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
HaumeHnoBaHune o6pa3oBaTebHOI mporpaMMmel: I'maposHepreTuka
YpoBeHb 00pa3oBaHus: BbiclIee o0pa3oBaHue - fakajlaBpuar

®opma o0yueHusi: 3aouHas

PabGouyasi nporpaMmma IuCUUIIMHBI

KOHCTPYKIHMOHHOE MATEPUAJIOBEJEHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

B1.0.03.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

6 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

6 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

6 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

6 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

6 cemecTp - 1,2 yaca;

BKJIIOYAS:
IIpoBepounas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

6 cemectp - 0,3 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K A IO
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HpeHOI[aBaTeJ]B * Mol WaeHTudHKaTop R1428e5c3-MarchenkovAY-al7968 MapquKOB
COI'TACOBAHO:
P OBOJIUTEID MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
yK v CeepneHwa o enagensue L3N M3KU
O6pa3OBaTeJ'ILHOI/I a/ (oraas ) Bnageney nyraqes P.B.
IIPOTPAMMBI * Mol ¢ Nnenmudnkatop RT46€5256-PugachevRV-eba6307¢ P.B. Ilyraues
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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. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOCHUS! AUCHUIIMHBI. OCBOCHHE HAYYHBIX OCHOB MAaTEPHUATIOBEACHUS, 3aKOHOMEPHOCTEN
GOpMUPOBAHUS CTPYKTYPHl M CBOMCTB METAJUTMYECKUX M HEMETAUIMYECKHX KOHCTPYKIIMOHHBIX

MaTCpPHUaAJIOB.
33[[3‘11/[ AUCHHUIIIMHBI

- - OCBOEHHUE TEOPETUUYECKUX OCHOB METAJIIOBEACHUS
- U3y4eHHe 0COOCHHOCTEH aTOMHO-KPUCTAILTMYECKOTO CTPOCHUS M CTPYKTYPHI METAJJIOB U CIJIABOB,
IPUMEHSIEMbIX IPU IPOEKTUPOBAHUH SHEPreTUYECKOI0 000PYAOBaHMS
- N3y4EHHE OCHOBHBIX METOJIOB OIIPEAEICHUS XapaKTEPUCTUK MEXaHUUECKUX CBOWCTB KOHCTPYKLIMOHHBIX

MaTCprajIoB

- OCBOCHHE TEOpPHH aHau3a (a30BbIX MPEBPAILICHHH, TPOUCXOSAIINX B KOHCTPYKIIMOHHBIX MaTepHaiax,
U U3y4YEHUE BIUAHUS 3TUX (Pa30BBIX IPEBPALLIECHUIN HA X MEXaHUUYECKUE, TEXHOJIOIMUECKUE U

AKCIUTYaTal[MOHHBIE CBOKMCTBA

- OCBOCHME HaBBIKOB IPUHATHS 1 OOOCHOBAHUS KOHKPETHBIX TEXHUUECKUX PELLIECHHH 110 BEIOOpY
KOHCTPYKLMOHHBIX MaT€pPHUaIOB IPU MPOSKTUPOBAHUH 3JIEMEHTOB YHEPTETHUECKOT0 000pyI0BaHHUS.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ 1 HAMMCHOBAHHE
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-6 Cnocoben
HCIIOJB30BaTh CBOMCTBA
KOHCTPYKLIMOHHBIX U
IIEKTPOTEXHUYECCKUX
MaTepUaIoB B pacueTax
apaMeTpoB U PEIKUMOB
00BEKTOB
npodeccuoHaNbHOM
EeSTENLHOCTH

N1-1onk-s Jemonctpupyer
3HaHUe obJacTell NpUMEHEHus,
CBOMCTB, XapaKTEPUCTUK U
METO/I0B HCCIIeI0BaHUS
KOHCTPYKLIMOHHBIX
MaTepHaloB, BEIOUpaeT
KOHCTPYKLIMOHHBIE MaTepUaJIbI
B COOTBETCTBHUH C TPeOYyeMbIMU
XapaKTepUCTUKAMU JJIs
UCIMOJIb30BaHUs B 00J1aCTH
npoQeCCHOHAILHON
JESATEIIBHOCTH

3HATh:
- BJIUAHHUEC OCHOBHBIX BUI0B 06pa6OTKI/I Ha
CBOMCTBA U CTPOCHHE KOHCTPYKLIMOHHBIX
MAaTEpHAIOB U 3aKOHOMEPHOCTHU
CTPYKTYpHO-()a30BBIX MpEBpaIleHui B
HHUX, IPOTEKAIOLINE 110]T BO3AECHCTBUEM
AKCIUTyaTaI[MOHHBIX (DAaKTOPOB;

- XUMUYECKUI COCTaB, CTPOEHHUE,
CBOICTBa, MAapKUPOBKY U 001acTU
MIPUMEHEHUS KOHCTPYKIIMOHHBIX
MaTepUAJIOB, IPUMEHSEMBIX B JHEPTETHUKE;
- U3y4eHHne 0COOCHHOCTEN aTOMHO-
KPUCTAJUIMYECKOIO0 CTPOECHUS U CTPYKTYPBI
METAJJIOB U CIIJIaBOB, HpI/IMeHﬂeMHX HpI/I
MIPOEKTUPOBAHUU JHEPTETUUECKOTO
000pyI0BaHUA.

YMETB:
- BBIOMPATh KOHCTPYKLIMOHHBIE MaTepHaIbl

JJII U3TOTOBJICHUSA 3JICMCHTOB
KOHCTPYKI_II/II\/'I OHCEPICTUKHU B 3aBUCUMOCTU
oT YCHOBI/Iﬁ HX OKCIITyaTallvu.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

I'unposuepreruka (manee — OIIOII), nampaBnenuss mnoarotoBku 13.03.02 DnexkTposHepreTuka u
3JIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 0Opa3oBaHue - OaKamaBpHar.

basupyercs Ha ypoBHE cpeiHero oomero oopazoBaHusl.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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: | @ e T e ey Tk | ikkn | o | | cemeerpe a}if)ff; .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DU3NKO-XUMHUUECKUE 28.67 6 2.0 - 1.0 - 0.4 - 0.27 - 25 - Ilo020mogKa K meKyuiemy KOHmMpoio:
3aKOHOMEPHOCTH 0 [ToBTOpenue Marepuana no paszaeiny "duzuko-
(dbopmupoBaHust XUMHUYECKHE 3aKOHOMEPHOCTH (POPMHUPOBAHHUS
CTPYKTYpbI MaTEPUAJIOB CTPYKTYpPHI MaTepuaios"
11 OCHOBEI 9.19 0.5 - 0.5 - 0.1 - 0.09 - 8 - Camocmoamensnoe uzyuenue
KPHCTAJUTUUECKOTO meopemuuecko2o mamepuana: VIsyaenue
CTPOCHHSI METAJLIOB. JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
HedexTs "DHU3HKO-XUMHYECKHE 3aKOHOMEPHOCTH
KPHUCTAJUTHIECKOTO (hOpMHPOBaHUS CTPYKTYPHI MaTepHAIIOB"
CTpOEHHS H3yuenue mamepuanog 1umepamypnbix
1.2 VYnpyras u 8.94 0.5 - 0.2 - 0.1 - 0.09 - 8 - UCHIOYHUKOB:
TIacTHIeCKas 5 [1], cTp. 25-32
nedopmaiusa [2], CTp. 6-23
M:gegﬂano]g [5], CTp. 15-20, 36-37, 44-53
1.3 OcHOBHbBIE 10.54 1 - 0.2 - 0.2 - 0.09 - 9 -
MeXaHHUYEeCKHe 5
CBOICTBa MaTepHajIoB
2 OCHOBBI TEOpHUHU 20.59 2 - 1.0 - 0.4 - 0.19 - 17 - CamocmoamensHoe usyuenue
KpHCTaJUTU3ALINH. meopemuyuecko20 mamepuana: Mzyuenue
JlrarpaMMBbl COCTOSIHUSI JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 OCHOBBI TEOpHH 9.79 1 - 0.5 - 0.2 - 0.09 - 8 - "OCHOBBI TEOPHH KPHUCTAILIH3AIINH.
KpUCTaJIIM3aLUuU Juarpammsl cocTosaHUs"
2.2 | Hduarpammsl coctosiuust | 10.8 1 - 0.5 - 0.2 - 0.1 - 9 - Ilodzomogka K mexkyuiemy KOHmMpOiio:
(paBHOBecHs1) IToBTOpenue maTepuana no pasaeny "OCHOBBI
JIBYXKOMITOHEHTHBIX TEOpHH KpUcTaJuM3anuu. J{uarpaMmsl
CUCTEM cocrostHus"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
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[1], cTp. 65-84
[5], cTp. 93-104, 173-181, 184-189
[6], cTp. 44-72
3 KoHCcTpyKIIMOHHBIE 46.06 2.0 1.0 0.6 0.46 - 42 - Camocmosamenvhoe usyuenue
MaTepuasbl. meopemuyueckoz0 mamepuana: VIzyaeane
WHcTpyMeHTanbHBIE JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
MaTepHUaIbl "KoHCTpYKIMOHHBIE MaTEePHATHI.
3.1 CruraBaI Jxernesa ¢ 8.89 0.4 0.2 0.2 0.09 - 8 - HHcTpyMeHTanbHbIe MaTepHabl”
YTIEPOIOM Ilo0z0mogKa K meKyuiemy KOHmMpoio:
3.2 YraeponucTeie cTamu 8.79 0.4 0.2 0.1 0.09 - 8 - IToBTOpEHKE MaTepHaa 1o paszeny
3.3 Yyryns 9.79 0.4 0.2 0.1 0.09 - 9 - "KoHCTpYKIMOHHBIC MaTepHabL.
3.4 JlerupoBaHHBIE CTAITN 8.79 0.4 0.2 0.1 0.09 - 8 - HHCTpyMeHTaNbHbIC MaTepHaibl"
3.5 [IBeTHBIC METAJUTBI H 9.8 0.4 0.2 0.1 0.1 - 9 - Hsyuenue mamepuanog numepamypruix
CIIJIaBBI HA X OCHOBE UCMOUHUKOE:
[1], ctp. 177-190
[3], r1. 1-4
[4], cTp.186-224, ¢.367-380, 384-387,476-479,
486-503, 535-539
[5], cTp. 328-334, 359-364
[6], cTp.80-127; 173-188
4 Tepmudeckas 30.68 2.0 1.0 0.6 0.28 - 26.8 - Ilo0z0mogKa K meKyuwiemy KOHmMpoJio:
00paboTKa METayuIoB 1 0 IToBTOpEHNEe MaTepuaa Mo paszaery
CIUIaBOB "Tepmuueckas 06paboTka METaJIOB U CIUIAaBOB"
4.1 Tepmuueckas 10.59 1 0.5 0.2 0.09 - 8.8 - CamocmoamensHoe usyuenue
00paboTKa METaJIoB U meopemuyuecko20 mamepuana: zydenue
CIIABOB JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
4.2 CTpyKTypHBIE 10.04 0.5 0.2 0.2 0.09 - 9 - "Tepmuueckas 06paboTka METAIIOB U CILUIaBOB"
MpeBpalIEHUs B CTASAX 5 H3yuenue mamepuanog 1umepamypHslx
IIPU TEPMUUECKOMN UCIOYHUKOB:
00paboTKe [2], cTp. 97-133
4.3 TexHomorus 10.05 0.5 0.2 0.2 0.1 - 9 - [6], ctp. 128-172
TEPMHUYECKOI 5
00paboTKH CTAITH
3auer ¢ OLUEHKOMN 18.0 - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.00 8.0 4.0 2.0 1.20 0.3 110.8 17.7
0
Hroro 3a cemecTp 144.00 8.0 4.0 2.0 1.20 0.3 1285
0




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrimnoBsie KOHCYIbTaMU 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Qusuxo-xumuyeckue 3aKkOHOMEePHOCIU POPMUPOBAHUL CIPYKINYDbL MAMEPUATO8

1.1. OCHOBBI KPHCTAJUIMYECKOTO CTPOSHHS METAIIOB. /leheKThl KpUCTANINYECKOTO CTPOCHUS

O6mme cBenenus o Merawiax. Kiaccupukamuss MeTamwioB. ATOMHO-KPUCTAJUIMYECKOE
CTPOCHHE METAJUIOB. AHU30TPOINHS CBOMCTB KPHCTAIUIOB. AJUIOTPONHS (MOIUMOP(PHU3M) METAIIIOB.
JleeKThl KpUCTAIUTMYECKOTO CTPOCHHUST METAJIIIOB.

1.2. Yopyras u rutactuyeckast neopmanys MaTepruagoB
O6mue mouatus o gedpopmanmu. BrnusHWe HarpeBa Ha CTpPOSGHHE U CBOMCTBA
neOpMUPOBAHHOTO MeTallIa (PEKPUCTATN3ALIMOHHBIE TIPOLIECCHI)..

1.3. OcHOBHBIE MEXaHMUYECKHE CBOMCTBA MaTEpPUAIOB
OOmye MOHATHS 0 MEXaHHMYECKUX CBOWCTBaxX. OCHOBHBIC BUIbI MEXaHHUYECKUX MCTIBITAHHM.

2. OcHosbi meopuu kpucmaniuzayuu. Juazpammsvi cCOCMosHUs

2.1. OCHOBBI TEOPUH KPUCTAILIIU3ALUU

DHEpPreTUYeCKue NPEANOChUIKH MpoIecca KpUCTALIM3aui. MeXaHu3M KpHUCTAJUTU3AINH.
Benunuuna 3epua. Moaudunuposanue. Kpucrammmsaius B ycJI0OBHUIX HAIIPABICHHOTO TEIIOOTBOAA.
CtpoeHre MEeTaIIMYECKOr0 CIIUTKA.

2.2. lnarpaMMbl cOCTOSIHUSA (PaBHOBECHS1) IBYXKOMIIOHEHTHBIX CHCTEM

OO0mie MOHATHS O cIjaBaxXx. Buabl B3aMMOIEHCTBHS aTOMOB B ciuiaBax. Ilomsrue o
JyarpaMMax COCTOSIHUS CIU1aBOB. OCHOBHBIE THUIIBI JHArpaMM COCTOSIHUSI JBOWHBIX CIIJIaBOB.
[TpaBuno orpeskos. [IpaBuio ¢a3. [ToctpoeHre KPUBBIX OXJIAKICHHS CIUIABOB.

3. KOHCWZDVKMMOHHble manepuaiivl. HHcmDVMeHmaﬂbele maniepuaiivbl

3.1. CrniaBbl xenesa ¢ yriaepoaoM
OO0mmue cBeeHUs O CIUIaBax JKeje3a C yriepooM. Buasl B3auMoIeHCTBUS JKene3a U yriepoa.
JunarpaMma COCTOSTHUS «OKEJIe30 - IIEMEHTHT)..

3.2. YruepoaucTsle cranu

Bimsaue yrmepoma Ha cBoWcTBa crajed. BimsHue npuMeceldd Ha CBOWMCTBA  CTalM.
Knaccugukanus yrnepoaucteix craneil. Cranu obuiero Ha3HaueHHs (OOBIKHOBEHHOTO KadyecTBa).
KauecTBeHHBIE KOHCTPYKIIMOHHBIE cTaldl. IHCTpyMEHTaIbHbIE YITIEPOAUCTHIE CTAIIH.

3.3. YUyryHsl
O6mue cBeaenus o uyryHax. Ilponecc rpaduruszanuu B yyryHax. Buasl uyryHoB. BrnusHue
IIpUMeECEN Ha CTPYKTYPY U CBOMCTBA YyT'yHOB.

3.4. JlerupoBaHHbIE CTAIIN

IloHsATHE «WIeTHMpOBAaHHAs CTAJIb» WU LENH JIETUPOBaHUA. MapKUpOBKa JETMPOBAHHBIX CTaJEH.
Knaccudukanms nerupoBaHHbIX cTaynei. PacipeneneHue JIerupyomuX 3JI€MEHTOB B CTaIH. Bus
JIETUPOBAHHBIX CTAJICH.

3.5. lIBeTHBIEC METaJIbI M CILIaBHI HA KX OCHOBE
Menpb. CrutaBel Ha ocHOBE Meau. AnmomMuHui. CIijiaBbl HA OCHOBE aTFOMUHUS.



4. Tepmuueckas 06061607’}17('61 Memailjlos U cniaeos

4.1. Tepmudeckast 00pab0OTKa METaJIOB U CILJIABOB
OcHoBHBIE MapaMeTpsl TepMudeckoir o0padotku. Knaccudukarmus sumoB TO. Tepmuueckas
00paboTka u auarpamma coctossHus. TepMuueckas oOpaboTKa cTale..

4.2. CTpyKTypHBIC PEBPAILECHUS B CTAIAX MPU TEPMUUIECKON 00paboTKe

OcHOBHBIE CTPYKTYpHbIE NpeBpaiieHus B cranax npu TO. O6pazoBaHue aycTeHUTA U3 MepinuTa
pu Harpese. Poct aycTteHuTHOTO 3epHa npu Harpese. Pacnan ayctenura. [IpeBpaienus B cramsx
IIPY OTITYCKE.

4.3. TexHoNmOTUs TEPMUUYECKON 0OPaOOTKHU CTAIH
Orxur I poma. Orxur II poma (daszoBas mepexkpucramumsaius). Hopmanuzamus. 3akanka.
Otnyck.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. M3ydyeHnue npouecca KpucTauin3alii METalIoB;
2. IlocTpoeHue nuarpaMmm COCTOSIHUS IO KPUBBIM OXJIAXKJEHUS CIIJIaBOB;
3. MUKpOCTpYKTypa U CBOMCTBA JIETUPOBAHHBIX CTAJIEH;
4. OCHOBHBIE BUJIbI TEPMHUECKON 00PaOOTKHU YIIIEPOJUCTBIX CTaJICH.

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

. CYXKIEHHE MaTepHalloB IO KelicaMm paznena "dU3MKO-XMMHUYECKHE 3aKOHOMEPHOCTHU
1. 06 "®
(GbopMUpOBaHUS CTPYKTYpPbI MaTepuaioB"
. Cy)KJCHHE MaTepuajoB IO KelcaM pasjena CHOBBI TEOPUM KPHUCTAJIIM3ALUU.
2. 06 "O
JluarpaMMbl COCTOSIHUS
. Cy)KIECHHE MaTepuaJoB IO KelicaM paszena OHCTPYKLIMOHHBIE MaTEpHAaJIbI.
3. 06 "K
HNucTtpymenTanbHbie MaTepuab”
4. OOcyxJeHne MaTepuanoB Ho keWcam pasnena "Tepmuyeckas oOpaboTka MeETasIOB H
CIU1aBoB"

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



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

Howmep paznena O1leHOYHOE CPEeSICTBO
JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
3aIIaHUPOBAaHHbBIE PE3YIbTaThl 00YUYEHUS 110 TUCLUIIMHE Konsr
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1234
3HaTh:
U3yueHHe 0COOEHHOCTEH aTOMHO-KPUCTAJUIMYECKOIO CTPOEHUS U ITpoBepounas pabota/Onpenenenue
CTPYKTYpbl METAJJIOB U CILJIAaBOB, IPUMEHSAEMBIX Npu npoektupoBanuu | MJI-lormxk-6 + MEXaHUYECKUX CBOMCTB MaTepUasoB
HHEPreTHYECKOr0 000pyA0BaHMS
XUMHUYECKUN COCTaB, CTPOEHUE, CBOMCTBA, MAPKUPOBKY U 00JaCTH TectupoBanue/Teopus KpUCTAIUTH3ALNY.
IIPUMEHEHHSI KOHCTPYKLIMOHHBIX MATEPUAJIOB, IPUMEHSAEMBIX B N-lorxk-6 + Teopus nuarpaMm cOCTOSHUSA
JSHEPreTHUKe
BJIMSIHME OCHOBHBIX BUI0B OOpabOTKM HA CBOWCTBA U CTPOEHUE TectupoBanue/Tepmuueckas o0paboTka
KOHCTPYKUMOHHBIX MaTepHAJIOB H 3aKOHOMEPHOCTH CTPYKTYpHO- WT-Lorms +
(ba30BbBIX MIPEBpAILEHUI B HUX, IPOTEKAIOLIHE M10]] BO3/IeHiCTBUEM
HKCIUTYaTAIMOHHBIX (PAKTOPOB
YMersn:
BBIOMPATh KOHCTPYKIIMOHHBIE MaTE€PUAIbI ISl U3TOTOBIICHUS TectupoBanue/YiepoanucTsie CTaNH.
2JIEMEHTOB KOHCTPYKIIMI SHEPreTUKH B 3aBUCUMOCTH OT YCJIOBUH UX N-1lonk-s + Uyrynsl. JlernpoBaHHbIE CTAIA
JKCILTyaTaluu
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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
6 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. Teopus kpucraumszauuu. Teopus nuarpamm cocrosiHus (TectupoBanue)
2. Tepmuueckas o6padotka (TecTupoBaHue)
3. Yraepoaucteie cranu. Yyrynsl. JlerupoBannsie ctanu (TectupoBaHue)

®dopma peanmzanuu: [TuceMenHas padbota
1. Onpenenenne Mmexannueckux cBoiictB matepuainoB (IIpoBepounas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nob)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISIOIIMX

B numiom BeICTaBIsIETCS OIICHKA 32 6 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE U 3JIEKTPOHHbIE H3IaHNS

1. Matronun B. M.- "Merannosenenue B Temio3nepreruke”, M3narenscrso: "U3narensckuii 1oM
MBH", Mocksa, 2008 - (328 c.)

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

2. MatepuanoBeieHUE U TEXHOJOTUSI METAJUIOB | YUeOHUK Ul By30B IO MAalIMHOCTPOUTEIbHBIM
cnernuansHocTsM / I, I1. @erucos, M. I'. Kapnman, B. M. Marttonun, u ap. — M. : Beiciias mikona,
2000. — 637 c. — ISBN 5-06-003616-2.;

3. Onpenenenne MEXaHMYECKHX CBOMCTB KOHCTPYKIIMOHHBIX MaTepuaioB. JIabopaTopHbIii
MPAKTUKYM : yueOHOe mocodue 1o Kypey "MarepuanoBeeHIe U TEXHOIOTHSI KOHCTPYKIIMOHHBIX
matepHainoB" no BceM HanpasieHusMm UTTO, UTIDD® / B. M. Martonun, B. I'. bopucos, M. A.
Kapumb6exos, 1. B. Bonkos, Mock. snepr. ua-r (MOU TY). — M. : U3narensckuit nom MOU,
2009. — 28 c. — ISBN 978-5-383-00290-2.

http://elib.mpei.ru/elib/view.php?id=766;

4. I'ynses, A. I1. MetannoBenenue : yueOHuk uis By3os / A. I1. I'ynses, A. A. I'ynses. — 7-e usz.,
niepepad. u jom. — M. : Anbsiac, 2011. — 644 c. — ISBN 978-5-903034-98-7.;

5. bonasipeB 1. A., HaBeinos C. B., Ilonosa JI. 1., TiopskoB M. H.- "Marepuanosenenue",
UznatensctBo: "Unppa-Unxenepus", Bonorna, 2020 - (424 ¢.)
https://e.lanbook.com/book/148345;

6. Metamnosenenue : yueOHoe nocodue no kypcam "KoHCTpyKIIMOHHOE MaTepraioBeieHue",
"Matepuanosenenue. TexHOIOrHs KOHCTPYKIIMOHHBIX MaTepuanos”, "Marepuanosenenue",
"MarepuanoBeIecHHE U TEXHOJIOTHS MaTeprasioB U KoHcTpykiuid" / A. 0. Mapuenkos, P. B.
Popsxuna, M. B. 'opstukuna, [u np.], Ham. uccnen. ya-t "MOUN" (HUY"MBHN"). — Mocksa : 13a-
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B0 MOU, 2021. — 192 c. — ABTOpbI yKa3zansl Ha 06opoTe TUT. 1. — ISBN 978-5-7046-2472-1.
http://elib.mpei.ru/elib/view.php?id=11788.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:

1. CAO "IIpomereii";

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

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gub.moreka - https://elibrary.ru/

4. 9BC "Koncyabsrant ctyaenta' - http://www.studentlibrary.ru/

5. DaexTponnasi 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAJIBHOI 3a1uThl PD -
https://rosmintrud.ru/opendata
8. ba3za OTKpPBITHIX JaHHBIX NPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEpPCTBA TPYAA U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P® -
http://www.economy.gov.ru
10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
11. DnekTpoHHas oTKpbITAas 6a3a naHHBIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenune
HaHMeHOBaHHe
Y4eOHble ayauTopuu K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa UHTEPAKTUBHAS,
JUTSL IPOBEJICHUS MYJIbTUMEAUNHAS KOMIIBIOTEPHAsS CETh C BBIXOJIOM B MIHTEpHET,
JIEKUMOHHBIX 3aHATUN U CTyus MYJIbTUMEIUNHBIN TPOEKTOP, KOMIIBIOTED

TEKYIIEro KOHTPOJIS

MePCOHAJIbHbBIN

K-417/7, CBeroBas
‘IepHaH CTYI[I/IH

CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WnuTepHer, MUKPO(OH, MyJTIbTUMEIUITHBIN
HPOEKTOP, IKPaH, 000pyAOBaHHUE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
MIEPCOHAJIbHBIN

VY4eOHble ayAUTOPUHI K-417/1, CTOJI IPENO0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS Kommprorepnsiii | mkad 115 JOKYMEHTOB, ITKad) 17151 0JI€3KIBI, CTOJT
MPAaKTUYECKUX 3aHIATUH, kinacc U1J10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B

KP u KII NuTtepHeT, nocka MapKepHasi epeIBHKHas,

KOMITBIOTEP MEPCOHANBHBIN, IPUHTED,
KOHJIUITUOHED, CTeH]T MH()OPMAITMOHHBIN

VY4eOHble ayAUTOPUHI K-417/1, CTOJI IPEINO0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS Kommprorepnsiii | mkad 115 JOKYMEHTOB, ITIKad) 17151 0JI€3KIbI, CTOJ
MIPOMEKYTOUHOMU kinacc UJ10O MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B

aTTecTaluu WNuTtepHeT, nocka MapKkepHasi epeBHKHAs,
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KOMIIBIOTEP NIEPCOHAIBHBIN, IIPUHTED,
KOHJIMITMOHEP, CTeH WH(POPMAIMOHHBIHA

ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ TUCbMEHHBIH,
CaMOCTOSITEIIbHOM JlexnmonHast BEILIAJIKa JUIsl OJIeXKAbl, KOMITBIOTEPHAs CETh C
paboThl ayIUTOPUS BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MePCOHAIbHBIN, TPUHTEP, KOHIUIIUOHED
ITomemenus s 2K-2000, CTOJI, CTYJI, KOMITBIOTEP MEPCOHAIBHBIM,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIUIIUOHED
110
ITomemenus s XK-417 /2a, CTEJUIaX I XPAaHEHUS UHBEHTAaps, JKpaH,
xpaHeHust obopynoBanus | [lomemenue mis yKa3Ka, apXUBHBIC JOKYMEHTBI, TUTIJIOMHBIC U
1 y4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE paObOThI CTYICHTOB, KAHIICIIIPCKUAN

IIPUHAUIEKHOCTH, CIIOPTUBHBIA HHBEHTAph,
XO351CTBCHHBII NHBEHTAPb, 3allaCHbIC
KOMILIEKTYIOUIHE 1)1l 000pYAOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

KOHCTpYKHI/IOHHOG MAaTCpUAIIOBCIACHUC

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Omnpenenenne MexaHuueckux cBorictB matepuaios ([IpoBepounas pabora)
Teopus kpucraumszauuu. Teopus nuarpamm cocrosiHus (TectupoBanue)
Yrinepoaucteie ctanu. Yyrynsl. JlerupoBanusie cranu (TectupoBanue)
Tepmuueckas oopadotka (TectupoBanue)

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

Wunekc KM- | KM- | KM- | KM-
Howep Paszpen nucnurninmHbl KM: L 2 3 4
pasnena Henens 3 7 11 14
KM:
1 OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH (POPMHUPOBAHUS
CTPYKTYpPbI MaTepUaJIOB

11 OCHOBBI KPUCTAJUTNIECKOTO CTPOSHHSI METAIUIOB. JleeKThl +

' KPUCTANINYECKOTO CTPOCHMSI
1.2 VYupyras u nnactudeckas nedopmaiys MaTepuaioB +
1.3 OCHOBHBIE MEXaHUYECKHE CBONCTBA MaTEPUAJIOB +

2 OCHOBBI TEOPHH KPUCTAIUTU3AINH. JHarpaMMBbl COCTOSTHUS
2.1 OCHOBBI TEOPUH KPUCTATITU3ALIUN +
29 JluarpaMmbl COCTOSIHUS (pPaBHOBECHS) ABYXKOMITOHEHTHBIX +

' CHCTEM

3 KoHcTpykimonHble MaTepuaibl. IHCTpyMeHTalbHbIE

MaTepHalIbl

3.1 CmuiaBbl xenes3a ¢ yriaepoaomM +
3.2 VYrnepoaucTsie cTanu +
3.3 UyryHbI +
3.4 JlernpoBaHHbIE cTaIN +
3.5 L[BeTHBIE METAJUIBI U CIUIABbI HA X OCHOBE +

4 Tepmuueckas 00pab0TKa METAJIIOB U CILIaBOB
4.1 Tepmuueckas 00paboTKa METAJIIIOB U CILIaBOB +
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CTpyKTypHBIE IPEBpAIICHHS B CTATISAX MIPU TEPMHUUECKOMN

4.2 o0paboTke *
4.3 TexHOJOTHs TEPMUYECKOH 00pabOTKH cTanu +
Bec KM, %: | 25 25 25 25
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