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1 He.]'ll/l H 3a1a91 OCBOCHUSA JUCHUIIJIHHBI

K ocHOBHBIM 1iensiM OCBOeHHUs1 AuUCHUIUIMHBL «lIpomecchl Temmo- u MaccooOMeHa B
KPUOT€HHON U XOJIOAWIBHOM TEXHUKE)» CIIEyEeT OTHECTH:

— OCBOGHHE METOJOB aHalM3a M IPUMEPOB pacdeTa IPOIECCOB TEMI000MEHa,
COITPOBO/IAOLIMXCSI MACCOIIEPEHOCOM.

K ocHOBHBIM 3amayam oCBOEHHs AMcUUILUIMHBL «IIporeccsl Temno- M MaccooOMeHa B
KPUOT€HHON U XOJIOAWIBHOM TEXHUKE)» CIIEyEeT OTHECTH:

— OCBOEHHME METOJIOB, pacyeTa TONIIUHBI CJIOS KPHOOCAHIKA M3 BOJHOIO JIbJA U UHES, Ha

3JIEMEHTaxX HU3KOTEMIepaTypHOro 000py10BaHus;

— aHaJIM3a BIUSHUS KPUOTEHHBIX TEMIIEPATYp Ha JUHAMUKY pOCTa JIEASHOIO KPHOOCaKa;

— BBIOOpAa IMPHUHLMUIIOB U METOJOB M3MEPEHMH, IPU IMPOBEAECHUU HKCIEPUMEHTAIBHOIO
UCCIIEIOBAHUS POCTA KPUOOCAKA, B TOM YHMCIIE HA KPUOI'€HHOM YPOBHE TEMIEPATYP.

2 MecTo JMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl aCHUPAHTYPHI

Hucuummuinna «IIporeccsl Temno- 1 MaccooOMeHa B KPUOTEHHOM M XOJIOAMIIBHOW TEXHUKE)
OTHOCHTCS K YUCITY TPO(eCCHOHANBHBIX YUSOHBIX JUCIUILINH O710Ka 1 0CHOBHOM 00pa3oBaTeIbHOM
porpaMMbl OakaiaBpHara.

JuctumuHa «IIporeccsl Temio- 1 MaccooOMeHa B KPHOTEHHOW M XOJIOMUILHON TEXHUKE)»
B3aMMOCBSA3aHa JIOTUYECKU M COJEPKATEIbHO-METOJUYECKH CO CIECAYIONIMMHU JUCHUIUIMHAMHU U
npaktukamu OOIT:

— HuskonoTeHmanpHas YJHEPreTUKa;

— Crenmanuzanysi pabo4mx BEIIECTB JIJIsl XOJIOAUIBHBIX M KPUOT€HHBIX CUCTEM;

— BakyyMHO-ucniapuTesibHbIE TPOLIECCHI OXJIAXKICHUS KUIKOCTEH.

3 CrpykTypa U coaep:KaHHe TUCHUILINHBI
OO01mas TpyI0eMKOCTh JUCIUIIINHBI COCTABIISCT 2 3a4€THHIE eMUHUIIBI (72 vaca).

3.1 Buanbl yueOHO# padoThl M TPYA0EMKOCTh

Ne Bu yue6Hoii pa6oThi KoanuecTBo CeMecTpbl
n/n 4acoB 3 4
1 AYIUTOpPHbIE 3aHATHS 36
B TOM YHCJIC:
1.1 | Jlexuun 9 9
1.2 | IlpakTuyeckue 3aHsATHS 9 9
2 CamocTrosiTeJIbHasA padorTa 36

B TOM YUCJIC.

2.1 | Koncynpranuu

2.2 | Pedepar
2.3 | CamocTosTenbHOE U3yUEHHE PA3/ICIIOB 18 18
JIUCITUTLIMHBI
3 IIpoMe:XyTOUHASI aTTECTAIUS
3auet/nud).3a4eT/FK3aMeH 3a4eT 3a4eT

HTroro 36 36

3.2 TemaTru4ecKknid JIAH U3YYCHUS JUCHUIIIMHBI




TpynoeMKoOCTh, Yac

AyauTopHasi padoTra

(1]
J:‘; Pasznesl/TeMsl Mpaxme IIpaktn Ca:a;}c:on
n AHCITHILTHHEL Beero Jlexunu YEeCKHE HzeCKaH Haf
3aHATHSA AACOTOR pabora
Ka

1 Paznen 1. Ilpoueccsl Temio- u 18 18 36
MaccooOMeHa B KpUOTEHHOW 1
XOJIOAUIBLHOM TEXHUKE

1.1 | Tema 1. Beenenue. 1

1.2 | Tema 2. Knaccudukarus mporeccoB 2 3 5
TEeIUIO0OMEHA

1.3 | Tema 3. CraumonapHslii u 3 3 5
HECTaI[MOHAPHBIE TIPOIIECCHI
TEIIONPOBOTHOCTH

1.4 | Tema 4. TerutonepeHoc B yCTaHOBKAax U 3 3 5
cuctemax THT

1.5 | Tema 5. KoHBEeKTHBHEIN TEIZIOOOMEH B 3 3 5
KaHAJIBHBIX armapaTax XoJ0IuIbHBIX
YCTAaHOBOK

1.6 | Tema 6. TermonpoBoaHOCTE 3 2 5
3¢ HEeKTUBHON TETIOU30IAIIMN Ha
OCHOBE BaKyyMa

1.7 | Tema 7. Pacuer Temnooraaun npu 3 3 6

KOHACHCAIINH XOJOAUJIBbHBIX aIr€HTOB B
anraparax XoJIOJHJIbHBIX YCTaHOBOK.

HToro

3.3 Conep:xanue QIMCUMILITHHBI

Pasnen 1. [Ipouecchl Tenio- U MaccooOMeHa B KPUOTEHHOW M X0JI0IWJIbHO TeXHUKE

1. Benenue.

2. Knaccugukarus npoueccoB TemioooMeHa.
3.CranoHapHbIi 1 HECTAIMOHAPHBIE TPOLIECCHI TEIIIONPOBOIHOCTH.

4. Tenonepenoc B yctaHoBkax u cuctemax THT.
5. KoHBEKTHUBHBIH TEIJIOOOMEH B KaHAJBHBIX allaparax XOJOJWIbHBIX YCTAaHOBOK.

6. TermmonpoBoAHOCT APGEKTUBHOM TETIIOU30ISIIINA Ha OCHOBE BaKyyMa.
7. Pacuer TemnmooTnaud TpU KOHJEHCAIIMM XOJIOAWIBHBIX areHTOB B ammaparax
XOJIOAUJIBHBIX YCTAaHOBOK.
3.4 TemaTuKa NPaKTHYECKUX 3aAHATHI

Y4eOHbIM MJIaHOM PAKTUYECKHUE 3aHSITHUS HE TIPEYCMOTPEHBI

4 Tlnanupyemble pe3yabTaThbl 0CBOCHHS AU CHUILIHHBI




B pesynbrare 0cBOCHHUS AUCIUIUINHBI (MOIYIsT) Y 00ydaromuxcsi pOopMUPYIOTCS CIAESTYIONIIE
KOMIIETEHIIMM ¥ JOJDKHBI OBITh JOCTUTHYTHI CJIEAYIOIINE pe3yJIbTaThl OOyueHHusi Kak JTaml
(hopMHPOBaHUS COOTBETCTBYIOIINX KOMITETCHIINH:

Ilepedyenb miIaHMPyeMBbIX Pe3yJbTATOB 00y4eHHUs 110 M CHUIIJIMHE

3HATD:

e (OcCHOBBI aHANM3a ¥ OIEHKA HAyYHBIX JOCTHKCHHA IIPH pacdeTe MPOIEeCCOB TEII0-
H MaccooOMeHa
yMeThb:

e licnonp30oBaTh aHaIW3 U OIEHKY HAYYHBIX JOCTIXKEHHH MpPU pacueTe MpoleccoB
TEII0- U MaccooOMeHa
BJIAJICTD:

® MeTojgaMH pa3pabOTKM M BHEAPCHUS HAyYHBIX JOCTHIKCHHHA TIPU pacyeTe
MIPOLIECCOB TEIUIO- U MaccooOMeHa

3HATh:

® TCOPECTUUCCKUC u MMPAKTUYCCKHUC IIOAXOAbI K IMPOCKTUPOBAHUIO
HU3KOTEMIIEPATyPHOT0 000PYIOBaHUS paOOTAIOIIETO B YCIOBUAX JICAOBBITIAACHUS
yMeThb:

® T[IPOEKTHUPOBATh HU3KOTEMIIEpaTypHOE OOOpYIOBaHHE, padoTaroliee B YCIOBHSIX
JIeTOBBITIAICHHSI
BJIA/IETh:

® MeToJaMH OICHKH 3PPEKTUBHOCTH pabOThl HU3KOTEMIIEPATypHOTO 000pPYIOBaHHMS
paboTaroONIETO B YCIOBUSX JICTOBBITIAICHHS

3HATh:

® COBpEMEHHbIC MPOOJIEMBbl BO3HHKAIOUIME NPU OKCIUTyaTallud XOJOJMIHLHOTO
000pynoBaHus, pabOTAIOLIETO B YCIOBUSAX 00pa30BaHHsI KPHOOCAIKA
yMeThb:

® IIPOCKTHPOBATh HU3KOTEMIIEpaTypHOe 00OpynoBaHHE, padoTaroliee B YCIOBHAX
JeOBBINAICHHS
BJIA/I€Th:

® MeToJaMM OLCHKH 3(PPEKTUBHOCTH pabOThl HU3KOTEMIIEPATypHOrO 000pyIOBaHHS
paboTaroIIero B YCIOBHAX JIEJOBBINTAICHHS

3HATH:

e (OCHOBBI aHAJIM3a U OICHKU HAYyYHBIX JTOCTHXKCHHUU TPU PACUETe MPOIECCOB TEILIO-
1 MaccooOMeHa
yMeThb:

e llcmons30BaTh aHaIW3 W OLEHKY HAYYHBIX JOCTH)KEHHH MPHU pacdeTre MPOIECCOB
TEIUI0- ¥ MaccooOMeHa
BJIA/IETh:

® MeToJaMHM pa3pabOTKM W BHEAPEHHUS HAydHBIX JOCTHIKCHHH TPH pacueTe
IIPOIIECCOB TEILIO- K MACCOOOMEHA

3HATh:

® COBpeMEHHBbIE (DU3MKO-TEXHHUYECKHE TMpOOJEMBbl CBSI3aHHbBIE OKCIUTyaTaluei
XOJIOAMJIBHOTO 000PY/IOBaHUS B YCIOBUSAX MaccOOOMeHa
yMeThb:




® BBHIOWpaTh aJCKBATHBICE M pEIICHUS TPH TNPOCKTUPOBAHMH OOOpPYIOBaHHS B
YCIIOBUSIX MaccooOMeHa
BJIA/IETh:

® METOJaMH OLEHKH YPPEKTUBHOCTH PabOTHl HU3KOTEMIIEPATYPHOTO 000PYIOBAHUS
paboTaroIIero B yCIOBUSX JICIOBBITIAICHUS

3HATD:

L] OCHOBBI aHaJIn3a U OLICHKAU Hay‘-IHBIX I[OCTI/DKCHI/Iﬁ HpI/I pacque HpOI_IGCCOB TCIIJIO-
1 MaccooOMeHa
yMeThb:

e llcronb30BaTh aHAIM3 W OLEHKY HAyYHBIX JOCTH)KEHUH MPHU pacdeTre MpoIecCcoB
TEIIO- U MaccooOMeHa
BJIAJIETh:

® MeTofaMM pa3paOOTKM M BHEJPEHHs HayuHbIX JOCTHKEHMH TIpu pacyere
MIPOIIECCOB TEIIO- U MaccooOMeHa

3HATh:

e (OCHOBBI IOCTAHOBKH TEIJIO(PU3NUECKOTO IKCIIEPUMEHTA
yMeThb:

® [IPOBECTU TEIUIOPU3NYECKHUN SKCIIEPUMEHT, HAlpaBJICHHbIH Ha M3y4YEHHUE TEIUIO-
MaccoIepeHoca
BJIa/IeTh:

® METOJaMHM IOCTAHOBKHM TEIUIO(PHU3MUECKOTO JKCIIEPHUMEHTa, B TOM YHCIIE Ha
KPUOT€HHOM YPOBHE TEMIIEPATYP

3HATh:
® TPUHIMIIEI TOCTPOCHUS TEIIO(QU3NIECKUX MOAETIeH
yMeThb:
® BBINOJHITH PACUYETHI TETIOPHU3MUECKUX MOJIEIICH
BJIa/IeTh:
e anmapatoM peuieHus 1uddepeHIaIbHbIX YpaBHEHUH TEII0- MacconepeHoca

3HATB:

® [pPUHUMIIEI [OAOOp 3KCIEPUMEHTAIBHOIO 000pydOBaHMs, paloTarouiero B
KpUOTEHHOM JHara3oHe TeMIepaTyp
yMeTh:

® BBINOJIHATH PACUETHI I I0A00pa SIKCIIEPUMEHTAIBHOIO 000PYA0BaHUS
BJIAJeTh:

® METOJaMM OCTAHOBKH TEIUIOPHU3MUECKOr0 SKCHEpPUMEHTa, B TOM 4YHCIE Ha
KPUOTE€HHOM YpOBHE TEMIIEpaTyp

Pe3ynbrarel 00y4eHHs 10 TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBIIEHHUS BCEX BUJIOB
KOHTAaKTHOM W CaMOCTOATEIbHOW pPalbOThl OOydYalOUIMXCSd B COOTBETCTBHH C YTBEPIKICHHBIM
y4€OHBIM IIJIAHOM.

5 VY4eOHo-MeTONMYECKOEe M HH(POPMALMOHHOE 00ecedeHne

5.1 HopmarusHbie 1okyMeHThI 1 'OCThI

I'OCT 24393-80 «Texnuka xonoauiabHas. TepMUHBI U OIIPEACICHUSY



5.2 OcHoBHas quTEpaTypa

5.3 JlonosiHuTebHAS JUTEpPaTypa

5.4 DnexkTpoHHBIe 00pa3oBaTe/IbHbIE pecypchl

O0P He pa3paboTaH.

5.5 JInneH3uoHHOE U CBOOOHO PacpoCcTpaHnsaieMoc nmporpaMmmMHoOE odecneueHne
HET

5.6 CoBpeMeHHbIe Npo(deccHOHANbHBIE 0a3bl JAHHBIX U HH()OPMAIMOHHbIE
CIPaBOYHbIE CHCTEMBI

HET
5.7 UnTepHeT-pecypcsl

HNHuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUYECKUE MaTepuaibl B JIEKTPOHHOM BUJIE,
npeCcTaBICHHbIC Ha caite http://lib.mami.ru B pa3nene «bubmuoreka», a TakkKe B AJICKTPOHHBIX
OHOIMOTEYHBIX CHCTEMaX, C KOTOPBIMH 3aKJIFOYEHBI JJOTOBOPHI YHUBEPCUTETOM.

6 MarepuajJbHO-TeXHHYECKOE oOecrevyeHmne

JIeKIMOHHbIE ¥ MPAKTHUYECKHE 3aHSATHUS MPOBOJUTHCS B CHEIHMATU3UPOBAHHBIX ayJUTOPHSIX
kadenper AB2214 m AB2103, OCHAIIEHHBIX COOTBETCTBYIOIIMM HCIBITATEIHHBIM CTEHIOBBIM
o0opyaoBaHueEM, MJIaKaTaMu, HATYpHBIMU 00pa3liaMu y3JI0B, IeTajeil MalIuH.

IIpu xadenpe paboTaeT KOHCYIBTALIMOHHO-BBIUMCIUTENBHBIA Kinace AB2209 mus
CaMOCTOSITENIbHOM pabOThl, OCHAIEHHBIH KOMIBIOTEPAMHU C COOTBETCTBYIOIIUM DPACYETHBIM U
rpau4ecKiM IPOTPaMMHBIM 00eCTIEUeHHEM.

7 MeroguyecKkue peKOMeHIaAUHU

7.1 MeToanyeckue PECKOMEHAALIMA JISl MPpernoaaBare/is o Opranu3ainumn oﬁyqe}mﬂ



OcHOBHBIM TpeOOBaHHMEM K TMPEMOJABAHUIO JUCHUIUIMHBI SIBISETCS  TBOPYECKHIA,
pOOIEMHO-MATIOTOBBIA MOIX0J, MO3BOJIIOLIMM NOBBICUTH MHTEPEC CTYAEHTOB K COJIEP’KaHHIO
y4eOHOTo MaTrepHara.

OcHoBHas GopMa M3y4deHHs U 3aKpeIUICHUs 3HAaHMUN MO TOW JUCLUIUIMHE — JICKIMOHHas,
naboparopHas U npaktudeckas. [IpenogaBarens 10JKEH MOCIEI0BATEIbLHO YUTATh ACIIUPAHTaM PsL
JEKLUH, B XOJ€ KOTOPBIX CIEAYET COCPENOTOUNTh BHUMAHHUE HA KIIIOYEBBIX MOMEHTaX KOHKPETHOIO
TEOPETUUECKOI0 MaTepuaja, a TaKK€ OpPraHU30BaTh INPOBEJIECHUE MPAKTUYECKUX 3aHATHUI TaKuM
o0pa3oMm, 4TOOBl AKTMBM3MPOBATH MBIIUIEHUE ACHUPAHTOB, CTUMYJIUPOBATh CAMOCTOSTEIbHOE
U3BJICUCHUE UMH HEOOXOIMMOI MH(OPMAIMK U3 Pa3IMYHBIX UCTOYHUKOB, CPAaBHUTEIBHBIN aHAIIN3
METOJIOB PEILEHHH, COMOCTABICHUE MOIYUYEHHBIX Pe3yjibTaToB, (POPMYIMPOBKY M apryMEHTAlHIO
COOCTBEHHBIX B3IVISZI0B HA MHOTHE CIIOPHBIE IIPOOIIEMBI.

OcHOBY y4eOHBIX 3aHATHH IO JUCLMILIMHE COCTAaBIAIOT JIEKIMU. B mpouecce oOyueHus
ACIHMPAHTOB HCIIONB3YIOTCSA Pa3IMYHbIC BUAbI yUEOHBIX 3aHATUHN (AyAUTOPHBIX U BHEAYJUTOPHBIX):
JEeKIMH, CEMUHApCKUE 3aHATUSA, KOHCYNbTallMKM U T.J. Ha mepBoM 3aHATHM IO JaHHOH y4eOHOH
JTUCLUIUIMHE HEOOXOAUMO O3HAKOMHTH aCTIUPAHT C MOPSAIKOM €€ U3YUEHHUs, PACKPBITh MECTO U POJIb
JUCLUIUIMHBl B CUCTEME HAyK, €€ IPaKTUYEeCKOE 3HaueHHe, JOBECTH JIO0 CTYJEHTOB TpeOOBaHHUs
Kagenpbl, OTBETUTH Ha BOTIPOCHI.

B xone NeKIMOHHOrO 3aHATHS IpernojaBaresb JOJKEH Ha3BaTh TEMY, yUeOHbIE BOIPOCHI,
03HAaKOMUTh aCUPAHTOB C IEPEYHEM OCHOBHOM U JIONOJIHUTEIBLHON JTUTEPATYPBI IO TEME 3aHATHSI.

Bo BcTynurensHON yacTu JeKIuH 000CHOBAaTh MECTO M POJIb M3y4aeMOM TEMbI B y4eOHOMH
JUCHUIUIMHE, PAacKpbITh €€ INpakTU4YecKkoe 3HadeHue. Ecim uuTaercss He mepBas JEKLUs, TO
HEOOXOIMMO yBsi3aTh €€ TeMy C NpeAblAylled, He Hapyllas JIOTUKU H3JI0KEHUs Yy4eOHOro
Mmarepuaia. JIeKIHIo cleayeT HauWHaTh, TOJIBKO YETKO 0003HAYMB €€ XapakTep, TeMy U Kpyr Tex
BOIIPOCOB, KOTOpBIE B €€ X0/1e OylyT paCCMOTPEHBI.

B OCHOBHOW 4YacTH JEKIMU CIEIyeT PpacKpbITh COAEp)KaHUE YYEOHBIX BOIIPOCOB,
AKLEHTUPOBaTh BHHUMAHWE aCIUPAHTOB HAa OCHOBHBIX KATErOpHsAX, SBICHUSAX M Ipoleccax,
0COOEHHOCTSX MX MPOTEKaHUs. PacKkpbIBaTh CYITHOCTh U CONEPKAHHUE PA3IMUHBIX TOUYEK 3PEHUS U
HAay4yHBIX TIIOIXOJOB K OOBSCHEHHIO TeX WIM UHBIX sBIeHUMH U mnpoueccoB. Crnenyer
apryMEHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3MIIMIO IO CIOPHBIM TEOPETHUYECKUM BOIPOCAM.
[TpuBoauTE MpuMeEpBL. 3a1aBaTh IO XOAY M3JIOKEHUS JEKIUOHHOIO MaTepuaia BOIPOCHl U JaBaTh
Ha HHUX OTBET. DTO CIOCOOCTBYET AaKTHBH3ALMU MBICIUTEIBHON MESATEIbHOCTH aCHUPAHTOB,
NOBBIIICHUIO MX BHHMAaHUS M MHTEpeca K MaTephaiy JEKLUuH, ee conepkaHuto. IIpenonasarens
JOJDKEH PYKOBOJUTH pPAa0OTON aCHUpPAaHTOB IO KOHCIEKTUPOBAHMIO JIEKIIMOHHOTO Marepuana,
HOAYEPKHUBATh HEOOXOIUMOCTb OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUN U3y4aeMOM TEMBI,
0c000 BBIZIEIISS KaTerOpUiHBIN anmnapar.

B 3akmrounTenbHON yacTu JIEKIUM HEOOXOIUMO cOpMyIHpoBaTh OOIIME BBIBOJBI 110 TEME,
PacKpbIBAIOIIME COJACPKAHUE BCEX BOMNPOCOB, IOCTaBIEHHBIX B JeKIUH. OOBABUTH IIJIaH
O4EpEeIHOTO CEMHHApPCKOTO0 MJIM JIaOOpAaTOPHOIO 3aHATHS, [aTh KpaTKHE PEKOMEHJIALUM 110
MOJITOTOBKE aCMUPAHTOB K CEMHMHApy WIM JIabopaTtopHOi pabore. OmpenenuTb MECTO U BpeMs
KOHCYJIbTAllUU aCIUpPaHTaM, I0KEJIaBLIIMM BBICTYIIUTh HA CEMUHApPE ¢ AOKJIaJaMH U pedeparamu 1o
aKTyaJIbHBIM BOIIPOCaM 00CYK/1a€MOM TEMBI.

Lenp mpakTHuecKuX M 1aOOpaTOPHBIX 3aHATUN — 00€CTIEYUTh KOHTPOJIb YCBOCHHUS y4eOHOTO
Marepuasa aclupaHTaMH, pacllUpeHue U yrIyOJeHue 3HAHHWH, MMOJYyYEHHbIX UMHU Ha JIEKIHAX U B
X0J1€ CAMOCTOSITEJIbHOM paOOTHI.

[oBblenue 3pPEeKTUBHOCTH MPAKTUYECKUX 3aHATUH JOCTUTAETCS MOCPEACTBOM CO3IAHUS
TBOPYECKON OOCTaHOBKH, pacrioyiararolieil aCnMpaHTOB K BHICKA3bIBAHUIO COOCTBEHHBIX B3IVISAOB U
CYXXJIEHHH MO 00CyXJAaeMbIM BONpOCaM, JKEJIaHHWIO y AaCHUpPaHTOB MNopadoTaTh y JOCKH IpH
pelIeHNnH 3a]1au.

[locne kaXkaoro JEKIMOHHOTO M IPAKTUYECKOTO 3aHATUS CAENAThb COOTBETCTBYIOIIYIO
3alUch B JKypHajaxX ydera MOCEIIaeMOCTH 3aHsATUH acnupaHTamu. [IpoBonuTh rpynmnoBble U
VHAMBUyaJIbHbIE KOHCYJIBTALMM ACIIMPAHTOB IO BONPOCAM, BO3HUKAIOUIUM Yy aclMpPaHTOB B XOAE
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UX TIOITOTOBKM K TEKyIled W MPOMEKYTOYHOM aTrTecTalyu 10 Y4eOHOH TUCIMILIMHE,
PEKOMEH/I0BaTh B ITOMOILb Y4eOHbIE U IpyTHUe MaTepUallbl, a TAK)KE CIPAaBOYHYIO JIUTEPATypy.

7.2 MeToauvecKkue yKa3aHUA 1l 00y4AIOMIUXCS M0 OCBOCHUIO U CHUNINHBI

CamocrosarenbHass paboTa sABIs€TCd OOHMM M3 BHMJOB IOIY4YeHHs OOpa3oBaHMs
00yJaroIMMHICS U HaIlPaBJIeHA Ha:

U3yyeHHE TEOPETUYECKOro Marepuana, IOATOTOBKA K JIEKIMOHHBIM, JaOOpaTOPHBIM,
CEMHUHAPCKUM (TMPAKTHUYECKUM) 3aHITHUSIM;

MOJrOTOBKA K TECTUPOBAHUIO C HUCIOIb30BAHUEM 001I€00pa30BATEILHOTO OPTaa.

CamocrosrenbHas paboTa acUpaHTOB MPEACTaBIsIET COOOW BakHEHIee 3B€HO y4eOHOTro
nporecca, 0e3 MPaBWIBHOM OpraHM3alMM  KOTOpPOro oOydaromuiics He MOXeT ObITh
BBICOKOKBaJTH(PULIIMPOBAHHBIM BBIITYCKHUKOM.

AcnupaHT JOJKEH MOMHMTh, YTO HaYWHATh CaMOCTOSITEIbHbIE 3aHATHS CIEAYET C EPBOrO
ceMecTpa U MPOBOIUTH UX peryiasipHo. OueHb BaXXHO MPHIOKHUTh MAKCUMYM YCHIINH, BOJIH, YTOOBI
3acTaBUTh ce0sl paboTaTh € MOIHOM HAarpy3Koil ¢ IepBOro AHS.

Kaxniplif acmupaHT J0MKEH caM IUIaHUPOBATh CBOIO CAMOCTOSITENBHYIO paboTy, HUCXOs U3
CBOMX BO3MOXKHOCTEH M HPUOPUTETOB. DTO CTUMYIHUPYET BBINOJHEHHE pabOThI, CO3JaeT Oosee
CTHIOKOHHYIO0 00CTAHOBKY, YTO B UTOTE MOJIOKHUTEIBHO CKa3bIBAaeTCA HAa YCBOCHUHU MaTepHaa.

BaxxHo monHee ydecTb 00CTOSITENbCTBA CBOCH PabOTHI, YSICHUTh, UTO SIBJISETCS IVIaBHBIM Ha
JTAHHOM JTare, KaKylo IMOCIeI0BaTeIbHOCTh padoThl BBIOpaTh, YTOOBI BBIOJHHUTH €€ JyYllle U C
HaVMEHBIIMMU 3aTpaTaMu BPEMEHH U SHEPTUU.

Jlis TUI0MOTBOPHOM paboThl HEMaJOBaXXHOE 3HAaueHHE HMMeeT OOCTaHOBKA, OpraHM3alus
pabouero mecta. Hy)HO 1OOMTBCS, 9TOOBI MECTO PabOTHI MO BO3MOXKHOCTU OBLIO MOCTOSHHBIM.
PaboTa Ha MPUBBIYHOM MecTe JenaeT ee Oonee mIogoTBOpHOM. IIpoayKTHBHOCTD pabOTHl 3aBUCHUT
OT MPABWJIBHOIO YepeloBaHUs TpyAa U oTiabIxa. [loaToMy Kaxiaple yac WM JBa CleAyeT JesaTh
nepepbiB Ha 10-15 MuHyT. BbIXOAHBIE AHW Jydllle NOCBATUTH AKTHBHOMY OTIBIXY, 3aHATHSIM
CIIOPTOM, IPOTYJIKaMH Ha CBEXEM BO3Iyxe M T.J. Jlake MepeKIItoueHe ¢ OAHOTO BUA YMCTBEHHOM
paboThI Ha APYTOIl MOXKET CITY>KUTh AKTUBHBIM OTIBIXOM.

AcnupaHT [JODK€H IIOMHHMTb, 4YTO B Ipolecce OOy4YeHMs BaKHEHIIYI0 pOJIb HUIpaer
camocrosiTesibHass pabora ¢ KHuroi. Hayumtbes paboTare ¢ KHUTOW — BakHeimas 3anaua
acnupaHTa. be3 3Toro HaBblka OyAeT 4pe3BbIYANHO TPYAHO M3ydaTb NMPOrPaMMHBIA MaTepual, U
MHOTO BpeMEHM OyleT MOTpayeHo HepaluoHaibHO. PaboTa ¢ KHUroW CKJIaabIBaeTCsl M3 YMEHHUS
noo0paTh HEOOXOAMMBIE KHUTH, pa300paThCsi B HHX, 3aKOHCIIEKTHPOBATh, BHIOpaTh IJIaBHOE,
YCBOUTH U IPUMEHHUTH Ha MPAKTUKE.

8 @oHA OLEHOYHBIX CPEICTB

8.1 MeToabl KOHTPOJISI ¥ OLICHMBAHNUS Pe3yJbTATOB 00y4eHH

[IpomexyTouHas arTectanusi o0ydaromuxcs B popme 3a4eTa MPOBOAUTCS [0 pe3yJbTaTaM
BBITIOJTHCHHS BCEX BUJIOB yUeOHOU PabOTHI, MPETYCMOTPEHHBIX YICOHBIM IJITAHOM IO JaHHOU
JTUCHUIUIMHE (MOMAYIIO), IIPU 3TOM YUHUTHIBAIOTCS PE3YJIbTaThl TEKYIET0 KOHTPOJIS yCIIEBAEMOCTH B
TeueHne cemecTpa. OLeHKa CTeNeHH JOCTH)KEHUS 00yUJaIOIMMUCS TIAHUPYEMBIX PE3YJIbTaToB
o0y4yeHUs Mo AUCUUILIMHE (MOJYIII0) MPOBOAMUTCS MPENoAaBaTeaeM, BEIYIUM 3aHATHUS 10
JTUCHUIITUHE (MOJTY/II0) METOJIOM SKCIIEPTHOM olleHKH. [1o uToram npomMexyTouHOM arTecTaiuu 1o
JUCIUIUIMHE (MOYJIIO) BBICTABIISICTCS OLIEHKA «3aUTEHO» W «HE3aYTEHOY.
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8.2 lllkayia 1 KpUTEPUH OLIEHUBAHMNSI Pe3YJIbTATOB 00y4eHMsI

Ixana
Onucanune
OLICHUBAHUSA
BrinonHeHs! Bce BUIBI yueOHOU pabOThI, MPEIyCMOTPEHHBIE
y4eOHbIM M1aHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHMIA, HAaBBIKOB IPUBEICHHBIM B TAOMUIaX MOKa3aTeNeH, onepupyer
HpI/IO6peT€HHBIMI/I 3HAHUAMHU YMCHI/HIMI/I HaBbIKaAMH HpI/IMeHﬂeT HUX B
3aureHo ’ ’ i

CUTYAIUSX MOBBIIIEHHON CI0KHOCTHU. [Ipr 3TOM MOTYT OBITH AOMYIIIEHBI
HE3HAYUTEIbHBIC OITMOKH, HETOYHOCTH, 3aTPyTHEHUS MTPU aHATUTHICCKUX
onepauusx, IepeHoCce 3HaHUM U YMEHHUI Ha HOBBIE, HECTAaHJAPTHBIE
CUTYallUH.

He BbInonHeH oguH win 6oee BUIOB yueOHOM paboThl,
IPEAYCMOTPEHHBIX Y4eOHbIM MIIaHOM. CTYIEHT JEMOHCTPUPYET HETIOIHOE
COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB MPUBEICHHBIM B TaOIUIAX
HezauteHo | mokasareineil, JOITyCKalOTCsl 3HAUUTEIIbHbBIE OIINOKY, TPOSBIIAETCS
OTCYTCTBME 3HAHUU, YMEHMI, HABBIKOB 110 Psly IIOKA3aTeIei, CTyAeHT
UCIBITHIBACT 3HAYUTEIIbHBIC 3aTPYIHEHUS MPU OTIEPUPOBAHUY 3HAHUSIMU U
YMEHMSIMU IIPH UX NIEPEHOCE Ha HOBBIE CUTYALINH.

Nk W=

*®

10.

11

8.3 OneHounble cpeacraa

7.3.1 Texyuiuii KOHTPOJIb

Bonpocsl k 3a4erty

OcHOBHBIE TIPOIECCHI TEIUIO- U MACCOOOMEHA B XOJIOAUIBHBIX YCTAaHOBKAX.

OcCHOBHBIE TIPOLIECCHI TEIIO- U MaCCOOOMEHa B KPUOTCHHOM TEXHUKE.

OcHOBHbBIE 3aKOHOMEPHOCTH TETJIO0OMEHA XOJIONMUIBHBIX ar€HTOB IIPU KUIIEHUU.
OcCHOBHBIE 32aKOHOMEPHOCTH TEINIOOOMEHA NP KUIEHUH KUAKHX KPHOAreHTOB.
3aKOHOMEPHOCTHU TETI000OMEHA MPU KUTIEHUH JKUJIKUX KPUOAreHTOB B KaHaJaX.
TerooOMeH U ruAPOAMHAMUKA MIPU KUIIEHUH XJIaJareHTOB B KaHaJax.

[Iporecchl Temio- 1 MacoooOMeHa MPH XPaHCHUH KUJIKUX KPUOMPOAYKTOB (TeH3epHBII
3¢ deKT), pacciioeHne KUIKOCTH).

TennooOMeH mpu BaKyyMHPOBaHUH KUAKUX KPUOIPOTYKTOB.

MeToapl UHTEHCU(DHUKAIMY TETTI000MEHa B KOXKYXOTPYOHBIX KOHACHCATOPAX XOIOJMIBHBIX
YCTaHOBOK.

TeromaccooOMeH MeX 1y BOAOI U BO3IyXOM B BOIOOXJIKIAIOIIUX YCTPONUCTBAX.

. Terutonepenaya B cucreMax TEIJIOBOM M30JISIUU HA OCHOBE BaKyyMma.

7.3.2 IlpomexxyTOouHast arTecTalus
®opMma OusIeTa

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCHUIMCKOM OEJIEPALIN
DOEJIEPAJIBHOE IT'OCYJIAPCTBEHHOE BIOJIPDKETHOE OBPA3OBATEJIbHOE YUPEXJIEHUE
BBICILHEI'O OBPABOBAHUS
«MOCKOBCKHWI MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)
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DakynpTeT XUMHUUECKOU TeXHOIOTUU 1 OnotexHonoruu Kadenpa « TexHuka HU3KHX TEMITEPaTyp»
uM. I1.JI. Kanouiier

JlucuurimHa

[Iporieccrl TEmI0- ¥ MaccooOMEHa B KPUOTEHHOMN M XOIOMUILHON TEXHUKE

Hampasnenue noarotoBku (cnenuaibHOCTh) 2.4.8. MamuHbl 1 anmaparsl, TPOLecChl XOJIOAMIbHON
Y KPUOTE€HHOU TEXHUKU

(dhopma oOydeHws QuHas

3K3AMEHAIIMOHHBINA BUJIET Ne 1.

1. OcHOBHBIE MPOLECCHI TEIIO- 1 MACCOOOMEHA B XOJOJUIBHBIX YCTAHOBKAX
2. TemnooOMeH U THAPOJMHAMUKA MPU KUIIEHUH XJ1aJar€HTOB B KaHajax

3. Metoabl nHTEHCU(DUKAIIMHN TETI00OMEHa B KOXKYXOTPYOHBIX KOHJEHCATOpaX
XOJIOUJIBHBIX YCTAaHOBOK
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