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1. Hean, 3an0aum u IJIaHUpyeMble pe3yJbTaThl 00yUeHusl 10 AUCHUIIITHHE



K ocHOBHBIM 1€fIM OCBOEHMSI AMCUMILINHBI «lICrojb30BaHME TEXHUKU HU3KHX
TeMIepaTyp B OMOTEXHOJIOIMYECKUX MPOIIEcCcax» CIEAYyEeT OTHECTHU:

— (opmupoBaHue 3HAHUN B 00JACTH anmapaToB, NPUMEHSEMbIX B OHOJIOTMYECKHUX
npoleccax;

— U3Y4YEeHHE NPOLIECCOB XapaKTEPHBIX Ul KPHOOHOIOTHH;

— opmupoBaHue 3HaHUH B 006J1aCTH OCHOBHBIX 337124 U IIPOOJIeM KpUOOHOIOTHH.

K ocHOBHBIM 3amadaM OCBOEHMS AUCUUILIMHBI «Vcronb3oBaHME TEXHUKHM HU3KHUX
TeMIIepaTyp B OMOTEXHOJIOTMYECKHUX MPOLIeccax ClelyeT OTHECTH:

— TpPUBUTHE HABBIKOB M BBIPA0OTKA yMEHUS NPUMEHSATb COBPEMEHHbBIE METOIbI
MPOEKTHUPOBAHUSA U pacueTa anmnapaToB JJsl KpuoOHOJIOTHHY;

— OCBOEHHE OCOOCHHOCTEW HM3KOTEMIIEPaTypHOTO BO3ICUCTBUS Ha OMOJIOTHYECKHE
OOBEKTHI;

— U3y4eHue crnoco00B XpaHEHUs U TPAHCIIOPTUPOBKU OUOJIOIMYECKUX 0OBEKTOB.

OOyuenne 1o aucuuiuinHe «lcnonp30BaHWe TEXHMKM HHU3KUX TeMIepaTryp B
OMOTEXHOJIOIMUYECKHMX IIPOIieccax» HalpaBiIeHO Ha (JOPMHUPOBAHUE Y OOYyHAIOLIMXCS CISYHOIINX
KOMIIETEHIINH:

Koa u HaumeHoBaHue NuuKaTopsl J0CTHKEHUS] KOMIIETEeHIHH
KOMITeTEeH U
[1K-4. CnocoGen NIIK-4.1. 3naer Texnosoruto nonydenust bAB; nmpasuiia
IPOBOJIUTH paboThI ¢ KyJIbTypaMu MUKPOOPTaHU3MOB, KJIETKAaMH PacTEHHH
IOJrOTOBUTEIIbHBIE PA0OTHI | U JKUBOTHBIX, BUPYCAMH; METO/Ibl IIPUTOTOBIICHUS
JUIsL OCYILIECTBIICHUS IUTATENbHBIX Cpel; TPeOOBAaHUS MPOU3BOJCTBEHHON
OMOTEXHOJIOTMUECKHX CaHWUTApPUH, ACENTHKH, TOKapHOH OE30MTaCHOCTH U OXpaHbI

rporeccoB noiaydeHust bAB | Tpyna; MeToasl oAAepKaHUsl YUCTOM KyJIbTYphI IITaMMa
MUKPOOpPTraHU3Ma-MpOayLIeHTa; MpaBuiia paboThI ¢
aBTOKJIABOM; TpeOOBaHUS K CTEPHIIM3ALIMY TUTATENbHBIX CPEL;
MpaBUJIa HKCIUTyaTaluy OMOTEXHOJIOTUYECKOT0 000PYI0BaHUS
HIIK-4.2. YMmeeT npou3BoauTh pabOTHI IO CTEPHIIU3AITUN
71a00paTOPHOI MOCY/Ibl U HHCTPYMEHTOB; OTOMPATh 00pa31bl
MHUKpPOOPTraHU3MOB, KJIETOK PACTEHUN U )KUBOTHBIX, BUPYCOB U3
IPUPOIHON Cpebl; MPOU3BOAUTH MOCEB OUOIOTHUECKOTO
Marepuala C LeJblo MOJyYeHUs] HAKOMUTEIbHOU KYJIbTYpPbI AJIs
MIPOBEJIEHUS] OMOTEXHOJIIOTMUECKOT0 MPoIiecca; IPOU3BOIUTh
IpeIBapUTEIbHYI0 00pabOTKY CBIPBS, HCIIOIB3YyEMOI0 JUIs
MIPUTOTOBJICHUS MUTATEIBHBIX CPEM; MPOU3BOIUTD MIEPECEB
MHOKYJISTHTA C LIEJbI0 BBIJICIICHNS YUCTOM KYJIbTYphI LITaAMMa
MHKpPOOPraHu3Ma-IpoayLeHTa JUIs IPOBEICHUS
OMOTEXHOJIOIMUYECKOI0 IPOIlecca; MPOBEPSITh OTHOPOIHOCTh
YUCTOM KYyJITYpbI LITaAMMa MUKPOOpPraHU3Ma-IpoayLieHTa 110
MOP(OJIOTHIECKUM U (PU3HOJTOTHUCCKUM MPU3HAKAM;
POM3BOIUTH PabOTHI 10 BOCCTaHOBIICHHUIO
TMO(GUITU3UPOBAHHOMN ITAJIOHHOHN KYJIBTYPhI U TIOIICPKUBATH
ee JKU3HECIIOCOOHOCTh

UIIK-4.3. Bnaneer MeTogaMu HOATOTOBKH
OMOTEXHOJIOTMYECKON TOCY/IbI M 000pYIOBaHUS JIS
MIPOBEJIEHUS] OUOTEXHOJIOTMUECKOT0 Mpoliecca; OMOTOTHYECKUX
00BEKTOB M MaTEPUAJIOB JUIsl OMOTEXHOIOTUYECKOTO MPOIIECCa;
MIPUTOTOBJICHUS MUTATEIBHBIX CPEA ISl KyJIbTUBUPOBAHUS
MHUKpPOOPTraHU3MOB-IIPOIYIIEHTOB, KIETOUYHBIX KYJIbTYp
YKUBOTHBIX U PACTEHUM, BUPYCOB 33IaHHOTO COCTaBa;
BBIJICJICHHUE U MOJICPHKAHNUE YUCTBIX KYJIbTYP
MHKPOOPTraHU3MOB — NPOAYIHEHTOB BAB; 0)KMBIICHHSI KYIBTYD




MHUKPOOPTaHU3MOB, ITIPOBCACHUA ITOCEBOB MUKPOOPTaHU3MOB-
IpOAYHCHTOB Ha TBEPALIC U JKUAKHC ITHUTATCIILbHBIC CPCbI

2. MecTO JUCHHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlMcuuruiiHa OTHOCHTCS K 4YacTH, (OpMHpPYEMOIl ydYaCTHHKaMH 00pa30BaTEeIbHbIX
OoTHOIICHUM, 6510ka b1 Jluctumummabl (MOIyH).

HucunmumHa «Vcmonp30BaHue TEXHUKH HU3KHAX TEMIIEparyp B OHOTEXHOJOTHUYECKUX
Iporeccax» B3auMOCBs3aHa JIOTHYECKU U COJIEPKATEIbHO-METOANYECKH € AUCHUIUINHAMMU

- «TermomaccooOMeH U THAPOIMHAMUKA B OMOpEaKTOpax»;

- «HuzkoTemriepaTypHble TEXHOJIOTHH B NPOU3BOACTBE M XPAHEHUH TEPMOIAOMIIBHBIX
OuomarepuanoB;

- «OkcTpeModuIbHBIE (POPMBI MUKPOOPTAaHU3MOB B OMOTEXHOJIOTUYECKUX MPOLIECCAX)).

3. CTpykTypa u cojep:KaHue JUCUUIINHbBI
OO61mas TpyA0eMKOCTh TUCIUIUIMHBI COCTaBIsIeT 5 3aueTHble enuHullbl (180 yacos).

3.1. Buabl yueOHoii padoThl U TPYA0EMKOCTH

Ne But yue6Hoii paGoTsI KoanuecTBo CemecTpbl
n/n 4acoB 2 -
1 | AyauTtopHble 3aHATHSA 36 36 -

B ToMm unce:

1.1 | Jlexkuuu 18 18 -
1.2 | CeMuHApCKUE/TPAKTUUECKUE 3aHSATHS - - -
1.3 | JIJaGopaTOpHBIC 3aHSATHS 18 18 -
2 | CamocrosiTeqibHas pabdoTa 36 36 -
3 | Ilpome:xkyToUyHAasi aTTeCTAIUS -
9K3aMEH -
Hroro 72 72 -

3.2. TemarnuyecKuil IVIaH U3YYCHUS TMCUMILTHHbBI
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1. Tema 1. BBegeHue B UCIIOIL30BAHUE 6 2 - - - 4

TEXHUKH HU3KUX TEMIIEpaTyp B
OMOTEXHOJIOTMYECKHX MPoLIeccax

2. | Tema 2. O6macTu MpUMEHEHHS TEXHUKU 8 2 2 - 4
HU3KHUX TEMIIepaTyp B
OMOTEXHOJIOTHYEeCKUX poueccax. Lemn
U 33/1a41

3. | Tema 3. HuzkoremnepaTypHble METOIbI 10 4 2 - 4
B OMOTEXHOJIOTHU




Tema 4. @akTophbl, BIUSIONINE HA 12 2 4 - 6
BBIKMBAEMOCTh MUKPOOPraHU3MOB MpU
JICHCTBUH HU3KUX TEMIIEPATYP

Tema 5. KpuorpanynupoBaHue B 8 2 2 - 4
OMOTEXHOJIOTMYECKHX Mpolieccax
Tema 6. KprokoHIIeHTpupOBaHUE B 10 2 4 - 4
OMOTEXHOJIOTMYECKHX MPOIIECCcax
Tema 7. CyOnumannoHHOe 8 2 2 - 4

00€e3BOKUBaHUE B
OMOTEXHOJIOTMYECKUX MPOIIeccax

Tema 8. AnmaparypHoe oopmieHue 10 2 2 - 6
HU3KOTEMITEPaTyPHBIX MTPOIIECCOB B
OMOTEXHOJIOTHH

Hroro | 72 18 - 18 - 36

3.3. Conpepxanue I1MCHUNINHBI

Tema 1. BBeneHue B HCHOJb30BAHME TEXHUKM HHM3KHMX TeMIeparyp B
OMOTEXHOJIOTMYEeCKHX Npoleccax

TexHuka HU3KUX TeMIiepatyp B OuoTexHosioruu. TepmoctatupoBanue. Kpucrannuzanus,
cyOnuMupoBaHHe, KpUOTPaHyIMPOBaHUE, KPUOKOHIICHTPUPOBAHUE.

Tema 2. O61acTH NPUMeHEHUS TEXHUKU HU3KUX TEMIIEPATYP B OMOTEXHOJIOTHYeCKHX
npoueccax. leaun u 3agaun

HemnpepbiBHBIE XOJIOMUIbHBIE IIEMH. XpaHEHHE M TPAHCHIOPTHPOBAHUE OMOIOTHYECKU
AKTHUBHBIX MCTCPUAJIOB, LIC/IN U 3a1a4U. HpOFpaMMBI 3aMOpaXnuBaHu.

Tema 3. HuzkoremnepatypHbie MeTObl B 0MOTEXHOJIOTHH

OcoOeHHOCTH HHU3KOTEMIEPAaTYPHBIX METOAOB B PA3IUYHBIX OMOTEXHOJIOTMYECKHX
npou3BoicTBaX. [IpuMepbl OMOTEXHOIOTHUECKUX MPOU3BOJICTB, HCITOJIB3YIOMINX TEXHUKY HIU3KUX
TeMIIEpaTyp Il MOTYUYEHHS IEJEBBIX IPOIYKTOB.

Tema 4. @akTOpbl, BJAHSIONINE HA BBI)KUBAEMOCTh MUKPOOPraHU3MOB NPH /IeiiCTBUH
HHU3KHUX TeMIepaTyp

@DakTOphl, BIUSIONINE Ha BBDKMBAEMOCTh MHUKPOOPTaHM3MOB TpPU ACUCTBUM HU3KHX
TeMmriepaTyp. Tum W IITaMnm MHUKPOOPTAaHW3MOB, IUIOTHOCTh  TMOMYJISINH,  YCIOBHS
KyJIbTUBUPOBaHHUA, (a3a M CKOPOCTb pPOCTa, CKOPOCTb OXJAXKICHHs, COCTaB Cpeabl
3aMOpaKUBaHUs, TApaMeTPhl XpaHEHHUs, YCIOBUS Pa3MOpPAKUBAHUS KIETOYHON CyCIIEH3UU.

Tema 5. KpuorpanyjnpoBanue B 0MOTEXHOJIOTMYECKHUX Mpoleccax

KpuorpanynupoBanue. OOmacT TpUMEHEHUS B Pa3IUYHBIX OHOTEXHOJIOTUYECKUX
MPOU3BOJICTBAX, 3aJaud, IIOJIYYCHHE IICJIEBBIX MPOAYKTOB. AmmaparypHoe oQhOopMICHHE.
[Tpumepbl TPOU3BOACTB.

Tema 6. KpnokoHueHTpHpoBaHue B 0HOTEXHOJIOTHYECKHX Npoueccax
KpuokonuentpupoBanue B OMOTEXHOJOTHUYECKMX IPOM3BOJCTBAX, 3a/JayH, IMOJy4YEeHHE
LIEJIeBBIX MPOAYKTOB. AmnmapaTypHoe opopmiieHue. [Ipumepsl mpon3BOACTB.

Tema 7. CyOomumannoHHoe 00e3B0KHBAHNE B O0MOTEXHOJIOIMYECKHUX Npoleccax
CyOnauManuoHHoe 00€3BOXKMBaHME B OMOTEXHOJOIMYECKMX IPOM3BOJACTBAX, 3aJaud,
MOJTyYSHHE IENIEBBIX MPOIYKTOB. AmnmnaparypHoe odopmienue. [Ipumeps! mpou3BoaCTB.




Tema 8. AnmaparypHoe odopmiieHHe HHU3KOTEMIIEPATYPHBIX IMPOLECCOB B
OMOTEeXHOJIOTHH

AnmnapatypHoe odopmieHHe HH3KOTEMIEPaTYpPHBIX IPOLECCOB B OHMOTEXHOJOTHH.
XOJOIUIbHBIE MAalIMHBL, [apaMeTpbl, XapaKTEpPUCTHKH, Ha3HadyeHWe. KOHLEHTpaTophl.
Kpucrannuzaropsr.

3.4. TemaTnka CeMMHAPCKHUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI
3.4.1. CemuHapckue 3aHATUSA

Tema 2. OGnacTu NpUMEHEHUS TEXHUKH HU3KUX TEMIIEpPaTyp B OMOTEXHOJIOTHYECKUX
npoueccax. Llenu u 3agaun

Tema 3. HuzkoTtemmepaTypHble METO/IbI B OMOTEXHOJIOTHH

Tema 4. @akTopsl, BIUAIOINE HA BBDKUBAEMOCTh MUKPOOPTaHU3MOB IIPU IEHCTBUU
HU3KUX TEMIEPATyp

Tema 5. KpuorpanynupoBaHnue B OMOTEXHOIOTMUECKUX MPOIEccax

Tema 6. KprnokoHueHTpupoBaHie B OMOTEXHOJIOIMUECKHUX MPOLIECCcax

Tema 7. CyOnumManioHHOe 00e3BOKUBAaHHE B OMOTEXHOJIOTHUECKUX IpoIieccax

Tema 8. AnnaparypHoe oopmiieHne HU3KOTEMIIEPaTyPHBIX IPOLIECCOB B
OMOTEXHOJIOTHH

3.4.2. JlJabopaTopHbI€ 3aHATUS

Tema 1. M3yueHune napamMeTpoB KpHOIPaHyJIUPOBaHMsS U OLIEHKA KPUOPE3UCTEHTHOCTH
TEPMOJIAOMITBHBIX OMOJIOTHYECKUX 00BEKTOB MPOMBIIIUIEHHBIX IITAMMOB ITPOKAPHOT (6 4acoB).

Tema 2. M3yueHne napaMeTpoB KpHOTPAHYIUPOBAHMS U OLIEHKA KPUOPE3UCTEHTHOCTH
TEpPMOJIAOMIIBHBIX OMOJIOTHYECKUX 00BEKTOB MPOMBIIIUIEHHBIX IITAMMOB JPOXKKEBBIX U
MHIIETHATBEHBIX TPUOOB (6 4acoB).

Tema 3. TlogOop mapamMeTpoB MPOrpaMMHOIO yIpaBIEHUS MpoIieccoM (pa3zoBoro
Mepexo/ia CO CMEHOM arperaTHoro COCTOSIHUS IOCPEICTBOM KPUOTPaHyJIMPOBAaHUSI OMOMACChI
TEPMOJIAOMITBHBIX OMOJIOTUYECKUX 00BEKTOB MPOMBIIIUIEHHBIX IITAMMOB IMPOKAPHOT (6 4acoB).

Tema 4. TlogOop mapamMeTpoB NPOrpaMMHOIO yIpaBiIeHUS MpoIieccoM (azoBoro
nepexo/ia co CMEHOM arperaTHOro COCTOSIHUS MOCPECTBOM KPUOTPaHYIUPOBaHHs OOMacChI
TEepMOJIAOMITBHBIX OMOJIOTHYECKUX 0OBEKTOB MPOMBIIUIEHHBIX IITAMMOB 3yKapuoT (6 4acoB)..

Tema 5. M3yueHne cpaBHUTENbHBIX XapaKTEPUCTUK (OPMBI U BUJIa KOHTEHHEpa U
reOMETPHUECKUX apaMeTPOB HAa KPUOPE3UCTEHTHOCTD PA3JIMYHBIX TEPMOIAOMIBHBIX
IIPOMBIIIJIEHHBIX IITAMMOB ITPOKAapHUOT (4 yaca).

Tema 6. M3yueHune cpaBHUTENbHBIX XapaKTEPUCTUK (OPMBI U BUJIa KOHTEHHEpa U
reOMETPHUECKUX TapaMEeTPOB HA KPUOPE3UCTEHTHOCTh PA3JIMYHbBIX TEPMOIAOMIBHBIX
MIPOMBIIIICHHBIX IITAMMOB 3YKapHOT (4 yaca).

Tema 7. Couetanue npoLECCOB 3aMOPaKUBAHUSI-PA3MOPAKUBAHUS HA
AKHU3HECTIOCOOHOCTh 1 OMOJIOTUYECKYI0 aKTUBHOCTh IPOMBIIIIEHHBIX IITAMMOB-IIPOIYLIEHTOB
OMOJIOTMYECKH aKTUBHBIX COeMHEHUH (4 "aca).

4. Y4yeOHO-MeTOAMYECKOE M HHPOPMAIIMOHHOE 00ecIeYeHue

4.1. OcHoBHas JUTEpaTypa

1. Cemenos I'.B., Kpacnos N.C. Cy0numManuoHHas Cylika MHUILEBBIX MPOAYKTOB. — M:
HeJIu mmroc, 2018r. — 293 c.

2. ®unun H.B., BenykoB C.B. Ilpoueccel u anmaparbl KHUAKOCTHBIX cUCTeM: YuyeOHOe
nocobue/Coun, OO0 «Ctepx», 2012. — 468 c.



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

4.2. JlomoJiHUTe/JIbHAS JIUTEpaTypa

1. AwmetuctoB E.B. OcHoBbl Teopum TeriooOMeHa: YuebHoe mocobue. — M.:
WznarensctBo MOU, 2000. — 247 c.

2. Vciokun W.II. YcTaHOBKM, MaliMHBI W amnmaparbl KPUOTE€HHOM TEXHUKH. M.:
[IuieBast mpOMBILIIIEHHOCTB, 4.2, 1982, 296 ¢

3. AwmerucroB E.B., Kinumenko B.B., IlaBnoB IO.M. Kunenume KpHOre€HHBIX
)unkocreil. M: Dueproaromusaart, 1995. — 400 c.

4. CrpaBouHUK 110 PU3UKO-TEXHUYECKHUM ocHOBaM kpuorenuku/ [Toa. Pex. Mankosa
M.IL. — 2-e u3n. — M.: Dueprus, 1975. — 432 c.

5. ®unun H.B KpuoreHHble TEXHOJIOTUH B PEIICHUM aKTyalbHbIX 3a]a4 TEXHUKH U
npo6iem skosorun. — M.:MI'VUD, 2006. — 130 c.

6. Bynpuk B.B. ®usnueckie 0OCHOBBI KpUOMETOI0B B MEUIIMHE. Y4yeOHOoe mocodue.
—M.: MBTY um. H.O. baymana, 2007. — 136 c.

7. ApxapoB A.M., ®umn H.B., lypransckuit 2.®. u np. KpuoreHHbie CUCTEMBI.

Tom 2. OcHOBBI IPOEKTHPOBAHUS ANNIapaTOB, YCTAHOBOK U cucteM. M: MammuHoctpoenue 1999 -
720 c.

8. I'enepanoB M.b. Mexanuka TBEpIbIX TUCIIEPCHBIX CPE B MPOIECCAX XUMUUECKOM
TexHoJoruM: Y4el. mocodue aist By30B. — Kanyra: MU3narensctBo H. boukapesoii, 2002. — 592 c.

9. AwmeructoB E.B., bnaxenkos B.B., 'oponos A.K. u np. MoHoaucneprupoBaHue
BEIIECTBA: MPUHIIUIIBI U IpUMEHEHUE. — M.: DHeproaromusaat, 1991. — 336 c.

10.  AwmerucroB E.B., JImutrpues A.C. MoHOIuCIIEPCHBIE CUCTEMBI U TEXHOJIOTMH. —
M.: U3natensctBo MOU, 2002. — 392 c.

4.3. JIuueH3MOHHOE M CBOOOJHO pacnpocTpaHsieMoe NPOorpaMMHoOe odecriedyeHue
1. [Iporpammer makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHble TpPo(ecCHOHAIbHbIE 0a3bl JaHHBIX M HUH(OPMAIMOHHBbIE
CIpaBOYHbIE CHCTEMbI

1. www.elibrary.ru — Hay4Hast 2JIEKTpOHHAss OMOIHOTEKa;

2. http://www . fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT;

3. https://lib.mospolytech.ru/ - y4eOHO-MeTOmMUECKHE MaTepUabl B JIEKTPOHHOM
BUJIC.

5. MartepuajibHO-TeXHHYECKOe o0ecredyeHue

AynmuTtopust Ul JIEKIMOHHBIX M CEeMHUHAPCKUX 3aHATHH Kadenpbl «TeXHHKa HU3KHX
temnepatyp» uM. [LJI. Kanuubsr AB2214. (115280, r. Mocksa, yi. ABTo3aBoackas, a. 16 ctp. 1
(xoprryc 2)).

IIpu kadenpe «Texnuka Hu3KuUX Temneparyp» wum. ILJI. Kanumsr pabotaer
KOHCYJIbTaI[MOHHO-BRIUUCIUTENBHBIN Ki1acc AB2209 (115280, r. Mocksa, yi. ABT03aBOJICKas, 1.
16 ctp. 1 (kopmyc 2)) ajigs CcamMOCTOSATEIBHON pabOThl, OCHAIIEHHBI KOMIBIOTEPAMH C
COOTBETCTBYIOLIUM PACUETHBIM U IpapUUECKUM NIPOTrPAMMHBIM 00€CIICUEHUEM.

Jlaboparopus ajs MpaKTUYECKUX 3aHATHH Kadeapsl «Xumbuorex» AB5203 (115280, T.
Mocksa, yi. ABTo3aBojcKas, A. 16 ctp. 1 (kopmyc 5)).

IIpu kadenpe «Texnuka Hu3KuX Temneparyp» wum. ILJI. Kanuusr pabotaer
KOHCYJIbTAIIHOHHO-BBIYUCIUTENBHBIA  Kacc AB2209 jans  caMOCTOSITEIbHOH — pabOTHI,



OCHALICHHBI KOMIIBIOTEPAMHU C COOTBETCTBYIOLIMM PAcCU€THBIM U rpapuuecKUM MPOrpaMMHBIM
obecrieueHneM

Peanu3zarust o6pazoBaTenbHOM MporpaMMbl 00eCIieYnBaeTCst JOCTYIIOM KaK/10TO CTYIEHTa
K MH(GOPMAIIMOHHBIM pecypcam — Oubnroreunomy (PoHIy U CETEBBIM pecypcam MHTepHeT.

6. Meroau4yeckue peKOMeHIALUH

6.1. Metoanyeckue peKOMEHIAIUH JJIsl MPENOJaBaTeNisi M0 OPraHU3aNuu
00yueHuUs

MeTtouka npenoaaBaHus JUCHUIUIUHBI «VIcronb30BaHne TEXHUKHU HU3KUX TEMIIEPATYP B
OMOTEXHOJIOIMUYECKHUX MPOLECCax» U pean3alus KOMIETEHTHOCTHOIO MOAX0/a B U3JI0KEHUH U
BOCIIPUATHN MaTepuaja MpeAyCMaTpUBAacT HCIIONb30BAaHUE CIEAYIOIIUX AKTHBHBIX U
WHTEPAKTUBHBIX (OPM TMPOBENCHHS TPYNIOBHIX, MHIMBUIAYAIbHBIX, AyAUTOPHBIX 3aHATHN B
COYETAaHUH C BHEAYAUTOPHON pabOTOH ¢ 1esbio (OPMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATTBHBIX
HaBBIKOB 00YYarOIUXCA:

— paboTa Ha ceMHHapax MO MOJYYCHHIO 3HAHUHM B obmactu «Vcmonbp3oBaHUE TEXHUKU
HU3KUX TEMIEPATyp B OMOTEXHOJIOTMYECKUX MPOLECCAX).

OCHOBHBIM TpeOOBaHMEM K IMPENOAABAHUIO JUCLUIUIMHBI SBJISETCS TBOPYECKUH,
POOJIEMHO-THAIOTOBBIN MOIXO/, MO3BOJISIONIUI MOBBICUTh HHTEPEC CTYJICHTOB K COJCPKAHUIO
y4eOHOro MaTepuaia.

OcHoBHas ¢opMa U3ydeHUs U 3aKperIeHNUs 3HaHUHM 110 3TON AUCLUUIUIMHE — JICKI[MOHHAs,
naboparopHas u npaktudeckas. [IpernonaBaTens JOMKEH MOCIEA0BATENbHO BEIYUTATh CTYICHTAM
psAn JeKUuuid, B XOA€ KOTOPBIX CIEAYyeT COCPEIOTOYUTh BHUMAHHE Ha KIFOYEBBIX MOMEHTax
KOHKPETHOI'O0 TEOPETUYECKOI0 MarepHaia, a TakKe OpPraHu30BaTh IPOBEACHUE MPAKTHUECKHX
3aHATUN TakuM 00pa3oM, YTOOBl AKTUBU3UPOBATH MBILIUIEHHE CTYAEHTOB, CTHUMYJIMPOBATH
CaMOCTOSITENTbHOE M3BJICYCHHE MMH HEOOXOAMMOW WH(POpPMALUU M3 PAa3IUYHBIX HCTOYHHKOB,
CPAaBHUTEIbHBIA aHaJIM3 METOJOB pEIIEHUH, CONOCTaBIEHUE IOJYYEHHBIX pE3YyJIbTATOB,
(OpMyYIMPOBKY U apryMEHTAIMI0 COOCTBEHHBIX B3IJISIOB HA MHOTHE CIIOPHbIE TPOOIEMBI.

OcHOBY y4eOHBIX 3aHATHH IO AUCIUIUIMHE COCTABJISIIOT JEKIHU. B mporecce oOyueHwus
CTYAE€HTOB UCIOJIb3YIOTCS pa3IMYHbIC BU/Ibl YU€OHBIX 3aHATUH (ayJUTOPHBIX U BHEAYAUTOPHBIX):
JIEKIIMH, CEMUHAPCKUE 3aHATHUS, JJabopaTopHble paboThl, KOHCYIbTallMU U T.1. Ha mepBoMm 3aHsTHH
110 JaHHOW y4eOHOW AUCIUIINHE HE00X0IMMO 03HAKOMHTD CTYAEHTOB C MOPSAKOM €€ H3yUYCeHHUS,
PacKpbITh MECTO U POJIb TUCIUIUIMHBI B CHCTEME HayK, €€ MPAKTUYECKOE 3HAaYeHHE, TOBECTH 0
CTYAI€HTOB TpeOOBaHUs Ka(eapbl, OTBETUTH HA BOIPOCHI.

B xon€ 1eKIIMOHHOrO 3aHATHS IIPENoAaBaTelb JOJKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI,
03HAaKOMMTb CTYJICHTOB C IEPEYHEM OCHOBHOW U IOTIOJHUTENBHOM JTUTEPATyPhI MO TEME 3aHATHUS.

Bo BcTynuTenbHOM yacTH JIEKIIMKU 0OOCHOBATh MECTO U POJIb U3y4aeMoil TeMbl B yueOHOH
JUCLMIUIMHE, PAacKpbITh €€ INpakTudyeckoe 3HaueHue. Ecnm uutaercs He mepBas JEKLUs, TO
HEOoOXOUMO YBsI3aThb €€ TeMy C MpeAblAylLIel, He Hapyllas JIOTUKH H3JI0XKEHHsS y4yeOHOro
Matepuana. JIeKIuo cieayeTr HaunHaTh, TOJBKO YETKO 0003HAUUB €€ XapakTep, TEMy M KpyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0J1€ OyyT pacCCMOTPEHBI.

B oOcHOBHOI YacTH JEKIHMH CIEAyeT pPACKPbITh COJIep’KaHuEe Y4eOHBIX BOIPOCOB,
aKIEHTUPOBaTh BHUMAHHUE CTYJCHTOB HAa OCHOBHBIX KaTEeropHsX, SIBJICHUAX M Ipolieccax,
0COOEHHOCTSIX UX MPOTEKaHUs. PacKphIBaTh CYyIIHOCTh U COJIEPKAHUE PA3IMYHBIX TOUEK 3PEHUS
YW HAyYHBIX TOAXOJOB K OOBSCHEHHIO TeX WM HWHBIX sBIEHHA M mporeccoB. Cremyer
apryMeHTHPOBAaHO 00OCHOBATh COOCTBEHHYIO MO3ULHUIO MO CIIOPHBIM TEOPETUYECKUM BOIIPOCAM.
[IpuBoauTE NpUMEpPHI. 3a1aBaTh 10 X0y U3JI0KEHUS JEKIMOHHOIO MaTepHralla BOIIPOCHI U 1aBaTh
Ha HHUX OTBET. JTO CIOCOOCTBYET AKTHUBM3ALMU MBICIUTEIbHONU AEATEIBHOCTH CTYJEHTOB,
MOBBIIIEHUIO UX BHUMaHMs U MHTEpeca K MaTepuaily JeKIHH, ee coaepkanuto. [Ipenonasarens
JIOJDKEH PYKOBOAMTH pabOTOM CTYyAEHTOB MO KOHCIIEKTHPOBAHUIO JIEKIIMOHHOIO Marepuala,



MOUEPKUBATh HEOOXOIUMOCTh OTPAKCHHS B KOHCIIEKTAaX OCHOBHBIX IOJOXKEHHH H3ydaeMoil
TEMBI, 0CO00 BBLAEISAS KaTETOPUIHHBIN anmapar.

B 3aitounTenbHON 4acTH JIEKIUH HEOOXOJUMO CPOPMYJIMPOBATH OOIIME BBIBOABI IO
TEME, PACKPBIBAIOIINE COJIEPIKaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIKIUH. OOBSIBUTH TUIaH
0YepeTHOTO CEMHUHAPCKOTO WM JIa0OpaTOPHOTO 3aHATHA, JaTh KPAaTKUE DPEKOMEHIAIMH 10
MOJITOTOBKE CTYACHTOB K CEMHHApy MWK JabopaTopHoi pabote. OmpenenuTb MECTO U BpeMs
KOHCYJIBTAI[MH CTYJICHTaM, MOYKENIABIINM BBICTYIIUTh Ha CEMUHApE ¢ JIOKJIaIaMu U pedeparaMmu
10 aKTyaJIbHBIM BOIIPOCAaM 00CYKIaeMOH TEMBI.

Henp mnpakTtuueckux M J1a0OpaTOPHBIX 3aHATHH — OOECIeYUTh KOHTPOJb YCBOCHHUS
y4eOHOro MaTepualia CTyJIEHTaMH, PacIIMpeHUe W YriIyOJeHHe 3HAHWH, MOJTYYCHHBIX MU Ha
JEKIUSAX U B X0/I€ CAMOCTOSITEITBHONW PabOTEHI.

[loBbimieHne >(QQPEKTUBHOCTH MPAKTHUECKUX 3aHATHHA JIOCTUTAETCS IMOCPEICTBOM
CO3JIaHHsI TBOPYECKOW OOCTAaHOBKH, PACIOJIararolieil CTYJICHTOB K BHICKa3bIBAHUIO COOCTBEHHBIX
B3IJIAJIOB M CYXKJICHUH 110 00CY’KIaeMbIM BOTIPOCaM, XKEJTaHUIO Y CTYICHTOB ITOpadoTaTh y JOCKH
IIPU PELICHNUH 3a/a4.

ITocne KaXJa0ro JIEKIMOHHOIO, JIADOpaTOpHOTO M IPAKTUYECKOTO 3aHATHSA CHETIaTh
COOTBETCTBYIOIIYIO 3aIHMCh B KyPHAJIAX ydeTa ITOCEIIaeMOCTH 3aHATHH CTYA€HTaMH, BEIICHUTD Y
CTapOCT YYEOHBIX I'PYII NPUUYMHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATUSAX. [IpoBOIUTH TpyIIIIOBBIE
Y MHIMBUAYAJIbHBIE KOHCYJIBTAIIMH CTYJICHTOB 110 BOIIPOCAM, BO3HUKAIOIIUM Y CTYJIEHTOB B XO/1€
X TOATOTOBKM K TEKyIIEH M TPOMEXKYTOYHOH aTTeCTaluH IO Yy4eOHOW UCIUILIMHE,
PEKOMEH/I0BATh B TOMOIIb YUEOHBIC U JPYTHe MaTEPHAIIbL, a TAKKE CIIPAaBOYHYIO JIUTEPATYPY.

6.1. MeToanuyeckne YKa3aHus Jisl 00yYAOIIUXCS 110 OCBOCHUIO U CIUIIINHbBI

CamocrosiTenbHas paboTa sBJISETCS OAHMM M3 BUJOB IOJYy4YeHHUs O0Opa3oBaHUs
00y4JaromuMICcs ¥ HalpaBJieHa Ha:

. U3YyYEHUE  TEOPETUYECKOro  Marepuana, NOArNOTOBKA K  JIGKIIMOHHBIM,
1a00paTOPHBIM, CEMUHAPCKUM (TTPAKTUYCCKIM ) 3aHSTHSIM;

. MOArOTOBKA K TECTUPOBAHHUIO C HCIOJB30BaHHUEM 0OIIe00pa30BaTEIHLHOTO
nopraina.

CamocrosiTenbHas paboTa CTYACHTOB MPEACTABISAET COOON BaXKHEHIIee 3BEHO yU4eOHOTO
mporecca, 0e3 TMpPaBUIBHOW OpraHU3aIMM KOTOPOrO OOYyYaloOIIMICS HE MOXET OBITh
BBICOKOKBANU()UIIUPOBAHHBIM BBIITYCKHUKOM.

CTyZneHT JOKEH TOMHUTD, YTO HAUYMHATh CAMOCTOSITEIbHBIE 3aHATHS CIENYET C IIEPBOTO
ceMecTpa ¥ IPOBOAUTD UX PeryssspHO. OueHb BaKHO MPUIOKUTH MAKCUMYM YCUIIH, BOJIU, YTOObI
3acTaBUTH ceOs paboTaTh ¢ MOJHOM HArPy3KOU ¢ MEPBOro JHS.

Kaxnplii cTyIeHT TOJDKEH caM IJIAHMPOBATH CBOIO CAMOCTOSITEIBbHYIO PadOoTy, HCXOAS U3
CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJMPYET BBIIOJHEHUE pabOThI, co3aaeT Oosee
CHOKOWHYI0 OOCTaHOBKY, YTO B UTOT€ MOJOXKHUTEIHLHO CKa3bIBACTCS HA YCBOCHUH MaTepHarna.

BaxHo mosiHee yuecTb 00CTOSATENBCTBA CBOEH pabOTHI, YSICHUTD, YTO SIBISETCS TJIaBHBIM
Ha JaHHOM JTarle, KaKylo M0oCIe10BaTeIbHOCTh pab0OThl BBIOPATh, YTOOBI BBIOJIHUTD €€ JTyYllle U
C HAMMEHBIIUMU 3aTpaTaMU BPEMEHHU U YHEPTHUH.

JUis TUI010TBOPHOM paboThl HEMAJIOBAXXHOE 3HAUCHUE MMEET 00CTaHOBKA, OpraHU3aLus
pabouero mecta. Hy»Ho T0OUTHCS, 9TOOBI MECTO PAOOTHI IO BO3MOXHOCTH OBLIO TIOCTOSTHHBIM.
PaGota Ha mpuBBEIYHOM MecTe JienaeT ee 6osee mIoA0TBOPHOM. [IpoyKTUBHOCTH pabOThI 3aBUCUT
OT IPAaBWJIBHOIO YEPEAOBAHUS TpyAa U oTAbIXa. [l03TOMY Kax/iple yac WM ABa CIeLyeT JeiaTh
nepepelB Ha 10-15 MuHyT. BbIXOAHBIE AHM Jyd4lle MOCBATUTh AKTUBHOMY OTIBIXY, 3aHATHUAM
CIIOPTOM, MpOTyJKaMH Ha CBEeXeM Bo3ayxe U T.1. Jlake mepekioueHue ¢ OJHOTO BHJA
YMCTBEHHOH pabOThI Ha JPYTO MOKET CIYKHUTh aKTUBHBIM OTIBIXOM.

CTyneHT OOKEH TOMHHUTh, YTO B TpoLEecCe OOYYEeHHs BaXKHEUIIYIO pOJb HIpaeT
camocTosTenpHas pabora ¢ kHUroil. Hayuutbcst paboTaTh ¢ KHUIoOM — BakHeHIIas 3ajada
cTyneHta. bes 3Toro HaBbIka OyAeT Ype3BBIYAMHO TPYAHO M3ydaTh MPOTPAMMHBIN MaTtepHual, u



MHOT'O BpeMeHH OyJIeT MOTpayeHo HepalunoHalbHO. PaboTa ¢ KHUrOM CKJIaAbIBAeTCS U3 YMEHUS
noaoopaTh HEOOXOAUMBIE KHHTHU, pa300paThCsi B HHUX, 3aKOHCIIEKTHPOBATh, BHIOPATh TJIaBHOE,
YCBOUTH U IPUMEHUTH Ha MPAKTUKE.

7. ®OHI OLIEHOYHBIX CPEJCTB

7.1. MeToabl KOHTPOJISI M OLICHMBAHMS Pe3yJIbTATOB 00YYCeHUA

CdopMUPOBAaHHOCT  KOMIIETEHIMIH TPU H3YyYEHWH JUCLUIUIMHBI  ONpPEAeIIseTCs
MOCPEJICTBOM OIIEHKH COOTBETCTBUSI OTBETOB W/MJIM BBINOJHECHHUS 3aJaHUil 3asBICHHBIM
WHJMKATOpaM B paMKax MEPONPHUATHM TEKYIIEro KOHTPOJA M IPOMEKYTOYHOM aTTecTaluuu
(3auera).

7.2. IlIkaJja ¥ KpUTEPUN OLCHUBAHUA Pe3yJIbTATOB 00y4eHH S

dopMa MPOMEKYTOUHOM aTTECTALMU: IK3AMEH.

IIpomexxyTounas arrectauus oOyvaromuxcs B (opMe 53K3aMeHa MPOBOIUTCS 110
pe3yabTaTaM BBIOJHEHHS BCEX BHUJOB y4eOHOH paboThbl, MPEeIyCMOTPEHHBIX YYEOHBIM IIIIAHOM
110 }IaHHOﬁ AUCHUILINHE, IIPY 3TOM YUUTBIBAIOTCA PE3YJIbTATHI TECKYIICTO KOHTPOJIA YCIICBACMOCTHU
B TeueHHe cemecTpa. OLieHKa CTeNEeHHU TOCTHKEHNs 00yUYaroIUMUCS MJIAHUPYEMBIX pe3yJIbTaTOB
06yquI/m o AUCHUINIMHEC MPOBOAUTCA MPCHIOAABATCIICM, BCAYIIHUM 3aHATUA IO AUCHUIIAHC
METOJ0M 3KCH€pTH0171 OILICHKH. Ilo wmrToram HpOMe)KyTO‘IHOfI arTecTaluy II0 AUCHUIIIINHE
BBICTABJIETCS OLICHKa «OTJIIMYHOY, «XOPpOLLOY, «yZOBIIETBOPUTEILHO WIH
«HEYIOBJICTBOPUTEIBLHO.

HlIkana oyenusanusn Onucanue

BrimonHeHs!l Bce BUABI yUeOHOU pabOThI, MPEAYCMOTPEHHBIC YICOHBIM
m1aHoM. CTyZEeHT JE€MOHCTPHPYET COOTBETCTBHE 3HAHWUM, YMEHUH,
HAaBBIKOB TMPHUBEACHHBIM B Ta0NWIaX I[OKaszaTeeil, omnepupyer
MPUOOPETEHHBIMUA 3HAHUSMHU, YMEHUSMHU, HaBBIKAMU, TIPUMEHSET HX B
CUTYalUsX MMOBBIIIEHHOU c10KHOCTHU. [Ipr 3TOM MOTYT OBITH JOIYIIEHbI
HE3HAYUTENbHbIE  OIIMOKH,  HETOYHOCTH,  3aTPyOHEHHS  TpHU
AHAJIMTUYECKUX ONepalusax, MEPEeHOCE 3HAHUM U YMEHUW Ha HOBBIE,
HECTAHAAPTHBIE CUTYalUH.

Omauuno

BrinmonHeHsl Bce BUABI yueOHOW pabOThI, MPEAyCMOTPEHHBIE YUeOHBIM
maHoM. CTyZIeHT JEMOHCTPUPYET HEMOIHOE, PAaBUILHOE COOTBETCTBUE
3HaHWHW, YMEHUH, HAaBBIKOB MPHUBEIACHHBIM B TaOJHUIAX TMOKa3aTeseH,
00 eCIM TIPH 3TOM OBLIH JOMYIICHBI 2-3 HECYIIECTBEHHBIC OITHOKH.

Xopowio

BrimonHens! Bce BUIBI yueOHOM paboThI, MPeayCMOTPEHHBIE YUEeOHBIM
wraHoM. CTYIEHT JNeMOHCTPHPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBEILICHAa OCHOBHAsI, HanOoJIee BayKHAs 4acTh MaTepuaa, HO IPH 3TOM
JONyIIeHa OJ{Ha 3HaYUTENbHasl OIMOKa MJIM HETOUYHOCTb.

Yooenemeopumenvrno

He Bbmomnen omuH wium  Ooiee BUIOB  y4eOHOM  paboTHI,
MPEeIyCMOTPEHHBIX y4eOHbIM TMIaHOM. CTYyIeHT JEeMOHCTPUPYET
HeyoosnemeopumenvbHo | HETIOIHOE COOTBETCTBHE 3HAHHMM, YMEHWH, HABBHIKOB INPHUBEICHHBIM B
TabnuIax ToKa3aTesieid, JOMYyCKAITCS 3HAYUTEIbHBIE  OIIMOKH,
MPOSBIIAETCS OTCYTCTBHE 3HAHUM, YMEHUH, HaBBIKOB [0 DSy




HOKaSaTeHeﬁ, CTYACHT HCHBITBIBACT 3HAUWUTCIIBHBIC 3aTPYAHCHUA IIPH
onepuposanuu 3HAHUAMU U YMEHUAMU npu UX neperoce Ha Hoevle
cumyayuu.

7.3. OueHo4YHBbIE CPeACTBA

3aaHus B OTKPBITOI (popme
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TexHuKa HU3KHX TeMIepaTyp B OMOTEXHOJIOTHH.

TepmoctatupoBanue.  Kpucrammmzanus,  cyOnMMUpOBaHUE,  KPHOIPaHYJIHPOBAHUE,
KPUOKOHILIEHTPUPOBAHUE.

HenpepriBHBIE XONOAWIBHBIE LIETIH.

XpaHeHHe U TPaHCIIOPTUPOBAHNE OUOIOIMYECKH aKTUBHBIX MaTepUaioB, LENH U 3aJauu.
[Iporpammebl 3aMOpaXMBaHUS OHOIOTMYECKHX OOBEKTOB.

OCOOEHHOCTH  HHU3KOTEMIIEPAaTYpHBIX METOJOB B  DPA3IUYHBIX OMOTEXHOJIOTMYECKUX
IIPOM3BOJICTBAX.
buorexHonornueckue Mpou3BOACTBA, HCIOJB3YIOIIME TEXHUKY HM3KUX TEMIEpaTyp AJs
HOJYYEHHUs LENIEBBIX MPOIYKTOB.

@DaxTophl, BIUAIOIIME HA BBDKMBAEMOCTb MHKPOOPTaHM3MOB IMPU JEHCTBUU HU3KHUX
TeMIIeparyp.

OCOOEHHOCTH UYYBCTBUTEIBHOCTH PpA3IMYHBIX BHAOB MHUKPOOPTraHM3MOB Ha IPOLECC
3aMOpPaKUBaHUS.

BiusiHrE MIIOTHOCTH MOMYJISALMU Ha CKOPOCTh OXJIaXK/I€HUSI OMOMAacChl KIETOK IIPOAYLIEHTOB
IPOM3BOJICTBA

Bnusinue ycnoBuil KynbTUBHpOBaHMS, (a3 pocTa MPOAYLIEHTOB Ha CKOPOCTh OXJIAXKACHUS
Oromacchl KJIETOK IIPOAYLIEHTOB IIPOU3BOICTBA.

BnusiHue coctaBa cpembl  3aMOpakMBaHMS HAa TapaMeTpbl  XpaHEHWs, YCJIOBUSA
pa3MopaxMBaHUs KJIETOYHON CYCIIEH3HH.

KpuorpanynupoBanue. OOnacTi NOpPUMEHEHUS B Pa3IMUHBIX OMOTEXHOJIOIMYECKUX
IIPOM3BOJICTBAX, 3a/1a4H, MIOJy4E€HHUE LIE€TEBbIX IPOITYKTOB.

AmnnapatypHoe odopMIIeHHE IPOM3BOJICTBEHHOIO Ipolecca C  HCHOJIb30BaHUEM
KPUOTPAHYJIHPOBAHUS.

CyOnuManuonHoe 00€3BOKMBAHHE B OMOTEXHOJOIMUYECKMX IPOU3BOJACTBAX, 3aJaudl AJs
MOJTyYEHUs LEJIEBBIX TPOTYKTOB.

AmnmnapaTtypHoe odopmiieHHE CyOIMMAIIMOHHBIX MPOLEeccoB. [IpuMepsl IPOU3BOICTB.
XoNouIbHbIE MAIllMHBL, HapaMeTpbl, XapaKTepUCTUKH, Ha3zHaueHHe. KOHIeHTpaTophl.
Kpucranmnmzaropst.
HuzkoremmneparypHble  TEXHOJOTHM KaK MHCTPYMEHT (OPMHpPOBAHHUS CTPYKTYypHO-
(YHKIIMOHAJIBHBIX CBOMCTB LI€JIEBBIX IPOILYKTOB.

Ilenu  wucnonb30BaHMA  CyOJMMALMOHHOTO  OOE3BOKMBAaHUS B IPOMBIIUICHHOM

OMOTEXHOJIOTUA?
Llenu ncnonb30BaHus ra3u(UKaTopa KPUOTSHHBIX KUIKOCTEH ?

. JlaiiTe XapakTepUCTUKY KPUOTEHHBIX JKUAKOCTEH. TOKCHYHOCTh KPHOTCHHBIX KUIKOCTEM,

OTPaHWYEHUSI WCIOJIb30BAaHUSI KPUOTCHHBIX JKUJKOCTEH B KA4yeCTBE XJIaJI0areHTa W3-3a
TOKCUYHOCTH?




22. YxkaxuTe anmaparypy XpaHeHUs IITaMMOB MHUKPOOPIraHMW3MOB IIPU UCIOJIb30BAHUU HU3KUX
TemiiepaTryp?

23. TloHATue cKOpOCTh OXJNaxaAeHUs U (hazoBbIi nepexoa. Vcnoiap3oBaHne KpPUOIPOTEKTOPOB B
Ka4yeCTBE 3alllUTHBIX CPEACTB?

24. 3HaueHHUE TEOMETPUYECKON (OPMBI HMCXOTHOTO NPOIYKTA I OOECIeUeHUs] BBICOKOH
JMHENHON CKOPOCTH OXJIAXK/IEHUS IIPU OJIMHAKOBBIX pasMmepax?

25. Hcnonb3oBaHME >KUJIKOTO a30Ta KaK XJaJoreHa: HeoOXOAUMbIE MapaMeTpbl KOHTPOJIS MPU
UCIIOJIb30BaHUU.

TecToBbIE BOIIPOCHI IO TUCHHUIIJIMHE

Bomnpoc 1. I'1e ucnonb3yercss TEXHUKA HU3KUX TeMIEpaTyp B OMOTEXHOJIOTUH?
A. KoH1leHTprupOBaHuEe IPOAYKTa
b. Beigenenue neneBoro npoaykra
B. Konceppaiuu
I'. Ilpu dpepmenTtanuu

Bonpoc 2. Uto 1ano uMmyssc B MPUMEHEHUH HU3KUX TEMIIEpaTyp B OMOTEXHOJIOTHH?
A. [lony4yeHue kuKOro azora
b. IlomyyeHue )KuUIKOro renus
B. Ilosyuenue xuaKoro BoJI0poaa

Bonpoc 3. I'ae npoucxoauT XpaHeHHE IITaAMOB MUKPOOPTraHU3MOB IIPH MCIIOJIb30BaHUU
HHU3KUX TemIeparyp?
A. B kpuoOankax
b. B crienmanbHbIX 1a00paTopusax
B. B BakyyMHBIX XpaHWINIIAX

Bonpoc 4. C xakoil LeIpI0 HUCIOJIB3YETCS KPUOKOHLEHTPUPOBAHUE B IPOMBIIIIEHHON
OMOTEXHOIOTHH?
A. C nenpio NMOBBIMIEHUS! KOHLEHTPAIMK LIE€JIEBOr0 MPOJIYKTa U KakK CIEJCTBUE YMEHBIIECHUS
TPAHCIIOPTHBIX PACXO0B
b. Yny4dmennro koimuecTBa mpoayKra
B. YMmenbiienue sneproszarpar

Bonpoc 5. C kakod [eiIbI0 HCIHOJB3YeTCS CyOIMMAaMOHHOE OO0C3BOKHBAHHE B
MIPOMBIIIIICHHOW OMOTEXHOJIOTUH?
A. Boigenenue 11e1eBoro npoayKkra
b. /[nuTenbHOE XpaHEHUE LEIEBOrO MPOAYKTA
B. YBenuueHnne npou3BOIUTEIbHOCTH

Bonpoc 6. C xaxoii 11e1b10 UCIIOIB3YETCSI KpUOTPaHYJIUPOBAHNE B IPOMBIIIIIIEHHOCTH?
A. ]l KppOKOHCEpBAaIMK LIEJIEBOT0 MPOAYyKTa
b. JIns nanpHei1ero UCrnoyib30BaHus B CyOIMMaIIMOHHOM 00€3BOKUBAaHUU
B. C pasnpHeNHIINM NOBBILIEHUEM IPOU3BOJUTEIBHOCTU

Bonpoc 7. Kakue ¢akTopbl BIUSIOT Ha BBDKHBAEMOCTh MUKPOOPTaHU3MOB TP JACHCTBUH
HU3KUX TeMIeparyp?
A. Tum, mTamMm MHKpPOOPTaHU3MOB, YCIOBUS KyJbTUBHUPOBaHHS, (Gaza M CKOPOCTh POCTa,
CKOPOCTh OXJIQX/ICHHUS U CKOPOCThH (Pa3oBOro mnepexoaa
Bb. CocraB cpenpl 3aMOpaKuBaHUsl, TEMIEPATYPhl XpAaHEHUS, YCIOBUS 3aMOPAXKUBAHUS
B. IIpon3BoAUTENBHOCTH



I'. KoHCTpyKIIMOHHBIE OCOOEHHOCTH armapaTroB

Bonpoc 8. Kakue mnapamerpbl KyJbTHBUPOBAHMS BIMSIOT Ha BBDKUBAEMOCTh MPHU
JEHCTBUM HU3KUX TeMIeparyp?
A. TemnepaTtypa KyJIbTUBUPOBAHUS
b. pH
B. AspupoBanus KJIE€TOK
I'. O6beM KyIbTUBHPOBAHHS

Bonpoc 9. Kakue HeratuBHBIC aCTEKThl NMPUMEHEHHUS KPUOMPOTEKTOPOB B KAaYECTBE
COCTaBa CpeJibl 3aMOPAKUBAHUS?
A. TOKCHYHOCTB
b. Myranus
B. JleTanpHBIN HCXOO

Bonpoc 10. [Ipu kakoili CKOpocTH OXJaXICHHS W (a30BOro Iepexoja OOJBITUHCTBO
KpPHOMPOTEKTOPOB MPOSIBIISAIOT CBOU 3alIUTHBIE CBOKMCTBA?
A. MennenHoi
b. Bricokoi
B. CBepxBricokoit

Bomnpoc 11. Kakue napamerps! (a30BOro mnepexoja B TBEPAOE BIHUSAIOT HAa KOHEUHOE
KaueCcTBO IEIBHOTO MPOTyKTa?
A. KodpdunueHtsl TemiaooTaadyu, TEIUIONPOBOAHOCTH, XapaKTEPUCTUK pa3Mepa, pPazHOCTU
TeMIEpaTyp
b. IIpon3BoAUTENBHOCTH
B. 'eomerpuueckoit hopmbI

Bonpoc 12. Kakas reomerpudeckast ¢opmMa HCXOIHOTO POITYKTa 00ECIIEYNBAET BEICOKYIO
JMHEWHYIO CKOPOCTh IPU OJWHAKOBBIX IPUBEIECHHBIX pa3Mepax?
A. Cdepa
b. Hunuunp
B. IInactuna

Bonpoc 13. Kakas TunoBasi U301l TPUMEHSETCS WIIM HE MPUMEHSETCS B COCyax U
eMKOCTSIX B KPHOIPAHYJIATOPaX, KPUKOHLEHTPATOpPax M YCTAHOBKAX CyOJMMAallMOHHOIO
00e3BOKUBaHUS?

A. be3 nzonsanuu

b. IlopomkoBas

B. Bakyymnas

I'. DxpanHO-BakyyMHas

Bonpoc 14. Kakoe onTuManbHOE OTHOIIIEHUE BHYTPEHHETO [uameTpa d u BHemHero D ¢
M30JISIUEH UTsl COCYIOB IMITUHAPUIECKON (HOpMBI?

A. dmin = 06D
b. dmin = 1.0D
B. dmin =1.5D

Bonpoc 15. Kakas onTumanpHas TOJIIMHA HU30JSALUU UL COCYAOB IMJIMHIPUYECKOM
dhopmbI?
A. pin = 0.2D
b. 6min =0.4D
B. 6,uin =0.6D



Bonpoc 16. Kakoe onTuMaabHOE OTHOIICHHE BHYTPEHHETO JUaMeTpa d ¥ BHEIIHero D ¢
U30JILUEH U1 COCYI0B MIMHAPUYECKOH popmbl?
A. dmin=2/3D
b. dmin =0.5D
B. dmin=3/4D
Bonpoc 17. Kakas ontumanbHas TOIMUHY 6 HW3OJSIUH A COCYI0B IIMIMHAPHUECKON
¢dhopmbI?
A. Sppin = 0.165D
b. 5min =0.2D
B. 6,4, =0.3D

Bonpoc 18. 3a kakuM mapaMeTpoM HEOOXOAWMO CIEOUTh B JAOOpaTOPHH TIpU
HUCIIOJIL30BAaHUH KUIKOTI'O a30Ta?
A. % COOTHOILIEHHUS a30Ta U KHCIIOPOJa
b. JlaBnenue
B. Temneparypa

Bonpoc 19. MoXHO /aM KOHTaKTHUPOBaTh C OXJAXJCHHBIMU JKUJKHUM a30TOM,
COTPUKACASICh C METAUIMYECKIUMHU KOHCTPYKIUSIMU ?
A. Her, HEnb3s
b. Moxno
B. B 3amuTHBIX IIepyaTkax, B KOPOTKAH IPOMEKYTOK BPEMEHH

Bonpoc 20. Kakas kpuoreHHasi >KMJIKOCTh HE MOXET OBITh HCIIOJh30BaHA B KayecTBE
XJaJj0areHTa U3-3a CBOCH TOKCHYHOCTH?
A. @top
b. I'enuii
B. Kucnopon
I'. Bomopon

Bomnpoc 21. Kakyio KpHOTE€HHYIO KHAKOCTh HE KEJIATeIbHO HCIOJb30BaTh B KAUECTBE
XJIaJI0areHTa u3-3a ee MoXKapo-u B3PhIBOOITACHOCTH ?
A. Kucnopon
b. Asor
B. Bogopon
I'. Apron

Bonpoc 22. Kto nomyckaercst K paboTe ¢ KpHOIr€HHBIMU IPOAYKTaMu ?
A. CoTpyAHUK B CHELIOAEXK/IE U MPOLIEIIINN COOTBETCTBYIOIUI HHCTPYKTAX
b. NMeromue y10CTOBEpEHUE TEXHUKA
B. Nmeronue aumiom 6akanaBpa

Bonpoc 23. [ToueMy ¢ )XKHIKUM a30TOM HEOOXOIMMO 00paIIaThCsi OCTOPOKHO?
A. Ilpu nonasganuy Ha KOy BBI3BIBAET OKOT'H
b. Tokcnuen
B. IToxapo- 1 B3pbIBOONIACEH

Bonpoc 24. Ha yto HeoOxoaumMo 00paTUTh BHUMaHHE MPU padoTe C eMKOCTAMHU KHUIAKOTO
azora?
A. VlctipaBHOCTB Ta30cOpoca U MpeIoXpaHUTEIbHBIX YCTPOHCTB
b. 3anonnenus oorema
B. UcnpaBHOCTH M30IA1IUN



Bomnpoc 25. Ha uto HE0oOX0aMMO 0OpaTUTh BHUMAaHHUE MPU HKCIUTyaTallil KPUOTCHHBIX
ra3oBbIX OATOHOB?
A. Cpok npoBepku
b. HcnpaBHOCTh mITYIIEpA
B. I[Ber 6amiona
I'. Pazmep Gamnona

Bonpoc 26. [{71s1 yero ncnomnb3yercs razu(uKaTop KpUOT€HHBIX KUIAKOCTEN?
A. JInst yMeHbIICHUS TpaHCPEPHBIX PacX00B
b. Viy4menus kauecTBa KpUOTEHHBIX MPOAYKTOB
B. CHmxenust KoauuecTBa 00CIy>KHBAIOLIETO MepcoHaa

Bonpoc 27. [Touemy cyOnumarimoHHasi Cymika npernovYTuTeIbHee TapoBOU CyITKu?
A. M3-3a TepMOIaOUIBHOCTH MUKPOOPTaHU3MOB
b. 13-3a noHmX’eHus: IPOU3BOAUTEIILHOCTH
B. 13-3a noHmxeHus mapameTpbl Ka4ecTBa LEJIEBOT0 MPOIyKTa

Bonpoc 28. Kakne nHkeHepHble METOIbI IPUMEHSIOT PU MacIITaAOMPOBAHUH allapaToB
TEXHUKU HU3KUX TEMIIepaTyp B OMOTEXHOIOTUU?
A. Metoapsl nono0us
b. I'mnpoMexannyeckue
B. Tennossie

Bonpoc 29. Kakme ycrpoiicTBa HEOOXOIUMO HCIONB30BaTh JJS KOMIICHCAIIMH
TEMITEPaTypHOTO HATPSHKSHUS TIPU UCTIONB30BAHIH TEXHUKN HU3KUX TeMIIeparyp?
A. CunbdhoH
b. TemniepaTypHBII MOCTHK
B. Memb6pana

Bonpoc 30. Kakue ocHOBHBIE MaTepHalibl MCIONIB3YIOTCS JUIS arnaparoB CyOIuMaIuu,
KPUOTPaHYJISIIIAHA U KPUOKOHIIEHTPAIIMHA B OMOTEXHOJIOTUH?
A. Cranp
b. Antomunnit
B. Uyryn
I'. Menn
Kuou Kk Tecty
Ne Borpoca 1 8
Otser A, b, A A A A,b |A,B| A,b |A,b, | A,b A
B
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Ne Bonpoca 11 12 13 14 15 16 17 18 19 20
OTtBeT A, B A |BBTI| A A A A A | AB A
Ne Bompoca 21 22 23 24 25 26 27 28 29 30
OTtBeT A A A A,B|A,B,B|] A A,B A A |A BT
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