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JIMCT COT'JTACOBAHUSA
padoueil nporpaMMbl JUCHHILIMHBI (MO1YJ/IA)

Pa3paboTunk:

Mapkoga ['anuaa Buktoposaa npod. kad. MuM. 1.7.H., TOIIEHT

(®UO, 1oIKHOCTH, yU€HasK CTENIEHb, YUEHOE 3BaHUE) (TToaIHCH)



1 eab 1 3a1a4n OCBOEHMSI JUCHUILIMHBI (MOTYJIs1)

Leab ocBoOeHUS AUCHUIUIMHBI (MOIYJIs)- GOPMUPOBAHUE Y CTYJIEHTOB 3HAHUM, YMEHHUI U HaBbI-
KOB, 00€CIIeUMBAIOIINX YYaCTHE BHIITYCKHUKOB By3a B TBOPYECKOH NEATEIHLHOCTH MO CO3IaHUIO HOBBIX
TEXHOJIOTHI ¥ Ka4eCTBEHHON MPOIYKIIMH HA OCHOBE 3HAHUN O CTPYKTYpax MHOTOKOMIIOHEHTHBIX CIUIa-
BOB, 3aKOHOMEPHOCTSIX X CTPYKTypOOOpa3oBaHus U (POPMHUPOBAHUS CBONCTB.
3agayaMu OCBOCHHUS AMCUUILUIMHBI (MOYJIS) SIBISIFOTCS:
e JaTh CTyJeHTaM (yHIaMEHTAJIbHbIE 3HAHUS O 3aKOHOMEPHOCTSIX MOCTPOCHHS AMArpaMM MHO-
TOKOMIIOHEHTHBIX CUCTEM;
e JlaTh MPEJICTABIIEHUE O TUIAX TPOHHBIX JUAarpaMM U 3aKOHOMEPHOCTAX (OPMHUPOBAHUS CTPYK-
TYp TPONHBIX CILJIABOB;
® [OATOTOBUTH CTYJEHTA K paboTe C pealbHBIMU AUArPaMMaMU TPOHHBIX CHCTEM.

2 MecTo TUCHUILIMHBI (MOAYJIfAA) B CTPYKTYpe OCHOBHO# mpodeccHoHATbHOM
00pa3oBaTeJbHOI MPOrPaMMBbI

JuctunnuHa (MOAyJIb) OTHOCHUTCS K YacTH OCHOBHOHM MPOQECCHOHAIBHONW 00pa30BaTEIbHOU
MporpaMMel, GopMHUpyeMOl y4aCTHUKAMU 00pa30BaTeIbHBIX OTHOIICHUH.

JucuumnnuHa (MOAYJb) U3y4aeTcs BO 2 CEMECTpe.

3 [lepeyeHb MIAHUPYEMBIX Pe3YJIbTATOB 00y4eHHs MO JUCUUILTHHE (MOTYJIIO)

[lepedyenr muaHUPYEMBIX PE3yIbTATOB OOYYEHHUsS MO MUCIMIUIMHE (MOJIYJI0), COOTHECEHHBIX C
IUTAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHHSI OCHOBHOW MpPO(eCCHOHANBHOM 00pa30oBaTeNbHOM MPOTPaMMBI
(bopMupyeMBbIMU KOMTIETEHITUSAMH) U UHAUKATOPAMH HMX JOCTHIKEHHUS, YCTAHOBJICHHBIMU B OOIIeH Xa-
pakTepUCTUKE OCHOBHOU MpOo(eCCUOHATBLHOM 00pa30BaTeIbHOM MPOrpaMMBbl, IPUBEIEH HIDKE.

B PE3YIbTATC OCBOCHUA NTUCHUIIIIMHBL (MOI[}/J'IH) O6y‘-I&IOI.I.[PII>iCH JOJIDKCH:

3HaTh:

1) 3akoHOMEepHOCTH (HOPMHUPOBAHHS CTPYKTYPHl MHOTOKOMIIOHEHTHBIX CHCTEM (KOJ KOMITe-
terumu [1K-7; xon uanukaropa [1K-7.1);

YMeTh:

1) npoBOIUTH CTPYKTYpHBIC HCCieI0oBaHUs MaTepuanoB. (kon komnereHiuu [1K-7; kon wH-
mukaropa [1K-7.2);

Baagern

1) HaBBIKAMHU aHAJIW3a MPOILIECCOB, MPOUCXOIAIINX B MaTEpUAIax MPU BO3JACHCTBHUIX BHEITHCH
cpenpl u Temnepatypsbl. (kox komnereHmu [1K-7; kon nanukatopa [1K-7.3)

[TonHbIe HAMMEHOBAHUSI KOMIIETEHIIMI U MHIUKATOPOB UX JIOCTHKEHUS MPEICTaBICHBI B 00IIEH
XapaKTepUCTHKE OCHOBHOM MpodeccnoHanbHOM 00pa3oBaTeIbHON IPOrpaMMBI.

4 O0beM U copepxaHue TUCHUILIMHBI (MOLYJIA)

4.1 O0beM AUCHUILUIMHBI (MOAYJIS), 00beM KOHTAKTHON M CAMOCTOSITEJIbHOM
padoThl 00yuyarOmIerocsi MpM OCBOCHMH JUCHUILIMHBI (MOAYJis1), GoOpMBI MpoMexKy-
TOYHOM aTTeCTAlMHU MO JUCUUILINHE (MOTYJIIO)
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Ounas popma oOydeHwHs

2 3, KP 5 180 12 12 24 3 0,5 128,5
Hroro — 5 180 12 12 24 3 0,5 128,5

VYcnoBHbIE cokpalieHus: O — sk3aMmeH, 34 — 3auet, 3 — nuddepeHpoBaHHbIi 3a4eT (3a4eT ¢
ouenkoi), KII — 3amura kypcoBoro npoekra, KP — 3amuTa KypcoBoii paboThlI.

4.2 ConeprkaHue JEKIIUOHHBIX 3aHATHIA

Ounas popma o0yueHus

Ne TeMbl JJeKIIMOHHBIX 3aHATHH
n/n
2 cemecTp
1 [TonsiTe 0 tarpammax cocTosiHAsA. MHOTOKOMIIOHEHTHOCTD HCIIOJIb3YEMBIX B TEXHUKE
MeTaJUIMYecKUX MarepuanoB. CriocoObl MOCTPOCHHS TPOMHBIX AMArPaAMM.
2 I'eomeTpryeckre OCHOBBI TPEXKOMITOHEHTHBIX cUCTEM. [ToHATHE O KOHIIEHTPAalHOHHOM
TPEYTOJIbHUKE.
3 TpexxommnoHeHTHas AuarpaMMa ()a3o0BOro paBHOBECHUS € MOJHOW B3aMMHOM pacTBOPUMO-
CTBIO KOMIIOHEHTOB B TBEPJIOM U KUJIKOM COCTOSIHUU.
4 TpexxommnoHeHTHas AuarpaMMa (ha3oBOro paBHOBECHUS C OTCYTCTBHEM PacTBOPHUMOCTHU
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH U 9BTEKTUYECKUM IIPEBPALICHUEM BO BCEX TPEX MApax.
5 | TpexkoMnoHeHTHas Auarpamma (pa3oBOro paBHOBECHs ¢ OTPAHUYEHHONW PAaCTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJOM COCTOSIHUU U HBTEKTHYECKUM IIPEBPAILCHUEM BO BCEX TPEX Mapax.
6 | TpexkoMnoHeHTHas Auarpamma (pa3oBOro paBHOBECHUS C OTPAHUYEHHOM PaCTBOPUMOCTHIO
KOMIIOHEHTOB U DBTEKTHYECKOM IIPEBPAIEHUEM B JIBYX I1apax U HEOTPAHUYEHHOU PacTBO-
PUMOCTBIO B TPEThEH Mape.. ..

4.3 ConeprkaHue NPAKTHYECKUX (CEMUHAPCKMX) 3aHATHI

Ounas popma o0yueHus

Ne

/i Tembl NIpaKTHYECKUX (CEMHMHAPCKHUX) 3aHATHI

2 ceMecTp

1 |Onpenenenue nonoxeHus: GUrypaTUBHON TOUKM CIUIaBa HA KOHLIEHTPALIMOHHOM TPEYTOJlb-
HUKE.

2 N3oTepMuyecKue U NOIUTEPMUUYECKHE Pa3pe3bl TPEXKOMIIOHEHTHBIX TUarpaMm (a3zoBOro
paBHOBECHSI




Ne .
u/ TeMbl NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH
3 N3oTepmuueckre U NOJUTEPMUYECKUE pa3pe3bl TPEXKOMIIOHEHTHBIX Juarpamm ¢azo-
BOT'0 PAaBHOBECHSI C MOJHOM B3aMMHOW PaCTBOPUMOCTHIO KOMIIOHEHTOB
4 HSOTGpMH‘ieCKI/Ie U MMOJIUTCPMUUCCKUC Pa3pe3bl TPCXKOMIIOHCHTHLIX AUArpaMM (l)aSOBOFO

paBHOBECHA C OTCYTCTBUEM PaCTBOPUMOCTU KOMIIOHEHTOB

5 [Ipumepsl aHaIM3a U30TEPMUUYECKUX U TTOJIUTEPMUYECKUX Pa3pe30B MHOTOKOMITIOHEHTHBIX
JiarpaMm

4.4 Conep:xkanue J1a00paTOPpHbIX padoT

Ouynas ¢popma 00yyeHus
Ne
n/n

HaumeHnoBaHus 1a6opaTopHbIX padoT

2 ceMecTp
MeToanka npuroToBICHUs MeTauiorpadguaeckux nudon
TepMu4eCKU aHaIU3 TPOUHBIX CUCTEM
AHaIM3 CTPYKTYPHI CIIaBOB cUCTeMbI SN-Ph-Bi
OmnpexneneHne cocTaBa CIUIABOB METOIaMHU KOJIMUECTBEHHON MeTayuiorpaduu
PeHTreHOCTPYKTYpHBIM aHaJIM3 TPOMHBIX CILUIABOB

QPR IWIN[F-

4.5 ConepskaHue KIMHUYECKUX NMPAKTHYCCKUX 3aHATHI

3aHATUS YKa3aHHOTO THIIA HE TMPEAyCMOTPEHBI OCHOBHOM mMpodeccroHambHON 00pa3oBaTeIbHOM
MPOrpamMMOH.

4.6 ConeprkaHue caMOCTOSITEJIbHON padoThI 00yYaKOLIErocst

Ounas ¢popma 00yueHus

Buasi u popmbl caMocTOATENIbHOI PadoThI

2 cemecTp

1 |IloaroroBka K MpakTHYECKUM (CEMHUHAPCKUM) paboTaM

[ToaroroBka k J1abopaTopHBIM paboTam

2 |CaMocTosTEIbHOE U3YUeHHE TEMBI «J{narpaMMbl COCTOSTHUS TPOHHBIX CUCTEM C TOJIU-
MOpGhHBIM PEBPANICHHEM OJTHOTO KOMIIOHEHTA.

3 |BomonHeHnue KypcoBoil paboThl

5 |[lToaroToBka K MpOMEXYTOYHOM aTTECTAIIMH U €€ MPOXOXKICHUE

5 Cucrema ¢popMUPOBAHUA OILEHKHM Pe3yJbTATOB O0yYeHHsS IO JAUCIHHUIJINHE
(MoayJII0) B paMKaxX TeKYIero KOHTPOJIS yCIeBAaeMOCTH M NMPOMEKYTOYHOM aTTecTa-
UM 00y4arouerocs



Ounas ¢popma 00yueHuUs

MeponpusiTusi TeKylIero KOHTPOJIs yCIeBaeMOCTH MaxkcumaJjibHoe
U NIPOMEKYTOYHOM aTTeCTAIUN 00y4aoIerocs KOJIN4eCTBO 0a/J10B
2 ceMecTp
OuenuBaeMas yyeOHasi 1eiTeJIbHOCTh
o0yuarouierocs:
Tlepsbiit Pabota Ha npakTHyecKuX (CEMUHAPCKUX) 3aHs- 10
pyOexnpIii [FAAX
KOHTPOJIb Brimonaenune nabopaTopHBIX padoT 10
KoHTposibHBIE MEpOTIpUATHS 10
Texyumit Hroro 30
KOHTPOJITb
yCIIeBAEMOCTH OuenuBaeMasi yueOHasi 1esiTeIbHOCTb
o0yuarouierocs:
_ |Pabora Ha npakTHYECKHX (CEMHMHAPCKUX) 3aHs- 10
Bropo#t | rpax
PYOeXKHBI B ommenue 1a60paTOpHLIX paboT 10
KOHTPOJITb
KoHnTponbHblEe MEponpUATHS 10
Hroro 30
[IpomexyTou- |[DK3aMeH 40 (100%)
Has arTecTanys|3anmra KypcoBoil paboThl 100

*B CJIy4dac OTKa3a o6yqa10Lueroc;1 OT PE3YyJIbTATOB TCKYLICTO KOHTPOJIAA yCIICBACMOCTU

IIIkaja cOOTBEeTCTBHA OlLIEHOK B CTO0AIJILHOM M aKaJleMHUYeCKoOl cucTremMax

OLICHUBAHUSA Pe3y/JIbTATOB 00YUYeHHS N0 JUCHHILIHHE (MOXYJIIO)
CucremMa onieHUBaHUSA
pe3yJabTaToB 00y4eHHsI
CrobayuthbHas CHCTEMA OIICHUBAHUS 0-39 40 - 60 61 — 80 81100
AkaneMuyeckasi CUCTeMa OI[CHUBAHUS
(ax3ameHn, nuddepeHnupoBannbiii 3auet, | Heynosne- | YaoBnerBo-
3aIUTa KypcoBOTO MPOEKTA, TBOPUTEIHHO | PUTEITHHO
3a1uTa KypcoBoi padoThl)
AkaneMuyeckas CUCTeMa OI[CHUBAHUS
(3auer)

Ouenku

Xopouio OTnuano

He 3aureno 3auTeHo

6 Onucanue mMaTepuaJbHO-TEXHHUYECKOH 0a3bl (BKJIOYas 000pyl1OBaHHE W
TeXHHYECKHE CpeAcTBa O0y4eHMs), HeOOXOAMMOM ISl OCyLeCTBJIeHHsI 00pa3oBa-
TeJHLHOTI0 NMpouecca no AUCHMIINHE (MOIYJIIO0)

Jl51g ocyuiecTBiieHUs1 00pa30BaTENbHOTrO Mpoliecca Mo JUCHUILINHE (MOAYJI0) TpedyeTcs:
- AyJUTOPHHM JUIsl IPOBEACHUS 3aHATHM, OCHAILIEHHBIE TOCKOW M CPEICTBAMU Ul JTEMOHCTPALUU
MpEe3EHTaLNM;
- KOMIIBIOTEPHBIN KJIACC, OCHAIIEHHBIH O(UCHBIMHU MTPOrpaMMaMH, COAEPKAIIMMU TEKCTOBBIE pe-
JTAKTOPBI, 3JIEKTPOHHBIE TAaOIMIIbI, CPEJCTBA CO3/IaHUS NIPE3CHTALUH U T.]1.;
- CHEIHMATU3UPOBAHHOE 000pYyJOBaHME: MHBEPTHUPOBAHHBIM ONTUYECKUNA MeETayuIorpaduyecKuii
MHUKPOCKOIL.
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7/ TIlepeyeHb OCHOBHOM M [IONOJHHMTEJbLHON y4eOHOU JUTEpaTypbl, HE0OX0IH-

MOii 1JIS1 0CBOEHHUS TUCHMIIJIMHBI (MOTYJIs)

N

[98)

N

o1

8

9

7.1 OcHoBHas JMTEpPaTypa

I'ynses, A. I1. MetamnoBenenue: yueOnuk ais By3oB / A. I1. I'ynses, A. A. I'ynseB .— 7-¢ u3.,
nepepad. u gon. — M. : Anbsnc, 2011 .— 644 ¢

dusnueckoe MaTepuaIoBeICHNE: YueOHUK s By30B : B 7 1./ HUAY MU®U ; mox o6m1. pen. b.
A. Kanmuna .— 2-e u3n., nepepad.— T. 2: OcnoBsl Matepuanoseaenus / I'. H. Eamanos [u np.].—
Mocksa, 2012 .— 603 c.

[llyouna, H.b. Marepuanoseaenne : yueOHoe mocobue / H.b. lllyouna, O.B. bensakuna. —
Mocksa : 'opnas kuura, 2012. — 162 c¢. — ISBN 978-5-98672-224-5. — TekcT : 37IeKTpOH-
HBI // DNeKTPOHHO-ONOIMOTeYHAs cucTema «JlaubY : [caiiT]. — URL:
https://e.lanbook.com/book/66460. — Pexxum moctyma: ajisi aBTOpU3. MOJIb30BATENICH.

7.2 JlonoJIHUTEJIbHAA JIUTEPaTypa

. IIpaktuueckas metamorpadust/P.M.Manuuuna [u ap.] —M.: Uarepmer Umkunupunr, 2002. — 240 c.
. ®uznyeckoe MetayioBeieHue: B 3-X T.: nep. ¢ anria. T.2. da3oBeie mpeBpalleHus B MeTaJJIaX U CIuia-

Bax M CIUIaBbI ¢ 0coObIMU (pusmueckumu cBoiictBamu / I'ackemr I.P. [u ap.]/mox pen. P. V. Kana,
I1. Xaazena. -3-e usn., nepepad. u goi. - M.: Metamnyprus.- 1987.- 624 c.

. Meramnorpadus: yueoHuk 111 By30B / b. I'. JIupmmn .— 3-e u3z., nepepad. u gon. — M.: MeTamtyp-

rus, 1990 — 236 c.

. JlnarpamMmbl COCTOSIHUS TIBOMHBIX M TPOUHBIX cucTeM / A. M. 3axapoB .— 3-¢ u3f. nepepad. u 1om. —

M.: Meramnyprus, 1990 .— 239 c.

. JlnarpamMmsbl cOCTOSIHUS TBOMHBIX MeTaummueckux cucrem: CrnpaBounuk B 3 T. T.3, kH.2 / moa oOmr.

pen. H. I1. JIskumesa ; pen. cos. : Jiakumes H. I1. u gp. ; UH-T MeTaurypruu u MaTepuaioBee-
Hus uM. A. A. baiikoBa PAH.— M. : MammnocTtpoenue, 2000 .— 448 c.

. Korenéra B. f1., Mapkoga I'. B. IIpaktnueckoe marepuanoseaenue. (Hacte 1). JlabopaTopHslil mpak-

tukym — Tyna : U3n-Bo Tynl'Y, 2013 .— 118 c.

. MerannoBenenue U TepMuueckas oopadoTka metamio. - M: MamuHoctpoenue. — Ha pyc.s3. Beixo-

mut 12 pa3 B roa. — Poccust. — exxemecstano. —ISSN 0026-0819.

. MarepuanoBeeHne: HAyYHO-TEXHUYECKUI U MPOU3BOACTBEHHBIN xypHan. — M.: OOO «Hayka u tex-

HoJorHsi». - Ha pyc.s3. Berxoaut 12 pa3 B roa. — Poccust. — exxemecstano. —ISSN 1684-579 X.

. International Journal of Materials Research. - Munich.: Carl Hanser Verlag GmbH&Co. - Ha anru. s3.

Bexomut 12 pa3 B rog. — Germany. — exxemecstano 2004-2007 rr.

10. Materials Today. - Kidlington. Elsevier Ltd. —Ha anra. s3. Beixoaur 12 pa3 B rox. - UK.- exxemecsiu-

HO 2004-2007 rr.

11. Physica status solidi (a) — Berlin: WILEY-VCH Verlag GmbH&Co. - Ha anr:. s3. Berxoaur 12 pa3 B

rox. — Germany. — exxemecstano 2004-2007 rr.

DNEeKTpOHHAsl BepCUs MEPUOANUECKUX U3AaHUN
12. ®uzuka metawioB u metawioBenenne /PAH. — M.: Hayka. - Ha pyc.s13. Bexogut 12 pa3 B roa. —

Poccus. — exxemecstuno. — ISSN 0015-3230 (anmexkTpoH)

8 Ilepeuennb pecypcoB MH(POPMALMOHHO-TEJECKOMMYHUKAIIMOHHOU ceTH «UH-

TePHeT», He00XOAUMBIX IJISI OCBOCHUS JUCHUILINHBI (MOXYJIs1)

OnextpoHnblii uurtanbHbil 3anm  «BUBJIMOTEX»: yueOHuku asropoB Tynl'Y mno Bcem
nUcHuIuIHaM. - Pexxum toctyma: https://tsutula.bibliotech.ru/, mo mapoutto.- 3ara. C sxkpana

ObC |PRB0o0kS yHuBepcanbHas 0a3oBas KOJUIGKIMS M3JaHMA. - PexuMm  Jgocrtyna:
http://www.iprbookshop.ru/, mo maposro.- 3ari. ¢ skpaHa

ObC wusznarennctBa «lOpaiity.- Pexxum moctyma: http://biblio-online.ru, mo maposmto.- 3arm. ¢
JKpaHa.



http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2876&TERM=%D0%93%D1%83%D0%BB%D1%8F%D0%B5%D0%B2,%20%D0%90.%20%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?follow+6136+RU%5CTSU%5CBOOKS%5C66327%5B1,12%5D+rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?follow+6136+RU%5CTSU%5CBOOKS%5C66327%5B1,12%5D+rus
https://tsutula/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.urait.ru/
http://biblio-online.ru/
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4. Hayunas Dnektponnas bubnmoreka _eLibrary - 6ubnuoreka 371€KTPOHHOM MEPHOANKH.- Pekum
noctyma: http://elibrary.ru/ , mo maposro.- 3ari. ¢ sKpaHa.

5. HDb KubepJlennnka HayuyHas 3J€KTPOHHAsE OMOIMOTEKA OTKPBITOTO JOCTYIIA, PEKHUM JIOCTYIa
http://cyberleninka.ru/ ,cBo60aHBI#.- 3ar. ¢ 3KpaHa.

6. EauHOE OKHO IOCTyma K 00pa3oBaTelIbHBIM pecypcam: Mmoprai [DIeKTpoHHBIH pecypc]. - Pexum
nocryma : http: //window.edu.ru. - 3arxi. ¢ skpaHa.

9 Ilepeyenb UHGOPMALMOHHBIX TEXHOJOIHil, HEOOXOAUMBIX JIA OCYLIECTBJIE-
HUS1 00Pa30BaATEJbHOI0 MPOLECCA MO JUCHHUILINHE (MOTYJIIO)

9.1 IlepeyeHb HEOOXOAUMOIO €KeroHO OOHOBJIAEMOIO JIMIEH3MOHHOIO U CBO-
00HO pacnpocTPaHAEMOro MPOrPaAMMHOI0 odecriedyeHusi, B TOM 4YHCJIe 0TeYeCTBEeH-
HOI'0 IIPOM3BOACTBA

1. TexcroBsiii penakrop Microsoft Word;

2. IIporpamMma noArotoBku mpesentanuii Microsoft PowerPoint;

3. IMaket oducHbIX npunoxeHuit «MoiOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NPOGeCcCHOHAIBHBIX 023 JAHHBIX U
HH(POPMANUOHHBIX CIIPABOYHBIX CUCTEM
1. baza nannbix matepuanon https://www.totalmateria.com
2. DNeKTpOHHBIH (HOHI MPAaBOBOH M HOPMATHBHO-TEXHWYECKOH MoKyMeHTanuu. KoHcopumym
Konekc.



../../../Library%238/Рабочий%20стол/Для%20зайцева-1/%20eLibrary
http://elibrary.ru/
http://cyberleninka.ru/
http://window.edu.ru.-/
https://www.totalmateria.com/
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