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Yacos (Bcero) no yueoHomy
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Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

3 cemecTp - 32 yaca;

KoncyabTanum

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemectp - 57,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
Oruer
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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NPOIr'PAMMY COCTABMUJI:
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Ile/ib 0CBOEHHST AMCHMILIHHBI LICIBI0 OCBOCHHUS NMCLUILINHEL SBISICTCS POPMUPOBAHNE 3HAHHIL
no KijaccuUKaluy, HA3HAUYEHHUI0O U TPUMEHEHUIO SJIEKTPOTEXHUYECKUX MaTe-puanoB. [loHumanue
(GU3MYECKON CYIIHOCTH TMPOIECCOB, MPOTEKAIOMIMX B MPOBOJAHHUKOBBIX, IMOJYIIPOBOJIHUKOBBIX,
TUDJIEKTPUYECKUX M MAarHUTHBIX MaTephajaX B pa3MYHbIX YCIOBHSX OJKCIUlyatauud. HM3ydeHue

OCHOBHBIX BHCKTpO(i)I/ISI/I‘-IeCKI/IX, OIITHYCCKHX, (1)I/I3I/IKO-MCXEIHI/I‘-ICCKI/IX XapaKTCPUCTHUK
OJICKTPOTEXHUYECKHNX MaTCpHaIOB. I/I3yquI/Ie (bI/ISI/I‘ICCKI/IX IIponeccoB U HBHCHHﬁ, INPOTCKAOIUX B
SJICKTPOTCXHUYCCKUX Marcpuaiax npu BO3I[CI\/JICT-

BUU 3JIEKTPOMArHUTHBIX, TEIUIOBBIX MOJIEH.
3agaum JUCHMIIMHBI

- U3y4€HHE CTYJCHTaMU OCHOBHBIX SIBJIEHUI U IIPOLIECCOB, IPOUCXOIAIINX B
AJIEKTPOTEXHUYECKUX MaTepuaiax;

- IOJIyYEeHHE CTYACHTaMM 3HaHUI O pa3IMyHBIX KJlaccaXx MaTepUalIoB, HCIOJIb3YEMBIX B
AIIEKTPO3HEPIETUKE U AIEKTPOTEXHUKE;

- HAY4YUThb CTYACHTOB BBIABJIATH HauOoJIee CyIIECTBEHHbIE (PU3NYECKHE IPOLIECCHI, TPOTEKAOIIE
B QJIEKTPOTEXHUYECKUX MaTepuaiax;;

- IpUOOpETEeHNE CTYJCHTaMU HABBIKOB U 3HaHUI B 00J1aCTH 3JEKTPOTEXHUYECKHX MaTepHajIoB
JUISL JAJIbHENIIEro UX UCIIOJIb30BaHuUs B CIEIUMAIbHBIX Kypcax.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMEHOBaHUC KOI{ U HAUMECHOBAaHUC 3al'lJIaHI/Ip0BaHHI)Ie pPeE3yabTaThl Oﬁy‘leﬂﬂﬂ
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
OIIK-6 Cniocoben N-2o0mk-6 JemoncTpupyer SHaTb.
UCIIOJIb30BaTh CBOMCTBA 3HaHWe o0JacTeil mpuMeHeHus, | - Pa3IHIHBIC KJIIACChl MAaTCPHATIOB,
KOHCTPYKLMOHHBIX U CBOMCTB, XapaKTEPUCTUK U HCIIOJIB3YCMBIX B ITICKTPOSHCPICTHKE U
3JIEKTPOTEXHUUECKHUX METOA0B HUCCIIEJOBAHUS SJICKTPOTCXHHUKE, WX ITapaMCTPhl K
MaTepHaJIOB B pacyeTax AIEKTPOTEXHUYECKUX OCHOBHBIC (PU3NYCCKUE CBONCTBA;
apamMeTpoOB U PEKUMOB MaTepuasoB, BEIOUpaeT - OCHOBHBIC METOIBI OIIPEACIICHUA
00BEKTOB AIIEKTPOTEXHUYECKUE IEKTPOPU3MUECKHX TaPAMETPOB
npodeccuoHaNbHOM MaTepHalibl B COOTBETCTBUM ¢ | MATCPUAIIOB SJICKTPOSHCPICTHKH 1
JEATEITbHOCTH TpeOyemMbIMU SJICKTPOTCXHUKH.
XapaKTepUCTUKAMU
YMETh!
- PaCCUHTHIBATH AIIEKTPOPUZNIECKHE
napamMeTpbl MaTepHaoB
DIIEKTPOIHEPTETUKH H AIEKTPOTEXHUKH 110
JTAaHHBIM U3MEpEHUH;
- UCTIOJIH30BATh (PU3UIECKHE 3aKOHBI U
MaTeMaTHYECKUE MOJIEIH JUIsl OTIMCAHUS
MPOIIECCOB, MTPOUCXOISIINX B PA3TMIHBIX
MaTepHaax.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM Ipo(ecCHOHANBbHOW 00pa3oBaTelbHON Iporpamme
['unposHepreTrka U BO300HOBIsIEeMble UCTOUHUKH dHepruu (nanee — OIIOII), HanpaBiaeHUs MOATOTOBKH
13.03.02 DnexkTpo’HEepreTuka M HIIEKTPOTEXHHKA, YpOBEHb OOpa3oBaHMs: BbIcliee OOpa3oBaHUE -
OaxanaBpuar.

Ba3zupyercst Ha ypoBHE CpeaHero o0IIero oopa3oBaHusl.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

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 Jusnextpuueckue 26 3 4 16 - - - - - - 6 - Ilodzomogka Kk nabopamopnoii pabome:
MaTepuaisl U 3amaHus OpUEHTUPOBAHBI HA PELICHUS
MIPOTEKAOIINE B HUX MUHHU3aJa4 1o pazneny "JIusnekrpudeckue
IIPOLIECCHI MaTepHaJIbl ¥ IPOTEKaroIye B HUX MPOIecchl”.
11 JuanexTpudeckue 26 4 16 - - - - - - 6 - CryneHTbl He00XOAUMO MTOBTOPUTH

MaTepuasbl U
MIPOTEKAOIINE B HUX
MIPOLIECCHI

TEOPETHYCCKHIA MaTepHa, pa3oopaTh MPUMEPHI
pEIIeHIs aHAIOTHYHBIX 3a/1a9. IPOBECTH
pacueTsl I0 BapHAHTY 3aJaHUs U CIIENATh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIEYIOMINE YIPaKHCHHUS:
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny

" IM3IeKTpuYecKie MaTepHalIbl U
MPOTEKAOIINE B HUX MPOIECCH"

IIposedenue skcnepumenma: Padora
BBIITOJIHACTCA 110 I/IHI[I/IBI/I)IyaHI)HOMy 3aJaHUIO.
JI1s mpoBeieHusI CCIIeIOBAHIS IPUMEHSICTCS
cienyromiee o0opyaoBaHue: 1a00paTOPHEIC
creHasl kKapeapst ©TOMK

Iloozomoska K KOHMPOLHOU pabome:
H3ydenne MaTepHaoB Mo pa3ueiry
JIM3neKTpudecKrue MaTepraltbl U TIPOTEKAIOIIHE
B HUX Hpoueccm U IIOATOTOBKA K KOHTpOJ'[BHOI\/’I
pabore

Iloozomoeka K ayoumopHvImM 3aHAMUAM:
[IpopaboTka JEeKIIH, BEIOJTHEHUE U
MIOJITOTOBKA K 3ammTe J1ab. paboTHI




Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "ndnekTpuiaeckue MaTepHatbl 1
MPOTEKAOIINE B HUX MPOIECCH" MaTepHaly.
Ilo0z0mogKa K meKyuiemy KOHmpoJio:
[ToBTOpEHNe MaTepuaa Mo paszaety

" IuaneKTpuyecKie MaTepHalsl U
MPOTEKAoIIKe B HUX MPOIECCH"

Ilodzomoska K ayoumopnvim 3auamusam: B
paMkax pedepaTHBHON YacTH CTYACHTY
HEO0OXO0/IUM ITPOBECTH 0030p JIUTEPATyPHBIX
HCTOYHHKOB IT0 BEIOPAaHHON TeMe, KOMIUICKCHO
OCBETHTH BOIIPOC B COOTBETCTBHH C TEMOH
pedepara, TOATOTOBUTH NPE3EHTALINIO IS
BBICTYIUICHHS 110 pe3ysibTaTaM paboThI Ha
CEeMHUHAPCKOM 3aHATHH. B kauecTBe TeM
pedepara cTyneHTy mpeaIararoTcs ciIeayomue
BApHUAHTBI:

H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[2], 10-21
[4], 12-39

Camocmosmenbroe uzyueHnue
meopemuueckKoz2o wamepuaia. HSy‘ICHI/IC

2 IIpoBOIHIKOBEIE 16
MaTepUalbl

2.1 [IpoBoHUKOBEIE 16
MaTepuabl

JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"[IpoBogHMKOBBIE MaTepUabl"

Iloozomoeka K KOHMPOILHOU padome:
N3yyenue MatepuaioB 1o pasaeny
[IpoBogHMKOBBIE MaTepUaibl U OATOTOBKA K
KOHTPOJBHOI paboTe

Iloozomoexa K ayoumopHvLyM 3aHAMUAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH M 33/IaHUH 110 TabopaTopHOi paboTte

6




HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4UTh BONPOCHI BApHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "IIpoBOIHUKOBBIE MaTEepHAIHI"
MartepHany.

Iloozomoeka Kk mexyuiemy KOHmpoaio:
[ToBTOpEHNE MaTepuaa o pa3aery
"I[IpoBOTHIKOBEIE MaTEepHabl"

H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[3], 112-121

MarsuTHbie
MaTepuaibl

14

Camocmosamenbroe uzyueHnue
meopemuuecKo2o mamepuaia. I/IsyquI/Ie

3.1

MarsuTHbie
MaTtepuaibl

14

JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"MarHuTHble MaTepHasb"

Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne MaTepuaioB o pas3ieny MarHuTHbIe
MaTepHalbl ¥ IOATOTOBKA K KOHTPOJIBHOM
pabote

1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
[IpopaboTka JEeKIIH, BEITOTHEHUE U
MOJITOTOBKA K 3aIuTe 1ab. paboThI
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHUS 33/IaHUI 10 TabopaTopHOi padoTe
HE00X0IMMO MPEABAPUTENHHO U3YUUTh TEMY U
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "MaruuTHble MaTepuaibl MaTepuany.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpEHUE MaTepuala no pasaeny
"MaraurtHble MaTepuabl"

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], 376-390

ITonynpoBoAHUKOBBIE
MaTepHasl

16

4.1

ITonynpoBOAHUKOBBIE

16

ITodzomoeka Kk mexyuiemy KOHmMpoao:
IToBTOpEeHue MaTepuana no pasaeny
"TTomynpoBOTHUKOBEIE MaTePHAIIHI"




MaTepurajbl

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "IloxynpoBOIHUKOBEIE MaTepHAabl"
Marepuay.

Ilo020moeKa K KOHmMPOIbHOU padome:
W3y4yenue marepuaiioB 1o paszierny
[TonynpoBogHMKOBBIE MaTEpHaNbl U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Ilo0z0mogKa K ayoumopHnsim 3auamusam:
[IpopaboTKa JICKIIUH, BBIMOJIHECHHE U
MOJIrOTOBKA K 3amure jJab. paboTh

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[3], 122-233

DK3aMeH

36.0

0.5

335

Bcero 3a cemecTp

108.0

16

32

0.5

24

335

HToro 3a cemecTp

108.0

16

32

2

0.5

57.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas

aTrTecranusa




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 cpeisl, amMopdHble Tena, IOJUMEpHblEe MaTepuanbl. JlHanekTpuueckue
Matepuansl Knaccudukarus audaeKTpukoB. GU3NYECKUe MpoIecchl B TUANEKTprKax. [laccuBHbIE
quaniekTpukd.  [lonsgpusanyst nuanekTpukoB. OCHOBHBIE BHJBI  MOJIIPU3alMU. 3aBUCUMOCTB
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  JOUAJIEKTPUYECKUX  MOTepb. Buasl  audnekTpuyeckux  norepb.  Jludnexrpuueckas
IIPOHULAEMOCTh U NOTEPU B IUAIIEKTPUKAX 3aBUCUMOCTb JUAIEKTPUYECKOW INPOHULAEMOCTH OT
TEMIEPATYpPbl, YAaCTOThl HPUJIOKEHHOTO DJJIEKTPUYECKOI0 IOJIsl JUISl  PA3JIMYHBIX  THUIIOB
JUDJIEKTPUKOB. TaHTeHC yriaa AUAJIEKTPUYECKHX IOTepb. CXeMbl 3aMelleHHs. OKBHBAJICHTHBIC
CXEMBbI TUAJIEKTPUKOB Ha BBICOKUX 4YacToTax. Buasl nuanekTpuyeckux norepb. OCHOBHbBIE METO/IbI
UCCIICIOBaHMsl JAMAJIEKTPUKOB W omnpezeneHus ux mnapamerpoB. [IpoGoit musnextpukoB [IpoGoit
JTUAJIEKTpUKOB. Du3nueckue IMpoLecchl B JUAIEKTPUKAX IMPU AIIEKTPUUYECKOM, TEIUIOBOM, U
JIEKTPOXUMHUYECKOM MexaHu3zMax Mpobos. Ilpo0oit razo. 3akon Ilamena. Heomnoponnsie
anekTpudyeckue mois. HeonHopoaHble KOMMIO3UIIMOHHBIE Marepuainbl. [IpoGoi  TBepibIx
TAIeKTpUKOB. OCHOBHBIE 3IEKTpou3ndecKkue, (PU3NKO-MEXaHMYECKHEe M Temao(pu3ndeckue U
o0ure pU3nKo-XUMHUYECKUE CBOWCTBA AMAIEKTPUKOB. Kepamuueckue nuanextpuku Kepamuueckue
JUDJIEKTPUKH, OCHOBBI TEXHOJOTHMH MX M3rOoTOBIEHMs. OKCUABI KPEMHHS, ATIOMUHUSA, IINHHEIH,
NIEPOBCKUTHI U IpaHaThl.. Heopranuueckue crekiia, CUTAIIIbL. DJIEKTPOIPOBOIHOCTh KEPAMUUYECKUX
marepuanoB. CerrerosnekTpuku. Turanat Gapus. [lepoBckuthl. da3oBble mepexoabl 2-ro poja.
[Tonmu- u uzomopousm. Touka Kropu. [loHsiTHE AOMEHHOW CTPYKTYpHI B 3JE€KTPO- U MarHuTo-
ynopsaodeHHbIX BemecTBax. IIpezonnekrpuku. Ilomumepneie Matepuansl ITomumepst. Cocras,
ANIEKTPOPU3NYECKUE CBOMCTBA, METOJBI CO3/aHUA M 00pabOTKM moiaumepoB. OCHOBBI CO3JIaHUS
CMECEBBIX M HAlOJIHEHHBIX IOJIMMEPHBIX H3OJALMOHHBIX M IOJIYIPOBOASIINX KOMIO3ULMIA.
Peakuuu nonuMepu3anuu U MoJIMKOHCHCALIHH. .

2. HDOGOOHHKO6bl€ maniepuaiivbl

2.1. IIpoBOTHUKOBBIE MAaTEPHUAIIBI

Bunet npoBOAHUMKOBBIX MarepuanoB. OOmme cBeAeHHss O TMPoBOAHMKAX. [Ipupoma
MIPOBOJIMMOCTH W OCHOBHBIC XapaKTEPHUCTHKWA IPOBOJHUKOBBIX MaTepuayioB. Kiaccudukanms
MIPOBOJIHUKOBBIX MaTepuaaoB. MeTamibl BBICOKOM MPOBOAMMOCTU. MeETaibl M UX CIUIaBbl CO
CpPETHUM 3HAYCHHEM TeMIIepaTyphl IiaBlieHus. TyromiaBkue MeTayuibl. JICTKOIUIaBKHE METALIBI.
bnaropoansie metamnbl. KoHTakTHhle MaTepuanbl. Pusznueckas NpUpoJia SJIEKTPONPOBOJHOCTH
merawioB. Teopusi J[lpyme. Craruueckas 3IEKTPONPOBOAHOCTh. 3aBUCUMOCTH  YACIBHOTO
AIEKTPUUECKOTO COIMPOTHUBJICHHUS METAJJIOB OT TEMIIEpaTypbl M YacTOTHI SJIEKTPUUYECKOrO MOJIA.
KoHTakTHass pa3HOCTh TOTEHIHMAIOB. BimsHue TemmepaTypbl, KOHIICHTPAllUU TIPUMECEH,
CTPYKTYPHBIX Je()eKTOB Ha YAEIbHOE COMPOTHUBIICEHWE METAILIOB DIEKTPOIPOBOJHOCTH METAJIOB
Ha BBICOKMX YacTOTaX. ODJEKTPUUYECKHUE XaPaKTEPUCTUKH CIIaBOB. [loBepxXHOCTHBIM 3P (HEKT B
Metauiax. CrulaBel METAJIOB. DJEKTPUUYECKHE CBOMCTBA CIJIaBOB. 3aBUCHUMOCTBH YAEIBHOIO
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00BEMHOTO 3JIEKTPUUECKOTO COMPOTHUBIICHUS CIIaBa OT coctaBa, TKp crutaBa. CriaBbl BBICOKOTO
CONIPOTHBIJICHUSI. MeTalllbl, WCIOJIb3yeMble B KayeCTBE HArpeBaTENbHBIX JIIEMEHTOB TpU
BBICOKOTEMIIEPATYPHOM  BhIpaluBaHuM  KpuctauioB. CmaBel ¢ TMOJMHOW — B3aWMMHOMN
pPacTBOPUMOCTBIO B TBEPJIOM COCTOSTHHM M IBTCKTHUECKHUE CIUIaBbl. DU3HUECKUE OTpaHUYCHUS IS
AJIEKTPOTIPOBOTHOCTH METANIOB M CIUIaBOB. KoHTakTHas pa3HOCTh MOTEHNHanoB, TepMo-D/IC u
TepMornapbl. CBepXIpoBOIUMOCTh. CBEPXIPOBOAMMOCT U €€ NMPUMEHCHHE B HAyKe M TEXHUKE.
CBepXNIpOBOJHUKA B MarHUTHBIX moimsix. KpuomnpoBoguwku. JloHIOHOBCcKas — riryOuHa
NPOHWKHOBEHUS, JUIMHA  KOTEPEHTHOCTH,  KYIEPOBCKHE Mapbl.  BrickoTeMmepaTypHbIe
cBepxrpoBosame Matepuaibl. dddext xozeddcona. TekcrypupoBannas BTCII kepamuka..

3. Macnummnoie mamepuaiol

3.1. MaraurtHble MaTepHabl

CgoiictBa (eppo- u peppumarsernkon. Kinaccupukanus BelmecTs o MarHUTHBIM CBOWCTBaM.
®eppo-, anTudeppo- u peppumaraeTusMm. dPusudeckas npupona GpeppoMaruerusma. JoMeHHBIC
cTpykTypbl. HamarununBanue ¢geppomarneruka. O6meHHoe B3aumoeiictue. Ilerns rucrepesuca.
MarautHass NOpPOHUIIAEMOCTh U €€ 3aBUCHUMOCTh OT HAIPSHKEHHOCTHM MAarHUTHOTO  IOJISL.
ONEeKTPOTEXHUYECKHE CTalU. OJEKTPOTEXHUYECKHE CTajlHM, HUMelolue OoJblliue HHIYKLIUU
HachllleHUs. JIuThle BBICOKOKOAPLUTUBHBIE CILIaBbl. BiusHue TemmepaTypsl M 4YacTOThl Ha
MarHuTHbIE CBOWCTBa (eppoMarHeTukoB. IloTepu »sHepruM B MarHMTHBIX MaTepHuajax.
Marautomsarkue u MarHuToTBepible Marepuaiibl. CIuiaBbl Ha OCHOBE PEAKO3EMENbHBIX METAUIOB
(P3M). ITonyuenue, cBoiicTBa U npuMeHeHHe (eppUTOB. MarHuTHbIE MaTepUallbl CIELUAIBHOTO
HazHaueHus. epputhl it yerpoiicte CBY. Maruuthl U3 nmopomkoB. Matepuansl [yisi MarHUTHOM
3anucu. Oddext Papanes. Marnutoontuyeckas 3anuch HHGopManuu. MarHUTOIUAIEKTPUKH,
(GeppuThl U MAarHUTOOITHKA. .

4. HOﬂVnDOGO()HuKOgble maniepuaiivbl

4.1. [TonynpoBOIHUKOBBIE MATEPUATIBI

[lonynpoBOIHUKOBBIE ~ MaTepuadbl M HMX OCHOBHBIE cBoicTBa. [lomympoBOIHUKH.
Knaccudukanust mosynmpoBOJHUKOBBIX MatepuanaoB. OOIIMe CBEIEHUS O TMOJYIPOBOJIHUKAX.
Kpucrannuueckue ctpykTypsl. COOCTBEHHBIE M NpPUMECHBIE MOJIYMPOBOAHHUKHU. JlernpoBaHue.
JIoHOpHBIE ¥ aKIENTOPHBIC TOJYNPOBOJAHUKU. [lONyIIPOBOJHUKOBBIE U JAUDIICKTPUUECKHE
xuMuueckue coenuHenus. IlomynpoBogHukoBble coeaunenuss A3BS, A2B6, A4B4. u wux
ctpykrypa. KapOun kpemHus. 3aBHCUMOCTh OT TEMIIEpAaTypbl OCHOBHBIX TapamMeTpOB
MOJIYIPOBOJJHUKOB. DJEKTPONPOBOAHOCTh MOJYNPOBOAHUKOB. [loaBmxkHOCTH. BripanuBanue
MOHOKpHUCTAILTOB. Dddext Xomna. Ddekt [lenbrhe..

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. 4.UccnenoBanue MarHMTHBIX MaTepuanos (4 yaca).;
2. 6. TeMIEpaTypHBIX 3aBUCUMOCTEHN 2JIEKTPUUECKUX COIIPOTUBIEHUM TPOBOAHUKOBBIX U
MOJTYITPOBOTHUKOBBIX MaTepHAIIOB. (4 yaca).;
3. 5.WccnenoBanue 3EeKTPUUECKON POUYHOCTH TBEPBIX AUIIEKTPUKOB (4 yaca).;
4. 3. OnpexaeneHne qUIIEKTPUUECKON MTPOHUIIAEMOCTH M TAHTEHCA YIJIa IUAJIEKTPUUECKUX
HOTEPb TBEPIBIX TUIIEKTPUKOB (IEKTPOU3ONISALMOHHBIX MaTEPHUATIOB) Ha BBICOKMX 4aCTOTaX
(4 gaca).;
5. 2. Onpenenenue qUAIEKTPUUECKON IPOHUIIAEMOCTH M TAHI'€HCA yIila JUAIEKTPUYECKUX
MOTEPh TBEPBIX AUIJICKTPUKOB Ha IEPEMEHHOM TOKE (TemIepaTypHble 3aBUCUMOCTH) (4
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yaca).;
6. 1.UccnenoBanue TeMneparypHOr 3aBUCUMOCTH MTPOBOJUMOCTHA KOMITO3HITMOHHBIX
MaTepuaios (4 yaca)..

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxaeHne MaTepuaioB Mo Kelicam pazzaena "Jusnekrpuueckue MaTepuast”
Koncynbranuu npoBoasarcs no pazaeny "[IpoBogHukoBbie MaTepuabl'”
O6cyxaeHne MaTepuaioB Mo Kelicam paszzaena "MarHuTHble MaTepHabr”
OO6cyxaeHre MaTepralioB 1o kKeiicam pasjaena "[lomynpoBoJHUKOBBIE MaTEpHAITBI'

NS

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena O11eHOYHOE CPEeJICTBO
3ariaHupOBaHHbIE PE3YJIbTaThl 00YUYEHUS 110 Kostbr JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLIUILINHE COOTBETCTBUH C

(B cOOTBETCTBUU C pazjesioM 1) HHIKATOpOB n.3.1)
1]2]3]4
3HaTh:
OCHOBHBIE€ METO/IbI ONPEICIICHUS Otuer/KM 1. 3amura 1abopatopHoit paboTsl «OnpeneneHue
MEKTPOPUZNUECKUX ITAPAMETPOB YACIBHBIX DJIEKTPUUECKUX COMPOTHUBIICHUN TBEPIBIX
MaTEepUaJIOB IEKTPOIHEPTETUKHU U JUDIIEKTPUKOB
AIEKTPOTEXHUKHU

Otuer/Km-2. 3ammra maboparopHoii padoTsl «Onpenerenne
JTURJIEKTPUYECKON MTPOHUIIAEMOCTH U TaHT€HCa yriia
JIUDJIEKTPUICCKUX TTOTEPh TBEPIBIX JUAICKTPUKOB Ha yacToTe 50
T'»

Otuer/Kwm-3. 3ammra maboparopHoii padoTel «Onpeneenne
NJ-20mk-6 + JUBJICKTPUYECKOM MPOHUIIAEMOCTH M TaHTEHCa yriia
JUDJICKTPUYCCKUX MMOTEPb TBEPABIX JUIJICKTPHUKOB
(9TEKTPOU3OISAIMOHHBIX MATEPUAIOB) Ha BHICOKUX YaCTOTaX)

KonTponbnast pabora/KM-4. Kontponbhast padorta Nel"
TemrneparypHble 3aBUCMOCTH XapaKTEPUCTHK TUIIEKTPUIECKUX
MaTepHaioB»

Otuer/Kwm-5. 3amura nabopatopHoii pabotsl «MccnenoBanue
AIIEKTPUYECKON MPOYHOCTHU TBEPJIBIX AUIIEKTPUKOB
(71€KTPOU30JISIIMOHHBIX MATEPUATIOB)»

pa3iIMyYHbIE KJIaCChl MaTEPHAJIOB, Otuer/Km-6. 3amura nabopatopHoii paboTsl «MccnenoBanue
UCTIOJIb3YEMBIX B AJIEKTPOIHEPIETUKE U MarHUTOMSATKUX MaTepHaioBy

C)HeKTpOTeXHI/IKe, nux r[apaMeTpLI U OCHOBHBIC HI[-ZOHK_G *

(bu3nueckre CBOCTBa

YmerTh:

MCIOJIb30BaTh (hU3MUECKUE 3aKOHBI U V20116 + Otuer/Kwm-7. 3ammura maboparopHoii paboTsel «OnpeneneHue

MATEMAaTHUYCCKUEC MOACIN JJIsI OITMCaHUs TEMIICPATYPHBIX 3aBHCHUMOCTE OJICKTPHUICCKUX COHpOTI/IBJ'IeHI/II\/’I
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IIPOLIECCOB, MPOUCXOSAIINX B PAIUYHBIX
MaTepuagax

IMPOBOAHUKOBBIX U ITOJIYIIPOBOAHUKOBBIX MaTepI/IaJ'IOB"

PacCUUTBIBATD 3J'I€KTpO(1)I/I3I/I‘ICCKI/Ie
napaMeTpbl MATCPUATIOB SJICKTPOIHCPICTUKHU
1 OJICKTPOTEXHUKHU 11O JaHHBIM H3M€p€HHI>i

NJI-20mk-6

Kontposbnas padota/km-8. KonTpoasHas padora Ne2. Temsr:
IIpoBoiHMKOBBIE MaTepraibl, MarHUTHBIE MaTEPUAIIBI,
[TonynpoBOIHUKOBBIE MaTepHAIIbI
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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
3 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. Km-2. 3amura 1abopatopHoii paboTsl «OmnpeaeneHue TUAICKTPUIECKON MPOHUIIAEMOCTH U
TaHTeHCa yIJia JUAJIEKTPUUYECKUX MOTEPh TBEPBIX AUAIEKTpUKoB Ha yactoTe 50 'y (Otuer)
2. Kwm-3. 3ammra mabopatopHoit paboTel «OnpeaeneHne TUIICKTPUUECKON MPOHUIIAEMOCTH U
TaHTeHCa yIJla JUAJIEKTPUYECKUX MOTEPh TBEPBIX AUDIEKTPUKOB (AIEKTPOU3OIALUOHHBIX
MaTepHalioB) Ha BEICOKUX 4acToTax» (OTuer)
3. Km-5. 3amuta nabopatopHoii paboTsl «VccienoBanue 3MeKTPUUECKON IPOYHOCTH TBEPABIX
JURJIEKTPUKOB (3JIEKTPOU3OIISILIMOHHBIX MaTepuanoB)» (OTuer)
4. Km-6. 3amura naboparopHoii pabotsl «MccrneqoBanre MarHUTOMATKAX MaTEPHATIOB)
(Otuer)
5. Km-7. 3amuta nabopatopHoii paboTsl «OmnpeaeneHue TeMepaTypHbIX 3aBUCUMOCTEN
AIIEKTPUUYECKUX COMPOTHBIICHHUH MTPOBOIHUKOBBIX U TOIYIPOBOJHUKOBBIX MaTepHajioB"
(Otuer)
6. KM1. 3amura nabopatopHoil padboTsl «OmnpeaeneHue yaelbHbIX JEKTPUUECKUX
COTIPOTUBIICHUH TBEPIBIX AUIICKTPUKOBY (OTUET)

®Popma peanuzaruu: Ilncemennas padora
1. KM-4. KonTponbHas padota Nel" TemmnepaTypHble 3aBUCUMOCTH XapaKTePUCTUK
TVRJICKTpUIecKux Matepuanony (Kontponbhas pabora)
2. xM-8. KontponbHas pabota Ne2. Temsl: [IpoBoiHUKOBBIE MaTepHabl, MarHUTHbIE
Mmatepuadisl, [lomynpoBognukoBeie Matepuansl (KonTponbHas padoTa)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBISETCS MPUITIOKEHUEM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTAIMS 10 JUCHUIIMHE
Ixzamen (Cemecmp Ne3)
[To ycTaHOBIIEHHOMY aNTOPTMY pacyeTa UTOTOBOM OLIEHKH

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHbIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. Konecos, C. H. MaTtepuanoBeieHue 1 TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepUasoB : yUeOHUK
JUISL DIIETPOTEXHUYECKUX M AJIEKTPOMEXaHn4yeckux crernuanbHoctei By3os / C. H. Konecos, U. C.
KouecoB . — 2-e u3n., mepepad. u gom . — M. : Beicmas mkosa, 2008 . — 535 c. - ISBN 978-5-06-
005950-2 .;

2. boropomunkuit, H. [1. DnexTpoTexHnyeckue Marepuaisl : Y4eOHUK IS JIEKTPOTEXHUUECKUX U
sHepreTudeckux crenuaibHoctel By3os / H. I1. boropoauukwii, B. B. ITacsinkos, B. M. Tapees . —
7-e u3n., nmepepad. u gom . — JI. : DHeproatomuzaat, 1985 . — 304 c.;

14



3. ITaceiakoB, B. B. Marepuainsl 3IeKTpOHHON TEXHHUKH | YUYEOHUK IS BY30B IO CHIEIHATILHOCTSIM
anexktpoHHoi Texuuku / B. B. IlaceiakoB, B. C. Copokun . — 6-¢ uzn., crepeotun . — CII06. : Jlanb-
[Tpecc, 2004 . — 368 c. — (YueOnuku s By30B. CnenuanbHas aureparypa) . - ISBN 5-8114-0409-3

4. CopokuH B. C., Antunos b. JI., Jlazapesa H. I1.- "Martepuansl 1 371€MEHTHI 3JIEKTPOHHOMN
TexHUKH. [I[pOBOTHUKY, TOTYIIPOBOIHUKH, TUINEKTPUKU", (2-€ u31., uchp.), M3maTenscTBo:
"Jlanp", Cankr-IleTepOypr, 2015 - (448 c.)
http://e.lanbook.com/books/element.php?pll_id=67462.

5.2 JIuueH3M0HHOE 1 CBOOOIHO PacpocTPaHsieMoe NPOrpaMMHoOe odecreyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucreMa ceMmeictpa Linux;
4. Buneoxondepenuuu (Maiiaa, Coepmxkas, BK u mp).

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenue
HAaUMCHOBAHUC
VY4eOHble ayAUTOPUH I'-300, Yuebnas napra, CTOJ IpenoiaBaTes, CTyJj, TpuoyHa,
JUIs IPOBEICHUS ayauTopus JI0CKa MeJIoBasi, KOMIIbIOTEPHAs CETh C

JIEKIIMOHHBIX 3aHITHH U
TEKYILETO KOHTPOJIA

BbIX010M B HTEpHET, MUKPO(DOH,
MYJIBTUMENUUHBIN IPOEKTOP, dKPaH,
TEXHHUYECKas anmnaparypa, TeJIeBU30p

VY4eOHble ayautopun
JUISl IPOBENIEHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

I'-304, YyebHnas
ayIuTOpus

napra, CTyJj, JOCKa MeJIOBast, KOJIOHKU
3BYKOBBIE, MYJIbTUMEUIHBIN IPOEKTOP, IKPAH

VY4eOHble ayautopun

E-309, Jlaboparopust

CTOJI TIpEnoIaBaTelis, CTOJ, CTYJI, J0CKa

JUI IPOBE/ICHUS bu3uKu MapKepHast epe/IBIKHas1, 000py10BaHHE
71a00PaTOPHBIX 3aHIATUN | TOJTYIPOBOJAHUKOB U CHenualn3upoBaHHOE
JIMDJIEKTPUKOB
VYuebHbIe ayAUTOpUU I'-304, YueOnas napTa, CTyJ, TOCKa MeJIoBasi, KOJIOHKU
JUIS IPOBE/ICHUS ayJauTopus 3BYKOBBIE, MYJIbTUMEIUIHBIN MPOEKTOP, IKpaH
IIPOMEKYTOUHON
aTTecTalluu
[Tomemmenus mist I'-206, AcrimpanTckas | kpecio padodee, Ty, mkad It TOKyMEHTOB,
CaMOCTOATEIILHON kadenper "I'BUD" CTOJI MUCHbMEHHBIH, TyMOa, KOMITBIOTEPHAs CETh
paboThI C BBIXOZIOM B MIHTEpHET, KOMIIBIOTED

HCpCOHaHLHLIﬁ, IPUHTCP, KOHAUITUOHECD

ITomemenus s

I'-304, Yyebnas

napra, CTyJj, J0CKa MEJI0OBasA, KOJIOHKH

KOHCYJIbTUPOBAHUS ayJIuTopus 3BYKOBBIE, MYJIbTUMEUIHBIA IPOEKTOP, IKPAH
[Tomemenus nist I'-225, KnagoBast CTEIUIAXK ISl XpaHEHUsI HHBEHTaps, CTYJI, CTOJI
XpaHeHUs kadenper "I'BUD" IIACbMEHHBINA, KOMIIBIOTEPHAS CETh C BBIXOAOM

000pyI0BaHUS U

B nTepHet, Ha0Op MHCTPYMEHTOB IS
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y4eOHOT0 UHBEHTAPS

MPOPUITAKTHIECKOTO 00CTyKMBaHUS
o0opymoBanus, HAOOPHI IEMOHCTPAITMOHHOTO
000pyI0BaHUsl, apXUBHBIE JOKYMEHTHI,
JTUTUIOMHBIC U KypCOBBIC Pa0OTHI CTYACHTOB,
KaHLETSAPCKUI MPUHAATIEKHOCTH, 3alacHbIe
KOMIUICKTYIOIIUE I 000pYIOBAHUS, CMEHHBIE
3amyacty g OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SJIGKTPOTGXHI/I‘IGCKOC MaTCpUAJIOBCACHUC

(Ha3BaHME AUCIMILIMHBI)

3 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. 3amura nabopatopHoii paboTsl «OmnpeaesieHre YACIbHBIX JICKTPHUUISCKUX COMPOTUBIICHUMA
TBEPABIX TUNIEKTPUKOBY» (OTUET)

Kwm-2. 3amura nabopatopHoit paboTel «OnpeneneHne Tu3IeKTPUIECKON MPOHUIIAEMOCTH U
TaHI€HCA yTia JUAJIEKTPUUECKUX MOTEPh TBEPIbIX TUAIEKTPUKOB Ha yacTote S0 I'» (OTuer)
Kwm-3. 3amura nabopatopHoit paboTel «OnpeneneHne Tu3IeKTPUIECKON MPOHUIIAEMOCTH U
TaHI'€HCa yIila JUAJIEKTPUUYECKUX TOTEPh TBEPBIX AUAIEKTPUKOB (JIEKTPOU3O0JIALIMOHHBIX
MaTepuasoB) Ha BBICOKUX yacToTax» (OTuer)

KM-4. KonTponbHas padora Nel" TemnepaTypHble 3aBUCUMOCTH XapaKTEPUCTUK
IudIeKTpudecknx MatepuanoB» (KonrponsHas pabora)

Kwm-5. 3amura tabopaTopHoit padboTsl «ccnenoBanne MIEKTPUISCKOM MTPOYHOCTH TBEPIBIX
JIMAJIEKTPUKOB (DJICKTPOU3OJISIIMOHHBIX MaTepraioB)» (OTyer)

Kwm-6. 3amura nabopatopHoii paboTsl «MccnenoBanrne MarHuTOMSITKUX MaTepuaioB» (OTyer)
Kwm-7. 3amura tabopaTopHoit paboTsl «OmnpeaeneHne TeMIepaTypHbIX 3aBUCUMOCTEH
ANEKTPUYECKUX COMPOTUBIICHUN MPOBOAHUKOBBIX U MOJIYIIPOBOIHUKOBBIX MaTepuaioB" (OTuer)
kM-8. KonTponbHas padora Ne2. Temsl: [IpoBoHuKOBBIE 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 [TpoBOTHIKOBBIE MaTEPUAITBI +
3 MarHuuTtHble MaTepHabl
3.1 MarHuuTtHble MaTepHabl +
4 [TomynpoBOTHUKOBBIE
MaTepHalIbl
41 [TomynpoBOTHUKOBBIE +
' MaTepHuabl

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