I UYepes 1 1 OT cepo-cupeHeBoil 10 Mo 500 TsIc.
CHUPEHEBOH CO ClIa0bIM
CepbIM OTTEHKOM
I Yepes 1 u CupeneBas ¢ po3oBeiM | Ot 500 ThIC. 10 4 MITH
OTTEHKOM WJIH SIPKO-
po3oBast

IIpumeuanus: 1) Ans OLIGHKU KavyecTBa CHIPOTO MOJIOKA MPU OaKTepHAaTbHOM
obcemenennoctu 0 100 Thic. B 1 cM MCHONB3YIOT MoceB Ha yamku [letpu Ha cpeny
KMA®AEM no I'OCT P 53430-2009; 2) npu 6axTepuaabHO 00CEMEHEHHOCTH Chl-
poro mosoka 10 300 Teic. Bpems BeIIEp KK TTPo0 cocTapiseT 1,5 4. Okpacka ChIporo
MOJIOKa — OT CE€PO-CHPECHEBOW JI0 CUPEHEBOW CO CIa0bIM CEphbIM OTTEHKOM; 3) LBET
CBIPOTO MOJIOKa OT OJIEIHO-PO30BOTO 710 Oeoro uepe3 1 4 BhIAEPKKH CBUACTEIHCTBY-
€T 0 6aKTepuaIbHOM 0OCEMEHHOCTH CBBIIIE 4 MITH KU3HECTIOCOOHBIX KIIETOK.
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Omnpenesnenue MaccoBOM 101U 0eJIKA METOAOM
(GopMOJILHOTO TUTPOBAHMSA

IIpubopwl u peaxmuswi

. Kon6sr 150-200 mo1.

. [Tunerku Ha 1 M u 20 m.

. bropetku cteknsiHabie HA 25 1 50 M.

. Ilunerka nnsa penondranenna.

. [Ipubop miist ormepuBanus hopMarHa.

. 0,1 H. pacTBOp rUAPOOKUCH HATPUs (KaIus)

. 40 %-i1 pacTBOp hopMaliHA, HEUTPATUZOBAHHOTO MIETOYBIO.
. 2,5%-i1 pacTBOp CEPHOKHUCIOr0 KOOAIIbTA

0O ~NOoO O1ThWN P

Xoo ananuza. B xondy oovemom 150-200 cm? (M) mumneTkoit oT-
mepuBatoT 20 cm? (M) MoJioka, 1o6assstor 0,25 cm? (M) 2 %-ro criupTo-
BOro pactBopa (eHosdTarenHa, NEPEeMEIIUBAIOT COACPKUMOE KOJIOBI
KPYTOBBIMH ABWXKEHUAMH W TUTPYOT 0,1 H. pacTBOPOM THJIPOOKHCH Ha-
Tpus (Kanus) 10 c1ad0-pO30BOTO OKPAIIMBAHUS, COOTBETCTBYIOIIETO 3Ta-
JIOHY U He ucye3arouiero B teueHue 30 c.

JlJiss mpUroTOBJEHUS 3TajloHA OKpacku B KOJOy oO0beMoM
150-200 cm® (mur) ormepuBatot 20 em® (MiT) Monoka, 1o6aBmsot 0,5 cm® (M)
2,5 %-ro pacTBOpa CEPHOKHUCIOr0 KOoOAJIbTa U MEPEMEIIUBAIOT COJICPIKU-
MO€ KOJIOBI KPYTOBBIMH JIBHKCHHSIMHU.

[Tocne nmepBoro TUTpOBaHUs K 0oOpas3iy n00aBistoT 4 cm® (M)
30—-40 %-ro pacTBOpa HEUTPATU30BAHHOTO IIEJIOYbI0 (OpMalMHA, TIEpe-
MEIITUBAIOT KPYTOBBIMU JIBMKCHUSIMU U CHOBa TUTPYIOT 0,1 H. pacTBOpOM
THAPOOKUCH HATpHs (Kanws) 10 OJeTHO-PO30BOM OKPACKH COOTBETCT-
BYIOLLEH DTAJIIOHY.

KonuuecTBo rupookucu HaTpus (Kajaus), MOIIEAIed Ha HeuTpa-
mu3anuio oopasua nocie godasinenust 30—40 %-ro pactBopa dopmanuHa
yMHOXaroT Ha Kodddurment 0,959 u momyyaroT MaccoByrO OO Oenka
B IIPOIICHTAX.

Ilopsoox opopmnenus pabomeol

[Tocne mpoBeneHMs BCEX yKa3aHHBIX aHAIM30B B OTUETE CIENYET
JaTh TOJIHYIO XapaKTEPUCTHUKY MCCIIEIOBaHHBIX OOpa3llOB MOJIOKA WIIU
o0ocHoBaTh HecooTBeTcTBHE ero TpedoBanusim 'OCT P-520-2003.
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Pe3ynbTaThl aHAIM30B BHECTH B TaOuiy (Tadm. 3.6).

Tabmuma 3.6
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JNlaGopaTtopHasn paboTta Ne 4
CENAPUPOBAHUE MOIJIOKA

Llenv pabomvl — 03HAKOMIICHHE C YCTPOWCTBOM celaparopa, Ha-
3HQYEHUEM €ro OTJEJIbHBIX YacTed, MpaBWJIaMHU SKCIUTyaTallud, COOPKU
U pa300pKH, MPOLIECCOM CemapupoBaHus Mojoka. HeobxoaumMo u3yduTh
BIIMUSIHUE TEMIIEpaTyphl CEMApUPYEMOro MOJIOKa Ha COJEpKaHUE >XUpa
B 00€3’KUPEHHOM MOJIOKE W ONpeneNuTh (HAKTUYECKUE MOTEPH >KUpa
B [IPOIIECCE CEeNapUPOBAHHUS.

Mouoko mpencTaBisger co00i IMYIBCHI0O MOJIOYHOTO KHpa B TIa3-
Me. MOJIOUHBIN KHp HAXOJUTCS B MOJIOKE B BUJI€ >KMPOBBIX IIaPUKOB,
IUaMEeTp KOTOPBIX KOJebsieTcs B OCHOBHOM OT 3 A0 5 MkMm. Paznenenue
KUpa M Ia3Mbl BO3MOXKHO O1arojiaps pazjinyHON MJIOTHOCTH MOJIOYHOIO
xupa (930 kr/m*) u azmel MoJioka (He Huxe 1032 kr/m?).

CenapupoBaHue, WU pa3lIeJICHUE KUIKOCTEH, OCYIIECTBIIAETCS
MoJ JEHCTBUEM ILIEHTPOOESKHOM CHJIBI, BOSHUKAIOIICH B pe3yibTaTe Bpa-
eHus 0apabaHa cemaparopa.

B mporecce cemapupoBaHUs MOJIOKO MPOXOJUT YEPE3 LIEHTPAIb-
HYyI0 TpYOKy OapabaHa cemapaTopa U uepe3 OTBEpCTUs B TPYOKe Ioraiaet
B KaHAJIbl TAPEIIKOJIEPKATENIS, 3aTEM B OTBEPCTHUS MaKeTa TApPEJIOK U Jajiee
nBuxkercs: BBepx. [lo Mepe mojgbemMa OHO pacTeKaeTcsi TOHKUM CJIOEM Me-
KAy TapesKaMu, TN MO JIeUCTBUEM IIEHTPOOSKHOM CHIIBI )KUPOBBIE IIIa-
PHKHU MOJIOKA, Kak 0oJiee JIerKue, MPOJIBUTAIOTCA K OCH BpaleHus bapada-
Ha, a 00E3KUPEHHOE MOJIOKO, Kak OoJee Tskenas Gpakiius, yCTpeMIseTcs
K nepudepuu — K BHyTpEHHEN MOBEPXHOCTH Kopiyca Oapadana. Iloa naBs-
JICHUEM HOBBIX MOPIMI MOJIOKA, TOCTYMAIIIEro B 6apabaH, 00e3:KupeH-
HOE MOJIOKO W CJIMBKHM IMOJHUMAIOTCS BBepX. CIMBKU COOMpAIOTCS MOJ
BEpXHEHN pa3AeNUTEIbHON TApEIKOW M Yyepe3 OTBEPCTUE BHIXOJAT B COOP-
HUK 1711 cuBOK. O0€3KUpEeHHOE MOJIOKO MPOXOJUT HaJl BEpXHEW pasje-
JUTEITLHONW TapeIKOW W BBIBOJUTCS Uepe3 OTBEPCTHE B Kopmyce OapabaHa
cemnaparopa.

Jns perynupoBaHus KUPHOCTU CIMBOK HA UX BBIXOJE B BEPXHEH
YacTH pa3JCIUTEIIbHON TAPEIKU UMEETCS PETyJIMPOBOYHbBIN BUHT. Bpaiie-
HUEM PEryJIMPOBOYHOIO BHUHTA U3MEHSIIOT COOTHOIICHUE MEXIY KOJIUYe-
CTBOM CJIMBOK M 00E3)KUPEHHOTO MOJIOKA. BBUHUYMBAs BUHT BHYTpPb, OJIH-
&Ke K ocu OapabaHa, yMEHBIIAIOT BBIXOJ CIIMBOK, CJIEIOBATEIBHO, COACP-
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KAHUE B HUX XWpa yBeauuuBaercs. [Ipy BhIBUHYMBAHWUM BHHTA YBEJIHYU-
BAETCS BBIXOJI CIMBOK U CHUXKAETCS UX KUPHOCTb.

[lonHoTa OTHENeHUsi CIMBOK OT MOJOKa B OapabaHe cemaparopa
3aBUCUT OT CKOPOCTH BpailleHHusi OapabaHa, TeMrepaTypbl U KayecTBa ce-
NapupyeMOro MOJIOKa, CKOPOCTU MOCTYIUIEHUS MOJIOKA, BETUYUHBI )KHPO-
BBIX IIIAPUKOB U pajnyca OapabaHa cemaparopa.

C yBenuueHueM yucia 000poToB OapabaHa MOBBIIIACTCS LIEHTPO-
OexkHasl cuiia U, CJIeIoBaTeIbHO, CKOPOCTh JBUXKEHUS KHUPOBBIX IIAPUKOB.
B pesynbrare 6oisiee MeNKHUE KUPOBBIE MIAPUKHU YCIEBAIOT MOMNACTh B MO-
TOK CJIMBOK U CT€TIEHb 00€3)KUPUBAHUS MOJIOKA TTOBBIIIIACTCSI.

Yem KpymnHee >KUPOBBIE MIAPUKHU, TEM JIyUIIE OTIENAETCS KUP OT
TJIa3Mbl MOJIOKA.

MoOJOKO 3arpsi3HEHHOE M C IOBBIIMIEHHOW KHUCJIOTHOCTBE) HMMEET
0OJIBIIIYIO BS3KOCTh, @ CKOPOCTh BBIJICJICHUS KUPOBBIX IIAPUKOB 0OpPaTHO
MPONOPIMOHATbHA BA3KOCTU MOJIOKa. Kpome TOro, 4aCTUYKU I'psi3H U CIIU-
3 OCEal0T Ha TMOBEPXHOCTU TAPEJIOK MU HAa BHYTPEHHEU MOBEPXHOCTH
KpBIIIKK OapabaHa cemaparopa, 4TO MEIIAeT ABMXKEHUIO MOJIOKA M YXY-
maer ob6ezxupuBanue. [loaToMy cemapupyeMoe MOJOKO JOJKHO OBITh
OoTGUIBTPOBAHO, & €r0 KUCIOTHOCTh HE JI0JKHA mpeBbimath 22 °T.

B 3aBUCHUMOCTH OT yCIIOBUI CEeMapupOBaHUsl B 00E3KUPEHHOM MO-
JIOK€ MOXET OCTaThCAd Pa3IMYHOE KOJW4YecTBO xupa. [Ipu mpaBuiIbHO
MIPOBEJICHHOM MPOILIECCE CENAPUPOBAHUS B 00E€3KUPEHHOM MOJIOKE JTOTXK-
HO ocTaBatbces He Oosiee 0,05 % xupa. 3HaUYUTEIBHO YIIyUIlIaeTCs cenapu-
pOBaHWE C TIOBBINICHHEM TEMIIEpATypbl MOJIOKA, YTO OOYCIOBJIEHO
YMEHBIIIEHUEM €T0 BI3KOCTH.

B mpouecce cenmapupoBaHus BCEra MPOUCXOAST MOTEPHU ChIPHS,
CIIMBOK M 00€3:KUPEHHOI'0 MOJIOKA B BUJIE OCTATKOB Ha Tapelike OapabaHa,
nocyne u T. . PazMepsl moTepp xapakTepusyoT paboTy MpEAnpHusTUS —
YeM COBEPIIIEHHEE MPOIIECC, TEM MEHbIIIE TOTEPH.

3aganue 1. O3HaKOMUTHCA C YCTPOMCTBOM cemaparopa, Ha3Haye-
HUEM OTJEIBHBIX €ro 4acTeW, mpaBWJIaMH SKCIUTyaTaluu, COOpKU U pas-
OopKw.

Kaxxnplii CTYyJIEHT caMOCTOSITEIbHO 3HAKOMUTCSI C MPaBUJIaMHU JKC-
IJIyaTalMd U YCTPOKWCTBOM JiabopaTopHoro cemnaparopa. Ocoboe BHHUMa-
HUE HYXXHO OOpaTUTh Ha OCHOBHYIO pabouylo 4acTh cemnaparopa — Oapa-
0aH, yCTPOMCTBO M Ha3HAYCHHUE TAPEIIOK cernapaTopa.
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3amanue 2. V3y4nTh BIMSHUE TEMIIEPATYPHI CENAPUPYEMOr0 MO-
JIOKa Ha COJIEpKaHUE KUpa B 00€3)KMPEHHOM MOJIOKE.

C 9TOM LENbI0 TPOU3BOAAT CEMAPUPOBAHUE MOJIOKA MIPU TEMIEpa-
type 15, 30 u 45 °C 1 noCTOSITHHOM MIPUTOKE MOJIOKA.

llopsook evinonnenuss pabomeol

B mnonydeHHOM MOJIOKE HEOOXOJUMO OMNPEACIUTh >KUPHOCTD
U TUTPYEMYIO KHUCIOTHOCTh. JIJisi TPOBEPKHU MPaBUIBHOCTU cOOpKHU Oapa-
OaHa cernapaTopa U €ro MporpeBa 4epes cernaparop npomycTuTb 2—3 J1 BoO-
16l ¢ Temriepatypoit 60—65 °C. CenapupyroT npu Kaxjaou temneparype 1 i
MOJIOKA.

[IepBOHAYANIBHO CEMapUpyOT MOJIOKO, mogorperoe Ao 45 °C. Ilep-
BbI€ TOPIIMU MOJIOKA pa30aBlIeHbl BOJOUM, MOATOMY HUX COOMpaIOT B OT-
nenbHyto nocyny (100—150 mir) u 3arem He ucnons3yroT. [locine okoHya-
HUSI ceapupoOBaHUsI OTOUPAIOT CPEAHIO MPOOY 00E3KUPEHHOTO MOJIOKA
U ONpENEsoT B HEW coAepKaHUE KUpa. AHAIOTMYHO IMOCTYIMAKOT CO
CICAYIOIIUMU TOPIUSMHA MOJIOKA, CEMapupys UX MOCJIEIO0BATEIbHO MPHU
temneparype 30 u 15 °C.

3apanme 3. OnpenenuTh (akTHUECKUE TOTEPU KUPa B MPOIECCe
cernapupoBaHUsl.

[To okoHYaHUM cenmapupoBaHuUs NMpU oJHOW U3 Temnepatyp (15, 30
nin 45 °C mo yKazaHWIO TPEnojaBaresisi) HEOOXOIUMO B3BECUTH IOJY-
YEHHBIE CIIMBKU U 00€3)KUPEHHOE MOJIOKO W OMPEACIUTh B HUX COJACpPKa-
HUE KHUpa.

TeopeTudeckuii BEIXOJ CIIMBOK PACCUMTHIBAIOT 1O (hopMyIie

— >KM _>Ko6 100

B, = o0
}I<cn _}I<06

rae JK,, — MaccoBasi 10J )KUpa B UCXOAHOM MOJoke, %; Ky, — maccoBas
JI0JIs1 KUpa B 00€3)KUPEHHOM MoJioke (HopMatuBHas), %; XK., — maccoBas
ZIOJISL AKUpa B CIIMBKaX, %.

DaKTUYECKHUI BBIXO]I CIMBOK PACCUUTHIBAIOT 1O hopMmyIie

M
B(b = MCH 100,

M

rae M., — Macca CIIMBOK, KI; M,, — Macca MOJIOKa, KT.

43



dakTUyYeCKHe MOTEPH KUPA OMPEACIAIOT o0 popMmyie

I —ﬂloo
b~ B .

T

Crnenyer cpaBHUTH (PaKTUYECKHE OTEPU CIMBOK C HOPMATHUBHBIMU
0,42 %). PaccunTaTh cTENEHb UCIIOIB30BAHUS KHUPA, Yb.
5 b

Mcn (>Kcn _>K06)
Oy —

= M, (K, —K_.) 100.

[To oxkoHyaHWM pabOTHI IETAIM CerapaTopa MOIOT CIETYIOIUM 00-
pazom:

1) mpou3BOIAT OIOIACKMBAHUE TEILION BOIOM;

2) MOIOT PaCTBOPOM KaJILIIMHUPOBAHHOM coJibl (KoHiieHTparwus 0,5 %)
npu Temmneparype 5S0-55 °C;

3) OMoJacKUBAIOT TEIUIOH BOAOW M A€3MHOHUIUPYIOT PaCTBOPOM
XJIOPHOW M3BECTH C KOHIIEHTpalueil aktuBHOro xjopa 160—-200 mr/a npu
temneparype 25-30 °C.

OnpedeneHnue co0epiHcanusi Heupa 6 CIUBKAX

XoJ1 aHaJIi3a aHAJIOTUYEH OIPEJICJICHUIO )KUpa B Mojoke. OTinune
3aKJIFOYAETCS B MOCJEI0BATEIIBHOCTH 3aIlOJIHEHUS KUpomepa. B maHHOM
Cly4yae B CHEHHUAJbHBIN CIMBOYHBIM XKUPOMEpP CHadala Ha TEXHUYECKUX
BECaX OTBELIMBAKOT 5 T CIMBOK, 3aT€M BHOCAT 5 MJI JUCTUIUIMPOBAHHOU
Bojbl U 10 M cepHOM KUCIOTHI MIOTHOCThIO 1810—1820 kr/mM® 1 1 o
M30aMUJIOBOrO cnupTa. Bece mocimenyromme onepauuu Te ke, 4TO U IpHU
OIPEICIICHUM CONCPKAHUS )KUPA B MOJIOKE.

Ilopsioox opopmnenus pabomeol
3amanue 1. Crnenyer aaTh cxemy pas/elIeHUs] MOJIOKA Ha CIIUBKH
1 00€3)KHPEHHOE MOJIOKO B OapabaHe cemapartopa. OmucaTh mpoiiecc ce-

MapupoOBaHUS MOJIOKA.
3ananue 2. Pe3ynbTaThl BceX TpEX OMBITOB BHECTH B TaOI. 4.1.
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Tabmuna 4.1

Ne Temneparypa cenapupoBaHus CopnepxaHnue xxupa
OTbITa MoJioka, °C B 00€3>)KHpPEHHOM MOJIOKE, %

1

2

3

Ha ocHOBaHMM TIOJIy4eHHBIX JAHHBIX CJIEIYET MOCTPOUTH Tpaduk,
OTpaXKaIOIIUi 3aBUCUMOCTh COJIEPKAHUSA KUPA B 00€3)KUPEHHOM MOJIOKE
OT TEMIEPaTyphl cemapupoBaHus Mojioka. CaenaTh BBIBOJBI O BIHSHUHU
TEMIIEpaTypbl MOJIOKA Ha COJIepKaHUE KUpa B 00E3KUPEHHOM MOJIOKE U
TEOPETUYECKU 0OOCHOBATH 3TO BIIUSHUE.

3ananme 4. [loaydyeHHbIC JTaHHBIC CBeCTH B Tabiwmiy (Tadu. 4.2).

Tabnuma 4.2
Momnoko CnuBku Ob6e3xupennoe | Ilorepu Crenenn
MOJIOKO CIIMBOK, | HCIIOJb30BaHUS
% KHpa
Macca, | Kup, | Macca, | Kup, | Macca, | Kup, O/p’
KT % KT % KT % 0

[IpunoxuTh pacueTsl MO ONPEACICHUIO TEOPETUUECKOro U (ak-
THYECKOTO BBIXOJIa CIMBOK, CPaBHUTh HMX C JOMYCTUMBIMU MOTEPSIMHU
1 000CHOBATh MPUYUHBI IOTEPb.
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JNNabopaTopHas paborta Ne 5
HOPMAJTU3ALUA MOJIOKA

Lenv pabomsi — 03HAKOMHUTBLCSA CO CIIOCOOAMU HOPMAJIU3AIlUU MO-
JIOKa MPHU MPOU3BOJICTBE IEIbHOMOJIOUYHBIX TPOJTYKTOB.

Hopwmanu3amusa Mosioka npoBOJIUTCS C LEJbIO JOBEAECHUS MaCCOBOU
JIOJIM SKMpa U CyXUX BEIECTB JI0 3HAYEHUN, COOTBETCTBYIOIINX CTaHIap-
TaM M TEXHUYECKUM YycloBusaM. [Ipoliecc HoOpManmu3aum MCXOIHOTO MO-
JIOKa MO KUPY OCYLIECTBISETCS NEPUOJUYECKH (B €MKOCTH) WA Hempe-
PBIBHBIM (B TIOTOKE) CIIOCOOaMU.

[Ipu nepuoanveckoM crnocode HOpMaIU3alUU UCXOAHOTO MOJIOKA
[0 COJICP’KAHUIO KUPaA B PE3EPBYyape CMENIMBAIOT OMPEACICHHOE KOIUYE-
CTBO LEJIBHOTO MOJIOKa C PaCCUYUTAHHBIM KOJMYECTBOM OO0E3KUPEHHOTO
MOJIOKa WJIM CIIMBOK B 3aBUCHUMOCTH OT COJIEPKaHHS KUPa B HOPMAIIU30-
BAaHHOM MOJIOKE.

YpaBHEeHUE MaTepUaILHOTO OaaHca UMEET BUJ:

— MIPY HOpMAaJIU3alluu LEeIbHOT0 MOJIOKa 00€3)KUPEHHBIM MOJIOKOM

MH.M }I<H.M = MM>KM + M06>I<06;
— IIpU HOPMAJIM3allu1 OCJILHOI'O MOJIOKA CJIIMBKAMUA
MH.M >I<H.M = MM>I<M + MCHX{CJ'H

rae Myy, My, Mos, M, — Macca HOpMaIM30BaHHOTO, LIEJIBHOTO, 00€3KU-
PEHHOI'0 MOJIOKA U CIIMBOK, KT; XKy, XK, Kos Koy — MaccoBast nonst xupa
B HOPMAJIU30BAHHOM, 1I€JIbHOM, 00€3KUPEHHOM MOJIOKE U CJIMBKax, %o.
Hcxons u3 3Tux Gopmyi, Maccy 00€3KUPEHHOTO MOJIOKA U CIIMBOK,
HEOOXOAUMBIX JJIsl HOpMAJTU3ALIMH, ONIPEACIISIOT CIICTYIONTUM 00pa3oM:

_ MM (>KM _H{H.M) . _ MM (>KH.M _H{M)

Mo 1 Mcn_
° >KH _>K06) }Kc.n_}I(H.M

M

HpI/I pacucTe HOpMAJIN3allu YYUTBIBAIOT, YTO OTHOMICHHUC MACChI
OCJIbHOIO MOJIOKA K MAaccCe O6€3>I(I/IpeHHOFO MOJIOKa paBHACTCA OTHOILIC-
HHUIO PA3HOCTHU MCKIAY KUPHOCTHIO HOPMAJIM30BAHHOT'O MOJIOKA U KUPHO-
CTBIO O6€3)I(I/Ip€HHOFO MOJIOKA K pasHOCTH MCKAY KHUPHOCTBbIO UCXOAHOI'O
OCJIbHOTO U )KUPHOCTHIO HOPMAJIM30BAHHOT'O MOJIOKA!
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MM — (}KHM _}I<06)

Mo6 >KM _>KH.M

DTa 3aKOHOMEPHOCTb JISKUT B OCHOBE rpaduueckoro cnocoda pac-
yera 1o kBaapary Ilupcona:

E\C_ﬁ( }KI{M _}KD
~x,,
w/ Sm-x,

B cxeme K, — Ky OpONOPIMOHAIBHO YUCITY YaCTEd UCXOLHOIO
nespbHOro Moioka My, a X, — K, OponopiuyuoOHAIBHO YHCIy 4YacTei
00€3)KUPEHHOT0 MOJIOKa M.

Jns pacdyera mMacchl MOJIOKa HEOOXOJAUMO COCTABUTh MPOTIOP-
U0 U3 pacuera, 4To M,, oTHOCUTCA K M Kak XK, — K, oTHOCHTCS
K K, — K.

MM — ()KHM _}K06) . M — MM (>KM _H(H.M)
M06 >KM _>I<H.M ’ o }I<H.M _}Ko(i) .

[Ipn HOpMaIHU3aIMKA WCXOAHOIO LEIBHOTO MOJIOKA CIIMBKaMH pac-
YETHBIN KBaJpaT BBITVISIAUT CJIEAYIOIIUM 00pa3oM :

}E:M }Kc:r: _}KHM

N,
e

.
H Hom = oy

3nech K., — K, nponopimonaibHo M,,; XK, — XK, mponopumonansHo M;;

MM _ (}Kc.ﬂ _H(H.M) . _ MM (>KHM _}KM)
M - }KH.M _>I<M 1 o H(c.n _}KH.M .
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[Ipu HempepbIBHOM croco0e HOpPMalIM3allMd MOJOKa B TIOTOKE
4acTh CJIMBOK OTBOJUTCS W3 CeMaparopa-CIMBKOOTACIUTENS KaK H30bI-
TOYHBIA MPOJYKT, €CIIU COJICPKAHUE KUPA B UCXOAHOM MOJIOKE OOJIbIe
COJICpIKaHUs KUpa B HopMain3oBanHoM moioke (K, > XK, ).

Maccy cIMBOK, KOTOPYHO HEOOXOAMMO OTOOpaTh OT HMCXOJHOIO
LEIBHOTO MOJIOKA, OMPEACIAIOT Mo (opMylie, BEIBEICHHON U3 ypaBHEHUS
MaTepualbHOro OanaHca:

M. = MM (>KM _}I<H.M)
“ >Kcn _>KH.M ’

riae Mg, — Macca U30BITOUHBIX CIMBOK, KI; M, — Macca UCXOJTHOT'O MOJIO-
Ka, kr; X, XK, K. — MaccoBas moJist )kMpa COOTBETCTBEHHO B MOJIOKE,
HOPMAaJIM30BaHHOM MOJIOKE U CJIMBKax, %o.

Monoko B cenmapaTope-CIMBKOOTIEIUTENE PaA3ACISIETCs Ha MOTOK
00€3KUPEHHOI0 MOJIOKa M TMOTOK CIMUBOK. YacTh CIMBOK CMENIMBAETCS
C 00€3)KMPEHHBIM MOJIOKOM, U TIOJIy4aeTCsl HOpMallu30BaHHasl cMech. J{py-
rasi 4acThb CJMBOK OTBOJUTCS M3 alapara Kak H30bITOYHBIM MPOYKT.
TpeOyemas KUPHOCTh HOPMATM30BAHHOTO MOJIOKA 00€CIIEUNBACTCS Pery-
JUPOBAHUEM COOTHOIIICHUSI Pacxojia M30BITOUYHBIX CIMBOK M CIHUBOK IIO-
JTy4aeMbIX, JJIs CMEIIUBAHUS C HCXOJIHBIM MOJIOKOM.

Hopmanuzaiuio MoJjioka 1O COJEP)KaHHUIO0 CyXUX O0€3KHUPEHHBIX
BEIIIECTB MPOBOMST IMyTEeM A00aBICHUS] K UCXOAHOMY IEIHHOMY MOJIOKY
CYyXOr'0 WJIU CTYIIEHHOTO 00€3KUPEHHOI0 MOJIOKA B COOTBETCTBUU C ypaB-
HEHHWEM MaTepuaIbLHOTO OanaHca.

[Ipu ompeneneHuu Macchl CyXOro MOJIOKa YUYUTBIBAIOT €r0 pacTBO-
PUMOCTb U COJEpKaHue Biaru. Maccy cyxoro Mojoka Jijii HOpMaJIu3aluu
PacCUUTHIBAIOT 1O (hopMyJIe.

_10'M
cCM T ’
P(100-W)
rae M — macca cyxoro MoJioka 1o perentype, kr; P — pacTBopuMocTsb Cy-
X0ro MoJjioka, %; W— MaccoBast 710J1s1 Bjaru B CyXoM MoJioke, %o.
3aganue. HopmannzoBaTh MOJIOKO MO 33JaHHOMY COJIEP>KaHUIO
xupa B cMecu. [IpoBepuTh COCTaB HOPMAJIU30BAHHOW CMECH HA COOTBET-

CTBHUE 3aJlaHni0. Paccuntarh M3MeHEHNEe COMIepKaHUs CyXOTO 00e3KHPECH-
HOTO MOJIOYHOTO OCTaTKa CMECH IMPU HOPMAJIU3AIIUHU T10 KUPY.
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IIpubopor u mamepuanwvi

1. PeaktuBbl U nabopaTopHas mocyna Ui ONpeesieHus] coaepxKa-
HUS KUpPa U TUTPYEMOUM KHUCIOTHOCTH B MOJIOKE, CITUBKaX U 00E3KUPEH-
HOM MOJIOKE.

2. Humaump.

3. JlakToneHCcUMETD.

4. IlenpHOeE 1 00e3xupeHHoe MOIOKO, ciuBKU 20—30 %0-i >xupHOCTH.

Memoowl uccieoosarus

CopepxaHue >kupa OMPEAeNaOT KUCIOTHBIM MeTonoM ['epOepa,
KHUCJIOTHOCTh B Ipajgycax TepHepa — TUTPOBAHHUEM, IIJIOTHOCTh — apEOMET-
PUYECKUM METOJIOM.

llopsoox evinonnenuss pabomeol

B Moioke, ciMBKax U 00€3KUPEHO MOJIOKE OINPEACIISIOT CoIepka-
HUE XKupa. B COOTBETCTBUU C MOJYYECHHBIM 33JJaHUEM BBIOMPAIOT KOMIIO-
HEHTHI CMECH.

PaccunThiBatoT HEOOXOIUMOE KOJIUYECTBO KOMIIOHEHTOB ISl HOP-
MaJIM3aI[ii OTPEJEIICHHOTO KOJUYEeCTBA MCXOJHOTO MOJOKa Mo (opmy-
JaM, PUBEACHHBIM BbIlIe. Eciy 3aiana Macca HOpMaJIM30BaHHON CMECH,
TO Maccy J00aBJISIEMBIX K MOJOKY CIMBOK HJIM OO€3KUPEHHOIO0 MOJIOKA
OTIPEETISIOT 10 (hopMyJIaM:

M_, OK A —XK M, (K —-XK
MCH — CM ( cM M) ’ M06 — cM ( M CM) .
>I<CJ'I_>I<M >KM_}Ko6

Maccy HOCSJIIBHOT'O MOJIOKAa B CMECH BBIUHUCIIAKOT I10 (bOpMy.TIaM
MM = MCM_ Mcn; MM = MCM_ Mo6-

PaccuutsiBarot COACPIKaHUC CYXOTO O6€3)KI/IPGHHOTO MOJIOYHOTI'O
OCTaTKa B HOpMaHHBOBaHHOﬁ CMCCH.

COMO... = (M,, COMO , +M_,COMO )
o M, +M_ ’
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NJIN

COMO... = (M,,COMO , +M_,COMO )
o M, +M_ '

raie COMO,, COMO,,;, COMO,; — MaccoBasi 10Ji1 CyXOro 00e3KUpeHHO-
0 MOJIOYHOI'O OCTaTKa COOTBETCTBEHHO B MOJIOKE, CIMBKaX M 00€3KU-

PEHHOM MOJIOKE.
MaccoBble A0 CyXOro 00€3KUPEHHOI'0 MOJIOYHOTO OCTaTKa B MO-
JIOKE, CJIMBKAX U 00€3)KUPEHHOM MOJIOKE PacCUUTHIBAIOT 1O (popmysiam

COMO,, = ww,zzs}KM;

COMO,, = (100-K_,) ;

10,615

COMOqs = I[f +0,99,

rae My, Hos — IMIIOTHOCTH MOJIOKA M 00€3KUPEHHOT'O MOJIOKa, °A.

—_ .20°C 20°C — .20°C 20°C
I[06_p06 _pB ) I[M_pM _pB '

T€ Py Posy Ps — MIOTHOCTH MOJIOKA, 00E3KUPEHHOTO MOJIOKA, BOABI MPHU
20 °C, xr/™M>.

CoCTaBISIIOT CMECh, OMPENEISAIOT COJIEpKaHUEe B Hel xupa. Pe-
3yJbTaThl AaHAJIU30B U PACUETOB 3alMCHIBAIOT B Ta0II. 5.1.

Tabmuma 5.1
HopmanuzoBanHas Mouoxo CnuBku O0e3XK1peHHOoe
CMeCh MOJIOKO
Koy, %
T 8 S s S
. | B s | L S £
~ ~
185 /8 & |5 |2 % g 58 g |8
= [ < = = = =] O o -
3] & T O = = O S 5] S 2 °© O
= |~ | < |O X |0 | = | X = | O




Llopsoox opopmnenus pabomeol

CocTaBuTh CX€Mbl HOpMAJIM3AlMA MOJIOKA CMEIIMBAHUEM KOMIIO-
HEHTOB B pe3epByapax M B IOTOKE C HCIOJIB30BAHUEM cemaparopa-
HOpMaJin3aTopa. BIMOTHUTE pacueTsl 0 HOPMAIU3AIUH, 3alI0JIHUTH Ta0-
nuiy. CONOCTaBUTh PE3YyJIbTaThl aHAIN3A KUPHOCTU CMECHU C 3aJIaHHBIM
IpenoAaBaTesieM 3HaYEHUEM )KUPHOCTH.

B ciydae pacxoxaeHus yka3aTb BO3MOKHBIE TPUYNHBI, OTMETHUTB,
KaK M3MEHSETCS CyXOl O00€3KUPEHHBIH MOJIOYHBIA OCTATOK CMECH IpHU
HOpMaJIu3aluy MOJIOKA [0 KUPY CIMBKAMU U 00€3)KUPEHHBIM MOJIOKOM.
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JNNabopaTopHas paborta Ne 6

U3YHEHUE METOAOOB OMNPEOEJNIEHUA 3®DEKTUBHOCTU
FTOMOIrrEHU3ALUNN MOINOKA

Lenv pabomsr — 03HAKOMUTBHCSI C METOJIaMH OlpeAeseHus 3P dhek-
TUBHOCTHU FTOMOTEHHU3AIUU MOJIOKA.

['oMoreHnu3anus HapaBJieHa Ha CHY>KEHHE OTCTOs xKupa. CKOpOCTh
BCILIBIBAHUSL KUPOBOTO IIAPUKA B YCIOBHSIX €CTECTBEHHOTO OTCTOS BBI-
paxkaroT ypaBHEHUEM

v =29r (p1— p2) I,

rae V— CKOPOCTh BCIUIBIBaHMSI >KMPOBOTO IIApUKA, M/C; § — YCKOpEHHE
CBOGOIHOrO MajeHus, M/c’; I — Pajuyc KUPOBOTO LIAPHKA, M; Py — ILIOT-
HOCTB ILIa3MBI MOJIOKA, KI/M°; P, — INIOTHOCTB KHPOBOTO IIAPHKA, KI/M",
L — BSI3KOCTH IUIa3Mbl MOJIOKA, [1a-c.

3aBUCHUMOCTb CKOPOCTH Pa3JIeieHuUs OT paJnyca KUPOBOro IIapHuKa
B KBa/IpaTe yKa3blBAET HA BO3MOXHOCTh MPEJOTBPAIICHUS OTCTOS 32 CUET
YMEHBIIEHUS €ro paguyca, YTo 1 JJOCTUTAETCsl TOMOT€HU3aLHEH.

Crenenb ApoOJICHUS KUPOBBIX MIAPUKOB B KIJIAMAHHBIX TOMOTEHU-
3aTOpax 3aBUCHUT OT AABJIECHUS U TEMIIEPATypbl, KOTOPBIE XapaKTEPHU3YIOT
peXUM ToMoreHu3anuu. VX BeIOMparoT B 3aBUCHMOCTH OT COCTaBa roMo-
reHusupyemoit cmecu. [Ipm mpou3BOACTBE Pa3aMYHBIX MOJIOYHBIX IPO-
IYKTOB OOBIYHO MPUMEHSIIOT AaBiieHue romorenusanuu 5—25 Mlla u tem-
neparypy 55-70 °C.

B mpouecce romMoreHu3anuu BO3MOXKHO BbIENIEHUE CBOOOJHOIO
xupa. B Moiioke, ¢ MOBBIILIEHUEM JIaBJIEHUS] TOMOTE€HU3AIUHU, KOJIMYECTBO
CBOOOJIHOI'O JKMpa CHUKAETCS, a B CIIMBKaX — yBennuuBaercs. [loBbllieHne
KOJIMYECTBa CBOOOJHOTO KMpPa CBSA3BIBAIOT C HEIOCTATKOM Oelika, He00Xo-
auMoro Juist opMupoBaHrs 000JI0YKHM BHOBb 00OPA30BaBIIMXCS >KUPOBBIX
mapukoB. OJIHO U3 YCIOBUH 00pa30oBaHUs 3alIUTHON O0O0JIOYKH — OTHO-
HICHHE CYXOro 00€3KMUPEHHOTO MOJIOKA K KUPY; B TOMOTC€HHU3UPOBAHHOM
OPOJyKTE€ OHO HE MOJBKHO ObiTh HUXE 0,6—0,8. DddexTuBHOCTH TOMOTE-
HU3ALUU ONPEACINAIOT MO OTCTAMBAHHIO JKHpPa, METOJIOM LIEHTPUPYTUPO-
BaHUs, 10 U3MEHEHUIO ONTUYECKON MJIOTHOCTU U CPEIHEMY pa3Mepy KH-
POBBIX IIAPUKOB. B TrOMOreHM3MpPOBAaHHOM MOJIOKE JIHAMETP >KUPOBBIX
[IAPUKOB HE JIOJKEH MPEBBIIIATH 2 MKM.
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[loBbIllIEHHE AUCTIEPCHOCTH MOJIOYHOTO JKHApA NPUBOAUT K IIOJIY-
YeHHUIo 0osiee OJJHOPOJHOM, TOMOI€HHOM M yCTONYMBOM cucteMbl. [1oBbI-
IIEHWE YCTOMYMBOCTU CHCTEMBbI 0€3 OTCTOSl CIIMBOK HEOOXOIHMMO IpHU
IIPOU3BOJACTBE MHOTMX MOJIOYHBIX ITPOAYKTOB. Kpome TOr0o, romorenusa-
15l YBEJIMYUBACT BA3KOCTh MOJIOKA, CIMBOK U MOJIOYHBIX CMECEH, 4TO I0-
JIOKUTEJIBHO BJIMAET HA KOHCUCTEHIMIO TOTOBBIX IPOJYKTOB U PACIIUPSET
UCIIOJIb30BaHNE TOMOT€HU3AIUU B MOJIOYHOM IIPOU3BOJICTBE.

3apanme. O3HaKOMUTBCS C METOJAMU ompeaesieHus 3P(HEeKTUBHO-
CTH TOMOT'€HU3alMH1 MOJIOKA.

Obopyodosanue, npubopsl U Mamepuaibl

Knarmanusiii roMOreHu3aTop.

MUKpOCKOII ¢ OKYISIPMUKPOMETPOM U 0OBEKTMHUKPOMETPOM.

[TuneTku 11t HEHTPUPYTUPOBAHMUSL.

Humuaapsr 00bemoM 250 mit.

Armnmapatypa W peakTHBBI JUIsl ONPEACIICHHS COACPKAHUS JKHApa
B MOJIOKE.

HatypanbHoe MOJIOKO KUCIOTHOCTBIO He Oonee 20 °T.

MeToabI HCCJIEA0BAHUSA

D¢ hHeKTUBHOCT, TOMOTEHHU3ALNKU ONPECSIOT ONTUYECKUM METO-
JI0OM, METOJIOM OTCTaWBaHUsI >KHPA, METOJAOM IEHTPU(PYTUPOBAHUS U TIO
CpeaHEMY pa3MEPY JKUPOBBIX MIAPUKOB, COJACPKAHUE KUPA — KUCIOTHBIM
meronoMm ['epbepa ¢ TpexKpaTHBIM HEHTPUPYTUPOBAHUEM MO 5 MUH IS
TOMOT€HU3UPOBAHHOTO MOJIOKA.

Onmuyeckui memoo

OnTtuyeckuii MeToa onpeeacHus 3OPEKTUBHOCTH TOMOTCHU3AINH
pacnpoCTpaHAEeTCs Ha MOJIOKO WM CJIMBKHM C MAacCOBOM JIOJIeH Xupa OT 2
10 6 %.

CyIIHOCTh METO/Ia 3aKJII0YAETCS B U3MEPEHUU ONTHUYECKOM MIIOT-
HOCTH (MyTHOCTH) obOpasima mpu aByx jiuHax BoiaH — 400 u 1000 am. Be-
JUYUHA OTHOIICHUS ONTHYECKUX TIUIOTHOCTEH MpU Pa3IUYHBIX JTMHAX
BOJH (400/d1000) XapakTepu3yeT CTEIICHDb JUCIICPTUPOBAHMS KUPOBOH (Pa-
3bI MOJIOKA MJIA CJIUBOK.
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Annapamypa, mamepuanvl, peakmugbol

CnextpodoroMerp, 0OECHECUMBAOIIUNA H3MEPEHUE ONTHYECKOU
mioTHOCTH B auanazone BoJiH (300—1100) HM ¢ paccTosiHueM OT 0Opasiia
1o (goropeructpupyrtoiero ycrpoicrsa 11,5 cM. st u3mepeHust UCTIONb-
3YIOT MPSIMOYTOJIbHYIO CTaHAAPTHYIO KIOBETY C JJIMHON ONTHUYECKOTO MyTH
10 MM; Bechl 1aGOpaTOPHBIE; KOMOBI MepHbIe BMecTHMOCTBI0 100, 250 cm®;
IATETKH BMECTHUMOCTBIO | M 2 ¢M°; INTATel]b; HATPUS THAPOOKUCH; BOJA

TUCTUJUIMPOBAHHAS.
Ilooecomoska k ananu3zy

['oMOreHn3upoBaHHBIE CIMBKH HOPMAIU3YIOT 00€3KUPEHHBIM MO-
JIOKOM WJIM TUCTUJTMPOBAHHOM BOJIOM O MaccOBOM Joyiu xkupa 2—6 %.

[IpuroToBieHue pacTBopa TUIPOOKUCH HATPHUSL C KOHIIEHTpalUeH
1 MOJB/IM”: 4 T HATPUS THAPOOKHCH B3BELIMBAIOT ¢ oTcyeToM 0 0,001 r
U BHOCAT B MepHyI0 KkosuOy BMmectumocThio 100 cm?, Hamuaror 90 cm?
TUCTWIIMPOBAHHOM BOJbI, IEPEMEIIUBAIOT J0 MOJHOTO PACTBOPEHUS Be-
LIECTBA U JOBOJAT NJUCTUIUIMPOBAHHOMN BOJOM 10 METKHU.

lIposeodenue ananuza

N3 06pa3ioB MoOKa WM CIUBOK, oTOMpatoT 0,5 cM? nmpoOsl, pasz-
BOJAT B COOTHOWIEHUH 1:500 TUCTUIIMPOBAHHOM BOJAOM B MEPHBIX KOJI-
6ax BMecTHMOCTBIO 250 cM® ¢ BHecenueM 0,5 cM® pacTBOpa HATPHUS THI-
POOKHUCH KOHIEHTpanuen | MOJIIB/IM . [IpuroraBnuBarOT 1O JBE Mapa-
nenbHbIX TpoObl. [locie TIaTenbHOro nepeMenmBalusi CMeCh BhIACPIKU-
BalOT B TeueHue 10 MuH U oTOMPAIOT AJIA U3MEpEHUs 2 cm® MOJTy4YEHHOU
cmecu. CMech HAJIMBAIOT B MPSMOYTOJIbHYIO KIOBETY C JIJIMHOW OITHYE-
ckoro mytd 10 MM m momemiaroT B paboudnii OTCEK CIEKTpodoToMeTpa.
N3mepenne onTuueckoi MIOTHOCTH 00pasiia MpOBOMST MPU JBYX JJIMHAX
BoJiH 400 u 1000 HM B guama3zoHe mkajabl mpudopa ot 2,000 go 0,005.
[ToBTOpHOCTh M3MEpPEHUN KaxJ0W MpoObl HE MeHee ABYX. OTKIOHEHHE
MEXJy MapaJyIeIbHBIMA  ONPEACICHUSMU  ONTUYECKONW IIOTHOCTH
He J0JDKHO npeBbimarh 0,01 mo mokazaHusiM mpudopa.

Obpabomxa pe3yibmamos

OddexTrBHOCTH TOMOTeHM3auu (D) onpeaessatoT Mo COOTHOIIIe-
HUIO BEJIMUMH ONTHYCCKUX II0THOCTEH (400 M H1000)-
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Oyenka pe3ynomamos

B 1abn. 6.1 oTpakeHa 3aBUCHMOCTh MEXIy IOKazareieM 3(ddek-
TUBHOCTH TOMOTCHHU3AIMHM, CPEIHUM JUAMETPOM >KHUPOBBIX MIAPUKOB
U TJIyOMHOM JUCTIEPTUPOBAHUS KUPOBOH (Da3bl MOJIOKA.

Tabmuma 6.1
Haoo/H1000 6-4 4-2,1 2-1
Oep, MKM He Gomee 1,2 1,2-2,0 2,1-3.2 u Ooiee
['myGuna Otnuunas Xopomas Cnabas
JUCTICPTUPOBAHUS

Pacuer cpegHero nuamerpa >KHpPOBBIX IIAPUKOB MOJIOKA ITPOHU3BO-
IST 110 popMmyie

dep = 2,82 — 2,58 19 Haoo/ 1000,

rae O, — CpeaHuil [uaMeTp KHUPOBBIX MAPUKOB, MKM; [0 ¥ 1000 — BENH-
YUHBI ONITUYECKUX MJIOTHOCTENW 00pa3ua npu anuHax BoiH 400 u 1000 Hwm.

Onpeodenenue 3¢hpexmusnocmu 20 M0O2eHU3AYUU MEMOOOM
OMCMAUBAHUSL HCUPA

Jns onpenenenus 3¢(PEKTUBHOCTA TOMOTEHU3AIUU METOJO0M OT-
CTauBaHMUsI )KMPa MOJIOKO BBIACP>KUBAIOT B TeUeHUE 48 4 Mpu TeMIiepaType
8 °C 6e3 mepemenmBaHus B MEpHOM HUIUHApE oObeMoM 250 mut. 3atem
orOuparoT BepxHue 100 M MOJOKa M ONPEAENSIIOT COAEPKAHUE KUpa B
MOJIOKE, OcTaBLIeMCs B HuinHApe. OTCTauBaHUE KMpa PacCUUTHIBAIOT 110
dbopmye
_ 100 K, —XK,)

K, -K-XK, °

Osx

rne O, — orcrauBanue xupa, %; XK, K, — MaccoBsie 10JM KHpa B UC-
XOJTHOM MOJIOKE€ M HIDKHEM CJIO€ MOJIOKA, OCTaBIIErocs B IWIMHApE, %o;
K — oTHOmieHne oObemMa HUKHErO CI0S MOJIOKA B IIJIMHIAPE K OOIIeMy
0o0bemy Mosoka (ripu oroope 100 mi Bepxuero cios K = 0,6).
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Memoo yenmpugpyeuposanus BHUMU

O} PeKTUBHOCT, TOMOTE€HU3AIUU LIEHTPUPYTHpPOBAHUEM OIpee-
JISTFOT TIPU OTMIPEICIICHHOM PEKUME IEHTPU(YTUPOBAHUS MOJIOKA B CIICITHU-
aJlbHOM muneTke (cM. puc. 6.1).

A
85+0.5
322+0,5
10 y
o
Sl I7 =
+l
o
N~
Y
ik
g7+l é\_ /{
4 ( 2+0,2

Puc. 6.1. [Tunerka ny1st ueHTpUGyrupoBaHUS

[lunerky yepe3 HMKHUN KaNWUIAPHBIA KOHEL 3aloJHSII0T 00pas-
IOM MOJIOKa 10 OTMETKH . BepXHUI KOHE MUNETKU 3aKPBIBAOT MAJIBLEM,
a Ha HIDKHUM KOHEIl MUIETKH HAJEBalOT PE3WHOBYIO MPOOKY. 3amoJIHEeH-
HBI€ TTUIETKU BCTABJIAIOT CUMMETPUYHO B MAaTPOHBI LIEHTPU(YTH, MPoOKa-
mu Kk nepudepun. Llenrpudyruposanue npousBoaar B teuenue 30 MUH.
[Tocne neHTpu(yrupoBaHus NMUIETKA BBIHUMAIOT U CTaBAT BEPTUKAIBHO
Ha TpoOKy. 3aTeM U3 MUIETKH OCTOPOXKHO, HE IMepeBopayuBas u
HE BCTPSIXUBAsl, CIVMBAIOT HW)KHIOK 4acTh IMPOAYKTa 10 oTMeTKH I B cra-
KaH, JUIsl YEro 3aKpbhIBAIOT MAJbLEM JIEBOM PYKH BEPXHEE OTBEPCTHUE ITH-
NIETKH, & NMPAaBOM CHUMAIOT PE3NHOBYIO NMPOOKY C HMXKHETO KOHLA IMHUIIET-
KHi. B cauToM mpoaykTe onpenenstoT conepkanue xxupa. CTeneHb roMo-
TeHHU3AIMU PACCUUTHIBAIOT 1O hopMyIie
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r=100 X,/ X,,

rae I — cTeneHb roMoreHu3anuu, % (115 TOMOTreHU3UPOBAHHOTO MOJIOKA
r = 75-80 %); XK, — MaccoBas J10J1sI )KMpa B HUKHEM CJI0€ MPOAYKTa, CIIH-
ToM u3 nunetku, %; XK, —MaccoBas 10Jis )KMpa B UCXOJIHOM MOJIOKe, %0.

Muxkpockonuueckuiit memoo

[Ipu onpenenennn 3(HPEKTUBHOCTH TOMOTCHHU3AIMH MHKPOCKOITH-
YECKUM METOJIOM OTPENIEIISIOT CPETHUM pa3Mep KUPOBBIX MIAPUKOB TOMO-
T'eHU3UPOBAHHOTO MOJIoKa (d o).

Jlnst onpeenieHusi pa3MEPOB KUPOBBIX IIAPUKOB MOJIOKO pa30aB-
asitot Bogoit (1:100) wm 1-2 %-m pactBopom riuiepuna (1:25). Cnuku
pazBoasaT Bojaou (1:300) umum (1:500) B 3aBUCUMOCTH OT UX >KUPHOCTH.
Opny karuo pa30aBI€HHOTO MOJIOKA MJIM CIIMBOK HAHOCST Ha MPEIMETHOE
CTEKJIO, HAKPBIBAIOT MOKPOBHBIM CTEKJIOM U OCTOPOKHO MPUKUMAIOT I10-
KPOBHO€ CTEKJIO K IpeaMeTHoMy. st repmeTr3anuu npenapara Kpas mno-
KPOBHOI'O CTEKJIa CMa3bIBAIOT Ba3eNMHOM. lIpemaparsl OCTaBISIOT CTOATH
IIPU KOMHATHOW TeMmIieparype OoT 15 MuH 10 1 4 11 BCIUIBIBAaHUS KUPO-
BbIX apukoB. [lociie BeIAEPKKY MpenapaT MOMENIatoT Ha CTOJIUK MUKPO-
CKOIAa U C MOMOIIBIO OKYJISIP-MUKPOMETpPA OINPENEIIOT pa3Mepbl KUPO-
BbIX IIApUKOB Ipu yBenudeHuu B 1350 pa3 (oO6bexktuB 90, okymsap 15
C UMMEpCHEN).

’KupoBble mapuky pa3aensioT Ha Pppakuuu (TpyIbl) M0 pa3Mepam
JMaMETPOB B 3aBUCUMOCTH OT YBEJIIMUYECHUSI MUKPOCKOIIA U YCTAaHOBJIEHHOM
LIEHbl JICJICHUSI OKYJISIp-MUKpoMeTpa (cM. ytaboparopHyto padboty Ne 1).
TouHOCTh TIpenenoB 3TUX (Gpakuil COCTABIAET OJHO WU TMOJOBUHY
JeJeHusl OKyJsip-Mukpomerpa. Hampumep, eciau 1nieHa OJHOrO JieJeHUs
IIKaJIbl OKYJISIPp-MHKPOMETpa paBHAa 1 MKM, TO mpeaeisl (Gpakmuii OyayT
cneayrorumu: 1 — ot 0 1o 1 Mxm, Il — ot 1 mo 2 mxm, III — ot 2 10 3 MKM
U T. 1.

B onHom oOpasiie mosioka ompeaessitor pazmep ot 600 mo 1000
KUPOBBIX MIAPUKOB U PACHPENETAIOT UX 1mo ¢pakuusim. Pazmepsr xupo-
BBIX IIIAPUKOB KaXJIOW (PpakiMu BBIPAKAIOT CpeAHUM guamerpoM. Ha-
npumep, 1 ppakauu 111 cpenaniit nuamerp 6yner (2+3)/2 = 2,5 MxM.
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Buvinonnenue pabomul

B monoke, nmpenHasHau€HHOM JJII TOMOTEHHU3aIlUU, OTPEICIISIOT
coJiepaHue Kupa. | OMOTEHH3aTOp MJIM TOMOTEHU3UPYIOIIEE YCTPOHCTBO
MOATOTABIMBAIOT K paboTe.

Mounoko HarpeBatot 10 50—60 ° C 1 roMOT€HU3UPYIOT MPU PEKUME,
PEKOMEHIOBAHHOM /151 TISIBHOTO MOJIOKA Ha JJAaHHOM armapare.

B roMoreHn3upoBaHHOM MOJIOKE OMNpeesoT 3G (PEKTUBHOCTD T'O-
MOTEHH3aIlUH TPEeMsl BHIICONMMCAaHHBIMEA MeToaamu. Onpenenenne dpdek-
TUBHOCTH TOMOTE€HHU3AIMK TTOBTOPSIIOT TPUXKIbI, MaTeMaTUYeCKu oOpabda-
ThIBas pe3yJbTaThl. PacCUMTHIBAIOT CPETHIO KBAJAPATUYHYIO OIITHOKY
(cTaHmapTHOE OTKIOHEHHUE) MapaieIbHbIX onpeaeacHui 3PpPeKTUBHOCTH
TOMOTEHHU3AINH ONITHYECKUM METOJI0OM U IEHTPU(DYTUPOBaHUEM.

S=(x,—x)" +(x, - %)* (x5 —%)° / (N 1),

IJ€ X1, X2, X3 — 9P(HEKTUBHOCTH TOMOTE€HU3AIIUU B TIapasUIeIbHBIX OMpee-
neHusix, %; x — cpeanee apudmerndeckoe 3HaueHUE dPPEKTUBHOCTH TO-
MoreHu3anuu [ X = (x1 + x; + x3)/ 3]; N — ynciio mapamienbHbIX onpeese-
Huii (n = 3).

PaccunThiBaeM CTaHAAPTHYIO OLIUOKY

S, =S/n.
OHpeI[eJISIIOT IIOKa3aTCJIb TOYHOCTU aHaAJIn3a
p=S,-100/%

AHnanu3 cuurtaercs TOYHBIM Ipu P <2 %; yAOBIETBOPUTEIHHBIM
npu P <5 %; nipu p > 5 % — 3HaUUTENBHBIE OLINOKH.
Pe3ynbpTaThl HAOMIOACHNH 3aIIMCHIBAIOT B Ta0II. 6.2.

Tabnumna 6.2
MeTton X1 | Xo | X3 x AXl AXZ AX3 Axf AX ; AX g ZAX S S < p
ompene-
JICHUS
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[lo maHHBIM MHKPOCKOMUPOBAHUS OMNPEIEISAIOT COJEpKaHUE KHU-
POBBIX MIAPUKOB 10 (pakiusiMm (B %). Pe3ynbpTaThl HaOMOAeHUN U pacye-
TOB 3aMKCHIBAIOT B Ta0. 6.3.

Tabmumna 6.3
Howmep Huametp Cpennuii 1ua- KomnuectBo KomnuectBo xu-
bpakiuy | KUPOBBIX IIa- | METP KHUPOBBIX YKUPOBBIX POBBIX IIAPUKOB
PHUKOB (pakKIui, IIApPUKOB IIApUKOB dbpakuuu B %
MKM dhpakmii, MKM OT 001Iero
KOJIMYECTBA
1
2
Utoro 600-1000 100 %

CTposT KpUBYIO pacIpeesieHNs] >KUPOBBIX IAPUKOB 1O pa3Mepam.
[Toce moacyeTa >KMPOBBIX MIAPUKOB IO (PPAKITASIM OMPEALISIIOT UX
CpeIHMI pa3mep sl JaHHOU MpoObI 1o hopmyie

3 3 3
0 = 3 ding +dsn, +...+d;7n; |
N+ Ny + ...+ N

rae dq, dy, d3 — cpenHue AMaMeTphl )KUPOBBIX IMAPUKOB JIIS KaXI0H (ppak-
LUK, MKM; Ny, Ny, N3 — YHCJIO KUPOBBIX IIAPUKOB B KAXI0# (ppakiuu.
Pe3ynbTaThl pacueToB 3aHOCAT B Ta0. 6.4.

Tabnuua 6.4
Howmep Crenenn Cpennuii tuamerp
o0pasua rOMOTr€HU3aluu, % KUPOBBIX IIAPUKOB, MKM

CrerneHb TOMOTCHHM3AIMN U CPEIHUN JUAMETD JKUPOBBIX IIAPHUKOB
3alACHIBAIOT KaK CpelHue apu(MeTHYecKue 1O TpPeM OIpeAcIICHUSIM
CO CTaHAAPTHOM OWMOKOM (X; + S5 ) + (X, +S5)) + (X3 +Sg,) / 3.
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Ogpopmnenue pabomsi

N3mararoT CymnHOCTh Ka)XJ0TO M3 METOJIOB ompeaesieHus 3ddex-
TUBHOCTH TOMOTEHM3AIINH, UCIOJIb30BaHHBIX B paboTe. 3amoiaHs0T Tao-
JIUIBI ¥ CTPOST KPUBYIO pacipeielIeHUs )KUPOBBIX MAPUKOB IO Pa3MepaM.
JlatoT XapaKTepUCTUKY KPHUBBIX JJII TOMOTC€HU3UPOBAHHOTO M HETOMOTE-
HU3UPOBAHHOTO MoJioka. CpaBHMBAIOT METO/ABI omnpeaeiacHus 3HQpeKTuB-
HOCTH TOMOTEHHU3AIUH 10 MPOJOJDKATEILHOCTH, TPYIOEMKOCTH, anmapat-
HOMY O(OPMIICHHIO, TOYHOCTH, TOJIHOTE ITOJYyYCHHON XapaKTCPHUCTHKH.
BriGupator MeTon 111 MpUMEHEHUS B MPOMBIIIICHHOCTH U B HAYYHBIX HC-
CJICIOBAHMAX.
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NNaGopaTopHasa paborta Ne 7

ONPEAENEHUE ONTUMAJIbHON TEMIMEPATYPbI
FTOMOIrrEHU3ALUN MOINOKA

Lleny pabomwsi — yCTaHOBUTH BIIMSHUE TEMIEPATYPbl TOMOTE€HU3A-
uuu Ha 3Q()EKTUBHOCTh MpoLecca TOMOT€HHU3alMM MOJIOKA B KJIAlTAHHOM
TOMOTE€HM3aTope.

IIpn M3MeHEeHUH TeMIeparypbl MOJIOKA U3MEHSETCA €ro BI3KOCTb.
B ygactHOCTH, NpH MOBBILIEHUN TEMIIEPATYPBI MOJIOKA, BA3KOCTb €r0 CHU-
xaetrca. CoracHo TEOpUM HEPA3PBIBHOCTU NMOTOKA, BeIIBUHYTOM H.B. ba-
PaHOBCKUM, JIpOOJIEHUE KUPOBBIX IIAPUKOB B KJIAMAHHBIX TOMOT'€HHU3ATO-
pax MPOUCXOAUT 3a CYET PE3KOr0 YBEIUYEHHUS CKOPOCTU MOTOKA B IICIH
MEXKy CEIJIOM M KJIAllaHOM I'OMOTE€HM3aropa. BsA3KOoCTh romMoreHusupye-
MOTI'0 IPOJYKTa BJIUAET HA CKOPOCTh NOTOKA. IIpy OTHOM M TOM ke aBiie-
HUY T'OMOTE€HU3AlMHU, IIPU YBEIUYEHUU BI3KOCTHU, CKOPOCTH IIOTOKA CHU-
KaeTcs, a NP YMEHbUIEHUN — yBenuuuBaercs. CienoBaTenbHO, TeMIepa-
Typa FOMOT€HU3UPYEMOTO MPOIYKTa JAODKHA OKa3blBaTh BIMSHHUE Ha 3(-
(PeKTUBHOCTH IpoLIECca.

3amanue. [IpoBecTr roMoreHm3anuo Mojoka npu gasienuu 15 Mlla
u Temmeparypax 10, 30, 50 u 70 °C.

Obopyodosanue, npubopvl U Mamepuaibl

Knarmanusiii roMOreHu3aTop.

MHUKpPOCKOIT ¢ KOMIIJIEKTOM OOBEKTUBOB U OKYJISIPOB.

OOBEKT-MUKPOMETP M OKYJISIP-MUKPOMETD.

[TuneTku ais ueHTpudyrupoBaHusl.

Konba mepuast na 100 cm? — 5 .

Craxasbl Wi Kotos1 Ha 150-200 cm® — 5 m.

Amnmnaparypa U peakTUBBI 151 ONPEACICHUS] KUCIIOTHOCTH M MaccCo-
BOM JOJIM )KHUPA B MOJIOKE.

Mo10K0 1IEeTBHOE 3aroTOBIIEMOE — 3 J1.

Memoowl uccireoosanull

KucnorHocTs MoJioka B rpagycax TepHepa ompeaesiitoT TUTPOBaA-
HHEM, MAacCOBYIO JOJIIO KHpa — KHUCIOTHBIM MeToaoMm ['epOepa. Dddek-
TUBHOCTh TOMOT'€HH3AIMK OIPEACIIAIOT [0 pa3MepaM JKUPOBBIX IIAPHUKOB
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U UX CPEIHEMY AHAMETPy — MUKPOCKOITUPOBAHUEM U METOJIOM IIEHTpUPY-
rupoBaHus (cM. 1abopaTopHyto padboty Ne 6).

Ilopsoox evinonnenus 1a6opamopHol pabomuol

CTyaneHThl MOJYy4YaroT JiBa JIMTPA HATYypaJlbHOTO CHIPOTO MOJIOKA,
OoTOMpAIOT TMOCJe MepeMelInBaHus MpoOy MOJIOKA JJIsl ONpeeiaeHus] Ku-
CJIOTHOCTH, MAacCOBOH JIOJM >XUpa, pa3Mepa >KUPOBBIX IIAPUKOB U HX
cpeaHero auamerpa B kojaudectse 100 o,

Mo0oKo pa3fensioT Ha YEThIPEe PaBHBIC YACTH, KAXKIYIO U3 KOTO-
PBIX MOJOTPEBAIOT 10 CIEAYIOMMUX TemIieparyp: nepsyro — g0 10 °C, Bro-
pyto — 110 30 °C, tpersto — 10 50 °C u uerBeptyro — a0 70 °C.

[ToaroraBnmuBarOT K pabOTE KIaTaHHBIA TOMOTEHHU3AaTOP W MPOBEPSIIOT
ero paboty Ha Bojie ¢ Temnepatypoit 10—15 °C (myume we 60see 10 °C).

OO6pas1ipl MOJIOKa TOMOTeHU3UpytoT npu AaBiaeHuun 15 Mlla. Ilep-
BbIM TOMOTEHU3HPYIOT oOpazer; ¢ temmeparypoit 10 °C, 3arem BTOpOii
¢ temneparypoit 30 °C u T. 1. Ilepsbie 250—-300 cM> rOMOre€HH3HPOBAH-
HOTO MOJIOKa COOMpPAIOT B OTACNBbHYIO KOOy, Tak Kak OHU Pa30aBICHBI
BOJIOW.

Ot kaxgoro odpasua otéuparor mo 100 cM® 115 mpoBegeHus nc-
cienoBaHuii Ha 3(PGHEKTUBHOCTh TOMOTEHU3AIIUU METOIaMU MUKPOCKOIH-
poBaHusA W IeHTpUYTUpoBaHUs. MUKPOCKONMPOBAHKUE MPOBOAAT TMpHU
yBennueHuu B 1350 pa3 ¢ ummepcueil.

Pesynbrater padotel opopmisitor o hopme B Buae taos. 7.1.

Tabmuma 7.1
No JlaBne- trom KomuuectBo xupo- | Cpennuit Ky Oroms
oOpa3nia | HHe ro- | obpas- BBIX IIaPUKOB JTuaMeTp B HUX- %
MOTEHU- 1a, C IMaMeTpPOM, MKM | JKHPOBBIX | HeEi yac-

3a1uu, °C 0-1 1 12 | Bomee 2 | UAPHKOB, | TH IH-

MlIla MKM MIETKU
Ucx. -
Mornoko 10
1 15,0 10
2 15,0 30
3 15,0 50
4 15,0 70
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Llopsoox opopmnenus pabomeol
OnuckiBatoT BhINOJIHEHUE padoThl. [IpoBoasT HEeoOXoauMBbIE pac-

YeThl W 3AIOJIHSIOT TAaONHITy. Y CTAHABIMBAIOT BIWSHHUE TEMIIEPATYPhl H
roMoTreHu3anuu Ha 3(hPEeKTUBHOCTH IpoIiecca.
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NNaGopaTopHasa paborta Ne 8

ONPEOENEHUE BIUWAHUA OABIEHUA TOMOIMEHU3ALIUU
HA 3PPEKTUBHOCTb MNMPOLIECCA

Llenv pabombl — 03HAKOMUTBCS C YCTPOMCTBOM TOMOT'€HH3AaTOPA,
W3YYUTh BIUSHUE JABJICHUS TOMOTE€HU3AIMK Ha 3(PPEKTUBHOCTH Mpoliecca.

JlunuaHas 4yacTh MOJIOKA MPECTABICHA KUPOBOU SMYJIBCUEN THUIIA
«Macyo B BoJie». PazMmepsl OOJIBIIMHCTBA dKUPOBBIX IIAPUKOB HAXOMSITCS
B untepBaie ot 0,5 1o 10 mxm. KonmuecTBo ux kosjebiaeTcs B OCHOBHOM
oT 2 10 4 muipzi B 1 M.

B 00ObIYHOM MOJIOKE 3aMETHBIH OTCTOM CIMBOK B pe3yjbTaTe Koa-
JIECIICHIIMU M BCIUIBIBAHUSI HAMOOJIee KPYIHBIX >KUPOBBIX IIAPUKOB Ha-
Omomaercs yxe depe3 2—-3 9 — MOJOKO CTAHOBHUTCS HEOIHOPOJHBIM.
B nporniecce romorenuzanuu 3ToT AedexT ycTpaHsatoT. Haubosee mupoko
TOMOTE€HU3ALUIO0 UCIIOJIb3YIOT IIPU MPOU3BOACTBE MUTHEBOIO MOJIOKA, K-
CIIOMOJIOYHBIX MPOJIYKTOB, CMETaHbI, MOPOKEHOT'0, MOJIOYHBIX KOHCEPBOB
Y 3aMEHUTEJICH LIETBHOTO MOJIOKA.

[lens roMoreHu3anuu — 0OECIEYEHUE TAKOTO pacIpe/eieHUs Ku-
POBBIX IIIAPUKOB IO pa3MepamM, YTOOBI TMOJABISIONICE OOJBITUHCTBO HX
MMEJO AUaMETpP, HE IMPEBBIUAIOIMNA ONPEACICHHON, Halepea 3aJaHHOU
BEIMYUHBI g, UTO 00eCreunTBaeT HEOOXOUMYIO CTAOMITBHOCTh KUPOBOM
da3bl B MoOJIoKe. J{J1s TOCTUXKEHUS 3TOM 1IeJIU I0OCTAaTOYHO U3MEIbYUTh BCE
YKHPOBBIC IIAPUKH, Y KOTOPBIX d > dy.

Obopyoosarue, npubopsvl U Mamepuaivl

JI71st paboThl UCTIONB3YIOT KJIamaHHBIM TOMOT€HU3aTOp MaJol Mpo-
W3BOAUTEIBHOCTH; Aallaparypy I ONPENEIICHUs Pa3MEPOB KUPOBBIX
mapukoB (cMm. padoty Ne 1), anmapatypy U peakTUBBI JJid ONpeeNeHus
COJIEp’KaHUA KUPA U KUCIOTHOCTU MoJioKa (cMm. paboty Ne 3); HaTtypasnb-
HOE MOJIOKO KMCJIIOTHOCTBIO HE BhIe 20 °T.

Memoowl uccieoosarus

CopepkaHue >KHpa ONPENCIISIOT KHUCIOTHBIM MeToqoM I epbOepa;
KHCJIOTHOCTh B Tpaaycax TepHepa — TUTpoBaHHEM, d3(PHEKTHUBHOCTH TOMO-
TCHU3AlMA 110 pa3MepaM J>KHPOBBIX ITApPHKOB — MHUKPOCKOIHUPOBAHHUEM
(cm. paboty Ne 1).
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llopsook evinonnenuss pabomeol

PaboTty HaumHaeM ¢ TOATOTOBKHM TOMOTeHHM3aTopa. B moioke,
NpeAHa3HaYE€HHOM JUIsl TOMOT€HU3ALNH, ONPEAEISIIOT COAEPKaHNUE KUpa U
KHCJIOTHOCTb.

Monoko mogorpeBatoT g0 temneparypsl 60—70 °C. OG6pasubl ro-
MOT'€HU3UPOBAHHOTO MOJIOKA MOJy4aroT Mpu 4—5 pa3HbIX 3HAUYCHUSX J1aB-
nenus (ot 5 Mlla u Beitie ¢ uaTepBajgom 3—5 MIla) mpu npounx paBHBIX
ycnoBusix. [loxyueHnHbie oOpa3ibl TOMON€HU3UPOBAHHOIO MOJIOKA OXJIaXk-
narot 1o temneparypsl 20 °C.

B ucxonHoM mMoiioke U B 00pas3iiax roMOreHU3UPOBAHHOTO MOJIOKA
MUKPOCKOIIMPOBAHUEM OMPEACISIOT pa3Mephbl KUPOBBIX IIAPUKOB, MPO-
IIEHTHOE COOTHOIIEHUE KUPOBBIX MApUKOB 1o rpymmnam 0—1, 1-2, u Gonee
2 MKM; CpedHUN JuaMeTp >KUPOBBIX IapUKOB. Pe3ynapTarhl pabOThI
opopmMIIsIOT Mo popMme, IpeacTaBiIeHHON B Ta0. 8.1.

Tabnuma 8.1
JlaBienue Cpennuit nua- KonnuecTBO )XKUPOBBIX HIAPUKOB
TOMOT€HU3AIH, | METP )KUPOBBIX | JUAMETPOM (MKM), % OT OOIIero KoJu4yecTBa
Mlla LIaPUKOB, MKM
’ 0-1 1-2 Bonee 2

Llopsoox opopmnenus pabomeol
OnuchIBAIOT MOPSAIOK BBITTOJTHEHUS Pab0ThI. [Ipon3BOMSIT pacyeTs

U 3aMOJIHSIOT Tabnauily. Y CTaHAaBIMBAIOT BIMSHUE JABJICHUS TOMOTEHHU3a-
LMY HA CPETHUM AUAMETP KUPOBBIX IIAPHUKOB.
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NNaGopaTopHasa pabora Ne 9

ONMNPEAOENEHUE ONMTUMAJIbBHOIO OABINEHUA
FOMOrEHU3ALUMN ONA CNUBOK PA3NMYHON XXUPHOCTU

Llenv pabomwvl — WU3y4UTh BIUSHUE JABJICHUS TOMOTCHHM3AIUU
Ha ee A3((HEKTUBHOCTD MPU TOMOTE€HU3ALNN CIUBOK PAa3IMYHON KUPHOCTH.

C yBenuueHMeM MacCOBOM JOJM KUpa B CIMBKAaX CHUXKAETCS Mac-
CoBasl JIOJIsI MX CyXOro OO€3)KHUPEHHOTO MOJIOYHOTO OCTaTKa, KOTOPbIN
OKa3bIBAET CYLIECTBEHHOE BIIMAHHME Ha (POPMHPOBAHHE OOOJOYKH BHOBH
00pa3yromuxcs KUPOBbIX HIAPUKOB IPU TOMOT€HU3ALIHH.

[Ipu romoreHusaluu CiIMBOK C 0oJiee BBICOKOW MacCOBOW J0Jei
KUpa CYIIECTBEHHO YBEJIMYMBAECTCS YUCJIO MEJIKUX KUPOBBIX IIAPUKOB,
B 00pa30BaHUU 000JIOUYEK KOTOPBIX YUACTBYET CYXOW 0OE€3KUPEHHBIN MO-
Jo4HbIi octaTok (COMO,).

C yBelMyeHHEM KOJIMYECTBA MKUPOBBIX LIAPUKOB, PE3KO YBEIUYU-
BAeTCsl UX IMOBEPXHOCTb, HA KOTOPOW aJcopOUpYIOTCS OENKH MOJIOKa,
BXOJSIINE B CyXOH 00€3:KUPEHHBIA MOJOYHBIN OCTATOK CcIMBOK. [Ipu He-
J0cTaTke 000JI0YEUHOIo BEIECTBa, OENIKOB IIa3Mbl, YBEJIMYUBAETCS KO-
JUYECTBO CBOOOAHOTO upa. JKUpoBble MIAPUKU CIUIMAIOTCA B KOMOYKH,
oOpa3yst rpo3abs. [losToMmy, AaBiieHHE TOMOTE€HU3AIMH CYIIECTBEHHO
BIUseT Ha 3(PEKTUBHOCTH MpoIlecca MPU TOMOTEHHU3ALUMU CIMBOK pas-
JUYHOU XKUpHOCTH. Ha Mpon3BoiCTBE MPUMEHSIOT YaCTUYHYIO0 TOMOI'€HU-
3alMI0, IBYXCTYIEHUYATYIO WJIM OBTOPHYIO MPU 00Jiee HU3KUX JIABJICHUSX
IUISl YCTPAHEHUS TPO3IbEBUIHBIX CKOIUICHU KUPOBBIX IIAPUKOB.

3aganme. [IpoBeCTH TOMOTEHU3ALNIO CIUBOK C PA3JIUYHON MACCO-
BOW JIOJIEW >KUPA, NP PA3IUYHBIX JABJICHUAX U YCTAHOBUTH ONITUMAIBHOE
JaBJeHUE JJI1 KaXA0ro oopasia CIuBOK.

Obopyoosanue, npubopvl U Mamepuaibl

KiananHbIi TOMOTEHU3ATOP.

MUKpPOCKOIT ¢ KOMIIJIEKTOM OOBEKTHBOB U OKYJISIPOB.
OOBEKT-MUKPOMETP U OKYJISIP-MUKPOMETD.

MepHsie K066l 06beMoM 250 cM® — 6 .

CrakaHsl cTekIsHEbIE 06beMoM 100 cm® — 6 miT.
[Munerka ua 1 cM® — 6 0T,

CnuBku ¢ MaccoBom goseu xxupa 30 % u 20 % no 0,5 1.
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Memoowl uccireoosanuil

KucnotHocts ciuBok B °T omnpenensitor THTPOBAHUEM, MACCOBYIO
JI0JII0 KUpa B CIUBKaX — KUCIOTHBIM MeToAoM ['epOepa. Db dexkTuBHOCTD
TOMOTE€HU3AINH OMPENIEISAIOT M0 CPETHEMY TUAMETPY JKUPOBBIX MIAPHUKOB
MUKPOCKOIMPOBAHUEM 00PAa3I0B M PACCMATPUBAHUIO MUKPOCKOTTUYECKOM
KapTHHKH (cM. TaboparopHbie paboTsl Ne 1, 6).

llopsook evinonnenust pabomeol

[TomyyuTh CAMBKM Y MHXKEHEpa Kadeapbl C MacCOBOM JI0Jel kupa
20 u 30 %.

[Ipy OTCYTCTBMU CIMBOK PA3IUYHON KUPHOCTH B TOTYyUEHHBIX
CJIUBKaX OTPEAEIIIOT MAaCCOBYIO JIONIO KHPa U HOPMAIHU3YIOT UX 00€3KU-
PEHHBIM MOJIOKOM 110 TpeOyemoil xupHocTH (20 u 30 %). OcTaBistoT 1o
1 M cnuBOK Asig KOHTpousis. YacTh CTYJE€HTOB MOJATOTABIMBAET CIUBKU
JUII TOMOTEHU3AIIUU: ONPEACIISIOT KUCIOTHOCTh CIIMBOK M HArpeBaloT MX
B BOJIsTHOM OaHe j0 Temmepatypsl 65—70 °C.

Jlpyrast 4acTh CTYIEHTOB MOATOTAaBIMBAECT K pabOTe rOMOTE€HH3a-
top (Ilopcoenuuser marpyOKu K BOASHOMY KpaHy MJsl OXJIAXICHHUS
IUTYHXepa TOMOT'€HU3aTopa, MPU HEOOXOIMMOCTH MPOBOJAT €ro COOPKY).

Kax b1t 13 o0pa3ioB ciuBOK ¢ MaccoBoi goJieit xupa 20 u 30 %
TOMOTEHU3HUPYIOT mpu naBieHusx 5, 8§ u 12 Mlla. Otoéuparot oOpasiisi
TOMOT€HU3UPOBAHHBIX CIMBOK B CTakaHUYUKU oObemom 100 cM® U HOAMH-
CBHIBAIOT UX (6 00pa3IoB).

Pa3BojaT KaknIblii W3 KOHTPOJBHBIX W TOJTYYEHHBIX O0OpasioB
B 300-500 pa3 Bomoif M paccMaTpUBAIOT MHUKPOCKOMUYECKYIO KapTHUHKY
IIOJ, MUKPOCKOIIOM TIpu yBesnueHuu B 1350 pa3 ¢ ummepcuen. 3aTtem pac-
CUMUTBHIBAIOT CPEIHUN AMAMETP >KUPOBBIX IIAPUKOB U MPOBEPSIOT 00paszell
Ha HaJIM4Ke CKOILJICHUH >KUPOBBIX MIAPUKOB. Pe3ynbTaThl MccienoBaHUN
3aHocsT B Tabm. 9.1.
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Tabauma 9.1

Ne Kucnor- | Kucnor- | MaccoBas | laBnenune | Cpennuii | Hammuwme
oOpasua HOCTb HOCTb J0J1s1 TOMOT€HHU- | JTHAMETP CKOILIE-
CIIMBOK, | IUIa3Mbl KHpa, 3aIuu, KUPOBBIX HUHT
°T CIIMBOK, °T MIIa IAPUKOB, | >KMPOBBIX
°T MKM LIapUKOB
KonTpoins 20
1 5
2 8
3 12
KonTpoins 30
1 5
2 8
3 12

Ilopsaook opopmnenus pabomoi

OnucaTh MOPSAIOK BBHIIOTHEHUS! paOOTHI, TPOBECTU PACUETHI MO OTI-
PEIEICHUIO CPEHEr0 JUaMeTpa KUPOBBIX IIAPUKOB U 3apUCOBATh MUKPO-
CKOTMMYECKHE KApTUHKHU BceX 00pa3ioB. Caenarh BBIBOJ: KaKO€ U3 JaBJie-
HUM SIBJISETCS] ONTUMAIBHBIM JIJIS1 KQXKI0TO U3 00pa3ioB CIMBOK.
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JlaGopaTopHasn pabota Ne 10

U3YHEHUE U3MEHEHUA BA3KOCTU
FTOMOINrEHU3NPOBAHHbLIX MOJIOKA U CJINBOK
PA3JTMYMHON XUPHOCTU

[lens pabOTHI — ONPENETUTh BIUSHUE TOMOIEHU3AIMU HA BA3KOCTh
MOJIOKA U CJIMBOK Pa3jIMYHON KUPHOCTHU.

ObopyoosaHue, npubopsvl U Mamepuaivl

JIns1 paGoThI MCIONB3YIOT KJIAllaHHBIM TOMOTEHH3aTOP WA TOMOTe-
HU3UPYIOIEE YCTPOMCTBO APYroro TUIla, anmapaTypy U PEaKTUBBI IS
onpeaeneHus d3HPEKTUBHOCTH TOMOTCHHU3AIMH, allllapaTypy W PEaKTUBBI
JUTISL OTIPEICIICHUSI COJIEPKAHUS KUPA B MOJIOKE U CIIMBKAaX, BUCKO3UMETP
I'enmuiepa, yabpTpaTepMoOCTaT, CEKyHIOMED, JIAKTOJCHCUMETPHI JJIsI MOJIO-
Ka U CJIMBOK, MOJIOKO HaTypajbHOE IEJbHOE C KUCJIOTHOCTHIO HE BBIIIIEC
20 °T, cnuBkU ¢ MaccoBoi aoJei upa 10, 15, 20, 25 u 30 %, kucioTHO-
cThIO He Oozee 18 °T.

Memoowl uccireoosanull

CopnepxaHue Xupa B MOJIOKE U CIMBKaxX OIMPEISSIOT KUCIOTHBIM
meroaom ['epOepa, 3pPpeKTUBHOCT TOMOTEHM3AIMN — LEHTPUDYTUPOBa-
HUeM (cM. JlabopaTopHyto padoty Ne 7).

Bsskocts onpenenstoT Bucko3uMeTpoMm [enmiepa ¢ mamarommm
mapukoM. JlJisi mojaep:kaHusi MOCTOSIHHOM TeMmIepaTypbl BUCKO3UMET]
P U3MEPEHHUU COEAUHAIOT C yiabTpaTepMocTtaroM. OmnpeaeneHue Bs3Ko-
CTH OCHOBAHO Ha YCTAHOBJICHHMM BPEMEHHM IaJICHUS IIapUKa B UCHBITYE-
MOM 00pa3iie MOJIOKa WJIU CIIMBOK, HAXOJAIMIEMCS B HAKJIOHHOW MPOo3pad-
HOM TpyOKe. B 3aBUCUMOCTU OT BSI3KOCTU HCIIBITYEMOT'0 00pasiia u3 KOM-
MJIEKTa IMIAPUKOB BHIOMPAETCS] TaKOW, BpeMsl MaJeHUsI KOTOPOTO B HCCIIe-
nyemMoM obpasiie OyaeT He MeHee 25 u He 6osee 120 c.

[lepen onmpenenenreM BSI3KOCTU BHYTPEHHSSI TPyOKa JOJIKHA OBIThH
TIIATEILHO BBIMBITA M BhICYyIIeHa. OOpaselr] MoJIoKa WM CIMBOK (DHIIBT-
pYyIOT, HarpeBaroT 10 temnepatypsl 30 °C miis yaaneHus: Bo3ayxa U 3alu-
BalOT B TPYOKy BHCKO3UMETpa. 3aTeM B TPYOKY BBOMST IIAPUK, YIAJSIOT
My3bIPbKU BO3/YyXa U JIOBOJAT TeMnepaTtypy oopasua jio 20 °C.
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Buckozumerp I'enmuiepa ycTaHaBIMBAIOT 110 YPOBHIO Mepe1 OCIbIM
AKpPaHOM, CTaBAT B pabouee MOJOKEHUE U MPOBOIAT U3MepeHue. Bpewms
MPOXOXKJICHUS IIAPUKOM MYyTH OT BEPXHEW NO HUIKHEWU KOJBIEBOM OTMET-
KM OTCUHTBHIBAIOT IO CeKyHIoMmepy. M3mepenune nposonsar 3—5 pas. Pac-
XO0XKJICHUE MEXAY MapauieIbHBIMU U3MEPEHUSMH HE JOJDKHO MPEBBIIIATH
0,5 %. BeruucastoTr cpegHee 3HaUeHNE BPEMEHU MaICHUS IapuKa.

[I10THOCTH HCHBITYyeMOro o0pa3slia ONpeNessioT JaKTOACHCUMET-
pom nipu Temneparype 20 °C.

Bsi3kocTh ncnbITyeMoro o0pasiia pacCUuThIBAIOT 110 (opmyJie

n=K{u—p) T,

rae n — Ba3kocTh Ila-c; K — koHcTaHTa mapuka, Mo Pu — IUIOTHOCTH
MaTepHaia, ©3 KOTOPOro M3rOTOBIEH mapuk, mpu 20 °C, Kr/M°; p — MmIoT-
HOCTb HCIIBITYeMOT0 06pasia(Moioka min ciuBok) mpu 20 °C, kr/m’; T —
MPOAOJDKUTEIIBHOCTh MAJICHUS IIIAPUKa, C.

Buvinonnenue pabomol

PaboTy HaumHaIOT ¢ MOJATOTOBKM TOMOT'€HU3aTOpa, COOII0Iast mpa-
BwiIa coopku. ['oToBsAT oOpaser; Mojoka ¢ MaccoBoil josent xupa 3—4 %
1 5 00pa3IoB CIMBOK ¢ MaccoBoi nmoier xupa 10, 15, 20, 25 u 30 %.

PacueThl 0 HOpMaNM3allMU H3JIOKEHBI B JabopaTopHOU pabdo-
Te Ne 5.

[TomydenHble 00pa3LBl TOMOTCHU3UPYIOT IIpU Temreparype 55-65 °C
U naBienuu 11 mojioka — 15-20 MIla, gng cnuBok — 12—15 MIla. B uc-
ClIeIyeMbIX o0Opaslax g0 TOMOTCHHU3aIMH OIPEACISIIOT MacCOBYIO JIOJIO
KUpPa, TIIOTHOCTh W BA3KOCTH; MOCJIE€ TOMOTEHU3AINN — TUIOTHOCTH, BSI3-
KOCTh M 3 (EeKTUBHOCTH TOMOTEeHM3AIMU. Pe3ynbTaThl ucciaeaoBaHuil 3a-
HocAT B Tabu. 10.1.

Taomuna 10.1

HawnmenoBanue BapuanTs! 06pa3nos

II0Ka3aTciisa

7| % 0
MoJI0KO CnuBKH ¢ MaccoBOM fonel xupa, %

10 15 20 25 30

OdheKTHBHOCTH TOMOTE-
Hu3anuu, %
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Oxonyanwue tadm. 10.1

Hanvenosanue BapuanTsl 00pa3ios
MOKa3aTelsl
MOIOKO CnMBKM C MaccoBOM noJen xxupa, %
10 15 20 25 30
[TnotHocts npu 20 °C,
Kr/m?
Bsskocts, I1a-c 7o romo-
TeHHU3AIUHU TI0CIIE TOMOTe-
HU3AIAH
Odghopmnenue pabomol

OnuceiBaroT ycinoBus roMoreHusanuu. [IpomsBoasar pacuetsl. 3a-
MOJIHSIOT TAOJIMILY, CTPOAT I'paduK 3aBUCMMOCTU BA3KOCTU OT COJIEpKa-
HUS KKMpa B o0pa3lax /10 ¥ Mocjie roMOreHU3aluu.
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JlaGopaTopHasn pabora Ne 11

UCCNEOOBAHUE U MNOBbIWUEHUE
TEPMOYCTOUYMBOCTU MOJIOKA

B pabote omnpenensoT TepMOYyCTOMYMBOCTh MOJIOKA U YCTaHABIIH-
BAaIOT HEOOXOJUMOCTh €€ MOBbIlIeHUs. C 11eJIbI0 MOBBIIMICHUS TEPMOYC-
TOWYMBOCTH MOJIOKO 00pa0aThIBAIOT U CTEPUIIU3YIOT, ONPEIEISIIOT CBOM-
CTBA CTEPWIN30BAHHOTO MOJIOKA.

ObopyoosaHue, npubopsvl U Mamepuaivl

Jlnst paGoThl HKCIHONB3YIOT aBTOKJIAB, ammaparypy W pPEaKTHUBBI
IUIS OIIPENICJICHUs] TUTPYEMOM U aKTUBHOM KHUCJIOTHOCTH, TEPMOYCTONYM-
BOCTH MOJIOKa; MOJIOKO, COOTBETCTBYIOIIEE TPEOOBAHUSIM MEPBOTO COpPTa
nmo I'OCT P 520-2003 pa3auyHON TEPMOYCTOMUYUBOCTH; COJIU-CTAOU-
JIM3aTOPHI (Tpex3aMeIleHHbIM JTUMOHHOKHUCIIBIA HATPUM, ABY3aMeIlICHHbIN
dbochopHOKUCTBIN HAaTpUil, Tpex3aMmelieHHbIH (OChHOPHOKUCIBIA KaJWid,
TpEX3aMENICHHbBIA TUMOHHOKHUCIIBIN Kalliid).

Memoowl uccireoosarus

KucnotHocTh OnpenensroT TUTpOBaHWEM, BennuuHy pH — noren-
[IUOMETPUYECKUM METOJI0OM, TEPMOYCTOMUHNBOCTD — IO aJIKOTOJIbHOM TIpo0e.

TepMOyCTOMYMBOCTD OMPEACISIIOT CleAyroImM obpa3zom. B 1Be
cyxue yaiku Ilerpyu HamuBaroT 1Mo 2 MJI UCCIIETYyEeMOro MOJIOKa U J100aB-
astot o 2 mit 70 u 72 %-ro atunoBoro cnupta. KpyroBeimMu ABMKEHUSAMU
CMeCh THIATEIBHO MepeMemuBaroT. CrycTs 2 MUH HaOJII01at0T 3a U3MEHE-
HUEM KOHCHUCTEHIIMU MoJioka. Ecim koarymsius 6€IKOoB MOJIOKa HE TMpo-
M30111a, TO TIPA CTEKAHUU CMECH JTHO YaIlIKU OCTAETCS YHUCTHIM — MOJIOKO
TepMoycToiiunBoe. OOpa3oBaHue XJIONMBEB O€IKa yKa3bIBaeT Ha IMMOHIKCH-
HYIO CTOMKOCTh K HAarpeBaHUI0 — HU3ZKYID TEPMOYCTOMYMBOCTH. Yamiku
¢ mpo0oil paccMaTpuBarOT Ha YepHOM (DoHE.

llopsook evinonnenuss pabomol

N3 06pa3iioB MOJIOKa, IPEICTAaBICHHBIX JIJISl UCCICIOBAHMUS, [TOCIIE
TIIATELHOTO MepeMeruBanus oTouparoT npoosl mo 50—100 miu. Onpene-
JSIIOT TUTPYEMYIO M aKTUBHYIO KHUCJIOTHOCTb, TEPMOYCTOMYUBOCTH MO aj-
koroJibHOM mipo0e ¢ 70 u 72%-M cnupToMm.
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Pe3ynpTaThl 3anuceiBatot B Tabs. 11.1.

Ta0omuna 11.1

Ob6pazery Bun KHCIIOTHOCTE AJKOroJIbHAs
MOJIOKa | 00pabOTKH poba
o o6pabotku | [Tocne o6paboTku Ho [Tocne
oT Pl oT Pl 00paboTKH | 00pabOTKM

3HAKOM «IUIIOC» OTMEYAIOT HETEPMOYCTOMUYMBOE MOJIOKO, 3HAKOM
«MUHYC» — TepMoycToitunBoe. [lomyueHHble TaHHbBIE aHATH3UPYIOT.

TepMoycTOHYMBOCTh MOJIOKA MOBBIIIAIOT, BBOJS COJM-CTaOMIM3a-
Topbl. 11 3TOr0 roToBAT 5 NpoO Mosioka oobemom S50 mim 100 M u go-
oasmsrot 0,01; 0,02; 0,03; 0,04; 0,05 r conmu crabunuzaropa Ha 100 M
Mosioka B Buje 10 %-ro pactBopa. [IpoObl TIIATEIRHO NEPEMEMINBAIOT U
ONPEACIISIIOT TEPMOYCTOMYUBOCTD C 72%-M CIIUPTOM.

OOpa31pl MOATOTABIMBAIOT JUIS CTepuin3anuu. s ctepunuzanuu
O0epyT TEpMOYCTONYMBOE MOJIOKO ¢ MUHUMAaJIbHBIM KOJMYECTBOM J00aB-
JICHHOM COJU-cTabuim3aTopa, OOecreyrBarolield TepMOYCTOMUMBOCTh IO
aKOTOIBHOM TIpode ¢ 72 %-M criupTom. OOpa3Iibl 3aTUBAIOT B KOJOBI, KO-
TOpBIE 3aKPBIBAIOT BAaTHHIMU NMPOOKAMU U CTEPUIIM3YIOT MX B aBTOKJIABE
npu temneparype 119-121 °C B teuenue 15-20 mun. 3aTem 00pa3ibl 0X-
naxpaaotT 10 20 °C u onpenensitoT IBET, KOHCUCTEHINI0 (00pa3oBaHUE
XJIONIbEB), BKYC MOJIOKA, a Takxke Tutpyemyto (°T) u aktuBnyto (pH) kuc-
JOTHOCTh. Pe3ynbrarsl 3anuceiBaroT B Tadm. 11.2.

Taomuna 11.2
Ob6paserr Bun KucmnorHocTh OpranosienTHYECKUE MTOKA3ATEIIH
MOTIOKa obpaboTxu °T pH Bxkyc IBeT Koncucrennus
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JlaGopaTopHas paborta Ne 12

UCCNEOOBAHUE OUCIMEPITrMPOBAHUA
MOJIOYHO-PACTUTENbHbIX CMECEU HA JIABOPATOPHOM
AOUCINEPIATOPE

Llenv pabomsi. I3yunTh BIUSHUE CKOPOCTH BPALLEHUS pOTOpA Jia-
O0opaTopHoro aucnepraropa Ha 3((PEKTUBHOCTh AMCHEPTUPOBAHUS MO-
JIOYHO — PACTUTEJbHON CMECH C UCHOJIb30BAHMEM U 0€3 MCIOJb30BaHUSA
AMyJIbraTopa.

3amanue 1. [IpoBectu nucneprupoBaHUE MOJIOYHO-PACTUTENBHOMN
CMECH IIPU MAJIOW, CPETHEN U BBICOKOM CKOPOCTH BpALLEHUS POTOpA JIHUC-
nepraropa 6e3 100aBieHus U ¢ JOOABICHUEM dMYJIbraTopa.

Obopyoosarue, npubopsl U Mamepuaibl

1. JTaGopaTopHbIil AECTIEpraTOp.

2. Mukpockon OMOJOTUYECKUM C KOMIUIEKTOM OOBEKTHUBOB U OKY-
JISIPOB.

3. OOBEKT-MUKPOMETP U OKYJISIP-MUKPOMETP.

4. [Tunetku 1yisi onpenencHus: 3G(PEKTUBHOCTH TUCTICPTUPOBAHUS
METOAOM LIEHTPUPYTUPOBAHUSI.

5. PacturensHoe macio — 25 T.

6. Monoxko nenbHoe uin ooe3xuperHoe 600 r.

7. CTaKkaHbI XHUMHYECKHIE CTEKISTHHBIE 06beMoM 150250 cv®,

8. Omynswrarop (/lanceaapo 0093 wau cMech MOHO- U JUTIIUIIECPU-
JIOB dKUPHBIX KUACIIOT).

Memoowl uccireoosanull

HccnenoBanusi pa3MepoB KMPOBBIX IIAPUKOB MPOU3BOISAT MHK-
POCKOIHMPOBaHUEM O0O0pa3loB, METOJOM IIEHTPU(PYTUPOBAHUS C UC-
MOJIb30BaHUEM LIEHTPUDYKHBIX MUMETOK U ONTUYECKUM METOAOM (CM.
naboparopHbie padoTel Ne 1, 6).

llopsook evinonnenuss pabomeol

CTyaeHTHI MOTyYaroT MEeJIbHOE MM 00€3)KUPEHHOE MOJIOKO M pac-
TUTEJIBHOE MAacjo. 3aTeM TOTOBAT 6 00pa3iioB. B kax bl U3 miecTu cra-
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KaHOB OTBEIMIMBAIOT 96 T MOJIOKa U JOOABJISIIOT B KaXIbIM U3 MEPBBIX TPEX
00pa31ioB 1o 4 T pacTuTeapHOro Macia. O6pasiusl mogorpeBarot a0 65 °C
B BOJISIHOM OaHe M TMCHEeprupyroT: NnepBbiil Ha Manol (6500 006/MuH) ckopo-
CTH BpallleHHs POTOpa JIUcIepraropa, BTopoi — Ha cpeaHert (13500 06/mun),
TpeTuid — Ha BbIcOKOU (23500 00/MUH) CKOPOCTH BpallleHUsI pOTOpaA JIUC-
nepraropa.

YeTBepThid, MATHIM W IIeCTOM 00pas3ipl moaorpeBaroT go 65 °C.
bepyt 13 r pactuTenbHOTrO Macia, HarpeBaroT ero A0 Temneparypsl 65 °C,
BHOCAT B HEro 3 T AMyJIbratopa W, IpH HEMPEPHIBHOM IEepEeMEITHBAHNH,
PacCTBOPSIOT IMYJIBraToOp B PaCTUTEILHOM Macie. 3aTeM B KaKIbIi U3 00-
pasuoB (4, 5, 6-i1) BHOCAT 10 4 I PaCTUTEIBLHOTO Maciia ¢ AMYJIbIaTOPOM
U JUCHIEPTUPYIOT 00pa3iibl MPHU CIETYIONUX CKOPOCTSIX BpaIEHUS pOTOpa
nucriepraropa: nepsbiii — 6500 06/muH, BTopoit — 13500 06/mMuH, TpeTuit —
23500 06/muH.

D¢ heKTUBHOCTH TUCTIEPTUPOBAHUS BO BCEX 00pasIax onpeaestoT
METOJ0M MHUKPOCKOTHPOBAHUS, METOJIOM LIEHTPU(DYTUPOBAHUS U ONTHYEC-
CKUM MeToJIoM. [Ipu MHUKPOCKOTTMPOBAHUH OMPEISTSIOT CPEIHUNA pa3sMep
KUPOBBIX IIAPUKOB U PaACIPEACIICHUE UX IO TPyIIaM, Mpu HeHTPUPyTH-
poBaHUU ompenesitoT 3HPEKTUBHOCTh TUCIICPTHPOBAHKS B IPOICHTAX,
a ONTHUYECKUM METOJOM — CPEAHHUI AUAMETP KUPOBBIX MIAPUKOB.

Ilopsoox opopmnenus pabomeol
CTyACeHTBI ONMCHIBAIOT IIEJIM W 33J1a4d UCCIICIOBAHMM, ITOPSIOK
BBITIOJTHEHHUST pa0OTHI, TPOBOIAT HEOOXOIUMBIC pacueThl. [loaydeHHbIe

naHHble opopmsitoT B Bue Tabm. 12.1, 12.2.

Taomuna 12.1

Ne HaumenoBanue Pacnipenenenue dep D¢ dexTus-
obpasia obpasua KHUPOBBIX MIAPUKOB MKM HOCTh
10 TPyIIaM, MKM TrOMOTEHH3a-
02 |24 |46 |6-8 1, %o
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Tabauma 12.2

Howmep oGpasma

Ilokazatennb
1 2 3

T 400/]1 1000

Oepy MKM

CrerneHb
JUCTICPTUPOBAHUS

3aTeM CTyAEHTHI CTPOST rpaduku 3aBUCHUMOCTH g, (MKM) — OCBH

OpJIMHAT OT CKOPOCTH BpaIlleHHs] poTopa aucnepraropa (00/MUH) — OCh
abcrucc.

76




JlaGopaTopHas paborta Ne 13

BIIUAHUE TEMNOBOW OBPABOTKU
HA CBOUCTBA MOIJIOKA

Llenv pabomuvl — U3yUNTH BIUSHUE PA3IAYHBIX PEKUMOB TETUIOBOM
00pabOTKH MOJIOKA Ha U3MEHEHHE €T0 CBOMCTB.

TennoByro 00pabOTKy (MACTEPU3ALMIO U CTEPUIN3AIMIO) MOJIOKA
OPUMEHSIOT JJIS TIPEIOXPAHEHUS] MOJIOYHBIX MPOJYKTOB OT MOPYHU U IS
MOBBIIICHUS] CTOMKOCTU Npu XpaHeHuu. Kpome toro, Teriosast 00padoTka
MOJIOKa MPOBOAMUTCS C LEJNbI0 HAIMPaBICHHOIO M3MEHEHHUS €ro (PU3MKO-
XUMHYECKUX CBOMCTB, JJIS MOJYYCHHsI 3aJaHHBIX CBOMCTB TOTOBOTO IMPO-
IyKTa, B YaCTHOCTH OPTraHOJIEITUYECKUX CBOWCTB, BSI3KOCTH, MJIOTHOCTU
CTYCTKa M T. TI.

B nporecce TemnnoBoit 00pabOTKU U3MEHSIOTCS OCHOBHBIE KOMIIO-
HEHTBI MOJIOKA.

ChIBOpOTOYHBIC OCITKH

ChIBOpOTOYHBIE O€JKM B MpOLIECCEe MAaCTEPU3ALUU U CTEPUITU3AIUU
MOABEPTaIOTCSl CPABHUTENBHO TITyOOKMM n3MeHeHusiM. CHadala mpoucxo-
JUT UX JIeHaTypaius, T. €. KOHPOpMaIlMOHHbIC U3MEHEHUS MOJIEKYJI C Ha-
PYLIEHHEM YETBEPTUYHOM, TPETUYHOW U BTOPUYHOU CTPYKTYp. Jlenarypa-
1IUsi OOJIBIIMHCTBA CHIBOPOTOYHBIX OEJIKOB HAUMHAETCS MPU TeMIIepaType
okos10 60—65 °C. CteneHb JeHaTypaluu 3aBUCUT OT TEMIIEPATYPhI U MPO-
JTOJDKUTENBHOCTHU €€ BO3ICHCTBHS HA MOJIOKO.

B pe3ynbTaTe CTPYKTYpPHBIX U3MEHEHUM, BhI3BAHHBIX JICHATYpaIlu-
e, B MoJieKkyJax Oeika OCBOOOXKHAIOTCA paHee «CKPBIThIC» (YHKIIHO-
HajbHbIe Tpynmnbl: H — rpynmel mucrenna, E — amuHOrpymnmsl JIU3uUHA,
TUAPOKCHIIbHBIC TPYIIBI ceprHa U Ap. BenencTBue ocBoOOXKIeHUS CyIb(]-
TUAPWIBHBIX TPYII U BBIJICIECHUS] U3 HUX CEPOBOJOPOJIa MOJIOKO MPHOO-
peTaeT BKYC KHUIMSYEHOTO MPOJyKTa WM MPUBKYC mactepusanuu. B pe-
3yJabTaTe€ B3auMoOJCHCTBUS H-Tpynm U JApyrux peakimoOHHOCIIOCOOHBIX
TPYII HACTYTAET arperamus AeHaTypUPOBAHHBIX OEIKOB.

e



Kazenn

KazeuH siBiisieTcst 04€Hb TEPMOYCTOMUUBBIM OEIKOM — JIJISI €r0 KOa-
TyJIAIUU HeoO0XoauMa BblJIepkKa Mosioka mpu temneparype 130 °C B Te-
yeHue 2—8 muH. OHaKo TerioBas 00pabOTKa MpHU BBICOKUX TeMIepaTy-
pax M3MEHSIET COCTaB U CTPYKTYpY KazeuHaTKaibluidochaTHOrO KOM-
wiekca. OT HEro OTIIEIUISIOTCS 3allUTHBIE TITMKOMAKPOIENITU/IBI; Ha T0-
BEPXHOCTU MHUIIEIUT Ka3eMHa OCAXIAITCS JIEHATYpUPOBAHHBIN [3-J1akTo-
rJI00YJIMH, KOJUIOMIHBIN QocdaT Kaablusa U Ap. DTH U3MEHEHUS BbI3bIBA-
10T KakK Jie3arperaiuio, Tak U arperaiyio MUIEIUT Ka3enHa.

B pesynbrare mpeoOnagaromiero mpolecca arperaiuy yBeIuduBa-
I0TCSI pa3Mep YacTHUll Ka3erMHa U BSI3KOCTb MOJIOKA.

M3MeHeHne CTpYKTYphl U pa3Mepa MUIIEIT Ka3eMHa BIUSET HA TEX-
HOJIOTUYECKHE CBOMCTBAa MOJIOKA, HapUMEP Ha CKOPOCTH MOJTYy4YEHUS ChI-
qy>KHOTO cryctka. [locie TemnoBoit 00paboTKU MPOAOIKUTEIHLHOCTh ChI-
Yy>KHOTO CBEpPTHIBAaHUS MOJIOKA YBEJIMYMBAETCS B HECKOJIBKO pa3 (1o
CPaBHEHUIO C CHIPBIM MOJIOKOM). DTO 00BsICHSIETCS (HapsAy ¢ U3MEHEHUEM
COJIEBOI'0 COCTaBa) KOMILIEKCOOOPa30BaHUEM JI€HATYPUPOBAHHOTO [3- JlaK-
TOTJIOOYJIMHA C &-KAa3eMHOM, B pe3yJbTaTe Yero yXYAIIAeTCs €ro aTaKye-
MOCTb ChIUYKHBIM (DEpMEHTOM.

JlakTo3a

B nponecce BeICOKOTEMIEPATYpPHON MAcTEPU3ALUNA MOJIOKA U OCO-
OCHHO IpPU CTEPHIM3ALUN MPOUCXOJUT U30MEpHU3alMs JaKTo3bl (00pa3o-
BAaHME JIAKTYJIO3bI) M €€ B3aMMOJECHCTBHE C aMHHOKHUCIOTaMH (peakuus
MeJaHOMANHOOOpa3oBaHus). BcenencrBue o00pa3oBaHUsT MENAHOUIMHOB
M3MEHSIOTCS IBET U BKYyC MOJIoKa. CTepuin3anus MOJIOKa TaKKe BbI3bIBa-
€T paslioKeHUE JIAKTO3bl C 00pa30BaHUEM YTJIEKHUCIIOrO Ta3a U KHUCIOT —
MYPaBbUHOM, MOJIOYHOW, YKCYCHOM U Jip. [Ipr 3TOM KMCIOTHOCTH MOJIOKA
yBenuuuBaeTcs Ha 2—3 °T.

Kup

[Ipn macrepusanuy TPUTIIMLEPUIBI MOJIOYHOTO KHAPA XHUMUYECKH
MOYTH HE M3MEHSIOTCA. J[muTenbHas BbIJIEpKKA MIPU BBICOKHUX TEMIIEpaTy-
pax W CTEpUIIM3alMs MOJIOKA MPUBOAAT K HE3HAUYUTEIBHOMY THAPOJIU3Y
TPUTIIALIEPUIAOB U U3MEHEHUIO UX KUPHOKHUCIOTHOTO COCTABA.
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[Ipu TemioBoi 00pabOTKE MOJIOKA IOJBEPrarOTCsSs W3MEHEHUSIM
000JIOUKH KUPOBBIX MAPUKOB. Jlaske MpU HU3KUX TeMIepaTypax HarpeBa-
HUA HaOI0/1aeTcs nepexoy 0enkoB U PochoMMIUI0B C MOBEPXHOCTH KH-
POBBIX IMIAPUKOB B IUIa3My MoJioka. [lpu macrepuzanuu AUCIEPCHOCTD
’KUpa MOBBIIIAETCS, U3MEHSETCSI COCTaB 000JI0UEK — HAPYIICHHbIC HATHB-
Hbl€ 00O0JIOYKH KUPOBBIX IIAPUKOB OBICTPO BOCCTAHABIIMBAIOTCA 33 CUET
aZcopOIMM HAa MX TMOBEPXHOCTH CHIBOPOTOYHBIX OENKOB M Ka3eMHa MO-
JouyHOM mia3Mel. [ToaToMy cTeneHnp necTabuiu3ainuu Kupa MpH macTepu-
3alMM BecbMa He3HauuTenbHa. OHAKO, B pe3yjbTaTe JeHaTypaluu Oe-
KOBBIX KOMITOHEHTOB 000JIOYKH >KMPOBBIX MIAPUKOB TEPSIOT CIIOCOOHOCTD
CKJIEMBAThCSl M OTCTOM CIMBOK 3aMEJISIETCS.

[Tpu crepunmzanuy MOJOKa MPOUCXOAUT Ooyiee CHUiIbHAs JIEHATY-
panus Oenka 000JI0YEK >KUPOBBIX HIAPUKOB M HAPYIIEHUE LEIOCTHOCTH
HEKOTOPBIX 000JI0YeK, B PEe3yJIbTaTe YEro YacTh KUPOBBIX IIAPUKOB CIIH-
BaeTcs B 00Jiee KpyIHbIe U HA0JII01aeTCsl BHITAINIMBAHUE KUPA.

Comn

B mporecce TemnoBoit 00pabOTKM MOJIOKa U3MEHSETCS B MEPBYIO
ouepellb cocTaB coJier Kanbius. Yacts rugpodocdaros u geruapodocda-
TOB KaJIbLIUsI, HAXOASIIUXCA B MOHHO-MOJEKYJISIPHOU (hopme, MepexoauT
B IIJIOXO PacTBOPUMBIN GocdaTr KaibIus, KOTOPBIA arperupyeT, U B BHJIEC
KOJUIOUJIa OCAXIACTCS Ha MUIIEIUIaX Ka3erHa. JTO MPUBOJIUT K HapyIlle-
HUIO CTPYKTYpbl MHICIUT M CHIDKEHHIO TEPMOYCTOMYHMBOCTH MOJIOKA.
Yacts gocdaTa Kaabius BhIAAACT HA TOBEPXHOCTH TEINIOOOMEHHBIX all-
napaToB, 00pa3ysi BMECTe C JCHATypUPOBAHHBIMU CHIBOPOTOYHBIMU OCII-
KaMH OTJIOKEHUS — TaK Ha3bIBAEMBIN MOJIOYHBI KAMEHb.

CHIWKEeHHE HWOHHO-MOJIEKYJISIPHOTO KaJbIlUs YXYyAIIAeT CIOoCo0-
HOCTh MOJIOKA K CBIYY>KHOMY CBEPTHIBAHUIO.

Butamunasr u pepmMeHTHI
TemnnoBas 00pabOTKa B TOW WM WHOW CTENEHU MPUBOIUT K MOTE-
pAM BUTaMUHOB. OHM 3aBUCAT OT TEMIIEPATYPbl HATPEBAHUS U MPOIOTIAKHU-

TENHOCTH BbIAEPKKU. Kpome Toro, mHaktuBupyercst 0omblias 4acTh Ha-
TUBHBIX U OaKTEepUaTbHBIX (DEPMEHTOB MOJIOKA.
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3ananme. [IpoBecTu TemioByr 0o0pabOTKy MOJIOKA MPU Pa3TUUHBIX
pexxumax. [Ipocinenuts 3a N3BMEHEHHEM €T0 CBOKMCTB.

IIpubopvr u mamepuanvl

1. pH-meTp.
2. Bucko3umetp OcTBanba.
3. JlakToneHcuMeETp.
4. CekyHaoMmep.
5. PeaktuBbl 1 1abopatopHast mocyaa Juist OrpeaeIeHus: TATPYEMOi
KHCIIOTHOCTH M COJIEpP KaHUs )KHPa B MOJIOKE.
6. Lentpudyxusie npodbupku Ha 10 M.
7. [Tunetku A1t HIEHTPpUPYTUPOBAHUS.
8. Ilunerka Ha 5 MII.
9. Hunmuuap Ha 100 M.
10. KosOw1 Ha 0,5 1.
11. Crakanbl Ha 100 M.
12. BopoHkwu.
13. BymaxHbie QUIBTPHI.
14. 1 H. pacTBOp YKCYCHOM KHUCIIOTHI.
15. 1 %- # pacTBOp CBHIYYKHOTO (pepMeHTa.
16. Ceipoe mosioko kuciotHoctsio 18—-20 °T.

Memoowl uccireoosanuil

MaccoBy 10/110 KHPa ONPEAEISIIOT KHCIOTHBIM MeTooM ['ep-
oepa.

KuciaoTHocTs onpenenstor tTutpoBaHueM (B rpaaycax TepHepa)
Y TIOTEHIIMOMETPUUECKIUM METOJIOM.

II10THOCTBH HAXOIAT APEOMETPUUECKUM METOJOM IPU TEMIIEPATY-
pe 20 °C.

CreneHnb JeHATYpPAllMU CHIBOPOTOYHBIX 0€JKOB ONPECISIIOT O
MOANGUIIMPOBAHHON JIaKTATBOyMUHOBOM mpobe. [Ipu stom k 50 mir mo-
Joka 100aBisA0T 3 Mul 1 H. pacTBOpa yKCYCHOM KHUCIOTHI. BhimaBmiuii B
0CaJI0K Ka3euH OTACNSAIOT (uiIbTpaluell M0 MOJy4YeHUS MOJHOCTHIO MPO-
3payHoro ¢unbrpata. [lonyduennsiii puibTpar kKUnATAT. Ecinu chiBopoTKa
COZIEPKUT OEJIKH, TO MPO3pavyHasi >KUAKOCTb IPH KUIITYEHUH MyTHeeT. Jliis
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KOJIMYECTBEHHOTO OIpEAENICHUsl JeHaTypalli ChIBOPOTOYHBIX OEIKOB
4acTh MPOKUIITYEHHOTO (PUIIbTpaTa 3aJIMBAlOT B LEHTPU(PYKHYIO rpagyH-
POBaHHYIO IPOOUPKY BMECTUMOCTHIO 10 MJI, HEHTpUPYTUPYIOT 5 MUH, 3a-
TEM KUJKOCTh OCTOPOKHO CIMBAIOT, HE 3a7ieBas ocajka. B Ty ke npoodup-
Ky JOJMBAIOT HOBYIO MOPLUIO (pUiIbTpaTa, CHOBA LEHTPUDPYTUPYIOT, CIIU-
BAIOT KUAKOCTh U TAaK JI0 TEX MOp, TOKA BECh (PUIbTpPAT HE OyAET NPOLEH-
Tpudyrupoad. [locne uentpudyrupoBaHus NocaeAHEN MOPIUH OINpeae-
10T 00beM ocaznka. CTeneHb TEIIOBOM JEHATypalMd ChIBOPOTOYHBIX
OCJIKOB OMpeesoT o hopmyie

_ (a-6)100
a

rae JI — creneHb JeHaTypaluu ChIBOPOTOYHBIX OEJIKOB MOJoKa, %; a —
o0beM ocajka GuiabTpaTa ChIpOoro Mojoka, Mil; 6 — o0beM ocajika QuiIbT-
paTa MOJIOKa MOCJIe TeIIOBOM 00padOTKH, MIL.

OTHOCHTEJIbHYI0 BSI3KOCTh MOJIOKA H3MEPSIOT C MOMOIIBIO BHC-
ko3uMmeTpa OctBanipaa (puc. 13.1).

Puc. 13.1. Bucko3zumetpa OcTBanbaa:
1 — kanuisipHast TpyOKa; 2 — eMKOCTH 71l IPOAYKTA;
3 — TpyOKa Juist BBOJa IPOyKTa; 4 — TpyOKa JyIsl BEIXOJ1a BO3TyXa

JI71st 3TOrO0 B HEro 4epe3 MIMPOKYI0 TPyOKYy BTOPOro KojeHa Hallu-
BaroT 10 M Boxbl. HazmeB Ha npyroit koHer mpubopa pe3uHOBYIO TPYOKY,
3acachIBAlOT BOJIYy B MepBOE KOJeHO Ha 1 cm Bhiiie tunuu |. Boga nomkHa
CBOOOJHO BBITEKaTh 4epe3 kanuiuisipHoe otBepctue 1. Korma ypoBeHb
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KUJKOCTH JOCTUTHET JIMHUMU |, BKIIFOYAIOT CEKYHIOMEpP U BBIKIFOYAIOT
€ro B TOT MOMEHT, KOTrJla >KUJIKOCTh omyctutcs no jgunuu |l. Ckopoctb
UCTEUYEHHUS BOJIbI OMPEIECISAIOT HE MEHEE TpPEX pa3. 3aTeéM BHUCKO3UMETP
MIPOMBIBAIOT UCIIBITYEMbIM MOJIOKOM (Temmeparypa 20°C), HallOJTHSAIOT UM
(oxo070 10 MJT) BUCKOZUMETP U U3MEPSIOT CKOPOCTh UCTCYEHUSI MEXKY JIU-
Husimu | u 11,

OTHOCHUTENBHYIO BA3KOCTh PACCUUTHIBAIOT MO (PopMyIie

Nors = PN&Tn/ PaTas

Nom — OTHOCUTENBHAS BA3KOCTH, [la-C; p — MIOTHOCTH UCIIBITYEMOTO TIPO-
nykTa mpu temmeparype 20 °C, KI/M>; T, T, — IPOIOIKUTEILHOCTD HCTE-
YEHUS! UCTIBITYEMOTO MPOIYKTa U BOJBI, C; My — a0COMIOTHAS BA3KOCThH BO-
et ipu Temmeparype 20 °C, Ma-c(n, = 1,0032 - 10 °Ia - ¢); p, — mwioT-
HOCTB BOAbI rpu Temmeparype 20 °C (p, = 998,23 kr/m°).

CreneHb OTCTaMBAaHUSL KUPA ONPEICISIIOT HEHTPU(YrHpOBaHHEM
B crienyanbHoi nunetke (puc. 13.2).

£ 2385+0,5
—>
/ | @522+0,5
e
o / —
S S
o
N~
ke
@71 )
i @2+0,2
-Pr

Puc. 13.2. Tlunetka ajs onpeneneHrs OTCTauBaHUS KUPa
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[TuneTky yepe3 HWKHHM KaneasIpHbIN KOHEIl 3alloJHIIOT 00pa3iom
MOJIOKa 10 oTMEeTKHU I. BepxHuii KOHEl NUIIETKU 3aKpbIBAIOT MAJIBLEM, a
Ha HIDKHUM KOHEII MUIIETKU HAJIeBAIOT PE3MHOBYIO MPOOKY. 3an0JIHEHHbIE
MUIETKU BCTaBIIIOT CUMMETPUYHO B MATPOHBI LEHTPUPYTH, TPOOKaAMH K
nepudepun. Lenrpudyruposanue npoaowkaroT 30 muH. Ilocne neHTpu-
(yrupoBaHus MUINETKU BRIHUMAIOT M CTaBSIT BEPTUKAIBHO HA MPOOKY. 3a-
TEM W3 NUIIETKU OCTOPOKHO, HE NIEPEBOPAUUBAS U HE BCTPSAXUBAS, CIIU3bI-
BAIOT HIKHIOK 4YacTh MPOAYKTa 0 OTMETKHM II, 1 yero 3akpsIBaroT
NaJbLEM JIEBOM PYKU BEPXHEE OTBEPCTHUE IUIETKU, & NPABOW CHUMAKOT
PE3MHOBYIO MPOOKY C HMXKHETrO KOHIIA MUIMETKU. B cauTom npoaykre on-
penensioT coaepxkanue xkupa. OTCToH )Kupa pacCUUTHIBAIOT 110 opMyIie

OX =100 OK,, — X,) / K, — K- XK,),

rae OX — orcrauBanue xupa, %; XK, — MaccoBas 101 xKupa B MOJIOKE, %o;
K,; — MaccoBas 07151 )KUpa B HIPKHEM CJIO€ MOJIOKA, CJIMTOTO U3 MUMNETKH, %0;
K — oTHOmenme oObeMa HIKHETO CJIOS MOJOKA, CIMTOrO W3 ITHIICTKH,
K 00111eMy 00beMY MOJIOKA B MUTIETKE.

IIpox0/KUTEIBLHOCTh CBEPTHIBAHUS MOJIOKA ChIYYXHBIM (pep-
MEHTOM OIPEAEISIIOT BU3YaJbHO IO 0Opa30BaHUIO XJIONbEB. s 3TOrO
B BOJIsIHYI0 OaHio ¢ Temmeparypoil 40—42 °C Hy>KHO NMOMECTUTH CTaKaH,
B KOoTOphii oTMepeHo 100 ma momorperoro ao Temmeparypbl 40—42 °C
Mosioka. B crakan BBectu 10 Mt 1 %-ro pactBopa ceiuy)HOro epmeHTa,
OBICTPO MEpeMeIIaTh COJIEPKUMOE, TOCIIE YEro OCTaBUTh B MOKOE 110 IO-
SBJICHMSI HA CTEHKAaX CTaKaHa XJIONbEB 0OPa30BaBIIEIOCs CIyCTKa MOJIOKA.
3a OpoJIOHKUTEIBLHOCTh CBEPTHIBAHUS MOJIOKA MIPUHUMAIOT BPEMSI OT MO-
MEHTa BHeceHHs (hepMeHTa J0 Haudajia oOpa3oBaHUs XJIONbeB. Bpems on-
PEAEIISIIOT IO CEKYHIOMEPY.

llopsiook evinonnenus pabomol

OOpasipl OHOTO M TOTO K€ MOJIOKA HAarpeBarOT J0 Pa3HBIX TEMIIC-
paTyp M BBIACPKUBAIOT PAa3IMYHOE BpeMs. Pe:KUMBI TEIJIOBOK 00pabOTKH
MOJIOKa JOJDKHBI COOTBETCTBOBATh YCTAaHOBJICHHBIM B MPOMBIIIICHHOCTH
JUTSI TACTEPU3AIUU U CTEPIIIM3AIIMN MOJIOKa (HarpuMep, py TeMITepaType
63 °C Beimepxka 30 mus, ipu 72—74 °C — 20 ¢, pu 78-80 °C — 20 ¢, nmpu
85-87 °C — 10 mun, npu 95 °C — 3—5 muH, ipu 120 °C — 20 mun).
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[Tocne TemioBoit 06pabOTKU 00pa3Ibl MOJIOKA OXJIAKIAIOT JI0 TEM-
nepatypsl 20 °C. B ceipoM Mosioke U o0pasiax MOJIOKa MOCJe TEIIOBOU
00paboTKH ONpEAeIAIOT U3MEHEHUE BKyca, IBETa, 3amaxa, TATPYEMYI0 1
AKTUBHYIO KHUCIOTHOCTb, INIOTHOCTh, OTHOCHUTEIBHYIO BSI3KOCTb.

OnpenensaioT, KpOME TOTO, CTENEHb OTCTAWBAHMS JKHPA U CTEIICHb
JICHATYPAIllMHA CHIBOPOTOUYHBIX OEIIKOB, a TAKXKE MPOI0OJKUTEIBHOCTD CBEP-
THIBAaHUS MOJIOKA CHIYY>KHBIM (PEpPMEHTOM.

Pe3ynpTaThl aHamM30B W HAOIIOACHWI 3alUCHIBAIOT B TaOJHILY,
¢dbopMa koTopoii mpuBeaeHa Hike (Tadm. 13.1).

Ogpopmnenue pabomoi
OnucaTe BUJIBI M PEKUMBI TEIUIOBOM 0OpaOOTKM MOJIOKA. 3amod-
HUTH Ta0nuity. [lo momydeHHBIM pe3yabTaTaM clelliaTh BBIBOJBI 00 M3Me-

HEHUU CBOWCTB MOJIOKA MPH TEIJIOBOM 00paboTKe.

Tabauma 13.1

Homep obpasma

Tlokazarenu
1 2 3

Pexum TemnoBoit 06paboTku
Temneparypa, °C
[TpoaoKUTENBHOCTB, C

CrerneHb ACHATYPAIUN CHIBOPOTOYHBIX
0enkoB, %

KucnorHocth
°T
pH

CreneHp OTCTauBaHUs Kupa, %o

OTHOCHTENIBLHAS BA3KOCTB, I1a-c

HpOJIOJ'DKI/ITeJ'IbHOCTb CBCPTHIBAHUSA, C

OpraHoyienTUYECKUE MOKA3ATENN
Bxkyc u 3anax

[lBer
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JlaGopaTopHas pabota Ne 14

U3YYEHUE YCTPOUCTBA NNTABOPATOPHOW
BAKYYM-BbINMAPHOMN YCTAHOBKW U UCCNEOOBAHUE
USMEHEHUA BA3KOCTU MOIJOKA MNMPU CryweEHUU

L]env pabomol. VI3yunTh YCTPOUCTBO U HA3HAUYCHUE OTJECIBHBIX y3-
JI0B 1a00paTOpHOM BaKyyM — BBINIApHOM ycTaHOBKH. Hayuutbhcst cOopke
1a00paTOPHON YCTAaHOBKHM U paboTe Ha Heil. 3yunuTh M3MEHEHHE BSI3KO-
CTH MOJIOKA MPHU CTYUIEHUU 10 PA3IMYHON KOHIICHTPAIIMU CYXHX BEIIECTB
CTYLIEHHOTO MOJIOKA.

3ananue.

1.CoOpath J1a00paTOpHYyIO BaKyyM-BbIIApPHYIO YCTAHOBKY U MOJTO-
TOBHTbH €€ K padoTe.

2.CryCcTuTh MOJIOKO /10 Pa3IUYHON KOHIIEHTPALIMU CYXUX BELIECTB.

3.0npenenuTs BSA3KOCTh CrYIIEHHOTO MOJIOKa Ha BUCKO3UMETPE
I'enruiepa npu pa3IMYHON KOHIEHTPALMU CYXUX BELIECTB.

Obopyodosanue, npubopvl U Mamepuaibl

1. JlabopaTopHas BakyyM-BbIlIapHasi yCTaHOBKA.

2. Buckosumetp ['enmiepa mpenu3uoOHHBIA ¢ KOMIUIEKTOM IIapOB
Pa3JIMYHOTrO AMaMEeTpa U HUJINHAPUUECKUM KaTuOPOM.

3. YasTpaTtepmocrar.

4. CekyHaomep.

5. TepmomerTp.

6. Peppakromerp UP® — 4 — B2M.

7. CrakaHbI CTEKISIHHBIE 00beMoM 100 cm® — 3 miT.

8. Mosnoko — 2 1.

9. O6opynoBanue, TPUOOPHI M PEAKTHBBI IS OINpEASICHUS KH-
CJIOTHOCTH MOJIOKA B rpaaycax TepHepa.

Memoowbl uccneoosanus
1. Meton ompeneneHusi KUCIOTHOCTH MOJIOKa (B rpaaycax TepHe-

pa) TUTpoBaHUEM (CM. JabopaTopHyI0 padoTy Ne3 HACTOSAIMIMX METOIUYE-
CKHUX yKa3aHHil).
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2. OmpeneneHue cyxux BelecT Ha pedpaxtomerpe UPO—4—-B2M.

Jlnst pacTBOpEHUS JAKTO3bI, COAEPKAIIEHCA B CTYIIICHHOM MOJIOKE,
nmpoOy MPOAYKTa B CyXOM MPOOUpPKE ¢ MPOOKOH MOABEPrarOT HarpeBaHUIO
B TE€UECHHE 5 MUH B KUIIANIEH BOJIHON OaHE U 3aTEM OXJIAXKIAIOT 3—5 MUH
B IPOTOYHOM BOJIE 10 KOMHATHOW TEMIIEPATYPHI.

[IpaBunBLHOCTH TIOKa3aHUS pepakTOMETpa MPOBEPSIOT HA TUCTHII-
mupoBanHo# Boge npu (20£0,1)°C. Ilpu HaHeceHuU Ha npuzMy npudopa
Karuli BOJIbI €ro MoKazaHue JOHKHO ObITh paBHbIM 1,333, Ilpu oTkiOHE-
HUU TOKa3aHUM OT BBIIIEYKa3aHHOTO 3HA4Y€HUs NpUOOp HACTPAUBAIOT Ha
3Hauenue 1,333.

ConepkuMOe TMPOOUPKH TIEPEMENTNBAIOT CTEKISHHOW IMAJIOYKOM
Y KaIUTI0 MPOAYKTa OBICTPO HAHOCAT HAa CYXYH YHCTYIO TOBEPXHOCTH
HIDKHEN Tpu3Mbl pedpakToMerpa, Tepmocratupyemoro npu (20+0,1)°C.

3HayeHuEe COACpPKAHUSI CYyXHMX BEIECTB OMPEACNSICTCS MO IIKaje
Ha TpaHUIle pa3jieja TEMHOTO U CBETJIOro Tosiei. Pacxoknenune mexmy
napauieIbHBIMU ONpENeIeHUIMA He aopkHOo TmpeBbimarh 0,2 %. Ilo
OKOHYAHUH aHaIN3a MPU3MbI pepakTOMETpa MPOTUPAIOT CHAYaIa BIaX-
HOW, a 3aT€M CyXOU MATKOHN TPAIIOYKOM.

Maccogyto gomto Biaru W, % Beraucistor mo ¢popmyie

W =100 -C,

rae C — MaccoBast 1018 CyXHX BeIIecTB (110 IToKa3aHuto pedpakromeTpa), %o.

[Ipu opopmaenun paboTel HEOOXOIUMO KPATKO OMHUCATh TEXHOJO-
THYECKUHN TPOIECC POU3BOACTBA MOJIOKA IIEIBHOTO CTYIIIEHHOTO C caxa-
poM, pe3ybTaThl OPOPMUTH B BUE TAOTHIILI M JIaTh TI0 HUM 3aKIFOUCHUE
o pabore.

3. Omnpenenennie BA3KOCTH CTYIIEHHOTO MOJIOKA Ha MPEU3HOHHOM
BUCKo3umetpe ['emmiepa.

MeToa OCHOBaH Ha ONpENeNICHHH TUHAMHYECKOW BSI3KOCTH C HC-
MOJIb30BAaHUEM 3aKOHA MAJICHUS IIapUKa B BSI3KOU Ccpeie.

Annapamypa
Buckozumerp ['enmepa mperu3uOHHBIN C KOMIUIEKTOM IIapUKOB
PA3IMYHOIO0 AUAMETpa U HUJINHAPUISCKUM KaTUOPOM.

VYasTparepmoctar I enmiepa.
Cexynnomep o I'OCT 5072—79.
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llooecomoska k ananu3zy

[IponyKT He AOMKEH COAEpk aTh ra3oB, MOATOMY €ro Mepea Oorpe-
JeJeHrEM BSI3KOCTH noforpeBaroT 10 30 °C, nepemMenmmnBaroT U OXJIaxaa-
ot 1o 20 °C.

Bucko3uMeTp ycTaHaBIMBAIOT MO YPOBHIO Mepe1 OEIbIM OCBEIIICH-
HBIM JKpaHoM. BHyTpeHHssT TpyOa BHCKO3UMETpA, €€ KPBIIMIKU W IIaph
JIOJKHBI OBITh THIATEIBHO BHIMBITHI U IPOCYIIICHBI.

YapTpaTepMocTar MoACOCAUHSIOT PE3UHOBBIMU TPYyOKaMu K BOJISI-
HOM pyOailike BUCKO3UMETpa. [Ipu OTCYTCTBUU ylIbTpaTepMocTaTa MOKHO
MPOBOJIUTH U3MEPEHHUS, IPEABAPUTEIILHO HAMOIHUB HAPYXKHYIO pyOaIliKy
BUCKO3UMETpa Bojou ¢ Temneparypoit 20 °C.

Ecnu temnepatypa Bo3nyxa B nomemeHuu Hroke 20 °C, BUCKO3H-
METpP BKJIIOUYAIOT B AJIEKTPOCETh MEPUOJIUUECKHU ISl TOAIep>KaHUs TTOCTO-
STHHOM TEMIIEpaTyphl BOJBI.

lIposeodenue ananuza

[IpoOy mpoaykTa OCTOPOXKHO MO CTEHKE HAJIMBAIOT BO BHYTPEH-
HIOIO CTEKJISTHHYIO TPYOKY BHCKO3UMeETpa. 3aTeM, B 3aBUCUMOCTH OT KOH-
CUCTEHIIMU MPOIYKTa, BRIOUPAIOT U3 KOMILJIEKTA TpeOyeMbIil map ¢ TaKuM
pacueToM, 4ToObl MPOJAOJIKUTEIBHOCTh €r0 TMaJeHUs] B MPOAYKTE Ha OT-
peske mmyta 0,1 M Obuta HE MeHbIe 25 1 He Oonbmre 120 ¢. OnpeneneHus
MPOBOJAT NpU Temneparype npoaykra 20 °C.

Bpems npoxoxkIeHus MIapuKa MEXIy BEpXHENM U HUKHEU KOJbLIE-
BbIMU OTMETKAMH 3aCEKAIOT MO CEeKyHAOMepy. [IpoBOIAT HECKOJBKO OII-
pEIeIeHuN O YCTAaHOBJICHUSI 3-KpaTHOW OJWHAKOBOM MPOJOJLKUTEIBHO-
CTHU MaJCHUS IIapUKa, KOTOPYIO UCIOJIb3YIOT B pacueTe.

Obpabomka pe3y1bmamos

JlnHaMHU4YeCcKyI0 BS3KOCTh MPOAyKTa 1), [la- ¢ BEIYUCISIIOT 110 Gop-
MYyJIe
n=td-d)K-107,

rje t — IpoaoIKUTEILHOCTh MaJCHUS Iapa, ¢; d — MIOTHOCTh MaTepuaa,
3.
u3 KoToporo u3rotosiieH map mpu 20 °C, r/cMm”; d; — TJIOTHOCTH CTYIICH-
3.
Horo mojioka npu 20 °C, r/cm”; K — KoHCTaHTa 11apa.
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[TnoTHOCTH MaTepuana, u3 KOTOPOro U3roTOBJIEH 1IAp, U KOHCTaHTA
niapa ykKasaHbl B IPOBEPOYHOM CBUAETENIBCTBE, IPUIIAraeMOM K IPUOOpYy.

Buvinoanenue pabomul

CTyIeHTBl TOIY4YaroT MOJIOKO B KoJauyecTBe 2 1. OnpenensroT ero
KHCIIOTHOCTh THTPOBAaHHEM B Tpamycax TepHepa, KOTopas T0JDKHA OBITh
He Bbie 20 °T.

3aTeM MPOBOJAT MACTEPU3AIMIO MOJIOKA MPU TEMIIEpaType HE HU-
xe 90 °C 6e3 Beiaepxkku. OTHOBPEMEHHO CTYACHTHI yyaTcs coOuparh Jia-
OOpaTOPHYIO BaKyyM-BBITIAPHYIO YCTAHOBKY, COOMPAIOT €€ U MOJATrOTaBIIH-
BAaIOT K pabore.

Omnucanue ycTpoicTBa v paboThl Jab0paTOpHOU
BaKyyM-BBITIAPHOM YCTAHOBKH TSI CTYIICHHS MOJIOKA

JlabopaTopHasi BaKyyM-BbIITapHasi YCTAHOBKA COCTOUT U3 CIEAYIO-
IIIUX OCHOBHBIX Y3JIOB: AJIEKTPUYECKOTO HarpeBaTess JJISI KPYTI0OHHBIX
KOJO, KPYTJIOIOHHON KOJOBI cO NMUIM(OBAHHBIM TOPJIOM, YCTPOMCTBA IS
OTBOJIa BTOPUYHOTO Tapa, MapoOTIALIUTENS, KOHACHCATOpa, COOpPHUKA KOH-
JieHcaTa, BOJOCTPYHHOTO HACOCAa M BAKYYMHBIX PE3UHOBBIX MaTPyOKOB.

[Topsimox cOopku u pa3dopKu Jab0paTOPHOU
BaKyyM-BBITIAPHOHN YCTaHOBKH

DJeKTpoABUTaATENb JJI KPYTJIOJOHHBIX KOJO yCTaHAaBIMBAIOT HA
TOPU30HTANIbHYIO TOBEPXHOCTh U BUJIKY BKJIIOUalOT B ceThb 220 B. Ty6une-
pBl HarpeBaTeNsl JOJDKHBI HAXOAUTHCS B IMOJOKEHHM «BbIkim». 3arem B
AJIEKTPOHArpeBaTeNb YCTAHABIMBAIOT KPYIVIOJOHHYIO KOJOy. B konOy
BCTaBJISIFOT TEPMOMETP CO HUIALIEBBIM COCAMHEHUEM U MHTEPBAIOM U3MeE-
penust temneparypbl oT 0 o 100 °C, ycTpo#CTBO s MOJa4d MOJIOKA,
MIPEJCTaBIISIONIEe COOOM PE3MHOBYIO BaKyyMHYIO TPYOKYy C peryiaupye-
MBIM 32)KMMOM, HAJIETYyI0 Ha CTEKJISHHYIO TpyOKy, KOTOpas BCTaBlieHa B
PE3MHOBYIO MPOOKY. DTO YCTPOWCTBO OAHOBPEMEHHO CIYKHUT IS MOJAUH
OPOJyKTa B KOJIOY U PEryJIMpOBAHUS BaKyyma JUisl yCTaHOBJICHUS Tpedye-
MOM TeMIlepaTypbl KMIIEHUS MPoayKTa. B konly Takke BCTaBISIETCS YCT-
POMCTBO JJII OTBOAA BTOPUYHOIO Mapa ¢ napootaenuetieM. [lapooraenu-
TE€JIb COEANHAETCS ¢ KOHAEHCATOPOM, KOHJAEHCATOP — C IPUEMHUKOM KOH-
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JieHcaTa, BHIOJIHEHHBIM B BUJIE KOJIOBI Bropua, u 3aTeM ¢ BOJOCTPYIHBIM
HAaCOCOM, KOTOPBIN IUIOTHO 3aKperuiseTcs Ha BoJsHOM kpane. CoennHe-
HUS NIPOU3BOJAAT BaKyyMHbIMU marpyOkamu. IIpu cOopke mumieBsle co-
€IMHEHUS CMa3bIBAIOT TIIMIIEPUHOM.

Jlns mycka ycTaHOBKHM B pabOTy, HEOOXOAMMO CO37aTh B CUCTEME
BakyyM. C 9TOH ILENbI0 PEryIUPyEeMbIM 32KUMOM, YCTAHOBJICHHBIM Ha
YCTPOMCTBE AJIs MOAAYU NPOJYKTa U PEryJIMpPOBaHUS BaKyyMma, NEPEKPbI-
BAIOT BaKyyMHYIO TpyOKy. 3aT€M BKJIIOUAIOT BOJOCTPYHHBINA HACOC U CO3-
Jal0T B CUCTEME BaKyyM. 3a CUET BaKyyma B K0JIOY IOJIatl0T MOJIOKO, Tac-
Tepu3oBaHHOE Npu Temneparype 90-95 °C, BKIIOYAIOT 3JIEKTpOHArpeBa-
Telb U PEryIHPYEMbIM 32)KMMOM YCTAHABIMBAIOT TEMIEPATypy KHUIICHHUS
MoJsioka 55-60 °C, koTopyto PUKCUPYIOT IO NLIIUIEBOMY TEPMOMETPY, yC-
TaHOBJICHHOMY B KPYTJIOJIOHHYIO KOJOY.

Ot60p mpo6 B Kommuectse o 100 cM® MPOU3BOIAT B Clieaylommeii
MOCJIE0BATEIbHOCTH

[1epBbIit 0Opazel — UCXOITHOE MOJIOKO.

BTtopoii o6paser — mocie mojgayu BCel MOJOYHOM CMECH B KOJIOY
U CTYLIEHUs €€ J0 00bema NpuOInu3UTENbHO 1 11 (1osoBUHA KOJIOBI).

3aTeM OepyT emie ABa oOpasia yepe3 Kaxapie 30 MUH CTYyIICHHS
MoJioka. Bo Bcex oOpasiax onpeaesnstoT BSI3KOCTh U KHCIOTHOCTh B Ipa-
nycax TepHepa.

VYCTaHOBKY OCTaHABJIMBAIOT CJEAYIONUM OO0pa30oM: OTKIIOYAIOT
AJIEKTpOHArpeBaTeib U, MOCIe OKOHYAHMS KUIIEHUS MOJIOKA, OTKpPBIBAIOT
peryaupyeMblii 3aKuM Ha BaKyyMHOM NaTpyOke moaauu Moiioka. Pazoop-
Ky HPOU3BOJAT B OOpPAaTHOM IMOCIIENOBATENIbHOCTH, CTYIIEHHBIM MPOIYKT
CJIUBAIOT B MPUTOTOBJICHHYIO MOCY/Ty U MOIOT YCTaHOBKY.

Odghopmnenue pabomuol

CTyneHThl ONMUCHIBAIOT MOPSAOK BBIMOIHEHHUS paOOThI, YKa3bl-
Basl 1IeJIM M 3aJa4M UCCIICIOBAHUM, MPOU3BOIAT HEOOXOIUMBIE pacye-
ThI: CTETICHb CTYIICHUS OMPEACISIETCS COOTHOLICHUEM CYXHMX BEIICCTB
B MPOJIYKTE U MOJIOKE:!

[TonydeHnHsbie pe3ysbTaThl 3aHOCAT B Tabs. 14.1.
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Taomuna 14.1

Ne HanmeHnoBanmue Kwucmor- | MaccoBas | Bsskocts, | CrteneHn
obpasma 00pasIoB HOCTb, OIS IMa-c CTYIICHHUS,
°T CB,% n
1 Kontpois
2
3
4

[To mosryd4eHHBIM JAaHHBIM CTPOSIT TpauK 3aBUCHMOCTH BS3KOCTH
(och OpaMHAT), OT MacCOBOM J0JIU CyXHUX BEIIECTB (OCh aOCIMCC) U JAea-
10T BBIBOJIBI TIO padoTe.
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