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BbicokoTeMnepaTypHasi COBMECTHMOCTh MATE€PHAJIOB

3akperneHa 3a noxpaszaencHueM  Kadenpa QyHKIMOHAIBHBIX HAHOCUCTEM U BBICOKOTEMIIEPATYPHBIX MAaTEPHAIIOB

Harmnpasnenue noarotroBku 22.04.01 MATEPHAJIOBEJIEHUE U TEXHOJIOTUU MATEPHUAJIOB

Ipoduns

BricokoTeMnepaTypHbIE U CBEPXTBEPAbIE MATEPUAIIbL

Kpannopuxamus Maructp
dopma 00ydeHHs O4YHasA
OO0mmast Tpy10eMKOCTb 4 3ET
YacoB 1o yueOHOMY IJIaHY 144 ®DopMBI KOHTPOJISI B CEMECTpax:
B TOM YHCIIE: 9K3aMeH 3
ayJIUTOPHBIE 3aHATUS 34
caMocCTosITeNIbHAs paboTa 74
4acoB HAa KOHTPOJIb 36

Pacnpezle.nelme YacCcoB JUCHUIIVIMHBI 110 CEMeECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 320
Kypee>) Hroro
Henens 19
Bun sanstuit Vi PII viI PII

Jlexuuu 17 17 17 17
IIpaxkTuyeckue 17 17 17 17
Hroro ayn. 34 34 34 34

KonrakTHas pabora

34 34 34 34

Cam. pabota

74 74 74 74

Yacsl Ha KOHTPOJIb

36 36 36 36

Hroro

144 | 144 | 144 | 144




1. HEJIX OCBOEHUA

1.1 | Ha OCHOBE aHaIM3a IOBEPXHOCTH Pa3/ieNia MEXKAY COCTABILIOIMMYI KOMIIO3UIIUOHHOIO MAaTe€pUalla Hay4uTh YMEHUIO
IIPOTHO3UPOBATh UX (PU3UKO-MEXaHUUECKHE CBOUCTBA, UCIOIB30BATh TEPMOANHAMUUECKUN U KHHETUYECKHH aHAIN3
PEAKLMOHHBIX CUCTEM JUIS OIIPEIEICHUS] COBMECTUMOCTH KOMIIOHEHTOB KOMIIO3UIIMOHHOI'O MaTepualla i IPUMEHATh
Ppa3UYHBIe TOAXOABI PEIICHHIO IIPOOIEMBI HECOBMECTHMOCTH

2. MECTO B CTPYKTYPE OBPA30OBATEJIGHOI ITPOT'PAMMBI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 |BselcokoTemnepaTypHbl€ U CBEPXTBEPbIE IOKPBITUS

2.1.2 | XKapocTolikue U Temn03alUTHbIE TOKPBITUS

2.1.3 |Maremarudyeckoe MOJEIUPOBAHKE IIPOLIECCOB U MAaTEPUAIOB

2.1.4 |IIpakTuka nepeBoja ¥ pelaKTHPOBAHUS

2.1.5 |IIpou3sBoACTBEHHAas IPAKTHKA

2.1.6 | ®HU3UKO-XUMHS HONYyYCHHUS U 00PaOOTKH BEICOKOTEMITEPATYPHBIX M CBEPXTBEP/IBIX MATEPHAIOB

2.1.7 | BeicokoTemneparypHasl IpOYHOCTb MaTEpPUAIIOB

2.1.8 | BeicokoTemmepaTypHBIC U CBEpXTBEpAbIe (YHKINOHAIBHEIC H KOHCTPYKIMOHHBIC MaTCPHAIBI

2.1.9 | KommbroTepHble 1 HH(POPMAIIMOHHBIC TEXHOJIIOTHU B HAyKe U MPOM3BOACTBE

2.1.10 | MarepuasioBeieHUE U TEXHOJIOTUU TIEPCIIEKTUBHBIX MaTEpUAIIOB

2.1.11 |IlopouikoBasi METAJUTYpPIusi BRICOKOTEMIIEPATYPHBIX U CBEPXTBEPABIX MAaTEPUATIOB

2.1.12 | CnekTpockonuueckue (M 30HI0BBIE) METO/IbI UCCIICIOBAHHUS MaTEPHUAIOB

2.2 JucuuminHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHOW THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeaIIecTBYOIee:

2.2.1 |IoaroroBka K MpoIeAype 3alIUTHI U 3al[UTa BBITYCKHON KBaTH(UKAIIMOHHON paboThI

2.2.2 |IpenouruioMHast mpakTHKa

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITIETEHIISIMUA

IIK-2: CnnocodeH MI1aHUPOBaTh, pa3padaTbiBaTh U MPOBOAUTH IKCIIEPUMEHTATbHbIE HCCJIEOBAHUS MPOLECCOB MOJTYyYeHUS
BBICOKOTEMIIEPATYPHBIX U CBepXTBEPALIX MaTepuaoB (BTuCTM) (B TOM yHc/Ie C HAHOCTPYKTYPOIi) A1 MCIIOJIb30BAHUS B
Pa3IMYHBIX PYHKIHOHATBHBIX CHCTEMAaX

3HaThb:

[1K-2-32 TexHu4ueckne XapakTepUCTHKH, Ha3HAYCHUE, IPUHIIAITE M PErITaMEHTH! pabOTHl KOHTPOIBHOTO, H3MEPUTEIBHOTO U
UCTIBITaTENIbHOTO 000PY10BaHHS

[IK-2-32 TexHuueckue xapakTepuUCTUKU, Ha3HAUEHHUE, IPUHLIUITBI U PETIaMeHThl pab0Thl KOHTPOJIBHOTO, U3MEPUTEIBHOTO U
HCIIBITATENFHOTO 000PYI0BaHUS

IMK-2-31 IToxxoap!l K ONMMCaHUIO CBSI3eH MEX Ty MapaMeTpamMu GU3NIECKUX, MEXaHMIECKUX U XUMHUECKUX CBOMCTB U TTapaMeTpaMu
9KCIUTYaTallMOHHBIX, TEXHOJIOTHIECKUX U HHKCHEPHBIX CBOMCTB (HAaIIpUMep: MOETh KOPPOSHOHHOTO PACTPECKUBAHMUSI MO
HanpsHKeHUEeM, MOJIENb KapOIPOUHOCTH (MTOJ3YyUYECTH ), MOJENb YCTAJIOCTH U JIp.)

TIK-2-31 IToxxoasl K ONHMCAHUIO CBS3Ei MEXKIY MapaMeTpaMu (pU3NYECKUX, MCXaHHUECKUX U XMMHUYCCKHUX CBOMCTB M TapaMeTpaMu
9KCIUTYaTAI[IOHHBIX, TEXHOJIOTUIECKUX U HH)KCHEPHBIX CBOMCTB (HAIPHMep: MOJIEIh KOPPO3SHOHHOT'O PaCcTPECKHBAHHS O
HaTpsHKEHUEM, MOJIENb KapPOIIPOTHOCTH (MTON3YUECTH ), MOJIENb YCTATIOCTH U JIp.)

ITK-4: Yri1y0/1éHHO 3HaeT OCHOBHbBIE THIIbI BLICOKOTEMIIEPATYPHBIX M CBePXTBEPABLIX MATEPUAJIOB, B TOM YucJe, €
HAHOCTPYKTYPOIi, BjIajieeT KPUTEPUSAMHU UX BbIOOPA ¢ YUETOM TpeGoBaHUIi HANEKHOCTH, 1OJTOBEYHOCTH, IKOHOMHYHOCTH H
JKO0JIOTHYECKHX MOC/IeCTBHI NPHMEHEeHHS

3HaTh:

[1K-4-31 OcHOBHBIE THITBI BBICOKOTEMIICPATYyPHBIX U CBEPXTBEPBIX MATEPHUANOB, B TOM YHCIIE, C HAHOCTPYKTYPOil

ITK-4-31 OcHOBHBIE THITH BEICOKOTEMIIEPATYPHBIX U CBEPXTBEPIBIX MaTCPHAIOB, B TOM YHUCIIE, C HAHOCTPYKTYPOIt

OIIK-1: Cnioco0eH pemiaTh NpPOU3BOACTBEHHBIE U (WJIM) HCCIEA0BATEbCKHE 32124, HA 0CHOBE QyH/IaMeHTAIbHBIX 3HAHUIT
B 00J1aCTH MaTepuajJioBeACHUs U TEXHOJOI'MH MaTEePUAJIOB U 3HAHUI B MEXKAUCHUIIIMHAPHBIX o0/1acTAX

3HaTb:

OIIK-1-31 3aKOHOMEpHOCTH, OMUCHIBAIOLIME CBSI3U MEXy lTapaMeTpaMt yCIOBUI SKCIUTyaTalliy U apaMeTpaMu CTPYKTYpPbI U
COCTaBOM MAaTEpPHAIOB

OIIK-1-31 3aKk0OHOMEpPHOCTH, ONUCHIBAIOIINE CBA3U MEXIY NapaMeTpaMH YCIIOBUI SKCIUTyaTal[K U apaMeTpaMH CTPYKTYPHI U
COCTaBOM MaTEpUalIoB




OIIK-4: CniocoGeH HaxXoaUTh U nepepadaTbiBaTh HHGOPMALUIO, TPeOYeMYIO U1l IPUHATHUS PellIeHHIi B HAYYHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYEeCKOi AesiTeIbHOCTH, OCYILECTBISTh MOIeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTBI
B LleJIAIX IPOBeIeHNs 1eTAILHOI0 HCCIeJ0BAaHNA ISl PelleHNs 32124 B IPo()ecCHOHAILHOI 00/1acTH

3HaTh:

OIIK-4-31 OcHOBHBIE TUIIBI ¥ CITOCOOBI MOTYYECHHUS BBICOKOTEMIIEPATYPHBIX KOMIIO3HULIMOHHBIX MaTEpHAIOB

OIIK-4-31 OCHOBHBIE THIIBI 1 CITOCOOBI ITOJTYYIEHHS BRICOKOTEMIIEPATYPHBIX KOMITO3HIIMOHHBIX MaTepHaIOB

IIK-2: Cnoco0eH miaHMpoOBaTh, pa3padaTblBaTh U NPOBOAUTH IKCIIEPUMEHTAJIbHbIC HCCI1EJOBAHUSI IIPOLECCOB MOJTYYCHHS
BBICOKOTEMIIEPATYPHBIX M cBepXTBEPAbIX MaTepuaaoB (BTuCTM) (B ToM 4nciie ¢ HAHOCTPYKTYPOIi) AJIs1 HCHOJb30BAHHUS B
Pa3IHYHBbIX (PYHKIHOHAJIBHBIX CHCTEMAX

YMmerb:

[IK-2-Y1 YcranaBnuBaTh 3aKOHOMEPHOCTH CBSI3€H ITapaMeTpOB CTPYKTYPHI MATEPUANIOB U apaMeTPOB (PU3UIECKUX, XUMHUUCCKUX U
MEXAHUYECKHX CBOMCTB M OLIEHUBATh BO3MOXHOCTb NIEPEHOCA MOJIENbHBIX PE3YJIbTATOB HA MIOBEJEHUE MaTepHana B pealbHbIX
YCIIOBHSAX

ITK-2-Y1 YcTranaBnuBaTh 3aKOHOMEPHOCTH CBSI3€H MapaMeTpOB CTPYKTYPhI MaTepHajiOB M apaMeTPoB (PU3NIECKUX, XUMHIESCKUX H
MEXaHMUYECKUX CBOICTB U OLEHUBATh BO3MOKHOCTb IIEPEHOCA MOJENBHBIX PE3YIbTaTOB HA MIOBEICHUE MAaTEpUalla B PEAbHBIX
YCIIOBHAX

ITK-2-Y2 AHanu3upoBaTh pe3yIbTaThl HCCICAOBAHUI: YCTAHABINBATE 3aKOHOMEPHOCTH CBSI3€H ITapaMeTPOB CTPYKTYPHI
MaTepHaJoB U MapaMeTPOB BHEITHUX YCIOBUH, MOJCTHPYIONINX YCIOBUS dKCIUTyaTalliy, U OIICHUBATh BO3MOXHOCTh MIEpeHOCa
MOJIETBHBIX PE3yIbTATOB HA MOBEACHHUE MAaTEPUAIa B PEAIbHBIX YCIOBHUSIX SKCILTyaTaAIlUH

[IK-2-¥Y2 Anann3upoBaTh pe3yIbTaThl HCCISJOBAaHUI: YCTaHABINBATh 3aKOHOMEPHOCTH CBA3EH MapaMeTpoB CTPYKTYPHI
MaTepuaoB U MapaMeTpoB BHEIITHUX YCIOBHHA, MOJETUPYIOIIUX YCIOBUS SKCILTyaTalll1, U OLIEHUBATh BO3MOXKHOCTH IIEpeHOca
MOJIENIbHBIX PE3YJIbTATOB HA [IOBEJCHUE MaTepHasia B PEJIbHBIX YCIOBHSIX SKCIUTyaTalluu

OIIK-1: Cnioco0eH pemiaTh NPOU3BOJACTBEHHBIE U (WJIHM) HCCJIEA0BATEIBCKHE 3212491, HA 0CHOBE QyH/IaMeHTAJbHBIX 3HAHMIT
B 00J1aCcTH MaTepUAJTOBECICHUA U TEXHOJOTHMH MAaTEPHUAJTIOB U 3HAHUH B MEXKAUCHUIIIMHAPHBIX o0J1acTAX

Ymern:

OIIK-1-Y1 HMcnonp30BaTh KOMIUIEKCHBIN TTOAXO0]] K HCCIICIOBAHHIO MATEPHATIOB U TEXHOJOTHIA UX 00pabOTKH B MOTU(PUKAIINN

OIIK-1-Y1 Hcnons30BaTh KOMIUIEKCHBIN ITOAXO K HCCIICIOBAHHIO MATEPHAIOB U TEXHOIOTHH UX 00pabOTKH 1 MO (pHUKaIN

OIIK-4: Cnoco0eH HaXOAMTh U NepepadaTbiBaTh HH(pOPMaLUIO, TPeOYyeMyI0 A5l IPUHATHS PellieHNii B HAYYHbIX
HCCJICIOBAHNAX M B NPAKTHYECKOH TeXHUYECKOH AesTeIbHOCTH, OCYIECTBJISTH MO THPOBaHNE, AHAJIU3 U IKCIIEPHMEHTBI
B LeJISIX POBedeHUs 1eTaTbHOI0 UCCIeI0BaHUS IS pellleHUsI 3a1a4 B MpogeccHoHAIbHON 00J1acTH

YMmerhb:

OIIK-4-Y1 [IpuoOperaTh ¢ MOMOIIBI0 HH)OPMAIIOHHBIX TEXHOJIOTHI H MCIIOI30BATh B IPAKTHYCCKON ICATEIFHOCTH HOBBIC
3HAHUS ¥ YMEHUSI, CBA3aHHBIC U HETTOCPEICTBEHHO HE CBSA3aHHBIE CO c(Hepoil NesaTeIbHOCTH.

OIIK-4-Y1 IIprobperaTh ¢ TOMOIIHI0 HHHOPMAIIMOHHBIX TEXHOJIOTHI U MCIIONH30BATh B TIPAKTHUECKON IS TETHHOCTH HOBBIC
3HaHUs U YMEHHS, CBSI3aHHbIE U HEMIOCPEICTBEHHO HE CBSI3aHHbIE CO CEepoii AeATENbHOCTH.

IIK-4: Yri1y0/1éHHO 3HaeT OCHOBHBIE THIIbI BLICOKOTEMIIEPATYPHBIX H CBEPXTBEPABLIX MATEPUAJIOB, B TOM YHUCJIe, €
HAHOCTPYKTYPOIi, BJIajieceT KPUTEPUAMHU UX BbIOOPaA ¢ y4éTOM TpeGoBaHUIi HANEKHOCTH, J0JTOBEYHOCTH, IKOHOMHYHOCTH H
JKO0JIOTHYECKHX MOCJIeACTBHI NPHMEHEHHS

YMmerb:

[IK-4-Y1 IIpoBOIUTE KPUTEPUATBHBIH aHAINA3 COBMECTUMOCTH KOMIOHEHTOB MAaTEPUAIIOB, pAOOTAIONIMX IIPU BHICOKUX
TeMIiepaTypax

ITK-4-VY1 IIpoBoauTh KpUTEpHATILHEINA aHAIN3 COBMECTUMOCTH KOMITOHEHTOB MaTepHajioB, Pa0OTAIOMINX PH BEICOKHX
TemIeparypax

IIK-2: Cnoco0eH m1aHMPOBaTh, pa3padaTblBaTh U NPOBOAUTH IKCIIEPUMEHTAJIbHbIC HCCIEJOBAHUSI IIPOLECCOB MOJIY4CHHS
BBICOKOTEMIIEPATYPHBIX H cBepXTBEPAbIX MaTepuaaoB (BTuCTM) (B ToM 4nciie ¢ HAHOCTPYKTYPOIi) AJIsl HCHOJb30BAHHUS B
Pa3IHYHBbIX (GYHKIHOHAJIBHBIX CHCTEMAX

Baagern:

IIK-2-B1 HaBeikamu (QopMyIupoBaHHs PEKOMEHIALNH 110 U3MEHEHUIO CTPYKTYPBI, COCTaBa MaT€PHUAIOB, YCIOBUN MX MOTYyYEHHS
Ha OCHOBE aHaJIM3a 3aKOHOMEPHOCTEH CBA3M MapaMETPOB CTPYKTYPHI, COCTAaBA U MMAPaMETPOB BHELIHUX YCIOBHH U
3aKOHOMEPHOCTEH CBA3M apaMeTPOB CTPYKTYPhl, COCTaBa U IapaMETPOB CBOMCTB MAaTEpUaAIIOB

[IK-2-B1 HaBbikamu opMynmpoBaHUs peKOMEHJAINH 0 H3MEHEHHIO CTPYKTYPBI, COCTaBa MaTepHaJOB, YCIOBHH MX MTOIYICHHS
Ha OCHOBE aHAJIN3a 3aKOHOMEPHOCTE! CBA3M NAapaMETPOB CTPYKTYPBL, COCTABA U IaAPAMETPOB BHEIIHUX YCIOBUHI U
3aKOHOMEpPHOCTEH CBSI3U MapaMeTpOB CTPYKTYpBhL, COCTaBa U apaMeTPOB CBOICTB MaTepHalIOB

IK-4: Yriry6;1énno 3HaeT OCHOBHBIE THIIBI BLICOKOTEMIIEPATYPHBIX H CBEPXTBEP/IBIX MATEPHAJIOB, B TOM YHCJIE, C
HAHOCTPYKTYPO¥i, BIaJeeT KPHTEPHSIMH X BbIOOpa ¢ y4€TOM TpedoBaHUii HAEKHOCTH, T0JITOBEYHOCTH, IKOHOMHUYHOCTH 1
IKOJIOTHYECKHX MOCIeICTBHIf IPHUMEHEHUS

Baanernb:




[1K-4-B1 HaBslkamu oa60pa KOMIIOHEHTOB IS pELIEHHs TPOOIeMbl BBICOKOTEMIIEPaTypHOI COBMECTHMOCTH KOMIIOHEHTOB
KOMITO3UIIIOHHOTO MaTepHana

ITK-4-B1 Happikamu mo6opa KOMIIOHEHTOB JIJIsI PEIICHUS TPOOIEMBI BRICOKOTEMIIEPATYPHOH COBMECTUMOCTH KOMIIOHEHTOB
KOMITO3UIIHOHHOTO MaTeprala

OIIK-4: CniocodeH HaAX0AUTh U NepepadaTbIBaTh HHGOPMALUIO, TPeOYyeMYIO UIsl IPUMHATHUS PellleHHii B HAYYHbIX
HCCJIeIOBAHUAX M B MPAKTHYECKOH TeXHUYECKOi AesiTeTbHOCTH, OCYIIEeCTBJISTh MO/IeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTHI
B LEJISIX TPOBE/IEHNsI JeTATBLHOI0 MCCJIeTOBAHNS VISl pellleHus 3a1a4 B NpodeccHoHaIbHOI 001acTH

Baanernb:

OIIK-4-B1 Habixamu (hopMHpOBAaHUS U apTyMEHTallUH COOCTBEHHBIX CY>KICHHH M HAyYHOH MO3UITIH Ha OCHOBE MOTyYCHHBIX
JAHHBIX, YMEHHEM aHAIM3UPOBATh U JENaTh BBIBOJBI 10 COLUAIBHBIM, STHIECKUM, HAYYHBIM H TEXHUYECKHM MpobIeMaM,
BO3HHKAIOIIUM B IIPO(ECCHOHATBHOM AESTEIBHOCTH.

OIIK-4-B1 HaBeikamu hopMHUpOBaHUS U apryMeHTAllH COOCTBEHHBIX CY)KICHUH M HAyYHOH ITO3HUIINH Ha OCHOBE MOJTYICHHBIX
JTAHHBIX, YMEHHEM aHAJIM3UPOBATh U JAETaTh BEIBOJIBI 10 COUATIBHBIM, STHIECKIM, HAYYHBIM M TEXHHYECKUM IIpobIeMaM,
BO3HUKAIOIIUM B IPOGECCHOHANBHON eI TeTbHOCTH.




