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[IpuBeneHbl cXeMbl 3KCHEPUMEHTAIbHBIX YCTAHOBOK C HX MOAPOOHBIM
ONMCAHMEM, METOJHWKH IPOBEACHUS OSKCIEPUMEHTAIBHBIX MCCIECIOBAHUN H
NOpsIOK O0OpabOTKH TOJYYEHHBIX PE3YJIbTATOB, JIaHbl KOHTPOJIBHBIE BOIPOCHI.
Y4eOHO-MeTOANYECKOE MOCOOME MpEeIHA3HAYEHO MJIsi CaMOCTOSTENbHOM padOThI
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PexoMeH10BaHO K MeYATH Y4e€0OHO-METOAUYEeCKUM COBEeTOM (paKyJbTeTa
XMMMH, OMo0orun u omorexnosjoruu COI'Y



BBEJAEHUE

JlaGopaTopHbIil MPAKTUKYM HAallMCaH B COOTBETCTBUU C IPOTpaMMaMH KYpCOB
Kadeapbl TEXHOJOTHH MPOJTYKTOB MUTAHUS M OXBAThIBA€T OCHOBHBIC MPOIECCH U
amnmnapartbl MHINEBOM MpoMbInuieHHOCTH. [IpenHasHaueH s MOATOTOBKHU
JTUATUIOMUPOBAHHBIX crienUaIMCTOB Hanpasienuit 19.03.02; 19.03.03.

[IpakTUKYyM TTOMOXET CTyAEHTaM B YIi1yOJEHHOM M3YYE€HUH TEOPETHYCCKON
0a3bl TMPOIECCOB M ammaparoB, OBJAJECHUM METOJAaMU SKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM, MPUOOPETEHUH HEOOXOJMMBIX HABBIKOB OOpaOOTKH pe3yjIbTaTOB
AKCTIEPUMEHTOB U UX aHaJlM3a, YCBOCHUU TEXHUKH PAcueTOB.

KonkpeTtHoe HamMeHOBaHuE pabOT Il CTYACHTOB MPEAYCMOTPEHO
COOTBETCTBYIOIIUMH PaOOUYMMU MTpOrpaMMaMi YUTaeMbIX Ha Kadeape KypcoB.

B kaxnoil pabote u3lI0kEHa TEOPETHUYECKasl 4acTbh, CYIIHOCTh IMPOIECCa;
neiab paboThl; cxema J1abopaTOpHOM YCTAaHOBKM U METOAMKA BBIMOJIHEHUS
HKCIIEPUMEHTA; IPUBEICHBI TA0JIMIIA ONBITHBIX IAHHBIX U METOAMKA UX 00padOTKH,
TabauIa pe3yiabTaTOB pacyeTa, KOHTPOJIbHBIE BOIMPOCHI [IJIi CaMOCTOSTEIbHOU
MOATOTOBKH.

CTyneHTbl JOJKHBI  CaMOCTOSITEIBHO — BBIMOJHUTH  OKCHEPUMEHT Ha
71a00paTOPHOM CTEH/IE, 0bpaboTaTh AKCIIEpUMEHTAJIbHBIE JIAHHBIE,
MIPOAHATIM3UPOBATH PE3YNIBTATHI U OPOPMHUTH OTUET.

B oTueTt BxoasT 11€716 paboThI, CXeMa YCTAaHOBKH CO crienudukaiuei, Tadauma
3aMepSEMbIX U PACCUMTHIBAEMBIX BEJIIMYWH, HEOOXOAMMBIC pacyeThl M Tpadukw,
BBIBO/IbI O pe3yJibTaTaX, COOTBETCTBYIOIIUE IEISIM PaOOThI.

Crpyktypa mocoOus oTBe4YaeT TPeOOBAHUSIM, MPEIBSABISIEMbIM K METOJUKE
U3JI0KECHHS y4eOHOTO MaTepHuaia, 00eCreunBaeT yCIOBHUS JIJIi CAMOCTOSITEIIbHOM,

TBOPYECKOU pabOThI CTY/IEHTOB.



INPABUJIA TEXHUKU BE3OITACHOCTH
Jlo mpoBeneHns 1abOPaTOPHBIX padOT Ha YCTAHOBKAX CTYIEHTHI 00S3aTEIIBHO
JOJDKHBI NTPOWTH MHCTPYKTAX MO TEXHHUKE O€30MacCHOCTH COIVIACHO HMHCTPYKLHUH,

KOTOpasi BKJIIOYAET B ceOsI CIIENYIONINE OCHOBHBIC TOJIOKEHUS:
Obwezo naznauenus

Bce pa6OTBI Ha YCTAHOBKAaX AOJIKHBI IIPOBOAUTLCA TOJIBKO B IPUCYTCTBUH U
Y4aCTHUU IIPCIoAaBaTCiii HJIM OTBCTCTBCHHOIO JIHMIA, IIPOIICAIICTO IIOJIHBIN

MHCTPYKTaX 10 COOJIIOJICHUIO MPABUII TEXHUKU O€30IIaCHOCTH.

MGCTO, Tac pasMcliCHa  YCTAaHOBKA, 3alIpeIIacTC:A 3arpoOMOXIaThb

IMOCTOPOHHUMM IIPCAMCTAMMU.

[lepen BKJIIOYEHHMEM YCTAHOBKM TMPOWU3BECTH  TIIATEIBHBIA  OCMOTP
o0opynoBaHusi W TPUOOPOB IS OMpENEiIeHUsT HUX MPUTOJHOCTH K pabdore.
DJIEKTPUYECKHUE IIHYPBI, BUJKH, PO3ETKHM M BBIKIIOYATEIN HE JOJDKHBI HMETh
BUJUMBIX ITOBPEXKICHUN. BKiIIOUaTh yCTAHOBKY IIPU HAJIWYUU HEUCIIPABHOCTEU

3arpeuiacTcs.

Bo BpEMA BBIIIOJHCHHA 3adaHusd, CTYACHT HC JOJDKCH 3aHHUMATbhCA

MOCTOPOHHUMH JIeJIaMH1, HE OTHOCSAITUMUCS K BBITIOJTHEHUIO JAHHOW pabOTHI.
3anpeiaercs OCTaBIsITH 0€3 HaOI0ICHUS IEHCTBYIONIYIO YCTAHOBKY.

3anpeniaercs pabotaTh B Jsaboparopuu oaHomy. OOs3aTeIbHO MPUCYTCTBUE

BTOPOTIO JIMIA AJIA OKa3aHHA HCpBOI\/'I IIOMOIIH B CiIy4dac HCO6XOI[I/IMOCTI/I.

CTy,Z[eHTaM 3anpeuacTcsa CaMOCTOATCIIBHO YCTPAHATL HCUCIIPABHOCTH

71a60paTOPHBIX YCTAHOBOK
1o snexmpuueckou wacmu

BBuny Hanuuus Ha yCTaHOBKE BBICOKOTO HampspkeHus 220 B mns nutaHus
anekTpoaBuratenet, TOHOB ©  KOHTPOJBHO-U3MEPUTEIHHBIX  MPUOOPOB

3a1peacTCs:



a) IIpoHukaTh 3a 3aIIUTHBIC OTPAKIACHUS MPUCOCIUHUTEIBHBIX KIEMM;

b) OTkpbIBaTh pactpeenuTeIbHbIN IIUT U 3aIIUTHBIC KOXKYXU YCTAHOBOK;

C) BxirodaTh U OTKIIFOYATh YCTAHOBKY 0€3 pa3pelieHusl Pero1aBaTes;

d) Bo wu3bexxaHue BO3MOXXHOTO TIOPKEHHUS  AJIEKTPUUYECKUM  TOKOM,

3alperaeTcsi KacaThCsl MPHU BKIFOUYCHHOW YCTaHOBKE:

® O/IHOBPEMEHHO K ITPOBOIaM M3MEPUTEIBHOTO PUOOPa U K TPYOOIPOBOLY
OTOIUICHUSI, BOJOIIPOBO/IA UITH 3aMBIKAIOIIEMY KOHTYPY;

® OJIHOBPEMCHHO K KOPITyCYy U3MEPHUTEIHLHOIO Mpudopa u K TpyOOmpoBoOILy
OTOIUICHUSI, BOJIOMIPOBO/IA UITHA 3aMBIKAIOIIEMY KOHTYPY.

i) VcraHOBKa JOJDKHA OBITh HEMEIJICHHO OTKIIOYEHA, €CIIM OOHApYyXEHO
TIOBPEK/ICHHE 3a3eMJICHUS, 3alUTHOTO OTPaXKICHHS U TPU BHE3AITHOM
HPEKPAIICHUH [T0Ia41 SHEPTHH.

[Ipu mosiBiieHWH JAbIMa U3 3JCKTPOHArPEBaTelNsl MM MyCKOPETrYJIUpPYIOIIeH
anmapaTtypbl, MOJOMKH OOOpYIOBaHUS €ro IeperpeBa CBepX JAOMYCTHMOM
TEMIIEPATypbl U TPU JPYTUX aBAPUUHBIX CUTYAlUAX, HEMEIJICHHO COOOIIUTH

npernogaBaTeiito, AJIs MOCICAYIOIICTO OTKIIOYCHUA OT 3JICKTPOCCTH.

[Ipu mopaxxeHUH FIEKTPUUECKUM TOKOM HEOOXOJUMO HEMEIJIEHHO BHI3BATH
Bpaya, a 10 €ro NpuobITHS TPU HEOOXOAUMOCTH OKa3aTh MOCTPaAABIIEMY MEPBYIO

IIOMOIIIb.

[To oxonyanum pabOTHI, YCTAHOBKA JOJDKHA OBITh OTKJIIOYEHA B CTPOTOM

COOTBCTCTBHUHU C YKA3aHUAMU, IPUBCACHHBIMU B IAHHOM MCTOJUYCCKOM YKAa3aHHU.

Ilepen yxonoM cTyzneHbl 00513aHbI IPUBECTU B OPSAAOK CBOE paboyee MECTO

H IIOCTaBUTh B U3BCCTHOCTDL IIPCIIOAAaBATCIIA 00 OKOHYAHUU pa60TI>I.



JIABOPATOPHAS PABOTA Nel9

HccnenoBanue npoueccoB Harpesa u oxJaxkaenusi. Usyuyenme ocodeHHocreil
YCTPOMCTBA U NPUHIHUNA JeHCTBUS X0J0JUIBHBIX YCTAHOBOK

BBenenue

MHorue TEXHOJOTHYECKHE TPOIeCChl HEOOXOIUMO TPOBOAWUTH MpHU
TEMIEPATypax, OTINYAIOIIUXCS OT TEMIIEPATYphl OKpykarolen cpeasl. /st aToro
NPUMEHSETCS HArPEB U OXJIAKIEHUE B 3aBUCUMOCTH OT TpeOyeMoil TeMnepaTyphbl.

HarpeB B OCHOBHOM MOKHO OCYIIECTBUTH IIOCPEACTBOM 3JIEKTPUUECTBA
(amexTpooborpeB), ropsuyeil Bomoll uinum mapoMm. OXJaKIEHHE — HCIOJIB3YS C
AKKyMYJIMpPOBAHHBIH B OrPAaHUYEHHOM IIPOCTPAHCTBE €CTECTBEHHBIA XOJIOA
(0OBIYHO B BUJIE JIbJIA) WJIM UCKYCCTBEHHBIN XO0JIO/, BEIpAOOTAaHHBIN B CTIEIUATIBHBIX
YCTPOMCTBAX — XOJOAWJIBHBIX MalMHaX. B HacTrosimiee BpeMs HauOoblliee
pacupoCTpaHEHUE TIOJNYUUIIM DIIEKTPOOOOTPEB M OXJIAXKIAEHUE C IOMOUIBIO
XOJIOIMJIBHBIX MAIllMH, KaK B JJAHHOW YCTaHOBKE.

JUisi umHTeHcH(UKaMyU HarpeBa M OXJAXKICHUS NPOAYKT HEOOXOAMMO
NIEpEMEIINBATH.

PaccMoTpum Gosee o ipoOHO IPUHIIKIT AEUCTBUS XOJOIUIbHBIX YCTAHOBOK,
KOTOPbIE MOTYT padOTaTh U B PEXKUME OXJIAXKICHUS, U B PEKUME HarpeBa.

B cooTBEeTCTBMM CO BTOPBIM 3aKOHOM TEPMOJIMHAMHUKH HEMPEPBIBHOE
HMCKYCCTBEHHOE OXJIaXJeHUE (C TMOMOIIBI0 XOJOAMWIHHBIX MAIIWH) HE MOXKET
OpoucxoauTh 0Oe3 3arparbl SHepruu. COBOKYMHOCTh IMPOLIECCOB, KOTOpPBIE
IPOTEKAIOT MPHU 3TOM, Ha3bIBalOT OOPATHBIM KPYTOBBIM MIPOLIECCOM HIIM OOpaTHBIM
TEPMOIUHAMHYECKUM ITUKIIOM.

B npsmMoM TepMOAMHAMUYECKOM LIMKJIE TEIJIOTA IMEPEHOCUTCS OT TOPSYEro
MCTOYHUKA K XOJIOAHOMY IPU ATOM coBepliaercs pabora. B oOpatrHoM mukie
TEIJI0Ta, HA00OPOT, MEPEHOCUTCS OT XOJIOJHOTO K MCTOYHUKY C 0oJiee BBICOKOU
TEMIEPATYpPOil, MPH 3TOM 3aTpayrBaeTcs padboTa.

Haunbonee coBepuieHHBIM B TEPMOJAMHAMUYECKOM OTHOLICHUU SIBIISETCS
nukn KapHo (Ha3BaHHBIM B uecTh (PpaHIly3CKOTO y4eHHOTO W uHkeHepa Caau

Kapno, kotopsiit BrepBoie ero omnucan). Lukn Kapro — 3to oOpatHbIii KpyroBoi



MPOLIECC, COCTOSIIINMA U3 ABYX afuabdaTUUECKUX U ABYX U30TEPMHUUECKHX MPOLIECCOB
(mpoxoasmMil MPOTUB YaCOBOM CTPENKH, pUcC. 27), ABIAETCS TEOPETHUYECKHM W
OCYHIECTBJISIETCS. ¢ MUHUMAJIbHOM 3aTpaToil pabOThl MPU ATOM Pa3HOCTh MEXKIY
UCTOYHUKAMU TETUIOTH OECKOHEYHO Maia.

B xonomunbHpIX MammHax (ycTaHOBKax) pabodee BeIECTBO (XJIaJareHT)
COBEpIIAET OOpAaTHBIM LMK 3a CYET MEXaHUYEeCKOW WM ApYyrod HSHEpPrumu.
Bo3MOXHBI TpH pa3HOBUIHOCTH OOpATHBIX IHMKJIOB: XOJOAWIBHBINA, TEIIOBOTO
Hacoca 1 KOMOMHUPOBAHHBIN.

XonoaunpHas MallvHa, padoTaromas Mo XOJ0UIbHOMY UKITY, CITYKHUT IS
OXJXKIACHUST KaKOW-TMOO Cpelbl WIM TOJACpXKaHWs HU3KOW TeMIepaTypsl B
OXJIAKIAEMOM IIOMEUIEHUH ITPU 3TOM TEIUIOTa OT UCTOYHHUKA HU3KOM TeMIEepaTyphbl
tur  (OXJI@XKTAaEMOTO OO0BEKTa) TMepenaercs okpyxkawiied cpene, to.. Takoit
oOpaTHBIN MK MOKa3aH Ha puc.27,a. B npornecce 4-1 k pabouemy BemiecTBy OT
UCTOYHHMKA HU3KOH TeMIepaTrypbl (HU3KOMOTEHIIMAIbHOTO HCTOUYHUKA) TIOJBOIUTCS
yAENbHAs TEIIOTA (o, 38 CYET KOTOPOM XOJOANIIbHBIN Ar€HT KUIUT ITPHU IOCTOSTHHON
Temneparype t, U JaBJICHUH P,. IIpomecc 1-2 pabouee BelecTBO CHKUMaeTcsi B
KOMITPECCOPE C 3aTpaToi 3HEprud |y, MpU 3TOM MPOUCXOTUT MOBBIIIICHUE TABJICHUS
OT Po JI0 Px ¥ COOTBETCTBEHHO TEMIIEPATYPHI OT to 110 tr. B mpouecce 2-3 npoucxoaut
OTBOJ T€IUIA Jx OT paboyero BEIIeCTBa K OKPYKAIOIIEeH CpeJie COMPOBOXKAAIOIIUNCS
KOH/ICHCAllMEH MapoB XJIa/IlareHTa MPU MOCTOSTHHONW TeMIIepaType ty U JaBICHUH Do
¥ COOTBETCTBEHHO TeMIeparypel OT t. 10 t,, ¢ coBepumieHueM pabotel |, B
pacIIMPUTENILHOM UIUHAPE — JeTaHAepe.

CornacHo BTOpOMY 3aKOHY TEPMOJIUHAMUKH OKPY>KaIOIIEH Cpelie mepeaaeTcs
TEIUIOThl OOJbIlIe, YEM OTHUMaeMcsi OT MCTOYHUKAa HHU3KOH TeMIlepaTrypbl, Ha

BEJIMYUHY pabOThI LIMKIA

Gc = Go = lu. (41)
Paborta, koTopyro HEOOXOIMMO 3aTPATUTh JJISI OCYIIIECTBICHHUS] OOPATHOTO

LMKJIa, paBHA

l, = 1k — 1, (42)
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Puc. 27 — OOpaTHble HMKIIBI B t — S AMarpaMMe: a — XOJIOAWIIBHBIN; O —TemI0BOro
Hacoca; B— KOMOWHUPOBaHHBIM

Tepmonunamuyeckass 3(PQPEKTUBHOCTb TEOPETUYECKOTO  XOJIOAUIBHOTO

LIUKJIA XapaKTepU3yeTcs XOIOAWIbHBIM KO3 pULIMEeHTOM
e =Qlly~=2,5+4 (43)

Ecnu xonoaunbHas MamuHa padoTaeT Mo IUKIY TEIUIOBOIO Hacoca, TOraa
TEIJIOTa OT OKPYXKAIOWIEH cpeabl Nepenaercs HCTOYHHMKY € 0ojiee BBICOKOU
TEMIIEPATypOl Tys. B 3TOM cilydae XOJOIWJIbHAs MalllMHA HMCHOJb3YyeTcs s
TeriocHaOkenus (HarpeBa). [{uki TeruioBoro Hacoca mokasaH Ha puc. 27, 6. B
npoiiecce 4-1 k pabouemy BEIIECTBY MOJABOJAUTCS TEIJIOTA OT OKPY>KAIOIIEH CPEIbl.
[Tpu cxatum paboyero BemecTBa (1-2) ero TemrepaTypa MOBBIIIACTCS BCIICICTBUE
TOTO, 4TO paboTa, 3aTpaueHHas Ha MOBBIIICHUE JABJICHUSA, IEPEXOAUT B Temio. B
npouecce 2-3 paboyee BEHIECTBO OTAACT TEIUIOTY HCTOYHHUKY BBICOKOM
TEMIIEpaTypbl — BOJE WA BO31YyXY, KOTOPBIE HMCHOJB3YIOTCS I OTOILICHUS
NOMEIICHUN WM JApPYyTrux TeXHoJormdyeckux ueneil. B mpomecce 3-4 paGouee
BEIIECTBO PACIIUPSIETCA, COBEpIIas MPU 3TOM padoty 1,.

Tepmoaunamuyeckass 3QQPEKTUBHOCTh TEOPETHUUECKOIO IMKJIA TEIIOBOTO

HacocCa onpeaAcsi€TCAa OTOIMNUTCIbHBIM KOC—)(i)(i)I/IHI/ICHTOM o

p'=0dl=2,5+7 (44)



JIeCTBUTENbHBIM OTONMUTENbHBIA KOIPPUIMEHT (C Yy4eTOM MNOTeph Npu

COBEPILIEHNUHN LIUKIIA)
u=Q/N¢=2 +6 (45)

31ech HEOOXOOUMO NOSICHUTh, €CJIH HCIOJIb30BaTh 3JIEKTPOOOOIpEB, TO
MOIIIHOCTh HarpeBaTelbHOro ycrpoiicTBa N; (0OBIUHO HCMOIB3YIOTCA TpyOUaThie
anekTpoHarpeBatenu, TOHBI) Oyner mpeoOpas3oBbiBaThecsi B TemioByro Q. Ilpu
HarpeBe )Xuakoctu N~ Q.

[Ipu KcHONB30BaHUM TEIJIOBOTO HACOCA, 33 CUET UCIOJIb30BAHUS TEIUIOTHI
OKpYXalolel cpeabl MOXKHO MOJYYUTh 3HAYUTENBHO OOJIbIIE TEIJIa MPHU 3aTpaTe
TOM ke anekTposHeprun Q = (2 + 6)'Ni, rae Nx — djleKTpuyeckass MOIIHOCTb
IIEKTPOJBUTATEINSI KOMIIpECCOpa.

KoMOMHUpPOBaHHBIN IUKI — IUKJI XOJOAWIHHOM MalIuHbI, B KOTOPOM
TEIJIOTa OT MCTOYHHMKA HHU3KOW TeMIlepaTyphl MEpeAacTcsi UCTOYHUKY BBICOKOM
Temneparypbl. Takol LMK IpencraBieH Ha puc. 27, B, rae 4-1 — 3to mporecc
MOJIBEJICHUS TETIJIOTHI O K pabodeMy BeIecTBy, 1-2 — cxxarue pabouero BeIecTsa,
2-3 — orBOX TemioTHl Sk oT pabouero BemecTBa K HMCTOYHHUKY BBICOKOU
TeMIiepaTypsl, 3-4 — paciupeHus: paboyero BemecTBa ¢ NOJIy4eHUEM padOThl.

[Tpu momory KOMOMHUPOBAHHOTO IIUKJIA TTOJIYYatOT OJTHOBPEMEHHO XOJIO U
TEIUIOTY.

B neiicTBUTENBHBIX XOJOAMIBHBIX MAIIMHAX MPOLECC PpACHIMpPEHUs B
JeTaHjiepe ¢ TMOJy4eHHeM BHemHed paboTel 1, 3aMEHAIOT MPOLECCOM
JPOCCETUPOBAHMS, 3TO CBA3aHO C TE€M, YTO B MApPOBBIX XOJIOAWJIBHBIX MalIMHAX
paboTa, mojydaemas (Bo3BpalaeMas) B JIeTaHiepe Majia, 0 CpaBHEHHUIO ¢ pabOTOM
KOMITpECCopa | JUIsl YIPOIIEHUSI CXEMbI U COKpAIIIEHUs 3aTpaT Ha M3TOTOBJICHUE
XOJIOAWJIbHOM ~ MalllMHbl  (A€TaHJepbl 1O  YCTPOWCTBY  COIMOCTaBUMBI €
KOMIIPECCOPOM) JI€TaHJEPbl 3aMEHSIOT JPOCCETEM, a IMPOLECC PaACIIUPEHUS
COOTBETCTBEHHO JPOCCETUPOBAHUEM.

Torna
=l,,=1 (46)



JlpoccenupoBaHueM Ha3bIBalOT dS(QEKT maaeHusi naBleHUs paboyero
BEILECTBA B IPOLECCE MPOTEKAHHSI €ro 4epe3 CcyKeHue B KaHayie. Puznyeckoe
najieHue JIaBJICHUs B TMPOIIECCE IPOCCETUPOBAHMS OOYCIOBJICHO AUCCUIAIUEH
HHEPrUr MOTOKA, PACXOAYyEMOU Ha IIPEOJOJIEHNE MECTHOTO CONPOTUBIECHUS. Takum
MECTHBIM CONPOTUBIICHUEM MOXKET ObITh Auadparma, BEHTUIb WIM KalmWUIIIpHas
TpyOKa.

Kak BHIHO M3 pacCMOTPEHHBIX IUKIOB PabOThl XOJOAWIBHBIX MAIUH BCE
MPOLIECCHl U COOTBETCTBEHHO 00OpyAoBaHUe OyneT oguHakoBoe. OTInYUe TOIBKO
B UCTOYHHMKAX TEMIIEPATypPbl yHYACTBYIOIIUX B TEIIOOOMEHE.

OCHOBHBIMH 3JIEMEHTAMH TIAPOBBIX XOJOIWIBHBIX MAIMH SBJISTFOTCS:
KOMIIPECCOP, KOHJEHCATOp, WCHAPUTENb U YCTPOWCTBO ISl JPOCCEIMPOBAHUS
XOJIOAWJIBHOTO areHTa, B KaueCTBE KOTOPOTO B JAHHOW YCTAHOBKE HMCHOJIb3YETCS
Tepmoperynupyomuii Bentuis (TPB) n xanuuisipaas tpyOka. Jlns 6e3omacHow,
HaZeKHOW ¥ A(p(EKTUBHONM pabOThl yCTAaHOBKM B CXEMYy  BKIIOYAIOT
BCIIOMOT'aTEJIbHBIE AJIEMEHTBI: OTHEIMTENN KUIKOCTH, PECHBEPHI, (DUIBTPHI-
OCYIIUTENIM, CMOTPOBBIE CTEKJIA, 3aMIOPHBIC M PETYIUPYIONINE BEHTUIIN, 0OpaTHBIC
KJIallaHbl, YCTPOMCTBA M MPUOOPHI aBTOMATHYECKOM 3alllUThl U PETYIMPOBAHUS,
peKyInepaTUBHbIC TEIIIOOOMEHHUKH (B IaHHOW YCTAaHOBKE HE MCIOIB3YETCs) U JP.
Bce snemMeHTsI coeIMHSI0TCSI MEXKTY CO00i, 10 cXxeme, TpyOOonpoBoIaMHu.

Jlo nmpoBeieHns 1abOpaTOpHBIX padOT Ha YCTAHOBKAX CTYIEHThI 0053aTEIBHO
JIOJDKHBI TIPOUTU MHCTPYKTAXK MO TEXHHUKE O€30MaCHOCTH COTJIACHO MHCTPYKIIUH,
KOTOpast BKJIIOYAET B Ce0sl CIEYIONINE OCHOBHBIE TIOJIOXKECHHUS:

Obwezo HazHauenus

Bce paboThl Ha ycTaHOBKaX JIOJKHBI TPOBOIUTHCS TOJIBKO B MPUCYTCTBUU H
IpU y4yacTUHU MpenojiaBaTelis WM OTBETCTBEHHOIO JIMIA, MPOLIEAIIETO MOJHBIH
WHCTPYKTaX MO COOJIOICHUIO MPABIII TEXHUKN O€30TTaCHOCTH.

Mecro, rae pa3sMenieHa YCTaHOBKA, 3allpeliaeTcss  3arpoMOXKIaTh
MOCTOPOHHUMHU MPEIMETAMHU.

11o snekmpuyeckot yacmu



BBuay Hamuuus Ha yCTAaHOBKE BBICOKOTO HampsbkeHus 220 B nns nuranus
AIIEKTPOJBUTATENEH U KOHTPOJIBHO - U3MEPUTENBHBIX MPUOOPOB 3aMpPEIIAeTCs:

a) MPOHUKATH 32 3aLIUTHBIC OTPAXKIACHUS MIPUCOCTUHUTEIBHBIX KIEMM;

0) OTKpBIBATh PACTIPEIACTUTEIBHBIN IIUT U 3aIIUTHBIE KOKYXU YCTAaHOBKH;

B) BKJIIOYATh U OTKJIIOYATh YCTAHOBKY 0€3 pa3pelieHus MpenoiaBaTelis.

r) BO wu30eXkaHUE BO3MOXKXHOIO TMOPAKEHUSI DJICKTPUUYECKUM TOKOM,
3ampelnaeTcsl KacaTbCsl MPU BKIIOYEHHOW yYCTAHOBKE OJHOBPEMEHHO MHUTAIOIIHUX
MPOBOJIOB, U3MEPUTEIBHBIX MPUOOPOB, OOOPYJIOBaHUS U TPyOOIPOBOJOB
OTOIUIEHUS], BOJIOIIPOBO/IA WIIH 3a3€MJISIOILIETO KOHTYpA.

1) YCTaHOBKa JOJDKHA OBITh HEMEMJIEHHO OTKIIIOYEHA, €CIH OOHapyKEHO
MOBPEXKIECHNUE 3a3€MJICHHS, 3al[UTHOIO OTPaXJIEHUS U TMPU BHE3AIHOM
MpPEKpaIleHUH M01aul SHEPTUH.

[Ipu nosiBIeHUY JIbIMA U3 DJIEKTPOHATPEBATENICH, IPYroro 000py10BaHUS UITH
MyCKOPETYyJUPYIOLIEH anmnapaTypbl, OJIOMKU WJIU MEpErpeBa KOMIpeccopa CBEPX
JIONMyCTUMOM TeMIepaTypbl M TMPHU APYTHUX aBAPUMHBIX CUTYAIUSAX, HEMEIJICHHO
OTKJIFOYUTh YCTAHOBKY aBapuiHON KHOMKON «CTOM» U COOOUTUTH MPEMO/IaBaTEeto.

1lo sxcnayamayuu ycmanosku

a) BBUJY OMACHOCTU OTPABJICHUS PA3JIOKUBIIUMCS (PpEOHOM 3amperaercs
MPUMEHEHUE OTKPBITOTO IUIAMEHW W KYypEeHHE B MOMEUIEHUHU, TAE€ PACIOJIOKEH
J1a00paTOPHBIN CTEH];

0) BBHJly OITACHOCTH pa3repMeTH3allMK CTeH 1A ¥ MOCIIEAYIOIEro OTPABICHUS
U OOMOpakKMBaHHUSl KOXM 4YeJOBEKa HE TMOJBEPrarh CUJIbHBIM MEXaHWYECKUM
BO3JICHCTBUSIM anmapaTypy, KOMMYHHKAIIMM U JAPYTHE DJIEMEHThl YCTaHOBOK, B
KOTOPBIX ITPOTEKACT XJIaJareHT, a TAKXKE HE TporaTh 0€3 HEOOX0IMMOCTH OaJIJIOHBI,
HaxOJISIIMECs B JJa0OpPaTOPUH.

B cnydae oOHapykeHHs 3HAYUTENBHOW YTEUKH XJIaJIareHTa, CIEIyeT
NpeAyNpeIUTh MPENOAABATENSI U HEMEJIEHHO BKJIFOUHUTH BBITSHDKHYHO BEHTUJIALIUIO
WJIU OTKPBITh OKHA K IBEPH U IPOBETPUTH TOMEIICHUE.

Ecnim mpowsonuio oTpaBieHHE XJIaJareHTOM HEOOXOJUMO BBIHECTH

noCcTpagaBlICTO Ha CBEXKUH BO3AyX HWJIM B YHUCTOC TCILUIOC ITOMCIICHHUC. HpI/I



MoTNaJaHNM XJIAJareHTa B TJia3a HEOOXOAMMO MPOBECTH OOWIBHOE MPOMBIBAHHE
cTtpyeil Boabl. [lpu momagaHuu >KUJKOTO XJIaJareHTa Ha KOXy, BO H30ekaHue
O0OMOPOKEHUS CIAEAYET OKYHYTh MOPAKEHHYIO MIOBEPXHOCTh KOXKHU B TEIIYIO BOMY.

[Ipy mnopakeHUM DBIEKTPUUECKUM TOKOM M TMPHU JPYTUX SKCTPEHHBIX
CUTYalUsIX HEOOXO0JIMMO HEMEIJIEHHO BbI3BAaTh Bpaya, a 10 €ro MpUOBITHS 0Ka3aTh
MOCTpaJaBLIEMy NEPBYIO MEAUIUHCKYIO TOMOIIb.

[To oxoruanuu pabOTHI YCTAaHOBKA JIOJDKHA OBITH OTKITFOUEHA B CTPOTOM
COOTBETCTBHHU C YKa3aHUSMHU, TPUBEIACHHBIMHU B TAHHOM METOAMYECKOM ITOCOOUH.

[lepen yxoaoMm CTyA€HTHI 00s13aHbI IPUBECTU B MOPAJIOK CBOE pabodee
MECTO Y MOCTaBUTh B U3BECTHOCTH MPETO/IaBaTeisi 00 OKOHUYaHUH PaOOTHI.

eab padoThl

3akperieHue TeOPETUYECKUX 3HAaHUM 10 MpolieccaM HarpeBa v OXJIaxACHUSI.
O3HaKOMJICHHE C YCTPOWCTBOM, OCOOCHHOCTSM U TPUHLHUIY JIEHCTBHUS
XOJIOAUIBHBIX YCTaHOBOK.

3axauu padoThbI
1. UccnenoBaTh nmpoliecc HarpeBa.
2. HccnenoBaTh NMPOLECC OXJIAKICHUA.
3. O3HaKOMHUTHCSI C BOBMOXKHBIMU PEXKHUMaMH PabOThI XOJI0UIBHBIX YCTAHOBOK.
4. TloHATh 0COOEHHOCTH OOPATHBIX ITUKIIOB PAOOTHI XOJIOAMIBHBIX YCTAHOBOK.
Onucanne IKCNEPUMEHTAILHOH YCTAHOBKHU

Ha puc. 28 npencrasiieHa NpyuHIMIIMAJIbHAS CXeMa CTEH 1A,

Crenn nmnpenHa3HaueH [JIsi  BBIMIOJHEHUS KOMIUIEKCHBIX 3ajJad IO
AMYJILTUPOBAHUIO, CMEIIMBAaHUIO, HArpeBaHUIO, TAcTepU3alluy, WHKyOaIuu,
OXJIQXJIEHUIO ¥ 3aMOPAKMBAHUIO MUIIEBBIX MPOIYKTOB,

Buumanue! Ilepex mepBbIM INYCKOM  YCTAHOBKHM  He00X0aAMMO
BHHMATEJIbHO MPOYMTATh [aHHBIA pa3aen, «OnucaHue J1adOPaATOPHOrO
CTEH/Ja», MPOBEPUTH YTOOBI KOMIIpeccop ObLI NMPABWIBHO YCTAHOBJIEH HA
JIACTUYHBIX BcTaBKaX. IloAKIIOUYNTL YyCTAHOBKY K BOJONPOBOJAHON CeTH U

KaHaau3anuu. 3a0uTh B HUPKYJSANHOHHBIH KOHTYP TeNJOHOCHUTENb (BOIY



ecJii  Heo0XOAMMO OXJAXKIATH HJIM ITWIEHIVIMKOJIb eCJIH Heo0X0auMo
3aMOpPaKMBaTh) CM. puc. 28.

IIpoBepurs aBapuiiHass kHonmka AK 10/kHA HAXOAMTHCS B OT:KATOM
M0JIOKeHHHU. JLIs1 3TOro MOBEPHYTh €€ M0 YacoBOM CTpesike (HampaBJieHHE
CTPEJIKAMH YKA3aHO HA KHOIIKE).

Jlns 3anMBa BOJBI HEOOXOIUMO OTKPBHITH BeHTWIh B34, 3akpeith B32 u
IPUOTKPBITh KpPaH MAaeBCKOTO (YCTAHOBJIEH Ha TPOMHUKE BMECTE€ C JATUYMKOM
TeMIiepaTypbl 7), 4TOObl BBITYCTUTh BO3AYX IpH 3ampaBKe KOHTypa. MeajieHHO
OTKPBITh KpaH mojauu BoAbsl B33 um 3amonnuts cucrtemy Boaoul. Ilpu 3ampaBke
JIaBJIEHUE B KOHTYpe HEOOXOJUMO MOJIEPKUBATh HE BbIlIe 1 Oap Mo MaHOMETPY
MH perynupys Bentuwisimu B33 u B34.

Buumanmue! J[aBneHne B UPKYJIALHMOHHOM KOHTYPE HE TOJKHO OBITh BBIIIE
1,5 armochepsr  (6ap). Ilpu  mnpeBblllieHMHM  JdaBieHUs — cpaboTaeT
NpENOXpaHUTENBbHBIN  KiamaH, W  JaBieHue (Bojga  «cOpocutcs») B
MIPENOXPAHUTEIBHYIO EMKOCTb.

Korga mupKyJnsSImMOHHBIA KOHTYpP 3alOJIHUTBCS BOJON (ypaBHHUTEIbHAS
eMkocTh YE nomkHa OBbITh 3al0JIHEHA MOJIHOCTBIO) 3aKPbITh CHAYaJia BEHTHJIb
B33, a 3aTrem cpa3y xxe B34. OtkpeiTh BeHTHIH B32.

BxitounTh YCTAaHOBKY C TOMOIIBIO aBTOMAaTUYECKOTO BhIKItOUaress, AB.
Jlamnouka JI yka3pIlBaeT Ha HAIMYKE IUTAHUSL.

Bxomtounts nmpkynsiiimonasii Hacoc kHonkon «Hacoc (HILL)», on momken
pabotatb 0€3 CpBIBOB, YpaBHUTEIbHAs EMKOCTb [OJDKHA OBITh MOJHOCTBIO
3aIl0JIHEHa BOJOM.

Ecnu Hacoc OTKITIOUUTCS W B YPaBHUTEIBHOW €MKOCTH OYJET BO3TYIIHAS
npoOka, He0OXOUMO JOJIUTH BOY.

[TpUOTKPBITH KpaH Mae€BCKOTr0. MeUIeHHO OTKPBITh KpaH nojiaun Boasl B33
U 3aMoJHUTH cUcTeMy BonoH. [lpu 3ampaBke naBiieHHE B KOHTYpE HEOOXOIMMO
NoJJIep>KUBaTh He BhIlie 1 6ap mo manomerpy MH.

Buumanme! Eciu Boly WIM 3THUJIEHIVIMKOJIb HE JOJUTh, TO HAcCOC HE

BKJIFOUMTCS MO JAaTYUKY YPOBHS 4.



[Tepedens 1abopaTopHBIX pabOT MPEACTABICH B OTJIABICHUH.

Jlna HarpeBa mpoaykTa B pyOamike emkocTd EP mpegycMoTpen TpyOuaThiii
Harpesarenb HO (TOH).

Buumanme! Ha ycraHoBke mnpegycMoTpeHa OJIOKHPOBKA, HAarpeB
OTKJIFOUHUTCS €CJIM TeMIlepaTypa TerioHocuTenst moBbicuTcs Boie 90 °C, 4ToOBI
WCKJIFOYUTH MEPErPEB U 3aKUMIAHUE TEMJIOHOCUTEINS B HUPKYJISLUOHHOM KOHTYpE.

OxnaxkIeHne ropsYero MpoayKTa Mocye MacTepru3au He00X0AMMO CHavaa
MPOBOJUTH BOJAOIPOBOJHON BOJOM, NJIi 3TOT0 HEOOXOAMMO BBIKIIIOUUTH HACOC
(HLI), oTKkpBITH B IEPBYIO OYEpEab 3aOpHbIN BeHTWIb B34, 3atem B33, 3akphiTh
B32 u o0ecrieunTh HUPKYJSALHUIO BOJOIPOBOJHOM BOABI Yepe3 pyOallKy anmnapara u
CJIMB B KAHAJIM3ALMIO.

Buumanmue! J[aBneHne B UPKYJIALHMOHHOM KOHTYPE HE TOJKHO OBITh BBIIIE
1,5 armochepsr  (6ap). Ilpu  mpeBblllieHUW  JaBlieHUs  cpaboTaeT
NpENOXpaHUTENBbHBIN  KiamaH, W  JaBieHue (Bojga  «cOpocutcs») B
MIPENOXPAHUTEIBHYIO EMKOCTb.

OKOHYATENIPHO OXJIAJIUTh MPOAYKT 10 TemmepaTypbl Omm3koir k 4 °C
BO3MOYKHO TOJIBKO C MOMOUIBIO XOJIOJUIBHON YCTaHOBKU. 7151 3T0r0 He00X0aumMo
3alOJIHUTh UUPKYJISLHOHHBIA KOHTYp BoAoW u Bkimounth TOH, Hacoc wu
KOMITPECCOP XOJIOAWIBHON YCTaHOBKH.

Buumanne! Ha yctaHoBke mnpemycMOTpeHa OJIOKMPOBKA, KOMIIPECCOP
XOJIOAWJIBHOM YCTAHOBKHM BKJIFOYMTCSI TOJBKO KOTIZAa TEMIEPATypa TEILUIOHOCHTEIS
oyner Huxke 45 °C.

Ecnu npoaykT He0OX0AMMO 3aMOPO3HTH (T.€. MOIYYUTh TEMIIEPATYpPhl HIXKE
0 °C) cnenyeT clUTh BOAY U3 HUPKYJISIIMOHHOTO KOHTYpPA U 3aJIUTh STUJICHIJINKOIb
C KOHIIEHTpaluen, o0ecrneunBarolieldl TeMIeparypy 3aMep3aHusi HE BbIIIE MUHYC
20°C.

Jlis 3ampaBKd CHCTEMbI STHJICHIVIMKOJIEM HEOOXOIUMO TMOJICOSIUHUTH
3aMpaBOYHBIA IMIJAHT K IITylepy Ha BeHTuJe B34, OTKpbITh BEHTWIb U KpaH

MAacCBCKOI'0O 3aJIMTh JKUJIKOCTb UCIIOJIb3Y: CII0Cc00 COO6H_[aIOHII/IXC$I COCYIOB.



XonoaunpHas yCTaHOBKA OCHAIIEHA TPUOOpaMU aBTOMATHKU, KOTOPHIC
II03BOJIAIOT KOHTPOJIMPOBATH paboUre U aBapUIHBIE PEKUMBI pabOTHI, (CM. pHUC.28).
Jns KOHTpOJS [aBICHUN KUIICHHS W KOHAEHCAUUHU XOJOJWJIBHOTO areHTa
YCTaHOBJICHO CIBOCHHOE PEJe NaBJIECHUS.

PexoMeHnayeM He MEHSATh HACTPOWKHM MAHHBLIX NPHOOPOB ABAPHMHHOW

3alUThI.

XoJi0AWJIbHAA YCTAHOBKA 3anpasJiieHa (ppeoHom R404a.

VYrpaBiaeHue 3MyJIbraTopoM OCYIIECTBIISIETCS C IIOMOIIBIO IITATHOTO OJI0Ka
yIpaBieHUs (CM. HHCTPYKITUIO IO SKCIITyaTanuu «JlabopaTopHbIX MUKCEPOB C
BBICOKHM YCHJIHEM CJIIBUTA»).

PABOTA BJIOKA VIIPABJIEHUA

brok ympaBnenus nmeeT aBa pexxuma paboThI:

1. Hopmanbublii pexxum (pabouutii);

2. PexxuM perakTUpOBaHUsI HACTPOECK (CITy>KEOHBIH).

Hopmanvuwiu pescum

B HOpManbHOM pexume MPOUCXOIUT MUKIMYECKHN OMpOC BCEX JATUYMKOB,
MOJIKJIFOUEHHBIX K CHCTEME, BCE JIaHHBIE TEPEIAI0TCS B KOMITBIOTED.

Ha nucnuieit 1 BeiBoAMTCS TEKyIas TeMrepaTypa TeIIOHOCUTES.

. laBnenue BcackiBanus (aBapuiinoe), Py , 0ap;
. laBrieHrie HarHeTaHus (aBapuitHOE), Py, Oap;
. Penre mpoToxka (aBapuitHOE, OT 3aMOpaKUBAHUS TEINIOHOCUTENS ), Fa;

. JlaTuuk ypoBHs (aBapuiHBIN, OT HOHMKEHUS YPOBHS), La;

|
2
3
4
5. PerynupoBanue (mojaep>kaHue) TemMnepaTypbl IpoayKTa, Loy,
6. TemmepaTypa TEIUIOHOCUTEIS HA BXOJE B pyOaIky, tm";
7. TemnepaTypa TEIIOHOCUTENS HA BBIXOJI€ U3 PYOAIlKH, tr""™
8. TemmepaTypa TETUIOHOCUTEIIS B pyOaIiike, tyy

Ha ngucnneit 2 MoOXeT BBIBOAUTHCA (MEPEKIIOUYEHHE OCYIIECTBIISIETCS
kHonkoi «BbIBOP IV CITJIES»):

1. Temnepatypa cmecu;



2. YcraHOBKa TeMmmepaTypbl CMecH (3aJeCTBOBAaHA B PYYHOM pEXKUME

YIPABJICHHUS);

3. Teky1ast MOIIIHOCTh HarpeBaTesis (B MPOLIEHTAaXx).
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VIPABJICHUS 33Ja€TCA PYYKOU yHpaBIICHUS

YCTABKN»
C nomomipto kHOMOK «HAT'PEB», «OXJIAXKJIEHUE», «3AMOPO3KA»

«3AJAHUE TEMIIEPATYPbI

OJIOK ympaBlieHUs TIEPEKITIOYAETCS B COOTBETCTBYIOIIMN pEXUM  pabOThI

HUCITIOJTHUTCIIbHBIX MEXAaHU3MOB.

* «<HAT'PEB» - HEBO3MOXHO BKJIIOUCHHE KOMITpeccopa.

Buumanme! [Ipu mnpeBsilieHnn Temmeparypsl TeruoHocurens 90 °C

Harpe€BaTcCjib OTKIIOYAaCTCA.

* «OXJIAXKAEHUE) - KoHTpOoJIMpYy€eTCs TEMIEPATYPA TEINIOHOCUTEIIS.



Buumanue! [Ipu cHUXKEHHM TEMIIEPATYPHI JO TEMIIEPATYPHI 3aMEP3aHUS WU
npu npeBbilieHu 45°C OTKII0YaeTCs] KOMIIPECCOP.

* «(3AMOPO3KA» - KOHTPOJIUPYETCS TEMIIEPATYPA TEIIIOHOCUTES.

Buumanue! HeoOXoquMo MOMEHATHh TEIJIOHOCUTENb (BOJY CIUTh U 3aJUTh
ATUJICHIJIMKOJIb C TEMIIepaTypoi 3amep3anus He Bbiie -20°C).

Jjist Toro, 4TOOBI CAUTH BOAY M3 IUPKYJIAIMOHHOTO KOHTYpa HEOOXOAMMO
OTKpbITh BeHTWIb B34, B32 u kpan MaeBckoro Ha TpPOMHUKE JaTyMKa
TEMIEPATYPHI.

7. Cath BOAY B KaHAJIU3ALIMIO.

Buumanue! Ecnu He Oblia mpousBejieHa 3aMeHa BOJBI Ha STUJICHIIUKOJb
Npyu  OXJAKICHHH TerioHocuTenss Hwke 0°C  XonmoawsibHash  yCTaHOBKA
(KoMIIpeccop) OTKIIOYUTCS MO aBapUHOMY CUTHaAIY pejie MpoToka (BoJa HAYHET
3amMep3aTh — OTCYTCTBUE LIUPKYJIALNU TEMIIOHOCUTEIS ).

VYcTaHOBIIEHHE TEMIIEpAaTypbl CMECU OCYIIECTBIISIETCA PETYJIHPOBAHUEM
MOIITHOCTH HarpeBaTesisi, IPU ATOM 3aKOH PETyJIMPOBaHUs YCTaHABIMBAETCS JIMOO
KOMITBIOTEpPOM, JiHOO OnokoMm  ympaBieHust (BbiOOp kHomkoil «BbIBOP
VYIIPABJIEHU S1»).

B kaxnaplii MOMEHT BpPEMEHHM MPOBOAMUTCS KOHTPOJIb BO3HUKHOBEHUS
ABAPUNHON CUTYALVHU:

*TIPY OTCYTCTBUM TEIJIOHOCUTENS (KOHTPOJb JaTYMKA YPOBHS) HEBO3MOMXKHO
BKJIFOUEHHE HarpeBaTesisi, KoMIIpeccopa, Hacoca;

*IIpM OTCYTCTBUM LHUPKYJSAIMU TETUIOHOCUTENS HEBO3MOXKHO BKJIIOUCHUHU
HarpeBaresis, kommpeccopa. [Ipu 3ToM BO3MOKHa TOMBITKA BKJIIOUECHHS Hacoca.
Ecau B TeueHHMe HECKONBKHX CEKYH]Z IOCI€ BKJIIOYEHHUS Hacoca LUPKYJISIUs
TEIUIOHOCUTENISI He BO30OHOBWIIACK, TO HACOC OTKIIFOYAETCHI.

IIpu aBapumiiHOil cutyauuu 3axuraerca jamna «BHUMAHUE» no
YCTpaHEHUs IPUYHH.

K 6510ky MOT'YT OBITh TOAKITIIOUEHBI: HATPEBATEIBHBIN 2JIEMEHT, KOMIIPECCOD,
AMyJbraTop, Hacoc, 2  JOMN.  YCTPOHCTBA, KOTOpPbIE  YIPaBISAIOTCSA

COOTBCTCTBYIOIIMMH KHOIIKaMH, €CJIW pa3pCUICHEI.



Knonka « TOH» - pa3periaer paboTy HarpeBaTesns (€CaIu BO3MOXKHO B JaHHOM
pexuMe), TpPU ITOM IUIABHO PETYJIHPYETCS MOIIMHOCTh COTJIACHO 3aJIaHHOU
YCTAHOBKHM TEMIIEPATYPbl IEPEMEHHBIM PE3UCTOPOM IIPU PYUYHOM YTIPABICHUU WUIIN
HaNpsIMYIO 3a/1a€TC KOMITBIOTEPOM, Npu ynpasiienuu ¢ [1K.

Knonku  «Kommpeccop», «Omynsratop», «Hacoc» -  BkimowarT
COOTBETCTBYIOIIIME YCTPOMCTBA, €CIIM PA3PEILICHBI.

CocrostHue  BKJIIOYEHUS ~ KaXJOr0  HCIOJHHUTEIBHOIO  3JIEMEHTA
WHJALHAPYETCA COOTBETCTBYIOIIUM CBETOIHOJIOM.

PaboTa Bcex kHOMOK nyosupyercs ¢ moMonibio [1K.

Peswcum pedaxmuposanus nacmpoex

- CIIY>KUT JUIsl peJaKTUPOBAHUS HACTPOUKHU M KaJTUOPOBKH TepMoOIap.

Bxoa B pexxuM penakTHpOBaHUS HACTPOEK — MPOAOILKUTENbHOE (Oojee 5
cekyHn) Haxkatue kHonmku «BbIBOP MHJIMKAIIUMN» 3ateM mpoaoKuTEILHOE
HaxxaTue KHONKU «Bb100op perynupoBanus» (0osee S cekyH).

Brixon npogomkurensHoe (0onee 5-tu cekyHn) HaxaTue kHonku « BbIBOP
NHIVKAILINN.

IIpu BXozae B pexuM:

e OTKIIIOYAIOTCA BCE UCIIOJHUTEIBHBIE YCTPONCTBA;

e VYCTaHaABIMBAETCS PEXKUM IIPOCMOTpPA HACTPOEK;

e Ha unaukarope « TEMIIEPATYPA TEIIJIOHOCHUTEJIA» orobpakaeTcs
¢ HAMMEHOBAHME TEKYIIEH HACTPOUKH;

e Ha BTOpoM nHAMKATOpE OTOOpak)aeTcs 3HAYEHHUE TEKYIIeH HACTPOUKY;

e Ilepexon k cnenyromeid HacTporike — kHonka « KOMITPECCOPy;

e Ilepexon k npeapiayiel HacTpoiike — KHomKa « TOH».

JIns BXoJla B PEXUM M3MEHEHUs TEKyllled HacTpoilku — kHomka «BbBIBOP
NHIANKAILINN». ITpu 3TOM 3aropaercs CBETOAMOA «t° CMECH», PEaKTUPYEMBbIii
paspsin — equHUIk (Tadn. 10).

o Knonka «HAI'PEB) - ymeHbllIeHHE TEKYIIETO pa3psiga Ha 1.
o Knonka «OXJIAKJIEHHWE) - yBenuueHue TeKyiiero paspsaa Ha 1.

e Kuonka «(3AMOPO3KA» - n3aMeHeHre 3HaKa 3HAYCHUS.



o Kuonka «TOH» - mepexos kK peakTUpoBaHHUIO 00JI€e BHICOKOTO pa3psa.

e Knomka «kKOMIIPECCOP» - mepexoa k pemakTupoBaHHIO 00jee HU3KOTO

paspsija.

e Kuonka «BbIbOP MHIANKAILINI» - BO3Bpat B peKUM OPOCMOTPA HACTPOEK

6CBCOXpaH€HHHH3M€H€HHﬁ.

e Kunomka «BbIBOP PEI'YJIMPOBAHUS» - 3amuce

HHEProHE3aBUCUMYIO NaMATh YCTPOMCTBA M BO3BpPAT B PEXKUM IMPOCMOTpa

HaCTpPOCK.

U3MEHEHUN

Ta6nuna 10 - Coucok JOCTYMHBIX HACTPOEK JIJIsi U3MEHEHUS

HanMeHoBaHHue O0o3HaueHne 3aBoackoe
3HAYeHHe

Koaddunuent B TepMmonapsl TeMneparypsl cMecu tC.b.0 0
Koadduument A Tepmomnapsl TeMnepaTypsl CMECH tC.A.0 1
Koaddunument B Tepmonapsl TeMmneparypbl tC.b.1 0
TEIUIOHOCHUTEJIA (Ha BXOJIE)
Koaddunuent B Tepmonapsl TeMiiepatypbl tC.A.l 1
TEIUIOHOCHUTEJIS (Ha BXOJIE)
KoaddunuenT ycunenns npornopuroHaibHOM rP_G 3)
cocrasisrome [T ]1-perynsitopa Pg
KoaddunmenT ycunenus naterpaibHON ri_G 1
coctasisitouter [TMJ[-perynsitopa 1g
MakcumanbHOE 3HAaYeHUE HAaKOTUICHHOM OIMOKH ri H 50
peryaupoBaHus HHTETPAIbHOTO 3BE€HA
MuHuMaNbHOE 3HaYC€HHE HAKOTNICHHOW OITMOKH ri L 0
peryaupoBaHus HHTETPATbHOTO 3B€HA
Koaddunment ycunenus muddepeHmanbHOM rd G 30
coctasisitouten [TM][-perynsiropa Dg
[epuon IT1]]-perynmupoBanus (cex) r.t 30
COpoc Bcex HACTPOEK Ha 3aBOJICKME 3HAUCHMS rSt 0

* Jlmst cOpoca HeoOX0AMMO 3a7aTh 3HaYeHHUE OoJibiee 1.

Koppekiust Tepmonap npou3BOIUTCS COTVIACHO YPAaBHEHUIO:

(47)

t=t,*A+B

r7ie KOPPEKTUPOBOUHBIC K03 duIeHTs A, B 3a1a10Tcst mojib30BaTeIEM.

Anroputm [TU][-perynupoBaHus:

Error = t,c,, — tey - Omnbka perynupoBaHus

P = Error * Pg - 3naueHue nponopluuOHaIbHONW COCTaBIISIIOLIEH




Istate= lstate + EFror - 3HaueHuWe HAKOTUICHHOW OMMOKK (OTPaHUYEHHO
HacTpoiikamu «r.i_H» (Makcumym) u «r.i_Ly (MuHUMYM))

| = Istate *Ig - 3naueHue UHTETPATBHONU COCTABISIOIIEH

D =Dg * (tcu - Dstate) - 3Hauenue nuddepeHmanbHON COCTaBIISIONICH

Dstate = teys - Cocrosinue nuddepeHIraibHON COCTABISAIONICH

Power = P+| — D - ynpagtoiiiee 3HaueHUe Ha HarpeBaTeIbHBIN 2JIEMEHT.

[Tpu BKIIOYEHUN HArpeBaTENs COCTOSHUSA: lstate U Dstae — OOHYIISIOTCAL.

MeToanka BbINOJHEHUS PA00ThI

O3HaKOMHUTBCA CO CXEMOU IKCIIEPUMEHTAIBHON YCTAHOBKHU, PACIIOIOKECHUEM
npuOOpPOB, pHcC. 28 U MpaBUIIAMU TEXHUKHU Oe30macHOCTH. [1oAroTOBUTE TaOIUIBL,
JUTSL 3aMMCcel M3MEPEHUIA, TPOBEPUTHh TOTOBHOCTh YCTAHOBKHU K paboTe.

2. llogximrounts cTeHa Kk cetu 220 B.

3. IlonknrounTh aBTOMAaTU3UPOBaHHBIN cTeHA K USB pazbemy KoMIbIOTEpA.

4. BkirouuTh ycTaHOBKY JBYXMOIOCHBIM AB «Ceth 220 By.

5. 3amyctute mnporpammy Ilyck — IIporpammer — MeasLAB —
«MHOTO1EIEeBON TEXHOJIOTUYECKUHN amapaTy.

6. C moMouipto OJ0Ka ynpaBi€HUS B PYYHOM PEXHME MM C KOMIIbIOTEpa
BKJIIOYUTh HEOOXOAMMBIE YCTPOWCTBA IS TIPOBEICHUS TEXHOJOTUYECKHUX
npoiieccoB (cM. paszaes «Padora 0Ji0ka ynpaBJieHUsD)).

JIns yCcTaHOBJIGHHSI HEOOXOAMMOM TeMmepaTypbl MPOAYKTa HEOOXOAUMO:
Ha)XaTh KHOMKY t° ycTaHOBKA B OkHE «BbIOOp MHIUKAIMU»; Bpamias peryssTop
«3ananue t° ycTaHOBKA)» YCTAHOBUTH HEOOXOUMYIO TEMIIEPaTypy.

Jlyis HarpeBa He00X0AUMO BKJIKYHUTH (CTPOro Mo NOPSIAKY):

e Harpes
e Hacoc (HLI)
e TOH (HO)

Buumanue! Ha ycranoBke mipeaycMoTpeHa OJIOKMPOBKA, Harpes
OTKJIFOUHUTCSI €CJIM TeMIlepaTypa TerioHocuTenst moBeicuTes Boime 90 °C, 4ToOBI
VCKJIFOYUTD MEPErPEB U 3aKUMTAHUE TEMJIOHOCUTEINS B HUPKYJISLUOHHOM KOHTYpE.

Jl1st mpoAomKeHus poliecca HarpeBa Mocje NOHMKEHUS TEMITEPaTypbl IPUMEPHO



10 85 °C HeoOxoaumMo onsiTh HaxaTh KHONKy TOH HD).

OxJtaxaeHue TopsSvIero npoayKTa, mocie macrepusamnuu (tTemmeparypa 80-85

°C) HeoO0XO0IUMO MTPOBOJUTH BOJOIPOBOJHON BOAOW 00ECHEUUTh LUPKYISAIHUIO

BOJIOTIPOBOTHOM BOBI Uepe3 pyOaIlKy arnmapaTa U CJIMB B KaHATU3AIIHIO.

OﬁpﬂﬁOTKa OIIBITHBIX JAHHBIX U COCTABJCHHUEC OTUCTA

Tabnuua 11 - OcHOBHBIE XapaKTEPUCTUKU 000PY10BaHUS

Ennanna
O6opynoBanue OcHOBHBIE TApaMETPHI 3HaueHue A
U3MEPEHUS
Mapka
Tun
HomuHnanbeHas ckopocTh
BpalleHus, N p O6/Mun
DMyIbraTop pal o
MakcumanbHasi CKOPOCTb
O6/mMuH
BpaIICHUS, Nyou
MOoOMmHOCTh OCHOBHOTO
nipuBoza, Ny
TOH DJ1. MOIIHOCTD Bt
Mapka
Tun
Komnpeccop X0J10A0TIPOU3BOIUTENBHOCTD, Br
Qo
MomHocTb 311. aBurarens, Nk Bt
Tun
Kongencarop 5
[Tnomane moBepxHoctu, F M
Tun
Hcnapurens >
[Tnomane moBepxHoctu, F M
TepMmoperynupyronuii
Mapka
BeHTHUIb, TPB P
Otnenurens Mapka
JKUJKOCTH Buytpennuii 00vem, V 1
Mapka
Pecusep 13
BuyTtpennuii 00vem, V 1
DunbTP-0CyIUTETD Mapka
ConeHonaHbI
A Mapka
BEHTUJIb
CMOTpPOBOE CTEKJIO Mapka

Jis oxusiaxkneHus 10 00Jiee HU3KUX TEMIEPATYP HE00X0AMMO BKJIYHUTH

XO0JOAUIBLHYI0 YCTAaHOBKY. /i 3TOro Heo0X0aMMoO BKJIIYUTH (CTPOro Mo

MOPAJKY):
e Oxmaxnenue

e Hacoc (HLI)



e TOH (HO)
e Kommnpeccop (KM)
7. Ilocne 3aBepIlIeHMs S3KCIEPUMEHTOB OTKIIFOUNUTh YCTAaHOBKY aBTOMaToM AB
«Certb 220 B».
KoHnTposibHbIe BOPOCHI

1. KakuM oOpa3oM Ha yCTaHOBKE IPOBOJUTCA TepMHueckas o0paboTka
MIPOAYKTOB?

2. Kakyro (pyHKIMIO B YCTAHOBKE BBIIIOJIHSIET MEIIAIKA?

3. OOBSICHUTH MPUHIUTT pAOOTHI XOJIOAMIBHON MAIIIMHBI 110 IIUKITY TETJIOBOTO
Hacoca?

4. B yeM 0cOOEHHOCTD pa0OThI XOJOAMUIHLHON MAIIMHBI B IIUKJIE OXJIKICHUS ?

5. B ueM 0co0eHHOCTh pabOThI XOJIOAMIBHON MAITMHBI B KOMOMHUPOBAHHOM
UKJIEe?

6. Kak omnpenenuts TeOpeTUYECKU OTOMUTETbHBIN KOI(PHUIIMEHT U YTO OH
MOKa3bIBaeT?

7. Kak onpenenutb TEOPETUUECKUN XOJIOAWIBHBIA KO(PPHUIMEHT U YTO OH
MOKa3bIBaeT?

8. Ilo kakuM mnpuYMHAM B XOJIOJWJIBHBIX MAalIWHAX PaCIIMPUTEIIbHBIN
UUJIMH]P 3aMEHSAETCS Ha PETYJIHPYIOIINI BEHTUIb?

9. Kakue ycTpoiicTBa MOTYT BBIIOJIHSTH POJIb PETYIUPYIOIIETO BEHTUIIS U KaK

OHM paboTarOT?



PABOTA Ne20
N3yuyeHue nacrepuzanmu MoJI0Ka
BBenenue

TeroBast o0paboTka — oOJHA M3 OCHOBHBIX M  HEOOXOJIMMBIX
TEXHOJIOTUYECKUX Olepaluii nepepadOTKH MOJIOKA, HPOBOJUMBIX C LEJIBIO
oOe33apaxuBanusi. OPGEKTUBHOCTh  TEIUVIOBOW  OOpaOOTKH  CBsi3aHA  C
TEPMOYCTOMYMBOCTHIO MOJIOKA, OOYCIaBIMBAaeMOW €ro OEJIKOBBIM, COJIEBBIM
COCTAaBOM M KHCIIOTHOCTBIO, KOTOPBIE, B CBOIO OYEPE/Ib, 3aBUCAT OT BPEMEHU IO/,
nepuojia JaKTaluu, (U3UIECKOTO COCTOSHUSI M MOPOJIbI >KMBOTHBIX, PAllMOHOB
KOPMJICHHSI.

B MonouHoi# oTpaciu TersoBas 00paboTka MPOBOIUTCS MPU TEMIIEPATYPE 10
100°C — nmactepuzanus u cBaiiie 100°C — crepunuzanus.

TennoBas oOpaboTKa MOJIOKA MPEACTABISET CO00M KOMOMHAIIUIO PEKUMOB
BO3JICUCTBUS TEMIIEpaTyphl (HarpeBa WM OXJAXKICHHSA) U TMPOJOKUTEILHOCTH
BBIZICP)KUBAHMSI TIPU ITOU TeMmriepaType. [IpuaeM mpoaonKuTeIbHOCTh BBIAEPIKKH
Opy 33JaHHOW TeMIiepaType JAOKHa OBbITh Takoi, YTOObl OBbIT MOJy4YeH
HeoOxomumbiid A dexT. B MomouHol oTrpaciau TemioBas 00paboTKa MPOBOIUTCS
nipu Temreparype 10 100 u cbimre 100°C.

OcHoBHasi 1€7b TMAacTePU3ANMK — YHUYTOXKEHHE BETE€TaTUBHBIX (HOPM
MUKPOOPTaHU3MOB, HAXOMSIIUXCA B MOJIOKE (BO3OyIUTENEeH  KUIIEYHBIX
3aboneBaHul, Opyiemies3a, TyOepKysesa, siypa 1 Jp.), COXpaHss IPU 3TOM €ro
OMOJOTUYECKYIO, TUTATEIHHYIO IICHHOCTh U KQ4€CTBO.

B cpipom MoJIOKE ONpeAesstoT KUCIOTHOCTb, TEPMOYCTOMYMBOCTb, JENIAI0T
npo0y Ha KUIISTYEHUE, OMPEETAI0OT 00CEMEHEHHOCTh, TPYIIY YUCTOTHI, HATUIHUE
dbepMeHTOB.

DddekTuBHOCTh MacTepu3alid  MOJIOKA 3aBHUCHUT OT TEMIEPaTyphl,
MPOJIOJDKATEIFHOCTH TIaCTepU3aIlii, CTENEHU OaKTepuaibHOM OOCEMEHEHHOCTH
MOJIOKA U Ka4€CTBEHHOT'O COCTaBa MUKPODIIOPHI.

[IpoBoaAT TerIOBYI0 00pabOTKY MOJIOKA MPHU PA3THYHBIX PEKUMAX.

[Tacrepuzanus:



- remnieparypa 75°C, Beiepxka 15 — 20 c.

- remnepatypa 85°C, Beiaepxkka S - 10 c.

OuennBaroT d>(PGEeKTUBHOCTh TEIIOBOM oOpaboTtku. Jlig »Toro B
NAaCTEPU30BAHHOM MOJIOKE OIpPEACNSIIOT OaKTepUalbHYI0 O00CEMEHEHHOCTD,
Hanuuue GpocdoTasbl U MEPOKCHUIAZHI.

Muxkpodiopy, KOTopast ocTaeTcs Mocie MacTepru3ali MOJIOKa Ha3bIBACTCS
OCMamMoOYHOU MUKDPOGDIOPoUl TACTEPU30BAHHOTO MoOJIoKa. I(HPEKTUBHOCTH
NacTepU3allii SIBISAETCA BBICOKOM, €CIM KOJMYECTBO OCTaBIIUXCS OakTepuit
coctasisieT 0,01% oT ucxogHOTO cosiepkaHusi OAKTEPHUl B MOJIOKE U HU3KOW — MpHU
1,5 - 2%.

[TapamnensHo onpenenstor 3PpGHEeKTUBHOCTh MACTEPU3ANNUU B KOHTPOIHHOM
(atrasionHoMm) ob6pasue mno T'OCTP  52090-2003 «Monoko  KOpPOBbE
MaCTePU30BaHHOEY.

eab padoTsl

N3yuenue npoliecca TeraoBoi 00pabOTKM MOJIOKA.

3amauum padoThbI

1. OnpenenuTb KauecTBO CHIPOIO MOJIOKA.

2. 3yuuts mpoliecc ero nacTepusaluu.

3. Onpenenuts 3PHEKTUBHOCTH TEMIOBOM 00pabOTKHU.

Onucanne IKCNEPUMEHTAIbHON YCTAHOBKH
Cwmotpu nabopatopHyto padoty Ne 9.
O0padoTKa ONBITHBIX JAHHBIX U COCTABJICHHUE 0TYETA

JlenaroT BBIBOJBI O MPOBEICHHBIX UCCIEIOBAHUSAX U PE3YJIbTAThl 3aHOCAT B
Tabn. 12.
Tabnuma 12 - Pe3ynabTaThl TEMI0BOM 00pabOTKHU MOJIOKA

Haumenosa- | Kucnor- | Tepmo- I'pynna | bakrepuanbnas | Hanmnuue
HUE HOCTb YCTOWYUBOCTD | YUCTOTHI | 0OCEMEHEH- dbepMeHTOB
obOpasia HOCTH

dopMa OTYETHOCTH
1. Hazpanue paboTHI.
2. llens paboTHI.
3. Pexxumbl mactepuzanu.
4. Tabmuua ¢ pe3ysibTaTaMu TeILI0BOM 00padoTku (Tab:. 12).

5. AHanu3 pe3ynbTaToB.



6. 3aKiIoueHueE.
KoHnTposibHbIe BOPOCHI

1. TerutoBast 0OpaboTKa MOJIOKA.

2. ITacrepusanus. Buasl nacrepusannu.

3. Kak onpenensiercst 3 (peKTUBHOCTh NACTEPU3ALUN MOJIOKA?

4. llens mactepu3anuy MOJIOKa.

5. ®akTopsl, BAUSIOMNE HA 3PHEKTUBHOCTH MACTEPU3AIIH.

6. O6ocHOBaHNE BbIOOpA PEKUMOB TEIJIOBOM 00pabOTKU MPHU MPOU3BOACTBE
Pa3IUYHBIX MOJIOYHBIX MPOJYKTOB.

7. Kak u3MeHstorca (pU3HKO-XMMHUYECKHE CBOMCTBA MOJIOKA MPHU TEIJIOBOU

obpaboTke?



PABOTA Ne21
N3y4eHne TeXHOJIOTMH KHCJIOMOJOYHBIX HATMTKOB, POU3BOJCTBO HOI'ypTa
BBenenue

Horypr - KMCIOMOJIOYHBIH HAIMTOK C TOBBIIICHHBIM COACPKAHHEM CYXHX
00€3KUPEHHBIX BEILECTB MOJIOKA, BHIPAOATHIBAEMBI M3 MOJIOKA MIU MOJIOYHOM
cMecH ¢ 10OaBJIEHHEM CyXOro MOJIOKa, caxapa-1necka, IoJ0BO-IrOHbIX CUPOIIOB,
CKBAallMBAHUEM YHCTBIMH KYJIbTYpaMH MOJOYHOKHUCIBIX CTPENTOKOKKOB U
GonTapckoi TanouKkh. VorypT BHIpaGaTHIBAIOT JKMPHBIH, JKUPHBIA CHAIKMid |
YKUPHBIN TJ7I0/I0BO-SITOHBIM TEPMOCTATHBIM U PE3EPBYAPHBIM CITIOCOOAMHU.

CelppeM I 3TOrO0 NPOAYKTA CIYXKAT LEJIbHOE MOJIOKO, CIUBKH JUIS
HOpPMaJIN3alMi MOJIOYHOM, CMECH MO COJEPKAHUIO KUPA, CYXO€ LEIbHOE WIIHU
00€3)KMPEHHOE MOJIOKO PACTIBUIMTEIBHON CYIIKH JIJIS MOBBIIICHHUS KOHIIEHTPAIIUH
CYXHUX BEIIECTB, BKYCOBbIE U apOMaTUYECKHUE BEIIECTBA (Caxap-MecoK, CUPOIIbI U3
HaTypaJIbHBIX ILJIOJOB U SITON).

Cmech miisi HorypTa COCTaBIIIIOT B COOTBETCTBHM C PELENTYpPOM, KOTOpas
pa3paboTaHa ¢ y4eTOM KUPHOCTH HOPMAIM30BAHHOTO MOJIOKA, CYXOr0 LIEJIbHOTO U
00€3’)KUPEHHOTO MOJIOKa ¢ J00aBJICHHEM 3aKBacCKM Ha 00E€3KUPEHHOM MOJIOKE U
BKYCOBBIX U apOMaTHYECKUX HarmoiaHuTeael. JKUpHOCTh HOPMATM30BaHHON CMECH
B 3aBHCHMOCTH OT BHJIa HOTypTa U JKHUPHOCTH KOMIIOHEHTOB, BHOCHUMBIX B
MOJIOUHYIO CMECh, cocTaBisieT 5,65 - 5,9 %.

HopmanuzoBaHHyI0 MOJIOYHYIO CMECH MOJOTPEBAOT A0 TeMHepaTypsl 35 -
40°C BHOCST B HEE CyXO0€ IEeIbHOE WIH 00€3)KUPEHHOE MOJIOKO U CaXapHbBIN CHPOII
IIPU U3TOTOBJIEHUM CJIAJIKOTO MOrypTra. MOJOKO TINATENbHO MEPEMELNIMBAOT 10
IIOJIHOTO PACTBOPEHMSI CyX0ro Mosioka. CMech MoJ0rpeBaroT A0 TeMieparypsl S0 -
60 °C a cexumu pereHepainy iacCTUHYATOTO arapara i HanpaBJsioT HA OUUCTKY
u roMmoreHusanuio npu gasieHuu 10 - 15 MIla. 3atem cmech macTepusyroT Npu
temmneparype 80 - 85 °C ¢ Boiaepxkkoit 10 - 15 munyt npu temnepatype 90 - 92 °C
C BBIJIEPKKOM 2 - 3 MUHYTHI, OXJIAXKIAI0T 10 42 - 45 °C u 3aKBalIuBaroT, 100aBIss

5% 3aKBacKHu.



[Tpu BbIpaboOTKE TIIOAOBO-ATOJHOTO HOTypTa ckBameHHoe 10 80 °T Moyoko
OXJIAXKIAIOT 10 TemmepaTypbl 6 - 8 °C, cUponl BHOCAT B OXJIAKJICHHBIA CTyCTOK
nepe/1 po3JIMBOM IIPU PE3EPBYAPHOM CIOCOOE MM B MOJIOKO Mepe/] 3aKBalllUBaHUEM
IpU TEPMOCTATHOM CIOCOOE MPOU3BOICTBA.

Hozypm monouno-pacmumensHuiil BIpabaTHIBAIOT U3 HOPMATH30BAHHOM (T10
MacCOBOM J0Jie KHMpa) CMECHU O00E3KUPEHHOTO MOJIOKA, Macja CIMBOYHOTO WITU
PaCTUTENBHOTO HUpPa, COEBOTO Oenmka ¢ goOaBieHWEM WM 0e3 J00aBiIeHUS
CTaOMIIM3aTOPOB, caxapa WM TMOJCIACTUTENIeH, CKBAIlIEHHOM 3aKBacKOM,
IPUTOTOBJICHHONW HAa YHMCTBIX KYJIbTypax OOJrapCKO Malo4YKd U TEPMO(DHUIBHOIO
cTtpenTokokka. Huxke B Tabin. 13 nmpuBoautes penenTypa Horypra.

Tabnuua 13 - Penenitypa orypTra MOJIOUHO-pAcTUTENBHOTO, KT Ha 1000 kr
0e3 yuera noTepb

KommoneHnt

Hopwma (xr) U1 HanuTKa ¢ MaccoBo# onei xupa, %

2,5

3,2

2-1

3-1

2-9

1

3

4

6

Mounoko:

IlensHOE ¢ MaccoBoit
noseit xupa 3,2%
006e3:XKUpEHHOE CYyX0e

47,0

47,0

47,0

47,0

Macno cnuBo4YHOE
KpecTbsiHCKOE 72,5%
KUPHOCTH

33,8

43,5

Kup (99,9% xupa):
Mono4HbIi KOHIIEH-
TPUPOBAHHBIN

24,5

1,5

315

CroenuanbHbIi
PaCTUTENBHBIN KUP

10,6

16,0

benok coesblit
U30JIMPOBAHHBIN

15,5

15,5

15,5

15,5

15,5

15,5

Boja nmuteeBasg

473,9

863,0

853,7

467,0

856,0

844,0

3akBacka

50,0

50,0

50,0

50,0

50,0

50,0

TexHoaornyeckuii mpoIecc Npou3BOACTBA MOJIOYHO-PACTUTENBHOTO HOTypTa

aHaJIOTH4YeH OOBIYHOMY HOTYpPTy M3 KOPOBBErO MOJOKAa. MaccoBas 10 KHpa B

I'OTOBOM

MPOAYKTE

COCTaBJISICT

2,5%

500041

3,2%,

caxapo3bl

6,5%.

CpOK roJIHOCTHA TOTOBOT'O HAIKMTKA COCTABJISIET 5 CYTOK MPU TEMIIEPAType XpaHEHUS

4 £2°C.

Mamepuanvroe obecneuenue




Mozoxko uenpHoe — 3 1.

Mosmnoko o6e3:xupeHHoe cyxoe — 1 Kr.

Macio cIMBOYHOE KPECTHIHCKOE, KUPHOCTH 72,5 % — 200 1.
benok coesbiit n3onuposBanubii — 200 1.

3akBacka TepmopuiibHas — 600 r.

PeakTussbl.

[TpubGops! 17151 onpeesieHus )Kupa, KUCIOTHOCTH, OerTKa.

TepMOMGTpLI, ITUIICTKH, KOJI6I)I, MCPHBIC MUJIIMHAPBI.

© 0o N o g~ w DN E

Becol TexHuueckue.
10.Crakanunku amsi pacoBaHHsI MPOTYKTA.
MeToauKa BbINOJHEHUSA PA0OTHI
1. IlpenogaBarens pacupeaesisieT 3aJaHue Cpeau TPYIIbl CTYJIEHTOB, YKa3bIBaeT
HYXHBIC PELIENTYPhl U UMEIOILIECECS ChIPhE.
2. CTyZIeHThI paCCYUTHIBAIOT 3aKJIAJKY ChIPbsS IO PEIENTYPE U COCTABIIAIOT
Ta0IUIly 1O aHaJIoruu ¢ Tadin. 13.
3. ITIpoBOASAT, HOPMAIU3YIOT CMECH T10 KHUPY, TACTEPU3YIOT COCTABICHHYIO CMECH,
OXJIQXJAI0T U BHOCSIT 3aKBACKY U CTaBST B TEPMOCTAT JJIsl CKBAIlIMBAHMUSI.
4, JI7s MOTy4eHHOTO TIPOIYKTA ONPEALSIAIOT XUMHUYECKUE U OPTaHOJICTITHICCKUE
MoKazaTeu.
O0paboTKa ONBITHBIX TAHHBIX U COCTABJIEHUE 0TYETA
ITo mpoBeaeHHBIM aHAIM3aM IOTOBOM MPOIYKIIUHU JEJA0T 3aKJIF0YEHUE O

COOTBETCTBHUH MPOAYKTA TPEOOBAHUSM CTaHAAPTA.

Tabnuna 14 — Pe3ynbraTel n3mMepeHuit

Nomm | Tex. mporiecc | Xap. mapamerp | Bpems npouecca | [Ipumeuanue
1 Harpes t=40°C T=5SMUH
U T.]I.

dopma OTYETHOCTH
1. HaszBanue paboTHI.

2. llens paboThI.



3. Cxema BeIpaOOTKHU HOTYpTAa.
4. Tabnuua peuenTypsl A MPOU3BOJACTBA HOTYpTa MOJIOYHO-PACTUTEIHHOTO
(cm. Tabm. 13).
5. Tabnuna c pesynbTaTaMd BBIPAOOTKH TOTOBOTO MPOAYKTA, PEKUMaMH
TEXHOJOTUYECKOTo Tporiecca (Tadu. 14).
6. AHanus pe3ynbTaroB.
7. 3akiroueHue.
KoHTpoJbHBbIE BOIPOCHI
1. IpuHuun knaccuuKauy KACIOMOJIOYHBIX TPOTYKTOB?
2. CocraB 3aKBacoK JJis HorypTa?
3. Pexumbl nactepusanuy nNpyu Npou3BOICTBE KUCIOMOJIOYHBIX HAITUTKOB?

4. CnocoObl NpOU3BOCTBA KUCIOMOJIOYHBIX HAMTUTKOB?



PABOTA Ne22
N3yyeHue TeXHOJI0TMHM MPOU3BOICTBA KHCJIOMOJIOYHBIX MPOAYKTOB
BBenenue

KucinomMonoynbie HAMUTKU — 3TO KUCJIOMOJIOYHBIE MPOAYKTHI JKUJIKOU WM
TOJTY>KHIKOW KOHCHCTCHIINH, BhIpabaThIBaeMble CKBAIIMBAHNEM MOJIOKA YUCTHIMU
KyJIbTypaMU KHCJIOMOJIOYHBIX OakTepuil ¢ goOaBieHreM WM 0e3 100aBiICHUS
JIPOXKEN M YKCYCHOKUCITBIX OakTepuil. K HUM oTHOCcsTCS Kedup, anumoduiiu,
arua0(GIIbHOE MOJIOKO, aIUA0(PUIBHO-TIPOKKEBOE MOJIOKO, KHUCIOMOJOYHBIE
HAMUTKU TOJ] Ha3BaHUSIMU, KYMBIC, HOrypT. B NpOTHBOMOJIOKHOCTh HAIMMTKAM
pasnuYHBIC BHUABI TMPOCTOKBAIIM JOJDKHBI HWMETh TPOYHBIA CTYCTOK U
HEHAPYIIEHHYI0 KOHCUCTEHIMIO. VX M03TOMYy OTHOCAT K KHCJIOMOJOYHBIM
MPOTYKTaM.

OCHOBHO# aCCOPTUMEHT KHCIIOMOJIOYHBIX HAITUTKOB U MPOTYKTOB TOBOJIEHO
pazHooOpaszeH. HanmoHanbHbIe KUCIOMOJOYHBIE HAMMUTKU U3 KOPOBHETO MOJIOKA,
MOJIOKa KOOBLIIBLET0, BEPOTIOKBETO U OYHBOIMHOTO U KUCIOMOJIOYHBIE HAMMUTKUA U3
00e3)KHPEHHOTO MOJIOKA, TTaXThl 1 MOJIOYHOW CHIBOPOTKH 3HAUYUTEIHHO JTOTIOTHSIOT
OCHOBHOMW aCCOPTUMEHT KHCJIOMOJIOYHBIX HAITUTKOB U TTPOJITYKTOB.

KucnomMonoynsie HAMUTKA W TPOIYKTHI BHIPAOATHIBAIOT KaK U3 IICIBHOTO
MOJIOKA, TaK U W3 MAJIOXUPHOTO M OOE3KUPEHHOTO, MaXThl U CHIBOPOTKH. OHH
UMEIOT CcelU(pUIECKUl BKYC (OT YHCTOrO KHUCIOMOJIOYHOTO, OCBEXKAIOIIETO, /10
JIETKOTO TIPUBKYCa IPOXIKEH, CBOMCTBEHHOTO JOOPOKAYECTBEHHOMY ITPOIYKTY, O€3
MOCTOPOHHUX TPUBKYCOB U 3alaxoB); CBOWCTBEHHYID MM KOHCHUCTEHIIUIO (OT
OJTHOPOTHOM, HAITOMUHAIOIIEH KHUIKYI0 CMETaHy 0 POBHOTO HEKHOTO CT'yCcTKa 0e3
3aMETHOTO BBIJICJICHUS CBIBOPOTKHM) M CBOMCTBEHHBIN MPOIYKTY IBET (OT MOJIOYHO-
0€e510T0 10 KPEeMOBOTO MK Oyporo OTTEHKA, paBHOMEPHOTO 10 BCEl Macce).

VY CI0BHO-KMCIIOMOJIOYHBIC TPOAYKTHI M HAMUTKA KIACCH(PHUIUPYIOT TIO
CJICTYIOITUM TTPU3HAKAM:

- CTI0CcO0y MPOMU3BOJICTBA: BHIPAOOTAHHBIC PE3EPBYaPHBIM M TEPMOCTATHBIM

CIIOCOOOM;



- KOHCHCTEHIIMM TOTOBOTO MPOJAYKTa: C HAapYLIEHHbIM M HEHApyLIEHHBbIM
CTYCTKOM;

- XUMHMYECKHUM IT0Ka3aTeIIsIM: )KUPHBIE, MAJIOKUPHBIE U HEXKUPHBIE; IPOTYKTHI
C TMOBBIIIEHHBIM COACPXKAHUEM CYXHUX 00€3KUPEHHBIX BEIECTB MOJIOKA; MPOAYKTHI
Cc 100aBJIEHUEM caxapa WM MJI0JI0OBO-ATOIHBIX CUPOIIOB; MIPOYKThI, 00OTallleHHbIE
BUTAMHUHAMU;

- ICXO/IHOMY CBIPBIO: TPOAYKTHI U3 KOPOBBETO, KOOBLIBETr0, OYHBOIMHOTO H
BEPOJIIOKBEr0 MOJIOKA; POTYKTHI U3 00€3)KUPEHHOIO MOJIOKA, TaXThl U CBIBOPOTKHU;

- BUJAM 3aKBAacKd, MPOAYKTHI, IPUTOTOBJIEHHBIE C HCIOJb30BAHUEM:
MHOTOKOMITOHEHTHBIX 3aKBaCOK; ME30(DHIIBHBIX MOJIOYHOKHCIIBIX CTPENTOKOKKOB;
TEPMO(DUIBHBIX MOJIOYHOKHUCIBIX OakTepuil, TepMO(QUIBHBIX U ME30(PHIbHBIX
MOJIOYHO-KHUCIIBIX OaKTepuid, auA0PUIbHON MAT0YKH.

K >KMpHBIM KHCIIOMOJIOYHBIM NPOAYKTaM W HAallUTKaM OTHOCAT T'OTOBBIE
MPOAYKTHI C MAaCCOBOM J0JieH sxupa 6; 4 u 3,2%, K MaJI0>KUPHBIM — COOTBETCTBEHHO
2,5; 1,5 u 1%; x HEeXKUPHBIM — MNPOAYKTHI U3 00€3KUPEHHOTO MOJIOKA, MaXThl U
CHIBOPOTKH; K HPOAYKTaM C TIOBBIIIEHHBIM COJEp)KaHueM Oenka — Keup
TaJUIMHCKUH, HOTypT, Kepup pycckuil, kepup ocoOslit U ap.

K mpoaykram ¢ BKYCOBBIMH HAIOJHUTEISIMH M BUTAMHUHU3UPOBAHHBIM
OTHOCSTCS alMA0QWIMH U alua0(pUIbHOE MOJIOKO XUPHBIE M ClIaJKue, HOrypT
JKUPHBIA CIAAKUNA W TUJIOJIOBO-SITOJHBIN, psSKEHKA YKpauHCKas ciaakas, KeQup
XKUPHBII ¢ BUTaMMHOM C, kepup (ppyKTOBBII, HAMUTKU 110 HA3BAHUSAM CJAJIKUE U C
MJI0/I0BO-SITOAHBIMU HATTOTHUTEIISIMHU.

OCHOBHBIM  ChIpbEM TIpH  BBIPAOOTKE KHUCIOMOJOYHBIX JAUETHUYECKUX
HAIIUTKOB U MPOAYKTOB SBJIAETCS MOJIOKO II€JIbHOE U 00€3KUPEHHOE MOJIOKO. Psi
KHCJIOMOJIOYHBIX MPOJIYKTOB MU3TOTOBJISIOT C UCIIOIB30BAHUEM MaXThl U MOJIOYHOMN
CBIBOPOTKH.

HekoTtopple HaluOHalbHbIE HANMMTKH IO HAa3BaHUSM BbIPaOATBHIBAIOT U3
OyHBOJIMHOrO M BEpOII0KbEro MoJioka. KyMbIC BbIpaOaThIBaIOT U3 00E3)KUPEHHOTO
KOPOBBETO MOJIOKAa M KOOBLIBEro MOJIOKa, HanmuToK "Jlamteakpy" — W3 CIMBOK U

MOJIOKaA. HpOI/ISBOI[CTBO KHCJIOMOJOYHEBIX TUCTUYCCKUX IMPOAYKTOB M HAIIMTKOB B



OCHOBHOM OTJIMYAETCS PEKUMAMHU TEIJIOBOM M MEXaHHYECKOW 00pabOTKH CHIPHS,
COCTaBOM M  KOJMYECTBOM  J00aBIIIEMOM  3aKBacKH, TEMIEpPATypod H
MPOJIOJKUTEIbHOCTHIO CKBAIITUBAHMSL.

IIpocmoxsawa — Hanbonee pacIpOCTPAHCHHBIA KHUCIOMOJIOYHBIN MPOIYKT,
MMEIOIINUN MPECHBIM BKYC U B OCHOBHOM HEHAPYILICHHBI POBHBINA HEKHBIN CTYCTOK.

[IpeanpusTiss MOJOYHOM MPOMBIIUIEHHOCTH BbIPAOATHIBAIOT IIUPOKHIA
aCCOPTUMEHT MPOCTOKBAIIIN: MPOCTOKBAIIa OOBIKHOBEHHAs, I0’KHASI IPOCTOKBAIIIA,
MEUYHUKOBCKasi MPOCTOKBAIla, BapeHell, auuaopuiabHas MpOCTOKBaIIa, PsHKEHKA,
HOTYPT.

MeUHUKOBCKYIO MPOCTOKBAITY — BhIPA0ATHIBAIOT U3 MOJIOKA CKBAIlIMBAaHUEM
YUCTBIMU KYJIBTYpaMHU MOJIOYHOKHCIBIX CTPENTOKOKKOB M OOJTrapCKON MaJOYKH.
JloOaBiieHne OOATApCKON MaJIOYKK OOYCIIOBIMBAET BBIPAKEHHBIN OCTPBIA BKYC U
HEXKHYIO0, HO IUIOTHYIO KOHCHUCTEHIIMIO TOTOBOIO MpoAyKTa. KucaoTHOCTH 3TOro
npoaykta Takke He3HauutenbHa (80 - 110°T). Monoko 3akBamiuBaOT B
pesepByapax. CKBalIMBaHUE MOJIOKA BeAyT npu temreparype 38 °C B TeueHue S5 —
64 1o kucnotHoctu 70 - 75 °T B cenuanbHBIX CTEKJITHHBIX OAHOYKAX U3 JKEITOTO
CTEKJIa, 3aTeM MPOAYKT OXJIaXKAAI0T B XOJIOIUIIbHBIX KaMepax.

Bapeney - BbIpabaThIBalOT M3 CTEPUIIM30BAHHOTO WJIM TOIUICHOTO MOJIOKA
CKBAallMBAHUEM UHUCTBIMH KYJIbTypaMU MOJIOYHOKUCIIBIX CTPENTOKOKKOB C
n00aBJIeHUEM WIH 0e3 n00aBIICHUS MOJIOYHOKHUCIIOU MaJOYKH.
BricokoTemneparypHasi 00paboTka MPUAAET MNPOAYKTY CHEHU(PUISCKUNA BKYC
TOIJICHOTO MOJIOKA U KpPEeMOBBIM ¢ OypoBaTbiIM OTTEHKOM I[BeT. MOJIOKO
CTEPUJIM3YIOT B aBTOKIaBax Ipu temneparype 120°C ¢ Bbiaepkkoi B Teuenue 15 -
20 MUHYT WM HarpeBaroT 10 Temneparypbl 95°C U BBIIEPKUBAIOT MPU ITOU
TeMIiepaType He MeHee 3 4. MOoJIoKO 3aKBallMBalOT B pe3epByapax, pa3jivuBaroT B
OyTBUIKHM U cKBaImmBaioT rpu temmeparype 40 - 45°C no kucnornoctu 80 - 100°T,
MOCJIE Yero OBICTPO OXJIAXKIAIOT A0 Temneparypsl 6 - 8°C. KucioTHOCTh TOTOBOTO
npoaykra 80 - 110°T, B HEM JI0ITyCKaeTCsl HAaTu4rMe KOPUIHEBBIX MOJIOYHBIX MEHOK.

Ayuoogunvnyro npocmokseauly — BbIpabaTHIBAIOT U3 MOJIOKA CKBAIIUBAHUEM

YUCTBIMHU KYJIbTypaMH MOJIOYHOKHUCIIBIX CTPEITOKOKKOB H aI_II/I,ZIO(I)I/IHLHOﬁ



nanoyku. [lpucyrctBue anuaopuiabHOM ManOYKW OOYCIOBIUBAET HEKOTOPYIO
TATYYECTh MPOCTOKBAIIN U HECKOJIBKO MEHBIIIYIO KUCIOTHOCTb.

[Tactepu3oBaHHOE, OXJIAXKJIECHHOE W 3aKBAIIEHHOE MOJIOKO, PA3JIUTOE B
CTEKJISIHHbIE 0aHOYKH, CKBAIIMBAIOT npu Temieparype 40 - 42°C 10 KUCIOTHOCTH
100°T. Ilocne oOpa3zoBaHus CrycTKa aruao(pUIbLHYI0 IPOCTOKBAIIY OBICTPO
OXJIAXKIAIOT B XOJIOAWIBHBIX Kamepax no temmeparypel 6 - 8°C. KucCIOTHOCTB
TOTOBOI'O MPOJIyKTa JOJkHA, cocTaBisaTh 100 - 110°T.

Psowcenka — mpexactaBisieT co0oOil MPOCTOKBAIy, BbIpaOATHIBAEMYIO U3
HOPMAJIM30BAHHOTO MOJIOKA, MOJBEPIHYTOTO0 TOMOTE€HU3AINH, acTepU3allui Mpu
TeMrneparype He Huke 95°C, BeIIEpKKE IIPHU 3TOM TEMIIEpATypeE B TeUeHue 3 -4 9 u
3aT€M CKBAllEHHOTO YHUCTBIMU KyJIbTYpaMH MOJIOYHOKHMCIIOTO CTPENTOKOKKa. B
IIPOIIECCE BBIAEPKKU MOJIOKa Ipu Temmeparype 95°C mpoucxomuT 4YacTHYHOE
WCIIAPEHHE BJIArv, YTO BBI3bIBAECT YBEIMUYCHUE KOHILICHTPAIIMU COCTABHBIX YACTEH.
[ToaromMy mpu HOpMalM3alMU OOECIEUMBAIOT CMECh, conaepxkairyo 3,9 u 5,8%
xupa. PsokeHKy BpIpaOaThIBalOT TEPMOCTATHBIM M PE3EPBYapHBIM CIOCOOaMMU.

MonouHyto cMech oxJaxaarT 10 temnepatypsl 40 - 45°C u 3akBalIMBalOT
3aKBACKOM Ha TEpMO(HIIBHBIX pacax CTPENTOKOKKAa. BKyc roToBoro mpoaykTa
JOJDKEH OBITh  YUCTBIM, KHCJIOMOJIOYHBIM, C BBIP@KEHHBIM IPUBKYCOM
NaCTEepU30BaHHOTO MOJIOKA; CTYCTOK IUIOTHBIM, I[BET KPEMOBBIH C OypoBaThIM
OTTEHKOM, KucioTHocTh 70 - 110 °T.

eab padoThl

N3yyeHne TEXHOJOTMM  KUCIOMOJIOYHBIX MPOAYKTOB Ha IpUMEpE

MIPOU3BOJICTBA PSYKEHKH, BApPEHIIA, MEYUHUKOBCKOM MPOCTOKBALIIY.

3amauu padoThbI
O3HAaKOMUTBCS C TEXHOJIOTUEN MPOU3BOJICTBA KUCIOMOJIOYHBIX TPOTYKTOB.
[Ipon3BOACTBO PSIKEHKHU.

[Ipon3BoaCTBO BapeHIa.

> w0 e

[Tpon3BOACTBO MEYHUKOBCKOM ITPOCTOKBAIIIH.
Onucanmne IKCNEPUMEHTAIBHON YCTAHOBKH

Cwmotpu nabopatopHyto padoty Ne9.



MeToauka BbINOJTHEHUS PA0OTHI

- ONpPEACIUTh WHTEHCUBHOCTH CKBAIIMBAHUSI MOJIOKA MOJIOYHOKHUCIBIMHU
OaKTepHUsIMU TIPU MPOU3BOJICTBE PSHKEHKHU, BAPEHIA, MEUHUKOBCKON MIPOCTOKBAIIIH.

- IPOBECTH OLIEHKY KaueCTBAa CKBAILIEHHOTO MIPOIYKTA.

KucnorHocts onpenensitor TUTPOBAHUEM, BBIICICHUE CBIBOPOTKH —
ueHtpudyrupoBanueM. CrycTok  KHCIOMOJOYHOTO TMPOAYKTa  THIATEJIbHO
NEPEMEIINBAIOT 10 OJJHOPOIHOTO COCTOSIHUSA, Pa3APOOICHHBIN CTYCTOK 3aJMBAIOT B
3 nenTpudyxubie npooupku Ha 10 M 10 MeTKu. [Ipodupku yctanapimuBaroT Ha 10
MUHYT B BOJIsIHY10 OaHto npu Temieparype 30 - 35°C, nmocine yero ueHTpugyrupyror
B TeueHUU 10 MUHYT. OTCUNATHIBAIOT KOJIWYECTBO BBIJICIIUBIICHCS CHIBOPOTKH.

Mosoko 1enbHOe 1 00€3)KUPEHHOE 3JIUTh B EMKOCTh, HATPETh MOJIOKO A0 80
- 85°C, Be1aepxkats S - 10 MUHYT, a 3aT€M OXJIAIUTH 10 TEMIIEPATYPhI CKBAILIMBAHUSA,
KOTOPYIO YCTaHaBJIMBAIOT, 4 3aBUCMMOCTH OT BUJA 3aKBacku. BHecTH 3akBacky B
KoimuecTBe S - 7%. Uepes kaxaplii yac 0TOMpATh MpoOy CKBAITUBAEMOI0 MOJIOKA U
ONPENENUTh KUCAOTHOCTH B °T. Pe3ynbpTarhl aHanu30B 3aHecTy B Ta0uI. 15.

Tabnuua 15 — Pe3yabTaThl U3MEpEeHHI

Bun Hapacrtanne kucnornoctu, °T
MPOJIyKTa 0y 14 24 3y 44
IIpocTokBaia
Psxenka
U T.]I.

O0paboTKa ONBITHBIX TAHHBIX U COCTABJIEHUE 0TYETA

B KOHOC CKBAalllMBAHHA OIIPCACIIAIOT OPraHOJCIITHYCCKHUEC II0KA3aTClu,
KHCJIOTHOCTD, BBIACIICHHUC CBIBOPOTKH OT CTYCTKA, PE3YyJIbTATEI 3allMCBIBAIOT B Ta01.
16.

Tabnuua 16 — Pe3ynabTaThl H3MEpEHHI

KucnoTHOCTS, Brinenenune
Bun npoaykra o Bxkyc u 3amax Koncucrenmus
T CBIBOPOTKH, MJI
[Ipocroksama
PsokeHka

U T.AO.




CkBalIeHHBIN MPOAYKT MPOBEPSIOT Ha OaKTEpUATbHYIO YHCTOTY, MPOBOMS

MUKPOCKOIIMPOBAHNUEC OKPAIICHHBIX ITPCIIAPATOB.

> W e

dopMa 0TYETHOCTH

HazBanue paOoThl.
[{ens paboTHI.
CocTaBUTh  CXeMy  TEXHOJOTMYECKHMX  MPOILIECCOB  IPOU3BOJCTBA
KHCIIOMOJIOYHBIX MPOJYKTOB TEPMOCTATHBIM U PE3EPBYAPHBIM CIIOCOOOM C
yKa3aHUEM PEKHUMOB.
3anoHUTh TAOJIHIIBI.
[TocTpouTs Tpaduiky HapacTaHUS KUCIOTHOCTH MIPH CKBAIIIMBAHHH.
Cnenath BBIBOJIBI O CIIOCOOHOCTH CIYCTKOB, CKBAIICHHBIX Pa3HBIMU
KyJIbTypaMH, BBIACIATH CBIBOPOTKY.

KoHTpobHbIE BONPOCHI
[TpunHiun kinaccudukanuu KUCIOMOJIIOYHBIX MPOAYKTOB.
Crioco0bI IPOM3BOICTBA KUCIIOMOJIOYHBIX HAITUTKOB.
PexxuMbl macTepusaiuu npu Npon3BOCTBE KUCIOMOJIOYHBIX MPOIYKTOB.
CocTtaBbl  3aKBacOK [JIi  PSDKCHKHM, MEYHHUKOBCKOW  TPOCTOKBAIIIH,

anua0(GUILHON MTPOCTOKBAIIIN, BapeHIIa.



PABOTA Ne23
IHoaroroBka u oTBepKACHUE CMECH MOPOKEHOT 0
BBenenue

MopokeHoe TpeacTaBiasieT CcoO0OH  CclIagkuil MPOAYKT, IOJTydaeMbId
3aMOpaXUBAaHUEM KHUIKON CMECH, COCTOSIIIEN M3 MOJIOKA, MOJIOYHBIX IPOIYKTOB,
apOMaTUYECKUX  BEIIECTB, SAMYHBIX MPOAYKTOB M  CTAaOMIIM3aTOPOB  C
OJIHOBPEMEHHBIM B30MBAHHEM B 3TY CMECh BO3/lyXa.

MopoxeHHOe pa3lensioT Ha 3aKaJeHHOE, MATKOE M JoMallHee. MArkum
Ha3bIBAlOT  MOPOKEHHOE, KOTOpPO€  M3rOTaBIMBAIOT HA  NPEANPUATHUAX
OOIlIECTBEHHOTO MUTaHUS W YNOTPEONSAIOT Ccpa3y ke IMOocie Bbixona u3 (pusepa
(temneparypoit -5 £ -7°C). OHo conepxkutT 45 - 55% BBIMOPOKEHHOU BJIATH U TIO
KOHCHUCTEHIIUH U BHEITHEMY BU]ly HAIIOMUHAET KPEM.

3akaJe€HHOE MOPOXKEHHOE — 3TO MOPOKEHHOE HW3TOTOBIISIEMOE B
MIPOU3BOJICTBEHHBIX YCJIOBHUSX, KOTOpOE MOCIEe BhIXOAa U3 (ppu3epa 3aMOPOIKEHO
(3akaneno) no Hu3kux temmepatyp (-18°C u Huxe). B TakoM Bujie €ro COXpaHsioT
JI0 peanu3alyy. 3aKaleHHOE MOPOXXEHHOE OTIMYAETCs] BBICOKOM TBEpAOCThI0. OHO
conepKut 75-85% BBIMOPOKEHHOM BIIary.

TexHonornyeckas cxema MPOU3BOJCTBA MSITKOTO MOPOXEHOTO BKIIIOYAET
CJIEAYIOIINE ONEpAIu: MOArOTOBKA U CMEIMBAHUE CHIPhS, MMACTEpU3aALINs CMECH,
buIbTpOBaHKE, TOMOTCHM3AIUs, OXJAKICHWE, HOPMAIM3allus, BBIIEPKKA H
XpaHeHHe cMmecH, (pusupoBaHue cmecH, @acoBka. Msrkoe MOpPOKEHHOE
HEO0O0XO0MMO cpa3y MocIie MPUTOTOBICHHS YIOTPEOUTb.

Coippe UIsI TPOM3BOJACTBA MSTKOTO MOPOKEHOTO: MOJIOKO, CIIHMBKH,
CTYILIEHHOE U CYXO€ MOJIOKO (LeJbHOE U O0E€3KUPEHHOE), caxap, pa3jHyHbIe
CTaOMIIM3aTOPBI U APOMATH3ATOPHI.

B36utocts (S, %) MOPOKEHHOTO ONPEEIIOT o hopmyJie:

S =¥Ve q00 (48)

Ve
rine V. — 00beM UCXOTHOTO CMECH, II;

Vy — 00b€M MOPOKEHOTO, J1.



MopoxeHoe ¢  HEIOCTaTOYHOM  (HW3KOWM)  B30UTOCTBIO  TSDKETIOE,
XapaKkTepUu3yeTcs JIEICHUCTON CTPYKTYPOil, OU4EHb CUIIBHO OXJIAXAAEeT MOJIOCTh PTa,
ObicTpo TaeT. Hepenko B TaKOM MOPOKEHOM OTMEUAeTCs IMEPECHIIIEHHBIN BKYC.
[TpoyKT ¢ HW3NHIIHE BHICOKOW M30UTOCTHIO MMEET HEIOCTATOYHO BBIPAKCHHBIN
BKyC, B IIpOIlECCE XpaHEHUs HEPEeAKO TMpuodperaeT MNOpPOK '"CHEXUCTOCTH"
(0COOEHHO TIJI0/I0BO-ATOTHOE).

B36uTocTh  MOpPOXKEHOTO, TOJYYEHHOTO METOJOM  MEPUOIUIECKOTO
bpuzepoBaHusi, COCTABISIET HE MEHEE B % - MOJIOUHOE - 80; CIIMBOYHOE, MIIOMOUD -
60; mromoBo-srogHoe - 40.

B30uTocTh MOpOXKEHOro, TOJYYEHHOIO0 Ha (puzepax HENPEpPbIBHOIO
JeWCTBUS, JOJDKHA ObITh B npesenax ot 60 po 120%.

eab padoTsl
N3ydeHne TeXHOJIOrMU IPOU3BOICTBA MOPOKEHHOTO.
3amaum padoThbI
1. O3HaKOMUTBCS C TEXHOJOTHUEH MPOU3BOACTBA MOPOKEHHOTO.
2. TemrmepaTypHbIE peKUMBI IPU BHIPAOOTKE MOPOKEHHOTO.
3. M3roroBieHNE MATKOTO MOPOKCHHOTO.
Onucanne IKCNEPUMEHTAIbHON YCTAHOBKH

CmoTtpu paboty Ne 9.

MeToauka BbINOJHEHUS Pad0ThI
® COCTaBUTbh CMECH IO PELENTYPE;
e BBIPabOTATH MOPOKEHOE C PA3HBIMU KOHIIEHTPAITUSIMU CTA0MIN3ATOPA;
® OIpEJCIUTh COCTaB U (PUBUKO-XUMUYECKHUE MOKA3ATEIIN MOPOKEHOTO.

OnpenenuTh XUMHUYECKHNA COCTaB, W KA4eCTBO KOMIIOHEHTOB  JjIst
COCTAaBJICHHUSI CMECHU 3aJIaHHOTO BHUJA, MATKOTO MoOpoxeHoro. PaccuntaTh
peuenTypy g COCTaBlIeHUs 3-4 J1 TOTOBOM CMECH.

Mo104YHBIMH KOMITIOHEHTAMH B JJAHHOM CJTy4ae MOTYT CJIYKHUTh:

® MOJIOKO KOPOBBE LIEJIbHOE U CIIUBKU;
® MacJO KOPOBbE HECOJICHOE;

® MOJIOKO OECJIBHOC CTYHICHHOC C CaxXapOoM;



® MOJIOKO KOPOBBE CyX0€ 00€3:KUPEHHOE U IENbHOE.

B mpou3BOACTBE MOpPOXKEHOTO pEUenTypy [JIsl COCTaBIEHHUS CMECH
PaCCUUTHIBAIOT alre0pandyeckuM METOJIOM, UCXOsl U3 COCTaBa ChIPbSi U TOTOBOIO
npoaykTa. Pa3penaercs 3aMeHATh OJJUH BUJl MOJIOYHOTO CHIPbS IPYTUM, COXPAHSIS
B MOPOYKEHOM pacyeTHOE COAEpPKaHUE KHUPA, caxapa U oOIIee KOJIMYECTBO CyXUX
BEII[ECTB COTJIACHO MPUHSTON perenType.

JUist pacyeta penenTypbl COCTaBISIOT KOJWYECTBO YPAaBHEHUH MO YHUCITY
BUJIOB CBIPbS.

IlepBoe ypaBHEHHE COCTABIISIFOT IO Macce rOTOBOrO MPOAYKTA U CBIPBS, a

OCTaJIbHBIE YPaBHEHHUS - IO 0aJaHCy COCTABHBIX YaCTEH.

ITycts mj, My, M3, ..., My — Macca NEPBOro, BTOPOro, TPETHETO ... N BUIOB
CBIPbSI, KT;

K, Kz, Ks, ..., XKy, — maccoBag A0Jis KUpa B COOTBETCTBYIOIIUX BHIAX
CBIpBS, Y%0;

01, Oz, Os,...,0n — MaccoBasi J0JisI CyXOro OOE3KMPEHHOr0 OCTaTKa B
COOTBETCTBYIOIIMX BUAAX ChIPbA, Y0;
Ken, Ocw — COOTBETCTBEHHO MACCOBAas JOJISl )KUPA U CYXOTO 00€3KUPEHHOTO
OCTaTKa B CMECH.
OnpenensioT Maccy HEMOJOYHBIX BHJIOB ChIpbS mHC (caxapa u
CTAOMIN3AaTOPOB) M BEIYUTAIOT €€ U3 00IIEer0 KOJIUYECTBA 3aJaHHON CMECH.
Jlanee coCTaBIISIOT IEPBOE YPABHEHHUE MO KOJUYECTBY MOJIOYHOTO CHIPbSI:
M+ My + Mz +...+My = Mey - Mye (49)
BTOPOE YpaBHEHUE TI0 KUPY:
my - K +my- 2K, + mg K3 +...+mp XK = me,, - Ko (50)
TpeTbe ypaBHeHne no COMO:
M1-O1 +My-Os + M3-Oz+...+M;-Op= M¢y Oc (51)
Pemrarot ypaBHEeHUSI COBMECTHO U ONPEIECTAIOT KOJIMYECTBO MOJIOYHBIX BUJIOB

ChIpbA M1, M2, M3,..., My



[Ipu HamMYMK B COCTAaBE CHIPHS CTYIIEHHOTO MOJIOKA C CaXapOM COCTAaBIISIOT
ypaBHEHHUE 1o Oasiancy caxapa B cMecH. COCTaBISIOT TaOIMITy Ha 33IaHHYIO Maccy
MSATKOTO MOPOKeHoro (Tadi. 17).

Tabnuna 17 — Pe3ynbraTel u3mMepeHuit

KommonenTsl | Macca, Macca, kr
CBIPBSI KT Kupa | COMO | Caxapa | Bcero cyxux BemiecTB
MouJioko
CnuBku
u JIp.
Hroro

ChIpbe NepeMenBaOT B EMKOCTH B CIEAYIOIIEM MOPSIAKE:

® CHayaJjia BBOAAT KUAKUE MPOIYKTHI: MOJIOKO, CIIMBKU, BOJTY;

e 100aBIIAIOT CTrYLIEHHbIE MOJIOYHBbIE MPOAYKTHI: CTYLIIEHHOE LENbHOE,
00€3:KUPEHHOE U JIP.;

® BHOCAT CyXU€ TMPOAYKTHI: CyXHU€ MOJIOYHBIE TPOAYKTHI, caxap,

CTAaOMIN3ATOPHI U JIP.

Cripbe cMmemmBaroT mpu remneparype 35 - 45 °C aiig noctkenust Haubosee
MOJIHOTO U OBICTPOTO PACTBOPEHHUSI.

BanwinH (KOJMYECTBO  yKa3bIBAaeT MPENOJaBaTeiib) PpacTBOPSIOT B
HEOOJIBIIIOM KOJIMYECTBE MPUTOTOBIEHHON cMecu. [Ipu wucmonap30BaHUM CyXOM
CMECH €€ BOCCTAHAaBIIMBAIOT ITyTEM PACTBOPEHHUS B BOJE C TEMIIEPATYpPOIl HE BhIIIIE
25°C u3 pacuera 1,70 xr Boasl Ha 1 xr cyxoi cMecu wiun 0,370 Kr cyxoi cMecH s
MPUTOTOBJICHUS | KT MOPOXKEHOTO.

Cyxylo cMech pacTBOpAIOT cleAyromuM obOpazoM. B mocyny Hamuth
OTMEPEHHOE KOJIMYECTBO BOJIbI, BBICHINATH CYXYIO CMECH, aTh MOCTOSATH 2 - 3 MUH,
3aTeM MEePUOIUYECKH MepeMemuBarh 15 - 20 MUHYT 10 MOJHOTO PAcTBOPEHUS
MOPOIIIKA.

PactBop cTabuimsaTopa rOTOBAT 3apaHee ¢ COOTBETCTBYIOIIEH MOATOTOBKOM

H OIIPCACIICHHBIMHU PCXKUMaMH BBCACHHUA B CMCCh MOPOXKCHOTO.



XKenatun nmpeaBapUTENbHO BBLICPKUBAIOT B XOJOAHOU BojAe B TeueHue 30
MUHYT 3aTeM HarpeBatoT 10 60°C mys 6omee 3 PeKTUBHOTO paCTBOPEHUS U BHOCST
B CMeECh ITpu nacrepusanuu B Buae 10% - ro pactsopa.

Arap noasepraroT Ha0yXaHHI0, HarpeBaroT ¢ BoJoi B mponopuuu 1:10 go 80
- 85 °C u BBOZAT B cMech npu Temmneparype 60 - 65°C.

Mertunnemnono3y BHOcAT B Bujie 1% - ro pactBopa Ha Boje Wind MoJioke. B
MOCJEAHEM CIydae 3alldBalOT TOpSYMM  MOJIOKOM, HarpeBaioT g0 85°C,
BBIJICP’KMBAIOT 5 MUHYT, 3aTeM OXJaxaawT 10 5-6°C u puibtpytot. [lacTepusytor
1 OXJIQXKJAIOT IIPU HEMPEPHIBHOM MEPEMEITUBAHUH.

Boja nim MOJ0KO JUisl TPUTOTOBJIEHUS PACTBOPA CTAOMIIN3AaTOPOB BXOJIUT B
o011ee KOJIMYeCTBO, IPETyCMOTPEHHOE PELENTYPOl.

[Ipu mpou3BOACTBE MOPOKEHOTO MPUMEHSAIOTCS CIEAYIOIIHE KOJIUYeCcTBa
cTabunmzaTopos B %o:

- xkenatud 0,5;

- arap 0,3;

- MyKa niieHuyHas 2,0;

- MeTueuono3a 0,2.

Cmech MATKOTr0 MOpPOXKEHOTO nactepusyroT npu 72°C B TeueHue 15 MHUHYT,
TOMOT€HU3UPYIOT WM 00pabaThIBaIOT B AMYJIbCOPE (MPU HATUYUU TOMOTEHHU3ATOpa
WM 3MYJIbCOPA) U OXJIAKIAIOT 10 Temreparypsl He Boiie 7°C.

[Ipu ucnonb30BaHUM KeJTaTHHA CMECH BBIICPKUBAIOT MPU TeMmIeparype 5 -
6°C B TeueHue 2-3 4yacoB, 3aTeM OT(PHIBTPOBHIBAIOT uepe3 2 ciiosg mapiu. [anee
NPOBOJAT Tpoliecc (Ppu3epoBaHHe Ha (pu3epe MNEePUOAUUYECKOro JACUCTBUS.
["'oTOBYIO CMECH B clly4yae €€ HeUCNOJIb30BaHUs XpaHUTh npu temneparype 4°C.

B36uTocTh MOPOKEHOTO OMPENETSIOT IO U3BMEHEHHUIO MACChl OJHOTO U TOTO
&Ke 00beMa CMECH U MOPOXKEHOTO.

O0paboTKa ONBITHBIX TAHHBIX U COCTABJIEHUE 0TYETA

[Tpu odopmiiennn paboThl HEOOXOJUMO COCTABUTH CXEMY TEXHOJIOTHYECKOTO

mpoiiecca MPOu3BOCTBA MATKOTO MOPOXKEHOTO (Tab. 18) v BHIMOTHUTH PACUYETHI.

3amoaauTs Tao. 19.



Tabmuia 18 — Cxema TeXHOJIOTHYECKOTO IpoIiecca

Ne .t Tex. npouecc | Ilapametp Bpewms IIpumeuanue
npouecca

1 Harpes t=40 °C ™= 5 MUH

U T.JI.

Ta6nuna 19 — Pe3ynbraThl U3MepeHuUit

Bun
MOPOKEHHOTO | U €ro | xupa CB %

Crabunmuzarop | MaccoBas nons, % | B3dutocts, | Xapakrep

KOJIMYCCTBO

A A

dopma OTUETHOCTHU
HazBanue paboThl.
[lenb paboOTHI.
CocTaBUTh TEXHOJOTHYECKYIO CXEMY MPOU3BOACTBA MITKOTO MOPOKEHHOTO
C YKa3aHUEM PEKHUMOB.
3a1oJIHATE TaOIUIIEL.
CnenaTh BBIBOJIBI IO B3OMTOCTH U XapaKTepy KOHCUCTEHITUY.
KoHTpoJbHBIE BONIPOCHI
Buibl 1 acCCOPTUMEHT MOPOKEHOTO.
Mertonbl pacuera perentyp.
Ha3nadueHue KOMIIOHEHTOB CMECH.
B uem 3akmrogaetcs nporiecc hpuzepoBaHus?
OT yero 3aBUCST BEJIMUYMHA B3OMTOCTH U OOBEMHAs JIOJIS BO3AyXa B MSATKOM

MOPOKEHOM?



PABOTA Ne24
N3yyeHue npoueccoB HAarpeBa U OXJIAXKIACHUS NMUIIEBBIX MPOAYKTOB
BBenenue

Ha npennpusaTusx NUIIEBOM NPOMBIIUIEHHOCTH OJHMM U3 HauOosee
pacnpoCTpaHEHHBIX IPOLECCOB SBIIAECTCA TEIIOBask 00padOTKa MPOAYKTOB.

B 3aBucHMOCTH OT XapakTepa U LEeIH TEXHOJIOTHYECKOTO Mpoliecca TEIIoBast
00pa0oTKa CBsi3aHA C HArPEBAaHHEM WM OXJAXKICHHEM, a TaKXe MOAJep:KaHHe
TEMIEPATYPbI IPOYKTA HA ONPEIEIICHHOM YPOBHE.

[InmesBble KUIKOCTH C LEJbI0 HX MacTepU3aluy WIA CTEPHIN3ALUU
HEO0OXOIMMO HarpeThb J0 BBICOKOM Temneparypsl (cMm. JIP2), 3aTeM 3TH KUIKOCTH
OXJIAKIAIOT 10 CPAaBHUTENBHO HU3KOM TemnepaTypsl (00bruHO oT 0 10 +5°C).

[Ipu HarpeBe K MPOAYKTY TMOABOAMUTCS TEIUIO, a NPH OXJAXKICHHUH
COOTBETCTBEHHO HEOOXOAMMO OTBECTHU TEILIO.

KonuuectBo temnotsl (k) onpenensercs no popmyie

Q=G-c, (ts — L), (52)

rae G — Macca npoayKTa, Kr;

C, — yaenpHas TEIUIOEMKOCTh IMPOAYKTAa MPU CPEAHEH TeMIleparype,
Jx/(xr-K) [11];

t., t« — HavanpHas M KOHEYHas TEMIIepaTypa MPOAYKTa COOTBETCTBEHHO,
°C.

HeoOxonumMo oTMeTHTh, 4TO (POPMYJION MOKHO BOCIIOJIB30BAThCS TOJIKO B
TEX CIIy4asiX, KOr/ia MPOAYKT Ha MEHSET CBOETO arperaTHOro COCTOSIHHMS.

[Ipouieccol ¢ u3MeHeHHeM (a30BOr0 COCTOSIHUS O0JIee CII0KHbBIE.

Tax, Hanmpumep, mpH 3aMOpPaKMBAaHUU HEOOXOIUMO YUYUTHIBaTH (Hha3oBOE
NpeBpallleHUe BOJIbl, HAXOAIIEHCS B MPOAYKTE, B JIE/.

[Ipu 00paboTke NPOAYKTOB B MHUILIEBOH MPOMBIIUIEHHOCTH pa3aeiabHO
IIPOBOJUTH MPOLIECCHI HATPEBA U OXJIAXKICHHSI DKOHOMUYECKH HEBBITOAHO. [ToaTOMy
OYEHb YacTO MCHOJIB3YIOT IMpolecc pekynepanuu. Eciau ropsuyio >KUAKOCTb
HAIpPaBUTh BO BHYTPEHHIOIO MOJOCTh TOBEPXHOCTHOTO TEMIOOOMEHHOTO anmnapara,

a XOJOJHYIO IIOA4BATH B Me}KTPY6HOC MMPOCTPAHCTBO, TO TOpAYad KXHUAKOCTH



OXJIaJIUTCS, @ XOJIOHAs HarPeeTcs, B pe3ybTare OyAyT COKOHOMJICHBI TEII0Ta TS
HarpeBa M XOJIOJ JJIs OXJIAXACHUS 3TUX *kuakoctei. [Iponecc oOpaTHoil nepenaun
TEIUIOTHI OT YK€ HarpeTou ropsyeil cpeapl K cpejie, NOoCTyNarollel Ha oJA0rpeB, ¢
LEIbI0 YTWIW3ALUU TEIUIOTHl TOpsiueid cpeibl, B TEXHUKE MPUHATO Ha3bIBaTh
peKkynepanuei TemIoThl.

XO0JIOAHBIN MPONYKT, MPOXOJs Yepe3 peKynepaTop, OyneT HarpeBaThCsl OT
TEMIIEpaTypbl W [0 TEeMIlepaTypbl pekynepanuud Tp, HECKOIbKO MEHbIIEH
TEMIIEPATYPbI

KonuyecTBO TEIIOTHI, HMCMIOIB3YEMON B PpEKYIEpaTope, HAXOAMUTCS U3
ypaBHEHUS

Qp = G-cp (1p - ti) (53)

OddexkTuBHOCTH PabOTHI peKymnepaTopa XapakTepusyercs KodhpuimeHTom
peKynepanuu, KOTOpbId MpencTaBIsieT cO0OW OTHOLIEHHE KOJMYECTBAa TEIIOTHI,
UCIIOJIb30BaHHOW B pEKyIepaTrope, K KOJMWYECTBY TEIUIOThI, HEOOXOIUMOM st
HarpeBaHus NPOAYKTa OT €ro Ha4aJbHOW TEeMIIepaTyphl 10 KOHEUHOU (Hampumep,

TEeMITepaTyphl MacTepU3aIUU WIH CTEPUITH3AIINN ).

Q ety
eab padoThl

3akperjieHue TEOPETUUECKUX 3HAaHUW MO TpoleccaM TEepMHUYECKON

00pabOTKH MPOIYKTOB.
3amauu padoThbI

1. O3HakoMUTbCA C BO3MOXXHBIMH PEXKUMaAMU TEPMUYECKOH 00pabOTKH
MPOTYKTOB.

2. OnpeneneHne KOJIMYECTBA Terjia HE0OX0IMMOTO ISl HarpeBa MPOyKTa.

3. OmnpenelieHHEe KOJIWYECTBA TeIUIa HEOOXOAUMOTO IS  OXJIKJICHHS
MPOAYKTAa.

Onucanue IKCNEPUMEHTAIbHOU YCTAHOBKU
Cwmotpu nabopatopHyto paboty Ne 9.

MeToauka BbINOJHEHUS Pad0ThI



3amuth BOAy (WM TPOAYKT, HAIpUMEp, MOJOKO) M0 YKa3aHHIO

npernogaBaTcirsl IPOBECTHU HAI'PEB, a4 3aTCM OXJIAKACHHUC.

[To dhopmyse onpenenuTh KOJIMUECTBO TEIJIOTHI, TpeOyemMoe Il HarpeBa u

pacxo X0I0/a T OXJIAXKACHUS, 3HaYCHUs 3aHeCTH B Ta0. 20.

O0padoTKAa ONBITHBIX TAHHBIX U COCTABJICHHUE 0TYETA

PesynbraThl n3MepeHuit U pacueToB BHOCUM B Taou1. 20.

Tab6muma 20 - [TpoTokoa pe3yabTaToB M3MEPEHUN U BEIYHCICHUN

Ne m.im G, kr ty, °C te, °C Cp, Ix/(xr'K) | Q, Bt

Harpes

OxitaxxJaeHue

o ok~ w D P

dopma OTYETHOCTHU

HazBanue paboThl.
[{enb paGOTHI.
Pexxumbl HarpeBa v OXJIaxaCHUS.
Tabnuua ¢ pe3yabTaraMu TeII0Boi 00padotku (Tad:. 20).
AHaln3 pe3ynbTaToB.
3aKIIFOUECHHE.

KoHTpoJibHBIE BONIPOCHI
Urto takoe HarpeB? Kak MOXHO HarpeTh NpOIyKT?
UYro Takoe oxnaxaenue? Kak MOXHO 0XJIaAUTh NMPOIYKT?
Uto Takoe mpomecc pekyneparuu? Kak omnpeaenuts 3()PeKTUBHOCTD
npolecca pexynepanuu?
B kakux nensix npuMeHsI0T MPOIECC peKynepanun’?
Kak onpenenuts KoJiMuecTBa Terjia HEOOXOUMOTO JJis HarpeBa?
Kak onpeaenuts pacxoz xoJjioga HEOOXOAUMOTO JJIsl MPOBEIEHUS IIpoLiecca

oxJIaXXaeHus”?



PABOTA Ne25
3amopakuBaHNe NUIIEBBIX MPOAYKTOB
BBenenue

3aMOpakKMBaHUE — OTO TPOILECC XOJIOJUIBHOW OOpabOTKH MHUILEBBIX
MPOJYKTOB, B PE3yJIbTaTe KOTOPOU cojiepKalasicsi B MPOIyKTax KarelbHO-KUIKas
BJIara MoJHOCTHIO WJIM YaCTUYHO MpEBpaIiaeTcs B JIe/I.

BcenenctBue 00€3BOKMBAHWS W BO3JACHCTBUS HU3KHAX — TEMIIEpATyp,
NPENSATCTBYIONIUX — KU3HEACITENIBHOCT ~ MUKPOOPTraHU3MOB,  3aMOPOKCHHbBIE
MIPOYKTHI MMPHUOOpETaroT 00JIee BEICOKYIO CTOMKOCTH IMPY XPaHEHUHU TI0 CPABHEHHIO
C OXJIQKJICHHBIMHU TIPOTyKTaAMHU.

OCHOBHOI TPUYMHON TOBBIMIEHUS CTOMKOCTH K TOpYE 3aMOPOKEHHBIX
MPOIYKTOB SIBJSETCS 3aMEp3aHWe BOABI, a HE COOCTBEHHO ITOHMKCHUE
TEMIIepaTyphbl, KOTOPOE HMEET BTOPOCTENIEHHOE 3HAYCHHUE, XOTS MPAKTUUYECKU
JEUCTBUE ITUX JBYX (DAaKTOPOB HEPA3JAETUMO. ITO OOBICHAETCS TEM, YTO KaIleJIbHO-
KUJKas Bjara, B KOTOPOW PACTBOPEHbI MHOTHE OpPTraHWYECKHE M MUHEpaIbHBIC
BEII[ECTBA, MPEACTABIISICT OJNArONPUATHYIO Cpeay JUisi OMOXUMUYECKUX PEAKIUN U
KU3HEICATCIILHOCTH MUKPOOPTaHU3MOB.

[Tpu npao006pazoBanuu qudPy3noHHOE MepeMelieHne PAaCTBOPUMBIX B BOJIE
BCIIECTB  TpeKpamaercs, a, CJIelI0BaTelbHO, MpPEeKpallaeTcss  MUTaHue
MHUKPOOPTaHU3MOB M OCYIIECTBIICHNE OMOXUMHUYECKHUX PEAKITHH.

OO0pazyrorniuecs: B Hauaje 3aMep3aHusi KPUCTAIIIBI COCTOST U3 YUCTON BOJIBI,
a BEIIECTBa, PACTBOPCHHBIC B COKE, OCTAIOTCS B KUIKOU (haze. KaxkmoMy 3HAaUCHUIO
TEeMITepaTyphl MPOAYKTa HUKE HAYAIbHON KPHUCTAUTMUYECKOW TOYKH COOTBETCTBYET
BIIOJTHE OMPEJEICHHOE KOJWYECTBO BOJBI, BBIMOPOKEHHOM W3 pacTBOpA.
[TomHOCTBIO BeCch pacTBOp B MPOAYKTE 3aMep3acT TMpPU KPUOTHUAPATHOMN
(?BTEKTUYECKOW) TEMIIEpATYPE.

t,=(-55 - 65)°C (55)
KonndyecTBO BEIMOPOKEHHOM BOJIBI, BEIPAKAIOT B JAOJISAX SIUHHUIIBI OT OOIIIETO

COJIEp>KaHus BOJIbI B MMPOJIYKTE U ONPEEIIeTCs Mo popmyJie



© = — g (56)
Ig(t+(1=txp))

rae t- Temmeparypa, Mpd  KOTOPOM  ONpenenserca  KOJUYECTBO

BBIMOPO>KEHHOM BOJIbI, °C;
tKP - KpHOCKONMYEeCKas TeMiiepaTypa npoaykra, °C.

Kpuockonuyeckoit  Ha3bIBaeTCs Temreparypa IMpd  KOTOpOl  Boja,
HaXOJIAIIAsCA B MPOAYKTE, HAUMHAET NpeBpaiatbes B e, Kak BuaHo u3 rpaduka,
puc. 29 KpuocKonu4ecKas TeMIepaTypa He MOCTOSIHHAS BEJIMYMHA, 3 MEHSETCS 10
Mepe BBIMOpPaXXHMBaHUS BOJABl. B NpakTHUYECKHUX pacyeTax KPUOCKOIMHYECKYIO
TEeMIIepaTypy IPUHUMAIOT IOCTOSIHHOM, OHA MPUBOAMUTCS B CIIPABOYHOM JIUTEPAType
[11].

Temnepatypsl u Tep Oepytes B rpaycax L{enabcust mo abcomoTHON BeTMUrHE
(6e3 3HaKa, MUHYC).

KonnuectBo Temna, OTBEAEHHOTO OT MPOIYKTa B MPOLIECCE 3aMOPAKUBAHUS,
BKJIIOYAET TEIUIOTY, OTBOAUMYIO MPU TMOHWXKEHUHM TeMIepaTypbl MPOJIyKTa OT
HayaJbHOM J0 KpHOCKOMUYecKou (rmporecc a-b, puc. 29), temnoty ¢$a3zoBoro
IpeBpalleHusl OCHOBHOW, HE CBS3aHHOW BOJBI B Jien (mpoiecc b-c) u Temnory,
OTBOJAMMYIO TIPU JIaJIbHEMIIIEM TOHIKEHUU TeMIepaTypbl /0 KOHEUHOM C
OJTHOBPEMCHHBIM (ha30BbIM MIEPEXOIOM CBSI3aHHOM BOJIBI B Jiej (Tiporiecc c-d)

Q=G(eo(t—tp) + - O-T+Cy(tp 1)) (57)

rae, G — macca 3aMOpPaKUBaeMoOro NpoAyKTa, Kr;

Co — yJIeTIbHAS TEMJIOEMKOCTh HE3aMOPOKEHHOTO TpoaykTa, KJHx/(kr-K);

Cw — YJI€JIbHAS TEIIIOEMKOCTh 3aMOPOKEHHOT0 npoayKTa, kJ[x/(kr-K);

ty — HauasbHas Temneparypa npoaykra, °C;

tx — KOHEYHas TeMIrepaTypa 3aMOPOKEHHOr0 Npoaykra, °C;

¢ — BJIQYKHOCTb MPOAYKTA, B JOJISIX €IUHUIIBI,

® — J0JIsI BBIMOPOXXKEHHOW BOJBI IPU CPEIHENM KOHEUHOW TemIleparype
3aMOpPaKUBAHUS, B IOJISX CAUHUIIBI;

r= 335 xJIx/Kr — ynenbHas TEIja0Ta 3aTBEPACBaHUS BOJIBI.



KonuuectBo TCIIJIa, OTBOAUMOTO IIPpHU 3aMOPAKMBAHHUU MOKHO OIIPCACIINTD,

3Has TEIUIOCOEPKaHNe IPOAYKTa

TJI€ 1y, Ix — TEIJIOCOACPIKAHKUE MPOAYKTA MPHU HAYATbHON U KOHEYHOU TeMIlepaType

(mpu. 7).
1 |

My a

Bpema npobedequs npoyecca T MUH
Puc. 29 - Ilpouecc 3aMopaxxuBaHus

eab padoThl

3akperieHue TEOPEeTUYECKHX 3HAaHUM MO TMpoleccaM 3aMOpaKUBaHUS

MUIIEBBIX TPOTYKTOB.
3amaum padoThbI

1. O3HaKOMHUTBCS C BO3MOXKHBIMH PEKHUMaMU TEPMHUYECKOH 0O0pabOTKH
MPOTYKTOB.

2. DKCHEpPUMEHTAIbHO-aHAIMTUYECKUM IIyTEM ONPEEIUTh KOJIUYECTBO
BO/IbI, BLIMOPOXXEHHOM M3 MPOJIyKTa MPU €ro 3aMOPaAKUBAHUH.

3. IMocTpouts rpaduk 3aBUCUMOCTH KOJIMYECTBA BRIMOPOKEHHOW BOABI ()
OT TEMIIepaTyphl 3aMOPAKUBAEMOTO MUIIEBOTO MpoaykTa (t), o =f(t).

4. Onpeaenutb KOJIMYECTBO TEIUIa, OTBEACHHOTO OT MPOAYKTa IIpH

3aMOpPaKUBaHUH.



5. CocTaBUTH OTYET O BBIIIOJIHEHHO padorTe.
Onucanue 3KCNEPUMEHTAIBLHOH YCTAHOBKH
CmoTtpu s1aboparopHyto padoty Ne 9.
MeTtoauKka BbINOJHEHUSI Pa00THI

[To pe3ynbpTaTam 3aMepoB OINpPEACNISIETCS KOJTUYECTBO BHIMOPOKEHHOM BOIbI
(w). Tlo moOMyYeHHBIM JAHHBIM IOCTPOHUTH TpPapUK 3aBUCUMOCTH KOJMYECTBA
BBIMOPO>KEHHOM BOJBI OT TEMIEpaTyphl mpoaykTa, o=f(t) (puc. 30).

Onpenenuts KOJMYECTBO TEIUIA, OTBEACHHOIO OT NPOAYKTa B IIPOLECCE
3amopaxkuBaHus (Q).

OO0padoTKa ONBITHBIX JAHHBIX U COCTABJIEHHE 0TYETA
JlanHbie pacyeToB 3aHecTH B Tab1. 20.
Tab6muua 20 - [IpoTokoa pe3yapTaToB U3MEPEHUN

t,Mud | G, Kr ty, °C tep, °C tx, °C t., °C ®,% Q, x/Ix

10
15
20
25

SO pN

Puc. 30 — Ilpumep BbInoJIHEHUS rpaduKa 3aBUCUMOCTH KOJIMYECTBA
BBIMOPO>KEHHOU BOJBI OT TEMIIEPATYPHI MPOAYKTA

DopMa 0TYETHOCTH



A
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Kpatkoe onucanue paboThl.

CxeMa yCTaHOBKH C YKa3aHHEM MECT PACCTAHOBKHU JATYHKOB TEMITEPATYPHI.
Pe3ynbpTaThl HI3MEPEHUH U PacUeTHI.

I'paduk 3aBucumoctu ® =f(t).

AHanu3 W3MEHEHHs KOJIMYECTBA BBIMOPOXKEHHOH BOJBI OT TEMIIEPATyphl

3aMOPAKHUBACMOTI'0O IIPOAYKTA U CBOICTB IMPpOAYKTaA.

KoHTpoJibHBbIE BONPOCHI
Kakue nmpoayKThl Ha3bIBAIOTCS 3aMOPOKEHHBIMU?
C KakoM LEJBbI0 3aMOPAKUBAIOTCS TUIIEBBIE TPOTYKTHI?
OT 4yero 3aBUCUT KOJINYECTBO BBIMOPOXKEHHOMN BOJBI?
Kakue nu3aMeHeHus MPOUCXO AT B MUIIEBBIX MPOYKTaX MPU 3aMOPAKUBAHUN?
YTo Takoe KpUOCKONMYECKas TEMIIEpaTypa?

Kak OIIPpCACINTDL pacxoJd X0JI04a H€O6XOHHMBIﬁ JJIsA BaMopa)KI/IBaHI/I}I?



PABOTA Ne26
Onpenenenue ko3 PUIHEHTA TEMJIONEpPeIadH
BBenenue

OCHOBHOM XapaKTEPUCTUKOW JIFOOOTO TEIJIOBOTO Mpoliecca SIBISETCS
KOJIMYECTBO M0JIaBAEMON TETUIOThI, OT KOTOPOTO 3aBUCUT BEJIMYMHA HEOOXOIUMOM
MOBEPXHOCTH TEIIOOOMEHA.

JU1s1 yCTaHOBUBUIETOCs MpOLEcca Mepeaayy TEIIOThl IPUMEHUMO OCHOBHOE
ypaBHEHUE TeIUIonepeaadu

Q=kF-Atep (59)
rae Q- KOJIMYECTBO MT0IaBaeMOM TEIIOTHI, BT;
k— kosddumenT Temnonepenaun, Br/(m? K);
F- HOBEPXHOCTH TEMIO0OMEHa, M,
Aty = t — ty — cpeaHss pa3HOCTb TEMIIEpaTyp MEXKIY CpelaMH
(TemneparypHblii Hamnop), °C;
tr, tx — cpenuss Temneparypa OoJiee HarpeTou (ropsueid) cpeabl U Oosee
XOJIOTHOM cOOTBEeTCTBEHHO, °C.

Ilepemaya TEIIIOTHI B MOBEPXHOCTHBIX AIApaTax OT OJHOM CPEABI K APYron
OCYIIECTBIISIETCS 4epe3 Pa3ACIISIONIyI0 TOBEPXHOCTh (CTEHKY) U Ha3bIBACTCS
TEIUIoNEPEAAYEH.

Teruonepeaayda BKJIOYaeT B ceOsl TEIUIOOTAAUYYy OT Oosiee ropsiuei cpeabl K
CTEHKE, TEIUIONPOBOIHOCTh CTEHKU U TEIUIOOTAAa4y OT CTEHKH K 00Jee XOJIOTHOM
cpere.

Kosdpdumment rtemnmonepenaun — Kk xapakTepu3yeT HMHTEHCHUBHOCTD
nepesayu TeIIOThl U YUCJIEHHO PABEH KOJWYECTBY TEILIOThI, KOTOPOE NMEpPEAacTCs
B CIMHUILYy BPEMEHHM 4Yepe3 €IWHUIY MOBEPXHOCTU MPU PA3HOCTH TEMIEPATyp
MEXK]ly CpelaMH B OJWH Tpajiyc.

KoaddumuenT remnonepenaun onpenensiercs mo Gopmyiie

K = 1
B )
2

(60)

1 1

ar Ay

rae ar — Kod(QQUIMEHT TEIIOOTAaYH OT Topadeil cpenbl K crenke, Br/(m?K);



0 — TOJIIMHA CTEHKH, M;

A — k05Q(PULUEHT TEIIONMPOBOJHOCTH MaTepuana creHku, Br/(m?-K);

ay — K03 PUIMEHT TEIIO0TAa4n OT CTEHKH K XOJIOAHOI cpene, Br/(m?-K).

BBuIy CIIOKHOCTH MaTeMaTHIECKOTO OTIMCAHUS MTPOIIECCOB TEIJIOOOMEHA Ha
MPAKTUKE HCIOJIb3YETCsl TMOHATHE TOoM00us (Teopus MOAOOMS) OCHOBaHHAs Ha
IKCMEPUMEHTAIBHOM HMCCIEAOBAaHUU TMPOLIECCa U OMNUCAHUM €ro C TOMOIIBIO
ypaBHEHHM 101001 (KpUTEPUATIBHBIX YPaBHEHUH).

Ecnu cpenpl, mpuHUMArONMEe y9acThe B TEIJIOOOMEHE, HE MEHSIOT CBOETO
arperaTHOr0 COCTOSIHHSI, TO pAacuUeTHBIE 3aBUCUMOCTH ISl OTMPEICIICHHS
KO3 (PUIIMEHTOB TEIIO0TIa4l HEOOXOIUMO BHIOUPATH B 3aBUCUMOCTH OT YCJIOBHIA
TBIDKEHUS CPEbI B allapare.

Tak mnpu JABMKEHUM TEIUIOHOCUTENSE B pyOallke armapaTta MOXHO

UCITI0JIb30BaTh 3aBUCUMOCTb (KPUTEPUATBHOE YPABHEHUE)

Nuy = 1,16dye - Re%S - Pro23, (61)
— DTZL'd32K (%
rae Oogs = P DKBUBAJICHTHBIN TUAMETP, M;

3K

Di= 0,34 mM— BHYTpEHHHUII JHMaMeTp BHEIIHEro (HApPYKHOI0) KopIlyca
anmnapara:

dsx = 0,32 M — HapY)KHBIN AUaMETP BHYTPEHHETO KOPITyca arnmapara;

Prw — xputepuii [Ipanartis, npuHuMaeTcs A COOTBETCTBYIOLIEH KUIKOCTH
IpU CpeiHel TemrepaType B pyOallke anmnapara.

Kpurepuii Peiinonbica mpu IBMKSHUH JKUIKOCTU B pyOalke anmapara

_ Wd g
Re, = — (62)
Vw
1€ W — CKOPOCTh JBWIKEHHS S>KHUIKOCTH B pybOaiike ammapara, M/c,

ompeeseTcs] KaK

14
W ==+ 63
: (63)

Vi, — 0ObeMHBIH pacxojl KUIKOCTH depe3 pyOallky ammapara, M°/c,

OIIPEIENISETCS TI0 PACXOIOMEDY;

2.
f— Ijiomaab MOInCpeYHOro CCUYCHUs py6am1<n daliiapara, M-,



V — KHHEMaTH4YeCKasi BI3KOCTh JKUIKOCTH B pyOaIike ammapara npu cpeaHe
Temreparype, M2/c.

Ko>ppuIMeHT TemnooTnaun KUAKOCTH B pyoamke anmnapata, Br/(m?-K)
ompezensieTcs mo Gopmyse

a, = e (64)

Kosdpumuent temnoornaun cmecu, Br/(m?-K)

0,33
P TC}U

o= (0,0335 - ReX® 4+ 1,14 - Rel) ) (65)

Hem

rje Kkpurepui PeliHonbaca nmpu nepeMenimBaHuu

.m D2
Re, = ”uﬂ (66)

kpurepuii [Ipanaris

Pry = % (67)

I1€  Pcy — IUIOTHOCTH CMECH, KI/M°,
Ley — IMHAMUYECKAS BA3KOCTH cMecH, I1a-c;
Acv — KOO PULUEHT TEIIONPOBOAHOCTH cMecH, B1/(Mm?-K);
N — 9acToTa BpalleHUs] MEIAJIKH, C

Dy — inameTp Memanku, M.

eab padoTsl
3aKperuieHHe TEOPETHYECKUX 3HAHWKW 110 TPOIECCY TEIUIO0OOMEHa W
onpenesieHre KodhPuImenTa Terionepeaadm.
3amauu padoThbI

1. TIpoBecTn ucnpITaHHE anmapara ¢ 3KCIEPUMEHTAIbHBIM ONPEICICHUEM

K03 duIMeHTa TerIonepe1adyn.



2. Onpenenuth pacdeTHHIM MyTeM KOA(D(PHUITUEHT TEII00TAaYN ISl CMECH
MPOAYKTAa.

3. OmnpenenuTh pacuyeTHbIM NyTeM KOAQPUIMEHT TemIooTaauyu JJis
KUJKOCTH (TETUIOHOCUTEIIS).

4. OnpenenuTh pacyeTHBIM ITyTeM KO3(PPUIIMEHT Teronepe1adl ¥ CPaBHUTD
C DKCIIEPUMEHTAIbHBIM 3HAUCHUEM.

Onucanne IKCNEPUMEHTAJIbHON YCTAHOBKH
CmoTpu 1abopatopHyto padoty Ne9.
MeToauka BbINOJTHEHUSA PA0OTHI

[IpoBecTn mpoliecchl HarpeBa W OXJIAKICHHUS TPU Pa3HBIX CKOPOCTAX

nepeMeNInBaHus MPOAYKTa.
O0pabdoTKa ONBITHBIX JAHHBIX U COCTABJIEHHUE 0TYETA

OnpenenuTh CpeIHUN SKCIEPUMEHTAIBHBIN KO3(Q(PUIMEHT Teruionepeaadn

IpU HAarpeBe NPOJYKTa, YYUTHIBAs, YTO TEIUIOBOM MOTOK OYyJET HampaBjieH OT

TEIJIOHOCUTENS, BOJBI K TpoyKTy (Harpes)

Koge = —o— (68)

F-Atep

rae F = Fys + Fu — OBepXHOCTH TEIIo0OMeHa, M;
Fos = (1 dsy -H) — moBepxHOCTBL 06eUaiiku, M2
H — BeicoTa 0Oeuaiiku (BHYTpEHHEH eMKOCTH) 3aHATAast MPOYKTOM, M;

2
BH

m-d o
Fy = . IOBEPXHOCTb JIHA BHYTPECHHCH EMKOCTH, M

2.
1

Q=G - cp(ts — tx) T — KOMIMYECTBO TeIIa, EpeaaBaeMoe IPOIYKTY TIPH €T
HarpeBe OT HAaYaJbHOW TEMIIEPATYPHI ty 1O KOHEUHOU ty B €AUHHUILY BpEMEHHU, BT,
r7i€ T — BpeMs NPOBEACHUE IIPOIEcca HArpeBa, C;

Aty = tw - tow — CpenHss pa3HOCTh TEMIEPATYP MEXKAY TEIIOHOCUTENIEM M
npoaykTom, °C;

£BX. £ BbIX

= twitw™

tw = S - CPenHsAA TeMIepaTypa TerIOHOCHTENs (Boaml), °C;

ty+t

tew = T“ - CpeHsIsl TeMIIepaTypa CMECH POoyKTa B Ipoliecce Harpesa, °C.



Onpenenuth cpeaHUil pacdyeTHbI KOAIPGUIMEHT TeIonepeaayu MpH
HarpeBe MpOJYyKTa Yy4YUTHIBas, 4TO &= aw — KOA(P(UIMEHT TEIUIOOTAAaYd OT
TEIUIOHOCUTEIS K CTEHKE allapaTa, ay = acy — KOIPPHUIMEHT TEMI00TAaYU OT CTEHKH

amrapara K CMECH IpOJIyKTa.

kpac = ia% (69)

awAcrcem

rae 8., = 0,001 M — TomIMHA CTEHKH BHYTPEHHEH €MKOCTH;

Aer = 16.2 B1/(M-K) K03 puiimeHT TEmonpoBoAHOCTH MaTepralia CTCHKH,
08X18H10 (AISI 304).

Koaddumuent remnoornayuu ay onpeaeanTs 0o Gopmysiam.

KoadduimeHT Teninootnauu acy ONpeAeIUuTh 0 GopMyiaM.

[IpoBecTn pacuer npu OXJAKICHUU CMECH NpoAykTa. B sToM ciydae
TEIJIOBOM MOTOK Oy/JeT HalpaBlieH OT MPOIYKTa K OXJaXIaloIlIen cpeae, BOAE WU
sTrieHrankoo (Oxnaxaenue) (tadi. 21).

Tabnuua 21 - [IpoTokon pe3yabTaToB U3MEPEHUN U BRIUUCIICHUN

No o o . , KC-)KC) K acy
/i G, xr | £°C | °C |Fa n,c? §T - Br/(M*K) BT/(II\)’IZ'K)
Harpes

1
2
OxnaxneHue
1
2

DopmMa 0TYETHOCTH
1. Kpatkoe onucanue 1abopaTtopHOil YCTAaHOBKH.
2. CxeMa yCTaHOBKH.
3. Pe3ynbTaThl U3MEPEHUI U PACUETHI.
4. Ananu3 pe3yJbTaToB U BBIBOJBI.
KonTpoabHbBIE BONIPOCHI

1. Kak onpenenuth KOIMYECTBO TEIIa, HEOOXOAMMOE JIJIsI HarpeBa MpoaykTa?



2. Kak ompenenuth KOJIMYECTBO TEIUIa, HEOOXOAMMOE IS OXJIAXKICHUS
npoayKTa?

3. Yro moka3zbiBaeT ko3¢ unuent Teronepeaaun? Kakos ero puznyeckuit
CMBICH?

4. Tlpu kakoil Temneparype OnpeaessioT TepMOANHAMUYECKUE CBOMCTBA?

5. Kak BimusieT cKOpOCTh MepeMelIMBaHusl Ha U3MEHEHHE K0d(PPUIIMEHTOB
TEIUIOOT/AAuU U TeIionepeaayn’?

6. Kakue (hakTopsl BIUSIOT HA HHTEHCUBHOCTH TEJIO0OOMEHA?

7. Kak onpenenseTcst CpeiHsisl IBUXKYIAsk CUJIa, TEMIIEPATYPHBIA HATIOP?

8. HazoBuTe OCHOBHBIE KpUTEpHUH MOA00Us Tpu TeriooomeHe. OT Kakux

MapaMCTpOB 3aBUCAT U KaK OIIPCACIIAIOTCA.



PABOTA Ne27
O0uree uccie0BaHue IMYJIbCHH
BBenenue

OMyJIBCUU — ATO JUCIIEPCHBIE CUCTEMBI, B KOTOPHIX M AWCIepcHas (asza, u
JMCTIEPCUOHHASI Cpella SBISIIOTCA SKUIAKOCTAMU. [lOBEepXHOCTh MOJDKHA JIydille
CMa4YMBaThCS TOU KUJIKOCThIO, KOTOPAsi CTAHET JUCIIEPCUOHHOM cpeoit. [TomydaroT
IMYJIBbCUHA W3 KUAKOCTEH, CHJIBHO OTJIMYAIOIIMXCS IO TOJSAPHOCTH M TIO JTOM
MPUYUHE TPAKTUYECKU HEPACTBOPUMBIX APYr B apyre. [loyspHyIo XKHIKOCTH B
AMYJIBCUSX HA3BIBAIOT «BOJa» (B), HemonspHyto - «macio» (M), He3aBUCUMO OT UX
npupoAsl. Pa3nuuaroT 1Ba OCHOBHBIX THIIA AMYJIBCHA — TUCIIEPCHUU Macja B BOJE
(M/B) u nucnepcuu Boasl B Macie (B/M). IlepBbie OTHOCSTCS K AMYJIbCHUIM
IpSMOTO THITA, BTOPBIE — K 3MYJIbCHAM oOOpaTHOTO THma. lIpmmepamu Takmx
AIMYJIbCUM MOTYT CIY>KUTbh CJIMBKH, MOJIOKO, MaprapvH, MaioHe3 U JIp.

B 3aBucMMOCTM OT KOHIEHTpAIMM JUCHEpPCHOM (a3pl  AMYIbCUH
KJaccuUIUPYIOT Ha pa30aBiieHHBIE (coAep:kaHue aucnepcHo (aszbl — meHee 1
00BEMHOTO %), KOHIIEHTpUPOBaHHbBIC (- 10 74%) ¥ BEICOKOKOHIICHTPUPOBAHHBIE (-
cBoliie 74%).

[Toy4atoT sMynbcun OOBIYHO AUCTIEPTallMOHHBIM MEeTOI0M. [Ipu 3TOM O/1HA
KUJKOCTh B BUJIE MEJIKUX KarleJieK pacupeessieTcss B 00bEMe Ipyroi.

Y cTOHYMBOCTh AMYJIBCUI OBBINIAIOT BBEICHUEM B CUCTEMY CTaOUIIN3aTOPOB
(B ciyyae SMyJIbCHI WX Ha3bIBAIOT JMYJbraToOpaMu), B KayeCTBE KOTOPBIX
ucnons3yroT IIAB u BMC.

Kopotkonenoueunsie I[TAB crocoOHBI ancopOupoBaThCs Ha TOBEPXHOCTH
YacTUI] JuCTepcHOW (a3pl, HO He 00pa3yloT MEXaHWYECKH MPOYHBIX
aJICOPOIIMOHHBIX TUICHOK. Ha 3TOM OCHOBaH MPUHIUIT EHCTBUS IMOBEPXHOCTHO -
aKTUBHBIX JIEAMYJIBraTopoB. [Ipw 10CTaTOYHO BHICOKOW KOHIICHTPAIIMA OHH
BBITECHSIIOT JIMHHOIIeTIOYeuHble [IAB ¢ moBepXHOCTH YacTHII U TEM CaMbIM
Pa3KIKAIOT YIPYTUE CTPYKTYPHPOBAHHBIC CIIOH, BBI3BIBAS KOATYIISAIIUIO SMYJIbCHH.

Tun smynbcun, oOpa3yromiencs Mpu MEXaHHYECKOM JTUCIEPTUPOBAHUU, B

3HAYUTEILHOU MCPC 3aBUCHUT OT COOTHOIICHUA 00BEMOB (1)3.3. }KI/II[KOCTL,



cofieprkariasics B 0ospiieM 00bEMe, OOBIYHO CTAHOBUTCS TUCIIEPCHOHHOM CpeaoH.
[Tpu Gnu3koM OOBEMHOM COAEPKAHUU JBYX KHUAKOCTEH MPU TUCTIEPTUPOBAHUU
BO3HHMKAIOT 3MYJIbCUU OOOMX THUIOB, HO «BBDKHMBAET» U3 HUX Ta, KOTOpas UMEET
0onee BBICOKYKO arperaruBHYI0 YCTOMYMBOCTB, ONPEIACISIEMYIO IPUPOIOM
AMYJIBIaToOpA.

Ha npakTuke TN 3MyJIbCUU ONPEAEIISIOT CAEAYOIUMA METOIaMMU:

1. HaHOCAT KaIuio 3MyJIbCHUU HA TOBEPXHOCTh IJIACTUHKH, TOKPBITON CIIOEM
napacduna. Eciu kams pactekaercs o NOBEpXHOCTH, TO IMYJIbCHS 00paTHOTO TUTIA
(B/M), ecniu He pacTekaeTcs, TO - npsimoro tuma (M/B).

2. Tlo meTony pa30aBieHUs KAILUIIO SMYJIbCUH BHOCST B MPOOUPKY C BOJIOM.
Ecnu kamns paBHOMEpHO pacnpefensercs B Boje, - 310 smyibscust (MB). Kamns
smynbeuu (B/M) nucnieprupoBathes B Boje He OyaeT. MeToa oCyecTBISIOT U 10-
apyromy. Kammo sMyiabCuM M KaIulio BOJBI IOMEIIAIOT HA MPEIAMETHOE CTEKJIO U
CTEKJIO HAKJIOHSIOT TaK, YTOObI KaIlIU MPUILLIN B CONPUKOCHOBEHHUE.

Ecnu xamnmu cosibloTCsl, TO AUCTEPCHON (ha3oi sBisIeTCS BOAA, €CIHM He
COJIBFOTCS] — MacJIO.

3. Ilo MeToqy OKpamMBaHUs K HEOOJBIIOMY 00BbEMY AMYJIBCHH JT00ABIISIOT
KpacuTesb, PpACTBOPUMBIN B OJTHON M3 *KuAKocTel. [lomydaroT okpamuBanue oo
Karesnek ¢a3bl, 1100 AucrepcuoHHON cpenbl. Eciu kpacuTenb pacTBOPUM B BOJIE
(KOHTO KpacHbIW, METHJICHOBBI CUHUI U JIp.), TO OH B 3MyJbcuu (MB) okpammBaer
JUCIIEPCUOHHYIO Cpelly, a KalelIbKi Maciia OCTalTCs OECIIBETHBIMU; B AMYJIbCUU
(B/M) - Ha060pOT. DTO BUJIHO MPU HAOIIOACHUH 3MYJIBCUU Ha MPEIMETHOM CTEKJIe
MUKpockonia. Omynbcusi (B/M) paBHOMEpHO OKpamMBaeTcs Mo BceMy OO0beMy
XKUPOPACTBOPUMBIM KPACUTEIIEM.

4. Meronom AJIEKTPOIPOBOIHOCTH. Bricokue 3HAYEHUS
AIIEKTPOIPOBOIHOCTH (OTKJIOHEHHWE CTPEIKHA amIepMeTpa Ipu IOMEUIEHUH
AJIEKTPOJOB LIEMIH, COCTABIIEHHON U3 aKKyMYyJIATOpa, aMIIEpMETpa U 3JEKTPOJIOB, B
UCCIIENYEMYIO OMYJIBCUIO) YKA3bIBAIOT HA TO, YTO IUCTIEPCUOHHON CPEIOH SIBISETCS
BOJIa, & A3MYJIbCUS OTHOCUTCA K Ty (MB). Masblie 3HaueHusI 371€KTpONPOBOAHOCTH

YKa3bIBaIOT Ha 0Opa3oBaHue oOpaTHOM s3myibcun (B/M).



5. Ha ¢unpTpoBanpHyto Oymary HaHOCST Karuio 3Mmyibcuu. Ecnu cpenoit
ABJIIETCS. BOJA, TO Kallid Cpa3y BIIMTHIBAETCS B OyMary, Ha KOTOpPOM OCTaercs
)kupHoe 1saTHO. Kamist amynbcun (B/M) He BOUTHIBaeTCS.

[Tpubopsl U peaKTUBBI: MUKPOU3ZMEIBUUTENIb C PETYISATOPOM HAMPSLHKEHUS,
OIOpPETKH BMECTUMOCTBIO 25 cM®, crakad Ha 10 cM®, HAJIAHAPBl BMECTUMOCTHIO 10
cM®, KOHHYECKHE KOJIObI BMecTUMOCTBIO 50 cM, munetku Ha 5 1 10cm?, mpoGupkw,
npeaIMeTHble  CTeKna, (uiIbTpoBaslibHAs  Oymara; Macio  (Ba3eIuHOBOE,
MOJICOJHEYHOE U T.J.); SMyJbraropsl — pactsop [1AB, nanpumep, oneara Hatpus
KoHIeHTpanuei 1 moms/mm3, pacteop BMC manpumep, enaTHH KOHIEHTPAlUeh
0,1% wmac., mOpOILIKOBBIE IMYJIBIraTOphl (MEJI, YroJib), KpaCUTEIN — METUIICHOBBIN
CUHUU, cynaH I.

eab padoTsl

[lonyuyeHne »HMyJIbCUHM METOJOM MEXAHUYECKOTO AUCIEPIUPOBAHUS,
OTIpEJICICHHE THUIA SMYJIbCHHM, W3y4eHHEe O0OpaTUMOCTH (a3 U YCTONYMBOCTH
AMYJIbCUHU.

3amauu padoThbI

1. O3HakOMUTBCI C OCOOEHHOCTSMHM TEXHOJIOTMYECKOr0 Mpoliecca
MIPOU3BO/ICTBA IMYJIbCUHU.

2. OnpeaenuTs TUI MOJTYYEHHBIX IMYJIbCUM.

Onucanue IKCNEPUMEHTAIBLHON YCTAHOBKH

Cmotpu 1aboparopHyto padoty Ne 9.

MeToauka BLINOJHEHUS PA00ThI

3ananue 1. [lonyyeHnue smynbcun, OnpeesieHue ee TUIa U BpEMEHHU KU3HH.
[Tony4uTh SMYJBCHUIO C TOMONIBIO 3MYJIBraToOpA.

Hamute B eMKOCTh  JAMCTWIMPOBAHHYIO  BOJY,  OKpAICHHYIO
BOJIOPACTBOPUMBIM KPacCUTEIEM, U PACTBOP dMYJIbraropa 1o cxeme, NpuBeIeHHON
B Ta0a. 22. Bxmtounts memanky. Jlo6aBUTh Macio B TaKOM KOJUYECTBE, YTOOBI
oOuuit 00beM paBHsIICS 3a1aHHOMY. [loce BBeleHHs BCero Macia nepeMeninBarh

ellle B TeYeHue 3 ~ 5 MUH.



JIns onpenesieHus TUIA MOJTYYEHHOW dMYJIbCUH KaIUTIO 3MYJBbCUM U KAIUIIO
BOJIbI, ITOAKPALIEHHYIO KPACUTENIEM, IIOMECTUTh PSAIOM HA IMPEAMETHOE CTEKIIO U
HAKJIOHUTb CTEKJIO TaK, YTOObI OHU IMPHILIN B CONPUKOCHOBEHUE. Ecnu amynbcus
npsiMasi, TO KaIuld JTOJKHBI CIIUTHCS, €Cl oOpaTHas — Karuik He 00beuHATCs. Tun
OMYJIbCHA MOKHO YCTAaHOBHUTH TAK KE C OMOILBIO MUKPOCKOIIA, ONPEAEIIsIs, KaKas
u3 (a3 okpamieHa. YuuThIBas, Kakol U3 KpacuTeleld HUCHOJb30BaH
(BOIOPACTBOPUMBIN WJIM KUPOPACTBOPUMBIN) CHENAaTh 3aKIOYEHUE O THUIIE
OMYJIbCHH.

[lonmy4yeHHble pe3ynbTaThl BHECTH B Ta0Md. 22.

Bup smyneraropa ;

Bug macna ;

Cocras smynbenn: o= %; Coy = r/eM®,

Tabnuua 22 — Pe3yabTaThl U3MEPEHHI

Howmep omnbiTa 1 2 3 4
O6beM BobI Vi, cM°
O6BeM pacTBOPa IMYIEraTopa Vo, cM>
O0BeMm Maciaa Vy, cM
OObemMHas KOHIIEHTpauus Macia @, %
Konmnentparms smynbratopa Coy, r/cM°
Tun smynecun

Jns m3yuyeHus: ycrorumBocTH nepenuth 10 cm3 sMmynbcuu B UHWIMHIP
(crakaH) W ONpeNeNuTh Yepe3 3aJaHHble MPOMEKYTKH BpPEMEHU 00bEeM
OTCIIOMBIIIEHCS kuakoctu Vor. Pe3ynbrarsl 3anectu B Ta01. 23.

Tabnuna 23 — Pe3ynbTarsl U3MEpeHui

Bpems, | O6bem O6beM O6beM Yor.100, % | O6bem
T, MHH | OTCIIOMBILIETrOCS | OTCJIOMBIICHCS | OTCIIOMBIIEHCS Ve SMYITBCUH
macia Vi, cM® | Bogsl Vo, em® JKUTKOCTH Vou=Ve+Vor,
Vor=V1+V2, em® cm®

[TocTtpouts rpaduk 3aBUCUMOCTH OTHOILIEHUS OOBEMa OTCIOUBILIEUCS
KUAKOCTU Vor oT BpeMeHH T (puc. 31). yCTOHUMBOCTb IMYJIbCUU ONPEACIIUTD, KaK

KOTAHI'€HC YIJia HaKJIOHA mpoiiecca (IpsSMOi JTUHUN).



CI[eHaTB BbBIBOZbI B TOM YHUCJIC WU O BJIMAHHUH SMYJIbIaTOpa Ha XapaKTCp

pacCIOCHUA OSMYJIbCHU.

clgp = b/a

e i—
b T. MUH

Puc. 31 - I'paduk ycTOMUMBOCTH SMYIJIbCHH

O0paboTKa ONBITHBIX IAHHBIX U COCTABJIEHUE 0TYETA

PaccuntaTh 00beMHYIO KOHIICHTPAIMIO Macja B AIMYJIbCUH, %

Y

Konnenrpanuro smyasraropa Ce,, r/cM?,

_ Myy
™M Ty v v (72)
Vg+VyoutVy
rac m — Macca smylJibratopa ¢ SMyJibCHUH, T.
Maccy omysnbpratopa B OSMYJIbCHHM BBIUHCIUTH, 1O (GOpPMyJe, eciu

KOHIIEHTpAIUsl SMYJIbraTopa B pacTBOPE BhIpakeHa B % Mac., TO

Vou'w:p
100

My = (72)
rJIe W — KOHLIEHTpaLus 3MyJbsraropa, % mac.;

p — IJIOTHOCTh pacTBOpa 3MYJIbraTopa, r/cM3.
[TomyuenHnble pe3ynbTaThl BHECTH B Ta0I.23,

3ananue 2. Paspymienue 3mynbcuud xumMudeckuMm myteM. OOpaiuenue ¢as

OMYJIbCHH.



[Tomy4nTh 3MyINbCHIO, CTAOUIM3UPOBAHHYIO 0JIEATOM HATPHS, IO METOJIUKE,
ONMCAHHOM B 3aJaHuu 1.

YacTb AMyJIbCUHM MIEPEHECTH B YHUCTYIO KOJIOY M JOOABUTH MO KAIUIAM IPH
BerpaxuBanuu  pactBop HCI konmenTpammenn 1 moms/nm3. 3amumcars  cBon
HaOmoaeHusi. OOBACHUTD MPOUCXOSIINE SIBJICHUS.

Eme B34Th sMylnbcuM B JpYryl0 NpoOOMpPKY, AOOABUTH IO KaIlIsIM IpH
nepeMemuBanun  (MetogoM BerpsxuBaHus) — 0,5 cm pactBopa Ca(NOs)y,
KoH1eHTpamuen 30% mac. OnpeaeauTh TUI SMYIbCUM.

KonTpoabHbIE BONPOCHI

1. Kakue cucremMbl Ha3blBatOTCA SMynbcuaMHU? [lo kKakuM npu3HaKaMm HX
Kiaccuuuupyror?

2. B yeM npr4YrHA TEPMOJUHAMUYECKON HEYCTOMYMBOCTH dMyibcnuid? Kakue
BEII[ECTBA ABJISIIOTCS CTAOMIIN3ATOPAMU IMYIIbCUI?

3. B duem 3akitouaercs crabunmsupyoliee aecTeue kououansix [IAB npu
MTOJTYYEHHUH SMYJIbCHIA?

4. YTo Ha3bIBAIOT «0OpaiieHueM ¢a3z smynbcuii»? Kakue paxkTopbl BEI3BIBAIOT
3TO SIBJICHUE?

5. Kak pa3pymuts smynbcuto? [IpuBecT mpuMepsl, KOrja CTaBUTCA 3ajada
pa3pylIeHUs SMYJIbCUH.

6. KakoBO npakTnyeckoe 3Ha4YEHNE SMYJIbCUN?



PABOTA Ne28
IIpousBoacTBO MalioHe3a
BBenenue

Maiione3 mpencraBiseT Co00M MEIKOIUCIEPCHYIO CMETaHOOOpa3HYIo
AMYJBCUIO THUIA «Macjlio B BOJIe», NPUTOTOBICHHYI0 W3 papUHUPOBAHHBIX
JI€30/I0PUPOBAHHBIX PACTUTENIbHBIX Macell ¢ J00aBiIeHHEM OENKOBBIX, BKYCOBBIX
KOMIIOHEHTOB MU NPSHOCTEH. MalOHe3 NPUMEHSAETCS B KayeCTBE IPUIIPABBI IS
YIyYIIEHHs] BKyca W YCBOSIEMOCTH IHILM, a TakKXKe B KadyecTBe JN00aBKU MpU
MPUTOTOBJICHUH PA3JIMYHBIX OO,

Maitone3 SBISIETCS MYJIbTUKOMIIOHEHTHOM CHCTEMOW, a KauY€CTBEHHBIN W
KOJIMYECTBEHHBIH COCTaB MHIPEAUEHTOB ONpeneisieT ero (yHKIUMU U CBOMCTBA.
Kpome pacTuTenpbHOrO macna U BOJABI, B COCTaB MalOHE3a BXOIAT 3MYJIBIAaTOPHI,
CTaOMIN3aTOPBI, CTPYKTYpOOOPa30BaTENH, & TAKKE BKYCOBbIE, ()YHKIIMOHAIBHbIE U
Jpyrue MUILEBble A00aBKU, MPHUAAIOIIME MalOHE3y pa3JInyHbI BKYyC, apomar,
NUIIEBYI0 U (DU3UOJOTUYECKYIO LEHHOCTh W TMO3BOJISIIOUIME CO3[aTh OOJBIION
ACCOPTUMEHT ITUX IPOIYKTOB.

IIpr mpou3BOICTBE MalOHE3a 4Yalle BCErO0 HCHOJB3YIOTCS Pa3IMYHbIC
KOMOMHALIUK 3MYJIbFaTOPOB, MO3BOJISIONIME MPU UX HU3KOM pacxoie MOIYUYHUTh
BBICOKOYCTOMYMBBIE AMYJbCHH. B KayecTBe 3MyIbraropoB IPHU INPUTOTOBIECHUU
MalOHEe3a UCIIOIb3YIOT MPUPOIHBIE MUILIEBBIE TOBEPXHOCTHO-AKTUBHBIE BEIIECTBA
(ITAB). Kak npasuiio, npupoansie [TAB npencraBistoT co6oit 0eTKOBO-THIHIHBIE
KOMIUIEKCHI C PAa3JMYHBbIM COCTABOM, KaK BBICOKO-, TaK U HU3KOMOJEKYISPHBIX
AMYJIbTUPYIOIIKX BellecTB. Pa3inuunble KOMOMHALIMKM HATYpPaIbHbBIX AMYJIbraTOPOB
MO3BOJIIOT YBEJIUYUTH SMYJIBIUPYIOUTUI 3PPEKT U CHU3UTH UX OOIIUNA PacXol.

B kauyecTBe OCHOBHBIX HMYJBIHPYIOIIMX KOMIOHEHTOB HCIOJIb3YIOTCS
CIIEIyIOIIME Pa3sHOBUAHOCTU SIMYHBIX MPOAYKTOB: SIMYHBIA IOPOILIOK, MPOAYKT
SAUYHBIA TPAHYJIUPOBAHHBIN, SUYHBIA KENTOK cyxoi. ColiepxkaHue SUYHBIX
MPOJYKTOB B MailOHE3€ B 3aBUCHUMOCTH OT PELENTYyphl Kojebercs ot 2 10 6%.

Odenp BaXHOM TPOOIEMO TpU MPOU3BOJACTBE MalOHE3a SBISETCS

CTa6I/IJ'II/IBaHI/I}I OMYJIbCHU. I[JISI YCTOﬁqHBOCTH BLICOKOK&HOpHﬁHBIX MaKloOHE30B B



OTIENBHBIX CIydasx AOCTATOYHO TOJBKO 3MyJbratopa. A 4toObl MpUIaTh MEHEE
YCTOWYHUBBIM  CpPEIHE- W  HHU3KOKAUIOPUWHBIM  MAWOHE3HBIM  3MYJIbCUAM
JIOJITOBPEMEHHYIO YCTOMYMBOCTh W MPEJOXPAHUTh HMX OT pacciioeHus (mpu
JUIUTEILHOM ~XPAaHEHUHU, TMPU HU3MEHEHHHM TEMIIEPATypHBIX PEXKUMOB, MpHU
TPaHCIOPTUPOBKE) B PEUENTYPhI BBOAAT CTabMIM3aTOphl. OHU JTOJKHBI TTOBBIIIATH
BSI3KOCTh JIUCIIEPCHOHHOW CpEIbl, MPEMATCTBYS arperaud W KOAJIECLEHUUU
MAaCJISIHBIX Karelb, T. €. JIOJDKHBI OBITh IO CBOEH MpUpoJIe TUAPOPUIHHBIMU.

IIpu MIPOU3BOJICTBE MaiioHe3a UCIIOJIb3YIOT TUAPOKOJITIOUIBL,
CTAOMIM3UPYIOIIEE JAEHCTBUE KOTOPBHIX OOYCIOBJICHO OOpa30BaHUEM TPEXMEPHOU
CETYATOM CTPYKTYpBI C MOBBIIIEHUEM BSI3KOCTH HENpepbIBHOU (a3bl. Kpome Toro,
T'MIPOKOJUIONIBI MOTYT B3aUMOJENCTBOBATh C AMYJIbIaTOPaMH, ACCOLIMMPOBATHCS C
HUMH C oOpa3oBaHuMEM CTAaOWJIbHBIX IUIEHOK Ha rpaHuie pasjaena ¢asz. Ilo
XUMUYECKOUN MPUPOJIE TUAPOKOIUIONABI SBIISIIOTCS MOJUcaxapuaamu. ['opunyHbIi
MOPOILIOK SABJIIETCS BKYCOBOM /100aBKOH, a coiepxaliuecs B HEM OENKU Takke
00€eCreynBalOT 3MYJIBIMPOBAHUE U CTPYKTYPOOOpa30BaHUE.

W3 npupoaHplx CcTabUIM3aTOPOB B MPOM3BOACTBE MailioHe3a Haubolee
HIMPOKO MPUMEHSIOT KpaxMail U MOAU(ULIUPOBAHHBIN KpaxMal.

TexHomorus Npon3BOCTBAa MallOHE3a

TexHOomornyecknii Mpouecc MNpeayCMaTpUBAeT CO3JAHUE ONTHMAIBHBIX
YCJIOBUHM, TO3BOJISIIOIIMX TOJY4YaTh OJHOPOJHYIO (OJMU3KYH0 K TOMOTEHHOW)
YCTOWUYMBYIO CUCTEMY U3 IPAKTUYECKU HEPACTBOPUMBIX JAPYT B Ipyre KOMIIOHEHTOB
(Macyo — BoJia). YUUTHIBAIOTCS TAKKE U Takue (DaKTOPhI, KAK KOHLIEHTPALUS CyXHUX
KOMITIOHEHTOB, CKOPOCTb IOJIayd Macjia, yCJIOBUS HaOyxaHusi M MacTepu3aluu
CYXUX KOMIIOHEHTOB, NHTEHCUBHOCTb MEXaHUYECKOTO BO3JIEHCTBHSI.

[TockonbKky S(PPEKTUBHOCTh ASMYJIBIUPYIOMIETO M CTAOMIM3UPYIOIIETO
JIEUCTBUSL KOMIIOHEHTOB, BXOJSIIMX B COCTaB MNAaCThl (TOPUYMYHOIO MOPOIIKA,
SUYHOTO MOPOUIKA, CYXOT0 MOJIOKA), 3aBUCHUT OT UX paboyeil TOTOBHOCTH, CIIEAYET
oOpaTUTh BHMMAaHHE Ha TO, YTOObI TopuMIla OblJa THIATEILHO pacTepTra U He
coJepkana HU HaOyXIIHUX YacTHIl, HU KOMOYKOB. TO K€ OTHOCHUTCS K MOJIOKY H

SANYHOMY IIOPOUIKY. Ilocne ux cMenieHus JOJIDKHO OBITH AOCTUT'HYTO THIATCJIBHOC



B3aMMHOE PACTBOPEHHE. DTO TOCTUTAETCS UX CMELIEHUEM B CMECUTENIE C BOJSHOMN
pyOamkoi, CHaOK€HHON MEIIaIKOW HHTEHCUBHOI'O TUCTIEPIUPOBAHHUS.
[Ipon3BoACTBO MailOHE3a CKJIAbIBACTCS W3 CIEAYIOMIHNX TEXHOJOTMYECKHUX
OmEepaLnii:

e npurotoBieHue 10%-ro pacTBopa yKCyCHOW KUCIOTBHI;

® [IOJrOTOBKA U JO3UPOBAHHE CHITYYUX KOMIIOHEHTOB;

® [IOArOTOBKA MACThI (AMYJIBTUPYIOMIEH U CTPYKTYpPUPYIOIIEH OCHOBEI);

® [IOATrOTOBKA I'pyOOi 3MYJIbCHH;

® [I0JArOTOBKA TOHKOJAMCIIEPCHON 3MYJIbCUU (TOMOTEHHU3ALMA);

¢ (hbacoBka M yrakoBKa TOTOBOTO MTPOYKTA.

['oTOBHOCTH MacTbl OMpeneseTcs BU3YaJbHO MO Tpobe, OoTOMpaemMon B
npouecce cMmenienus. [Ipoba mactel, B3siTas HAa JEPEBSAHHYIO IUIACTUHKY, JOJKHA
OBITh COBEPILIEHHO OJHOPOAHON, 0€3 BUIUMBIX KOMOYKOB, PABHOMEPHO CTEKaTh C
IUIACTUHKU. Bpems nepeMemmBanus onpenesieTcsi TOTOBHOCTBIO NACTHI U, B CBOIO
o4epellb, 3aBUCUT OT OATOTOBJIEHHOCTH OTAEIBHBIX KOMIIOHEHTOB K CMEIIEHUIO.

[Ipyn HEZOCTATOYHOM PACTBOPUMOCTHU SIMYHOTI'O MOPOIIKA WIIM JKEITKa U
CyXOro MOJOKa CIIEAyeT YIUIMHUTh BpeMs pacTBopeHusa. Kpome Ttoro, s
YIYYLIEHHS] PACTBOPMMOCTH CYXOr'0O MOJIOKA MOYKHO BapbUpOBATh KOJHWYECTBO
coapl. Huskuii pH mactel MOXET NPUBECTHM K KOAryJsALMM KAa3eWHa, 4TO 3aTeEM
IIPUBEIET K pacCliOEHUI0 ManoHe3a. [Ipu HMcnosib30BaHMM SMYHOTO MOPOIIKA C
BBICOKOM JAUCTIEPCHOCTHIO M HA0YXaeMOCTBIO MOTYYaeTCsl MaliOHE3 C TTOBBIIICHHON
BS3KOCTHIO0. PEKOMEHTyeTCsl TaKOW MOPOIIOK MCIOIB30BaTh B CMECH C OOBIYHBIM B
COOTHOLIEeHHnH 1:1.

KonuenTpanusa cyxux BEHMIECTB B MAaMOHE3HOW IMMACTe JJIsl BBICOKOKHUPHBIX
MaloOHE30B JOJKHa OBITh He MeHee 37 — 38%, a mis MalOHE30B C MEHBIINM
coJiepKaHueM xupa - He MmeHee 32 — 34%.

eab padoThl

3akperyieHHne TEOPETUYECKUX 3HAHUM 1O TEXHOJOTMH ITPOU3BOJICTBA

AMYJIbCHM.

3agaum padoThI



1. O3HakOMUTBCI C  OCOOCHHOCTSMH  TEXHOJIOTHMYECKOTO  MpoIecca

IIPOU3BOJICTBA MallOHE3A.

2. O3HaKOMHUTHCS C PEKUMAMH TEPMHUYECKOM M MEXaHWYeCKON 00padoTKu

IPOIYKTA.

Onucanne IKCNEPUMEHTAJIbHON YCTAHOBKH

CmoTtpu 1abopatopHyto padoty Ne9.

MeToauka BbINOJTHEHUSA PA0OTHI

[Ipy mpuroTtoBieHUM MalOHE3a B OJHOW €MKOCTH IPOLIECC PACTBOPECHUS
KOMIIOHEHTOB HAYMHAETCSI C 3allapKu TOPUYUIIHI.

Ilpucomoenenue nacmoi

B cmecuTens (eMKOCTh) HamuTh ropsueit Bojsl Temmepatrypoit 90 — 100°C u
J00aBUTh TOPUYUYHBIN MOPOIIOK B cOOTHOIIEHHUH (2 + 2,5):1 cooTBeTCTBEHHO. Bee
TIIATEIbHO IEPEMENIATh A0 MOIYYEHHS OJJHOPOIHOM MAacChl, C YaCTOTOM BpalleHUs
memanku 70 — 100 06/mMuH. B 3amapennyto Takum 00pa3oM ropuuily J00aBUTh BOIbI
¢ temneparypoir 35 — 40°C um cyxoe MOJOKO B cooTHomeHun 3:1 s
BBICOKOKJIOPUMHBIX MailoHe30B W 4:1 118 MailoHE30B C TOHM)KEHHBIM
coJiep KaHUEM kupa, OukapOOHAT HATpUs, caxap-MecoK U KyKypy3Hbli (pochaTHbIit
kpaxMas. [lonydeHHy0 cmech TINATENbHO TNI€pEMENIaTh M BbIIECPKATh MpHU
temneparype 80 — 85°C B Teuenue 20 — 25 muH. [IpoBecTu npoliecc mactepu3annm.

[Tocne pacTtBopeHusi U macrepusanuu cMmech oxiaauth A0 40 — 45°C u
n00aBUTh BOJBI M SUYHOTO TMOpoimika B cooTHomenuun (1,4 + 2):1 nana
BBICOKOXKMPHBIX MailoHe30B u (2,5 + 2,8):1 nis mMalloHe30B C MOHUKEHHBIM
COJIep >KaHUEM >KHPA.

Harpetp cMecb no Ttemmeparypsl 60 — 65°C mnpu THiaTeabHOM
nepemMenBaHuy (yactoTa BpaieHus memanku 70 — 100 06/mMun) u Beiaepxkatrs 20
— 25 wmuH. Jlnsg yBenWYEeHUsI JIUCIEPCHOCTH OTIEIbHBIX KOMIIOHEHTOB MAacCThI
MEePUOINYECKHA HEOOXOIMMO MEHSTh TOJIOBKY Ha CMECHUTEJIE Ha TOJIOBKY C METKUMU
KPYIJIBIMA OTBEPCTUSIMU I JE3UHTErPALMM U AMYJIBIMPOBAHUS U YBEJIUYUBATH
gactoty Bpamienus 10 500 — 1000 06/MuH.

[TpuroroBieHHYI0 MallOHE3HYIO TTacTy oxJaaauTh 10 30 —40°C.



IIpucomosnenue epyoou smyrcuu MaoHe3a

B cMmecurens ¢ MalOHE3HOM NMACTOW IIPU HENPEPHIBHOM IIEPEMELINBAHUU
n00aBUTH pactutenbHoe Mmacio (¢ Temmneparypoit 20 — 25 °C) B KOJIMYECTBE,
TpeOyemoM 1o peuentype. B nepseie 7 — 10 MuH Macio mojaeTcsi MEJICHHO, 3aTEM
Ooonee ObicTpo. [l oOecrieueHus paBHOMEPHOTO paclpeiesieHus Macio B
CMECHUTEIb HEOOXOJMMO I0JlIaBaTh TOHKOW CTPYWKOW WIJIM 4epe3 CreluaIbHbIN
pacubUIATEND.

[To oxoHYaHUU 3aJIMBa Macja B CMECUTENb T0OABUTh paHEee MPUTOTOBICHHBIH
pPacTBOp COJIM, YKCyCa U CIELUH.

OuepeTHOCTh BBOJA B ACTY Macja U YKCYCHO-COJIEBOTO pacTBOPa JOJIKHBI
CTporo coOmoAaTbcs. ITO OOYCIOBIEHO TEM, 4YTO €JUHOBPEMEHHBIH WIIU
CKOPOCTHOM BBOJ UX MOKET MIPUBECTH K MOJTYYEHUIO OOPATHOrO THUIIA 3MYJIbCUH, a
Ha OIpe/IeJICHHON CTaIuu AMYJIbIUPOBAHUSI IPUBECTH K OOpaleHuto ¢as.

[lonyueHHass B cmecuresne IpyOas SMyJbCUS JIOJDKHA COOTBETCTBOBATH
YCTaHOBJICHHOMY THUITY SMYJIbCUH «MacCJO0 BOJE», ObITh JOCTATOYHO MPOYHOU U HE
paccnanBaThCsl. BU3yallbHO Takast 3MyJbCUs JOJDKHA UMETh OAHOPOIHBIN BU U HE
paccianBaeTcsl B 0TOOpaHHOM npoOe mpu ciiaboM nepemerinBanuu (tadi. 24).

Tabnuua 24 — Pe3yabTaThl U3MEPEHHM

No Tex. mpouecc XapaktepHeli ~ nmapamerp | Bpems [Ipumeuanue
IL.II. (Temmepartypa, YHUCJIO | Tpolecca

000pOTOB MENIAJIKH, H JIp.)
1 ITepememmBanue | N =100 00/MuH T=3 MUH
2 Harpes t= 80 °C T=15 MUH
3 Briaepxka t= 80 °C = 25

MUH

Ur.n.

O0paboTKAa ONBITHBIX TAHHBIX U COCTABJICHHUE 0TYETA
Pesynprarel u3MepeHMH H pacyeToOB 3aHOCATCS B OTYET, KOTOPBIU,
COCTAaBJISIETCS TIO cieaytomien hopme:
1. HaszBanue paboThI.

2. llens paboThI.



3. OmmcaHue TEXHOJIOTUYECKOTO MPOoIIecca.
4. Tabnuma ¢ pe3ynbTaTaMu MapaMeTPOB TEXHOJIOTHYECKOTO Tporecca (Tadd.
24).
5. AHanmu3 TEXHOJOTHYECKUX DPEKUMOB MPOU3BOJICTBA M BU3yabHAs OICHKA
MOJIy4YeHHOTO MPOAYKTA.
6. 3axiroueHue.
KouTposibHbIe BONPOCHI
1. Yto Takoe MaiioHe3?
2. OCHOBHBIE KOMIIOHEHTBI, HEOOXOIUMBIE JIJIsl MPOU3BOICTBA MaiioHe3a?
3. TemmepaTypHbIC pEeKUMBI, PUMEHSIEMbIC TTPH MPOU3BOJICTBE MaiioHe3a?
4. Kakum oOpazom B jabopaTopHoil paboTe Oblga MpoOBeIEHA CTAOMIM3AIUs
AMYJIbCUU?

5. Cnioco0bl Mpou3BOICTBA MaioHe3a?



PABOTA Ne29
IIpousBoacTBo Maprapusa
BBenenue

Maprapun ABisieTcsl TPOAYKTOM, MOJYyYaeMbIM OXJIAXIECHUEM 3MYJIbCHH,
COCTOSIIIIEN U3 CMECU PACTUTEIBHBIX Macel, pPAacIUIaBICHHBIX JKUBOTHBIX KUPOB U
CaJIOMacoOB C 3aKBAIICHHBIM LIEJIbHBIM MOJIOKOM HJIA BOJIOM.

B coctaB MmaprapuHa BXOAST BBICOKOKaYECTBEHHBIE MTUIIEBBIE )KUPBI, MOJIOKO,
COJIb, Caxap, SMYJbraTOpbl, KpacUTEIW, apOMAaTU3aTOPbl, BUTAMUHBI U JPYTUE
KOMIIOHEHThl. B KUpOByIO OCHOBY MaprapuHa BXOAAT padUHUPOBAHHBIE
JI€30JI0PUPOBAHHBIE PACTUTEIbHBIE MACIa, J)KUBOTHBIE KUPBI, MUILEBBIE CaJIOMACHI,
a Takxe nepedTepupuIUpOBaHHBIC KUPBL. JIJIsi mMpuaaHuss MaprapuHy BKyca H
apoMara CJIMBOYHOTO Macjia B HEro BBOASAT MOJOKO B HAaTypajJbHOM WJIU
CKBalIeHHOM BHJie. C 3TOM K€ LEIbI0 BBOAIAT apOMaTU3aTOPBL, a JUIsl TOJIy4YECHHUS
CTOMKOM DMYJIBCUU — 3MYJIIaTOPBIL.

[Ipouiecc mpoW3BOACTBA MaprapuHa COCTOMT M3 MOJATOTOBKH KHUPOBOIO
CBIPbsI, MOJIOKA, SMYJIbraTopa v APYruX HE ) KUPOBBIX KOMIIOHEHTOB, TPUTOTOBJICHUS
AMYJIbCUH, OXJIAXKIACHUS TOJYYEHHOW SMYIJIbCUM, IUIACTUYECKOH 00pabOTKu
MaprapuHa, ero pacpacoBKU U yIaKOBKH.

IIpuMeHsieMble [UIsl COCTABJICHMS )KUPOBOM OCHOBBI PAaCTUTEIBHBIE Maclia,
TUAPOTCHU3UPOBAHHBIE JKUPBI  00S13aTE€NBHO PAPUHUPYIOT UL MOJIYHYECHUS
OECIIBETHBIX HEUTPAJIbHBIX JKUPOB, HE UMEIOIIUX BKYyCa M 3araxa.

Heab padoTsl

3aKperuieHle TEOPeTHYECKUX 3HAHUW 10 TEXHOJOTMU IPOU3BOJICTBA

OMYJIbCHM.
3axauu padoThbI
1. O3HakOMUTBCSI C  OCOOCHHOCTSIMH  TEXHOJIOTHYECKOrO0  Iporiecca

MPOU3BOJICTBA MaprapuHa.

2. O3HAKOMHUTHCS C PEKUMaMU TEPMHUUECKON 00paOOTKH MPOYKTA.
Onucanmne IKCNEPUMEHTAIBHON YCTAHOBKH

Cwmotpu naboparopHyto padoty Ne 9.



MeToauka BbINOJHEHNUs PA00ThI

N3 pa3nenbHO MOATOTOBIEHHBIX KUPOB B COOTBETCTBUM C PELENTYpOM
COCTaBHUTh KUPOBYIO OCHOBY Maprapusa. [Ipu 3ToM He00X0IMMO COOII0IaTh TaAKOE
COOTHOIIIEHHE B HAOOpe, 4TOOBI )KMUpOBasi OCHOBA UMeEJa TEMIIEpATypy IJIaBICHUS
27-33°C u obecnieunBaia MmiacTUYHOCTh MaprapHuHa.

B nonorperyto 10 32 - 38°C (Ha 4 - 5°C BbIllIe TeMnepaTypbl IJIaBICHUS)
YKUPOBYIO OCHOBY JJOOABUTH PACTBOP KPACUTEIS JJIsl IPUJIAHKS TOTOBOMY ITPOIYKTY
CBETJIO-XKEITOrO IIBETA.

CBexee UM BOCCTAHOBJIICHHOE MOJIOKO MAaCTePU30BaTh, CKBACUTh YUCTHIMU

KyJbTypaMu apoMaToo0pa3yronux MOJOYHOKHUCIBIX OaKTepUil NIJisi YCUJICHUS €TO
BKYCOBBIX M apOMAaTUYeCKHX CBOWCTB. B Mojoko m00aBuUTH cOib, caxap,
apoMaTU3aTOPhl U IPYTHE PACTBOPUMBIE B HEM KOMITOHEHTHI.
[IpoBecTn mpolecc 3MynbIUpoBaHusA. B pe3ylbrare TOHKOrO 3MYJIbIHPOBAHUS
CO3/J1a€TCsl MPOYHAsl AMYJIbCHUS, B KOTOPOW PAaBHOMEPHO PACHpPENEIICHBbI KUPOBasi U
BOAHO-MOJIOYHas ¢asbl. Jlanee noaydyeHHYI0 MaprapuHOBYIO SMYJIbCUIO OXJIAIUTh
npu Temneparype okosio 16 - 20 °C, yto oOecreyuT €€ KpUCTAUIM3AIUIO, T.€.
HEOOXOJIMMYIO CTENEHb OTBEPACHUS >KUpa U TUJIACTUYECKYIH) KOHCHUCTEHIIUIO
rOTOBOTO TIPOyKTa (Tad. 25).

Ta6muma 25 — Cxema TEXHOJOTHYECKOTO MpoIecca

Ne | Tex. mpouecc XapakTepHbIi Bpewms [Ipumeuanune
nporecca
napameTp pott

(TemmepaTypa,  YHUCIO

000pOTOB MEIIANIKH, M

ap.)
1 [TepememmBanue | N = 100 06/mMuH T=3 MUH
2 Harpes t=80 °C =5 MUH
"
T.J.

O0pabdoTKa ONBITHBIX IAHHBIX U COCTABJIEHHE 0TYETA
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[To pe3ynpTaTaM BBITIOJIHEHHOW PAOOTHI COCTABIISIETCS OTUET.
dopMa 0TYHETHOCTH

HazBanue paboThi.
[{exs paboTHLI.
Onucanue TEXHOJIOTUYECKOTO Mpoliecca.
Tabnuia ¢ pe3yapTaTaMy MapaMeTpoB TEXHOJIOTUYECKOIo mpolecca (Tadil.
25).
AHanu3 TEXHOJIOTMYECKUX PEKMMOB MPOU3BOJCTBA U BU3yallbHAs OILICHKA
MOJTY4YE€HHOT'O MPOYKTA.
3aKJIIOYCHHUE.

KoHTpobHbIE BONPOCHI
Yro Takoe maprapun?
OcCHOBHBIE KOMIIOHEHTHI, HEOOXOIMMBbIE JJIs TPOU3BOICTBA MaprapuHa’?
TeMmneparypHble peKHUMbI, IPUMEHSEMbIE [IPU TPOU3BOJICTBE MaprapuHa?

Crioco0Obl TpOM3BOICTBA MaprapuHa?
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