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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-

BHHU JJICKTPOMAIHUTHBIX, TCIIJIOBBIX TTOJICH.
33[[3‘11/1 AUCIUIIIIMHBI

- U3YUCHUC CTYACHTAMUN OCHOBHBIX SIBIICHUH U IIpoHeCCOB, IPOUCXOAAIIUX B
SJICKTPOTCXHUUYCCKUX MaTCpHaIax;

- CTYACHTaMHU 3HAHWUM O PA3IUMYHLBIX KJIacCaxX MaTepuajloB, UCIIOJb3YEMBIX B SJICKTPOIHEPICTUKE U
SJICKTPOTCXHUKCE,

- HAYYUTb CTYACHTOB BBISBIISITH HauoOoee CYIICCTBCHHBIC (bHSH‘IeCKI/Ie IIponeCCChl, IIPOTCKAOIINEC
B DJICKTPOTCXHUYCCKUX MAaTCpUajiax;;

- HpI/IO6p€TeHI/IC CTYACHTaMH HABBIKOB U 3HaHHUH B 00J1acTH QJICKTPOTCXHUYCCKUX MATCPUAIIOB
JUISL JAalIbHEHIIET0 UX UCIIOJIb30BaHUS B CIICIIUAILHBIX KypcCax.

dopmMupyembie Y 00yJaromerocs KOMneTeHuMu 1 3aryIaHUPOBAHHBIC Pe3yJabTaThbl 00y4eHHs 110
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI[ U HAMMEHOBaHUC KOI[ U HAUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘le]{ﬂﬂ
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
OIIK-5 Cnocoben N-20mk-5s 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
napaMmeTpsl
MaTEepHAIIOBIICKTPOIHEPTETHKH U
AJIEKTPOTEXHUKH T10 TaHHBIM U3MEPEHMIA;
- UCTIOJIH30BATh (PU3UIECKHE 3aKOHBI U
MaTeMaTHYECKUE MOJIEIH JUIsl OTIMCAHUS
MPOIIECCOB, MTPOUCXOISIINX B PA3TMIHBIX
MaTepHaax.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHanbHOW 00pa3oBaTeNbHON IMporpaMme
Pacripenenmurensabie  dnekTpuueckue cetn (maee — OIIOIT), HampaBnenus moaroroBku 13.03.02
DNEKTPOIHEPTETHKA U DTIEKTPOTEXHHUKA, YPOBEHb 00pa30oBaHUs: BhICIIEe 00Opa3oBaHue - OakanaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHus.




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 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 /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 JuanexTpuueckue 28 3 8 8 - - 1 - - - 11 - Ilo020mo6Ka K KOHMPOILHOU padome:
Marepuabl 1 W3yuenne MaTepHaoB 0 pa3aeiy
MPOTEKAIOIINE B HUX " IunnekTpruuecKre MaTepualbl U MOArOTOBKA
MIPOIIECCHI K KOHTPOJIbHOM padoTte
11 JuanexTpudeckue 28 8 8 - - 1 - - - 11 - CamocmoamensHoe usyuenue
Marepuabl 1 meopemuueckozo mamepuana: N3ydenne
MPOTEKAIOIUe B HAX JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
MIPOLIECCHI " IMdIeKTprUYECKUEe MaTepHasl”
Ilo0z0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNe MaTepuaa Mo paszaery
" IunniekTpuuecKre MaTepuansl”
Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJIHEH U 33 JaHUI 110 JTAO0OpaTOpHOU paboTe
HEOOXOAMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ M3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "JlusnekTpuueckue Marepuaibl”
Marepuay.
Ilo020mo6Ka K ayoumopHbvimM 3aHAMUAM:
ITpopaboTka JeKInH, BBIOJIHEHHE U
MOJITOTOBKA K 3amuTe jab. padoTs
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:
[3], 10-21
[4], 12-39
2 [IpoBoHIKOBEIE 28 8 8 - - 1 - - - 11 - Iloozomoexa Kk mexkyuiemy KOHmMPOJII0:
MaTepualbl IToBTOpEeHNe MaTepHaa 1Mo pa3aeiny
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2.1

HpOBOL[HI/IKOBLIe
MaTepurajbl

28

11

"IIpoBoIHHKOBBEIE MaTepHabl"

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "IIpoBOIHUKOBBIE MaTepHAaEI"
Marepuay.

Ilo020mogKa K ayOumopHuim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amuTe jJab. padoTh
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"[IpoBogHMKOBBIE MaTepUabl"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 116-121

MarautHsle
MaTepHabl

27

11

3.1

MarautHsle
MaTepHabl

27

11

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHUe MaTepHaa 1mo pasaeny
"MarHuTHbBIE MaTepHabl"

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "MaruuTHble MaTepuaibl” MaTepuany.
Iloozomogka K ayoumopHblm 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilo020mo6Ka K KOHMPOIbHOU padome:
W3yueHune matepualnoB 1o pazaeny
"MarHuTHBIE MaTepHajbl" U IIOATOTOBKA K
KOHTPOJBHOI paboTe

Camocmoamenshoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHLHOTO MaTepuala Mo pa3aeny
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"MarHuTHsle MaTepHab"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], 376-390

ITonynpoBoAHUKOBBIE
MaTepuasl

27

11

41

ITonynpoBoAHUKOBBIE
MaTepuasl

27

11

Iloozomoeka K meKyuiemy KOHmMPOJIo:
[ToBTOpeHne MaTepHuaa 1mo pa3aeny
"TTomyIpoBOTHIKOBEIC MaTepHAITBI"
Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK K€ U3Yy4YUTh BOIIPOCHI BAPUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "IlomynpoBOJHUKOBBIE MaTepHUabl”
Marepuay.

Ilo020mo6Ka K KOHMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery
"ITonynpoBOAHUKOBBIE MaTepUaIIbl" U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
CamocmosamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"ITonynpoBOTHUKOBEIE MaTepUAIIBI"

DK3aMeH

34.0

0.5

33.5

Bcero 3a cemecTp

144.0

32

32

0.5

44

335

HToro 3a cemecTp

144.0

32

32

2

0.5

71.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas
aTTecTanus




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 nonuMepu3anuu U MoJIMKOHCHCALIHH. .

2. HDOGOOHHKO6bl€ maniepuaiivbl

2.1. IIpoBOTHUKOBBIE MAaTEPHUAIIBI

Bunbl npoBOAHUMKOBBIX MarepuanioB. OOmmue cBeAeHHs O MpoBogHUKax. [lpupona
MIPOBOJINMOCTH W OCHOBHBIE XapaKTEPUCTHKW IPOBOJHUKOBBIX MaTepuasioB. Kiaccuduxarus
MIPOBOJIHUKOBBIX MaTepuaaoB. MeTamibl BBICOKOM MPOBOAMMOCTU. MeETaibl M UX CIUIaBbl CO
CpPETHHM 3HAYCHHEM TeMIIepaTyphl IJiaBieHus. TyromiaBKkue MeTayibl. JIETKOTUTaBKUE METalIb.
bnaropoansie metamnbl. KoHTakTHhle MaTepuanbl. Pusznueckas NpUpoJia SJIEKTPONPOBOJHOCTH
MetaimioB. Teopusi [pyne. Cratndeckas 3JIEKTPONPOBOIHOCTh. 3aBHCUMOCTH  YAEIBHOTO
ANEKTPUUYECKOTO COIMPOTHUBJICHHUS] METAJJIOB OT TEMIIEPaTypbl M YacCTOThI JIEKTPUUECKOTO MOJIS.
KoHTakTHass pa3HOCTh TOTEHIHMAIOB. BimsHue TemmepaTypbl, KOHIICHTPAllUU TIPUMECEH,
CTPYKTYPHBIX J1e()eKTOB Ha YAEIbHOE CONMPOTUBIECHUE METAIJIOB DIEKTPONPOBOIHOCTH METAIIIOB
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 CIUIaBa OT coctaBa, TKp cruaBa. CruiaBbl BBICOKOTO
CONIPOTHBIJICHUSI. MeTalllbl, WCIOJIb3yeMble B KayeCTBE HArpeBaTENbHBIX JIIEMEHTOB TpU
BBICOKOTEMIIEPATYPHOM  BBHIpaluBaHuM  KpucTtauioB. CmyiaBel ¢ TOJHOW — B3aWMHOMN
pPacTBOPUMOCTBIO B TBEPJIOM COCTOSTHHH M IBTCKTHUYECKHE CIUIaBbl. DU3NYECKHE OTpaHHUYCHHS JIJIS
AJIEKTPOTIPOBOTHOCTH METANIOB M CIUIaBOB. KoHTakTHas pa3HOCTh MOTEHNHanoB, TepMo-D/IC u
TepMornapbl. CBepXMmpoBoAUMOCTh. CBEpPXIPOBOJUMOCTh M €€ MPUMEHCHHE B HAayKe U TEXHHUKE.
CBEepXNIpOBOJHUKA B  MAarHUTHBIX momsix. KpuomnpoBogHuku. JIOHIZOHOBCKass —TiyOWHA
NPOHWKHOBEHUS, JUIMHA  KOTEPEHTHOCTH,  KYIEPOBCKHE Mapbl.  BrickoTeMmepaTypHbIe
cBepxrpoBosme Matepuansl. dddext xozeddcona. TexcrypupoBannas 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. HamaranuuBanue gpeppomarneruka. OOMeHHoe B3aumojeiicteue. Iletns rucrepesuca.
MarautHas NOpPOHUIIAEMOCTh U €€ 3aBUCUMOCTh OT HAIPSHKEHHOCTHM MAarHUTHOIO — IOJISL.
ONEeKTPOTEXHUYECKHE CTalU. OJEKTPOTEXHUYECKHE CTajlHM, HUMelolue OoJblliue HHIYKLIUU
HachllleHUs. JIuThle BBICOKOKOAPLMUTUBHBIE CIUIaBbl. BinmsHue TemmepaTypbl M 4YacTOThl Ha
MarHuTHbIE CBOWCTBa (eppoMarHeTukoB. IloTepu »sHepruM B MarHMTHBIX MaTepuaax.
Marautomsarkue u MarHuToTBepible Marepuaiibl. CIuiaBbl Ha OCHOBE PEAKO3EMENbHBIX METAUIOB
(P3M). ITonyuenue, cBoiicTBa U npuUMeHeHUE (eppUTOB. MarHuTHbIE MaTepUaibl CHELMAIbLHOIO
HazHaueHus. epputsl it yerpoiicts CBY. Maruuthl U3 mopomkoB. Marepuansl 1Jisi MAarHUTHOM
3anucu. Oddext Papanes. Marnutoontuyeckas 3anuch HHGopManuu. MarHUTOIUAIEKTPUKH,
(GeppuThl U MAarHUTOOITHKA. .

4. HOﬂVnDOGO()HuKOgble maniepuaiivbl

4.1. IlonynipoBOJHUKOBBIE MaTepUaIbl

[TomynpoBOHMKOBBIE ~ MaTepuaidbl W HMX OCHOBHBIE  cBoiicTBa.  IlosympoBomHUKH.
Knaccudukanus nonynpoBOAHUKOBBIX MaTepuanoB. OOIIMe CBEIEHHS O MOJYNpPOBOJHUKAX.
Kpucrannuueckue cTpykTypbl. COOCTBEHHbIE M NpPUMECHBIE IOJIYIPOBOAHUKU. JlerupoBaHue.
JloHOpHBIE U aKUENTOpHbIE TMOJYNPOBOAHUKU. [lOTynpOBOAHMKOBBIE M JUAJIEKTPUUECKHE
xumuueckue coeauHeHud. [lomynpoBonHukoBsle coenuHeHuss A3BS, A2B6, A4B4. u ux
cTtpyktypa. Kapbun kpemHusa. 3aBUCUMOCTh OT TEMIEpAaTypbl OCHOBHBIX IapamMeTpOB
MIOJIYTIPOBOJHUKOB.  DJEKTPONPOBOAHOCTh IOIYNPOBOAHUKOB. IloaBmkHOCTh. BbIpammBanne
MOHOKpHUCTAILTOB. Dpdext Xomna. Dddekr [lenbrhe..

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. 6. Onpenenenne TemMnepaTypHbIX 3aBUCUMOCTEN SJIEKTPUUYECKUX COMPOTUBIICHHI
MIPOBOJAHHUKOBBIX U MOJYIPOBOJIHUKOBBIX MaTepuano. (4 yaca).;
2. 5. UccnenoBanue 37eKTpUUECKON MPOYHOCTH TBEPABIX TUAIIEKTPUKOB (4 daca).;
3. 4. UccnenoBaHne MarHUTHBIX MaTepHalioB (4 Jaca).;
4. 3. OnpeneneHre JUAICKTPUIESCKOW MPOHUITAEMOCTH M TAHTEHCA YIila AUDJICKTPUUECKIX
MOTEPh TBEP/BIX AUDICKTPUKOB (IEKTPOU3OIAIMOHHBIX MaTEPHATIOB) Ha BEICOKHX YaCcTOTAaX
(4 gaca).;
5. 2. OnpeneneHue AUAIEKTPUUECKON MTPOHUIIAEMOCTH U TAHT€HCA yTila IUAJIEKTPUUECKUX
MOTEPh TBEPJIBIX TUIICKTPUKOB HA IEPEMEHHOM TOKE (TeMITepaTypHbIE 3aBUCUMOCTH) (4



yaca).;
6. 1. MccnenoBanue TeMneparypHOl 3aBUCUMOCTH MTPOBOAUMOCTHA KOMITO3UITMOHHBIX
MaTepuaios (4 yaca)..

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

Ob6cyxaeHne MaTepuaioB Mo Kelcam pazzaena "JusnekTpuueckue MaTepuast”

OO6cyxaeHrne MaTepuaoB 1o keiicam pasjaena "[IpoBoagHuKoOBbIe MaTepUaIb'"

O6cyxaeHne MaTepuaioB Mo Kelicam paszzaena "MarHuTHble MaTepHabr”

OO6cyxaeHrne MaTepuaoB 1o keiicam paszaena "[lomypoBogHUKOBBIE MaTepUaIbl”
Texywuti konmpoas (TK)

NS

1. KoHcynpTanuu HamnpaBieHbl Ha NOJY4YEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3neny "/{usnekTpuyeckue marepuaibl"”

2. KoHcynbTanuu HampapjeHbl Ha MOJyYEeHUE WHAMBUIYAIbHOTO 3a/laHUs [ BBIIOJHEHUS
KOHTPOJIbHBIX MEpONpUsATHil 110 pasneny "[IpoBoaHuKOBbIE MaTepHrabl”

3. KoHcynpranuy HampapieHbl Ha MOJIy4€HHE WHIUBHYaIbHOIO 3aJaHUs JJIS BBIITOJIHEHHS
KOHTPOJIbHBIX MEPOTIPUATHI 110 pa3neny "MarHuTHble MaTepuaibl”

4. KoHcynbTaluy HarpapieHbl Ha MOJIyY€HUE WHIUBHYaIbHOIO 3aJaHUs JJIS BBIITOJIHEHHS
KOHTPOJIbHBIX MEPONIPUATHIL 110 pa3neny " [lonynpoBoaHUKOBBIE MaTepuabl”

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

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

Kongsl
WHJIUKaTOPOB

Howmep paznena

JUCUUILIMHEI (B

COOTBETCTBHH C
n.3.1)

1]2]3]4

O1eHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAaHUE)

3HATh:

OCHOBHBIE METO/IbI OIIPEICIICHUS
ANIEKTPO(YU3NIECKHX TAPaMETPOB MaTEPHAJIOB
3JIEKTPOIHEPTETUKHU U IEKTPOTEXHUKHU

N/I-20mk-5

Otyer/KM 1. 3amura nabopatopHoit padboTsl «OnpeneneHue
YIETBHBIX JIEKTPUUICCKUX COMPOTUBICHUIN TBEPIBIX
JIDJICKTPUKOBY

Otuer/Kwm-2. 3ammra naboparopHoit padotel «OnpeneneHne
JMBJICKTPUYECKOM MPOHUIIAEMOCTH M TaHT€HCa yria
JMBJICKTPUYECKUX MMOTEPh TBEP/BIX IUIICKTPUKOB Ha
gactore 50 'y

Otuer/Kwm-3. 3ammra naboparopHoit padotel «OnpeneneHue
JIMRJIEKTPUIECKON POHUIIAEMOCTH U TaHTEHCa yriia
AUDJICKTPUICCKUX IMMOTEPh TBEPABIX JUIJICKTPHUKOB
(97EKTPOU3OJISIIIMOHHBIX MAaTEPHAJIOB) Ha BEICOKUX
qacTorax»

KontponbHas padora/KM-4. KonrponbHas padora Nel"
TemmepaTypHbie 3aBUCHIMOCTH XapaKTEPUCTHK
JTURJIEKTPUUECKUX MaTepHATIOBY

Otuer/Kwm-5. 3amura n1abopatopHoil paboThI
«MccnenoBanue 37EKTPUUECKON IPOYHOCTH TBEPABIX
JIMRJIEKTPUKOB (3JIEKTPOU3OIISIIIMOHHBIX MAaTEPUAJIOB)»

PAa3JINIHBIC KJIACChl MAaTCPHUAJIOB, UCIIOJIb3YCMbBIX B
QJICKTPOOHEPICTUKE U DJICKTPOTEXHUKE, UX
napaMeTpbl 1 OCHOBHBIC (1)I/I3I/I‘-ICCKI/IC CBOMCTBaA

N/I-20mk-5

Otuet/Km-7. 3amuTa nabopaTopHoit paboTsl «OnpeaeneHue
TEMIEPATYPHBIX 3aBUCUMOCTEH 3JEKTPUUECKUX
COIIPOTHBIIEHUI POBOJIHUKOBBIX U MOJIYIPOBOAHUKOBBIX
Marepuanon"

KonTtposnbHast pabora/km-8. KoHTposnbHas paborta Ne2.
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Tewmsl: [IpoBoHMKOBBIE MaTepHaiibl, MarHUTHbIE
Marepuaibl, [101ynmpoBoIHUKOBBIE MaTEpUATIBI

YMmern:

UCIIOJIB30BaTh @HSHHGCKI/IG 3aKOHBI U
MATEMAaTHUYCCKUEC MOACTIN IJIsI OITMCaHUs

Otuer/Kwm-6. 3amuTa 1abopaTopHoii paboThl
«MccnenoBanie MArHUTOMSATKHX MaTepUajioBy

TpOLIECCOB, HPOUCXOMALIIX B pa3IHTHBIX WI-20mk-5 KonTponpHas padora/km-8. KonTponpHas padora No2.
Matepuanax Tewmsl: [IpoBoHMKOBBIE MaTepHaiibl, MarHUTHbIE
MaTtepuaibl, [1oynpoBOIHUKOBBIE MaTEPUAIIBI
PacCUYMTBIBATh JIEKTPOYU3NICCKUE TTapaMETPhI Otuet/Km-7. 3amura mabopatopHoit paboTsl «OnpeneneHue
MaTepUaAIOBIJIEKTPOIHEPTETUKH U DIIEKTPOTECXHUKHU TEMIIEpaTyPHBIX 3aBUCUMOCTEN IIEKTPUUECKUX
10 JTAaHHBIM U3MEPECHHI COTPOTUBIICHUH MPOBOIHUKOBBIX U MOJTYIPOBOAHUKOBBIX
UJT-2011x-5 MarepuaioB"”

KonrtponbHas padota/km-8. KonTpoiasHas padorta Ne2.
Tewmsr: [IpoBogHMKOBBIE MaTepuansl, MarHuTHbIE
maTepuabl, [lodyrpoBOTHUKOBBIE MAaTEpUAIIbI
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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 TUIIeKTPUISCKOl MPOHUIIAEMOCTH U
TaHTeHCa yIJia JUAJIEKTPUUYECKUX MOTEPh TBEPBIX AUAIEKTpUKoB Ha yactoTe 50 'y (Otuer)
2. Kwm-3. 3ammra mabopatopHoit paboTel «OnpeaeneHne TUIICKTPUUECKON MPOHUIIAEMOCTH U
TaHTeHCa yIJia JUAJIEKTPUYECKUX MOTEPh TBEPBIX AUAIEKTPUKOB (JIEKTPOU3OIISIIUOHHBIX
MaTepHalioB) Ha BEICOKUX 4acToTax» (OTuer)
3. Km-5. 3amuTa nabopatopHoii paboTsl «/ccienoBanue 3MeKTPUIECKON TPOYHOCTH TBEPIBIX
JURJIEKTPUKOB (3JIEKTPOU3OIISILIMOHHBIX MaTepuanoB)» (OTuer)
4. Km-6. 3amura naboparopHoii pabotsl «MccrneqoBane MarHUTOMSTKAX MaTePHAIOB)
(Otuer)
5. Km-7. 3amuta nabopatopHoii paboTsl «OmnpeaeneHue TeMepaTypHbIX 3aBUCUMOCTEN
AIIEKTPUUYECKUX COMPOTHBIICHHUH MTPOBOJIHUKOBBIX U TOIYIPOBOJHUKOBBIX MaTepHasioB"
(Otuer)
6. KM1. 3amura nabopatopHoil padboTsl «OmnpeaeneHue yaelbHbIX JEKTPUUECKUX
COTIPOTUBIICHUH TBEPIBIX AUIICKTPUKOBY (OTUET)

®Popma peanuzaruu: Ilncemennas padora
1. KM-4. KouTponbHas padota Nel" TemnepaTypHble 3aBUCUIMOCTH XapaKTEPUCTUK
IuaIieKTpudeckux Matepuainos» (KonrponpHas pabota)
2. xM-8. KontponbHas pabota Ne2. Temsl: [IpoBoiHUKOBBIE MaTepHabl, MarHUTHbIE
Mmatepuadisl, [lomynpoBognukoBeie Matepuansl (KonTponbHas padoTa)

bannpHO-pedTHHrOBast CTPYKTYpa AUCUUIUIMHBI ABISETCA NPUIOKEHHEM 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 MaTEpUAIIBI 10 AUCIUILIMHE PUBEJCHBI B (POH/I€ 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.
KoiecoB . — 2-e u3n., mepepad. u gom . — M. : Beicmas mkosa, 2007 . — 535 c. - ISBN 978-5-06-
005817-8 .;

2. boropomunkuit, H. [1. DnexTpoTexHnyeckue Marepuaisl : Y4eOHUK IS JIEKTPOTEXHUUECKUX U
sHepreTudeckux crenuaibHoctel By3os / H. I1. boropoauukwii, B. B. ITacsinkos, B. M. Tapees . —
6-e u3x., mepepad . — JI. : Dueproatommsaar, 1977 . — 352 c.;
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3. Aartunos, b. JI. MaTtepuaiisl 31eKTpOHHON TEXHUKH: 3a/1a4H U BOIIPOCHI : YUEOHUK ISl BY30B IO
crienuagbHOCTAM AnekTpoHHor TexHuku / b. JI. Aatunos, B. C. Copokun, B. A. Tepexos . — 3-¢
u3n., crepeorun . — CII06. : Jlanp-IIpecc, 2003 . — (Yuebuuku ams By3oB. CienuanbHas
muteparypa) . - ISBN 5-8114-0410-7 .;

4. CopokuH B. C.,Antunos b. JI.,JIazapesa H. I1.- "Matepuans! u 371€MEHTbI 2JIEKTPOHHON
TexHUKH. [I[pOBOTHUKY, TOTYIIPOBOIHUKH, TUINEKTPUKU", (2-€ u31., uchp.), M3maTenscTBo:
"Jlanp", Cankr-IlerepOypr, 2021 - (448 c.)

https://e.lanbook.com/book/168852.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MIPOrpamm;

3. Maiinn Buneokondepenuuu;

4. GPSS World Student.

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 Gubmoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenue
HAaWMMCHOBAHHUC
Y4eOHbIe ayIuTOpUn K-120, MammHHsIM 3a1 cepBep, KOHAUIMOHEP
JUTS TPOBEJICHUSA HBI]
JEKIUOHHBIX 3aHATUH | ['-200, YuyeOHas ayauropus napTa co CKaMbeH, CTOJI IIPETNOoaBaTells,
Y TEKYILETO KOHTPOJIA CTyJ, TpUOYHa, MYJIbTUMETUNHBIN

IIPOEKTOP, IKPaH

I'-400, Yyebnas aynutopusi | mapTa, CKaMbsi, CTOJI MPENoAaBaTes, T0CKa
MEJIOBasi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, MyIbTUMEIUUHBINA TPOEKTOP,
9KpaH, KOMIIbIOTEP NEPCOHATbHBIN

VYuebHbIe ayAUTOpUU E-317, YueOnas CTOJI TIPENoIaBaTeis, CTOJ, CTYJI, MKad,
JUTSI TIPOBEICHUS naboparopust JIocKa MeToBasi, 1ab0paTOPHBIN CTEH]I,
1ab0paTOPHBIX ANEKTPOTEXHUICCKUX, o0opyoBaHue yueOHOe, HHBEHTAPh
3aHATHHN PaIMOTEXHUYECKUX yueOHBIN

MaT€prajIoB U MAaTCpHaIOB
SHGKTpOHHOP’I TCXHHUKHU

VYuebnsie ayautopun | J[-26, YueOnas aymutopusi | Kpeciio pabodee, CTOJI MPEnoaaBaTelisi, CTOJ

JUIS TIPOBEJICHUS kag. "92C" y4eOHBIH, CTYI, Kad /U1 XpaHeHUs
MIPOMEXKYTOUHOM MHBEHTapsl, Belalika JUIsl OAEK/bl, IKpaH
arrecranuu MHTEPAKTUBHBIN, MYJIbTUMEIUNHBII

IPOEKTOp, JOCKA MapKepHasi, HOYTOYK,
KOH/IUIIMOHEP, NHBEHTaph
CIELAaJIN3UPOBAaHHBIN, HHBEHTAPh
yueOHbIH, yueOHO-HaTIsAHOE Tocodue ,
KAHIEJSIPCKUI IPUHAIIEKHOCTH, METI,
MapKep, CTHITYC

Tlomemenust misa J-2/19, YueOuas CTOJI MPENOoIaBaTENsI, CTOJI KOMITbIOTEPHBIN,
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CaMOCTOSITEILHOU
paboThI

nabopaTopust
"BrruncianTenbHblid HeHTp"

CTyJI, Kad, CTOJI MUCHhbMEHHBIH, BEIIaIKa
JUISL OAE€KIbl, KOMIIBIOTEPHAS CETh C
BBIXOJ0M B UHTEpHET, KOMITBIOTEP

MEPCOHAJIbHBIN, IPUHTEDP, TEIEBU30D

TTomerenust misa
KOHCYJIbTUPOBAHUS

J1-26, YaeOHas ayauTopus
kag. "92C"

Kpeciio pabouee, CTOI MpernoaBaTelis, CToJ
y4eOHBIH, CTYI, mKad 111 XpaHSHUs
WHBEHTapsl, BeaJIKa JUIsl OACKIbI, YKPaH
WHTEPAKTUBHBIA, MYJIbTUMEANINHBIN
IPOEKTOP, J0CKAa MapKepHas, HOyTOYK,
KOHJIMLIUOHEDP, UHBEHTaph
CIeLIMaIM3UPOBAHHbIN, HTHBEHTAPh
y4eOHbIH, yueOHO-HATIISAHOE 1Tocodue ,
KAHLETSAPCKUM IPUHAIEKHOCTH, MEI,
MapKep, CTHIIYC

Ilomemenus st
XpaHeHUs
o0opynoBaHus U
y4eOHOTO MHBEHTAps

HTB-214, Kimagosas "HTB"

1-2/9, [lomemenue y4eOHO-
BCIIOMOTaTeIILHOT'O
nepconana kad. "39C"

Kpecio pabouee, pabodyee MECTO
COTpYIHUKA, CTYI, mKad, mkad ans
OJICXIbI, KOMITBFOTEPHAS CETh C BBIXOJIOM B
WuTepHet, MHOTO(G yHKIIMOHAIIBHBIN IIEHTD,
KOHMIIHOHED, TEIIEBU30D, KHUTH,
yu4eOHUKHU, TOCOOUS, KaHLIEISAPCKHIA
MIPUHAJICKHOCTH, 3epKajia
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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 yIJla JUAIEKTPUYECKUX MTOTEPh TBEPbIX AUAIEKTpUKOB Ha yactoTe 50 'y (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
JURJIEKTPUKOB (3JIEKTPOU3OJISILIMOHHBIX MaTepuanoB)» (OTuer)

Kwm-6. 3amura nabopatopHoii paboTsl «MccnenoBanrne MarHuTOMSITKUX MaTepuaioB» (OTyer)
Kwm-7. 3amura 1abopaTopHoii padboTsl «OmpeaenieHrue TeMIepaTypHbIX 3aBUCUMOCTEH
ANEKTPUYECKUX COMPOTUBIICHUN MPOBOAHUKOBBIX U MOJIYIIPOBOIHUKOBBIX MaTepuaioB" (OTuer)
kM-8. KonTponbHas padora Ne2. Temsl: [IpoBoHuKOBBIE MaTepualibl, MarHUTHBIE MaTEPUATIBL,
[TomynpoBonuukoBbie Matepuaisl (KonTpoiasHas pabora)

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 | 10 15 15 15 | 15
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