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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 OBPA30BATEJIbHOM 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
npennecTByoIee:

2.2.1 | Teopus aBTOMaTHYECKOTO yIPABICHUS

2.2.2 | DKoHOMHKA

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

2.2.4 |IIpaBoBeneHue

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMU

OIIK-4: CriocoGeH NpoeKTHPOBATH M pa3padaThiBATh NPOAYKIHIO, IPOLECCH] U CHCTEMBbI, COOTBETCTBYIOIIME NPOQUIII0
NMOJATOTOBKH, HCNO0/Ib30BATh CBOIICTBA KOHCTPYKIIMOHHBIX H )JIEKTPOTEXHHYECKHUX MATepHAIOB B pacyeTax NapaMeTpoB U
PEKNMOB 00beKTOB NMPodecCHOHANILHON 1esITe/IbHOCTH, MPUMEHSATH 3HAHNE JKOHOMHYECKHX, OPraHH3aIHOHHBIX 1
ynpaBJieH4eCKHX BOIPOCOB MPH YIPABJeHHH MPOEKTaAMHU

3HaTh:

OIIK-4-31 ocHOBBI MaTepHaIOBEACHUS U TEXHOJIOTUU KOHCTPYKLIMOHHBIX MaTEepUalIOB

YK-2: Cnocoben cooupaTh 1 HHTEPNPETHPOBATH JaHHBIE U ONMPENEISATh KPYT 32724 B paMKaX NMOCTABJIEHHOH 1eJIu,
B])lﬁl/lpaTb ONTHMAJILHBIE CIIOCOObI peuieHust, uCxXoas u3 neiflcn;y[omnx MPaBOBbIX HOPM, UMCIOIIIUXCH PECYPCOB H
OrpaHUYeHUii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsT

3HaThb:

YK-2-31 meTonuku noncka, cbopa u 00padoTki nHGOpManny; aKTyaTbHBIE POCCHHCKHE 1 3apyOeKHbIE HCTOYHUKN HH(OPMAITHH B
cdepe npohecCHOHATTEHON AESITENbHOCTH

OIIK-4: Cnoco0eH NpoeKTHPOBATH M pa3padaThIBATh NPOAYKIUIO, IPOLECCHI U CHCTEMBbI, COOTBETCTBYIOIIME NPOQUIII0
NMOJAr0TOBKH, HCNO0JIb30BATh CBOIICTBA KOHCTPYKIIMOHHBIX H JIEKTPOTEXHHYECKHX MATepHAIOB B pacyeTax NapaMeTpoB U
PEKHMOB 00bEKTOB NMPO(ECCHOHATBHOI AesiTeTbHOCTH, IPUMEHATh 3HAHNE IKOHOMHYECKHX, OPTAHU3AIIHOHHBIX H
YIIPaBJIeHYeCKUX BONIPOCOB IIPH YNIPABJICHUH NPOEKTAMU

Ymern:

OIIK-4-Y1 onepupoBaTh OCHOBHBIMU MOHSTHSIMH U OTIPEACTICHUSIMH.

YK-2: CriocoGeH co0MpaTh U HHTEPIPETHPOBATH JAHHbIE U ONPeAeJsATh KPYI 3aa4 B PAMKaX II0CTABJICHHOM Le/Iu,
BBIOMPATh ONTHMAJIBHbIE CIIOCO0BI PellieHUs, HCXOAS U3 IefiCTBYIOIMX MPABOBBLIX HOPM, MMEIOILMXCSI PECYpPCoB 1
orpaHM4eHuii, yMeHHe 000CHOBBIBATH NPUHATHIE PelIeHUsl

YMmerb:

YK-2-V1 npuMeHATs METOAUKH MTOUCKA, cOOpa 1 00paboTKH HH(OPMAIIUH; OCYIECTBIATh KPUTHUECKUI aHATIH3 U CUHTE3
UH(OPMAaLUH, TOTYYEHHON U3 Pa3HbIX HCTOYHUKOB; IIPUMEHSTH CUCTEMHBIN MOJXO I PELICHUS TOCTABJICHHBIX 331a4

OIIK-4: CnocoGeH MPOeKTHPOBATHL H Pa3padaThIBATh MPOJYKIMIO, MPOIECCH] H CHCTEMBI, COOTBETCTBYIOLINE MPODHITIO
MOATOTOBKH, HCMO/Ib30BATH CBOMCTBA KOHCTPYKIIMOHHBIX M JIEKTPOTEXHHYECKHX MAaTEPHAIOB B pacyeTax NapaMeTpoB U
PeXMMOB 00bEeKTOB MPO(hecCHOHATBLHOM 1eATeJbHOCTH, IPUMEHATh 3HAHHE YKOHOMUYECKHX, OPTAaHU3AHOHHBIX 1
yIpaBJjieH4eCKHX BONPOCOB NPH YIPaBJeHHU NPOeKTAMH

Baanernb:

OIIK-4-B1 meToaukaMu BBIIIOJIHEHHS PACUETOB IPUMEHUTEIBHO K UCIOJIb30BAHUIO SJIEKTPOTEXHUUECKUX U KOHCTPYKIIMOHHBIX
MaTepHUaJIOB;

YK-2: CriocoGeH co0MpaTh U HHTEPNPETHPOBATL JaHHbIE U ONpeesiTh KPYT 3a1a4 B pAMKaX NMOCTABJeHHOM e,
BBIONPATH ONITHMAJIBHBIE CIIOCOOBI PellIeHNsI, MCXOAs U3 1eliCTBYIOIINX NPABOBBIX HOPM, HMEIOLUXCS PecypcoB 1
OorpaHN4eHuii, yMeHHe 000CHOBBIBATH NPHHATHIE PEeLICHUs




Baanernb:

YK-2-B1 mMeronamu noucka, coopa u 006paboTku, KpUTHUECKOTO aHANKM3a U CHHTE3a HH(OPMAIIIH; METOJUKOH CHCTEMHOTO
HOAXO0/1a JUIsl PELICHHsI TIOCTAaBICHHBIX 3a1a4

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3neno u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Paznen 1. BBenenue
1.1 IIpeamer xypca 2 1 YK-2-31 YK-2- | JI1.1J11.2
«INEKTPOTEXHUYECKOE 1 Y1 YK-2-Bl1 JI1.3J11.4
KOHCTPYKLIMOHHOE OIIK-4-31 JI1.5
MaTEPHUAIOBEIECHUEY, ETO OIIK-4-Y1 JI1.6J12.1J13.
MECTO B CUCTEME OIIK-4-B1 1J13.3
ANMEKTPOTEXHUUECKOTO 2103253 54
obpazoBanus. /Jlex/
Pasnen 2. IIpoBogHuKOBbBIE
MaTepuaJbl
2.1 CBepx NPOBOJAHUKY. 2 2 VK-2-31 YK-2- | JI1.1JI1.2
Hemerannuueckue V1 VK-2-Bl JI1.3 J11.4
IIPOBOJIHUKOBBIE OIIK-4-31 J1.5
Matepuainsl /JIex/ OIIK-4-Y1 JI1.6J12.1J13.
OIIK-4-B1 1JI13.3
31 352 33 54
2.2 [IpoBogHMKOBBIE 2 4 VK-2-31 YK-2- JI1.1 J11.2
Matepuanst /IIp/ V1 VK-2-Bl JI1.3J11.4
OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J13.1
OIIK-4-B1 J3.3
D12223 54
2.3 Mertoaunka BeIOOpa MaTepHrai 2 2 VYK-2-31 YK-2- | JI1.1JI1.2 P1
JUTSL U3TOTOBJICHUS YKA3aHHOM ¥V1 VK-2-Bl JI1.3J11.4
neranu /J1a6/ OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J13.1
OIIK-4-B1 JI3.3
31 352 33 54
2.4 [MoaroroBka oTuera mo 2 4 YK-2-31 YK-2- JIT.1J11.2 P1
nabopaTopHoil paboTe V1 YK-2-Bl JI1.3 J11.4
Nel /Cp/ OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
JI3.3
2102223354
2.5 TemnepaTypHbIit 2 2 VK-2-31 YK-2- | JI1.1J11.2 P2
ko durment, ynensHoe V1 YK-2-B1 JI1.3 J11.4
COIIPOTHUBIIEHUE U J1.5
MPOBOJIUMOCTD JI1.6J13.1
poBOAHUKOB /J1ab/ J3.3
013233 54
2.6 [Toaroroska oTyera no 2 4 VK-2-31 YK-2- | JI1.1JI1.2 P2
nabopaTopHoii paboTe Y1 YK-2-Bl1 JI1.3J11.4
Ne2 /Cp/ J1.5
JI1.6J12.1J13.
1J13.3
2102223354
2.7 CtpoeHue BelecTna, ux 2 6 VK-2-31 YK-2- | JI1.1J11.2
KIaccuuKaIms. V1 VK-2-Bl JI1.3J11.4
[IpoBogHUKOBBIE OIIK-4-31 J1.5
Matepuaibl. /Cp/ OIIK-4-Y1 JI1.6J13.1
OIIK-4-B1 JI3.3
013233 54

Pa3nen 3.
IMoiynpoBoTHHKOBBIE
MaTepHabl




3.1 CBoiicTBa NOTYIPOBOAHUKOB. 1 YK-2-31 YK-2- | JI1.1J11.2
[IpocThie MoMynpoBOIHUKH, Y1 YK-2-Bl1 JI1.3J11.4
MOJIYIIPOBOJHUKOBBIE OIIK-4-31 JI1.5
coepuHeHus. /Jlex/ OIIK-4-Y1 JI1.6J13.1

OIIK-4-B1 JI3.3
2102223354

32 [TonynpoBoTHUKOBBIE 2 VK-2-31 YK-2- | JI1.1J11.2

Mmarepuainst /IIp/ V1 VK-2-Bl JI1.3 J11.4
OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1J13.
OIIK-4-B1 1J13.3

0103233 54

Pazgen 4.

JAudnekTpudeckne

MaTepUaIbl

4.1 DNEKTpUYECKHE, 14 VK-2-31 YK-2- JI1.1 J11.2
MEXaHHUYECKHE, TEIJIOBEIE, V1 VK-2-B1 JI1.3J11.4
BJIa)KHOCTHBIE U OIIK-4-31 JI1.5
(PU3UKOXUMHYECKHUE OIIK-4-Y1 JI1.6J13.1
CBOICTBA. OIIK-4-B1 J3.3
DIEKTPOU3OJIALUOHHBIE D1 D2 233 B4
IUIACTMAcCCHI, (pebrupoBaHbIe
Mmarepuansl. /Cp/

4.2 Marepuassl Ha OCHOBE 12 VK-2-31 YK-2- JI1.1 J11.2
KayuykKa, JIaKU, IMaJIy, V1 VK-2-B1 JI1.3J711.4
darocel. XKunkue OIIK-4-31 JI1.5
JIJIEKTPHKH, Ta3000pa3HbIC. OIIK-4-Y1 JI1.6J13.1
AKTUBHBIE TUDIEKTPUKH: OIIK-4-B1 J3.3
CUTHETOAUIIEKTPUKHY, D1 52 23 B4
anekTpeThl. /Cp/

43 Jusnexrpuueckue 16 VK-2-31 YK-2- | JI1.1JI1.2
Mmatepuaist /Cp/ V1 VK-2-B1 JI1.3 J11.4

OIIK-4-31 JI1.5

OIIK-4-Y1 JI1.6J13.1

OIIK-4-B1 J3.3
D12223 54

4.4 Omnpexenenue 14 VK-2-31 VYK-2- JI1.1 J11.2
JIUDIIEKTPUYECKOH Y1 YK-2-Bl1 JI1.3J11.4
IIPOHULIAEMOCTH U TaHTreca OIIK-4-31 JI1.5
yIila IUAIEKTPUUECKUX OIIK-4-Y1 JI1.6J13.1
NOTEeph HAIEKTPUKOB /Cp/ OIIK-4-B1 J3.3

21 22 23 B4
Pazpgen 5.
Koncrpykuuonubie u
MArHUTHbIE MATePHAJIBI

5.1 OCHOBHBIC XapaKTEPUCTUKU 12 VK-2-31 YK-2- | JI1.1J11.2
KOHCTPYKIIHOHHBIX Y1 VK-2-Bl JI1.3J11.4
MaTepuasoB, UX OIIK-4-31 JI1.5
knaccuukanus. /Cp/ OIIK-4-Y1 JI1.6J13.1

OIIK-4-B1 JI3.3
31 352 33 54

5.2 MarsutHO TBepble, 13 VK-2-31 YK-2- JI1.1 J11.2
MarHUTHO MSTKUE MaTepHabl V1 VK-2-Bl JI1.3J11.4
JUTISL HU3KO YaCTOTHBIX U OIIK-4-31 JI1.5
BBICOKO YaCTOTHBIX OIIK-4-Y1 JI1.6J12.1J13.
noneit. /Cp/ OIIK-4-B1 1J13.3

D12223 54

53 KoHTponbHas (momariHsis) 10 VK-2-31 YK-2- | JI1.1J11.2 P3

paboTa /Cp/ VY1 YK-2-Bl1 JI1.3 J11.4
OIIK-4-31 J1.5

OIIK-4-Y1 JI1.6J12.1

OIIK-4-B1 JI2.2J13.1

JI3.2J13.3

0132 33 54




54 IMoarorosxa k sk3ameny /Cp/ 2 16 YK-2-31 YK-2- | JI1.1J11.2 KM1
V1 VK-2-B1 JI1.3J11.4
OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2J13.1
JI3.3
2193203354
5.5 [IpoBenenue 2 9 VK-2-31 VK-2- JI1.1 J11.2 KM1
JK3aMeHa /JK3aMeH/ Y1 YK-2-Bl1 JI1.3 J11.4
OIIK-4-31 JI1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 JI2.2J13.1
JI3.2 JI3.3
0109233 54
5. ®OHJI OHEHOYHBbIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITEJILHOI MOArOTOBKH
Kon KonTtponsHoe l'ilfl){oief;eoMme B
KM MepOTIpUsTHE it pL{ OTPOCHI JUIS MOATOTOBKH
KOMITETCHITUIA
KM1 DKk3aMeH OIIK-4-31;0IIK-4- | Teoperndeckue BOIPOCH! K BK3aMEHY:

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

. Kitaccuuxkanms 31eKkTpoTeXHI4ecKnX MaTeprasoB.

. IloHsTHE O TPOBOAHMKOBEIX MaTepHaax.

. OCHOBHBIE TOHATHS U NIEMEHTHI 30HHOHW TEOPHH.

. IIpoBoiHKKHM TIEpBOTO U BTOpOro poja. [Tnasma.

. DIIEeKTPOIIPOBOAHOCTE JTUAIEKTPHKOB.

. Y ienpHas IPOBOJUMOCTE M COIIPOTHBIICHNE IPOBOIHUKOB.

. Honsipuzanus AU31EKTPUKOB.

. 3aBUCHMOCTb YZIEIBHOTO COMPOTHUBIIEHHS IPOBOJIHUKOB OT COCTaBa
CIIaBa M TEMIEPaTypHI.

9. JlmanexTprueckue NoTepH. DIeKTpudecKas IPOUYHOCTh
JUAIIEKTPHKOB.

10.TepmonBrxymias cuia. Tepmonapsl. CriaBsl Ui TepMonap.
11.MexaHuueckue CBOMCTBA JUIIEKTPUKOB.

12.IIpoBOAHMKOBBIE MaTEpUAIIBI C BHICOKOI TPOBOAUMOCTHIO.
13.TepMudeckue CBOMCTBA TUAIIEKTPUKOB.

14.CBepXNIpOBOHUKY U KPUOIIPOBOJHUKH.

15.®u3uK0-XMMUYECKUE CBOICTBA NUAIEKTPUKOB.

16. KoHTaKTHBIE TPOBOJHUKOBBIE MAaTEPHUAIbI.

17. CoOcTBEHHBIE U IPUMECHBIE TTOTYIIPOBOIHUKH.

18. IIpOBOAHIKOBBIC MaTEePUAIIBI C OOJIBIINM yHIEITEHBIM
COIPOTHBIICHHUEM.

19. OcHOBHBIE U HEOCHOBHBIE HOCHTEINH 3apsi/ia B OIYyIPOBOJAHUKAX.
20. lnaMarHUTHBIE, TApaMarHUTHEIE, (heppOMarHUTHBIC BEIECTRA;
aHTU(EPPOMATHETHKH.

21. 3aBUCHMOCTb AIEKTPONPOBOJIHOCTH MOITYIPOBOAHUKA OT
TeMIIepaTyphbl.1u KOHIeHTpauuu npumecei. 22. Temneparypst Kropu,
Heens.

23. 3aBHCHUMOCTH IEKTPOIIPOBOTHOCTH MOIYIIPOBOIHUKA OT
KOHLEHTPAIUU IPUMECEii.

24. CepxoOMeHHOE B3aUMO/ICHCTBIE B (DeppUMarHeTHKax.

25. 3aBUCHMOCTH IPOBOAUMOCTH HOIYIPOBOAHUKA OT HAMPSKEHHOCTU
BHEIIHETO AIEKTPUUECcKoro momus. 26. OcCHOBHas1 KpuBast
HaMarHUYUBaHUS (peppoOMarHeTHKa.

27. TeH3049yBCTBUTENBHOCTH U (POTOIPOBOIUMOCTD TTOTYIIPOBOIHIKA.
28. MarHuTHBIHA TUCTEpe3uC.

29. Dddexrnr 3eedeka, [TenbThe, ToMICOHA.

30. OcraTo4Has UHIYKIUS U KOIPLUUTUBHAS CH1a. MarHUTOCTPUKIUSL.
31. Oddexr Xomna.

32. TeXHUUECKU YUCTOE JKEIE30.

33. IlonsTHe 0 p-n NEPEX0Jie, €ro BOIbTAMIIEPHAsl XapaKTEPUCTHKA.
34. Ilepmamton. Anmscudep.

35. I'epmanuii.

36. TepMunBap, NepMEHIOP, KAIbMAIION, TEPMAJIION, KOMIIEHCATOPHI.
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37. Kpemuuit

38. AMop(hHbIE MArHUTHBIC MATEPUAITBI.

39. CeneH, Temryp

40. Marautogusnekrpuku. Gepputsl.

41. Kapbun xpemuus. bunapHble coeTUHEHUSI.

42. JInTble BBICOKOKOAPILIUTUBHBIE CILIABBI.

43. Kimaccudukanus 31eKTPOTEXHHUECKIX MaTEPUANIOB.

44. MerannokepaMHUecKUe U METAIOIIACTUIECKIE MATHHUTEL.
45. DneKTponpoBOJHOCTD TUAIEKTPUKOB.

46. OcoO0eHHOCTH MarHUTOTBEP.IBIX MAaTEPHATIOB.

47. Iongapuzanust AUIEKTPUKOB.

48. MarauutoTBépbie GEeppUTHI.

49. DnexTpuyeckas MPOYHOCTH TUAIIEKTPUKOB.

50. MarauToTBEpAbIE CIUIABBI HA OCHOBE PEIKO3EMENIBHBIX METAIIIOB.
51. MexaHn4yeckre CBOHCTBA AUAIEKTPUKOB.

52. MarHuTOTBEPIbIE MAPTEHCUTHBIE CTAIN U IIACTUYECKU
nedopmMupyeMBble CIITaBHL.

53. TepMHUueCKHE CBONCTBA JUIEKTPUKOB.

54. CobcTBEHHbIE U IPUMECHBIE TTOJTYITPOBOTHUKH.

55. OU3NKO-XUMHUYECKUE CBOWCTBA TUIEKTPUKOB.

56. OCHOBHBIE U HEOCHOBHBIE HOCUTENH 3apsi/ia B IOJIyIPOBOJHHUKAX.
57. IlonATue 0 NPOBOAHUKOBBIX MaTepHaIax.

58. 3aBHCUMOCTb 31EKTPONPOBOJHOCTHU MOIYIPOBOJIHHKA OT
TeMITepaTypébl.

59. IIpoBOIHUKH IIEPBOTO U BTOpOro poxa. [lnasma.

60. 3aBHCHMOCTD JEKTPOIIPOBOIHOCTH MOIYIIPOBOIHUKA OT
KOHLEHTPAIUU IPUMECH.

IIpuMepsl IPaKTUYECKUX 3aJaHUI K K3aMEHY:

1. Onpenenure AUHY aTFOMUHUEBOM MPOBOJIOKH, eciu ee macca 0,04
KT, a conpotusierre 11,5 OM (ymensHOe COPOTHBICHHE aTFOMUHHS
2*10"-8 OM"-" M, TIIOTHOCTH amoMuHUA 2,7 T/cM (Ky0.)

2. MenHas MUHA TPSMOYTOIBHOTO CEYEHH OTAENeHa OT KopIryca
OIOPHBIM M30MIATOpOoM. OnpenesuTs 00beMHOE conpoTuBieHHe Rv nipu
U3BECTHBIX JAaHHBIX: quUaMeTp usoistopa D =40 MM, BeIcOTa H30m4TOpa
H = 15 MM, BbIcOTa 3BeHa u3oasTOopa h = 10 MM, BeIcOTa OTCeKka a = 12
MM, Hanpsbkerue uzosstopa U = 200 B, konmuvecTBo 3BeHbeB N= 6 1T
(pv=10"12).

3. MenHas mMHA IPSMOYTOIBHOTO CEYEHHS OTAENEHA OT KOpITyca
OTOPHBIM U30IATOpoM. OIpenenuTs TOBEPXHOCTHOE CONPOTUBIICHNE
Rs npu n3BecTHBIX AaHHBIX: quaMeTp usomsropa D = 70 MM, BeicoTa
m3omsropa H = 20 MM, BeIcoTa 3BeHa n3onsaTopa h = 10 MM, BeIcoTa
otceka a = 12 mm, HanpsoxeHue nzossatopal = 200 B, komruecTBO
3BeHbeB N= 8 mT. (ps = 10"14)

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX no gucuuninHe (KypcoBasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon HazBanue Iposepsiemeie
paboThI paboTH HHJMKATOPbI Copnep:xanue pabOTHI
KOMITeTeHIuit
P1 Jlaboparopras OIIK-4-31;0I1K-4- 1. TaiiTe onpenesneHye MOHATHS «31EKTPOTEXHUUECKUH MaTepuam 1
pabora Nel V1;0IIK-4-B1;YK-2 |Ha30BHTE KIACCH MATEPHAIIOB, IIPIMEHAEMBIX B JICKTPO3HEPTCTUKE.

Mertonuka BeIOOpa
Martepuan s
HM3TrOTOBJICHUS
YKa3aHHOM Jeranu
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2. HazoBuTe TpH OCHOBHBIX MTapaMeTPa, XapaKTePU3YIOILUe
AJIEKTPOTEXHUYECKHE CBOMCTBA MaTepuara.

3. Kak cBsi3aHBI 3JIEKTpUYECKHE M MATHUTHBIE CBOWCTBA CO CTPOCHUEM
BEIIECTBA U CTPYKTYpOil MaTepuana?

4. HazoBuTe 4eTblpe OCHOBHBIX BHJIa XUMHUYECKOH CBSI3H

5.Yto Takoe «3Heprus CBsI3N»?

6. YBsKHTE CBOMCTBA MaTepHAlIa C BHJIOM XUMUYECKOH CBSA3U




P2 Jlaboparopras OIIK-4-31;0I1K-4- | 1. Yto Takoe TemnepaTypHbIi koadduiment? Kakum ob6pas3om ero

paboTa Ne2 VY1;0IIK-4-B1;YK-2 | MoxHO paccuurars?

TemmnepaTypHbIi -31;YK-2-V1;YK-2- |2. Yro Takoe yaenbHoe conpoTupieHue? 1o kakuM KpuTepusiM OHO
K03 GHUIIHEHT, Bl ompezensercs’?

yAeNnbHOe 3. Uro Takoe NpOBOJUMOCTh IPOBOJHUKOBEIX MaTepuanos? ITo kakum
COIIPOTHBIIEHHE U KPUTEPHSAM OHO PACCUMTBIBAETCS?

IIPOBOJIUMOCTh 4. Kak mocTpouTs rpaguik 3aBUICHMOCTH COIPOTHUBIICHUS METaIa OT
IIPOBOJIHUKOB €ro TeMIepaTypsl?

5. B 4eM cOCTOUT pa3invue TeMIepaTypHoro KodhduireHTa
COTPOTHUBIICHUS] METAJUIOB ¥ MOTYIPOBOTHHUKOB?

6. B 1eM coCTOUT OTIIMYHE DIEKTPUUECKUX CBONCTB MOTYIPOBOJHHKOB
M METaJUIoB?

P3 KoHnTtponbsHas OIIK-4-31;0I1K-4- 3amaya Nel OnpeneneHue ceueHus] TOKOMPOBOASIINX IIUH
(momammusist) padora | Y1;0I1K-4-B1;VK-2 |3amaua Ne2 OnpeneneHre napaMeTpoB ABUIATENS, PACUET U BHIOOP
"UccnenoBanue -31;YK-2-V1;YK-2- | mMarHuTHOTrO Imyckaremns
aneKTpoTexuudecku | Bl 3amauda Ne3 Pacuer u BEIOOp TEIIOBOTO pesie
X" 3anaya Ne4 Pacuer repkoHOBOTO pere
KOHCTPYKIITHOHHBIX 3amada Ne5 OnpejeneHue CONMPOTUBIICHNS U HATPY309YHOM CIOCOOHOCTH
Marepuanos"” pesucropa

5.3. O1neHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

MHuHHCTEPCTBO HAayKH U BhIciIero oopazosanus Poccuiickoit denepannu
HosoTpounkuii punman

®denepanbHOTO rOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIFHOTO YIPEKICHUS
BBICIIIETO 00pa30BaHUS

«HanuoHanbHbIN Hccaen0BaTeNbCKUM TEXHOJIOTHYECKUN YHUBEPCUTET
«MHUCUC»

Kacgenpa DnekTposHEpreTUK U MEeKTPOTEXHUKU

JucuumimHa: « DIeKTPOTEXHUUECKOE U KOHCTPYKIIHOHHOE MaTepHAIIOBE/ICHIE
Hanpasnenue: 13.03.02 «OneKTposHepreTuka U 31EKTPOTEXHUKA»

DK3AMEHAILIMOHHBIN BUJIET Ne 0

1. Kimaccuduxarus 31eKTpOTeXHIYECKUX MaTePHAIOB.

2. ITonATue 0 NPOBOAHUKOBBIX MaTepHaax.

3. Onpenenute JUIMHY aJlOMUHUEBON IPOBOJIOKH, eciu ee Macca 0,04 kr, a conpotusnenue 11,5 OM (yaenbHOe CONPOTHUBIEHUE
amomuHUA 2*107-8 OM"-" M, IITOTHOCTH amoMuHuA 2,7 1/cM (Ky0.)

CocraBuil: CT. IperoaBaTeib . B. Benbix

3aB. kadempoit Dud: P.E. Maxupuna

O6pa3zern 3aannii 17151 dK3aMeHa, poBoanMoro aucrtaninoHao B LMS Canvas (OIIK-4-31,¥1,B1; VK-2-31,V1,B1):
1. ArperatHoe COCTOSIHUE IIPOBOTHUKOR:

- TBEPJIOE, JKUIKOE;

- TBEPJIOC;

- TBEPIIO€, )KUAKOE, COCTOSTHIE HOHU3UPOBAHHOTO Ta3a;

- )KUJIKOE, Ta3000pa3Hoe.

2. KoBaneHTHast XuMH4YecKasi CBSA3b OIMPEENIIeTCs

- MOMapHBIM 00BEIMHEHNEM BaJIEHTHBIX JIEKTPOHOB COCETHUX aTOMOB;

- TIepepacnpe/ieIeHUeM BaJICHTHBIX AJIEKTPOHOB OT THIIMYHOTO METAJIAa K TUITMYHOMY He-MeTallly;

- cunamu Ban-nep-Baannbca;

- CWJIaMH B3aUMOJEHUCTBHSI CBOOOIHBIX JIEKTPOHOB C MOJIOKUTENBHO 3apsHKEHHBIMUA HOHAMH METaJUIOB.

3. MonHast XuMu4yecKasi CBsI3b

- XapaxkTepHa JIJIsl METaJUIOB;

- OCYILIECTBIISIETCS 32 CUET MepepacipeieieHHsl BAIEHTHBIX JIEKTPOHOB OT TUIIMYHOTO METaJlla K TUITUYHOMY( ] HEMeTaJly u
MIPUTSKEHUST 00pa30BABIIUXCS MTOJOKUTEIBHO M OTPHUIIATEIBHO 3apsKEHHBIX HOHOB;

- OCYIIECTBIISICTCS 38 CUET MPUTSHKCHUS TTOJIOKUTENBHO 3apPSHKSHHBIX HOHOB METaJllIa M CBOOOTHBIX AIIEKTPOHOB;

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

4. Meramindeckas XUMUYEcKasi CBSI3b

- CBSI3b MEX/1y TIOJIO)KUTEIHHO U OTPUIATENIFHO 3apsHXKEHHBIMU HOHAMU METaIlIa,

- CBSI3b MEX/TY MTOJIOKUTENBHO 3apSHKSHHBIMUA HOHAMH METAJIIA U «3JIEKTPOHHBIM ra30M» CBOOOIHBIX JIEKTPOHOB;

- CBSI3b MEXIY BAJICHTHBIMH JJICKTPOHAMH METaIIa;




- cBA3b 3a cueT cui Ban-nep-Baanbca.

5. Toueunsie neGeKTH KPUCTAUTHIECKOH CTPYKTYPHI:

- IUCIIOKALUH, TIOPBI, TPEIINHEI,

- BaKaHCHUH, IOCTOPOHHHE BKITIOUEHNUS, TPAHULIBI 3€PEH;
- ne(eKThI MOBEPXHOCTH, IPaHULIBI 3€PEH;

- BAKaHCHUHU, 4yXXEPOJHBIC ATOMBI.

6. Jlucimokamnus — 3T

- TMHEWHBIH NeeKT KPUCTATUTIYECKON PeIIeTKY;

- pacIooKeHUe aTOMOB B KPUCTAJLIE;

- CMelleHNe HOHA U3 y371a HOHHOM peleTKH;

- HOBEPXHOCTHBIN JE()EKT KPUCTAIINIECKON PEIISTKY;

7. KakuM XMMHYECKHUM 3JIEMEHTOM HAChIIaeTCs IOBEPXHOCTh U3AENUS IIPU CUIHUIIUPOBAHNH!
- aJIIOMHHUEM;

- YIJIEPOJIOM;

- KpEeMHHEM;

- a30TOM.

8. Mnpexcel Muinepa — 1o

- TPHU LENBIX YHCIA, ABIAIOMYecS BeTUIMHAMU, 0OPaTHBIMU OTPe3KaM, OTCEKaeMbIM JJTaHHOW IIOCKOCTBIO Ha OCAX[] KOOpIUHAT;
- JIBa eJIbIX YHCIA, SBISIOUIMECS BEMTUUNHAMH OTPE3KOB, OTCEKaeMbIX JaHHOU MIOCKOCTBIO Ha OCAX KOOPIHHAT;

- TPM LIEJIBIX YHUCIIa, BJIIOIUECS BEIMUUHAMU OTPE3KOB, OTCEKAEMBbIX IaHHOMU INIOCKOCTBIO HA OCSAX KOOPAUHAT;

- TPH LIEJIBIX YUCIIa— KOOPAUHATHI IIOCKOCTU Ha ocaX X, Y, Z.

9. OCHOBHBIE MEXAaHUYECKHE CBOWCTBA MAaTEPHATIOB!

- QJIEKTPOIPOBOJHOCTD, TBEPJOCTh, XPYIIKOCTb;

- IPOYHOCTb, TEIIONPOBOAHOCTD, XPYIIKOCTb, INIACTUYHOCTD, YIIPYTOCTb;

- IPOYHOCTb, YIIPYTOCTh, TEPMUUECKOE PACIIUPEHHUE, XPYIKOCTb, IITACTUYHOCTB;
- IPOYHOCTb, IUVIACTUYHOCTh, TBEPOCTh, XPYIIKOCTb, BI3KOCTb.

10. Kakue 13 npuBeJeHHBIX MEAHBIX CIJIABOB HAXOAAT Haubobliee NPUMEHEHHE B IPOMBILIUICHHOCTH?
- Jlatynu;

- ONOBSHHBIC M CBUHIIOBBIE 0A00UTHI I MEHEe HarpY)KEHHBIX TOIIUITHHKOB;

- llunkoBBIE ¥ aHTU(PUKINOHHBIE CIIABHI;

- ATTOMHHUEBBIE AaHTUPPUKITHOHHBIE (MO IIHITHUKOBBIE) CIUIABBI.

11. Kakue Marepuanbsl OTHOCSTCS K IPYIIE MaTEPUaAIOB BLICOKOM IPOBOAUMOCTH:
- TAaHTaJl U pEHU];

- ME/Ib U aJIIOMUHUMN;

- rpaUT ¥ THPOITNTHIECKHIA;

- YIJIEPOJ UUHK U XPOM.

12. Yopyras nedopmanus

- SIBJISIETCSI HAKATTMBAIOIIEHCs 1eopManmeii;

- SIBJISIETCS HeHaKaIuMBaroleiics nedopmarnueit;

- IIO CHJIC BO3JCHUCTBHS OOJIBIIE INTACTUYECKOM, 1 MaTepuall ocje CHATHS BO3JICHCTBHS BOCCTaHABIMBACT IIEPBOHAYAIBHYIO (hopMy
U pa3Mephl;

- IPUBOAMT K HEOOPATUMBIM MpOIIECCaM B MaTepHae.

13. TBepaocts o Poksemty onpenemnsercs

- IUTOIA/IBIO OTIICUATKA;

- IMaMEeTPOM OTIIeYaTKa;

- Pa3HOCTBIO ITyOMH OTHEYATKOB MEX/Ty PEIBAPUTEILHON 1 OCHOBHON Harpy3KaMu;
- Harpy3Koil.

14. KpuBast OXJIaXACHNs, QHAIOTHYHAST KPUBOH OXJIAKICHHS YMCTOrO METaJlla, XapaKTepHa JJIsl CIUIABOB THIA
- aMOp(HON CTPYKTYpHI;

- XUMHYECKOTO COCANHEHHS;

- TBEPJIOTO PacTBopa.

- BBTEKTHUKH.

15. OTHOCUTENBHOE YUIMHEHHE NP PACTSKEHHU IIPAKTUUECKH OTCYTCTBYET Y
- TBEP/BIX MAaTEPUAIIOB;

- XpYIIKUX MaTepHaJIOB;

- IJJACTUYHBIX MATEPUAIOB;

- YIIPYTUX MaTEpUaIoB.




16. IlpaBuibHOE onpeeieHue

- HesaBrncmMocTh CBOMCTB KpHCTaJUIa OT HANIPABJICHHS HAa3bIBACTCS aHN30TPOIIHEH;

- Manexcer Mumiepa, KOTOpBIE 3aKIF0YEHEI B KBaIPAaTHBIE CKOOKHU, XapaKTEPU3YIOT PACIIONIOKEHUE TPYIIBIL | MapaienbHbIX
IJIOCKOCTEN B KpUCTAIIE;

- [Tonukpucrananyeckoe CTpOeHHE NPENCTABIAETCS B BUIE 0OJIBIIOTO YUCa KPUCTAIIOB MAJIbIX Pa3MEpPOB;

- [Momamopdu3m xapakTepeH Ui BceX KPUCTANTHIESCKHUX BEIIECTB.

17. K xakoMy THITy IPOBOJMMOCTH TBEPHOTO BEIIECTBA OTHOCATCS CYIb(PHIBI
- POBOTHUKH;

- TIOJTyIIPOBOTHHUKH;

- IMAIICKTPHKY;

- H30JISITOPEL.

18. JIukBugyC Ha AUArpaMMe COCTOSIHUS CIUIaBOB — 3TO

- FEOMETPHUYECKOE MECTO TOUEK KOHIIA KPHCTAJUIM3AIMU BCEX CIUIAaBOB HE3aBHCUMO OT COCTaBa;

- KpHBasi, BBIIIE KOTOPOI BCE CIIABEI, HE3aBICUMO OT COCTaBa, HAXOMATCS B IBYX(ha3HOM COCTOSHHH;
- TEOMETPUUECKOE MECTO TOUEK Hayajla KpUCTAJLIM3aluU BCEX CIUIABOB, HE3aBUCUMO OT COCTaBa;

- KpHBasi, BbIIIE KOTOPOIl BCe CIIABbI, HE3aBUCUMO OT COCTaBa, HAXOAATCS B TBEPJOM COCTOSIHUH.

19. Han6GospImei Koppo3HOHHOHW YCTOMYMBOCTHIO 00JI1aJaeT CIEeAYIOINI METa:
- ME[ib;

- Xpom;

- XKeJe3o.

20. XuMu4ecKkue CBOMCTBa MaTEPUANIOB OMPEAETSIIOTCS:
- JNIEMEHTapHBIM XMMHUYECKUM COCTaBOM;

- THIIOM XHUMHYECKOH CBSI3H;

- KOHILIEHTpaluuen HocuTenen 3apsaa.

21. Conmuyc — 3TO CIUIOUIHAS ITpsMast IMHHS Ha AWarpaMMe COCTOSIHUS CIUIaBOB BHIA

- XMMHYECKHE COCANHCHUS,;

- TBEp/Ibl€ PACTBOPHI C OTPAHUUEHHON PACTBOPHMOCTBHIO 000HX KOMIIOHEHTOB B TBEPJOM COCTOSIHUH;

- TBEp/bIC PACTBOPHI C HEOTPAHUIEHHON PACTBOPHMOCTBIO0 0OOMX KOMIIOHEHTOB B TBEP/IOM COCTOSTHHHY;
- MEXaHWYECKHE CMECH.

22. JIast KpUCTAIITHYECKOTO COCTOSIHUS BEIIECTBA XapaKTEPHBI:

- BBICOKasl 3IEKTPONIPOBOJHOCTb;

- aHM30TPOITHS CBOCTB;

- BBICOKAsI IJIACTHYHOCTE;

- KOPPO3HOHHAsl yCTOMUMBOCTb.

23. TBepaoe Terno, MpeCTaBIAIoNee CO00H COBOKYITHOCTh HEOPHEHTHPOBAHHBIX OTHOCHUTEIBHO APYT IPYyra 3epeH-KPHCTAIUIUTOB,
HpeCTaBIsIeT COOOM:

- TEKCTYPY;

- HOJIUKPHCTAIT;

- MOHOKPHCTAJLT;

- KOMIIO3HULHIO.

24. Kpucramn ¢popMHupyeTcs IyTeM IIPpaBIILHOTO MOBTOPEHISI MUKPOYACTHII (ATOMOB, HOHOB, MOJIEKYJI) TOJIBKO IT0 OJXHON
KOOpJMHATE:

- BEpHO;

- BEPHO TOJIEKO IS MOHOKPHCTAIIIOB,;

- HEBEPHO;

- BEPHO TOJIBKO JUTS MTOJIMKPUCTAILIOB.

25. Inst aMOp(hHBIX MaTepHaIOB XapaKTEPHO

- Hanuuue (PUKCUPOBAHHON TOYKH IUIABIICHNUS;

- Hanu4Me TeMIepaTypHOro UHTEpBaa IIaBICHNUS;
- OTCYTCTBHUE CIIOCOOHOCTH K PACILIABIICHUIO.

26. BelecTBo, cOCTOSIIEE U3 ATOMOB OJHOI0 XUMHYECKOIO DJIEMEHTA, HA3LIBAETCS:
- XMMHY€ECKH YHCTHIM;

- XMMHUYECKHU TIPOCTHIM;

- XUMHYECKHUM COEIMHEHUEM.

27. BGH.ICCTBO, COCTOAIICC N3 OAHOPOAHBIX ATOMOB MJIM MOJICKYJI, U COACPIKAIICC HCKOTOPOC KOJIMICCTBO APYroro BCUICCTBa, HE
TMPEBLIIIAOMICE 3aJaHHOTO 3HAYCHNA, HA3bIBACTCA!
- XUMHUYCCKHU YHUCTBIM,




- XUMHUYECKU MPOCTHIM;
- XUMHUYECKUM COCANHCHUECM.

28. YKakuTe BUJ TOYCHHBIX CTATUIECKHUX Ie(EKTOB KPUCTAIUINIECKOH CTPYKTYPHI:
- TUCIIOKaLUH;

- BaKaHCHH;

- (hOHOHEI.

29. Ykaxure 0JHO U3 OCHOBHBIX XapaKTEePUCTHUK CTPYKTYpbI MaTepuaa:
- KOHIIGHTPAIHsI HOCUTEINIEH 3apsaa;

- CTEIICHb YIOPSA0UYCHHOCTH PACIIOJIOKECHUSI MUKPOYACTHII;

- QIIEKTPONPOBOJHOCTb.

30. CiocoOHOCTE HEKOTOPHIX TBEPJIBIX BEMIECTB 00Pa30BBIBATE HECKONBKO THITOB KPUCTAJUTMUECKUX CTPYKTYp, YCTOWIHUBBIX TIPH
pa3IHYHBIX TeMIIepaTypax U JAaBICHUSAX, HA3bIBACTCS:

- HOIUMOP(U3MOM;

- TIOJIsIpU3aINeH;

- aHU30TOIHEH;

- U30TPOIHUEH.

5.4. MeToauka olleHKH 0CBOeHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

IIpu o1ieHKe pe3yIbTAaTOB BIIOJHEHUSI KOHTPOJIBbHOH (IoMalHeit) paboThl HCIIONB3yeTCsl OMHApHAs CHCTeMa, KOTopast
HPEIyCMaTPUBACT CIEAYIONINE PE3YIIbTAaThl U KPUTEPUH OLICHHUBAHHUS:

PesynbTar oneHuBanus Kputepuu ouenku

«3aUTECHO»: BrimonHeHB! Bce 3aaHUsI KOHTPOJIBHOI paboThl, 100 TOMYIIEeHbl He3HAYUTENbHbIE OIMIMOKH TIPH
BBIIIOJIHEHHH.

«HE 3a4TEHO»: CTyneHT He BBITIONHII WIX BBHITOJHUI HETIPAaBIIBHO 3aJaHUS KOHTPOJIBHOH (JoMamIHeit) paOoThL.

IIpu o1ieHKe Pe3yIbTATOB 3aIIUTHI OTYETOB 110 JIAOOPATOPHBIM paboTaM UCHOIb3yeTcsi OnHapHas cucTeMa («3auyTeHoy / «He
3a4TECHO), KOTOpas MPeIyCMaTPUBAET CICAYIOIINE PE3YIIbTAaThl U KPUTEPUH OLICHHBAHNUS:

«3a4TEHOY - BEIMOTHEHB! Bee 3aaHus 1a00paTOPHOH PabOTHI, CTYJCHT OTBETHI Ha BCE KOHTPOJILHBIE BOIIPOCHL.

«He 3a4TeH0» - CTyeHT He BBIIOJIHIII WX BBIIOJIHII HEPABUIIBHO 3a1aHKs 1a00paToOpHOi paboThI, CTYAEHT OTBETUII HA
KOHTPOJIBHBIE BOIIPOCHI C OLIMOKAMHU MJI HE OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI.

[Ipu moBeneHNM 3K3aMeHa B NUCEMEHHOH (hopMe KPUTEPUSMH OLCHKHU SIBISTFOTCS

«OTanyHO»: Bce Bompock! Ounera U3n0XeHbl MOJHO (B paMKaxX MPOTrpaMMBbl Kypca MM JIEKIHOHHOTO Kypca) M TOYHO.
CrnocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJlepKaHie OTBETa, yMeHHe 0000maTh MaTepuai,
JIeTIaTh BEIBOABL. [IpaBHiIbHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IIPOBEPOYHEIE) BOIIPOCH B paMKax Omiera. [TonqpoOHoe n3nokenne
OCHOBHBIX I10JIOJKEHUH OTBeTa B JIUCTE yCTHOTO ompoca.

«Xopo1io»: Bce BOmpoCH! B L1eJIOM PACKPBITHI, HO U3JIOKEHbI HEIOCTATOYHO MOJHO (He MeHee, 4yeM Ha 80 — 90 %), nubo B
OTBETE CO/ICPKATCS HETOYHOCTH (B IMEHAX, XpOHOJIOTHH, B HA3BaHUH TEPMUHA TIPH MOHUMAaHWH €T0 CyTH U T.A.). Hanmane
JIOCTaTOYHO MOAPOOHBIX 3amuced B JIncTe ycTHOTO ompoca.

«Y IOBIETBOPUTEILHOY H3noxxeHne kaxaoro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OUIMOKH B NMEPUOAU3AIMSX,
KJIaccU(UKaIyaX, TPAKTOBKE OCHOBHBIX IOHATHII U T.J. He3HaHHE 0HOTO 13 BOIPOCOB MOXET OBITH KOMIICHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTpPEHHE TIPETofaBaTellsl) IIPH COOTBETCTBYIOMIEeH 3ammcH B JIucrte ycTHOTO onpoca. HemocnenoBarensHoe
U3JI0KEHUE MaTepuala, HEyMEeHHE eNIaTh BBIBOIBI.

«HeynoBineTBOpUTETBHON: OrtcyrctBue 3ammceil B JIucte ycTHOrO ompoca, 0TKa3 OT OTBETa, MOJAMEHa OJHOro BOIpoca
JpYTuM, HATHYHE mrapraikd. V3inokeHne BonmpocoB MeHee, 9eM Ha 60 %. HesHaHNe OCHOBHBIX HOHATHI U TIOJIOKCHUH TEMBI.
HecmocoGHOCTE CBSI3HO M3T0XKUTH MaTepual.

HpI/I MOBCACHUHN 5K3aMCHA B JTUCTAHIIUOHHO B 2JICKTPOHHOM PECYPCC KPUTCPUAMU OLICHKU ABJIAIOTCA:

«OTnuaHOY: [Momy4aenune Gonee 90 % GaIIOB MO TECTY MPH BBITOJHEHUH TECTa 332 PErJaMEHTHPOBAHHOE BpEeMSs
«Xopouio»: Honyuenue ot 75 10 90 % OannoB MO TECTy MpPHU BHINOJHEHHH TECTA 32 PEITTAMEHTHPOBAHHOE BpeMs
«Y IOBIIETBOPUTEIBHOY: Ionydyenue ot 50 no 75 % GaysI0B MO TECTY NPH BBHINOJIHEHUH TECTA 3a PErJIaMEHTHPOBAHHOE

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYHEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOPEI, COCTaBUTENN 3arnaBue bubnanoreka W3paTenscTBO, TOM, 371. anpec
JI1.1 | C.1.boronyxos, Kypc maTepuanoBenenus B M.: Mamunoctpoenue, 2003,
B.®.I'pebentok, BOIIPOCAX U OTBeTax: Yuel.
A.B.Cunroxud nocobue
JI1.2 |Tlonm pen. MarepuanoBeaeHue: YueOHUK M.: MI'TY um.H.D.baymana, 2008,
b.H.Apzamacosa




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.3 |N.A.-Tumodeen DIEKTPOTEXHUUECKHE CII6.: Jlans, 2012,
MaTepuabl U U3/ICIUs:
VYuebH.mocodne
JI1.4 |B.H.I'aganos MarepuanoBeneHue: YueOHUK M.: UH®PA - M, 2016,
JI1.5 |Yepemaxun A.A. DJIEKTPOTEXHUUECKOE U M.: UTHOPA-M, 2017,
KOHCTPYKIIHOHHOE
MaTepHasioBe/ICHHE: YIeOHUK
JI1.6 |[LleneOposckmii FO. B. | Dnexrporexundeckoe n HoBocnbnpck: HoBocubupckmit
KOHCTPYKLIMOHHOE roCyIapCTBEHHbIN TEXHUYECKUI
MaTepHajoBeieHue: yueOHoe yHUBepcureT, 2019,
nocooue https://biblioclub.ru/index.php?
page=book red&id=574645
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka W3pnatenbcTBO, TOI, 371. anpec
JI2.1 |Konecos C.H. MarepuanoBeneHue u M.: Breicu. mik., 2004,
TEXHOJIOTHS KOHCTPYKIIHOHHBIX
MaTepHuaoB: YUeOHUK
JI2.2 | }O.M.JlaxTuHs, Marepuanosenenue: Y 4eOHHK M.: Anpsiac, 2011,
B.I1.JIeoHThEBA.
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, TO1, 3. aapec
JI3.1 | daBeiogkua M.H. DNEKTPOTEXHUYECKOE U H® HUTY MUCuC, 2013,
KOHCTPYKLIMOHHOE ttps://lms.misis.ru
MaTepuanoBe/ICHHE:
JlaGopaTOpHBIH IPAKTHKYM
JI3.2 | M.H. JaBbiakux DNEeKTPOTEXHUYECKOE U H® HUTY "MUCuC", 2013,
KOHCTPYKLIMOHHOE ttps://lms.misis.ru
MaTepuaaoBe/ICHIE
(PACYHETHO-
IT'PAOUYECKASA PABOTA):
Meronuueckue yka3aHus
JI3.3 | Muxeesa E. B. Marepuansl 1 KOMIIOHEHTHI Uomikap-Oumna: IToBomxckuit
AIIEKTPOHHBIX CPE/ICTB: TOCYIapCTBEHHBIN TEXHOJIOTUICCKUI
1a00PaTOPHBIA IPAKTUKYM yHUBepcurer, 2014,
https://biblioclub.ru/index.php?
page=book red&id=439241
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
D1 |Poccwuiickas HaydHas EKTpOHHAS OUOIHOTEKA www.elibrary.ru
% DNEeKTPOTEXHUUECKOE ¥ KOHCTPYKIIMOHHOE https://Ims.misis.ru
MaTepHaJioBeACHNIE
D3  |H® HUTY MUCuC www.nf.misis.ru
4 OdunmanbHbIA caiT Kadenpsl DIEKTPOIHEPTETUKH U http://kafedra-ee.ru/
anexrpotexuuku HO HUTY MUCuC
6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust
1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
1.5 |MATLAB & Simulink
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
i http://www.center.eneral.ru/products.html — mpoaykmus 3aBotoB Poccun, mpou3BOISIIUX TEKTPHUUSCKIE MAITHHEI 1
) TpanchopMaTopsl
N.2 |https://www.electromechanics.ru - caT "DnexrpomexaHuka"
N.3 | http://journals.ioffe.ru/journals/2 - "®u3uka v TeXHUKA MOIYIPOBOJHHKOB"




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHareHnue
139 VYuebnas mabopartopust (xommbioTepHbIH | Kommekr — yueGHOIT mMebenmm Ha 24 wMmecra  mud
KJIAcC) Kabuner KypCOBOTO u | oOyvatoumxcsi, 12 cTalMOHAapHBIX KOMIIBIOTEPOB ISt
JUTUTIOMHOTO NPOEKTHPOBAHMS, | 00yJalomuxcsi, |  CTalMOHAPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITETBHOM paboTHI 0OyUaromuxcest | mpenojaBareist (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, komonku, goctyn k SMOC
Vuusepcurera MUCHC 4wepe3 InuuHBIM KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIINXCSA

B mpouecce u3yueHus AUCUUILTUHBI BHIACIAIOT IBa BUAA CAMOCTOATEIBHOM PabOTHL: - ayJUTOPHAS; - BHEAYIUTOPHAs. AyJUTOPHAs
caMoCTOsITeNIbHAs paboTa 110 TUCIUIDIHHE BRIOTHSACTCS Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoaBatels. BHeaynuTopHas
caMocTosTeNbHas paboTa - IIaHnpyeMas yaeOHast pabota 00yJalomuMcs, BBITOTHsIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
MIPU METOANYECKOM PYKOBOJCTBE MpernoaaBaTeis, HO 0e3 ero HeMmocpeaCTBEeHHOro yuacTus. CamocrosiTenbHas paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUINHBI, PACKPHIBAIOIICH 1 KOHKPETHU3HPYIOLICH ee CoJIepyKaHne, OCYIIECTBIICTCS
00yJarommMMcs THAIIMATHBHO, C TEThI0 peai3ani COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 23 HEeKTHBHOTO
BBIIIOJTHEHHSI CAMOCTOATEIBHON pabOThI O AUCIUIUINHE NPENOAaBaTedb PEKOMEHYET HCTOYHUKH ATl PA0OTHI, XapaKTepH3yeT
HaunboJiee palMOHANbHYIO METOANKY CAMOCTOSATENILHON PaOOThI, IEMOHCTPUPYET paHee BHIIOIHEHHBIE 00yJaroIUMKCS Pa0OTHI U T.
1. Buzier 3amanuii U1 BHEAyTUTOPHOH CaMOCTOSTEBHON pabOTHL, HX COJICp)KaHNE U XapaKTep MOTYT HMETh BApHATHBHBIN 1
nmuddepeHIpoBaHHBINA XapaKTep, YIUTHBAaTh HHINBHIYAIbHEIE 0COOEHHOCTH oOydatomerocs. CaMoCTOSTENbHAs padoTa MOXKET
OCYILECTBIISTHCS MHIUBUIYAIbHO WM TPYIIIAaMH CTyAeHTOB online (paboTa B 2JEKTPOHHONH HHPOPMALMOHHO-00pa30BaTENbHON
cpene HUTY «MUCuC» (QUOC), yacTbio KOTOPO HEMOCPECTBEHHO MPeIHAa3HAYCHHOM JIJIs1 OCYIIECTBIICHHUS! 00pa30BaTEILHOTO
mporiecca sIBIsieTCs NEeKTPOHHBIN 00pa3oBaTebHbIN pecypc LMS Canvas.) 1 Ha 3aHATHUSIX B 3aBUCUMOCTH OT II€JTH, 00heMa,
KOHKPETHOH TeMaTHKH CAMOCTOATENIFHOH PabOTHI, yPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHNE CHHXPOHHOM paboThI CO
CTYICHTaMU ¢ UcIoib3oBaHueM Microsoft Teams wiau Zoom. KoHTpoJIb pe3ynbTaToB BHEAyAUTOPHOM CAMOCTOATENBHOM PaboThI
OCYIIIECTBISICTCS B IIPEAeax BpeMEHH, OTBEJCHHOTO Ha 00s13aTeIbHBIC YIeOHBIC 3aHATHA 10 TUCIUIUIMHE Ha MTPAKTHYCCKUX ,
1a00paTOPHBIX 3aHATHSIX.




