MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabiocth: 13.03.03 DHeprerudeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3I/lpOBaHHbIe rujipaBju4€CKUE€ U TIHCBMATHY€C€CKHUE
CUCTEMBbI H arperaTbl

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI

MATEPUAJIOBEJIEHHUE
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.20

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

2 cemecTp - 32 yaca;

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
JlaGopaTopnasi pabora
PacuerHo-rpadguyeckas paéora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;
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BosnkoB A.B.

WaentnuraTtop

R369593e9-VolkovAV-775a725f

(pacmudpoBKa MOIIHCH)

A.B. Boakos

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe
3BaHUE)

(moamucs)

(pacmudpoBKa HOIIHCH)



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

JACATCIIBHOCTH

3agauu AMCHMIIINHBI

- U3y4eHue o0UIMX 3aKOHOMEpHOCTEH (POPMUPOBAHUS CTPYKTYPHI M CBOMCTB METAJUTMYECKHIX
MaTepHajIoB B IPOILECCe X MOTy4YeHUs, 00pabOTKH U SKCILTyaTalluu;

- IpUOOpEeTEeHNE HABBIKOB 10 MPOBEACHUIO aHaN3a (pa30BhIX MPEBPALLICHHA, TPOUCXOSAIINX B
KOHCTPYKLMOHHBIX MaTepHuallaX, U UX BIUSHUSA HA MEXaHUYECKHE, TEXHOJIOIMYECKUE 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 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

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:
- BUJIbI U PEKHUMBI TEPMUUECKON
00pabOTKM METAJUINYECKUX MATEPUAIOB,
IIPUMEHSIEMbBIX B SHEPreTUYECKOM
MaIIMHOCTPOEHUH;

- OCHOBHBIE 3aKOHOMEPHOCTHU
(bopMHpOBaHUS CTPYKTYPbI
KOHCTPYKLMOHHBIX MaTE€pHAJIOB,
IIPUMEHSIEMBIX B DQHEPI€THYECKOM
MAaIIMHOCTPOEHUH;

- OCHOBHBIE XapaKTEPUCTUKH
MEXaHUYECKHUX CBOMCTB U CIOCOOBI UX
OIIpEEIICHUS;

- Kiaccu(uKalnio, MapkKupoBKY U 001acTh
IIPUMEHEHHS OCHOBHBIX METAJNINYECKUX
KOHCTPYKLMOHHBIX MaT€pPHAJIOB.

YMETB:
- OIIPEACIIATh OCHOBHBIE XapaKTEPUCTUKHU

MEXaHUUYECKUX CBOMCTB;

- 000CHOBAHHO BBIOWPATh PEKUMBI
TepMO0OpabOTKHU cTase ¢
HCIIO0JIb30BAaHUEM JIUAarPAMMBbI «OKeJIe30-
[IEMEHTUT)» U THarpaMMbl
M30TEPMUYECKOT0 pacnaaa
MePEOXJIKICHHOTO ayCTEHUTA;

- OOBSICHUTD BIUSHUE OCHOBHBIX
napamMeTpOB KPUCTAIITU3AINH U
MOIU(PHUKATOPOB HA MEXAHUUYECKUE
CBOMCTBA;

- POTHO3UPOBATH SBOJIOLUIO CTPYKTYPbI
CIJIaBa IIPU HArpeBe WJIN OXJIAXKICHHUH T10
JIMarpaMMme COCTOSIHUS,

3




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- 10 MapKe CIUIaBa ONPEAEIIATh €ro TUIl U
pacmudpoBbIBATH CBEACHMUS,
0003HayaeMble B MapKe.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
ABTOMaTU3UPOBAHHBIE T'MAPABIMYECKUE U IHEBMATUUYECKUE cHcTeMbl U arperatbl (nanee — OIIOII),
HarpaBjeHus: noarotoBku 13.03.03 DHepreTuveckoe MalIMHOCTPOCHHUE, YPOBEHb 00pa30BaHUs: BBICIIICE

oOpa3oBanue - OakaigaBpuar.

ba3zupyercs Ha ypoBHe cpeiHEro 0011ero o0pa3oBaHusl.

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 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora 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
11 CtpoeHue U OCHOBHbBIE 28 8 10 - - - - - - 10 - BBIMOJIHEHHIO U 3aIIUTE JJa0OPaTOPHBIX paboT:
CBOMCTBA METANJIOB "OnpezeneHne XapakTepUCTUK IPOYHOCTH U
IUIACTUYHOCTH METalla HCIIBITAHUEM 00pa3IoB
Ha pactshxeHue", "OmnpeneneHue yapHon
BSI3KOCTH METAJJIOB HCIIBITAHNSIMH Ha yJapHBIA
n3rub. OnpeneneHne KPUTHIECKON
TeMIIEpaTypbl XpynkocTu ctanu.", "Meroabl
OTIpeIeTICHHUs TBEPAOCTH METAJUTMUECKUX
Marepuasios."
Camocmoamenvhoe usyuenue
meopemuyeckozo mamepuana: I1o01rotoBka K
BBITIOJTHEHUIO M 3aIUTE JJaA00paTOPHOU paboThI
«M3yueHue mpoiiecca KpUCTAITU3ALINH,
BIIHSIHASL MOJH(DHUKATOPOB U CKOPOCTH
OXJIAXKJICHWA Ha BEJIMYUHY 3CPHA»
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 52-60,67-78,110-112
[4], 16-41, 61-85, 107-124
[5], 13-20
2 CrpoeHue U cBoiicTBa 20 4 2 - - - - - - 14 - CamocmosmenbHoe uzyuenue
crtaBoB. OCHOBBI meopemuueckozo mamepuana: I1oaroToBka 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
[5], 27-32
3 CrutaBeI Kernes3a u 22 10 CamocmoamensHnoe usyuenue
yriepoza meopemuyueckozo mamepuana: I1onroroka K
3.1 CrutaBeI Kernes3a u 22 10 BBITIOJTHEHHIO U 3aIUTE Ja0OPaTOPHBIX PaboOT:
yriepona "MHUKpOCTPYKTYpa 1 CBOHCTBA YTIEPOANUCTHIX
He3aKaJIeHHBIX cTaneil.", "MHuKpOoCTpyKTypa 1
cBoiicTBa yyryHOB.", " HeMeramumaeckue
BKJIIOYCHHUS B cTanu".
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[1], 186-224
[5], 3-13, 20-27
4 Teopus u TexHOJIOTUSA 24 12 CamocmoamensHoe usyuenue
TEPMHUUYECKOI meopemuueckozo mamepuana: I1oaroToBKa K
00paboTKN METaUIOB U BBITTOJTHEHHIO U 3aIINUTE Ja0OPaTOPHBIX PaboT:
CIUIABOB "OnpeneneHue BEIUYUHbI 3€pHA B
4.1 Teopus u TeXHOIOTHS 24 12 yraepoauctoii ctanu'”, "OnpenencHue
TEPMUUECKON KPUTHYECKHUX TOYEK YIJIEPOAUCTBIX cTanei ",
00pabOTKK METaJIIOB U "BnusiHMe TepMuUecKoi 00paboTKH Ha
CILUIaBOB CBOMCTBA YIIIEPOAUCTHIX CTajIeH"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], 156-176,178-180, 183-189, 191-217
[5], 40-44, 54-60
5 JlerupoBaHHbIC CTATU 36 24 Iloozomoeka pacuemno-zpadpuueckozo
5.1 JlerupoBaHHbIE CTATH 36 24 3adanusn: B paMkax pacueTHO-rpad)uIeckoro

3aJIaHMs BBITIOJHSETCS ONpeeIeHre
apaMeTpoB CTPYKTYpPBI CTAIH METOJaMH
KOJINYECTBEHHON MeTayutorpaduu 1 pacueT
IpeJiena TeKy4ecTH CTall. 3aJaHue
BBITIOJTHSETCS. MHAMBUAYaJIBHO 110 BapHaHTaM. B
Ka4yecTBe TeM 3aJlaHUsl IIPUMEHSIOTCS
cnenytomtue: "OmnpeneeHne XxapakTepUCTHK
IIPOYHOCTU U KPUTUYECKOM TEMIIEpaTypbl
XPYIKOCTH CTaJIeH IIEPIUTHOTO KJIacca 110

MHKPOCTPYKType"




Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Ilonrotoska k
BBITIOJTHEHHIO U 3aIlUTE 1ab0paTOpHON paboThI
"MUKpPOCTPYKTypa JISTHPOBAHHBIX CTaJIeH U
criaBoB"

H3yuenue mamepuanog 1umepamypHbix

UCIOYHUKOG:
[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
6 LIBeTHBIE METaJIIBI U 14 2 2 - - 10 - Camocmoamenvnoe uzyuenue
CIUIaBBl HA UX OCHOBE meopemuueckozo mamepuana: I1onroroska x
6.1 [[BeTHBIC METaILIBI U 14 2 2 - - 10 - BBITIOJTHEHHIO U 3alIUTE J1a00paTOpPHON paboThI:
CIUIaBbl HA UX OCHOBE "MHKpPOCTPYKTypa LIBETHBIX METAIIOB 1
cIu1aBoB"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], 384-396,406-417
[5], 44-54
Ok3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — nnas konraktHast padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas
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. Onpenenenne xapakTEpUCTUK IPOYHOCTH U IIJIACTUYHOCTU METaJljla UCIIBITAHUEM
00pa3IoB Ha paCTsHKEHUE;
2. Onpenenenue yaapHOH BA3KOCTH METAJIJIOB UCTIBITAHUSAMU Ha yJapHbIA U3ruo.
Onpenenenne KpUTUUECKON TeMIEpaTypbl XPYIKOCTH CTaJH;
3. Metozs!l onpeeneHus TBEPIOCTH METANINYECKUX MaTEPUAIIOB;
4. MUKpOCTpPYKTYypa U CBOMCTBA YIJIEPOJUCTBIX HE3aKaJICHHbIX CTaJeH;
5. IlocTpoenue nuarpamMmbl cocTosiHUSI Pb-Sn 1o KpUBBIM OXJTaXKICHUS;
6. MUKpOCTpYKTYpa U CBOMCTBA YYyT'YHOB;
7. I3yyeHue npoliecca KpUCTAJUIU3ALUH, BIUSIHUS MOJIU(PUKATOPOB U CKOPOCTH OXJIAXKACHUS
Ha BEJINYUHY 3€pHA;
8. Onpenenenne BEIUYNHBI 36pHA B YIJIEPOJUCTON CTaJIN;
9. MUKpOCTpYKTYpa JETHUPOBAHHBIX CTaJIel U CIIaBOB;
10. Onpenenenne KPUTUYECKUX TOUEK YIIIEPOAUCTBIX CTAJIEH;
11. Bnusinue Tepmuueckoil 00pabOTKH Ha CBOICTBA YIIIEPOAUCTHIX CTaJIEH;
12. MUKpOCTpYKTypa LIBETHBIX METAJUIOB U CILIABOB;
13. Onpenenenue OTHOCUTEIBLHOTO COIEPKAHMSI ITEPIINTA U pa3zMepa GpeppuTa METo1aMu
KOJINYECTBEHHOHN MeTaiorpaduy;
14. Hemeraminyeckue BKIIOYEHHUS B CTAIH.

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

3aryiaHupOBaHHbIE PE3YJIbTaThl 00y4EHUs

Howmep paznena

OneHouHOE CpE€ACTBO

Koapl JUCUUILIUHEI (B (THN ¥ HAUMEHOBAaHUE)
10 JUCLUIUINHE
(B cooTBeTCTRIHE ¢ pazmenom 1) WH/INKATOPOB | COOTBETCTBUU € 11.3.1)
1]12]3]4]|5]6
3HaTh:
KJ1accu(hUKaLUIO, MAPKUPOBKY U 00J1aCTh JlaGoparopnas paboTa/3amuTa 1a00paTOpHON pabOTHI
MPUMEHEHHUS] OCHOBHBIX METAJUTMYECKUX "MUKPOCTPYKTYypa JISTUPOBAHHBIX CTAJIEH U CILIaBOB"
KOHCTPYKIHMOHHBIX MATCPHAIOB JlaboparopHas pabota/3amnura 1a00paToOpHOIt pabOTHI
"MUKpPOCTPYKTYpa IBETHBIX METAJIJIOB U CILIABOB"
JlaboparopHas pabota/3amnura 1a60paToOpHEIX paboT
U/-lomx-s + + | T | "MukpocTpykTypa u cBOKWCTBA YIJIepOUCTBIX HE3aKaTEHHBIX
craseit", "MUKpPOCTpYKTypa 1 CBOWCTBA UYT'YHOB",
"Hemertanmnnueckue BKIIOYEHUS B CTaIH'".
PacuerHo-Tpaduueckas padora/OmnpeneneHue XapakTepUCTHK
IPOYHOCTH M KPUTHUYECKON TeMIIEPaTyphl XPYIKOCTH CTaJIeH
MIEPJIMTHOTO KJIacca 0 MUKPOCTPYKTYpE
OCHOBHBIE XapaKTEPUCTUKN JlaGopartopHas paboTa/3amura 1abopaTopHbIX padoT
MEXaHMYECKHUX CBOWCTB U CIOCOOBI UX "OnpeneneHne XxapakTepUCTUK MPOYHOCTH U IIIACTUYHOCTH
OIpeJIeIeHUs MeTaJjlla UCTIbITaHueM 00pa3IoB Ha pacTskeHue",
NA-1lonk-s + "Onpenenenye ynapHoi BA3KOCTH METAJJIOB UCTIBITAHUSIMU Ha
yaapHblid nu3rud. Onpenenenne KpUTHIECKON TeMIepaTypsl
Xpynkoctu cranu", "MeTobl onpesiesieHns TBEPIOCTH
METAIIMYECKUX MaTepraioB”
OCHOBHBIE 3aKOHOMEPHOCTH JlaboparopHas padota/3amura 1a00paTopHOIl pabOTHI
(bopMHUpPOBaHUS CTPYKTYPbI "H3yueHne mporecca KpUCTAIN3AIMH, BIUSIHUSL
KOHCTPYKIIMOHHBIX MaTepPHaJIOB, MOJIM(UKATOPOB U CKOPOCTH OXJIAKACHHUS Ha BETHYNHY 3epHa"
TTPUMCHACMBIX B SHEPTETHHACCKOM Wil-Lomes T JlabopaTopnas padora/3amura 1a00paTOpHOH pabOTHI
MAUTHHOCTPOCHHIH "[locTpoenue quarpammsl coctosiHusl Pb-Sn o kpuBbIM
oXJIaXaeHUs"
BHJIBI M peKUMBI Tepmuaeckoit 0opadotku | UJI-lomk-s + JlabopaTopHas pabota/3amnuTa J1ad0paTopHBIX paboT
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MCTAJUIMYCCKUX MaTCpraioB,
MPUMCHACMBIX B OHCPICTUICCKOM
MallMHOCTPOCHUU

"OnpeneneHne BeIUYMHbBI 3€pHA B YTIIEPOAUCTOM cTanu",
"OnpeneneHre KpUTUYECKUX TOUEK YIIIepOAUCThIX cTaien"”, "
Bnusinue Tepmudeckoii 00paboTKH Ha CBOWCTBA YIePOAUCTHIX
crayen".

YMmern:

I10 MapKe CIiijiaBa OImpeaACIIATL €ro TUII U
paciudpoBbIBaTH CBEICHHS,
o003HaYaeMble B MapKe

JlaGoparopHas paboTa/3amura 1abopaTopHON pabOTHI
"MUKPOCTPYKTYypa JISTUPOBAHHBIX CTAJIEH U CILIaBOB"

JlaboparopHas pabota/3amnura 1a00paTOpHOI pabOTHI
"MUKpPOCTPYKTYpa IBETHBIX METAJIJIOB U CILUIABOB"

JlaboparopHas pabota/3amnura 1a60paToOpHEIX paboT

UJ-1omx-s "MHKpPOCTPYKTYpa 1 CBOICTBA yIJIEpOAUCTHIX HE3aKaJICHHBIX
ctaseit", "MUKpPOCTpYKTypa U CBOWCTBA UYI'YHOB",
"HemeTanyeckue BKJIIOUYEHUS B cTaun".
PacuerHo-Tpaduueckas padora/OmnpeneneHue XapakTepUCTHK
IPOYHOCTU M KPUTHUYECKON TEMIIEPaTyphl XPYIKOCTH CTaJIEH
HEPIUTHOTO KJIacca 110 MUKPOCTPYKTYpe
IIPOrHO3UPOBATh 3BOJIIOLUIO CTPYKTYpPBI JlaGopatopHas paboTa/3amura 1a60paTopHON pabOThI
CIUIaBa IpH Harpese WiK oxyaxaeHuu no | M-lonk-s "IToctpoenue auarpamMmsl cocTostHUS Pb-Sn o kpuBbeIM
JMarpaMMe COCTOSIHUS oXJIax1eHus"
OOBSICHUTH BIUSHUE OCHOBHBIX JlaboparopHas padota/3amura 1a00paTopHOIl pabOThI
apaMeTpOB KPUCTAJUIU3ALUYU U V/-lomcs "MN3yueHue mporecca KpUCTAIIN3AMH, BIUSHUSL
MOAN(GUKATOPOB HA MEXAHUYECKUE MOAN(GUKATOPOB U CKOPOCTH OXJIAXKACHHS Ha BEIMYUHY 3epHa"
CBOMCTBA
00OCHOBAHHO BBIOUPATH PEKUMBI JlaGopartopHas paboTa/3amura 1abopaTopHbIX padoT
TEpMOOOpPabOTKHU cTaNEl ¢ "OnpeneneHye BEIUUYUHbI 3epHA B YTIIEPOAUCTON cTamu',
HCIIOJIb30BAaHUEM JIUArPAMMBI (GKEIIE30- WT-Lomics "Onpenenenue KPHTH'IECKHX TOHeK YIIIEPOMACTBIX cranen", "
LHEMEHTHUT» U TUarpaMMbl Bnusinue Tepmudeckoil 00pabOTKH Ha CBOWCTBA YIiepOAUCTHIX
MN30TEPMHUUYECKOTO pacnaaa cranen".
MIEPEOXJIAKICHHOTO ayCTEHUTA
OIIPEAEIATH OCHOBHBIE XapaKTEPUCTUKU VT-Loris JlaGopatopHas paboTa/3amura 1abopaTopHbIX padoT

MEXaHUYECKNX CBOUCTB

"Onpezesenne XxapakKTepUCTUK MPOYHOCTH U TIIACTHYHOCTH
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MeTalljla UCTIbITAaHHEeM 00pa3lioB Ha pacTsbkeHue",
"Onpezenenue yagapHOu BI3KOCTU METAJIJIOB UCIIBITAHUSIMU Ha
ynapHbiid u3ru6. Onpenenenue KpUTHIECKON TeMrepaTyphbl
Xpynkoctu cranu", "MeTobl onpeesieHus TBEpIOCTH
METAJIMYECKUX MaTepruagoB"”
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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 peanuszanuu: YcrHas popma
1. 3ammTa maboparopHoi padboTsl "M3yueHue nporecca KpUCTALTA3AIUH, BIHSHUS
MOJIM(PUKATOPOB U CKOPOCTH OXJIAXICHUS Ha BennuuHy 3epHa" (JlabopaTopHas pabora)
2. 3amuTa nabopaTopHoi paboTsl "MUKpPOCTPYKTYpa JIETMPOBAHHBIX CTajel U CIIaBoB"”
(JTaboparopuas padoTta)
3. 3amuTa nabopaTopHoi paboTsl "MUKPOCTPYKTYpa LIBETHBIX METAJJIOB U CIIJIaBOB"
(JTaboparopuas padoTta)
4. 3amura nabopatopHoii paboTsl "[locTpoeHune nuarpammel coctosiHusa Pb-Sn mo kpusbsiM
oxnaxaenus" (JlaboparopHas padora)
5. 3amuTa mabopatopHbIX padboT "MUKpPOCTPYKTYpa U CBOMCTBA YIIIEPOJUCTHIX HE3aKaJICHHBIX
craseit”, "MuKpOCTpyKTypa U cBoiicTBa 4yyryHoB", "Hemeramnnueckre BKJIIOUeHUs B cTanu".
(JTaboparopnas pabota)
6. 3ammTa 1abopaTopHbIX padoT "Onpesenenre BEIMUYUHbBI 3¢pHa B YIIEPOIUCTOMN cTaym",
"Onpenenenre KPUTHIECKUX TOUEK YTIIEPOIUCThIX cTanei”, " BiausHue TepMuyeckon
00paboTku Ha cBoicTBa yriepoaucTsix craneil”. (Jlaboparopnas padora)
7. 3amuTa nabopatopHbsix pabot "OmnpeneneHne XapakTepUCTHK TPOYHOCTH U MIIACTUYHOCTH
MeTajula UCTIbITaHuEM 00pa3IoB Ha pacTsbkenue", "OnpeeneHue y1apHoi BI3KOCTH METAIIJIOB
UCIIBITAHUSMU Ha YAapHBIA n3rubd. OnpeneneHue KpUTUIECKOM TeMIEPATyPhl XPYIKOCTH
ctanu", "MeTtoabl onpeneneHus TBEpAOCTH MeTalInueckux matepuanos” (Jlaboparopnas
paborta)

bannbHO-pedTHHTOBas CTPYKTYpa AMCLMILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

Orzamen (Cemecmp Ne2)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
ctynentoB HIY «M3W» Urtorosas olieHka onpeaensieTcss Ha OCHOBaHMM COOTHECEHUs TEeKyLIel
OIIEHKM U OLEHKHM IO MPOMEXYTOUYHOH arTectanmuu. Ha ycMoTpeHue mpenogaBaTelnsl OLIEHKa IO
MIPOMEKYTOUYHON aTTECTAllMH MOKET OBITh BBICTABIICHA IO CPEAHEH OIIEHKH TEKYIIETO KOHTPOJIS:
"xopomio" - cpeansis oneHka ot 3,8 10 4,6 "otauuHo" - cpeanss oneHka ot 4,7 no 5,0

B numiiom BeICTaBIIAETCS OLEHKA 3a 2 CEMECTP.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. I'ynses, A. I1. MetannoBenenue : yaeOHuk aiis By3oB / A. I1. I'ynses, A. A. I'ynsieB . — 7-¢ u3.,
nepepad. u jgon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;

2. Jlaxtun, FO. M. MarepuanoBeaenue : yueOHuk 1 BTy30B / FO. M. Jlaxtun, B. I1. JIeonTheBa . —
4-e u3., mepepad . — M. : Anbsiac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 .;

3. MarepuanoBe/ieHHE U TEXHOJIOTHS MaTePHAIIOB : Y4eOHHUK ISl By30B [0 MAIIUHOCTPOUTEIHHBIM
cnerpanbHocTsM / I, I1. ®etucos, [u ap.] ; pea. I. I1. derucos . — 7-¢ uza., nepepad. u gomn . — M. :
IOpaiir, 2014 . — 767 c. — (bakanaBp. bazossrii kypc) . - ISBN 978-5-9916-2607-1 .;

4. Mattonun B.M.- "MerainoBeaenue, pecypc U JMarHocTUKa METalia B TEIJIOdHEpreTuke",
WznarensctBo: "MOU", Mocksa, 2017 - (342 c.)
https://www.studentlibrary.ru/book/ISBN9785383010662.html;

5. JIJaGopaTopHBIi TPaKTUKYM IO MaTepraioBeaeHuto : g miaaammx kypcos / P. M. N'ony6uuk,
A. B. 3aitiesa, B. M. Kauanos, u n1p., Mock. suepr. un-t (MOU TY) . — M. : U3n-8o MOU, 1998 .
-6l c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3356;

6. Mypassesa, T. I1. Onpeznenenue xapakTepUCTUK IPOYHOCTH U KPUTUUYECKOM TeMIIepaTypbl
XPYIKOCTH CTaJIel MEePIUTHOTO KJIacca MO0 MUKPOCTPYKTYPE : METOJIMYECKOE MTOCOOHE MO KypCy
"CrnennanabHble BOIPOCHl MaTepraioBeIeHUs " 110 HanpaBieHuo "MallnHOCTpPOUTENbHbIE
TexHojoruu u odopynosanue" / T. II. MypaBbesa, [1. B. Bonkos, Mock. suepr. ua-t (MOU TY) . —
M. : U3n-Bo MDU, 2006 . — 12 c..

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

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeicTa Linux;

4. Maitna BuaeokondepeHIum.

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. DiieKTpoHHBIE pecypchl H3aTeabeTBa 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 OBECHEYEHHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopun, Ocnamenne
HaAauMCHOBaHHE
VY4eOHble ayAUTOPUHI K-120, MamuHHbIH 3a1 cepBep, KOHIULMOHED
JUTSA TPOBEJICHUS UBI],
JIEKIIUOHHBIX 3aHATUN U b-103, Yuebnas rapTa, CTOJ IpernogaBaTes, CTOI
TEKYIIETO KOHTPOJIA aynuropus kad. "TM" KOMITHIOTEPHBIN, CTYJI, TIIKad 1715t
JIOKYMEHTOB, TyM0a, JOCKa MeJloBasl,
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MYJIbTUMEAUNHBINA TPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIMOHED

Y4eOHble ayIUTOpUU
JUTS1 IPOBEJICHUS
MPAKTUYECKHUX 3aHSATUH,
KP u KII

Bb-103, Yuebnas
aymurtopus kad. "TM"

napTa, CTOJ IPEnoaBaTesi, CTOJ
KOMITBIOTEPHBIH, CTYI, KA 11
JOKYMEHTOB, TyM0a, J0CKa MeJIoBasl,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIBHBINA, KOHAULIILOHED

Y4eOHble ayAUTOPUHI
TS TIPOBEICHUSI
n1ab0paTOPHBIX 3aHITHIA

b-04, JTabopatopus
pasMepHoi 00paboTKH

000pyI0BaHUE CIICIIUATU3NPOBAHHOE

MaTepHaioB
b-106a, mapTa, CTOJI MperoaaBaTes, CTyJ, mKad
Merannorpadudeckas JUTSL TOKYMEHTOB, CTOJI TUChMEHHBIH,
nabopaTopus TymMOa, T0CKa MeJIoBasi, 000py1I0BaHUE

yueOHOe, KOHIUIIUOHEDP, HHBEHTAPh
yueOHBIN, CTeH]T TH(HOPMAIIMOHHBII

Y4eOHble ayAUTOPUH
JUISL TIPOBE/ICHUS
IIPOMEKYTOUHON

aTTecTaluu

K-120, MamuHHEIH 3a71
HBI]

cepBep, KOHIUIHOHED

b-103, Yuebnas
aynutopus kad. "TM"

napTa, CTOJ MMPEToAaBaTelis, CTOJ
KOMITBFOTEPHBIH, CTYI, MIKad ISt
JIOKYMEHTOB, TyM0a, J10CKa MeJIoBas,
MYJIbTHMEIUHHBIN TPOEKTOP, IKPaH,
KOMITBIOTEP NEPCOHAIBHBIN, KOHIUIIMOHEP

Ilomemenus st
CaMOCTOSITEIbHOM
paboThI

HTB-303,
KomnbrorepHsii
YUTAJILHBIN 341

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
IIACbMEHHBIN, BEIIAIKA JJIs OJEXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
IIPUHTEP, KOHIULIMOHED

Tlomentenus niist

b-102, Kabunet

CTOJI OJId pa6OTLI C JOKYMCHTAaMHU, CTYII,

KOHCYJIbTUPOBAHHUS COTPYAHUKOB mkag A7 JOKYMEHTOB, HIKad U1 OEkKIbl,
TyMm0a, KOMIBIOTEPHAs! CETh C BBIXOJIOM B
WuTepHeT, MHOTO(YHKIIMOHAIBHBIHN LIEHTD,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIMOHED
ITomemenus st , Cxnan

XpaHEHHS
o0opyIoBaHUs U
y4eOHOr0o MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIJUCHOUILIAHBI

MaTepI/IaJIOBCILGHI/IC

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

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)
3amura mabopaTopHoii padoThl "M3ydeHue nporecca KpUCTATM3alUH, BIUSHHS
MOAN(PUKATOPOB M CKOPOCTH OXJIAXKACHHS Ha Belnuuuny 3epHa" (JlabopaTopnas pabora)
3amuTa naboparopaoit padotsl "[locTpoenne quarpammbl cocTosiHUS Pb-Sn 1o KpuBbIM
oxnaxaenus" (JlaboparopHas padora)

3amuTa 1a60paTopHbIX padboT "MUKpPOCTPYKTYpa U CBONCTBA YIIIEPOIUCTHIX HE3aKaTCHHBIX
craseit”, "MuKpOCTpyKTypa U cBoiicTBa 4yryHoB", "Hemeraminueckre BKJIIOUEHUs B cTanu'.
(JTaboparopuas padoTta)

3amuTa nabopatopHoi paboTsl "MUKPOCTPYKTYpa JETMPOBAHHBIX CTael U CIIaBOB"
(JTaboparopuas padoTta)

3amuTa nabopatopHsix padboT "OmnpeneneHue BETUYHHBI 3epHA B YTIEPOAUCTOM cTamu',
"Onpenenenre KpUTUYECKUX TOYEK YIIIepoUCThIX cTanell”, " BnusHue tepMuueckoi
00paboTKK Ha cBOKCTBA yriepoaucTsix craneit”. (JlabopatopHas pabora)

3ammra 1abopatopHoi paboThl "MUKPOCTPYKTYpa BETHBIX METAJUIOB M CILUIABOB"
(JTaboparopnas pabota)

Omnpenenenne XxapakTepUCTUK MPOYHOCTH U KPUTHUECKOHN TeMIlepaTypbl XpYIKOCTH CcTajien
NEPIUTHOTO KIlacca Mo MUKpocTpykType (PacueTHo-rpaduueckas pabora)

By npomexxyTo4HOI aTTecTaliMy — JK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen KM: 1 2 3 4 5 6 7 8
pasnena TUCIIUILINHEI Henens 4 8 10 12 14 16 16 16
KM:
1 CtpoeHue u OCHOBHBIE CBOMCTBA
METAJIJIOB
11 CtpoeHure u OCHOBHBIE CBOMCTBA + + +
METAJIJIOB
2 CTpoeHue U CBOWCTBA CILJIABOB.
OCHOBBI TEOPHUH CILIABOB
21 CTpoeHue U CBOWCTBA CILJIABOB. + +
' OCHOBBI TEOPHH CILJIABOB
3 CrutaBsl xene3a u yriaepoja
3.1 CrutaBsl xene3a u yriepoja + + + +
Teopus 1 TEXHOIOTHUS
4 TePMHUECKON 00paboTKI

MCTAJIJIOB U CIIJIaBOB
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Teopust ¥ TEXHOIOTHS

4.1 TEPMUYECKOI 00paboTKH +
METAJUIOB M CIUIABOB
5 JlerupoBaHHBIE CTATN
5.1 JlerupoBaHHBIE CTAIH + + + +
6 L{BeTHBIE METAUIBI U CIUIABBI HA
UX OCHOBE
BETHBIC METAJLJIBI M CIUIABHI HA
6.1 1 + + + +
UX OCHOBE
Bec KM, %: | 15 10 10 15 10 15 10 15
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