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

Hanpapienne noaroroBku/cnenuaibHocTh: 13.03.03 DHepreTuyeckoe MalIMHOCTPOCHHUE
HaumeHnoBaHune o6pa3oBaTebHOIl mporpaMMel: 'a30TypOnHHbBIe, NAPOTYPOMHHDBIC YCTAHOBKH W IBUTaTe/IN
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MATEPUAJIOBEJIEHHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.17

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

2 cemecTp - 32 yaca;

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopnasi pabora
PacuerHo-rpajguueckas paéora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockBa 2026
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CseneHva o snagensuye L3N M3K

Bnageneyu OeeyHukoB C.A.

[IpenomaBaTelib Naermgmraop  R8I25DT1e-OvechnikovsA-ad43abe C.A. OBEUHHKOB
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear ocBoeHusn

MCTAJUIMYCCKUX MATCpUajioB,

JUCHUNJINHBI.

U3y4eHUe

3aKOHOMEPHOCTEM
a TaKXKE ¢€ro BJIUMIAHHA Ha MCXaHHYCCKHC,

BHYTPEHHETO  CTPOEHUS
TEXHOJIOTUYECKUE U

OKCILTyaTalHOHHBIC CBOMCTBaA JJIA naaneﬁmero IIPUMEHCHUA OTHUX 3HAaHUH B HpO(beCCHOHaHBHOﬁ

NEeATEILHOCTH.
3agauu AMCHMIIINHBI

- U3y4eHue 00X 3aKOHOMEPHOCTEH (POPMUPOBAHUS CTPYKTYPHI M CBOMCTB METAJUTMYECKHX
MaTepHajIoB B IPOILECCe X MOTy4YeHUs, 00pabOTKH U SKCILTyaTalluu;

- IpUOOpEeTEeHNE HABBIKOB 10 MPOBEACHUIO aHaN3a (pa30BhIX MPEBPALLICHHA, TPOUCXOSAIINX B
KOHCTPYKLMOHHBIX MaTepHallaX, U UX BIUSHUA HA MEXaHUYECKHE, TEXHOJIOTMYECKUE U

JKCIUTyaTal[MOHHBIE CBOVCTBA,

- an06peTeHHe HaBBEIKOB 00OOCHOBAHHOT'O BI)I60pa KOHCTPYKIIMOHHOI'O MaTcpurajia s
H3IrOTOBJICHHUA 3JICMCHTOB MAalllMH U KOHCprKI_II/Iﬁ IIpH TPOCKTUPOBAHNUN TCXHOJIOTMH UX U3TOTOBJICHUA.

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-5 Cnocoben
paccUnTBIBATH IEMEHTHI
HHEPreTUUECKUX MAllliH U
YCTaHOBOK C Y4ETOM
CBOMCTB KOHCTPYKIIHOHHBIX
MaTepUaios,
JUHAMHYECKHUX U TEIJIOBBIX
Harpy3ok

N1-1onk-s Jemonctpupyer
3HaHUE OCHOBHBIX
KOHCTPYKIIMOHHBIX
MaTepHaoB, IPUMEHSIEMbIX B
AHEPreTUUECKOM
MAaIIMHOCTPOEHUHU, U CIIOCOOO0B
X 00pabOTKH; BBITIONHSET
BbIOOp MaTepUasoB 3JIEMEHTOB
DHEPTEeTUYECKUX MAIIUH 1
YCTAHOBOK C Y4E€TOM YCIIOBUH
uX paboThI

3HATH:
- KJIacCH(UKAINIO, MAPKUPOBKY M 00J1aCTh
IIPUMEHEHHSI OCHOBHBIX METAJNINYECKUX
KOHCTPYKLIMOHHBIX MaTE€pHaJIOB;

- OCHOBHBIE XapaKTEPUCTUKU
MEXaHUYECKHUX CBOMCTB U CIOCOOBI UX
OIpECIICHUS;

- BUJIbI U PEKHUMBI TEPMUYECKON
00pabOTKH METAJUINYECKUX MAaTEPUANIOB,
MPUMEHSIEMBIX B SHEPreTUYECKOM
MAaIIMHOCTPOEHUH;

- OCHOBHBIE 3aKOHOMEPHOCTH
(bopMHpOBaHUS CTPYKTYPbI
KOHCTPYKIMOHHBIX MaTE€pHAJIOB,
IIPUMEHSIEMBIX B SHEPI€THYECKOM
MaIIMHOCTPOEHUH.

YMETh:
- IPOTHO3UPOBATH IBOJIIOLUIO CTPYKTYPhI

CIlJIaBa IMMPU HArp€BC UJIN OXJIAXKACHUU 10
JarpaMMe COCTOSTHHUS,

- 00BSACHUTH BIMSTHUE OCHOBHBIX
apaMeTpOB KPUCTAJUIN3ALUHU U
MOIM(PUKATOPOB Ha MEXAHUYECKUE
CBOMCTBA;

- OTIPE/IEISITh OCHOBHBIE XapaKTEPHUCTUKU
MEXaHUYECKUX CBOMCTB;

- IO MapKe CIUIaBa ONPEENATh €r0 THII H
pacm(poBbIBaTh CBEJCHHUS,
0003Ha"YaeMbIe B MapKe;

- 000CHOBaHHO BBIOMPATh PEKUMBI
TepMOOOpabOTKHU cTasel ¢
MCIOJIb30BAHUEM TUATrPAMMBI CGKEJIe30-
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HEMCHTUT» U AUarpaMmbl
HU30TCPMHUYCCKOI'0O pacriaaa
NEPCOXJIAKACHHOI'O ayCTCHHUTA.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNbHOM IMporpaMme
lazorypOunHBIe, MapoTypOUHHBIC ycTaHOBKH U apuratenu (manee — OIIOIT), HanpaBieHUs MOATOTOBKH

13.03.03 DHepreTvueckoe MAIIMHOCTPOCHHE,

OaxanaBpuar.

ba3zupyercs Ha ypoBHe cpeiHEro 0011ero o0pa3oBaHusl.

ypoBeHb OOpa3oBaHMs: BbICHIEe O0pa3oBaHHE -

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CtpoeHue 1 OCHOBHbIE 28 2 8 10 - - - - - - 10 - Camocmosamenvnoe usyuenue
CBOWCTBA METAJLIOB meopemuueckoz0 mamepuana: I1on1rotoBka K
1.1 CtpocHHEe U OCHOBHBIC 28 8 10 - - - - - - 10 - BBIMOJTHEHHIO U 3aIIUTE Ja00paTOPHOIT pabOThI
CBOMCTBa METAJLIOB «3yueHue nponiecca KpUCTAILIN3ALUY,
BIIMSHUS MOAU(DHUKATOPOB M CKOPOCTH
OXJIKICHUS Ha BEJIMUMHY 3epHa»
Camocmoamenvhoe usyuenue
meopemuyeckozo mamepuana: I1onroToBka K
BBITTOJTHEHHIO U 3aIINUTE Ja0OPaTOPHBIX PaboT:
"OnpeneneHue XapakTepUCTUK IPOYHOCTH U
IUITACTUYHOCTH METaJlIa HCIIBITAHUEM 00pa3IoB
Ha pactshxeHue", "OnpeneneHue yrapHou
BSI3KOCTH METAJJIOB MCIIBITAHUSIMH Ha yJapHbIi
n3ru6. OnpeneneHne KPUTHIECKON
TeMIepaTypbl XPYNKOCTH cTayu.", "MeToabI
OIIpe/IeTICHUsI TBEPAOCTH METAJUTUUECKUX
Marepuanos."”
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 52-60,67-78,110-112
[5], 13-20
[7], 7-54
2 CrpoeHue U cBoiicTBa 20 4 2 - - - - - - 14 - CamocmosmenbHoe uzyuenue
crtaBoB. OCHOBBI meopemuueckoz20 mamepuana: 1101roToBKa K
TEOPHH CIIABOB BBITIOJTHEHHIO U 3aIIKTe Ta00paTOpHOIT paboThI
2.1 CtpoeHune u CBOWCTBA 20 4 2 - - - - - - 14 - "ITocTpoenue quarpammsbl coctosiHus Pb-Sn o

cru1aBoB. OCHOBBI
TEOPUH CIJIABOB

KPUBBIM OXJIaXACHUS"
H3yuenue mamepuanog 1umepamypHulx
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UCHOUYHUKO6:

[1], 138-158
[3], 45-59
[4], 16-41, 61-85, 107-124
[5], 27-32
[7], 55-72
3 CrutaBeI Kernes3a u 22 10 CamocmosamensHnoe usyuenue
yriepoza meopemuyueckozo mamepuana: I1onroroska K
3.1 CrutaBeI Kenes3a u 22 10 BBITIOJTHEHHIO U 3aIUTE Ja0OPaTOPHBIX PaboT:
yriepona "MHUKPOCTPYKTYpa 1 CBOHCTBA YTIEPOANUCTHIX
He3aKaJeHHBIX cTaneil.", "MUKpocTpyKTypa U
cBoiicTBa uyryHoB.", " HemeTtayuimueckue
BKJIIOYCHHUS B cTanu".
H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[1], 186-224
[5], 3-13, 20-27
[7], 73-107
4 Teopus u TeXHOIOTHS 24 12 CamocmosamensbHoe usyuenue
TEPMHUUYECKOH meopemuyeckoz0 mamepuana: I1onroroBka K
00paboTKN METaIOB U BBITIOJTHEHHIO U 3alIMUTE Ja0OPaTOPHBIX PaboT:
CIUIABOB "OnpeneneHue BeIUYUHbI 3€pHA B
4.1 Teopus u TEXHOIOTHS 24 12 yraepoauctoi cranu', "Onpeaenenue
TEPMUUECKON KPUTHYIECKHX TOUEK YIIIEPOAUCTHIX cTaneit ",
00pabOTKH METaJIOB U "Brustaue TepmMuyeckoit 06paboTKH Ha
CILIABOB CBOMCTBA YIIIEPOAUCTHIX CTajeH"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], 156-176,178-180, 183-189, 191-217
[5], 40-44, 54-60
[7], 128-172
5 JlernpoBaHHBIE cTaJIN 36 24 Ilodzomoska pacuemno-zpaguueckozo
5.1 JlerupoBaHHbIE CTaIU 36 24 3adanua: B pamkax pacyeTHO-rpadIECKOro

3a[JaHMs BBINIOJIHAETCS ONPEEIICHUE
apaMeTPOB CTPYKTYPHI CTAIN METOAAMU
KOJIMYECTBEHHOH MeTayiorpaduu U pacder
mpezena TeKy9ecTH CTalu. 3aJaHue
BBITTOJTHACTCS MHANBUAYAIBHO [0 BapuaHTaM. B
Ka4yecTBE TeM 3aJaHUS IPUMEHSIOTCS
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cnenytroutue: "OmnpeneseHne XxapakTepUCTHK
MIPOYHOCTH M KPUTHYECKOH TeMIepaTypbl
XPYIKOCTH CTaJIed MepIUTHOTO Kiacca Mo
MHKPOCTpPYKType"

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: I1onroroBka K
BEITIOJTHEHHIO U 3aIIKTe Ta00opaTOpHOI paboTHI
"MUKpPOCTPYKTypa JISTHPOBAHHBIX CTaJIeH U
crIaBoB"

H3zyuenue mamepuanog iumepamypHsix

UCHIOYHUKOG:
[1], 367-380, 384-387, 476-479, 486-503, 535-

539
[3], 187-192
[4], 227-240, 252-272
[5], 32-40
[6], 3-11
[7], 108-127
6 IIBeTHBIE METAILIBI U 14 2 2 - - 10 - Camocmoamenbhoe uzyuenue
CIUTaBBl HA MX OCHOBE meopemuyueckozo mamepuana: IIonroToBka K
6.1 LIBeTHBIC METAILIBI H 14 2 2 - - 10 - BBITIOJTHEHHIO U 3aIIKTE J1a00paTOpHOH paboThI:
CIUTaBBl HA HX OCHOBE "MHKpPOCTPYKTYpa IIBETHBIX METAJIIOB H
cruiaBoB"
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[2], 384-396,406-417
[5], 44-54
[7], 173-188
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTposb; [TA — mpomexyTouHas
aTTecTanus




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 dcenesa u y2nepooa

3.1. CnnaBel xefe3a U yriiepojia

Jumarpamma COCTOSIHUS «OKeNe30-1IeMeHTUT». OCHOBHBIE ()a3bl U CTPYKTYPHBIE COCTABIISIOIINE
CTajiell ¥ YyTryHOB. 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 ¥ TEXHOIOTHsI TEPMUUECKON 00paOOTKU 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. U3yuenue nporecca KpUCTALIM3ALMHI, BIUSHUS MOAU(UKATOPOB U CKOPOCTH OXJIAXKICHHUS
Ha BEJINYUHY 3€pHA;
2. HemeTannuueckue BKIIOYEHHS B CTaH;
3. OnpeneneHre OTHOCUTENIBLHOTO COAEPkKaHU MIEPIINTA U pa3Mepa peppuTa METOAAMU
KOJINYECTBEHHOHN MeTaiorpaduu;
4. MUKpOCTpPYKTYypa U CBOMCTBA UyT'YHOB;
5. Onpenenenne KpUTHUECKUX TOUYEK YIIIEPOIUCTBIX CTAJIEH;
6. MUKpOCTpYKTYpa JETHPOBAHHBIX CTaJIel U CIIaBOB;
7. OnpeneneHre BEIMYNHBI 3€pHA B YIJIEPOIUCTON CTaNH;
8. MUKpPOCTpYKTypa IIBETHBIX METAJUIOB U CILJIaBOB;
9. IlocTpoenue nuarpamMmbl cocTosiHUS Pb-Sn 1o KpUBBIM OXJIaXKICHUS;
10. MuKpoCTpyKTypa ¥ CBOMCTBA yIJIEPOAUCTHIX HE3AKATICHHBIX CTaJICH;
11. Meronps! onpeneneHus TBEpAOCTH METAIUIMYECKUX MaTEpUAIIOB;
12. Onpenenenue yaapHo# BS3KOCTH METAJJIOB MCIIBITAHUSAMU Ha YIapHBII U3ruo.
OmnpeneneHne KpUTHUIECKON TEMIIEPATYPBl XPYIIKOCTH CTaJH;
13. Onpenenenue XxapakTEpPUCTUK MPOYHOCTHU U MJIACTUYHOCTH METalJla UCIIBITAHUEM
00pa3IloB Ha pacTsKEeHNUE;
14. Bnusinue TepMuueckoil 00pabOTKH Ha CBOIMCTBA YITIEPOJUCTBIX CTaIEH.

3.5 KoncyabTanum

Texywui konmpoas (TK)

Koncynpranuu no pasaeny npoBoAsSTCS B TEUEHHE BCETO CEMECTPa, U Mepes] 9K3aMEeHOM
KoncynbTanuu no paszneny npoBoASITCS B TEUEHHE BCETO CEMECTPA, U Mepe]] IK3aMEHOM
Koncynpranuu no pasaeny npoBoAsSTCs B TEUEHHE BCETO CEMECTPa, U Mepes] 9K3aMEeHOM
Koncynbranuu no paszueny npoBOASTCS B TEYEHUE BCETO CEMECTPA, U Mepe]l IK3aMEHOM
Koncynpranuu no pasaeny npoBoAsSTCS B TEUEHHE BCETO CEMECTPa, U Mepes] SK3aMEeHOM
KoncynbTanuu no paszzneny npoBOASITCS B TEUEHHE BCETO CEMECTPA, U Mepe]] IK3aMEHOM

SoukrwdE



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI

10



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

3ar1aHuPOBAaHHbIE PE3YJIbTATHI

Howmep paznena

OreHoUHOE CpE€ACTBO

Konbr JUCHUTIIUHEI (B (THI ¥ HAUMEHOBAaHUE)
o0y4yeHHs 10 JUCLUIUINHE
WHIMKATOPOB | COOTBETCTBUU C 11.3.1)
(B COOTBETCTBHH C pa3aeiioM 1)
1]2[3]4]5]6
3HaTh:
OCHOBHBIE 3aKOHOMEPHOCTH JlaGopatopHas pabora/3amura 1adopatopHsix padot "M3yuenue
(bopMHUpPOBaHUS CTPYKTYPbI nporecca KpUCTaJUIM3alii, BIUSHUSA MOAN(UKATOPOB U
KOHCTPYKLIMOHHBIX MaTE€pHaJIOB, N-1lonk-s + CKOPOCTH OXJIXJEHUs Ha Benuuuny 3epHa"; "Ilocrpoenue
IPUMEHSEMBIX B SHEPT€THUECKOM JarpaMMsl cocTossHUs Pb-Sn 1o KpuBbIM oxnaxaeHus"
MalIMHOCTPOEHUU
BH/IbI M PEKUMBI TEPMHUUECKOU Jlaboparopnas pabota/3amura 1a6opaTopHbIX paboT
00pabOTKN METAUNTNIECKUX MAaTEPUAIOB, "OnpeneneHye BEIUYUHbI 3€pHA B YIIEPOAUCTOM cTamu",
IIPUMEHSAEMBIX B QHEPIreTUYECKOM N-lonk-s + "OnpeneneHne KPUTUHIECKUX TOYEK YTIIEPOIUCThIX cTanei"”, "
MaIIMHOCTPOCHUU Bnustane Tepmudeckoit 00pabOTKH Ha CBOHCTBA YTIEPOIUCTHIX
craueit”.
OCHOBHBIE XapaKTEPUCTHKH JlabopatopHnast pabora/3ammura 1ab0paTopHBIX paboT
MEXaHUYECKHUX CBOICTB U CIIOCOOBI MX "Onpenenenue xapakTEPUCTHK MPOYHOCTH U TNIACTUYHOCTH
OnpeaeICHUA WJT-Lomkes + MeTannzi UCIIbITaHuEM 00pa3IoB Ha pacTshkeHue", "OHPVCJIGHCHI/IG
yJIapHOI BSI3KOCTU METAJJIOB UCIIBITAHUSIMU Ha yIapHbIi U3rHo.
Omnpenenenre KPUTHUECKON TeMIIepaTypbl XpyNKOCTH cTayin",
"MeTo bl ONpeaesIeHNs] TBEPIOCTH METAJNINYECKUX MaTEPUATIOB"
KJIacCU(UKALINI0, MAPKUPOBKY U 00J1aCTh Jlaboparopnas padoTa/3amuTa 1a00paTOpHBIX paboOT
MPUMEHEHHSI OCHOBHBIX METAJUIMYECKUX "MHKpPOCTPYKTYpa M CBOICTBA yIJIEpOAUCTHIX HE3aKaJICHHBIX
KOHCTPYKIIMOHHBIX MaTE€pHaJIOB ctaseit", "MHUKpOCTPYKTypa U CBOMCTBA YYyI'yHOB",
"Hemerannnueckue BKIO4YEeHUA B ctann","MukpocTpykTypa
NJT-1omk-s + + | + | JErMpOBaHHBIX CTAJIEH U CIIaBOB", "MUKpPOCTPYKTYypa IIBETHBIX

METAJUIOB U CIUIABOB"

PacuetrHo-rpaduueckast pabora/OnpeneneHne XxapakKTepuCTHK
MPOYHOCTU M KPUTHUECKON TeMIIEpaTypbl XPYIKOCTH CTaseit
HEePIIMTHOTO KJIacca M0 MHKPOCTPYKTYpe

YMeTh:
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000CHOBaHHO BBIOMPATH PEKUMBI
TEPMOOOPAOOTKH CcTaNeH C
UCIIOJIb30BAHUEM JTHATPAMMBI (GKEJIE30-

JlaGopaTtopHnast pabora/3amura 1ab0paTopHBIX padboT
"OnpeneneHye BEIUYUHbI 3€pHA B YIIIEPOAUCTON cTamu",
"OnpenesieHue KPUTHIECKUX TOYEK YIIIEPOIUCTHIX cTaiei"”, "

LIEMEHTUT» U JUuarpaMMbl UA-lomcs Bnusiaue Tepmudeckoit 00paboTKH Ha CBOMCTBA YIIIepOIUCThIX
M30TEPMHUYECKOr0 pacnaja cranen".
IIEPEOXJIAKIEHHOT O ayCTEHUTA
10 MapKe CIUIaBa OMPEIENATh €ro THUI U Jlaboparopuas pabota/3amura 1a60paTopHbIX paboT
pacmmgpoBbIBaTh CBEACHHUS, "MUKpOCTpPYKTYypa U CBOMCTBA YIJIEPOJUCTBIX HE3aKAJIEHHbIX
o003HaYaeMble B MapKe craneil", "MUKpOCTpyKTypa U CBOMCTBA UyT'YHOB",
"Hemerannnueckue BKIrOYeHUs B cTainu'," MUKpOCTpyKTypa
UJT-1omk-s JIETUPOBAHHBIX CTAJIEH U cIIaBOB", "MUKpPOCTPYKTYypa IIBETHBIX
METaJIJIOB U CILIaBOB"
PacuetHo-rpaduueckast pabota/Onpenenenne XapakTepruCTHK
IIPOYHOCTH ¥ KPUTHYECKOMN TEMIIEPATYPBI XPYIIKOCTH CTaIel
MIEPIUTHOTO KJIACCa MO0 MUKPOCTPYKTYpE
OTIPEIENIATH OCHOBHBIE XapaKTEPUCTHKU JlabopatopHnast pabora/3ammra 1ad0paToOpHBIX paboT
MEXaHUYECKUX CBOWCTB "OnpeneneHre XxapakKTepUCTHK IPOYHOCTH U MIACTUYHOCTH
W-lomcs MeTajl1a UCTIbITAHHEM 00pa3IoB Ha pacTskeHue", "OnpvezleneHI/Ie
yIapHOU BSI3KOCTH METAJJIOB UCTIBITAHUSMH HA YIapHBINA U3THO.
Omnpenenenre KpUTHUECKON TeMIIEpaTypbl XpyNKOCTH cTayin",
"Metoapl onpeieeHus: TBEPAOCTH METAIIMYECKUX MaTEpHAJIOB"
OOBSCHHUTH BIMSTHUE OCHOBHBIX JlaGopaTtopHnast pabota/3amura 1adboparopHbix padot "M3yuenue
MapamMeTpoB KPUCTAIIU3ALNH U WT-lormces mpolecca KpUCTaalIn3auy, BIUSHIS MOJU(PUKATOPOB U
MOAN(GUKATOPOB HA MEXAHUYECKUE CKOPOCTH OXJIOKJIEHHs Ha Benuuuny 3epHa"; "Iloctpoenue
CBOICTBa JarpamMmbl coctosiHust Pb-Sn o kpuBbIM oxsiaxaeHus"
MIPOTHO3UPOBATH IBOJTIOIUIO CTPYKTYPhI JlaGopaTtopHnast pabota/3amura 1adboparopHsix padot "M3yuenue
CTIJIaBa MpH HATPEBE WM OXNAKICHUA 11O | 1 T-lomes mpolecca KpUCTalIn3auy, BIUSHUS MOJU(PUKATOPOB H

anarpaMme COCTOSIHHA

CKOpOCTH OXJIAKJICHUs Ha BennuuHy 3epHa'; "IlocTtpoeHne
JarpaMMsbl cocTosiHUsL Pb-Sn 1o KpuBBIM oXJtaxaeHus"
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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
2 cemecTp

Dopma peanuzaruu: [IpoBepka 3ananus
1. Onpenenenne XxapakTEpUCTUK IPOYHOCTH U KPUTHUECKON TEMIIEPATYphl XPYIIKOCTH CTajlel
MEPIUTHOTO KJlacca 1o MUKpocTpykType (PacuetHo-rpaduueckas pabora)

Dopma peanuzanuu: YcrHas popma
1. 3ammTa mabopaTtopHbIx padoT "M3yueHue mporecca KpUCTAILTA3AINH, BIHSHUS
MOIU(PHUKATOPOB M CKOPOCTH OXJIAXKACHUS Ha BennyuHy 3epHa'; "[locTpoeHue quarpaMMel
cocrosiHust Pb-Sn no kpuBbiM oxnaxnaenus" (Jlaboparopuas paboTa)
2. 3ammTa 1a00paTopHBIX PabOT "MHUKPOCTPYKTYpa U CBOMCTBA YTIEPOIUCTHIX HE3aKaJIEHHBIX
craneil", "MuKpoCcTpyKTypa U cBoicTBa 4yryHOB", "Hemeramnnueckue BKIIOYEHUS B
ctaynn","MUKpOCTpYKTypa JErHpOBaHHbIX CcTalel U cruiaBoB", "MUKpPOCTPYKTYypa LIBETHBIX
MeTasuioB U criaBoB" (JIaboparophas padoTa)
3. 3ammra nabopaTopHbIX padoT "OrnpesesieHne BeIIMUYMHbI 3¢pHa B YIIIEPOIUCTOMN cTam",
"Onpenenenre KPUTHIECKUX TOUYEK YIIEPOIUCTHIX craneil”, " BausHue TepMudeckoit
00paboTku Ha cBoicTBa yriepoaucTsix craneil”. (Jlaboparopnas padora)
4. 3amura nadopaTopHbIX padot "Onpenenenne XxapakTePUCTUK MPOYHOCTH U TUIACTUYHOCTH
MeTaJljla HCTIBITAaHHEeM 00pa3oB Ha pacTsbkenue", "OnpenelieHne yIapHoi BI3KOCTH METAJIJIOB
UCIBITAHUSMU Ha YAapHBIA n3rubd. OnpeneneHue KpUTUIECKOM TeMIEpaTypbl XPYIMKOCTH
cranu", "MeToabl onpeaeneHns TBEPJOCTH MeTaITHIecKux Matepuanos” (Jlabopatopuas
paborta)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpomMe:xyTOoUYHAs aTTECTALUS MO JUCIUNJINHE

Oxzamen (Cemecmp Ne2)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBOM cHCTeME IS
ctynentos HUY «M3W» Urtorosas olieHka onpeaensieTcss Ha OCHOBAaHMM COOTHECEHUs TeKyLIeil
OIIEHKM U OLEHKHM IO MPOMEXYTOYHOM arrectannu. Ha ycMoTpeHue mpemnojaBarelnis OLEHKa IO
MPOMEKYTOUHOM aTTECTAllMM MOXKET OBITh BBICTABIIEHA MO CPEAHEH OIIEHKH TEKYIIETO KOHTPOJIS:
"xopomio" - cpeansis oneHka ot 3,8 10 4,6 "oTauuHO" - cpeanss oueHka ot 4,7 1o 5,0

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

Ipumeuyanue: OLeHOYHBIE MAaTEPUAIIBI 10 TUCIUITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. I'ynses, A. I1. MerannoBenenue : yueOnuk s By30B / A. I1. I'ynses, A. A. I'ynsieB. — 7-e u3n.,
nepepad. u gon. — M. : Anbsiae, 2011. — 644 c. — ISBN 978-5-903034-98-7.;

2. Jlaxtun, 0. M. Matepuanosenenue : yaeOHuK ais BTy308 / FO. M. Jlaxtun, B. I1. JIeonTseBa. —
4-¢ m31., mepepad. — M. : Anbsac, 2009. — 528 c. — ISBN 978-5-903034-54-3.;
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3. MarepuanoBe/ieHHe U TEXHOIOTHSI MAaTEPHAIIOB ;| YIEOHUK ISl By30B [0 MAITUHOCTPOUTEITHHBIM
crenpanbHoCcTsIM / . I1. @etucos, [u np.] ; pea. I'. I1. ®detucos. — 7-e uzn., nepepad. u mom. — M. :
FOpaiit, 2014. — 767 c. — (bakanasp. bazossrii kypc). — ISBN 978-5-9916-2607-1.;

4. Martionun B.M.- "MertamioBeaeHue, pecypc U IMarHoCTUKa MEeTajuia B TEIJIOOHEPTeTUKE",
UznarensctBo: "MOBOU", Mocksa, 2017 - (342 c.)
https://www.studentlibrary.ru/book/ISBN9785383010662.html;

5. JIaGopaTopHBIi MPAKTUKYM 10 MaTepuanoBeaeHuto : Jlns mmammmx kypcos / P. M. Tony0Ouuk,
A. B. 3aiinieBa, B. M. Kauanos, u np., Mock. suepr. ua-t (MOU TY). — M. : U3a-Bo MDU, 1998. —
61 c.

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

6. Mypassesa, T. I1. Onpeznenenue xapakTepUCTUK IPOYHOCTH U KPUTUUYECKOM TEMIIEpaTypbl
XPYIKOCTH CTaJIel MEePIUTHOrO KJlacca 0 MUKPOCTPYKTYPE : METOJIMYECKOE ITOCO0ue MO KypCy
"CrennanbHble BOIPOCHl MaTeEpUaIoBeEHHUS " 110 HaNpaBiIeHHUo "MallMHOCTPOUTENbHbIE
texHosioruu u ooopynosanue" / T. 1. MypasseBa, I1. B. Bonkos, Mock. suepr. un-t (MOU TY). —
M. : U3n-Bo MOMU, 2006. — 12 c.;

7. MetamnoBenenue : yaeOHoe rnocodue mno kypcaM "KoHcTpykimoHHOEe MaTepranoBeieHue",
"MatepuanoBenenue. TexHOIOrHs KOHCTPYKIIMOHHBIX MaTepuanos”, "Marepuanosenenue",
"MatepuanoBeneHUE U TEXHOJIOTUS MaTepuanoB U KoHCTpykiuit" / A. 0. Mapuenkos, P. B.
Ponsikuna, M. B. I'opsiukuna, [u ap.], Ham. uccnen. yu-t "MOU" (HUY"M3BU"). — Mocksa : U3x-
B0 MDU, 2021. — 192 c. — ABTopHI yKazansl Ha o6opote THT. 1. — ISBN 978-5-7046-2472-1.
http://elib.mpei.ru/elib/view.php?id=11788.

5.2 JInueH3nOHHOE U CBOOOIHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHune:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()MCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

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

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

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

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

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

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/
6. DiieKkTpoHHBIE pecypchl u3areabeTBa 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. 9BC "KoncyasTant ctygenta' - http://www.studentlibrary.ru/

11. DnexTponnas 6udmmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemenns Homep aynutopumn, OcHamenne
HaAauMMCHOBAaHHE
VY4eOHble ayTUTOPHH XK-120, MammHHbIH 3a1 cepBep, KOHIULMOHEP
JUTSA TIPOBEJICHUS MBI,
JIEKLIMOHHBIX 3aHATUN U b-200, Jlexunonnas napra co ckambei, TpuOyHa, mkad 1is
TEKYIIEro KOHTPOJIS yueOHas ayJUTOpHs XpaHEHUs1 UHBEHTaps, J0CKa MEJIOBas,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
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HHTEpHET, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOJIOHKH, KOMIIBIOTEP NEPCOHAJIBHBIN

VY4eOHble aynuTopun
IUTSL TIPOBEICHUS
1a00paTOPHBIX 3aHATUI

K-120, MamuyHHBIN 3a11
HBII

cepBep, KOHIUIUOHED

b-04, JTaGopaTopust
pasMepHOi 00paboTKU

000pyI0BaHUE CIICIUATU3NPOBAHHOE

MaTepUajoB
b-106a, nmapTa, CTOJ MperoaaBaTes, CTyJ, mKad
Mertamnorpaduueckass | s JOKYMEHTOB, CTOJI TUCHbMEHHBIN, TyMOA,
naboparopus JI0OCKa MeJoBasi, KOHIUIIMOHEP, CTEH]]

MH(POPMAIIMOHHBIHA

VY4ebHble ayIUTOPUH
U1 IPOBEJICHUS
MIPOMEKYTOUHOU

aTTecTaluu

K-120, MammHHBIHN 3a71
HBI]

cepBep, KOHIUIIUOHEP

b-103, YuecOnas
aymutopus kad. "TM"

napTa, CTOJ PEnoiaBaTes, CTOJ
KOMITBIOTEPHBIH, CTYI, KA IS
JIOKYMEHTOB, TyMO0a, T0OCKa MeJIoBas,
MYJIbTUMEIUMHBIA ITPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAJIbHBIN, KOHAULIUOHED

ITomemnienus miis
CaMOCTOSITEIILHON
paboThI

HTB-303, Jlekuunonnas
ayIuTOpus

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MMMChbMEHHBIM, BENIAJIKA IS OJCHKIbI,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
HNHTepHeT, KOMIBbIOTEP NMEPCOHATIbHBIN,
MIPUHTEP, KOHJAUIMOHED

I1-28, Komuara mist
CaMOCTOSITENIBHBIX
3aHATUHN CTYJICHTOB

ITomentenus mis
KOHCYJIbTUPOBAHHUS

A-06, Kabuner
coTpyaHukoB kad. "TM"

Kpecio pabouee, CTOI, CTYJI, IKad 115
JIOKYMEHTOB, IIKad ISl 0K Ibl, TyMOa,
KOMIIBIOTEPHAs! CETh C BBIXOJOM B
HHTEepHeT, KOMIIBIOTEP NEPCOHAIBHBIN

b-102, Kabuner
COTPYJTHUKOB

CTOJ 17151 pabOThI C JOKYMEHTaMHU, CTYIL,
mrkad s JOKYMEHTOB, mKad ISt OJEXKIbI,
Tym0a, KOMITBIOTEPHAS CETh C BBIXOJIOM B
WuTepHeT, MHOrO(YHKIIMOHAJIBHBIHN LIEHTD,
KOMITbIOTEP MEPCOHATbHBIN, KOHIUIIUOHED

ITomemenus s
XpaHeHUs
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

X-202B, ITomenieHne
kaeaps! "TexHonoruu
MeTaaoB"

CTOJI, CTYJI, IIKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaTepI/IaJIOBCILGHI/IC

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-4

KM-5

3amuTa nabopatopHsix padboT "OmnpeneneHue XapakTepUCTHK TPOYHOCTH U MJIACTHYHOCTU
MeTaJljla HCTIBITAaHHEeM 00pa31ioB Ha pacTsbkenue", "OnpeneneHre yaapHoi BI3KOCTH METAIITIOB
UCIBITAHUSAMU Ha yAapHBIA n3rubd. OnpeneneHne KpUTUIECKOM TeMIEpaTypbl XPYIKOCTH CTaau",
"MeToIpI OTIpeIeNieHUsT TBEPIOCTH MeTaindeckux marepuanoB” (JlabopaTopHas pabora)
3amuTa nabopatopHbsix padbot "U3ydeHue npoiecca KpUCTAUIM3AINH, BIUSHUS MOIU(UKATOPOB
U CKOPOCTH OXJIaXK/IeHUs Ha Benn4uHy 3epHa'; "[locTpoenue nuarpammel coctosuus Pb-Sn no
KpUBBIM oXJIaxkaeHus" (Jlaboparopnas padoTta)

3amuTa 1a00paTopHbIX padoT "OnpenencHue BEIUNIHHBI 3¢PHA B YTIICPOJAUCTOMN cTamu",
"Omnpenenenre KPUTHIECKUX TOUYEK YIIEPOAUCTHIX craneit”, " BausHue TepMudeckoit
00paboTku Ha cBoicTBa yriepoaucTsix craneil”. (JJaboparopnas padora)

3amuTa 1a00paTopHBIX padoT "MUKPOCTPYKTYpa M CBOHCTBA YIIIEPOIUCTHIX HE3aKaJICHHBIX
craneil", "MuKpocTpyKTypa U cBoicTBa UyryHoB", "HeMmeraminueckue BKIIOYEHUS B
ctann","MUKpOCTpYKTypa JErMpOBaHHbIX cTalel U cruiaBoB", "MUKpPOCTPYKTYpa LIBETHBIX
MeTasuioB U ciiaBoB" (JIaboparopras padoTa)

Omnpeznenenne XapakKTEePUCTUK MMPOYHOCTU M KPUTHUECKON TEMITEPATYPBI XPYIKOCTH CTalIei
MEPIUTHOTO KIlacca o MUKpocTpykType (PacueTHo-rpaduueckas pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

WNunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 >
paznena Henens 4 10 14 15 16
KM:
1 CtpoeHue U OCHOBHBIE CBOMCTBA METAJLIIOB
11 CtpoeHue u OCHOBHBIE CBOMCTBA METAJIOB + +
2 CrtpoeHnue u cBoiicTBa cr1aBoB. OCHOBBI TEOPUH
CIUIaBOB
21 Crtpoenue u cBoiicTBa criaBoB. OCHOBBI TEOPUHU +
' CILJIAaBOB
3 CrutaBsl xene3a u yriaepoja
3.1 CrutaBsl xene3a u yriaepoja + +
4 Teopust 1 TEXHONOTHUSI TEPMUYIECKOM 00pabOTKH
METaJUIOB U CIIJIABOB
41 Teopus 1 TEXHONOTHUS TEPMUYIECKOM 00pabOTKH 4
' METAJJIOB U CIJIABOB
5 JlerupoBaHHBIE CTATN
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5.1 JlerupoBaHHbIe CTaIN + +

6 [{BeTHBIE METaIIIBI U CIUIABBI HA X OCHOBE
6.1 L{BeTHBIE METAJLIBI U CIUIABBI HA MX OCHOBE + +
Bec KM, %: | 20 20 20 20 20
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