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

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHoBaHune 06pa3oBaTebHOI NPOrpaMMbl: JJIeKTPOIHEPreTHKA H 3J1eKTPOTEXHUKA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

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 - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

2 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

2 cemecTp - 75,7 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;

MockBa 2025




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 Ty bk B.H. .
00pa3oBaTeIbHON IPOrPaMMBI Vaermidwratop R292b173d-TulskyVN-7e812984 B.H. Tynsckuii

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

o a i,

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. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leab ocBOeHMs TUCHHMILIMHBI. U3YYCHHE CTPOCHMS KOHCTPYKLIMOHHBIX MaTepUaJIOB, a TAKXKE €ro
BIMSHHS Ha MEXaHUYECKUE, TEXHOJOTMYECKHE M DKCIUTyaTallHOHHBIE CBOWCTBA JUIS JAJIbHEHIIEro
IPUMEHEHUS ITUX 3HAHUH B IPO(ECCHOHAIBHON AEATEIbHOCTH.

3agauu AMCHMIIMHBI

- 0O3HAKOMJICHHE C OCOOCHHOCTAMU CTPOCHUA METAJIJIOB U CILJIaBOB;

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

- an06peTeHHe HAaBBIKOB I10 ITPOBEACHUIO aHaIn3a (1)a3OBBIX HpeBpaH_[eHI/Iﬁ, IPOUCXOAAIINX B
KOHCTPYKIIMOHHBIX MaTCpuajliax, U UX BIIMAHHUA HA MCXAaHUYICCKHUEC, TCXHOJIOTUYCCKUC U

OKCILTyaTallHOHHBIC CBOMCTBA.

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

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHeE
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

3HATb:
- KJIacCH(HKALUIO, COCTaB, CTPOCHHUE,
CBOfICTBa, MMPUMCHCHUC JICTUPOBAHHBIX
CTajel, a TAK)KE LBETHBIX METAJUIOB U
CIJIAaBOB HA UX OCHOBE;

- (ha3bl ¥ CTPYKTYpPHI, 0Opas3yromuecs npu
B3aHMOHeﬁCTBHH KOMITOHCHTOB B TBEPAOM
COCTOSTHHH, a TaKKe BHJBI TUArpaMm
COCTOsSAHUS, UX OCHOBHBIC JIMHUU U UX
CBSI3b CO CBOWCTBAMHU KOHCTPYKIIMOHHBIX
MaTepualios;

- OCHOBHBIE XapaKTePUCTUKU
MEXaHUYECKUX CBOMCTB M CIIOCOOBI HX
OTIpe/IEICHNUS;

- CTPYKTYpHO-(a30BbIe MTPEeBpAIECHUS B
CTaJIsIX B PABHOBECHBIX U HEPABHOBECHBIX
YCIIOBHSX, & TAK)KE OCHOBHBIE BH/IBI
TEpPMUYECKON 00pabOTKH, UX Ha3HAUEHUE
¥ BIIMSTHUE HA MEXaHWYECKHEe CBOWCTBA U
CTPOEHHE KOHCTPYKIIHOHHBIX MaTepUaoB
Y Ha BO3MOXKHOCTH BBIOOpa MaTeprasoB B
COOTBETCTBUH C TPeOYyeMbIMU
XapaKTCPHUCTUKAMMU

- KJlaccu(UKaIMIO, COCTaB, CTPOEHUE,
CBOMCTBA, IPUMEHEHHNE YTIEPOINUCTHIX
CTaJieil, ABJICHUS XJIaJIHOIOMKOCTH U
KpPacCHOJIOMKOCTHU U CIOcOo0bI 0OpBOBI €
HUMU;

- OCHOBHBIC THUIIBI KPUCTATINIMYCCKUX
peLIeTOK, 1e(heKThl KPUCTATUINYECKOTO
CTPOCHUA, TPYIIIIbI CBOWCTB M UX BIINSHHE
Ha CBOIMCTBA KOHCTPYKIIMOHHBIX
MaTepuaoB.

YMETB:
- OOBSICHUTH CXEMY U SHEPreTUYECKHe
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

NPENOCHUIKY KPUCTAJUIN3ALINY, BIUSHHIC
OCHOBHBIX [TAPaMETPOB U MOIUPUKATOPOB
Ha pa3Mep 3epHa;

- QHAJIM3UPOBATH TUATPAMMBbI COCTOSTHHS
CILIaBOB;

- 000CHOBaHHO BBIOMPATH PEKUMBI
TepMOOOPaOOTKH C HCIIOIb30BAHHEM
JarpaMMBbl OKEJIe30-IIEMEHTHT» U
JarpaMMbl ©30TEPMHYECKOTO pacraia
NEPEOXJIAXKICHHOTO ayCTCHNTA.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHANBHOW 00pa3oBaTeNbHOM IMpPOrpaMMe
DOnekTposHepreTka U snekTporexHuka (mamee — OIIOII), nanpaBnenuss mnoxaroroBku 13.03.02
DIIEKTPOIHEPTeTHKA U SIIEKTPOTEXHHUKA, YPOBEHb 00pa30BaHMS: BBICIIEE 00Opa3oBaHue - OakagaBpHuar.

Tpe6OBaHI/IH K BXOJAHBIM 3HAHUAM U YMCHUAM:
- 3HaTh THIIBI XUMHYCCKHUX CBSI3CH

- 3HaThb THUIIBI XUMHWYCCKHUX peaKuHﬁ

- 3HATb IOHATHA aTOMa, AApa, SJICKTPOHA, HOHA

- 3HaTh IIOHATHUC BAJICHTHOCTHU

- 3HaTh MOHATHS METaJla U HEMETasula

- 3HaTh MOHATUS SHTPOIIUU U TEMIIEPATYPHI
- 3HaTh OCHOBHBIC XUMHUYCCKHUEC DJICMCHTHI U KJIaCChl XUMHNUYCCKHUX COCI[I/IHGHI/Iﬁ
- YMETb 3alKcaTh NPaBUIBHO XUMHUYECKYIO PEAKIIUIO 3aMEILEHUS

- YMETh I0JIb30BaThCs nepuoandeckoit cucremoit /1.1. Menneneesa

Pe3ynbpTaThl 00y4eHus, MoyrydeHHbIE TP OCBOEHUH JTUCHUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIIYCKHOM KBaJTU(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 [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ATOMHO- 15 2 2 4 - - - - - - 9 - CamocmoamensHoe usyuenue
KPHCTaJUTUUECKOe meopemuueckozo mamepuana: I1oaroToBka K
CTpOEHHE METaJJIOB 3amuTe J1abopaTopHOi paboThl «M3yueHne
11 ATOMHO- 15 2 4 - - - - - - 9 - MpolLecca KPUCTAUIU3AIMA METAJIIOB U COJICH»
KPHCTAJUTUUECKOe Camocmoamenvroe usyuenue
CTPOEHHE METaJJIOB meopemuueckozo mamepuana: I1oaroToBKa K
tecTy Nel «ATOMHO-KpHCTaNINYECKOE
CTpOEHHE KOHCTPYKIIOHHBIX MaTE€PHalIOB)»
H3yuenue mamepuanog 1umepamypusix
UCIOYHUKOB:
[1], ¢.52-60, 67-78, 110-112, 152-133
[4], c. 25-32
[5], c. 25-32
[6], c. 15-20, 36-37, 44-53
[7], c.13-20
2 OcHOBHBIE 15 2 2 - - - - - - 11 - Camocmoamenvroe usyuenue
XapaKTepUCTUKH meopemuyecko20 mamepuana: I1onroToBka K
MEXaHUYECKUX tecTy Ne3 «CTpoenue ciiaBoB. JluarpaMMel
cBoiictB. CTpoeHue COCTOSIHUS»
CIIaBoB. JluarpaMmsl Camocmoamenvhoe usyuenue
COCTOSIHHSI. meopemuueckozo mamepuana: I1oaroToBka K
2.1 OcHOBHBIE 15 2 2 - - - - - - 11 - 3ammuTe J1aboparopHoii padoTs! «IlocTpoenue
XapaKTEePUCTHKU JMarpaMM COCTOSIHUS ITO KPUBBIM OXJIaXICHHS
MEXaHNYECKUX CIJIABOBY

cBoiicTB. CTpoeHue
CIUIaBOB. JluarpaMmsbl
COCTOSTHHSI.

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: I1onroroska x
TecTy Ne2 «OCHOBHBIE XapaKTePUCTHKH
MEXaHUUYECKHUX CBONWCTBY»
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H3vuenue Mamepuaios aiumepamypHblx
UCMOYHUKOE.
[1], c.124-133, c.138-158
[3], ¢.292-306, 327-340
[4], c. 65-84
[5], c. 65-84
[6], ¢.93-104, 173-181, 184-189

3 JuarpaMma coCTOSHHSA 14 3 9 CamocmosamensHnoe usyuenue
«OKETIE30-IIEMEHTHT. meopemuyueckozo mamepuana: I1onroroBka K
YrepoIucThie CTalM. tectaM Ne3 «Ctpoenne criaBoB. J{narpaMMel
3.1 | [dmarpamma COCTOSHHS 14 3 9 cocTostHUS» U Ned «YTIepoAaucThIe CTalm»
<OKEJIe30-1IEMEHTHT. H3yuenue mamepuanog iumepamypHsix
YriaepoaucTeie cTany. UCIOYHUKOB:
[1], c.186-224
[6], c.217-233, 346-357
[7],¢.27-32, 3-13
4 duznueckre 0OCHOBBI 18 3 11 Camocmoamenvnoe usyuenue
TEPMHUUYECKOH meopemuyeckozo mamepuana: I1onroroBka K
00paboTKH CIIIaBOB. tecty NeS«CTpykTypHO-(ha30BbIE IPEBPAICHUS
OCHOBBI BUZIBI B KOHCTPYKIMOHHBIX MaTepHaIaX ! OCHOBHBIE
TEPMHUUYECKOH BU/IBI TEPMHUIECKOH 00pabOTKI»
00paboTku Camocmoamenvhoe usyuenue
4.1 duznyeckre OCHOBBI 18 3 11 meopemuueckozo mamepuana: I1oAroTOBKa K
TePMUYECKON 3amuTe 1abopaTopHOH paboThl «OCHOBHBIC
00paboTKH CILIaBOB. BHBI TEPMHUUYECKON 00pabOTKH yTIepOIUCThIX
OCHOBBI BUIBI cTajnemn»
TEPMHUUYECKOI H3yuenue mamepuanog 1umepamypHbix
06paboTku UCMOYHUKOB:
[2], c. 156-176,178-180, 183-189, 191-217
[6], ¢.291-320
[7], c.54-60
5 JlerupoBaHHBIE CTaIU 15 4 9 Camocmoamensroe usyuenue
5.1 JlerupoBaHHbIE CTaIU 15 4 9 meopemuueckoz2o manmepuana: Iloaroroska x

TecTy Ne6 «JlerupoBaHHbIE CTalu, a TAKXKE

L[BETHBIE METAJUIBI U CIIABBI»

H3yuenue mamepuanos 1umepanmypHsix

UCIOYHUKOG:

[1], c.367-380, 384-387,476-479, 486-503, 535-
539




[4], c.177-190

[5], ¢.177-190

[6], ¢.328-334
[7], ¢.32-40

6 IIBeTHBIE METAILIBI U 13 2 2 - - 9 - Camocmoamenbhoe uzyuenue
CIUTaBBl HA MX OCHOBE meopemuueckozo mamepuana: I1onroToBka K
6.1 L[BeTHBIC METAILIHI 1 13 2 2 - - 9 - TecTy Ne6 «JlermpoBaHHBIE CTaNH, @ TAKXKE
CIUTaBBl HA HX OCHOBE IIBETHBIC METAJTBI U CTLIABBI»
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[2], c.384-396, 406-417
[6], c.359-364
[7], c.44-54
3a4er ¢ OICHKOMH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 16 - 0.3 58 17.7
Hroro 3a cemecTp 108.0 16 16 - - - 0.3 75.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrouHas
aTTecTanus




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

1.1. ATOMHO-KpPUCTaUIMYECKOE CTPOCHUE METAJIIOB

Tunel KpUCTALTMYECKUX PEIIETOK U UX OCHOBHBIE XApaKTEPUCTUKHU. ToUyedHbIC W JIMHEHHBIC
nedeKThl, UX BIUSHUE HAa CBOMCTBAa MeTayioB. IloBepXHOCTHBIC (IpaHMIIBI 3€pEH) U OOBEMHBIC
nedextel. Kpucramumsanuss METauloB M CIUIAaBOB: JHEPreTHYECKHE MPEATNOChUIKH Tporiecca
KpUCTaJUTH3allui. BiusiHue cpegHero pasmepa 3epHa Ha MPOYHOCTh MeTayia. CriocoObl MOTydeHUs
MEJIKO3EPHUCTON CTPYKTYphl TpH KpUCTAUIM3auu. MoauduiuupoBaHue MeTauia. BHJIBI
MOAU(PUKATOPOB, UX MPUHITUIIEI 1elCcTBHUSA. CTPOCHHE METAIITMYCCKOTO CITUTKA. .

2. OcHosgnvle Xapakmepucmuku mexarnudeckKkux ceolicms. CmpoeHue cniasos. [Juazpammol
COCMOAHUA.

2.1. OcHOBHBIE XapaKTEPUCTUKN MEXaHUUYECKHX CBOMCTB. CTpoeHue CriaBoB. Juarpammebl
COCTOSIHUSL.

HcnpiTanus Ha pacTspkeHUe. JluarpaMMbl pacTsyKeHUs AJIs IUIACTUYHBIX U XPYIKUX METAJIIOB.
OnpeneneHne XapakTepUCTUK IPOYHOCTH U INIACTUYHOCTH. VcnibiTanus Ha TBepaocTs. McnbiTanus
Ha ynapHbiil u3ru6. [Hopor xnagHonomkoctu. CTpoeHue cruiaBoB. TBepible pacTBOPI BHEAPEHUS U
3amelneHus. IIpomexyrounsie ¢aspl. [lonsrue nuarpammsel coctosiHus. [Ipasuno ¢as. IIpaBuia
orpe3koB. Jluarpammbl coctostHust I-111 Tumo. KpuBble oxnaxkaeHus A pasiUyHBIX CILIABOB
quarpamm. CBsA3b MEXIy [IuarpaMMaMy COCTOSHUSL M CBOMCTBAMH CIUIABOB — JMArpaMMBbl
KypnakoBa. MeToapl uccieoBaHUsl KOHCTPYKIIMOHHBIX MAaTEepUaoOB: IOCTPOCHHE Juarpamm
COCTOSIHUSI METOZIOM TEPMHUUYECKOTO aHAIN3A.

3. JHuazpamma cocmosnus «cene30-ueMmeHmumy. yZ]l@DOdUCWlble cmaJiu.

3.1. lnarpamma COCTOSIHUS «OKETIE30-1IIEMEHTUT». Y TIIEPOAUCTHIE CTAIIH.

OcCHOBHBIE CTPYKTYpPHBIE COCTABJISIOLINE B KEJIE30YTIEPOAUCTHIX cIutaBax. OOLM MpUHIINI
MOCTPOCHMS TMarpaMMBbl «oKenne30-IieMeHTHT». Kputnueckue Touku. OCHOBHBIE JIMHUU M 00JacTH
JarpamMmbl kene30-11eMeHTUT. CTpyKTypHbIE MpEeBpallleHuss B JO3BTEKTOUIHBIX cTaisx. Cocras,
CTPOEHHE M MAapKUPOBKA YIJIEPOAUCTBIX cTajedl. TEeXHOJIOrM4eckue W BpeOHbIE IPUMECH B
VIIEPOAMUCTBIX CTalsX M MUX BIMSHHE Ha cBolcTBa cranei. [loHsATHE XJIaJHOJIOMKOCTH H
KpacHOJIOMKOCTH. BiusiHue conepikaHus yriepoja M IpHUMEced Ha MEXaHMYEeCKHE CBOMCTBA
yriaepoaucThix ctaneid. Knaccudukanus 1 npuMeHeHHe yIiaepoAUCThIX CTaJIEH. .

4. Qusuyeckue ocHogvl mepmuyeckou 0bpabomru cnaagos. OcHoebl 8UObL MEPMUYECKOU
0bpabomku

4.1. ®uznyeckue 0OCHOBBI TEPMUUYECKON 00pabOTKH cri1aBoB. OCHOBBI BUIbI TEPMHUECKON
00paboTku

Huddysnonnoe u  Oe3nuddy3MoHHOE  MpeBpalleHHs  aycTeHuTa.  3orepmuyeckoe
npespatienue aycteHuTa. OTKur neporo poja (Auddy3uoHHblil). OTKUT BTOPOro poja. 3akaika.
Bribop TemmepaTypbl HarpeBa cTald IOJ 3akaiky. Buuel 3akanku. 3akaluBaeMOCTh CTajH.
Otnyck. Bunb! otimycka. [IpeBpanienus B CTpyKType CTalau IpH OTIIYCKE..

5. Jlecuposannuvie cmanu

5.1. JlerupoBaHHbIE CTAIN
JlerupoBannble ctanu. PacnpeneneHue nerupyrolUX 3JIEMEHTOB B CTANISAX, UX BIMSHUE Ha
nosmMopdu3M  Kejle3a M CBOWCTBA. BiusHHME JErHpyIONMX DJJIEMEHTOB Ha JUarpaMmy
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M30TEPMUYECKOTO pacmaja aycTeHHTa W Ha mpokanuBaemocTh. Kmaccudukamms u obnactu
MPUMCHEHHUS JICTHPOBAHHBIX CTaJIeH MO MHUKPOCTPYKTYpPE IMOCIe HOpMalIM3aluH. JlermpoBaHHbBIC
CTaJIA C OCOOBIMU CBOIICTBAMIA..

6. Llsemnvie memaiivl U CNIAGLL HA UX OCHOBE

6.1. [IBeTHBIE METAJIJIBI M CIIJIaBBI HA UX OCHOBE

CnnaBel Ha ocHoBe Meau (OpoH3bl M saTyHu). CocTaB, CBONCTBA M MapKHUPOBKA CIUIABOB.
CnnaBpl  Ha OCHOBE alIOMHHHA  (IedopMHpyeMble HEymnpouyHsemble, aedopMupyembie
ylnpouHsieMble, JuTelHble). MapkupoBka cruiaBoB. Tepmuueckass o0paboTka ehopMHUpPyEMbIX
YIPOYHSIEMbIX CIUIaBOB. baOOUTHI: MapKHpPOBKa, TPUMEHEHHE, CTPOCHHE.

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPeyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX padoT
1. Ne4. OcHOBHBIE BUJIBI TEPMHUUECKONM 00paOOTKU YTIAEPOIUCTHIX cTajei (4 yaca);
2. Ne6. MUKpOCTpYKTYpa IBETHBIX METAIIJIOB U CIUIAaBOB Ha X OCHOBE (2 yaca);
3. Ne2. IlocTpoeHue nuarpaMM COCTOSIHUS IO KPUBBIM OXJIQXKI€HUS CIUIaBOB (2 yaca);
4. Nel. Mzydenue mpoliecca KpucTaaid3allui METaIJIOB U colielt (4 vaca);
5. Ne5. MukpocTpyKTypa U CBOWCTBA JIETUPOBAaHHBIX cTaslel (2 Jaca);
6. Ne3. MUKpPOCTPYKTYypa yrJIepoUCThIX He3aKaJeHHBIX cTajeil (2 yaca).

3.5 KoncyabTanuu

Texywui koumpoas (TK)

KoHcynpTanuu no paszaeny NpoBOASTCS B TEYEHHE BCETO CEMECTPa
KoHcynbranuu o paszaeny NpoBOASTCS B TEUEHHE BCETO ceMecTpa
KoHcynpTanuu no pasaeny NpoBOASTCS B TEUEHHE BCETO CEMECTPa
KoHcynbranuu 1o paszaeny NpoBOASTCS B TEUEHHE BCETO ceMecTpa
KoHcynpTanuu no paszaeny NpoBOASTCS B TEUEHHE BCETO CEMECTPa
KoHcynbranuu o paszaeny NpoBOASTCS B TEUEHHE BCETO ceMecTpa

ok wdE

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeayCMOTPEHBI



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

Howmep paznena

O11eHOYHOE CPEICTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JTUCLUTLIUHEI (B (TN ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3zaesioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1/2]3]4]|5]6
3HaTth:
OCHOBHBIC THIIBI KPUCTAILTUIECKUX PEIIETOK, Te(heKThI Tectuposanne/Tect 1 «ATOMHO-
KPUCTAJUIMYECKOTO CTPOEHUS, IPYIIIbI CBOMCTB U X BIUSHHUE HA N-lonk-s + KPUCTAJUIMYECKOE CTPOCHHE
CBOMCTBA KOHCTPYKIIMOHHBIX MaT€PUAJIOB KOHCTPYKIIMOHHBIX MAaTEPHAIOB)
KJ1acCU(UKaIIMIO, COCTaB, CTPOCHHE, CBOICTBA, IPUMEHEHHE TectupoBanue/Tect No4
YIJIEPOJAUCTBIX CTaJIEH, IBICHUS XJIaJHOJIOMKOCTH U N-lonk-e + «YTIIEpOAUCTHIE CTATIN)
KPaCHOJIOMKOCTHU U cI0c0o0bI 00pbOBI ¢ HUMU
CTPYKTYpHO-(ha30BbIC IPEBPAIICHHS B CTANISIX B PABHOBECHBIX U TectupoBanne/Tect Ne5«CtpykTypHO-
HEPaBHOBECHBIX YCJIOBHSX, a TAK)KE OCHOBHBIE BU/Ibl TEPMUYECKON (hazoBble peBpaleHus B
00paboTKH, MX HA3HAYCHHE U BIIMSIHAC HA MEXaHUYCCKUE CBOWCTBA W-lomcs + KOHCTPYKIIMOHHBIX MaTepHaiax u
U CTPOCHHE KOHCTPYKLIMOHHBIX MAaT€pUAIOB U Ha BO3MOXKHOCTh OCHOBHBIE BH/IbI TEPMHYECKOU
BBEIOOpA MaTEPHUAJIOB B COOTBETCTBHH C TPEOYESMBIMU 00paboTKM»
XapaKTEPUCTUKAMHU
OCHOBHBIE XapaKTEPUCTUKA MEXAHUUYECKUX CBOMCTB U CITOCOOBI NX TectupoBanue/Tect No2 «OcHOBHBIE
onpeneneHus N-lonk-e + XapaKTEPUCTUKHA MEXAHUYECKUX
CBOMCTB»

(ba3bl ¥ CTPYKTYpBI, 00pa3yroluecs Npy B3auMOACHCTBUM TectupoBanue/Tect Ne3 «Ctpoenue
KOMIIOHEHTOB B TBEP/IOM COCTOAHNH, & TAK)KE BUJIbl AHarpamMm WT-Lorms + CIu1aBoB. J(MarpamMMebl COCTOSTHUS
COCTOSIHMSI, UX OCHOBHBIE JIMHUU U UX CBSI3b CO CBONCTBAMHU
KOHCTPYKIIMOHHBIX MaTe€pHajoB
KJIacCU(PUKAIINIO, COCTaB, CTPOCHHE, CBOMCTBA, IPUMEHEHUE TectupoBanue/Tect Ne6
JIETUPOBAHHBIX CTaJeH, a TaKKe IBETHBIX MeTaIIOB U crutaBoB Ha | M/I-1lomk-6 + | + | «JlerupoBaHHbIE CTaNH, a TAKXKE
WX OCHOBE IBETHBIC METAJUIBI ¥ CTUIABBD)
YMersb:
000CHOBAaHHO BBIOMPATH PEKUMBI TEPMOOOPAOOTKH C JlabopaTopHas paboTa/3amnura
WCIOJIb30BaHUEM JMATrPAMMBI <GKelle30-1eMeHTHT» U quarpammbl | MJI-lomk-6 + naboparopHoii paboTel «OCHOBHBIE
M30TEPMHUUYECKOTO pacnajia MepeoxJIaXAeHHOr0 ayCTeHUTa BHJIBI TEPMHYECKOM 00pabOTKH
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YIJIEPOAUCTBIX CTAJICH»

AHAJIIM3UPOBATL AUarpaMmMbl COCTOAHHA CITIJIaBOB

JlaboparopHast pabota/3ammura
nabopaTopHoi paboThr No2

W-lonk-6
«[TocTpoenue quarpaMM COCTOSIHHS TI0
KPUBBIM OXJIQKICHHS CIUIABOB)
OOBSICHUTBH CXEMY M SHEPreTUYECKUE TPEATIOCHUIKH JlaGoparopHas pabora/3ammura
KPUCTAJTM3AIMH, BIUSHAE OCHOBHBIX ITapaMeTPOB U Wl-Lomcs naboparopHoii padotsl «3yueHne

MOIU(HUKATOPOB HA pa3Mep 3epHa

rpoiiecca KpUCTAILTU3alMN METAILJIOB
U COJIEN»
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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 peanuzauuu: ITucbmenHas padora
1. Tect 1 «ATOMHO-KPUCTAJUIMUECKOE CTPOCHNE KOHCTPYKLIMOHHBIX MaTEPHAIIOBY
(TectupoBanue)
2. Tect Ne2 «OCHOBHBIE XapaKTEPUCTUKU MEXaHUUYECKUX CBOWCTBY (TecTupoBaHue)
3. Tect Ne3 «Ctpoenue cruiaBoB. {uarpammsl coctostHus» (TectupoBanue)
4. Tect Ne4 «Yrnepoauctsie ctann» (TectupoBanue)
5. Tect Ne5«CTpykTypHO-(ha30BbIe NIPEBpAILEHUS B KOHCTPYKIIMOHHBIX MaTepraiax u
OCHOBHbIE BH/IbI TepMHUUECKOi 00paboTkn» (TectupoBanue)
6. Tect Ne6 «JlerupoBaHHbIE CTaIH, a TAKXKe LIBETHbIE MeTaILIbI U ciuiaBb» (TecTupoBaHue)

Dopma peanuzanuu: YcrHas popma
1. 3amura naboparopHoit paboTh! «M3ydeHue npouecca KpUCTaNIM3alUi METAJUIOB U COJICH»
(JTaboparopuas paboTta)
2. 3amura 1abopaTopHON paboThl «OCHOBHBIE BUJIbI TEPMUUECKOM 00pabOTKH yriIepoauCThIX
craieit» (JlaboparopHas paboTa)
3. 3amura nabopatopHoit paboTsl Ne2 «IlocTpoeHue auarpaMm COCTOSIHUS IO KPUBBIM
oxJaxJeHus criaBoB» (JlaboparopHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHUILIMHE

3auem c ouyenxoti (Cemecmp Ne2)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crynentos HUY «MOW» u BhICTaBIIA€TCA MO COBOKYIIHOCTH OLIEHOK, IMOJYYEHHBIX CTYJEHTOM B
CeMecTpe 3a KOHTPOJIbHbIE MEPOTIPUSATHUS

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. I'ynses, A. I1. MetannoBenenue : yaeOHuk aiis By30B / A. I1. I'ynsie, A. A. T'ymsieB. — 7-e u3m.,
nepepad. u gomn. — M. : Anbsiac, 2011. — 644 c. — ISBN 978-5-903034-98-7.;

2. Jlaxtun, 0. M. MatepuanoBenenue : yueOHuk a1 BTy30B / 0. M. Jlaxtun, B. 1. JleonTheBa. —
4-e uzn., nepepad. — M. : Anbsiac, 2009. — 528 c. — ISBN 978-5-903034-54-3.;

3. Mertamnosenenue. B 2 1. T.1. OcHOBBI MeTa/IOBEAEHUS : Y4EOHUK ISl By30B IO HAIlPaBJICHUIO
"Mertamnyprus" / . . HoBukos, u ap. ; O6m. pexa. B. C. 3onoropesckuii. — M. : U3n-8o MUCHUC,
2009. — 496 c. — ISBN 978-5-87623-191-8.;

4. MarionuH, B. M. MeTanoBeieHue B TEIJIOOHEPTeTUKE : yueOHOE mocoOue i By30B 1O
HanpasieHusM "TermnosHepretuka" u "DHepromamunHoctpoenue” / B. M. Mationun. — M. :
Usnarensckuii nom MOU, 2008. — 328 ¢. — ISBN 978-5-383-00222-3.;
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5. Martionus B. M.- "MeramioBenenue B Ternosnepretuke”, M3narensctBo: "U3naTenbckuii 1om
MBH", Mocksa, 2008 - (328 c.)

http://e.lanbook.com/books/element.php?pll_id=72350;

6. bonnpipes /. A., HasbinoB C. B., [Tonosa JI. 1., TropbkoB M. H.- "MarepuaiioBenenue",
UznatensctBo: "UnHppa-Umxenepus', Bonorna, 2020 - (424 ¢.)
https://e.lanbook.com/book/148345;

7. JlabopaTopHBIA MPAKTUKYM 10 MaTepuanoBeaeHuto : J{ns mumaammx kypcos / P. M. Tony0uuk,
A. B. 3aiinieBa, B. M. Kauanos, u 1p., Mock. suepr. ua-t (MOU TY). — M. : U3a-Bo MDOU, 1998. —
61 c.

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

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:
1. CAO "IIpomereii";

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

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;

4. Buneoxondepennuu (Maitng, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0oTeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za naunbix Scopus - http://www.scopus.com

6. HanmoHanbHas dj1eKTpOoHHasi 6udmoreka - https://rusneb.ru/

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

8. Dnexrponnas o6udmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. IopTaa oTKPLITHIX AaHHBIX Poccuiickoii Pexepanuu - https://data.gov.ru

10. Ba3a OoTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/Ia H COLUATBHOI 3aUThI PO -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAaHAApTOB MUHNCTEPCTBA TPYAA U
counaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MMHHCTEPCTBA IKOHOMHYeCKOro pa3putus P® -
http://www.economy.gov.ru

13. Ba3a oTKpBITBIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

14. DnexTponHas oTkpbITas 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

15. Uudopmanmnonno-cnpapouynas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HauMoHa bHBII MOpTAJI OHIAKH 00yyeHus: «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
17. O¢puunanbublii caiiT @eaepasbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTHpPOBAHUIO H
meTpoJioruu - http://protect.gost.ru/

18. OTkpbITasi yauBepcuterckas nupopmanuonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemenust Homep aynutopun, Ocnamenne
HAHMEHOBAaHHE
Y4eOHble ayAUTOpUN JUIs J1-213, Yuebnas 1apTa co CKaMbel, CTOJI NIPENOJABATEIS,
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MIPOBEACHUS JIEKIIMOHHBIX
3aHATHI U TEKYLIETO

ayuTopus

CTYyJ, JOCKa MEJI0Basa

KOHTPOJIS
VYyebHble ayAUTOPUU AJIs J1-213, YueOnas rapTa co CKaMbe, CTOJI IIPENOJABATEIS,
IPOBECHUS ayuTopus CTYJI, TOCKa MeJloBast
MPAKTUYECKUX 3aHITUH,
KP u KII
VY4eOHble ayAUTOpUHN IS b-103, Yuebnas napTa, CTOJ IPenoiaBares, CToJ
MIPOBEICHUS aynuropus kad. "TM" KOMITBIOTEPHBIN, CTYJI, TIIKad 1151

n1ab0paTOPHBIX 3aHITHIA

JIOKYMEHTOB, TyMOa, I0CKa MeJIOBas,
MYJIBTUMEAUNHBINA TPOEKTOP, IKPaH,
KOMIIBIOTEP IIEPCOHAIIBHBIM,
KOHJAUIIHOHED

b-106a,
Meramnorpadudeckast
naboparopus

napra, CTOJI IMPenoiaBaress, CTyJ, mkad
JUISL JOKYMEHTOB, CTOJI TMCbMCHHBIH,
TymM0a, T0CKa MeJoBasi, KOHIUIIMOHED,
CTeHT MH()OPMALIMOHHBIN

VY4eOHble ayAUTOpUU IS
IPOBEICHUS
IIPOMEKYTOUYHON
aTTecTalluu

J-213, Yuebnas
ayJIUTOpHUs

nmapra co CKaMbei, CTOJI IPernoiaBaTess,
CTYJI, IOCKa MEJIOBast

Ilomemenust misa
CaMOCTOSITEIIbHOW PabOThI

HTB-303, JIleknuoHHast
ayJuTOpus

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIN, BEIIAJIKa AJIST OJIEKIbI,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
MIPUHTEP, KOHAUIMOHED

Ilomemenus st
KOHCYJIbTUPOBAHUS

1-213, YuebHas
ayJIUTOPUS

mapTa co CKaMbeﬁ, CTOJI IIperiogaBaTeiid,
CTYJI, JOCKa MCJI0OBasa

TTomemenust misa
XpaHeHHUs 000pyOBaHUS
¥ y4eOHOTo MHBEHTaps

X-202B, ITomenieHne
kadenps! "TexHonorun
METaLIOB"

CTOJI, CTYJI, TIKad

14




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

KM-6
KM-7

KM-8

KM-9

Tect 1 «ATOMHO-KPUCTAJUIMUECKOE CTPOCHHUE KOHCTPYKIIMOHHBIX MaTepuanosy (TectupoBanue)
3amura 1abopatopHoii padoThl «M3ydueHune npouecca KpUCTAUIN3AUN METAIIIOB U COJICH»
(JTaboparopnas paboTa)

Tect Ne2 «OcHOBHBIE XapaKTEPUCTUKA MEXaHUUYECKUX CBONCTBY (TecTupoBaHue)

Tect Ne3 «Ctpoenue cruiaBoB. JluarpamMmbl cocTostHUS» (TecTupoBaHue)

3ammra taboparopHoii paboTsl Ne2 «IlocTpoeHne AuarpaMm COCTOSTHHS IO KPUBBIM
oxJIaxKaeHus cruiaBoB» (JlabopaTopHas pabora)

Tect Ned «Yrneponucteie ctanu» (TectupoBanue)

Tect NeS«CtpykTypHO-(ha30Bble IPEBPALIEHNS B KOHCTPYKIIMOHHBIX MaTepranax 1 OCHOBHbIE
BUJIbI TepMHUUECKO 00padoTkmn» (TectupoBanue)

3ammra 1abopatopHoii paboTel «OCHOBHBIE BH/IBI TEPMUYECKON 00pabOTKH yriepoJucThIX
cranei» (JlaboparopHas padora)

Tect Ne6 «JlernpoBaHHbI€ CTa)IK, @ TAK)KE LIBETHBIE METAJLIBI U cIuaBb» (TecTupoBaHue)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Howmep
pasnena

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Pasgen KM: 1 2 3 4 5 6 7 8 9

mucuuiuineel | Hemens 2 4 5 11 12 16
KM:

(o3}
(e}
(e}

ATOMHO-KpI/ICTaJ'IJ'II/I‘-ICCKOC
CTPOCHUC MCTAJIJIOB
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ATOMHO-KpI/ICTaJ'IJ'II/I‘-ICCKOC
CTPOCHUC MCTAJIJIOB

OcHoBHbIE
XapaKTCPUCTHUKU
MEXaHUYECKUX CBOMCTB.
CtpoeHue Cru1aBoB.
JluarpaMmbl COCTOSIHUSI.

2.1

OcHoBHbIE
XapaKTepUCTUKU
MEXaHUYECKHUX CBOMCTB. + + +
CrpoeHue Cru1aBoB.
JmarpaMMsl COCTOSIHUSL.

I[I/Ial"paMMa COCTOAHHA
(OKCIC30-ICEMCHTUT.
yFHCpOI{I/ICTHC CcTalin.

3.1

Jnarpamma coctosiHus
(CKEJIE30-IIEMEHTHUT). +
YraepoaucTeie CTalu.

®u3nuecKue OCHOBBI
TEPMUYECKOI 00paboTKH
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cr1aBoB. OCHOBBI BUIBI
TEPMUYECKOI 00paboTKH

duznuecKre OCHOBBI
TEPMUYECKO 00paboTKH

4.1 + +
cruiaBoB. OCHOBBI BHIBI
TEPMUYECKOH 00paboTKH
5 JlerupoBaHHbIE CTaIN
5.1 JlerupoBaHHBIE CTAIH +
5 [{BeTHBIC METAILIIBI U
CIUTaBbl HA KX OCHOBE
6.1 [{BeTHBIC METAILIBI U N
' CIUJIaBbI HA UX OCHOBE
Bec KM, %: 12 12 10 15 10 15 10

16




