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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBaHue 00pa3oBaTejibHON NPOrpaMMbl. JJIEeKTPOIHEPreTHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOHCTPYKIIMOHHOE MATEPUAJIOBEJIEHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.22

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

2 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

2 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

2 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, Bonkos I1.B.
[IpenoaBaTenn * Mall [T — Rae5021e8-VolkovPV-971cc /T4 I1.B. Boakos
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenenun o Bnagensue L3N M3K
PykoBogutens Gnaneren Ky3Heuos O.H.
00pa30BaTEIbHON IPOrpaMMBbI Wacrrvgurarop___ RT1ad9303-KuznelsovON-34bc149 O.H. Ky3nenos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi
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Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3KA

Bnageney,

Tynecknia B.H.

Wpentndukatop

R292b173d-TulskyVN-7e812984

B.H. Tynbckuii




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Leab ocBOeHMs TUCHHMILIMHBI. U3YYCHHE CTPOCHMS KOHCTPYKLIMOHHBIX MaTepUaJIOB, a TAKXKE €ro
BIMSAHUSA Ha MEXaHUYECKHE, TCXHOJIIOTMYECKUE M OKCIUTYyaTAllMOHHBIE CBOWMCTBA A JaJdbHEHILErO

IMPUMCHCHHA OTHUX 3HAHWI B HpO(l)eCCHOHaHBHOfI JCATCIIBHOCTH

33[[3‘11/1 AUCHHUIIIMHBI

- 0O3HAKOMJICHHE C OCOOCHHOCTAMU CTPOCHUA METAJIJIOB U CIIJIABOB;

- UI3YUCHUC OCHOBHBIX MCTOAOB OIIPCACTICHUA XaPAKTCPUCTUK MCXaHUYCCKUX CBOI>'ICTB;

- an06peTeHHe HAaBBIKOB I10 ITPOBEACHUIO aHaIn3a (1)a3OBBIX HpeBpaH_[eHI/Iﬁ, IPOUCXOAAIINX B
KOHCTPYKIIMOHHBIX MaTCpUuajliax, U UX BIIMAHUA HA MCXAHUYCCKUC, TCXHOJIOTMUCCKHUE U

OKCILTyaTallHOHHBIC CBOMCTBA.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-6 Cnocoben
HCIIOJIB30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX H
AIIEKTPOTEXHUICCKUX
MaTepUajoB B pacueTax
napaMeTpoB U PEIKUMOB
00BEKTOB
po(hecCHOHATTLHOM
JIEATEIBHOCTH

N I-1lonk-s demonctpupyet
3HaHue o0nacTell IPUMEHEHUs,
CBOWCTB, XapaKTEPUCTHUK U
METO/IOB HCCIIEIOBAHUS
KOHCTPYKIIMOHHBIX
MaTepuasoB, BbIOUpaEeT
KOHCTPYKIIMOHHBIC MaTepHAaJIbI
B COOTBETCTBHH C TPEOYyeMBIMHU
XapaKTePUCTUKAMU JIJIS
UCTIOJIB30BaHUs B 00J1aCTH
npoeCCUOHATLHON
JeSITeTbHOCTH

3HATh!
- OCHOBHBIE XapaKTEPUCTUKU
MEXaHUYECKUX CBOMCTB M CIIOCOOBI HX
OIIpe/ICTICHNUS;

- OCHOBHBIC THUIIBI KPUCTATINIMYCCKUX
penIeToK, A1e(heKThl KPUCTATITUIECKOTO
CTPOCHUA, T'PYIIIILI CBOMCTB M MX BIIHSHHUC
Ha CBOWCTBA KOHCTPYKIIMOHHBIX
MaTepHaoB.

YMETh:
- KJ1acCu(UIIMPOBATh U pacIuPpoBaTh
MapKH JIETUPOBAHHBIX CTAJIEH U I[BETHHIX
METAJJIOB M CINIaBOB Ha UX OCHOBE,
Ha3Ha4aTh 00JIACTH MPUMEHEHHUSI ITUX
cTajiel U CILUIaBOB, a TaKKe OOBSICHUTD
BIIMSIHHUE JIETUPYIOIIUX 3JIEMEHTOB Ha
MOJIOKEHUH JTMHUN THarpaMMBbl
M30TEPMUYECKOTO TPEBPALICHUS
ayCTEHUTA,

- OOBSICHATH CXEMY U DHEPIeTHUYECKUE
MPEANOCHUIKN KPUCTAJUIU3AUH, BIUSHUE
OCHOBHBIX TTapaMETPOB U MOAU(UKATOPOB
Ha pa3Mep 3€pHa, a TAKXKE aHAIU3UPOBaTh
JIarpaMMbl COCTOSTHUS CTUTABOB;

- 000CHOBAHHO OTPEAEISATEH COJEPIKAHUE
YIIIepoJa, CTPYKTYPHBIX COCTABJISIONINX B
MapKax yriaepoAUCThIX CTalel U BEIOUpaTh
PEXKUMBI KX TEPMOOOPAOOTKH C
MCIIO0JIb30BAaHUEM JIUAarPAMMBbI «OKeJIe€30-
[IEMEHTUT)» U THarpaMMbl
M30TEPMUYECKOT0 pacnaaa
MEePEOXJIAKICHHOTO ayCTCHHTA.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JMcuuiuiiHa OTHOCHTCS K OCHOBHOM MPO(ECCHOHAIBHOW 00pa3oBaTeIbHON IMporpamme
OnektposHepreruka (ganee — OIIOII), nampaBnenus noxaroroBku 13.03.02 DnexkTposHepreTuka u
AJIEKTPOTEXHUKA, YPOBEHb 00pa30BaHUs: BhIcIIee 00pa3oBaHue - OaKkagaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh TUIIbl XUMHYECKHUX CBS3EH

- 3HaTh TUIIbl XUMHUYECKHUX PEaKLUN

- 3HaThb [IOHATHUA aTOMAa, AJ1pa, JIEKTPOHA, HOHA

- 3HaTh IIOHATUE BAJICHTHOCTH

- 3HaTh [IOHATHUA METajlla U HeMeTajula

- 3HaTh [TOHATHUS SHTPOIIUU U TEMIIEPATyphl

- 3HaTb OCHOBHBIE XUMUYECKHUE DJIEMEHTHI M KJIACCHI XUMUYECKUX COCINHEHUN
- YMETb 3al1CaTh IPABUIBHO XUMUYECKYIO PEAKIIMIO 3aMEILEHUS

- YMETb N0JIb30BaThCs epuoaudeckon cucremon .M. Menneneesa

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON 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 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 ATOMHO- 14 2 4 - - - - - - - 10 - CamocmoamensHoe usyuenue
KPHCTaJUTUUECKOe meopemuueckozo mamepuana: I1oaroToBka K
CTPOEHHUE METALIOB TecTy Nel «ATOMHO-KpUCTAJUINYECKOE
11 ATOMHO- 14 4 - - - - - - - 10 - CTPOEHHE KOHCTPYKIIMOHHBIX MaTEpPUAIIOB)
KPHCTAJUTUUECKOe H3yuenue mamepuanog 1umepamypnoix
CTPOEHHE METaJJIOB UCIOYHUKOB:
[1], ¢.52-60, 67-78
[4], c. 15-20
2 OcHOBHBIE 10 4 - - - - - - - 6 - CamocmosamensbHoe usyuenue
XapaKTEePUCTHKU meopemuyeckozo mamepuana: I1on1roroBka K
MEXaHUYECKHUX CBOWCTB tecTy Ne2 «OCHOBHBIE XapaKTEPUCTUKU
2.1 OCHOBHBIE 10 4 - - - - - - - 6 - MEXaHUYECKHUX CBOWCTB»
XapaKTEePUCTHKU H3yuenue mamepuanog 1umepamypHbix
MEXaHUUYECKUX CBOWUCTB UCHOYHUKOB:
[3], c. 65-84
[4], c.93-104
3 Kpucrannuzanus 25 4 8 - - - - - - 13 - Camocmosamenvhoe usyuenue
METaJIJIOB U CILIABOB. meopemuyecko20 mamepuana: I1onroToBka K
CTpoeHue CIIaBOB. 3amuTe 1abopaTopHoit paboTs! «M3yueHue
JlarpaMMBbl COCTOSIHUS nporecca KpUCTAIN3AINHN, BIMSHUS
3.1 Kpucrannuzanus 25 4 8 - - - - - - 13 - MOJU(UKATOPOB U CKOPOCTH OXJIAX/ICHHS Ha

METAJUIOB ¥ CIUIABOB.
CrtpoeHue CI1aBoB.
JluarpaMMBbl COCTOSTHUS

BEJIUYUHY 3€pHa
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Ilonrotoska k
3ammuTe J1aboparopHoii padoTs! «IlocTpoenue
JarpaMMsl coctostHUS Pb-Sn o kpuBbIM
OXJIAXKICHUS)

H3yuenue mamepuanos numepamypHsix

5




UCIMOYHUKOG:
[1], c. 110-112, 152-133, 124-133, c¢.138-158
[2], c.13-20, 27-32
[4], ¢.36-37, 44-53, c.173-181, 184-189

4 Juarpamma «kene3o- 32 10 - 18 CamocmoamensHnoe usyuenue
LEMEHTHUT. meopemuyueckozo mamepuana: I1onroroka K
VYriepoaucTsie cTany. 3amuTe 1abopaTopHOit paboTs! «BimsiHIe
Ou3nyecKre OCHOBBI TepMHUYIECKOI 00pabOTKH Ha CBOICTBA
TEPMUUECKON YIJIEPOOUCTHIX CTaJIe»
00pabOoTKH CIIIaBOB. CamocmoamensHnoe usyuenue
OCHOBBI BUJIBI meopemuueckozo mamepuana: I1oaroToBka K
TEPMHUUYECKOI 3aIuTe J1abopaTopHOi paboThI
00paboTku "MHKpPOCTPYKTypa U CBOWCTBA YIIEPOIUCTBIX
4.1 Juarpamma «okenes3o- 32 10 - 18 He3aKaJICHHBIX cTayiei"
LEMEHTHUT. H3yuenue mamepuanog iumepamypHsix
VYriepoaucTeie cTany. UCHMOYHUKOG:
duznvecKrue OCHOBBI [1], c.186-224
TePMHUICCKOI [2], c.3-13, 54-60

00paboTKH CIIIaBOB. [4], c.217-233, 346-357, 291-320
OCHOBBI BUIBI
TEPMUUECKON

00paboTkn
5 JlerupoBaHHBIE CTAIH. 26.7 10 - 12.7 Camocmonmenvroe uzyuenue
L{BeTHBIE METAIIIBI U meopemuyeckozo mamepuana: I101rotoBka K
CIUIaBBI HA UX OCHOBE 3ammTam J1abopaTopHOil paboThI
51 JlerupoBaHHBIE CTAIH. 26.7 10 - 12.7 "MHUKpOCTPYKTYpa IIBETHBIX METAJUIOB U

IlBeTHBIE METATIIBI U CIj1aBoB "

CIIaBbI HA UX OCHOBE Camocmoamenvroe usyuenue
meopemuyeckozo mamepuana: I1o01rotoBka K
3amuTaM J1abopaTopHOit paboThI
"MUKpOCTpYKTYpa JIETMpOBaHHbIX CTajeil U
CIUIaBOB "

H3yuenue mamepuanog 1umepamypnbix
UCHOYHUKOG:
[1], ¢.367-380, 384-387,476-479, 486-503, 535-
539
[2], ¢.32-40, 44-54
[4], c.328-334, 359-364
3ayeT ¢ OLEHKON 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 — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Amomno-kpucmaniuieckoe cmpoenue Memaiios

1.1. ATOMHO-KpHUCTAIUIMYECKOE CTPOCHUE METAILIIOB

Tunel KpUCTAIMYECKMX PEIIETOK M MX OCHOBHBIE XapaKTEPUCTUKU. AHU3ZOTPOIUS.
[Tomumopdusm. JledexTsl kKpucTamindyeckoil pemerku. TUIbl TOYeUHBIX 1e(EKTOB M UX BIMSHUE
Ha CBOiicTBa cIu1aBoB. JIuHelHble nedexTsl — auciaokauuu. Tumbl auciokanuii. [loBepxHOCTHBIC
(rpaHuLBl 3epeH) U 00beMHBbIe AeeKThl. BausHue quciokanuii Ha IPOYHOCTh METAJIIOB.

2. OcHogHblie XapaKkmepucmuku MexaHud4eckKkux ceolicms

2.1. OCHOBHBIE XapaKTEPUCTUKH MEXAaHUUYECKUX CBONCTB

WcnplTanus Ha pacTsbkeHUe. JnarpaMMbl pacTsyKeHUs AJIs IUIACTUYHBIX U XPYIKUX METAJIIOB.
OrnpeneneHne XapakTEepUCTUK TPOYHOCTH U IIIACTUYHOCTU. McnbiTanus Ha TBepAOCTh. VcnblTanus
Ha yaapHbIil u3ru6. Ilopor xi1a1HOIOMKOCTH. .

3. Kpucmaﬂﬂusauuﬂ Memajiylos U Cniaeoes. CmpoeHue Cniaeoes. ﬂuaZDaMMbl COCMOARUA

3.1. Kpucrannuzauus MetaiioB U ciuiaBoB. CTpoeHHe CIU1aBoB. JlMarpaMMbl COCTOSIHUS

Kpucramnuzanuss MeTauloB M CIUIABOB.  DJHEPreTHYECKHE IPEANOCBUIKM  Ipolecca
kpuctam3anuy. CreneHb MepeoxiaxaeHus. BiusHue cpelHero pasMepa 3€pHa Ha IPOYHOCTb
Metauia. MoauduumpoBaHue MeTasia. BUJIbl MOTU(PUKATOPOB, UX MPUHLMUIIEL AeiicTBUsA. CTpoeHue
MeTaJimueckoro ciauTtka. CTpoeHue cruiaBoB. TBepjable pacTBOPbl BHEAPEHUS M 3aMEILEHUS.
[Tpomexxyrounsle ¢asbl. [lonsrue auarpammel coctosiHus. IlpaBuno ¢a3. IlpaBuna oTpeskos.
Huarpammsl cocrosius I-1II tumos. KpuBble oxitakneHus A pasiM4YHBIX CIUIABOB JHArPaMM.
CBs3p MeXly IMarpaMMaMHU COCTOSIHUS U CBOMCTBaMU CIUIaBOB — AuarpaMMbl KypHakosa. Metozsl
UCCJIEIOBAaHMSI KOHCTPYKLMOHHBIX MAaTEpUaJIOB: IIOCTPOEHUE JHarpaMM COCTOSIHUSI METOJIOM
TEPMHUYECKOTO aHAIIN3A..

4. Jluacpamma «orcenezo-uemenmumy. Yanepooucmoie cmanu. Pusuyeckue ocHogbl
mepmuueckoln oopabomku cniasos. OcrHoswvl 8UdbL Mepmuyeckol 0opabomku

4.1. lnarpaMMa «KeJie30-IIeMEHTUT». Y TJIepoaucThie cTann. OU3n4ecKue OCHOBBI
TepMU4ecKoil 06paboTku crtaBoB. OCHOBBI BUJIbI TEPMUYECKOH 00pabOTKH

[Tomumopdusm xeneza. OCHOBHBbIE CTPYKTYpPHBIE COCTABIISIIOIINME >KEJIE€30YTIEPOIUCTHIX
cruaBoB. Jluarpamma «okesne3o-1ieMeHTUT». OOIMN NPUHIMIT TOCTPOECHUS AUarpaMMbl «OKeJe30-
nemMeHTUT». Kputnyeckue touku. CTpPYKTypHbIE TpeBpallleHuss B JO3BTEKTOUIHBIX CTaJsX.
CTpyKTypHBIE MpPEBpPALEHUS B 3a’BTEKTOMIHBIX craisax. CocraB, CTPOEHHME U MapKHPOBKa
YIIepoAUCThIX cTanel. TexHonornueckue (Maprasel, KpeMHU, allOMUHUN) U BpeJHbIE TPUMECH
(cepa, ¢ocdop). IloHATHE KpPAaCHOIOMKOCTH U XJIAJHOJIOMKOCTH. BrusHue mnpumeceil Ha
MEXaHWYECKHE CBOMCTBA YIJIEPOAUCTBIX CTaJIed. BnusHue yriepojga Ha CTPYKTYpy M CBOMCTBa
yriepoaucTeix craned. Knaccudukanuss M npuMEHEHue yriepoAucThix craneil. Ilpepamienue
nepiauTa B ayCTEHUT IpU MeUIEHHOM HarpeBe. [IpeBpailienue aycTeHuTa B epIUT IPpU MEJIEHHOM
OXJIXKIEHUH. 3aBUCUMOCTb Koddduimenta aup@y3uu U CKOPOCTH IMpEeBpaIEHUs] ayCTeHHUTa OT
CTeNeHH TnepeoxjaxaeHus. M3orepMmuueckoe mpeBpalieHue aycTteHuTa. llpeBpaiieHue mnpu
OBICTPOM OXJIQXKJICHHH ayCTeHUTa B MapTeHCHUT (6e3nuddy3nonHoe npesparienue). [IpeBparienue
IpU MEUIEHHOM HarpeBe MapteHcurta. OTxur nepBoro poja (Iuddy3noHHsbI). OTKUT BTOPOTO
pona. 3akanka. BpiOop TemmepaTypsl HarpeBa cranmu moj 3akanky. Otmyck. Buasl ormycka.
[TpeBparienust B CTpYKTYpe CTalH MPHU OTITYCKe..

5. Jlecuposannvie cmanu. Lleemuvie Memaiibl U CHIABbL HA UX OCHOBE




5.1. JlerupoBanHsbie cTanu. [[BeTHbIE METAIIIBI U CIIABBI HA UX OCHOBE

JlernpoBaHHbIE CTadW. BiMsHME NETHPYIOIIMX JIEMEHTOB Ha JUarpaMMmy H30TEpMHYECKOrO
pacriaga aycrenurta. Kiaccupukanmus W 00JacTM NPUMEHEHHS JIETHPOBAHHBIX — CTaJICH.
CrpyKTypHBIE KJIacChl JISTUPOBAaHHBIX cTajnedl. B3aumozelcTBue JErHMpyoOLUX 3JIEMEHTOB C
yIJIepoJoM. BiMsHuEe JEerHpyromux 3J1€MEHTOB Ha MOJMMOP(U3M >Kene3a, IPOYHOCTh (heppura.
[ToHATHE NpOKATMBAEMOCTH, BIIMSHUE JICTUPYIOIUMX 3JEMEHTOB Ha  IPOKAJIMBAEMOCTb.
JlerupoBaHHbIE CTaJl C OCOOBIMH CBOWCTBAMH (KOPPO3MOHHOCTOMKHE, JKapONpOYHBIE U
TerioycToiunBble). CruiaBbl Ha OCHOBE Meu (OpoH3bl U 1aTtyHu). CocTaB, CBOMCTBA M MAapKUPOBKA
cruiaBoB. CriiaBel Ha OCHOBE aNMIOMHUHUS (ZIedopMHpyeMble HEyNpOodHsIeMble, jaedopMupyembie
ylnpouHsieMble, JuTelHble). MapkupoBka cruiaBoB. Tepmuueckass o0paboTka ehopMHUpPyEMbIX
YIPOYHSIEMbIX CIUIaBOB. baOOUTHI: MapKHpOBKa, TPUMEHEHHE, CTPOCHHE.

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEeTyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX padoT
1. OcHOBHBIE BUABI TEPMUUYECKON 00pAaOOTKH YIIEPOAUCTBIX CTAJIEH;
2. MuKpOCTpYKTypa yIriaepOAUCThIX HE3aKaJIEHHBIX CTaJICH;
3. M3ydeHue npouecca KpucTauin3allui METaJIoB U COJIEH;
4. IlocTpoeHue quarpaMM COCTOSIHMS 110 KPUBBIM OXJIA)KJI€HUS CIUIABOB;
5. MEKpPOCTPYKTypa ¥ CBOMCTBA JIETUPOBAHHBIX CTAJICH;
6. MUKpOCTPYKTYpa IIBETHBIX METAJIJIOB U CIUIABOB HA UX OCHOBE.

3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. Koncynprammu no paszeny "ATOMHO-KPUCTAIUIMYECKOE CTPOSHHE METalJIOB"TIPOBOASTCS
B TEUEHHE BCEr0 CEMECTpa

2. Koncynprammu mno paszzneny "OCHOBHbIE XapaKTePUCTUKH MEXaHWYECKUX CBOUCTB"
MIPOBOJSTCS B TEUEHHE BCETO CEMECTpa

3. Koncynpramuun no pazgeny "Kpucrammuzanus MeTamioB U cruiaBoB. CTpOeHUE CIUIABOB.
JlnarpamMmbl COCTOSTHUS" TPOBOJSATCS B TEUEHUE BCETO CEMECTpa

4. Koucynpranuu mno pazgeny "Jluarpamma <«kenae30-LEMEHTUT». YTIJIEPOJUCThIE CTallu.
duznyeckue OCHOBbI TepMUYECKOW 00paboTkHM criiaBoB. OCHOBBI BHJIBI TEPMUYECKOMN
00paboTKU" MPOBOJATCS B TEUEHUE BCETO CEMECTPA

5. Koncynbranuu no pazaeny "JlerupoBanHble cranu. [[BeTHbIE MeTayulbl M CIUIaBBl Ha HUX
OCHOBE" IMPOBOJATCS B TEUEHUE BCETO CEMECTpa

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HEe IPeayCMOTPEHbI



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

Howmep paznena
JTUCIUIUTUHBI (B

O1neHo4HOE CPEICTBO
(TN ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJbTaThl 00Y4YEHUS 110 AUCLUILINHE Konsr
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKaTOPOB 1.3.1)
1]12[3]4]5
3HaTh:
OCHOBHBIE TUIIbI KPHUCTAINIMYECKUX PEIIETOK, Ae(EeKThI TectupoBanue/Tect 1 «ATOMHO-
KPHUCTAJUIMYECKOTO CTPOEHUS, IPYIIIbI CBOMCTB U UX BIIMSHHE N-1lonk-s + KPUCTAJUINYECKOE CTPOCHUE
Ha CBOMCTBAa KOHCTPYKLIMOHHBIX MATEPHAJIOB KOHCTPYKLIMOHHBIX MaT€pPHAIIOB)
OCHOBHBIE XapaKTEPUCTUKUA MEXAHUYECKUX CBOUCTB U CITOCOOBI WT-Lomices + TectupoBanue/Tect No2 «OcHOBHBIC
UX OIPEJENICHUs XapaKTEPUCTUKU MEXAHUYECKUX CBOMCTBY
Ymersb:
00OCHOBAHHO ONPEACTATH COJIEPIKAHHUE YTIIIepoaa, JlaGopatopHnas paboTa/3ammura 1a00paTOPHBIX
CTPYKTYPHBIX COCTaBJISIOLIMX B MapKax yII€pOAUCTBIX CTaJIeH pabot "MuKpOCTpYKTYpa U CBOHCTBA
U BbIOMpaTh peXUMbI X TEpMOOOPaOOTKH ¢ ucnosnb3oBanueM | MJI-lomxk-6 + YIIEPOAMUCTBIX HE3aKaJIEHHBIX cTajiel" u
JyarpamMmBbl <OKEJI€30-LIEMEHTUT» U IHarpaMMbl "BausiHue TepMuueckoil 00paboTKU Ha
N30TEPMHUUYECKOTO pacnaia NepeoxJIaXACHHOIO ayCTEHUTa CBOICTBA YIIIEPOAMCTHIX cTalen"
OOBSICHATH CXEMY M SHEPreTUUYECKHUE PEATOCHUIKH JlaGopatopHas paboTa/3amura 1a60paTOPHBIX
KpUCTAJIJIN3al1H, BIIMSHAE OCHOBHBIX ITapaMeTPOB U WT-Lomces + pabot «I/IsyquHev npolecca KpucTauin3aluu
MOJU(UKATOPOB Ha pa3Mep 3€pHa, a TaK)Ke aHAJTU3UPOBATh MeTaJIoB U conei» n «Iloctpoenue nuarpamm
JarpamMMbl COCTOSIHUSI CIJIABOB COCTOSIHUS IO KPUBBIM OXJIAXJACHHUSI CIIJIAaBOBY
KJ1accu(uIUpoBaTh U paciinppoBaTh MapKH JIETUPOBAHHBIX JlaGopatopHas paboTa/3amura 1a60paTOPHBIX
CTaJiel ¥ IIBETHBIX METAJJIOB U CIIJIABOB HA UX OCHOBE, paboT "MuKpOCTpyKTypa JIerHpOBaHHBIX
Ha3HayaTh 00JIACTU IPUMEHEHUS ITUX CTaJlel U CIUIABOB, a WT-Lorms 4 | cranei u cruaBoB" u "MukpocTpykTypa

TaK)Ke OOBSICHUTH BIUSHUE JIETUPYIOIINX 2JIEMEHTOB Ha
ITOJIOXKEHUH JIMHUHI IUarpaMMbl U30TEPMHUUECKOTO
IIPEBPAIICHUS ayCTEHUTA

[IBETHBIX METAJIOB M CILUIaBOB"
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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 peanuzanuu: KoMneoTepHoe 3a/1aHue
1. Tect 1 «ATOMHO-KPUCTAJUIMUECKOE CTPOCHNE KOHCTPYKLIMOHHBIX MaTEPHAIIOBY
(TectupoBanue)
2. Tect Ne2 «OCHOBHBIE XapaKTEPUCTUKU MEXaHUUYECKUX CBOWCTBY (TecTupoBaHue)

®dopma peanmszanuu: Y cTHas Gpopma
1. 3amuTa mabopaTopHbIX padoT "MUKPOCTPYKTYpa B CBOKNCTBA YIIIEPOIUCTHIX HE3aKaJICHHBIX
ctaneil" u "BnusiHre TepMuUecKoil 00pabOTKH Ha CBOMCTBA YIIIEPOIUCTHIX cTanei"
(JTaboparopuas padoTta)
2. 3amuTa J1abopaTOpHBIX padoT "MUKpPOCTPYKTYypa JIETUPOBAHHBIX CTaJiel U CIIJIaBOB" U
"MHKpPOCTPYKTYpa IIBETHBIX METAJLIOB U cruiaBoB" (JlabopaTtopHas pabota)
3. 3amuTa naboparopHbix paboT «3ydeHue mpouecca KpucTayid3alii METaJIOB U CONei» U
«ITocTtpoeHue auarpaMM COCTOSIHUS TIO KPUBBIM OXJIKIEHUS CIIaBOBY (JIaboparopHas
pabora)

bamibHO-pedTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

3auem c oyenxou (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM ¢ [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
crtynentoB HUY «MOBOW» u BhICTaBigeTCS MO COBOKYMHOCTH OIIEHOK, MOJYYEHHBIX CTYJE€HTOM B
CEMECTpPE 332 KOHTPOJIBHBIE MEPOIIPUSATHUS

B numiom BeICTaBISIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. I'ynses, A. I1. MeramnoBenenue : yueOnuk st By3oB / A. I1. I'ynses, A. A. I'ynseB . — 7-e uzn.,
niepepad. u jon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 .,

2. JJabopaTopHBbIi IPAaKTUKYM 0 MaTepuanoBeneHuto : g mnagmux kypcos / P. M. T'ony0uuk,
A. B. 3aitiieBa, B. M. Kauanog, u np., Mock. suepr. un-t (MOU TY) . — M. : U3n-Bo MOU, 1998 .
—6lc.

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

3. Martonus, B. M. MertamioBefieHr€e B TEIUIOPHEPTETHKE ;| YdeOHOE MOCOOHe /ISl BY30B 110
HanpasneHusM "TermnosHepreTrka" u "OHeproMamuHoctpoenue” / B. M. Mattonun . — M. :
Usnarensckuii nom MOU, 2008 . — 328 c¢. - ISBN 978-5-383-00222-3 .;

4. bonasipe . A., daswinos C. B., ITonosa JI. 1., TropekoB M. H.- "Matepuanosenenue",
NznarensctBo: "UHdppa-Uuxenepus", Bonoraa, 2020 - (424 c.)
https://e.lanbook.com/book/148345.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Buneoxondepenuuu (Maiiaa, Coepmxkas, BK u np).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 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. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za maunbix Scopus - http://www.scopus.com
6. HanmoHanbHas dJ1eKTpOoHHas Oudmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenra' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA H COUAIBHOM 3aUThHI PD -
https://rosmintrud.ru/opendata
11. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAApPTOB MUHNCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
12. ba3a oTKPBITBHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTusi P@ -

http://www.economy.gov.ru

13. ba3a oTKpbITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -

https://www.polpred.com

15. Uudopmanmnonno-cnpaBouynas cucrema «Kongexe/Texakcnepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

16. HauMoHa bHBII mOpTAaJI OHIAlH 00yyeHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
17. OpunnanbHbii caiiT Pe1epaabHOI0 AreHTCTBA M0 TEXHUYECKOMY PeryJIMpoBaHHIO

MeTpoJioruu - http://protect.gost.ru/
18. OTkpbITasi yauBepcuTerckas nupopmannonnas cucrema «POCCHS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMereHust

Homep aynuropun,
HaHMeHOBaHHe

OcHalenue

VY4eOHble ayIUTOPUH
JUISL IPOBEJICHUS
JIEKIIMOHHBIX 3aHATUH U
TEKYIIEro KOHTPOJIS

I'-200, YuebHnas ayauropus

rapTa co CKaMbeu, CTOJI IIPENogaBaTels,
CTyJ, TpuOyHa, MyJTbTUMETUUHBIN
MIPOEKTOP, IKPAH

VY4eOHble ayIUTOPHH
JUISL IPOBEIEHUS
71a00paTOPHBIX 3aHATHH

b-108, JIabopatopust
TePMHUUYECKOI 00pabOTKH

napTa, CTOJ MPenoiaBaTess, CTOM, CTYIL,
TymOa, ToCKa MeJloBasi, 000py/1I0BaHUE

MaTepHaoB yueOHOe, KOH/IUIIMOHEDP, HHBEHTaph
y4eOHBIN, CTeH]T THOPMAITMOHHBII
b-106a, napra, CTOJ MpenoiaBaress, CTyJ, mKad
Meramnorpaduyeckas JUI JOKYMEHTOB, CTOJI MMChbMEHHBIH,
nabopaTopust TymMOa, TOCKa MeIoBasi, KOHIUITMOHED,

CTeHJ MH()OPMAITMOHHBIN
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VYueOHbIC ayAuTOpUN
JUTSL IPOBEICHUS
MPOMEKYTOUHOMN

aTTecTaluu

b-108, JIabopaTtopus
TEPMHUYECKOI 00paboTKI

mapTa, CTOJI MPEToAaBaTels, CTOJ, CTYI,
Tym0Oa, T0CKa MenoBasi, 000py0BaHUe

MaTepuasoB yueOHOe, KOHAULIMOHED, THBEHTAPh
y4eOHBIH, CTeH]] MH)OPMAITHOHHBIN
b-106a, mapTa, CTOJ MperoaaBaTes, CTyJ, mKad
Meramnorpaduyeckas JUIsL TOKYyMEHTOB, CTOJI TIMCbMEHHBIH,
naboparopust TymOa, 10CKa MeJoBas, KOHAUIIMOHED,

CTeHJ MH(POPMAITMOHHBIN

IMTomemenus misa

HTB-302, YnTansHbIi 3a71

CTYyJ1, CTOJI HHCBMGHHBII;'I, KOMIIBOTCPHAaA

CaMOCTOSITENIbHOM oTJIena 00CTyKUBAHUS CeTh ¢ BbIX0JI0M B IHTEpHET,
paboThl y4eOHOM JTUTEpaTypoi KOMIIBIOTEP NEPCOHAIBHBIIN
ITomewmenus s b-1066, CTOJ 17151 pabOTHI C JOKYMEHTaMHU, CTYIL,
KOHCYJIbTUPOBaHUS Mertanorpaduueckas mkad A7 JOKYMEHTOB, mIKad 1uis
naboparopus OJICXKJIBI, CTOJI MMChMEHHBIN, TyMOa,

KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NTEPCOHAIBHBIN,
KOHAMIIMOHED

ITomewmenus st
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTO MHBEHTaPS

A-06a/2, Cxman xadempbl
™

B€IIaJIKa AJIA O4CKAbI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOHCTpYKHI/IOHHOG MAaTCpUAIIOBCIACHUC

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

KM-5

Tect 1 «ATOMHO-KPUCTAJUIMUECKOE CTPOCHHUE KOHCTPYKIIMOHHBIX MaTepuanosy (TectupoBanue)
Tect Ne2 «OcHOBHBIE XapaKTEPUCTUKA MEXaHUUYECKUX CBONCTBY (TecTupoBaHue)

3amuTa 1abopatopHbIXx padboT «M3ydeHue mnpoiecca KpUCTAUIM3AIMH METAJIIOB U COJIEH» U
«[TocTpoenue quarpaMm COCTOSIHUS IO KPUBBIM OXJIaXKICHUs criiaBoBy (JlabopaTtopHas pabota)
3amura 1a00paTOPHBIX padoT "MUKPOCTPYKTYpa M CBOMCTBA YIIIEPOAUCTHIX HE3aKAICHHBIX
ctasieil" u "BnusiHre TepMuueckoil 00pabOTKH Ha CBOMCTBA YITIEPOAUCTHIX cTaiei”
(JTaboparopnas pabota)

3ammTa 1adopaTopHBIX paboT "MUKpPOCTPYKTypa JIETHPOBAHHBIX CTaJICH U CIIaBOB" U
"MuKpocTpyKTypa LIBETHBIX MeTaiioB U ciiaBoB" (JIaboparopnas pabota)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

WNupnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena Henens 4 8 11 15 16
KM:
1 ATOMHO-KPUCTAJUIMUECKOE CTPOCHHUE METAIIJIOB
11 ATOMHO-KPUCTAJUINYECKOE CTPOCHHE METAIUIOB +
2 OCHOBHBIE XapaKTEPUCTUKH MEXaHUYECKUX CBOMCTB
2.1 OCHOBHBIE XapaKTEPUCTUKH MEXaHUYECKUX CBOMCTB +
3 Kpucrannuzanus metamios u ciuaBoB. CTpoeHue
CIu1aBoB. JlMarpaMMbl COCTOSIHUS
31 Kpucrannuzanus metamios u cruaBoB. CTpoeHue +
' CIU1aBoB. JlMarpaMMbl COCTOSIHUS
Jnarpamma «oKene3o-1eMeHTUT». Y TJIEpOIUCThIE
4 ctanu. PU3nUecKrue OCHOBBI TEPMUUYECKON 00paboTKH
cru1aBoB. OCHOBBI BUBI TEPMUYECKOM 00pabOTKH
Jlnarpamma «Kese30-IeMEHTUTY. YTIIepOAUCThIE
4.1 ctanu. ®u3nvecKkre OCHOBBI TEpMUYECKO 00paboTKH +
criaBoB. OCHOBBI BUJIbI TEPMHUUECKOM 00pabOTKH
5 JlerupoBanHnsble ctaiu. L{BeTHbIE MeTaIbl U CIUIABBI
Ha UX OCHOBE
51 JlerupoBanHnsble ctaiu. L{BeTHbIE MeTaIbl U CIUIABBI +

Ha UX OCHOBC

Bec KM, %: | 10 15 25 25 | 25
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