MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 00pa3oBaTebHOI NPOrpaMMbl: JIeKTPUYECKUH TPAHCIIOPT
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
QJIEKTPOTEXHHUYECKOE MATEPUAJIOBEJIEHHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.19

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

4 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

4 cemecTp - 32 yaca;

KoncyabTanum

4 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

4 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
Otuer

KontpoabsHas padora
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

4 cemectp - 0,5 yaca;

Mocksa 2019




NPOIr'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

CeepeH

WA o Bnagensue L3N M3aK

Bnageney,

MWPOLWHWYEHKO A 1O,

balba695-MiroshnichenAY-fd29ca

VaeHTuduraTop R

AIO.
MupOoUHUYEHKO

(LOIKHOCTB)

COI'ZTACOBAHO:

(moamucs)

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

Bnageney,

T NyLWeHKoB B.A.

WaentnuraTtop

R5e5809b4-GlushenkovVA-5aef35

(pacmudpoBKa MOIIHCH)

B.A. I'nymenkoB

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe
3BaHUE)

(mozmycs)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

CeesieHun o Bnagensue U3N M3aK

Bnageney,

PyMsHLeEB M.HO.

WaentnuraTtop

R4b7b75d7-RumyantsevMY-eafe30

(pacmudpoBKka HOIIHCH)

M.IO. PymsniieB

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe
3BaHUE)

(mozrucs)

(pacmudpoBKa HOIIHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Iesb ocBoeHMs AUCHMILIMHBI: [[eabi0 OCBOGHUS TUCHMITIMHEI ABIsAeTCS (OPMUPOBAHUE 3HAHUN
no Kiaccu(pukanuy, Ha3HAYCHHIO M TNPHUMEHEHHIO JJIEKTPOTEXHHUYECKUX MaTe-puanoB. lloHumanue
(Gu3nM4ecKoil CyHIHOCTH IpPOLECCOB, MPOTEKAIOIIUX B IPOBOJHUKOBBIX, IOJIYPOBOAHUKOBBIX,
JUDJICKTPUYECKUX M MAarHUTHBIX MaTepuajgax B pPa3Iu4HbIX YCIOBHUAX OJKcIulyarauuu. H3yueHue
OCHOBHBIX EKTPOPUZNIECKHUX, ONTHUYECKUX, (bU3UKO-MEXaHUYECKUX XapaKTEPUCTUK
AIIEKTPOTEXHUYECKUX MaTepuanoB. M3ydeHue (U3NUECKUX NPOIECCOB M SBICHUH, MPOTEKAIOUINX B
INEKTPOTEXHUYECKUX MaTepHUallaX IIPH BO3AECHCTBUN IEKTPOMArHUTHBIX, TEIJIOBBIX ITOJICH.
3agauu AMCHMIIMHBI

- I3y4YCHHE CTYIEHTaMH OCHOBHBIX SIBJICHUH U MPOLIECCOB, IPOUCXOASIINX B
IEKTPOTEXHUYECKUX MaTEepUaAIaX;;

- [IpuoOperenue cTyieHTaMu 3HaHUH O Pa3IMYHbIX KIaccaXx MaTepUalloB, UCIOIb3YEMbIX B
AJIEKTPOIHEPIETUKE U MIEKTPOTEXHUKE;;

- HAY4YUThb CTYACHTOB BBIABJISITH HanOoJIee CyIIECTBEHHbIE (PU3NYECKHE IPOLIECCHI, TPOTEKAOIIHE
B JICKTPOTEXHUUYECKUX MaTepuanax;;

- I3y4YECHHE CBOMCTB MaTepUaJIOB IIPU U3MEHEHUH BHEUIHUX YCIOBUM MU BO3IEHCTBUN
TEIJIOBBIX, MIEKTPUYECKUX U MATHUTHBIX I10JIEH, MEXa-HUYECKOr0 BO3ACHCTBUS;;

- U3yYEHHUE CTYACHTAMHU METOJI0OB U3MEPEHHS OCHOBHBIX XapaKTEPUCTUK DJIEKTPOTEXHUUECKUX
MaTepHaJIoB;;

- IpUOOpETEeHNE CTYJCHTaMU HaBBIKOB U 3HaHUI B 00J1aCTH 3JEKTPOTEXHUUYECKHX MaTepHajIoB
JUISL JAJIBHEUIIIEr0 UX UCIOJIB30BAHUS B CIIELIMAIIBHBIX KypCax.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI[ U HAMMEHOBaHUC KOI[ U HAUMECHOBAaHUC 3al'lJIaHI/Ip0BaHHI)Ie pe3yJabTaThl OqueHHH
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
OIIK-5 Cnocoben N-2o0mnk-s JemoncTpupyer SHaTb.
HCIIOJIb30BaTh CBOMCTBA 3HaHWe o0JacTeil mpuMeHeHus, | - - Pa3IMIHBIC KIacChl MATEPUAIIOB,
KOHCTPYKLIMOHHBIX U CBOICTB, XapaKTEPUCTHK U HCIIOIB3YCMBIX B NCKTPOIHCPICTUKE H
3JIEKTPOTEXHUYECKHUX METOJIOB HCCIIEI0OBAHUA SJICKTPOTCXHHUKE,
MaTepHaJioB B pacyeTax AIEKTPOTEXHUYECKUX - - HanOoIee CYIIECTBEHHBIC PH3NIECKHE
apamMeTpoOB U PEKUMOB MaTepuasoB, BEIOUpaeT IIPOLECCHI, IIPOTEKAIOIINE B
06BEKTOB IEKTPOTEXHUUCCKHE AIIEKTPOTEXHUUECKUX MaTepHaliax ¢ LeIbIo
npodeccuoHaNbHOM MaTepHalibl B COOTBETCTBUM ¢ | OUCHKH BIMAHUA, SJICKTPUICCKUX 1
NeSTeabHOCTH TpeGyeMbIMH MarHUTHBIX TIOJIEH Ha MapaMmeTphl ITUX
XapaKTEPUCTUKAMHU MaTepHuaJioB.
YMETh:

- — UCIIOJIB30BaTh MaTEMaTUYECKHE
MOJIEJIN JUIsl OTIMCAHMS MPOLECCOB,
MIPOUCXOAAIINX B Pa3INYHBIX
Marepuanax;;

- — IPOTHO3UPOBATh U3MEHEHUE CBOWCTB
MaTepHUaloB IPY U3MEHEHUN BHEIIHUX
YCJIOBUM WJIH BO3JCUCTBUI: TEMIIEPATYpHI,
ANEKTPUYECKUX U MATHUTHBIX IOJIEH,
OCBELICHUS U PaIUALIMOHHBIX
BO3JICVICTBUM, IaBICHHUS;.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Onekrpuueckuil Tpancnopt (aasee — OIIOIN), nanpasnenus noaroroBku 13.03.02 DnexTposHepreTrka u
JNEKTPOTEXHUKA, YPOBEHb 00pa30BaHUsI: BbICIIee 00pa3oBaHuUE - OaKanaBpuar.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Jusnexktpudeckue 35 4 12 12 - - - - - - 11 - Camocmoamenvnoe uzyuenue
Marepuabl 1 meopemuueckoz0 mamepuana: N3yuenue
MPOTEKAIOIUE B HAX JOIOIHUTENEHOTO MaTepHaa o pasieny
IIPOLIECCHI " IuaneKTpuyecKie MaTepHalsl U
11 Jusnexktpudeckue 35 12 12 - - - - - - 11 - MIPOTEKAOIINE B HUX MPOLECCHI"

MaTepuasbl U
MIPOTEKAOIINE B HUX
MIPOLIECCHI

Ilod20mo6Ka K KOHMPOIbHOU padome:
Wzydenne maTepuaioB Mo pa3uery
JMdneKTpudecKkrue MaTepraltbl U IPOTEKAIOIIHe
B HUX IIPOIIECCHI M TOJTOTOBKA K KOHTPOJIBHO
pabote

Iloo2omogka K ayounmopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJICOTOBKA K 3amute jab. paboTh
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "JlusnekTpuuecKkue MaTepuaibl 1
MPOTEKAOIUE B HUX MPOIECCH" MaTepray.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHue MaTepuaa 1mo pasaey

" IM3IeKTpHYeCcKie MaTepHalIbl U
MIPOTEKAOIHe B HUX HPOIeccH"

H3yuenue mamepuanog numepamypusix
UCMOYHUKOB:

[1], 11-490




[2], 5-267
[3], 18-137
[4], 11-324
[5], 57-173

IIpoBogHMKOBBIE
MaTepHabl

23

11

Camocmosamenbhoe uzyuenue
meopemuuecKozo nwamepuaia. I/I3yqu1/Ie

2.1

[IpoBogHMKOBBIE
MaTepHajbl

23

11

JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"I[IpoBOTHIKOBEIE MaTEepHabl"

Ilo020moeKa K KOHmMPO1bHOU padome:
Wzydenne maTepraoB Mo pa3uery
HpOBO[[HI/IKOBbIe MaTtepuaibl U NOATOTOBKA K
KOHTPOJIBHOII paboTte

Ilodz0mogKa K ayoumopHnsim 3auamusm:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilodzomoeka K nabopamopnoit padome: Jlns
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1au BBHITIOJIHEHNUS Ta00paTOpHOH paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "IIpoBOAHUKOBEIE MaTEpUAIILI"
Marepuay.

Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"IIpoBOTHIKOBBEIE MaTepHabl"

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], 11-490
[2], 5-267
[3], 18-137
[4], 11-324
[5], 57-173

MaruautHsie
MaTepHabI

23

11

Camocmoamenbroe uzyueHue
meopemuueckKoz2o mamepuania.’ I/I3y11eHI/1e

3.1

MarunuTHsie
MaTtepuaibl

23

11

JIOTIOJTHUTEIFHOTO MaTepuaa 1o pa3aeny
"MarHuTHBIE MaTepHaIbl"

Iloozomoeka K KOoHmpobHOU pabome:
W3ydenne MaTepuaoB 1o pazueny MarHuTHbIe

6




Marepualbl ¥ MOATOTOBKA K KOHTPOJILHOM
pabore

Ilodz0mogKa K ayoumopHsim 3auamusam:
ITpopaboTka IeKnnH, BEIOTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHHS 3aJaHUHN 110 JIAOOpaTOpHOH padboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4YUTh BOIPOCHI BApHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszgene "MarauTHble MaTepUansl' MaTepuaty.
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pazneny
"MarHuTHble MaTepHasb"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 11-490
[2], 5-267
[3], 18-137
[4], 11-324
[5], 57-173

4 ITomympoBOTHUKOBEIE 27 11
MaTepualbl

4.1 ITomympoBOTHUKOBEIE 27 11
MaTrepuabl

IlodzomogKa K meKyuiemy KOHmMpOoio:
IToBTOpEeHue MaTepuana no pasaeny
"ITomynpoBOAHUKOBEIE MaTepHAIIBI"
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paszgene "IloaynpoBogHUKOBEIE MaTepHambl"
MaTepuany.

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIBHOTO MaTepraia o pas3aeny
"TTomynpoBOTHUKOBEIE MaTEPHAIIHI"
Ilo020moexka K KOHMPOJILHOU padome:
M3yueHne MatepuasnoB 1o pazieny




HOJ’IprOBOI{HI/IKOBHe MaTepualibl U
IIOAroTOBKA K KOHTpOJ’ILHOﬁ pa60Te
Ioozomogka K avdumopnbm 3AHAMUAM.

ITpopaboTka JIeKIKH, BBITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[1], 11-490
[2], 5-267
[3], 18-137
[4], 11-324
[5], 57-173
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 32 - 0.5 44 335
Hroro 3a cemecTp 144.0 32 32 - 2 - 0.5 715

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Jlusnexkmpuueckue mamepuansl U nNPOMeKauiue 8 HUX NPOYeccyl

1.1. IudnekTpudecKkre MaTepualibl U IPOTEKAOIUE B HUX IIPOLECCHI

BBenenue B kypc «1€KTpOTEXHUUECKOE MaTepuanoBeeHe». Poib 1 3HaueHre MaTepuaioB B
IIPOU3BOJCTBE M DKCIUIyaTallUM JJIEKTPOTEXHUYECKUX YCTAHOBOK M JJIEKTPOIHEPreTHUECKHUX
cucrteM. O0mas kiaccupukanyus MaTeprajIoB IO JIEKTPOPHU3UUECKUM CBOMCTBAM U MPUMEHEHHUIO.
[TpoBOJHMKY, MOJYNPOBOJAHUKUA U JAUAIEKTPUKH. OCOOEHHOCTH CTPOEHHUS TBEpAbIX Ted. Bupisl
XUMHUYECKON CBsi3u. CTpOEHHE KPUCTAILUIMYECKUX Tel, nmoiumMopusM. OOpa3oBaHUe U CBOWCTBA
SHepreTudyeckux 30H. Kiaccudukanuss MmarepuaioB 10 HIMPUHE 3alpeIleHHONW  30HBI
Pacnpenenenue 31eKTpOHOB B 30HAX Ui JAMDJIEKTPUKOB, IIPOBOJHUKOB U IIOJIYIIPOBOJ- HHUKOB.
Heynopsinouennsle cpenapl, amMOpQHble Tena, IMOJMMEpHble Marepuaibl.  JlM3neKTpuueckue
Matepuansl Knaccudukarus audaeKTpukoB. GU3NYECKUe MpoIecchl B TUANEKTprKax. [laccuBHbIE
quaiekTpukd.  [lonsgpusanyst nuanekTpukoB. OCHOBHBIE BHIBl NOJSPU3AaLUU. 3aBUCUMOCTb
JURJIEKTPUYECKOH TPOHMIIAEMOCTH OT TEMIIEpaTypbl, YacTOThl IMPUIOKEHHOIO MOJS JJis
pa3IMYHBIX  THUIIOB  OUIEKTpUKOB. KoHIeHcaTopHble M M30JSLUOHHBIE  MaTepHabl.
ONEeKTPONPOBOJHOCTh  JMUAJIEKTPUKOB.  3aBUCHUMOCTb  COIPOTUBIICHMSI  JUAIEKTPUKOB  OT
TEMIIEPATYPbI, HANPSIYKEHUS, BIAKHOCTH, BPEMEHH BBIIEP)KKU B DJIEKTPUUYECKOM Iosie. TaHreHc
yria AURJEKTPUYECKUX [OTepb. BuAbl  IUAIEKTPUYECKUX  IOTEPb. Jusnexkrpuyeckas
IIPOHULAEMOCTh U NOTEPU B IUAIIEKTPUKAX 3aBUCUMOCTb JUAIEKTPUYECKOW INPOHULAEMOCTH OT
TEMIEPATYpPbl, YAaCTOThl IPUJIOKEHHOTO DJJEKTPUYECKOr0 IMOoJIg JUIsl  Pa3JIMUHBIX THUIIOB
JUDJIEKTPUKOB. TaHTeHC yriaa AUAJIEKTPUYECKHX IOTepb. CXeMbl 3aMelleHHs. OKBHBAJICHTHBIC
CXEMBbI TUAJIEKTPUKOB Ha BBICOKUX 4YacToTax. Buasl nuanekTpuyeckux norepb. OCHOBHbBIE METO/IbI
UCCIICIOBaHMsl JAMAJIEKTPUKOB U ompejaeneHus ux napameTpoB. IIpobGoit ausnextpukos IIpoGoit
JTUAJIEKTpUKOB. Du3nueckue IMpoLecchl B JUAIEKTPUKAX IMPU AIIEKTPUUYECKOM, TEIUIOBOM, U
JIEKTPOXUMHUYECKOM MexaHu3zMax Mpobos. Ilpo0oit razo. 3akon Ilamena. Heomnoponnsie
anekTpudyeckue mnons. HeonHopoaHble KOMMIO3MLMOHHBIE MaTepuaibl. [IpoGoit  TBepabix
T3IeKTpUKOB. OCHOBHBIE 3JIEKTpOo(u3NYecKre, (PU3MKO-MEXaHMUYECKHEe M Temao(pu3ndeckue U
o0ure pU3nKo-XUMHUYECKUE CBOWCTBA AMAIEKTPUKOB. Kepamuueckue nuanextpuku Kepamuueckue
JUDJIEKTPUKH, OCHOBBI TEXHOJOTHMH MX M3rOTOBIEHMs. OKCHIBI KPEMHHMs, ATIOMUHUS, IIITUHENH,
NIEPOBCKUTHI U IpaHaThl.. Heopranmueckue crexiia, CUTaIbl. DJIEKTPONPOBOIHOCTh KEPAMHUECKUX
marepuanoB. CerrerosnekTpuku. Turanat Gapus. [lepoBckuthl. da3oBble mepexoabl 2-ro poja.
[Tomu- u uzomopousm. Touka Kropu. [loHsTHE AOMEHHOW CTPYKTYpbhl B AJIEKTPO- U MarHuTo-
yrnopsiao4deHHbIX BemecTBax. [Ibezoanexrtpuku. Ilomumepnsie marepuansl [lomumepsr. Cocras,
ANIEKTPOPU3NYECKUE CBOMCTBA, METOJBI CO3/aHUA M 00pabOTKM moiaumepoB. OCHOBBI CO3JIaHUS
CMECEBBIX M HAlOJIHEHHBIX IIOJIMMEPHBIX H3O0JSLUOHHBIX M IOJYIPOBOAAIIMX KOMIIO3ULIUH.
Peaknuu nmonuMmepusanuu M MOJIMKOHJEHcauu. TepMoruactel/peakromiactel. KoMno3umonHele
Mmatepuaisl. CioucTele m1acTuki. CBOKWCTBA TEKCTOJUTOB U FETUHAKCOB..

2. Ilposoonuxosvie mamepuaivl

2.1. IIpoBOHUKOBBIE MaTEPHUAIIBI

Bunel npoBonHuKOBBIX MarepuanioB. OOmme cBeaeHHss O poBoAHHMKaxX. I[lpupoma
IPOBOJUMOCTH W OCHOBHBIE XapaKTEPUCTUKHU TMPOBOJHMKOBBIX MarepuanoB. Kiaccuduxanms
IIPOBOJHMKOBBIX MaTepuanoB. MeTallibl BBICOKOM MPOBOAMMOCTH. MeTamibl U HX CIUJIaBbl CO
CPETHUM 3HAUYE€HUEM TEMIIEPATYphI IUIaBJIE€HUA. TyromiaBkue MeTaybl. JIerkomiaBkue MeTauIbl.
bnaropoansie Mertamnbsl. KoHtakTHble MaTepuanbl. dusznueckas NpUpoia 3JIEKTPONPOBOJHOCTU
metainoB. Teopusa [pyne. Cratudeckas 3JIEKTPONPOBOJHOCTb. 3aBUCUMOCTb  YAEIBHOTO
AIIEKTPUYECKOTO COMPOTUBIIEHUS METAUIOB OT TEMIEPATYypbl M YACTOTHI AJIEKTPUUYECKOTO MOJIS.
KoHTakTHas pa3sHOCTh MOTEHUMANOB. BiusHue TeMnepaTrypsl, KOHLEHTPALlUU IPUMECEH,
CTPYKTYPHBIX J€(PEKTOB Ha yJEIbHOE COINPOTHBIEHHE METAIJIOB DJIEKTPOIPOBOJIHOCTh METAIUIOB
Ha BBICOKMX YacTOTax. DJIEKTPUUYECKHE XapaKTEPUCTUKU CIUIaBOB. [IOBEpXHOCTHBIN >PQexT B
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Merauiax. CIulaBel METAJJIOB. DJEKTPUYECKHUE CBOMCTBA CIUIABOB. 3aBUCHUMOCTBH YAEIBHOIO
00BEMHOT0 3JIEKTPUUECKOI0 COMPOTUBIIEHUS CIUIaBa OT coctaBa, TKp cruaBa. CriiaBbl BBICOKOTO
CONPOTHUBIICHUS. MeTallibl, HUCHOJIb3yeMble B KauyeCTBE HarpeBaTEIbHBIX 3JIEMEHTOB MpU
BBICOKOTEMIIEpAaTypHOM  BbIpaliMBaHuM  KpuctauioB. CmjaBel ¢ TMOJXHOM  B3aMMHOMN
PacTBOPUMOCTBIO B TBEPJIOM COCTOSTHUU M IBTEKTHYECKUE CIUIaBbl. PU3MUECKUE OTpPAaHUYCHUS IJIs
3IEKTPONPOBOAHOCTH METaUIOB U CIulaBoB. KoHTakTHas pa3HOCTh MOTeHUHanaoB, TepMo-D/IC u
tepmonapbl. CBepXIIpoBOAUMOCTh. CBEpPXMPOBOANUMOCTh U €€ MPUMEHEHUE B HAyKE M TEXHUKE.
CBepxXNHpoBOJHUKM B  MAarHUTHBIX moisx. KpuomnpoBoguuku. JloHmoHoBckass — TiyOuHa
MPOHUKHOBEHHUS, JJIMHA  KOTEPEHTHOCTH, KYNEpPOBCKME Mapbl.  BwickoTemmeparypHbie
cBepxnpoBosue Mmatepuanbl. Ihdext xozeddceona. TexcrypupoBannas BTCII kepamuka..

3. Maznummnvie mamepuaivl

3.1. MaruutHbie MaTEepUaIbl

CgoiictBa (eppo- u peppumarueTnkoB. Kimaccudukanusi BemecTB Mo MarHUTHBIM CBOWCTBAM.
®eppo-, anTudeppo- u ¢peppumarHeTusMm. Pusudeckas npupoja ¢eppoMarserusma. JoMeHHbIE
cTpykTypbl. HamaranunBanue geppomarnernka. OOMeHHOe B3aumoeiicteue. [letns rucrepesuca.
MarsnuTtHas TNpPOHUIIAEMOCTb M €€ 3aBUCHUMOCTb OT HANpPsHKEHHOCTH MAarHUTHOTO IIOJIAL.
DJEKTPOTEXHUYECKHE CTall. OJEKTPOTEXHUYECKHE CTajH, HUMEIIue OOJbIIne WHIYKIUU
HacblleHus. JIUTble BBICOKOKOSPLUTUBHBIE CIUJIaBbl. BiusHue TemmepaTrypbl M 4YacTOThl Ha
MarHUTHBIE CBOWCTBa (eppoMarHeTukoB. I[loTepm »SHEprMM B MAarHUTHBIX MaTepHalax.
Marsnutomsarkue 1 MarHuToTBepbple MaTepuaibl. CijiaBbl HA OCHOBE PEIKO3EMENbHBIX METAJUIOB
(P3M). ITomyuenue, cBoiicTBa M MpUMeHEHHE (eppUTOB. MarHUTHBIE MaTepHAIbl CIIEIUAIBHOTO
HasHaueHus. Oepputsl i yerpoiictB CBYU. Maruutsl u3 nopomkos. Marepuaisl Ui MarHUTHON
3armucu. O¢dext Papanes. MarauroonTudeckas 3anuch HHGopManmuu. MarHUTOIUDIEKTPUKH,
(beppuThl 1 MAarHUTOOIITHKA. .

4. Honynpoeoodnuxosvie mamepuaivl

4.1. IlonynpoBOJHMKOBBIE MaTEPUAIbI

[lonmynpoBOTHMKOBBIE ~ MaTepuagbl M HMX  OCHOBHBIE  CBOMCTBA. IlosynmpoBOIHUKH.
Knaccugukanus mnoaynpoBOIHUKOBBIX MarepuanoB. OOmmMe cBeAeHHS O NOIYHPOBOJHHUKAX.
Kpucrannnueckue crpykTypbl. COOCTBEHHBIE M NpPHUMECHBIE MOJIYNPOBOAHHUKHU. JlernposaHue.
JloHOpHBIE M aKUENTOpHBIE TNOJIYNPOBOAHUKHU. [lONynmpOBONHMKOBBIE M AMDIEKTPUUECKHE
xumuueckue coenuuenus. IlomynmpoBognukoBsie coemunenuss A3BS, A2B6, A4B4. u wux
crpykrypa. KapOua kpemHuMs. 3aBUCHUMOCTb OT TeMIEpaTypbl OCHOBHBIX IapaMeTpoB
MOJIYTIPOBOJJHUKOB.  DJEKTPONPOBOJAHOCTh MOIYHpOBOAHUKOB. [loaBmkHOCTH. BbIpamuBanue
MoHOKpUcTaII0B. Db dexT Xomna. Dddexr [enbrre..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. JTaboparopHas pabota Ne3 Omnpenenenue TudIeKTpUYECKON TPOHUIIAEMOCTH U TAHT'€HCA
yria JU3JIeKTPUYECKUX MOTEPh TBEPIBIX AUIEKTPUKOB (AIEKTPOU3OJIALIMOHHBIX
MaTepHaoB) HAa BEICOKMX YaCTOTaX .;
2. JJabopatopHnast pabota Ne 2 OnpeneneHue AUAIEKTPUIECKON TPOHUIIAEMOCTH U TAaHTEHCA
yriia AURJIEKTPUUECKUX MOTEPh TBEPBIX UAIEKTPUKOB HA IEPEMEHHOM TOKE
(TeMIiepaTypHbl€ 3aBUCUMOCTH). ;
3. JJaboparopnast pabota Nel TemnepaTypHasi 3aBUCUMOCTb YA€IbHOTO COPOTUBIICHHS
TBEPJBIX TUIICKTPUKOB;
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4. JIaboparopHas padota Ned MccnenoBanne MarHuTHBIX MaTepHAaJIOB.;

5. JlabopaTtopHas pabota Ne5 VccnenmoBanue 3IeKTPUIECKON MPOYHOCTH TBEPIIBIX
JUDJIEKTPUKOB .;

6. JlJabopaTopHas padota Ne6 OnpeereHue TeMIepaTypHbIX 3aBUCUMOCTEHN AIICKTPHIECKUX
COINPOTUBJIEHUH IPOBOJIHUKOBBIX U IOJYIIPOBOJHUKOBBIX MaTEPUAIOB..

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

1. OOcyxneHme MaTepwaaoB IO Kedcam pasnena "JludnekTpuueckue MaTepuaibl U
MPOTEKAIOIINE B HUX MPOLIECCHI"
2. OOcyxaeHne MaTepuajoB Mo Kelcam pa3zaena "MarHuTHble MaTeprab”
Texywuti konmpoas (TK)

1. KoHcynpranuu HampasieHbl Ha MOJIy4€HUE MHAMBUAYAIBHOIO 33aJaHUS JJIS BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATUH 1O pazzeny "AusneKTpuuyeckue MaTepuabl U MpOTeKaroLe
B HUX Tporiecchl”

2. KoHcynbTanuu HampapjeHbl HA MOJyYEeHUE WHAWBUYAIBbHOTO 3a/laHUs JUIsl BBIIOJHEHUS
KOHTPOJIbHBIX MEpONpUATHil 110 pasneny "[IpoBoaHuKOBBIE MaTepHrabl”

3. Koncynbranuu HampapieHbl Ha MOJy4€HUE WHIUBHYaIbHOIO 3aJaHUs JJISl BBIITOJIHEHHS
KOHTPOJIbHBIX MEPOTIPUATHH 110 pa3zeny "MarHuTHble MaTepuabl”

4. KoHcynbTaluy HarpapieHbl Ha MOJyY€HUE WHIUBHYaIbHOIO 3aJaHUs JJISl BBIITOJIHEHHS
KOHTPOJIbHBIX MepoTNpusATHil o paszzaeny "[lonynpoBogHukoBsie MaTepuabl”

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YIbTaThl 00Y4YEHUS 110
THCIUTIIIMHE
(B COOTBETCTBUH C pa3zeiioM 1)

Howmep paznena

JUCLUILIMHEI (B

COOTBETCTBHH C
n.3.1)

Kongsl
WHJIUKaTOPOB

1]2]3]4

O11eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3HATh:

- HanOoJiee CYIICCTBCHHBIC (bl/ISI/I‘leCKI/IC IIPONECCHhI,
MMPOTCKAOMIUC B SJICKTPOTCXHUYCCKUX MAaTCpUalIax C
HCJIbO OUCHKHU BJIHUAHUSA, SJICKTPUUCCKUX U
MarHMTHBIX II0JICH Ha mapaMCTPhI 9TUX MAaTCPpHUAIOB

N/I-20mk-5 +

Otyer/KM1 3amura nabopaTopHoii pabOThI
«OrmpeienieHne yASIbHBIX AIEKTPUICCKUX COTIPOTHBICHUN
TBEPJIBIX JTUAICKTPUKOBY

Otuer/KM-2 3amuTa nabopaTopHoii paboTs
«Omnpeaenenue IUAIEKTPUIECKON MPOHUIIAEMOCTH U
TaHIeHCa yria AUAJIEKTPUUECKUX TTOTEPh TBEPIbIX
JIUAJIEKTPUKOB Ha yacTote 50 'y

OTtuer/KM-3 3ammra 1a60paTopHOit padoThI
«OrnpeneneHne TUIIEKTPUIECKON MTPOHUIIAEMOCTH U
TAaHI'CHCA yrjia JUIJICKTPUUCCKUX MTOTCPb TBEPALIX
TURIIEKTPUKOB (IJEKTPOU3OISIIIMOHHBIX MAaTEpUAIIOB) HA
BBICOKHX HaCTOTax»

Konrponsnas pabora/KM4 TemneparypHble 3aBUCUMOCTH
XapaKTEPUCTUK AUDIEKTPUUECKUX MaTEpUAIOB»

Jlaboparopnas pabota/Km-5 UccnenoBanue
AIIEKTPUYECKON MPOYHOCTU TBEPBIX AUIEKTPUKOB (4
qaca).

- pPa3JIMYHBIC KJIACChl MaTCPUAJIOB, UCITIOJIB3YEMBIX B
QJICKTPOOHCPICTUKE U SJICKTPOTCXHUKE

N/I-20mk-5 +

OTtuer/KM-6 Onpenenenue TeMeparypHbIX
3aBHCHUMOCTEM 2JIEKTPUUECKUX COITPOTUBICHUN
MIPOBOJAHHUKOBBIX U MOJYIPOBOJIHUKOBBIX MaTEPHUAJIOB.

Konrponsnas pabora/KM-8 KonrponbHas padora Ne2.
IIpoBoiHMKOBEIE MaTeprainbl, MarHUTHBIE MaTEPHUAIBI,
[ToynpoBOIHUKOBBIE MAaTEPHUAIIbI
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YMmern:

— [IPOTHO3UPOBATH U3MCHCHHC CBOICTB MaTcpuraoB

MPY U3MEHEHUHU BHEIIHUX YCIOBHUI WJIM BO3/ICUCTBUIA:

TeMIEpaTypbl, IAEKTPUUYECKUX U MATHUTHBIX MOJIEH,

Otuer/KM-6 Omnpenenenue TemMrnepaTypHbIx
3aBUCHMOCTEH HIICKTPUUECKUX COMPOTHBICHUI
MIPOBOTHUKOBBIX U TMOIYIPOBOJHUKOBBIX MaT€PHAJIOB.

OCBCIUCHIA 1 pa/iMaltHOHHBIX BOS/ICHCTBHM, Wil-2omcs Kontponbnas padora/KM-8 KonTponbHas padota Ne2.

AlaBJICHIA, IIpoBoiHMKOBBIE MaTepraibl, MarHUTHBIE MaTEPHAIIBI,
ITos1ynipOBOTHUKOBBIE MaTEPHAJIBI

— UCIIOJIb30BaTh MATEMaTUYECKUE MOJEIN IS Otuer/KM-7 . UccnenoBanne MarHUTHBIX MaTepHajoB.

onH ik IDOTICCEOR, HPOUETOTII B DI N-20mk-5 Kontponbnas pabota/KM-8 KontponbsHas padora Ne2.

MaTepHaax;

IIpoBoiHMKOBBIE MaTepraibl, MarHUTHBIE MaTEPHUAIBI,
ITos1ynnpoBOTHUKOBBIE MaTEpHAJIbI

13




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. KM-6 Onpezenennie TeMnepaTypHbIX 3aBUCUMOCTEH 3JIEKTPUUYECKUX COMPOTUBIICHUN
MPOBOTHUKOBBIX U TOJYIPOBOJHUKOBBIX MareprasioB. (OT4er)

®Dopma peanmmzarmu: Jlonyck k 1abopatopHoi padore
1. KM-2 3ammura nabopaTtopHoii paboThl «OnpeaesieHre TU3JIeKTPUISCKON TPOHUIIAEMOCTH 1
TaHI'€HCa yIila JUAJIEKTPUYECKUX TOTEPh TBEPABIX AUAIEKTpUKoB Ha yactoTe 50 I'n (OTuer)
2. KM-3 3amura nabopatopHoii paboTsl «OnpeaeneHue AU3IeKTPUIECKON MPOHUIIAEMOCTH U
TaHI'€HCa yIila JUAIEKTPUYECKUX MTOTEPh TBEPIbIX AUIIEKTPUKOB (JIEKTPOU3OJIALUOHHBIX
MaTepuasoB) Ha BBICOKUX yacToTax» (OTuer)
3. Km-5 UccnenoBanue 3eKTpUUECKON IPOYHOCTH TBEPABIX TUAIEKTPUKOB (4 yaca).
(JTaboparopnas pabota)
4. KM-7 . UccnenoBanue MarHuTHbIX MarepuaiioB. (OTyer)
5. KM1 3ammura nabopatopHoii paboTsl «Onpesenenne yaeabHbIX dJIeKTPUUECKUX
COIPOTUBIIEHUH TBEPABIX AUIIEKTPUKOB» (OTUET)

Dopma peanuszauuu: ITucbmenHas padora
1. KM-8 KontpoabHas padora Ne2. [IpoBogHuKOBBIE MaTepHalibl, MarHuTHbIE MaTEpUATIbL,
[TonynpoBonHukoBsle Matepuaisl (KonTponsHas padbota)
2. KM4 TemnepaTypHble 3aBUCUMOCTH XapaKTEPUCTUK JUAIEKTPUUECKUX MaTEPUATIOB)
(KonTponbHas padota)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE
Ixzamen (Cemecmp Nod)

CTAHIAPTHBIE
B numiom BeICTaBIsIeTCS OIICHKA 3a 4 CEMECTP.

IIpumeuyanue: OLieHOYHBIE MAaTEPUAIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. Konecos, C. H. MatepuanoBeneHne U TEXHOJIOTUSI KOHCTPYKITHOHHBIX MaTEPUAJIOB : YUeOHUK
JUTSL 3JIETPOTEXHUYECKHX U DJIEKTpOMeXaHnueckux crnennaibHocteit By3os / C. H. Konecos, 1. C.
Konecos . — 2-e u3z., nepepab. u gon . — M. : Beicmast mkomna, 2008 . — 535 ¢. - ISBN 978-5-06-
005950-2 .;

2. CepebpsikoB, A. C. DIEKTpOTEeXHUYECKOE MaTepUaIoBeIeHUE. DIIEKTPOU3OISAIIMOHHBIC
MaTepHuabl ;. yaeOHOe ToCoOue I BY30B JKele3HoopoxkHOoro TpancnopTa / A. C. CepeOpsKoB . —
M. : Mapupyt, 2005 . — 280 c. - ISBN 5-89035-210-5 .;
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3. DNEeKTPOTEXHNYECKHE U KOHCTPYKIIMOHHbBIE MaTepHallbl : yyeOHOe mocoOue JIIst CpeTHero
npodeccuonaibHOro oopazoanus / B. H. boponynun, [u np.] ; pea. B. A. ®unukos . — 7-e u3m.,
ucnp . — M. : Akagemus, 2012 . — 280 c. — (Cpennee npodeccuonanpHoe obpazoBanue) . - ISBN
978-5-7695-9165-5 ;

4. Copokun B. C.,Antunos b. JI.,JIazapesa H. I1.- "Marepuansl u 351eMEHTBI 31€KTPOHHOU
TEXHUKU. AKTUBHBIC AUAJICKTPUKU, MATHUTHBIC MaTEpUAIIbI, 3JIEMEHTHI JIEKTPOHHOM TexHUKuU", (2-
e u31., ucnp.), M3garensctBo: "Jlanp", Cankr-IleTepOypr, 2021 - (384 c.)
https://e.lanbook.com/book/168894;

5. Tumodees U. A.- "DnekTpoTexHnyeckue Marepuaisl u u3nenus'”, M3narensctBo: "Jlanp",
Canxr-Ilerepoypr, 2021 - (272 c.)

https://e.lanbook.com/book/168409.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
. CHO "TIpomereit";

. Office / Poccuiickuii makeT o(pUCHBIX MPOTpamMM;

. Maiinn Buneoxonepenum;

Python;

. Physical Reference Data;

. OpenVPN;

. GPSS World Student;

. 7-Zip.

O ~NOUAWN—

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcureTckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3za nannbix Web of Science - http://webofscience.com/

6. Ba3za nannbix Scopus - http://www.scopus.com

7. HanmoHabHas 3J1eKTPpOHHAas Oudmoreka - https://rusneb.ru/

8. 9BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

9. XKypnaa Science - https://www.sciencemag.org/

10. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. O¢puunanbHblil cait MUHHCTEpPCTBA HAYKH U Bbiciiero oopazoBanusi Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMEHOBaHHE

OTCYTCTBYCT
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SJIGKTPOTGXHI/I‘IGCKOC MaTCpUAJIOBCACHUC

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7
KM-8

KM1 3ammra naboparopHoii padoThl «OnpeaeeHue yAeIbHbIX AIEKTPHISCKUX COMTPOTUBICHHUM

TBEPABIX TUNIEKTPUKOBY» (OTUET)

KM-2 3amura nabopaTopHoit paboTel «OnpeneneHne Tu3IeKTPUIECKON MPOHUIIAEMOCTH U
TaHI'€HCa yIila JUAJIEKTPUYECKUX TOTEPh TBEPBIX AUAIEKTpUKOB Ha yactoTe 50 I'n (OTuer)
KM-3 3amura nabopaTopHoit paboTel «OnpeneneHne Tu3IeKTPUIECKON MPOHUIIAEMOCTH U
TaHI'€HCa yIila JUAIEKTPUYECKUX MTOTEPh TBEPIBIX AUIIEKTPUKOB (JIEKTPOU3OJIALMOHHBIX
MaTepuasoB) Ha BBICOKUX yacToTax» (OTuer)

KM4 TemmneparypHble 3aBUCUMOCTH XapaKTEPUCTUK AUIIEKTPUUECKUX MATEPHATIOBY
(KonTpoabpHas pabora)

Kwm-5 HUccnenoBanue 35eKTpUUECKON MPOUYHOCTH TBEPABIX AUAIICKTPUKOB (4 daca).
(JTaboparopuas padoTta)

KM-6 Onpenenenre TeMepaTypHbIX 3aBUCUMOCTEN AIEKTPUUECKUX CONPOTUBICHUI
IIPOBOJAHMKOBBIX U MOJIYIPOBOJIHUKOBBIX MaTepuaios. (OTuer)

KM-7 . UccnenoBanre MarHUTHBIX MaTepuaios. (OT4der)

KM-8 Kontponbnas padora Ne2. I[IpoBogHHKOBEIE MaTepualibl, MarHUTHbIE MaTepHAIIBI,
[TomynpoBonuukoBbie Matepuaisl (KonTpoiasHas pabota)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasnen KM: 1 2 3 4 5 6 7 8
pasnena IUCIAILINHEBI Henens 2 4 6 8 10 12 14 15
KM:
1 JvsnexTpudeckue MaTepuasl U
IPOTEKAIOIME B HUX MTPOIECCHI
11 JvsnexTpudeckue MaTepuaisl U + + + + +
IPOTEKAIOIME B HUX MTPOIECCHI
2 [TpoBOTHIKOBBIE MaTEPUAITBI
2.1 IIpoBOTHUKOBBIE MATEPUAIIBI + +
3 MarHuuTtHble MaTepHabl
3.1 MarHuuTtHble MaTepHabl + +
4 [TomynpoBOTHUKOBBIE
MaTepHalIbl
41 [TomynpoBOTHUKOBBIE + +
' MaTepHuabl

Bec KM, %: | 10 10 10 | 15 10 | 15 15 | 15
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