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BbICIIET0 00Pa30BaAHUA
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Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanue o6pa3oBaTebHOI nporpaMMel: IIpoekTHpoBaHHe U IKCIIIyaTALUSI CHCTEM 3J1eKTPOCHA(KeHH A
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHus: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
KOHCTPYKIIMOHHOE MATEPUAJIOBEJIEHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.03.09

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:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

6 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:
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COI'ZTACOBAHO:
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOCHUS! AUCHUIIMHBI. OCBOCHHE HAYYHBIX OCHOB MAaTEPHUATIOBEACHUS, 3aKOHOMEPHOCTEN
GOpMUPOBAHUS CTPYKTYPHl M CBOMCTB METAJUTMYECKUX M HEMETAUIMYECKHX KOHCTPYKIIMOHHBIX

MaTCcprajIoB
33[[3‘11/[ AUCHHUIIIMHBI

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

MaTCprajIoB

- OCBOCHHE TEOPHH aHau3a (a30BbIX MPEBPAILICHHH, TPOUCXOIAIINX B KOHCTPYKIIMOHHBIX MaTepHaax,
U U3y4YEHUE BIUAHUS 3TUX (Pa30BBIX IPEBPALLIECHUIN HA X MEXaHUUYECKUE, TEXHOJIOIMUECKUE U

AKCIUTYaTal[MOHHBIE CBOKMCTBA

- OCBOCHME HaBBIKOB IPUHATHS U 00OCHOBAHUS KOHKPETHBIX TEXHUYECKUX PELICHUH 110 BEIOOpY
KOHCTPYKLMOHHBIX MaTe€pHaJIOB IPU IPOEKTUPOBAHNUHU HIEMEHTOB 3HEPTETUUECKOTO0 000PYAOBAHHUS.

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

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-5 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
MAaTEepHAIOB U 3aKOHOMEPHOCTHU
CTPYKTYpHO-()a30BBIX MpEBpaIleHui B
HHUX, IPOTEKAIOLINE 110]T BO3AECHCTBUEM
AKCIUTyaTaI[MOHHBIX (DAaKTOPOB;

- XUMUYECKUI COCTaB, CTPOEHHUE,
CBOICTBa, MAPKUPOBKY U 00JaCTH
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 KOHCTPYKIIMOHHBIE MaTepHaIbl

IIPU IPOSKTHUPOBAHUH JIEMEHTOB
HHEPIreTUYECKOro 000py10BaHMUS.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
[IpoexkTpoBaHMe W OJKCIUTyaTalus cucteM »sJiekTpocHaOxenus (nanee — OIIOII), nHampaBieHus

noarorosku  13.03.02
oOpa3oBaHue - 6bakaiaBpuar.

3J1€KTp03HepFeTI/IKa U DJCKTPOTCXHHKA,

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

YpOBEHb 00Opa30BaHUs: BBICIIEE




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOIII/IMLI IpH BBIITOJIHCHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Q I o
Ne JTUCIUTUTAHBL/ (D OPMBI g % 3 KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
o s | O Jlex | JIab | II 1A aTTecTaluu
aTTecTaIH: 2 E Pl ke | 1k | WKKI | TK cemectpe |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DU3NKO-XUMHUUECKUE 28.67 6 2.0 - 1 - 0.4 - 0.27 - 25 - IlodzomogKa K neKyuiemy KOHmpoio:
3aKOHOMEPHOCTH [ToBTOpenue Marepuana no paszaeiny "duzuko-
(dbopmupoBaHust XUMHUYECKHE 3aKOHOMEPHOCTH (POPMHUPOBAHHUS
CTPYKTYpbI MaTEPUAJIOB CTPYKTYpPHI MaTepuaios"
11 OCHOBEI 9.69 0.5 - 1 - 0.1 - 0.09 - 8 - Camocmoamensnoe uzyuenue
KPHCTAJUTUUECKOTO meopemuueckoz0 mamepuana: N3yuenue
CTPOCHHSI METAJLIOB. JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
HedexTs "DOHU3HKO-XUMHYECKHE 3aKOHOMEPHOCTH
KPHUCTAJUTHIECKOTO (hOpMHPOBaHUS CTPYKTYPHI MaTepHAIIOB"
CTpOEHHS H3yuenue mamepuanog 1umepamypnbix
1.2 VYnpyras u 8.69 0.5 - - - 0.1 - 0.09 - 8 - UCHIOYHUKOB:
TIacTHIeCKas [1], c.25-32
nedopmanus [2], c.52-60,[§§-78, lé02-§12, 152-133
MaTepHaJIoB , CTp. 6-
1.3 OcHOBHbBIE 10.29 1 - - - 0.2 - 0.09 - 9 - [5], c. 15-20, 36-37, 44-53
MEXaHUYECKUEe
CBOICTBa MaTEpPHAIIOB
2 OCHOBBI TEOpHUHU 20.59 2 - 1 - 0.4 - 0.19 - 17 - CamocmoamensHoe usyuenue
KpHCTaJUTU3ALINH. meopemuyuecko20 mamepuana: Mzyuenue
JlrarpaMMBbl COCTOSIHUSI JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 OCHOBBI TEOpHH 10.29 1 - 1 - 0.2 - 0.09 - 8 - "OCHOBBI TEOPHH KPHUCTAILIH3AIINH.
KpUCTaJIIM3aLUuU Juarpammsl cocTosaHUs"
2.2 | Hduarpammsl coctostaust | 10.3 1 - - - 0.2 - 0.1 - 9 - Ilod2omogxa K mexkyuiemy KOHmMpPOao:
(paBHOBecHs1) IToBTOpenue maTepuana no pasaeny "OCHOBBI
JIBYXKOMITOHEHTHBIX TEOpHH KpUcTaJuM3anuu. J{uarpaMmsl
CUCTEM cocrostHus"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
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[1], c. 65-84
[2], c.124-133, c.138-158
[5], ¢.93-104, 173-181, 184-189
[6], c. 44-72
3 Konctpykunonssie 46.06 2.0 0.6 0.46 - 42 - CamocmoamensHnoe usyuenue
MaTepuatsbl. meopemuyueckoz0 mamepuana: VIzyaeane
WHcTpymeHTaIbHBIE JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
MaTepHUaIbl "KoHCTpYKIMOHHBIE MaTEePHATHI.
3.1 CruraBal Jxernesa ¢ 9.69 0.4 0.2 0.09 - 8 - HHcTpyMeHTanbHbIe MaTepHabl”
YTIIEPOIOM Ilo0z0mogKa K mekyuiemy KOHmMpoJio:
3.2 YraeponucTeie cTamu 8.59 0.4 0.1 0.09 - 8 - ITosTOpeHe MaTepuana 1o pasaeiy
3.3 UyryHsl 9.59 0.4 0.1 0.09 | - 9 - "KOHCTpYKIIMOHHBIE MAaTEPUATIB.
3.4 JlerupoBaHHBIE CTAITN 8.59 0.4 0.1 0.09 - 8 - HHCTpyMeHTaNbHBIC MaTepHaibl"
3.5 [[BeTHBIC METAIIIBI U 9.6 0.4 0.1 0.1 - 9 - Hsyuenue mamepuanos numepamypHolx
CIUIaBbl HA UX OCHOBE UCMOUHUKOE:
[1], €.177-190
[2], c.186-224, ¢.367-380, 384-387,476-479,
486-503, 535-539
[4], r1. 1-4
[5], ¢.328-334, ¢.359-364
[6], c.80-127; ¢.173-188
4 Tepmudeckas 30.68 2.0 0.6 0.28 - 26.8 - Ilodz0mogKa K meKyuwiemy KOHmMpoJio:
00paboTKa METAIIOB U IToBTOpeHne MaTepuana 1o pasaeiy
CIUIaBOB "Tepmuueckas 06paboTka METaJIOB U CIUIaBOB"
4.1 Tepmuueckas 11.09 1 0.2 0.09 - 8.8 - CamocmoamensHoe usyuenue
00paboTKa METaJIoB U meopemuyueckozo mamepuana: VI3yaenue
CIIABOB JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
4.2 CTpyKTYypHBIE 9.79 0.5 0.2 0.09 - 9 - "Tepmuueckas 06paboTka METAIJIOB U CIUIaBOB"
NpeBpaIleH s B CTaJISIX H3yuenue mamepuanog 1umepamypnbix
IIPU TEPMUUECKOMN UCIOYHUKOB:
00paboTke [3], cTp. 97-133
4.3 Texuonorus 9.8 0.5 0.2 01 | - 9 - [6], c. 128-172
TEPMUUECKON
00paboTKH CTAITH
3aueT ¢ OUEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 144.00 8.0 2.0 1.20 0.3 110.8 17.7
Hroro 3a cemectp 144.00 8.0 2.0 1.20 0.3 128.5




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



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

1.1. OcHOBBI KPHCTAJUIMYECKOTO CTPOCHHS METAIIOB. JIeeKThl KPHCTAUINYECKOTO CTPOCHHUS

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

1.2. Yopyras u rutactuueckas aeopManus MaTepruaioB
O6mue mouatus o gedpopmanmu. BrnusHWe HarpeBa Ha CTpPOSGHHE U CBOMCTBA
neOpMUPOBAHHOTO MeTallIa (PEKPUCTATN3ALIMOHHBIE TIPOLIECCHI)..

1.3. OcHOBHBIE MEXaHMUYECKHE CBOMCTBA MaTEpPUAIOB
OOmye MoHATHS 0 MEXaHMUYECKHUX CBOMCTBaX. OCHOBHBIC BUIBI MEXaHHUECKHUX MCTIBITAHHUH.

2. OcHosbi meopuu kpucmaniuzayuu. Juazpammsvi cCOCMosHUs

2.1. OCHOBBI TEOPUH KPUCTAILIIU3ALUU

DHEpPreTUYeCKue NPEANOChUIKH MpoIecca KpUCTALIM3aui. MeXaHu3M KpHUCTAJUTU3AINH.
Benuuuna 3epua. MogudunupoBanue. Kprucramimsanus B yCIOBHSIX HAMIPABIEHHOTO TETNIOOTBO/A.
CtpoeHre MEeTaIIMYECKOr0 CIIUTKA.

2.2. lnarpaMMbl cOCTOSIHUSA (PaBHOBECHS1) IBYXKOMIIOHEHTHBIX CHCTEM

OO0mie MOHATHS O cIjaBaxXx. Buabl B3aMMOIEHCTBHS aTOMOB B ciuiaBax. Ilomsrue o
JyarpaMMax COCTOSIHUSA CIUIaBOB. OCHOBHBIE THUIIBI JIMArpaMM COCTOSIHHSI JIBOMHBIX CIUIaBOB.
[TpaBuno orpeskos. [IpaBuio ¢a3. [ToctpoeHre KPUBBIX OXJIAKICHHS CIUIABOB.

3. KOHCWZDVKMMOHHble manepuaiivl. HHcmDVMeHmaﬂbele maniepuaiivbl

3.1. CrniaBbl xenesa ¢ yriaepoaoM
OO0mmue cBeieHUs O CIUIaBax Jeyes3a ¢ yriaepoaoM. Buasl B3anMoaelicTBUA Keje3a U yriaepoaa.
JunarpaMma COCTOSTHUS «OKEJIe30 - IIEMEHTHT)..

3.2. YruepoaucTsle cranu

Bimsaue yrmepoma Ha cBoWcTBa crajed. BimsHue npuMeceldd Ha CBOWMCTBA  CTalM.
Knaccugukarus yrnepoaucteix craneil. Ctanu oOmiero Ha3HadeHHs (OOBIKHOBEHHOT'O KadyecTBa).
KauecTBeHHBIE KOHCTPYKIIMOHHBIE cTaldl. IHCTpyMEHTaIbHbIE YITIEPOAUCTHIE CTAIIH.

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

3.4. JlerupoBaHHbIE CTAIIN

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

3.5. lIBeTHBIC METaJJIbI M CILUIABBI HA UX OCHOBE
Menp. CrutaBel Ha OCHOBE Meau. AnroMuHuE. CIiaBbl 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 aAuarpamma coctostHus. TepMuueckas oOpaboTKa CTaIeH. .

4.2. CTpyKTypHBIC PEBPAILECHUS B CTAIAX MPU TEPMUUIECKON 00paboTKe

OcHOBHBIE CTPYKTYpHbIE NpeBpaiieHus B cranax npu TO. O6pazoBaHue aycTeHUTA U3 MepinuTa
pu Harpese. Poct aycTteHuTHOrO 3epHa npu Harpese. Pacnan aycrenura. [IpeBpamenus B ctaysx
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. OcHOBHBIE BUABI TEPMUUYECKON 00paOOTKH YIIEpOAUCTBIX CTAJIEH;
2. MHMKpOCTpPYKTypa U CBOMCTBA JIESTMPOBAHHBIX CTaJIEH;
3. HOCTpOGHI/Ie AuarpaMm COCTOSAHUS IO KPHUBBIM OXJIAXKJACHUSA CIIJIaBOB,
4. Nzyuenue mporuecca KpUCTaNIM3ali METalIOB.

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
JUCIUILINHBI (B

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
(B COOTBETCTBUH C pa3ieiioM 1) HMHJIMKaTOpOB COOT];e?lT ;3 e
1]12]3]4

3HaTh:
U3yueHHe 0COOEHHOCTEH aTOMHO-KPUCTAJUIMYECKOIO CTPOEHUS U TectupoBanue/Kpucrammyeckoe
CTPYKTYPBI METAJUIOB M CIUIABOB, IPUMEHSEMBIX TIPH N-lork-5 + CTPOCHHUE U CBOMCTBA METAJIIOB
IPOSKTUPOBAHNUU SHEPreTUYECKOI0 000PYJOBAHUS
XUMHUYECKHI COCTaB, CTPOCHHE, CBOMCTBA, MAPKUPOBKY M 001aCTH TectupoBanue/Teopust KpUCTATUTA3ALINH.
IPUMEHEHHS KOHCTPYKLIMOHHBIX MaTepHUajoB, IPUMEHIEMBIX B N-lorxk-5 + Teopust AuarpamMm COCTOSIHUS
SHEPTeTHKE
BJIMSIHME OCHOBHBIX BUI0B OOpabOTKM HA CBOWCTBA U CTPOEHUE TectupoBanue/Tepmuueckas o0paboTka
KOHCTPYKLMIOHHBIX MaTEPHAIIOB H 3aKOHOMEPHOCTH CTPYKTYPHO- MlI-lomcs +
(ba30BbBIX MIPEBpAILEHUI B HUX, IPOTEKAIOLIHE M10]] BO3/IeHiCTBUEM
HKCIUTYaTAIMOHHBIX (PAKTOPOB
YMersn:
BBIOMPATh KOHCTPYKIIMOHHBIE MaTepHajbl IIPU MPOEKTHPOBAHUU W-lomcs + TectupoBanue/YrnepoancTsie CTaIH.
AJIEMEHTOB 3HEPTeTUYECKOr0 000PYIOBAHMUSI ] Uyrynsl. JlerupoBaHHbIE CTaIN
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Kpucrannuueckoe ctpoeHue u cBoiictBa MeraioB (TectupoBanue)
2. Teopus xpuctaumzanuu. Teopust quarpamm coctosiaus (TectupoBanue)
3. Tepmuueckas 0opadoTka (TectupoBanue)
4. Yraepoaucteie ctanu. Yyrynsl. Jleruposannsie ctanu (TectupoBanue)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLMILIMHBI SBIISETCS IPUIOKEHUEM A.

4.2 IlpomMe:kyToUYHAs aTTeCTALUS MO JUCIUIINHE

3auem ¢ oyeuxoui (Cemecmp Neb)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynearoB HUY «M3OW» Ha ocHOBaHUU CEMECTPOBOM U aTTECTAIMOHHON COCTABIISIOIINX

B numnnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Mattonun B. M.- "Merannosenenue B Temno3nepreruke”, M3narenscro: "MU3narensckuii jom
MDU", Mocksa, 2008 - (328 c.)

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

2. 'ynses, A. I1. MeramnoBenenue : yueOonuk /i 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 ;

3. MarepuanoBeieHue U TEXHOJIOTHSI METAJIJIOB : YUEOHUK I BYy30B IO MAIIMHOCTPOUTEIbHBIM
crenpansHocTsIM / . [1. @etucos, M. I'. Kapniman, B. M. Martonun, u ap. — M. : Beicmas mkona,
2000 . - 637 c. - ISBN 5-06-003616-2 .;

4. OnpesieneHre MEXaHUUECKUX CBOMCTB KOHCTPYKIIMOHHBIX MaTepuaioB. JJabopaTopHbIit
NPaKTUKYM : yueOHoe rmocodue no Kypcy "MaTepuaioBeieHIe U TEXHOJIOTHsI KOHCTPYKIIMOHHBIX
MmaTepuaioB" no BceM HanpasieHusM UTT®, UTIDO® / B. M. MationuH, B. I'. bopucos, M. A.
Kapumb6exos, I1. B. BonkoB, Mock. sHepr. uH-1 (MOU TY) . — M. : U3natensckuit nom MOU,
2009 . — 28 c. - ISBN 978-5-383-00290-2 .

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

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

6. Meranoseznienue : yue6Hoe nocobue 1o kypcam "KoHCTpyKIIMOHHOE MaTepuanoBeieHue",
"MarepuanoBeneHue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepruanoB", "MarepuanoBenenue",
"MarepuanoBeieHHe U TEXHOJIOTUSI MaTepHuaioB U KOHCTpykiuii" / A. FO. Mapuenkos, P. B.
Ponsixuna, M. B. I'opsukuna, [u ap.], Hau. uccnen. yu-tr "MOU" (HUY"MDU") . — Mocksa : U3n-
B0 MOU, 2021 . — 192 c. - ABTOpHI yKa3zaHbl Ha 006opote THT. 1. - ISBN 978-5-7046-2472-1 .
http://elib.mpei.ru/elib/view.php?id=11788.
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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 / OnieparinonHas cuctema cemerictsa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKA OHJIANH" -

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

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

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

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

9. Ba3a OTKPBITBIX JaHHBIX MUHHCTEPCTBA YKOHOMHUYECKOTro pa3BuTus PO -

http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata
11. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, OcHamenune
HalMeHOBaHHUe
Y4eOHble ayIuTOpUn K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKA HUHTEPAKTUBHAS,
JUTSL IPOBEJICHUS MYJIbTUMEAUNHAS KOMIIBIOTEPHAsS CETh C BBIXOJIOM B MIHTEpHET,
JIEKIMOHHBIX 3aHATUHN U CTyus MYJIbTUMEIUMNHBINA TPOEKTOP, KOMIIBIOTEP

TEKYIIEro KOHTPOJIS

MEPCOHAIbHBIN

K-417/7, CBeroBas
YepHast CTyaus

CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WutepHeT, MUKPOOH, MyIbTUMETUIHHBII
MIPOEKTOP, IKpaH, 000pyAOBaHNE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
IIEPCOHAJIbHBIN

VY4eOHble ayIUTOPUH XK-417/1, CTOJI MIPENOIaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KomnbrorepHbIit mkad a1 JOKyMEHTOB, mKad A OAEK b, CTOJ
MPAKTUYECKUX 3aHITUH, knacc U0 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
KP u KII NuTtepHeT, nocka MapKkepHasi epeIBHKHas,
KOMIIBIOTEP NIEPCOHAIBHBIN, IPUHTED,
KOHJIUIIMOHEP, CTeH]T MH()OPMAITMOHHBIH
VY4eOHble ayIUTOPHH K-417/1, CTOJI IPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
TSl TIPOBEJICHUS KomnbrorepHbIi mkad 11 JOKYMEHTOB, mKad I OJCK b, CTOJ
MIPOMEKYTOUHOMN knacc U0 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
aTTecTaluu NuTtepHeT, nocka MapKkepHasi epeBHKHas,
KOMIIBIOTEP NIEPCOHAIBHBIN, IPUHTED,
KOHJIUIIMOHEP, CTeH]T MH()OPMAITMOHHBIH
ITomemenus ans HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIH,

12




CaMOCTOSITEIILHOU
paboThI

KomnbrorepHbIit
YUTaIbHBIN 341

BelIalIKa JUIsl OAEK/bl, KOMIBIOTEPHASI CETh C
BBIX0JIOM B IHTEpHET, KOMIIBIOTEP
NEePCOHANIbHBIN, IPUHTEP, KOHTUITUOHED

ITomemenus s K-2000, CTOJI, CTYJI, KOMIIBIOTEP IIEPCOHAIBHBIM,
KOHCYJIbTUPOBaHUS Kondepenu-3an KOHAUIIMOHED
a0
ITomemmenus st K-417 /2a, CTeUIaX MJig XpaHEHHS] MHBEHTAaps, SKPaH,
xpaHenus odopynosanusi | [lomemenue amns YKa3Ka, apXUBHbIE JIOKYMEHTHI, TUIIJIOMHBIE U
1 y4yeOHOro UHBEHTaps WHBEHTapsI KypCOBbI€ pabOThI CTY/IEHTOB, KAaHLIEISAPCKUI

IIPUHAJUIEKHOCTH, CIIOPTUBHBIN HHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3allaCHbIC
KOMILICKTYIOIHE JUIsi 000pYJOBaHUS
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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

Kpucrannunueckoe crpoenue u cBoiictBa meramioB (TectupoBanue)
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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