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BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»
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HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: I'mapo3Heprerrnka 1 Bo300HOBJIsieMble HCTOYHUKH HEPTUH
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:

b1.0.20

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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Ceenennn o enagensue L3N M3K

Bnageney,

Bosikos I1.B.

[IpenoaBaTenn * Mall [T — Rae5021e8-VolkovPV-971cc /T4 I1.B. Boakos

COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K TA.

o pagoBaTeHLHOH il Brageney LLecTtonanosa T.A.

HpOFpaMMBI * Mol ¢ Waentudukatop R :a486bb1-5hest0paI0vaTA-2b920§ H_[eCTOHaJIOBa
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKarOIICH HAEL Braneney ecTonanosa T.A. T.A.
kadenpoi - Mou ¢ Wasnmugnrarop__R§adB6bb1-5hestopalovalA-2b9205 IIlecTomanosa




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

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHANbHOM 00pa3oBaTeNbHON MporpaMme
I'uaposnepreTrka u BO300HOBIIsIEMbIE UCTOYHHUKH dHEepruu (nanee — OITOII), nanpaBiaeHus MOATOTOBKU
13.03.02 DnekTposHEpreTuKa W JJICKTPOTEXHUKA, YPOBEHb OOpa30BaHUA: BbICIIee OOpa3OBaHHE -
OaxanaBpuar.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh THUIIBI XUMHUYECKHUX CBI3CH

- 3HaTh TUIIBl XUMUYECKUX peaKI1ii

- 3HaTh MOHATHS aTOMa, A]Ipa, MEKTPOHA, HOHA

- 3HaTh MOHATHE BAJIEHTHOCTH

- 3HaTh MOHATHS METaJla U HEMETasuIa

- 3HaTh MOHATUSA SHTPOIIUU U TEMIIEPATYPHI

- 3HaThb OCHOBHBIC XUMHUYCCKUC DJICMCHTHI U KJIaCChl XUMHNYCCKHUX COG,Z[I/IHGHI/Iﬁ
- YMETh 3aIMCaTh MPABUIBHO XUMUYECKYIO PEAKLIUIO 3aMEIEeHUs

- YMETb I0JIb30BaThCs nepuoandeckoit cucremoi [1.1. Menneneesa

Pe3ynbTarsl 00y4eHus, MojydeHHbIE TP OCBOEHUH JUCLUIUIMHBL, HEOOXOIUMBI IIPU BBITOJIHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



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 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 AToMHO- 14 2 4 - - - - - - - 10 - Camocmoamenbroe uzyueHnue
KPHUCTALTHUECKOE meopemuuecko2o mamepuaia: I1oaroroBka K
CTPOEHHUE METALIOB TecTy Nel «ATOMHO-KpUCTAJUINYECKOE
11 ATOMHO- 14 4 - - - - - - - 10 - CTPOEHHE KOHCTPYKIIMOHHBIX MaTEpPUAIIOB)
KPHUCTALTHUECKOE H3yuenue mamepuanos iumepamypHsLx
CTPOCHHE METAIITIOB UCHMOYHUKOB:
[1], ¢.52-60, 67-78
[3], c. 15-20
[5], c. 25-32
2 OCHOBHEIE 10 4 - - - - - - - 6 - Camocmoamenbvhoe uzyuenue
XapaKTePUCTHKH meopemuueckozo mamepuana: IToaroroska K
MEXaHUYSCKUX CBOMCTB tecty Ne2 «OCHOBHBIE XapaKTEPUCTUKU
2.1 OCHOBHEIE 10 4 - - - - - - - 6 - MEXaHUYECKHX CBOMCTBY
XapaKTePUCTUKU H3yuenue mamepuanos aumepamypHslx
MEXaHUYECKHUX CBOUCTB UCHOYHUKO8:
[2], c.292-306
[3], ¢c.93-104
[5], c. 65-84
3 Kpucrannuzanus 25 4 8 - - - - - - 13 - Camocmosamenvnoe usyuenue
METAJLJIOB U CILIABOB. meopemuueckozo mamepuana: IToaroroska K
CTpoeHHe CIIaBOB. 3amuTe J1abopaTtopHoit paboTsl «IlocTpoeHne
JlnarpaMMBbl COCTOSTHUS JUarpaMMel cocTostHUs Pb-Sn 1o kpuBbIM
3.1 Kpucrannuzauus 25 4 8 - - - - - - 13 - OXJIAKICHUS

METAJUIOB ¥ CIUIABOB.
CrtpoeHue CI1aBoB.
JlnarpaMMBbl COCTOSTHUS

Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: I1oaroToBka K
3amuTe 1abopaTopHOU paboThl «M3ydeHune
nporecca KpucTajuin3aluu, BIUSHUS
MOJII/I(i)I/IKaTOpOB 1 CKOPOCTH OXJIAXKJICHHUA HA
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BCJIMYMHY 3€pHA»
H3vuenue Mamepuaios iumepamypHbsblx
UCMOYHUKOE.
[1], c. 110-112, 152-133, 124-133, c.138-158
[3], ¢.36-37, 44-53, ¢.173-181, 184-189
[4], ¢.13-20, 27-32

4 Jduarpamma «kene3o- 32 10 18 CamocmosamensHnoe usyuenue
LEMEHTHT. meopemuueckozo mamepuana: I1on1roToBka K
VYraeponucTeie cTany. 3amuTe 1abopaTopHOi paboTHI
®u3nvecKkrue 0CHOBbI "MUKpPOCTPYKTypa U CBOUCTBA YTICPOIUCTHIX
TEepPMHUUYECKOU He3aKaJIEHHBIX cTanei"
00paboTKH CILIaBOB. Camocmosamenvhoe usyuenue
OCHOBBI BUJIBI meopemuueckozo mamepuana: I1oaroToBka K
TEPMUUECKOU 3aIuTe J1abopaTopHOi paboThl «BiusHue
00paboTku TEepMHUUYECKOi1 00pab0TKM Ha CBOICTBA
4.1 Juarpamma «okenes3o- 32 10 18 YIJIEPOIUCTBIX CTAICH)
LEMEHTHUT. H3yuenue mamepuanos numepamypHsix
VYIIIepoanCThIe CTAH. UCHOYHUKOG:
du3nvecKrue OCHOBBI [1], c.186-224
TePMHUICCKOI [3], c.217-233, 346-357, 291-320
00pabOTKH CIIIABOB. [4], c.3-13, 54-60
OCHOBEI BUIBI [6], c. 156-176,178-180, 183-189, 191-217
TEepPMHUUYECKOU
06paboTku
5 JlerupoBaHHbIC CTAJH. 26.7 10 12.7 CamocmosmenbHoe usyuenue
L{BeTHBIE METAIIIBI U meopemuyecko20 mamepuana: I1onroToBka K
CIUIaBBI HA UX OCHOBE 3ammTam J1abopaTopHOil paboThI
51 JlerupoBaHHBIE CTAIH. 26.7 10 12.7 "MHUKpOCTPYKTYpa JISTMPOBAHHBIX CTAJIEH 1

IlBeTHBIE METATIIIBI U
CIUIaBbI HA UX OCHOBE

CIIaBoB "
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: I1on1roroBka K
3aIuTaM J1abopaTopHOil paboThI
"MHUKpPOCTPYKTypa LIBETHBIX METAILIIOB U
CIUIaBOB "
H3yuenue mamepuanoe 1umepamypHobix
UCOYHUKOG:
[1], c.367-380, 384-387,476-479, 486-503, 535-
539
[3], c.328-334, 359-364




[4], ¢.32-40, 44-54
[5], ¢.177-190
[6], c.384-396, 406-417

3a4er ¢ OLEHKOI 0.3 - - 0.3 -
Bcero 3a cemecTp 108.0 32 16 0.3 59.7
Hroro 3a cemecTp 108.0 32 16 0.3 59.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM

npoektam/padoram; MKKII — nnanButyansHble KOHCYIBTAIIMH 110 KYpCOBBIM IpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMY 110 pa3aenaam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




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

1.1. ATOMHO-KpPUCTaUIMYECKOE CTPOCHUE METAIIOB

Tunel KpUCTAIMYECKMX PELIETOK M HMX OCHOBHBIE XapaKTEPUCTUKU. AHHU3OTPOINMSL.
[Tomumopdusm. JledexTsl kKpucTamindyeckoil pemerku. TUIbl TOYeUHBIX 1e(EKTOB M UX BIMSHUE
Ha CBOiicTBa cIu1aBoB. JIuHelHble nedexTsl — auciaokauuu. Tumbl auciokanuii. [loBepxHOCTHBIC
(rpaHunbl 3epeH) U OoO0beMHble AedexTbl. BinsHue nuciokanuii Ha NPOYHOCTH METAUIOB.
JuCcIoKanMoOHHBIM MEXaHU3M YIIPOUHEHHS. .

2. OcnosHble XApAKMepUCIUKU MEeXaHUYecKux ceolucmes

2.1. OcHOBHBIE XapaKTEPUCTUKN MEXAHUYECKUX CBOMCTB

HcnbiTanus Ha pacTsokeHue. JluarpaMmbl pacTsDKEHUS [UIs IUIACTHYHBIX U XPYIKUX METAJUIOB.
Onpenenenne XapakTepUCTUK MPOYHOCTHU U MJIaCTUYHOCTU. VcnipiTaHusl Ha TBEpAOCTb. VcnbiTanus
Ha yzaapHbIil u3ru6. Ilopor xsagHonoMKOCTH. .

3. Kpucmannuzayus memanios u cniagoe. CmpoeHue cnnasos. [Juazpammbl COCMOIHUSA

3.1. Kpucrammzanus MetaiioB U ciuiaBoB. CTpoeHHe CIu1aBoB. JuarpaMMbl COCTOSIHUS

Kpucrammmzanuss MeTauloB U CIUIABOB.  DJHEPreTUYECKHE IPEANOCBUIKM  IIpolecca
kpuctaymsauuu. CreneHp nepeoxiyaxacHus. BimsHue cpenHero pasMepa 3epHa Ha IIPOYHOCTH
metaia.  CrmocoObl  MOJMy4eHHs  MEIKO3EPHHCTOHM  CTPYKTYphl TIPH  KPHCTAJUIM3AIHH.
MoauduurupoBanue MeTauaa. BUAbl MOAU(PHUKATOPOB, HMX MNpUHIMIBLI JeictBusa. CrtpoeHue
MeTaJimueckoro ciauTka. CTpoeHue cruiaBoB. TBepjable pacTBOPbl BHEAPEHUS U 3aMEILEHUS.
[Tpomexxyrounsle ¢asbl. [lonsrue nuarpammel coctosiHus. IlpaBuno ¢as. IlpaBuma orpeskos.
Huarpammsl cocrosiHusa [-IV tunos. Kpuble OxsakaeHus I pasiMYHBIX CIUIABOB JUArpaMM.
CBs13p MEX1y IMarpaMMaMHi COCTOSIHUS M CBOMCTBaMU CIUIaBOB — AuarpaMMbl KypHakosa. MeTozsl
WCCJIEIOBAHNS KOHCTPYKIIMOHHBIX MAaTEpHalOB: ITIOCTPOCHHE JAMarpaMM COCTOSIHHS METOJ0M
TEPMUYECKOT0 aHAIU3A..

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

4.1. luarpaMma <«oKene30-LUeMEHTUT». YTJIepoaucThie cTanu. @U3nyecKue OCHOBBI
TepMU4ecKoil 06paboTku crraBoB. OCHOBBI BUJIbI TEPMUYECKOH 00pabOTKH

[Momumopdusm  keneza. OCHOBHBIE CTPYKTYPHBIE COCTABIISIONINE JKEJIE30YTIIEPOAUCTHIX
cruaBoB. Jluarpamma <«okesne3o-1eMeHTUT». OOIMN NPUHIMIT TOCTPOECHUS AUarpaMMbl «OKeJe30-
neMeHTuT». Kputmueckue Touku. CTPYKTYpHBIE TpPEBpalIeHHs B JIOIBTEKTOMIHBIX CTaJIsX.
CTpyKTypHBIE TpeBpalleHHss B 3a3BTEKTOMAHBIX cTansiX. CocTaB, CTpO€HHE M MapKUpPOBKa
yIAepoAUCThIX cTanel. TexHonornueckue (Maprasel, KpeMHU, allOMUHUN) U BpeJHbIe TPUMECH
(cepa, ¢ocdop). IloHsTHE KpPaCHOIOMKOCTH M XJIaTHOJIOMKOCTH. BnusHMe mnpumecedt Ha
MEXaHUYECKHE CBOMCTBA YIJIEPOAUCTHIX CTaylel. BnusiHue yriepoja Ha CTPYKTYpy M CBOWCTBA
yriaepoaucTeix craned. Knaccudpukanus M npuMEHEHue yriepoAucThix craneil. IlpeBpamienue
nepJnTa B ayCTCHUT MTPH MEJICHHOM Harpese. [IpeBpaiiieHre aycTeHUTa B IEPIUT MPH MEUIEHHOM
OXJIXK/IEHUH. 3aBUCUMOCTb Kod(duimenta nup@y3uu U CKOPOCTH MpEeBpaIleHUs] ayCTeHHUTa OT
CTETIEHH TepeoxyaxaeHus. l3orepMudeckoe TpeBpamieHne aycreHuTa. [IpeBpamieHue Tmpu
OBICTPOM OXJIAXJEHUM aycTeHHTa B MapTeHcuT (Oe3auddy3noHHOe mpeBpalieHue) U €ero
ocobenHoctu. [IpeBparneHne mnpW MeMIEHHOM HarpeBe MapTeHcuTa. OTKHT TIepBOrO poja
(muddy3nonHslit). OTXKHUrT BTOPOro poaa. 3akaika. BwiOop Temmeparypbsl HarpeBa CTald IOA
3akanky. Buapl 3akanku. OTmyck. Buner otmrycka. [TpeBpaiieHus B CTpyKType CTaId IPH OTITYCKE..
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5. Jlecuposaunvie cmanu. Lleemuvie Memaiibl U CHIABbL HA UX OCHOBE

5.1. JlerupoBanHsble cTanu. L[BeTHbIE METAIIIIBI U CIJIABBI HA UX OCHOBE

JlerupoBannble ctanu. PacnpeneneHue JErHpyIOIIUX 3JIEMEHTOB B CTANSAX, UX BIMSHUE Ha
nonmuMopdusm kene3a U CBoiicTBa. BiusHMe JETHpPYIOUIMX 3JIEMEHTOB Ha AHarpamMmy
M30TEPMHUYECKOTO pacranga aycreHurta. Kimaccudukanus u o0JacTé NMPUMEHEHUS JISTHPOBAHHBIX
craneid. CTpyKTypHBIE KJIACChl JIETMPOBAaHHBIX cTaiel. B3aumoneiicTBrE JIETHPYIOLIUX 3JIEMEHTOB C
yraepoaoM. BiusHue JETUpyonmx 3JEMEHTOB Ha MONMMMOPGU3M JKeje3a, MPOYHOCTh (eppuTa.
[lonsiTe mNPOKAIMBAEMOCTH, BIMSHUE JIETUPYIOUIMX SJEMEHTOB Ha  IPOKAJIUBAEMOCTb.
JlerupoBaHHBIE CTanu C OCOOBIMH CBOHCTBAMHU (KOPPO3MOHHOCTOMKHUE, KAPOMPOYHBIE U
TEIJIOYCTONYHMBBIC), OCOOEHHOCTH UX TepMHUUYecKor 00paboTku. CrutaBel Ha OCHOBE Menu (OpOH3bI
u uarynu). CocraB, CBOHMCTBa U MapkupoBka cruiaBoB. CuiaBel Ha OCHOBE QJIIOMHUHUS
(medopMupyemble HeympodHsemble, nehopMUpyeMble YIpOYHseMble, JUTeHHbIe). MapKupoBka
crutaBoB. Tepmmueckas 00paboTka JaedOpMUPYEMBIX VIPOYHSEMBIX CIIaBoB. KuHeTnka wu
MeXaHHU3MBbI cTapeHus. babouTel: MapkupoBKa, MPUMEHEHUE, CTPOCHUE.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. OcHOBHBIE BUIBI TEPMUUYECKON 00paOOTKH YIIEPOAUCTHIX CTANICH;
2. MuKpOCTpYKTYypa LIBETHBIX METAJIJIOB U CILIABOB HAa UX OCHOBE;
3. IlocTpoeHue aAuarpaMm COCTOSIHUS MO KPUBBIM OXJIAXKICHHS CILIABOB;
4. N3yuenue npoliiecca KpUCTAIUIM3ALUU METAJUIOB U COJIEH;
5. MUKpOCTpYKTYpa U CBOMCTBA JIETUPOBAHHBIX CTaJICH;
6. MUKpOCTpYKTYpa yriaepoAUCThIX HE3aKaJIEHHBIX CTaJIeil.

3.5 KoncyabTauuu

Texywuit koumpoas (TK)

1. Koucynpranuu no paszzaeny "ATOMHO-KPUCTAIIIMYECKOE CTPOEHUE METAJIOB"MIPOBOJSTCS
B TEYEHHE BCErO CEMECTPA

2. Koncymprammmn mo pazzmeny "OCHOBHBIE XapaKTEPHCTUKA MEXaHWYECKHX CBOUCTB"
MIPOBOJIATCS B TE€UEHUE BCETO CEMECTpa

3. Koncynpramun no pasgeny "Kpucrammuzanus MeTauioB U cruiaBoB. CTpPOGHHE CIUIABOB.
JlnarpaMmbl COCTOSIHUS" TPOBOJISATCS B TEUEHUE BCETO CEMECTpa

4. Koncynbrauuu mno paszzneny "JluarpamMma «Kene3o-IEMEHTUT». YTJIEPOAUCThIE CTalH.
@dusnuecKkue OCHOBBI TepMHUECKOW 00paboTku craBoB. OCHOBBI BBl TEPMHUYECKOM
00paboTKu" MPOBOAATCS B TEUCHHUE BCETO CEMECTpa

5. Koncynpramuu no pasaeny "JlerupoBaHHble cTaiu. LIBeTHble MeTalibl M CIUIaBBl Ha MX
OCHOBe" ITPOBOJATCS B TEUEHHUE BCETO CEMECTPA

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe TPeTyCMOTPEHBI



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. 3ammTa nabopaTtopHbIx padoT "MUKPOCTPYKTYpa U CBOMCTBA YTIEPOIUCTHIX HE3aKAJIEHHBIX
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-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

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. Meramnosenenue. B 2 1. T.1. OcHOBBI MeTaIJIOBEICHNS : y4eOHUK JJIS By30B IO HAIpPaBJICHUIO
"Meramryprus" / U. . HoBukos, u ap. ; O6mr. pen. B. C. 3omoropesckuii . — M. : U3n-Bo
MUCHC, 2009 . —496 c. - ISBN 978-5-87623-191-8 .;

3. bonneipes /. A., HaseinoB C. B., [Tonosa JI. 1., TroppkoB M. H.- "Marepuanosenenue",
N3znarensctBo: "UHdppa-Uuxenepus", Bonoraa, 2020 - (424 c.)
https://e.lanbook.com/book/148345;

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

http://elib.mpei.ru/elib/view.php?id=3356;
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5. Marronus, B. M. MeramioBeficHHE B TEIUIOPHEPTETHKE : Y4eOHOE TOCOOHUE /ISt BY30B 110
HarnpasieHusM "Termnosnepreruka” u "Iuepromamuuoctpoernue” / B. M. Mationun . — M. :

Uz narensckuii nom MOU, 2008 . — 328 c. - ISBN 978-5-383-00222-3 .;

6. Jlaxtun, 0. M. MarepuanoBenenue : yaeOHuk 11 BTy30B / FO. M. Jlaxtun, B. I1. JleonTseBa . —
4-e u3., mepepad . — M. : Anbsiac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 ..

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

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

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

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

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

4. HaunoHabHAasi JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/

5. 9BC "KoncyasTant crygenTa' - hitp://www.studentlibrary.ru/

6. DnexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

7. IlopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThI PD -
https://rosmintrud.ru/opendata

9. Ba3a OTKpPBITHIX JaHHBIX NMPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHYECKOr0 pa3Butus P -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

13. UudopmanunonHo-cnipaBouHas cucrema «Kogexc/Texakcenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HaumoHaIbHBII NOPTAJ OHJIAIH 00y4ueHns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiit @egepaabHOr0 areHTCTBA 10 TEXHUYECKOMY PeryJIMpoOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

16. OTkpbITas yHuBepcuTerckas nnpopmannonnas cucrema «POCCHUSD -
https://uisrussia.msu.ru

17. O¢puunanbHblii caiit MUHHCTepCTBA HAYKH U Bbiciiero oopazoBanusi Poccuiickoi
®enepanum - https://minobrnauki.gov.ru

18. Opunnanbubiii caiit @enepanabHOil cJyKO0bI 10 HAA30PY B cepe 00pa30BaHUsl M HAYKH -
https://obrnadzor

19. ®enepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopun, OcHamenne
HANMEHOBaHHe
VYuebnsie aynutopun | JK-120, MammHHbIH 3a1 cepBep, KOHIULMOHEP
JUTA TPOBEJICHUS HBI]
JIEKIMOHHBIX 3aHATHH
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U TEKYLIEro KOHTPOJIS

VY4eOHble ayIUTOPUH
JUISL TIPOBE/ICHUS
1a0opaTOPHBIX
3aHATUI

b-106a,
Meramnorpaduaeckast
naboparopus

napTa, CTOJ MPEenoiaBaTes, CTy, mKad s
JIOKYMEHTOB, CTOJI TUCbMEHHBIN, TyMOa, JOCKa
MeJIOBasi, KOHIUIIMOHED, CTEH/T
nH)OpMaITMOHHBIHA

VY4eOHble aynuTopun
U1 IPOBE/ICHUS
IIPOMEKYTOUHOU

aTTeCTalluu

b-106a,
Meramnorpaduaeckast
naboparopus

napra, CTOJI MPEnoiaBaTes, CTyJ, mKad s
JIOKYMEHTOB, CTOJI TUCbMEHHBIN, TyMOa, JOCKa
MeJIOoBasi, KOHIUIIMOHED, CTEH/T
nH()OpMaAITMOHHBIHA

Ilomemmenust misa
CaMOCTOSITEIbHON
paboThI

I'-206, AcniupanTtckas
kadenps "' BUD"

Kpecio pabdouee, cTyI, mKad A JOKYMEHTOB,
CTOJI TMCbMEHHBIN, TyMOa, KOMIIBIOTEPHAs CETh
C BBIXOJOM B I/IHTepHeT, KOMIIBIOTCP
IEPCOHAJIbHBIM, IPUHTEP, KOHIAUIMOHED

Ilomemmenust misa
XpaHEeHUst
00opy0oBaHUA U
yueOHOT0 UHBEHTaPs

I'-225, Knanosas
kadenpst "T'BUD"

CTCJUIAXK IJId XpaHCHUA HHBCHTAPs, CTYJI, CTOJI
MCbMEHHBIN, KOMITBIOTEPHAS CETh C BBIXOJIOM
B HTEepHeT, Ha0Op MHCTPYMEHTOB IS
NpOPUIAKTUIECKOTO 00CTYKHBAHUS
000py10BaHust, HA0OPHI JEMOHCTPALIUOHHOTO
000pyI0BaHUs1, APXUBHBIC JJOKYMEHTBI,
AUTIJIIOMHBIC U KYPCOBBIC pa6OTI)I CTYACHTOB,
KaHIEJIIPCKUI TPUHAIC)KHOCTH, 3allaCHbIC
KOMIUICKTYIOIIHEC IJIA 060py1[0BaH1/151, CMCHHBIC

3anyactd 111 OBM
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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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