MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHnoBaHue 06pa3oBaTejibHON NPOrpaMMbl: DI1eKTPOTEXHOJOTHYeCKHE YCTAHOBKH U CHCTEMbI
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
KOHCTPYKIIMOHHOE MATEPUAJIOBEJIEHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.17

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

3 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

3 cemectp - 0,3 yaca;

MockBa 2024
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Hear ocBOeHUS OMCHUIVIMHBI: V3ydeHue 3aKOHOMEpPHOCTEW BHYTPEHHETO CTPOCHUS
MCTAJUIMYCCKUX MATCpPUAJIOB, a TaKXKC Cro BJIHMAHUA Ha MCXAHUUYCCKHE, TCXHOJOIMYCCKUC U
9KCILTyaTallMOHHbIE CBOMCTBA MMl JalbHEHIEro MPUMEHEHHs] 3TUX 3HAHUW B NPO(EeCcCHOHATHLHOM
JESATEIIbHOCTH.

3agaum QM CUMILTHHBI

- U3y4eHue 00X 3aKOHOMEPHOCTEH (POPMUPOBAHUS CTPYKTYPHI M CBOMCTB METAJUTMYECKHX
MaTepuasoB B MPOLIECCe UX MOJIyuyeHuUsl, 00pabOTKH U SKCILTyaTalluy;

- IpUOOpEeTEeHNE HABBIKOB 10 MPOBEACHUIO aHaN3a (pa30BhIX MPEBPALLICHHA, TPOUCXOSAIINX B
KOHCTPYKIMOHHBIX MaTe€pUaIax, U UX BIMSIHUSA HA MEXaHUYECKUE, TEXHOJIOTUYECKUE U
JKCIUTyaTal[MOHHBIE CBOVCTBA,

- IpHOOpeTeHNEe HAaBBIKOB 0OOCHOBAHHOTO BHIOOPA METAIITMUYECKOT0 MaTepuana Jijis
HU3TOTOBJICHHUA DJICMCHTOB MalllMH 1 KOHCprKI_II/Iﬁ IIpH TPOCKTUPOBAHNUN TCXHOJIOTMH UX U3TOTOBJICHUA.

dopmupyembie y 00y4aromerocss KOMIeTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTAThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
OIIK-6 Cniocoben N1-1onk-s Jemonctpupyer SHaTb.
HCITOJIB30BaTh CBOMCTBA 3HaHHe o0yacTel mpuMeHeHus, | - OCHOBHbIC THIIBI KPUCTAUIMICCKUX
KOHCTPYKLMOHHBIX U CBOMCTB, XapaKTEPUCTUK U PELICTOK, Ae(EKThI KPHCTAIHIECKOrO
3JIEKTPOTEXHUUECKHUX METOJ0B UCCIIEAOBAHUSA CTPOEHHS, TPYIIIIBI CBOMCTB U UX BIIUSHUC
MaTepHaJIOB B pacyeTax KOHCTPYKLIMOHHBIX Ha CBOMCTBA KOHCTPYKIMOHHBIX
MapaMeTpoOB U PEKUMOB MaTepHuasoB, BHIOUpaeT MaTepuasos,
00BEKTOB KOHCTPYKLIMOHHbIE MaTepUaibl | - KIaCCH(HUKAINIO, MAPKUPOBKY M 00IaCTh
npodecCHOHATbHON B COOTBETCTBHUH ¢ TpeOyembimu | TPUMCHCHHUA OCHOBHBIX MCTAJUIHICCKUX
JeSITEIbHOCTH XapaKTepUCTUKAMU JJIs KOHCTPYKUHOHHBIX MaTCPHAIIOB,
UCIOJIb30BaHUs B 007acTH - BUJIbI U PEKXUMBI TEPMUYCCKOM
PO eCCHOHAIBHOI 00paboTKK METAIITMYECKUX MaTepUasoB,
NEeSTeNbHOCTH MIPUMEHSIEMBIX B SHEPTeTHICCKOM
MaIIMHOCTPOEHHUH.
YMETh:

- IPOTHO3UPOBATH IBOIIOIUIO CTPYKTYPHI
CIUIaBa MPH HarpeBe WM OXJIKICHUU 10
JiarpaMMe COCTOSTHHS,

- [I0 MapKe CIUIaBa OINPEeIATh ero TUI U
pacdpoBBIBaTH CBEIACHUA,
0003HauaeMble B MapkKe;

- 00BICHUTD BIMSTHHE OCHOBHBIX
apaMeTpOB KPUCTAJUIN3ALUHU U
MOIM(PUKATOPOB Ha MEXAHUYECKUE
CBOMCTBA;

- 000CHOBaHHO BBIOHPATh PEKUMBI
TEPMOOOPAOOTKH cTanel ¢
WCTIOJIB30BAHUEM THATPAMMBI OKEJIe30-
HEMEHTHT» U JJHarpaMMBbI
M30TEPMHUECKOTO pacmaia
NEPEOXJIAXKIEHHOI0 ayCTEHUTA.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
DIIEKTPOTEXHOJIOTUYECKHE YyCTaHOBKU U cucTembl (anee — OIIOII), nanpasnenus noarotosku 13.03.02
DNEKTPOIHEPTeTHKA U SJEKTPOTEXHUKA, YPOBEHb 00pa30BaHUs: BbICIIee 00pa3oBaHuE - OakajgaBpHar.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as Tpy10eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX eauHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
R KIIP | I'K | UKKII | TK ceMecTPe | p o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CTtpoeHue 1 OCHOBHBIE 22 3 8 4 - - - - - - 10 - CamocmoamensHoe usyuenue
CBOIICTBa METAJIOB meopemuueckoz0 mamepuana: I1on1rotoBka K
11 CrtpoeHue 1 OCHOBHBIE 22 8 4 - - - - - - 10 - BBITIOJTHEHHIO U 3aLIMTE Ja0OpaTOpHOU paboThI
CBOMCTBa METAJLIOB «3yueHue nponiecca KpUCTAILIN3ALUY,
BIIMSHUS MOAU(DHUKATOPOB M CKOPOCTH
OXJIQX/ICHUS Ha BEJIMUUHY 3€pHa»
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: I1on1rotoBka K
tecty Nel «ATOMHO-KpHCTaNINYECKOE
CTPOCHHUE KOHCTPYKIIMOHHBIX MAaTEPUAJIOB)
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 52-60,67-78,110-112
[4], 13-20
[5], 7-54
[6], 17-24
2 CrpoeHue 1 CBOMCTBa 16 4 2 - - - - - - 10 - Camocmosamenvnoe usyuenue
cr1aBoB. OCHOBBI meopemuyeckozo mamepuana: I1o01rotoBka K
TEOPHH CILIABOB BBINIOJIHEHHIO U 3aIUTe Ta00PaTOPHOil paboThl
2.1 CrpoeHue U cBoiicTBa 16 4 2 - - - - - - 10 - «[Toctpoenue nuarpammel coctosiHust Pb-Sn o

cm1aBoB. OCHOBBI
TCOPUHU CILIaBOB

KPUBBIM OXJIAXKICHU
H3yuenue mamepuanos 1umepamypHslx
UCHOUYHUKO6?

[1], 138-158

[3], 16-41, 61-85, 107-124
[4], 27-32
[5], 55-72
[6], 34-41




3 CrutaBel xenes3a U 20 12 Camocmosamenvhoe usyuenue
yriepona. meopemuueckozo mamepuana: I1oaroToBka K
3.1 CrnaBel xenes3a u 20 12 BBITIOJTHEHHIO U 3aIUTE 1a00paTOpHON paboThI
yriaepoaa "MHUKPOCTPYKTYpa 1 CBOHCTBA YTIEPOANUCTHIX
HE3aKaJIeHHBIX cTaneil"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 186-224
[4], 3-13
[5], 73-107
[6], 5-16
4 Teopus u TexHOJIOTUSA 19 10 CamocmoamensHoe usyuenue
TEPMHUUYECKOI meopemuueckozo mamepuana: I1oaroToBka K
00paboTKN METaJIOB U BBITIOJTHEHHIO U 3aLIMTE Ja00paTOpHOU paboThI
CILIABOB "BraustHue Tepmuyeckoit 06paboTKH Ha
4.1 Teopus u TexHoaoru 19 10 CBOMCTBA YIIIEPOAUCTHIX CTanei"
TEPMHUUYECKOI H3yuenue mamepuanos numepamypHsix
00pabOTKH METAIIIOB U UCHOYHUKOG:
CITABOB [2], 156-176,178-180, 183-189, 191-217
[4], 54-60
[5], 128-172
[6], 53-69
5 JlerupoBaHHbIC CTATU 19 10 Camocmoameibioe uzyuenue
5.1 JlerupoBaHHble cTanu 19 10 meopemuyueckozo mamepuana: I1onroToBKa K
BBITIOJTHEHUIO M 3aIUTE JJaA00paTOPHOU paboThI
"MHKpPOCTPYKTypa JIETHPOBAHHBIX CTaJeH U
CIu1aBoB"
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], 367-380, 384-387, 476-479, 486-503, 535-
539
[3], 227-240, 252-272
[4], 32-40
[5], 108-127
[6], 25-33
6 IIBeTHBIC METaJIIBI U 11.7 7.7 Camocmoamenvnoe uzyuenue
CILIaBbI HA UX OCHOBE meopemuyeckoz0 mamepuana: 11o1roroBka K
6.1 L[BeTHBIC METAILIIBI U 11.7 1.7 BBITTOJTHEHHIO U 3aIIKTe Ta00paTOpHOIl paboThI

CIIZIaBbI HA UX OCHOBC

"MHUKpPOCTPYKTYpa IIBETHBIX METAIIOB K
YKTY|

6




CcI1aBoB"
H3yuenue mamepuanog 1umepamypHslx

UCHOUHUKOG:
[2], 384-396,406-417
[4], 44-54
[5], 173-188
[6], 42-52
3adeT ¢ OLIEHKOH 0.3 - - - 0.3 -

Bcero 3a cemectp 108.0 32 16 - 0.3 59.7
Hroro 3a cemecTp 108.0 32 16 - - - 0.3 59.7

Ipumeuanue: Jlek — nexiuu; JIab — nabopatopusie padotsl; [Ip — npaktuyeckue 3ausatusi; KIIP — ayautopHbie KOHCYIbTAIMK 110 KYPCOBBIM

npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpoenue u ocHo8Hble C80UCMEA MEMAIO8

1.1. CtpoeHue u OCHOBHBIE CBOMCTBA METAJIJIOB

ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAIOB. AMOP(QHOE M KpPUCTAJUIMYECKOE COCTOSHUE
BemecTBa. (OCHOBHBIE THUIBI KPUCTAUIMYECKHX  PEIIETOK METAUIOB. AHH30TpONHUs U
KBa3MHM30TPONHS CBOMCTB KpUCTALIOB. JleheKThl KpUCTATUIMYECKOTO CTPOCHUS, KIaCCH(PHUKAINA U
UX BIUSHUE Ha cBoiicTBa Kpuctauia. OcHOBHble MexaHu3Mbl nuddy3un B meramiax. OCHOBBI
TEOPUHU KPUCTALUIN3ALNN. DHEPreTUYECKUE MTPEANIOCHIIKA U MEXAHU3M MPOIecca KpUCTAIUIU3aLUH.
Bnusinue creneHu nepeoxyaxkaeHusi 1 MOAU(GUKATOPOB Ha CTPOCHHE U CBOWMCTBA JIMTOTO METalia.
OcHOBHBIE MEXaHMYECKHWE CBOWCTBA MaTepuaioB. Ympyras M IUlacThyeckas aedopmanus,
paspylieHre MeTayuioB. BnusHue mutactuyeckoil nedopmanuy M TMOCIEAYIONIErO HarpeBa Ha
CTPYKTYpY U CBOMCTBA METAJLIA..

2. Cmpoenue u ceoticmea cniagos. OcrHogvbl meopuu cniagos

2.1. Ctpoenue u cBoiicTBa cruiaBoB. OCHOBBI TEOPHUH CILIABOB

OCHOBBI TEOpPHUHU CILIABOB: OCHOBHBIE (Pa3bl U CTPYKTYpPHBIE cOCTaBisoNMe cruiaBoB. [IpaBuio
¢a3. OcHOBHbBIEC TUIIBI TUarpaMM paBHOBECHUs (COCTOSIHUS) JIBYXKOMIIOHEHTHBIX cucteM. [IpaBuio
0Tpe3KoB. Bo3MoXxHOCTB omnpenenenus (pa3oBOro U CTPYKTYpHOIO COCTaBa CIUIaBa IO AUarpamme
coctosiHus. CBA3b MEXK/y CBOMCTBaAMHU CILJIaBOB U TUIIOM JIMArpaMMbl COCTOSIHUA..

3. Cnaaswl scenesa u y2nepood.

3.1. CnnaBel xefe3a U yriiepojia

Jumarpamma COCTOSIHUS «OKeNe30-1IeMeHTUT». OCHOBHBIE ()a3bl U CTPYKTYPHBIE COCTABIISIOIINE
CTajiell ¥ YyTr'yHOB. YTJIEPOJUCTHIE CTalu. BiusHue yriaepoaa U Ha CTPYKTYPY U CBOMCTBA CTaJICH.
Knaccugukanus npumeceil B crajasiXx M UX BIMsSHUE Ha cBoiictBa cranu. Kmaccudukanus u
MapKUpoBKa yriaepoauctbix craieil. Yyrynsl. [Ipouecc rpaduruzanuu B yyryHax. Buasl uyryHoB u
YCIIOBUS MX NOJydyeHUs. BiusHue npuMecell U CKOPOCTU OXJIAXAECHHs HAa CTPYKTYPY M CBOWCTBa
yyryHoB. O0IacTy NPUMEHEHUS] YTIEPOAUCTBIX CTAIEH U UYT'YHOB..

4. Teopuﬂ U mexnoniocusi mepMuquKod 06pa60ml<u memaiilios U cCniaeoe

4.1. Teopust ¥ TEXHOJIOTH TEPMUUECKON 0OpaOOTKU METAJUIOB U CIJIABOB

OcHOBHBIE LIeIM M TTapaMeTpbl TepMudeckoit 00padoTku. Kinaccudukanus BUI0B TEpMUUECKOM
o0OpaboTku. OmpeneneHne BO3MOXHOCTU IMPOBEICHUS TEPMUYECKOM 0OpabOTKH MO Juarpamme
coctosHus. Teopus Tepmuyeckoil 00paboTku craneid. CTpyKTypHBbIE MPEBpAILEHHs B CTAAX MPU
HarpeBe U OXJaXJIeHUH. /[marpamMmma M30TEpPMHUYECKOTO paclaja MepeoXakJECHHOTO ayCTEHMTA.
BnusiHue ckopocTH OXJaK[I€HUS Ha CTPYKTYpY M CBoMcTBa craneil. IIpeBpamienust npu oTIIycke.
TexHonorust Tepmuueckoil 06padotku cranu. Tepmuueckas 06paboTka rpymmbsl oTxHUr. OTxur [
poaa (rOMOr€HHM3alMs, PEKPUCTAIIM3ALUOHHBI OTKHUI, OTXKUI JUId CHSTHS OCTaTOYHBIX
HanpspkeHuit). Omxur 1l pona (monHbIA, HEMOJHBIN), HOpManu3auus. 3akaika crajieil. Bwidop
TEMIIepaTypbl 3aKalku. BbIOOp CKOPOCTH OXJaXIEHHs M OXJaXJarollue Cpeibl NMpU 3aKalike.
[IpokanmBaeMOCTh cTaiiv, (haKTOPHI, BIUSAIONINE HAa TpoKaTruBaeMoCcTh. CrtocoObl 3akanku. OTIIycK
3aKaJICHHBIX CcTaslel. Buapl oTIIycKa, CTPyKTypa M CBOMCTBA CTaJH I1OCIIE OTIYCKA..

5. Jlecuposannuvie cmanu

5.1. JlernpoBaHHBIE CTAIN



BrusiHue nerupyronmx 3JIeMEeHTOB Ha CTPOCHHE M CBOWCTBA TBEPIIOTO PacTBOpa U KapOUIHOMA
¢da3pl. BnusHue Jerupyrommx S3JI€MEHTOB Ha MpEeBpalleHHs B CTAIAX: MOJIUMOpPQHBIE, pacmaj
NEePeoXJIXACHHOr0  aycTeHuta u  Oe3guddysuonnoe  mnpespamenue.  Kraccudukanums
JETUPOBAHHBIX CTAJIEd IO CTPYKTYpPHBIM KjaccaM M Ha3HAa4eHUI0. MapKHpoBKa JErMpOBaHHBIX
craneii. KOHCTpYKUHMOHHBIE JIETMPOBAaHHBIC CTAJIA: CTPOUTENBHBIE W MAIIMHOCTPOUTEIIbHBIC,
OPUHLIMIIBL  JITUPOBAaHUA, O00JIacTU mnpuMeHeHus. HHCTpyMeHTanbHbBIE CTald, MPUHIIMIIBI
JIETUPOBAaHUS U 00yacTh nmpuMeHeHUs. Koppo3nOHHOCTOWKHE, TETIOYCTOMYNBEIC, KAPOTPOYHEIC U
YKAPOCTOMKHE CTaJIH, IPUHIIMIIBI JISTUPOBAHUS, 00JIACTH MPUMEHEHUS. .

6. Ilsemuvie memannvl U Cniabl HA UX OCHOBE

6.1. LIBeTHBIC METaJJIbI M CILIABBI HA UX OCHOBE

ANIOMUHUH, €ro OCHOBHBIC CBOWCTBAa. Kiaccudukanus CIUIaBOB HA OCHOBE ATFOMUHUS.
Jlutetinpie u gedopMHUpyeMble CIUIaBbl Ha OCHOBE QJIIOMUHHMS, TPUHIUIBI JICTUPOBAHMS,
TepMuueckas o0paboTka, obrmactu mnpuMmeHeHHs. Meaum W ee OCHOBHBIE cBoiicTBa. CIiaBel Ha
OCHOBE MEJIM: TaTYHU U OPOH3BI U 00J1aCTh MPUMEHEHUS..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. 4. MuKpoCTpyKTypa JIETHPOBAaHHBIX CTAJICH U CILIABOB;
2. 5.BnusHue TepMuueckoil 00pabOTKH Ha CBOICTBA YITIEPOAUCTHIX CTaJIEH;
3. 6.MuKpOCTpYyKTYypa LIBETHBIX METAJJIOB U CILJIABOB;
4. 3.IlocTpoeHue nuarpaMMbl cocTostHust Pb-Sn 1o KpuBBIM OXJTaXKICHUS;
5. 1."3y4enue nmpoiiecca KpUCTAJUTU3AINH, BIUSHUS MOIU(UKATOPOB U CKOPOCTH
OXJIXK/ICHUS Ha BEIIMYMHY 3€pHA;
6. 2.MHKpOCTPYKTypa U CBOMCTBA YIIIEPOANUCTBIX HE3aKAJCHHBIX CTaJeH.

3.5 KoncyabTanuu

Texywui koumpoas (TK)

KoHcynpTanuu no pasaeny NpoBOASTCS B TEUEHHE BCETO CEMECTPa
KoHcynbranuu o paszaeny NpoBOASTCS B TEUEHHE BCETO ceMecTpa
KoHcynpTanuu no pasaeny NpoBOASTCS B TEUEHHE BCETO CEMECTPa
KoHcynbranuu o paszaeny NpoBOASTCS B TEUEHHE BCETO ceMecTpa
KoHcynpTanuu no pasaeny NpoBOASTCS B TEUEHHE BCETO CEMECTPa
KoHcynbranuu o paszaeny NpoBOASTCS B TEUEHHE BCETO ceMecTpa

ok wdE

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YAbTaThl 00YUYEHNUS 110

Howmep paznena

O11eHOYHOE CPEACTBO

Konbl JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
JTUCLUIUIMHE
(8 cooTBETCTEHH ¢ pasnenom 1) WHJMKATOPOB | COOTBETCTBMH C 11.3.1)
1]2[3]4]5]6
3HaTh:
BU/JIBI U PEIKUMBI TEPMHUECKON 00pabOTKN Jlaboparopnas pabota/3amnura 1abopaTopHOi pabOTHI
METAUTNYECKUX MAaTepUAIOB, IPUMEHSAEMBIX B N/-lonk-e + "BiusiHue TepMudeckoil 00pabOTKH Ha CBOMCTBA
SHEPIreTHYECKOM MAIIMHOCTPOCHUH YIIEpOAMCTHIX cTanen”
KJaccupUKaINI0, MAPKUPOBKY U 00J1aCTh Jlaboparopnas paboTa/3amura 1a60paTopHbIX paboOT
MPUMEHEHHSI OCHOBHBIX METAJUTMYECKHIX "MUKpOCTpYKTYypa U CBOMCTBA YIJIEPOJUCTBIX
KOHCTPYKLIMOHHBIX MaTepHUajoB N-lorxk-6 + + | + | He3aKkaneHHbIX craneil"; "MukpocTpyKTypa
JIETUPOBAHHBIX cTajiel u criaBoB"; "MukpocTpykTypa
LBETHBIX METAJJIOB U CIUIABOB"
OCHOBHBIE TUIIBI KPHCTAIITHMUYECKUX PEIIETOK, TectupoBanue/Tect 1 « ATOMHO-KPHCTAIITNIECKOE
Ne(eKThl KPUCTAIUTMYECKOTO CTPOEHUS, TPYIIIbI W/ -lomcs + CTPOEHHUE METAJIJIOB)»
CBOWCTB M UX BIIUSTHHE Ha CBOICTBA
KOHCTPYKIIMOHHBIX MaTepHajoB
Ymersb:
000CHOBAaHHO BBIOMPATH PEKUMBI JlaboparopHnas padota/3amura 1a60paTopHO paboThI
TEPMOOOPAOOTKH CcTael C UCIOIb30BaHUEM "BnusHue TepMudeckoit 00paboTKH Ha CBOMCTBA
JUarpaMMBbl oKelie30-ieMeHTUT» U auarpammbl | UJI-lonk-e + YTJIEPOJIUCTHIX cTasien"”
M30TEPMHUUYECKOTO pacaia MepeoxJIaxIeHHOTO
ayCTEHUTa
OOBSICHUTH BIIUSTHUE OCHOBHBIX MTApaMETPOB JlaGopatopHas paboTa/3amura 1a60paTopHON pabOThI
KPUCTAJUIU3AUHE ¥ MOJM(DHUKATOPOB Ha WJT-lomcs + "N3ydyeHue mpouecca KpUCTaUIU3al|H, BIUSHUS
MEXaHUYeCKHEe CBOMCTBA ) MOJU(PHUKATOPOB U CKOPOCTU OXJIAXKACHUS HA BEIUUHHY
3epHa’
110 MapKe CIUIaBa OINPEENATh €ro TUI U JlaGopatopHnas pabora/3amura 1abopaTopHbIX paboT
pacidpoBbIBaTH CBEJEHUS, 0003HAUYaEMBbIE B WT-Lomcs + + |+ "MUKpOCTpYKTYypa U CBONCTBA YIIIEPOIUCTBIX
Mapke ) He3aKaJIeHHBIX cTanei"; "MUKpoCTpyKTypa
JIETUPOBAHHBIX CTAJIEH U CcIIaBoB'; "MHKpPOCTpYKTypa
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[[BETHBIX METAJJIOB U CILUIaBOB"

MIPOTHO3UPOBATH 3BOJIKOLUIO CTPYKTYPHI CILIABA
IIPY HArpeBe WIK OXJIAXIACHUU 110 JuarpaMmMme
COCTOSIHUS

N/-lonk-e

Jlaboparopnas pabota/3amniura 1abopaTopHOi pabOTHI

"[TocTpoenne nuarpamMmsel cocTostHUs Pb-Sn o kpuBbIM

oXJaxaeHus"
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Tect 1 «ATOMHO-KpUCTAJUIMUECKOE cTpoeHue MeTaiioBy (TectupoBanue)

®dopma peanmszainuu: YcTHas Gpopma
1. 3ammra naboparopHoii paboTsl "BrnusHue TepMuueckoit 00paboTKH Ha CBOKWCTBA
yraepoaucthix craneit” (Jlaboparopnas padora)
2. 3amuTa 1aboparopHoii paboTsl "M3yueHue npoiecca KpUCTaLIU3aIUH, BIUSHUS
MOJIM(UKATOPOB U CKOPOCTH OXJIaXkACHUs Ha BennuuHy 3epHa" (JlabopaTopHas paborta)
3. 3ammra naboparopuoi padbotsl "[locTpoenue nuarpammsl cocTostHUs Pb-Sn o kpuBbiM
oxnaxaeHus" (JlabopaTopHas padora)
4. 3ammuTa 1a00paTopHBIX padboT "MUKPOCTPYKTYpa U CBOMCTBA YIIIEPOJAUCTHIX HE3aKATICHHBIX
craneil"; "MUKpOCTpyKTypa JIETMPOBaHHBIX CTajiel U criaBoB"; "MUKpPOCTPYKTypa LIBETHBIX
MeTasuioB U criaBoB" (JIaboparopnas paboTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenkoiu (Cemecmp Ne3)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM O OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» u BBICTABISIETCS 110 COBOKYIHOCTH OLIEHOK, NOJIYYEHHBIX CTYACHTOM B
CceMecCTpe 3a KOHTPOJIbHBIE MEPOTIPUSATHUS

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 3 CEMECTD.

IIpumeuanue: OnieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOHE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. 'ynsies, A. I1. MetannoBenenue : yaueOHuk aiis By3oB / A. I1. I'ynsie, A. A. I'ynsieB . — 7-e u3.,
nepepad. u gon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;

2. JlaxtuH, 0. M. Martepuanosenenue : yueOHuk ais BTy30os / 0. M. Jlaxtun, B. I1. JleontseBa . —
4-e uzn., nepepad . — M. : Anbsac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 ;

3. Mattonun B.M.- "MerannoBeneHne, pecypc U IMarHoCTUKa METaJlIa B TEIIOPHEpPreTUKe",
UznarensctBo: "MOBOU", Mocksa, 2017 - (342 c.)
https://www.studentlibrary.ru/book/ISBN9785383010662.html;

4. JIaGopaTOpHBIi MPAKTUKYM I10 MaTepuanoBeaeHuto : s maanmux kypcos / P. M. I'ony0uuk,
A. B. 3aitiieBa, B. M. Kauanog, u np., Mock. suepr. ua-t (MOU TY) . — M. : U3n-Bo MOU, 1998 .
—6lc.

http://elib.mpei.ru/elib/view.php?id=3356;

5. MerannoBezenue : yauedHoe nocodue o kypcam "KoHCTpyKIIMOHHOE MaTepuanoBeieHue",
"MarepuanoseneHue. TeXHOIOTHs KOHCTPYKIIMOHHBIX MatepruainoB', "MarepuanoBenenue",
"MarepuanoBeieHre U TEXHOJIOTUSI MaTepHuaioB U KoHCTpykiuii" / A. FO. Mapuenkos, P. B.
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Ponsikuna, M. B. T'opsiukuna, [u ap.], Hau. uccnen. yu-t "MOU" (HUY"MBH") . — Mocksa : U3x-
Bo MO, 2021 . — 192 c. - ABTOpHI yKa3aHbl Ha 000poTe TUT. 1. - ISBN 978-5-7046-2472-1 .
http://elib.mpei.ru/elib/view.php?id=11788;
6. MarepuanoBeieHHE : PaKTHYECKOe Iocodue 1o kypcam "MarepuanoBeacHue",
"KoHcTpykunonHoe matepuanosenenue”, "Matepuanosenenue. TexHOIOrus KOHCTPYKIIMOHHBIX
MatepuanoB", "MarepuanoBecHUE U TEXHOJIOTHs MaTepuanoB u koHcTpykuuii" / I1. B. Boikos, A.
JI. Tonuapos, M. B. I'opsiukuna, [u ap.], Hau. uccnen. yu-t "MOU" (HUY"MDBU") ; pen. C. A.
OBeunukoB . — Mocksa : U3a-so MDU, 2024 . — 60 c. - ABTOpBI yKa3aHbl HA 000POTE THUT. JI.
http://elib.mpei.ru/elib/view.php?id=12846.

5.2 JInueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(h)UCHBIX IPOrPamMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com
9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. MopTaa oTKPHITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

12. HaumoHaIbHBII NOPTAJ OHJIAIH 00y4ueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, Ocnamenne
HAMMEHOBaHUe
VYyebHbIC ayAUTOPUU IJIS K-211, KomnbroTepHbIit CTOJI, CTYJI, JOCKA MEJIOBas,
[IPOBEECHUS xiacc MBI KOMIIBIOTEPHAS CETh C BBIXOJOM B
JIEKIIUOHHBIX 3aHATUN U WNHTepHeT, MyIbpTUMEINHBIN
TEKYILETO KOHTPOJIA IIPOEKTOP, DKPaH, KOMIIBIOTEP
NIEPCOHAJIbHBIN, KOHIUIIMOHED
VY4ebHble ayIUTOPUH IS b-106a, rnapra, CTOJ] IPENnoaaBaTeis, CTyl,
IIPOBECHUS Mertannorpaduueckas mkad A7 JOKYMEHTOB, CTOJ
1abopaTOPHBIX 3aHITHIA naboparopus MMCbMEHHBIN, TyMOa, TOCKa MelloBasi,

KOHJUITMOHED, CTEH/
UH(OPMAaIOHHBIN

VY4ebHble ayTUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTauuu

b-103, YueOnas ayauropus
kag. "TM"

rapTa, CTOJ IpernojgaBaTes, CTOI
KOMITBIOTEPHBIH, CTYII, MKad A
JOKYMEHTOB, TyM0a, J0CKa MeJloBas,
MYJIbTUMEANMHBIA POEKTOP, IKPaH,
KOMIIBIOTEP IEPCOHAIIBHBIM,
KOHJIUIIHOHEP
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TTomemenust misa

HTB-302, YnTansHbIH 3a1

CTYJI, CTOJI TUCbMEHHBIMN,

CaMOCTOATENbHON oT/ena 00CTyKUBaAHUS KOMITBIOTEpHAs CETh C BBIXOJOM B
paboThI y4eOHOM JTUTEpaTypoi NuTepHeT, KOMNbIOTEP MEPCOHATIbHBIN

[Tomewenus nis b-103, YuebOnas aynuropus rapTra, CTOJ NPEenoaaBaTess, CTON

KOHCYJIbTUPOBAHUS kad. "TM" KOMITBIOTEPHBIN, CTYJI, TIKad 17151

JIOKYMEHTOB, TyMOa, 10CKa MeJIoBas,
MYJIbTHMEIUHHBIA TPOEKTOP, IKPaH,

KOMIIBIOTEP IEPCOHAIIBHBIM,
KOHIAMIIMOHED

Ilomemmenust misa
XpaHeHUs 000pyJOBaHUS
1 y4eOHOT0 MHBEHTaps

X-202B, ITomemicune
kadeapsl "TexHomorun
MeTaJuIoB"

CTOJ, CTYII, IKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOHCTpYKHI/IOHHOG MAaTCpUAIIOBCIACHUC

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

Tect 1 «ATOMHO-KpHCTAITHYECKOE CTpoeHre MeTauioBy (TecTtupoBanue)

3amuTa nadoparopHoi padotsl "M3ydeHune npoiecca KpUCTAIUTH3AINH, BIUSHUS
MOAM(PHUKATOPOB M CKOPOCTH OXJIAXKACHHS Ha BenruuHy 3epHa" (JlabopaTopHas pabota)
3amuTa naboparoproit padotsl "[locTpoeHne quarpammbl cocTosiHUS Pb-Sn 1o KpuBEIM
oxnaxaeHus" (Jlabopatopnas padora)

3amuTa madopatopHoi padoTel "BiusHue TepMUYECKO 00paOOTKH Ha CBOMCTBA YTIICPOAUCTHIX
craneit" (JlaboparopHas pabora)

3amuTa 1a00paTopHBIX padboT "MUKPOCTPYKTYpa M CBOKHCTBA YIIIEPOIUCTHIX HE3aKAICHHBIX
craneil"; "MuUKpOCTpyKTypa JIETUPOBaHHBIX CTajiei U criaBoB'; "MUKPOCTPYKTYpa LIBETHBIX

MeTasuioB U criaBoB" (JIaboparopnas padoTta)

Buja npoMexyTouHO# aTTecTaMU — 3a4€T C OLICHKOM.

Wunekc KM- | KM- | KM- | KM- | KM-
Homep Pa3en muciumminibl KM: 1 2 3 4 5
paszena Henens 4 8 12 14 16
KM:
1 CrtpoeHue U OCHOBHBIE CBOWCTBA METAJIJIOB
11 CtpoeHue U OCHOBHBIE CBOMCTBA METAJLJIOB + +
2 CrtpoeHnue u cBoiicTBa cr1aBoB. OCHOBBI TEOPUH
CIJIABOB
21 CrtpoeHnue u cBoiicTBa cr1aBoB. OCHOBBI TEOPUH +
] CILJIAaBOB
3 CruiaBbl xenes3a u yriepoa.
3.1 CrutaBsl xenes3a u yriepoja +
4 Teopus U TEXHOIOTUS TEPMUUECKOM 00paboTKH
METAJIJIOB U CIJIABOB
41 Teopust U TEXHOIOTH TEPMHUUECKOM 00pabOTKH +
' METAJIJIOB U CIIABOB
5 JlerupoBaHHbIE CTaN
5.1 JlernpoBaHHbIE cTaIN +
6 L[BeTHBIE METAJUIBI U CIUIaBbI HA MX OCHOBE
6.1 L[BeTHBIE METAJUIBI U CIUIaBbI HA MX OCHOBE +
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BecKM,%:| 10 | 15 | 15 | 15 | 45 |
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