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NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

DJIEKTPOTEXHUYECKOE H KOHCTPYKIIHOHHOE

3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
IMpoduns OneKTponpuBOJ U aBTOMaTHKa
Keamuduxanus Bakanasp
®dopma o0ydeHHst o4Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o yueOHOMY ITaHy 144 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 3
ayJUTOPHBIC 3aHATUSA 51
camocCTosATeNNbHas paboTa 66
4acoB Ha KOHTPOJIb 27

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 320
Kypce>) Hroro
Henens 18 4/6
Bun 3anaruii i | PO | VI PII

Jlexuuu 17 |17 (17 |17
JlabopaTopHsbie 17 |17 |17 |17
IIpakrudeckue 17 (17 |17 |17
Wroro ayn. 51 |51 |51 |51
Konrakrnas pabora 51 |51 |51 |51
Cam. pabota 66 |66 |66 |66
Yacel Ha KOHTPOJIb 27 |27 |27 |27
HTtoro 144 | 144 | 144 | 144




IIporpammy cocraBui(u):

6e3 cmenenu, Cm. npenoo., benvix /]. B.

Pabouas nmporpamma

3JIeKTpOTeXHH‘{eCK06 1 KOHCTPYKIIUOHHOE MaTEpUAJIOBECACHUE

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTrka u 31eKkTporexHuka, 13.03.02 23 DnexrposHeprerrka u anekrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, 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: b1.0

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

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

2.2.1 | ®usuveckue OCHOBBI IEKTPOHUKH

2.2.2 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS

2.2.3 | DxoHoMHKa

2.2.4  |IIpou3BOICTBEHHBI MEHEIKMEHT

2.2.5 |IIpaBoBeneHue

2.2.6 | YmpapneHue IpoeKTaMu

2.2.7 |IoaroroBka K MpoIEaype 3aIIUThI U 3aIIUTa BEITYCKHOW KBATHN(UKAITMOHHON pabOTEI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

OIIK-4: Cnioco0eH NpoeKTHPOBATH U Pa3padaTbIBaTh NPOIYKINIO, MPOLECCHI H CHCTEMbI, COOTBETCTBYIOIIHE MPOPUITIO
NOATOTOBKH, HCI0JIb30BaTh CBOMCTBA KOHCTPYKIHMOHHBIX U JJIEKTPOTEXHUYECKHUX MATEPUAJIOB B pacyeTax IapaMeTpoB U
PeKUMOB 00bEKTOB PO ecCHOHANBLHOI 1eATeTbHOCTH, IPUMEHSTh 3HAHNE IKOHOMHYECKHUX, OPraHU3ALHOHHBIX U
yIpaBJIeHYeCKHX BONPOCOB MPH YIPABJIEHNN MPOEKTAMH

3HaTh:

OIIK-4-31 ocHOBBEI MaTepHaIOBEICHUS X TEXHOJIOTUH KOHCTPYKIIHOHHBIX MaTEPHUAIIOB

YK-2: CriocoGeH coOupaTh H HHTEPIPETHPOBATH JaHHBIE H ONIPENeNSITH KPYT 32/1a4 B pAMKaX MOCTABJIECHHOM eI,
BBIOHPATh ONTHMAJBHBIE CIIOCOOBI PelIeHN s, HCXOAS U3 IeHiCTBYIOIIHX MPABOBBIX HOPM, HMEIOIIHXCSI PECYPCOB H
OrpaHU4Y€eHHii, yMeHHEe 000CHOBBLIBATH MPUHSTHIE PellleHHsI

3HaTb:

VK-2-31 meroauku moncka, coopa u 00paboTku MHYOPMAIINH; aKTyaIbHBIE POCCUIICKUE U 3apyOe)KHbIe HCTOYHUKN HHPOpMaInH B
cdepe npodecCHOHATTEHON IS TETbHOCTH

OIIK-4: Cnioco0eH NpoeKTHPOBATH M pa3padaThIBATh NPOAYKIUIO, IPOLECCH] U CHCTEMBbI, COOTBETCTBYIOIIME NPOQUIII0
NMOJAr0TOBKH, HCNO0/Ib30BATh CBOIICTBA KOHCTPYKIIMOHHBIX H JIEKTPOTEXHHYECKUX MATepHAIOB B pacyeTax NapaMeTpoB U
PEKNMOB 00beKTOB NMPodecCHOHATLHON 1eSITe/IbHOCTH, MPHMEHSATH 3HAHNEe JIKOHOMHYECKHX, OPraHH3AIHOHHBIX 1
yIpaBJeHYeCKHX BONPOCOB MPH YIPABJIEeHHN MPOEKTAMH

YMmerb:

OIIK-4-Y1 onepupoBaTh OCHOBHBIMU MOHSITHSIMH U OTIPEACTICHUSIMH.

YK-2: CniocodeH co0upaTh 4 HHTEPNPETHPOBATH JaHHbIE U ONPEAEJATH KPYr 3aJ1a4 B paMKaX MOCTABJIEHHOM 11eJ1H,
Bl)lﬁl/lpaTb ONTHMAJIbLHBIE CIIOCOODbI peuieHusi, uCxXoasl u3 neﬁcn;ymumx MPaBOBbIX HOPM, UMCIOIIUXCH PECYPCOB U
OrpaHUYeHUii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsT

YMmerb:

YK-2-Y1 npuMeHATs METOANKH ITONCKaA, cOOpa 1 00paboTKH HH(OPMAIINH; OCYIIECTBIATh KPUTHICCKUI aHATIN3 U CHHTE3
UH(OPMaLUH, TOTYYEHHON U3 Pa3HBIX HCTOYHUKOB; IIPUMEHSTh CUCTEMHBIN MOX0 AJIs PELISHHs TOCTABICHHBIX 33134

OIIK-4: Cnoco0eH NPOeKTHPOBATHL U Pa3padaThIBATh NPOAYKINIO, POLECChI H CHCTEMbI, COOTBETCTBYIONINE NPOGHII0
MOATOTOBKH, HCMOJIb30BATH CBOMCTBA KOHCTPYKIMOHHBIX M JIEKTPOTEXHHYECKHX MATEPHAJIOB B pacyeTax napaMeTpoB U
PEKHMOB 00BHeKTOB MPO(eCCHOHATBHOI 1esITeTbHOCTH, IPUMEHATH 3HAHHE YKOHOMUYECKHX, OPTAHU3AUOHHBIX 1
yHpaBJjieH4eCKHX BONPOCOB MPH YIPaBJeHHU MPOEeKTAMH

Baanernb:

OIIK-4-B1 mMeToaukaMy BEIIIOJTHEHHS pacyeTOB IPUMEHHUTEIBHO K UCTIOJIB30BAHHIO SJIEKTPOTEXHNUECKUX M KOHCTPYKIIMOHHBIX
MaTepHaoB




YK-2: CriocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 32124 B PaMKaX MOCTABJIEHHOM LeJIH,

BbIOHMPATh ONTHMAJIbHBIE CIIOCOOLI PeLeHUsl, HCXO0AS U3 JeliCTBYIOLIUX NIPABOBbLIX HOPM, MMEIOLIUXCSI PECYPCoB U
OrpaHM4eHHui, yMeHHe 000CHOBBIBATH MPHUHATHIE PellleHus

Baanernb:

VK-2-B1 meronamu noucka, coopa u 00pabOTKH, KpUTHYECKOTO aHAIN3a U CHHTE3a HH(POPMAIIHH; METOAUKON CHCTEMHOTO

nmoaxoaa mjid peuicHusd MOCTAaBJICHHBIX 3a/1a4d

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHIMKATOPbI H 31 sieMble
KOMIeTeHIHii pecypchbl padoThI
Pa3gen 1. Beenenne
1.1 IIpeamer xypca 3 1 VK-2-31 VK-2-| JI1.1JI1.2
«ONEKTPOTEXHUYIECKOE U V1 VK-2-Bl JI1.3 J11.4
KOHCTPYKLIMOHHOE OIIK-4-31 JI1.5
MaTepHuaoBe/ICHHE», ero OIIK-4-V1 JI1.6J12.1
MECTO B CHCTEME OIIK-4-B1 JI2.2J13.1
NEKTPOTEXHUUECKOTO JI3.3
obpazosanus. /JIex/ D132 33 54
Paznen 2. [IpoBogHuKOBBIE
MaTepUaIbl
2.1 CBepx NPOBOJAHUKU. 3 4 VK-2-31 VK-2- | JI1.1JI1.2
Hemerannnueckue V1 YK-2-Bl JI1.3 J11.4
MIPOBOTHUKOBBIC OIIK-4-31 JI1.5
Marepuaisl /JIex/ OIIK-4-Y1 JI1.6J12.1
OIlK-4-B1 JI2.2713.1
JI3.3
2102223354
2.2 [IpoBogHMKOBBIE 3 3 VK-2-31 YK-2- | JI1.1J11.2
Mmarepuainst /IIp/ V1 VK-2-Bl JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
J3.3
21222354
2.3 Mertoanka BEIOOpa MaTepHa 3 2 VK-2-31 YK-2- | JI1.1J11.2 I'pynmossie P1
JUTSL U3TOTOBJICHUS YKA3aHHOM Y1 VK-2-Bl JI1.3J11.4 3aHATHUSA
neranu /J1a6/ OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2J13.1
JI3.3
D12223 54
24 ITogroroBka oTyera 1o 3 4 VK-2-31 VYK-2- JI1.1 J11.2 P1
nabopaTopHoii paboTe Y1 YK-2-Bl1 JI1.3J11.4
Nel /Cp/ OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2J13.1
JI3.3
013233 54
2.5 TemnepaTypHbIit 3 5 VK-2-31 YK-2- JI1.1 JI1.2 I'pynnossie P2
kod(uiment, ynensHoe VY1 VK-2-Bl JI1.3 J11.4 3aHATH
COIPOTUBJIEHUE U JI.5
IIPOBOJIUMOCTh JI1.6J12.1
poBOIHUKOB /J[ab/ JI2.2713.1
JI3.3
31 352 353 54
2.6 [ToaroroBka otdera 1Mo 3 8 VK-2-31 YK-2-| JI1.1JI1.2 P2
nabopaTopHoii paboTe V1 VK-2-Bl JI1.3 J11.4
Ne2 /Cp/ JI1.5
JI1.6J12.1
J12.2J13.1
JI3.3

013233 54




2.7 CtpoeHue BelecTBa, ux VK-2-31 VYK-2- JI1.1 J11.2
KiIaccuuKaIus. V1 YK-2-Bl JI1.3 J11.4
IIpoBoiHMKOBEIE OIIK-4-31 JI1.5
Mmarepuaist. /Cp/ OIIK-4-Y1 JI1.6J12.1

OIIK-4-B1 J12.2J13.1
J3.3
013233 54
Pazpen 3.
IMonynpoBoTHAKOBBIE
MaTepHabl

3.1 CBoiicTBa MOJIYITPOBOJHUKOB. VK-2-31 YK-2- | JI1.1J11.2
IIpocTsle MOIYyIPOBOIHUKH, Y1 VK-2-Bl JI1.3 J11.4
[IOJIYTIPOBOJTHUKOBBIE OIIK-4-31 J1.5
coenuHenus. /Jlex/ OIIK-4-V1 JI1.6J12.1

OIIK-4-B1 J12.2J13.1
J3.3
D132 33 54
3.2 [TonynpoBoTHUKOBBIC VK-2-31 YK-2- | JI1.1J11.2
Marepuainsl /I1p/ Y1 VK-2-Bl JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
J3.3
013233 54
33 ®dasoBas AuarpaMma YK-2-31 YK-2- | JI1.1JI1.2 I'pynnossie P3
cocrosiHus MaTtepuaia /J1a6/ VY1 YK-2-Bl JI1.3 J11.4 3aHATHUS
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
J3.3
013233 54

34 [HoaroroBka oTuéra mo VK-2-31 VK-2- | JI1.1J11.2 P3
nabopaTopHoil paboTe VY1 VK-2-Bl JI1.3 J11.4
Ne3 /Cp/ OITK-4-31 J1.5

OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
J3.3
31 32 33 54
Pazgen 4.
JAudnexkTpuyeckue
MaTepHasbl

4.1 DNEKTPUYECKHE, VK-2-31 YK-2- | JI1.1J11.2
MEXAHUYECKUE, TEIMIOBLIE, V1 YK-2-B1 JI1.3J11.4
BIJI&YKHOCTHBIE U OIIK-4-31 J1.5
(hU3MKOXUMHUYECKHE OIIK-4-Y1 JI1.6J12.1
CBOIicTBa. OIIK-4-B1 JI2.2J13.1
DNEKTPOU3OISIIMOHHBIC JI3.3
IUIACTMAcCCHI, (peIbrupoBaHbIe 013233 54
MaTepuaibl. /JIex/

4.2 Martepuaisl Ha OCHOBE VK-2-31 YK-2- | JI1.1J11.2
Kay4yKa, JJaKH, SMaJIH, V1 YK-2-B1 JI1.3J11.4
¢mocel. XKunkue OIIK-4-31 J1.5
JUDJIEKTPUKH, Ta3000pa3HEbIE. OIIK-4-Y1 JI1.6J12.1
AKTHBHBIE TUAIIEKTPHUKH: OIIK-4-B1 JI2.2J13.1
CUTHETOAUNIIEKTPUKH, J3.3
anextpetsl. /I1p/ 013233 24

4.3 SIBnenue ructepesuca. VK-2-31 YK-2- | JI1.1J11.2 I'pynnossie P4
[ToTepy B MarHUTHBIX Y1 VK-2-Bl JI1.3J11.4 3aHITHS
Matepuanax /Jab/ J1.5

JI1.6J12.1
J12.2J13.1
J3.3

0102033 54




4.4 ITogroroBka oTyera 1o 3 8 VK-2-31 VYK-2- JI1.1 J11.2
nabopaTopHoii paboTe Y1 YK-2-Bl1 JI1.3J11.4
Ned4 /Cp/ J1.5
JI1.6J12.1
JI2.2J13.1
JI3.3
013233 54
Pazpea 5.
Koncrpykuuonsbie u
MATHUTHBIE MaTepHAaJibl
5.1 OCHOBHBIE XapaKTEPUCTUKU 3 4 VK-2-31 YK-2- | JI1.1J11.2
KOHCTPYKIIMOHHBIX Y1 VK-2-Bl JI1.3 J11.4
MaTEepHUaJIOB, UX OIIK-4-31 J1.5
knaccudukamms. /JIex/ OIIK-4-VY1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
J3.3
21222354
5.2 OCHOBHBIC XapaKTEPUCTUKU 3 4 VK-2-31 YK-2- | JI1.1J11.2 I'pynnossie
MAarHUTHBIX MaTEPHUAIIOB, UX Y1 YVK-2-Bl JI1.3J11.4 3aHATHUSA
knaccuukanus. /IIp/ OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2J13.1
JI3.3
013233 54
53 MarsuTtHo TBEpJbIE, 3 4 YK-2-31 YK-2- | JI1.1JI1.2 I'pynnossie
MAarHMTHO MSTKHE MaTepuaibl Y1 YK-2-Bl1 JI1.3J11.4 3aHITHS
JUIST HU3KO YaCTOTHBIX U OIIK-4-31 JI1.5
BBICOKO YaCTOTHBIX OIIK-4-Y1 JI1.6J12.1
noneit. /Tlp/ OIIK-4-B1 JI2.2J13.1
JI3.3
013233 54
5.4 BrlmosiHeHne KOHTPOJIBHOM 3 17 VK-2-31 YK-2- JI1.1 JI1.2 P5
(momarneit) pabotsl /Cp/ VY1 VK-2-Bl JI1.3 J11.4
OIIK-4-31 JI1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
JI3.2J13.3
31 32 33 54
5.5 IMonroroBka k 3x3ameny /Cp/ 3 15 VK-2-31 YK-2- | JI1.1JI1.2 KMI1
V1 YK-2-Bl JI1.3 J11.4
OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
JI3.3
210222354
5.6 [IpoBenenue 3 27 VK-2-31 YK-2- | JI1.1J11.2 KM1
sK3aMeHa /DK3aMeH/ Y1 YK-2-Bl1 JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
JI3.2J13.3
D12223 54
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONMPOCHI JJIs1
CaMOCTOSITeIbHOI MOATOTOBKHU
Konx KoHTtponwsHOE Iposepsembie
KM P — HHJIKATOPBI Bormpocs! A moArOTOBKH
KOMIETEeHINH
KM1 DK3aMeH OIIK-4-31;0I1K-4- | Teopernueckue BOIPOCHI K bK3aMEHY:

Bl

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

1. Knaccuguxarus >1eKTpOTeXHIUECKUX MaTepHAIOB.
2. ITonsATue 0 NPOBOJAHUKOBBIX MaTepHaax.

3. OcHOBHbBIE TIOHATHS U AJIEMEHTHI 30HHOW TEOPHUH.

4. IIpoBoiHUKY [IEPBOTO U BTOpOro poxa. [lnasma.




5. DIEeKTPONPOBOIHOCTD AUDIEKTPUKOB.

6. Y nenbHasi IPOBOAUMOCTD U CONPOTHUBIIEHHE TIPOBOHUKOB.

7. Ionsipuzanus TU3IEKTPUKOB.

8. 3aBHCHMOCTH YETIBPHOTO CONPOTUBIICHNS IPOBOJHUKOB OT COCTaBa
CIJIaBa M TEMIEPaTypHL.

9. JlnanekTpuueckue NoTepyu. DNeKTpudeckas IpOYHOCTh
JIMIICKTPHKOB.

10.TepmoaBmkymas cuna. Tepmonapsl. CriaaBsl ATt TEpMOTIAp.
11.MexaHuueckue CBOUCTBA AUIEKTPUKOB.

12.ITpoBOAHUKOBBIE MaTEPHAIIBI C BEICOKOW ITPOBOJAUMOCTHIO.
13.TepMuueckue cBOMCTBA TUAIEKTPUKOB.

14.CBepXnpOBOAHUKH U KPUOTIPOBOJHUKH.

15.®Du3nKo-XMMHUYECKUE CBOMCTBA AUAIEKTPUKOB.

16. KoHTakTHBIE IPOBOJHUKOBBIE MATEPUAIIBIL.

17. CoGcTBEHHBIE M TPHMECHBIE TOTYIPOBOTHUKY.

18. IIpoBOAHUKOBEIE MaTepHaIIbl C OOJIBIINM YASIbHBIM
COIIPOTHBIICHHEM.

19. OcHOBHBIE M1 HEOCHOBHBIE HOCUTEIH 3apsa B IOIYIIPOBOIHUKAX.
20. /IlnamMarHuTHbIE, NapaMarHuTHbIE, peppOMarHUTHBIC BEIIECTBA,
aHTH(EeppOMarHeTHKH.

21. 3aBHCHMOCTB 3IEKTPOIIPOBOIHOCTH MOIYIIPOBOJHUKA OT
TeMIIepaTyphl.u KOHIIeHTpanun npumeceit. 22. Temnepatypst Kropu,
Heens.

23. 3aBHCHUMOCTb 3IEKTPOIIPOBOJIHOCTH MOIYIIPOBOJHUKA OT
KOHLIEHTpAMH IpUMECEH.

24. CBepxoOMeHHOE B3auMoJieiicTBUE B (hepprUMarHeTHKax.

25. 3aBUCHMOCTb MPOBOAUMOCTH MOIYIPOBOAHUKA OT HAMPSKEHHOCTU
BHEIIIHETO AIEKTPUIECKOro nois. 26. OcHOBHAs KpuBas
HaMaTHHYUBaHUS (eppoMarHeTHKa.

27. TeH304yBCTBUTENBHOCTh U (DOTOIIPOBOIMMOCTD ITOJIYIIPOBOIHHKA.
28. MarHuTHBIN TUCTEPE3HC.

29. Dddexrsr 3eedeka, [TenbThe, ToMICOHA.

30. OcraTo4yHass MHIYKIUS U KOIPUUTUBHAS CHIIa. MarHUTOCTPUKIIHSL.
31. Dddekr Xomna.

32. TeXHUYECKH YHCTOE XKETE30.

33. IoHsTHE O P-n MEPEXOAE, €r0 BOIbTAMIIEPHAs XapaKTEPHCTHKA.
34. Tlepmannou. Anbcudep.

35. I'epmaHuid.

36. TepmuHBap, NEpMEHIOP, KAJIbMAILJION, TEPMAIIION, KOMIEHCATOPBL.
37. Kpemuuit

38. AMop(hHBIC MArHUTHBIC MATEPUAITBI.

39. CeneH, Temtyp

40. MarauTo M neKTpuku. OeppuTsl.

41. Kapbun kpemHus. buHapHbIe coeIMHEHUSI.

42. JIutbie BBICOKOKO3PIUTHUBHBIE CILIABHI.

43. Knaccudukanus 3MeKTpOTeXHUIECKIX MaTePHANIOB.

44. MetaokepaMHUUeCcKie U METaJUIOIIACTHYECKHE MATrHUTHI.

45. DneKkTponpoBOJHOCTb TUAIEKTPUKOB.

46. OcoOeHHOCTH MarHUTOTBEP/IBIX MaTEPHATIOB.

47. lonstpu3anus JHIEKTPHKOB.

48. MaruutoTBEp ibIe (ePPUTHI.

49. DnexTpuyeckasi MPOYHOCTH JTUAIIEKTPUKOB.

50. MarauToTBEpABIE CILUIABBI HA OCHOBE PEIKO3EMENIbHBIX METAILIOB.
51. MexaHu4yeckre CBOHCTBA AUAIEKTPUKOB.

52. MarHuTOTBEPIbIE MAPTEHCUTHBIE CTAIN U ITACTUYECKU
nedopmMupyeMBble CIITaBHI.

53. Tepmuueckue CBOHCTBA TUIEKTPHKOB.

54. CoOCTBEHHbIE M TIPUMECHBIEC MOTYITPOBOAHUKH.

55. OU3UKO-XMMHYECKHE CBOWCTBA AUIJIEKTPUKOB.

56. OCHOBHBIE U HEOCHOBHBIE HOCUTENH 3apsi/ia B IIOJIyIPOBOJHHUKAX.
57. IloHsATHE O IPOBOJHUKOBBIX MaTepHaiax.

58. 3aBHCUMOCTb 31EKTPONPOBOJHOCTHU MOJYIPOBOJIHHKA OT
TeMITepaTypébl.

59. IIpoBoJHMKH IIEPBOTO U BTOPOTO poxa. [Inazma.

60. 3aBUCHMOCTb AIEKTPONPOBOJIHOCTH MOITYIPOBOJAHUKA OT
KOHIICHTPAINN TIPHMECH.

IIpumepsbl npakTHYECKUX 3aJJaHUM K DK3aMEHY:




1. Ompenenute AIMHY aNIOMHHUEBOI MPOBOJIOKH, eciu ee Macca 0,04
KT, a conipoTuBienue 11,5 Om (yaenbHoe CONpOTUBIICHUE AIFOMUHUS
2*10"-8 OM"-" M, TUTOTHOCTH aMOMHHNA 2,7 T/cM (Ky0.)

2. MenHas mUHA TPSMOYTOIBHOTO CEYEHHS OTAENEHA OT KOpITyca
OTOPHBIM U30ITOpoM. OnpenenuTs 06beMHOE CONpOoTUBIeHHE RV pn
U3BECTHBIX JAHHBIX: AUaMeTp usonaropa D = 40 MM, BeicoTa H30JIATOpA
H = 15 mm, BbIcOTa 3BeHa M30sTOpa h = 10 MM, BBICOTa OTCeKa a = 12
MM, HampspkeHne nzosstopa U =200 B, konndecTBo 3BeHbEB N= 6 T
(pv=10"12).

3. MenHas myHA TPSMOYTOIBHOTO CEYEHHS OTAENEHA OT KOpITyca
OTIOPHBIM M30IATOPOM. OIpereTUTh TOBEPXHOCTHOE COMPOTUBIICHHE
Rs npu n3BecTHBIX AaHHBIX: JuaMeTp uzoistopa D =70 MM, BeicoTa
nsosstopa H = 20 MM, BbicoTa 3BeHa u3osTopa h = 10 MM, BeicoTa
oTceka a = 12 MM, HanpsbkeHue uzossaropal = 200 B, konudectBo
3BeHbeB N= 8 mT. (ps = 1014 )

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon HasBanue Tposepsembie
WHIAKATOPBI Copnepxanue pabOTHI

paboTsl paboTsl N

KOMIIETEHIINH

P1 JlaGopatopHas OIIK-4-31;0I1K-4- 1. MaiiTe onpeneneHue MOHATHS «IJIEKTPOTEXHIUYECKUH MaTepruai 1
pabora Nel V1;0IIK-4-B1;YK-2 |Ha30BUTE KiIacChl MATEPUAIIOB, IPUMEHSAEMBIX B DIIEKTPOIHEPTETHKE.
Mertoaunka BeIOOpa -31;YK-2-Y1;YK-2- |2. HazoBUTE Tpy OCHOBHBIX ITapaMeTpa, XapaKTePU3YIOIINe
MaTepHan st B1 JNEKTPOTEXHUYECKHE CBOMCTBA MaTepHaa.

M3TOTOBIICHHUS 3. Kak cBsi3aHbBI 2JIEKTPHUYCCKHE M MAaTHUTHBIC CBOWCTBA CO CTPOCHUEM
YKa3aHHOM JeTanu BEIIECTBA U CTPYKTYpOil marepuana?

4. HazoBHTE YeThIpe OCHOBHBIX BHJIa XUMHUECKOH CBSI3H

5.Yto Takoe «3HEprus CBA3N»?

6. YBSDKUTE CBOMCTBA MaTepraia C BUJJIOM XUMHUUECKON CBSI3U

P2 JlabopaTopnas OIIK-4-31;0I1K-4- 1. YUto Takoe TemriepaTypHbiii Kodddurnment? Kakum o6pazom ero
pabota Ne2 V1;0IIK-4-B1;YK-2 |moxHO paccuntars?

TemnepaTypHbIit -31;YK-2-Y1;YK-2- | 2. Yro Takoe yaenbHOe conpoTuBieHue? [1o kakuM KpUTepusiM OHO
ko3 durment, B1 omnpenensercs?
YIENbHOE 3. Uro Takoe NpOBOAUMOCTE IPOBOJHUKOBEIX MaTepruanos? ITo kakum
CONPOTHUBIICHUE U KPUTEPHUSAM OHO PacCUUTHIBAETCS?
IIPOBOIUMOCTh 4. Kak mocTpouTs rpaguik 3aBHCHMOCTH COIIPOTHUBIICHUS METalIa OT
MIPOBOJTHUKOB €ro TeMmeparypsi?
5. B gem cocrout pasnuuue TeMneparypHoro koadumnuenra
COINPOTHUBIIEHUS METAJUIOB U MOJYHPOBOJHUKOB?
6. B 1eM cOCTOUT OTIIHYHE dIEKTPHUUSCKUX CBONCTB MOJYIPOBOTHHKOB
1 METaJsIoB?
P3 JlabopaTopHas OIIK-4-31;0I1K-4- 1.HazoBure u3BectHbie Bam BemiecTBa, 00magaronme CBOMCTBOM
pabora Ne3 dazopas | Y1;0I1K-4-B1;YK-2 |cBepXnpoBoAHUMOCTH.
Jrarpamma -31;VK-2-Y1;YK-2- | 2. HazoBuTe cOCTaB CBEPXIPOBOAAIICH KEPAMUKH.
COCTOSIHHSL B1 3. Ha3oBure npuMepHOE 3HaUEHUE TEMIIEPATYpPHI IEPEX0a B
MaTepuana CBEPXIPOBOAAIIEE COCTOSHUE Y METaJJIa U CBEPXIIPOBOASIICH
KEPaMUKH.
4.0Onpenenute noHsTHE "cTapeHue" maTepuana.
5.HazoBure hakTOphl, BRI3BIBAIOIIIE CTAPEHUE MaTepraa
6.0npenenure NOHATHE KKOPPO3UI» MaTepuana
7.HazoBuTe TpH BHa NEKTPOXUMHUICCKON KOPPO3UU METAILIa B
IIEKTPOYCTAaHOBKAX.

P4 JlabopaTopnas OIIK-4-31;0I1K-4- 1.Kakumu mapaMeTpamMu XapakTepu3yIOTCsl MATHUTHBIE MaTePHAaIbl?
pabota Ne4 fsnenue |VY1;0IIK-4-B1;YK-2 |2.0T uero 3aBUCUT 3HaUYC€HNE MArHUTHON POHULIAEMOCTH MarHUTHBIX
rucTepesuca. -31;YK-2-V1;YK-2- |marepuanos?

[HoTepu B B1 3.UT0 Takoe «MHAYKIMS HACHIIIECHUSN)?
MarHUTHBIX 4. Yto Takoe «OCTaTOYHAsT MHITYKIUS ?
MaTepuaiax 5.YTo0 Takoe «KOAPLUTUBHAS CUIa»?

6. 10 kakoMy mapaMeTpy pa3iIndatoT MarHUTOMSTKHE U
MarHUTOTBEPbIE MaTepHaIIbl?

7.Ha3oBute BUIbl MATHUTHBIX TIOTEPD.

8. Ilepeuncnure u3BecTHbIE BaM BUbI MArHUTHBIX MaTEPUAIIOB.
9.UT0 Takoe «3NMeKTPOTEXHUYECKas CTalIb»?

10. Yto Takoe «hepput»?

11. ITo xakomy napaMeTpy GeppuThl MPUHIMITHAIBHO OTIMYAIOTCS OT

ANEKTPOTEXHUYECKUX CTaJIei?




P5 KoHntponphas OIIK-4-31;0I1K-4- 3amaua Nel Onpenenenue ceueHus TOKOMPOBOISAIINX ITHH
(momamusis) pabora | Y1;0IIK-4-B1;VK-2 |3amaua Ne2 Onpenenenue napaMeTpoB ABUIaTENs, pacueT U BHIOOP
"UccnenoBanue -31;YK-2-V1;YK-2- | MarHuTHOTO ImycKatemns
anekTporexHuuecku | Bl 3amauda Ne3 Pacuer u BEIOOp TEIIOBOTO peie
XU 3anmaua Ne4 Pacuer repkoHOBOTO peie
KOHCTPYKIIMOHHBIX 3amgaga NeS OmperieneHre COPOTHBIICHUS U HATPy309HON CIIOCOOHOCTH
MarepuaioB" pe3ucTtopa

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

MHUHHCTEPCTBO HAyKH U BhIcIIero obpazosanus Poccuiickoit enepannu
HosoTpourxuit ¢pumman

®enepanbHOTro rocy1apCTBEHHOTO aBTOHOMHOTO 00Pa30BaTENbHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUS

«HanuoHanbHbIN Hcce10BaTeNbCKUM TEXHOJIOTHUECKUN YHUBEPCUTET
«MHUCHUC»

Kadenpa DnekTpodHEpreTHKH U JIEKTPOTEXHUKH

JucuunminHa: « NIeKTPOTEXHUUECKOE U KOHCTPYKLMOHHOE MaTepHAIIOBE/ICHHIE
Hanpasnenue: 13.03.02 «OnekTposHepreTuka 1 aeKTPOTEXHUKA

AK3AMEHAILIMOHHBIN BUJIET Ne 0

1. Kimaccnguxarus 1eKTpOTeXHIYECKNX MaTepHAaIOB.

2. ITonATHe 0 IPOBOAHUKOBBIX MaTepHaaXx.

3. Omnpenenure AJIMHY aIFOMUHAEBOM MPOBOJIOKH, eciu ee macca 0,04 kr, a conpoTtusienue 11,5 Om (yaenbHOE CONPOTHUBIICHHUE
amomuHUA 2*107-8 OM"-" M, TITOTHOCTH amoMuHUA 2,7 T/cM (Ky0.)

CocraBuil: CT. IpernoiaBaTeib J.B. Benbix

3aB. kadenpoit Dud: P.E. Maxupuna

OO6pa3zen 3agannii 17151 SK3aMeHa, MPOBOAUMOTO AUCTAHIIMOHHO B AJIEKTPOHHOH cpefe:
1. ArperatHoe COCTOSIHUE TPOBOHUKOB:

- TBEPJ0€, )KUJIKOE;

- TBEpJOE;

- TBEpJ0€, )KUJKOE, COCTOSIHNE HOHU3UPOBAHHOTO ra3a;

- JKUJIKOE, Ta3000pa3Hoe.

2. KoBaneHTHast XuMH4UecKasi CBSA3b OINPEeIeTcs

- MOMapHBIM 00BETMHEHNEM BaJIEHTHBIX JIEKTPOHOB COCETHUX aTOMOB;

- TIepepacpe/ieieHUeM BaJICHTHBIX AJIEKTPOHOB OT THIIMYHOTO METAJIA K TUITMYHOMY He-MeTallly;

- cunamu Ban-nep-Baannbca;

- CWJIaMH B3aUMOJEUCTBHSI CBOOOIHBIX JIEKTPOHOB C MOJIOKUTENBHO 3apsHKEHHBIMUA HOHAMH METaJUIOB.

3. MonHast XuMHU4YecKasi CBsI3b

- XapakTepHa JIJIsl METaJUIOB;

- OCYILIECTBIISIETCS 32 CUET MepepacipeieieHHsl BaIEHTHBIX JIEKTPOHOB OT TUIIMYHOTO METaJlla K TUITMYHOMY( ] HEMeTaJly U
MPUTSKEHUST 00Pa30BABIIMXCS MOJIOKUTEIBHO M OTPHUIIATEIHHO 3apSKEHHBIX HOHOB;

- OCYIIECTBIISIETCS 32 CUET MPUTSHKEHUS TTOJIOKUTENBHO 3apSHKEHHBIX HOHOB METaJllIa U CBOOOTHBIX AIIEKTPOHOB;

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

4. Meramndeckas XUMUYECKasi CBI3b

- CBSI3b MEX/1y TIOJIO)KUTEIHHO U OTPUIIATENIFHO 3apsHyKEHHBIMU HOHAMU METAIIA,

- CBSI3b MEX/IY MOJIOKUTENBHO 3apSHKSHHBIMUA HOHAMH METAJIA U «IJIEKTPOHHBIM ra30M» CBOOOIHBIX JIEKTPOHOB;
- CBSI3b MEXY BaJICHTHBIMH DJICKTPOHAMH METaIla;

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

5. Toueunsle 1e(eKTH KPUCTALINIECKON CTPYKTYPHI:

- IUCIOKALUH, TIOPBI, TPELINHBI;

- BAKaHCHUHU, IIOCTOPOHHUE BKIIFOUEHMSI, TPAHULIBI 3€PEH;
- ne(heKTHI TOBEPXHOCTH, TPAHUIIEI 3€PEH;

- BaKaHCHUH, Yy>K€POHbIE aTOMBI.

6. Jlucmokanus — 3To
- TMHEWHBIN NeeKT KPUCTATITHIECKON PellIeTKY;
- pacnoyo)keHue aTOMOB B KPHCTAILIE;




- CMelIeHNe HOHA U3 y371a HOHHOM peIIeTKH;
- MOBEPXHOCTHBIH Ie(eKT KPUCTATMYCCKON PEIICTKY;

7. KakuM XUMHYECKUM 3JIEMEHTOM HACHIIIAETCS TIOBEPXHOCTH U3JIEIHSI IPH CHITUIIMPOBAHUH
- aJIIOMHHUEM;

- YIJIEPOJIOM;

- KpEMHUEM;

- a30TOM.

8. Mnpexcel Munepa — 310

- TPH LENBIX YHCIA, ABIIOMUEecS BeIHIHNHAMA, 0OpPaTHBIMH OTPe3KaM, OTCEKaeMbIM JTaHHOU INIOCKOCTBIO Ha OCAX[] KOOpIHHAT;
- JIBa eJbIX YUCIA, SBISIOUINECs BeTHYNHAMH OTPE3KOB, OTCEKaeMbIX JaHHOU MIOCKOCTBIO Ha OCAX KOOPIHHAT;

- TPHU LIENBIX YHCIA, ABIAIOIINECS BETMIMHAMU OTPE3KOB, OTCEKAEMBIX JaHHOM IIOCKOCTBIO HA OCSX KOOPAUHAT;

- TPM LIEJIBIX YUCIIa— KOOPAUHATHI IIIOCKOCTU Ha ocaX X, Y, Z.

9. OcHOBHBIE MEXaHUYECKHE CBOUCTBA MaTEPHATIOB!

- AIIEKTPOIPOBOTHOCTD, TBEPAOCTD, XPYITKOCTH;

- IPOYHOCTB, TEIUIONIPOBOJHOCTD, XPYIKOCTb, INTACTHIHOCTD, YIPYTOCTH;

- IPOYHOCTb, YIIPYTOCTh, TEPMUUECKOE PACIIUPEHHUE, XPYIKOCTb, IITACTUYHOCTB;
- IPOYHOCTb, MIIACTHYHOCTb, TBEPAOCTb, XPYIKOCTb, BI3KOCTb.

10. Kakue u3 npuBEIEHHBIX MEAHBIX CIJIABOB HAXOIAT HauOoblIee MPUMEHEHHE B IPOMBIIUICHHOCTH?
- Jlatynu;

- ONOBSIHHBIC M CBUHIIOBBIE 0A00UTHI TSI MEHEEe HarpY)KEHHBIX TOIIUITHHKOB;

- [luakoBBIE ¥ aHTU(PUKINOHHBIE CTUIABHI;

- AfoMHHYEBBIE aHTUPPUKIUOHHBIE (OIINITHUKOBBIE) CIUIABBL.

11. Kakue marepuabsl OTHOCSTCS K IPYIIE MaTEPUaIOB BHICOKOM IIPOBOJAUMOCTH:
- TaHTaJl U PeHUll;

- ME/b U aJTIOMUHUM;

- TpaUT U THPOITUTHICCKHIA;

- YIJIEpOJ UUHK U XPOM.

12. Yopyras aedhopmarius

- SIBJISIETCS HAKATTHBAIOMIEH s TeopManneii;

- SIBJISIETCSl HeHaKaIUIMBaroeiics aedopmarnueit;

- IO CHJIC BO3ICHUCTBHS OOJIBIIE INIACTUYECKO, M MaTepuall Mocje CHATHS BO3JCHCTBHS BOCCTaHABIMBACT IIEPBOHAYAIBHYIO (hopMy
Y pa3Mephl;

- MPUBOAMT K HEOOPATUMBIM POIIECCaM B MaTepHae.

13. TBepaocts no Poxsermty onpenensercs

- IUIOIA/BIO OTIEYATKA;

- TMaMETPOM OTIICUaTKa;

- Pa3HOCTBIO ITYOMH OTIEYATKOB MEX/Ty PEIBAPUTEILHON 1 OCHOBHON Harpy3KaMu;
- Harpy3koi.

14. KpuBast oxnakJieHus, aHaIOTHYHAS! KPHBOI OXJIaXKJJEHHUsI 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 MATEPUAJIOB;

- YIIPYTUX MaTEpUaIoB.

16. IIpaBunbHOE onpeneneHue

- HezaBucuMocCTh CBOMCTB KpUCTallIa OT HAIIpaBJICHHsI HAa3bIBACTCSI aHU30TPOIIUEH;

- Manexcel Munmepa, KOTOpbIe 3aK/IF0UYEHBI B KBaIpaTHbIE CKOOKHU, XapaKTEepU3YIOT PACIONIOKEHUE TPYIbI[] MapaiienbHbIX
TUIOCKOCTEH B KpUCTAILIE;

- [NonukpHCTATINIECKOE CTPOCHHE NPECTABIACTCS B BUAE OONBIIOTO YHCIa KPUCTAIUIOB MAJIBIX Pa3MEpOB;

- [Honmumopdu3m xapakTepeH I BceX KPUCTAINIECKHX BEIECTB.

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




- AUDJICKTPUKH,
- U30JIATOPBI.

18. JIukBuIyC Ha AUarpaMMe COCTOSIHUS CIUIaBOB — 3TO

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

- KpUBas, BBIIIE KOTOPOH BCE CILIABBI, HE3aBHCHUMO OT COCTaBa, HAXOMATCS B IBYX()a3HOM COCTOSIHUM;
- TEOMETPHYECKOE MECTO TOUEK Hayasla KpHCTAJUIN3AlMU BCEX CIUIABOB, HE3aBHCHUMO OT COCTABa;

- KpUBasl, BbILIE KOTOPOH BCE CILIABBI, HE3aBUCUMO OT COCTABAa, HAXOJATCS B TBEPAOM COCTOSHHUM.

19. HanGoubImeif Koppo3HOHHOM YCTOMYMBOCTHIO 00JI1a1aeT CIeAYIOIINI MeTa:
- Melb;

- Xpom;

- XKeJe3o.

20. XuMudecKre CBOMCTBA MaTEepHAIIOB OMPENSISIOTCS:
- JNIEMEHTapHBIM XHMMHUUYECKUM COCTaBOM;

- THIIOM XHMHYECKOH CBSI3H;

- KOHILIEHTpaluuen HocuTenen 3apsaa.

21. Conupayc — 3T0 CIUIOLIHAS MIpsIMasi JIMHUS Ha AnarpaMMe COCTOSIHUS CIUIaBOB BUJA

- XUMUYECKHE COCTMHEHHS;

- TBEpIbIE PACTBOPHI C OTPaHUUEHHON PaCTBOPUMOCTHIO 000MX KOMIOHEHTOB B TBEPJIOM COCTOSIHUU;

- TBEp/IbIC PACTBOPHI C HEOTPAHUYCHHOH PACTBOPUMOCTBI0 00OMX KOMIIOHEHTOB B TBEPIOM COCTOSHHHU;
- MEXaHM4YeCKHEe CMECH.

22. 151 KpUCTAJIIMUECKOTO COCTOSHUS BEILIECTBA XapaKTEPHBI:

- BBICOKasl 2JIEKTPOIIPOBOIHOCTE;

- aHU30TPOIUS CBONCTB;

- BBICOKAsI TUIACTUYHOCTb;

- KOPPO3HOHHAsl yCTOMUUBOCTb.

23. TBepnoe Teno, NPEACTABIIONIEe COO0H COBOKYITHOCT HCOPHECHTHPOBAHHBIX OTHOCHTENBHO APYT IPYra 3epeH-KPHCTAJLIUTOB,
HPEeCTABIIET COOO:

- TEKCTYPY;

- IOJIMKPUCTAILT;

- MOHOKpPHCTAJLI;

- KOMIIO3HULIHIO.

24. Kpucramn gpopMHupyeTcs IyTeM IIPaBIIFHOTO MOBTOPESHHUSI MUKPOYACTHII (ATOMOB, HOHOB, MOJIEKYJT) TOJIBKO IT0 OHON
KOOpJAUHATE:

- BEPHO;

- BEPHO TOJIBKO JIJIsi MOHOKPHCTAILIIOB;

- HEBEPHO;

- BEPHO TOJIBKO JJI1 IIOJIMKPUCTAILIOB.

25. Inst aMop(hHBIX MaTepHaIoOB XapaKTEePHO

- Hastmgue (PIKCUPOBAHHOM TOYKH IUIABIICHNUS;

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

26. BemecTBo, cOCTOSIIEE U3 ATOMOB OJHOI0 XUMHYECKOIO JIEMEHTA, Ha3bIBACTCA:
- XMMHY€ECKH YHUCTHIM;

- XMMHYECKHU TIPOCTHIM;

- XUMHYECKIM COEIMHEHNEM.

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

- XUHMHUYCCKH YHUCTBIM,

- XUMHUYECKU IPOCTBIM;

- XUMHUYCCKHUM COCIMHCHUCM.

28. Ykaxure BUJ TOUEUHBIX CTATUYECKUX A€(HEKTOB KPUCTAIIMUECKON CTPYKTYPHI:
- INCIIOKALIUH;

- BaKaHCHH;

- OHOHBI.

29. YKaXHuTe 0JTHO M3 OCHOBHBIX XapaKTEPHCTHUK CTPYKTYPHI MaTepHaa:
- KOHIIGHTPAI HOCUTEJICH 3apsana;
- CTEIEHb YIOPSJOYCHHOCTH PACIIOJIOKEHNSI MUKPOYACTHIL;




- OIIEKTPONPOBOTHOCTb.

30. CiocoOHOCTE HEKOTOPHIX TBEPIBIX BEIIECTB 00Pa30BBIBATE HECKOIBKO THITOB KPHCTAJUTMUECKUX CTPYKTYP, YCTOWIHUBBIX IPH
Pa3NUYHBIX TEMIIEpaTypax U JaBICHUSX, HA3bIBACTCS:

- TOJIUMOPHUZMOM;

- TIOJISIpU3ALIUeH;

- aHU30TOIIHEH;

- U30TPOIHUEN.

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

IIpu onieHKe pe3yIbTAaTOB BHIMOJHEHUSI KOHTPOJIBHOM (IoMalHeii) paboThl HCIIONB3yeTCsl OMHApHAs CHCTEMa, KOTopast
HpeIycCMaTpPUBACT CIEAYIONINE PE3YIIbTAThl U KPUTEPUH OLICHUBAHHUS:

Pesynbrar ouneHuBaHusA Kputepuu ouenku

«3aUTCHO»: BrimosHEHB! Bce 3aJaHUs] KOHTPOJIBHOI paboThl, 1100 IOMyIIeHbl He3HAYUTEIbHbIE OIMIMOKH TIPH
BBIIIOJIHEHHH.

«HE 3a4TEHO»: CTyneHT He BBINOJIHUI WIM BBIOJIHWI HENIPAaBHIGHO 33JaHKsl KOHTPOJBHOH (IoMaInHeit) paboThl.

IIpu onieHKe Pe3yIbTATOB 3alIUTHI OTYETOB 110 JIAOOPATOPHBIM paboTaM UCHOIb3YyeTcsl OnHapHas cucTeMa («3auTeHoy / «He
3a4TECHO), KOTOpas MPeyCMaTPUBAET CICAYIOIINE PE3YJIbTAaThl U KPUTEPUH OLICHUBAHUS:

«3a4TEHOY - BEIMOTHEHE! Bee 3aaHus 1a00paTOPHOH PabOTHI, CTYCHT OTBETHI Ha BCE KOHTPOJIEHBIE BOITPOCEHL.

«He 3a9TeH0) - CTy[CHT He BBIIOJIHIII WM BBIIOJIHII HEIPABUIIBHO 3a/1aHUs 1JaO0paTOpHOI pabOTHI, CTYAEHT OTBETIII HA
KOHTPOJIBHBIE BOIIPOCHI C OLIMOKAMU MIJIM HE OTBETHJI HA KOHTPOJIBHBIE BOIIPOCHI.

[Ipn moBeneHNM 3k3aMeHa B NUCEMEHHOH (hopMe KPUTEPUSMH OLCHKH SIBIISTFOTCS

«OTnuaHO»: Bce Bompocs! 6uera U3N0KeHbI HOMHO (B paMKax MpOrpaMMBbl Kypca MM JISKIMOHHOTO Kypca) M TOYHO.
CrnocoOHOCTh CaMOCTOSITENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh coJiep>kaHie OTBeTa, yMeHne 0000maTh MaTepuai,
JIeTaTh BEIBOAKL. [IpaBriIbHBIC OTBETHI HA JOMIOJIHUTEIBHEIE (IPOBEPOYHBIC) BOIIPOCH B paMKax Omera. [TongpoOHoe n3noxenne
OCHOBHBIX I0JIOKEHUH oTBeTa B Jlucte ycTHOrO ompoca.

«Xopouio»: Bce BompocCH! B 11€10M PacKpBITHI, HO M3JI0XKEHB! HEOCTATOUHO MOIHO (He MeHee, 4eM Ha 80 — 90 %), nubo B
OTBETE COAEPIKATCS HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B Ha3BaHUM TEPMUHA IIPH MOHUMAaHHUHU €r0 CyTH U T.A.). Hannune
JIOCTATOYHO TOPOOHBIX 3anuceii B JIucte ycTHOTO ompoca.

«Y IOBIETBOPUTEIILHOY W3noxxeHne kaxa0ro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OIIMOKH B MEPUOIU3AIMX,
KiIaccu(uKanuaxX, TPaKTOBKE OCHOBHBIX IMOHATHIT U T.J1. He3HaHME 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIICHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTPEHHE TIPETIofaBaTells) IIPH COOTBETCTBYIOMIEeH 3amcH B JIncte ycTHOTO ompoca. HemocnenoBarensHoe
U3JI0KEHUE MaTepuala, HEyMEeHHE 1eNIaTh BBIBOIBI.

«HeynoB1eTBOPUTETBHON: OrtcyrctBue 3amuceil B JIucte ycTHOTO ompoca, 0TKa3 OT OTBETa, MOJMEHa OJHOTO BOIpoca
JpyruM, Hanu4ue mmnapranku. MznoxkeHne BonpocoB MeHee, 94eM Ha 60 %. He3sHaHne OCHOBHBIX NOHATHH U TOJIOKEHUH TEMBIL.
HecmocoGHOCTE CBSI3HO M3T0KUTH MaTepual.

HpI/I MOBCACHUHN 5K3aMCHA B ITMCTAHIIMOHHO B 3JICKTPOHHOM PECYPCEC KPUTEPUAMU OLICHKU ABJIAIOTCA:

«OTanyHO»: [omyuernne 6omee 90 % OanIOB MO TECTY NMPH BEHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMs
«Xopouio»: Honyuernue ot 75 m0 90 % OamIoB MO TECTY IpPHU BHIMOJHEHHH TECTA 324 PEITIAMEHTHPOBAHHOE BPEMS
«Y IOBIETBOPUTEILHOY Homyuenue ot 50 g0 75 % 0annoB MO TECTY IPU BHINOJHEHHH TECTA 3a PErTTAMEHTHPOBAHHOE

6. YHEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenscTBO, TOM, 71. aapec
JI1.1 | C.h.boroxyxos, Kypc marepuanosenenus B M.: MammHoctpoenue, 2003,
B.®.I'pebenrok, BOIIPOCAX M OTBeTax: Y4el.
A.B.Cunroxud nocobue
JI1.2 |Tlonm pen. MarepuanoBeaeHue: YueOHUK M.: MI'TY um.H.D.baymana, 2008,
b.H.Apzamacosa
JI1.3 [HN.A.Tumocees ONeKTpOTeXHUYECKUE CIIb.: Jlans, 2012,

Marepuabl ¥ U3
VYuebu.nmocobue

JI1.4 |B.H.I'aganos MarepuasnoseneHue: YueOHUK M.: UH®PA - M, 2016,
JI1.5 |Yepenaxun A.A. ONeKTPOTEeXHUUYECKOE H M.: THOPA-M, 2017,
KOHCTPYKIIMOHHOE

MaTCpHUAJIOBCACHUC! y‘{e6HI/IK




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.6 |[Llene6posckuii FO. B. | DnexrporexHudeckoe u Hosocubupck: HoBocubupckuii
KOHCTPYKIIHOHHOE TOCYIapCTBEHHBIA TEXHUYCCKUI
MaTepHaoBe/IeHne: yaeOHoe yHUBepcurer, 2019,
nocobue https://biblioclub.ru/index.php?
page=book red&id=574645
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3maTenscTBO, TOM, 371. ampec
JI2.1 |Konecos C.H. MarepuanoBeneHue u M.: Bricmr. mik., 2004,
TEXHOJIOTHS KOHCTPYKITHOHHBIX
MaTepHuajoB: YueOHUK
J12.2 [ }O.M.JlaxTHH, MartepuanoBenenue: Y 4eOHUK M.: Anpgnc, 2011,
B.I1.JleonThEBA.
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311. aApEC
JI3.1 | JdaBeiokua M.H. DJEKTPOTEXHUUECKOE U H® HUTY MUCuC, 2013,
KOHCTPYKIIHOHHOE ttps://lms.misis.ru
MaTepraIoBe/ICHHE:
JlabopaTOpHBIi PAKTUKYM
JI3.2 | M.H. laBbiakun DIEKTPOTEXHUUECKOE U H® HUTY "MUCuC", 2013,
KOHCTPYKIIHOHHOE ttps://lms.misis.ru
MaTepraIoBe/IeHIe
(PACHETHO-
I'PAOUYECKAS PABOTA):
Meroauyeckue yKka3aHus
JI3.3 |Muxeesa E. B. Marepuainsl 1 KOMIIOHEHTBI Nomkap-Ona: IToBoymxckuit
AIIEKTPOHHBIX CPE/CTB: TOCYIapCTBEHHBIH TEXHOJIOTHIECKHI
1a00paTOPHBII IPAKTUKYM yHUBepcHTeT, 2014,
https://biblioclub.ru/index.php?
page=book red&id=439241
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHUKAUOHHOH ceTu «AHTepHeT»
D1 |Poccuiickas HaydHas aneKTpoHHAs OHONIHOTEKA www.elibrary.ru
3 DNEeKTPOTEXHNUECKOE i KOHCTPYKITHOHHOE https://Ims.misis.ru
MaTepraloBeicHIE
33 |H® HUTY MUCuC www.nf.misis.ru
3 OdurnanbHselif caiiT kageapsl DIEKTPOIHEPTECTUKH U http://kafedra-ee.ru/
anekrporexuuku HO HUTY MUCuC
6.3 IlepeueHnb MPOrpaMMHOTO o0ecedeHUs!
I1.1 |Mathcad 14.0 University Classroom Perpetual
1.2 | Micro-Cap 10 Evaluation
I1.3 Microsoft Teams
1.4 |Zoom
1.5 |MATLAB & Simulink
6.4. Tlepeuens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
Tl http://www.center.eneral.ru/products.html — nmpoaykuus 3aBo1oB Poccun, npou3BOISIIIUX dTIEKTPHUUECKIE MAILTUHEI 1
) TpaHCHOPMATOPEI
.2 |https://www.electromechanics.ru - caift "DnekTpomMexaHuka"
N.3 |http://journals.ioffe.ru/journals/2 - "®u3nka 1 TEXHHUKA TOIYIPOBOIHUKOB"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenne OcHanienne




139 VYuebHas mabopartopus (xommbioTepHBIH | Kommekr — yueGHOIT  mebemm Ha 24 wMmecra i
KJIacc) Kabuner KypCOBOI'O u | oOyqaromuxcsi, 12 CTaMOHApHBIX KOMIIBIOTEPOB  JUIA
JMIIOMHOTO HPOEKTUPOBaHUs, | OOyJarommxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JUIs
CaMOCTOSITEIILHON paboThl 00ydaromuxcs | mpenogaBatens (Bce C BBIXOJOM B HHTEPHET), IPOEKTOP,
9KpaH HACTEHHBIH, KOMMYTarop, JOCKa ayJUTOpHasd
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC
Yuusepcurera MUCHC 4yepe3 nuuHbBId KaOMHET Ha
miargopme LMS Canvas u Moodle, uIeH3NOHHBIC
nporpammsl MS Office, MS Teams, anTuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAas
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IpPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOorpaMMON yueOHO JUCIHUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEan3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE NPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee ParoHATbHYI0 METOAUKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEIMOIHEHHbBIE 00yJarommUMucs paboThl U T.
1. Buael 3aganuii 11 BHEayJUTOPHOM caMOCTOSITENbHOM padoThl, X COJEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBII U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHAYATBHO WM TPYIIIAaMH CTyAEHTOB online (paboTa B 31eKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), 9acTbio KOTOPOIt HEMOCPEACTBEHHO MPeIHa3HAYEHHOH AJIS OCYIIECTBICHHS 00pa30BaTeIbHOTO
npolecca siBIeTcsi DNeKTPOHHbIH 00pazoBaTenbHbli pecypc LMS Canvas.) n Ha 3aHATHAX B 3aBHCUMOCTH OT LieJIH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOSATENIFHON PabOTHI, YPOBHS CII0KHOCTH. BO3MOXXHO IIpOBeieHne CHHXPOHHOH paboTHI Co
CTYJCHTaMH ¢ uctoiab3oBanreM Microsoft Teams umu Zoom. KoHTpos pe3ynbTaToB BHEAYAUTOPHOM CAMOCTOATEIBHON PabOTHI
OCyIIECTBIsIETCA B IIpeenax BpeMeHH, OTBEJEHHOTO Ha 00s3aTeIbHble ydeOHbIe 3aHATHA M0 JUCLIUIIMHE Ha MPAaKTHYECKUX ,
71a00paTOPHBIX 3aHATHSX.




