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Conepxanue

BBenenue

[Inan npaktuueckoro 3aHatuss Ne 1 KoHcepBHpOBaHME MHILEBBIX
OPOAYKTOB XosofoM. OrmpeneneHne OCHOBHBIX (DU3UKO-XUMUYECKUX
CBOMCTB MPOJIYKTOB JKUBOTHOTO U PACTUTEIBHOIO MPOUCXOKICHHUS.

[Tnan mpakTtudeckoro 3aHatus Ne 2 TeopeTwueckwe OCHOBBI IpoIiecca
oxJlakaeHua. M3MepeHrne W KOHTPOJIb TEMIIEPATYpPbl MPOAYKTOB MPHU
OXJIAJKICHUMU.

[Iman npaktuyeckoro 3aHatuss Ne 3 Teoperndeckre OCHOBBI Ipolecca
oxJaxaeHus. Puzndeckne W OMOXMMHUYECKHE M3MCHECHHS B THIIEBBIX
npoayKTax npu oxJjaxiaeHuu. OnpenesieHUe YCYIIKH MNPOAYKTOB MpHU
OXJIAXKICHUU.

[Inan mpaktudeckoro 3aHATHs Ne 4 TeopeTHyeckre OCHOBBI IMpoIEcca
oxnaxaeHud. OnpeneiacHue IUTEIbHOCTH OXJIAXKAEHHUS MUILEBBIX
MPOJYKTOB, UCIIOJIB3Ysl aHAaTUTU4YeCKoe ypaBHeHUE Dypbe B 000011ICH-
HOM BHJIE JIJIS T€J MPaBUJILHON FreOMETPUUYECKON (POPMBI.

[Inan npaktudeckoro 3aHATHS Ne 5 OCHOBHBIE BOIIPOCHI TEOPUU 3aMOpa-
JKUBaHMS MULIEBBIX NPOAYKTOB. IlocTpoeHMe npoueccoB U IUKIIOB Iapo-
BBIX KOMITPECCUOHHBIX XOJIOJWIbHBIX MAIlIMH B TEPMOJMHAMUAYECKUX A~
rpaMmax.

[Iman npaktuyeckoro 3aHaTuss No 6 OCHOBHBIE BOIIPOCHI TEOPUHU 3aMOpa-
JKUBaHMS THUILEBBIX NMPOIYKTOB. PacdeT mukna XOJOAWUIBHOW MAallWHBI.
[TocTpoeHune nuKiIa U pacueT OJJHOCTYIIEHYATON XOJIOIMJIBHON MAIIMHBI
[Inan npaktrueckoro 3aHsaTus Ne 7 3amopakuBaHUE IPOIYKTOB JKHUBOT-
HOTO MPOUCXO0XkIeHUs. OnpeneneHne KpuoCKOMMYECKON TEMIIEPATYPBI
[Tnan mpaktuyeckoro 3aHsTusi Ne 8 3amopakuBaHUE TPOIYKTOB pPacTH-
TEJIBHOTO NPOUCXOXKACHUS. OnpeneneHue JUIMTEIbHOCTH IPOLEcca 3aMOo-
paXWBaHUsI MUIIEBBIX ITPOAYKTOB.
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Beenenue

Henp aucuumminabl «X0JIOAUIbHAS TEXHOJOTHUS» - IPUOOpETEHHE Teope-
TUYECKUX 3HAHUM, MPAKTUUYECKUX YMEHHUN M HAaBBIKOB B 00JacCTU CO3JaHUS CIie-
[MAJBHBIX YCIOBUN JJIs1 0OpaOOTKH M COXPAHEHHS MUIIEBBIX MPOIYKTOB MOCPE/I-
CTBOM MCKYCCTBEHHOT'O XOJI0/1a.

3amauyn  XOJIOAWJILHOM TEXHOJOTUM MOYHO CBECTH K TPEM OCHOBHBIM
MOJIOKEHUSIM.

1. [[Iupokoe HccaeaoBaHUE COCTaBa, CTPYKTYPbl U CBOMCTB MHILEBBIX
IPOAYKTOB, H3yY€HHE MPOIECCOB, MPOTEKAIOMIMX B MPOAYKTaX, 3(h(HEeKTUBHOE
PErYIMPOBAHUE 3THX MPOLECCOB B JKEIATEIBHOM HAIPaBICHUH IOCPEICTBOM
U3MEHEHUS TeMIIepaTyphl U APYTUX (PaKTOPOB.

2.  PazpaboTka pamMOHAIBHBIX CIIOCOOOB BHEIIHETO BO3ACUCTBUS IPH
XOJIONUIBHON 00paboTKe M XpaHEHUH TPOJAYKTOB, a Takxke Haubosee
OJIarONpPUATHBIX PEXKUMOB OCYIIECTBICHHSI TaKUX MPOIECCOB B COOTBETCTBUH C
BaXHEHIIMMU OCOOEHHOCTSAMHU Ka)KJOr0 BUAA MPOAYKTOB U CBOMCTBEHHBIMU €MY
VU3MEHEHUSAMU IIPU XPAHEHUH.

3. Co3naHre TEXHUYECKUX CPEACTB JI peaju3aluu pa3paboTaHHbBIX
croco0O0B; aHaNU3 M OLIEHKa MPUTOJHOCTU TAKUX CPEACTB Ul OCYIIECTBICHUS
3aJIaHHBIX MIPOLIECCOB.

Juciuminza «XoJI0uIbHasl TEXHOJIOTUS BXOJUT B 4aCTh, JOPMUPYEMYIO
YYaCTHHKaMU 00pa30BaTeNIbHbIX OTHOIIEHHWI, MOATOTOBKM OakajaBpa IO Harpas-
nenuto 19.03.04 TexHonorus NpoOAyKIMH U OpraHU3aiusi oOIEeCTBEHHOIO MUTA-
HUs, HanpaBieHHOCTU (mpoduiist) TexHomorus u opraHu3aiusi peCTOPaHHOIO Jie-
na. Ee ocBoeHue MpoOUCXOIUT B 6 ceMeCTpe.



HaumeHoBaHMe MPaKTUUYECKUX padoT
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6 cemecTp
Paznea 1. OCHOBBI TeOPHH XOJIOAWJIBHOH 00PAa0OTKH M XpaHe- 2 -
HUSA
2 [IpakTiueckas pabora Ne 1. KoncepBupoBaHHe MHUIIEBBIX MPOTYKTOB 2 -

xonoaoM. OmnpezeneHrne 0OCHOBHBIX (PU3UKO-XUMHYECKUX CBOMCTB MpO-
IOYKTOB XXHBOTHOTO U PACTUTEIILHOI'O IIPOUCXOKICHUSI.

Lenp paboThI: ONpeAeanTs MIOTHOCTh MPOAYKTOB KUBOTHOTO M PACTH-
TEIHHOT'O MPOUCXOKCHHS, UX BJIArOCOIepKaHue, ABISIOUIUXCS OJTHUMHU
UX OCHOBHBIX (PH3MKO-XMMHUYECKHX XapaKTEPUCTHK MPOAYKTa, HE00XO-
JUMBIX Ul OIIMCaHMS, aHAJIM3a M OLCHKH TEeIUIOGU3NYECKUX MPOLECCOB
XOJIOAWIBHOW 00pa0OTKH MUIIEBIX MPOAYKTOB.

Pazpgen 2. Oxsaxaenne NMIEBbIX NPOAYKTOB 6 2
4 [IpakTnueckas pabora Ne 2. Teoperndeckre OCHOBBI IpoIecca OXJia- 2 -

XaeHus. M3MepeHne u KOHTPOJIb TeMIepaTryphbl NPOLYKTOB IIPH OXJia-

KICHUH.

Lenp paGoOTHI: U3YYUTH CIIOCOOBI W MIPHOOPHI U3MEPEHHS TEMITEPATYPHI
BO3JyXa B XOJOJWJIBHOW Kamepe M IHUIIEBBIX NPOIYKTaX, W3MEPHTh
TEMIIEpaTypy BO34yXa B XOJOAWIBHON KaMepe U B LIEHTPE IMILEBOTO
MPOJYKTa, ONPEACIIUTh KOA((UIIUSHT TSILIOOTAAYH, TEMIT OXJIAXKICHUS,
ucronb3ys ypaBaeHne Konaparsena

4 [IpakTnueckast padora Ne 3. TeopeTuueckue OCHOBBI MpoIiecca 2 -
oxnaxnaeHus. Ouznueckre U OMOXMMHUYECKHUE M3MEHEHUS B IH-
IIEBBIX MPOJYKTaX MpHU oxjaxaeHuu. OnpeesneHne yCymKkh mpo-
JTYKTOB IIPHU OXJIQXKICHUH.

Lenp paboThl: paccuuTaTh AHAIUTUYECKUM IIyTEM BEJIUYUHY
YCYIIKM TIPU OXJIaXKJIEHUHU, CPAaBHUTbH PE3YyNbTAThl pacdyera ¢ pe-
3y/lbTaTaMu OIbITa

4 [pakTryeckas padora Ne 4. TeopeTnueckrie OCHOBBI TPOIIecca OXJIaxie- 2 2
Hust. OnpeneneHne AIUTEIbHOCTH OXJIAKICHMS MHUILEBBIX MPOAYK-
TOB, MCHOJIb3Ysl aHaJIUTHYECKOe ypaBHeHHEe Dypbe B 000011€HHOM
BHJIC JUIS TeJI MpPaBHIbHOW reomerpudeckoit ¢opmel. Llens paboTh:
OIIPEeENIUTh  JKCIEPUMEHTANbHO-aHAJTUTHUYECKUM  IIyTeM MpoJoJ-
XKUTEJIBHOCTh Tpollecca OXJAXICHUA, TeMIepaTypy B LEHTpE Mpo-
JIYKTa B 3aBUCHMOCTH OT €ro TeIUIO(U3HUUECKHX CBOWCTB, TEMIIepary-
PBI OXJTKAAIOIIEH CPEbl; OMPEeNNTh TEIUIOBYIO0 HAarpy3Ky OXJIaK.a-
IOLIMX MPHOOPOB.

Paznen 3. 3amopakuBaHue NHIIEBBHIX MPOAYKTOB 10 2

7 [pakTuueckas padora Ne 5. OCHOBHBIEC BONPOCH TEOPUU 3aMOPAKUBa- 2 -
HUS MHIIEBBIX MPOIYKTOB. [locTpoeHHE MPOIECCOB U LUKIOB MapOBBIX
KOMIIPECCHOHHBIX XOJIOMWIBHBIX MAllMH B TEPMOJWHAMHYECKHUX JHa-
rpamMmax. Llenb paOoThI: OnpenenuTh mapaMeTpbl Y37I0BbIX TOYEK IIMKJIA
XOJIOAWJIBHOM MAIIMHBI B TETJIOBBIX JUarpaMmax.

7 [IpakTtuueckas padota Ne 6. OcHOBHBIE BONPOCH TEOPHU 3aMOPa’KUBa- 4 2
HUS MHIIEBBIX MPOTYKTOB. PacueT nmukia XomoanibHON MamuHb. Lens
paboThI: HA OCHOBAHMWHM TOCTPOCHHOTO Ha AMarpaMMe IMKJA MPOBECTH




TEIUIOBOM pacueT LUKIa XOJoAWIbHON MamuHbl. [locTpoeHue nukina u
pacyeT OJHOCTYNEHYaTON XOJI0IUIbHOW MaIlIMHBI

8 [IpakTrueckas pabora Ne 7. 3amopakmBaHHE IMPOIYKTOB >KUBOTHOTO 2 -
npoucxoxaeHus. OnpeiercHne KPUOCKOMUIeCKoi TeMmeparypsl. Llenb
paboThI: ompeeNeHre TeMIepaTyphbl 3aMep3aHusl MUIIEBBIX MPOIYKTOB,
aHaJM3 TeMIIepaTyphbl 3aMep3aHusl B 3aBUCUMOCTH OT XHMHYECKOTO CO-
CTaBa MPOJIyKTOB.

9 [IpakTudeckas padota Ne 8. 3amopakxrBaHUe MPOAYKTOB PACTHUTEILHOTO 2 -
npoucxoxaeHus. OnpeneneHue IIUTEIBHOCTH IMPOLEcca 3aMOpasKuBa-
HUSI TUILEBBIX IPOIYKTOB.

Lens paboThl: ompeneiauTbh 3KCHEPUMEHTaIbHO-aHATUTHYECKUM IIy-
TE€M IPOAODKUTEIBHOCTD MPOIIECCa OXIAXKACHUS, TEMIIEPATyPy B LIEH-
Tpe MPOAYKTAa B 3aBUCUMOCTH OT €ro TeIIO()HU3UYECKUX CBOMCTB, TEM-
mepaTypbl OXJAXKJAIOUIEH Cceapl; ONpEeNeauTh TEIUIOBYI0 HarpysKy
OXJIZXKJIAIOMIMX MPUOOPOB.

SN
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ILiian npakTudeckoro 3ansarus Nel

Tema: KoHcepBHUpOBAHME MNHUIIEBBIX OPOIVKTOB XOoJaoaoM. OrmpenesieHue
OCHOBHBIX (DM3HUKO-XUMHUYECKUX CBOMCTB IIPOIYKTOB KUBOTHOT'O M PACTUTEILHOTO
OPOUCXOKICHUS.

Llenv pabomel. onpeAenuTh MIOTHOCTh MPOJYKTOB KMBOTHOTO U PaCTH-
TEJIBHOTO MPOUCXOXKACHUS MX BJIArOCOJEpKaHUE, SBILIIOLIUXCS OJHUMHU U3 OC-
HOBHBIX (PU3UKO-XUMUYECKUX XapaKTEPUCTHK MPOYyKTa, HEOOXOTUMBIX ISl OTIHU-
CaHUsl, aHAJIN3a U OLICHKH TeTUIO(PU3HUYECKUX MPOIECCOB XOJIOAMIBHON 00paboTKU
MUILEBBIX MPOTYKTOB.

Teopemuueckas uacms:

IInan:

1. dusmdyeckue CBOMCTBA MUIIEBHIX MPOIYKTOB U MX BIMSHUE HA CKOPOCTh
OXJIAXKICHMS.

2. Temnodu3udeckre XapaKTEPUCTUKH M MX BIUSHUE Ha CKOPOCTh OXJIa-
JKJICHUS.

3. 'eomeTprueckue XapakKTEPUCTUKN U UX BIUSHHE HAa CKOPOCTh OXJIAXKIe-
HUSL.

4. BnarocoaeprkaHue B MPOAYKTE U B BO3JyXE U UX BIUSHUE HA Maccoo0-
MEH MPOAYKTA MPU OXJIAKICHUU.

[IpakTueckoe 3anaHue:

1. Onpenenenuie HACKIMHON U (PU3UYECKON IIIOTHOCTH MTPOTYKTOB.

2. OmnpeneneHue BIArocoiepkaHusi B TPOAYKTaX U OTHOCUTEIBbHOM
BJIQXHOCTH B Bo3ayxe 1o | - d muarpamme.

3. OmpeneneHne TEIIOEMKOCTH U TETUIOMPOBOTHOCTH MPOTYKTOB.



Coneprxanue paboOThI:

Jlns onucaHusi, aHajdu3a U OUEHKU TEIIOPU3HYECKUX TPOLIECCOB XOJO-
JTUIBHON 00pabOTKU MHUIEBBIX MPOAYKTOB MCHOJb3YIOTCS aHAIUTUYECKUE U
AMIUPUYECKHUE 3aBUCHUMOCTH TEIUIOMAacCOOOMEHA MPOAYKTa C OXJIaKIarolen
cpenoit. Pacuerbl TemioMaccOOOMEHHBIX MPOIIECCOB MOKHO BBIMOJHUTH, €CJIH
U3BECTHBI (pu3nyeckue, Ternnodu3nyeckue, reOMETPUUYECKUE U TUTPOMETpHUYE-
CKHE XapaKTepUCTUKU npoaykTa. K HUM OTHOCATCS HadaidpHas TeMIeparypa
3aMep3aHus MPOAYKTa, IUIOTHOCTh TEINIOEMKOCTb, TEIUIONPOBOAHOCTD, TEMIIEPA-
TYPOIIPOBOJHOCTD, TEILIOCOAEPKAHUE, YIEIbHAs IUIOIMIANb MOBEPXHOCTH, AKTUB-
HOCTb BOJIbI B IIPOJIYKTE.

3HaueHusT PU3NUECKUX U TETUTOPU3NYECKUX XAPAKTEPUCTUK 3aBUCAT OT XU-
MHUYECKOTO COCTaBa MUILEBBIX MPOIYKTOB, CTPYKTYPBI, CBOMCTB U (Ha30BOr0 CO-
CTOSIHUSL OTJEJIBHBIX KOMIIOHEHTOB. [InIeBbIe TPOLYKTBI CONEPKAT MHOTO BOJBIL,
U TOITOMY €€ KOJHMYECTBO U COCTOSHUE BO MHOTOM ONPENENSIOT (hU3NYECKUE B
TeII0(U3NUECKUE XapaKTEPUCTHUKU MPOAYKTOB. IIpu 3aMopakuBaHUM OCOOEHHO
3HAYUTEJIbHBI U3BMEHEHUSI CBOWMCTB MPOAYKTOB, TaK KaK CBOMCTBA BOJIbI U JIbJIA CY-
LIECTBEHHO pa3in4Hbl. [loTepH Macchl 1 U3MEHEHHE Ka4eCTBA MUILIEBBIX IMPOIYK-
TOB BO MHOT'OM ONPEAEIISIIOTCS TEMIIEPATYPHBIMH U BIAXKHOCTHBIMU IapaMeTpaMu
OXJIAKIAIOLIEH BO3AYLIHOW CPEbI, @ TAKKE AKTUBHOCTHIO BOJBI CAMOTO MPOIYK-
Ta. AKTUBHOCTB BOJIbl MPEJCTABIIAECT COOON OTHOILIEHHUE JaBICHHUE BOASHOTO Mapa
B IOTPAHUYHOM CJIO€ HaJ MPOAYKTOM P K IaBJIEHUIO BOJISIHOTO ITapa HaJl YACTON
BOJIOM Po pyu OJJMHAKOBBIX TEMIIEPATypaX:

a —

PO

AKTHUBHOCTh BOJBI SBISIETCA (PYHKIIMEH BIIArOCOJCPKAHUS MPOAYKTa, €T0
XUMUYECKOTO COCTaBa W CTPYKTYPHI IIpOIYKTHI C BBICOKMM BIIAroCoepKaHHEM
UMEIOT BBICOKYIO aKTUBHOCTB BOJIbI. C MOHMIKEHHUEM BJIAr0COaCpKaHUS MPOIYK-
Ta aKTUBHOCTh BOJbI YMEHBIIIACTCS U TEM CaMbIM CO3IalOTCSl YCIOBHUSI, TIPU KO-
TOPBIX Pa3BUTHE CBOOOJHBIX MUKPOOPTAHU3MOB 3aTPYAHSETCS WM CTaHOBUTCS
HEBO3MOXHBIM. OT aKTUBHOCTH BOJIbl B MHUINEBBIX MPOJAYKTaX 3aBUCUT HE
TOJIBKO KU3HEACSATEIHbHOCTh MPUCYTCTBYIOIIEH MUKPOQIOPHI, HO U UHTCHCHUB-
HOCTHh Pa3HOOOpa3HbIX M3MEHEHU, B TOM 4YHcClie (PEPMEHTATUBHBIX, TPOUCXOISI-
X B HUX.

CnoXHOCTh (POPMBI MUIIEBBIX MPOAYKTOB YIAETCS YYECTh B TEIJIOMAcCO00-
MEHHBIX pacyeTax TOJbKO MyTeM MPHUOIMKCHHBIX YITOJO00JICHUHN TeIaM IPOCTOM
(GbOpMBI WIIH ITyTEM BBEJICHHS B PACCMOTPECHUE T'E€OMETPUUCCKUX M (U3UUECCKHUX
XapaKTePUCTHUK, TIPEKIC BCETO TUIOTHOCTH, CBSA3BIBAIOIIMX MACCy Tela CIOKHOM
(OpPMEI C €r0 OCHOBHBIMH pa3MepaMHu.

[I10THOCTh KaXXIOTO MPOIYKTa MOXKHO YIAOBJICTBOPUTEIBHO TOYHO TOJ-
CUUTAaTh HAa OCHOBE 3aKOHA CMEIICHUS, €CJIM M3BECTHBI €r0 COCTaB M IJIOTHOCTh
COCTAaBHBIX YacTEH, B YACTHOCTH BOJIbI M CYXOT'O OCTaTKa.

O6opynoBanue, mpuOOPHI, MaTepUaibl: CYIIUILHBIN MIKad; dIEKTpUIECKas
TUTUTKA; BECHI JIA0OPATOPHBIC; IKCUKATOP; MUKPOU3MENbUnTeNb TKane PT-2; ms-
copyOka; OIOKCBHI CTEKJIISTHHBIC WJIM METaUTM4eckue uin (haphopoBbIe YallleuKH,



MEpHBIE CTaKaHbl U MEPHbIE LIWJIUHJIPHI Pa3IUYHON BMECTUMOCTH; TUHENUKH, IITaH-
TeHIUPKYJIb.

TexHuKa BBINOJIHEHUS PAOOTHI:

PabGoTa MoeT mpOBOAUTKLCS C OJHUM U3 OOBEKTOB MCCIICIOBAHMS: KYCOYKOM
Msica WU PBIOBI, KapTodeneMm, S0I0KaMu, aneIbCHHAME, WM IPYTUMHU MPOTYKTa-
MU PACTUTEIHLHOTO MPOUCXOKICHUS MPABUIILHON TE€OMETPUICCKON (POPMBI.

OmnpeneneHue Biorocojepxkanus (BIakHOCTH). ONBIT MPOBOJSAT HE MEHEE
4yeM B JBYX MapajuleNIbHbIX ONpeaeieHusIX. B npeaBapuTenbHO BBICYIIEHHYIO 110
MOCTOSIHHOM MacChl U B3BEIIEHHYIO OIOKCY MOMEIIAIOT 5 T. THIATENIbHO Tepeme-
HIAaHHOTO U3MEJIbYEHHOTO 00pasiia ¥ CTaBAT B CYIIMJIbHBIN IIKad JJIs BBICYIIMBA-
Hust. OOpa3ibl Msica uin peIObl BhicylIuBaioT npu temmneparype 150 °C B Teye-
HUe | yaca; HaBeCKy pacTUTENbHBIX MPOAYKTOB CHavaja MpOTrPEeBalOT Ha JIEKTPU-
yeckoe mnTKe 20-25 MUHYT A1 yAaneHus: n30bITOYHOTO KOJTUYEeCTBa BJIary, a 3a-
TEM BBICYIIMBAIOT 10 IMOCTOSSHHOW Macchl npu temmeparype 103+2°C. Ilo
OKOHYAaHWHU BBICYHIUBAaHUS OIOKCH uiau ¢dapdopoBbie YalIEUKH BHIHUMAIOT W3
CYLIMJIBHOTO MiKaga, MOMEMIAIOT B 3KCHKATOp, OXJAXJaroT W B3BemmuBaror. Co-
Jiep KaHue BJIary B MPOAYKTE PACCUUTHIBAIOT MO popMyJie

x ="M 400, %
m

re M - macca OIOKCHI, T;

M1 - Macca OFOKCHI C HABECKOM JI0 BHICYIINBAHUS, T;

M, -Macca OFOKCBI C HABECKOH MMOCIIe BHICYIITUBAHHS, T.

PacxoxaeHuss MeXIy JBYMs NapaUICIbHBIMUA OTPEACICHUSIMUA HE JOJDKHBI
npesbimath 0,2-0,3%.

CpaBHHTH MOJTyYCHHBIC 3HAYCHUS COJICPIKAHUS BJIard B MUIICBBIX MPOTYKTaX
CO CIPAaBOYHBIMU JIAHHBIMH.

Pe3ynbTaThl onpeneneHus Biard B o0pasiax MpoayKTOB 3aHECTH B TAOIUILY

1.
Tabmuna 1. - Onpegenenne coaepKaHusi BiIard B o0pasiax MUIEBBIX MPO-
JIYKTOB.
Uccnenyemslii Macca 0rokcbel, M | Macca OIOKCEI ¢ Macca OIOKCEI ¢ Conepxxanue
oOpaszen HaBECKOH, M1 HaBECKOH, M Biaru, %
1
2
3
4urt.m.

Onpenenenne MIOTHOCTU. [ITOTHOCTH TMPOAYKTOB OMpPENENSIOT pac-
YEeTHBIM M JKCIIEPUMEHTAIBHBIM TTyTeM. [ ompeneneHuss I0OTHOCTH pacueT-
HBIM ITYTeM B3BCIIMBAIOT HCCIEAYyeMbId oOpasell MPOIyKTa, 3aTEM OIMPEIACIISIOT
€ro reoMeTpudecKkue pasmepnl (0OpasziaMm Msica U PHIOBI CIEAyeT MpsiaaTh Mmpa-
BIJIBHYIO TEOMETPUYECKYIO (popMy, HampuMep HapajuiesienuIie/ia) 1 pacCunThI-

BafOT ero 00beM. [[JTOTHOCTh paccYMTHIBAIOT 1O (hopMyIIe:

_m
L=V
rae M - Macca MpOAyKTa, T;

V - 00beM nmpoaykra, M°.




[Ipu ompesneneHnn MIOTHOCTU SKCIIEPUMEHTATBHBIM IyTEM 00BEM MPOIYKTa
OTIPEACIIAIOT MyTeM HU3MEpeHUs 00bemMa BBITECHEHHOM >KUJIKOCTH MPU MOTpYyxKe-
HUA MPOAYKTa B MEPHBIA UIUHIP, 3aM0JIHEHHBIN BOJON J0 ONPEACIIEHHOTO 00b-
eMa WJIM MEpHBIN CTaKaH.

CpaBHHMBAIOT MOJIYYEHHbIE 3HAUEHUS INIOTHOCTH MEXIy COOOM U C TaHHBIMU
CIIPaBOYHOM JINTEPATYPHI.

OmnpeneneHue IIOTHOCTH CYXOro ocTtarka. Tak Kak Jt000i MUIIeBOM MPOAYKT
COJICPXKUT BJIAry U CyXH€ BEIIECTBA, TO €ro MIOTHOCTh MOKHO YCTAaHOBUTH HA OC-

HOBE 3aKOHA CMEMICHUS U BBIPA3UTh (POPMYIION:
1

5, 9.
P1 P2

rie Ji - BecoBas J10JI1 CyXUX BEILECTB;

J2 - BecoBas JI0JIs BJIary;

p1- INIOTHOCTh CyXOTO OCTaTKa, I/M°;

P2 - ITIOTHOCTB BOABL, I/M3,

3Has BIArocoiepkaHue MPOAYKTa (COOTBETCTBEHHO, BECOBYIO JIOJIIO CyXOT'O
OCTaTKa) U €ro IUIOTHOCTb, MOJIb3YSICh (POPMYJIOW 3 HANTH IIOTHOCTH CYXOTO
octaTka. Pe3ynbTaTel onpeenenus miIoTHOCTH 0(hOPMUTE B BUIE TaOIHUIIHI 2.

ConocTaBUTh MNOJYYEHHBIE SKCIEPUMEHTAJIbHBIE 3HAYEHUS (PU3KUKO-
XUMHUUYECKUX XapaKTEPUCTUK MPOIYKTOB >KMBOTHOTO U PACTUTEIBHOIO MpPOUC-
XOXKJI€HUs, CIeJIaTh BBIBObI IO padoTe.

Tabnuna 2. — Pe3ynbTatsl onpeneaeHust II0THOCTH.

p:

OOpazeny | Macca Pacuetrnoe | [lmotHocth | O0OBEM [InotHocTe | [ImoTHOCTH
NpoAyKTa | obpasna | 3HaueHHe | p, I/M° KUAKOCTH | p, /M3 CYXOro
m, r o0beMa, Ve M2 OCTaTKa
Vp, M3 p1, r/m®
1
2
3
4uT.n

PesynpTaTel 1abopaTtopHoit paboTel 0GOPMHUTH B BUJE TAOIUIIHI 3.
Tabnuna 3. — Pe3ynbTaThl OMBITA.

Oo6pa3zen Conepxanue | CnpaBounsie |IlmoTtHocTs | CnpaBounbie | [ImoTHOCTH

npoayKTa | BiIaru, % JaHHBIE r/m® JaHHBIE CYXOTO
ocTaTka,
r/m°

1

2

3

4urT.I0.

Konmponvusie gonpocur:

1.Kakne (u3nko-XxuMUUeCKHe U TEIIODU3NYECKUE XapaKTEePUCTUKH
MUIIEBBIX MPOIYKTOB HEOOXOMUMBI JUIsl pacueTa TermIoMacCOOOMEHHBIX MPOIIeC-
COB B XOJIOJUJIbHOM TexHoyoruu? JlaliTe ux XapakTepUCTUKY.

2.Kakue TUrpoMeTpuyYecKrue XapaKTEPUCTUKU TMHUIIEBBIX MPOAYKTOB BhI
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3HaeTe? Kak BimsieT BiaroconaepkaHue MUIICBBIX MPOIYKTOB HA aKTHBHOCTH BO-
IBI?

3.Kak m3MeHSIOTCSl TETUIOPU3NIECKIE XapPaKTEPUCTHKU TIPH XOJIOIUIHHON
00paboTKe MUIIEBBIX MPOTYKTOB?

4.Kak ompenensth IIOTHOCTh NpoAykToB? Kakum o0pa3om u3MeHsETCS
IUIOTHOCTH THIIEBBIX MPOAYKTOB IPHU XOJIOAUIBHON 00paboTke?

5.Kak ompenenuTs TOYKY pOCHI, 3Has TEMIEPATypy U OTHOCHUTEIBHYIO
BJIQYKHOCTh BO3JIyXa MO MpUOOpaM (TUTPOMETPBI, ICUXPOMETPHI) B C HUCTIOIb30Ba-
HueM | - d quarpammer?

6.YTto Takoe HachITHAs MIIOTHOCTH? Kak BIMSIET «CKBaKHOCTBY» Ha CKOPOCTH
€ro OXJIAXKJICHUS?

7.Kak ompenenuTs TEMI0EMKOCTh U TEIJIOMPOBOJIHOCTh MPOAYKTa pac-
YETHBIM U 3KCTICPUMEHTAJIBHBIM ITyTEM?

8.Kak BimsieT Ko3pGUITUEHT TETIIONPOBOJHOCTH Ha CKOPOCTh OXJIAKICHUS ?

9.4Yto Takoe «mpuBeeHHAs» TEIUIONPoBoIHOCTH? Kak oHa onpenensiercs?

10. Kak ompeaenutb TeMIepaTyporpoBOJIHOCTbh Mpoaykra? ['ne ucmosb-
3yeTcsl ATOT MOKa3aTesb?

Ilnan npakTU4eckoro 3ausiTusi Ne2

Tema: TeopeTnuecKre OCHOBEI Ipoliecca oXJaxkaeHus. MIsMepenne u KoH-
TPOJIb TEMIOEPATYPHI IIPOIYKTOB IPU OXJIAKICHUU.

Llenv pabomei: U3yduTh COCOOBI U MPUOOPHI U3MEPEHUS TEMIIepaTyphl
BO3JyXa B XOJIOAUJIBHOM KaMe€pe W MUILEBBIX MPOIYKTAX, U3MEPUTH TEMIIEPATY-
Py BO3/1yXa B XOJIOJAUJIBHOW KaMe€pe U B LIEHTPE MUIIEBOT0 MPOAYKTA, ONpeae-
JUTHh KOADOHUIMEHT TEIIOOTAAYr, TEMIT OXJIAXICHHUS, HCIIONb3ys ypaBHEHHE
Konnparsena.

Teopemuueckas uacms:

[Inan:

1. Wsyuuts ypaBHenue Konmaparnena.

2. llenw u crmocoObI XOJIOIUIBLHOTO XPAaHEHUS TTUIIIEBBIX MTPOTYKTOB.
3. XoJIoaumiIbHOE XpaHEHHUE MPOIYKTOB KUBOTHOTO TIPOUCXOKICHUS.
4. CrniocoObl X0JIOJUIBLHOTO XPaHEHUsI TUIOJIOB U OBOIIIEH.

IIpakTueckas yacTb:

1. NByuuth crocoObl ¥ NMpUOOPHI U3MEPEHHUs TEMIIEpaTyphl BO3AyXa B XO-
JIOIMJIBHOM KaMepe B MUILEBBIX MPOTYyKTaX.

2. W3meputp TemmepaTypy BO3ayxa B Ja00OpaTopuH, B XOJOAMIbHOU
KaMepe U B LIEHTPE MUILIEBOTO MPOIYKTA.

3. Omnpenenutsb KoneOaHUS TEMIEPATYPHI BO3AYXa B TOPTOBOM XOJIOAMIIb-
HOM 00OpY/ZOBAHUHM NPHU LUKJINYHON pabOTe XOJIOAUIBLHOTO arperara.



Coneprxanue paboOThI:

[Ipu X0NOAMIBHOM XpaHEHUM OXJIAXJACHHBIX, MOAMOPOKEHHBIX M 3aMOpPO-
YKEHHBIX MPOJYKTOB MPOTEKAIOT CJIOXKHBIE MPOIECCH, B pe3yJabTaTe Yero M3MeHs-
eTcsi MUKpodIiopa MPOAYKTOB U TKaHH, MPOUCXOJAT pacmlaj U CUHTE3 BEIIECTB,
CHUKAIOTCA KaueCTBO M LIEHHOCTh MPOJYKTOB, yMEHbIaeTcs ux macca. Kak mpa-
BUJIO, TIPU MOHWXEHUHM TEMIEpPaTyphbl XpaHEHUs MaJaeT MHTEHCUBHOCTh HEXe-
JaTeNbHBIX U3MEHEHUM, JTyUIlle COXPAHSIETCS KaYeCTBO, COKPAIIAIOTCA MOTEPH.

[Ipu Temmnepatypax Humxe -12 °C pa3MHOXKEHUE MHKPOOPraHHW3MOB HEBO3-
MO>KHO Y 3HAYUTEIbHAS YacTh UX oTMUpaeT. OTHAKO MPU TEMIIEpaTypax XpaHEHUs
oxJlaxJeHHbIX NPoayKTOB (-1 1o +4 °C) u 0cOOEHHO MPU BBICOKOW OTHOCUTEIb-
HOW BJIQYKHOCTH BO3/yXa HEM30€KHO pa3BUTHE MUKPOQIOPHI, U C TEUCHUEM Bpe-
MEHHU HACTyIaeT MUKpOOHalibHAasl mopua NMpoAyKToB. CpOKU AOMYyCTUMOTO Xpa-
HEHHS TeM OO0JIbIlIe, YEM HHKE TEMIIEPATYPA XPAHCHHUSL.

[Ipy XOJOIUIBLHOM XpPaHEHUU MPOJYKTOB PACTUTEIBHOTO MPOUCXONKIACHUS
IPOAODKAIOTCS (PU3NOJIOTUYECKHE U OMOXMMHUYECKHE MPOIIECCHl, IPOTEKABIINE B
IJI0JIaX U OBOIIAX 10 UX cOopa. BaxkHeHMM U3 HUX ABISETCA MPOIECC JbIXa-
HUs, T.€. OKHCIUTEIBHBIN IPOLECC, IPU KOTOPOM IIPOUCXOIUT PACIICIUICHUE Op-
raHUYECKHUX BEIIECTB O YIVIEKUCIIOTO ra3a U BoAbl. B pe3ynbTare AbIXaHus IJI0-
JIOB U OBOLIEH coaep:kaHHE KHUCIOpOJia B OKpYKarolled ux artmMocdepe yMeHblIa-
€TCs, a KOHUEHTpAlHMs YTIEKUCIOro raza Bo3pactaer. MIHTEHCHUBHOCTD JbIXaHUS
CHU)KAETCs ¢ MOHWKEHUEM TeMIIepaTypbl, YMEHBIIICHUEM KOHIIEHTPAlUU KUCIOPO-
J1a ¥ YBEJIMYEHUEM KOHILIEHTpAMH yriekucaoro ra3a. [loaTomy st MHOTHX BHIOB
Y COPTOB IIOZIOB M OBOILEW XOJOJWIBHOE XpaHEHUE B aTMOC(epe OMpeaesIeHHOTO
COCTaBa MO3BOJISIET JYYIIe COXPAHUTh KAYECTBO, YBEIIUUUTD JJUTEIBHOCTh XpaHe-
HUS CHU3UTH notepu. Huzkue temmnepatypsl xpaHeHus (0J1U3KHMe K KPUOCKOTIHU-
YECKHUM) MOKHO PEKOMEHJI0BATh HE ISl BCEX IJI0JI0B U OBollel. B kiyOHsX kap-
Todesst TPU HU3KUX TeMIIepaTypax MPOUCXOIUT HAKOIJICHUE CaXxapoB, B Pe3yJb-
TaTe peakiuy Kpaxmai mnpeBpamaercs B caxap. [loatomy kaprodens pekoMeHTy-
10T XpanuTh 1pu 4 °C. Y HEKOTOPBIX IUIOAOB MPU HU3KUX TeMIEpaTypax BO3HH-
KaroT (PU3UO0JIOTHIECKUE 3a00JICBaHMS.

Crnenyet pa3nuuarh JJIUTEIBHOE XOJOAWIBHOE XPAHEHUE KPATKOCPOYHOE.

OxJaxxIeHHOE MSCO, CTPYNIUPOBAHHOE MO BUaaM (roBsiiHA, OapaHUHA,
CBUHMHA) M KAaTErOPHUsSM YMUTAHHOCTHU, XPAHSATCS B TyIIaxX W MOJYTylIax B
MOJBEIICHHOM COCTOSIHMM ¢ npomexyTtkamu 20-30 mM: TemnepaTtypa Bozayxa 0
+-1 °C, orHOCuTENbHAasA BIAXKHOCTH 85-90 %, CKOpOCTh NBMKEHMSI BO3AyXa HE
BhIle 0,2 M/C, ITUTEILHOCTb XpaHeHus 7-16 CyT.

[ToaMopokeHHOE MSICO XPAaHUTCS B MOABELIEHHOM COCTOSIHUM WJIU B IITa0e-
JsX: TeMiiepatypa Bosayxa -2 °C, oTHocutenbHas BiaaxHocTh 85-90 %, npopo:-
KUTEIBHOCTh XpaHeHus A0 17 cyT.

3aMOpOXKEHHOE MSICO YKJIAABIBAIOT B mTabenu. MHOTa yKpBIThIE TKAHBIO C
JEASHOW TIa3ypblo: TeMIlepaTypa Bo3ayxa-12 4- -25 °C, OTHOCUTENbHAs BIaX-
HOCTb 95-98 %, nnuTenbHOCTh XpaHeHus 10 18 Mec. YmakoBaHHOE MSCO XpaHUTCS
JI0JIbIIIE HEYTTAKOBAHHOTO, YCYIIKA YITAKOBAHHOTO Msica MEHbIIE B §8-9 pas.

OxnaxaeHHy0 NTUIYy XpaHsaT B sumkax npu 0 mo +2 °C, oTHOCHUTENbHOU
BiaxxHoctu 80-85 %. Cpok xpanenus 10 5-6 cyT. [lomMOpOKEHHBIE TYIIKU MTUIIBI
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xpasnsat opu -2 °C u oTHOcuTenbHOU BiaxHocTu 90-95 % no 20-25 cyt. Anutens-
HOCTh XpaHEHUsl 3aMOPOKEHHOIo Msca NTullel 10 4-12 mec. B 3aBucumocTtu ot
temriepaTypbl xpaHeHust (-12 1o -25 °C) U OTHOCUTENIbHOM BIXKHOCTU BO3yXa
85-95%.

OxnaxxaeHHasi ppida 0OBIYHO XpaHUTCS BO JbAY IpHU -2 A0 -8 °C U OTHOCHU-
TEIBHOW BIIAXHOCTH 95-98 % (IMTENbHOCTH XpaHeHus 10 2-16 cyT) moamopo-
xenHas rpu -3 °C (o 20-25 cyr), a 3amoposkeHHas - npu -15 1o -20 °C u oTHOCH-
TeIbHOI BIIaKHOCTH 95-98 % (1m0 2-8 mec).

[1moabl 1 OBOIIM XpaHATCS B KOHTEIHEpaX, AIIUKaX U KOPOOKax, yCTaHABIU-
BaeMble B IITa0eNsI Ha MOJI0HAX B TPU-UYETHIpE sApyca; KapTodenab U HEKOTOPhIE
Jpyrue OBOIla MOXHO XPaHUTh HaBaIbHBIM criocoOom. Ilpu XpaHneHuu onrtu-
MaJbHbIE YCIOBUSA 3aBUCSIT OT BUJA U MOMOJIOTHYECKOro coprta. Tak, TeMrepaTrypa
HaXOJUTCA B Ipenenax ot -2 1o +16 C, a oTHocuTeNnbHAas BJIaXKHOCTh BO3/IyXa - OT
70 1o 95 %.

AKTHUBHOE BEHTWJIMPOBAHUE MPUMEHSET MPU XpaHEHUH KapTodens, JTyKa u
KamyCThl. JTa IPOAYKIUS XPAHUTCS B OXJIAXKIAEMbIX XPAHWIHILAX HABAJIOM C BBI-
cotoit OypTa 10 5 M MO0 B CIENUANBHBIX KOHTEHHEpax ¢ UX CKIAJUPOBAHHUEM B
3-4 sipyca. B mony XxpaHuiuina moj ciioeM kapTtodenss npeaycMOTpEeHbl BEHTUIIS -
[IUOHHBIE KaHAJbI, 3aKpbIThIe perieTkamu. CKBO3b CI0M KapTodens nepuoanye-
CKH TIPOJIYBAIOT BO3AYX B IEJSAX MOJCYIIKU KapTodes, ero OXJIaKIESHUS U OTBO-
Jla TEeIyia, BIICIAIOIErocs MPU JbIXaHuU. /(151 mpoayBKU KapTOQens UCIONb3YIOT
Hapy>XHBIM BO3J1yX, €CJIM €ro mapameTphl MpUEeMIIEMbl, JTUOO PEIUPKYISIIUOH-
HBIM BO3/1yX XPaHWJIHWINA, OXJAXIAEMbIM C MOMOIIBI XOJOAWIBHON YCTaHOBKH,
JM00 CMECh HApy>KHOTO M BHYTPUCKIIAJCKOro Bo3ayxa. HampaBienue QBUKEHUS
BO3/lyXa CKBO3b OypT CHU3Y BBEPX WJIH CBEPXY BHU3.

[locne 3aknaakyd NPOAYKUMK B XPAaHWIMIIE MOCIEAOBATENIBHO MPUMEHSIOT
OCHOBHBIE PEXKUMBI PaOOTHI: JIEUEOHBIA PEXKUM, PEKUM OXJIKIACHUS, PEKUM
xpaHeHus. JleueOHbIN pesxuM (PeXUM MPOCYIIKH): TeMIIepaTypa BO3yXa Ha BXO-
ne B cioi kaptodens 12-25 °C, otnocutenbHas BnaxHocth 60-70 %, pacxos Bo3-
nyxa 5—200 M %/(1-4), mepuoIMYHOCTH IPOLYBKH 5-6 pa3 B cyTku 1m0 10-30 MuH ¢
nepepsiBoM 1,5-2 4, nmurensHOCTh pexxkuma 10-15 nuei.

PexxuM oxnaxkJeHus: Temneparypa BO3ayXa HUXKE TeMIlepaTypbl KapTodems
Ha 3-5 °C, Ho He Hmxke | °C, oTHOCUTENbHAS BIQKHOCTh HE JTOJKHA OOYCIIOBIIH-
BaTh KOHJCHCAITMIO aTMOC(EpPHOW BJarm Ha KIyOHsAX, pacxon Bo3ayxa 50-60
M3/(T-4), IEpHOJMYIHOCT TIPOLYBKH 8-10 4 B CYTKHM, JIMTENLHOCT pexuma 20-40
JTHEH.

Pexum xpanenus: Temnepatypa 4-5 °C, orHocutenbHas BIaxkHOCTh 80-95 %,
MEPUOANYHOCTH NIPOAYBKH 1-3 4 B CyTKH; JNINTEIBHOCTH pexknma 8-10 mec.

B perynupyemoii razoBoi cpeqie XpaHsaTcs sS0JI0KH, TPYIIH, HUTPYCOBBIE, KO-
CTOYKOBBIE IJIOJIbI, aHAHACHI, OaHAHbI, OBOIIM, 3€JI€Hb, SITOJbl, CEMEHA, LIBETHI,
rpudbl. Cioco® MO3BOJISIET COKpPATUTh MOTEpU B 2-3 pasza, MPOIJUTH JJIUTEIIb-
HOCTh XpaHEHUS, JIyUllle COXPAaHUTh KAa4eCTBO MPOJAYKTOB. [lnonabl U oBoIM mo-
MEIAIOT B OXJIAXAAEMOE T€PMETUYHOE XPAHUJIUIIE, B KOTOPOM CO3/1a€TCsl UCKYC-
CTBEHHas aTMocdepa ¢ HU3KUM COJEPKaHUEeM KHUCJIOpoJa Ha ypoBHE 1-5 % u mo-
BBIIIEHHOM COJIE€p>KaHUEM YTIEKUCIOro rasa, oobrano 3-5 %. Temneparypa mnoa-
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nepxkuBaercs ot -1 g0 +4 °C ¢ Tounoctbio +£0,5 °C, OTHOCUTENbHAS BJIAXKHOCTD
pasHa 90-97 %.

OnTuManbHbIE TapaMeTphl CPEJIbl 3aBUCAT OT BUAA U MOMOJIOTHYECKOTO COp-
Ta MPOJIYKIIUH, €€ COCTOSIHUS U JITIUTEIbHOCTH XPAHESHHUS.

Hauunas ¢ xonuenTpauuu kucioponaa 14 % (B armochepnom Bozayxe 21 %
O,), nanpHelIIee ee MOHMKEHHUE 3aMeJUIsIeT MPOLECChl JbIXaHUs, CIIOCOOCTBYET
Jy4lIeMy COXpaHeHHI0 MpoaykToB. [Ipu konuneHtpanuax Huxe 1 % Oz; BO3MOXK-
HBbI (PU3HOIOTHYEeCKHEe 3a00JIeBaHMs (QJIKOTOJIM3AIHs TUIOA0B, N3MEHEHUS BKyca 1
3amaxa, pa3MsAr4eHue U pacTpECKUBAHUE IIJI0/I0B, MOSIBJIEHUE SATHUCTOCTH).

[Ipy MOBBIIEHHBIX KOHLIEHTPALUAX YIJIEKMCIIOIO I'a3a 3aTOPMaKUBAETCA Jbl-
XaHHEe TUIOZ0B U 3aMEUISIIOTCS (PU3UOIOTHYecKre U (hepMEHTaTUBHBIC TIPOIIECCHI,
YTO TOJIOKUTEIBHO BIHMSIET HA COXPAHHOCTH MPOAYKTOB. [lpu cnuirkom Gombimx
KOHIICHTpAIUIX, HarpuMmep, it 6710k cBeime 5 % COz, BO3MOXKHBI (PU3HOTIOTH-
yeckue 3a00JeBanus (MoOypeBaHue CEpIlleBUHBI, MyYHUCTOCTh, PACTPECKUBAHUE
MOKPOBHBIX TKAHEH).

[Ipu XpaHeHUU B peryJMpyeMON ra3oBoi cpelie NpOAYKIMs MOrJIOMAeT KHUC-
JIOPOJ ¥ BBIACINISIET YIJIEKUCIBIN Ta3 MPUMEPHO B PAaBHOM 00bEME, UTO MPUBOAUT K
VU3MEHEHUIO KOHIIEHTPALMU 3TUX KOMIOHEHTOB 110 1 % B cyTku. [lockonbky aomy-
CTUMBbIC KOHIICHTPAIIMU KOMIIOHEHTOB IMPHU PETYJIUPOBAHUU COCTaBa aTMOC(hEpHI B
XpaHuiuiax He npessimarot £0,5 %, 71 coXxpaHeHus ONTUMAIBHBIX MMapaMeTPOB
TpeOyeTcs criennagbHOe 000pYI0BAHHKE.

JI71s1 KpaTKOCPOYHOTO XpaHEHUs MPOAYKTOB JJIMTEIBHOCTh XPAHEHUSI COCTaB-
asieT 2-3 cyT, 10 OTIEJbHBIM BHJaM OHAa MOXET OBITh yBeJIW4YeHa A0 6 CyT.
Temneparypsl xpanenus (B °C) cuemyrommue: -2 - psida; 0 - MsACO, MACHBIE U
pbIOHBIE OTy(padbpuKkaTsl; 23 - OBOIIHbIE OJYy(PAOPUKATHI, MOJIOYHBIE TPOIYKTHI,
YKUPBI, TTUIIEBBIC OTXOABI; 4 - QPYKTHI, ATOJbI, OBOIIN, HAITUTKH, 3€JI€Hb; O - KOH-
JUTEPCKUE U3aenus; 15 - 3aMopokeHHbIE IPOAYKTHL. [IpM COBMECTHOM XpaHEHHUH
Msica, pbIOBI, MSICHBIX M PHIOHBIX TOTYy(haOPHUKATOB MOJICPKUBACTCS TEMIIEpaTypa
0 °C.

OTHOCHTENbHAS BIAKHOCTh BO3/lyXa B XOJIOAMJIBHBIX KaMepax IMOIepKUBa-
etcst Ha ypoBHe 80-95 %. [Ipu xpanenun GpyKTOB, SITOJ, OBOIIIECH, HAITUTKOB U 3€-
JICHU TIPEeIyCMaTPUBAETCS MPUTOYHO-BBITSDKHAS BEHTUIISIUS C KPAaTHOCTBIO BO3-
nyxooomeHa 4 o0beMa B CYyTKH.

JI71st KOHTPOJIS 32 mapaMeTpaMK XpaHEHUs NMpeJHa3HauYeHbl TPHUOOPHI U3MEpe-
HUS TEMIIEPaTyphbl, BIAXKHOCTH, CKOPOCTH U Ta30BOr0 COCTABA.

O6opynoBanue, MPUOOPHI, HHCTPYMEHTHI: XOJIOAUJIBHUK OBITOBOM, KOMIUICKT
TepMomnap, 4achbl-CEKyHAOMEDP, TEPMOMETPHI.

TexHuKa BBITIOJHEHUS PaOOTHI:
1. U3y4uTh TEXHUYECKOE OMUCAHNE U WHCTPYKIUIO MO MCIIOJh30BaHUIO
U3MEPUTEIbHBIX MPUOOPOB
2. IIpoBecTn mpoOHBIE HU3MEPEHHUS TEMIEPATyphl B Ja0OpaTOPUHU W
BHYTPHU XOJIOJTUIIBHON KaMephl.
3. U3meputh TemrepaTypy Bo3Ayxa B JIA0OPATOPUH PA3IAYHBIMH H3MEPH-
TeJIHLHBIMH MPUOOPAMU U CPABHUTH TIOKA3aHUA.
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4.TTomecTUTh U3MEPUTEIbHBIE MPUOOPHI BHYTPH XOJOIMILHON KaMepbl
¥ TIPOBECTU OJHOBPEMEHHBIN OTCUET MOKa3aHWW HE MeHee 3 pa3 yepe3 paBHBIC
WHTEpBaJbl BpeMeHu (3 MuH). TeMriepaTypy Bo3ayXa B XOJOIUIBLHOW KaMmepe H3-
MEpSTh cHayJasa npu 3aKPBITOU JBEpH C MOMOIITHIO
TEpMOIIap, a 3aTeM - C MTOMOIIBIO CTEKIITHHBIX TEPMOMETPOB. TemmepaTypy BO31Iy-
Xa U3MEPATH BBEPXY XOJOAMILHON KaMephl, B CEpeIHE, BHU3Y, B MOPO3UJIHLHHKE.

5. HenpepsIBHO perucTpupoBaTh TeMIepaTypy BO3AyXa B XOJOAUILHOM
mKady B TEUCHHE TPEX IHUKIOB pabOThI XOJIOAUIBHOTO arperara, ONnpeacinuTh
KOJICOAHMS TeMIIepaTyphbl MPU XPaHCHUU TPOAYKTOB. [IpOgomKUTEIHHOCTD TIe-
PHOJI0B pabOTHI U IPOCTOS OMPECIUTD MO Yacam.

T=£|n Uy e

M tion ~lkam
G-C,
a-F

G - Macca npoaykra, Kr;

F - moBepXHOCTb, M;

o - kKoo dumuenT Termnooraaun, Br/(m? - °K);

C, - yaenbHas TemioeMKkocTh, JLx/(kr - °K).

6. U3meputh Temmneparypy B IIEHTPE OXJAXKJICHHBIX U 3aMOPOKEHHBIX IMPO-
nykToB. JIJisi u3MepeHus: TeMrepaTypbl TEpMOIIapy BBOAST B LIEHTP MPOIYKTa U
Ha TTOBEPXHOCTH M3MEPAIOT TEMIIepaTypy, yriyosss tepmonapy Ha 1-2 mm. Jlan-
HBIC 3aITUCHIBAIOT C UHTEPBAJIOM B 10 MUH.

Tabnuna 1. — Tabaua pekoMeH1yeMoro pa3MelleHus IPOyKTOB B XOJIO-
TTHHUKE

rac m= - TCMII OXJIAXKXACHUS, C,

MecTto XpaHeHHs! HanmeHnoBanue npoaykra

Mopo3uiIbHOE OTAEIEHNE
BepxHss nonka

Cpenssis 1 HUKHSSA TO0JIKa
Ilonka BHYTpEHHEN YacTH IBEpU

Tabnuna 2. — Pe3ynpTaThl onbiTa

Bpems ¢ Haua- Temneparypa, °C
Ja OXJIAKJIe- | BBEPXY B Cepe/InHe BHU3Y B Mopo3uiib- B nentpe mpo-
HUS1, MUH HOM Kamepe JIYKTa

Konmponvusie sonpocul:

1.Oxapaktepu3yiiTe cmocoObl XOJIOAUILHOTO XPAaHEHHS IMMHIIEBBIX IPO-
JTYKTOB.

2.B 4em 3akirodaeTcs 1elb X0JIOAUIBHOTO XPaHEeHUS TTUIIEBBIX MTPOIYK-
TOB?

3.Kak BIUAIOT TeMmrneparypa U HMUPKYJISIUS BO3ayXa Ha MPOIECC XOJI0-
JTUIBHOTO XpaHeHus? JlaliTe XapaKTepUCTUKY XOJOAWIBHOTO XPaHEHUS TPO-
JYKTOB PAaCTUTEIBLHOTO TIPOUCXO0XKICHHUSI.

4 Kakue Tpolecchl MPOTEKAIOT TMpPU XOJOJUJIBHOM XpaHECHUHU
MPOJYKTOB PACTUTEIHLHOTO MPOUCXOKICHUS?

5./laiiTe xapakTepUCTUKY XOJIOJUJIBHOIO XPaHEHUs MPOAYKTOB >KUBOT-
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HOT'O IMPOUCXOKIACHH. Kakue MponecCChI MPOTCKAOT IMPHU XOJOAWJIBHOM Xpa-
HCHHH IIPOAYKTOB JKUBOTHOT'O HpOI/ICXO)K,Z[CHI/I}I?

Ilnan npakTu4yeckoro 3ansTust Ne3

Tema: TeopeTnueckrue OCHOBBI Mpollecca OxJIaxkaeHus. Puznyeckne u 6uo-
XUMHUYECKUE U3MEHEHUS B MUIIEBBIX MPOAYKTAX MPHU OXJakJeHUU. OnpeaeseHue
YCYIITKH MPOAYKTOB MPU OXJIKICHHH.

Lenv pabomwi: paccunTaTh AHATUTHYECKAM MYyTeM BEIMYHHY YCYIIKU TIPU
OXJIQKJICHUH, CPABHUTH PE3YJIBTATHI pacueTa ¢ pe3yJbTaTaMH OIbITA.

Teopemuueckas yacms.

[lnan:

1. OxnaxxeHrue U XpaHeHHUE MPOTYKTOB B OXJIAXKICHHOM COCTOSTHUH.

2. VI3MeHeHus Npu OXJIaXKICHUU MPOTYKTOB dKUBOTHOTO MPOUCXOKICHUSI.

3. OxuyaxJaeHue u XpaHeHue MI0/I0B U OBOIIEH B OXJIAXKJACHHOM COCTOSTHUU.

[IpakTueckoe 3agaHue:

1.Paccuntarh BEIMYMHY YCYIIKH MPOJYKTOB MPU OXJIAKICHUU aHAUTHYE-
CKHM ITyTEM.

2.0npenenuTh BETUYUHY YCYIIKH MPOIYKTOB OMBITHBIM MYyTEM H CPABHHUTH
pacyeTHbIE JaHHBIE C pe3yJibTaTaMU OIbITA.

Conepxanue pabOThI:
[Ipu oxytaxJIeHUH TMUIIEBBIX MPOJYKTOB B BO3AYyX€ MPOUCXOMST UCIApEHUE
BJIard C TOBEPXHOCTH MPOJYKTA U YMEHBIIIEHUE MACCHI MPOAYKTA - YCYIIKA.

Ecnu xonnuecTBO Biaru, MCMApUBIICICS 3a BpeMsl OXJIAKJICHUS C ILIO-
maau S, 0603HauuT Gy, a yASIbHYIO TEIJIOTY ucnapenus L, To TermnoTy, oT-
BEJICHHYIO MIPU UCTIAPEHUU, MOYKHO OMPEACIUTh 3aBUCUMOCTBIO:

Q, =G, L,.
Torma KOIWYECTBO HMCHAPUBILIEWUCS BJIard, WM a0CONIOTHAsl yCYIIKa OXJa-
KJAEMOT0 MPOyKTa

G =

w

Q.
L,

Ha HNHTCHCHUBHOCTH I/ICHapeHI/IH BJIaTru U3 HpO)IyKTOB BJIIUSAKOT TAKUC q)aKTOpBIZ
KOJIMYECTBO TEIUIOThI, IPOHUKAIOLIEH B KaMepy XpaHEeHUs (TEIIONPUTOKH); KOJIU-
YCcCTBO HpOI[yKTOB B KaMepe " CTCIICHB €€ Sal“py}KeHHOCTI/I; COOTHOIICHHC BOCHpI/I-
ATHUA TCIIJIOTHI OXJIAXKAAOIINMAU HpI/I60paMI/I HYTCM KOHBCKIIMHN U pa)maupm; COO0T-
HOIICHHUC prerCTI/I napa B03)1yX8_ B KaMepe nu y HOBerHOCTI/I OXJIaXJaCMbIX
HpOI[yI(TOBZ KOJINYCCTBO I[OHOHHHTGHBHOﬁ BJIary, HOCTyHaIOIHefI B KaMepy (HO—
MHMO BJIard, OTJIaBaéMOW MPOIYKTaMHU MPH YCYIIKe); dPPeKTuBHAS TUIONIAAb UC-
napeHus MPOyKTa, 3aBUCSINAS OT €ro KOH(UTYpAIlUU U TIIOTHOCTH YKIIAJIKH.

Mertosuka npoBeaeHust pabOThI:
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B xononunbHyo Kamepy, pabOTaloN[yl0 B CTAlMOHAPHOM pEXHUME, MOMella-
10T MPEJIBAPUTENBHO B3BEIIEHHBIN C TOYHOCTHIO, 10 0,1 T mpOAYKT misd oxyaxie-
Hus. Jns uccnenoBaHust yaoOHO, YTOOBI OXJIAXAA€MbId MPOAYKT UMEN MPOCTYIO
reoMeTpudecKyto Gpopmy, ero pusnyeckue XxapakKTepuCTUKUA ObUIH TOCTATOYHO XO-
pOLIO M3BECTHBI, TOCTOSIHHBI M OAHOPOAHBI BO BCEX YACTIX. 3aMEPSIOT TeMIIEepa-
TYypy OXJIZKIAIOIIETO BO3/lyXa B XOJOAWIBHOW Kamepe. [l usmepeHus temmepa-
Typbl OJIHY TEMIIEpaTypy BBOJAT B LIEHTP MPOJYKTa, a APYrYIO yriyosstoT Ha 1-2
MM B €ro NOBEPXHOCThb. B TeueHue Bcero ombiTa TEMIEpPATypa, BIAKHOCTb U CKO-
pPOCTh JIBH>KEHHSI BO3AYyXa JOJDKHBI ObITh MOCTOSSHHBIMU. [lapameTpsl Bo3ayxa 3a-
MepsoT Kaxable 10 MUHYT, 3alKdCh TeMIIEpaTypbl B LIEHTPE U HAa MOBEPXHOCTH
OXJIQXK/Ia€MOTI'0 MTPOJIYKTA - KAXKAbIE 5 MUHYT.

OxJtaxeHue BeIyT A0 TeX IOp, MOKa TEMIIEpaTyphl B LIEHTPE MPOJYKTa HE
CTaHET paBHOM Temmeparype Bo3ayxa B kamepe. [locie 3Toro BBIHUMAaKT IPOLYKT
U3 KaMephl XOJOAWIbHUKA U OBICTPO B3BEIIMBAIOT. 3aMEPSIOT TaKKE reoMeTpuye-
CKHE pa3Mephl IPoAyKTa. Bee 3aMepsl 3aHOCAT B MPOTOKOJI UCIIBITAHUMN.

O06paboTKa pe3ybTaToB:

1.Tlo pe3ynpTaTaM 3aMepOB MUIIEBOTO MPOJYKTa BBIUUCIUTH IUIOMIAAbL €TO0
IIOBEPXHOCTH (B M?).

2. Ilo naHHBIM O HayaldbHOM M KOHEYHOM Macce OXJIAKIAEMOTO MPOIyKTa
BBIYHCIIUTH a0COJIFOTHYIO IMOTEPIO0 MACChI M MMOTEPIO MacChl (B %0).

3.Ecnmu mapameTtpsl Bo3ayxa (t, p, V) B XOJOAWIHHOW KaMepe HE M3MEHSITUCH
B X0/¢ onbITa 0osiee ueM Ha 5%, UX MOKHO CUHNTATh ITOCTOSHHBIMH.

4.PaccunTaTh YCYIIKY MPU OXJIAXKICHUH 110 GOpMYyJIe:

Un -m
g :F'(l_e ')

T7ie g - KOJIMYECTBO UCTIAPEHHOM BJIarH, KT,

U, - HadanbHas CKOPOCTh YCYIIIKH, KI/4;

M - TeMn oXJIaXKJIeHus, 1/4;

€ - OCHOBaHUE HATypalIbHBIX Jorapudmos, € = 2,71828;
t - ITUTETBLHOCTD OMBITA, Y.

5.Ha ocHOBaHWM OTBITHBIX JAHHBIX MMOCTPOUTH MOTYJIOTAPU(DMHICCKYIO KpH-

BYIO OXJIQXKICHHUS.

J{nst aTOrO MO OCH aOCIUCC OTKIIAJBIBAIOT BpeMS T1, T2, T3 (T1 < T2 < T3), a.
no ocu opauHat — INO1, INO2, INO3 (O - u3bkITOUHAS PA3HOCTH MEKAY TEMIIEpaTy-
POl OKpY’KaroIIel cpenbl U TeMITepaTypou IIEHTpa MPOAYKTa, COOTBETCTBEHHO, B
MOMEHTHI Ty, T2, T3).

HavanpHble ydacTku momynorapudMudeckux rpadukoB UMEIOT GopMy KpH-
BOH, YTO OOBSICHSIETCS HEYCTAHOBUBIIIEMCS PEKUMOM Ha MEPBOM CTAINN OXJIaXK]Ie-
HUS, KOTJIa OOJBIIYIO0 POJIb UMEET HaYaIbHOE pacmpeseneHue TemmepaTtypsl. [103-
e HACTyMaeT PETyJISIPHBIA PEKUM, U KpHBas MPUHUMAET (GOopMy TIPSIMON JIHHHH.
C MOMeEHTa HACTYIUICHUS PETYISIPHOTO PEKUMA JIOTapu(dM H30BITOUYHOM TeMIIepa-

TYpbI B B JIFO00M TOUKE U3MEHSETCS BO BPEMEHU 1O SKCIIOHEHIIMAIbHOMY 3aKOHY:
INO=-mt+e
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31ech m - MOJIOKUTEIBHOE YUCIIO, COXPAHSIONIEE OJHO U TO K€ 3HAYEHUE ISt
100011 TOYKM Tesa B TE€YEHUE BCEro Mpolecca. 3HaYeHUe m ONpeesstoT 1Mo TaH-
TeHCY yTiia HaKJIOHa NPSIMON K OCH BPEMEHHU.

6. OnpenenuTh Temn OXJaxJIeHUS m. [ 3TOro I0OCTaTOYHO B3SITh Ha
npsMoit nomynorapudmudeckoro rpaduka e Touku P1 u Py 4511 HEKOTOpBIX ABYX
MOMEHTOB U T1 M T2 (T1< T2), KOTOpPBIM COOTBETCTBYIOT 3HaueHus: O1 nO; Temme-
paTyphl.

Torna, ucronab3ysi CUCTEMY YPaBHEHUIA:

INO1=-mti+e
INO2 =-m1t+e

H BbIYUTAasAd OJHO YPABHCHHUC U3 APYTOro, IMOJy4YuM:
m :(|n01- |n02)/ (Tl- T2)

1. KoaddunmenT temmonepenaun HaXoaiT U3 KPUTEPHATHHOW 3aBUCH-
MOCTH:
a, = f(Nu);
~Nu-4
c D 1

rae Nu=0,197Re - xputepwmii HyccenbTa;
Re — kpurepuii Pelinonbca,
Re = M’
Vv

311ech V — CKOPOCTh IBMKCHHS BO3yXa, M/C, JUIS XOJOAMIBHON KaMephI

V =01+0,2m/c,

V— ko3 PuiimeHT KHHEMAaTUYECKON BSI3KOCTH BO3/TyXa MPU CPEIHEN TemMrepaType
BO BpeMs ombita, M%/c, (mpu 0°C V,=16-10° m?/c);

A — TEIJIONPOBOIHOCTE BO3AyXa IIPU AaHHOi Temneparype, Br/m? K, (A nmpu Tem-
neparype oxjaxaeHus pasna 2,36 Br/m?-K);

D - nuameTp oxJ1axaaBIIETOCS IPOIYKTA, M.

8. PaccunTaTh Ha4aIbHYIO CKOPOCTH YCYIIKHU TI0 (popmyIie:
_m-C-G,t, —a.t,S

e-sn
r

m

rae C — TemnoeMKOCTh Tena, KJ[K/Kr;

G - HayaibHAs Macca IWIHH]IPA, KT

tvn- HauanpHas TEMIepaTypa teina mno ooremy, °C;

e — K03 PuimenT Ternooraaun, Br/m? K;

S — oAk MOBEPXHOCTH MIPOAYKTA, M2

tsh- HauanbpHAs TeMIepaTrypa MOBEPXHOCTH (B HAYAJIbHBII MOMEHT OXJIAXKICHUS €€
MOYHO MPHUHSATH PABHOW TeMIEpaType OXJIaKIarouero so3ayxa), °C;

I — Teriora ucnapenus, JHx/xr ( 1=2260 xJx/kr).

9. CpaBHUTH pacueTHOE 3HAUCHUE YCYIIKU U PE3yJIbTaThl ONbITa 0OPMHUTH B Ta0-
mune 1. Caenats BBIBOJIBI.

Tabnuna 1. — Pe3ynbTaThl onbiTa.

Bpems | Bpemst | Temneparypa | Otaocuresnbnas | Temmeparypa | Temmepartypa | T | O | IgO
Hayasa | 3aMepa | Bo3ayxa, °C | BIaKHOCTb B LIEHTPE | MOBEPXHOCTH

InO
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OIbITa BO311yXa, % nponaykra, °C | npoaykra, °C

Koumponvusie 6onpocuwi:

1. Kakumu cnmoco6aMu OCyHIeCTBIAETCS TEIMJI0- U BIarooOMEH MEeX-
Iy IPOJYKTOM M OXJIaXJarolleil cpeaoi?

2.Kakne pusnueckne BeIMUNHBI BIUSIOT HA BETUYHHY YCYITKHA?

3.Kakue cynecTByroT CrtocoObl YMEHBIIIEHUS YCYIITKN?

4.Kakve U3MEHEHUSI MPETEPHEBAIOT MPOIYKThI KUBOTHOTO MPOUCXOXKIACHUS
NP OXJIAKIECHUN ?

5.Kakue (u3nko-xMMuUUeCKue H3MEHEHUS TPOUCXOASAT MPU XPaHECHUHU
IJIOJIOB U OBOIIEH B OXJIAKJIEHHOM COCTOSIHUU?

Ilnan npakTuyeckoro 3ausitusa Ned

Tema: TeopeTnuecKne OCHOBEI MMporecca oxJaxacHusa. OnupeaeaicHue JIn-
TEJILHOCTH OXJAXKIACHUS IMHUINEBBIX IMPOIVKTOB, HWCOOJIL3VS AHAIUTHYECKOE
ypaBHeHHE Dypbe B 0000MIEHHOM BUJIE IS TEJI NMPABUIBLHONW IT€OMETPHUYECKON

QDOQMBI.

Lenv pabomul:

1.OnpenenuTs SKCIEPUMEHTAIBHO-aHATUTUUECKUM TyTEM MPOJOJIKH-
TEJIbHOCTH MPOIecca OXJIAXCHUs, TEMIIEPATypy B IIEHTPE MPOAYKTa B 3aBUCH-
MOCTHU OT €T0 TeIIO(QU3UUECKUX CBOMCTB, TEMIIEPATYPhl OXJIAXKIAIOIIEH CPEIbI.

2.0npenenuTh TEIUIOBYIO HArPYy3Ky OXJIKIAIOIMIUX TPUOOPOB.

Teopemuueckas yacmo:

[1nan:

1.CyiHOCTh ¥ 3HaYEHUE MPOIIecca OXIIAKIACHHUS, CIIOCOOBI OXJIaXKICHUS.

2. BeiOop KOHEYHOU TeMIiepaTyphl IpHu oxJaxaeHnu. KomuuecTBo Termia,
OTBOJMMOTO IIPU OXJIAXKICHHUH.

3.0npenenenne UIMTEIBHOCTH TIpoliecca oxJaxaeHus. PakTopsl, BIUs-
IOIIME HA CKOPOCTh OXJIAXKICHUS TTUILEBBIX MPOTYKTOB.

4 BnusiHue reOMeTPUUYECKUX pa3MepoB MPOAYKTOB U (GOPMBI HA CKO-
POCTBH IpOLECCA OXJIAKICHUS.

[IpakTueckoe 3anaHue:

1. Omnpenenuth TPOJOIKUTEIHHOCTh OXJIAXKACHHS JKCIEPUMEHTAIBHBIM
nyteM. [locTpouTs rpaduk MOHMKEHUS TEMIEPATyphl IIEHTPa MPOAYKTa B 3aBU-
CUMOCTH OT BPEMEHH OXJIAXKICHUS.

2. PaccunTarth NpOAOIKUTENBHOCTh OXJAXKICHHUS J0 3a/JaHHOIN Temrepa-
TYpBl U TEMIEPATypy B IIEHTPE MPOJIyKTa B KOHIIE Mpoiiecca oxyaxaeHus. Cpas-
HUTb pe3yibTaThl pacyeTa ¢ pe3yJbTaTaMHU OIIbITA.

3. OmnpenenuTs TEMIOBYIO Harpy3Ky OXJIaKJAI0UINX TPHOOPOB.
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Coneprxanue paboOThI:

BonbIIMHCTBO MHUIIEBBIX MPOAYKTOB MHpU OOBIUHBIX TeMIepaTypax IOJro
XpaHUThCS HE MOXeT. [lon BIMAHMEM MHMKPOOPraHU3MOB U (PEPMEHTOB, a TAKKE
HEKOTOPBIX (PaKTOPOB BHEUIHEW cpeabl -BO3AYyXa, CBETa U JAp., B HUX MPOUCXO-
AT OMOXMMHUYECKUE U3MEHEHHUsI, BCIEACTBUE KOTOPBIX MPOIYKTHl MOPTIATCA.
OnHako MHUKpPOOPraHu3Mbl U (PEPMEHTHl MOTYT OKa3blBaTh BJIUSHHUE HA IpO-
JOYKTBl TOJIBKO TPU OIpEJEIeHHbIX YyciaoBHsX. Eciam co3narte HeOnaronpusiTHbIE
YCIJIOBHS 11 HOPMAJIBHOTO MPOTEKAHUA XUMUYECKOW U OMOXUMHYECKOH pe-
aKIMHU, BBI3BIBAEMBIX MUKPOOPTaHU3MaMHU U (epMEHTaMH, TO MPOIYKTHl OyIyT
COXpaHATh IE€pPBOHAYaJIbHBIE CBOICTBA JIUTENbHOE BpeMs. KoHcepBHpOBaHHE
(conenue, cynika, MapuHOBAHUE, KOTYEHHUE, NEUCTBUE BBICOKMX U HU3KUX TEM-
nepaTyp U Jip.) 3aMeJIsIeT Wi BOBCE IPHOCTAHABIIMBAET JESITEIbHOCTh MUKPOOP-
ranu3mMoB U pepmeHToB. O1HAKO, BCE CIIOCOOBI, 32 UCKIIOUEHHEM KOHCEPBUPO-
BAHUS XOJIOJOM, B TOM WJIA MHOM CTEIICHW M3MEHSIOT BHEIIHUWA BHUJ, I[BET U BKY-
COBBIE KaueCTBa MPOAYKTOB XOJIOJ K€ IMOYTH HE U3MEHSET IIUTATEIIbHbIE U BKYCO-
BBIC KaueCTBa MPOAYKTOB, X BHEIIHETO BHJA, HE PAa3pyIIAET COACPIKAILIUXCS B
HUX BUTaMUHOB. [loaTOoMy oxnaxiaeHue sABIseTCs HauOOJiee COBEPIICHHBIM
METOJIOM COXPAHEHHUSI IPOITYKTOB.

OxutakieHue - 3To IpoLece, MIPU KOTOPOM TEMIIEpaTypa MUILEBOTO IPOIyK-
Ta IOHMWYKACTCS 10 TEMIIEPATYpPhl, OJIM3KOM K KPHOCKOIUYECKOW, HO HE CTAHOBUTCS
Hke ee. KoHeuHas TemriepaTypa OXJIaxAeHUs IPOIYKTOB JEXKHUT B Iipeaenax ot 0
1o +5 °C. OxnaxaeHHbIe NPOJTYKThl MOTYT COXPAHSITh CBOM MEPBOHAYAIIBHBIC Ka-
yecTBa 0€3 3HAUMTEIBHBIX M3MEHEHHI MpPOAOLKUTENbHOM Bpems. PriOy, Hampu-
Mep, MOKHO COXPaHsATh B OXJaxJIeHHOM Bujie 10 nueit, msico - 30 aHel, ppyKThl 1
quna -

Heckonbko mecsen. g nydiero COXpaHeHHs MPOAYKThl HEOOXOIUMO
OXJIAKIATh KaK MOKHO ObICTpee.

O} heKTUBHOCTh XOJOAUIBLHOTO XpaHEHUsS! 00YCIaBIUBACTCS CIAEAYIOMUMHU
dbakTopamu:

- TIIATENBHOW COPTHUPOBKOM ITPOYKTOB, NOCTYNAOIINX HA XPAHEHUE;

- COZIEp>KaHUEM XOJIOAWIBHBIX KAMEP B YUCTOTE U MX PErYyJIIPHON BEHTHJIS-
105 (S)

- COZEpKaHUEM B XOJOJIMUJIBHON KaMepe COOTBETCTBYIOLIEH TEMIEPATYpHI,
OTHOCUTEIBHOM BIa)KHOCTH M CKOPOCTH LUPKYJIALIMHN BO3AYyXa.

O6opynoBanue, MpuOOPbI, UHCTPYMEHTHI: XOJOJUIBHUK OBITOBOM, KOM-
IJIEKT TEPMOIIAp, MICUXPOMETP ABrycTa, YaChl-CEKYHIOMEDP, TEPMOMETPHI.

Meronanka npoBeieHns padoThI:

1. UsmepuTh TeMiiepaTypy U OTHOCUTENIbHYIO BIaKHOCTh BO3/JyXa B KaMepe
XOJIOAWJIbHHKA. B TeueHue Bcero ombiTa TEMIEPATYypa, BIAXKHOCTb U CKOPOCTH
JBUKEHMSI BO3/1yXa JOJDKHBI ObITh MOCTOSHHBIMH.

2.Y6eauBIIMCh B YCTAHOBJEHUM CTAllMOHAPHOTO pEeXHMa pPabOTHI XOJO-
JWIBHUKA, IOMECTUTh B KAMEPY MPEABAPUTENBHO B3BEUIEHHBIA MPOIYKT. [[s mc-
CJIEIOBaHMSI yA0OHO, YTOOBI OXJIaXKAAEMbII MPOIYKT UMEI IPOCTYI0 FeoMeTpHhye-
ckyto hopmy (1map, TMIUHAP, TUTACTHHA).
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3. JIns u3MepeHusl TEMIEPATYPhl B HaYalle OXJIAXKIAEHUS TEPMOIapy BBOJAT

B LEHTP NPOAYKTa, 3aTE€M HU3MEPSIOT TEeMIEpaTypy IOBEPXHOCTU MPOJYKTa,
yrayOnsis Tepmonapy Ha 1-2 mm. OxJaxJaeHue BenyT 10 TeX IMop, MoKa TeMmIiepa-
Typa B IIEHTPE U Ha MOBEPXHOCTU HE CTAHET PaBHOM TemIeparype Bo3ayxa B Ka-
Mepe. 3anuch TeMIlepaTyphl B IIEHTPE U HA MOBEPXHOCTU MPOBOAAT KaKIbIe 5 MU-
HyT. [IpOOIKUTENTEHOCTh OXJIAXKIEHUS OIPEACNIAIOT Ha OCHOBAaHUU OIBITHBIX
JTAHHBIX.

4. OnpenensitoT MPOJOJKATEIBHOCTh OXJAXKJIECHUA NPOAYKTa aHAIUTHYeE-

CKH{, TOJb3YSIChb HOMOTPAMMaMH JJIsl TE€J IPaBUIBHOM I€OMETPHUYECKOW (POPMBI.
Tennodusnyeckue cBOMCTBA HEKOTOPHIX MHUIIEBBIX MPOIYKTOB YKa3aHbl B TAOIHIIE
1 npuiioxeHus.

Ha nomorpammax mo ocu abcurce HAaHECEHBI 3HaUeHUS Kputepusi Oypre:
a-r a-r
FO = ?, nu FO =

e a — K03 QUIUEHT TeMIIEPaTypPOIPOBOJHOCTH HPOLYKTa, M2/4;
T — IPOJIOJDKUTEIBHOCTD OXJIAKCHUS, U,
0 — MOJIOBUHA TOJIIUHBI (€CJIM MPOAYKT UMEET (POPMY IUIACTHUHBI), M;
R — paguyc (1 nuIMHIpa WK 11apa), M.
Ha ocu opauHaTt 0T/10%KeHbI 3HaUeHHs 0€3pa3MepHOid TeMIlepaTyphl:

t —t

0= ,
t,—t

H C

rae e t;— TCMIICPATypa B LICHTPC ITPOAYKTAa COOTBCTCTBCHHO B KOHIIC U B

Havane oxnaxnaeHus, °C;

t.— remnieparypa cpenpl, °C.

Kax o nmHrn HOMOrpaMMbl COOTBETCTBYET ONIPEAECIICHHOE 3HAYCHUE KPU-

tepus buo:

Mm2-K.

a-s
A

rae A — Ko3(PUIMEHT TeIIONPOBOJHOCTH NpoayKTa, BT/m-K;

0— KO3(PUIIMEHT TEIIOOTIauM OT MPOIYKTa K OKpYsKarolieu cpeae, Bt/

Bi =

i)

[Tpu oxnaxkaeHnn npoaykra B Bo3ayxe no KOrpecy:
a=6,2+42w,

I7Ie O — CKOPOCTh ABHKEHHUS BO3yXa, M/C.
Jlnst cBOOOTHOM KOHBEKITUH

a =30..6,0 Br/(M?-K)
npu ©=0,5...0,6 M/C COOTBETCTBEHHO « = 7,0...15,0 B1/(M*-K).

5. IIpoIOMmKATENBHOCTD OXJIAXKACHHS 10 3aJaHHOM KOHEYHON TEMIIEPATYPhI

OMpCACIIAAOT 110 HOMOTI'paMMC U3 COOTBCTCTBYIOMICTO 3HAYCHUSA KPUTCPHA (Dypbe:

Fo-o2
T
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6. TemnepaTypy B IEHTpE MPOAYKTa B KOHIIE IIPOIIecca OXJIAXKIEHHUSI OIpe-
JEJSIOT 1o 3HaYeHusiM FO u O.

7. Pacxoj xoJi071a Ha OXJIAXKIEHHE MPOAYKTa OMPEACIISIOT:
Q=G-c-(t,-t,),

rae G — macca oxJ1aX1aeMoro MpoayKTa, Kr;

C — TETUIOEMKOCTb MIPOAYKTa IpH oxJaxaeHuu, kJx/kr-K.

VY nenbHas TEMIOEMKOCTh OCHOBHBIX TPOIYKTOB (MPU TEMIIEPATypeE BbIIIE
TOYKM 3aMEp3aHMs) MPUBEJICHA B Ta0uIe 1 TpriioKeHus.

CpenHss TeroBas Harpy3ka Ha OXJIaKaroIIye MpruOOpPhI ONPEAEIIAETCs KaK
COOTHOILIEHHE ITOJIHOI'O PacXx0/a X0JI0/1a B IIPOLIECCE OXJIAXKICHUS K IIPOIOJDKHU-
TEJIBbHOCTH 3TOT0 Ipouecca. PacueTHyro Harpy3ky npuHuMaroT Ha 30% Beile
CpellHEeW BBUAY UUKINYECKON pabOThl OXJIAXAAIOIIUX PUOOPOB.

8. OdopmiieHne xKypHaIOB UCIIBITAHUN B COOTBETCTBUU C Ta0aumamu 1 u 2.

Tabmuna 1. — XKypHas ucnsITanuid.

Bpems Bpemsa  3a- | Temneparypa | OtHocutensHas | Temneparypa | Temmneparypa
Hayajla OIbl- | Mepa cpensl, °C BJIQ)KHOCTh B LIEHTPE | IOBEPXHOCTH
Ta cpensbl, %o nponykra, °C | npoaykra, °C

Tabnuna 2. — XKypHas ucrbITaHui.

[Tpoxyktel | Macca, | Temneparypa | Temneparypa | T, |9, | a, o, Temmneparypa
KT cpensl t¢, °C | mpoaykTa g |M | M¥Yu | Br/(M*K) | mpomykra
HavalbHas KoHeuHas Ik,
tu, °C °C

Koumponvuvie 6onpocuwi:

1.Yto Takoe OXJaXJEHHUE MUIIEBBIX MPOAYKTOB, KaKHe MPOIYKTHI
Ha3BIBAIOTCS OXJIAXKICHHBIMU?

2.Kaxkue cyiiecTByOT CriocoObl OXJIaXIeHUs?

3.Kak BiusitoT Temmneparypa U IUPKYJIAIHs BO3AyXa Ha MPOLECC OXJIaxe-
HUS?

4. Kak ornpeaenuThb MpoI0KUTEIILHOCTh TIPOIecca, OXJIaXIeHUs ?

5.00bsicHUTE, THe ObICTpee OXJIAAUTCS MNPOAYKT, HANMPUMEpP, TYyIIKa
NTUIIBI, B BOJE WJIM HA BO3AYyXE, €CIM TEMIIepaTypa OXJIaKIAIoUINX Cpel OJHA U
Ta e, Harpumep, +1° C?

6.B uem oTimuMe pU OXITAKICHUH MPOTYKTOB POCCHITIBIO U B Tape?

7.Kakme mpormeccsl Temjao- U MaccoOOMEHa MPOMUCXOASAT MPHU OXJia-
XKJICHUU THIIEBBIX MPOTYKTOB?

Ilnan npakTH4yeckoro 3aHaTust Neb
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Tema: OcHOBHEIE BOIIPOCHI TCOPHH 3aMOPAKMBAHUS ITMINICBLIX ITPOJAYKTOB.
[TocTpoeHMEe NPOLIECCOB M IIMKJIOB NAPOBBIX KOMIIPECCUOHHBIX XOJIOAWIBHBIX Ma-
IIH B TCPMOANMHAMUWYCCKHUX JHArpaMMax.

Lenv pabomur.

1 Onpenenuth MapaMeTpbl Y3JIOBBIX TOYEK IMKJIA XOJIOAWIHLHOU
MAIIMHBI B TEIUIOBBIX JHarpaMMax.

2. [TpoBecTH TEITOBOM pacyueT UK XOJOIUIHbHON MAIIHHEI.

Teopemuueckas uacmo:

N3 Bcex cmoco0oB oOxJaxAeHUs HauOoJblIee MPUMEHEHHE MOTYUYUIIO
OXJIQXKJICHHE C MOMOIIBI XOJOJAWIBHBIX MAllMH (MAIIMHHOE OXJaXJECHHUE), NIPH
KOTOPOM HCIIOJIb3YETCSl MPUHIUI KUTISIINX KUJIKUX Ta30B. PaboTa X0I0uIbHbBIX
MallliH TOJIHOCTHIO aBTOMAaTU3WPOBaHA, YTO JAET CJEAYIOLIME MPEUMYIIEeCTBa:
y0o0CTBa B 3KCILTyaTaluu, O€30MacCHOCTh pabOThl 0OCITYKUBAIOLIETO MEPCOHAA,
BO3MOYKHOCTh COOIOACHUSI TpeOyeMOoro TEeMIEpaTypHOro pexuMa pa3IMuHbIX
BUJIOB IIPOJYKTOB, a TAKXKE PEKUMA SKOHOMUHU.

XoJyioausibHAs MallMHa - 3TO KOJbIEBas TEPMETUUYECKU 3aMKHYTasi CUCTEMA,
00 KOTOPOW LMPKYJIUPYET OAHO M TOXKE KOJIMYECTBO paboyero BEUIECTBA,
Ha3bIBAEMOI'0 XOJOJUJIBbHBIM areHTOM. XJIaJIareHT B MalllMHE MEHSET CBOE (u-
3MYECKOE COCTOSTHUE.

B TOproBomM MammHOCTPOCHWU MPUMEHSIOTCS XOJOIWIbHBIE MAITUHBI ABYX
BUJIOB: KOMIIPECCUOHHAs U a0COpOLMOHHAs, B KOTOPBIX HCIOJIBb3YIOTCS pa3InyHbIe
CIoCcOOBl 0OECeYeHHs] UPKYJSALHUA XOJOAWIBHOIO areHta. B KoMmpeccuoHHOM
XOJIOJUIBHON MAalIMHE JUIS UUPKYIALUUU XJajJareHra 3aTpadyuBaeTcs Me-
XaHW4YecKas 3Heprus, a B abcopOuuoHHOW - TennoBasi. Haubonbmee pacmpo-
CTpaHEHHUE MOJTy4Yniia KOMIIPECCUOHHAs XOJOAWIbHAsA MalnHa (puc. 1).

KOMITPECCMOHHAA XOJIOANJIBHAS MAIILIMHA

e | ———— '
|
{

Puc. 1. - Cxema ogHOCTYNIEHUATOM MaPOKOMITPECCUOHHOM XOJIOIUIBHON YCTaHOBKH: 1-
XOJIOJMIIbHAS KaMepa; 2-UCHapuTellb; 3-KOMIIpecop; 4- KOHIEHCATOp; S-TepMOPETyIUPYIOIINUN
BEHTWJIb; 6-TpyOOIPOBOIBI.

KPATKOE OIIMCAHUE OCHOBHBIX DJIEMEHTOB XOJIOJNJILHON
MAIIMHBI
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Hcnapurens - 310 anmapar, B KOTOPOM KUJIKAW XOJIOAWUJIbHBIM areHT KUAIUT
Py HU3KOM JAaBJIE€HWUH, OTBOJS TEIJIO OT OXJIaxJaaeMoro oobekTa. Yem Huxke
JIaBJICHHE, MOICPKUBAEMOE B UCITAPUTEIN, TEM HUKE TEMIIEPATYPA KUIIEHUS.

Komnpeccop XOmoAWIbHON MallMHBI MPEAHA3HAYEH [JIs1 OCYLIECTBIICHUS
CJIEAYIOIIMX MPOLECCOB: BCACBIBAHMS MTAPOB XOJOJUIBHOTO areHTa U3 UCIIAPUTES,
an1adaTUYECKOro CKAaTUsl M HarHETaHUs B KOHJEHCATOP.

KonaeHncarop - anmapar, npeIHa3HAYE€HHBIA AJs OCYUIECTBIICHUS TEI-
J000MEHa MEXIY XJIaJareHTOM M OoXJIaxjaarolied cpenoi. B mpoiecce Temso-
oOMeHa OT XJiaJlareHTa OTBOJUTCS dHEPTHUS, KOTOpas MepeaaeTcs OXJIaxKIaro-
el cpenie, a caM XJaJareHT OXJa)KJIaeTcs W KoHAeHcHupyercs. OxJiakaaromast
K€ Cpea HarpeBaeTcsl.

Tepmoperynupyromuii Bentens (TPB) obecneunBaeT 3amonHeHue ucmna-
pUTENs KUJIKUM XOJOAUJBbHBIM areHTOM B ONTUMAaJbHBIX npeaenax. llepemnon-
HEHUE WCIAPUTENS MOXKET MPUBECTH K €r0 MOIMAJIAHUI0 B KOMIIPECCOP U K €r0 IO-
JIOMKE, a €r0 MaJyioe 3al0JIHEHHE PE3KO CHIKAeT A(h(PEKTUBHOCTH pabOTHI HCTApH-
TEJSL.

TPB npenna3zHaueH JUisi IPOCCETUPOBAHUS KUJKOTO XOJIOIUIBHOIO areHTa ¢
LEJIbI0 CHUYKEHHS €r0 JaBJICHUS U COOTBETCTBEHHO TEMIEPATYPBI. DTOT MPOLECC
OCyHIeCcTBIsIeTCS 0e3 TerIooOMeHa C OKpY»XKarolleld cpeloil u 6e3 CoBepIIeHUS
XJIaJJaTeHTOM BHemHelW pabotel. [Iporecc npoccenupoBaHusi ClEIyeT CUUTATh
aauabdaTHBIM, OJJHAKO B BHUJY TOTO, YTO 3TOT MPOIECC SIBIAECTCS HEOOPATUMbBIM
(TpeHMe MOTOKA O CTEHKHU U MPEBpAIllEHUE TPEHUS B TEILJIO) SHTPOIHUS MOTOKA PU
JPOCCEIIMPOBAHUM BO3PACTAET.

[IpakTrueckas 4acTs:
TermoBoM pacueTr KOMIPECCUOHHOW XOJIOAUIBHON MAIlIUHBI
[Tpoueccel, nmpoucxoasmue npu padboTe XOJIOAUIBHONW MAaIIUHBI, pac-

CUUTBHIBAIOT TPaUUECKH 0 TEPMOJMHAMHUYCCKUM THarpaMMaM: SHTAJIbIHUS - JioTa-
pudm nasnenus (I-IgP) (puc. 2,a) u suTponus — Temmneparypa (S-T) (puc. 2,0).
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Puc. 2. TepmonnHaMHYeCcKue THArpaMMBbl COCTOSTHUS

Cerka S-T-guarpammsl (puc. 2,a) o0pa3oBaHa U30TepMamMu (FOPU30HTAIBHbBIC
JIMHUU) U aguadaTamMu (BepTUKaIbHbIC JUHUHN). Ha monydeHHy0 ceTKy HaHECEHbI
JeBas W MpaBas NMOTPAaHUYHBIC KPUBBIC - JIMHUU TMOCTOSHHOTO MapOCOepKaHUs
(x=const). Mex 1y HUIMH PacIIOJIOKEeHA 00J1aCTh BIAKHOTO Tapa.

JleBas morpaHuyHas KpuBasi (JIMHHUS HACBIILIEHHOM XUAKOCTH X=0) oTaensieT
00JacTh BIQXHOTO Mapa OT 00JacTH MEPeoXJaxJACHHON kuakoctu. [IpaBas mo-
rpaHWYHasg KpuBas (JIMHUA CyXOTO HACBIIIEHHOro mapa x=1) otaenser o0yacTb
BJIQKHOTO Tapa OT 00JacTu meperperoro napa. Ha nuarpamme mokasaHbl TUHUU
MOCTOSIHHOM JHTAJAbIMU - M303HTanbmna (I =const), mocTtosHHOrO oOBEMa -
u3zoxopa (V =CONnst) u MOCTOSIHHOTO JaBiieHHs - u300apa (p =const). M3obapsr B
00JIacTH BJIAXKHOTO IMapa PacrojoKeHbl Mapajijie]bHO OCH a0CIHUCC U, TAKUM 00-
pa3oM, COBMAJAIOT C U30TEPMaMH, a B 00JAaCTU MEPErpeToro napa KpyTo MOAHU-
MaroTCsl.

S-T-nuarpamme nojaBeneHHAas U OTBEJCHHAs TEIUIOTA, a TAKXKe TEIJIOBOM JK-
BUBAJICHT 3aTPAau€HHOM paboThl M300pa)kaloTCs IUIOMIAJSMHU, PACHOJIOKEHHBIMU
1O/J1 JINHUSIMU MPOLIECCOB.

DHTaANIBIUS TI000TO COCTOSHUS XOJOJUIBHOTO areHTa MpOMoOpIOHANIbHA B S-
T-muarpamme TUTOIIATU MEXAY ABYMsI BEPTHKAIBHBIMH JIMHUSMU, MPOXOSIIMMU
yepe3 TOUKYy, XapaKTEPU3YIOIIYyI0 TaHHOE COCTOSHHE, W TOYKY Ha JMHUU
HACBIIIEHHON KUAKOCTH ¢ Temneparypoii, paBaoit 0°C (273°K), ocbto abcuucc u
n300apoii, MpoOXOoJdIIeld Yepe3 TOUKY JAHHOTO COCTOsSIHMA. B OOJbIIMHCTBE
JarpaMM K 3TOU BeJIMYMHE Hy)HO npuoaBuTh 100.

B I-Ig P - nuarpamMme mo ocu aOCIMCC OTKJIabIBAIOT SHTAJBIIHMIO, & 0 OCH
opaWHAT - a0CONMIOTHOE JaBjieHue B jorapupmmudeckom macmradbe. CeTka aua-
rpaMmbl  00pa3oBaHa u300apamu (TOPU3OHTAIBHBIC JMHWUW) W W309HTAJIbIIAMU
(BepTUKaNbHBIC JUHUHM). MeXay MOTPAaHUYHBIMU KPUBBIMH HAHECEHBI TE JKE
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JUHWH, 9YTO U Ha S-T-amarpaMme, HO PACHOJOKEHHE UX HECKOJHKO WHOE: B
00JIaCTH BJIQXKHOIO IMapa M30TEPMbI TAKXKE COBIAJAIOT ¢ M300apamu, B 001acTH
MIEPErpeToro napa OHM MPEACTABISIIOT COO0M KpyTonajarolume KpuBbie, B 00J1acTu
KUIKOCTH - KPYTO MOJHUMAIOIINECS KPUBBIE.

[MpeumymecTBo I-1g P - quarpaMMbl COCTOUT B TOM, YTO HOJBEACHHAS, U OT-
BEJICHHAsl TEIUIOTa 37IeCh M300pa)xxaroTcs OTpe3KaMu Ha ocu adcimcc, Oxaroaaps
4yemy YNpoUIaroTcs BeuncieHusa. Ho nuarpamma uMeeT U HeJJOCTaTKU - aauadaTsl
B HEW M300pakeHBI HAKJIOHHBIMU KPHBBIMH, YTO HECKOJBHKO YCIOXKHSIET TIO-
CTPOCHUE JIMHUN TEOPETUUECKOTO Mpolecca paboThl CxKaTU KOMIIpeccopa.

1. ITocTpoeHue 1KKIIa 1O 3aJJaHHBIM PA0OYHM MMapaMeTpam

Br160p pacueTHOrO pabouero pexuma

JlJiss moCTpOEHHs M pacuyeTa TEOPETHUUYECKOTrOo LHUKJIa NapoBOMl KOM-
MPECCUOHHOMN XOJOIUIBLHON MalllMHbl HEOOXOAMMO 3HATh TAKUE TTapaMETPhI:

TemmepaTypy KUINIEHHS XOJIOAWIBHOTO areHTa B ucnapurele to;

Temneparypy KOHAEHCAIIMU XOJIOAWIBHOIO areHTa ty;

Temneparypy NepeoxiIaXIeHNs )KUIKOTO XOJIOIUIBHOIO areHTa nepes TepMo-
PETYIUPYIOIINM BEHTUIEM 1p;

Temneparypy mapa, BCacblIBa€MOro B IMJIMHAP KoMIpeccopa tac.

B coBokynHOCcTH Temmneparypsl to, tk,th, tec ompenensroT temneparypHbId pe-
UM paOOThI XOJIOJUIBHOW MAITUHBI.

J{nst cpeAHUX ¥ KPYITHBIX aMMHUAYHBIX XOJIOUIIBHBIX YCTAHOBOK TEMIIEPATYPY
KkurneHusa npuaumaroT Ha 7 - 10°C Huxe TpeOyemMoll B COOTBETCTBUM C TEXHO-
JIOTUYECKUM PEXKUMOM TEMIEPATYPbI BO3/IyXa B XOJIOAWIBHONU KAMEPHI:

to = tg-(7...10)°C.

JInst ManbIX XOJOAUIIBHBIX YCTAHOBOK C HEMOCPEICTBEHHBIM OXJIAXKIECHUEM,
paboTaromux Ha hpeone-12:

to=tg-(14...16)°C.

Hanpumep, ecnu B kamepe XpaHeHUs! pbIObl Ha TIPEANPUITHA OOIIECTBEHHOTO
nmutanus tg=-3°C, 10 1,=-18°C. 3HaueHue TemrepaTrypbl KOHIIECHCAIIUH 3aBUCHUT OT
TEMIEPATypbl U KOJUYECTBA BOJBI, MOJABa€MOW Ha KOHJeHcatop. Temmeparypy
KOHJIeHCalnH tx mpuHUMaroT Ha 3 - 5 °C Bblllle TeMNEpaTyphl YXOSIIEH U3 KOH-
JIEHCATOpa BOABI

t, =ty,, +(3..5)°C.

HarpeB Bogpl B KOHAEHCATOpax cOCTaBiseT, °C:

JUISL aMMUAYHBIX

TOPU3OHTAIBHBIX KOKYXOTPYOHBIX 4 - 5

BEPTUKAIBHBIX 6 - 6,5

OPOCHUTEIBHBIX 2 -3

(pPEOHOBBIX KOKYX03MEEBUKOBBIX 4 - 0.

Temneparypa BOJbI, NOCTYIAKOIIEH HA KOHAEHCATOP, ONPEAEHAETCS TEM-
nepaTypou Hapy>KHOT'O BO3/yXa: BOJa peuHasi Hike ee Ha 6 - 8°C, Boaa U3 cucre-
MBI TOPOJICKOTO BoJlocHa0O)eHus - Ha 8-10°C.
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Ecnu koHnmeHcatop oxnaxkaaercs OOOpPOTHOW BOJOW OT BEHTUIISTOPHOMN
IpalMpHHA, TO TEMIIEpaTypa MOCTymaroumel Boabl Ha 5-6°C BhIIE TEMIIEPATYpPHI
HapYHOTO BO3Ayxa (10 MOKa3aHUsIM MOKPOTO TEPMOMETPA).

B ycTaHoBKax ¢ KOHAEHCATOpaMU BO3YIIHOTO OXJIAXKICHUS, paboTaroUMMu
Ha (peone-12, tx Ha 10-12°C BbIIe TemmepaTypbl OKpPYKAIOIIETO KOHIEHCATOP
BO3/yXa.

Temneparypa nepeoxnaxacHus t, npuaumaercs Ha 3-5°C BbILIE TEM-
neparypsl NOCTYAOLIEN BOJBI,

t, =t +(3..5)°C.

B xomoamibHBIX MamnHax, paboTaronmx Ha (peoHe-12, u mepeoxiaxkacHue
XKUJIKOTO XOJIOJHJIBHOTO areHTa, U MeperpeB napa mnepej BCaChIBAHUEM B KOM-
Ipeccop MPOTEKAIOT B TEIIO0OOMEHHHUKE. B 3TOM ciydae 3aaroTcsi BEIMYUHON Tie-
perpeBa mapoB (peoHa, a TeMIeparypy — MEPEOXTKICHUS HAXOAAT U3
ypaBHEHHS TEIUIOBOTO OajiaHca TeruiooOMeHHuKa. JJis pacueToB MOKHO TIPUHSITH,
4TO

t =t —(12..15)°C;

t,. =t, +(22...28)°C.

[IpaBunbHO BBHIOPAHHBIA TEMIIEPATYPHBIN PEXKUM PabOThI OMpPEACISIET KO-
HOMHYHOCTH pa0OThl XOJOUIHHONU YCTAHOBKH.

[TocTpoeHue LKKIIa B AUarpaMmax

[Tocne BrIOOpa pexuma HEOOXOIUMO ONPENENIUTh HapaMeTPhl XOJIOIUIBHOTO
areHTa He TOJBKO B Y3JIOBBIX, HO U B IPOMEKYTOUYHBIX TOYKAX, YTO MO3BOJIUT MPO-
KOHTPOJIMPOBATh MIPABUIILHOCTh ONPEAEICHUS HY KHBIX [l pacyeTa rnapaMeTpoB.

[Topsinok mocTpoeHus UKIa OJHOCTYIIEHYATOTO CKaTus B S-T-auarpaMMe u
I-Ig P - nuarpamme moka3saH Ha pUCYHKE 3.

Brauane Ha n1uarpamMmy HaHOCSTCS U30TEPMEI lo, tk, tn, tec, onpenenstomme pe-
UM pabOThI XOJIOAWILHON yCTaHOBKHU (pHC. 3, a) 1 Haxoaat uzobapsl P, u Py , co-
OTBETCTBYIOIIME TeMIepaType kuneHus to u konaeHcanuu tx B odbmactu neperpe-
TOTO Iapa U NEPEOXTAKICHHON KUIKOCTH.

Ha nepeceuennn nunuii tgc u P, Haxoautcs touka 1, xapakrepusyromas co-
CTOSTHUE BCAaCBIBAEMOTO KOMIIpeccopoM Iapa. YUepe3 Touky | mpoBOAST JIMHHIO
MOCTOSTHHOM 2HTpomuu S=CONSt (agmabaTy) g0 mepeceueHust ¢ uzobapoit Py B
Touke 2 (puc. 3,6). JTa TOUKa XapaKTepus3yeT COCTOSHUE Tapa B KOHIIE CHKATHs, a
JuHUS 1-2 - Ipolecc TEOpEeTUIECKOro (aauadaTniecKkoro) CKaTusi B KOMIIPECCOope.

N306apa P, ot Touku 2 10 Touku 2' XapaKTepu3yeT MpoIiecc, MPOUCXOSAIIHIA B
KOHJZIEHCATOpe: 2-2 - OXJIAXKIEHHS Iapa 10 COCTOSHHUS HACKIIEHHS, 2-3 - KOHIEHCa-
LUIO.

[Ipu Tom ke naBiieHUU P, MPOHUCXOIUT MPOLECC MEPEOXTAKICHUS KHIKOIO
XOJIOAUIBLHOTO aredTa (JuHus 3-3 Ha puc. 3, B). Touka 3 ompenenseT cOCTOSHUE
NEPEOXTKIECHHON KUIKOCTH, MOABOIAIIEHCA K PEryJUpYIOIIEMY BEHTHIIIO, U
HaXOJUTCs Ha mepecedeHnn n3odapel Py 1 nuzorepmsl t,. B S-T-quarpamme touka
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3 HaxoAWTCS Ha MOTPAHUYHOW KpWBOW mpH 1, Tak kKak m3o0apa B 00JacTu mepe-
OXJIKJIEHHON XKUJAKOCTH PACIOJIOKEHAa OYeHb OJM3KO K JIMHWUU JKUJIKOCTH U Ha
IrarpaMMax He HaHOCHUTCSI.

[Tportecc apoccenupoBanust 3-4 (puc. 3, T) XapaKTepU3yeTCs CHUKCHHEM
JaBJICHUS W TEMIIEPAaTyphl XOJIOJUIBLHOTO areHTa MNPy HEU3MEHHOW SHTAJIBITHH.
COCTOSHMIO BJIQXXHOTO Tapa IMOCJe PeryJIupyIIIero BEHTHISI COOTBETCTBYET
TOoYKa 4, KOTOpas HaXOJWUTCS Ha TEPECEUCHUU JIMHUU DHTAIBIINN, MPOXOIAIICH
4epe3 TOUKy 3, ¢ IMHueH naBnenus P, (Temmepatypy to).

[Iporecc kxunenus 4-1 TPOUCXOAUT MPHU MOCTOSTHHOM JAaBiieHUU P, u Tem-
neparype tp B ucnapurene (puc. 3, n).

Jlunus 1-1 npu naBnerun P, xapakTepu3yeT Npolecc IeperpeBanus napa a0
TeMIeparypsl tgc B Ucmapurene, TpyOOIpoBoO/Ie U TEIII00OMEHHHUKE.

OmnpeneneHue napaMeTpoB

B paboTre HY>XHO ONpeAenuTh BCe MapaMeTphl: Temneparypy t, maBnenue P,
yIeIbHBIA 00BEM M, SHTAJBIHUIO I, SHTPONHIO S, mapocoaepxanue x. s Touek
ATU TapaMeTPbl MOKHO ONPEAEISATh MO Ta0JauIlaM HACHIIEHHBIX MapoOB IS CO-
cTostHUST HachlmeHus (tabin. 1,2,3 mpunoxenus Nel) u mo TepMOAMHAMHYECKUM
nuarpammam (nipusiokenue Ne2,3.4).

[To TabnunaM onpenenstoTcs Takue napaMeTpbl TAKUX TOUCK:

1" - I CYXOro HACBILEHHOTO IIapa IPH TeMIIEpaType KMIeHus to;

2, 3" - COOTBETCTBEHHO I CyXOT'0 HACBHIIEHHOTO Mapa U KUIKOCTHU MO TEMITE-
patype KoHaeHcauuu tk;

3 - OnA KHAKOCTH MO TEMIIepaType MepeoxJaxaAcHusi (KpoMe IaBieHHS,
KOTOPOE B MPOIECCE MEPEOXTAKICHUS] HE U3MEHSIETCA U PABHO JABICHUIO KOH-
naeHcanuu Py).

[TapamMeTpsl OCTATBHBIX TOYEK IUKJIA OMPEACIISIOTCS 10 TEPMOIMHAMHYCCKIM
nuarpammam (mpunoxenue No2 3.4).

1 - Ha mepeceveHnu IMHUM tgc U Py

2 - muauit S; = const u P;

3 - muHN P m t,;

4 - muHuri I3 = const u to.

Haiinennsie mapameTpsl CBOIAT B Tabnuity 1 1o takoi dhopme:

Tabmuua 1- [lapameTpbl y3JI0BbIX U IPOMEKYTOUYHBIX

Touku ITapameTpsl

t, °C P, I1a v, MY/KT i, kJ[x/xr S, X
kJx/(xr-K)
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7

Puc. 3. Tloctpoenne  AeHCTBHTEABHOrO WitKAda B T—-S; i
. E—Ilg p-anarpammax
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Ilnan mpakTH4yeckoro 3anarust Ne 6

Tema: OcHOBHBIE BOIPOCHI TCOPHH 3aMOPaKMBAHHUs MNUIIEBBLIX NPOAYKTOB. Pacuer
[UKJIa XO0J0AWJIpHOM MamuHEL. [locTpoeHre 1MKIa M pacyeT OJHOCTYISHYATOMN XO0JI0 MIb-
HOM MAaIlIMHBI

[lenb paGoThI: HA OCHOBAHHMH ITOCTPOCHHOTO HAa JHarpaMMe IUKJIa MPOBECTH TEIIO-
BOM pacyeT IUKJIa XOJOJUIbHON MallliHbI

WcxonHble TaHHbIE JJIs TETIOBOTO pacyeTa XOJIOAWIbHON MallliHBbIL:

Qo - Harpy3ka Ha KOMIIpECCOp, OINpeAeIeHHas ¢ MOMOIIbIO TEMJIOBOr0 pacyeTa, ¢
Ha/10aBKOM HA MTOTEPU B CUCTEME;

TEeMITepaTyPHBIA PEXKUM PaOOTHI;

XOJIOIUIIBHBIA areHT (aMMHUaK Win GPEeoH).

B mpouecce pacuera ciaenyet onpeaenutb 00beM OMHCBHIBAEMBIN MOpIIHEM, VT , 1O
KOTOpPOMY BbIOMpaeTcs KoMipeccop, 3PpPeKTUBHYI0O MOITHOCTh Ha Baily Kommpeccopa Ne u
TETUTOBYIO Harpy3Ky Ha KoHAeHcaTop Qk.

[TocnenoBaTenbHOCTh pacueTa

1. VYnenpHas XO0JI0I0NMPOU3BOAUTEIBLHOCTh areHTa, (KJ[K/KT), WM KOJUYECTBO
TEIUIOThI, KOTOPOE MOKHO OTBECTH OT OXJIAKIAEMOTO Teja IMPU UCMAPEHUU | KT )KHIKOTO
XOJIOAWIBHOTO areHTa B ucnapurene, (o (kJHK/Kr):

Qo=11 —14,

r]ie i1 - PHTAJIBIINA CYXOT0 HACBIIIICHHOTO TIapa U3 ucnaputens, KJx/Kr;

l4 - DHTAJIBIIMSI BIAYKHOT'O TIapa Ha BXOJIE B UCIIAPUTENb, KJ[XK/KT.

2. X0JI0I0TPOU3BOIUTEIHLHOCTH KOMIIPECCOPA, MU KOJIMYECTBO TEIUIOTHI, KOTO-
pO€ XOJIOMUITbHAS MAIlIMHA OTHUMAET OT OXJIAXK1aeMOU cpe/ibl B euHUIy BpeMenu (BT):
Qo =G- (o,
rae G - Mmacca MUPKYJIUPYIOIIETO XOJ0IUIIFHOTO areHTa, Kr/c .
3. VY nenbHas 00bEMHAsE XOJI0I0ONPOU3BOIUTEILHOCTh MAIIIMHBI, UJIA KOJUYECTBO
TEILIOTBI, KOTOPOE MOYKHO OTBECTH OT OXJIAXKIAEMOro Teaa 1 M XOIOIUIBHOTO areHTa Impu
YCIIOBUSIX BCACBHIBAHMSI KOMIIPECCOPOM:

qu =qo/ V1,
T7e Vi - YACJIbHBIH 00beM Mapa XO0JIOJHJIBHOT0 areHTa mepea BXOJIOM B KOMITPEC-
Cop, M /KT.
4, VYaenpHas paboTa CKaThsg, WIA KOJHYECTBO DSHEPrHH, KOTOPOE 3aTpa-

YMBAETCS Ha CKaTHE | Kr mapa XOJIOAWIBHOIO areHTa B KOMITPECCOPE:
1=1—1

VHZG'U],

5. JlelicTBUTENBHEIN 00BEM Mapa NOCTYIHMBILKI B KOMIIPECCOP, M/C:
TJIE Vi - YACIBHBIN 00beM MEPETPETOro mapa, 3acachblBAEMOT0 KOMIIPECCOPOM,
M/KT.
6. Koaddunment nomauu kommpeccopa OnpeessitoT ¢ MoMoIbio rpaduka kodhdu-
IIUEHTOB TI0JIa41 A ¥ MHAUKATOPHBIX K. I1. 1. 1i (B 3aBUCUMOCTH OT JaBJICHUS KOHACHCAITUHU Py
Y JIaBJICHUS KUMEeHUs Py).
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[To pucynky 4 onpenensieM ko3 OUITMEHT oAa4M A JJIsl paCU€THOT0 KOMITPECCO-
pa, TIpH MOTYYCHHOHN CTETIeH! TOBBITIICHHs naBieHus [1=2,55 u 3aganHoT0 THITA XJ1aa-
TCHTA.

Al k717 i
\
USSSS
[)’7&2.2__\ ;
R12
0.6+—1t
7 2 e
s B J
=7 2

Puc. 4. Koadduuuent nogayu sl MOPIIHEBBIX KOMIIPECCOPOB CPEIHEN MPOU3BOIU-
TEJIbHOCTH.

KoadduimenT nogaun koMmmpeccopa yuuThIBaeT Bce 0OBEMHBIE MOTEPH (TOTEPU
BBI3BaHHBIC HAIMYUEM MEPTBOTO IIPOCTPAHCTBA, JEIPECCUEN IIPU BCACBIBAHUU U HarHe-
TaHWH, TIOJIOTPEBOM IIapa OT CTEHOK LWJIMHJAPA MPU BCACBIBAHUU, a TAK)XKE yTEUKaMH
yepe3 HEIUIOTHOCTH B KJIallaHaX U MOPUIHEBBIX KOJbLAX) B JEUCTBUTEIBHOM IIPO-
1[eCCe KOMIIPECCOPA, BBI3bIBAIOIIME YMEHBIIEHNE TPOU3BOIUTEIBHOCTH.

PAcCUYMTHIBAIOT 1O (hopMyJIe:

A= )Vl )‘fw )\nna

r€ Ai - UHAUKATOPHBIA KO3(PPULIMEHT:

2 =ﬂ_c[PK+API(_PO’AP0]

' 24 P, P,

rae APy = 0,5 H/M? - nenpeccus BcackiBanusi; APx = 1 H/M? - nenpeccuss HarHe-
tanus; C - BeJIMUYKMHA MEPTBOIO MpOoCTpaHcTBa komrpeccopa, C = 0,05;
Ai- K03 PUIUEHT moI0TpeEBa:

= T
Mv=—,

rae To, T - aOcosoTHbIE TeMIepaTypbl COOTBETCTBEHHO KUIIEHUSI U KOHJEHCAIIUH,
K;
A - KO3(DPUIMEHT MIOTHOCTH 3aBUCAIIMN OT KOHCTPYKLIMUA U CTENEHH H3HOCa
MAalINHBbI.
Ai=0,97...0,99
O10T KO3(PUIIMEHT TPEACTaBIsAeT CO00N OTHOIICHHE NEUCTBUTEIBHOU OOBEM-
HOH NPOU3BOAMUTEIBHOCTU V), IPUHATON MpU NapameTpax rapa BO BCACHIBAIOLIEM I1a-
TpyOKe, K 00beMy, ONMUCHIBAEMOMY MOpPIIHEM VT, T.€. K TEOPETUYECKOW O0OBEMHOMN MPO-

W3BOJIUTEIILHOCTH KOMIIPECCcopa:



A=Vy/V,
7. O0beM, OMUCHIBAEMBIN MOPUTHIMHU KOMITPECCOpa,

V.
VT: —A ,
A
[To aTomMy 00BbeMy TIO TaOJIHUIIAM TTOAOUPACTCS KOMIIPECCOP.
8. Teopernueckas (aguabarndeckas) MOIIIHOCTD CKATHS B KOMIIpeccope, KBT:
NT= G (12 - l])s

rac i2 - OHTAJBIINA MEPETPCTOIO IIapa B KOHIC CIKATHA, KI[}K/KF;
i1 -OHTAJIBIINA 3aCaCbIBACMOI'0O KOMIIPCCCOPOM IICPCTPCTOro I11apa, KI[}K/KF

Q. JleiicTBuTeNbHAS (MHIUKATOPHAS) MOIIIHOCTh CXKaTus KBT:

N:&

7;

b

i€ 1)j - UHAUKATOPHBIN K. I1. 11.:
ni=0,79 ... 0.9.

10.  DOddexTrBHAS MOITHOCTH (Ha BaJly) KOMIpeccopa, KBT

Ni= i :
77/"3)(

TJI€ Myex -~ MEXAHWUYECKHM K. T1. JI., YYUTHIBAIOIIUI IOTEPHU HA TPEHUE:
NMuex = 0,82 ... 0,92.

[To >@¢exTuBHON MOIIHOCTH C YYE€TOM NOTEpPh B MPUBOJAE MOAOUPAIOT
ANIEKTPOABUTATENIH KOMIIpeccopa ¢ 3amacoM MoiHocTtu 10 - 15%.

11. DnekTpuyeckyro MontHOCTh kommpeccopa N,,, KBT onpenensror:
N:m = NI/ (T]an n ncp) ’

TJIe Moy - KITJI ammexktpoasurarens, m,,; 0,8...0,9;
N nep - KIIJI mepenaum ot anexTpoaBuratesnss K KOMOpeccopy, M nep = 0,99.

12.  JlelicTBUTeNbHAs TEIJIOBAsl HArpy3Ka Ha KOHJIeHCATop, KBT:
QK = Qo + Ni-

13. Teoperuyeckass TerjoBas Harpyska OIpeAessieTcss MO0  Pa3HOCTH
SHTAIBITUM:

Q=G (i, — 13),
eCIM B KOHJICHCATOPE He MPOUCXOMHUT MepeOXIaXICHNS )KIAKOCTU. Ecim ke Ku-
KOCTh B KOHICHCATOPE HEPEOXITAKIACTCA, TO

Q=G (12— 13).

14. JleficTBUTeNbHAS TEIUIOBAs HAarpy3Ka Ha KOHJEHCATOp OyneT OoJblie Teope-
THYECKOM.
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[TonOuparoT KOMIpeccop MO CTaHAAPTHOM XOJII0AONPOU3BOIUTEILHOCTH, KOTO-

PYIO MOIYYaroT Moclie nepecyera padboveil X0a010A0MPOU3BOAUTEILHOCTH:
g /T'('?'QI’('T
QO('?' = QI’A}J’ 2 .
PALTVPPA

r1ie Qpas - XOJIOIOMPOU3BOIUTEILHOCT B pa00UYMX yCIOBUSX, KBT;

Acrs Apas - KOG GUIIMEHTHI 04X TIPU CTAHJIAPTHBIX U pab0YMX YCIOBUSX;

Qver U Ovppa - OOBEMHBIE XOJIOJIONPOU3BOIUTEIBHOCTH TPU COOTBETCTBYIOIIMX PEXKHU-
Max, kJx/M>,

CranaapTHyI0 00BbEMHYIO MPOU3BOAUTENBHOCTD Cyer MOXKHO OIPEACIUTH MO TaoJl.
[Tpunoxenust Ne5 1o to u th. CTaHIapTHBINA pEXUM XapaKTEPU3yeTCs TAKUMU TEMIIEpaTy-
pamu:

’

I[J'DI adMMUA4YHbIX MalllkuH:

t,=-15°C; t,=+30°C;
t,= +25°C; t,.=-10°C;

Jnst GpeoHOBBIX MAIIUH:
t,=-15°C; t,=+30°C;
t,= +25°C; t,.=+15°C.

15. XonoaunbHBIM KOIPOUIMEHT XapaKTepu3yeT KOJHMYECTBO IepeIaHHbIX
€JIMHUI] TEIUIOTHI Ha €AWHHUITY 3aTpadyeHHON paboThI, CJIeIOBATEIbHO, YeM OOJIBIIE &,
TeM BbIIIe 3(PPEKTUBHOCTD XOJIOAMIBHON YCTAHOBKH.

XomoauabHbIA KOA(D(UIIMEHT TECOPETHUYSCKOTO IHUKJIA XOJIOTWIBHOM MAaITuHbI
OTIPEACISAIOT 110 hopMyJIe:

2 =qol
Konmponvhsie éonpocut:

1. Kak n3o0Opaxaerca B TEIUIOBBIX AMarpaMmax TEOPETUUYECKHUM IIUKJ Napo-
BOU KOMIIPECCUOHHOM XOJOAUIBHON MAIIUHBI?

2. B dewm 3akmrouaeTcs pacyeT TEOPETHYECKOTrO IMKJIA XOJIOIWIBHON Mallu-
HbI?

3. Urto moHuMaercs moja XOJOIONPOU3BOAUTEIBHOCTBIO XOJOAWIBHON Ma-
IIMHBI, B KAKUX €MHULAX OHA U3MepseTcs?

4, Kakasi cymiecTByeT 3aBUCMMOCTh MEXIY pabouell M CTaHIapTHOM XOJIo-

JOTIPOU3BOIUTEIIBHOCTIIMU?

Ilnan npakTu4yeckoro 3ansitus Ne/

Tema: 3aMODa)KI/IBaHI/Ie IIPOAYKTOB KMBOTHOI'O ITPOHUCXOKACHU . OHDCI[GJ'I@HI/IG
KPUOCKOMUYECKON TEMIEPATYPhI

L]env pabomul: onpeneneHue TeEMIIEpaTyphl 3aMep3aHus MUIIEBBIX MPOIYKTOB,
aHaJu3 TEMIIEpaTyphl 3aMep3aHus B 3aBUCUMOCTH OT XMMUYECKOI'O COCTaBa MPOAYKTOB.

Teopemu%c;caﬂ yacmos.
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IInan:

1. CYIIHOCTh Y 3HAUYECHUE MTPOIIECCA 3aMOPAKHBAHUS.

2. Knaccudukariust crmoco00oB 3aMOpaKMBaHus, UX JOCTOUHCTBA U HEJOCTATKH.

3. OnpeienieHUe KOJIMYECTBA TeIljia, OTOMPAEMOTO OT MPOYKTa MPH 3aMOpaKrBa-
HHU.

[IpakTrueckas 4acTs:

1. ITocTpouTh TeMmepaTypHblid rpaduK 3aMOpa)XKMBaHUs MHUIIEBOTO MPOIYKTa
UJIY BOJHOT'O PacTBOpa COJIU.

2. Onpenenuthb KPHOCKOITUYECKYIO TEMIIEPATYPY MAILIEBBIX
IIPOAYKTOB, KPUOCKOIIMYECKYIO M KPUOTHIPATHYIO TEMIIEPATypPy BOAHOTO PACTBOPA CO-
.

3. Mlatp aHanu3 TEMIlEpaTyphl 3aMep3aHUsi B 3aBUCUMOCTH OT XHUMHYE-
CKOI'0 COCTaBa IIPOLYKTOB.

Copepxanue paboThI:

CylHOCTh Mpolecca 3aMOPAKUBAHUS MUIIEBBIX MPOAYKTOB 3aKJIIOYAETCA B IO-
HIDKEHUU TeMIEpaTypbl MPOAYKTOB HUKE KPUOCKOMUYECKOM J1a MOJHOTO WJIM YacTUY-
HOI'O IIPEBPALLICHUS B JIEJ] COAECPKAIICHCS B IPOJTYKTE BIIaru.

Kpuockonuueckass temmneparypa 3aBUCUT OT KOHIIEHTPAllMM PACTBOPA, MOJEKY-
JAPHOW MacCChl, CTENECHU JUCCOIMAIMA PACTBOPEHHBIX BEIIECTB H CBOWCTB PACTBOPHU-
Tens. B NuIeBbIX MPOayKTax Bjara HE SBJISETCA YUCTOM BOJOM, a MPEACTABIAET CO-
0011 TUCIIEPCUOHHYIO CPEAY, B KOTOPOU pachpeAesieHbl ¢ pa3HON CTEMEHbIO JUCTIEpPC-
HOCTH Pa3JINYHbIE HEOPraHMYECKUE H OPraHMYECKUE BEIIECTBA.

[Ipy mOHM>KXEHUH TEMIIEPATYPHI MPOAYKTA JO KPUOCKOTTMYECKON TOUKH TKAHEBOTO
COKa pacTBOp HauMHaeT 3aMmep3arh. C BBIMEP3aHUEM YHUCTOrO PACTBOPUTEIISI KOHIICH-
Tpalus TKAaHEBOTO COKa BO3PACTAET, a KPUOCKOINHUYECKas TeMIepaTypa CHHUKAETCS.
[TosToMy Temmieparypy, Mpu KOTOPOl HAYMHAETCS BBLACICHHE KPUCTAJIIOB JbJa U3
pacTBOpa, NPUHATO HAa3blBaTh HAYAJIbHOW KPUOCKOIIMYECKOW TEMIIEpaTypoH, WIIH
TEMIIEpaTypOM 3aMep3aHusl.

C noBBIIIEHHEM KOHIEHTPALMU COJIM B BOAE BIUIOTH /10 3BTEKTUYECKOU KPHOCKO-
nuyecKas TeMieparypa nonumxaercs. [Ilpu nanpHelemM yBeIUYEHUU KOHUEHTpaLUU
KPUOCKOMMYECKas TeEMIIEpaTypa nmopwimaercs. PactBop, HauanbHas KOHIEHTPALHs
COJIM B KOTOPOM HHXKE€ BTEKTUUYECKOMW, OCTACTCA MPU OXJIAKICHUU B KUJIKOM OJIHO-
(ha3HOM COCTOSTHUM J10 KPUOCKOMUYECKOW TemmepaTyphl. [Ipu oxjakaeHuu pacTBopa
HIKE KPUOCKOMMYECKOW TEMIIEPATYPHI U3 HETO HAYMHAIOT BhINAAaTh KPUCTAIUIBI BOIHO-
ro JibJa, a KOHIIEHTPAIUs COJIM B OCTABIICHCS KUIKON (aze Bo3pacTaeT. DTOT MPOLIECC
MOYET MPOJI0JDKATHCS J0 TEX IMOP, MOKAa KOHIICHTPAIIUs OCTAaroIIenCsl KUIKOU (a3bl HEe
JOCTUTHET 3BTEKTUUYECKOM, MOCIE YEeTrOo MPOUCXOIUT 3aMep3aHue pacTBopa MpHU IO-
CTOSTHHOW KPHUOTHAPATHON Temreparype ¢ oO0pa3oBaHHEM KPHOTHApATa, TaKUM 00pa-
30M, JieJl MOJY4EHHBI 3aMOpaXMBAaHUEM BOJHOIO pPacTBOpa COJHU C HaYallbHOU
KOHILICHTPAI[UEN, MEHBIIEH, YEM SBTCKTUUYECKAS, UMEET HEOJHOPOJHBIA COCTaB: 4Ya-
CTUYHO OH COCTOMUT U3 YUCTOTO BOJHOTO JIbJIA, @ YACTUYHO U3 KPUOTHApPATa

Kpuoruapar, unm 3BTEKTHKA, - MEXAaHUYECKAs CMECh MEIbYalIIuX KPHUCTAJIOB
BOJIHOTO JIbJIa B COJIM, MOJyY€HHAs MPHU 3aMOPAKWBAHUUA IBTEKTUYECKOTO pacTBOPA;
IJIABUTCS KPUOTHAPAT ¢ 0Opa3oBaHUEM pacTBOpa JTOTO K€ COCTaBa, TEMIIe-
paTypa  3aMmep3aHHsl  IBTEKTUYECKOrO (KpUOTHIPATHOTO) pacTBOpa SIBISETCS Hau-
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HU3IIEH Cpeld KPUOCKONMUYECKUX TEeMIepaTyp BOJHBIX PACTBOPOB JAHHOW COJIU H
Ha3bIBaeTCs KpuoruapatHoil. KpuoruapaTHble COCTOAHUS BOJHBIX PacTBOPOB HEKO-
TOPBIX COJIEH MpUBEeHBI B Tabuiel.

Tabnuua 1. - KpuoruapaTHbie COCTOSIHUSI BOJAHBIX paCTBOPOB COJIEH

Cons DprexTHYecKas KOHIEHTpaIMs, ki Ha | kI KpuoruaparHas remieparypa, °C
NACTROANA

KNO. 0.109 -2.9
BaCl»- 2H, O 0,264 -7.8
KCI1-2H- O 0.197 -10.7
NH, Cl 0,186 -15.8
NaCl 0,231 -21.2
MgCl, 0,206 -33.6
CaCl, 0,299 -55.0

Kpuockonuueckass temieparypa pacTBOPOB HEOOJIBIION KOHIICHTPAILMH IIPO-
MOPIIMOHAIPHA KOHIICHTPAIIUK COJIHM (IPU OTCYTCTBHH 3JICKTPOJIMTHYCCKOM JTHCCOIHA-
IIUN):

txp-tﬂ‘ Kup‘ C

rae tg - TeMneparypa 3aMep3aHus YUCTOro pacrsopurens, °C;

Kyp - Kprockom4aeckas mocrostHaas pactsopa (st Bojsl Ky, = 1,85);

C - KOHIIEHTpAIHS COJIU, MOJIb Ha | KT pacTBopa.

TkaHeBbIN COK MUIIEBBIX MPOAYKTOB MPEICTABISET COOON KOJUIOUIHBINA pacTBOP
CJIO’KHOT'O COCTaBa, KOTOPOMY COOTBETCTBYET KpUOTHApaTHAs TeMIiepaTypa -55+-65°C,
a Kpuockonuueckas temmeparypa -0,5 -1-5°C,

VY OOoNBIIMHCTBA HATYPAIbHBIX MHUIIEBBIX MPOIYKTOB TEMIEpaTypa 3aMep3aHus
omuska k -1°C. Jlng msica oHa nexat B nipezenax ot -0,6 1o — 1°C, st mpecHOBOAHBIX
pbIO - oT -0,5 10 -1°C, g Mopckux puid - ot 0,8 10 -2°C, WIS AMYHOTO KEITKA - OKO-
7o -0,65°C, nns Oenka - okoio -0,45°C. YV HaTypalbHBIX MPOIYKTOB, COAEPIKAIIUX
0oJIbIIICE KOJTMYECTBO PACTBOPEHHBIX BEIIECTB (COJICH, caxapa, KHUCJIOT U T.II.), TEM-
nepaTypa 3amMep3aHus 3HAYUTENbHO HIbke. Hampumep, /U1l BUIITHU OHA COCTaBJISET -3
°C, HEKOTOPBIX COPTOB BUHOrpazaa -5°C.

TemnepatypHbIM Tpad@UKOM 3aMOpa)kKMBaHUS Ha3bIBAIOT Ipaduyeckoe n300-
pakeHHUE 3aBHCHUMOCTH TEMIIEpaTyphl 3aMOPaKMBAEMOTO MPOAYKTA OT JJIUTEILHOCTH
3aMopakuBaHMs. TemmeparypHble TpadUKH 3aMOPaXWBAHUS YHUCTOTO BEIIECTBA,
HaIMpUMeEP BObI, WJIM SBTEKTHUECKOTO PACTBOPA, XapaKTEPU3YIOTCS TPEMs Y4aCTKAMHU:

* OXJIAK/ICHUE OT HAYaJIbHOW TEMIIEPATYPhI 10 TEMIIEPATYPhI 3aMep3aHus;

* Tb1000pa30BaHKEe MPHU MMOCTOSTHHON TEMITepaType 3aMep3aHus;

* OXJIQK]ICHNE 3aMOPOKEHHOTO MPOIYKTA.

TemnepatypHsbiii rpaduk 3aMopakKuBaHUS BOJHOTO PAacTBOpa, HadallbHas KOH-
IEHTpAIMsI KOTOPOTO HIKE SBTEKTUUECKOMN, XapaKTePU3yeTCs YETHIPbMS Y9aCTKaMHU:

*OXJIQXKICHUE OT HAYAJIbHOW TEMTIEPATYPhI 10 KPHOCKOITMYECKO;

* OXJIAXKJICHHE OT KPUOCKOMMYECKOW IO KPUOTHAPATHON TeMmIepaTyphl (TemIl
MMOHMKCHUS TEMIEPAaTyphl 3aMEIJIIeTCs H3-3a 00pa30BaHUSA KPHCTAJJIOB BOJIHOTO
JBJA);

* 3aTBEp/ICBaHME HBTEKTUKU (TeMmIleparypa HE HU3MEHSAETCs, W Ha Tpaduke
MOSIBJISIETCA TOPU3OHTAIBHBIA U30TEPMUYECKUHN YUACTOK);
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* OXJIQXKJCHUE PBTEKTUKU OT KPUOTHUAPATHOW A0 TeMIEPATyphbl 3aMOPAKHUBAIOIICH

Cpenbl.
OOBIYHO CKOPOCTHh MOHIXKEHUSI TeMIEpaTypbl 3aMOPOKEHHOTO PacTBOpa WIIU 3aMo-
POKEHHOTO YMCTOrO PACTBOPUTENS OOJIBIIE, YEM CKOPOCTh OXJIAXKICHUS €ro B KUJI-
KOM COCTOSIHUM, YTO OOBACHAECTCS MEHbIIEH TENJI0EMKOCThIO M OOJIbIIEH TEIio-
IPOBOJIHOCTHIO BOJIHOTO JbJa. TemmneparypHble rpaduku 3aMOpakUBaHUS MOXKHO
HCIIOJIb30BAaTh JJI IKCIIEPUMEHTAJIBHOTO ONPEAEICHU KPUOCKOIIMYECKOW TeMIEpaTy-
PBI.

[Ipy oxnaXxAeHUM KUIKOCTEN MHUIIECBBIX MPOAYKTOB BO3MOXHO MX IEpEOXJia-
KJICHUE Ha HECKOJBKO IpaJyCoOB HUKE KPUOCKOMUYECKON TeMIepaTypbl. DTO COCTOS-
HHE HEYCTOMYMBO W MPU JAJbHEWIIEM OXJaXJICHUM Hapymaercda. Eciam mepeoxia-
XKJICHHAS )KUJKOCTbh ABJISETCS YACTHIM BEIIECTBOM, TO MOBBIIIEHUE TEMIEPATYPHI TPH
HAPYLIEHUU 3TOTO0 COCTOSIHUS MPOMCXOAUT A0 TEMIEPATyphl 3aMmep3aHus. Ecim xe
KPUCTAJUIM3YETCS MEPEOXIIAXKICHHBIN PacTBOP, TO TEMIIEpaTypa MOBBIIACTCS 10 TEM-
nepaTyphl, HECKOJIBKO 00Jiee HU3KOM, YeM KPUOCKOMHMYECKas, TaK KaK 4acThb BOJbI BbI-
Mep3aeT B MPOIIECCe BBIXOJAa PACTBOpA U3 MEPEOXIIAXKICHHOTO cocTosiHus. Bo n3be-
YKaHUE IMOTPELIHOCTHU OIPEIEIIEHUS] KPUOCKOIIMUECKOW TEMIIEPATYPHI 110 TEMIIEpaTyp-
HBIM TpauKaM 3aMOPaKUBAHUS CIIEyeT n30eraTh MepeoxXaxkaeHUs pacTBOpPA.

O6opynoBanue, mpuOOPHI, MaTepHANIbl: HU3KOTEMIIEpaTypHbIi mpuiaBok CH-15
UM MOpO3WJIbHAsA Kamepa, TepMorapa, 4achl, BOJHBIE PACTBOPHI COJIEH B MpOOMpKax,
MUILIEBHIE TPOAYKTHI.

MeTtoauka nmpoBeeHus paOOTHI:

Jlnst mabopaTOPHBIX UCCIEIOBAaHUI MOXXHO HCIIOJIB30BATh PACTBOPHI XJIOPH-
CTOTO HATpHUs PA3TMYHON KOHIICHTpAIMS, TOMAaTHBIM M SIOMIOYHBIM COKH, OTACIHHBIC
BU/IBI TIJI0JIOB U OBOIIEH, MSICHBIE TTPOAYKTHI.

B o0paszern nmomemniator TepMornapy Takum o06pa3zoM, 4ToObl pabouuii crmail Haxo-
JWJICS B €ro LEeHTpe, Hapumep B HeHTpe npodupku. Odpazer moMenaT B MOpo-
3WJIBHOE OTJIeJICHHWE XOJIOAWIBHOIO IKada M MPOBOJAT U3MEPEHUE TEeMIIepaTyphl B
HeHTpe oOpaslia U TeMIlepaTypbl 3aMOpPaXKUBAIOIIEH cpepl yepe3 5 MUHYT J10CTaTOU-
HOE€ YHCIIO pa3 AJis MOCTPOEHUs rpaduka 3aMOpaKUBaHUSL.

Pe3ynbraTamMu u3MepeHUH SBISIOTCS 3HAUEHHE TEMIEparyp MPOAYKTa U 3aMO-
paxuBarolel cpelbl B pa3idMyHble MOMEHTHI BpeMeHu odopmuth B Tabiuie 2. [1o
ATUM JAHHBIM CTPOSIT B KOOpAMHATaX TeMIlepaTypa-BpeMs TeMIepaTypHbId rpadukx
3aMOpaXUBaHMs, Ha KOTOPBIH HAHOCAT XapaKTepHbIE TOYKH M YPOBHH TEMIIEPaTyp
(HayaJIbHYIO TEMIIEpPaTypy, TEMIIEPATYPY CPEAbl, KPHOCKOMUYECKYIO TEMIIEPATYPY).

Tabnuua 2. — XypHan ucneiTanuil.

Bpewms 3amepa Temmepatypa 3amopaxuBato- | TemrmepaTypa B IIEHTpe 00pas3-
mient cpenpl, °C ma, °C

Konumponvhwvie éonpocwi:

1. Kak BAMSIIOT HU3KHE TeMIepaTypbl HA OMOXUMHUYECKUE MPOLIECCH a MULIEBBIX
MPOIYyKTax?

2. Kakas temmnepaTypa Ha3bIBaeTCsi KPHOCKOITMYECKOM M OTYETo 3aBUCHUT €€ 3Ha-
yeHue?
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3. Urto Takoe KpuoruapaTHas TeMIeparypa 1 Kak ee OnpeneauThb?
4. B dem 3akiito4aeTcs CyIIHOCTD IMpoliecca MepeoxIaxacHus ?

Il1an npakTu4yeckoro 3aHsaTus Neg

Tema: 3aMOpaKMBaHKE IPOJYKTOB PACTUTEIBHOTO NMPOUCXOXKIeHU. Onpenerne-
HUE JUIMTENbHOCTH IPOLEcca 3aMOPAKUBAHUS MAIIEBBIX TPOTYKTOB.

Llenv pabomur: onipenieneHne 3KCIepuMEeHTaAIbHO-aHATUTHUYECKUM IyTEM IIPO-
JOJDKUTEIBHOCTH MPOLECCa OXJIAXKAEHUS, TEMIIEpATyphl B HEHTPE NPOIYKTa B 3aBUCH-
MOCTH OT €T0 TEIUTO(PU3UYECKUX CBOMCTB, TEMIIEPATYPhl OXJIAXKAAIOIIEH Cpeibl; OIpe-
JIEJICHUE TEIIOBOM HAarpy3KU OXJIAXAAI0OIUX TPHOOPOB.

Teopemuueckas yacmo:

[1nan:

1.CymHoCTb 1 3HaYeHHE NPOLIECCA 3aMOPAKUBAHUSL.

2.Knaccugukanust cnoco6oB 3aMopaXMBaHUs MIPOJYKTOB, UX IOCTOMHCTBA U HE-
JOCTATKHU.

3.0OmnpeneneHye KOJIMYeCTBO TEIa, OTOMPAEMOTo OT MPOAYKTa MIPU 3aMOpaK1Ba-
HUU.

4. OnpeneneHue  JIUTEIBHOCTHU IMpolecca 3aMopaxkuBaHus. DakTopsl, BiIM-
AIOIIUE HAa CKOPOCTh 3aMOPaKUBaHUS MTPOTYKTOB.

5. Tennogusnueckne U GU3NKO-XUMUYECKHUE SIBICHUS, IPOUCXOISIIINE B TIPO-
OyKTax MpU 3aMOPaKUBAHUU.

[IpakTH4ecKkas 4acTh:

1. OnpenenuTe KOJIMYECTBO BOJIbI, BBIMOPOKEHHON M3 MPOAYKTA MPHU 3aMopa-
xuBaHuu. [locTtpouts Tpaduueckun (QPyHKIIMOHAIBHYIO 3aBUCUMOCTh MEXKIY KOJIHYE-
CTBOM BBIMOPOXKEHHOM BOJBbI U TEMIIEPATYPOU UCCIIETYEMOTO ITPOLYKTA.

2. OnpenenuTh MPOJODKUTEIBHOCTh 3aMOPAXUBAaHUA TMPOAYKTA DKCIEPUMEH-
TagbHBIM myTeM. [locTpouTs rpaduk 3amep3aHusi MPOIYyKTa B 3aBUCUMOCTH OT BpeMe-
HH.

3. PaccuurtaTh mpoIOIKUTEIBHOCTh 3aMopakuBanusi. CpaBHUTH Pe3yIbTaThl
pacdeTa ¢ pe3yJIbTaTaMH OIbITA.

4. OnpenenuTth TEMJIOBYIO HATPY3KY OXJIAKIAIOUIUX TPUOOPOB.

Coneprxanue pabOThI:

3amMopaxuBaHKe - ITO MPOLIECC XOJOAUIbHON 00pabOTKH MUIIEBBIX MTPOIYKTOB, B
pe3yJIbTaTe KOTOPOM coAeprKalasics B NPOAYKTax KaleJbHO-)KUJKas Bjara moJHO-
CTBIO WJIM YACTUYHO MPEBPALIAETCS B JIEN.

BcenenctBue 00e3BOKMBaHUS M BO3AEHUCTBUSI HU3KUX TEMIEpPATyp, MPEHsSTCTBY-
IOIUX KU3HEAEATEIbHOCTH MUKPOOPTaHU3MOB, 3aMOPOKEHHbIE TPOAYKTHI MpHOOpeTa-
10T 0oJiee BBICOKYIO MO CPAaBHEHHUIO C OXJIAXKJEHHBIMU CTOMKOCTH NMPHU XPaHECHHUH.
OCHOBHOI MPUYMHOW MOBBIIIEHUS CTOMKOCTH HNPOJYKTOB K MOpUYE MPU 3aMOPAKUBa-
HUU SIBJISIETCS] 3aMep3aHue BOJbI, a COOCTBEHHO MOHIKEHUE TeMIIEpaTypbl UMEET BTO-
pOCTENEHHOE 3HAYCHHE, XOTs MPAKTUUECKH JACUCTBUE 3TUX ABYX (PaKTOPOB HEpa3ieu-
MO. DTO OOMEHSIETCSl TEM, UTO KareJlbHO-KHJIKas Bjara, B KOTOPOW pacCTBOPEHbI MHOTHE
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OpraHMYeCcKHue W MHHEpaJbHBIC BEIIECTBA, MPEACTABISACT OJIArOMPUATHYIO CPEy s
OMOXMMUYECKUX PEaAKINi U )KU3HEACSITEIIbHOCTH MUKPOOPTaHU3MOB.

[Tpu nppoob6pazoBannu nudHy3nOHHOE TIEpEeMelIeHIEe PACTBOPUMBIX B BOJE Be-
IIECTB MPEKPAIIAETCs, a CIEIOBATEIBHO, MPEKpaIIaeTCs MUTaHHEe MUKPOOPTaHU3MOB U
OCYIIECTBIICHUE OMOXUMUYICCKUX PEAKITUH.

OOpasyronuecss B Hayajie 3aMep3aHusi KPUCTAIbI COCTOAT M3 YUCTOM BOJBI, a
BEIIECTBA, PACTBOPEHHBIE B COKE, OCTAIOTCS B KUAKOHN (haze. Kaxkmomy 3HAUCHUIO TEM-
nepaTypbl NPOAYKTa HIKE HAYaIbHON KPUOCKOTMYECKONH TOUYKH COOTBETCTBYET BITOJIHE
OTIpEeZIeNIEHHOE KOJIMYECTBO BOJIbI, BRBIMOPOKEHHOM M3 pacTBopa. [loJIHOCTHIO Bech
pacTBOp 3aMep3aeT NpU KPUOTUJIPATHON (IBTEKTUUECKOI) TEMIIEPATYPE.

CKOpOCTh 3aMOpaXUBaHUSI TPOAYKTA OMPEICNACTCS CKOPOCTHIO MPOIABIKECHUS
TpaHUIlbl pa3jiesa 3aMOPOKEHHOTO U HE 3aMOPOKEHHOTO CJIOEB OT OBEPXHOCTH K IEH-
TPY, MaKCUMaJIbHOE 3HaU€HHE CKOPOCTh 3aMOPaKMBaHUS MMEET B Hadalie mpolecca y
MMOBEPXHOCTH MPOIYKTA.

3amopaxkuBanue ObiBaeT meieHHoe (0,1-1 cm/4), untencuBHoe (1-5 cm/4) u
osicTpoe (5-20 cm/u). [Ipu MeasieHHOM 3aMOpaXMBaHUM B TKAaHSIX MPOJYKTa MPOUCXO-
JUT TIepepacIpeieiCHUe BIaru U B MEKKJIECTOYHBIX MPOCTPAHCTBAX 00Pa3yrOTCs KPYII-
HbI€ KPUCTAJUIBI JIbJIa, MIOBPEXKAAIOIINE TKaHU. B mporecce pazMopakuBaHus Bilara HE
BIIMUTHIBACTCS TMOJHOCTHIO TKaHBIO, a €€ MEepPBOHAYAIBHOE pacHpeie]IeHUe HE BOCCTa-
HaBiuBaeTcs. [Ipu OpIcTpOM 3aMOpaXMBaHUHM B YCJIOBUSAX WHTEHCHBHOTO OTBOJA TEIl-
JOTHI KPHUCTAUIO00pa30BaHUE MPOUCXOAUT B MECTaX WHTEHCHBHOTO pacHpeiesieHUs
Biaru. B pe3ynbTaTe momaydyaeTcsl CTpyKTypa ¢ OONBIINM YHCIOM MEIKHUX KPUCTAJIOB
Jb/1a, PABHOMEPHO PacTpeeICHHbIX B TKaHIX mpoaykra. [lpu pazMopakuBanuu mep-
BOHAYaJIbHBIE CBOMCTBA TAKOTO MPOAYKTA XOPOIIIO BOCCTAHABIMBAIOTCS.

O6opynoBanue, NMpuOOPbI, HHCTPYMEHTHI: MOPO3UJIbHASA Kamepa, KOMIUIEKT Tep-
MoInap, 4achl-CEKYHIOMEP, TEPMOMETPBI.

Meronuka npoBeieHns padoThI:

1. [lo mMeToaMKE PKCHEPUMEHTAIbHOIO M3MEPEHUS UIUTEIbHOCTH IMHUIIEBBIX
IIPOJYKTOB B BO3JyX€ H3MEPSIOT MU3MEHEHHE TeMIepaTypbl B LEHTPE MNPOAYKTa B
npoiecce 3aMmopaxkuBanus. [Ipy KMCHONB30BaHUM HATypaJbHBIX MPOAYKTOB BbIOU-
paroT HeOOoJbIIMEe O pa3Mepy KIYOHU W TIJIOJbI, OJU3KHE K MPaBUIBLHON T'€OMETpH-
yeckoil popme, nuamerpom 1o 40 MM, a TakKke Hape3aHHbIE IOl U oBOIIM. [Ipu uc-
CIEJOBAaHUM BJIMSHUS Pa3MEpPOB MPOAYKTA OMbBIT MPOBOAST OJHOBPEMEHHO C JIBYMS
oOpasiamu mpoIyKTa.

2. OnpenensitoT mapaMmeTpsl cpeibl B MOPO3WIbHOM KaMmepe. OTOuparoT o0pasiibl
MPOAYKTOB M MOMEIIAIOT TepMomapsl B oOpa3ubl. OOpasipl MOMENIalT B 3aMOpa-
’KUBAIOLIYIO CpPEeAY U MO MOKa3aHUAM MPUOOPOB CIEIAT 32 MPOLECCOM 3aMOpaKrBa-
Husi. [lo monydeHHBIM MaHHBIM CTPOST TEMIIEpAaTypHBIN TpaduK 3aMOpakUBaHUS U
MPUCTYTAIOT K 00pab0TKE SKCIEPUMEHTAIBHBIX IaHHBIX.

OOpaboTka pe3yabTaToOB:

1. Crposar rpaduueck  (PYHKIIMOHANBHYIO 3aBUCHMOCTb MEXAY KO-
JIMYECTBOM BBIMOPOKEHHOU BOJIBI M TEMIIEPATYPOM AJISI UCCIIETYEMOTO MTPOTYKTA.
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[IpoananusupoBath rpadux. OnpeneanTs, MpU KaKUX TEMIIEPATYpax BbIMEP3aeT
50% coneprkarieiicss B IpoIyKTax BOJIbI.

KonnuecTBo BEBIMOPOKEHHOHN BO/BI B POAYKTE 3aBUCUT TOJIBKO OT TEMIIEPATYpHI,
70 KOTOPOM OBLI 3aMOPOKEH MPOAYKT, U HE 3aBUCUT HU OT CIOCO0a 3aMOpakKUBaHMUs,
HU OT NPOJIOJKUTEIBHOCTH MPOLIecca.

KosnnuecTBO BBIMOPOXKEHHOUM BOJBI BBIPAXKAIOT B JOJAX €IMHULBI UIU B % OT
obmiero cogep:kanus Bojabl B mpoaykTe. [Ipu kpuockonuueckoit Temreparype o= 0, npu
sBTekTnyeckol =1, mim 100 %. ITpomexyTOUHbIE 3HAYEHUSI 3TON BEIUYUHBI BBIUYHC-
Js110T 10 hopmye Ymkona:

W= 4, ;
1+ B, /gt +(1-ts )]’
rae A, u B, - mocrostaneie, A, = 110,5; B, = 0,31;
t - Temmeparypa, I KOTOPOM BBIYUCIISIETCS] KOJIMYECTBO BBIMOPOXKEHHOW BOJBI,

OC.
b
ts - KprpockonMueckas remneparypa npoaykra, °C.
Temnepatypsl t u ts 6epyt B rpanycax Llenbcus no abcomoTHoM BennuuHe (0e3
3HaKa MUHYC). Eciu kprockonuueckas TeMieparypa mano oriandaercs ot -1°C, to 6e3
3aMETHOW TIOTPEITHOCTH B BBIYMCIICHUH MOYKHO IIPHHUMATh, uTo BemuunHa (1 - t5)=0.

2. IIpoBoasT pacyeT NpOoJOKUTENBHOCTH 3aMopakuBanus. [Ipu pemenun stoi
3a/laud MPUHUMAIOT Psii YIPOILAIOIIMX YCJIOBHI: 0 Hayajga 3aMOpaXMBaHUs MPO-
IYKT BO BCEM 00BbEME OXJIaXJAEH J0 KPUOCKONMYECKON TeMnepaTypbl; KO3QOUIIUEHT
TEIJIOOTAa4YM Ha MOBEPXHOCTH MPOJYKTa M TEMIIEpaTypa OXJIaXKJaroIlel cpeasl - Mo-
CTOSIHHBIE; TEIUIOEMKOCTh 3aMOPOKEHHOM 4acTH MPOJYKTa M0 CPaBHEHUIO C TEIJIOTON
JIpA000pa30BaHus OYEHb MaJla; BOJa U3 MPOAYKTA BBIMEP3aeT MPHU OJHOW OINpeselieH-
HOH TeMmriiepaType; Ko3h(UIIMEHT TEIIONPOBOAHOCTH 3aMEP3AIOUIEr0 CII0Sl B TEUCHHE
BCEr0 MPOIECCa HE MEHSETCS; 3aMOPAXKUBAHUE CUUTAETCA 3aKOHYEHHBIM MPU COJIMKE-
HUU TPaHUILl pa3fesa B LEHTPAJIbHOM YacTW Tela, IpUYeM TeMmIepaTrypa B HEW paBHa
KPUOCKOITMYECKOH.

C y4yeroM yKa3aHHBIX YCIOBUI MOKHO ONPEIEIUTH MPOJOKUTEILHOCTD 3aMOpa-
KUBAHUS T, U:

a) U1 IPOAYKTOB B (hOpME IUIACTUHBI MPHU JBYCTOPOHHEE 3aMOpPAXKUBAHUU (MsiC-
HbIe OJIOKH, MOTYTYIIU, OJIOKU pIOHOTO (prsie, pbiba HEOOIBIIION TOJIITUHEI):

o B (5 )

 29JAt a
0) 1711 TPOIYKTOB B (popMe IMIIUHIpa (KpymHas ppida, OeApeHHas 4acTh MOTYTYIIN
u ap.)
r= q3p5 é‘ + 42’M ’
581At a

B) JIJIsl IPOJYKTOB B popMe 11apa (CbIpbl, TUIObI, OBOIIH)

r= q3p5 5_'_ 4/1M ,
87AAt a

B stux dopmynax (s - TerioTa 3aMopakuBaHus 1 Kr npoayKTa:
O =@ @13,
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/1€ (¢ - BIAKHOCTb MPOAYKTA, TOJIM €IUHUIIBL;
® - J10JI1 BBMOPOKEHHOW BOJIbI MPU CPeAHEN KOHEYHOU TeMIlepaType 3aMOpaKu-

BaHMA (Tad.1);

I3, - yaeapHas TerioTa 3aTBepaeHus (I3 =335 k/[x/kr);
p - INIOTHOCTB ITPOIYKTA, KI/M°,
O - TOJIIIMHA TUTACTUHBI, TUaMETp IIWIHHPA WIH 1apa, M;
Ay - KOO (PHUIMEHT TEMIONMPOBOTHOCTH MPOAYKTA TIPH CPEAHEH TeMIiepaType mpo-
necca 3amopakuBanus, Bt/(m -K);

At = (t -

tep) - pa3sHOCTh MEXIY KPHOCKONMYECKON TEMIIEpaTypod MPOIyKTa U

TEMIEPATypOl OXJIAXKIAIOUIEW cpenbl (MCXOJHOW BEJIMYMHON B IPOLECCE IKCIEPUMEH-

Ta), °C;

a - K0>()PUIMEHT TEIIOOTAa4U OT NPOAYKTA K OXJIaxaaromei cpene, Br/(m? « K);
[Tpu oxnaxknenuu npoaykTa B Bo3ayxe no FOrpecy:

a=6,2+4,2w,

rac @ — CKOpOCTb ABMKCHHA BO3AyXa, Mm/c.

Tabmuua 1. - KonuyecTBO BEIMOPOXKEHHON BOIbI

[poavkr Brnax Temne paTypa 3aMODO KEHHOTO Kogunyecrso
HOCTb. NPOAVK Ta, OC HE3aMep3aro
% e BOMABL, Kr
KI' CYXoro
BEHICCTBA
-5 -10 -15 -20 -30
lNopsnza 74 83 93 97 99 100 0.35
TOWAY
Tpecka 80.5 85 93 97 98 100 0.39
Mopcxoi 79 84 94 97 98 100 0,39
OKVHb
Siiua 74 90 95 98 99 100 0.2
S6n0ku,royIIH 84 53 70 76 88 100
Coxu 88 75 87 93 96 100 0,2
Xnebd 46 50 87 97 99 100 03
Fopox 78 68 86 92 96 100 0.2-0.3
Dacob BO 84 92 96 98 100 0.2-0.3
Hnunar 93 95 97 98 99 100 0,2
Tabnuua 2. — XypHan ucnsiTanuii.
IIponykTtsl | Macca, | ¢,% p, kr/m® | Am,BT/(MK) | 5, M a, M/a | a, T, 4
KT Br/(M*K)
Tabnuna 3. — XypHan ucneiranmii.
Bpems nauana | Bpems 3amepa | Temniepatypa | OtHocutenbHas | Temneparypa | Temmeparypa
OIbITa cpensl, °C BIIQ)KHOCTh B LIEHTPE NPO- | IOBEPXHOCTH
cpenbl, % nykta, °C npoaykra, °C

Koumponvuwvie 6onpocnwi:
1. C xaxoii 11e/1b10 3aMOPaKUBAIOT MUIIEBHIC TPOTYTHI?
2. Kakne n3aMeHeHHsI POUCXOASAT B IMHINEBHIX MPOAYKTAX MPU 3aMOPAKUBAHIH ?
3. Ot yero 3aBUCUT KOJIMYECTBO BHIMOPOKEHHOU BOJIBI?
4. Kak onpenenutb BpeMsi MPOoIecca 3aMOPAKUBAHUS?
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PexkomeHnayemMasi JIUTepaTypa U HHTEPHET - Pecypchbl:

OcHoBHast iMTEpaTypa:

1. A.H. Bapanenko u ap. XonouibHasi TEXHOJIOTHS MUIIEBIX MPOIYKTOB: YUeOHUK Ui By30B: B
3 yactax. Y. I. Temnodusuueckue ocuoBbl. — CI16.: THOP/I, 2008. — 224 c.

2. XononuibHas TEXHUKA M TEXHOJOTHs NpoaAyKToB nutaHus: yueOnuk / C.A. bonpmakos. - M.:
Axkanemus, 2003. - 304 c.: mi. - (Beiciiee o6pazoBanue). - Ha yuebnuke rpud: Pexk.YMO. - Tlpu.: c.
277-299.

JomosHUTEILHASA JIUTEpaTypa:

1. Bopo6seBa, H.H. XononunbHas Texuuka u Texsosiorus. Yactsl : yuebnoe nocobue / H.H. Bo-
pooreBa. — KemepoBo : KeMepoBCKHiIT TEXHOJOTHMYECKHMH WHCTUTYT MHIIEBOW IPOMBIIUICHHOCTH,
2006. — 164 c.

2. BopobbeBa, H.H. XonoaunbHast TexHuka u TexHosnorus : yueoHoe nocooue / H.H. BopoOnena.
— Kemeposo : KeMepoBckHil TEXHOIOTHYECKUI HHCTUTYT NUILEBON pOMBbILIeHHOCTH, 2006. — Y. 2. —
104 c.

3. B.E. KynakoBa u ap. Xon0auibHas TEXHOJIOTHS MUILIEBBIX MPOJYKTOB: YUeOHUK AJisi BYy30B: B
3 yactsax. Y. lll. buoxumuueckue u ¢puzuko-xumuueckue ocHoBbl. — CI16.: THOP/L, 2011. — 272 c.

4. B.1. ®ununnos, M.M. Kpemenesckas, B.E. KynakoBa. XosnoaunbHasi TEXHOJIOTHS MUILEBBIX
npoaykToB: YueOHuk s By30B: B 3 wactax. Y. |l. Texnonoruueckue ocuHoBbl. — CII6.: THOP/I,
2008. — 576 c.

5. A.H. Bapanenko u ap. XonoIuiIbHasi TEXHOIOTHS MHUIIEBBIX TPOAYKTOB: YUEOHHUK ISl BY30B:
B 3 vactax. Y. I. Termnodusuueckue ocuoBbl. — CI16.: THOP/I, 2008. — 224 c.

6. XomoauiabHas TEXHOJIOTHS MUIICBOM MPOMBIIINIEHHOCTH : yaeOHoe mocooue : [16+] / A.M. 16-
paes, I0.A. ®upcosa, M.C. Xamunymus, U.I'. Xucamees ; Kazanckuii rocygap-cTBEHHBIN TEXHOJIO-
rudeckuil yausepcureT. — Kazanp : KazaHckull Hay4HO-HCCIEN0BATENbCKANA TEXHOJIOTMYECKUN YHU-
Bepcuret (KHUTY), 2010. — 125 c.

7. BopobneBa, H.H. Tenno¢usnueckrue nmpoueccsl B X0J0IUIbHOW TEXHOJIOTHH : yueOHOe Moco-
6ue / H.H. Bopo6sesa ; pen. H.B. lIumkuna. — KemepoBo : KeMepoBCckuil TeXHOIOTHUECKUN HWHCTH-
TYT NULIEBON MpoMbIieHHocTy, 2007, — 150 c.

8. H.T'. HlernoB. XonoauibHas TEXHOJIOTHS MUIIEBLIX TPOAYKTOB: Yuel. mocobue. — [Iaruropck:
W3n-Bo IIT'TY, 2003.— 208 c.

HNHTepHeT-pecypcshl:

1. http://www.fao.org/ - caiit DAO

2. http://www.rsl.ru/ - Poccuiickasi rocyaapcTBeHHas OMOIMOTEKA

3. http://www.cnshb.ru/ - IlenTpanpHas Hay4Has CEJIbLCKOXO3SHCTBEHHAs OWO-
moTeka POCCHICKOM akaleMUM CeJIbCKOXO03SMCTBEHHBIX HAYK

4. http://www.suharevka.ru/ — caiiT TeXHOJIOIHUECKOTO 000PYT0BAHUS

5. http://www.complexdor.ru/ — caliT 6a36l HOPMATUBHOW U TEXHUYECKOH JIOKY-
MEHTAITUH

6. http://www.twirpx.com/ — caiiT moKMcK JUTEepaTyphI

7. http://www.pitportal.ru/ — caiit uapopmanmoHHOTO MTOpTaIA

8. http://www.libgost.ru/ — caiit 6mbaroTexkn ['0cTOB 1 HOPMATHBHBIX JOKYMEH-

TOB

39


http://www.fao.org/
http://www.rsl.ru/
http://www.cnshb.ru/
http://www.rashn.ru/
http://www.suharevka.ru/
http://www.complexdor.ru/
http://www.twirpx.com/
http://www.pitportal.ru/
http://www.libgost.ru/

ITPUJIOXXEHUE 1

Tabnuua 1 — Tabnwuia HackueHHbIX napos ammuaka (NH;)

g apnenuc abCoAOT- Durantyny Tennora napo-
A pit AR 3 VYaeawnuft o6uem MaorrocTs R T T odpa:wsanuup =
- - o £

§ 3 3 g sy | 8% Y % 2 % ‘§ g 5

= o = 3 ~d

| § | ¢ | 8 | = || &z3 | §]§| & 8 & @

(=] ) EY Xm -1 ¥m cm a o © @ @ o
—60 | 00219 | 02233 | 1.4010 | 4699 |713,8[ 02128 {150,7| 360 | 15910 | 380,0 | 14403 | 344,0
—54 | 003209 | 03272 | 1.4150 | 3288 |[706.7| 03041 [176,7| 42,2 | 1601,5 | 382,5 | 1424,8 | 340,3
—50 | 004087 | 04168 | 1.4245 { 2.623 |702.0{ 0.3812 {1939 46,3 | 1608.1 | 384.1 | 1414,3 | 337,8
—48 | 004595 | 04686 | 1.4293 | 2,351 |699.6| 0.425 |202.6| 48,4 | 1611,5 | 384,9 | 1409.3 | 336.6
—46 | 005154 | 05256 | 1.4342 | 2,112 |697.2| 0473 [2110] 504 | 16149 | 3857 | 1403.8 [ 335.3
—44 | 005709 | 05822 | 1.4302 | 1.901 |694.8| 052 |219.8| 52,5 | 16182 | 386,5 | 1398,4 | 334,0
—42 | 006441 | 06568 | 1.4442 | 1,715 |692.4| 0,583 |[228.6| 54,6 | 1621.6 | 387,3 | 13929 | 3327
—40 | 007177 | 07318 | 14493 | 1,550 |690,0| 0.645 |237.8| 56.8 | 1624,9 | 388,1 | 1387,1 | 391,3
—39 | 007569 | 07719 | 1.4519 | 1,4752 | 688.8| 0678 |242,1| 57,82 | 1626,4 | 388,49 | 1384,4 | 330,67
—38 | 007798 | 08137 | 1.4545 | 1,4045 |687.5| 0,712 |240,9| 58.88| 1628,2 | 388,88 | 1381,6 | 329,99
—37 | 0,08407 | 08573 | 1.4571 | 1.3377 |686,3| 0,748 |251,0| 59,94 | 1629,7 | 389,27 | 1378.4 | 329,31
—36 | 008853 | 0,9028 | 1,597 | 1.2746 |685.1| 0,785 |255.4] 61,01 1631.4 | 389.65 | 1375,9 | 328.63
—35 | 0,09319 [ 0,9503 | 1.4623 | 1,2151 |6839( 0,823 |254,0| 62.08| 1633,0 | 390,03 | 1373,1 | 327,9%
—34 | 009806 | 09999 | 1.4649 | 1.1580 |682:6| 0.863 |264.4| 63,15| 1634,6 | 300,41 | 1370,2 { 327,26
—33 | 0,10312 | 1.0515 | 14676 | 1,1058 |681.4| 0,905 |268,8| 64,21| 1636,2 | 390,79 | 1367,3 | 326,57
—32 | 0.10838 | 11052 | 1.4703 | 1,0555 (6801 0948 (2733 65.28 1638,1 ( 391,17 | 13644 | 325,88
—31 | 0,11386 | 1.1610 | 1,4730 | 1.0080 |678.9| 0,992 |277.8| 66,35( 1639,2 | 391,54 | 1361,5 | 325,19
—30 | o0/11954 | 12190 | 1.4757 | 09630 |677.7| 1,038 |282.2| 67.42| 1640,8 | 391.91 | 1358.6 | 324.49
—29 (012543 | 1,279 | 14784 | 09204 (6764 1,086 [286.8| 68.49| 1642.4 | 392.28 | 1355,6 | 323,79
—928 | 013160 | 1.342 | 1.4811 | 0.8801 |675.2| 1.136 |291.2| 69.56( 1644.0 | 392,64 | 1352,7 | 323,08
—27 | 013798 | 1,407 | 1.4739 | 0,8418 |673.9| 1.188 |295.7| 70.63| 1645.4 | 393,00 | 1349,7 | 322,37
—26 | 0,14465 | 1475 | 1.4867 | 08056 |672.6| 1.242 |300,2( 71,71 | 1646.9 | 393,36 | 1346,7 | 321,66
—95 | 0.15163 | 1,546 | 1,4895 | 0,7712 |671.4| 1.297 {304.7| 72.78| 16484 | 393.72 | 1343.7 | 320.94
—24 | 015877 | 1,619 | 1.4923 | 0.7386 |670.1] 1,354 |309.2( 73.86| 1649.9 | 394,07 | 1340.8 | 320,22

—23 | 0,16622 | 1,695 | 1,4951 | 0,7076 |668,8| 1,413 |313.7| 74.93| 1651.3 | 394,42 | 13376 | :
—22 | 017397 | 1.774 1,4980 | 0,6782 |667.6| 1,474 |[318.2| 76,01 | 16520 | 394.77 | 33346 g: 31473
—21 ) 0,18201 | 1.856 | 1. 0,6502 |666,3| 1,538 |322,8| 77,09) 1654.3 | 395.12 | 13315 | 318.03
—20 (0,19025 [ 1,940 | 1,5037 | 0,6235 |6650| 1,604 |[327.3| 78.17| 1655.7 | 395.46 | 13284 | 317.20
—19 | 0.19878 | 2027 1,5066 | 0,5983 |663,7| 1,672 |[331.8| 79,25| 1657.2 | 395.80 | 1325.3 | 31655
—I18 | 020763 | 2,117 | 1,5096 | 0,5742 |662,4| 1,742 |336,3) 80,33) 1658.5 | 396.13 | 1322.2 | 315.80
—17 | 021683 | 2.211 1,5125 | 05513 |661,1] 1,814 |[340:8( 81.41| 1659'9 | 396.46 | 1319'1 | 31505
—16 [0,22543 | 2,309 | 155155 | 055205 |659,8| 1,889 |[345.4| 8250 1661.1 | 396,79 | 1315.8 | 314.29
—15 1023634 | 2,410 | 155185 | 0,5087 |658)5| 1.966 |350,0| 83.50| 16627 | 397.12 | 13127 | 31353
—14 | 024654 | 2514 1,5215 | 0.4889 [657,2( 2,046 |353.7| 84.68| 1664.0 | 397.44 | 13005 | 312,76
—13 | 025704 | 2.621 1,5245 | 0,4700 |655,9| 2,128 [359,1| 85.76| 1665.3 | 397.75 | 1306.2 | 31199
—12 | 026792 | 2,732 1,5276 | 0,4520 |654,6| 2,213 |363,6| 86.85| 1666.6 | 398,06 | 1303.0 | 31121
—11 (027920 ( 2,847 | 1,5307 | 04348 (653,3( 2,300 |368.2( 87.94( 1667.9 | 398.37 | 12997 | 310.43
—10 | 0,20087 | 2,966 | 1.5338 | 0,484 |652.0| 2.390 |372.7| 89.03| 1660.2 | 398.67 | 1296.4 | 309.64
—9 (030203 [ 3089 | 1.5369 | 04028 |650,7| 2,483 |[377.3| 90.12| 1670.4 | 398.97 | 12931 | 30885
—8 | 031541 | 3,216 | 1,5400 | 0,3878 |649.3| 2,579 [381.9 91.21| 1671,7 | 399,27 | 12808 | 308,06
—7 | 0.32823 | 3347 | 1.5432 | 0,3735 |648.0| 2.678 |386.4| 92,30 | 1672'9 | 39956 | 1286.4 | 307.95
—6 | 0,34138 | 3,48 1,5464 | 0,3599 [646,7] 2779 |391.0| 9340 1674.1 | 39985 | 1283.0 | 306.4%
—5 | 0,35490 | 3,619 | 1.5496 | 0,3469 |6453| 2,883 |395.6( 9450 | 1675.3 | 100,14 | 12796 | 30564
—4 | 0.36883 | 3,761 15528 | 0,3344 |644,0| 2991 |400.2| 95.59| 16765 | 40042 | 1276'3 | 30483
—3 | 038324 | 3,908 | 15561 | 0,3205 |642.6| 3.102 [404.8| 96,69 | 1677.3 | 40070 | 1272’8 | 304701
—2 ] 0,39815 | 4060 | 1,5594 | 0,3L11 |641.3| 3,216 |409.4| 97.79| 1678'8 | 100.98 | 1260'4 | 303.19
—1 | 041354 | 4217 | 1,5627 | 03002 [639.9| 3332 |414.0( 98:89| 1680,0 | 40125 | 1265.9 | 130236
0 042043 | 4379 | 1,5660 | 0,2807 (638,6( 3.452 (4187 100,00 | 16811 | 10152 | 1262.4 | 301.52
+2 (046248 | 4716 | 15727 | 0,2700 |6358| 3,703 |427.9 102,21 1683.3 | 402,04 | 1255.4 | 299,84
+4 | 049748 | 5073 | 1.579% | o 6331 | 3,969 |437.1|104.43| 16854 | 402,55 | 1248.3 | 298.13
-+6 | 0,53446 | 5450 | 1.5866 | 0,2353 |630,3| 4,250 | 446.5 106,65 | 1687.4 | 403.04 | 1240.9 | 296.39
+8 1057359 | 5849 | 1,5036 | 0,2200 (627.5| 4,546 |455,8 (108,87 | 1689.3 | 403.50 | 1233.6 | 294.63
+10 | 0,61398 | 6271 | 1. 0,2058 |624,7| 4,859 |465,2| 111,11 | 1691.3 | 403.95 | 1223.2 | 292,
+12 | 0,65867 | 6,715 | 1,6081 | 0,1927 [621.8| 5,180 |474.6| 113.35| 1693.0 | 404.38 | 12185 | 291.03
114 (070442 | 7183 | 1,656 | 0,1706 (619,0( 5537 (484,0(11559( 16948 | 404.79 | 1210.8 | 28920
16 | 0,75285 | 7,677 | 1,6231 | 0,1694 |616,1| 5904 |493.4]|117.85| 1696.4 | 405.19 | 1203.0 | 287.34
+18 1080375 | 8196 | 1,6308 | 0,1591 |613,2| 6,289 |502,9(120.11| 1698.0 | 405,57 | 1195.2 | 285.46
+20 (085716 | 8,741 | 1.6386 | 0,1494 (610,3| 6.694 {512,4] 122,38 1699.6 | 40593 | 1187.2 | 283.55
+21 1088496 | 9,024 | 1,6426 | 0,1449 (6080| 6904 |517.2(123.52| 1700.2 | 406,10 | 1183.1 | 282.58
+22 | 091340 | 9,314 | 1,6466 | 0,1405 |607,3) 7,119 |521,9|124.66| 1701.0 | 406.27 | 1179,1 | 281,61
+23 | 094252 | 96!/1 | 1,6507 | 0,1363 (6058 7,339 (526.7(125.80| 1701.6 | 406.43 | 1174.9 | 280.63
+24 | 097230 | 9915 | 1,6546 | 0,1322 |6043| 7,564 [531,5(12694| 1702,2 | 406,59 | 1170.8 | 279,65
25 | 1,0027 | 10,225 | 1.6588 | 0.1283 |602,8| 7,795 |536.3|128.09| 1703.0 | 406.75 | 1166.7 | 27866
+26 | 1,0340 | 10,544 | 1,6630 | 0,1245 |601,3| 8031 |541.1|129.21| 17036 | 406.89 | 1162.5 | 277.66
<27 | 1,0650 | 10.870 | 1.6672 | 0,1209 [599.8| 8273 |545.9|130.39| 17041 | 407.03 | 1158.3 | 276.65
428 |1,0985 | 11,201 | 1,6714 | 0.1174 |598.3| 8521 |550.7| 131,54 | 1704.8 | 407.17 | 1154.0 | 275.64
+29 | 1,1324 | 11.546 | 1,6757 | 0,1140 |596,8| 8.775 |555.5| 132,69 1705.3 | 407.30 | 1149.8 | 274,62
+30 | 1,1665 | 11,895 | 1.6800 | 0,1107 [595.2| 9,034 |560.4 (13384 | 1705.8 | 407.43 | 11455 | 273,59
432 |1,2370 | 12,617 | 1.6888 | 0.1045 |592'1| 9573 |s570.1 | 1%6.16| 1706.8 | 40767 | 11367 | 271,50
+34 | 13115 | 13,374 | 1,6977 | 0,0986 |589,0| 10,138 |579.8| 13848 | 1707.7 | 407.88 | 1127,9 | 269.39
436 | 1,3891 | 14,165 | 1,7069 | 00932 [585,9| 10731 |589.6| 140,82 | 1708’5 | 408106 | 1118'9 | 267.24
+38 | 14700 | 14990 | 1,7162 | 00881 (5827 11.353 |599.4 | 143.16| 1709.2 | 408.23 | 1109.8 | 265.06
+40 | 15545 | 15850 | 1,7257 | 0,0833 |579)5| 12,005 | 609,3) 145,52 | 1709.8 | 508.37 | 1100,5 | 262.85
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[MPOJIOJDKEHHUE TMPHUJIOKEHHA 1

Tabnwna 2 — Tabnuua HackieHHbIX napos peona — 12 (BHUXH)

-l Yaeabsuf ofnesm BuTansnus Sutponun
2. G n%:x&’:;e
2 n W, . . , o
L M S A - - O O R
—50 0,03919 0,6468 0,3834 354,55 " 528,90 3,8172 14,5985
—48 0,04345 0,6492 0,3484 356,29 529,84 38249 45358
—i6 7 0,6515 0,3172 338,05 530,78 3,8427 4,5931
—44 0,05306 0,6539 0,2893 359,81 531,72 3,8404 4 5906
—42 0,06847 0,6564 0,2644 361,57 532,66 3,8481 45882
—40 0,08430 0,6588 0,2421 363,34 533,60 3,8557 4.5859
—38 0,07057 0,6613 0,2220 365,12 534,54 3,8632 4,5837.
—36 0,07732 0,6639 0,2039 366,90 535,48 3.8708 45816
—34 0,08457 0,6664 0,1876 368,69 536,42 3,8782 4,579%
—32 0,09234 0,6680 0,1729 370,49 537,36 3,8857 4,5771
—30 0, 1006 0,6717 0,1535 372, 538,30 3.8932 4.5759
=28 09,1095 0,674 0,1474 374,10 539,23 3,9005 4,5741
~
—95 0,1190 0,677 0,1365 375,91 540,17 3,9078 4,5725
—24 0,1291 0,6798 0,1265 377,73 541,10 3,9152 4,5709
— 0,1399 0,6826 0.1174 379,56 542,03 3,9224 4,5603
—20 0,1513 0,6854 0,1091 381,38 542,96 3,9296 4,5679
—18 0,1634 0,6883 0,1015 383,22 543,88 3,936 4 5665
—16 0,1763 0,5913 0,0945! 385,06 544,80 3,9440 4,5652
—14 0,1899 0,6942 0,08813 386,91 545,72 3,9511 4,5630
—12 0,2044 0,6972 0,08228 388,76 546,64 3,9582 14,5628
—10 0,2196 0,7003 0,07689 390,63 547,55 3,9653 4,5516
—8 0,2357 0,7034 0,07194 392,48 548,46 3,8723 ' 4 5603
—5 0,2526 0,7066 0,06738 394,36 549,37 3,9793 18507
— 0,2705 0,7098 0,06316 396,23 550,27 3,982 4.5685
—2 0,2893 0,7131 0,05928 398,12 561,17 3,993 4,5576
0 0,3091 0,7164 0,05565 400,00 552,06 4,0000 4553{;7
2 0,3298 0,7198 0,05232 401,90 552,95 4,0069 4.5558
4 0,3516 0,7232 0,04923 403,80 553,84 4,0137 34,5550
6 0,3745 0,7268 0,04635 405,70 534,71 4,0205 45543
8 0.398% 0.7303 0,04368 407,62 535,59 4,0272 4,5536
10 0,4235 0,7340 0,04119 409,54 556,45 4,0340 4,5528
12 0,4497 0,7377 0, 411,46 557,32 4,0407 4,5522
adis L4024 . KW o 0,072 413,38 858,17 | 4,0473 4,6516
16 0,505 0,7453 0,03470 415,32 559,02 4,0540 4,5510
18 0,5357 0,7493 0,03282 417,27 559,86 4,0606 - 4,5504
20 0,5669< 0,7533 0,03105 419,22 i 4,0672 4,5498
2 0,5994 0,7574 0,02940 421,18 561,51 4,0738 45493
24 0,6333 0,7816 0,02786 423,14 562,33 4,0803 45487
26 0,6686 0,7659 0,02641 425,11 563,13 4,0868 4,5482
28 0,7053 0,7703 0,02504 427,10 ° 563,93 4,0934 4,5478
30 0,7435 0,7748 0,02376 429,08 564,72 4,0998 4,5473
32 ,7832 0,7794 0,02256 431,08 565,49 4,1063 4,5468
34 0,8244 0,7840 0,02143 433,09 566,26 4,1128 4,546
35 0,8672 0,7889 0,02036 435,10 567,01 4,1192 4,5459
38 0,9116 0,7938 0,01935 437,12 567,75 4,1256 41,5454
40 0,9577 0,7989 0,01840 439 16 568, 48 4,1320 4,5450
42 1,005 0,8041 0,01750 441,90 569,19 4,1384 45445
44 1,085 0,8094 0,01666 443,25 569,89 4,1448 1, 5440
46 1,106 0,8149 0,01585 445,32 570,57 4,1511 4,5436
48 1,159 0,8206 0,01509 447 40 571,24 4,1575 4,543l
50 1,214 0,8264 0,01437 449,49 571,89 4,1638 4,5426
52 1,271 0,832¢ 0,01369 451,60 572,52 4,1702 4,5421
54 1,330 0,8386 0,01304 453,72 573,13 4,1765 4,5415
56 1,391 0,8450 0,01242 455,86 573,72 4,1829 4,5410
58 1,454 0,8516 0,01184 458,01 574,29 4,1892 4,5404
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[MPOJOJDKEHUE ITPUIJIOXEHUA 1
Tabmuna 3 — Tabnuna naceinenHbx napos $ppeona — 22 (BHUXH)

Yaeasruft ofnew Srraanus Surponus
e Hasnenne abcomor-
. noe p, MIla XEAKOCTR T/, ofipd o*, wBIROCTH i, ‘napa {°, XHIKOCTH 8, nspa s°,
afxr w/xr ®Im/xr wJw/xr xAx/(xr-K) | xBAx/(xr-F
—80 0,01034 0,6606 1,782 311,80 568,32 3,6212 4,9493
—78 0,01193 0,6627 1,560 313,82 569,29 3,6316 4,9407
—176 0,01371 0,6649 1,370 315,85 570,26 3,6419 4,934
—74 0,01570 0,6671 1,207 317,90 571,24 3,6523 4,9244
—72 0,01793 0,6693 1,066 319,95 572,21 3,6625 4,9166
—70 0,02042 0,6715 0,9447 322,01 573,18 3,6727 4,9091
—68 0,02318 0,6738 0,839%4 324,08 574,14 3,6828 4,9018
—66 0,02624 0,6761 0,7478 32,15 675,11 3,6929 4,8947
—64 0,02962 6784 0,6679 328,24 576,07 3,7029 48879 -
—62 0,03335 0,6808 0,5981 330,34 577,04 3,7129 | -4,8812
—60 0,03745 0,6832 0,5368 332,44 578,00 3,7228 4,8748
—58 0,04195 0,6856 0,4829 334,56 578,95 3,7327 4,8686
—56 0,04688 0,6881 0,4355 336,68 579,90 3,7424 4,8625
—54 0,06227 0,6906 0,3935 : 580,85 3,7522 4,8566
—52 0,05814 0,6932 ,3563 340,96 581,80 3,7620 4,8510
—50 0,06453 0,6958 0,3233 33,13 582,74 3,707 4,8454
—48 0,07146 0,6984 0,2940 345,28 583, 3,7813 4,8401
—46 0,07898 0,7011 0,2678 347 48 584,60 3,7910 4,8349
—44 0,08711 0,7038 0,2444 349,66 685,54 3,8005 4,828
—42 ,09589 0,7066 0,22%4 -351,85 586,46 3,8100 4,8949
—40 0, 1054 . 0,7094 0,2046 . 587,38 3,8194 4,5302
—38 0,1185 " 0,7123 0,1877 356,27 588,29 3,8289 4,8156
—36 0,1265 0,7152 0,172 358,49 589,19 3,8382 4,8111
-3 0,1382 0,7182 0, 1587 360,73 590,09 3,8476 4,8067
—a2 0,1508 0,7212 0,1462 362,97, 590,99 3,8569 4,8024
—30 0,1642 0,7242 0,1350 365,23 591,88 3,8662 4,7983
—28 0,1786 0,7273 0,1248 367,48 592,76 3,8754 4,7943
—9% 0,1938 0,7305 0,1155 969,74 593,63 3,8845 4,7904
—24 0,2101 0,7337 0,1070 372,02 594,49 3,8037 4,7866
—22 0,2276 0,7370 0,09932 374,30 595,35 3,9027 4,7829
—20 0,2459 0,7404 0,09228 376,60 596,20 3,9118 4,7792
—18 0,2654 0,7438 0,08584 378,91 597,04 3,9208 4,7757
—16 0,2861 0,7473 0,07994 381,22 597,87 3,9298 4,7723
—14 0,3080 0,7508 0,07453 383,54 598,70 3,9387 4,7689
—12 0,3311 0,754 0, 06956 385,87 599,61 3,9476 4,7657
—10 0,3555 0,7581 ,06500 388,19 600, 3,9564 4,7625
—8 0,3813 0,7618 0,06079 390,54 601,11 3,9652 4,7593
—6 0,4085 0,7657 0,05691 392,90 601,89 3,9740 ,7563
—4 0,4370 0,769 0,05332 395,26 602,67 3,9827 4,7533
—2 0,4671 0,7736 0,05001 397,63 603,43 3,9914 4,7504
0 0,4987 0,7776 0,04694 400,00 604,18 4,0000 4,7475
2 0,5319 0,7818 0,04410 2 604,92 4,0086 4,7447
4 0,5667 0,7861 0,04147 404,77 | 605,64 4,0172 4,7419
6 0,6032 0,7904 0,03902 407,17 : 4,0257 4,7392
8 0,6414 0,7949 0,03674 409,58 607,05 4,0342 4,7366
10 | o814 0,799¢ | 0,03462 | 412,00 | 607,74 | 4,042 4,7339
12 0,7232 0,8041 g.omm mgg 608, 40 4,0510 47313 -
14 0,7668 0,8088 ; ; 609,06 '059¢ i
16 0,8124 0,8137 0,02008 | 419,31 609,69
n o | S | bES) D | ey | | um
20 0,9097 ¥ k 5 610,92 10844 720
22 0,9614 0,8292 0,02455 | 426,70 611,50
24 1,015 ogdic | oomz | 4miis | . 6izloe b 4718
% 1,07} 0,8402 ’ » 612,60 41002 ‘:7'39
28 1,130 0,8459 0,02083 | 434,18 613,13
20 1,190 oasis | ololers | a7 | Be | 4l | 42
32 1,253 0,8579 i i 614,10 $133 i
% 1,319 0,8641 0,01773 | 441,80 614,55
36 1,387 0.8706 0.01681 | 444,36 614,97 ‘-}:;g 4,708
38 1,457 0.8772 01 6,95 | 61537 | 458 s
40 1,530 0,8841 0,01513 | 449,55 615,73
i P | ome | oo o | ey | G| e
41 1,685 0,8986 , . 616,36 4189 e
46 1,786 0,9062 0,01294 457,47 616,63
48 1.851 0,9142 0,01228 | 460.16 61686 : :% 4,688
—a0 . |_.__ 1,08 | 09224 0,01166 | 462'87 617,04 42060 :gg%
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denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTENIbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»
[Tsturopckuit uncturyt (pmmman) CKOY

MeToanyeckune yKasaHus
M0 OPTaHU3AIUH U TIPOBEIECHUIO CAMOCTOSITEIIHHON paboThI
10 JTUCLUIUIAHE: «XOJOJUIbHAS TEXHOIOTUS» IS CTYACHTOB
HanpasiyieHus: noarotoBku 19.03.04 TexHoa0rus NpOAYKIMN U OPTaHU3aLNs
0O0I1eCTBEHHOTO MMUTAHUS
HanpaBJIeHHOCTH (Mpoduiib) TexHomorus U opranu3anys pecCTOpaHHOro Aena

[Taruropck, 2026 r.
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BBenenue

HucunminHa «XO0J0uIbHAsI TEXHOJIOTUS» SBISIETCS BaKHOW JIJI1 OJATOTOBKH
COBPEMEHHOTO CIelHaNNCTa. BhIMOTHEHHEe MHAUBUAYAIbHBIX U TBOPUECKUX PabOT Mo
JTAHHOW MTUCIUTIINHE TECHO CBSI3aHO C ayJUTOPHOUN pabOTOM.

[{enbp auctUIUIMHBI «XOJOIUIbHAS TEXHOJOTHUSI» - MMPUOOPETEHUE TEOpETHYE-
CKMX 3HAHWH, MPAKTUYECKUX YMEHHH M HABBIKOB B 00JIACTH CO3JaHUS CHEITHATHHBIX
yCIIOBUN JIsi 0OpaOOTKU M COXpaHEHHUs MUIIEBBIX MPOJIYKTOB MOCPEICTBOM HCKYC-
CTBEHHOTO XOJI0/1a.

33,[[3‘11/1 XOHOHHHBHOﬁ TCXHOJIOTHKM MOXHO CBCCTH K TpPEM OCHOBHBIM

MOJIOKCHHUSIM.
4, [Ilupokoe wucciaea0BaHUE COCTaBa, CTPYKTYpPhl M CBOMCTB MHILEBBIX
NPOJIYKTOB, H3y4YEHHWE TIPOLECCOB, MPOTEKAIOMMX B MNPOAYKTaX, IPGHEKTUBHOE

PETYJIIMPOBAaHUE OSTUX IMPOILECCOB B IKEJIATEJIHHOM HAmNpaBlICHUH TOCPEICTBOM
M3MEHEHUS TEMIIEPATYPhI U APYTHX (PaKTOPOB.

5. PazpaboTka panuoHadbHBIX CIOCOOOB BHEIIHETO BO3ACHCTBUS MpHU
XOJIOAUIBLHON 00pabOTKEe M XpaHEHUHU MPOIAYKTOB, a TaKKe Hanbojee OJaronpusiTHbIX
PEKUMOB OCYIICCTBICHUS TaKHX IMPOIECCOB B COOTBETCTBHU C BaKHCUITUMU
O0COOEHHOCTSIMU Ka)KJIOTO BHJIa MPOAYKTOB M CBOWCTBEHHBIMH €My M3MCHCHHUSMH TIPH

XPAHEHUU.

6. COBI[aHI/Ie TCXHHNYCCKHUX

CpCACTB M1 pCaJIM3allun p33pa6OTaHHLIX

CHOCO6OB; dHAJIM3 W ONCHKa IIPUTIOAHOCTH TaKHX CpPCACTB I OCYIICCTBJICHUSA

3aJaHHBIX ITPOLCCCOB.

BaxHoe 3HaueHHE CaMOCTOSATEIBHOM PabOTHI CTYJAEHTOB IPH H3YyYEHHH Kypca
00yCJIOBJICHO HAJMYUEM OOJIBIIIOTO KOJIMYECTBA MPOOJIEMHBIX M JUCKYCCHOHHBIX BO-
IIPOCOB, TPEOYIONIUX TBOPUYECKOTO MOJX0Ja, IITUPOKOTO MCIOIB30BAHUS CIEIHATbHON
JUTEPATYPHI U €€ TITyOOKOTO OCMBICIICHHUS.

IlepeyeHb MIaHUPYeMbIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTeIbHOM MPO-

rpaMMbl

Kon, popmynupoBka komre-
TEHIUH

Kopa, popmynupoBka uHAMKaTOpa

[Tnanupyemsbie pe3yabTaThl 00y-
YEeHWUSI 110 TUCIUTLTHHE (MOJTYITIO),
XapaKTepHU3yoIue 3Tarbl Hhop-
MHUPOBAHUS KOMITETEHIHH, WHIV-
KaTOpOB

[IK-5. CnocobeH mnpuMeHSTbH
CTeIHATU3UPOBAHHBIC U TIPO-
dbeccuoHanpHBIC 3HAHWS, B
TOM YHCJIe HHHOBAIMOHHBIE, B
00JIaCT TEXHOJIOTHU TIPOM3-
BOJICTBA TPOAYKTOB IMTAHWS,
OIIPEJIEIISATh HANPABIICHHS Pa3-
BUTHSI TEXHOJOTMHU THIIEBBIX
MPOU3BO/ICTB, MOBBIIICHUS
KadecTBa M 0E30MACHOCTU TO-
TOBOH MPOAYKITUH

N-1nks OcymiecTBisieT KOHTPOJIb Kade-
CTBa, 0E30MACHOCTH CHIPbS M TOTOBOM
MPOAYKIIMKA C HWCHOJh30BAaHMEM HOpPMa-
TUBHOM JOKYMEHTAllUM, OCHOBHBIX U
MPUKIAIHBIX METOJOB UCCIEIOBAaHUI
WN-2nks OpraHu30BBIBACT TEXHOJIOTH-
YECKUH MPOIECC MPOU3BOJCTBA MPOIYK-
TOB MUTAHUS MACCOBOT0 M3TOTOBJICHUS U
CIICLMAU3UPOBAHHBIX MHUIIEBBIX MPO-
JIIYKTOB C TIPUMEHEHHEM COBPEMEHHOTO
TEXHOJIOTHYECKOT0 O00OPYJIOBaHUS, Tpa-
JIULIAOHHBIX U HOBBIX BUAOB CHIPbsI
W-3nk.s BeisBisier 00beKTHI IS yiayd-
LICHUS TEXHOJIOTMHM IUIIEBBIX IPOU3-

CrpaBrnsieTcsi ¢ pelieHHeM Ipak-
TUYECKUX 3a7ad Mo noadopy pe-
KHMOB XOJIOJMIILHOH 00pabOTKH
CBIPbsI, MONIYy(padprUKaTOB U TOTO-
BOM MpOAYyKUMH;, pa3OupaeTcs B
MpOoLECCaX XOJIOJUIBHON TEXHO-
JIOTHH, WCIIONIb3YEMBIX ISl yBe-
JMYEHHUS CPOKOB COXpAaHEHHUsS Ka-
YecTBa M MHUTATEIbHON IIEHHOCTH
MUILIEBBIX MPOJYKTOB. YUHTHIBA-
eT HaBBIKM NPAKTUYECKOU Jes-
TENBHOCTH B 00JAcCTH CO3IaHUS
CTELHUATBHBIX YCIOBHH 11 00-
PabOTKH M COXPAHEHHUS MTUIIEBBIX
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BOJICTB C Y4YETOM IIPOTPECCHUBHBIX METO-
OB JKCIUTyaTallud  OOOpYyIOBaHWA,
MIPUHLIMIIOB YIIPABJICHUA Ka4eCTBOM, Oe3-
OMacHOCTBIO U TPOCIIECKUBAEMOCTHIO
MPOM3BOJACTBA, OCHOB (DM3WOJIOTHU TIH-
meBapeHuss U oOMeHa BEIIeCTB, COBpe-
MEHHBIX KOHIEIIUI MUTaHHUS

MPOAYKTOB IOCPEICTBOM HCKYC-
CTBEHHOTO X0JI0Za

[IK-6. CnocobeH TpOBOAUTH
MMPOCKTHBIC PacyeThl, 00OCHO-
BBIBATh M OCYIIECTBISTH TeX-
HOJIOTUYECKHE  KOMIIOHOBKH,
moxbop oOOpymOBaHUS IS
MIPOM3BOACTBEHHBIX TEXHOJIO-
TUYCCKUX JIMHUHM, OCHOBHBIX U
BCIIOMOTATEIbHBIX  TIOMEIIIe-
HHUH, B TOM YHCJIE C MCIIOJIH30-
BaHHUEM WHPOPMAITUOHHBIX
TEXHOJIOTHUI

WNl-1nk.s BeImosnHseT TEXHONOTHMYECKUE
pacdeTsl, KOMIOHOBKY, ITO00p M yIpaB-
JIeHHE JUHUSIMH O00OpyHOBaHUS, IIJIaHH-
POBKY MPEINPUITHI € HCIOJb30BAHHEM
HOPMAaTHUBHON TOKYMEHTAIIMH ¥ KOMIIBIO-
TEPHOU TEXHUKHU

U-2rks [Ipumensier crocoObl U cpea-
CTBa MOJyYCHUS], XpaHEHHUS, TepepaboTKu
uHpOpMaIu s moadopa obopyaoBa-
HUS, TEXHUKO-DKOHOMHYECKHX PaCcyeTOB,
MIPOCKTUPOBAHUS OCHOBHBIX M BCIIOMOTa-
TEJIbHBIX MOMEUICHUH MPEIIPUATHS TIH-
TaHUs

OnpepensieT OCHOBHBIE CBOWCTBa
MUIIEBBIX TPOIYKTOB MPU XOJO-
IAILHOW 00paboTKe M XpaHCHHH,
paboTaeT ¢ MPOCTCUIIMMH aria-
patamu, pUOOpPaMH W CXEMaMH,
KOTOpPbIC UCIONB3YIOTCS B (hU3H-
YeCKHX M TEXHOJOTHYECKUX Jia-
OopaTopusix. YUHTBIBaE€T COBpe-
MEHHBIC METOJIbI PEIICHHs KOH-
KpETHBIX 3aJad H3 Pa3JIndYHbIX
obnacteli (PU3MKHU M TEIUIOTEXHU-
KA JUIS PElICHUs 3a1ad, yMeeT
JIeNiaTh TMPOCTEHIINE OIICHKH |
pacueTbl JUId aHanmM3a (u3Me-
CKUX SBJICHUH B HCIONb3yEeMOU
anmaparype U TEeXHOJOTHYCCKHX
nporeccax
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1. O0masi XapaKTepuCTHKA CAMOCTOSATEJIbHOH PadOThI CTYIeHTA NPH M3YyYeHUH
AUCHUIIMHBI «X0JOAUIbHASA TEXHOJIOTH»

JuctunnnHa «XoJIOJubHAsT TEXHOJOTHUS» BXOIUT B 4acTh, GOPMHUPYEMYIO
ydacTHUKaMu oOpa3oBaTeIbHBIX OTHOIICHUM, 1Mo HampasieHuto 19.03.04 TexHoio-
r'Usi IPOAYKIMK U OpraHu3alisi 00IIeCTBEHHOTO MUTaHUs, HAPaBJICHHOCTH (IIpodu-
ns1) TexHosorusi U opraHu3aiys pectopaHHoro jaena. Ee ocBoeHue MpoucxoauT B 6
cemecTpe.

CamocTosTenbpHast pabota — 3TO paboTa CTYJCHTOB IO YCBOCHUIO 00s3aTelb-
HOM W CBOOOJHO MOJydaeMoW HMH(pOpManuu 1Mo camooOpazoBaHuto. Takas dopma
oOy4eHHs MPUOOPETAET B HACTOALIEE BPEMS aKTyaJIbHOCTh M 3HAUMMOCTh. E€ pyHK-
el SBIseTCs o0ecIeueHrne XOPOIIero KauecTBa yCBOCHMs 3HAaHUH, YMEHUN, HaBbI-
KOB CTYJEHTaMH I10 U3y4aeMoi aucuuiuinae. B kauectBe popM 1 METOZ0B BHEAY M-
TOPHOU PabOTHI CTYJICHTOB SIBJISIETCS CAMOCTOSITENIbHASE paboTa B OMOIMOTEKE, KOH-
CIEKTUpPOBaHUE, paboTa CO CIeNUaTbHBIMU CIOBAPSIMHU U CIIPABOYHUKAMU, PACIIUpE-
HUE MOHATUHHO-TEPMHUHOJIOTUYECKOIO anrmapara, HalucaHue pedeparos, TOKIAI0B,
COOOIICHU, BHIMOJTHEHUE KOHTPOIBHBIX, KYPCOBBIX U JTUIIJIOMHBIX paloT.

Texymass arrecranusi CTYACHTOB MPOBOJUTCS IMPEINOIAaBATEIEM, BEIYIIUM
MPAKTUYECKUE 3aHSTHUS MO JUCHUIUIMHE, B CleAyromux (Gopmax: oT4er (MUChMEH-
HBII), cobeceioBaHue.

[{enpr0 MOATOTOBKH K MPAKTUYCCKUM 3aHATHUSAM SIBIISICTCS] MUCHbMEHHBIM OTYET
B BHUIC pabodeil TeTpaau Mo MPaKTHISCKUM paboTaMm. 3amadamMu MPH MOATOTOBKE K
MPAKTUYECKUM 3aHATUSIM — O0(DOPMIICHHE PE3yIbTaTOB OIBITOB MPAKTUYECKON pabdo-
ThI TUCIIATITAHBI.

[{enmpr0 MOATOTOBKHA K CaMOCTOSITEIHHOMY H3YYCHHIO JIMTEPATyphl TIO TeMaM
Nel-9 nmucnuruHb! SBIsSETCS coOeceI0BaHUE ¢ TIPEIOaBaTeIeM IO TeMaM TEOPETH-
YEeCKOTo Marepuaia. 3ajadyamMu P MOJTOTOBKE K CAMOCTOATEILHOMY HU3YUYCHHIO JIH-
TepaTypsl Mo TeMaM Nel-9 muciumniInHbl — KOHCIIEKTUPOBAHUE CTYJACHTOM TE€M JUC-
[UATITUHBI.

Hayuno-meopemuueckuti yposensv cooepoicanus. B pabore HeobxoaumMo o0oc-
HOBaHHO M3JI0KUTh TEMY, MPEJCTABUTh COOCTBEHHYIO MO3UIIUIO IO TPOoOIIeMeE.

Teopernyeckre MoNIOKEHUS JOHKHBI OBITH TTOKa3aHbl KaKk 0000I1eHre, BBIBOI
K (hakTHYecKkoMy Marepuaiy, a (HaKkTUYECKUHd MaTepHall — KaK WUTIOCTpPAaIus, KOH-
KpeTH3aIs TCOPETHICCKUX MTOJI0KCHUH.

Cesa3b meopuu ¢ npakmuxot. B paboTe mommKHa OBITH pacKphITa PaKTHUECKas
3HAYUMOCTh OOOCHOBAHHBIX TECOPETHUCCKUX TOJIOKCHHH, TTPOSIBIICHO YMEHHE aBTOpPA
yBSI3aTh X C KU3HBIO, B TOM YHCJIC ¥ CO CBOUM HaIPaBJICHUEM TOITOTOBKH.

CamocmosamenbHOCmb U MEOPUECmE0 8 peuleHUU U U3N0HCeHUU PAccMampu-
gaemvlx 8onpocos. Pabora He MOXKET OBITh Pe3yJIbTATOM IEPETHUCHIBAHUS C OJHOTO
MCTOYHHKA, OHA JOJHKHA OBITh UTOTOM M3YYEHHS OOIIMPHOTO MaTepuasa, CoJepKarh
MBICJIH U PEKOMEH/IAITUU aBTOpA.

Iloo6op u uzyuenue numepamypsi. llpu nogdope MuTepaTypsl CieryeT OpueH-
TUPOBATHCS Ha UCTOYHUKHU, W3/IaHHBIC B MIOCTeAHNE Tobl. Eciu B muTeparype oTcyT-
CTBYET €IMHAsl TOYKA 3PEHHsI TI0 TOMY WM WHOMY BOIPOCY, CTYJCHTY HEOOXOAMMO
W3JI0KHUTH B3JISIBI aBTOPOB M CAENATh MOMBITKY UX KPUTUYECKOW OIICHKH, BBICKA-



3aTh CBOE JUYHOE MHEHHE IO JAaHHOMY BONpPOCY. B 3aKIIFOU€HHH U3TaratoTcsi OCHOB-
HBIE€ BBIBO/JIBI 110 JJAHHOMY BOIIPOCY.

Heobxoaumo coctaBuTh IJ1aH, BKItOUaromuii 2-3 Bonpoca. Tema usznaraercs B
COOTBETCTBHUM C IJIAHOM, JIENIAIOTCSI BBIBOJBI. 3aBepIIaeT paboTy CIUCOK JUTEepary-
pel. Heobxoaumo n00MBaThCsl BHYTPEHHEH CBS3M pacCMaTpPUBAEMBbIX BOIPOCOB, a
TaKKe MOCJIEI0BATENLHOCTH B U3JI0KEHUH KaXKJI0TO BOIIPOCa.

[uTtatel U3 padoT 3aKIIOYAIOTCS B KaBBIUKH, IPOMTYCKU CJIOB B HUX OTMEYaIOT-
Csl MHOTOTOYHMEM, IIPH 3TOM HAJO CIEAUTh, YTOOBI COKPAILIEHUS HE MCKaXKaal CMBICI
nutaThl. [Ipy ucnonp3oBaHus MUTAT U PP HEOOXOIUMO JIENaTh CCHUIKY.

B konie paGoTbl MpUBOAUTCS TMepeueHb (PAKTUUECKH UCIOIb30BAHHOW JIHTE-
paTypsbl. ICTOUHUKOB TOKHO OBITH HE MeHee 5. B cnucok ucnosib3yeMon aurepary-
pBl BKJIFOYAKOTCS JIMIIb T€ MUCTOYHUKH, KOTOPBIE NEHCTBUTEIBHO HCIIOIb30BAJIUCH.
Cnucok coctaBisgeTcs B an(aBUTHOM MOPSIKE.

Jlia mpaBuwiIbHOTO OopmiieHUsT OnOinorpauyeckoro CIucka MCHOJIb30BaH-
HOW nHUTEpaTypbl HEOOXOIUMO CBEPUTHCS C MPUBEIECHHBIM CIMCKOM B JaHHOH METO-
JTUYECKON PEKOMEHIallHH.

2. Ilnan-rpa¢guk BBITOJHEHUS] CAMOCTOSITE/ILHON PadoThl

TexHo0ru4YecKasi KApTa cCaMOCTOSITEJILHOI PaGoThI 00y4aIOIerocs

KoOLbL DeALIs CpencrtBa u O0beM 4acoB, B TOM YHCIIE
AL p Y TEXHOJIOTUU CPC KonrtaktHas | Bcero
€MBIX KOMIIE- Bun neareabnoctu
. OIICHKH pabora ¢
TEHINHI, HHIN- CTYJICHTOB
Mperno/aBa-
KaTropa(oB)
TeJleM
6 cemecTp
I1K-5, IIK-6 IToaroroska OTYET 3,24 0,36 3,6
MPAKTHICCKUM (TMCHMEHHBI)
3aHATUAM
I1K-5, IIK-6 CaMOCTOsTENIbHOE cobece0BaHue 61,56 6,84 68,4
M3ydeHue
JUTEPATYPHI IO
Temam 1-9
Wroro 3a 6 cemecTp 64,8 7,2 12
Hroro 72

3. KOHTpOJIbHI)le TOYKHM U BUAbI OTYE€THOCTH 110 HUM

IIpoMeskyTOUYHAS aTTEeCTALUS
IIpouenypa 3adera ¢ OLIEHKOW KaK OTAEIIbHOE KOHTPOJIBHOE MEPONPUATUE HE
MIPOBOAUTCS, OLICHUBAHUE 3HAHUN OOYyYaroIIerocsi MPOUCXOIUT MO pe3yibTaTaM Te-
KYIIEro KOHTPOJISl. 3a4eT C OLEHKOW BBICTABISIETCA MO pe3yibTaTaM paldoThl B ce-
MECTpE.
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4. MeToau4eckne peKOMEHAAIMH 110 H3YYECHHI0 TEOPEeTHYECKOr0 MaTepraJia

[Ipuctynas xk paboTe, KaXIblil CTyIEHT JOJKEH MPUHUMATh BO BHUMAHUE Clie-
IYIOIIME MOJOKEHHUS.

JucuuminHa (MOJyJib) MMOCTPOEHA MO TEMATHYECKOMY MPUHIUITY, KaXaas TeMa
MPEJCTABIACT COOOM JIOTUYECKH 3aBEPIICHHBIN pa3en.

JIeKIIMOHHBIN MaTepuall MOCBSIIEH PACCMOTPEHUIO KITIOUEBBIX, 0a30BBIX MOJIO-
KEHUU KypCOB U Pa3bsCHEHMIO YUEOHBIX 3aJlaHWi, BHIHOCUMBIX Ha CAMOCTOSITEIb-
HYI0 paOOTy CTY/JCHTOB.

[IpakTuueckure pabOTHI HaNpaBJIEHbl Ha MPUOOPETEHHE OMbITa MPAKTUYECKON
paboThI B COOTBETCTBYIOIIEH MTPEAMETHON 00JIaCTH.

CamocrosiTenbHasi paboTa CTYJIEHTOB HAMpaBlieHa Ha CaMOCTOSITEIbHOE H3yde-
HUE JOMOJHUTEIBHOIO MaTepualia, MOJATOTOBKY K U J1a0OpaTOpHBIM 3aHATHUSM, a
TaK>Ke BBIIOJTHEHUS BCEX BUOB CAMOCTOSITEIILHOM paOOTHI.

J{nst ycrnentHoro oCBOEHUsI TUCIUIIIMHBI, HEOOXOAUMO BBITIOJIHUTH BCE BUJIbI
CaMOCTOSITENIbHOM PabOThl, UCIIOIB3Ysl PEKOMEHyeMbI€ ICTOUHUKUA UH(POPMAITUH.

Bonpocuwt ons cobecedosanus

MuUKpOOpPTaHU3MBbl, BBI3BIBAIOIIUE TIOPYY IMHIIEBHIX MTPOYKTOB.

W3meHeHus, IpouCXOAsIIre B IPOAYKTaX )KUBOTHOTO MIPOUCXOKACHUS MPH OXJIAKICHUU.

du3nYecKue OCHOBBI MOJyUEHHUS UCKYCCTBEHHOTO XOJI0/1a.

CopepxaHue KIUCIOPOAa U YIIIEKUCIIOTo raza B IJI0JaxX U OBOIIAX.

®DakTOpHkI, BIUSIONIUE HA aKTUBHOCTH ()EPMEHTOB.

[TepBblii 3aKOH TEPMOJAMHAMUKH.

OxnaxaeHue Msca.

BnarooOMmeH 5iroj1, Ma0/10B 1 OBOILIEH B MPOIECCE OXIIAKICHUS U XPAaHSHHUS.

BTopoii 3aKOH TEpMOAVHAMUKH.

10 OxunaxaeHrue MpoayKTOB PACTUTEIHHOTO MTPOUCXOXKICHHUS.

11. MeToas! OXJTa)IeHUS IITUIIEL.

12. O61ue BBIBOJIBI, XapaKTEPU3YIOIINE U3MEHEHUE SHTPOIIUH.

13. BausiHue KUCIIOpoaa Ha MHTCHCHBHOCTH JIBIXAHUS TIJI0JIOB M OBOIIICH.

14. dakTopsl, BIUAIOLINE HA AKTUBHOCTD (DEPMEHTOB.

15. OcHOBHBIE TIPOLIECCHI UACATTBHOTO ra3a.

16. ITyTu cHI>KEHUS YCYIIKU Msica MPU OXJTaKICHHUH.

17. BnusiHuE YTJIEKUCIIOTO ra3a Ha JIbIXaHHe TI0J0B U OBOIIICH.

18. O6patHbIit 00paTuMbIil uka KapHo.

19. BiustHue HHTHOMTOPOB Ha aKTHBHOCTH (DEPMEHTOB.

20. OxnaxaeHrne BapeHHbBIX KOJIOACHBIX U3/IEITHNA.

21. [Tuk mapOKOMIIPECCHOHHOHN XOJIOAMIBHON YCTAHOBKH C BIIQYKHBIM TTApOM.

22. BnusiHue OTHOCUTEIHHOU BIQXKHOCTH Ha MHTEHCHUBHOCTD BIIMSHHUS ILIOJIOB M OBOIIEH.

23. ABTOJIMTHYCCKUE H3MEHCHHUS.

24. [Tukn aApocceTupoBaHus XOJIOMIBHBIX areHTOB.

25. Oxnaxkaenne msca.

26. BnarooOMeH 5IToj1, MJI0/I0B M OBOIIEH B MPOIECCE OXIIAKICHUS U XPAHCHHUS.

27. ITpormecc npoccenrpoBaHUs XOJIOAMILHBIX areHTOB.

28. Terodu3znyeckre CBOMCTBA MUIIEBBIX MPOIYKTOB.

29. CTpyKTypa pacTUTEITLHON KIIETKH.

30. [lukn mapOKOMIPECCUOHHON XOJIOAUIBHONW YCTAHOBKHM C CYXHMM HACBHIIIEHHBIM WM Tepe-
IPETHIM MapOM.

31. beicTpoe U MeJIEHHOE 3aMOPaKUBAaHHUE.

32. IIpoAomKUTENBHOCTD MPOIIECcCca OXJIAKICHHUS.

CoNoR~ LN E
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33. Biusinue cBoicTB pabouero tena Ha 3 PEeKTUBHOCTH PaOOTHI XOJIOAUIBHON YCTaHOBKH.

34. CTpykTypa TKaHel CTPOCHHS TUIOJIOB M OBOIIEH.

35. BrICTp03aMOPOKEHHBIE TUIIEBBIE TPOLYKTHI.

36. XosoauinpHbIE areHThl.

37. OTBOA TeIUIa P OXJIAKICHHH.

38. IHTEHCUBHOCTb JIbIXaHHUS IUIOI0B U OBOLIEH.

39. Biusinue Temreparyp KUIEHHsI U KOHICHCAIIMH XOJOIMILHOTO areHta Ha 3((eKTuBHOCTD
paboTHI ITUKJIA.

40. TexHonoruyeckas cxema CyoJIMMUPOBaHUS MsCa.

41. OxnaxaeHue IpoyKTOB.

42. 11yKi ¢ mepeoxJiaxkIeHHEM XOJIOHOTO areHTa.

43. 3arap msica.

44. PasmopaxuBaHHE B BO3yXe€.

45. Iuka ¢ pereHeparuei.

46. BiusiHue HU3KUX TEMIIEpaTyp Ha COCTOSIHHE (DePMEHTOB.

47. AnanuTHyecKre U3MEHEHMsI B MsiCe, PbIOe IPOUCXOIAIINE IPU OXJIAXKICHUH.

48. Pacuer nuKIIa 0JTHOCTYIICHYATON MTAPOKOMITPECCHOHHOM XOJIOIUIPHON MAIllvH.

49. XpaHeHHE OXJIAKICHHBIX sI0JIOK B 00BIYHOM aTMochepe.

50. Onpenenenne NpoOJOIKUTEIPHOCTH OXJIKICHUS MUIIEBBIX MPOAYKTOB NP YCIOBUH TPH-
HATHS HECTALIMOHAPHOTI'O Mpoliecca 3a CTallMOHAPHBIH.

51. JIByxcTyneH4aThblil LUK apOKOMIIPECCUOHHOM X0JI0INIbHON YCTaHOBKHU.

52. OxnaxkaeHue MoIoKa.

53. Pa3mopakuBaHue MPOAYKTOB.

54. TpexcTyneHuaToe cKaTHe U TPEXCTYIEeHYaTOe APOCCEIUPOBAHUE XOJIOJMIBHOTO areHTa.

55. OxnaxIeHHe U XpaHCHHE STUII.

56. KoHcepBupoBaHHE ITOCOJIOM.

57.T'a30Bast X0MOUIIbHASL YCTAHOBKA.

58. PazmopakuBaHue B KHUJIKOCTAX.

59. PerynsipHbIii pesxuM oxJaxkaenns. 3akoH KonapaTsesa.

60. KonqunronupoBaHue Bo3yxa.

61. Bpemst 3aMopakuBaHUs MAIIEBBIX TPOAYKTOB.

62. TeronpoBOIUMOCTb.

63. Vcriapurenn X0JIOAUIbHBIX YCTAaHOBOK.

64. KoHcepBHpOBaHUE CIICLUSMH.

65. Onpenenenne MpoIOIHKUTEIIEHOCTH OXJIAXKICHHS TUIIEBBIX TPOTYKTOB.

66. Konnencaropsl.

67. PazmopakuBaHue Msica IIPH MOHMKEHHBIX JIaBJICHUSAX B MApO-BO3IYIITHON Cpejie.

68. DPPeKTUBHOCTH MPEIBAPUTENBHOTO OXJIAKICHHUS T1J10/I0BO-OBOIIHOM MPOAYKIUH.

69. TeruoBoIf pacdyeT KOHIEHCATOPA.

70. CTpyKTypa pacTUTEIbHON KIETKH.

71. CybnuManuoHHas CyIIKa.

72. Tursl KOMIPECCOPOB XOJIOIMIBHBIX MAIIUH.

73. TemnepaTypornpoBoIHOCTE. [IMOTHOCTH

74. OxnaxaeHne BapeHHbBIX KOJIOACHBIX U3/IEITHHA.

75. BcnomoraTenbHbIE TEIITIO0OOMEHHBIE anmapaTsl 1 000pyI0BaHuUE.

76. Bona u ee cocTostHUE.

77. XpaHeHue IJI0/I0B U ATOJ B MOIU(DUIIMPOBAHHOMN Ta30BOM cpeJie.

78. Bo3yliHble CHCTEMBI OXJIAXKIEHUS XOJIOIMIIBHBIX KaMep.

79. IHTEHCHBHOCTbH TEIUIOBBIZCIICHHS TTPH JBIXaHUH TIJIOJIOB U OBOIIIEH.

80. OxnaxkaeHue CIMBOYHOIO Macia.

81. PerynupoBaHue neperpesa mapa.

82. Teopusi CKOMB3AMIMX HUTEH.
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83. OTBOA TeruIa MpH OXJIAXKICHUH.

84. ABTOMaTH3aIUs XOJIOAWIBHBIX YCTAHOBOK.

85. Mcnonp30Banue ra3000pa3HoOro a3ora Jjisl XpaHeHHs OXJIaKICHHON PHIOHI.
86. OxnaxaeHue phiObl.

87. XonoaunbHble KaMepsl U MIKAQBI.

88. KoncepBupoBaHue caxapo3oil.

89. PasmopakuBaHHE B KHUIKOCTSX.

90. XonoauabHbIE BUTPHHBI U TIPUITABKH.

Kpumepuu oyenusanus komnemenyuii

O1eHKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CJIHM Yy CTYACHTA IIyOOKHE 3Ha-
HUS, YMEHUS B 00JIaCTH OCHOBHBIX METOJIOB KOHCEPBUPOBAHUS MULIEBBIX IPOJYKTOB
XOJIOJIOM U BJIQJICET HaBBIKAMU B 00JIACTH CO3JAHMS CIIELUAIbHBIX YCIOBUN ISl 00-
pabOTKU M COXpaHEHUS MUILEBBIX IPOJYKTOB TOCPEICTBOM HCKYCCTBEHHOTO XOJIO/1a.

OrneHKa «XOpOIlI0» BBICTABIISIETCA CTYJIEHTY, €CJIM OH 00JIaJaeT JOCTATOYHBIMU
3HAaHUSAMHU, YMEHUAMU B OOJIACTH OCHOBHBIX METOJOB KOHCEPBUPOBAHUS IMHUIIEBHIX
MPOJYKTOB XOJIOAOM M BIIQJIEET JIOCTATOYHBIMM HaBbIKAMU B OOJIACTH CO3JIaHHUS
CHEeUUaIbHBIX YCIOBHM JUisi 00paOOTKU U COXPAHEHMs! MUILIEBBIX MPOIYKTOB MOCPE-
CTBOM HCKYCCTBEHHOI'O X0JIO/a

OueHka «yIOBJIETBOPUTEIBHO» BBICTABIIAECTCA CTYJIEHTY, €CIM OH 3HAeT OcC-
HOBHOI MaTepHall, HO JI0IMyCKAaeT HETOYHOCTH, MCHBITHIBAET TPYAHOCTH IPU pac-
KpPBITUM 3HAHUW U YMEHUH B 00JJACTU OCHOBHBIX METOJIOB KOHCEPBUPOBAHUS MUIIE-
BBIX IPOAYKTOB XOJOJ0OM U HE JOCTATOYHO BJIAJICET HABbIKAMHU B 00JIACTH CO3JAHMS
CHELMAJIbHBIX YCIOBUHM JJIs1 00pabOTKU U COXpaHEHUs MUIIEBBIX MPOIYKTOB MOCPE-
CTBOM MCKYCCTBEHHOI'O XOJIO/Ia.

OneHka «HEyAOBJIETBOPUTENBHO» BBICTABISAETCS CTYACHTY, €CJIM OH HE 3HAET
3HAYUTENIbHOM YacTh Marepuasia: B 00JaCTH OCHOBHBIX METO/J0B KOHCEPBUPOBAHUS
MUIIEBBIX MPOJYKTOB XOJIOJIOM M HE BJIaJIe€T HaBBIKAMHU B 00JIaCTH CO3/1aHUs CIie-
LUANbHBIX YCIOBHH 11 00paOOTKU M COXPAHEHHUs MUILIEBBIX MPOIYKTOB IMOCPE-
CTBOM HCKYCCTBEHHOTO XOJIOJA.

OneHka «3a4T€HO» BBICTABISIETCS CTYAEHTY, €CIU IPU COOECENOBAaHUM CTY-
JEHT PACKPBIBAET BOIPOCHI [0 TEMaM AUCIUIUIMHBI, HE JAOMYCKAET rpyObIX OMIMOOK
IIPU U3JI0)KEHUH MaTepualia; XOpOLIo OpPUEHTUPYETCs: B TepMuHax. OLeHKa «He 3a-
YTEHO)» BBICTABIIECTCS CTYAECHTY, €CIIU IPU COOECETOBAaHUM CTYJEHT JIOIMYCKAET IPy-
Oble OIMOKY MPYU U3JI0KEHUHN MaTepuarna.

Memoouueckue mamepuanst, onpeoensiroujue npoyeoypvl OUEHUBAHUS 3HAHUL,
VMeHUll, HABLIKO8 U (Ul) Onbima OessmelbHOCMU, XAPpaKmepusyuux 3manst Gop-
MUPOBAHUSL KOMNEMeHYUL

[Iponienypa mpoBeIeHNs TaHHOTO OIEHOYHOTO MEPOIPUSATHS BKIIOYAET B ce0s
BOIIPOCHI ISl COOECENOBaHUsI, KOTOPHIE TO3BOJISIIOT OIEHUTh OTBETHI CTYACHTOB TIO
TeEMaM JUCHUIIINHBI « XOI0AWIbHAS TEXHOIOTHSI.

[Ipenyiaraembie CTYIEHTY BOTIPOCHI IJIsi COOECETOBAHMS TIO3BOJISIFOT TPOBEPUTH
komnerennuu: [1K-5, ITIK-6.

JIJIsl TIOATOTOBKU K JAHHOMY OIEHOYHOMY MEPOTPUSTHIO HEOOXOJAUMO 5 MH-
HYT, B TEUYCHUE JTAHHOT'O BPEMEHHU OyJIeT MIPOBOIUTHLCS Oecea CO CTYJASHTOM B JIHa-
JIOTOBOM PEKHUME.
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[Ipr MOArOTOBKE K OTBETY CTYJEHTY MPEAOCTABIISIETCA MPABO MOJIb30BAHUA
HOPMaTUBHBIMH JIOKyMEHTaMH, COOpHUKaMHU PELIenTyp.
6. MeToanueckue yKazaHus 1o MOATrOTOBKE K IK3aMeHY
Jnst nuctuiivHbl « X0JIOAWIbHAS TEXHOJIOTHS» MPEAYCMOTPEH 3a4eT C OlCH-
KOM.
7. PexoMeHyemMasi JIUTEPATYPA U HHTEPHET - Pecypcehl:

OcHoBHas IUTEpaTypa:
1. A.H. bapanenko u jap. XoJoIuiabHAs TEXHOJOTUS MHILNEBBIX MPOIYKTOB:
VYyeonuk 115 By30B: B 3 wacTax. Y. I. Temmoduznueckue ocuoBbl. — CI16.: TTOP/I,
2008. — 224 c.
2. XonoauiabHas TEXHUKAa M TEXHOJIOTHS MPOJIYKTOB nurtaHus: yueOHuk / C.A.
bonpmakos. - M.: Akanemus, 2003. - 304 c.: un. - (Beiciiee o6pazoBanue). - Ha
yaeonuke rpud: Pex.YMO. - Ilpwu.: ¢. 277-299.

JlonomHUTENbHAS TIATEPATYPA:

1. BopoObeBa, H.H. XononunbHast TexHuka u TexHosnorus. Yactel : yueOHoe 1mo-
cooue / H.H. BopobrseBa. — KemepoBo : KemepoBCckuii TEXHOJIOTMYECKUI UHCTUTYT
MALLEBOW MPOMBINUIEHHOCTH, 2006. — 164 c.

2. Bopo6reBa, H.H. XonoaunapHasi TeXHUKAa U TEXHOJIOTHS : yueOHoe mocodue /
H.H. BopoObeBa. — KemepoBo : KemMepoBCkHil TEXHOTOTHYECKUN UHCTUTYT MUIIEBOM
npomsinuieHHocTH, 2006. — Y. 2. — 104 c.
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Pecypcbl nH(popManmoHHO-TEIEKOMMYHUKAIIMOHHOM ceTh « UHTepHeT»:
1. http://www.fao.org/ - caiir DAO
2. http://www.rsl.ru/ - Poccuiickasi rocyaapcTBeHHas OMOIMOTEKA
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3. http://www.cnshb.ru/ - IlenTpansHas HaydHasi CETLCKOXO3SMCTBEHHAs OMO-
nroTteka Poccuiickon akaieMuu CelbCKOX035IMCTBEHHBIX HAYK

4. http://www.suharevka.ru/ — caiiT TEeXHOJIOIHYECKOIO 000PYI0BAHHUS

5. http://lwww.complexdor.ru/ — caiiT 6a3pl HOPMATHUBHON U TEXHUYCCKOH J10-
KyMEHTAIH

6. http://www.twirpx.com/ — caliT mOUCK JUTEpaTyphl

7. http://www.pitportal.ru/ — caiit nadopmaoHHOTO MOpTajIa

8. http://www.libgost.ru/ — caiitr 6ubaroTeKU ['0CTOB M HOPMATUBHBIX JIOKY-
MEHTOB
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