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Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
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IJIaHy:
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TpynoeMKOCTh B 3a4eTHBIX
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3 cemectp - 3;
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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;
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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
JESATENIbHOCTH

3agaum QM CUMILTHHBI

- U3y4eHue o0UIMX 3aKOHOMEpHOCTEH (POPMUPOBAHUS CTPYKTYPHI M CBOMCTB METAJUTMYECKHIX
MaTepuasoB B MPOLIECCe UX MOJIyuyeHuUsl, 00pabOTKH U SKCILTyaTalluy;

- IpUOOpEeTEeHNE HABBIKOB 10 MPOBEACHUIO aHaN3a (pa30BhIX MPEBPALLICHHA, TPOUCXOSAIINX B
KOHCTPYKIMOHHBIX MaTe€pUalax, U UX BIUSIHUS 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 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

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:

- 000CHOBAHHO BbIOMPATh PEKUMBbI
TEPMOOOPAOOTKH cTanel ¢
HCIIOJIB30BAHUEM JUAI'PAMMEI <GKCJIC30-
[IEMEHTHT» ¥ JJHarpaMMBbI
M30TEPMHUECKOTO pacraia
NEPEOXJIAXKAEHHOTO ayCTEHUTA;

- IPOTHO3UPOBATH IBOIIOIUIO CTPYKTYPHI
CIIaBa NIPY HAarpeBe WM OXJIKACHUH IO
JiarpaMMe COCTOSTHUS,

- 10 MapKe CIUIaBa OINPEeIATh ero TUI U
pacpoBBIBaTH CBEIACHUA,
0003HauaeMble B MapkKe;

- 00BICHUTD BIMSTHHE OCHOBHBIX
napaMeTpoB KPHCTAIUTU3AIUH U
MOIM(PUKATOPOB Ha MEXAHUYECKHE
CBOMCTBA.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JMcuuIuiiHa OTHOCHTCS K OCHOBHOM IpO()eCCHOHAIBHOW 00pa3oBaTeNbHON IporpaMme
OnekrporpuBonx W aBromaruka (mamee —  OIIOIl), wampasnenus mnoarotoBku  13.03.02
DJIEKTPOIHEPTETUKA U JICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMUsI: BhICIIEE 0Opa30BaHUE - OaKalaBpHaT.

Bazupyertcs Ha ypoBHE CpeaHEro o01ero 0opa3oBaHusl.

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



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHne caMOCTOSTENFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
o KITP 'K HKKIT | TK CEMeECTpe /KOHTPOITH
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
OXJIKICHUS Ha BEJIMUMHY 3epHa»
Camocmoamenvhoe usyuenue
meopemuyeckozo mamepuana: I1onroToBka K
tecty Nel «ATOMHO-KpHCTaNINYECKOE
CTpOEHHE KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB)»
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 52-60,67-78,110-112
[3], 16-41
[4], 13-20
2 CrpoeHue 1 CBOMCTBa 16 4 2 - - - - - - 10 - Camocmosamenvnoe usyuenue
cr1aBoB. OCHOBEI meopemuyeckozo mamepuana: I101rotoBka K
TEOPHH CIIABOB BBITTOJIHEHHIO U 3aIIKTe 1a00paTOpHOIl paboThI
2.1 CrpoeHue u cBoiicTBa 16 4 2 - - - - - - 10 - «[Toctpoenue nuarpammel cocrosiaust Pb-Sn o
crtaBoB. OCHOBBI KPHUBBIM OXJIaXKICHHS»
TEOPHH CILUIABOB Hszyuenue mamepuanos iumepamypHsix
UCHOYHUKOG:
[1], 138-158
[3], 45-60
[4], 27-32
3 CrutaBel xenes3a u 20 6 2 - - - - - - 12 - Camocmoamensroe usyuenue
yriepoza. meopemuyeckozo mamepuana: I100roToBKa K
3.1 CrutaBbl Kenes3a u 20 6 2 - - - - - - 12 - BBITIOJTHEHHIO U 3aIKTe 1abopaTOpHOil paboThI
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yrieposa

"MUKpOCTPYKTYpa U CBOHCTBA YTIIEPOIUCTBIX
He3aKaJICHHBIX cTajiei"

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOS:

[1], 186-224
[4], 3-13
4 Teopus u TeXHOIOTHSA 19 6 3 - 10 CamocmosamensHnoe usyuenue
TEPMHUUYECKO meopemuyeckozo mamepuana: 11o1roToBka K
00pabOTKK METaJIOB U BEITIOJTHEHHIO U 3aIIKTE TabopaTOpHOIT paboTh
CIUIAaBOB "Brustane TepMmdeckoit 00paboTKH Ha
4.1 Teopus U TeXHOIOTH 19 6 3 - 10 CBOMCTBA YIJIEPOJUCTHIX cTajeil"
TEPMHUUYECKOI H3yuenue mamepuanog iumepamypnolx
00paboTKN METaJIOB U UCIOYHUKOB:
CILIaBOB [2], 156-176,178-180, 183-189, 191-217
[4], 54-60
5 JlerupoBaHHbIC CTATU 19 6 3 - 10 Camocmoamesibioe uzyuenue
5.1 JlerupoBaHHbIC CTATH 19 6 3 - 10 meopemuueckozo mamepuana: [1oaroroska k
BBIMOJTHEHHIO U 3aIIUTE 1ab0paTOPHOH paboThI
"MHUKpOCTPYKTYpa JISTUPOBAHHbBIX CTANECH 1
cIu1aBoB"
H3yuenue mamepuanos iumepamypnolx
UCHOYHUKOB:
[1], 367-380, 384-387, 476-479, 486-503, 535-
539
[4], 32-40
6 LIBeTHBIE METaJIIBI U 11.7 2 2 - 7.7 Camocmoamenvnoe uzyuenue
CIIaBbI HA UX OCHOBE meopemuyecko20 mamepuana: I1onroToBka K
6.1 L[BeTHBIC METAILIIBI U 11.7 2 2 - 1.7 BBITTOJIHEHHIO U 3aIIKTe 1a00paTOpHOIl paboThI
CIUIaBBI HA UX OCHOBE "MHKpPOCTPYKTypa IBETHBIX METAJLIOB
cru1aBoB"
H3yuenue mamepuanos 1umepamypnolx
UCIOYHUKOB:
[2], 384-396,406-417
[3], 193-205, 209-212
[4], 44-54
3aueT ¢ OUEHKOH 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




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus



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

1.1. CtpoeHue u OCHOBHBIE CBOMCTBA METAJIJIOB

ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAJIOB. AMOP(QHOE M KPUCTAJUIMYECKOE COCTOSHUE
BemecTBa. (OCHOBHBIE THUIBI KPUCTAUIMYECKHX  PEIIETOK METAUIOB. AHH30TpONHUs U
KBa3MHM30TPONHS CBOMCTB KpUCTALIOB. JleheKThl KpUCTATUIMYECKOTO CTPOCHUS, KIaCCH(PHUKAINA U
UX BIUSHUE Ha cBoiicTBa Kpuctauia. OCHOBHbE MexaHM3Mbl Aud¢y3uun 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. YTpyras H IJlacTudeckas 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 criiaBoB. OCHOBBI TEOPUH CIUIABOB

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 JUarpaMme
coctosiHus. CBA3b MEXK/y CBOICTBaAMHU CILJIaBOB U TUIIOM JIMAarpaMMbl COCTOSIHUA...

3. Cnaaswl scenesa u y2nepood.

3.1. CnnaBel xefe3a U yriiepojia

Jmarpamma COCTOSIHUS «OKeNe30-IIeMeHTUT». OCHOBHBIE (a3bl U CTPYKTYPHBIE COCTABIISIONINE
CTajiell ¥ YyTryHOB. YTJIEPOJAUCTHIE CTalu. BiausgHue yrieposa u Ha CTPYKTYpYy M CBOWCTBA CTaJeH.
Knaccugukanus npumeceil B crajasiXx M UX BIMsSHUE Ha cBoiictBa cranu. Kmaccudukanus u
MapKupoBKa yriaepoauctsix craieil. Uyrynsl. [Ipouecce rpaduruszanuu B yyrynax. Buasl 4yryHoB u
YCIIOBUS HUX NOJydyeHUs. BiusHue nmpuMecell U CKOPOCTU OXJIQXJIEHUs Ha CTPYKTYpY U CBOMCTBA
yyryHoB. O0IacTy NPUMEHEHUS] YTIEPOAUCTBIX CTAIEH U UYT'YHOB..

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

4.1. Teopust ¥ TEXHOJIOTH TEPMUUECKON 0OpaOOTKH METAIIIIOB U CILUIaBOB

OcHOBHBIE LIeIM M TTapaMeTpbl TepMudeckoit 00padotku. Kiaccudukanus BUIOB TEpMUUECKON
o0OpaboTku. OmpeneneHne BO3MOXHOCTU IMPOBEICHUS TEPMUYECKOM 0OpabOTKH MO Juarpamme
coctosHus. Teopus Tepmuyeckoit 00paboTku craneil. CTpyKTypHbIE MpPEBpALEHHs B CTAIAX MpU
HarpeBe U OXJaXJIeHUH. /[marpamMmma M30TEpMHUYECKOrO pacnaja MepeoxXIaKICHHOIO ayCTEHUTA.
BausiHue ckopocTH OXJaKIeHHs Ha CTPYKTYpYy M CBOMCTBa craield. [IpeBpaiieHus mpu oTmycke.
TexHonorust Tepmuueckoil 00padoTku cranu. Tepmuueckass o6paboTka rpynmbl OTKUT. OTxur |
pona (roMOreHM3alus, PEeKPUCTAUIM3ALMOHHBIM OTXKHI, OTXKHUI Ui CHSATHS OCTaTOYHBIX
HanpspkeHuit). Omxur 1l pona (monHbIA, HEMOJHBIN), HOpManu3auus. 3akaika crajieil. Bwidop
TEMIIepaTypbl 3aKalku. BbIOOp CKOPOCTH OXJaXIEHHs M OXJaXJarollue Cpeibl NMpU 3aKalike.
[IpokanmBaeMOCTh cTayin, (haKTOPHI, BIUSIONINE HA MTPOKaTMBaeMOCTh. CriocoOb! 3akanku. OTITycK
3aKaJieHHbIX CTajiel. Bupl oTnycka, cTpykTypa M CBOMCTBA CTAIM MOCTE OTITYCKA..

5. Jlecuposannuvie cmanu

5.1. JlernpoBaHHBIE CTAIN



BrusiHue nerupyronmx 3JIeMEeHTOB Ha CTPOCHHE M CBOWCTBA TBEPIIOTO PacTBOpa U KapOUIHOMA
¢da3pl. BnusHue Jerupyronmx 3J1€MEHTOB Ha MpEBpalleHHs B CTAIAX: MOIUMOpPQHBIE, pacraj
NEePeoXJIXACHHOr0  aycTeHuta u  Oe3guddysuonnoe  mnpespamenue.  Kraccudukanums
JETUPOBAHHBIX CTAJled IO CTPYKTYPHBIM KjlaccaM M Ha3HayeHUr0. MapKHpOBKa JIETMPOBAHHBIX
craneid. KOHCTpYKUHMOHHBIE JIETUPOBAHHBIE CTAJIM: CTPOUTENBHBIE W MAIIMHOCTPOUTEIbHBIC,
OPUHLIMIIBL  JITUPOBAaHUA, O00JIacTU mnpuMeHeHus. HHCTpyMeHTanbHbBIE CTald, MPUHIIMIIBI
JIETUPOBaHUS U 00JacTh MpuMeHeHUsl. Koppo3noHHOCTOMKHUE, TEIIOYCTONYHBBIE, KAPOIIPOUHBIC 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 OCHOBHBIE CBOWcTBAa. Kiaccudukanus CIUIaBOB Ha OCHOBE AITIOMHHUS.
Jlutetinpie u gedopMHUpyeMble CIUIaBbl Ha OCHOBE QJIIOMUHHMS, TPUHIUIBI JICTUPOBAHMS,
TepMuueckas o0paboTka, obrmactu mpumeHeHHs. Meau M ee OCHOBHBIE cBoiicTBa. CIUiaBbl Ha
OCHOBE MEJIM: TaTYHU U OPOH3BI U 00J1aCTh MPUMEHEHUS..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. 4. MuKpoCTpyKTypa JIETHPOBAaHHBIX CTAJICH U CILIABOB;
2. 6.MuKpOCTpyKTypa [IBETHBIX METAJIJIOB U CILJIABOB;
3. 5.Bnusinue TepMuyeckoit 06pabOTKH Ha CBOMCTBA YIIEPOAUCTHIX CTaNICH;
4. 1.M3ydenue npouecca KpUCTATUTN3AIUH, BIMSHAS MOIU(PUKATOPOB U CKOPOCTH
OXJIQK]ICHUS Ha BEIMYHHY 3€pHA;
5. 2.MHEKpOCTPYKTypa U CBOWCTBA YIIEPOAUCTHIX HE3aKaJCHHBIX CTaJICH;
6. 3.Iloctpoenne auarpamMmbl cOCTOSTHUS Pb-Sn 1o KpuBBIM OXJ1aX1€HHSL.

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 paszaeny IpoBOASTCS 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 THCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIE PE3YIbTAThI 00YUEHUS 110

Howmep paznena

OI_IGHOLIHOC CpEACTBO

Konbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JTUCIUILINHE
(B cooTBeTCTRIE ¢ pazmenom 1) WH/IMKATOPOB | COOTBETCTBUH C 11.3.1)
1[2]3]4]5]6
3HaTth:
BU/JIBI U PEIKUMBI TEPMHUECKON 00pabOTKN JlaboparopHast pabota/3ammra 1a00paTopHOIt
METAUTNYECKUX MAaTepUAIOB, IPUMEHSAEMBIX B N/-lonk-e + pabotsl "BiusHue TepMudeckoi o0paboTku Ha
SHEPreTHYECKOM MaIIMHOCTPOCHUH CBOMCTBA YIIIEPOAMUCTHIX cTanen”
KJaccupUKaINI0, MAPKUPOBKY U 00J1aCTh JlaboparopHas pabota/3amura 1a00paToOpHOit
MPUMEHEHHUS] OCHOBHBIX METAJUIMYECKHUX pabotsl "MHKPOCTPYKTYpa U CBOWCTBA
KOHCTPYKIMOHHBIX MaTepHaIOB YIIEPOAUCTHIX HE3aKaJIEHHBIX cTamneil"
JlaboparopHas pabota/3amnura 1a00paTopHOI
N/I-lonk-e + + | + | paGotsl "MUKpPOCTPYKTYpa JETUPOBAHHBIX CTaeH
¥ CIJIaBOB"
JlaboparopHas pabota/3amura 1a00paToOpHOit
paboTe! "MHUKPOCTPYKTYpa BETHBIX METAJIIIOB U
CIu1aBoB"
OCHOBHBIE TUIIBI KPUCTAJUIMYECKUX PELIETOK, Tectuposanue/Tect 1 «ATOMHO-
,HC(I)UCKTBI KPUCTAILIMMECKOTO CTPOCHHS, IPYIIIbL WT-Lomces + KPUCTAJIINYECKOE CTPOCHUE METAIITIOBY
CBOMCTB U UX BIJIMSIHUE Ha CBOMCTBA
KOHCTPYKIIMOHHBIX MaT€pPHAIIOB
Ymersb:
O0OBSCHUTDH BIMSIHUE OCHOBHBIX IMAPaMETPOB JlabGopaTtopHas pabota/3amuTa 1a00paTopHO
KPUCTAILTU3AIMU U MOAU(PUKATOPOB HA W-lomcs + paboTtsl "M3yueHne npoiecca KpUCTAIN3AIUH,
MeXaHHYEeCKHe CBOMCTBa ) BIUSIHUS MOJIU(UKATOPOB U CKOPOCTH
OXJIAKJIEHUS Ha BEJIMYMHY 3epHa”
110 MapKe CIUIaBa OMPEEsaTh €ro THIT U JlaGopaTtopHas paboTta/3amntuTa 1ab0paTopHOI
pacmndpoBbIBaTH CBEACHUS, 0003HAYAEMbIE B MapKe paboTel "MHUKPOCTPYKTYpa U CBOMCTBA
W/T-Lonk-s + * |+ | yriepoamcThix HesakameHHBIX cTaTeil"
JlaboparopHas pabota/3ammra 1a00paToOpHOIt
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paboThl "MHUKPOCTPYKTYpa JETUPOBAHHBIX CTaJleh
U CIu1aBoB"

JlaGopaTopHas pabota/3antura 1abopaTopHOI
paboTbl "MHKpPOCTPYKTYpa IIBETHBIX METAJJIOB U
cruiaBoB"

IIPOTHO3UPOBATH IBOJIIOLUIO CTPYKTYPHI CILIaBa IPH

JlaboparopHas pabota/3amnura 1a60paTopHOIt

HarpeBe Wi OXJIAKIESHUH 10 auarpamme coctossaust | M-1lomk-6 pabotsl "[locTpoeHue nuarpammel coctosiaus Pb-
Sn o KpUBBIM OXJIAXKICHUS"

000CHOBAaHHO BBIOMPATH PEKUMBI TEPMOOOPAOOTKH JlaboparopHas pabota/3amura 1a00paToOpHOit

CTaJIEU C UCIIOIB30BAHUEM IUATPAMMBI (OKEJIE30- WT-Lorms pabots! "BiusiHue TepMuUecKol 00pabOTKH Ha

OEMCHTUT» U AuarpaMmMbl U30TCPMHUUYCCKOI'O paciiaia
MEPCOXJIAKACHHOTO ayCTCHUTA

CBOMCTBA yIII€pOJUCThIX cTanei"
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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 naboparopHoit paboTs! "BrnusHue TepMuueckoii 00paboTKH Ha CBOHCTBA
yraepoaucthix craneit” (Jlaboparopnas padora)
2. 3amuTa 1aboparopHoii paboTsl "M3yueHue npoiecca KpUCTaLIU3aIUH, BIUSHUS
MOJIM(PUKATOPOB U CKOPOCTH OXJIaXkICHUS Ha BennunHy 3epHa" (JlabopaTopHas pabota)
3. 3amuTa naboparopHoii paboTsl "MUKpPOCTPYKTYpa U CBOMCTBA YIJIEPOJUCTBIX
He3akajeHHbIX craneit” (JlabopaTopHas pabora)
4. 3amura nabopaTopHOM padboThl "MUKpPOCTPYKTYpa JIETUPOBAHHBIX CTaJIEH U CIIJIaBOB"
(JTaboparopnas pabota)
5. 3amuTa naboparopHoit paboTsl "MUKPOCTPYKTYpa LBETHBIX METAJIJIOB U CIIJIaBOB"
(JTaboparopnas pabota)
6. 3ammra naboparopnoi padbotsl "[locTpoenue nuarpammsl cocTostHUs Pb-Sn o kpuBbiM
oxnaxaeHus" (JlabopaTopHas padora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AN CHMUILJIMHE

3auem c oyenxou (Cemecmp Ne3)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaibHO-PEHTHMHIOBOM cHUCTEME AJs
crtynentoB HUY «MOBOW» u BhICTaBigeTCS MO COBOKYMHOCTH OIIEHOK, MOJYYEHHBIX CTYJE€HTOM B
CEMECTpPE 3a KOHTPOJIBHBIE MEPOIIPUATHUS

B numiom BeICTaBIsIeTCs OIIEHKA 3a 3 ceMecTp.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. I'ynses, A. I1. MetamnoBenenue : yueOonuk st By3oB / A. I1. I'ynsies, A. A. I'ynseB . — 7-e uzn.,
niepepad. u jon . — M. : Anbstac, 2011 . — 644 ¢. - ISBN 978-5-903034-98-7 ;

2. Jlaxtun, }O. M. Matepuanosenenue : yaeOHuK ais BTy308B / FO. M. Jlaxtun, B. I1. JleonTseBa . —
4-¢ m3j1., mepepad . — M. : Anbsiac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 ;

3. Martonun B.M.- "MerannoBenenue, pecypc U IMarHoCTUKa MeTajljla B TEMJIOOHEPreTuke",
H3narensctBo: "MDOU", Mockaa, 2017 - (342 c.)
https://www.studentlibrary.ru/book/ISBN9785383010662.html;

4. JJabopaTopHBIi MPAKTUKYM 110 MaTepuanoBenenuto : [y muaamux kKypcos / P. M. I'ony6uuk,
A. B. 3aiiuieBa, B. M. Kauanos, u np., Mock. suepr. -t (MOU TVY) . — M. : U3n-Bo MDU, 1998 .
—6lc.

http://elib.mpei.ru/elib/view.php?id=3356.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMoO€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UnTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com
9. HanmoHaJbHast 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

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

11. IopTaa oTKPHITHIX JaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

12. HauMoHaIbHBII MOpPTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 06pa3oBanue» - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaenue
HaAaMMCHOBaHUE
Y4eOHble ayIuTOpUN 2K-120, MamuHHBIi 3a1 cepBep, KOHJAUITMOHEP
JUUTA TPOBEICHUS NBI]
JIEKIIMOHHBIX 3aHATUN U
TEKYIIEro KOHTPOJIs
VY4eOHble aynuTopun b-106a, napTa, CTOJ MpenoiaBareis, CTy, mKad s
JUTS1 IPOBEJICHUS Mertannorpaduueckas JIOKYMEHTOB, CTOJI MUCbMEHHBIH, TyMOa,
71a00paTOPHBIX 3aHATUN naboparopus JI0OCKa MeJIOBast, KOHJUIIMOHED, CTEH/

MH(OPMAaLMOHHBIH

VY4eOHble ayiuTopun

K-120, MamuHHEIH 3a71

cepBep, KOHIUITHOHED

JUJI IPOBEICHUS MBI
IIPOMEKYTOUHON
aTTeCTalluU
ITomemenus o HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSATENLHON KommberotepHsiit MMCHbMEHHBIN, BEIIAJIKA U1 OJIEKIbI,
paboTHhI YUATAIBHBIA 3411 KOMITRIOTEPHAS CETh C BBIXOJIOM B MHTEpHET,

KOMIIBIOTEP MEPCOHANBHBIN, IPUHTED,
KOHJIUIIMOHED

Ilomemmenus misa
KOHCYJIbTHPOBAHHUSI

Bb-102, Kabunet
COTPYTHUKOB

CTOJ JJist pabOTHI C TOKYMEHTaMH, CTYII,
mkad 17 JOKyMEHTOB, mKad I OJSKIbI,
TymM0a, KOMIBIOTEPHAS CETh C BBIXOJIOM B
NHuTepHet, MHOTOQYHKIIMOHAIBHBIN IIEHTP,
KOMITbIOTEP NEePCOHATbHBIN, KOHIUIIMOHED

ITomemenus s
XpaHEHUS
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

M-212, Aynutopus xad.

HA3HH

CTOJI, CTYJI, IKad I XpaHSHUsT THBEHTAPS,
Tymba
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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

KM-6

KM-7

Tect 1 «ATOMHO-KpHCTAITHYECKOE CTpoeHre MeTauioBy (TecTtupoBanue)

3amuTa nadoparopHoi padotsl "M3ydeHne mpoiecca KpUCTaUTH3aIiH, BIUSHUS
MOAM(PHUKATOPOB M CKOPOCTH OXJIAXKICHHs Ha BemunHy 3epHa” (JlabopaTopHas pabota)
3amuTa naboparoproit padotsl "[locTpoeHne quarpammbl cocTosiHUS Pb-Sn 1o KpuBEIM
oxnaxaeHus" (Jlabopatopnas padora)

3amuTa 1adopatopHoi padoThl "MUKPOCTPYKTYpa U CBOMCTBA YTIIIEPOAUCTHIX He3aKAICHHBIX
craneit" (JlaboparopHas pabora)

3ammra 1abopaTtopHOi paboThl "MUKPOCTPYKTYpa JETHPOBAHHBIX CTaJIeH U CIIJIaBOB"
(JTaboparopnas pabota)

3amuTa maboparopHoi padoThl "BiusHue TepMudecKoir 00pabOTKH Ha CBOMCTBA YIIICPOIUCTHIX
craneit" (JlaboparopHas paborta)

3amuTa nabopatopHoi paboTsl "MUKpPOCTPYKTYpa IBETHBIX METAJIOB U CIIJIaBOB"
(JTaboparopuas padoTta)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 > 6 !
paznena Henensa 4 8 10 10 12 14 16
KM:
1 CrpoeHne 1 OCHOBHBIE CBOMCTBA
METAJUIOB
11 CrpoeHne 1 OCHOBHBIE CBOMCTBA + +
' METAJIJIOB
5 CrpoeHue 1 CBOICTBA CILIABOB.
OCHOBBI TEOPHUH CIIJIABOB
21 CrpoeHue u CBOHCTBA CILIABOB. +
' OCHOBBI TEOPHUH CIIJIABOB
3 CrnaBbl Jkenesa u yriepoja.
3.1 CniaBel enesa U yriaepoaa + + +
4 Teopus ¥ TEXHOJIOTUS TEPMUYECKON
00pabOTKH METAJUIOB M CILUIaBOB
41 Teopurs 1 TEXHOJIOTH TEPMUYECKON +
' 00pabOTKM METAIIJIOB U CIIJIABOB
5 JlerupoBaHHbIE CTAIN
5.1 JlerupoBaHHbIE CTAIN + + +
6 L{BeTHBIE METAUIBI U CIUIABBbI HA X
OCHOBE
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6.1

HBCTHHC METAaJJIbI U CIIJIaBbI HA UX
OCHOBC

Bec KM, %:

10

15

15

15

15

15

15
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