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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

K OCHOBHBIM MelsIM OCBOCHHSA AIUCHUIUIMHBI «lcmojib30BaHME TEXHHUKA HHU3KHX
TeMIIepaTyp B OMOTEXHOJOTHUUECKHX MPOIIECCaxy CICYeT OTHECTH

— (opmupoBanue 3HaHUK B OOJACTH aImapaToB, MPUMEHSIEMBIX B OHOJOTHYECKHX
Mpoueccax;

— U3y4eHUE MPOIIECCOB XaPAKTEPHBIX JIJIsi KPHOOMOJIOTHH;

— ¢hopMHUpOBaHKE 3HAHUH B 00JIACTH OCHOBHBIX 33]1a4 M MPOOJIEM KPHOOHOJIOTHH.

K ocHOBHBEIM 3amauaM oOcCBOeHHS IUCHUIUIMHBI «lMcmoib30oBaHMEe TEXHHUKH HH3KUX
TeMIIepaTyp B OMOTEXHOJOTUUECKHUX MTPOIIECCaX» CIIEYET OTHECTHU:

— TMPUBHUTHE HABBIKOB U BBIPAOOTKA YMEHHUSA MPUMEHSITh COBPEMEHHBIE METOJbI
MIPOCKTUPOBAHMS U pacueTa anmnapaToB JJIsl KpHOOMOJIOTHUH;

— OCBOGHHE OCOOCHHOCTEH HH3KOTEMIIEPAaTYpPHOT'O BO3JICUCTBUS Ha OHOJIOTHYECKHE
OOBEKTHI;

— U3y4eHue Croco00B XpaHEHUS ¥ TPAHCIIOPTHPOBKU OMOJIOTHIECKUX OOBEKTOB.

Ob6yuenne mno aucuuiUinHe «lcrnonb30BaHWE TEXHMKM HHU3KHUX TemIepaTryp B
OMOTEXHOJIOTHYECKHUX MPOIECCcaxy» HAMpaBiIeHO Ha (OPMUPOBAHKE y 00YUAIOUINXCS CIEIYIOIINX
KOMIICTCHITHM

Ko u HaumeHoBaHue NuaukaTopsl 10CTHKEHUS] KOMITETEeHIMH
KOMIIeTCHIHUI
I1K-4. Cnocoben NITK-4.1. 3naet texnosoruto nosnyuenus bAB; npasuna
IIPOBOJUTD paboThI € KyJIbTypaMu MUKPOOPTaHU3MOB, KJIETKaMH pacTEHUM
MOJIrOTOBUTEJIbHBIE PA0OTHI | U )KMBOTHBIX, BUPYCAMH; METO/IbI IPUTOTOBIICHUS
JUISL OCYLIECTBIICHUS MUTATEIBHBIX CPe; TPeOOBAaHUS IPOU3BOCTBEHHON
OMOTEXHOJIOIMYECKHX CaHMTapUHU, ACENITHKH, IIO’KApPHOH O€3011aCHOCTH U OXPaHbI

npoueccos nonydenust BAB | Tpyaa; MeTonbl moaep:kaHus YUCTOM KyJIbTYphI IITaMMa
MHUKPOOpIraHu3Ma-NpoIylLieHTa; IpaBuiia paboThl ¢
aBTOKJIABOM; TpeOOBaHUS K CTEPUIIM3AIMH TUTATENIbHBIX CPEL;
IpaBUiIa HKCIUTyaTallui OMOTEXHOJIOTHYECKOro 000py10BaHUs
NIIK-4.2. YMeeT npou3BOIUTH padOTHI 10 CTEPUIIU3ALNU
71a00paTOPHOI MOCY/IbI U MHCTPYMEHTOB; OTOMPATh 00pa3Lbl
MUKpPOOPTraHU3MOB, KJIETOK PACTEHU U )KUBOTHBIX, BUPYCOB U3
IPUPOJHON CpeJibl; TPOU3BOAUTE MOCEB OMOJIOTMYECKOTO
MaTepuaia ¢ LHelblo MOTyYeHHs] HAKOTTUTEIbHON KYJIbTYPbI IS
IpOBE/IEHUS] ONOTEXHOJIOTNYECKOT0 MPoLiecca; MPOU3BOAUTh
IpeIBAPUTENBbHYIO 00pa0OTKY ChIpbs, UCIIOIB3YEMOTO JISI
IIPUTOTOBJICHUS IUTATENbHBIX CPEL; TPOU3BOIUTH IIEPECEB
MHOKYJISTHTA C LIEJIbI0 BbIJIEJICHHS YUCTON KYJIBbTYpHI IITaMMa
MHUKpPOOPTraHU3Ma-IIPOaYyLIEHTa AJIs IPOBEACHUS
OMOTEXHOJIOIMYECKOTO MPOIIECcca; MPOBEPATH OJTHOPOAHOCTh
YUCTOM KyJbTYpBI LITAMMa MUKPOOPraHU3Ma-IPOAYLIEHTA 110
Mophonoruueckum 1 GU3HOIOTHUECKUM MTPU3HAKAM;
MPOU3BOIUTH PabOTHI 10 BOCCTAHOBIICHUIO
TNO(GUIN3UPOBAHHOMN 3TAJOHHOMN KYJIbTYPHI U OJJIEPKUBATH
ee AKHU3HECIIOCOOHOCTh

HIIK-4.3. Bnageer MeTomaMu HOATOTOBKHU
OMOTEXHOJIOIMUYECKOI MOCY bl U 000PYAOBAHUS IS
NpOBe/IeHUS] OMOTEXHOJIOTMYECKOT0 Mpoliecca; OMOIOrHYECKIX
00BEKTOB M MaTepHAJIOB JJIs1 OMOTEXHOJIOTHYECKOT 0 IIpoIecca;
IIPUTOTOBJIEHUS IUTATENbHBIX CPEX )i KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB-IIPOAYLIEHTOB, KIIETOUYHBIX KYJIBTYD
JKUBOTHBIX U PACTEHUH, BUPYCOB 33JJaHHOT'O COCTABa,
BBIICTICHUE U TONJEP/KAHUE YUCTBIX KYJIbTYP




MHKPOOPTraHU3MOB — MPoAYyLeHTOB BAB; oxxuBiIeHUS KyIbTYp
MHUKPOOPTaHU3MOB, POBEICHUS IOCEBOB MUKPOOPTaHU3MOB-
MPOJYLIEHTOB HA TBEPJbIE U KUJKUE MUTATEIbHBIC CPEIIb

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30oBaTe/bHOM MPOrpaMMbl

JlucuuiuinHa OTHOCHUTCS K 4YacTH, (OpMHUPYEMOHl ydYaCTHHKaMu 0O0pa3oBaTeIbHbIX
OoTHolIeHUH, 6s10ka b1 Jlucuurmivuuel (MOyn).

HucuurumHa «Vcrnonb30BaHue TEXHUKM HU3KUX TEMIIEpaTyp B OMOTEXHOJOTHYECKUX
npoleccax» B3auMOCBSA3aHa JIOTHYECKU U COAEPIKATENbHO-METOANYECKH C AUCHUIUINHAMMU:

- «TermomaccooOMeH U THAPOIMHAMUKA B OMOpEaKTopax»;

- «HwuskoreMmnepaTypHble TEXHOJIOIMH B IPOM3BOJACTBE M XPAHEHUHM TEPMOJIAOMIIBHBIX
OroMaTepuanoBy;

- «KcTpeModuIbHBIE POPMBI MUKPOOPTaHU3MOB B OMOTEXHOJIOTHYECKUX ITPOLIECCAX ).

3. CTpykKTrypa u coaepxkaHue JTUCHUILIHHbI
OO611as TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIsIeT 5 3adeTHbIe enuHullsl (180 yacoB).

3.1. Buabl yueOHOl padoThl H TPYA0EMKOCTH

Ne . KouauvecTBO CemecTpsl
Bup yueoHoii padoThl
n/n 4acoB 2 -
1 | AyauTopHble 3aHSATHSA 36 36 -
B Tom uncie:
1.1 | Jlekuuu 18 18 -
1.2 | CemuHapcKue/MpakTHUECKUE 3aHITHS - - -
1.3 | JJaboparopHble 3aHATHS 18 18 -
2 | CamocTosiTe/ibHasI padoTa 36 36 -
3 | Ipome:xkyTouHasi aTTecTanusi -
HK3aMEeH -
Hroro 72 72 -
3.2. TemaTnyeckuii IJIaH M3y4YeHUs TUCIUNINHBI
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AyauTopHasi padoTa EE
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1. | Tema 1. BBeneHnue B UCIIONL30BaHUE 6 2 - - - 4

TEXHUKH HU3KUX TEMIIepaTyp B
OMOTEXHOJOTMYECKHX Mpolieccax

2. | Tema 2. O6macT MpUMEHEHHS TEXHUKA 8 2 2 - 4
HU3KHUX TeMIepaTyp B
OMOTEeXHOJIOTHYECKUX mporieccax. [lemun
U 33/1a41

3. | Tema 3. HuzkoremneparypHbie METObI 10 4 2 - 4
B OMOTEXHOJIOTHH

4. | Tema 4. ®akTOpbl, BIUSIOMINE HA 12 2 4 - 6




BBDKHUBAEMOCTb MUKPOOPIraHU3MOB IIPH
JEHUCTBUM HU3KHUX TEMIIEPATyp

Tema 5. KpuorpanynupoBanue B 8 2 2 - 4
OMOTEXHOJIOTHUECKUX MPOIIeCccax
Tewma 6. KpuokoHleHTpUpOBaHHUE B 10 2 4 - 4
OMOTEXHOJIOTHYECKUX MPOIIeCcCax
Tema 7. CyOnumanmoHHoOe 8 2 2 - 4

00€3BOKHUBAHUE B
OMOTEXHOJOTMYCCKHUX IpoIIeccax

Tema 8. AnmaparypHoe oopmiieHue 10 2 2 - 6
HU3KOTEMIIEPATYPHBIX MPOIIECCOB B
OMOTEXHOJIOTHH

Hroro | 72 18 - 18 - 36

3.3. CoaepxaHue THCHUNIHHDI

Tema 1. BBemeHue B HCHOJb30BaHME TEXHHMKH HH3KHMX TeMIleparyp B
OMOTEeXHOJIOrMYeCKHX Npoueccax

TexHuka HU3KUX TeMIiepatyp B OuotexHonoruu. TepmoctatupoBanue. Kpucramnuzanus,
CyOIIMMUpOBaHKEe, KPUOTPAHYJIMPOBAaHUE, KPHOKOHIICHTPUPOBAHHE.

Tema 2. QOOjsacTm  mnpuMeHeHMs  TeXHMKH  HHM3KMX  TeMleparyp B
OuoTexHos0rn4eckux npoueccax. Heau u 3agaun

HenpepeiBHble XOJI0aMIbHBIE LENH. XPAaHEHUE M TPAHCHOPTUPOBAHHE OMOJOTUYECKU
aKTUBHBIX METEpUAJIOB, LIeJIU U 3a1a4u. [IporpaMMel 3aMopakuBaHusl.

Tema 3. HuzkoremneparypHbie MeTOABI B O0MOTEXHOJIOTHH

OcoOEHHOCTH HH3KOTEMIIEPATypHBIX METOJIOB B PA3JIUYHBIX OHMOTEXHOJIOTHYECKUX
npou3BojcTBax. IIpuMepbl OMOTEXHOJOTMUYECKUX IPOU3BOJICTB, MCIOIB3YIOIUX TEXHUKY
HU3KHUX TECMIICPATYP AJIA MOJTYYCHHA LCJIICBBIX IIPOAYKTOB.

Tema 4. dakropbl, BJIMAKIIME HAa BbIKHMBAEMOCTH MHKPOOPraHWU3MOB MPH
AelicTBUH HU3KUX TeMIIePaTyp

@axTophl, BIMUSIOUIME HAa BBDKMBAEMOCTb MHMKPOOPIaHM3MOB IpU JEUCTBUU HHU3KHUX
Temneparyp. TuUO M MITaMO  MHUKPOOPTaHU3MOB, IUIOTHOCTh TMOMYNALHUH, YCIOBHUS
KyJIbTUBUpPOBaHMUS, a3a M CKOPOCTb pPOCTa, CKOPOCTb OXJaXIEHHUS, COCTaB Cpeibl
3aMOpaKMBaHUA, TApaMETPhl XpaHEHUS, YCIOBUS Pa3MOPAKUBAHUS KIETOYHON CYCIIEH3UU.

Tema 5. KpnorpanympoBanue B 0HOTEXHOJTOTHYECKHUX NpoLeccax

KpuorpanynupoBanue. OOnacTu NpUMEHEHUS B pPa3IUYHBIX OHOTEXHOJIOTUYECKUX
NPOM3BOJICTBAX, 3aJaud, IOJYYEHUE IEJIEBbIX MPOAYKTOB. ArmmapaTrypHoe OQOopMIICHHE.
IIpumeps! TPOU3BOJCTB.

Tema 6. KpnokoHeHTpHpOBaHHe B OMOTEXHOJIOTHYECKHUX Mpoleccax
KpunokoHneHTpupoBanue B OMOTEXHOJOTMUYECKUX MPOMU3BOJCTBAX, 33JauH, MOJyYCHHE
LIEJIEBBIX MMPOIYKTOB. AmmnaparypHoe odopmienue. [Ipumeps! npon3BOACTB.

Tema 7. CybinmannoHHoe 00e3B0KHBAHNE B OMOTEXHOJIOTMYECKHUX MpoLeccax
CybOnumanmoHHoe 00€3BOKMBaHHWE B OMOTEXHOJIOTHMYECKHX IPOM3BOJCTBAX, 3a1ayH,
MOJTyYEHUE IeJICBBIX MPOAYKTOB. AnmmaparypHoe odopmicHue. [IpaMepsl MPOU3BOJICTB.




Tema 8. AnmaparypHoe odopmieHHe HH3KOTEMIEPATYPHBIX IPOLECCOB B
OMOTEeXHOJI0T MU

AnmapatypHoe o(opMIIEHHE HHU3KOTEMIIEPAaTypPHBIX IPOLECCOB B OHOTEXHOJOTHH.
XOJIOAWJIBHBIE ~ MAIllMHBIL, IapaMeTpbl, XapaKTEpUCTUKH, HazHadeHWe. KOHLEHTpaTopsl.
Kpucrannusaropst.

3.4. TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA
3.4.1. CemuHapcKHe 3aHATUS

Tema 2. O0nacTu MPUMEHEHUS TEXHUKH HU3KUX TEMIEpaTyp B OMOTEXHOIOTHIECKUX
nporeccax. Llenu u 3agaun

Tema 3. HuskotemnepaTypHble METO/Ibl B OMOTEXHOJIOTUU

Tema 4. dakTopsl, BAUSIONIME Ha BBIKUBAEMOCTh MUKPOOPIaHU3MOB IPH IS CTBUN
HU3KHUX TeMIepaTyp

Tema 5. KpuorpanynupoBaHue B OMOTEXHOJOTMUECKUX Ipolieccax

Tema 6. KprokoHIIeHTpupOBaHUE B OMOTEXHOJIOTHYECKUX MPOLIECCaX

Tema 7. CyOnumanmoHHoe 00€3BOKMBAaHUE B OMOTEXHOJOTMUECKUX IIpolieccax

Tema 8. AnmaparypHoe oopmiieHre HU3KOTEMITEPaTyPHBIX MPOIIECCOB B
OMOTEXHOJIOTUU

3.4.2. JlabopaTopHbIe 3aHATHS

Tema 1. 3yuenue napameTpoB KpUOTPAHYJIUPOBAHMS U OLICHKA KPUOPE3UCTEHTHOCTH
TEPMOJIAOUIIHLHBIX OMOIOTHYECKHX 00BEKTOB MPOMBIIIUIEHHBIX IITAMMOB IMPOKAPHOT (6 4acoB).

Tewma 2. 3yuenune napamMeTpoB KpUOTPAHYJINPOBAHMS U OLICHKA KPUOPE3UCTEHTHOCTH
TEepMOJIaOUIbHBIX OMOJOTMYECKUX 0OBEKTOB MPOMBIIIJIEHHBIX IITAMMOB JIPOYKKEBBIX U
MUIEIHATBHBIX TPHOOB (6 4acoB).

Tema 3. [TogOop mapamMeTpoB NPOrpaMMHOIO yIPaBIEHUS MPoIieccoM (pazoBOro
Hepexo/a Co CMEHOM arperaTHoro COCTOSIHUS IOCPECTBOM KPHUOTPAHYIMPOBAaHHSI OMOMAcCChI
TEPMOIaOUIbHBIX OMOJIOTHYECKUX OOBEKTOB MMPOMBIIIJIEHHBIX IITAMMOB MPOKapUOT (6 4acos).

Tema 4. ITogOop mapameTpoB MPOrpaMMHOIO YIPaBJIeHUs polrieccoM (Ha3oBOro
Nepexo/ia CoO CMEHOM arperaTHOro COCTOSIHUS OCPEICTBOM KPUOTPaHyJIUPOBaHUs OMOMAaCCHI
TEPMOJIAOUIIBHBIX OMOJIOTHYECKUX 00BbEKTOB MPOMBIIUIEHHBIX IITAMMOB 3yKapuoT (6 4acos)..

Tema 5. 3yueHue cpaBHUTENbHBIX XapaKTEPUCTHK (GOPMBI U BUJAa KOHTEWHEpa U
reOMEeTPUYECKUX MapaMeTpOB Ha KPHOPE3UCTEHTHOCTD Pa3InYHbIX TEPMOJIaOUIBbHBIX
HPOMBIIICHHBIX ITAMMOB MIPOKAPHOT (4 yaca).

Tema 6. MI3yueHne cCpaBHUTENBHBIX XapaKTEPUCTHK (POPMBI U BUAA KOHTEHHepa U
FeOMETPUUECKUX MapaMeTpOB Ha KPHOPE3UCTEHTHOCTh PA3JINYHBIX TEPMOIAOUIBHBIX
NPOMBIIICHHBIX IITAMMOB 3YKapHoT (4 daca).

Tema 7. CoueTaHne mpoLECcCOB 3aMOPAXKUBAHUA-PA3MOPAKUBAHUS HA
KHU3HECTIOCOOHOCTh U OMOJIOTHYECKYIO aKTUBHOCTH IPOMBIIIJICHHBIX IITAMMOB-IIPOAYIICHTOB
OHMOJIOTHYECKH aKTUBHBIX cOelMHEeHuH (4 yaca).

4. Y4yeOHO-MeTOAUYEeCKOe U HHPOPMALIMOHHOE O0ecneveHune

4.1.  OcHoBHas JuTEpaTypa

1. CemenoB I'.B., KpacuoB N.C. CybnuManrioHHasi CyIiKka MUIIEBBIX MPOAYKTOB. — M:
HeJIu mmroc, 2018r. — 293 c.

2. ®umun H.B., benykos C.B. Ilpomeccsl u ammapaThl )UIKOCTHBIX CHUCTEM: YueOHOE
nocobue/Coun, OO0 «Ctepx», 2012. — 468 c.



3. CemenoB I'.B. Bakyymnas cy6numaronHas cymka. — M: JleJIu mumioc, 2013r. — 264 c.

4.2. JlomoJHUTebHAs JUTepaTypa

1. AwmetructoB E.B. OcHoBBI Teopum TeruiooOMeHa: YueOHoe mocobue. — M.:
HznarensctBo MOU, 2000. — 247 c.

2. Vewkun NM.II. YcraHOBKM, MallMHBI M anmaparbl KPUOTE€HHOM TEeXHUKH. M.:
[TuieBas mpOMBIIIEHHOCTS, 4.2, 1982, 296 ¢

3. AwmeructoB E.B., Kimmenko B.B., IlaBnoB HO.M. Kumnenue KpuoreHHbIx
s)kunkocted. M: Dueproaromusnar, 1995. — 400 c.

4. CrpaBo4HHMK 10 (PHU3UKO-TEXHHYECKUM oOcHOBaM Kpuorenukw/ Ilox. Pen.
MankoBa ML.II. — 2-e u3n. — M.: Dueprus, 1975. — 432 c.

S. O®unun H.B KpuoreHHble TEXHOIOTMY B PELICHUN aKTyallbHBIX 3a]1a4 TEXHUKU U
npobusiem skonoruu. — M.:MI'YUD, 2006. — 130 c.

6. Bbynpuk B.B. ®usnueckure 0CHOBbI KpHOMETOAOB B MEIULIMHE. YUeOHOEe ITocoOHe.

—M.: MBTVY um. H.O. baymana, 2007. — 136 c.

7. Apxapo A.M., ®unun H.B., Hlypransckuii 2.®. u np. KpuoreHHsie cuctemsl.
Towm 2. OcHOBBI IPOEKTUPOBAHUS ANNApaTOB, YCTAHOBOK U cucteM. M: Mammnoctpoenue 1999
- 720 c.

8. I'enepaior  M.b. Mexanuka TBEpABIX MHUCIEPCHBIX CpeJ B  Ipoleccax

XUMHUYECKON TeXHOJoruu: Yuel. mocobue s By3oB. — Kamyra: M3natensctBo H. boukapeBoit,
2002. - 592 c.

9. Awmeructos E.B., bnaxxenkos B.B., 'oponos A.K. u n1p. MoHonucneprupoBanue
BEILECTBA: IPUHLIMIIBI U IpuMeHeHue. — M.: DHeproaromusaat, 1991. — 336 c.
10.  AwmeructoB E.B., ImutpueB A.C. MoHOOUCIIEPCHBIE CUCTEMBI U TEXHOJOTHH. —

M.: U3natensctBo MOU, 2002. — 392 c.

4.3. JluneH3MOHHOE U CBOOOJHO pacnpocTpaHsieMoe NporpaMMHoe odecrieyeHue
1. ITporpammsr makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpemeHHble mnpodeccHOHAIbHBIE 0a3bl JaHHBIX M HHGOPMalUOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. www.elibrary.ru — naydnast snekTpoHHast OHOIHOTEKA,;

2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCTTIATEHT;

3. https://lib.mospolytech.ru/ - ydeOGHO-MeTOnMYECKHE MaTepuaibl B AJIEKTPOHHOM
BUJIC.

5. MarepuajibHO-TeXHU4YeCKOe o0ecreyeHue

Aynuropus IS JEKUUOHHBIX M CEeMMHAPCKUX 3aHATUN Kadeapbl «TexHHKa HU3KHX
temneparyp» um. ILJI. Kanuer As2214. (115280, r. MockBa, yia. ABTo3aBojckas, a. 16 ctp. 1
(xopmyc 2)).

IIpu kadenpe «Texnuka Hu3kux Temneparyp» wuM. ILJI. Kanumsr paGotaer
KOHCYJIbTAIIMOHHO-BBIYUCIUTENbHBIN Kitace AB2209 (115280, r. Mocksa, yi. ABT03aBojICKasl, .
16 ctp. 1 (kopmyc 2)) Ans CaMOCTOSITENILHON pa0OThI, OCHAIICHHBIH KOMIBIOTEpAMHU C
COOTBETCTBYIOIIIUM PacuyeTHBIM U TpaduyeCcKUM MPOrpaMMHBIM 00ECIIEUEHHUEM.

JlaGoparopus 171 mpakTUdeckux 3aHatuil kadenper «Xumbuorex» AB5203 (115280, r.
Mocksa, yi1. ABTO3aBojaCKas, A. 16 ctp. 1 (kopmyc 5)).

IIpu kadenpe «Texuumka Hu3kux Ttemneparyp» wuM. ILJI. Kanuusr pabotaer
KOHCYJIbTAIIMOHHO-BBIYMCIIMTENbHBIA  Kiacc  AB2209 i caMOCTOSITENbHOM — paboThI,



OCHAIIIEHHBIA KOMIBIOTEPAMU C COOTBETCTBYIOIIUM PACUYETHBIM U TPaAUIECKUM MPOTPAMMHBIM
obecrnieyeHrEM

Peanmzamust 0Opa3zoBaTeNbHON TpPOrpaMMbl  O0OECIIEUUBACTCS  JOCTYIOM  KaKIOTO
CTyJIeHTa K HH(OpPMAalMOHHBIM pecypcaMm — OHOIMOTEYHOMY (OHIY M CETEeBBIM pecypcam
NurtepHer.

6. MeTozmqecKne PEKOMEHIAITUNA

6.1. Meroauyeckne peKOMEHIANMH sl TMpenojgaBaTeisi MO OPraHU3aALMNU
o0yueHus

Metoauka mpernoiaBaHus JUCIUIUTHHBI «VICIIob30BaHIe TEXHUKU HU3KUX TEMIIEpaTyp B
OMOTEXHOJOTMYECKUX IPOLIECCax» U PeaNn3aisi KOMIETEHTHOCTHOTO MTOX0/1a B U3JIOKECHUH U
BOCIIPHATHM ~ MaTepHaja IpeIyCMaTpPUBAaeT HCIIOJIB30BAaHUE CIEAYIOIUX AKTUBHBIX U
MHTEPAKTUBHBIX (OPM TPOBEIEHHS TPYNIOBBIX, MHAWBUAYAIbHBIX, ayAUTOPHBIX 3aHITUI B
COYETaHUM C BHEAYTUTOPHOH pabOTOH C 1eTIbi0 (POPMHUPOBAHUS U PAa3BUTHUS MPO(PECCHOHATBHBIX
HaBBIKOB O0YYaIOLIMXCS:

— paboTa Ha ceMHHapax MO MOJYYCHHUIO 3HaHW B oOnactu «lcmonbp3oBaHWE TEXHUKU
HHU3KHUX TEMIEpaTyp B OMOTEXHOJIOTHYECKHX MTPOIIECCaxy.

OCHOBHBIM TpeOOBaHMEM K TPEMOJABAHUIO JUCHUILTUHBI SIBIISICTCS TBOPYECKHH,
poOJIEMHO-TNAJIOTOBBIN MOJIX0/1, TIO3BOJISIOIINI TTOBBICUTH HHTEPEC CTYJCHTOB K COJIEPKAHUIO
yueOHOro Marepuaia.

OcHoBHast popMa U3y4EeHHUS U 3aKPEIUICHUS 3HAHUI 110 3TON AUCIMIUIMHE — JIEKIIMOHHAS,
mabopaTtopHas M HpakTHueckas. lIpermogaBarens OMDKEH —IOCIENOBAaTEIbHO —BBIUUTAThH
CTYAEHTaM DSl JIEKIHUI, B XOJe KOTOPBIX CJIEIyeT COCPelIOTOYHUTh BHHMAHHE Ha KIIIOYEBBIX
MOMEHTAaX KOHKPETHOTO TEOPETHYECKOr0 MaTepuaia, a TaKKe OpraHM30BaTh IPOBEICHHE
NPAaKTUYECKUX 3aHATHH TakuM o0Opa3oM, 4YTOObl AaKTMBHM3HPOBATH MBIIUIEHUE CTY/AEHTOB,
CTHUMYJIUPOBATh CAMOCTOSATENBHOE W3BJICUCHHE UMH HEOOXO0AUMOW MHPOPMAITUH U3 PA3TUIHBIX
UCTOYHUKOB, CpPaBHUTEIbHBI aHalIM3 METOJOB peIIeHUI, COMOCTAaBICHHE MOJYyYEHHbIX
pe3yabTaToB, (OPMYIHMPOBKY W apryMEHTAIIMIO COOCTBEHHBIX B3IIISAJOB Ha MHOTHE CIIOPHBIC
npoOIeMBI.

OcHOBY yueOHBIX 3aHATHH MO TUCUUIUIMHE COCTaBJISIOT JIEKIMH. B mpouecce o0yueHus
CTYACHTOB  MCIIOJIB3YIOTCSI ~ pa3iMuHble BHUJBl  Y4EOHBIX 3aHATUH  (ayIUTOPHBIX U
BHEAYJMTOPHBIX): JIEKIIUU, CEMUHAPCKHE 3aHATHS, JJaOOpaToOpHbIe pabOThI, KOHCYIbTAUU U T.JI.
Ha nepBoMm 3aHSATHM 1O JAaHHOW Y4eOHOH AMCUUIUIMHE HEOOXOIMMO O3HAKOMHTBH CTYJEHTOB C
MOPSIIKOM €€ M3Y4YeHHs, PAcCKpbITh MECTO H pPOJIb AWCHUIUIMHBI B CHCTEME HayK, ee
NPaKTUYEeCKOe 3HaUCHHE, IOBECTH JI0 CTYJICHTOB TpeOOBaHUs KadeIpbl, OTBETUTh Ha BOIPOCHI.

B x071€ TeKIIMOHHOTO 3aHATHSI TPETIo/IaBaTellb JOJDKEH Ha3BaTh TEMY, Y4eOHBIE BOIIPOCHI,
O3HAKOMUTh CTYJIEHTOB C MEPEYHEM OCHOBHOM U JIOMOJHUTEIBHOW JHUTEpaTypbl MO TeMe
3aHATHSL.

Bo BcrynurenbHOR uacTH JeknMM OOOCHOBaTb MECTO M POJb H3Yy4aeMOW TEeMBbl B
y4eOHOI TUCIHITIIMHE, PACKPHITh €€ MPaKTHIecKoe 3HaueHne. Eciy ynTaeTcs He nepBast JISKIIHs,
TO HEOOXOIMMO YyBSA3aTh €€ TeMY C MpEeIbIAyIlel, He Hapylias JOTMKH H3J0XKEeHUs Yy4eOHOro
marepuaia. JISKIHio cienyeT HaunHaTh, TOJIBKO YETKO 0003HAYUB €€ XapaKTep, TEMY H KPYyT TeX
BOIIPOCOB, KOTOPBIE B €€ X011€ OyIyT pacCMOTPEHBI.

B OCHOBHOW dYacTH JIEKIIMM CIIEAYET PACKPBITh COJCpKaHHE YYEOHBIX BOIPOCOB,
aKIEHTUPOBAaTh BHUMAaHHWE CTYIACHTOB HAa OCHOBHBIX KaTEropusx, SBICHHSIX W Mpolieccax,
0COOEHHOCTSIX MX MPOTEKaHUs. PacKphIBaTh CYIIHOCTh M COJICPKaHUE PA3IMUHBIX TOYCK 3PCHUS
U HayyHBIX IIOJXOJOB K OOBSACHEHHIO TeX WJIM HHBIX sBIeHUIl u mpoueccoB. Crienyer
apryMEHTHPOBAaHO 00O0CHOBATh COOCTBEHHYIO MO3HIUIO 110 CIIOPHBIM TEOPETHYECKUM BOIIPOCAM.
[TpuBoauTE TpuMepHl. 3agaBaTh MO XOJY H3JIOKEHHS JEKIIMOHHOIO MarepHuaja BOIpPOCH U
JlaBaTh HAa HHUX OTBET. OTO CIIOCOOCTBYET aKTHUBH3AIUU MBICIUTEIBHON JESTEIHbHOCTH



CTYJICHTOB, TOBBIIICHUIO MX BHUMaHUS W MHTEpeca K Marepuany JEKIHH, €€ COJCPKAHUIO.
[IpenogaBatens 10KEH PYKOBOAUTH PabOTON CTYIEHTOB IO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO
MaTepuana, MOJYepKUBATh HEOOXOAMMOCTh OTPAKCHHUS B KOHCIEKTAaX OCHOBHBIX MOJIOKECHUMN
M3y4aeMoil TeMbl, 0c000 BBIJEIISAS KAaTETOPUIHBIN anmnapar.

B 3akmrounTensHON YacTH JIGKIIMH HEOOXOAMMO C(HOPMYIHPOBATH OOIIME BBIBOABI IO
TEeMe, PaCKpBIBAIOIINE COJEp)KAaHNE BCEX BOIPOCOB, MOCTABIECHHBIX B JIEKUUU. OOBSIBUTH IUIaH
OUYEPETHOTO CEMUHAPCKOr0 WM JIA0OpaTOPHOIO 3aHATHUS, JaThb KpPaTKUE PEKOMEHJALUU I10
MOJFOTOBKE CTYJEHTOB K CEMHUHapy WU J1abopaTopHOil pabote. OnpenenuTb MECTO U BpeMs
KOHCYJIbTAIIMH CTYJIEHTaM, MOKEIaBIINM BBICTYITUTh HA CEMUHApE C JOKJIaTaMu U pedepaTtamu
10 aKTyaJIbHBIM BOIIPOCAM 00CYK/1aeMOU TEMBI.

Ilenp mpakTUYECKUX ¥ JTA0OPATOPHBIX 3aHSATHUH — OOECIEYUTh KOHTPOJIb YCBOCHHS
yueOHOro Marepuala CTyACHTaMHU, pPacUIMpEeHUEe W YIriIyOJieHue 3HAHUi, MOJyYeHHbIX UMHU Ha
JICKIHSIX M B XOJI€ CAMOCTOSATENBHOM paboTHI.

[ToBpimenne 3¢G(GHEKTUBHOCTH MPAKTUYECKUX 3aHATUH JIOCTUTaeTcsl MOCPEACTBOM
CO3/1aHUSI TBOPUYECKON 0OCTaHOBKH, Pacloararouieil CTyZIEeHTOB K BbICKa3bIBAHUIO COOCTBEHHBIX
B3TJISI0B U CYXKICHHM 10 00CyKJaeMbIM BOIIPOCAM, JKEJIaHHIO Y CTYJIEHTOB MOPadoTaTh y TOCKU
P PEILICHUH 3a/1a4.

[Tocrme kaxxaoro JEKIUMOHHOTO, JabOpaTOpPHOTO W MPAKTUYECKOTO 3aHATUS ClielaTh
COOTBETCTBYIONIYIO 3aIKCh B )KypPHAJIaX y4deTa MOCEIIAeMOCTH 3aHATUN CTY/IEHTaMU, BBISICHUTD Y
CTapOCT y4eOHBIX TPYII IPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHUSAX. [[poBOINTE rpynmoBbie
Y MHJUBUIyaJIbHbIE KOHCYJIBTAIIUU CTYJEHTOB MO BOMPOCaM, BOZHUKAIOIIUM Y CTYJIEHTOB B X0JI€
UX TOATOTOBKM K TEKyIled M MPOMEKYTOYHOM aTrTecTaluu Mo Y4eOHOH IUCIUILIMHE,
PEKOMEHI0BaTh B MIOMOIIb YYEOHBIC U IPYTUE MAaTEPHAIIbI, a TAKKE CIPABOYHYIO JIUTEPATYPY.

6.1. Meroauueckue yKa3aHusi JAJIs1 00y4aIOMIUXCSI IO OCBOEHHIO TMCIUTITHHBI

CaMmocrosiTenbHast paboTa SBISETCS OJHUM M3 BHUJIOB IMOJIy4€HHS 0Opa3oBaHUs
00y4aroImyUMUCs U HalpaBlieHa Ha:

° HN3YUCHUEC TCOPECTUUCCKOTO marepuajia, IOAT0OTOBKA K JICKIIMOHHBbIM,
J'Ia60paTOpHLIM, CCMHUHApPCKUM (HpaKTI/I‘{eCKI/IM) 3aHATHUAM,

® nmoAroToBKka K TECTHPOBAHUIO C HCIOJIb30BAHUCM 06H1€06pa30BaTeJ'II)HOFO
rnopraja.

CamocrosiTenpHasi paboTa CTYy/IEHTOB MPEJCTaBIsEeT COO0M BaKHEMIIee 3BEHO Y4EOHOTO
nporecca, 0e3 NpPaBUIBHOM OpraHM3alMUd KOTOPOro OOydarouiuiics He MOXeT ObITh
BBICOKOKBAJTU(YUITUPOBAHHBIM BBIITYCKHUKOM.

CryneHT JOKEH IOMHUTD, YTO HAYMHATh CAMOCTOSTEIbHBIE 3aHATHS CIENYET C IIEPBOTO
CeMecTpa U MPOBOJAUTH UX PEryasipHO. O4YeHb BaXKHO NMPUIOKUTH MAKCUMyM YCUJIMM, BOJH,
4TOOBI 3aCTaBUTH ce0st paboTaTh C MOJHOW HArpy3Koi ¢ MepBOTO JTHS.

Kaxxapiit cTyieHT JOHKEeH caM MJIaHUPOBATh CBOKO CaMOCTOSITENIbHYIO PaboTy, HCXOS U3
CBOMX BO3MOXKHOCTEH M MPHOPUTETOB. DTO CTHUMYJIHUPYET BBHINOJIHEHUE paboThI, co3aaeT Ooee
CIOKOWMHYIO 0OCTaHOBKY, YTO B UTOT€ IMOJOXKHUTEIHLHO CKa3bIBAETCSI HA YCBOCHUU MaTepuaa.

BaxHo nosiHee yuecTb 00CTOSATENBCTBA CBOCH pabOThI, YSICHUTB, YTO SIBJISETCS TJIAaBHBIM
Ha JIaHHOM 3Talle, KaKylo M0CJIeJ0BaTeIbHOCTh PaOb0Thl BHIOPATh, UTOOBI BBIMIOJIHUTD €€ JIy4Ile U
C HaMMEHBILIMMHU 3aTpaTaMu BPEMEHH U SHEPTUH.

JI1st TI0I0TBOPHOM pabOThl HEMAJIOBAXKHOE 3HAYCHHE UMEET 0OCTaHOBKA, OpraHU3aIlus
pabouero mecta. Hy>kHO 100UTBCSI, 4TOOBI MECTO pabOTHI IO BO3MOXKHOCTU OBIJIO IMOCTOSTHHBIM.
PabGora Ha mpuBBIUHOM MecTe JeiaeT ee Oosiee IUIOAOTBOPHOM. [IponyKTHBHOCTH pPabOTHI
3aBHCHUT OT MPABMWIIBHOTO YepeOBaHMs Tpyda U OT/AbIXa. [loaToMy Kax/ble Yyac WM JBa CIEAyeT
nenate nepepblB Ha 10-15 muHyT. BBIXOAHBIE NHH JIydlle IOCBATHTH AKTHBHOMY OTHBIXY,
3aHATHSIM CIIOPTOM, MPOTYJIKAMU Ha CBEXKEM BO3AyX€ U T.J. Jlake NepeKiItoueHne ¢ 0JJHOro BU1a
YMCTBEHHON pabOThl HA IPYTOM MOKET CIYKHUTh aKTUBHBIM OTIBIXOM.



CTyneHT [OMKEH IOMHHUTbH, YTO B Ipolecce OOYy4eHHUs BaXHEUIIYI0 pPOJIb WIpaeT
caMocTosTeNbHass pabora ¢ kHMrod. Hayumthcsi paboTarh ¢ KHUTOW — BaKHEWIas 3aava
cryaenta. be3 aToro HaBbeika OyZeT 4pe3BbIUANHO TPYAHO M3ydaTh NMPOTPAMMHBINA MaTepuani, u
MHOTO BpeMeHHU OyJeT MOTpaueHo HepalMOHAIbHO. PaboTa ¢ KHUTOM CKIIaJbIBaCTCA U3 YMEHHS
noa00paTh HeOOXOAMMbIe KHUTH, pa3o0parbcsi B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh IJIABHOE,
YCBOHUTH M IPUMEHUTH Ha MIPAKTHUKE.

7. MOH] OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI H OLIEHMBAHMSI Pe3yJbTATOB 00yUYeHUsA

ChopMHPOBAHHOCTh  KOMIECTEHIMHA TPH H3YYCHHH JUCHHIUIMHBI  ONPEIEISIETCS
IIOCPEJCTBOM OIIEHKH COOTBETCTBHSI OTBETOB W/WJIM BBITOJHEHHS 3aJaHuil 3asBJICHHBIM
UHIMKATOpaM B paMKax MEpPONPHITHI TEKYIIEro KOHTPOJISA M MPOMEKYTOUHOM ATTECTAIlUH
(3auera).

7.2. lkajga u KpUTEepPUH OLIEHUBAHUS Pe3yJbTATOB 00y4eHUsI

dopma TPOMEKYTOUHOU ATTECTALUN: IK3AMEH.

[Ipomexyrounas arrectanus oOydarommxcs B ¢GopMe »5K3aMeHa MPOBOJIUTCS IIO
pe3yJibTaTaM BBIMOJTHCHHSI BCEX BHUIOB YUCOHOUH padOThI, MPEIYCMOTPEHHBIX YICOHBIM TUIAHOM
0 JaHHOW JUCHUIUIMHE, TPU 3STOM YUYHUTBIBAKOTCA PE3YNbTaThl TEKYUIETO KOHTPOJIA
yCIIeBaeMOCTH B TeueHue cemectpa. OIneHka CTENeHu JAOCTHIXKEHUS OOyJaronuMucs
IUTAHUPYEMBIX Pe3yIbTaTOB OOyUYEHUS MO TUCIUILIMHE MPOBOIUTCS MpernofaBaTesieM, BeIyIluM
3aHATHS 1O JMCUMIUIMHE METOJIOM OJKCIEpPTHOM ouneHku. Ilo wmroram mnpoMexyTouyHOH
aTTecTalu o JUCITUTIIINHE BBLICTaBJISCTCS OlICHKAa «OTJIAYHO, «XOPOLLIOY,
«yJIOBJIETBOPUTEIBHO» WIIH «HEYJIOBJIECTBOPUTEIIHHO.

HIxana oyenusanusn Onucanue

BoinonHeHs! Bce BuAbl yueOHOM paboThl, IPEeTyCMOTPEHHbIE YUEOHBIM
m1aHoM. CTyZIeHT JEMOHCTPUpPYET COOTBETCTBHUE 3HAHWUMN, YMEHHH,
HaBBIKOB TMPHUBEJICHHBIM B TaOJIuIaXx T[oOKa3aTejeil, omepupyer
NpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBbIKAMHU, IPUMEHSET UX B
CUTyallusiX TOBBIUIEHHOM cJoXKHOCTU. [lpm »3TOoM Morytr ObITH
JONYLIeHbl HE3HAYUTEbHbIE OMIMOKM, HETOYHOCTH, 3aTPYAHEHUS NpU
AQHAJIMUTUYECKUX ONepalusix, NMepeHoce 3HAaHWNW M YMEHUN Ha HOBBHIE,
HECTaH/IapTHBIE CUTYaIUH.

Omauuno

BrinonHeHsl Bce BUIbI yU€OHOH pabOThI, MPEIyCMOTPEHHbIE YUeOHBIM
wranoM.  CTymeHT  JAEMOHCTpPHPYET  HEMOJHOE,  NPaBHIBHOE
Xopowio COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB MPHUBEICHHBIM B TaOIUIaxX
nmokaszaTeneif, mbo ecliM TpU OTOM ObUM  JOMyHmieHbl 2-3
HECYIIECTBEHHBIE OITUOKHU.

BrinonHeHsl Bce BUIbI yU€OHOH pabOThI, MPEIyCMOTPEHHbIE YUeOHBIM
m1aHoM. CTyIeHT JAeMOHCTPUPYET COOTBETCTBHE 3HAHUN, B KOTOPOM
OCBEIlIeHA OCHOBHAs, HanOoJiee BaXKHAsl YacTh MaTepHaja, HO MPH 3TOM
JIONyIIeHa OJIHA 3HAYUTEIbHAsI OIIMOKA UM HETOYHOCTb.

Yooenemsopumenvro




Heyoosnemsopumenvro

He BemomHen oauH wuiaum  Oosiee  BUAOB  yuyeOHOM  paboTHhl,
IPEIYCMOTPEHHBIX y4eOHbIM IuTaHOM. CTyIeHT JEeMOHCTPHpYET
HEIIOJIHOE€ COOTBETCTBUE 3HAHMM, YMEHUMN, HAaBBIKOB IIPUBEICHHBIM B
TaOIMIIAX  IOKa3aTened, JOMYyCKAaIOTCS  3HAYMTEIbHbIC  OLIMOKH,
IIPOSABIIAETCS OTCYTCTBME 3HAHWUH, YMEHMM, HAaBBIKOB 10 psly
[IOKAa3aTeJIe, CTYJCHT MCIBITHIBACT 3HAUYMUTEIbHBIC 3aTPYAHCHUS IIPU
onepuposanuu 3HAHUAMU U YMEHUAMU NPU UX nepeHoce Ha Hoeble
cumyayuu.

7.3. OueHoYHBbIE CpPeACTBA

3ananus B OTKpPbITO (popme
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TexHuKa HU3KUX TeMIIepaTyp B OMOTEXHOJIOTHH.

TepmocratupoBanue.  Kpucraiumsanusi,  cyOIMMHUpOBaHUE,  KpUOTPaHYJIMPOBAHUE,
KPHUOKOHLIEHTPUPOBAHHUE.
HerepI)IBHI)Ie XOJIOAUJIBHBIC LICIIN.
XpaHeHHe U TPAHCIIOPTUPOBAHNE OMOJIOTrMUYECKH aKTUBHBIX MATEPHAJIOB, LIEJIU U 3a/1a4H.
[TporpamMMbl 3aMOpaXHBaHUs OHMOIOTHIECKUX OOBEKTOB.

OCOOEHHOCTH  HU3KOTEMIIEPATYpHBIX METOJOB B  PAa3IMYHBIX OHOTEXHOJIOIMYECKHX
IIPOU3BOJICTBAX.

brorexHonornueckue NpoOU3BOACTBA, MCIOJIB3YIOIIME TEXHUKY HHM3KHUX TEMIEparyp AJs
MIOJIYYEHUS LEIEBBIX IPOTYKTOB.

@DakTOphl, BIMAKOLIME HAa BBDKUBAEMOCTb MHUKPOOPraHU3MOB IIPU JCUCTBUU HHU3KHUX
TEMIIEPATYDP.

Oco0OeHHOCTH YYyBCTBUTEIBHOCTH PpA3IMYHBIX BHUJIOB MHMKPOOPraHM3MOB Ha TIPOIECC
3aMOpaXUBaHUs.

Bmusgane nmoTtHOCTH InmomyJjiiquu  Ha CKOPOCTh  OXJIAXKACHHA OMoMacChl  KJIETOK
IIPOIYLICHTOB IIPOU3BOJICTBA

Bnusiaue ycnoBuil KynbTUBUpPOBaHMs, (a3 pocTa MPOIYLEHTOB Ha CKOPOCTh OXJIaKICHHUS
O6romacchl KJIETOK TPOAYLIEHTOB MPOU3BO/ICTBA.

Binugaue cocraBa cpelnbl  3aMOpakKMBaHUsA Ha [IApaMETpbl  XpaHEHUs, YCIOBHUsA
pa3sMOpaKMBAaHUS KIIETOYHOW CYCITEH3UH.

KpuorpanynupoBanue. OO6nacTd NOpPUMEHEHHS B Pa3IMUHBIX OMOTEXHOJIOTMYECKUX
IIPOU3BOJCTBAX, 3aJa4H1, IOJYYEHHE [IEJIEBBIX IIPOIYKTOB.

AnmnapaTtypHoe ogopMmIiIeHUE IIPOM3BOJACTBEHHOIO IIpoLecca C  HUCIOJIb30BaHUEM
KPUOTPaHYJIMPOBAHUSA.

CyOnumMarimonHoe 00€3BOKMBaHHE B OMOTEXHOJOTHMYECKUX IPOU3BOJACTBAX, 3aJaud JJis
MIOJIy4EHUS LEIEBBIX TPOIYKTOB.

AmnmnapaTtypHoe opopmiieHHE CyOIMMallMOHHBIX MpoLeccoB. [Ipumepsl IpOU3BOICTB.
XO0noauIbHbIE MAallWHBL, MapaMeTpbl, XapaKTEpPUCTHKH, Ha3HadeHHe. KOHIEHTpaTophI.
Kpucrannmzaropst.
HuskoremmepaTypHble TEXHOJIOTHM KakK HWHCTPYMEHT (OpMUpOBaHUS  CTPYKTYPHO-
(YHKLIMOHAJIBHBIX CBOWCTB LIEJIEBBIX TPOAYKTOB.

]_ICJII/I HCITIOJIBb30BaHUA CY6HI/IMaLII/IOHHOFO O6€3BO)KI/IBaHI/ISI B HpOMBIHlHGHHOﬁ
onorexHosoruun?




20. Llenu ucronp30BaHMs ra3u(pHUKaTOpa KPHOT€HHBIX KUAKOCTEH?

21. JlaiiTe XapakTEPUCTHKY KPHOTEHHBIX JKHAKOCTEH. TOKCHYHOCTh KPUOTCHHBIX >KHUIIKOCTEH,
OTPaHUYEHUSI HCIOJb30BAHUS KPUOTEHHBIX JKUAKOCTEH B KauyecTBE  XJIaJoareHTa Mu3-3a
TOKCHUYHOCTH?

22. VYKaXuTe anmaparypy XpaHeHUs] IITaMMOB MUKPOOPTaHU3MOB IIPH MCIIOIb30BaHUN HU3KHUX
Temneparyp?

23. TlonsTHE CKOPOCTH OXJIAXICHHS U (Pa3oBbIil mepexoa. Mcrnonp30BaHue KpHOMPOTEKTOPOB B
Ka4yecTBE 3alUTHBIX CPEACTB?

24. 3HavyeHUE TEOMETPHUYECKOH (OPMBI HMCXOJHOTO MPOAYKTa Ui OOECIEYEeHUs BBICOKOH
JUHEWHON CKOPOCTH OXJIAKIECHUS IIPU OJMHAKOBBIX pazMepax?

25. Hcnonb30BaHUE JKUKOTO a30Ta KaK XJIaJOreHa: HeoOXOAMMBIE MapaMeTpbl KOHTPOIS MpU
UCIIOJIb30BaHUM.

TecToBbIE BONMPOCHI MO TUCIHHUIIJINHE

Bonpoc 1. ['1e ucnonp3yercsi TEXHUKA HU3KUX TEMIEPATYP B OMOTEXHOJIOTUH?
A. KoHlLleHTprpOBaHuE NpoayKTa
b. Belgenenue 1eneBoro npoaykra
B. KoncepBanun
I'. [Ipu bepmeHTaIHH

Bonpoc 2. Yto najno uMnyinbc B IPUMEHEHUH HU3KUX TEMIIepaTyp B OMOTEXHOIOTUU?
A. Ilony4yenue )KUAKOro azora
b. Tlomy4yeHue *KuUIKOTO renus
B. Ilonydenue )kuakoro Bogopoaa

Bonpoc 3. I'te nporcxoauT XpaHeHHEe IMTaMOB MUKPOOPTaHU3MOB TIPH HCITOJIb30BaHUN
HU3KHUX Temneparyp?
A. B kpuoGankax
b. B cnenmanbHbIx 1a60paTopHsix
B. B BakyyMHBIX XpaHWIHILAX

Bonpoc 4. C kxakoil 1enpl0 UCIIONIb3YeTCs KPUOKOHLIEHTPUPOBAHUE B MPOMBIIIEHHOM
6uoTexHoaorun?
A. C uenpio MOBBIIIEHUS KOHIEHTPALMU IEJIEBOrO MPOJAYKTa U KaK CJIEICTBUE YMEHbILECHUS
TPaHCHOPTHBIX PACX0/I0B
b. Ynyumenuro koimuecTBa MpoayKTa
B. YmMenbiienue sueprosarpar

Bonpoc 5. C kakoil 1eNbl0 HCHOJB3YETCS CYONUMAlMOHHOE O0E3BOKMBaHHE B
MIPOMBIITUICHHOW OMOTEXHOJIOTHH?
A. BeizieneHue 1eneBoro npoaykra
b. /InutensHOE XpaHEeHNE LETEBOrO MPOAYKTA
B. YBenuueHne npon3BogUTENIbLHOCTH

Bonpoc 6. C xakoif 11e7p10 UCTIOIB3YETCsI KPUOTPAHYTUPOBAHUE B TIPOMBIIIUICHHOCTH?
A. [l KppOKOHCEpBaIUK LEIEBOro MPOayKTa
Bb. [lns nanbHENIero uernoib30BaHus B CyOTUMAIMOHHOM 00€3BOKHBAHUH
B. C nanpHelnm NOBBIIEHUEM MPOU3BOIUTEIBHOCTH

Bonpoc 7. Kakue ¢akTopsl BIUSIOT HAa BBDKUBAEMOCTh MUKPOOPTAaHU3MOB TIPH JICHCTBUHT
HU3KUX TeMrneparyp?



A. Tun, mTamMn MHKPOOPTaHW3MOB, YCJIOBUS KYJIbTHBUPOBaHUsS, (aza U CKOPOCTh pOCTa,
CKOPOCTh OXJIAXKJICHUS U CKOPOCTH (ha30BOT0 Mepexoia

Bb. Cocras cpe/ibl 3aMOpakUBaHUs1, TEMIIEPATYPhl XpaHEHUS, YCIOBUS 3aMOPaKUBaHUS

B. IIpou3BouTeIbHOCTH

I'. KoHCTpyKIIMOHHBIE 0COOEHHOCTH aInapaToB

Bonpoc 8. Kakue mapameTrpbl KyJabTUBHUPOBAaHHUS BIUSIOT Ha BBDKUBAEMOCTH IIPH
JICUCTBUU HU3KUX TeMIlepaTyp?
A. TemniepaTypa KyJIbTUBUPOBAHUS
b. pH
B. A»pupoBaHus KJIETOK
I'. O6BbeM KyIbTUBUPOBAHUS

Bonpoc 9. Kakue HeraTuBHBIC aCIEKThl NMPUMEHEHHUS KPHOMPOTEKTOPOB B KAa4YeCTBE
coCTaBa CpeJibl 3aMOpaKUBaHUS?
A. TOKCUYHOCTB
b. Myranus
B. JleTtanbHBIN HCXO

Bonpoc 10. IIpu kakoif ckopocTH OXJaXIeHHUS U (Pa30BOro mepexona OONBIINHCTBO
KPUOIIPOTEKTOPOB MPOSIBIISIIOT CBOM 3aIIUTHBIE CBOMCTBA?
A. MemiesHon
b. Beicokoi
B. CepxBbicokoi

Bomnpoc 11. Kakue napamerps! (ha30BOro mepexojaa B TBEpAOE BIMAIOT Ha KOHEUHOE
Ka4yeCTBO LEIbHOI0 MPOIYyKTa?
A. KoapdunueHntsl TemiooTnauu, TEMIONPOBOJAHOCTH, XapaKTEPUCTHK pa3Mepa, pPa3sHOCTH
TEeMIIepaTyp
b. IIpousBoauTenbHOCTH
B. ['eomeTpuueckoii popmbl

Bonpoc 12. Kakas reomerpudeckas (opma HCXOJHOTO TPOAyKTa oOecreunBaeT
BBICOKYIO JJUHEHHYIO CKOPOCTh MPU OJIMHAKOBBIX IPUBEIEHHBIX pa3Mepax?
A. Cohepa
b. unuuap
B. IInactuna

Bomnpoc 13. Kakas TumoBasi U30Js1UsI IPUMEHSIETCSI ITM HE TIPUMEHSIETCSI B COCyllaX U
€MKOCTSIX B KpPHOTPaHYJIATOpax, KPUKOHIIEHTPATOpPax M YCTAHOBKAaX CyOJMMAallMOHHOTO
00e3BOKHBaHUsA?

A. be3s n3onsauun

b. ITopomkoBas

B. Bakyymnas

I'. DxpanHO-BaKyyMHas

Bonpoc 14. Kakoe ontumanbHOE OTHOIIEHHE BHyTpeHHero auamerpa d u BHemnero D
C M3OJISIIMEN TS COCYA0B LIMJIMHAPUUECKOH (hopMBbI?
A. dmin =0.6D
b. dmin =1.0D
B. dmin =1.5D



Bonpoc 15. Kakas onTtumanbHas TOJIIMHA W3O0JSLUUUA AJIS COCYJIOB LIMJIMHIPUYECKOMN
dbopmbI?

A. 6:1-1:':: = 02D
B.&,..,. =0.4D
B.&,,.,, =0.6D

Bomnpoc 16. Kakoe ontumanbHOE OTHOIIEHHE BHYTpeHHero quamerpa O u BHemHero D
C M3OJISIMEHN TSl COCY/IOB MMJIMHIPUIECKON (HOpMBI?

A. dmin =2/3D
b. dmin =0.5D
B. dmin= 3/4D
Bomnpoc 17. Kakast ontuManbHasi TOJMIUHY O H3OJSIIUK IS COCY/IOB HMIHHIPUYCCKOM
bopmbI?
A. 4, =0.165D
b.4d,,, =0.2D
B.d,,;, =0.3D

Bompoc 18. 3a kakuM mapamMeTpoM HEOOXOAMMO CJIEIUTh B JIAOOPATOPUH IPH
UCIOJIb30BaHUU )KUJIKOTO a30Ta?
A. % COOTHOIIIEHHUS a30Ta U KUCJIOPO/Ia
b. laBienue
B. Temnieparypa

Bompoc 19. MoOXHO 1M KOHTAaKTHPOBaTh C OXJKICHHBIMUA JKHJIKAM a30TOM,
COIPUKACASACH C METAJUIMYECKUMHU KOHCTPYKLUAMU?
A. Her, Henp3s
b. MoxHo
B. B 3anuTHBIX ITepyaTkax, B KOPOTKHN IPOMEKYTOK BPEMEHH

Bonpoc 20. Kakas kpuoreHHasi )KHJIKOCTh HE MOXET OBbITh HCIIOJNIb30BaHA B KA4YECTBE
XJai0areHTa u3-3a CBOei TOKCUYHOCTH?
A. @top
b. I'enuii
B. Kucnopon
I'. Bonopon

Bomnpoc 21. Kakyio KpHOTEHHYIO XKHUIKOCTh HE >KEIaTelbHO MCIOJB30BaTh B KaueCTBE
XJIaJJoareHTa u3-3a ee Mokapo-u B3phIBOONACHOCTH?
A. Kucnopon
b. Azor
B. Bonopon
I'. Apron

Bomnpoc 22. KTo gonyckaercs k paboTe ¢ KpHOTEHHBIMH MTPOAYKTaMH?
A. COTpyAHUK B CHEIOACK/IE ¥ MPOIIECIINN COOTBETCTBYIOIIMA HHCTPYKTAX
b. Nmeromume ynocroBepeHne TEXHUKA
B. Nmerorue numiiom 6akanaBpa

Bonpoc 23. [Touemy ¢ )XHAKAM a30TOM HEOOXOIUMO 0OpaIaThCsi OCTOPOKHO?
A. Ilpu nonasgaHnuy Ha KOKY BBI3BIBAET 05KOI'H
b. Tokcnuen
B. IToxapo- u B3pbIBOOIIACEH



Bonpoc 24. Ha uro HeoOXoauMo 00paTUTh BHUMAHUE TIPH pabOTe C EeMKOCTSIMH KHIKOTO
azora?
A. HcnpaBHOCTH ra3ocOpoca U mpeloXpaHUTEIbHBIX YCTPONUCTB
b. 3anonHenust oobema
B. VcnipaBHOCTH M30J41IMU

Bonpoc 25. Ha yto Heob6xoauMo oOpaTuTh BHUMAHUE MPHU IKCIUTyaTallMM KPHUOTCHHBIX
ra3oBbIX 0ATUIOHOB?
A. Cpok npoBepKu
b. UcnpaBHocTh mTy1epa
B. LIBer Oamnona
I'. Pazmep Ganmona

Bonpoc 26. J{ist yero ncnomnb3yercs ra3uuKkaTop KpUOTeHHBIX KHUIKOCTEH?
A. lns yMeHbIIeHUs TpaHC(EPHBIX pacxo0B
b. Ynyumenus kauecTBa KpUOT€HHBIX ITPOJTYKTOB
B. CHmXeHus KOIn4ecTBa 00CTyKHBAIOIIETro epCcoHana

Bonpoc 27. IloueMy cy0aMManmoHHas CyIIKa OIPEANOYTUTEIbHEE TAPOBOH CYIIKU?
A. M3-3a TepMOIabUIBLHOCTH MUKPOOPTaHU3MOB
b. 3-3a nOHM>KEHUS IPOU3BOAUTEIBHOCTH
B. 13-3a noHMm:>XeHUs apaMeTphbl Ka4eCTBa LEJIEBOT0 IIPOIYKTa

Bonpoc 28. Kakue wuHXEHEpHBIE METONBl MPHUMEHSIOT TPU MacIITaOMPOBAHHUU
anmnapaToB TEXHUKH HU3KHX TEMIIEpaTyp B OMOTEXHOIOTUH?
A. Metozs! nonobust
b. I'mnpomexanudeckue
B. Tennossie

Bonpoc 29. Kakue ycTpoiicTBa HEOOXOIUMO HCIIOIB30BaTh I KOMIICHCAIHH
TEMIIepaTypHOro HAPsHKEHUs IIPU UCTIOIb30BaHUHM TEXHUKHU HU3KUX TeMmreparyp?
A. Cunbdon
b. TemmiepaTypHBII MOCTUK
B. Mem0Opana

Bomnpoc 30. Kakue ocHOBHBIE MaTepHaibl UCHOIB3YIOTCS JUIS ariapaTtoB CyOIMMAaIIHH,
KPHOTPaHYJISLUU U KPUOKOHIIEHTPAIIUU B OMOTEXHOJIOTHH?

A. Cranp

b. Anmtomunuit

B. YUyryn

I'. Mennp

Kurou k Tecry

No Bompoca 1 2 3 4 5 6 7 8 9 10

Otser A, B, A A A A,b |A/B| Ab |A/b, | Ab A
B B

Ne Bompoca 11 12 13 14 15 16 17 18 19 20

Otser A, B A | BT| A A A A A |AB A

Ne Bonpoca 21 22 23 24 25 26 27 28 29 30

OtBer A A A A,B|A,b,B| A A, B A A |A BT




