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1. HEJIX OCBOEHUA

1.1 | Lenu ocBoeHust AMCUUILINHEBL: DOpMUpPOBaHUE 3HAHUM O MEXaHUUECKUX, TEIUIOBBIX, JJICKTPUUECKUX U MAarHUTHBIX
SIBIICHUSX B MaTepHajiax 3J1eKTPOYCTAHOBOK; BEIMYMHAX, XapaKTEPU3YIOLIUX 3TH SIBICHHS; 3aKOHAX, KOTOPBIM OHU
MTOAYMHSIOTCS; METO/1aX HAYYHOTO IMO3HAHUS MTPUPOJIBIL.

1.2 | 3agaun:

1.3 | - mpuoOpereHne CTyAeHTaMM MpPAaKTHYECKUIX HABBIKOB B OOJACTH MaTepHaOBENCHHS M S(PQPEKTUBHOM 00pabOTKH
U KOHTPOJSI KauecTBa MaTepUalloB;

1.4]- H3Yy4YCHUC CTYACHTAMU HNPOLECCOB U HBJ’IeHI/II‘/‘I, BO3HHUKAIOMINX B JJICKTPOTCXHUYCCKUX MATEpUajiax o
BO3JICHCTBUEM BHELIHUX OJICKTPOTCXHUYCCKUX U MaIrHUTHBIX MOJICH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.0

. BaHMS K NPEIBAPUTEILHOI MOATOTOBK merocs:
2.1 TpebGoBa enBa e 0l MOATOTOBKE 00yJaI0IIEroc

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCUMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeanecTByInee:

2.2.1 | Teopus aBTOMaTHYECKOTO yIPABICHUS

2.2.2 | IIpou3BOJACTBEHHBI MEHEIKMEHT

2.2.3 |IloaroToBkKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBadH()UKAIIUOHHONW pabOTHI

2.2.4 |IIpaBoBeneHue

2.2.5 | YmpapneHue mpoeKTaMu

3. PE3YJIbTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

OIIK-4: CniocoGeH NpoeKTHPOBATH M pa3padaThIBATh NPOAYKIHUIO, IPOLECCH] U CHCTEMBbI, COOTBETCTBYIOLIME NPOQUIII0
NMOJATOTOBKH, HCNO0JIb30BATh CBOIICTBA KOHCTPYKIMOHHBIX H JJIEKTPOTEXHHYECKHUX MaTepHATIOB B pacyeTax NapaMeTpoB U
PEKNMOB 00beKTOB NMPodecCHOHANILHON 1esITe/IbHOCTH, MPUMEHATH 3HAHNE IKOHOMHYECKHX, OPraHH3aAIHOHHBIX 1
ynpaBJieH4eCKHX BONMPOCOB NMPH YIPABJIeHHH MPOEKTAMHI

3HaTh:

OIIK-4-31 ocHOBBI MaTepHaIOBEACHUS U TEXHOJIOTUU KOHCTPYKLIMOHHBIX MaTEepUalIOB

YK-2: CriocodeH co0npaTh U HHTEPNPETHPOBATH JAaHHBIE U OMPEAEJATH KPYr 32124 B paMKaX NMOCTABJIEHHOMH 1eJIH,
Bblﬁl/lpaTL ONTHMAJILHBIE CIIOCOObI peuieHusi, uCXoas u3 ﬂCﬁCTBleI.I.[PIX MPaBOBbIX HOPM, HMCIOIIIUXCH PECYPCOB H
OrpaHUY€eHHii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsI

3HaTb:

YK-2-31 meTonuku roncka, cbopa u 06padoTki nHGOpMANNK;, aKTyaTbHBIE POCCHICKHE 1 3apyOeKHBIE HCTOYHHKN HH(OPMAITUH B
cdepe npodecCHOHATTEHON A TETbHOCTH

OIIK-4: Cnoco0eH NpoeKTHPOBATH M pa3padaThIBATh NPOAYKIUIO, IPOLECCH] U CHCTEMBbI, COOTBETCTBYIOIIME NPOQUIII0
NMOJAr0TOBKH, HCNO0/Ib30BATh CBOIICTBA KOHCTPYKIIMOHHBIX H JIEKTPOTEXHHYECKHUX MATepPHAIOB B pacyeTax NapaMeTpoB U
PEKHMOB 00bEKTOB NMPO(ECCHOHATBHOI JesiTeTbHOCTH, IPUMEHATh 3HAHUE IKOHOMHYECKHX, OPraHU3AIlHOHHBIX H
YIpaBJIeH4YeCKHX BONPOCOB IIPH YNIPABJICHUU NPOEKTAMU

YMeTh:

OIIK-4-Y1 onepupoBaTh OCHOBHBIMU NOHSITHSIMH U OTIPEACTICHUSIMH.

YK-2: Crioco6eH co0MpaTh U HHTEPIPETHPOBATH JaHHbIE U ONPeAeJsATh KPYI 3aa4 B pAaMKaXx II0CTABJICHHOM Lie/Iu,
BBIOMPATh ONTHMAJIbHbIE CIIOCO0OBI PelieHUs, HCXOAS U3 IeHCTBYIOIIUX MPABOBBLIX HOPM, HMEIOIIMXCSI PeCYpCoB H
orpaHn4eHuii, yMeHHe 000CHOBBIBATH NPUHATHIE PeLIeHUsl

YMmerb:

YK-2-V1 npuMeHATs METOAUKH ITONCKA, cOOpa 1 00paboTKH HH(OPMAIINH; OCYIIECTBIATh KPUTHIECKUI aHAIIN3 U CUHTE3
UH(OPMaNUH, TOTYIEHHON U3 Pa3HBIX HCTOYHUKOB; IIPUMEHSTh CUCTEMHBIN MTOXO0 AJIs PELISHHs TOCTABICHHBIX 33134

OIIK-4: CnocoGen MpoeKTHPOBATHL H Pa3padaThIBaTh MPOJYKIMIO, IPOLECCH] H CHCTEMBI, COOTBETCTBYIOLINE MPODHITIO
MOATOTOBKH, HCMO/Ib30BATH CBOMCTBA KOHCTPYKIIMOHHBIX M JIEKTPOTEXHHYECKHX MAaTEPHAIOB B pacyeTax napaMeTpoB U
PeXNMOB 00bEeKTOB MPO(ecCHOHATBLHOM 1eATeJbHOCTH, IPHUMEHSTh 3HAHHE YKOHOMUYECKHX, OPTAHU3AHOHHBIX 1
yIpaBJjieH4eCKHUX BONPOCOB MPH YIPaBJeHHU NPOeKTAMH

Baanernb:

OIIK-4-B1 meToaukaMu BEIIIOTHEHHS pacyeTOB IPUMEHHUTEIBHO K NCTIOIB30BAHHIO SJIEKTPOTEXHNUECKUX M KOHCTPYKIIMOHHBIX
MaTepuaoB;




YK-2: CniocoGeH co0MpaTh U HHTEPIPETHPOBATH JAHHbIE U ONPEAEJATh KPYI 3a1a4 B PAMKaX II0CTABJICHHOM Le/IH,
BBIOMPATh ONTHMAJIbHbIE CIIOCO0BI PellieHUs, HCXOAS U3 1efiCTBYIOIIMX MPABOBBLIX HOPM, MMEIOILMXCSI PecypCoB 1
OrpaHHM4eHHUli, yMeHHe 000CHOBBIBATh PHHATHIC PeLICHUS

Baagern:

VYK-2-B1 mMerogamu noucka, coopa u 00paboTKH, KpUTUIECKOTO aHAIN3a U CUHTE3a HH(POPMAIIK; METOIUKONH CUCTEMHOTO

noaxona 4jisgd pCuICHUA MOCTAaBJICHHBIX 3a1a4

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pa3gen 1. Benenue
1.1 [Ipeamer xypca 2 1 VYK-2-31 YK-2- | JI1.1JI1.2
«MarepuasioBe/icHuE. Y1 VK-2-Bl JI1.3 J11.4
Texnonoruu OIIK-4-31 JI.5
KOHCTPYKLIMOHHBIX OIIK-4-Y1 JI1.6J12.1J13.
MaTepHuasoBy, ero MecTo B OIIK-4-B1 1J13.3
cucreme 010923354
ANEKTPOTEXHUIECKOTO
obpazoBanus. /JIex/
Pa3nen 2. [IpoBoagHUKOBBIE
MaTepuabl
2.1 CBepx NPOBOJAHUKU. 2 2 VK-2-31 VK-2- | JI1.1JI1.2
Hemerannuueckue V1 VK-2-Bl JI1.3 J11.4
MIPOBOTHUKOBBIC OIIK-4-31 JI1.5
Marepuaisl /JIex/ OIIK-4-Y1 JI1.6J12.1J13.
OIIK-4-B1 1J13.3
D12223 54
2.2 [TpoBoIHUKOBEIE 2 4 VK-2-31 YK-2- JI1.1 J11.2
Matepuaisl /TIp/ VY1 YK-2-B1 JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J13.1
OIIK-4-B1 JI3.3
21322 23 54
2.3 Mertoarka BEIOOpa MaTepHrai 2 2 VYK-2-31 YK-2- | JI1.1J11.2 KM1 P1
JUISL U3TOTOBJICHUS YKAa3aHHOM V1 YK-2-Bl JI1.3J11.4
neranu /J1a6/ OIIK-4-31 JI1.5
OIIK-4-V1 JI1.6J13.1
OIIK-4-B1 J3.3
D12223 54
24 ITogroroBka oTyera 1o 2 4 VYK-2-31 YK-2- JI1.1 J11.2 KM1 P1
nabopaTopHoii paboTe Y1 VK-2-Bl JI1.3J11.4
Nel /Cp/ OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2J13.1
JI3.3
D1D2233 54
2.5 TemmepaTypHbIH 2 2 VYK-2-31 YK-2- | JI1.1JI1.2 KM2 P2
k03 PHUITHEHT, yaenbHOoe Y1 YK-2-Bl1 JI1.3J11.4
COINPOTHUBIICHUE U JI1.5
IIPOBOJIUMOCTh JI1.6J13.1
poBOIHUKOB /J1ab/ JI3.3
010222354
2.6 [ToaroroBka oTyera mo 2 4 VYK-2-31 YK-2- | JI1.1J11.2 KM2 P2
nabopaTopHoit paboTe Y1 YK-2-Bl JI1.3 J11.4
Ne2 /Cp/ J1.5
JI1.6J12.1J13.
1J13.3
D1D2233 54
2.7 CtpoeHue BemecTBa, ux 2 6 VK-2-31 VK-2- JI1.1 JI1.2
KJIacCUpUKaIusI. Y1 YK-2-Bl1 JI1.3J11.4
IIpoBoHUKOBEIE OIIK-4-31 JI1.5
Mmarepuaist. /Cp/ OIIK-4-Y1 JI1.6J13.1
OIIK-4-B1 JI3.3

013233 54




Pa3nen 3.

[MonynpoBogHNKOBBIE
MaTepUuaIbl
3.1 CBoiicTBa MOJIYITPOBOJHUKOB. 1 YK-2-31 YK-2- | JI1.1J11.2 P3
[IpocThle nonynpoBOIHUKH, V1 YK-2-Bl JI1.3 J11.4
MTOJIYTIPOBOTHUKOBBIC OIIK-4-31 JI.5
coenuueHwMsl. /JIex/ OIIK-4-V1 JI1.6J13.1
OIIK-4-B1 J3.3
D12223 54
32 [MonynpoBoJHUKOBEIE 2 VK-2-31 YK-2- | JI1.1JI1.2 P3
Matepuaisl /TIp/ VY1 YK-2-Bl1 JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1J13.
OIIK-4-B1 1JI13.3
21 322 23 B4
Pazpgen 4.
JudnekTpuyecKkue
MaTepuaJbl
4.1 DNEKTPUUYECKHE, 14 VK-2-31 YK-2- | JI1.1J11.2 P3
MEXAHUYECKUE, TEMIOBBIE, V1 YK-2-B1 JI1.3J11.4
BJIQ)KHOCTHBIE U OIIK-4-31 J1.5
(hU3MKOXUMHUYECKHE OIIK-4-Y1 JI1.6J13.1
CBOIicTBa. OIIK-4-B1 JI3.3
DNEKTPOU3OISIIMOHHBIE 213253 54
IIaCTMACChI, (PeNbIupOBaHbIE
Matepuaibl. /Cp/
4.2 Martepuassl Ha OCHOBE 12 VYK-2-31 YK-2- | JI1.1J11.2 P3
Kay4yKa, JIJAKH, SMaJIH, V1 VK-2-Bl JI1.3J11.4
¢mrocel. Kunkue OIIK-4-31 JI1.5
JIUAIIEKTPUKH, Ta3000pa3HbIC. OIIK-4-V1 JI1.6J13.1
AKTUBHBIE JUIIEKTPUKHU: OIIK-4-B1 JI3.3
CUTHETOAUNIIEKTPUKHY, 01223354
anekTpeTsl. /Cp/
43 Jusnexrpuueckue 16 VK-2-31 YK-2- | JI1.1J11.2 P3
Matepuaisl /Cp/ Y1 YK-2-Bl1 JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J13.1
OIIK-4-B1 JI3.3
21322 23 54
4.4 Omnpenernenue 14 VK-2-31 YK-2- | JI1.1JI1.2 P3
JUAIIEKTPUUECKOM V1 YK-2-Bl JI1.3 J11.4
MPOHUIIAEMOCTH U TaHreca OIIK-4-31 JI1.5
yIila IUBIEKTPUUECKUX OIIK-4-V1 JI1.6J13.1
HOTEePh JUAEKTPUKOB /Cp/ OIIK-4-B1 J3.3
D12223 54
Pasnea 5. MarunTHble
MAaTepUAaJIbI
5.1 OCHOBHBIE XapaKTEPUCTUKU 12 VK-2-31 YK-2- JI1.1 J11.2 P3
MAarHUTHBIX MAaTEPHAIIOB, UX V1 VK-2-B1 JI1.3 J11.4
KJaccu(uKaIys. OIIK-4-31 JI1.5
Hccnenosanue netiu OIIK-4-Y1 JI1.6J13.1
rUCTepe3uca OIIK-4-B1 JI3.3
(heppoMarHuTHOTO D122233 54
MaTepHaja U IoCTpOeHHE
OCHOBHOM KpUBOM
HamarHmunBaHus /Cp/
5.2 MarHuTHO TBepble, 13 VK-2-31 YK-2- | JI1.1JI1.2 P3
MAarHUTHO MSTKHE MaTepuaibl Y1 YK-2-Bl1 JI1.3J11.4
JIJIST HU3KO YaCTOTHBIX U OIIK-4-31 JI1.5
BBICOKO YaCTOTHBIX OIIK-4-V1 JI1.6J12.1J13.
noneit. /Cp/ OIIK-4-B1 1J13.3

01035233 54




53 JomarHss (KOHTpOJIbHAS) 2 10 VK-2-31 YK-2- | JI1.1JI1.2 P3
paboTa /Cp/ V1 YK-2-Bl JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2J13.1
JI3.2JI3.3
013233 54
5.4 IMonroroeka k 3x3ameny /Cp/ 2 16 VYK-2-31 VK-2- | JI1.1J11.2 KM3
Y1 VK-2-Bl JI1.3 J11.4
OIIK-4-31 JI1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
JI3.3
31 352 33 54
5.5 [IpoBenenue 2 9 VK-2-31 YK-2- | JI1.1J11.2 KM3
sK3aMeHa /JK3aMeH/ V1 VK-2-Bl JI1.3J11.4
OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
JI3.2J13.3
210222354
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITeJIbHOH MOATOTOBKH
Kon KonTtponwsHoe Tposepaembie
KM MepOTpUSTHE HHIMKATOPBI Bompocs! At mOATOTOBKH
KOMIIETEeHIU I

KM1 Jlaboparopras OIIK-4-31;0I1K-4- | 1. g 9ero UCTIOIB3YIOTCS CIUIABBI TYTOIIABKUX U OJIATOPOIHBIX
pabora Nel V1;0IIK-4-B1;YK-2 |metamnos?

Metoanka BeIOOpa -31;VK-2-V1;YK-2- | 2. Kakue BemiectBa OTHOCAT K MTPOBOJHUKAM BTOPOTo poja?

MaTepHai Iy B1 3. Kakas u3 cranel siBiseTca HU3KOYINIEPOAUCTON KaUeCTBEHHOU

M3TOTOBIICHHUS KOHCTPYKIIMOHHOH cTanbio?

yKa3aHHOM Aeranu 4. Kax Ha3bIBAIOT CIOCO0O MOITYYCHUS CIIOKHBIX 110 KOH(UTYparmn
TOHKOCTSHHBIX OTJIIMBOK?

KM2 JlabopaTopnas OIIK-4-31;0I1K-4- 1. B 4eM cocTouT paznuyre TemiiepaTypHoro koddduimenrta
pabota Ne2 V1;0IIK-4-B1;YK-2 |compoTuBIeHHS METATUIOB U TIOTYIIPOBOIHUKOB?
TemnepaTypHbIit -31;YK-2-Y1;YK-2- |2. B 4em cOCTOHUT OTIINYHE HIEKTPUIECKUX CBOWCTB MOJIYITPOBOTHUKOB
KO3 GHUIIHCHT, Bl U MeTajIoB?
yaensHOoe 3. 3anmummnTe BEIpakeHHE, MOKa3bIBAOIIee 3aBUCHMOCTD
CONPOTHUBIICHUE U COINPOTHUBIIEHUS METAJUIOB OT TeMIIEPaTYpHI.

IIPOBOIUMOCTh 4. 3anumnTe BRIpaXXEHHE U TEMIIEPaTypHOTro Kodddunnenra
MIPOBOTHUKOB COTIPOTHUBIICHUS METAJUIA M YKAXKHUTE €T0 Pa3MEPHOCTh B CHCTEME

ennuaui; CH.




KM3

DK3aMeH

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1;VK-2
-31;YK-2-V1;VK-2-
B1

Teoperudeckue BOMPOCH K BK3aMEHY:

. Kitaccuuxanmys a1ekTpoTeXHH4ecKnX MaTeprasoB.

. IloHsTHE O TPOBOAHMKOBHEIX MaTepHaax.

. OCHOBHBIE TOHATHS U JIEMEHTHI 30HHOW TEOPHH.

. [IpoBoiHUKM TIepBOTO M BTOpOro poja. [lnazma.

. DNeKTPOMPOBOAHOCTD TUINEKTPHKOB.

. Y ienbHas IPOBOJMMOCTE M COIIPOTHBIICHNE TIPOBOIHUKOB.

. [lonapuzanus AUAIEKTPUKOB.

. 3aBUCHMOCTb Y/IEIBHOTO CONPOTHUBJIEHHS IPOBOJIHUKOB OT COCTaBa
CIIaBa M TEMIEPATypHI.

9. JlmanexTprdaeckue NoTepH. DIeKTpuIecKas IPOIHOCTh
JUIIIEKTPUKOB.

10.TepmoaBmxkymas cuna. Tepmonapel. CriaBel A7l TEpMONap.
11.MexaHnu4ecknue CBOMCTBA TUIIEKTPUKOB.

12.ITpoBOAHUKOBEIE MAaTEPHAIIBI C BEICOKOI IPOBOAUMOCTBIO.
13.Tepmudeckue CBOMCTBA AUAIEKTPUKOB.

14.CBepXNpOBOHUKY U KPUOIIPOBOJHUKH.

15.®u3uK0-XMMUYECKUE CBOICTBA NUAIEKTPUKOB.

16. KoHnTakTHbBIE TPOBOJHUKOBBIE MaTE€pPHAbI.

17. CoOcTBEHHBIE M IPUMECHBIE TTOITYIPOBOJHUKH.

18. IIpOBOTHIKOBBIE MaTePHAIIBI C OOJIBIINM YHEIEHBIM
COIIPOTHBIICHHUEM.

19. OcHOBHBIE 1 HEOCHOBHBIE HOCUTENH 3aps/ia B OIYNPOBOJAHUKAX.
20. JlnaMarHUTHBIE, TApaMarHUTHEIE, ()eppOMarHUTHBIEC BEIECTRA;
aHTH(EePPOMATHETHKH.

21. 3aBHCHMOCTH JEKTPOIIPOBOIHOCTH MOIYIIPOBOIHUKA OT
TeMIepaTypbl.u KOHIIEHTpauun npumecei. 22. Temnepatyps! Kiopu,
Heens.

23. 3aBUCHMOCTB HIEKTPOIPOBOJHOCTH MOIYIPOBOAHUKA OT
KOHLEHTpAIUU NpUMeceii.

24. CepxoOMEHHOE B3aUMO/ICHCTBIE B (DeppUMarHeTHKax.

25. 3aBHCHMOCTb IIPOBOJMMOCTH IOJYIPOBOAHUKA OT HANPSHKEHHOCTH
BHEIITHETO AIEKTPUIECKOTro NoJjsl. 26. OCHOBHAs KpUBas
HaMarHu4uBaHUs (peppoMarHeTuKa.

27. TeH3049yBCTBUTENHHOCTH ¥ (POTOIPOBOTUMOCTD TIOTYIIPOBOIHHKA.
28. MarHuTHBIN rHCTEpe3HC.

29. Dddexrsr 3ecOeka, [TenbThe, ToMICOHA.

30. OcraTo4Has HHIYKIHS ¥ KOIPIUTHBHAS CHIa. MarHUTOCTPUKIIHS.
31. Dddexr Xomna.

32. TeXxHUUECKH YUCTOE HKEeIe30.

33. IloHsiTHE O p-n MEPEXOAE, ETO BOJIbTAMIIEPHAS XapaKTEPHCTHKA.
34. Tlepmannoun. Anscudep.

35. I'epmaHUid.

36. TepMunBap, NepMeHIIOP, KAIbMaJJION, TEPMAJIION, KOMIIEHCATOPBI.
37. Kpemuuii

38. AMop¢HBIE MArHUTHBIE MaTePHAIbL.

39. CeneHn, Temnyp

40. Marauroausnekrpuku. Oepputsl.

41. Kapbun xpemHus. buHapHbIe COSTUHEHUS.

42. JIuTble BEICOKOKOAPIIUTHBHBIE CILIABHI.

43. Knnaccudukaius 3JeKTPOTEXHUYECKUX MaTepHAIIOB.

44. MetainokepaMUuecKie U METAJUIOIUIACTUYECKUE MATHUTBL.

45. DAeKTpOnpOBOAHOCTh AUAIEKTPUKOB.

46. OcoOeHHOCTH MarHUTOTBEPIBIX MaTEPUAIIOB.

47. Tonapuzanus AUAIEKTPUKOB.

48. MaranToTBEpbIe (peppHTHL.

49. DnexTpuyuecKas IPOYHOCTh JHIIECKTPHKOB.

50. MarHUTOTBEpbIE CIIIABBI HA OCHOBE PEIKO3EMEIbHBIX METANIIOB.
51. MexaHnuyeckue CBONCTBA AUIIEKTPUKOB.

52. MarautoTBEpABIE MAPTEHCUTHBIE CTANIU U IIJ1ACTUYECKU
JneGopMHUpyeMBbIe CIIIaBbI.

53. Tepmuueckue cBOWCTBA AUAIEKTPUKOB.

54. CoOCTBEHHBIE U IPUMECHBIE TTOTYIIPOBOIHUKH.

55. OU3UKO-XUMUYECKUE CBOUCTBA JUAIEKTPUKOB.

56. OcHOBHBIE U HEOCHOBHbBIE HOCUTEIH 3aps/a B MOIYIPOBOJHUKAX.
57. Ilonarue o NPOBOAHUKOBBIX MaTepHaax.

58. 3aBUCUMOCTB MEKTPOIPOBOJHOCTH MOJIYIIPOBOJIHUKA OT
TeMIepaTypsbl.
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59. IIpoBoJHMKH IIEPBOTO U BTOpOTO poxa. [Tnazma.
60. 3aBUCHMOCTb AIEKTPONPOBOJIHOCTH MOIYIPOBOAHUKA OT
KOHILIEHTPAIH IPUMECH.

IIpumepsbl npakTHYECKUX 3aJJaHUM K SK3aMEHY:

1. Onpenenure ATUHY aIFOMUHUEBOM MPOBOJIOKH, eciu ee macca 0,04
KT, a conpotusierne 11,5 OM (ynenpHOe COPOTHBICHHE ATFOMUHHS
2*107-8 OM"-" M, mIOTHOCTH anmoMuHuA 2,7 r/cM (KyO.)

2. MenHas mMHa NpsIMOYTOJIBHOTO CE€UYEHHs OTJIeNIeHa OT KopIryca
OTIOPHBIM M30JITOpOoM. OnpenenuTh 00bEMHOE COTPOTHBIICHHE RV Tipn
U3BECTHBIX JAaHHBIX: quaMeTp usoisropa D =40 MM, BeIcOTa H3014TOpa
H = 15 MM, BbIcoTa 3BeHa u3oasTopa h = 10 MM, BeIcoTa oTCceka a = 12
MM, Hanpsbxerue uszonstopa U = 200 B, konudecTBo 3BeHbeB N= 6 1T
(pv=10"12).

3. MenHas MUHA TPSMOYTOIBHOTO CEYEHHS OTAENEHa OT KOopIryca
OTIOPHBIM U30JIATOpOM. OnpesieuTh MOBEPXHOCTHOE CONPOTUBIEHHUE
Rs mpu u3BeCTHBIX AaHHBIX: AMaMeTp uzoisaropa D = 70 mm, BeicoTa
nzomsitopa H = 20 MM, BeicoTa 3BeHa m3oasTopa h = 10 MM, BeicoTa
oTceka a = 12 MM, Hampsbkenue uzossitopal = 200 B, konudecTBo
3BeHbeB N= 8 mT. (ps = 1014 )

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX 11O JUCIHUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPBL ConepxxaHue pabOTHI
paboTHI paboTHI N
KOMIIETEeHIUH
P1 Jlaboparopras OIIK-4-31;0I1K-4- 1. MaiiTe onpeneneHye MOHATHUS «31EKTPOTEXHUUECKUH MaTepuamy 1
pabora Nel V1;0IIK-4-B1;YK-2 |Ha30BUTE KIaCCHI MATEPUAIIOB, IPUMEHAEMBIX B JIEKTPO3HEPTETUKE.
Meronuka BeIOOpa -31 2. HazoBuTe TpH OCHOBHBIX [TapaMeTpa, XapakTepU3YIOILue
MaTepua Juis AIIEKTPOTEXHUYECKHE CBOHCTBA MaTepHaa.
HA3TOTOBIICHUS 3. Kak cBsi3aHbl 2JIEKTpUUECKHE U MATHUTHBIE CBOWCTBA CO CTPOCHUEM
yKa3aHHOM AeTanu BEILIECTBA U CTPYKTYpOil MaTepuaia?
4. HazoBuTe YeTHIpe OCHOBHBIX BHa XUMHUYECKOH CBSI3H
5.YT0 Takoe «3Heprust CBA3u»?
6. YBsDKUTE CBOMCTBA MaTepraa C BUJOM XUMHUUECKON CBSI3U
P2 JlaGopaTopnas OIIK-4-31;0IIK-4- | 1. Yro Takoe Temneparypubiit koadduiment? Kakum oOpa3om ero
paboTa Ne2 V1;0IIK-4-B1;YK-2 | moxHO paccuurarb?
TemmnepaTypHbIi -31;VK-2-V1;YK-2- |2. Uro Takoe yaenbHoe conporusieHue? [1o kakum KpuTepusiM OHO
K03 GHUIIUEHT, B1 ompezensercs’?
yIenpHOoe 3. Yto Takoe NpOBOJUMOCTb IIPOBOIHUKOBBIX MarepuanoB? I1o kakum
COIIPOTHBIICHHE U KPHUTEPHSIM OHO PACCUUTHIBACTCS?
MPOBOAUMOCTH 4. Kak mocTpouts rpad K 3aBUCHMOCTH CONPOTUBIICHUS METaJIa OT
MIPOBOTHUKOB €ro Temneparypsi?
5. B 9eMm cocrouT pasnuuue TeMneparypHoro koaddumnrenra
COIIPOTHBIICHHS METAJUIOB U MTOJYIIPOBOTHUKOB?
6. B ueM cOCTOHUT OTINYME HEKTPUIECKHX CBOUCTB MOTYIPOBOAHUKOB
U METaJIoB?
P3 KoHnrponbshas OIIK-4-31;0I1K-4- |3amaua Nel OnpeneneHue cedeHUs TOKOTIPOBOISAIIUX IIIMH
pabota V1;0IIK-4-B1;YK-2 |3amgaua Ne2 Onpenenenue mapamMeTpoB IBUTATENS, pacyeT U BHIOOD
"UccnenoBanue -31;YK-2-Y1;YK-2- | MarHuTHOTO IycKaTems
aneKkTporexHuuecku | Bl 3anmaya Ne3 Pacuer u BEIOOp TEIJIOBOTO perie
X U 3anaya Ne4 Pacuer repkoHOBOTO pere
KOHCTPYKIIUOHHBIX 3amada No5 OmnpeeneHnue CONPOTUBIICHNS U HATPY30YHOM CIOCOOHOCTH
MaTepHuaaoB” pesucropa

5.3. OueHovHble MaTepuaJibl, HCIOJb3yEeMbI€ VISl JK3aMEHa (onncal-me 6I/IJ'ICTOB, TECTOB U T.l'l.)

MuHHCTEpCTBO HAYKH U BBICIIEro oopa3oBanus Poccuiickoii denepanuu

®DenepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEkKAECHUE
BBICIIIETO 00pa30BaHUA
«HanuuoHanbHbIN Hccae10BaTeNbCKUM TEXHOJIOTHUECKUN YHUBEPCUTET

«MUCuCy»

HOBOTPOULIKWI ®UITAAIT
Kadenpa DnexTposHepreTHKH U 37IEKTPOTEXHUKH

JucrmmmHa: «NeKTPOTeXHIYECKOe M KOHCTPYKIIMOHHOE MaTepPHAJIOBEICHHEY
Hamnpasnenue: 13.03.02 «DneKTposHEpreTUKa U 3IeKTPOTEXHUKA

SK3AMEHALIMOHHBIN BUJIET Ne 0




1. Kiaccugukanus 31eKTpOTEXHUYECKUX MaTEePHAIIOB.

2. [lonsiTHE O MPOBOAHUKOBBIX MaTepUaax.

3. Onpenenute JUIMHY aTIOMHHAEBON POBOJIOKH, eciu ee Macca 0,04 kr, a conpotusnenue 11,5 Om (yaenpHOE COMPOTHUBICHUE
amomuHus 2*107-8 OM"-" M, IIOTHOCTH amoMuHusA 2,7 1/cM (KYO.)

CocTaBui: CT. pernoiaBaTeb . B. Benbix

3aB. kadenpoit Dud: P.E. Maxupuna

O6pa3zen 3aganuii 17151 9K3aMeHa, poBoanMoro auctaHiuonno B LMS Canvas (OIIK-4-31,Y1,B1; YK-2-31,V1,B1):
1. ArperatHoe COCTOSIHHE TPOBOHUKOB:

- TBEPIIOE, KUKOE;

- TBEPOE;

- TBEPJIOE, JKUAKOE, COCTOSTHHE HOHU3UPOBAHHOTO T'a3a;

- JKUJIKO€E, Ta3000pa3Hoe.

2. KoBanieHTHast XuMHUeCKas CBSI3b OINpeeNnseTcs

- MOMAapHBIM 00BETUHEHUEM BATICHTHBIX 3JICKTPOHOB COCETHUX aTOMOB;

- TIepepacnpeelieHueM BaJIEHTHBIX AJIEKTPOHOB OT THIIMYHOTO METajlIa K TUITMYHOMY He-MeTallly,

- cunamu Ban-nep-Baanbca;

- CHJIaMH B3aUMOJICHCTBHSI CBOOOTHBIX IEKTPOHOB C MOJIOKUTEIBHO 3apPSHKEHHBIMA HOHAMK METaJLIOB.

3. MoHHas XUMHYECKas CBSI3hb

- XapakTepHa Ui MEeTaJlIOoB;

- OCYIIECTBIIICTCS 3a CUET NepepacIpeieieHns] BaJICHTHBIX AJIEKTPOHOB OT TUITMYHOTO METaJljla K THIIMYHOMY[ | HEMETaJuTy U
MIPUTSHKEHUS. 00Pa30BABIINXCS TTOJIOKUTEIFHO U OTPUIIATETHHO 3aPsHKEHHBIX HOHOB;

- OCYILIECTBIISIETCS 32 CUET MPUTSHKEHUS TOJIOKUTENBHO 3apsHKEHHBIX HOHOB METajllla U CBOOOTHBIX DIIEKTPOHOB;

- OCYIIECTBIICTCS 3a cueT cuil Ban-nep-Baanbca.

4. Meramndeckass XMMHYECKas! CBSI3b

- CBSI3b MEX/IY MOJIOKUTENBHO U OTPUIATEIHHO 3apsHKEHHBIMU HOHAMY METaIa,

- CBA3b MEXY MOJIOKUTENBHO 3apSHXKEHHBIMUA HOHAMH METaJlIa U «AJIEKTPOHHBIM ra30M» CBOOOIHBIX JIEKTPOHOB;
- CBsI3b MEX/y BAJICHTHBIMH DJIEKTPOHAMHU METAILNIA,;

- CBs3b 3a cueT cui Ban-nep-Baanbca.

5. Toueunbie AeheKThl KPUCTAITHIECKON CTPYKTYPHI:

- IUCJIOKAIIUHU, TIOPBI, TPEUINHBI;

- BAaKaHCHUH, TIOCTOPOHHUE BKIIIOYCHUS, TPAHUIIBI 3€PEH;
- Ie(eKThI TOBEPXHOCTH, ITPAHUIIBI 3€PEH;

- BAKaHCHHU, UyXXEPOJHBIC ATOMBI.

6. Jlucnokanus — 3T0

- TUHEHHBIN Te(PEeKT KPUCTAITHMUECKON PEIIETKH;

- pacoJio’keHHe aTOMOB B KPUCTAILIE;

- CMEILEHNE MOHA U3 y3JIa HOHHOM PELIeTKY;

- IOBEPXHOCTHBIN Ae(hEKT KPUCTATUINIECKOM PEIIEeTKH;

7. KakuM XUMHYECKHM 3JIEMEHTOM HACHIIIAETCS TIOBEPXHOCTH U3IEIHSI TPH CHITUITMPOBAHUH:
- aJIIOMHHUEM;

- YIJIEpOJIOM;

- KpEMHUEM;

- a30TOM.

8. Ungexcel Muiiepa — 3To

- TPH LEJNBIX YUCIIA, SBISIOIINECS BEIMINHAME, 0OpaTHBIMHU OTpe3KaM, OTCEKaeMbIM JIAHHOH IJIOCKOCTBIO Ha OCSX [ | KOOpIHMHAT;
- J1Ba LEJbIX YHCIIA, SBIIAIOINECS BEIMYMHAMU OTPE3KOB, OTCEKAEMbIX JaHHON INIOCKOCTHIO Ha OCSAX KOOPIUHAT;

- TPM LIEJIBIX YHUCIIA, SBISIOIUECS BEIMUMHAMH OTPE3KOB, OTCEKAeMBbIX ITaHHOMN IJIOCKOCTBIO HA OCSX KOOPJAMHAT;

- TPY LEJIbIX YUCIa— KOOPJAUHATHI TNIOCKOCTH Ha ocsiX X, Y, Z.

9. OCHOBHBIE MEXaHUYECKHE CBOWCTBA MAaTEPHAIIOB:

- BIIEKTPOIPOBOJIHOCTb, TBEPIOCTb, XPYIIKOCTD;

- IPOYHOCTH, TEIUIONIPOBOHOCTD, XPYIKOCTb, INTACTHYHOCTD, YIPYTOCTE;

- IPOYHOCTH, YIIPYTOCTh, TEPMUUECKOE PACIIHPEHHUE, XPYIKOCTb, IITACTHIHOCTS;
- IPOYHOCTb, MIIACTUYHOCTH, TBEPAOCTH, XPYIIKOCTh, BI3KOCTb.

10. Kakue u3 npuBEICHHBIX MEAHBIX CIIABOB HAXOIAT HauOOJIbIIee MPUMEHEHHE B IPOMBIIUICHHOCTH?
- JlaTynu;




- ONOBSHHBIC U CBUHLIOBBIE 0A00HUTHI I MEHEe Harpy)KEHHBIX TOIIUITHUKOB;
- IlunkoBbIe ¥ aHTU(PUKIIMOHHBIC CILIABHI;
- ATTOoMUHYEBBIE aHTUPPUKITHOHHBIE (TIOJIINITHUKOBBIC) CTUIABBL.

11. Kakue marepuanibl OTHOCSATCS K TPYIINE MaTEePUaIOB BHICOKOM TPOBOIUMOCTH:
- TAHTaJ] U PEHUN;

- MEJIb ¥ ATFOMUHUIA;

- rpaUT U TUPOIUTHIECCKHIH;

- YIJIEpOJ IUHK U XPOM.

12. Yupyras nedopmanus

- SIBJISIETCS HaKaryIMBarowleiics aepopmanueii;

- SIBJISICTCS HeHAKAIUTHBatoIeics aedopmarueii;

- TI0 cHJIe BO3/ICHCTBHS OOJBIIE TUTACTHYECKON, U MaTepHal Mociie CHATHS BO3JACHCTBISI BOCCTaHABIMBACT NIEPBOHAYATILHYIO (hopMy
Y pa3Mephl;

- IPUBOJMT K HEoOpaTUMbIM IIPOIIECCAM B MaTepHare.

13. Teepaocts no Poxsemny onpenensercs

- IUIOIA/BIO OTTICUATKA;

- IMaMETPOM OTIIEUaTKa;

- Pa3HOCTHIO TIIYOMH OTIICUaTKOB MEXIY IPEIBAPUTEIHHON H OCHOBHOI Harpy3KaMmu;
- Harpy3Koi.

14. KpuBas oxmaxJaeHus, aHAIOTHYHAS KPHBOI OXJIXICHHUS YHCTOTO METaIlIa, XapakTepHa IS CIUIaBOB THIIA
- aMOp(HOH CTPYKTYpHI;

- XUMHYECKOTO COCANHEHHS;

- TBEPJOTO pacTBOpA.

- OBTEKTHKH.

15. OTHOCHUTEIBHOE YUTMHEHHE NIPH PACTSIKCHHU IPAKTUYECKHA OTCYTCTBYET Y
- TBEPJIBIX MaTEPHAIIOB,;

- XpYIIKAX MaTEpHAIIOB;

- IUTACTHYHBIX MATEPUAJIOB;

- YIPYTUX MaTepHAIOB.

16. IlpaBunbHOE OIpeeNeHne

- HesaBucuMocTh CBOMCTB KpHUCTalIa OT HANpaBIeHHs HAa3bIBA€TCS aHU30TPOMHUEIL;

- Manexcer Muepa, KOTOpBIE 3aKIFOYEHEI B KBaIpaTHBIE CKOOKH, XapaKTEpU3YIOT PACIIONIOKEHHUE TPYIIEI[ | IMapaienbHbIX
IUIOCKOCTEH B KpUCTAILIE;

- [MonukpucTaminueckoe CTpOEHHE MPEACTABIsIETCs B BUE OOBIIOr0 YUCIa KPUCTANIOB MalbIX pa3MepOB;

- [Nonmumopdu3M XapaKkTepeH Julsl BCeX KPUCTAIUIMUECKHX BEIIECTB.

17. K xaxoMy THITy IPOBOJHMOCTH TBEPHOTO BEIIECTBA OTHOCATCS CYIb(PUIBI
- IPOBOAHUKH;

- TIOJIyIIPOBOTHUKH;

- TUBIEKTPHKH;

- H30JISTOPBL.

18. JIukBuIyC Ha AUArpaMMe COCTOSIHUS CIUIaBOB — 3TO

- TEOMETPUUYECKOE MECTO TOYEK KOHIIA KPUCTAJIM3ALMU BCEX CIUIABOB HE3aBUCHMO OT COCTABA;

- KpUBasi, BBIIIC KOTOPOH BCE CILIABBI, HE3aBHCHUMO OT COCTaBa, HAXOATCS B IBYX()a3HOM COCTOSIHUM;
- TEOMETPHUYECKOE MECTO TOUEK Hayasla KPHCTAJUIN3AlMU BCEX CIUIABOB, HE3aBUCHUMO OT COCTAaBa;

- KpuBasl, BbILIE KOTOPOH BCE CILIABBI, HE3aBUCUMO OT COCTABa, HAXOJATCS B TBEPAOM COCTOSHHUM.

19. HaubonpIielr KOppO3UOHHOW YCTOWYMBOCTHIO 00IaIaeT CICAYIOIIUI METaILT:
- Me/Ib;

- XpoMm;

- JxKeJe30.

20. XuMuyeckre CBOMCTBa MaTEpHUAaIOB ONPENEIIAIOTCS:
- JIIEeMEHTapHBIM XHMMHUUECKUM COCTaBOM,;

- TUTIOM XMMHYECKOH CBS3H;

- KOHIIEHTpaLuel HocuTenen 3apsia.

21. Comuayc — 3T0 CIUIOUIHAS IIpsMast TMHHS Ha AUarpaMMe COCTOSIHUS CILUIaBOB BHIA

- XUMHYECKHE COCIUHEHUS;

- TBEp/bIE PACTBOPHI C OTPAHNYCHHON PaCTBOPIMOCTBIO 0O0MX KOMIIOHEHTOB B TBEPJOM COCTOSIHUH;

- TBEp/Ibl€ PaCTBOPHI C HEOTPAHUIEHHOH PaCTBOPUMOCTBIO 000MX KOMIIOHEHTOB B TBEPIOM COCTOSHHUY;




- MEXaHUYECKUE CMECH.
22. JInst KpUCTATITMYECKOTO COCTOSIHUS BEIIECTBA XapaKTEPHbI:
- BBICOKasl 3JIEKTPOIIPOBOIHOCTb;

- aHU30TPONUS CBOMICTB;

- BBICOKasl MIACTHYHOCTB;

- KOPPO3UOHHAsl YCTOWYHUBOCTb.

23. TBepaoe Teno, npeacTapisiomnee co00il COBOKYITHOCTh HEOPUEHTUPOBAHHBIX OTHOCHTENIBHO JPYT APYyra 3epeH-KPUCTaLTUTOB,
NpPEICTaBIIET COOON:

- TEKCTYpY;

- TIOJIMKPUCTAILT;

- MOHOKPHCTAJIL;

- KOMITO3HIIAIO.

24. Kpucrann ¢popMHupyeTcs ITyTeM IpaBUILHOTO MOBTOPEHHUSI MHKPOYACTHI] (ATOMOB, HOHOB, MOJIEKYIT) TOJIBKO 110 OJHON
KOOp/IMHATE:

- BEPHO;

- BEPHO TOJIBKO JUI1 MOHOKPHCTAJIIOB,;

- HEBEPHO;

- BEPHO TOJIBKO JUIS TTOJIMKPUCTAILIOB.

25. lnst aMop(HBIX MaTEepHaTIOB XapaKTEPHO

- HaJIM4ue GUKCUPOBAHHON TOUKH IIaBJICHNUS,;

- HaJM4He TEMIIePaTypHOTO HHTEpBaJIa IUIABIICHNS;
- OTCYTCTBHE CIIOCOOHOCTH K PaCILIaBICHHIO.

26. BeH.leCTBO, COCTOAIICE U3 aTOMOB OJTHOI'O XUMHUYCCKOI'0 3JIECMCHTA, Ha3bIBACTCA:
- XUMHUYCCKH YHUCTBIM,

- XUMHUYECKU MPOCTHIM;

- XUMHUYECKUM COCANHCHUECM.

27. BemecTBo, cocTosIee U3 0JHOPOIHBIX aTOMOB HIIH MOJICKYII, U COJieprKalee HEKOTOPOe KOIMIECTBO JPYroro BEIIeCTBa, HE
MPEBBIILIAOIICE 38JAHHOTO 3HAYCHHSI, HA3bIBACTCS:

- XHMHYECKU YUCTHIM;

- XMMHYECKHU TPOCTHIM;

- XUMHYECKUM COETMHEHUEM.

28. VKaXuTe BUJI TOUCUHBIX CTATHUCCKUX JAC(PEKTOB KPUCTAIUIMYCCKOU CTPYKTYPHI:
- IMCIIOKAIINH;

- BAKaHCHUH;

- (OHOHBI.

29. YKaKuTE OJJHO U3 OCHOBHBIX XapaKTEPHCTHK CTPYKTYpbl MaTepHaa:
- KOHIIEHTpAIMsl HOCUTENeH 3apsna;

- CTEIICHB YIIOPSTI0YCHHOCTH PACIIOJIOKEHUSI MUKPOYACTHII;

- AIIEKTPOIPOBOHOCTb.

30. CiocoGHOCTh HEKOTOPBIX TBEPBIX BEIIECTB 00Pa30BbIBATH HECKOJIBKO TUIIOB KPUCTATMUECKUX CTPYKTYP, YCTOWYMBBIX TIPH
Pa3IUYHBIX TEMIepaTypax U JaBJICHUAX, Ha3bIBACTCS:

- HOTUMOP(HHU3MOM;

- TIoJIsIpU3anue;

- aHU30TOIIHCH;

- U30TPONHEN.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
NpeaycMaTpUBAET CIEAYIOLIIE PE3YAbTAThl U KPUTEPUH OLICHUBAHMUSA:

PesynbTar oneHuBaHUSA Kputepuu oneHku

«32UTCHO»: BrImosHeHB! Bce 3aJjaHusi KOHTPOJIBHOW paboThl, THOO JOMYIIECHB HE3HAYUTENbHbIE OMHOKA TPH
BBITOJIHEHHH.

«HE 3aUTEHO»: CTyaeHT He BBINOJIHWI WM BBIIOJHWI HENIPABUIBHO 3alaHUsI KOHTPOJILHON paboThI.

OreHKa pe3yIbTaTOB dK3aMEeHa OCYIIECTBIISICTCS IO OATLHON CHCTEME («OTIMIHOY, «XOPOIIOY, KYIOBIECTBOPUTEIHHOY,
«HEYHOBJIETBOPUTEIHHO»). DK3aMEH CUUTAETCS MPOUCHHBIM YCIICIIHO, €CITU MPH €ro MPOBEJICHUH MOyIeHa OIICHKA HE HIDKE
«YIOBIETBOPUTEIHLHOY.

ITpu noBeeHUH SK3aMeHa B MUCbMEHHOM (hOpME KPUTEPHUSIMHU OLICHKH SBIISTFOTCS

«OT1nnaHOY: O6a Bompoca OwieTa U3JI0KEHBI TTOTHO (B paMKax MpOTpaMMbl Kypca WM JIEKIIMOHHOTO Kypca) W TOYHO.
CrocoOHOCTh CaMOCTOSITENBHO MBICIHTD, SICHO M TIOCTE0BATEILHO U3JIaraTh CoAepKaHue OTBeTa, yMeHHe 0000IIaTh MaTepuall,
JieTIaTh BBIBOAKL. [IpaBriIbHBIC OTBETHI HA JOMOJIHUTEIBHBIC (IIPOBEPOYHBIC) BOIIPOCH B paMKkax Omiera. [TogpoOHOe n3noxeHne
OCHOBHBIX NOJIO)KEHHMI oTBeTa B JlucTe ycTHOTO ompoca.

«Xopouio»: O06a Bompoca WK OJUH U3 HUX B IIETIOM PACKPBITHI, HO U3JI0KEHBI HEJOCTATOYHO MOJHO (HE MeHee, 4eM Ha 80
—90 %), m0o B OTBETE COAEPKATCS HETOUHOCTH (B IMEHAX, XPOHOJIOTUH, B HA3BAHUU TEPMUHA NPH MOHUMAHHUU €0 CYTH U T.1.).
Hamame mocraTodHo moapoOHEIX 3amuceil B JIucte ycTHOTO ommpoca.

«Y IOBIETBOPUTEILHO»: W3noxxenne Kaxa0ro Bompoca B HE MeHee, 9eM Ha 60 %, rpyOble OmMOKH B ITEPHOIU3AIIX,
KJaccu(UKalMsiX, TPAKTOBKE OCHOBHBIX MOHATUH U T.1I. He3HaHHe 0THOTO M3 BOIIPOCOB MOKET OBITH KOMIEHCUPOBAHO IPYTUM
BOIIPOCOM (Ha yCMOTpEHHUE NperoiaBaTesis) Ipy COOTBETCTBYIOIIEH 3anucH B JIucte ycTHOro onpoca. HenocnenosarensHoe
M3JI0KEHNE MaTepuala, HeyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBieTBOpUTETHHOY: OtcyrcrBue 3amuceit B JIMCTe yCTHOTO OMpoca, OTKa3 OT OTBETa, MOJAMEHa OJHOTO BOIIpOca
JIpYruM, HaJu4yue mmnapraiku. M3noxenue BonpocoB MeHee, yeM Ha 60 %. He3HaHue OCHOBHBIX MOHATUH U NOJOXKEHUH TEMBIL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

IIpu moBeneHNY SK3aMeHa B GOpME KOMITBIOTEPHOTO TECTUPOBAHUSI KPUTEPHSIMH OLICHKH SIBIISIFOTCS:

«OTnu4HO»: Iomyuenue 6onee 90 % OGanaoB MO TECTY NMPHU BHINOJHEHNH TECTa 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xopouio»: Honyuernue ot 75 no 90 % OaIUIOB MO TECTY NPHU BBHINOJHEHHH TECTA 32 PErIIAMCHTHPOBAHHOE BPEMs

«Y IOBJIETBOPHUTEIHLHOY: IMonrygenue ot 50 mo 75 % GaJIOB IO TECTY MPH BBHIMOJHEHHN TECTa 32 PETJIaMEHTHPOBAHHOE

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHME

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubanoreka W3parenscTBoO, rOf, 311. aapec
JI1.1 |C.M.Boroayxos, Kypc maTepuanosenenus B M.: Mamunoctpoenue, 2003,
B.®.I'pebeHIok, BOTIPOCAax U OTBeTax: YueO.
A.B.CuntoxuH noco6ue
JI1.2 |Ilop pen. MarepuanoBenesne: YueOHUK M.: MI'TY um.H.D.baymana, 2008,
b.H.ApzamacoBa
JI1.3 | . A.-Tumodeen DNEKTPOTEXHUYECKUE CII6.: Jlans, 2012,
MaTepHalbl U U3JIEIUS:
Yuebn.mocodbue
JI1.4 |B.H.I'aganos Martepuanosenenue: Y 4eOHUK M.: HHO®PA - M, 2016,
JI1.5 |Yepenaxun A.A. DNEKTPOTEXHUYECKOE U M.: UH®PA-M, 2017,
KOHCTPYKIIHOHHOE
MaTepHuajJoBeAeHUEe: YIeOHUK
JI1.6 | Lene6posckuii FO. B. [ DnekrpoTexHuueckoe u Hosocubupck: HoBocubupckuii
KOHCTPYKLIMOHHOE roCyIapCTBEHHBIN TEXHUYECKUI
MaTepraIoBe/ieHNe: yaeOHoe yHUBepcurer, 2019,
nocobue https://biblioclub.ru/index.php?
page=book red&id=574645
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka W3parenscTBO, TO1, 3I11. agpec
JI2.1 |Konecos C.H. MarepuanoBenenue u M.: Berc. mk., 2004,
TEXHOJIOTUS] KOHCTPYKITMOHHBIX
MaTepuanoB: Y4YeOHUK
JI2.2 [ FHO.M.JlaxTHH, MarepuasnoBeaeHue: YueOHUK M.: Anesnc, 2011,
B.I1.JIeonTheBA.




6.1.3. MeTronuueckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3arnasue

bubnuroreka W3znarenbcTBO, TOA, 371. aapec

JI3.1 | JdaBeimkua M.H. DNEKTPOTEXHUYECKOE U H® HUTY MUCucC, 2013,
KOHCTPYKIIHOHHOE ttps://Ims.misis.ru
MaTepuaIoOBe/ICHHE:
JlaGopaTOopHBIi MPaKTUKYyM
JI3.2 |M.H. [JaBbiakux DNEKTPOTEXHUYECKOE U H® HUTY "MUCuC", 2013,
KOHCTPYKIIMOHHOE ttps:/lms.misis.ru
MaTepHaloBeICHNE
(PACYETHO-
I'PAOUYECKAS PABOTA):
Meroauueckue yka3aHus
JI3.3 |Muxeesa E. B. Martepuainsl 1 KOMIOHEHTBI Homkap-Ona: IToBoimxckuit
AIIEKTPOHHBIX CPECTB: TOCYIApCTBEHHBIN TEXHOJIOTHICCKHUN
1a60paTOPHBINA MPAKTHUKYM yauBepcurer, 2014,
https://biblioclub.ru/index.php?
page=book red&id=439241
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»
31 |Poccuiickas HaydHas aneKTpoHHAs OHONIHOTEKa www.elibrary.ru
3 ONeKTPOTEXHUIECKOE X KOHCTPYKIIMOHHOE https://lms.misis.ru
MaTepuaioBeICHHE
D33  |H® HUTY MUCuC www.nf.misis.ru
4 OdunmanbHbIH calT Kadeapbl DIEKTPOIHEPTETHUKH U http://kafedra-ee.ru/
anekrporexuuku HO HUTY MUCuC
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Micro-Cap 10 Evaluation
113 Microsoft Teams
1.4 |Zoom
1.5 |MATLAB & Simulink
6.4. IlepeueHb HH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 0a3 TaHHBIX
M1 http://www.center.eneral.ru/products.html — npoaykuus 3aBooB Poccuu, Mpou3BOASMINX IEKTPUICSCKHE MAIIUHBI U
: TpaHC(POPMATOPEI
N.2 |https://www.electromechanics.ru - caiit "DnekTpomexanuka"
N.3 |http://journals.ioffe.ru/journals/2 - "®u3nka 1 TeXHHUKA NOTYITPOBOIHUKOB"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Hasnauenue OcuHarenne
139 VYuebnass maboparopuss (kommbloTepHblid | Kommuiekr — yueOHoM  mebenm Ha 24 Mecta s
KJIacc) Kabuner KypCOBOI'O oOydaromuxcs, 12 CTanMOHApHBIX KOMIIBIOTEPOB  UIS
JUIUIOMHOTO NPOCKTHUPOBAHMS, | O0yJalOUXCsi, |  CTalMOHAPHBIA  KOMITBIOTEp IS

CaMOCTOSTEIBFHOH paboTh 00yJaromuxcs

nmpernogasarens (BCe C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC
Yuusepcurera MUCHC 4yepe3 nuuHBIA KaOMHET Ha
miargopme LMS Canvas u Moodle, umeH3nOHHBIC
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

B npomecce n3ydeHns ANCIUILTIHEI BBLACISAIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAas
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IIpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs paboTa - IIaHupyemas ydeOHast pabota 00yJaromuMCesl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJCTBE MPETIOAABATENs, HO Oe3 ero HeMoCpeACTBEHHOTro ydacTus. CaMocTosTeNnbHas paboTa, He
IpeIyCMOTPEHHas IPOrpaMMON yueOHO JUCIUIIINHBI, PACKPBIBAIOIIEH M KOHKPETU3UPYIOLIEH ee coJiepikaHne, OCYIIECTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEaIn3alii COOCTBEHHBIX YUeOHBIX M HaydHBIX HHTepecoB. s Gonee a3 dpekTuBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHONM pabOTHI IO AUCIHIUIMHE MPENOaBaTeIb PEKOMEHYET HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHaIbHYI0 METOANKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEINOJIHEHHbBIE 00yJaromuMucs paboThl U T.
1. Buael 3aganuii 11 BHEayIUTOPHOM caMOCTOSITENbHOM padOoThl, X CONEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBIHN U

I depeHIPOBaHHbIA XapaKTep, YIUThIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHIYAIBHO WM IPYIIIaMH CTyAEHTOB online (paboTa B 3MeKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), gacTbio KOTOPOIt HEMOCPEACTBEHHO MPeIHa3HAYEHHOH AT OCYIIECTBICHHS 00pa30BaTeIbHOTO




mponecca siBIsieTcst DNeKTPOHHbIH 00pa3zoBaTenbHbli pecypc LMS Canvas.) 1 Ha 3aHATHAX B 3aBHCHMOCTH OT LIeJIH, 00beMa,
KOHKPETHOI TEMaTHKK CaMOCTOSATEIBbHOM paboThl, ypOBHS CIOXKHOCTH. BO3MOKHO IpOBE/IeHNE CHHXPOHHON paboThl CO
CTyICHTaMH ¢ uctoib3oBanreM Microsoft Teams wimm Zoom. KoHTpob pe3ynbTaToB BHEAYAUTOPHOH CAMOCTOATEIFHOM paboTHI
OCYIIECTBIIETCA B IIPEAenax BpeMeHH, OTBEJCHHOTO Ha 00s3aTeIbHbIC yIeOHbIC 3aHATHA 0 JUCIUIIINHE Ha MPAKTHYECKUX ,
1a00paTOPHBIX 3aHATHSIX.




