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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 | - npuoOpereHne cTyAeHTaMH NPAKTHUECKHX HABBIKOB B OOJAcTH MaTepuaiioBeleHus U d(pdektuBHOH 00pabOTKH
U KOHTpPOJS KauecTBa MaTepUalloB;

1.4]- H3Yy4YC€HUC CTYACHTAMU HNPOLECCOB U HBJ'IeHPIfI, BO3HHUKAIOIINX B JJICKTPOTECXHUYCCKUX MaTEpUalax ImoJ
BOBJICfICTBHeM BHCIIHUX DJICKTPOTCXHUYCCKUX U MAarHUTHBIX TOJICH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B
2.1 TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4ar01Ierocs:
2.1.1 | Xumus
2.2 JAucuuninHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs1) HEOOX0UMO KaK
npealecTByIIee:

2.2.1 |IIpoeKTHBII TOAX0/1 B TEXHUKE

2.2.2 |IIpousBojacTBeHHAs IPAKTHKA MO TMOIYICHHIO IPO(eCCHOHATBPHBIX YMEHUH U ONBITa IPO()ECCHOHATBHOM AeATeIPHOCTH

2.2.3 | Teopus aBTOMaTHYECKOTO yIIPABJICHUS

2.2.4 | Teopus 3J€KTpONPUBOIA

2.2.5 | DnexTpuyecKre MallHbI

2.2.6 | MonenupoBaH#HE B DIIEKTPOIIPHUBOJIC

2.2.7 | OOuias sHEpreTUKa

2.2.8 |IIpoekTupoBaHUE HNEKTPOTEXHUIECKUX YCTPOICTB

2.2.9 |Pemenue npuKiIagHbIX 3a7a4 ¢ ucrnonb3oBanneM MATLAB

2.2.10 |CwunoBas 3IeKTPOHHUKA

2.2.11 |Cucremsl ynpasieHHs JIEKTPOIPUBOJOB

2.2.12 | ABTOMaTU3UpPOBAHHBIN NEKTPOIPUBOJ TUIIOBBIX TEXHOJIOTHUECKHUX IIPOLIECCOB

2.2.13 |IloaroToBKa K MpOLEIype 3alIUTHI U 3aIUTA BHITYCKHON KBATH()UKAINOHHOMN padoTHI

2.2.14 |IlpenaumioMHasl IpaKTUKa

2.2.15 |IlporpammupyeMble IPOMBIIIIEHHbIE KOHTPOJLIEPH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

YK-3: npoekTHpoBanue U pa3padoTka

3HaTb:

YK-3-31 ocHOBHBIE CTTOCOOBI Pa3pabOTKH M CO3/IaHNS KOHCTPYKIIMOHHBIX MaTEPHAIOB

IIK-2: npoexTHpoBaHue 00bEKTOB NPOGecCHOHAILHO 1eATeIbHOCTH

3HaTh:

I1K-2-31 ocHOBEI KOHCTPYKIIMOHHOI'O COCTaBa JJICKTPOTCXHUYCCKHUX MAaTCpHUAJIOB

OIIK-4: TeopeTHyeckasi U NpaKkTH4YecKas NpogeccuoHaIbHAs MOAT0OTOBKA (Croco0eH UCNoJb30BaTh CBOHCTBA
KOHCTPYKIHMOHHBIX U JIEKTPOTEXHUYECKUX MATEPHAJIOB B pacyeTax NapamMeTpPoB U PeXKMMOB 00beKTOB NMpodeccnoHalIbHO
AesATeJIbHOCTH)

3HaThb:

OIIK-4-31 oCcHOBBI MaTepUaIOBEACHUS U TEXHOJIOIUU KOHCTPYKIIMOHHBIX MaTEpUAIIOB

YK-3: npoekTupoBaHue u pa3paboTka

Ymern:

VK-3-Y1 ocylecTBIsTh IPOSKTUPOBAHKE U Pa3pabOTKy Uil H3TOTOBJICHHS IEKTPOIHEPIETHUECKOTO U AEKTPOTEXHUUECKOTO
000pynoBaHus

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHON JeATeIbHOCTH

YMmerb:

TIK-2-VY1 ocymiecTBIATh NPOSKTUPOBAHUE COCTAaBA OCHOBHBIX KOHCTPYKIIMOHHBIX MaTE€PUAIOB




OIIK-4: TeopeTuyeckasi M NpaKTHYecKas npogeccuoHa/IbHas MOAT0TOBKA (Croco0eH UCNO0Jb30BaTh CBOMCTBA
KOHCTPYKUHMOHHBIX U JIEKTPOTEXHUYECKUX MATEPUAJIOB B pacyeTax NapaMeTpPoB U PeXKMMOB 00beKTOB NpodeccHoHaIbHOI
JAesITeIbHOCTH)

YMmerb:

OIIK-4-Y1 onepupoBaTh OCHOBHBIMH MTOHATUSMH U OTIPEACTICHUSIMHU.

YK-3: npoekTupoBaHue u pa3padoTka

Baanernb:

VK-3-B1 MeTogamu pacuéra OCHOBHBIX IapAMETPOB EKTPOTEXHUUECKUX MAaTEPUAIIOB

IIK-2: npoekTHpPOBaHNe 00bEKTOB NPOGecCHOHAILHOI AeITeIbHOCTH

Baagers:

[IK-2-B1 MeTomaMu UCITOIb30BaHMS OCHOBHBIX METAJUNIMYSCKUX U HEMETAIUTMYSCKUAX MaTcpruaJIoB B AJICKTPOTCXHUICCKOM
TMIPOU3BOJICTBE, 4 UMEHHO B DJICKTPUYCCKUX MalllMHAX, annaparax, CTaHOUuAX U IMMOACTaHIUAX.

OIIK-4: TeopeTuyeckasi U NpaKkTH4YecKas nNpogeccuoHaIbHas MOAT0TOBKA (croco0eH UCNoJb30BaTh CBOHCTBA
KOHCTPYKIMOHHBIX U 3JIeKTPOTEXHHYECKUX MATEPHAJIOB B pacyeTax NapaMeTpPoB 1 Pe:KUMOB 00beKTOB NPo¢ecCHOHAIBHOI
nesiTeIbHOCTH)

Baanernb:

OIIK-4-B1 meToaukaMu BEITOTHEHHS pacyeTOB IPUMEHHUTEIBHO K UCTIOIB30BAHUIO IEKTPOTEXHUUECKUX M KOHCTPYKIIMOHHBIX
MaTepuanoB;

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemble | Jureparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pasnea 1. Beenenne
1.1 [Ipenmer xypca 2 1 OIIK-4-31 JIL.1J11.2 P3
«MarepuasioBe/icHUE. OIIK-4-V1 JI1.3J11.4
Texnonoruu OIIK-4-B1 JI.5
KOHCTPYKILIMOHHBIX JI1.6J12.1J13.
MaTepHuajoBy, €ro MeCTO B 1J13.3
cucreme 2102223354
ANEKTPOTEXHUIECKOTO
obpaszoBanus. /Jlex/
Pa3gen 2. [IpoBogHUKOBBIE
MaTepuAaJIbl
2.1 CBepx NMPOBOJTHUKH. 2 2 OIIK-4-31 JI1.1J11.2 KM1,K | P1,P2,P
Hemerannnueckue OIIK-4-Y1 JI1.3J11.4 M2 3
MIPOBOJTHUKOBBIE OIIK-4-B1 IIK- JI1.5
MaTepuaibl /JIex/ 2-31 TIK-2-V1 | JI1.6J12.1J13.
TK-2-B1 1J13.3
213253 54
2.2 [IpoBomHUKOBEIE 2 2 OIIK-4-31 JIL.1J11.2 KMILK | P1,P2,P
MaTepuaisl /TIp/ OIIK-4-V1 JI1.3 J11.4 M2 3
OIIK-4-B1 IIK- JI1.5
2-31 TIK-2-Y1 JI1.6J13.1
[K-2-B1 JI3.3
010222354
2.3 Metoanka BIOOpa MaTepHrai 2 2 OIIK-4-31 JIT.1 JI1.2 I'pynmossie | KM1,K | P1,P2,P
JUTSL UI3TOTOBIICHUS YKAa3aHHOM OIIK-4-Y1 JI1.3 J11.4 3aHATUS M2 3
neranu /J1a6/ OIIK-4-B1 IIK- J1.5
2-31 1IK-2-V1 JI1.6J13.1
TK-2-B1 JI3.3
213025354
2.4 [ToxaroroBka otuera mo 2 4 OIIK-4-31 JI1.1 JI1.2 KMI1,K | P1,P2,P
nabopaTopHoii paboTe OIIK-4-V1 JI1.3J11.4 M2 3
Nel /Cp/ OIIK-4-B1 IIK- JI1.5
2-31 TIK-2-Y1 JI1.6J12.1
[K-2-B1 JI2.2713.1
JI3.3
210923354




2.5 TemmnepaTypHblii 2 OIIK-4-31 JI1.1J11.2 I'pymmossie | KM1,K | P1,P2,P
k03 pUIHEHT, yaenbHoe OIIK-4-Y1 JI1.3 J11.4 3aHATHUS M2 3
COIPOTHUBIICHHE U OIIK-4-B1 IIK- JI1.5
MPOBOAUMOCTH 2-31 I1IK-2-V1 JI1.6J13.1
poBOIHUKOB /J1a6/ T1IK-2-B1 JI3.3

213233 54

2.6 [ToxaroroBka otdyera 1Mo 4 OIIK-4-31 JI1.1 J11.2 KMI1,K | P1,P2,P
nabopaTopHoit paboTe OIIK-4-Y1 JI1.3 J11.4 M2 3
Ne2 /Cp/ OIIK-4-B1 TIK- J1.5

2-31 [IK-2-Y1 | JI1.6J12.1J13.
IK-2-B1 1J13.3
0103233 54

2.7 CtpoeHue BemecTBa, ux 6 OIIK-4-31 JIT.1J11.2 KM1,K | P1,P2,P
KiIaccuuKaIys. OIIK-4-VY1 JI1.3 J11.4 M2 3
[IpoBogHMKOBBIE OIIK-4-B1 IIK- JI1.5
Mmarepuaist. /Cp/ 2-31 [IK-2-V1 JI1.6J13.1

I1K-2-B1 J3.3
D132 33 54
Pazgen 3.
IoaynpoBoaHuKOBbIE
MaTepHasbl

3.1 CBoiicTBa NOJTYIPOBOAHUKOB. 1 VYK-3-31 YK-3-| JI1.1JI1.2 P3
[IpocThie nomynpoBOIHUKH, Y1 VK-3-Bl JI1.3J11.4
HOJIyIIPOBOJHHUKOBBIE J1.5
coenuHenus. /Jlex/ JI1.6J13.1

J3.3
31 352 33 54
3.2 [TomynpoBoIHUKOBBIE 2 VK-3-31 YK-3- | JI1.1J11.2 P3
Matepuanst /IIp/ V1 VK-3-Bl JI1.3J11.4
J1.5
JI1.6J12.1J13.
1J13.3
D132 33 54
Pa3nen 4.
JAuasekTpudeckue
MaTepuaJbl

4.1 DJeKTpuuecKue, 14 OIIK-4-31 JIL.1J11.2 P3
MEXaHHYECKHUE, TEIUIOBEIC, OIIK-4-V1 JI1.3 J11.4
BJIQ)KHOCTHBIC U OIIK-4-B1 JI.5
(PU3NKOXUMHYECKHUE JI1.6J13.1
CBOMCTBA. JI3.3
DNEKTPOU3OISILIHOHHBIC D1 52 233 B4
TTaCTMACCHI, (heNTbIUPOBaHbIC
Mmarepuainsl. /Cp/

4.2 Martepuassl Ha OCHOBE 12 OIIK-4-31 JIT.1J11.2 P3
KaydyKa, JIaKu, SMaJiu, OIIK-4-V1 JI1.3J11.4
darocel. XKunkue OIIK-4-B1 JI1.5
JIJICKTPHKH, Ta3000pa3HEIE. JI1.6J13.1
AKTUBHBIE TUDTICKTPUKH: JI3.3
CHUTHETOUAJICKTPHUKH, D1 D52 233 B4
anekTpeTsl. /Cp/

43 Jusnexrpuueckue 16 OIIK-4-31 JI1.1 J11.2 P3
Matepuaist /Cp/ OIIK-4-Y1 JI1.3 J11.4

OIIK-4-B1 J1.5
JI1.6J13.1
J3.3
D132 33 54

4.4 Ornpenenenue 14 OIIK-4-31 JI1.1 J11.2 P3
JIUDIIEKTPUUECKOM OIIK-4-V1 JI1.3J11.4
IIPOHHUIIAEMOCTH U TaHreca OIIK-4-B1 J1.5
yIJa TUDJIEKTPUUECKIX JI1.6J13.1
moTeph AUANEKTpUKoB /Cp/ JI3.3

31 352 353 54

Pasgen 5. MarauTHbIEe
MaTepUaJbl




5.1 OCHOBHBIE XapaKTEePUCTUKU 2 14 OIIK-4-31 JI1.1J11.2 P3
MarHMTHBIX MaTEPUaJIOB, UX OIIK-4-V1 JI1.3J11.4
KIaccu(UKaIvs. OIIK-4-B1 J1.5
Uccnenosanue neriu JI1.6J13.1
rucrepesuca JI3.3
(heppoMarHuTHOTO 2103253 54
MaTepHala v IOCTPOCHNE
OCHOBHOM KpUBOM
HamaraunuuBanus /Cp/
5.2 MarHutHO TBeppble, 2 13 OIIK-4-31 JIT.1JI1.2 P3
MarHMTHO MSITKHE MaTepraibl OIIK-4-Y1 JI1.3 J11.4
JUIs1 HU3KO YaCTOTHBIX U OIIK-4-B1 JI1.5
BBICOKO YaCTOTHBIX JI1.6J12.1J13.
nonieit. /Cp/ 1J13.3
013233 54
53 JomMarrHsist (KOHTPOJIbHAS) 2 10 OIIK-4-31 JIT.1JI1.2 P3
pabora /Cp/ OIIK-4-V1 JI1.3 J11.4
OIIK-4-B1 JI1.5
JI1.6J12.1
JI2.2713.1
JI3.2J13.3
31 352 33 54
5.4 IMonroroBka k 3x3ameny /Cp/ 2 16 OI1K-4-31 JIT.1J11.2 KM3
OIIK-4-Y1 JI1.3 J11.4
OIIK-4-B1 IIK- JI1.5
2-31 TIK-2-Y1 JI1.6J12.1
[IK-2-B1 YK-3 JI2.2713.1
-31 YK-3-V1 JI3.3
VYK-3-Bl 2102223354
5.5 [IpoBenenue 2 9 OIIK-4-31 JIT.1 JI1.2 KM3
9K3aMeHa /OK3aMeH/ OIIK-4-Y1 JI1.3J11.4
OIIK-4-B1 IIK- J1.5
2-31 IIK-2-V1 JI1.6J12.1
IIK-2-B1 YK-3 J12.2J13.1
-31 YK-3-V1 JI3.2J13.3
VYK-3-Bl 21222354
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTtponwsHoe Iposepsembie
KM MepOTpUATHE HHIKATOPB Bompocs! a7 moArOTOBKH
KOMIIETEeHIUH

KM1 Jlaboparopras OIIK-4-31;0I1K-4- 1. JIys 9ero MCIomb3yI0TCs CIUIABBI TYTOTUIABKHX U OJIarOPOIHBIX
pabora Nel Y1;0IIK-4-B1 METaJIOB?

Meronuka BEIOOpa 2. Kakue BemiecTBa OTHOCST K IPOBOJIHUKAM BTOpOro poaa?

MaTepual JUist 3. Kakas u3 cranel siBisieTcsd HU3KOYIJIEPOAUCTON KaUeCTBEHHOM

M3TOTOBIICHHUS KOHCTPYKIIMOHHOH CTanpio?

yKa3aHHOM AeTanu 4. Kak Ha3bIBAIOT CMOCO0O MOTYyYCHHS CIIOKHBIX IO KOH(UTYparuu
TOHKOCTSHHBIX OTJIMBOK?

KM2 JlabopaTopnas IIK-2-31;I1K-2- 1. B 4eM cocTouT paznudrie TeMiiepaTypHoro koddduimenrta
pabota Ne2 V1;1IK-2-B1 COTIPOTHUBJICHUSI METAIIJIOB U MOJIYITPOBOJHUKOB?
TemnepaTypHbIit 2. B 4eM cOCTOUT OTIMYHE HIEKTPUUECKUX CBOHCTB MOJYIPOBOJHUKOB
ko3 durmeHt, 1 METaJI0B?
yaeIpHOe 3. 3anmummTe BEIpakeHHe, MOKa3hIBAOIIee 3aBUCHMOCTD
COTIPOTHUBIICHUE U COTPOTHUBIIEHUS METAJUIOB OT TEMITEPaTYPHL.

IIPOBOIUMOCTH 4. 3anumuTe BRIpaXXEHHE TS TEMIIEPaTypHOTro Kodddummenra
MTPOBOJTHUKOB COTPOTHUBIICHUS METAIUIA M YKAXKHUTE €T0 Pa3MEPHOCTh B CHCTEME
equann CU.




KM3

DK3aMeH

OIIK-4-31;011K-4-
V1;0IK-4-B1;TTK-2
31;TIK-2-V 1;[TK-2-
B1;YK-3-31;VK-3-
V1;VK-3-Bl

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. Dpdexr 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, TNIOTHOCTH amoMuHus 2,7 r/cm (ky0.)

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 uzosstopa U = 200 B, konmuvecTBo 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 mr. (ps = 10"14)

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 Y1;0IIK-4-B1 HA30BUTE KJIACCHI MATEPUANIOB, IPUMEHIEMBIX B JJIEKTPO3HEPIETUKE.
Meronuka BeIOOpa 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 MK-2-31;I1K-2- 1. Yro Takoe TemmepaTypHbiii koapdunment? Kakum o6pazom ero
paboTa Ne2 Y1;IIK-2-B1 MOHO PacCUUTaTh?
TemmnepaTypHbIi 2. Yto Takoe yzaenbHOe conporusieHue? I1o kakuMm KpUTEpUsIM OHO
K03 GHUIIUEHT, 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;IIK-2 | 3amgaua Ne2 OnpeneneHue mapamMeTpoB IBUTATENS, pacyeT U BHIOOD
"UccnenoBanue -31;IIK-2-Y [;IIK-2- | MarHUTHOTO IMyCKaTeNs
anekrporexHuueckd |B1;YK-3-31;YK-3- |3agaua Ne3 Pacuer u BBIOOp TEIIIOBOTO pele
X U Y1;YK-3-B1 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.)

CocraBuil: cT. IperoaBareib J.B. benbix

3aB. xadenpoit Dud: P.E. Maxupuna

O06pa3sernl 3ajaHuii 17151 9K3aMeHa, MPOBoAUMOro auctaniuonHo B LMS Canvas (OI1K-4-31,Y1,B1; T1IK-2-31,Y1,B1; YK-3-
31,V1,B1):

1. ArperatHoe COCTOSIHUE IIPOBOJAHUKOB:

- TBEPJI0€, )KUJIKOE;

- TBEPIIOC;

- TBEPIIO€, )KUAKOE, COCTOSTHHE HOHU3UPOBAHHOTO Ta3a;

- )KUJIKO€, Ta3000pa3Hoe.

2. KoBaneHTHast XuMH4YeCKas CBSA3b OMpPEENAETCS

- TMOMapHBIM 00BETMHEHNEM BaJIEHTHBIX JIEKTPOHOB COCETHUX aTOMOB;

- IepepacnpeaeIeHUEM BAIEHTHBIX 3JIEKTPOHOB OT TUITMYHOIO METAJUIA K TUITUYHOMY HE-METaJLly;

- cunamu Ban-nep-Baannbca;

- CHJIaMH B3aUMOJEHCTBHSI CBOOOIHBIX JIEKTPOHOB C MOJIOKUTENBHO 3apsHKEHHBIMA HOHAMH METaJUIOB.

3. MoHHas XUMHYECKas CBA3b

- XapakTepHa JJIsl METaJUIOB;

- OCYLIECTBIIIETCS 3a CUET Ilepepaciipe/ieeHusl BaJICHTHBIX JIEKTPOHOB OT TUIIMYHOTO MeTajlla K TUIIMYHOMY HEMETaJUTy U
MPUTSHDKEHUST 00Pa30BABIIMXCS MOJOKUTEIBHO M OTPHUIIATEIBHO 3apsSKEHHBIX HOHOB;

- OCYIIECTBIISICTCS 38 CUET MPUTSIKCHUS MTOJIOKUTENBHO 3apPSHKCHHBIX HOHOB METaJllIa B CBOOOTHBIX AIIEKTPOHOB;

- OCyLIeCTBIIsI€TCS 3a cueT cuil Ban-nep-Baanbca.

4. Meramindeckas XUMUYECKasi CBSI3b

- CBSI3b MEX/1y TIOJIO)KUTEIBHO U OTPUIIATENIFHO 3apsHKEHHBIMU HOHAMU METAILIA,

- CBSI3b MEX/TY MTOJIOKUTENBHO 3apSHKSHHBIMUA HOHAMH METAJIIA U «IJIEKTPOHHBIM ra30M» CBOOOIHBIX JIEKTPOHOB;
- CBSI3b MEX/y BAJICHTHBIMU 3JIEKTPOHAMHU MeETaJlja,

- CBAI3b 3a cueT cui Ban-nep-Baanbca.

5. Toueunsie 1e(eKTH KPUCTALIHIECKOH CTPYKTYPHI:

- IUCIOKALUH, TIOPBI, TPEIINHEI;

- BaKaHCUH, IOCTOPOHHHE BKITIOUEHNUS, TPAHULIBI 3€PEH;
- IeheKTHI TOBEPXHOCTH, TPAHUIIEI 3€PEH;

- BAKaHCHUM, 4yKEPOJHBIC ATOMBI.

6. Jlucmokarnus — 3To

- TMHEHWHBIH Ne(heKT KPUCTATUTIYECKON PeIIeTKY;

- pacnoyo)KeHHe aTOMOB B KPHCTAILIE;

- CMElIEeHNE HOHA U3 y371a HOHHOM PEIIeTKH;

- OBEPXHOCTHBIH Ne(eKT KPUCTATIIMIESCKON PEIIeTKY;

7. KakuM XMMHYECKUM 3JIEMEHTOM HACHIILAETCsl TOBEPXHOCTD M3ENUSI IPH CHIINIINPOBAHNH:
- QIIOMUHUEM;

- YIIEpOaOM;

- KpeMHHEM;

- a30TOM.

8. Munexcel Muiiepa — 910

- TPH 1EJIBIX YHCTIA, SBIISIOLIUECS BETUYNHAMHU, OOPATHBIMH OTPE3KaM, OTCEKAEMbIM JAHHOH TNIOCKOCTBIO Ha OCSAX[ | KOOPIHMHAT;
- JIBa LEJBIX YHCIIA, SIBJISIOIINECS BEIMYMHAMU OTPE3KOB, OTCEKAEMBbIX JAaHHON INIOCKOCTHIO HAa OCSAX KOOPJIHUHAT;

- TPU LEJIbIX YHCTIa, ABIISIOLIUECS BETMUMHAMU OTPE3KOB, OTCEKAEMBbIX JAHHOM IJIOCKOCTHIO HAa OCSIX KOOPIUHAT;

- TPU LEJIBIX YUCIa— KOOPJAUHATHI INIOCKOCTH Ha ocsX X, Y, Z.

9. OCHOBHBIE MEXaHUUECKHE CBOWCTBA MAaTEPUAIIOB:

- AIIEKTPOIPOBOLHOCTH, TBEPAOCTD, XPYIKOCTH;

- IPOYHOCTb, TEIUIONPOBOAHOCTD, XPYIKOCTb, INIACTHYHOCTD, YIIPYTOCTb;

- IPOYHOCTH, YIIPYTOCTh, TEPMUUECKOE PACIIHPEHIE, XPYIKOCTb, INTACTHYHOCTE;
- IPOYHOCTH, IIIACTUYHOCTb, TBEPIAOCTb, XPYIKOCTb, BI3KOCTb.




10. Kakue u3 npuBEIEHHBIX MEAHBIX CIJIABOB HAXOAAT HauOoblIee MPUMEHEHHE B IPOMBILIUICHHOCTH?
- Jlatynu;

- ONOBSIHHBIC M CBUHIIOBBIC 0A00UTHI TSI MEHEE HarpY)KEHHBIX TOIIUITHHKOB;

- [luakoBBIE ¥ aHTU(PUKIMOHHBIE CIUIABHI;

- AfoMHHYEBBIE aHTUPPUKIHNOHHBIE (OIINITHUKOBBIE) CIUIABBL.

11. Kakue marepuabsl OTHOCSTCS K IPYIIE MaTEpPUaIOB BHICOKOM IPOBOAUMOCTH:
- TaHTaJl U PeHUll;

- ME/b U aJTIOMUHUMN;

- TpaUT ¥ THPOITNTHICCKHIA;

- YIJIEpOJ UUHK U XPOM.

12. Yopyras aedhopmarius

- SIBJISIETCS HAKATTHBAIOIIEHCs TeopManneii;

- SIBJISIETCSl HeHaKaIUIMBaroeiics aedopmarueit;

- IO CHJIC BO3ICHUCTBHS OOJIBIIE INIACTUYECKO, M MaTepuall Mocje CHATHS BO3JICHCTBHS BOCCTaHABIMBACT IIEPBOHAYAIBHYIO (hopMy
1 pa3Mephl;

- MPUBOAMT K HEOOPATUMBIM POIIECCaM B MaTepHae.

13. TBepaocts no Poxsermty onpenensercs

- IUIOIA/BIO OTIEYATKA;

- IMaMETPOM OTIICUaTKa;

- Pa3HOCTBIO ITyOMH OTIEYATKOB MEX/Ty NPEIBAPUTEILHON 1 OCHOBHON Harpy3KaMu;
- Harpy3Kkoil.

14. KpuBast oxnaxkJeHHs, aHAIOTHYHAS KPHBOI OXJIaXKJIEHHUs YUCTOTO METaIa, XapakTepHa JJIs CIUIaBOB THUIA
- aMOp(HON CTPYKTYpBI;

- XUMHYECKOT'O COEIUHEHNUS;

- TBEPIOrO PacTBOpa.

- DBTEKTHKH.

15. OTHOCUTENBHOE YIUIMHEHHE NIPU PACTSKEHUU NIPAKTUYECKU OTCYTCTBYET Y
- TBEpPABIX MaTEPUAIIOB;

- XpYNKHUX MaTepUaoB;

- IJJACTUYHBIX MATEPUAIOB;

- YIIPYTUX MaT€pUaIOB.

16. IIpaBunbHOE onpeneneHue

- HezaBucuMocCTb CBOMCTB KpUCTallIa OT HAIIpaBJICHHsI HA3bIBACTCSI aHU30TPOIIUEH;

- Manexcel Muniepa, KOTOpbIe 3aK/IF04YEHbI B KBapaTHbIE CKOOKHU, XapaKTEepU3YIOT PACIONIOKEHUE TPy MapanaenbHbIX
TUIOCKOCTEH B KpUCTAILIE;

- [NonukpHCTATINIECKOE CTPOCHHE NPECTABIACTCS B BHAE OONBIIOTO YHCIA KPUCTAIUIOB MAJIBIX Pa3MEpOB;

- Honumopdu3m xapakTepeH i BceX KPUCTAINIECKHX BEIECTB.

17. K xakoMy THITY TPOBOAMMOCTH TBEPIOTO BEIIECTBA OTHOCITCS CYIb(OUIBI
- IPOBOIHUKH;

- MOJYNIPOBOJHUKHY;

- JUDNIEKTPUKY;

- H30JIATOPEL.

18. .HI/IKBI/I,E[yC Ha nuarpaMme COCTOsAHUs CIIJIaBOB — 3TO

- TCOMETPUICCKOC MECTO TOYCK KOHIIAa KPHUCTAJUIM3alluH BCCX CITIJIAaBOB HE3aBUCUMO OT COCTaBa,

- KpuBasd, BBIIIC KOTOpOfI BCC CILJIaBBbI, HC3aBUCHUMO OT COCTaBa, HAaXOJATCA B }IByX(ba?;HOM COCTOSHHUH,
- FCOMETPHUICCKOE MECTO TOUCK Havdala KPUCTAJIIIM3AllMU BCEX CIIJIaBOB, HE3AaBUCUMO OT COCTaBaA,

- KpuBas, BbILIC KOTOpOﬁ BC€ CILJIaBbl, HC3aBUCHMO OT COCTaBa, HAXOAATCA B TBEPAOM COCTOSHHU.

19. Haubomnpielr KOppO3UOHHOM YCTOWYMBOCTHIO 00IaIaeT CIEAYIOIIUI METaIlT:
- MeIlb;

- Xpowm;

- XKeme30.

20. X¥MHUYeCcKHe CBOMCTBA MAaTCpraIOB OMIPCACIIAKOTCA:
- DJICMEHTAPHBIM XUMHUYECCKUM COCTABOM,

- TUTIOM XUMHUYECKOI CBA3H,

- KOHHCHTpaHHeﬁ HOcUTeNeH 3apsaa.

21. Conunyc — 3TO CIUIOLIHAS MpsAMasi JIMHUA Ha IUarpaMMe COCTOSTHUS CIIaBOB BUIA
- XHMHYECKHE COCINHEHHS,




- TBEpIIbIE PACTBOPHI C OTPaHUUEHHON PAaCTBOPUMOCTHIO 00OMX KOMIOHEHTOB B TBEPJIOM COCTOSIHUU;

- TBEp/IbIC PACTBOPHI C HEOTPAHUYCHHOHN PaCTBOPUMOCTBI0 000X KOMIIOHEHTOB B TBEPIOM COCTOSHHHU;
- MEXaHMYeCKHEe CMECH.

22. 11 KpUCTAJIIMUECKOTO COCTOSTHUS BEILIECTBA XapaKTEPHBI:

- BBICOKasl 2JIEKTPOIIPOBOIHOCTb;

- aHU30TPOIUS CBONCTB;

- BBICOKAsI TUIACTUYHOCTb;

- KOPPO3HOHHAsl yCTOMUUBOCTb.

23. TBepnoe Teno, NpeACTaBIIoNIEee COO0H COBOKYITHOCT HCOPHECHTHPOBAHHEIX OTHOCHTENBHO APYT IPYra 3epeH-KPHCTAJLIIUTOB,
HpECTaBIIET COOOM:

- TEKCTYPY;

- IOJIMKPUCTAILT;

- MOHOKpPHCTAJLI;

- KOMIIO3HULIHIO.

24. Kpucramn ¢popMHEpyeTcs IyTeM IIPaBIILHOTO MOBTOPEHISI MUKPOYACTHII (ATOMOB, HOHOB, MOJIEKYJT) TOJIBKO IT0 OJXHON
KOOpJAUHATE:

- BEPHO;

- BEPHO TOJIBKO JIJIl MOHOKPHCTAILIIOB;

- HEBEPHO;

- BEPHO TOJIBKO JJISl IIOJIMKPUCTAILIOB.

25. Inst aMop(hHBIX MaTepHaIOB XapaKTePHO

- Hastmgue (PIKCUPOBAHHOMN TOYKH IUIABIICHNUS;

- Hanu4Me TeMIIepaTypHOTo MHTepBasa IIaBICHNUS;
- OTCYTCTBHUE CIIOCOOHOCTH K PACILIABIICHUIO.

26. BemiecTBo, coCTOSIIEE M3 ATOMOB OJHOI0 XUMHYECKOIO JIEMEHTA, Ha3bIBACTCA:
- XMMHY€ECKH YHUCTHIM;

- XMMHYECKHU TPOCTHIM;

- XUMHYECKIM COEIMHEHNEM.

27. BeH.leCTBO, COCTOAIICC U3 OAHOPOAHBIX ATOMOB MJIM MOJICKYJI, U COACPIKAIICC HEKOTOPOEC KOJIMYICCTBO APYroro BEIICCTBa, HE
TMPEBBIIIAOMICE 3aITAHHOTO 3HAYCHWA, HA3bIBACTCA:

- XUMHUYCCKH YHUCTBIM,

- XUMHUYECCKU IIPOCTBIM;

- XUMHWYCCKHUM COCIUMHCHUCM.

28. YkaxuTe BUJ TOUEUHbIX CTATUYECKUX A€(HEKTOB KPUCTAIIMUECKON CTPYKTYPHI:
- INCIIOKALIUH;

- BaKaHCHH;

- OHOHBI.

29. YKaXHTe 0JTHO M3 OCHOBHBIX XapaKTEPHCTUK CTPYKTYPHI MaTepHaa:
- KOHIIGHTPAIH HOCUTENICH 3apsna;

- CTEIeHb YIOPSJOYCHHOCTH PACIIOIOKEHNSI MUKPOYACTHIL;

- BIIEKTPOIPOBOHOCTb.

30. CnocoGHOCTh HEKOTOPBIX TBEPJBIX BELIECTB 00PAa30BBIBATH HECKOIBKO THUIIOB KPUCTAIUTHUECKUX CTPYKTYp, YCTOHIHUBBIX IPU
pa3IUuHbIX TeMIlepaTypax U JaBIEHUAX, HA3bIBAETCS:

- TOTIMMOP(HH3MOM;

- TIOJIsIpU3aLueit;

- aHU30TOIHUEH;

- U30TPOMHEH.




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.

«Xopomo»: 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
«Xopo1oy: 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, antusupyc 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 C UcIoib3oBaHreM Microsoft Teams nim Zoom. KoHTpos pe3ynbTaToB BHEAYIUTOPHON CaMOCTOSTEIBHON pabOTEI
OCYIIECTBIIETCA B IIPEAenax BpeMeHH, OTBEJCHHOTO Ha 00s3aTeIbHbIC yIeOHbIC 3aHATHA 0 JUCIUIIINHE Ha MPAKTHYECKUX ,
1a00paTOPHBIX 3aHATHSIX.




