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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu 3anues HO.B. o
[IpenomaBaTelib NaerTbnratop Rb7abcel/-ZallsevYV-c77407dc IO.B. 3aiineB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyxoBoaurens . Brageney MaTHHWHa O.B. 10.B.
00pa30BaTEeNbHOM IPOrPaMMBbI Vaerwgurarop __|RO1D54b1d-MatiuninayV-7d5d8124 MartroHuHa
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (moamucs) (pacmudpoBKa MOAIHCH)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
3 v o Ceenennn o enagensue L3N M3K
ABCAYIOIINWH BEIITYCKAOIIECH Bnagenet, LbIpyK C.A.
Ka(eaphl Vermvdmratop Raf2c04da-TsyrukSA-47e13587 C.A. Upipyk
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (moamucs) (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
DneKTpooOOPYAOBaHUE W DIIEKTPOXO3AUCTBO MPEANPHUATUN, OpPraHU3aluid W YIpeKACHHHA (Ianee —
OIIOII), wnampaBnenus mnoaroroBku 13.03.02 DnekTpodHEpreTHKa W AJICKTPOTEXHUKA, YPOBEHBb
o0Opa3oBaHUs: BhICIIEE 00Opa3oBaHue - OaKamaBpHar.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 27 4 4 4 - - - - - - 19 - Camocmoamenvnoe uzyuenue
Marepuabl 1 meopemuuecko2o mamepuana: VIsyaenue
MPOTEKAIOIUE B HAX JOIOIHUTENEHOTO MaTepHaa o pasieny
IIPOLIECCHI " IuaneKTpuyecKie MaTepHalsl U
11 Jusnextpuyeckue 27 4 4 - - - - - - 19 - MPOTEKAOIIKe B HUX MPOIECCH"

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 "usnekTpuyecKkue MaTepuanbl U
MPOTEKAIOIIUE B HUX MPOIECCH" MaTepHay.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHue MaTepuaa 1mo pasaey

" IM3IeKTpHYeCcKie MaTepHalIbl U
MIPOTEKAOIHe B HUX HPOIeccH"

H3yuenue mamepuanog numepamypusix
UCMOYHUKOB:

[3], 18-37




[5], 57-73

HpOBOL[HI/IKOBLIe
MaTepHrajibl

27

19

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuaia. I/I3yquHe

2.1

HpOBOL[HI/IKOBLIe
MaTepurajbl

27

19

JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
"[IpoBOTHIKOBEIE MaTEepHabl"

Ilo020moeKka K KOHmMPOIbHOU padome:
Wzydenne maTepraioB Mo pa3uery
[IpoBOIHIKOBEIE MaTEpPHAIBI M IOATOTOBKA K
KOHTPOJBHOI paboTte

Ilo020moeKa K ayOumopHovim 3aHAmMusAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilodzomoeka K nadbopamopnoit padome: Jlns
BBITIOJTHEHUS 33/IaHUI 110 TabopaTopHOU paboTe
HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
pazznene "IIpoBoAHUKOBBIE MaTepUaIIbl"
MaTepHuany.

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasneny
"IIpoBOTHIKOBBEIE MaTepHAaIbl"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[4], 311-324

MarunuTHsie
Martepuaibl

27

19

Camocmosmenbroe uzyueHnue
meopemuuecKoz2o mamepuania. I/ISy‘IeHI/Ie

3.1

MarunuTHsie
MaTepHuabl

27

19

JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"MaruurtHble MaTepuaibl"

Iloozomoeka K KOHMPOILHOU padome:
N3ydenue MatepuaioB 1o paszaeiny MaruutHeie
MaTepHalbl U IOJrOTOBKA K KOHTPOJIbHOM
pabore

Ilooz0moexa K ayoumopHbLyM 3aHAMUAM:
[TpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3ammuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH M 33/IaHHH 110 TabopaTopHOi paboTte
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HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOTKU pe3yNbTaTOB 10 H3YYCHHOMY B
paszene "MarauTHbIe MaTepUANbl" MaTepHaty.
Iloozomoeka Kk mexyuiemy KOHmpoaio:
[ToBTOpEHNE MaTepuaa o pa3aery
"MarHuTHBIE MaTepHaIbl"

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], 235-267

IlosynnpoBOIHUKOBEIE
MaTepHabl

29

19

4.1

IlosynnpoBOIHUKOBEIE
MaTepHabl

29

19

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"ITonynpoBOAHUKOBEIE MaTepHaIIbI"
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[jaud BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TakK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paznene "IlonynpoBOJHUKOBBIE MaTEpHUabl"
Marepuany.

CamocmoamensHoe usyyenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"TTomynpoBOAHUKOBEIE MaTepHAIIBI"
Ilo0z0mogKka K KOHMPOILHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
[MomympoBOTHUKOBEIC MaTEPHAIBI U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoeka K ayoumopHbiM 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], 481-490

DK3aMeH

34.0

0.5

33.5

Bcero 3a cemecTp

144.0

16

16

0.5

76

33.5

Hroro 3a cemecTp

144.0

16

16

0.5

109.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



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 «D1EKTPOTEXHUUECKOE MaTepuanoBeeHe». Poiib 1 3HaueHHe MaTepuaioB B
IIPOU3BOJCTBE M DKCIUIyaTallUM JJIEKTPOTEXHUYECKUX YCTAHOBOK M JJIEKTPOIHEPreTHUECKHUX
cucrteM. O0mas kiaccupukanyus MaTeprajIoB IO JIEKTPOPHU3UUECKUM CBOMCTBAM U MPUMEHEHHUIO.
[TpoBOHMKY, MOJIYNIPOBOAHUKA U JAUNIEKTPUKH. OCOOEHHOCTH CTPOEHHUs TBEpPAbIX Tel. Buisl
XUMHUYECKON CBsi3u. CTpOEHHE KPUCTAILUIMYECKUX Tel, nmoiumMopusM. OOpa3oBaHUe U CBOWCTBA
SHepreTudyeckux 30H. Kiaccudukanuss MmarepuaioB 10 HIMPUHE 3alpeIleHHONW  30HBI
Pacnpenenenue s1eKTpOHOB B 30HAX Ui AMDJIEKTPUKOB, IPOBOJHUKOB M IIOJIYIIPOBOJ- HHUKOB.
Heynopsinouennsle cpenapl, amMOpQHble Tena, IMOJMMEpHble Marepuaibl.  JlM3neKTpuueckue
Matepuansl Knaccudukarus audaeKTpukoB. GU3NYECKUe MpoIecchl B TUANEKTprKax. [laccuBHbIE
quaniekTpukd.  [lonsgpusanyst nuanekTpukoB. OCHOBHBIE BHJIbI  MOJIIPU3alMU. 3aBUCUMOCTH
JUDJIEKTPUYECKOH TPOHMIIAEMOCTH OT TEMIIEpaTypbl, YacTOThl MPUIOKEHHOIO MOJS I
pa3IMYHBIX  THUIIOB  OUIEKTpUKOB. KoHIeHcaTopHble M M30JSLUOHHBIE  MaTepHabl.
ONEeKTPONPOBOJHOCTh  JIUAJNEKTPUKOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  JUAJIEKTPUKOB  OT
TEMIIEPATYPBI, HANPSIKEHUS, BIAXKHOCTH, BPEMEHH BBIIEPKKH B JJIEKTPUYECKOM Iojie. TaHreHc
yria AURJEKTPUYECKUX [OTepb. BuAbl  IUAIEKTPUYECKUX  IOTEPb. Jusnexkrpuyeckas
IIPOHULAEMOCTh U NOTEPU B IUAIIEKTPUKAX 3aBUCUMOCTb JUAIEKTPUYECKOW INPOHULAEMOCTH OT
TEMIEPATYpPbl, YAaCTOThl HNPUJIOKEHHOTO JJIEKTPUUYECKOrO IOJIs Uil  PA3JIMYHBIX  THUIIOB
JUDJIEKTPUKOB. TaHTeHC yriaa AUAJIEKTPUYECKHX IOTepb. CXeMbl 3aMelleHHs. OKBHBAJICHTHBIC
CXEMBbI TUAJIEKTPUKOB Ha BBICOKUX 4YacToTax. Buasl nuanekTpuyeckux norepb. OCHOBHbBIE METO/IbI
UCCIIIOBaHMsl JAMAJIEKTPUKOB U omnpezeneHus ux mnapamerpoB. [Ipo6oit musnextpukoB [IpoGoit
JTUAJIEKTpUKOB. Du3nueckue IMpoLecchl B JUAIEKTPUKAX IMPU AIIEKTPUUYECKOM, TEIUIOBOM, U
JIEKTPOXUMHUYECKOM MexaHu3zMax Mpobos. Ilpo0oit razo. 3akon Ilamena. Heomnoponnsie
anekTpudyeckue mnons. HeonHopoaHble KOMIO3MIMOHHBIE Marepuaibl. [IpoGoit  TBepabix
TAIeKTpUKOB. OCHOBHBIE 3IEKTpou3ndecKkue, (PU3NKO-MEXaHMYECKHEe M Temao(pu3ndeckue U
o0ure pU3nKo-XUMHUYECKUE CBOWCTBA AMAIEKTPUKOB. Kepamuueckue nuanextpuku Kepamuueckue
JIUDJIEKTPUKH, OCHOBBI TEXHOJOTHMH MX M3rOoTOBIEHMs. OKCUABI KPEMHUS, aJIOMUHUS, IINHHEIH,
NIEPOBCKUTHI U IpaHaThl.. Heopranuueckue crekiia, CUTAIIIbL. DJIEKTPOIPOBOIHOCTh KEPAMUUYECKUX
marepuanoB. CerrerosnekTpuku. Turanat Gapus. [lepoBckuthl. da3oBble mepexoabl 2-ro poja.
[Tonmu- u uzomopousm. Touka Kropu. [loHsTHE AOMEHHOW CTPYKTYpHI B 3JE€KTPO- U MarHuTo-
yHopsiAo4YeHHbIX BemecTBax. [Ibezoanextpuku. Ilomumepnsie marepuansl Ilomumepsr. Cocras,
ANIEKTPOPU3NYECKUE CBOMCTBA, METOJBI CO3/aHUA M 00pabOTKM moiaumepoB. OCHOBBI CO3JIaHUS
CMECEBBIX W HAlOJIHEHHBIX IOJIMMEPHBIX H30JALMOHHBIX M IOJIYIPOBOASIIMX KOMIIO3ULIMIA.
Peakuuu nmonmumepusanuu U MOJIMKOHJeHcau. TepmoruiacTsl/peakTomacTsl. Kommno3uinonHsie
Mmatepuaisl. CioucTele m1acTuki. CBOKWCTBA TEKCTOJUTOB U FETUHAKCOB..

2. Ilposoonuxosvie mamepuaivl

2.1. IIpoBOHUKOBBIE MaTEPHUAIIBI

Bunel npoBonHukoBbIX MarepuanoB. OOmme cBeaeHuss o npoBoAHHuKax. [Ipupoaa
IPOBOJUMOCTH W OCHOBHBIE XapaKTEPHCTUKU IPOBOAHMKOBBIX MarepuanoB. Knaccudukanms
IIPOBOJHMKOBBIX MaTepuanoB. MeTallibl BBICOKOM MPOBOAMMOCTH. MeTamibl U HX CIUJIaBbl CO
CpPEITHUM 3HAUYE€HUEM TEMIIEPATyphl IIaBjleHUsA. TyroriaBkue MeTaubl. JIErKomiaBKue MeTallbl.
bnaropoansie Mertamnbel. KoHtakTHble MaTepuaibl. Pusznyeckas MNPUPOAA 3JIEKTPOIPOBOJHOCTH
metainoB. Teopusa [pyne. Cratudeckas 3JIEKTPONPOBOJHOCTb. 3aBUCUMOCTb  YAEIBHOTO
AIIEKTPUYECKOTO COMPOTUBIIEHUSI METAUIOB OT TEMIIEPATypbl U YAaCTOTHI IJIEKTPUUYECKOTO IOJS.
KoHTakTHas pa3sHOCTb MOTEHUMAIOB. BiusHue TeMmmepaTypsl, KOHLEHTPAallUd MPUMECEH,
CTPYKTYPHBIX J€(PEKTOB Ha yJEIbHOE COINPOTHBIEHHE METAIJIOB DJIEKTPOIPOBOJIHOCTh METAIUIOB
Ha BBICOKMX YacTOTax. DJIEKTPUUYECKHE XapaKTEPUCTUKU CIUIaBOB. [IOBEpXHOCTHBIN >PQexT B
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Merauiax. CIulaBpl METAJIOB. DJIEKTPUUYECKHE CBOMCTBA CIJIaBOB. 3aBUCHUMOCTBH YAEIBHOIO
00BEMHOT0 3JIEKTPUUECKOI0 COMPOTUBIIEHUS CIUIaBa OT coctaBa, TKp cruaBa. CriiaBbl BBICOKOTO
CONPOTHUBIICHUS. MeTallibl, HUCHOJIb3yeMble B KauyeCTBE HarpeBaTEIbHBIX 3JIEMEHTOB MpU
BBICOKOTEMIIEPAaTypHOM  BbIpaluBaHuM  KpuctauioB. CmjaBel ¢ MOJHOW — B3aUMHOM
PacTBOPUMOCTBIO B TBEPJIOM COCTOSTHUU M IBTEKTHYECKUE CIUIaBbl. DU3MUECKUE OTpPaHUYCHUS IJIs
3IEKTPONPOBOAHOCTH METaUIOB U CIulaBoB. KoHTakTHas pa3HOCTh MOTeHUHanaoB, TepMo-D/IC u
tepmonapbl. CBepXIIpoBOAUMOCTh. CBEpPXMPOBOAUMOCTh M €€ NMPUMEHEHHE B HAYKE U TEXHHKE.
CBepxXNnpoBOJHUKM B  MarHUTHBIX moimsix. KpuomnpoBoguuku. JloHmoHoBckas — TiyOuHa
MPOHUKHOBEHHUS, JJIMHA  KOTEPEHTHOCTH, KYNEpPOBCKME Mapbl.  BwickoTemmeparypHbie
cBepxnpoBose matepuaibl. Iddext xozeddceona. TexcrypupoBannas BTCII kepamuka..

3. Maznummnvie mamepuaivl

3.1. MaruutHble MaTepHUaIbl

CgoiictBa (eppo- u peppumarueTnkoB. Kimaccudukanusi BemecTB Mo MarHUTHBIM CBOWCTBAM.
®eppo-, anTudeppo- u ¢peppumarHeTusMm. Pusudeckas npupoja ¢eppoMarserusma. JoMeHHbIE
cTpykTypbl. HamaranunBanue gpeppomarnernka. OOmMenHoe B3anmoeiicteue. [letns rucrepesuca.
MaruutHas TNpPOHMIIAEMOCTb W €€ 3aBUCUMOCTb OT HANPSDKEHHOCTH MAarHUTHOIO — IOJIS.
DJEKTPOTEXHUYECKHE CTall. OJEKTPOTEXHUYECKHE CTajH, HUMEIIue OOJbIIne WHIYKIUU
HachleHUs. JIuThle BBICOKOKOAPLMTUBHBIE CIUIaBbl. BilMsHMe TemmnepaTypbl M 4acTOTHI Ha
MarHuTHblE CBoOiicTBa (eppomarHeTukoB. IloTepu oSHepruM B MarHUTHBIX MaTepuasax.
MaruuTomMsarkue ¥ MarHUTOTBepAble Marepuainsl. CIulaBbl HA OCHOBE PEIKO3EMENIBHBIX METaJIOB
(P3M). ITomyuenue, cBoiicTBa W MpUMeHEHHE (HeppUTOB. MarHUTHBIE MaTepUalbl CHEIHATHLHOTO
HazHaueHus. Pepputsl it yerpoiicts CBY. Maruutsl U3 nopomkoB. Marepuansl 1Jisi MArHUTHOM
3armucu. O¢dext Papanes. MarauroonTudeckas 3anuch HHGopManmuu. MarHUTOIUDIEKTPUKH,
(beppuThl 1 MAarHUTOOIITHKA. .

4. Honynpoeoodnuxosvie mamepuaivl

4.1. IlonmynpoBOJHUKOBBIE MaTEPHATIBI

[lonmynpOBOTHUKOBBIE ~ MaTepuaabl M HMX  OCHOBHBIE  cBoWcTBa. llomympoBogHUKH.
Knaccugukanus mnoaynpoBOIHUKOBBIX MarepuanoB. OOmmMe cBeAeHHS O NOIYHPOBOJHHUKAX.
Kpucrannnueckue crpykTypbl. COOCTBEHHBIE M NpPHUMECHBIE MOJIYNPOBOAHHUKHU. JlernposaHue.
JIoOHOpHBIE M aKUENTOpHBIE TMOJYNPOBOAHUKU. [lOXynpOBOAHMKOBBIE M JUAJIEKTPUYECKHE
xumuueckue coenuuenus. IlomynmpoBognukoBsie coemunenuss A3BS, A2B6, A4B4. u wux
crpykrypa. KapOua kpemHuMs. 3aBUCHUMOCTb OT TeMIEpaTypbl OCHOBHBIX IapaMeTpoB
MOJIYTIPOBOJIHUKOB.  DJIEKTPONPOBOAHOCTh MOIYNPOBOAHUKOB. [loaBmkHOCTh. BhIpamuBanue
MoHOKpucTaiioB. D dexT Xomna. dpdekr [enpThe..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. maba 1 TemneparypHasi 3aBUCUMOCTH YACILHOTO COMTPOTUBICHUS TBEPABIX IUIIEKTPUKOB
(4 gaca).;
2. JlaboparopHas pabota Ne 2 Onpenenenre AMIIEKTPHUUESCKON MPOHUIIAEMOCTH U TaHTeHCa
yriia AUDJIEKTPUUECKUX MTOTEPh TBEPABIX TUIICKTPUKOB HA IEPEMEHHOM TOKE
(TeMIiepaTypHble 3aBUCUMOCTH) (4 "aca).;
3. JlabopaTtopHas pabota Ne3 OmnpeneneHue AUAIEKTPUIECKON MPOHUIIAEMOCTH U TAaHTEHCA
yria IUIJIeKTPUYECKUX MOTEPh TBEPBIX AUIIEKTPHKOB (AIEKTPOU3OIAIIUOHHBIX
MaTepuasoB) Ha BBICOKHX YacToTax (4 Jaca).;
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4. JIaboparopnas pabota Ned MccnenoBanre MarHuTHBIX MaTepuaiios (4 4aca) .;

5. JlabopaTtopHas padota NeS MccnemoBanue 3IEKTPUIECKON MPOYHOCTH TBEPIBIX
JUAIEKTPUKOB (4 yaca) .;

6. JlJabopaTopHas padota Ne6 OnpeereHue TeMIepaTypHbIX 3aBUCUMOCTEHN AIICKTPHIECKUX
COINPOTUBIICHUH IPOBOJHUKOBBIX U MOJIYIIPOBOJHUKOBBIX MaTepuaoB. (4 Jaca)..

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 MOJyY€HUE UHAMBUIYAJIbHOTO 3aJaHUs JJIsl BBIIOJIHEHUS
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. Koncynpranum HampapiieHbl Ha MOJIy4Y€HUE MHIMBHUYaIbHOI'O 33JaHUS JJIS BBIITIOJHEHHS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zaeny "MarHuTHble MaTepuaibl”

4. KoHcynbTaluy HarpapieHbl Ha MOJyY€HUE WHIUBHYaIbHOIO 3aJaHUs JJISl BBIITOJIHEHHS
KOHTPOJIbHBIX MeponpusATHil o paszaeny "llonynpoBogHuKOBbIE MaTEepHabl"

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 pa3ieioM 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 mabopaTopHoii pabOThI
«OrmpeienieHue yAeIbHBIX MIEKTPUICCKUX COTIPOTHBIICHUN
TBEPJIBIX JTUAICKTPUKOBY

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

Otuer/KM-3 3ammra 1a60paTopHOit padoThI
«OrnpeneneHne TUIIEKTPUIECKON MTPOHUIIAEMOCTH U
TAaHI'CHCA yIJjia JUIJICKTPUUCCKHUX ITOTEPDb TBCPAbIX
TURIIEKTPUKOB (IJEKTPOU3OISIIIMOHHBIX MAaTEpUAIIOB) HA
BBICOKHX HaCTOTax»

Konrponsnas pabora/KM4 TemneparypHble 3aBUCUMOCTH
XapaKTePUCTUK AUDIEKTPUUECKUX MaTEpUAIOB»

Jlaboparopnas pabota/Km-5 UccnenoBanue
AIIEKTPUYECKON MPOYHOCTHU TBEPJBIX AUIIEKTPUKOB (4
qaca).

- pPa3JIMYHBIC KJIACChl MaTCPUAJIOB, UCITIOJIB3YEMBIX B
QJICKTPOOHCPICTUKE U SJICKTPOTCXHUKE

N/I-20mk-5 +

Jlabopartophnast pabora/Km-5 MccnenoBanue
AIIEKTPUYECKOM MMPOYHOCTH TBEPBIX AUIIEKTPUKOB (4
yaca).

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 AIICKTPUYECKUX 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 i IDOTICCEOR, HPOUCTOLTIU B DI N-20mk-5 Kontponbnas pabota/KM-8 KontponbsHas padora Ne2.

MaTepHaax;

IIpoBoiHMKOBBIE MaTepraibl, MarHUTHBIE MaTEPHUAIBI,
ITos1ynnpoBOTHUKOBBIE MaTEpHAJIbI
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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 naboparopHoii pabotsl «OnpesieneHne yaenbHbIX JIeKTPUUSCKUX
COIPOTUBIIEHUH TBEPABIX AUIIEKTPUKOB» (OTUET)

Dopma peanuszauuu: ITucbmenHas padora
1. KM-8 KontpoabHas padora Ne2. [IpoBogHuKOBBIE MaTepHalibl, MarHuTHbIE MaTEpUATIbL,
[TonynpoBonHukoBsle Matepuaisl (KonTponbHas paboTa)
2. KM4 TemnepaTypHble 3aBUCUMOCTH XapaKTEPUCTUK JUIEKTPUUECKUX MaTepUaAIOB»
(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: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. Konecos, C. H. MaTtepuanoBeneHne U TEXHOIOTHSI KOHCTPYKIIMOHHBIX MAaTEPUAJIOB | YUeOHUK
JUTSL 3JIETPOTEXHUUECKHX U 3JIEKTpOMeXaHnueckux crnennaibHoctelt 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. DIEKTPOTEXHUYECKOE MaTepHUaIOBeIeHNE. DIEKTPON3OIAIINOHHBIS
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. DNeKTPOTEXHNYECKHUE  KOHCTPYKIIMOHHBIE MaTepHalIbl | yueOHOe 1ocodue st CPETHEro
npodeccuoraibHOro oopazoanus / B. H. boponynun, [u ap.] ; pea. B. A. ®unukos . — 7-e u3m.,
ucnp . — M. : Akagemus, 2012 . — 280 c. — (Cpennee npodeccuonanpHoe obpazoBanue) . - ISBN
978-5-7695-9165-5 ;

4. CopokuH B. C.,Antunos b. JI.,JIazapesa H. I1.- "Matepuans! u 371€MEHTbI 2JIEKTPOHHON
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. Tumodee U. A.- "DnekTpoTexHudeckue Marepuaisl u uznenus'", M3narensctro: "Jlanp",
Canxr-Ilerepoypr, 2021 - (272 c.)

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

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

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Maiing Buneokondepenumu;

4. GPSS World Student.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HANMEHOBaHHe
VY4eOHble ayIUTOPHH K-120, MammHHbII cepBep, KOHIULMOHED
JUIS IPOBEICHUSA 3as1 UBI]

JICKIIMOHHBIX 3aHIATUN U
TCKYIICTO KOHTPOJIA

VY4eOHble aynuTopun K-120, MammHHbII cepBep, KOHIUIMOHED
IS IPOBEICHUS 3as1 UBIL]
71a00pPaTOPHBIX 3aHATUHN
VY4ebHble ayIUTOPHH K-120, MammHHbII cepBep, KOHIULIMOHED
JUIS IPOBEICHUSA 3as1 UBI]
IIPOMEKYTOUHOU
aTTecTaluu
ITomemenus nus HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITEIILHON KomnberorepHbrit MMACHEMEHHBIHN, BEMAJIKA JUIS OJIE KT,
paboTHI YUTAIBHBIN 3al1 KOMIIBIOTEpHAs CETh € BBIX0/0M B MIHTEpHET,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTED,
KOHIHUIIOHED
ITomemenus s E-310a, Kabuner Kpecio pabouee, CTeIUIaX sl XpaHEHUsT KHHUT,
KOHCYJIbTUPOBaHUS COTPYAHHUKOB Kag. CTOJI KOMIIBIOTEPHBIH, CTYJ, KA IS
"OTOMK" JIOKYMEHTOB, IKad TSl OJIEHKABI, CTOJ

MIACbMEHHBIN, KOMIIBIOTEPHAs! CETh C BBIXOZ0OM
B MIHTEpHET, cepBep, KOMIBIOTEP
IIEPCOHAJIbHBIN, IPUHTED

[Tomemenus st E-301/1, CTOJI, CTYJI, 000pYyTOBaHUE
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XpaHeHHs: 000pyA0BaHUS
¥ y4eOHOTO MHBEHTaPS

MeTtoanueckuit
KabuHeT

COTPYIHUKOB Kad.

"OTOMK"

CIICIIUAJIM3NUPOBAHHOC
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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€HCAa yria JUAJIEKTPUUYECKUX OTEPb TBEPAbIX UAIeKTpuKkoB Ha yactore 50 ['1y (Otuer)
KM-3 3amura nabopaTopHoit paboTel «OnpeneneHne Tu3IeKTPUIECKON MPOHUIIAEMOCTH U
TaHI'€HCa yIila JUAJIEKTPUUYECKUX TOTEPh TBEPBIX AUAIEKTPUKOB (JIEKTPOU3O0JIALIMOHHBIX
MaTepuasoB) Ha BBICOKUX yacToTax» (OTuer)

KM4 TemmneparypHble 3aBUCUMOCTH XapaKTEPUCTUK AUIIEKTPUUECKUX MATEPHATIOBY
(KonTpoabpHas pabora)

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

KM-6 Onpenenenue TeMnepaTypHbIX 3aBUCUMOCTEN 3EKTPUUECKUX COMPOTUBICHUI
IIPOBOJAHMKOBBIX U MOJIYIPOBOJIHUKOBBIX MaTepuaios. (OTuer)

KM-7 . UccnenoBanre MarHUTHBIX MaTepuaios. (OT4der)

KM-8 KontponbHas padora Ne2. [IpoBogHuKOBbIE MaTepualibl, MarHUTHBIE MaTEPUATIBL,
[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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