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Ilporpamma «cronb30BaHHE TEXHHKH HH3KHX TEeMIEpaTyp B OHOTEXHOJOTMYECKHX
HpOLeCcax»  cocTaBieHa B  COOTBETCTBHH ¢  (DesepaibHbIM rOCyAapCTBEHHBIM
00pasoBaTeNbHBIM CTAHJAPTOM BBICIIETO 00pa3oBaHMsI 110 HANPABIEHWIO TOATOTOBKH
bakanaspos 19.04.01 Buorexnosorus, YTBEPXICHHOI0 NprKa3oM MuHHCTepCTBA HAyKU
U BhICIIEro obpazoBanms Poccuiickoit ®enepanuu ot 10 aBrycra 2021 r. Ne 737 n
Y4€0HOTO IIaHa B COCTaBE OCHOBHOM npo¢ecCHOHANBHON 06pa3oBaTeILHOM IIpOrpaMMBbI
BBICIUEro npogeccronanpHoro obpasosanus OIIOIT BO, paspaboTaHHO B MoCKOBCKOM
NOJTUTEXHUIECKOM YHHUBEPCUTETE.

—
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Ilporpamma mucnuruivasl  «VICIIONB30BAHME TEXHUKH HH3ZKHX TEMIIEpaTyp B
OHOTEXHONIOrMYeCKHX IIpoLeccax» 110 HanpaBieHul0 19.04.01 Buorexsnomorus M O
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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

K OCHOBHBIM MelsIM OCBOCHHSA AIUCHUIUIMHBI «lcmojib30BaHME TEXHHUKA HHU3KHX
TEeMIIepaTyp B OMOTEXHOJOTUUECKHX MTPOIIECCaxy CIEYeT OTHECTH:

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

— U3y4eHUE MPOIIECCOB XaPAKTEPHBIX JIJIsi KPHOOMOJIOTHH;

— ¢opMHUpOBaHKE 3HAHUW B 00JIACTH OCHOBHBIX 33J1a4 M IIPOOIEM KPHOOHUOJIOTHH.

K ocHOBHEIM 3amauaM oOcCBOeHHS IUCHUIUINHBI «lMcmojb30BaHMEe TEXHUKH HHU3KUX
TeMIIepaTyp B OMOTEXHOJOTUUECKHUX MTPOIIECCaX» CIIEYET OTHECTHU:

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

— OCBOGHHE OCOOCHHOCTEH HHU3KOTEMIIEPATYpPHOT'O BO3JCUCTBUS Ha OHOJIOTHYECKHE
OOBEKTHI;

— U3y4eHue Croco00B XpaHEHUS ¥ TPAHCIIOPTHPOBKU OMOJIOTHIECKUX OOBEKTOB.

O6yuenue mno pucuuiuinHe «Mcronb30BaHME TEXHMKHM HU3KHX TEMIIepaTyp B
OMOTEXHOJIOTHYECKUX MPOIECCaxy» HAMpPaBIeHO Ha (OPMUPOBAHUE Yy O0YUAIOUINXCS CIIEIYIOIINX
KOMIICTCHITHM

Ko u HaumeHoBaHue NuaukaTopsbl 10CTHKEHUS] KOMITETeHIMH
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 nonydeHust BAB | Tpyna; MeToibl moasiep;kaHus YUCTOM KYJIbTYphI IITaMMa
MHUKPOOpIraHu3Ma-NpoIyLeHTa; IpaBuiia paboThl ¢
ABTOKJIABOM; TPEOOBaHUS K CTEPHUIIM3AIMN MTUTATEIBHBIX CPEJI;
IpaBUiIa HKCIUTyaTallui OMOTEXHOJIOTHYECKOro 000py10BaHUs
NIIK-4.2. YMeeT npou3BOIUTH padOTHI 10 CTEPUIIU3ALNU
71a00paTOPHOI MOCY/IbI U MHCTPYMEHTOB; OTOMPATh 00pa3LIbl
MUKpPOOPTraHU3MOB, KJIETOK PACTEHU U )KUBOTHBIX, BUPYCOB U3
IPUPOJHON CpeJibl; TPOU3BOAUTE MOCEB OMOJIOTMYECKOTO
MaTepuaia ¢ LHelblo MOTyYeHHs] HAKOTTUTEIbHON KYJIbTYPbI IS
IpOBE/IEHUS] ONOTEXHOJIOTNYECKOT0 MPoLiecca; MPOU3BOAUTh
MpeIBApUTENIbHYIO 00pa0OTKY ChIpbs, UCIIOIB3YEMOTO JIIst
IIPUTOTOBJICHUS IUTATENbHBIX CPEL; TPOU3BOIUTH IIEPECEB
MHOKYJISTHTA C LIEJIbI0 BbIJIEJICHHS YUCTON KYJIBbTYpHI IITaMMa
MUKPOOPTraHNU3Ma-IIPOAYLIEHTa AJIs IPOBEACHUS
OMOTEXHOJIOIMYECKOTO MPOIIECCa; TPOBEPATH OJTHOPOAHOCTh
YUCTOHN KyJbTYpBI IITAMMa MUKPOOPraHU3Ma-IIPOAYLIEHTA 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
IpoBeIeHUs] OMOTEXHOJIOTMYECKOTO MpoLecca; OMOIOTHYECKUX
00BEKTOB M MaTepHAJIOB JJIs1 OMOTEXHOJIOTHYECKOT 0 IIpoIecca;
IIPUTOTOBJIEHUS MUTATENbHBIX CPEX )i KYJIbTUBUPOBAaHUS
MUKpPOOPTaHU3MOB-TIPOYLIEHTOB, KIIETOUHBIX KYJIbTYP
YKUBOTHBIX U PACTEHUH, BUPYCOB 3aJIaHHOI'O COCTaBa;
BbIJIEJICHHUE U MOJJIEP>)KaHUE YUCTBIX KYJIBTYP




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

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30oBaTe/bHOM MPOrpaMMbl

JlucuuIuinHa OTHOCHTCS K 4YacTH, (OPMHUPYEMOHl ydYyaCTHHKaMu 00pa3oBaTeIbHbIX
OoTHolIeHUH, 6s10ka b1 Jlucuurmivuuel (MOyn).

HucuurumHa «Vcrnonb30BaHue TEXHUKM HU3KUX TEMIIEpaTyp B OMOTEXHOJOTHYECKUX
npoleccax» B3auMOCBSA3aHa JIOTHYECKU U COAEPIKATENIbHO-METOANYECKH C AUCHUIUINHAMM

- «TermomaccooOMeH U THAPOIMHAMUKA B OMOpEaKTOpax»;

- «HwuskoreMmnepaTypHble TEXHOJIOIMH B IPOM3BOJACTBE M XPAHEHUHM TEPMOJIAOMIIBHBIX
OroMaTepuanoBy;

- «KcTpeModuIbHBIE POPMBI MUKPOOPTaHU3MOB B OMOTEXHOJIOTHYECKUX ITPOLIECCAX ).

3. CTpykKTrypa u coaepxkaHue JTUCHUILIHHbI
OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTaBsIeT 5 3adeTHble enuHullsl (180 yaco).

3.1. Buabl yueOHOl padoThl H TPYA0EMKOCTH

Ne . KoanuyecTtBo CemecTpbl
Buj yueOHoii padoThl
n/n 4acoB 2
1 | AyauTopHble 3aHSATHSA 108 108
B Tom uncie:
1.1 | Jlexuuwu 36 36
1.2 | CemuHapcKue/mpakTHIECKUE 3aHATHS 36 36
1.3 | JlabopaTopHbIe 3aHATHS 36 36
2 CamocrosiTesibHas padora 72 72
3 IpomMe:kyTOUHAsI aTTeCTALUS
HK3aMEeH
Htoro 180 180
3.2. TemaTnyeckuii IJIaH M3y4YeHUs TUCIUNINHBI
TpyroeMkocTsb, yac
AyauTopHasi paboTa 2
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1. Tema 1. BBegenue B UCIIONIL30BaHUE 13 4 - - - 9

TEXHUKH HU3KUX TEMIIepaTyp B
OMOTEXHOJOTMYECKHX Mpolieccax

2. | Tema 2. O6macT MpUMEHEHHS TEXHUKA 21 4 4 4 - 9
HU3KHUX TeMIepaTyp B
OMOTEeXHOJIOTHYECKUX mporieccax. [lemun
U 33/1a41

3. | Tema 3. HuzkoremneparypHble METOIbI 21 4 4 4 - 9
B OMOTEXHOJIOTUU

4, Tewma 4. @akTOpsl, BIUAIONINE HA 27 6 6 6 - 9




BBDKHUBAEMOCTb MUKPOOPIraHU3MOB IIPH
JEUCTBUM HU3KUX TEMIIEPATYp

Tema 5. KpuorpanynupoBanue B 25 4 6 6 - 9
OMOTEXHOJIOTHUECKUX MPOIIeCccax
Tewma 6. KpuokoHleHTpUpOBaHHUE B 25 4 6 6 - 9
OMOTEXHOJIOTHYECKUX MPOIIeCcCax
Tema 7. CyOnumanmoHHoOe 21 4 4 4 - 9

00€3BOKHUBAHUE B
OMOTEXHOJOTMYCCKHUX IpoIIeccax

Tema 8. AnmaparypHoe opopmieHne 27 6 6 6 - 9
HHU3KOTEMIIePaTYPHBIX IPOLIECCOB B
OMOTEXHOJIOTUU

Hroro | 180 36 36 36 - 72

3.3.  Conepxanue TUCHUNIHHBI

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

TexHuka HU3KUX TeMIiepatyp B OuoTexHosnoruu. TepmoctatupoBanue. Kpucrannuzanus,
CyOIIMMUpOBaHKEe, KPUOTPAHYJIMPOBAaHUE, KPHOKOHIICHTPUPOBAHHE.

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

HenpepriBHble XOJI0aMIbHBIE LENH. XPAaHEHUE M TPAHCHOPTUPOBAHUE OMOJOTMYECKU
aKTUBHBIX METEpUAJIOB, LIeJIU U 3a1a4u. [IporpaMMel 3aMopakuBaHusl.

Tema 3. HuzkoremneparypHbie MeTObl B 0MOTEXHOJIOTHHU

OCoOEHHOCTH HH3KOTEMIEPAaTYPHBIX METOAOB B PA3IUYHBIX OHWOTEXHOJIOTUYECKHUX
npou3BoACcTBaxX. I[lpuMepsl OHMOTEXHOIOTUYECKUX MPOU3BOJCTB, HCIONIB3YIOMIUX TEXHHUKY
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. TuUN M IMITaMO  MHKPOOPTaHU3MOB, IUIOTHOCTh MOMYNSALMH, YCIOBHUS
KyJIbTUBUpPOBaHMUS, a3a M CKOPOCTb pPOCTa, CKOPOCTb OXJaXIEHHUS, COCTaB Cpeibl
3aMOpaKMBaHUA, TApaMETPhl XpaHEHUS, YCIOBUS Pa3MOPAKUBAHUS KIETOYHON CYCIIEH3UU.

Tema 5. KpnorpanyJmpoBanue B 0HOTEXHOJTOTHYECKHUX MPoLeccax

KpuorpanynupoBanue. OOnacTM HNpUMEHEHUS B pPa3IUYHbIX OHOTEXHOJIOTHYECKUX
NPOM3BOJICTBAX, 3aJaud, IOJYYEHUE IEJIEBbIX MPOAYKTOB. ArmmapaTrypHoe OQOopMIICHHE.
IIpumeps! TPOU3BOJCTB.

Tema 6. KpnokoHeHTpHpOBaHHe B OMOTEXHOJIOTHYECKHUX Mpoleccax
KpunokoHneHTpupoBanue B OMOTEXHOJOTHMUECKUX MPOM3BOJCTBAX, 3aJauH, MOJy4eHHE
LIEJIEBBIX MMPOIYKTOB. AmmnaparypHoe odopmienue. [Ipumeps! npon3BOACTB.

Tema 7. CybinmannoHHoe 00e3B0KHBAHNE B OMOTEXHOJIOTMYECKHUX MpoLeccax
CyOnumManmoHHoe 00€3BOXKMBaHME B OMOTEXHOJIOTMYECKMX MPOM3BOJCTBAX, 3aJaud,
MOJTyueHUE 1eJIeBbIX MPOAYKTOB. AntnaparypHoe odopmienue. [Ipiumepsl mpous3BoICTB.




Tema 8. AnmaparypHoe odopmieHHe HH3KOTEMIEPATYPHBIX IPOLECCOB B
OMOTEeXHOJI0THH

AnmapatypHoe o(opMIIEHHE HHU3KOTEMIIEPAaTypPHBIX IPOLECCOB B OHOTEXHOJOTHH.
XOJIOAWIBHBIE MAIlMHBIL, IapaMeTpbl, XapaKTEpUCTUKH, HazHadeHue. KOHLEHTpaTopsl.
Kpucrannusaropst.

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

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

Tema 3. HuskoremnepaTypHble METObI B OMOTEXHOIOTUU

Tema 4. dakTopsl, BAUAIONME Ha BBKUBAEMOCTh MUKPOOPIAHU3MOB IIPH JIeHCTBUN
HU3KHUX TeMIepaTyp

Tema 5. KpuorpanynupoBaHue B OMOTEXHOJOTMUECKUX Ipolieccax

Tema 6. KprokoHIIeHTpupOBaHUE B OMOTEXHOJIOTHYECKUX MPOLIECCaX

Tema 7. CyGnumManoHHOe 00€3B0OKMBaHUE B OMOTEXHOJOTMUECKUX MTpoleccax

Tema 8. AnmaparypHoe oopmiieHre HU3KOTEMITEPaTyPHBIX MPOIIECCOB B
OMOTEXHOJIOTUU

3.4.2. JlabopaTopHbIe 3aHATHS

Tema 1. M3yueHue napamMeTpoB KpUOTPaHYIMPOBAHUS U OLIEHKA KPUOPE3UCTEHTHOCTH
TEPMOJIAOUIIFHBIX OMOIOTHYECKUX 00BEKTOB MPOMBIIUIEHHBIX IITAMMOB IPOKAPHOT (6 4acoB).

Tema 2. M3yueHne napaMeTpoB KpUOTPaHYIMPOBAHUS U OLIEHKA KPUOPE3UCTEHTHOCTH
TEPMOJIAOUIIBHBIX OMOIOTHYECKUX 00BEKTOB MPOMBIIUICHHBIX IITAMMOB JIPOXIKEBBIX U
MUIIEITHATBHBIX TPUOOB (6 YacoB).

Tewma 3. [Togbop mapamMeTpoB MPOrpaMMHOTO YIPABJICHHS TPoIeccoM (Ha3oBOro
Hepexo/a Co CMEHOM arperaTHoro COCTOSIHUS IOCPECTBOM KPHUOTPAHYIMPOBAaHHSI OMOMAcCChI
TEPMOIaOUIbHBIX OMOJIOTHYECKUX OOBEKTOB MMPOMBIIIJIEHHBIX IITAMMOB MPOKapUOT (6 4acos).

Tema 4. ITogOop mapameTpoB MPOrpaMMHOTrO YIpPaBJIECHUs MpoliieccoM (ha3zoBOro
Nepexo/ia CoO CMEHOM arperaTHOro COCTOSIHUS OCPEICTBOM KPUOTPaHyJIUPOBaHUs OMOMAaCCHI
TEPMOJIAOUIIBHBIX OMOJIOTHYECKUX 00bEKTOB MPOMBIIUIEHHBIX IITAMMOB 3yKapuoT (6 4acos)..

Tema 5. 3yueHune cpaBHUTENBbHBIX XapaKTEPUCTHK (GOPMBI U BUJa KOHTEHHEpA U
reOMEeTPUUECKUX MapaMeTpOB Ha KPHOPE3UCTEHTHOCTD Pa3IMYHbIX TEPMOJIaOUIbHBIX
MPOMBIIIICHHBIX ITAMMOB IIPOKAPHOT (4 yaca).

Tema 6. MI3yueHne CpaBHUTENBHBIX XapaKTEPUCTHK (POPMBI U BUAA KOHTEHHepa U
FeOMETPUUECKUX MapaMeTPOB Ha KPHOPE3UCTEHTHOCTh PA3JINYHBIX TEPMOJAOUIBHBIX
IPOMBIIUICHHBIX ITAMMOB 3yYKapHoT (4 Jaca).

Tewma 7. Coueranue MpoIeccoB 3aMOpaKUBAHUSI-PA3MOPAKUBAHUS Ha
KHU3HECTIOCOOHOCTh U OMOJIOTHYECKYIO aKTUBHOCTH IPOMBIIIJICHHBIX IITAMMOB-IIPOAYIICHTOB
OHMOJIOTHYECKH aKTUBHBIX cCOeIMHEeHuH (4 yaca).

4. Y4yeOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE O0eclevyeHue

4.1.  OcHoBHas JuTEpaTypa

1. Cemenos I'.B., KpacnoB U.C. Cy0numanyionHasi cylika MUIIEBBIX MPOAYKTOB. — M:
HeJIu mmroc, 2018r. — 293 c.

2. ®unun H.B., benykoB C.B. Ilpouecchl u anmaparsl KUIKOCTHBIX CHUCTEM: YueOHOe
nocobue/Coun, OO0 «Ctepx», 2012. — 468 c.



3. CemenoB I'.B. Bakyymnas cyonumaronHas 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 WM.II. YcraHOBKM, MallMHBI M anmapaTbl KPUOT€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/ [lox. Pen.
MankoBa ML.II. — 2-¢ u3n. — M.: Dueprus, 1975. — 432 c.

S. O®unun H.B KpuoreHHble TEXHOIOTMY B PELICHUN aKTyallbHBIX 3a]1a4 TEXHUKU U
npo6sem akonoruu. — M.:MI'VUD, 2006. — 130 c.

6. Bynpux B.B. ®u3nueckue 0OCHOBBI KPUOMETOIOB B METUIIMHE. YUeOHOE ocoOHe.

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

7. Apxapos A.M., ®unun H.B., lllypransckuii 9.®. u np. KpruoreHusie cuctemsi.
Towm 2. OcHOBBI IPOEKTUPOBAHUS ANNApaTOB, YCTAHOBOK U cucteM. M: Mammnoctpoenue 1999
- 720 c.

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

XUMHUYECKOW TexHoJoruu: Yuebd. mocodue mis By30B. — Kamyra: M3narensctBo H. boukapesoii,
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. AwmetuctoB E.B., ImutpueB A.C. MoHOAKMCTIEPCHBIE CUCTEMBl U TE€XHOJOTHUHU. —

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 mnpodeccHOHATBbHBIE 0a3bl [JaHHBIX M HWHGOPMAIMOHHbIE
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/ - yue6HO-MeToqMUECKHE MaTepUalbl B 3ICKTPOHHOM
BHJIC.

5. MarepuajibHoO-TeXHU4YECKOe oDecriedeHmne

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 Ttemneparyp» wuM. ILJI. Kanuusr pabotaer
KOHCYJIbTAIIMOHHO-BBIYUCIUTENbHBIN Kitacc AB2209 (115280, r. MockBa, yi. ABT03aBOJICKas, 1.
16 crp. 1 (kopmyc 2)) Ist caMOCTOATENbHOM paboThI, OCHAIICHHBIM KOMIBIOTEpAMU C
COOTBETCTBYIOIIIUM PacuyeTHBIM U TpaduyeCcKUM MPOrpaMMHBIM 00ECIIEUEHHUEM.

JIaGoparopus Ui npakTUdeckux 3aHsaTuil kadenapel «Xumbuorex» AB5203 (115280, r.
Mocksa, yi. ABTo3aBojackas, 1. 16 ctp. 1 (kopmyc 5)).

IIpu kadenpe «Texnuka Hu3kux temneparyp» wuM. ILJI. Kanuusr pabotaer
KOHCYJIbTAIIAOHHO-BBIYMCIIMTENbHBIA  Kiacc  AB2209 s caMOCTOSITENBHOM — paboTHI,



OCHAIIIEHHBI KOMIBIOTEPAMH C COOTBETCTBYIOIIUM PACUYETHBIM U TpaUIECKUM IMPOTPAMMHBIM
obecrnieyeHrEM

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

6. MeTozmqecKne PEKOMEHIAUNA

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 IpeayCMaTpPUBAET HCIONb30BaHUE CJIECIYIOIUX 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 MOJYYCHHIO 3HAHWHA B oOmactu «Vcmonbp3oBaHWE TEXHUKU
HHU3KHUX TEMIEpaTyp B OMOTEXHOJIOTHYECKHX MTPOIIECCaxy.

OCHOBHBIM TpeOOBaHMEM K TPEMOJABAHUIO JUCHUILTUHBI SIBIISICTCS TBOPYECKHH,
poOJIEMHO-TNAJIOTOBBIN MOJIX0/, TIO3BOJISIOIINIT TTOBBICUTH HHTEPEC CTYJCHTOB K COJCPIKaHHIO
yueOHOro MaTepuaa.

OcHoBHast popMa U3y4EeHUS U 3aKPEIUICHUS 3HAHUI 110 3TON AUCIMIUIMHE — JIEKIIMOHHAS,
mabopaTtopHas M HpakTHueckas. lIpermogaBarens OMDKEH —IOCIENOBAaTEIbHO —BBIUUTAThH
CTyZIEHTaM pSAJ JIEKIUH, B XOJ€ KOTOPBIX CIIEAyeT COCPEAOTOYUTh BHHMAHHE Ha KIFOUEBBIX
MOMEHTAaX KOHKPETHOTO TEOPETHYECKOr0 MaTepuana, a TaKKe OpraHu30BaTh IPOBEICHHE
NPaKTHYECKUX 3aHATHUA TakuM o00pa3oM, 4YTOOBI aKTUBH3MPOBATh MBIIUICHHE CTYIEHTOB,
CTHUMYJIUPOBATh CAMOCTOSATENBHOE W3BJICUCHHE UMH HEOOXO0AUMOW MHPOPMAITUH U3 PA3TUIHBIX
UCTOYHUKOB, CpPaBHUTEIbHBIN aHaIM3 METONOB pEIICHUH, COMOCTAaBIEHHE IOJy4YEeHHbBIX
pe3yabTaToB, (OPMYIHMPOBKY W apryMEHTAIIMIO COOCTBEHHBIX B3IIISAJOB Ha MHOTHE CIIOPHBIC
npoOIeMBI.

OcHOBY yueOHBIX 3aHATHH MO TUCUUIUIMHE COCTaBJISIOT JIEKIMH. B mpouecce o0yueHus
CTYACHTOB  MCIIOJIb3YIOTCSI ~ pa3iMuyHble BHUIBl  y4eOHBIX 3aHATUH  (ayAUTOPHBIX H
BHEAYJMTOPHBIX): JIEKIIUU, CEMUHAPCKHE 3aHATHS, JJaOOpaToOpHbIe pabOThI, KOHCYIbTAUU U T.JI.
Ha nepBoMm 3aHSATHM 1O JAaHHOW Y4eOHOH AMCUUIUIMHE HEOOXOIMMO O3HAKOMHTBH CTYJEHTOB C
MOPSIIKOM €€ M3YYeHHs, PACKphITh MECTO H pPOJIb JAWCHUIUIMHBL B CHUCTEME HayK, ¢e
IPaKTUYEeCKOe 3HaUEHHE, IOBECTHU /10 CTYJIEHTOB TpeOOBaHUs KadeIpbl, OTBETUTh HA BOIPOCHI.

B xo071€ TeKIIMOHHOTO 3aHATHSI ITPETI0IaBaTelb JOJDKEH Ha3BaTh TEMY, Y4eOHBIE BOIIPOCHI,
O3HAaKOMUTh CTYJIEHTOB C IE€pPEYHEM OCHOBHOM M JIOMOJHUTENIBHOW JHMTEpaTyphl 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 €€ TEeMY C MpEeIbIAyIIel, He Hapyllas JOTMKH H3JI0XKEeHUs y4eOHOro
marepuaia. JISKIio 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 KaTeropusix, SBICHHUSIX W IMpoleccax,
0COOEHHOCTSIX MX MPOTEKaHUs. PacKphIBaTh CYIIHOCTh M COJICPKaHUE PA3IMUHBIX TOYCK 3PCHUS
U HayyHBIX IIOJXOJ0B K OOBSICHEHHIO TeX WJIM HHBIX sBIeHUIl M mnpoueccoB. Criemyer
apryMEHTHPOBAaHO 00OCHOBATh COOCTBEHHYIO TIO3HIIMIO IO CIIOPHBIM TEOPETUYECKIM BOIIPOCAM.
[TpuBoanTE TpuMephl. 3agaBaTh MO XOJY H3JIOXKEHMs JIEKIMOHHOI'O MarepHaja BOIpPOCH U
JaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMU MBICIUTEIIEHOW JEeSTETbHOCTH



CTYZICHTOB, TOBBIIICHUIO WX BHUMaHMUA M WHTEpeca K MaTepuaiy JEKIUH, €€ COJACPKAHHUIO.
[IpenogaBaTens HOMKEH PYKOBOANUTH PAOOTOM CTYIEHTOB MO KOHCIIEKTHPOBAHHIO JICKIIHOHHOTO
Marepuaia, IMoJA4epKUBaTh HEOOXOAWMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOXCHHUU
U3y4aeMoi TeMbl, 0C000 BB KaTerOPUIHBII amnmapar.

B 3aximounTenbHON YacTH JEKIUH HE0OXOAMMO chopMylupoBaTh OOLIME BHIBOABI IO
TeMe, PAaCKpPBIBAIOIINE COAEPKaHUE BCEX BOIIPOCOB, IMOCTABJICHHBIX B JIeKIUH. OOBSBUTH IUIaH
OUYEPEHOTO CEMHMHAPCKOT0 WM JIAOOPAaTOPHOTO 3aHATHSA, AAaTh KPAaTKUE DPEKOMEHIAIMH TI0
HOATOTOBKE CTYIEHTOB K CEMUHApy WJIM J1abopaTopHOW padore. OmpeaenuTs MECTo U BpeMs
KOHCYJIbTAIlMH CTY/ICHTaM, TOXEeJaBIIMM BBICTYIIUTh HA CEMHHApE ¢ JOKJIagaMu U pedeparamu
0 aKTyaJIbHBIM BOIIPOCaM 00CYKIaeMON TEMBI.

Lenp mpakThyeckux H JaOOpAaTOPHBIX 3aHATHH — OOECIEeYUTh KOHTPOJb YCBOCHUS
y4eOHOTrO MaTepHaja CTyIEHTaMH, PacIIUpeHHe M yriyOsieHHe 3HAHWM, MOJYYEHHBIX MMHU Ha
JICKIHSIX M B XOJI€ CAMOCTOSATENBHOM paboTHI.

[ToBeimienne 3()(HEeKTUBHOCTH NPAKTHYSCKUX 3aHATUI JTOCTUTAeTCsi IOCPEACTBOM
CO3JIaHUs TBOPUECKOWM 0OCTAaHOBKH, PACIIONAralonlel CTYyJCHTOB K BHICKA3bIBAHNIO COOCTBEHHBIX
B3IUISI0B M CYXKJICHUH 110 00CYK/1aeMbIM BOIIPOCAaM, KEJIaHUIO Y CTYJCHTOB IopadoTaTh y JOCKH
IPY PELICHUH 33/1a4.

[Tocne KaXaoro JEKIMOHHOTO, JTAOOPaTOPHOTO M TPAKTHYECKOTO 3aHATHS CHenaTh
COOTBETCTBYIOIIYIO 3alKCh B )KypHAJIaX ydeTa MMOCEU[aeMOCTH 3aHATHI CTYACHTAMH, BEISICHUTD Yy
CTapoCT Y4EOHBIX TPYIII IPHYUHBI OTCYTCTBUS CTY/ACHTOB Ha 3aHATUSX. [[poBOANTH TpyNIOBHIE
Y MHIMBHUIYyaJIbHBIE KOHCYJIBTAIUU CTYIEHTOB IO BOIIPOCaM, BOZHUKAIOLINM Y CTYJCHTOB B X0J1€
UX TOArOTOBKM K TEKylIled M TNPOMEKYTOYHOH aTTecTaluy 10 Yy4eOHOH IHCIHILIMHE,
PEKOMEHIOBATh B IOMOIIIb YUEOHBIE U IPYTHE MaTePHAIIbL, @ TAKXKE CIIPABOYHYIO JINTEPATYPY.

6.1. Meroauueckue yKa3aHusi JAJIs1 00y4aIOMIUXCSI IO OCBOEHHIO TMCIUTITHHBI

CamocrosTenbHass paboTa SBISETCS OJHUM W3 BHJOB TMOJNY4YeHHS OOpa30BaHUS
00yYalOUIMMUCS U HalpaBJIeHa Ha:

° HN3YUCHUEC TCOPECTUUCCKOTO marepuajia, IoAT0OTOBKA K JICKIIMOHHBIM,
J'Ia60paTOpHLIM, CCMHUHAPCKUM (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 OpraHM3alMd KOTOPOro OOydaromMiicss 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 MOJHON HArpy3KOH C MEPBOTO JIHS.

Kaxxapiif cTyIeHT JOHKEH caM IJIaHUPOBATh CBOK CaMOCTOSITENIbHYIO Pab0Ty, HCXO/S U3
CBOMX BO3MOXKHOCTEH M NMPHOPUTETOB. DTO CTUMYJIHUPYET BBHINOJIHEHUE paboThl, co3aaeT Oosee
CIOKOWMHYIO OOCTaHOBKY, YTO B UTOT€ MMOJOXKHUTEIBLHO CKa3bIBa€TCsS Ha YCBOGHUHU MaTepuasa.

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 paboOThl HEMATOBAXKHOE 3HAYCHUE WMEET 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 IPABMWIIBHOTO Yepe0BaHMs Tpyda U oT1bIXa. [103TOMy Kak/ible yac UM JIBa CIIEAYeT
nenate nepepblB Ha 10-15 muHyT. BBIXOAHBIE NHH JIydlle IOCBATHTH AKTHBHOMY OTHBIXY,
3aHITHSIM CIIOPTOM, MPOTYJIKAMU Ha CBEXEM BO31yX€ U T.J. Jlake NepeKItoueHne ¢ OJJHOro BU1a
YMCTBEHHOU pabOThI Ha IPYrOi MOKET CIIY>KUThb aKTUBHBIM OTJIBIXOM.



CTyneHT IOMKEH IOMHHUTh, YTO B Ipolecce OOY4YeHUs BaXHEUIIYI0 pOJIb HIPaeT
caMocTosTeNbHass pabora ¢ kHMrod. Hayumthcsi paboTarh ¢ KHUTOW — BaKHEWIas 3aava
cryaenta. be3 aToro HaBbeika OyZeT 4pe3BbIUANHO TPYAHO M3ydaTh NMPOTPAMMHBINA MaTepuani, u
MHOTO BpeMeHHU OyJeT MOTpaueHo HepaloHaIbHO. PaboTa ¢ KHUTOM CKIIAJBIBACTCS U3 YMEHHUS
noa00paTh HeOOXOAMMbIe KHUTH, pa3o0parbcsi B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh IJIABHOE,
YCBOHUTH M IPUMEHUTH Ha MIPAKTHUKE.

7. MOH] OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLIECHUBAHUS Pe3yJbTaTOB 00y4eHUsI

ChopMHPOBAHHOCT,  KOMIECTEHIMHA TPH H3YYCHHH JUCHMIUIMHBI  ONPEAEIISIETCS
IIOCPEJCTBOM OIIEHKH COOTBETCTBHSI OTBETOB W/WJIM BBITOJHEHHS 3aJaHuil 3asBJICHHBIM
UHIMKATOpaM B paMKax MEpPONPHITHI TEKYIIEro KOHTPOJISA M MPOMEKYTOUHOM ATTECTAIlUH
(3auera).

7.2. lkaja u KpUTepPUH OLIEHUBAHNUS Pe3yJIbTATOB 00y4YeHUs

dopma TPOMEKYTOUHOU ATTECTALUN: IK3AMEH.

[Ipomexyrounas arrectanus oOydarommxcs B ¢GopMe »5K3aMeHa MPOBOJIUTCS IIO
pe3yJibTaTaM BBIMOJTHCHHSI BCEX BHUOB YUCOHOUH padOThI, MPEIYCMOTPEHHBIX YICOHBIM TUIAHOM
0 JaHHOW JUCHUIUIMHE, TIPU 3STOM YUYHUTHIBAKOTCA PE3YylbTaThl TEKYLIErO0 KOHTPOJIA
yCIIeBaeMOCTH B TeueHue cemectpa. OIneHka CTENeHu JAOCTHIXKEHUS OOyJaronuMucs
IUTAHUPYEMBIX Pe3yIbTaTOB OOyUYEHUS MO TUCIUILIMHE MPOBOIUTCS MpernofaBaTesieM, BeIyIluM
3aHATHS 10 JUCUMUIUIMHE METOJIOM OJKCHEpPTHOM oOuneHku. [lo wuToram mpoMekyTo4HOM
aTTecTaluu 1o JUCIIUILIMHE BBICTaBJIICTCS OlleHKa «OTIAYHOY, «XOPOIIIOY,
«YJIOBJIETBOPUTEIBHO» WIIH «HEYJIOBJIECTBOPUTEIIHHO.

HIxana oyenusanusn Onucanue

BoinonHeHs! Bce BuAbl yueOHOM paboThl, IPEeTyCMOTPEHHbIE YUEOHBIM
m1aHoM. CTyZIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWUW, YMEHHH,
HaBBIKOB TMPHUBEJICHHBIM B TaOJIuIaXx T[oOKa3aTejeil, omepupyer
NpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBbIKAMHU, IPUMEHSET UX B
CUTyallusiX TOBBIUIEHHOM cJoXKHOCTU. [lpm »3TOoM Morytr ObITH
JIONYLIeHbl HE3HAYUTEIbHbIE OMIMOKM, HETOUHOCTH, 3aTPYAHEHUS HpU
AQHAJIMTUYECKUX ONEpalusix, MepeHoce 3HaHWNW U yYMEHUN Ha HOBBHIE,
HECTaH/IapTHBIE CUTYaLUH.

Omauuno

BrinonHeHsl Bce BUIbI yUeOHOH pabOThI, MPEeIyCMOTPEHHbIE YUeOHBIM
wranoM.  CTymeHT  JAEMOHCTpPHPYET  HEMOJHOE,  NPaBHIBHOE
Xopowio COOTBETCTBUE 3HAHWH, YMEHUH, HABHIKOB NMPUBEJCHHBIM B TaOIHMIIax
mokaszaTeneif, mbo ecliMi Tpu OTOM OBUIM  JOMyHIeHbl 2-3
HECYIIECTBEHHBIE OITUOKHU.

BrinonHeHsl Bce BUIbI yU€OHOH pabOThI, MPEIyCMOTPEHHbIE YUeOHBIM
m1aHoM. CTyIeHT JAeMOHCTPUPYET COOTBETCTBHE 3HAHUN, B KOTOPOM
OCBEIlIeHA OCHOBHAs, HanboJiee BaKHAasl YacTh MaTepHuaia, HO MPU STOM
JIOTyIII€HA OJTHA 3HAYUTEIbHAs OLINOKA UM HETOYHOCTD.

Yooenemsopumenvro




He BemomHen oauH wuiaum  Oosiee  BUAOB  yuyeOHOM  paboTHhl,
IPEIYCMOTPEHHBIX y4eOHbIM IuTaHOM. CTyIeHT JEeMOHCTPHpYET
HEIIOJIHOE€ COOTBETCTBUE 3HAHMM, YMEHUMH, HAaBBIKOB IIPUBEICHHBIM B
TaOIMIAX  IOKa3aTeled, JONyCKAIOTCA  3HAYUTEIbHbIC  OLIMOKH,
IIPOSABIIAETCS OTCYTCTBME 3HAHWUH, YMEHMM, HAaBBIKOB 10 psly
[IOKAa3aTeJIe, CTYJCHT MCIBITHIBACT 3HAUYMUTEIbHBIC 3aTPYAHCHUS IIPU
onepuposanuu 3HAHUAMU U YMEHUAMU NPU UX nepeHoce Ha Hoeble
cumyayuu.

Heyoosnemsopumenvro

7.3. OueHOYHBIE CPeACTBA

7.3.1. Tekymmii KOHTPOJIb

Bonpoc 1. ['1e ucnonb3yeTcss TEXHUKA HU3KUX TEMIIEPaTyp B OMOTEXHOJIOTUH?
A. KoHLIeHTpHpOBaHue IpOoayKTa
b. Brigenenue neneBoro npoaykra
B. KoncepBanuun
I'. [Ipu bepmeHTaIHH

Bonpoc 2. Yto fano uMnynbc B IPUMEHEHUH HU3KUX TEMIIepaTyp B OMOTEXHOIOIUn?
A. Ilony4yenue »KUAKOTo a3oTa
b. Tlomyyenue »KuaKoro renus
B. Ilonydenue )kuaKkoro Bogopoaa

Bonpoc 3. ['ne nporcxoaut XxpaHeHHE ITaMOB MUKPOOPTaHW3MOB TIPH HCITOJIb30BAaHUN
HU3KHUX TemIneparyp?
A. B kpuoGankax
b. B cnenmanbHbIxX 1a60paTOpHsIX
B. B BakyyMHBIX XpaHWIHILAX

Bonpoc 4. C xakoil 1efpl0 UCIIONIb3YeTCs KPUOKOHLIEHTPUPOBAHUE B MPOMBIIIIEHHOM
O6uoTexHoaorun?
A. C 1enpio MOBBIIEHUS KOHIEHTPALMU IEJIEBOrO MPOJAYKTa M KaK CJIEICTBUE YMEHbILEHUS
TPAHCIIOPTHBIX PacCX0J0B
b. Ynyumenuro KomuecTsa poayKTa
B. YMeHb1I€HHE DHEpro3aTpar

Bonpoc 5. C kakoil 1enpl0 HCHOJB3YETCS CYOJUMAllMOHHOE O0€3BOKMBaHHE B
IIPOMBIIIIIEHHON OMOTEXHOJIOTUN?
A. BeizeneHnue 1eiaeBoro npoaykra
b. /InutenbsHOE XpaHEeHNE LETEBOrO MPOAYKTA
B. YBenuueHne npon3BogUTENIbLHOCTH

Bonpoc 6. C kakoif 111610 UCTIONB3YETCS KPUOTPAHYIMPOBAHUE B MPOMBIIUICHHOCTH?
A. [l KppOKOHCEpBaIUK LEIEBOro MPOayKTa
Bb. [lns nanbHENIero uernoib30BaHus B CyOTUMAIMOHHOM 00€3BOKHBAHUH
B. C nanpHeWlm NOBBIIEHUEM MPOU3BOIUTEIBHOCTH

Bonpoc 7. Kakue aktopsl BAUSIOT Ha BBKMBAEMOCTh MUKPOOPTaHU3MOB MPHU ACHCTBUH
HU3KHUX Temneparyp?




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

B. Cocras cpebl 3aMOpakUBaHUs1, TEMIIEPATYPhl XpaHEHUS, YCIOBUS 3aMOPAKUBAHUS

B. IIpou3BouTeIbHOCTH

I'. KoHCTpyKIIMOHHBIE 0COOEHHOCTH anmnapaToB

Bomnpoc 8. Kakume mapamerpsl KyJIbTHBUPOBAaHHUS BIUSIOT Ha BBDKUBAEMOCTh IIPH
JICUCTBUU HU3KUX TeMIlepaTyp?
A. TemniepaTypa KyJIbTUBUPOBAHUS
b. pH
B. A»pupoBaHus KJIETOK
I'. O6BbeM KyIbTUBUPOBAHUS

Bonpoc 9. Kakue HeraTuBHBIC aCIEKThl NPHUMEHEHHUS KPHOIPOTEKTOPOB B KAYECTBE
COCTaBa CpeJibl 3aMOpakKUBaHUS?
A. TOKCUYHOCTB
b. Myranus
B. JleTtanbHBIN HCXO

Bonpoc 10. I[Ipu kakoil ckopocTH OXJaKIeHHUS W (Pa3z0BOro mepexoja OONBIIUHCTBO
KPUOIIPOTEKTOPOB MPOSIBIISIIOT CBOM 3aIIUTHBIE CBOMCTBA?
A. MemiesHon
b. Beicokoi
B. CepxBbicokoi

Bomnpoc 11. Kakue mapametpsl (ha30BOro mnepexoia B TBEPAOE BIHUAIOT Ha KOHEUHOE
Ka4yeCTBO LEIbHOI0 POIYKTa?
A. KodpdummeHts! TemiooTaayd, TEIUIONPOBOJHOCTH, XapaKTePUCTUK pa3Mepa, pPasHOCTU
TEeMIIepaTyp
b. IIpousBoauTenbHOCTH
B. ['eomeTpuueckoii popmbl

Bompoc 12. Kakas reomerpuyeckas ¢GopMa HCXOJHOTO TPOAYKTa OOeCIednBaeT
BBICOKYIO JJMHEHHYIO CKOPOCTb IIPU OJIMHAKOBBIX MPUBEAECHHBIX pazmepax?
A. Cohepa
b. unuuap
B. Ilimactuna

Bomnpoc 13. Kakas tunoBasi U301l IPUMEHSIETCSI WIIM HE TIPUMEHSETCS B COCylaxX U
€MKOCTSIX B KpPUOTPaHYJIATOPax, KPUKOHIIEHTpAaTOpaX M YCTaHOBKaxX CyOJHMMAI[MOHHOTO
00e3BOKMBaHUsA?

A. be3s n3onsauun

b. ITopomkoBas

B. Bakyymnas

I'. DxpanHO-BaKyyMHas

Bonpoc 14. Kakoe onTuMaibHOE OTHOIIIEHHE BHyTpeHHero quameTpa d u BHermHero D ¢
U30JISALIUEH I COCYI0B IMIMHIPUIECKON POpMbI?
A. dmin =0.6D
b. dmin =1.0D
B. dmin = 1.5D



Bonpoc 15. Kakas onTtumanbHas TOJIIMHA W3O0JSLUUU AJIS COCYJIOB LIMJIMHIPUYECKOM
dbopmbI?

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

Bomnpoc 16. Kakoe onTuManbHOe OTHOLIEHUE BHyTpeHHero quameTpa d u BHemiHero D ¢
W30JISIIMEH TSl COCY/IOB HMJIMHIPUIECKON GOpMBI?

A. dmin =2/3D
b. dmin =0.5D
B. dmin= 3/4D
Bomnpoc 17. Kakast ontuMaibHasi TOMIIUHY & U3OJISIUK IJISI COCYIOB HUIHHIPUYCCKOM
bopmbI?
A. 4, =0.165D
b.4,,, =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 KOHTaKTHPOBaThb C OXJIAXKACHHBIMU JKHIKAM a30TOM,
COIPUKACASACH C METAJUIMYECKUMH KOHCTPYKLUAMU?
A. Her, Henb3s
b. MoxHo
B. B 3anuTHBIX ITepyaTkax, B KOPOTKHN IPOMEKYTOK BPEMEHH

Bonpoc 20. Kakas kpuoreHHasl )XKUJIKOCTh HE MOXET OBbITh HCIIOJNIb30BaHA B Ka4eCTBE
XJai0areHTa u3-3a CBOe TOKCUYHOCTH?
A. @top
b. I'enuii
B. Kucnopon
I'. Bonopon

Bomnpoc 21. Kakyio KpHOT€HHYIO XHUAKOCTh HE >KEIaTeIbHO MCIOIB30BaTh B KauecTBE
XJIaJJoareHTa u3-3a ee Mokapo-u B3phIBOONACHOCTH?
A. Kucnopon
b. Azor
B. Bonopon
I'. Apron

Bomnpoc 22. KTo gomyckaercs kK paboTe ¢ KpHOTEHHBIMH MTPOAYKTaMu?
A. COTpyAHUK B CHEIOACK/IE ¥ MPOLIEIIINNA COOTBETCTBYIOIIHI HHCTPYKTAX
b. Nmeromume ynocroBepeHne TEXHUKA
B. Nmerorue numiiom 6akanaBpa

Bonpoc 23. TTouemy ¢ )XHJIKAM a30TOM HEOOX0IUMO 00pamiaTbcst OCTOPOIKHO?
A. Ilpu nonafganuu Ha KOKY BBI3bIBAET 03KOT'H
b. Toxcnuen
B. IToxapo- u B3pbIBOOIIACEH



Bonpoc 24. Ha uro HeoOXxoauMO 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 KPUOTCHHBIX
ra30BbIX 0AJUIOHOB?
A. Cpok npoBepKu
b. UcnpaBHocTh mTy1epa
B. LIBer Oamnona
I'. Pazmep Ganmona

Bonpoc 26. J{ist yero ncnosb3yercs ra3uukaTop KpUOTeHHBIX KHUIKOCTEH?
A. lns yMeHbIIeHUs TpaHC(EPHBIX pacxo0B
b. Ynyumenus kauecTBa KpUOT€HHBIX ITPOJTYKTOB
B. CHmxeHus Konn4ecTBa 00CITyKHBAIOLIETO IIEPCOHANA

Bonpoc 27. Ilouemy cyOaMMalmoHHas CyIIKa MPEANOYTUTEIbHEE TapOBOM CyIIKU?
A. M3-3a TepMOIabUIBLHOCTH MUKPOOPTaHU3MOB
b. 3-3a nOHM>KEHUS IPOU3BOAUTEIBHOCTH
B. 13-3a noHMm>KXeHUs napamMeTphl Ka4eCcTBa LEJIEBOI0 MPOLYKTa

Bonpoc 28. Kakue wuHXEHEpHBIE METOAbI MPHUMEHSAIOT TpU MaclITaOUpOBAHHH
anmnapaToB TEXHUKH HU3KHX TEMIIEpaTyp B OMOTEXHOIOTUH?
A. Metoas! mogoowust
b. I'mapomexannyeckue
B. Tennossie

Bonpoc 29. Kakue ycrpoiicTBa HE0OXOIUMO HWCIIONB30BATh I KOMIICHCAIHH
TEMIIepaTypHOro HANpsKEHUs IPU UCIIOIb30BaHUN TEXHUKU HU3KUX Temreparyp?
A. Cunbdon
b. TemmiepaTypHBII MOCTUK
B. Mem0Opana

Bomnpoc 30. Kakue ocHOBHBIE MaTepHaibl UCHOIB3YIOTCS JUIS anmapaTroB CyOIMMAaIlH,
KPHOTPaHYJISIIUU ¥ KPUOKOHIIEHTPAIIMU B OMOTEXHOJIOTHH?
A. Cranp
b. Amtomunamit

B. Uyryn
I'. Mennp

7.3.2. IIlpoMexkyTOYHASE aTTeCTAIUSA

TexHNKa HU3KUX TEMIIEPATYp B OMOTEXHOJIOTHH.

TepmocratupoBaHue.

HenpepriBHBIE XOIOIUIBHBIE LIETH.

XpaHeHHe ¥ TPaHCHIOPTUPOBaHNE OMOJIOrMYECKH aKTUBHBIX MaTEpUAIIOB, LIENTH U 3a/1a4H.
[TporpaMMebl 3amMoOpakuBaHusi OMOJIOTUYECKUX OOBEKTOB.

[IpumeHneHne HU3KOTEMITEPATYPHBIX METOIOB B PA3TMYHBIX OMOTEXHOIOTUYECKHUX
IIPOU3BOJICTBAX.

Sk wbdE



10.

11.

12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

25.

26.

buorexnonornueckue mMpou3BOACTBA, UCIOIB3YIOIIME TEXHUKY HU3KUX TEMIIEPATYP AJISt

IIOJIYYEHHUS [EJIEBBIX IIPOAYKTOB.

@akTOpBbl, BIUSIOIIAE HA BBHKMBAEMOCTh MUKPOOPIaHU3MOB IPU JECHCTBUU HU3KUX

TEMIIEPATYP.

Oco0eHHOCTH YyBCTBUTEIBLHOCTH PA3IMUYHBIX BUAOB MUKPOOPTAaHU3MOB Ha IIPOLIECC

3aMOpaXKUBAHUS.

BrusHue MIOTHOCTH TOMYJSIMM HAa CKOPOCTh OXJIAXIEHUS OWOMacchl KIETOK IPOAYIIEHTOB

MIPOU3BOJICTBA

BnusiHue ycnoBuii KyIbTUBHPOBaHUS, (a3 pocTa NPOAYLEHTOB Ha CKOPOCTh OXJIaXAeHHUsI OMOMacChl

KJIETOK ITPOJYLIEHTOB MTPON3BO/ICTBA.

BinsiHue cocraBa cpeipl 3aMOpPaXUBAaHUS HA MAapaMeTpbl XPAaHEHHsI, YCJIOBHS PAa3MOpPaKUBaHUA

KJIETOYHOMN CYCIIEH3UU.

Kpuorpanynuposanue, 3anaqu.

AmmapatypHoe odopmireHne [IPOU3BOACTBEHHOTO npotecca c HCII0JIb30BAaHUEM

KpUOTPaHyJIUPOBAHUS.

CyOnuManoHHOe 00€3BOKMBAHUE B OMOTEXHOJOTHYECKUX MPOU3BOJACTBAX, 3a1a4X JUTS TIOTYUEHHS

L[EJIEBBIX MTPOAYKTOB.

AmmapatypHoe opopMIIeHHE CYOIUMAIIMOHHBIX MpotieccoB. [[pruMeps! Tpou3BOACTB.
Konnentpatopsl. KpucranmmuzaTopsl.

HuskoremnepaTypHble TEXHOJIOTHH KaK HHCTPYMEHT (POPMHPOBAHUSI CTPYKTYPHO-(QYHKIIMOHATBHBIX

CBOMCTB LIEJEBBIX MIPOIYKTOB.

Lenn ncronp30BaHus CyOTMMAIIMOHHOTO 00€3BOKMBAHUS B IPOMBIIIUIEHHOW OHMOTEXHOIOTHU?

Lenu ucnonp3oBanus ra3uuKaTopa KPUOTECHHBIX KUIKOCTEH?

JaiiTe XapakTepUCTUKy KPUOTEHHBIX KUAKOCTEH. TOKCHYHOCTh KPUOTE€HHBIX KUAKOCTEH,

OTpaHUYECHUS UCIIOJIb30BaHUS KPUOTCHHBIX JKUIKOCTEH B KAYECTBE XJIaJareHTa n3-3a TOKCUYHOCTH?
VkaxuTe amnmapaTypy XpaHEHHs IITaMMOB MHUKpPOOPTaHM3MOB IIPH HCHOJb30BAHUU HM3KUX

Temneparyp?

Hcnonbs3oBaHuE KpUONPOTEKTOPOB B KAUECTBE 3AILUTHBIX CPEACTB.

3HaueHUE T'€OMETPUYCCKONW (POPMBI MCXOJHOTO MPOAYKTa JJISl OOCCIICYCHHS BBICOKOW JIMHEHWHOM

CKOPOCTH OXJIQKJEHHS MTPHU OJIMHAKOBBIX pazMepax?

Hcnonp3oBaHue XKUAKOTO a30Ta KakK XJajareHTa: HeoOXOJMMbIE TapamMeTpbl KOHTPOIS TpHu

UCIIOJIb30BaHUMU.

YKaxXute KpuOonpOoTEKTOPBI, UCIIOJIB3YEMBIE Ul XPAHEHUS LITAMMOB MUKPOOPTaHU3MOB

MIPU UCMOJIb30BaHUU CBEXHU3KUX TeMIiepaTyp?
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