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3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
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Pabouas nmporpamma
D1eKTPOTeXHHYECKOe H KOHCTPYKIIMOHHOE MaTepHaIoBe/lecHUe

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yauBepcutetr « MUCHUC no HanpasieHuto moarotoBku 13.03.02 DnekTposHepreTHKa 1 3JeKTPOTEXHUKa (YpOBEHb OakagaBprara)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpagsnenue noarorosku 13.03.02 DnekTposHepreTHka u anekTpoTexHuka [Ipodmib. DIeKTponpruBOg 1 aBTOMATHKA,
13.03.02_21 DmexTposnepreruka u snekrporexauka [MpOIIuA 3aou_2020.plx , yrBepxaeHHoro Yuensim copetom @TAOY BO
HUTY "MUCuC" B coctase coorserctyromeii OITIOIT BO 21.04.2021, mporoxosn Ne 30

YrBepxnena B coctase OIIOIT BO:

Hamnpasnenue noarorosku 13.03.02 DnekTposHepreTuka u anekTpoTexHuka [Ipodmis. DneKkTponprBo] 1 aBTOMATHKA, ,
yIBepxkAeHHON YueHblM coBeroM OI'AOY BO HUTY "MUCuC" 21.04.2021, nporoxon Ne 30

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 11.06.2022 r., Ne6

PykoBoguTens nonpaseneHus AOLUEHT, K.1.H. Maxupuna P.E.



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.B

. 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:

221 [IpoekTHBII MTOAXO0/ B TEXHUKE

2.2.2 |IIpousBoAcTBEHHAs MIPAKTHKA MO HOITYYCHHIO IPO(ECCHOHATBHBIX YMEHHUI U ONBITa TPO(ECCHOHABHOI AeATeIPHOCTH

2.2.3 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS

2.2.4 | Teopus 3JI€KTPONPHUBOIA

2.2.5 |LudpoBas n aHanoroBas dMEKTPOHUKA

2.2.6 |DnexTpUuecKUe MaIIHHEI

2.2.7 |O6mas 3HEpreTHKa

2.2.8 | Cunosas 21eKTpOHHUKA

2.2.9 | CucteMsl ynpapiaeHuUs NEKTPOIPUBOIOB

2.2.10 | ABTomMaTu3anus TEXHOJIOTHYECKUX MPOIIECCOB

2.2.11 | ABToMaTu3MpOBaHHBIN ANEKTPOIPUBO]] TUIIOBBIX TPOU3BOJICTBEHHBIX MEXaHU3MOB

2.2.12 |IloaroToBKa K mpOLEIype 3alIUTHI U 3aIIUTa BEITYCKHON KBaTH()UKAINOHHOMN padoTHI

2.2.13 |IlpenaumioMHast IpaKTHUKa

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

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHUS €
HCIO0Jb30BAHNEM HU(POBHIX TEXHOJIOTHI

3HaTh:

IIK-2-31 0CcHOBBI KOHCTPYKIIMOHHOTO COCTaBa JJIEKTPOTEXHUYECKUX MATepHaIoB

OIIK-4: Cnoco0eH MpoeKTHPOBATH W Pa3padaThIBaTh MPOAYKIINIO, IPOLECCHl H CHCTEMBI, COOTBETCTBYIONINE NPOGHITI0
NMOATOTOBKH, HCNOJIH30BAaTh CBOICTBA KOHCTPYKIIMOHHBIX H YIEKTPOTEXHHYECKHX MaTePHATIOB B pacyeTax NapaMeTpoB U
PE:KHMMOB 00beKTOB MPO(eCcCHOHATBHOI JesiTeTbHOCTH, NPUMEHSTh 3HAHHE YKOHOMUYECKHX, OPTAHU3ALUOHHBIX 1
yIpaBJeHYeCKHAX BONPOCOB MPH YIPABJIEHHN MPOEKTAMH

3HaTh:

OIIK-4-31 0cHOBEI MaTepHaIOBEICHUS M TEXHOJIOTHH KOHCTPYKIIHOHHBIX MaTEPHAIIOB

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMbI YIIPABJIEHUS €
HCIO0JIb30BAHNEM HU(PPOBHIX TEXHOJIOTHIA

YMmerb:

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

OIIK-4: Cnoco6eH MpoeKTHPOBATH M Pa3padaThIBaTh NMPOAYKIINIO, IPOLECCHI H CHCTEMBI, COOTBETCTBYIONINE POGHITI0
NMOATOTOBKH, HCNOJIH30BAaTh CBOICTBA KOHCTPYKIMOHHBIX H YIEKTPOTEXHHYECKHX MAaTePHAIOB B pacyeTax NapaMeTpoB U
PEKHMMOB 00HeKTOB NPO(eCCHOHATBHOI 1esiTeTbHOCTH, NPUMEHSTh 3HAHHE YKOHOMUYECKHX, OPTAaHU3ALUOHHBIX 1
yIpaBJeHYeCKHAX BONPOCOB MPH YIPABJIEHHN MPOEKTAMH

YMmerb:

OIIK-4-Y1 omepupoBaTh OCHOBHBIMHU IIOHATUSIMU U OIIPEACIICHUSMH.

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CHCTEMBbI YIIPABJIEHUS €
HCIO0Jb30BAHNEM HU(PPOBHIX TEXHOJIOTHI




Baanernb:

TIK-2-B1 METOJaMU UCIIOJIb30BaAHUA OCHOBHBIX METAIUIMYCCKUX U HEMETAJUIMICCKUX MAaTCPHaAIOB B DJICKTPOTEXHUIECKOM
IIPOU3BOACTBC, @ HUMCHHO B JJICKTPHYCCKUX MalllMHAX, arraparax, CTaHOUAX U IIOACTaHIUAX.

OIIK-4: CnocoGeH MPOeKTHPOBATHL H Pa3padaThIBATh MPOJYKIMIO, MPOIECCH] H CHCTEMBI, COOTBETCTBYIOLINE MPODHITIO

MOAroTOBKH, HCII0JIB30BaTh CBOICTBA KOHCTPYKINHOHHBIX H JICKTPOTCXHHYCCKUX MATCPHAJIOB B pacdeTax napaMeTrpoB u
PEKUMOB 00bEeKTOB np0¢eccnonanbﬂoﬁ ACATECJIbHOCTH, MIPUMEHATH 3HAHUE IKOHOMHUYCCKUX, OPTAHU3ANMUOHHBIX U
YpaB/J€HYE€CKUX BOIIPOCOB NPHU YIIPABJICHUU ITPOCKTAMHU

Baanernb:

OIIK-4-B1 MeToankaMu BBIIIOJIHEHHS PACUETOB IPUMEHUTEIBHO K UCIOJIb30BAHUIO JIEKTPOTEXHUUECKUX U KOHCTPYKIIMOHHBIX

MaTepHajoB;
4. CTPYKTYPA U COAEP)KAHUE
Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUA 3aHATHS/ / Kypce HHIMKATOPHI H 31, sieMble
KOMIIeTeH Ui pecypchbl padoThI
Pasnen 1. BBenenne
1.1 Ipeamer xypca 2 1 OIIK-4-31 JIL.1J11.2
«MarepuanoseneHue. OIIK-4-V1 JI1.3J11.4
TexHonoruu OIIK-4-B1 IIK- JI1.5
KOHCTPYKI[MOHHBIX 2-31 IIK-2-V1 | JI1.6J12.1J13.
MaTEepHaJIOB), €T0 MECTO B IIK-2-Bl1 1J13.3
cucreme 21222354
NEKTPOTEXHUYECKOTO
obpazosanus. /Jlex/
Paznea 2. IIpoBogHuKoBbIE
MaTepuaJbl
2.1 CBepX NMPOBOTHUKH. 2 2 OIIK-4-31 JIT.1 JI1.2
Hemerannnueckue OIIK-4-Y1 JI1.3J11.4
MPOBOJHUKOBBIE OIIK-4-B1 IIK- JI1.5
MaTepuaisl /Jlex/ 2-31 TIK-2-V1 | JI1.6J12.1J13.
[IK-2-B1 1J13.3
010923354
2.2 ITpoBoIHUKOBEIE 2 4 OIIK-4-31 JI1.1J11.2
Mmatepuanst /IIp/ OIIK-4-Y1 JI1.3J11.4
OIIK-4-B1 IIK- JI1.5
2-31 TIK-2-V1 JI1.6J13.1
[K-2-B1 J3.3
21222354
2.3 Mertonuka BeIOOpa MaTepuan 2 2 OIIK-4-31 JIT.1JI1.2 KM1 P1
JUTSL U3TOTOBJICHUS YKA3aHHOM OIIK-4-V1 JI1.3J11.4
neramu /J1a6/ OIIK-4-B1 J1.5
JI1.6J13.1
JI3.3
010923354
2.4 [MoaroroBka oTuera mo 2 4 OIIK-4-31 JIT.1JI1.2 KM1 P1
1abopaTopHOit paboTe OIIK-4-Y1 JI1.3J11.4
Nel /Cp/ OIIK-4-B1 JI1.5
JI1.6J12.1
JI2.2713.1
JI3.3
210223354
2.5 TemnepaTypHbIit 2 2 MK-2-31 TIK-2- | JI1.1 JI1.2 KM2 P2
K03 GHUIUEHT, yAeIbHOe V1IIK-2-Bl JI1.3 J11.4
CONPOTHUBIICHUE U J1.5
MIPOBOJIUMOCTD JI1.6J13.1
poBOAHUKOB /J1ab/ JI3.3
D12223 54
2.6 ITogroroBka oTyera 1o 2 4 TIK-2-31 T1K-2- JI1.1 J11.2 KM2 P2
nabopaTopHoii paboTe V1 IIK-2-B1 JI1.3J11.4
Ne2 /Cp/ JI1.5
JI1.6J12.1J13.
1J13.3

013233 54




2.7 CtpoeHue BelecTBa, ux 6 OIIK-4-31 JI1.1 J11.2
KiIaccuuKaIus. OIIK-4-Y1 JI1.3 J11.4
[IpoBogHMKOBBIE OIIK-4-B1 IIK- JI1.5
Mmarepuaist. /Cp/ 2-31 [IK-2-V1 JI1.6J13.1
I1K-2-B1 J3.3
213233 54
Pazgen 3.
IoaynpoBoaHuKOBbIE
MaTepHasbl
3.1 CBoiicTBa NOTYNIPOBOAHUKOB. 1 OIIK-4-31 JIL.1J11.2 P3
[IpocThie noynpoBOIHUKH, OIIK-4-V1 JI1.3J11.4
MIOJIYTIPOBOJHUKOBBIE OIIK-4-B1 IIK- J1.5
coenuHenus. /JIex/ 2-31 I1IK-2-V1 JI1.6J13.1
[1K-2-B1 J3.3
21 322 23 B4
32 [TomynpoBoIHUKOBBIE 2 OIIK-4-31 JIT.1J11.2 P3
Matepuainst /IIp/ OIIK-4-Y1 JI1.3J11.4
OIIK-4-B1 IIK- J1.5
2-31 TIK-2-V1 | JI1.6J12.1J13.
IK-2-B1 1J13.3
D132 33 54
Paznen 4.
JudnexkTpuyeckue
MaTepuaJbl
4.1 DJeKTpuyecKue, 14 OIIK-4-31 JIL.1J11.2 P3
MeXaHUYECKHE, TEIIOBLIE, OIIK-4-V1 JI1.3J11.4
BJIa)KHOCTHBIE U OIIK-4-B1 IIK- JI1.5
(PU3NKOXUMHYECKUE 2-31 IIK-2-V1 JI1.6J13.1
CBOMCTBA. [IK-2-B1 JI3.3
DNEKTPOU3OISILIMOHHBIC D1 52 233 B4
TTACTMACCHI, (heTbIUPOBaHbIC
Mmarepuainsl. /Cp/
4.2 Martepuassl Ha OCHOBE 12 OIIK-4-31 JIT.1J11.2 P3
KaydyKa, JIaKu, SMaJid, OIIK-4-V1 JI1.3 J11.4
darocel. XKunkue OIIK-4-B1 TIK- JI1.5
TUDJIEKTPHUKH, Ta3000pa3HEIE. 2-31 TIK-2-VY1 JI1.6J13.1
AKTUBHBIE TUDTICKTPUKH: TK-2-B1 JI3.3
CHUTHETOUAJICKTPHUKH, 21922 23 D4
anekTpeTsl. /Cp/
43 Jusnexrpuueckue 16 OIIK-4-31 JI1.1 J11.2 P3
Matepuaisl /Cp/ OIIK-4-Y1 JI1.3 J11.4
OIIK-4-B1 IIK- J1.5
2-31 TIK-2-Y1 JI1.6J13.1
IK-2-B1 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 IIK- J1.5
yIila IUBIEKTPUYECKUX 2-31 [IK-2-V1 JI1.6J13.1
MoTeph AMANEKTPUKOB /Cp/ TIK-2-B1 JI3.3
21 322 23 B4
Pa3gen 5. MarnurtHble
MaTepUaJbl
5.1 OCHOBHBIE XapaKTEPUCTHKH 12 OIIK-4-31 JIT.1J11.2 P3
MarHMTHBIX MaTEpUaJIOB, UX OIIK-4-V1 JI1.3J11.4
KIaccuuKaIvs. OIIK-4-B1 IIK- J1.5
Hccnenosanue neTiu 2-31 I1IK-2-V1 JI1.6J13.1
TUcTepesnca TIK-2-B1 JI3.3
(heppoMarHuTHOTO 210923354

Marepualia u mocTpoeHUe
OCHOBHOM KpHBOM
HamaraunuuBanus /Cp/




5.2 MarsutHo TBepble, 2 13 OIIK-4-31 JI1.1 J11.2 P3
MAarHMTHO MSITKHE MaTepuaibl OIIK-4-V1 JI1.3J11.4
I HA3KO YaCTOTHBIX U OIIK-4-B1 IIK- JI1.5
BBICOKO 9aCTOTHBIX 2-31 TIK-2-Y1 | JI1.6J12.1J13.
noneit. /Cp/ [IK-2-B1 1J13.3
2102223354
53 JomatHsis (KOHTpOJIbHAS) 2 10 OIIK-4-31 JIT.1 JI1.2 P3
pabota /Cp/ OIIK-4-Y1 JI1.3 J11.4
OIIK-4-B1 IIK- JI1.5
2-31 IIK-2-V1 JI1.6J12.1
IK-2-B1 J12.2J13.1
JI3.2J13.3
210222354
5.4 IMoxroToBka k sx3ameny /Cp/ 2 16 OITK-4-31 JIL.1J11.2 KM3
OIIK-4-V1 JI1.3J11.4
OIIK-4-B1 IIK- J1.5
2-31 1IK-2-V1 JI1.6J12.1
[IK-2-B1 JI2.2J13.1
JI3.3
0103233 24
5.5 [IpoBenenue 2 9 OIIK-4-31 JI1.1 J11.2 KM3
9K3aMeHa /DK3aMeH/ OIIK-4-V1 JI1.3711.4
OIIK-4-B1 IIK- J1.5
2-31 TIK-2-Y1 JI1.6J12.1
[IK-2-B1 JI2.2J13.1
JI3.2J13.3
013233 54
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KontponrHoe l;[dioie}?ﬂeMHe B
KM O — ZMKATOPE! OTIPOCHI JUTSI TIOJATOTOBKH
KOMIETEHINH

KM1 JlabopaTopnas [TK-2-31;11K-2- 1. JI7st 4ero UCTONb3YIOTCS CIUIABBI TYTOMJIABKUX M OJIAarOPOTHBIX
pabota Nel V1;1IK-2-B1;0I1K-4 | meTamioB?

Meroauxka BeIOOpa -31;0IIK-4-B1;OIIK |2. Kakue BemmecTBa OTHOCST K IPOBOJHUKAM BTOPOTO poaa’?

MaTepHual JUIs -4-Y1 3. Kakas u3 cranei sBiasieTcs HU3KOYIJIEPOAUCTON KaueCTBEHHOM

W3TOTOBIICHUS KOHCTPYKIIMOHHOH CcTaJbio?

YKa3aHHOM AeTanu 4. Kak Ha3bIBAIOT CIIOCO0 MOIYYEHHS CIIOKHBIX 110 KOH(UTyparmu
TOHKOCTEHHBIX OTIMBOK?

KM2 JlaGopatopHas [TK-2-31;11K-2- 1. B yeM cocTout pa3nuyue TeMiepaTypHoro koddduimenra
paboTa Ne2 Y1;IIK-2-B1 COTIPOTHUBJICHHUSI METAIIJIOB U TTOJIYITPOBOTHUKOB?
TemnepaTypHbIit 2. B uem cocTOUT OT/IHYNE 3JIEKTPUIECKUX CBOMCTB MOIYIIPOBOIHUKOB
ko3 urment, 1 METaioB?
yIenpHOoe 3. 3anuIiuuTe BhIpaKeHHE, I0KA3bIBAIOLIee 3aBUCUMOCTD
COIIPOTHBIICHHE U COTIPOTHUBIICHUS] METAJUIOB OT TEMITEPATYPHI.

IIPOBOJUMOCTD 4. 3anummTe BRIpaXEHHE U1 TEMIEPAaTypHOTro ko3 dpunrenra
MIPOBOTHUKOB CONPOTHUBIIEHUS METaJlIa U YKaXKUTE €T0 Pa3MEPHOCTDb B CHCTEME

equanI CU.




KM3

DK3aMeH

TIK-2-31;1TK-2-
V1;IIK-2-B1;0TK-4
-31;0I1K-4-Y 1;0IIK
4-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, 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 MK-2-31;I1K-2- 1. MaiiTe onpeneneHye MOHATHUS «31EKTPOTEXHUUECKUH MaTepuamy 1
pabora Nel VY1;I1IK-2-B1;0IIK-4 | Ha30BUTE KIAaCCHI MATEPUAIIOB, IPUMEHAEMBIX B JIEKTPO3HEPTETUKE.
Mertoanka BeIOOpa -31;0I1K-4-B1;0IIK |2. HazoBuTe Tpy OCHOBHBIX MapaMeTpa, XapaKTepU3YIOIIHe
Marepuan A -4-V1 AJIEKTPOTEXHUYECKHE CBOMCTBA MaTepuara.
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 [TK-2-31;11K-2- 3amaya Nel OmnpeneneHre ceueHusl TOKONMPOBOASIINX IITUH
pabora VIL;IIK-2-B1 3amaga Ne2 OmnpenerneHne mapaMeTpoB JBHTATENS, PacueT U BEIOOD
"UccnenoBanue MarHMTHOI'O IIyCKaTels
ANEKTPOTEXHUUECKU 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.)

CocraBuil: cT. IperoaBareib . B. benbix

3aB. xadenpoit Dud: P.E. Maxupuna

Oo6pa3serr 3aaHuii 17151 9K3aMeHa, MpoBoauMoro auctaHiuonHo B LMS Canvas (OI1K-4-31,Y1,B1; T1K-2-31,Y1,B1):
1. ArperatHoe COCTOSIHUE IPOBOHUKOB:

- TBEPIIOE, KUAKOE;

- TBEPIIOC;

- TBEPIIOE, KUJIKOE, COCTOSTHIE HOHU3UPOBAHHOTO Ta3a;

- JKUJIKOE, Ta3000pa3Hoe.

2. KoBaneHTHast XUMHYECKasi CBS3b OMPEILIIICTCS

- TOTIapHBIM 00BETMHEHNUEM BaJICHTHBIX DJIEKTPOHOB COCETHIX aTOMOB;

- IIlepepacnpeelieHUeM BaJIEHTHBIX IEKTPOHOB OT TUIIMYHOTO METajljla K TAIIMYHOMY He-MeTallly,;

- cunamu Ban-nep-Baanbca;

- CHJIaMH B3aUMOJICHCTBHSI CBOOOTIHBIX AIEKTPOHOB C MOJIOKUATENBHO 3apsKEHHBIMA HOHAMH METaJLIOB.

3. MonHast XUuMHYECKas CBSI3b

- XapaxkTepHa JIiJIsl METaJUIOB;

- OCYIIECTBIIIETCS 3a CUET IepepacIpeieieHNs] BaJICHTHBIX AJIEKTPOHOB OT TUITMYHOTO MeTaljla K THITUYHOMY! | HEMETaJuTy U
MPUTSHKEHUS] 00pa30BABIINXCS MOJOXKUTENFHO U OTPULATETHHO 3aPSHKEHHBIX HOHOB;

- OCYIIECTBIIACTCS 33 CUET MPUTSHKEHUS IMOJOKUTEIBHO 3aPSKEHHBIX HOHOB METAJUIa U CBOOOHBIX AJIEKTPOHOB;

- OCYILIECTBIIICTCS 3a cueT cu Ban-nep-Baanbca.

4. MeTtamnyeckass XUuMUYecKasl CBSI3b

- CBA3b MEX[Y MOJIOKUTENBHO U OTPULIATETIBHO 3apsHKEHHBIMU HOHAMU METala,

- CBSI3b MEXK/Y MOJIOKUTEIBHO 3aPSHKCHHBIMUA HOHAMM METAJIIA U «3JIEKTPOHHBIM ra30M» CBOOOIHBIX JIEKTPOHOB;
- CBSI3b MEXX/y BAJICHTHBIMU 3JIEKTPOHAMHU METAJLNIa,;

- cBs3b 3a cyeT cuil Ban-nep-Baanbca.

5. Toueunsie 1ePeKTH KPUCTAUTHIECKOH CTPYKTYPHI:

- IUCIIOKALUH, TIOPBI, TPEIINHEI,

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

- BAKaHCHUM, 4yXEPOJHBIC ATOMBI.

6. Jlucimokanus — 3T

- TMHEWHBIH NeeKT KPUCTATITIYECKOH PeIIeTKY;

- pacmoio;KeHHe aTOMOB B KPUCTAJLIE;

- CMelleHNe HOHA U3 y371a HOHHOM peleTKH;

- HOBEPXHOCTHBIN JE(EKT KPUCTAIINIECKON PEIISTKY;

7. KakuM XMMHYECKHM 3JIEMEHTOM HAChIIaeTCs IOBEPXHOCTh U3AENUS IIPU CUINIUPOBAHNH!
- aJIIOMHHUEM;

- YIJIEPOJIOM;

- KpEeMHHEM;

- a30TOM.

8. Mnpexcel Muinepa — 1o

- TPH LENBIX YHCIA, ABIAIOMUecS BeTUIMHAMU, 0OPaTHBIMU OTPe3KaM, OTCEKaeMbIM JaHHOU IJIOCKOCTBIO Ha OCAX[] KOOpIUHAT;
- JIBa EJbIX YHUCIA, SBISIOUIMECS BEMTHUNHAMH OTPE3KOB, OTCEKaeMbIX JaHHOU MIOCKOCTBIO Ha OCAX KOOPIHHAT;

- TPM LIEJIBIX YHUCIIa, SBJISAIOIMECS BEIMUUHAMU OTPE3KOB, OTCEKAEMBbIX JTaHHOH INIOCKOCTBIO HA OCSX KOOPJAMHAT;

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

9. OCHOBHBIE MEXAaHUYECKHE CBOWCTBA MAaTEPHATIOB!

- JJIEKTPOIPOBOJHOCTD, TBEPJOCTh, XPYIIKOCTb;

- IPOYHOCTb, TEMIONPOBOAHOCTD, XPYIIKOCTb, INIACTUYHOCTD, YIIPYTOCTh;

- IPOYHOCTb, YIPYrOCTh, TEPMUUECKOE PACIIUPEHHE, XPYIIKOCTb, INIACTUYHOCTD;
- IPOYHOCTb, IUVIACTUYHOCTh, TBEPOCTh, XPYIKOCTb, BI3KOCTb.

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




- JlaTynu;

- ONOBSIHHBIC M CBUHIIOBBIC 0A00HUTHI I MEHEe HAarPY)KEHHBIX TTOIIUITHUKOB,;
- [luakoBBIE ¥ aHTU(PUKIIMOHHBIC CILIABHI;

- ATTfoMHUHYEBBIE aHTUPPUKITHOHHBIE (TIOJIINITHUKOBBIC) CIUTABBL.

11. Kakue maTepuabl OTHOCSTCS K TPYIIIE MAaTEpUaIoB BEICOKOW MPOBOAMMOCTH:
- TaHTaJl U peHull;

- M€JIb ¥ QTFOMUHU;

- rpadUT U THPOTUTHUCCKH;

- YIJ€po.1 IUHK U XPOM.

12. Ynpyras gedhopmarus

- SBJIETCS HaKaIUTUBAIOMIeics e opMaruei;

- SIBJISIETCSI HeHAKaIUTMBaroIeiics aedopmarueit;

- IO cHJIe BO3JCHCTBHS OOIIBIIIE INIACTHYECKOH, M MaTepual mocje CHATHS BO3JICHCTBHS BOCCTaHABIMBACT IIEPBOHAYAIBHYIO (hOpMy
U pa3Mepsl;

- IIPUBOJUT K HeO6paTI/IMBIM mnmponeccaM B MaTcpuralic.

13. TBepaocts no Poksemnny onpeznensiercs

- IVIOIA/IBIO OTIIEYATKA;

- IMaMeTPOM OTIICUaTKa;

- Pa3HOCTHIO TIIyOUH OTIIEUaTKOB MEXKIY IPEIBAPUTEILHON U OCHOBHOI Harpy3KaMu;
- HAarpy3KoM.

14. KpuBast oxJ1a)IeHUs1, aHAIOTUYHAsI KPUBOM OXJIaXKACHUS YHCTOTO MeTalljla, XapaKTepHa JUIsl CIJIaBOB THIIA
- aMOp(HOM CTPYKTYPHI;

- XUHMHYECKOIO COCIMHEHUS;

- TBEPJOTO PacTBoOpa.

- DBTEKTHKH.

15. OTHOCUTENBHOE YUIMHEHUE NIPU PACTSKEHUH IPAKTUYECKU OTCYTCTBYET Y
- TBEPJIbIX MaTEPUAIIOB;

- XpYyIIKUX MaTE€pPHUAJIOB;

- IJJACTUYHBIX MaTEPUAJIOB;

- YIIpYTUX MaT€pUaIoB.

16. IlpaBusibHOE onpeeieHue

- HesaBrncmMocTh CBOMCTB KpHCTaJUIa OT HANIPABJICHHS HAa3bIBACTCS aHU30TPOIIHEH;

- Manexcer Mumiepa, KOTOpBIE 3aKIF0YEHBI B KBaIpaTHbIE CKOOKHM, XapaKTEePU3YIOT PACIIOJIOKEHUE TPYIIIBI[ | MapaienbHbIX
IJIOCKOCTEN B KpUCTAIE;

- [Tonukpucrananyeckoe CTpOeHHUE NPEACTABIAETCS B BUIE 0O0JIBIIOTO YUCa KPUCTAIIOB MAJIbIX Pa3MEpPOB;

- [Momamopdu3m xapakTepeH Uil BceX KPUCTANTHIESCKUX BEIIECTB.

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

- TIOJTyIIPOBOTHHUKH;

- IMAIICKTPHKY;

- H30JISITOPEL.

18. JIukBuayC Ha AUArpaMMe COCTOSIHUS CIUIaBOB — 3TO

- TEOMETPHUYECKOE MECTO TOUEK KOHIIA KPHCTAJUIM3AIMHU 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. HanbGosbImeil Koppo3HOHHONW YCTOMYMBOCTEIO 00JI1aJaeT CIEeAYIOINI MeTa:
- MEJIb;

- Xpom;

- XKeJe3o.

20. XuMu4ecKkue CBOMCTBa MaTEpPUANIOB OMPEAEISIIOTCA:
- JIIEMEHTapHBIM XMMHUYECKUM COCTaBOM;

- THIIOM XHMHYECKOH CBSI3H;

- KOHILIEHTpaluuen HocuTenen 3apsaa.

21. Conupayc — 3T0 CIUIOIIHAS IIpsIMasi JIMHUS Ha AMarpaMMe COCTOSIHUS CIUIaBOB BUJA
- XUMHYECKUE COCTUHEHUS;
- TBEp/Ibl€ PACTBOPHI C OTPAHUUEHHON PaCTBOPHMOCTBIO 000HX KOMIIOHEHTOB B TBEPJOM COCTOSIHUH;




- TBEp/IbI€ PACTBOPHI C HEOTPAaHUIEHHOH PaCTBOPUMOCTHI0 000MX KOMIIOHEHTOB B TBEPIOM COCTOSHHUY;
- MEXaHUYECKHE CMECH.

22. HJ'ISI KPUCTAJIMYICCKOTO COCTOSAHHA BCIICCTBA XaPAKTCPHBI:

- BBICOKAsl 3JIEKTPOIIPOBOIHOCTD;

- QaHM30TPOIIMSI CBOUCTB;

- BBICOKasl INIACTUYHOCT;

- KOPPO3HOHHAs yCTOMYHUBOCTb.

23. TBepnoe Teno, NPEACTABISIOLIEE COO0 COBOKYITHOCT HEOPHECHTHPOBAHHBIX OTHOCHTENBHO APYT APYra 3epeH-KPHCTAIIUTOB,
MPEeCTaBIAeT COOOH:

- TEKCTYPY;

- TIOJTUKPUCTAILT;

- MOHOKPHUCTAJLT;

- KOMIIO3HULIHIO.

24. Kpucramn ¢popMHpyeTcst yTeM MPaBUIBHOTO MOBTOPESHUSI MUKPOYACTHII (ATOMOB, HOHOB, MOJIEKYJT) TOJIBKO IO OJHOU
KOOpIHMHATE:

- BEpHO;

- BEPHO TOJIBKO 11 MOHOKPHUCTAILJIOB,;

- HEBEPHO;

- BEPHO TOJIBKO JUIS TOJIMKPHCTAILIOB.

25. Inst aMop(HBIX MaTepHaIoB XapaKTEPHO

- HaTM9Ue (PMKCUPOBAHHOM TOYKH TUIABIICHNS;

- HaJWyHe TeMIepaTypHOrO HHTEpBaJIa IIIaBIICHUS;
- OTCYTCTBHE CIIOCOOHOCTH K PACILIABICHHIO.

26. BemecTBo, COCTOSIIEE U3 AaTOMOB OJHOTO XUMHYECKOTO JJIEMCHTA, Ha3bIBACTCS:
- XUMHUYECCKH YHUCTHIM,

- XUMHYECKH TPOCTHIM;

- XUMHWYCCKUM COCIUHCHUCM.

27. BelecTBO, COCTOSIIIEE U3 OJHOPOTHBIX aTOMOB MJIM MOJICKYJI, ¥ COJEeprKallee HEKOTOPOE KOJIIMYECTBO APYTOro BEIIECTBa, HE
MPEBBIIIAOIIEE 338J]AHHOTO 3HAYCHUS, HA3bIBACTCS:

- XUMHUYECKH YHCTBIM;

- XHMHUYECKHU MPOCTHIM;

- XMMHYECKUM COEIMHEHHEM.

28. YKaKuTe BUJ TOYCTHBIX CTATHIECKHUX Ie(EKTOB KPUCTAJUIMUECKOH CTPYKTYPHI:
- TUCIIOKaLUH;

- BaKaHCHUH;

- (hOHOHEI.

29. Ykaxure 0JHO U3 OCHOBHBIX XapaKTEePUCTHUK CTPYKTYphI MaTepuaa:
- KOHIIGHTPAIHsI HOCUTEJIEH 3apsaa;

- CTEIICHb YIIOPST0YCHHOCTH PACIIOJIOKEHUSI MUKPOYACTHII;

- QIIEKTPONPOBOTHOCTb.

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

- HONIUMOP(U3MOM;

- TIOJIsIpU3ALINeH;

- aHU30TOIHEH;

- U30TPOIHUEH.




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.




