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

Pa3zpaboTumnk: p

Mapkoga ['anuaa Buktoposaa npod. kad. MuM. 1.7.H., TOIIEHT / -«5-/

(OUO, nomKHOCTh, yUeHasi CTENEHb, YUEHOE 3BaHHUE ) (ré(ﬁlfl;{c'b)



1 eab 1 3a1a4n OCBOEHMSI JUCHUILIMHBI (MOTYJIs1)

Leab ocBoOeHUS AUCHUIUIMHBI (MOIYJIs)- GOPMUPOBAHUE Y CTYJIEHTOB 3HAHUM, YMEHHUI U HaBbI-
KOB, 00€CIIeUnBAIOIINX YYaCTHE BHIITYCKHUKOB By3a B TBOPYECKOH NEATEIHLHOCTH MO CO3JaHHIO 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 (yHIaMEHTAJIbHbIC 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 TUCHUIJIMHBLI (MOIYJsl) B CTPYKTYpe OCHOBHOH TNpodeccHOHAIbHOM
00pa3oBaTeJbHOI MPOrPaMMBbI

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

JucuumnnuHa (MOAYJb) U3ydaeTcs 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, YCTAHOBICHHBIMU 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-
ternmu IK-7; kox naaukaropa IMK-7.1);

YMeTh:

1) npoBOIUTH CTPYKTypHBIC HCClie/0BaHUS MaTtepuaioB. (koa kommnerenuuu IK-7; xon wH-
nukaropa MK-7.2);

Baagern

1) HaBBIKAMHU aHAJIW3a MPOILIECCOB, MPOUCXOIAIINX B MaTEpUAIax MPU BO3ACHCTBHUIX BHEITHCH
cpenbl u Temneparypsbl. (kox komnereHuu IK-7; kox naaukaropa IMK-7.3)

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

4 O0beM U coiep:KaHue QU CHUIIMHBI (MOTYJIA)

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 9, KP 5 180 12 12 24 3 0,5 128,5

HTtoro — 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 paboThl.

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
MeTaJUIMYeCcKUX MarepuanoB. CrocoObl MOCTPOCHUS 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 paBHOBECHS C OTCYTCTBHEM PacTBOPUMOCTHU
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH U 9BTEKTUYECKUM IIPEBPALICHUEM BO BCEX TPEX MApax.
5 | TpexkoMnoHeHTHas Auarpamma (pa3oBOro paBHOBECHs ¢ OTPAHUYEHHONW PAaCTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJOM COCTOSIHUU U HBTEKTUYECKUM IIPEBPAILICHUEM 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) 3aHSATHI

Ounas popma o0yueHus

r‘y‘; TeMbl NpaKTHYECKUX (CEMHUHAPCKHUX) 3aHATHI
2 ceMecTp
1 | OmnpenencHue MOJIOKCHUS (PUTYPATUBHOM TOYKH CIIaBa HA KOHIICHTPAIIMOHHOM TPEYTOJIb-
HUKE.
2 N3oTepMuueckue U NOIUTEPMUUYECKHE Pa3pe3bl TPEXKOMIIOHEHTHBIX JUarpaMm (azoBoro
paBHOBECHS




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 | Ilpumepsl aHanu3a U30TEPMUYECKUX U MOJIUTEPMHUUECKUX Pa3pe30B MHOTOKOMITOHEHTHBIX
JrarpamMm

4.4 Conep:xkanue J1a00paTOPHbIX padoT

Ouynas ¢popma 00yyeHus

Ne
w/n HaumeHnoBaHusi 1a60paTOpHBIX padoT
2 ceMecTp
1 MeToarka npuroToBICHUS MeTauIorpaguaeckux mudos
2 TepMuUeCKU aHaIU3 TPOUHBIX CUCTEM
3 AHanu3 CTPYKTYpBI CILIaBOB cucTeMbl SN-Pb-Bi
4 Ornpezenienre cocTaBa TPEXKOMIOHEHTHBIX CIUIABOB METOJIAMU
KOJIMYECTBEHHOM MeTajutorpaduu
&) [TocTpoeHne KpUBbIX OXJIaXKI€HUS CILUIABOB IO MOJIUTEPMHUUECKUM pa3pe3am

4.5 Conepskanue KIMHUYECKUX NMPAKTHYECKUX 3aHATHI

3aHATUS yKa3aHHOTO THIIA HE MPEAyCMOTpPEHbl OCHOBHOM mMpodeccroHaabHON 00pa3oBaTeIbHOM

IPOrpamMMoi.

4.6 Coaep:kanue caMOCTOSATEIbHON PadoThI 00y4YaKOIIErocs

Ounas ¢popma 00yueHust

Ne .
u/n Buasbl u popmbl caMocToATEIbHOI padOThI
2 ceMecTp
1 |lloaroroBka K MpakTHYECKUM (CEMHUHAPCKUM) paboTaM
2 |[loxroroBka K 1a00paTOpHBIM paboTaMm
3 |BrImosiHEHHE KypCOBOM pabOTHI
5 |IloaroroBka K IpOMEKYTOUHOM aTTECTAllMM U €€ TPOXOKICHHE

5 Cucrema ¢opMUpPOBAHUS OLEHKH Pe3yJbTATOB O0yYCHHS IO JUCHUIIMHE
(Moay/110) B paMKax TeKylero KOHTPOJIsI YCIIeBAeMOCTH U NMPOMEKYTOYHOH aTTecTa-

UM 00y4arouerocs

Ounas ¢popma o0yueHuUs

MeponpusiTusi TEKyIIero KOHTPOJIs yCIIeBAeMOCTH MaxkcumanabHoe
U MPOMEKYTOYHOM aTTecTallMi 00y4Yalomerocs KOJIH4eCTBO 0aJU10B

2 ceMecTp




MeponpusiTusi TeKyliero KOHTpPoJIsi ycreBaeMoOCTH
U MPOMEKYTOYHOM aTTecTalli 00y4alomerocs

MakcumaJjbHoe
KOJIMYECTBO 0AJ1JI0B

OunenuBaeMasi ydeOHasi 1esiTeJIbHOCTD
00y4aouierocs:

TlepBbiit PaboTa Ha mpakTHYECKUX (CEMUHAPCKUX ) 3aHs- 10
py6exnpii [FAAX
KOHTPOJIb Brimonaenue 1abopatopHbix paboT 10
KoHnTponbHblE MEponpUATUS 10
Texynmi
Y Hroro 30
KOHTPOJIb
OunenuBaeMasi yueOHasi 1esiTeJIbHOCTD
yCIIEeBaeMOCTH
00y4aouierocs:
Pabota Ha npakTHyecKuX (CEMUHAPCKUX) 3aHs- 10
Bropo#t |rygx
PYOCKHBIH [By10nmenne 1aGopaTopHBIX paboT 10
KOHTPOJIb
KoHTposbpHBIE MEPOTTPHUATHS 10
Htoro 30
[MpomexyTou- |DK3aMeH 40 (100%)
Has arrecrauys|3amura KypcoBor paboThI 100

* B ciydyae oTkaza 00y4aroIerocs oT pe3yJibTaToB TEKYILEro KOHTPOJIS yCIIeBaeMOCTH

[Ikasa cOOTBEeTCTBHSA OLEHOK B CTOOAJILHOM M aKaJJeMHUYeCKOH cucTeMax
OLIEHMBAHHUSA Pe3yJIbTATOB 00y4YeHHUs MO0 AMCIHUILIHHE (MOTYJII0)

Cucrema oueHUBaHUS
pe3yJbTATOB 00y4eHU s

OueHku

CrobajutbHas CUCTEMA OLIEHUBAHUS 0-39 40 - 60 61 —-80 81 —-100

AkaeMu4ecKkas CUCTeMa OICHUBAHUS

(ax3ameH, nuddhepeHnmpoBaHHblil 3aueT, | Heymosie- | YaoBierBo-
3alUTa KypCcOBOTO MPOEKTA, TBOPUTEIBHO | PUTEITHHO

3aIUTa KYpCcOBOM pabOThI)

Xopomuio OtnnyHo

AKa)IeMquCKaSI CHUCTEMA OLICHUBAaHUA

(3auer)

He 3aureno 3a4TeHo

6 Onucanue mMaTepuaJbHO-TEXHHYECKOH 0a3bl (BKJIOYasi 000pyl1oOBaHHE W
TeXHHUYECKHE CpeACcTBa O00y4eHMs), HEOOXOAMMOM ISl OCylIeCTBJIeHHS 00pa30oBa-

TeJIbHOI'0 MpoLecca Mo JUCHUILIMHE (MOAYJIIO)

Jl51g ocyuiecTBieHUs: 00pa30BaTENBLHOTO Mpoliecca Mo JUCIUILINHE (MOIYJII0) TpedyeTcs:

- AyAUTOPUHN IJId MPOBEACHUA 3aH$[TI/II>'I, OCHaIlICHHBIC IIOCKOI>'I " CpCACTBAMU IJid ACMOHCTpaln

Mpe3eHTaINM;

- KOMHBIOTCprII;'I KJ1acc, OCHaIHGHHbIﬁ O(1)I/ICHI>IMI/I nporpamMmmamu, COACPIKAIMNUMU TCKCTOBLIC PC-

JaKTOPbI, SJICKTPOHHBLIC Ta6J'II/II_[BI, cpeacTBa CO31aHHA npeaeHTauHﬁ UT.AO.,

- CIELUAIM3UPOBAHHOE 000pYIOBaHHE: MHBEPTUPOBAHHBIM ONTHUECKUNA MeTaiorpapuuecKuii

MHKPOCKOII.

7/ TlepeyeHb OCHOBHOI M JONOJHUTEIbHOH y4eOHOU JMTepaTypbl, HEOOXOIM-

MOii 1JIS1 0CBOEHHUS TUCHMILIMHBI (MOXYJIs1)
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7.1 OcHoBHas JuTEpPaTypa

I'ynses, A. I1. Meramiosenenue: yueOnuk yist By30B / A. I1. I'ynsies, A. A. I'ynseB .— 7-e us.,
nepepab. u gon. — M. : Anbsnc, 2011 .— 644 ¢

dusnueckoe MaTepralioBeIeHHe: yueOHUK st By30B : B 7 1. / HUAY MU®MU ; nox obmr. pen. b.
A. Kanuna .— 2-e u3n., nepepab.— T. 2: OcHoBbl MatepuanoBeaenus / I'. H. Eamanos [u np.].—
Mockaa, 2012 .— 603 c.

[llyouna, H.b. MarepuanoBenenue : ydeonoe mocooue / H.b. Illyouna, O.B. bensnkuna. —
Mocksa : I'opnas kamra, 2012. — 162 c¢. — ISBN 978-5-98672-224-5. — Tekcr : 31eKTpOH-
HBIH // DNeKTPOHHO-O0NOIMOTeYHAs cucremMa «Jlanby : [caiit]. — URL:
https://e.lanbook.com/book/66460. — Pexxum gocTyma: ajis aBTOpHU3. MOJIb30BaTENEH.

7.2 lonosiHUTEILHAS JIUTEpaTypa

. Ilpaktuyeckas mertaiuiorpadus/P.M.Manununa [u ap.] -M.: Uarepmer Umxunupunr, 2002. — 240 c.
. dusnyeckoe MeTauioBeieHue: B 3-x T.: mep. ¢ aHrl. T.2. da30Bble NpeBpalleHus B MeTaJIax U CIula-

Bax M CIUIaBbI ¢ 0c00bIMU (pusmueckumu cBoiictBamu / ['ackesn .P. [u ap.]/mox pen. P. V. Kana,
I1. XaazeHa. -3-e u3za., nepepad. u jom. - M.: Metamnyprus.- 1987.- 624 c.

. Meramorpadus: yueOHuk s By30B / b. I'. JluBmun .— 3-e u3., nepepad. u gorm. — M.: Metainyp-

rus, 1990 — 236 c.

. [lmarpaMMBbI COCTOSIHUSL IBOMHBIX M TPOHHBIX cucteM / A. M. 3axapoB .— 3-e u3J. nepepad. u 101, —

M.: Metamyprus, 1990 .— 239 c.

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

pen. H. II. JIakumesa ; pen. cos. : Jlakumes H. I1. u np. ; MH-T MeTaiyurypruu u MatepuanoBee-
Husg uM. A. A. baiikoBa PAH.— M. : Mammunoctpoenue, 2000 .— 448 c.

6. Korenéra B. ., Mapkosa I'. B. IIpaktnueckoe marepuanoseaenue. (Hacts 1). JIabopaTtopHslii npax-

tukyM — Tyna : U3n-Bo Tynl'V, 2013 .— 118 c.

7. MeramioBefieHre U TepMUUeckas 00padoTka MeTaiioB. - M: MammHocTpoeHnue. — Ha pyc.s3. Boixo-

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

8. MarepuanoBeieHre: HAy4YHO-TEXHUUECKUIH 1 MPOU3BOICTBeHHBIN xypHaI. — M.: OOO «Hayxka u Tex-

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

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

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

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

"0 2004-2007 rT.

11. Physica status solidi (a) — Berlin: WILEY-VCH Verlag GmbH&Co. - Ha auri. s3. Beixoaut 12 pas B

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

DJIEKTPOHHAS BEPCUS MIEPHOAMYCSCKUX U3TaHUH
12. ®uzuka meramioB u merauioBenenne /PAH. — M.: Hayka. - Ha pyc.s3. Berxoaur 12 pa3 B rom. —

Poccus. — exxemecsuno. — ISSN 0015-3230 (anekTpoH)

8 Ilepeuensb pecypcoB MH(POPMALUMOHHO-TEJCKOMMYHMKALMOHHOU ceTH «WH-

TEePHeT», He00XOAUMBIX JISi OCBOCHUS JUCUUILJIMHBI (MOLYJIs1)

.

https://e.lanbook.com/ - DBC «Jlaub», AOCTYIT aBTOPU30BAHHBII

https://urait.ru/ - O6pazoBarenpHas matdopma «tOpailT», 10CTyN aBTOPU30BAHHBIH
https://www.iprbookshop.ru/ - ITugposoit oopa3zoBarenbHbiii pecypc IPR SMART, noctyn aBTo-
PU30BaHHBIN

https://tsutula.bookonlime.ru/ - 3BC Tyal'V¥ «BookOnLime» yuebubie nzganus Tyal'V mo Bcem
JMCIUIIMHAM, JOCTYIT aBTOPH30BaHHBIHI

https://dlib.eastview.com/browse/udb/12 - TTonutemartnueckas 6a3a JaHHBIX TIEPUOTUUCCKUX H3-
nanuii East View, moctyn aBTOpH30BaHHBIN



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://e.lanbook.com/
https://urait.ru/
https://www.iprbookshop.ru/
https://tsutula.bookonlime.ru/
https://tsutula.bookonlime.ru/
https://dlib.eastview.com/

6. https://cyberleninka.ru/ - Hayunas snektponHas 6ubnnoreka «KubepJleHnHka» , 10CTyI CBO-
OOIHBIN
7. https://www.elibrary.ru/ - Hayunast snekrponHas 6udanoreka eLibrary.ru, moctym cBoOoMHbIH

9 Ilepeyenb UHGOPMALMOHHBIX TEXHOJOIHii, HEOOXOAUMBIX JIA OCYLIECTBJIE-
HHS1 00Pa30BaTEJbHOI0 MPOIeCcca MO JUCHHUIINHE (MOTYJIIO)

9.1 IlepeyeHb HE0OXOAUMOIO €KEroHO OOHOBJIAEMOIO JUIEH3HOHHOTO M CBO-
00HO pacnpocTPaHAEMOro MPOrPaAMMHOI0 odecriedyeHusi, B TOM 4YHCJIe 0TeYeCTBEeH-
HOI'0 IIPOM3BOACTBA

1. TexcroBsiii penakrop Microsoft Word;

2. IlporpamMMa noarotoBku npesentanuii Microsoft PowerPoint;

3. IMaket oducHbIX mprnokeHuit «MorOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPOGeCCHOHAIBHBIX 023 JaAHHBIX U

UH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
1. Basa nanHbix MaTepuanoB https://www.totalmateria.com
2. DneKTpoHHBIM (OHI MPaBOBOH M HOPMATUBHO-TEXHUYECKON JOKyMeHTamuu. KoHcopuuym
Kopekc.



https://cyberleninka.ru/
https://www.elibrary.ru/
https://elibrary.ru/defaultx.asp
https://www.totalmateria.com/
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