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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 19
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 12.03.2025 1., 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 JI1.4 JI1.5
KOHCTPYKLIMOHHOE OIIK-4-31 J1.6
MaTepHuaoBe/ICHHE», ero OIIK-4-V1 JIL.7J12.1
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 JI1.4 J11.5
MIPOBOTHUKOBBIC OIIK-4-31 JI1.6
Marepuaisl /JIex/ OIIK-4-Y1 JI1.7J12.1
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 JI1.4 JI1.5
OIIK-4-31 J1.6
OIIK-4-Y1 JI1.7J12.1
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 V1 YK-2-B1 JI1.4 JI1.5 3aHATHS
neranu /J1a6/ OIIK-4-31 J1.6
OIIK-4-Y1 JI1.7J12.1
OIIK-4-B1 JI2.2J13.1
JI3.3
D12223 54
24 TemnepaTypHblii 3 5 VYK-2-31 YK-2- | JI1.1JI1.2 I'pynnossie P2
k03 puIeHT, yaensHoe VY1 YK-2-Bl JI1.4 J11.5 3aHATHUS
COIPOTUBIICHUE U J1.6
NPOBOAUMOCTH JI1.7J12.1
npoBoAHUKOB /J1ab/ J12.2J13.1
JI3.3
013233 54
2.5 [ToxaroroBka otuera mo 3 4 VK-2-31 YK-2- JI1.1 JI1.2 P2
nabopaTopHoil paboTe VY1 VK-2-Bl JI1.4 J11.5
Ne2 /Cp/ J1.6
JI1.7J12.1
JI2.2713.1
JI3.3
31 352 353 54
2.6 CrtpoeHue BelecTsa, nx 3 9 VK-2-31 YK-2- | JI1.1J11.2
KIaccu(uKaIms. V1 VK-2-Bl JI1.4 JI1.5
[IpoBoHUKOBEIE OIIK-4-31 J1.6
Matepuaisl. /Cp/ OIIK-4-V1 JI1.7J12.1
OIIK-4-B1 JI2.2713.1
JI3.3

013233 54




Pa3nen 3.

[MonynpoBogHNKOBBIE
MaTepUuaIbl

3.1 CBoiicTBa MOJIYITPOBOJHUKOB. YK-2-31 YK-2- | JI1.1J11.2
[IpocThle nonynpoBOIHUKH, V1 YK-2-Bl JI1.4 J11.5
MTOJIYTIPOBOTHUKOBBIC OIIK-4-31 J1.6
coenuueHwMsl. /JIex/ OIIK-4-V1 JI1.7J12.1

OIIK-4-B1 JI2.2713.1
J3.3
D132 33 54
32 [TomynpoBoTHUKOBBIE VK-2-31 YK-2- | JI1.1J11.2
Mmarepuainsl /IIp/ Y1 VK-2-Bl JI1.4 JI1.5
OIIK-4-31 J1.6
OIlK-4-V1 JI1.7J12.1
OIIK-4-B1 JI2.2713.1
JI3.3
D132 33 54

33 ®dazoBas Auarpamma VK-2-31 YK-2- | JI1.1J11.2 I'pynnossie P3

cocrosiHus MaTepuana /J1a6/ Y1 YK-2-B1 JI1.4 J11.5 3aHATHUS

OIIK-4-31 J1.6

OIIK-4-V1 JI1.7J12.1

OIIK-4-B1 J12.2J13.1

J3.3
D12233 54

Pa3nen 4.
JAudnekTpudeckne
MaTepUuaIbl

4.1 DNEKTpUYECKHE, YK-2-31 YK-2- | JI1.1J11.2
MEXaHHUYECKHE, TEIJIOBEIE, V1 VK-2-B1 JI1.4 J11.5
BJIa)KHOCTHBIE U OIIK-4-31 J1.6
(hU3UKOXUMHUYECKIE OIIK-4-Y1 JIT.7J12.1
CBO¥iCTBA. OIIK-4-B1 JI2.2713.1
DIEKTPOU3OJIALUOHHBIE JI3.3
MIaCTMACChI, (heTbIUupOBaHbIe 213253 54
Matepuaibl. /Jlek/

4.2 Marepuassl Ha OCHOBE YK-2-31 VK-2- | JI1.1J11.2
KayuykKa, JIaKU, IMaJIy, V1 VK-2-B1 JI1.4 J11.5
darocel. XKunkue OIIK-4-31 JI1.6
TTUDJICKTPHUKH, Ta3000pa3HEIE. OIIK-4-V1 JI1.7J12.1
AKTHUBHBIE TUIIEKTPUKU: OIIK-4-B1 JI12.2J13.1
CUTHETOANIIEKTPUKHY, JI3.3
anexrpetsl. /I1p/ 31 32 33 54

43 SIBnenue rucrepesuca. VK-2-31 VK-2- | JI1.1JI1.2 I'pynnossie P4
Ilorepu B MarHUTHBIX V1 VK-2-Bl JI1.4 JI1.5 3aHATHS
Matepuanax /J1ab/ J1.6

J1.7J12.1
JI2.2713.1
J3.3
D132 33 54
Paspeu S.
Koncrpykuuonusie u
MArHUTHbIE MATEPHAJIBI

5.1 OCHOBHBIE XapaKTEPUCTHKH VK-2-31 YK-2- | JI1.1JI1.2
KOHCTPYKIIMOHHBIX Y1 YK-2-Bl1 JI1.4 JI1.5
MaTepuasoB, UX OIIK-4-31 JI1.6
knaccupukanms. /Jlex/ OIIK-4-V1 JI1.7J12.1

OIIK-4-B1 J12.2J13.1
J3.3
21392 23 54

5.2 OCHOBHBIE XapaKTEPUCTUKU VK-2-31 YK-2- JI1.1 J11.2 I'pynmossie
MarHUTHBIX MaTE€PUANIOB, UX V1 VK-2-Bl JI1.4 J11.5 3aHATUSL
knaccudukarms. /IIp/ OIIK-4-31 J1.6

OIIK-4-VY1 JI1.7J12.1
OIIK-4-B1 JI2.2713.1
J3.3

301 52 33 54




53 MarsuTtHoO TBEp/bIE, 3 4 YK-2-31 YK-2- | JI1.1J11.2 I'pynnossie
MarHUTHO MSTKHUE Y1 VK-2-Bl JI1.4 JI1.5 3aHATHUS
MaTepHalbl A1 HU3KO OIIK-4-31 J1.6
YaCTOTHBIX U BBICOKO OIIK-4-Y1 JIT.7J12.1
4acTOTHBIX nosel. /IIp/ OIIK-4-B1 JI2.2J13.1

JI3.3
013233 54

54 [IpoBenenue 3 27 VYK-2-31 YK-2- | JI1.1JI1.2 KMI1

sK3aMeHa /JK3aMeH/ Y1 VK-2-Bl JI1.4 JI1.5
OIIK-4-31 J1.6
OIIK-4-V1 JI1.7J12.1
OIIK-4-B1 JI2.2713.1

JI3.2J13.3
31 352 33 54

Pa3gen 6. IloaroroBka k

KOHTPOJbHBIM

MeponpUsITUAM U

BBINOJIHSIEMBIM padoTam

6.1 O06beM yacoB 3 36 VK-2-31 YK-2- | JI1.1J11.2 KM1
CaMOCTOSTENBHOW PabOTHI Ha V1 VK-2-B1 JI1.3 JI1.5
noarotoBky k KM /Cp/ OIIK-4-31 J1.6

OIIK-4-Y1 JI1.8J12.1
OIIK-4-B1 JI2.2713.1
JI3.2J13.3

210222354

6.2 O06beM yacoB 3 17 VYK-2-31 YK-2- | JI1.1J11.2 P1,P2,P
CaMOCTOSTEIEHONW PabOTHI Ha Y1 VK-2-Bl JI1.3 JI1.5 3,P4,P5
noarotoBky k BP /Cp/ OIIK-4-31 J1.6

OIIK-4-Y1 JI1.8J12.1
OIIK-4-B1 JI2.2J13.1
JI3.2J13.3
D122233 54
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.II), BONMPOCHI [JIsI
CaMOCTOSITe/IbHOH OATOTOBKH
Kon KontponsHoe rIEIII){OBep ACMBIC B
KM P — ZMKATOPEL OTIPOCHI JUTSI TOJATOTOBKU
KOMIIETEeHIUH
KM1 DK3aMeH OIIK-4-31;0I1K-4- | Teopernueckue BOIPOCHI K bK3aMEHY:

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

Bl

1
2
3
4.
5
6
7

. Kimaccuguxanust sneKTpoTeXHI9ecKUX MaTepraos.
. IloHsATHE O IPOBOJAHUKOBBIX MaTepHAIAX.
. OCHOBHBIE IOHATHS U IEMEHTbI 30HHON TEOPUHU.

ITpoBogHMKH TIEpBOTO 1 BTOpOTO poja. ITma3ma.

. DIEKTPOIIPOBOTHOCTD JIMIEKTPHKOB.
. YenpHast MpoOBOJMMOCTD M COIPOTHBIICHUE TIPOBOAHHUKOB.
. [Nonapuzarus AUdIEKTPUKOB.

8.

3aBUCHMOCTH YAETBHOTO COIPOTUBIICHHUS ITPOBOAHUKOB OT COCTaBa
CIIJIaBa ¥ TEMIIEPATYpBL.
9. InaneKTpudecKue NoTepy. DIIEKTpUIecKasi IPOYHOCTh

JIIICKTPHKOB.
10.TepmoaBmxymas cuna. Tepmonapsl. CriaaBsl At TEpMOTIap.
11.MexaHuueckue CBONCTBA AUBIEKTPUKOB.

12.ITpoBOAHUKOBBIE MATEPHAIIBI C BEICOKOW ITPOBOJAMMOCTHIO.
13.TepMuueckue cBOMCTBA IUAIEKTPUKOB.

14.CBepXNpoOBOJHUKN ¥ KPUOTIPOBOHUKH.
15.®du3nKo-XxMMHUYECKUE CBOMCTBA AUAIEKTPUKOB.

16. KoHTakTHBIE IPOBOJHUKOBBIE MATEPUAIIBIL.

17. CoOGcTBeHHBIE M IPHMECHBIE TOIYIPOBOTHUKY.

18. IIpoBOAHUKOBEIE MaTepHaIIbl C OOJIBIINM YASTbHBIM
COIIPOTHBIICHHEM.

19. OcHOBHBIE ¥ HEOCHOBHBIC HOCHTEIH 3apsiia B HOIYIPOBOAHUKAX.
20. lnaMarHuTHbIE, MapaMarHUTHBIE, ()ePPOMATHUTHBIE BELIECTBA;
aHTH(EeppOMarHeTHKH.

21. 3aBHCHMOCTB 3IEKTPOIIPOBOIHOCTH MOJIYIIPOBOIHUKA OT




TeMIIepaTyphl.u KOHIeHTpanun npumeceit. 22. Temnepatypst Kropu,
Heens.

23. 3aBHCHMOCTb 3IEKTPOIIPOBOIHOCTH MOIYIIPOBOIHUKA OT
KOHLIEHTpAlH IPUMECEH.

24. CBepxoOMeHHOE B3auMoJieiicTBUE B (hepprMarHeTHKax.

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

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

29. Dddexrsr 3eedeka, [TenbThe, ToMIcoOHA.

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

32. TeXHUYECKH YHCTOE XKETE30.

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

35. I'epmanuid.

36. TepmuHBap, NEpMEHIOP, KAIbMAILJION, TEPMAILIION, KOMIIEHCATOPBIL.
37. Kpemuuit

38. AMop(hHBIC MArHUTHBIC MATEPUAITBI.

39. CeneH, Temtyp

40. MarauToauaneKTpuku. OeppuTsl.

41. Kapbun kpemHus. buHapHble coeIMHEHUSI.

42. JIutpie BBICOKOKO3PIUTHUBHEIE CILIABHI.

43. Knaccudukanns 3MeKTpOTeXHUIECKIX MaTePHANIOB.

44. MetanokepaMHUUecKie U MEeTaJUIOIUIACTHYECKHE MATHUTBI.

45. DneKkTponpoBOJHOCTb TUAIEKTPUKOB.

46. OcoOeHHOCTH MarHUTOTBEP/IBIX MAaTEPHATIOB.

47. lonstpu3anus JHAIEKTPHKOB.

48. MaruuToTBEpIbIe EPPUTHI.

49. DnexTpuyeckasi MPOYHOCTH JTUAIIEKTPUKOB.

50. MarauToTBEpABIE CILUIABBI HA OCHOBE PEIKO3EMENIBHBIX METAILIOB.
51. MexaHu4yeckre CBOHCTBA AUIIEKTPUKOB.

52. MarHuTOTBEPIbIE MAPTEHCUTHBIE CTAIN U ITACTUYECKU
nedopMupyeMBbIe CIITaBHI.

53. Tepmuueckue CBOHCTBA TUIEKTPHKOB.

54. CoOCTBEHHbIE M IIPUMECHBIC MOTYIPOBOIHUKH.

55. OU3HKO-XMMHYECKHE CBOWCTBA AUIIEKTPUKOB.

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

58. 3aBHCUMOCTb 31EKTPONPOBOJHOCTHU MOJYIPOBOIHHKA OT
TeMITepaTypBbI.

59. IIpoBoJHMKH IIEPBOTO U BTOpOTO poaa. [Tnazma.

60. 3aBUCHMOCTb AIEKTPONPOBOJIHOCTH MOIYIPOBOJAHUKA OT
KOHIICHTPAINN TIPHMECH.

IIpumepsl npakTHYECKUX 3aJJaHUM K DK3aMEHY:

1. Onpenenure ATUHY aIFOMUHUEBOM MPOBOJIOKH, eciu ee macca 0,04
KT, a conpotusierne 11,5 Om (ynenpHOe COPOTHBICHHUE ATFOMUHHS
2*107-8 OM"-" M, TNIOTHOCTH amoMuHus 2,7 r/cm (ky0.)

2. MenHas mMHa NpsIMOYTOJIBHOTO CE€UEHHs OTJIeNIeHa OT KopIryca
OTIOPHBIM M30JITOpOoM. OnpenenTuTh 00bEMHOE COTPOTHBIICHHE RV 1ipn
U3BECTHBIX JAaHHBIX: JUaMeTp usoistopa D =40 MM, BeIcOTa U304TOpa
H = 15 mm, BbIcoTa 3BeHa u3oasTopa h = 10 MM, BeIcOoTa oTCeKa a = 12
MM, Hanpsbxerue uzosstopa U = 200 B, konmuvecTBo 3BeHbeB N= 6 1T
(pv=10"12).

3. MenHas mMUHA IPSMOYTOIBHOTO CEYEHHS OTAENEHa OT KOpIryca
OTIOPHBIM U30JIATOpOoM. OnpesieIuTh MOBEPXHOCTHOE CONPOTUBIIEHHUE
Rs mpu u3BecTHBIX AaHHBIX: AMaMeTp uzossropa D = 70 mm, BeicoTa
nzonsitopa H = 20 MM, BeicoTa 3BeHa m3oasTopa h = 10 MM, BeicoTa
oTceka a = 12 MM, Hanpsbkenue uzossropal = 200 B, konudecTBo
3BeHbeB N= 8 mr. (ps = 10"14)

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

HazBanue
paboTsI

ITpoBepsiemble
HUHAUKATOPBI
KOMIIETECHIIUHN

Conep:xaHue pabOTHI




P1 Jlaboparopras OIIK-4-31;0I1K-4- | 1. [laifTe onpeneneHue MOHITUS «MEKTPOTEXHUIECKUH MaTepuamy 1
pabdota Nel V1;0I1K-4-B1;YK-2 |Ha3zoBuTE KJIacChl MATEPHUAJIOB, IPUMEHIEMBIX B AJIEKTPOIHEPIeTHKE.
Mertoanka BeIOOpa -31;VK-2-V1;YK-2- | 2. HazoBuTE TpH OCHOBHBIX HapaMeTpa, XapaKTepU3yIOIIHne
MaTepHan Ijs B1 JJIEKTPOTEXHUYECKHUE CBOMCTBA MaTepHaa.

W3TOTOBIICHHUS 3. Kak cBs13aHbI 2JI€KTpUUYECKHE 1 MaTHUTHBIE CBOWCTBA CO CTPOEHHEM
yKa3aHHOM Aeranu BEILIECTBA U CTPYKTYpOil MaTepuaina?

4. HazoBuTe 4eThIpe OCHOBHBIX BHJ1a XUMHUYECKOH CBSI3U

5.4T0 TaKkoe «3HEePTUsl CBSI3M»?

6. YBsDKUTE CBOMCTBA MaTepraa ¢ BUJJOM XUMUUECKON CBSI3U

P2 JlaGopaTopHas OIIK-4-31;0I1K-4- 1. Yto Takoe TemiiepaTypHbiii kKodddurment? 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? [Io kKakuM KpuTepusiM OHO
ko3 durent, B1 onpenensercs?
yIeTBHOE 3. Yto Takoe MPOBOJMMOCTH MPOBOTHUKOBEIX MaTepuaioB? 1o kakum
COTIPOTHBIICHUE U KPUTEPHUSIM OHO PaCCUUTHIBACTCS?
MIPOBOIUMOCTH 4. Kak nmoctpouTh rpaduk 3aBUCUMOCTH COMPOTHUBICHUS MeTaia OT
IIPOBOJIHUKOB €ro Temneparypsl?
5. B gem cocrouT pa3nmume TeMneparypHoro kodddumnnenra
COTMPOTHUBIIEHUS METAJUIOB U MOTYHPOBOJHUKOB?
6. B ueM cocTOUT OTIMYME HIEKTPUUECKUX CBOMCTB MOJYIPOBOJHUKOB
1 METAIJIOB?
P3 JlabopaTopnas OIIK-4-31;0I1K-4- 1.HazoBute u3BecTHBIC Bam BemiecTBa, 001agaronme CBOMCTBOM
pabota Ne3 dazoBas | V1;0I1K-4-B1;YK-2 | cBepXnpoBOAMMOCTH.
JarpaMmma -31;YK-2-V1;YK-2- |2. HazoBuTe cOCTaB CBEPXIPOBOSIICH KEPAMUKH.
COCTOSIHUSA B1 3. HazoBuTe npuMepHOE 3HaUEHUE TEMIIEPATYpPhI IEPEX0aa B
Marepuana CBEPXIIPOBOJISAIIEE COCTOSIHUE Y METaJIa M CBEPXIIPOBOISIICH
KEepaMUKH.
4.0Onpenenute noHsTUE "cTapeHue" maTepuana.
5.Ha3zoBute GakTopbl, BBI3BIBAIOIINE CTAPEHUE MaTepraia
6.0mnpenenuTe MOHATHE KKOPPO3HSD» MaTepuaa
7.Ha3zoBure Tpu BUJA 3IEKTPOXUMHUUYECKON KOPPO3UHU MeTallla B
3NIEKTPOYCTAHOBKAX.

P4 JlabopaTopnas OIIK-4-31;0I1K-4- 1.Kakumu nmapameTpamMu XapakTepu3yIOTCsI MArHUTHBIE MaTEpHAIIbI?
pabota Ned fsnenne |V1;0I1K-4-B1;YK-2 |2.0T dero 3aBHCHT 3HAYSHNE MATHUTHON TIPOHUIIAEMOCTH MarHUTHBIX
rHcTepesuca. -31;YK-2-Y1;YK-2- |marepuanon?

[ToTepu B B1 3.4UT0 Takoe «MHAYKIMS HACHIIICHUS?

MAarHUTHBIX 4. YT0 Takoe «0CTaTOYHAsI HHIYKIUS»?

MaTrepuagax 5.410 TaKoe «KOIPIUTUBHAS CHIa»?
6. I1O xakoMy napaMeTpy pazanyaroT MarHUTOMSATKHE U
MarHUTOTBEPIbIC MaTePHAIIBI?
7.Ha3zoBute BUIbl MAaTHUTHBIX TIOTEPD.
8. Ilepeuncnute u3BecTHRIC BaM BBl MArHUTHBIX MaTepHAaJIOB.
9.YT0 Takoe «3MEeKTPOTEXHUUECKAs! CTAIb)»?
10. Yro takoe «pepput»?
11. TTo xakomy mapaMeTpy GeppUThHl MPUHIUIHAAIEHO OTINYAIOTCS OT
JNEKTPOTEXHUYECKUX CTaseil?

P5 KoHnTtponbsHas OIIK-4-31;0I1K-4- |3amaua Nel OnpeneneHue ced4eHUs TOKOTIPOBOISALINX IIIMH
(momammusist) padora | Y1;0IIK-4-B1;VK-2 |3amaua Ne2 OnpeneneHre napaMeTpoB ABUIATENS, PACUET U BHIOOD
"UccnemoBanue -31;YK-2-Y1;YK-2- | MarHuTHOTO IyCKaTeNs
aneKTpoTexuudecku | Bl 3amaua Ne3 Pacuer u BEIOOp TEIIOBOTO pesie
X " 3anaya Ne4 Pacuer repkoHOBOTO perne
KOHCTPYKIIUOHHBIX 3anaya No5 OrmpeneneHre CONPOTUBIECHHS U HATPY30YHON
MaTepHuaioB” CrocoOHOCTH pe3ucTopa

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCIOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

MuHHCTEpCTBO HAYKH U BBICIIEro oopa3oBanus Poccuiickoii denepanuun
HoBoTpowunkuii ¢pumuan
®denepanbHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIFHOTO YIPEK ICHUS
BBICIIIETO 00pa30BaHUs
«HanuoHanbHbIN Hccae10BaTeNbCKUM TEXHOJIOTMYECKUH YHUBEPCUTET

«MUCHUCY

Kacdenpa DnekTposHEpreTUKH U MEeKTPOTEXHUKU

Jucnumuinza: « QIeKTPOTEXHUYECKOE U KOHCTPYKLIMOHHOE MaTepHaIOBEACHUE»
Hamnpasnenue: 13.03.02 «DneKTposHEPTreTHKA U 3IEKTPOTEXHUKAY

DK3AMEHAILIMOHHBIN BUJIET Ne 0




1. Kiaccugukanus 31eKTpOTEXHUYECKUX MaTEePHAIIOB.

2. [lonsiTHE O MPOBOAHUKOBBIX MaTepUaax.

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

CocraBuil: cT. IperoaBareib J.B. benbrx

3aB. xadenpoit Dud: P.E. Maxupuna

OGpa3zer 3ananuii 171t 5K3aMeHa, MPOBOJUMOr0 AUCTAHIMOHHO B 3JIEKTPOHHOM cpezie:
1. ArperatHoe COCTOSIHUE IPOBOHUKOB:

- TBEpA0€, KHUJKOE;

- TBEPJOC;

- TBEp/IOE, KUIIKOE, COCTOSHIE HOHN3UPOBAHHOTO I'a3a;

- 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
HpeIyCMaTPUBACT CIEAYIOIINE PE3YJIbTAThl U KPUTEPUH OLICHHUBAHHUS:

PesymeTar oneHnBaHUA Kpurepuu orneHkn

«3aYTEHON: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBITIOJIHEHHH.
«HE 3a4TECHO! CTyneHT He BBINOJIHUI WM BBIOJIHWI HENPAaBHIGHO 33aJaHKsl KOHTPOJIBHOH (IoMalnHeit) paboThl.
[Ipu oreHKke pe3ynbTaTOB 3aLIUTHI OTYETOB IO Ta00PATOPHEIM paboTaM HCIONIb3yeTCss OMHApHAs CHCTeMa («3a4TeHOY / «He
3aYTEHO), KOTOpas IPEIyCMaTPHBACT CIEAYIONINE PE3YJIbTAThl U KPUTEPUH OLCHUBAHUS:

«3a4TEHOY - BEIMOTHEHBI Bee 3aJaHus Ta00paTOPHOM PabOTHI, CTYJCHT OTBETHII Ha BCE KOHTPOJIEHBIE BOITPOCHL.

«He 3a9TeH0» - CTyIEHT He BBIIOJIHIII WM BBITIOJHIUI HEPABUIIEHO 3a/1aHMs 1Tab0opaToOpHOt pabOTHI, CTYAEHT OTBETIII HA
KOHTPOJILHBIE BOIIPOCHI C OLIMOKAMHU MIJIM HE OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI.

ITpn moBexeHnM 3K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OLCHKH SBIISTFOTCS

«OTnaHO»: Bce Bompocs! 6uiera M3I0KEHBI HOIHO (B paMKax MPOrpaMMBI Kypca MM JISKIMOHHOTO Kypca) H TOYHO.
CrnocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh coJiep>kaHie OTBeTa, yMeHne 00001maTh MaTepuai,
JieTIaTh BEIBOAKL. [IpaBriibHBIC OTBETHI HA JOMOJIHUTEIBHBIC (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH oTBeTa B Jlucte ycTHOTO Oompoca.

«Xopouio»: Bce BompoCH! B 11€10M PacKpBITHI, HO M3JI0XKEHB! HEOCTATOUHO MOIHO (He MeHee, 4eM Ha 80 — 90 %), nubo B
OTBETE COZIEPXKATCS HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHUH TEPMHHA TIPY IIOHUMAHUH €T0 CyTH | T.A.). Hammune
JIOCTaTOYHO MOAPOOHBIX 3amuced B JINCTe yCTHOTO ompoca.

«Y IOBIETBOPUTEILHOY: W3noxxeHne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B NMEPHOIU3AIIX,
KinaccuduKalyax, TPaKTOBKE OCHOBHBIX MOHATHIT U T.1. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIIEHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTPEHHE TIPEToJaBaTels) IIPH COOTBETCTBYIONIEH 3ammcH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
M3JI0KEHNE MaTepuasa, HEyMEHHE IeNIaTh BBIBOIBI.

«HeynoBneTBopUTEIbHON: OrcyrcTBue 3anuceil B Jlucre ycTHOTO orpoca, 0TKa3 OT OTBETa, HOAMEHA OJIHOTO BOIpOca
JpyruM, Hanu4ue mmnapranku. MznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3sHaHne OCHOBHBIX HOHATHH U TOJIOKEHUH TEMBIL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

IIpu noBeneHNH 3K3aMeHa B AUCTAHIIMOHHO B 2MEKTPOHHOM PECYPCEe KPUTEPHSIMU OLICHKH SBIISIOTCA:

«OTauuHO»: Ionyuernne 6omee 90 % OanIOB MO TECTY NMPH BHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEeMs
«Xopor1o»: [omydaenune ot 75 mo 90 % OGayIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPUTEIILHOY Ionyuenue ot 50 10 75 % 0annoB MO TECTY IPU BHINOJHEHHH TECTA 32 PEITTAMEHTHPOBAHHOE

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue bubnuroreka I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI1.1 | C.h.boroayxos,
B.®.I'pebenmoxk,
A.B.Cunroxun

Kypc MarepuanoBeneHus B
BOIIPOCAX M OTBeTax: Y4el.
nocobue

M.: MammHoctpoenue, 2003,

JI1.2 |Tlonm pen.
b.H.Ap3amacosa

MarepuasnoBeaeHue: YueOHUK M.: MI'TY um.H.D.baymana, 2008,

JI1.3 |Ilon pen.
0.C.Komaposa

MarepuanoBenenue u Munck: HoBoe 3nanue, 2009,
TEXHOJIOTHUS KOHCTPYKIIMOHHBIX

MaTepHaJIOB: YYeOHUK

JI1.4 |N.A.-Tumodeen DNEeKTPOTEXHUYECKHE CII6.: Jlans, 2012,
MaTepHalbl U U3JENUs:

YuyebH.mocobue

JI1.5 |B.H.I'aganos

MartepuanoBeseHue: Y4eOHUK

M.: TH®PA - M, 2016,

JI1.6 |Yepenaxun A A.

DNEKTPOTEXHUYECKOE U
KOHCTPYKIIMOHHOE
MaTepHuajJoBeACHUE: YIEOHUK

M.: UHOPA-M, 2017,

JI1.7 | Lenebporckuii FO. B.

DJIEKTPOTEXHUYECKOE U
KOHCTPYKIIHOHHOE
MaTepHaIoBeIcHNe: yaeOHoe
nocobue

Hosocubupck: HoBocubupckuii
TrOCYIapCTBEHHBII TEXHUUECKUH
yHUBepcurer, 2019,
https://biblioclub.ru/index.php?
page=book red&id=574645




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.8 | O. H. Mowucees, JI. }O. |IIpakTukyMm mo AUCHUIIIHHE Mocksa ; bepnun : Jupexr-Menua, 2021,
IleBsipeB, M. C. «DNEeKTPOMAaTEPUATOBEICHHUE | https://biblioclub.ru/index.php?
Jemuenko, I1. A. yaeOHOe ocobue page=book&id=602454
MBanos

6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3maTenscTBO, TOM, 371. ampec
JI2.1 |Konecos C.H. MarepuanoBeneHue u M.: Bricmr. mik., 2004,
TEXHOJIOTUSI KOHCTPYKITMOHHBIX
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
(PACYHETHO-
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
1.3 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 mabopaTtopus (KOMITBIOTEPHBINA
KJIacc) Kabuner KypCOBOI'O u
JMIIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSITEIILHON paboThI 00yJaromuXCst

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
oOyuaromuxcs, 12 CTanMOHApHBIX KOMIIBIOTEPOB  UIS
oOywaronuxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JJIS
nmpenogasatens (BCE C BBIXOJOM B HMHTEPHET), MPOEKTOP,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC

VYuusepcurera MUCHUC 4yepe3 muuHBIA KaOWHET

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
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHACTCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IPETIOIaBaTeNsl.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyeMas yaeOHast paboTa 00yqaroIiMCs, BEIIIOIHEMAas BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTells, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AMCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCS 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6oree > PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIIIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hanboee paoOHAIBHYIO METOIUKY CAMOCTOSTEIBHOM paboTH, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJarommucs paboThl U T. 1. Buabl 3a1aHuii A1 BHEAYAUTOPHON CaMOCTOSTENbHON pabOThl, HX COAEPKAHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATLHO WM TPYIIIaMH CTYIeHTOB online (paboTa B 3JIEKTPOHHOM
uHpopmannonHo-o6paszoBarensHoit cpege HUTY «MUCuCy» (OQMOC), yacThio KOTOPOH HEMOCPEACTBEHHO NMPEAHA3HAYSHHOHN IS
OCYILECTBIIEHHS] 00pa30BaTENILHOTO IpoLecca SBIsIeTcs: DIEKTPOHHBIN 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATHSIX B
3aBHCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIbHOM PabOTHI, yPOBHS CI0KHOCTH. Bo3MOXHO mpoBeneHne
CHHXPOHHOH pabOTHI CO CTyIGHTaMH C uctois3oBanueM Microsoft Teams mmu Zoom. KoHTpos pe3ynbTaToB BHEAYIUTOPHOH
CaMOCTOSITENIbHOI PabOoThI OCYIIECTBIIAETCS B MpeJiesiax BpEMEHHU, OTBEACHHOTO Ha 00sI3aTeNbHbIe yueOHbIe 3aHIATUS 110
JVCIUIUIMHE Ha MIPaKTHYECKUX , JJAOOPAaTOPHBIX 3aHITHSIX.

miargopme LMS Canvas u Moodle, uIeH3NOHHBIC




