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B ToM unciae Ha KII/KP
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HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
Oruer

PacuerHo-rpajpuyeckas paéora
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHus (MCUMNIMHBI. [{e1b10 OCBOEHUS TUCUUIUIMHBI SIBIIsieTc (JOPMUPOBaHUE 3HAHUN
no Kijaccu(uKaluy, Ha3HAUYCHUIO W TNPUMEHEHHUIO DSJICKTPOTEXHMUYECKHX MarepuanoB. lloHmManue
¢bu3nyYecKol CYIIHOCTH TMPOLIECCOB, MPOTEKAIOMIMX B MPOBOJAHUKOBBIX, MOJYIPOBOJIHUKOBBIX,
JUDJIEKTPUYECKMX M MAarHUTHBIX MaTepuajlaX B pa3M4HbIX YCIOBHUSAX OJKCIUlyaTauuu. HM3ydeHue
OCHOBHBIX  JJIEKTPOQU3MUECKUX, (DU3UKO-MEXAaHHUUYECKUX  XapaKTEPUCTHK  AJIEKTPOTEXHUUYECKUX
marepuaioB. M3ydeHune (U3MYECKHX MPOLECCOB U SBICHMI, MPOTEKAIOMIUX B AJIEKTPOTEXHUYECKUX
MaTepuanax npu BO3JIEHCTBUU dJIEKTPOMArHUTHBIX, TEIIOBBIX MOJIEH. .
3agauu AUCHUILIMHBI
- U3y4YEeHHE CTYJIEHTAaMHU OCHOBHBIX SIBJICHUN U MPOIIECCOB, MPOUCXOASIINX B
AJIEKTPOTEXHUYECKUX MaTepuaiax;
- IOJIy4€HHUE CTYJCHTaMH 3HAHHUM O pa3IMYHbIX KJIacCcaX MaTEpUajIOB, UCIOJIb3yEMbIX B
AJIEKTPO3HEPTETUKE U AIIEKTPOTEXHUKE;
- Hay4uTh CTYJCHTOB XapaKTepU30BaTh GU3NYECKUE MPOIIECCHI, IPOTEKAIOIINE B
JIEKTPOTEXHUYECKUX MaTepuasax;;
- IPUOOPETEeHNE CTYACHTAMU HABBIKOB M 3HAHUI B 00JIACTH 3JIEKTPOTEXHUUYECKUX MAaTepPHAIIOB
JUISL TbHEWIIEro MX UCIOJb30BaHus B CIEIMAIbHBIX Kypcax;
- [IpakTuyeckoe uccieqoBaHie CBONCTB MAaTEpUAIOB U UX MIPUMEHEHUE. .

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUsI
KOMIICTCHIINU
OIIK-6 Cnocoben NJI-20mnx-6 JemoucTpupyer 3HATh.
HCIIOJIB30BaTh CBOMCTBA 3HaHue obnactel mpuMeHeHus, | - OCHOBHBIC MCTO/bI ONPCIACICHUSA
KOHCTPYKIIMOHHBIX U CBOMCTB, XapaKTEPUCTUK U IEKTPOPHU3UICCKHUX [TAPAMETPOB
AJIEKTPOTEXHUUECKHUX METO/IOB MCCIICIOBAHUS MaTepHajioB SJICKTPOSHCPIETUKH U
MaTepUaJIOB B pacyeTax AIEKTPOTEXHUUECKUX SNEKTPOTEXHUKH,
napamMeTpOB U PEKUMOB MaTepHuajioB, BHIOUpaeT - Pa3JIIHBIC KJIaCChl MaTCPHAIIOB,
npodecCuOHATbHON MaTepUaiIbl B COOTBETCTBUU ¢ | HJICKTPOTEXHUKE, MX I1apAMCETPbI K
JEeSATeIbHOCTH TpeGyeMbIMHU OCHOBHbIE (pU3NYECKHE CBONCTBA.
XapaKTePUCTUKAMHU

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuniuHa OTHOCUTCS K OCHOBHOWM Tpod)ecCHOHAIbHOW 00pa3oBaTeNpHOM MporpaMme
OnektposHepretuka (mamee — OIIOII), mampaBnenus noaroroBku 13.03.02 DnekTposHepreTvka u
INEKTPOTEXHUKA, YPOBEHb 00pa30BaHUA: BbICIIee 00pa3oBaHue - OaKataBpuar.

bazupyercs Ha ypoBHE cpeHero o01ero oopa3oBaHus.

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Knaccuduxkarus 8 3 2 4 - - - - - - 2 - Ilodzomoska K ayoumophvim 3auamusam: B
ANEKTPOTEXHUYECKUX pamMkax pedepaTUBHOMN YacTH CTYACHTY
MaTepHalioB HEOOXO0/IUM ITPOBECTH 0030p JUTEPATYyPHBIX
11 Kraccudukanms 8 2 4 - - - - - - 2 - HCTOYHMKOB I10 BEIOPAHHOU TeMe, KOMIUIEKCHO
ANEKTPOTEXHUIECKUX OCBETHTh BOIIPOC B COOTBETCTBUH C TEMOI
MaTepHaJIOB IO pedepara.
¢busryeckum Ilo0z0mogKa K meKyuiemy KOHmMpoio:
CBOHCTBaM IToBTOpEHNE MaTepuaa Mo pasaety
"Knmaccupukariyst 31eKTpOTeXHUIECKIUX
MarepuanoB"
Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHHS 33/1aHUH 110 JTa00paTopHOW padoTre
HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHUTh TEMY U
3aJ1a4¥ BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ N3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "Knaccuduxarus s3MeKTpOTEXHUYECKUX
MarepuajoB" MaTepuaity.
2 JusnexTpudeckue 40 12 10 - - - - - - 18 - Ilo0zomoeKa K ayoumopHvim 3aHAMUAM:
MaTepuabl ITpopaboTka JeKInH, BEIOIHEHHE U
2.1 JuanexTpuueckue 40 12 10 - - - - - - 18 - MOJIrOTOBKA K 3amuTe jab. padoTh

MaTtepualibl U
MPOTEKAIINE B HUX
MMpO1ECChI

Ilo0zo0mogka K KOHMPOILHOU padome:
W3ydenne MaTepHaoB Mo pas3ueiry
JIM3neKTpudecKre MaTepratbl U IOATOTOBKA K
KOHTPOJBHOI paboTe

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH U 33/IaHHH 10 TabopaTopHOU paboTte
HE00XO0IMMO NPEABAPUTEIHHO U3YIUTh TEMY H
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3a/1a4M BBITIOJHEHHS 1Ta00paTOpHO# paboThI, a
TaK e M3y4HTh BOMPOCH BAPUAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszene "JlndnekTpudaeckne MaTepuaib”
Mmarepuairy. CnenaTs HOATOTOBKY K
nmabopaTopHOii padore.

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[2], 34-58

[3], 87-149
[4], 97-185
[5], 153-162

IIpoBogHUKOBBIE
MaTepuabl

14

3.1

IIpoBogHMKOBEIE
Martepuaibl U
MPOTEKAIOIINE B HUX
MIPOLIECCHI

14

Ilod20moeKa K KOHMPOIbHOU padome:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilodzomoeka K nadbopamopnoit padome: Jlns
BBITIOJTHEHHS 33/IaHUI 110 Tab0paToOpHOii padboTe
HEOOXOAUMO TPEBAPUTEILHO U3YUHUTh TEMY U
3aj1a4M BBITIOJIHEHUS 1TaOOPaTOPHO#l paboThI, a
TaK K€ U3yYUTh BOMPOCHI BAPUAHTOB
00paboTKU pe3yIbTaTOB 10 U3YICHHOMY B
paznene "IIpoBOAHUKOBEIE MaTEpUAIILI"
Marepuany. Crenath MOArOTOBKY K
nabopaTopHOit pabore.

H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:

[4], 53-94

IlosynnpoBOIHUKOBEIE
MaTepuasl

22

4.1

[NomynpoBotHUKOBBIE
Marepuasl 1
IIPOTEKAIOIUE B HUX
HPOLIECCHI

22

IIoozomoeKka K ayoumopHsim 3aHamusam:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Tloozomosxa Kk KOHmMPOIbHOIU pabome:
W3ydenne MaTepuaoB Mo pas3ueiry
[MomympoBOTHUKOBEIC MAaTEPHAIIBI U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3aJa4y BBITIOJHEHNUS 1Tab0paTOpHOH paboThl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "llonynpoBOJHUKOBBIE MaTepHUabl"
Marepuany.

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[6], 385-400

MarauTtHsie
MaTepHaJIbl

24

5.1

MaruautHbie
MaTepHajbl 1
MIPOTEKAIOIINE B HUX
MIPOLIECCHI

24

Ilo0zomoeKa K meKyuiemy KOHmMpo.iio:
[ToBTOpeHNe MaTepHraa 1mo pa3aeiy
"MarHuTHBIE MaTepHaIbl"
Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"MarHuTHble MaTepHabl"

Ilod20moeKa K KOHMPOIbHOU padome:
W3yuenune MaTepHaoB Mo pas3ieny MarHuTHbIC
MaTepHalbl ¥ MOATOTOBKA K KOHTPOJIBHOM
pabote

Iloozomogka K ayounmopHbvim 3aHAMUAM:
[IpopaboTka JIeKIINH, BHIITOITHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4y BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pa3zene "MarauTHbIEe MaTepUansl' MaTepuaty.
H3yuenue mamepuanos 1umepamypHsx
UCHOYHUKOB:

[1], 251-270
[4], 20-30

DK3aMeH

36.0

0.5

335

Bcero 3a ceMmecTp

144.0

32

32

0.5

44

335

Hroro 3a cemectp

144.0

32

32

2

0.5

71.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostensHas padorta crynenta; UKP — unas konraktHas padota; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knaccughuxayus anekmpomexnuieckux Mamepuaios

1.1. Kinaccugukanus >eKTpOTEXHUYECKUX MAaTEPHUAIOB 0 (PU3UYECKUM CBOHCTBAM

Beenenne B Kypc «DIEKTPOTEXHHUECKOE MaTepuanoBeieHue». Poib U 3HaueHne MaTepuasoB B
IPOU3BOJCTBE M OSKCIUTyaTallUd 3JIEKTPOTEXHHUECKHX YCTAHOBOK M 3JIEKTPOIHEPreTUYECKUX
cucreM. O0mas kmaccudukanys MaTepuaIoB IO JIEKTPOPHU3MUECKUM CBOMCTBAM U MPUMEHEHHUIO.
[IpoBoAHUKY, MOIYNMPOBOMHUKH W AUAICKTPUKH. OCOOEHHOCTH CTpPOCHHS TBEPIBIX Tesl. Bums
XUMHUYECKON CBsi3u. CTpOEHHE KPUCTAILUIMYECKUX Tel, nmoiumMopusM. OOpa3oBaHUe U CBOWCTBA
SHepreTudyeckux 30H. Kiaccupukamms MarepuanoB 1O IIMPHUHE 3alpelieHHOW  30HBI.
Pacnpenenenue 37eKTPOHOB B 30HAX ISl TUDJICKTPUKOB, MPOBOJHUKOB M MOJYIMPOBOJ- HUKOB.
Heynopsinouennsle cpeapl, aMopdHbIE TeNna, MOJIMMEPHbBIE MaTEepUAIBL..

2. Jusnekmpuueckue mamepuansl

2.1. ludpnekTpuiecKre MaTepuaibl U MPOTEKAIOIIUE B HUX MPOIECChHI

Juanexkrpudeckne Marepuanbl Kitaccupukamuss TuIEKTpUKOB. DH3WYECKHE MPOLECChl B
auonektpukax. [laccuBuble auanektpuku. [lonaspuzauus audneKTpukoB. (OCHOBHBIE BUBI
NOJIApU3aluu. 3aBUCUMOCTb JMAJIEKTPUUYECKONM IPOHULAEMOCTH OT TEMIIepaTrypbl, YacTOThI
MPUJIOKEHHOTO MOJISI JJIsl Pa3jMYHBIX TUIIOB JUAJIEKTPUKOB. KOHIEHCATOpHBIE U W30JSLUOHHBIC
MaTepuaibl. DIEKTPOIPOBOJHOCTD IUIIEKTPUKOB. 3aBUCUMOCTb COIIPOTUBICHUSI AUDIEKTPUKOB OT
TEMIIEpaTypbl, HAINPSIKEHUs, BIAXKHOCTU, BPEMEHHM BBIIEPKKU B AJIEKTPUUYECKOM Ioje. TaHreHC
yria JUDJIEKTPUYECKUX  IIOTepb. Buabl  aMdIeKTpuyeckux  norepb.  JMdieKTpuueckas
MIPOHUIIAEMOCTh U IOTEPU B JUANEKTPUKAX 3aBUCUMOCTb JIUAJIEKTPUUYECKON MPOHUIAEMOCTH OT
TEMIIEpaTypbl, 4YacTOTHl IPUJIOKEHHOI'O JJIEKTPUYECKOIO0 TOJA Ul  Pa3jIMYHBIX  THUIIOB
JUAIEKTPUKOB. TaHreHc yria AMAIEKTpUYECKHX mnorepb. CXeMbl 3aMElIeHUsl. DKBUBAJCHTHBIC
CXEMBbI TUAJIEKTPUKOB Ha BBICOKHUX YacTOTaxX. Buzpl nuanekTpuyeckux norepb. OCHOBHBIE METO/IbI
UCCIIIOBaHMsl JAMAJIEKTPUKOB M ompeaeneHus ux napamerpoB. IIpo6oit nusnextpukoB [IpobGoit
JUDIEKTPUKOB. (PU3MYECKHE NPOLECCHl B JIUANEKTPUKAX IPU DIJIEKTPUUYECKOM, TEIJIOBOM, H
AIIEKTPOXUMUYECKOM MexaHu3Max mpobos. IlpoGoii rasos. 3akon Ilamena. HeonnopomHbie
anekTpudyeckue mnons. HeonHopoaHble KOMMO3MIMOHHBIE MaTepuaibl. [IpoGoit  TBepabIx
TAIeKTpUKOB. OCHOBHBIE 3JIEKTpOo(pu3nYecKre, (PU3UKO-MEXaHMYECKHEe M Temao(u3ndeckue U
oOure pU3nKO-XUMHUYECKUE CBOWCTBA ANAIEKTPUKOB. Kepamuueckue nuanextpuku Kepamuueckue
JUBJIEKTPUKH, OCHOBBI TEXHOJIOTMM MX H3roroBieHus. CocraB, 31MeKTpopU3NYEeCKHe CBOMCTBA,
METOJbl CO3/laHusl U 00pabOTKM MoauMEpoB. OCHOBBI CO3[aHUSI CMECEBBIX U HAIOJIHEHHBIX
MOJIMMEPHBIX H30JLMOHHBIX M IOJYINPOBOMAIIMX KOMIO3ULMU. Peakuuu nonuMepusanuu U
MTOJINKOHICHCALIMH. .

3. HDOGOOHHKO6bl€ maniepuaiivbl

3.1. IIpoBOgHMKOBBIE MaTEPHAIIBI U IPOTEKAKOIINE B HUX ITPOLECCHI

Bungsl  mpoBogHMKOBBIX MaTepuanoB. OOmme cBeaeHMs O NpoBoAHMKax. [Ipupona
MIPOBOJAMMOCTH M OCHOBHBIE XapaKTEpUCTHUKU MPOBOJHUKOBBIX MaTepuaioB. Knaccudukanus
IIPOBOJAHMKOBBIX MaTepuanoB. MeTalabl BBICOKOM MPOBOAMMOCTH. MeTalipl U MX CIUIaBbl CO
CpPEIHUM 3HAuU€HHUEM TeMIIepaTyphl IIaBieHus. TyroraBkue MeTamibl. JIETKOIIaBKHUE METaJlIbl.
bnaropognsle Meramibl. KonTakTHble Marepuainsl. dusnueckas Nnpupoja 3JIEKTPOINPOBOIHOCTH
MetaimioB. Teopust [pyne. Cratndeckas 3JIE€KTPONPOBOJHOCTh. 3aBHCUMOCTH  YAEIBHOTO
AIIEKTPUYECKOTO CONPOTUBIIEHUS METAUIOB OT TEMIIEPATYpbl M YaCTOTHI AJIEKTPUUYECKOTO IOJIS.
KonTakTHas pa3HOCTh TOTEHIMANOB. BiusHHe TeMmepaTypbl, KOHILEHTPAllUd MpPUMECEH,
CTPYKTYPHBIX JI€()EKTOB Ha yJEIbHOE CONMPOTHBIICHHE METAIJIOB DJIEKTPOINPOBOJIHOCTh METAILUIOB
Ha BBICOKMX YacTOTaxX. ODJIEKTPUYECKUE XapaKTePUCTUKH CIulaBoB. [loBepxHOCTHBIN 3¢dekT B

7



Metauiax. CIulaBel METAJIOB. DJIEKTPUUYECKHE CBOMCTBA CIUJIaBOB. 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 — B3aUMHOMN
PacTBOPUMOCTBIO B TBEPJIOM COCTOSTHUU M IBTEKTHYECKUE CIUIaBbl. DU3MUECKUE OTpPaHUYCHUS IJIs
3IEKTPONPOBOAHOCTH METaUIOB U CIulaBoB. KoHTakTHas pa3HOCTh MOTeHUHanaoB, TepMo-D/IC u
tepmonapbl. CBepXNnpoBOAUMOCTb. CBEpXIPOBOJMMOCTh U €€ NMPUMEHEHHUE B HAyKe U TEXHHKE.
CBepxXNnpoBOJHUKM B  MarHUTHBIX moimsix. KpuomnpoBoguuku. JloHmoHoBckas — TiyOuHa
MPOHUKHOBEHHUS, JJIMHA  KOTEPEHTHOCTH, KYNEpPOBCKME Mapbl.  BwickoTemmeparypHbie
cBepxnpoBose matepraibl. Iddext xozeddceona. TexcrypupoBannas BTCII kepamuka..

4. Honynpoeoonuxosvie mamepuaivl

4.1. [TonynpoBOITHUKOBBIE MATEPUAJIbl U MTPOTEKAOIINE B HUX IIPOLIECCHI

IlonmynpOBOHUKOBBIE ~ MaTepuanbl M HMX  OCHOBHBIE  cBoWcTBa. llomympoBogHUKH.
Knaccudukanus momxynpoBOAHUKOBBIX MaTepuanoB. OOIIMe CBEACHUS O TMOJXYIPOBOJAHHUKAX.
Kpucramnnaeckue ctpyktypbl. COOCTBEHHBIE M TPUMECHBIC MOJYNPOBOIHUKHU. JlermpoBaHue.
JloHOpHBIE M aKIENTOpPHBbIE MOJYNPOBOAHUKU. [lOIyIpOBOJHUKOBBIE U JAMDJIEKTPUUYECKHE
xumuueckue coenuuenus. IlomynpoBognukoBbie coenunenus A3BS, A2B6, A4B4. u ux
cTtpyktypa. Kapbun kpemHus. 3aBUCUMOCTb OT TEMIIEPATypbl OCHOBHBIX IapaMETPOB
MOJIYITPOBOJTHUKOB.  DJIEKTPONPOBOAHOCTh TMOJYNPOBOAHUKOB. [loaBuxkHOCTH. BripanuBanue
MOHOKpHUcTaIoB. Ddekt Xomra. Ddext Ilenbrhe..

5. Maenummnvie mamepuaiol

5.1. MarautHble MaTepualbl 4 IPOTEKAIOIINE B HUX IIPOLECCHI

CgoiictBa (eppo- u peppumarneTnkoB. Kinaccudukanusi BemecTB o MarHUTHBIM CBOWCTBAM.
®eppo-, anTudeppo- U peppumarHeTusM. Pusudeckas npupoja ¢eppoMarserusma. JJoMeHHbIE
cTpyKkTypbl. HamarununBanue ¢peppomarneruka. OOMeHnHoe B3auMoeictsue. [lerns rucrepesuca.
MaruutHas TNpPOHMIIAEMOCT W €€ 3aBUCHUMOCTb OT HAIPSDKEHHOCTH MAarHUTHOTO — MOJIS.
ONEKTPOTEXHUUECKHUE CTalld. OJEKTPOTEXHUYECKHE CTajld, HMeEIolue OoJIbIIne WHIYKIUU
HachllleHUs. JIuThle BBICOKOKOAPLMTUBHBIE CIIIaBbl. BiusHue TemmepaTypsl M 4acTOTHl Ha
MarHuTHble CBOiicTBa (eppomarHeTukoB. llorepu »SHepruM B MarHUTHBIX MarepHasax.
MarauTomMsarkiue ¥ MarHUTOTBepAble MaTrepuaisl. CIulaBbl HA OCHOBE PEIKO3EMENBHBIX METAJNIOB
(P3M). Ilonyuenue, cBoiicTBa M NMpUMeHEHHE (eppuTOB. MarHUTHBIE MaTepHalbl CHEIHATIbHOTO
HazHaueHus. Pepputsl i ycrporctB CBY. MarauTs! U3 nopomkos. Marepuaisl 111 MarHUTHOU
3anucu. O¢dexkr Papanes. MarHuroontudeckas 3anuch HHPopManuu. MarHuToIUINEKTPUKH,
(beppuThl 1 MAarHUTOOIITHKA. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenue TeMIepaTypHbIX 3aBUCUMOCTEH 3JEKTPUUECKUX CONPOTUBIICHUIN
IIPOBOJAHHMKOBBIX U MOJIYIPOBOJIHUKOBBIX MaTepHasos. (4 yaca).;
2. UccnenoBaHue 3JIEKTPUUECKON IPOUYHOCTH TBEPABIX AUIIEKTPUKOB (4 yaca).;
3. UccnenoBanue MarHUTHBIX MaTeprasioB (4 yaca).;
4. OnpeneneHue AUAICKTPUUECKON MPOHUIIAEMOCTH M TaHTEHCA yIia AUAJIEKTPUIECKUX
MOTEPh TBEPBIX TUDIIEKTPUKOB (IEKTPOU3ONISIIMOHHBIX MATEPHAIOB) Ha BBICOKMX YaCTOTaX
(4 gaca).;
5. Ompenenenne TUAIIEKTPUYECKON TIPOHUIIAEMOCTH U TAHT'€HCA YTIIa TUAIIEKTPHYECKIX



NOTEPb TBEPABIX AUIIEKTPUKOB HAa IEPEMEHHOM TOKE (TeMIlepaTypHbIE 3aBUCUMOCTH) (4
yaca).;

6. UccrnenoBanue TeMnepaTypHOi 3aBUCUMOCTH ITPOBOJMMOCTH KOMIIO3UIIMOHHBIX
MaTtepuaioB (4 Jaca)..

3.5 KoncyabTanum

H~own

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

OOcyxneHue martepuajioB 1o kedicam pazzaena "Kmaccudukamus 37I€KTPOTEXHUUYECKHUX
MarepuanoB"
OO6cyxaeHrne MaTepuaioB 1o Keicam pasjaena "J{usnekrpuyeckue Mateprab”
OO6cyxeHre MaTepuaioB Mo kKeiicam pasaena "[I[poBoIHUKOBEIE MaTepHAIIbI"
OO6cyxnenre MaTepuaioB o Keicam pasjaena "MarauTHbie MaTepraibl”

Texywuti konmpoas (TK)

Koncynpranum HampaBieHbl Ha MOMy4YeHUE MHAWBHUIYAIBHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJbHBIX ~MeponpusTuii mno paszgeny "Knaccuduxamuss 3aeKTpOTEXHUUYECKUX
MarepuayioB"

Koncynpranuu HampaBieHbl Ha TOJYYCHHE UHAUBUIYATBHOTO 3aaHUS ISl BBITTOJHEHHS
KOHTPOJIBHBIX MEPOIPUATUH 10 pazaeny "JlusrnekTpuuyeckue maTepuaisl”

Koncynpranuu HarmpaBieHbl Ha TOJYYCHUE WHAMBUAYAIBLHOTO 33/JaHUS JJIS BBIMOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 10 pa3zaeny "[IpoBoaHNKOBEIE MaTepUaIbl"

Koncynpranuu HampaBiaeHbl Ha TMOJIYYCHHE UHAUBUIYATBHOTO 3aaHUs ISl BHITIOJHEHUS
KOHTPOJIBHBIX MEPOIPUATUI 10 pa3aeny "[lonynpoBoiHUKOBEIE MaTepUabl"
Koncynpranuu HampaBieHbl Ha TOJYYCHUE WHAMBUAYAIBLHOTO 3a/JaHUS JJIS BBIMOJTHEHUS
KOHTPOJIBHBIX MEPOIIPUATUI 1O pa3aeny "MarHuTHbele MaTepuanbl”

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHbBIE PE3YAbTAThI 00yUEHUS

Howmep paznena
JUCUHUILTUHEI (B

O1neHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
10 TUCIUIUINHE COOTBETCTBUH C
WHNKATOPOB
(B cCOOTBETCTBHHM C paznesiom 1) n.3.1)
1]12[3[4]5
3HaTh:
pa3iIMyYHbIE KJIacChl MaTEPHAJIOB, Ortuer/3amura nabopaTopHoii paboTsl «MccaenoBanue
HCIIOJIb3YEMBIX B DJIEKTPOIHEPTETHKE U MarHUTOMSTKUX MaTEPHUAJIOB) + TECTHPOBAHKE
ANEKTPOTEXHUKE, UX MapaMeTpbl U .
P ’ PamMetp Pacuetrno-rpaduueckas pabora/3amura iabopaTopHOii paboThI
OCHOBHBIE (pU3MUECKUE CBOICTBA .
«OrmpeienieHue TeMITepaTyPHBIX 3aBUCUMOCTEH AIIEKTPUICCKHIX
U-20mk-6 + | + | + | conpOTUBJICHMIA TPOBOJHUKOBBIX H MOJIYIPOBOJIHUKOBBIX
MaTepuaioB"
KonTponbnas pabora/Kontponbnas pabota, Tema: MaruutHbie
MaTepuaibl, [loaynpoBOTHUKOBEIC MATEPHUAIIBI, UX CBOHCTBA H
3aBHCHMOCTH.
OCHOBHBIE€ METOIbI OTIPEICTICHUS Otuyet/3amura nabopatopHoit padbotsl «lccnenoBanue
ANEKTPOPUZUYECKUX ITAPAMETPOB ANEKTPUYECKON MPOYHOCTU TBEPABIX JTUIIEKTPHUKOB
MaTEPHUAJIOB JICKTPOIHEPTCTHKH H (3MIEKTPOUBOISAIIMOHHBIX MAaTEPHUAIIOB))
ANEKTPOTEXHUKU .
p Otuer/3amura nabopaTopHoii paboTsl «OnpeneneHue
JTUDIIEKTPUIECKON TPOHUIIAEMOCTH M TAHTSHCA yTiia
JTUDIIEKTPUUECKHUX TTOTEPh TBEPBIX AUIIEKTPUKOB Ha yacToTe 50
I'o»
NI-20mnx-6 + |+

PacuetHo-Tpaduueckas pabota/3amuTa 1a00paTOpHON pabOTHI
«Omnpenenenre TUAIEKTPUIECKON MPOHUIIAEMOCTH U TaHT€HCa
yTJ1a AM3IEKTPUUECKUX MOTEPh TBEP/IBIX IUIIEKTPUKOB
(97EeKTPOU3OISIIIMOHHBIX MaTePHAJIOB) Ha BEICOKUX YacTOTAX»

PacuetHo-Tpaduueckas pabota/3amuTa 1a00paTOpHON pabOTHI
«OmnpeneneHne TeMIepaTypHbIX 3aBUCHIMOCTEH AIIEKTPUIECKIX
COIIPOTHBIIEHUH MPOBOJHUKOBBIX U OJTYIPOBOTHUKOBBIX
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MarepuaioB"

Oruer/3amura 1abopaTopHOil paboThl «OmnpeneneHue yaelbHbIX
IIEKTPUUECKUX COMPOTHUBICHUN TBEPBIX AUIICKTPUKOB

KonTtponsnas padora/KonrponsHas padora Temsr:
Jlnsnekrpuueckre MaTepuaiisl, [IpoBOTHHKOBBIC 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 peanmsanuu: Jlonmyck k 1abopaTopHoit paboTe
1. 3ammra naboparopHoi paboThl «VccienoBaHne IIEKTPUIECKON TPOYHOCTH TBEPIBIX
JIUAJICKTPUKOB (JIEKTPOU3OJIAIIMOHHBIX MaTepuaioB)» (OT4der)
2. 3amuTa 1abopaTopHoi paboThl «OmpeneneHue TUIICKTPUISCKON MPOHUIIAEMOCTH U
TaHTeHCa yIJla JUAJIEKTPUYECKUX MOTePh TBEPAbIX AUAIEKTpUKOB HA yactoTe 50 'y (OTuer)
3. 3amuTa naboparopHoii paboThl «OnpeneeHre TEMIEPATYPHbIX 3aBUCUMOCTEH
ANEKTPUYECKUX COMPOTUBICHUN MTPOBOAHUKOBBIX U MOJIYIPOBOIHUKOBBIX MaTEpHUaoB"
(Pacuerno-rpaduueckas pabora)

®Dopma peanuzaruu: [lucbmennas pabora
1. Konrponbnas padota Temsl: [{usnekrpuueckue Matepuaisl, [I[poBoTHUKOBBIE MaTEpUaIbI,
(KonTpoabsHas pabora)
2. Konrponbnas pabdora, Tema: MaruutHble MaTepuansl, [1omyrpoBoIHUKOBBIE MaTEPHUANIBI, UX
cBoiricTBa 1 3aBucUMOCTH. (KoHTponbsHas padoTa)

Dopma peanmzanuu: CmemanHas Gopma
1. 3amura naboparopHoit paboThl «VccienoBaHue MArHUTOMSTKAX MaTepUaJIOBy +
tectupoBanue (Otyer)
2. 3amura 1abopatopHOi paboTel «OmpeaesieHne TU3IeKTPUIECKON MPOHUIIAeMOCTH U
TaHTEHCAa yIJia JUAJICKTPUICCKUX MTOTEPh TBEPABIX AUAIEKTPUKOB (3JEKTPOU30ISIIMOHHBIX
MaTepHaloB) Ha BEICOKUX yacToTax» (PacuetHo-rpaduueckas padora)
3. 3ammTa nabopaTopHOr paboThl «OMnpeeieHne YASTbHBIX AIEKTPUIECKUX COMTPOTUBICHHUI
TBEPJBIX TUANEKTPUKOB)» (OTuer)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsSI ATTECTAIUS MO ANUCHHUIJINHE
Ixzamen (Cemecmp Ne3)
[To ycTaHOBIEHHOMY alNTOPUTMY pacyeTa UTOTOBOM OIEHKU

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. boropomunxkwuii, H. I1. DnekrpoTrexHuueckue Marepuaibl ;| YUeOHUK IS SJIEKTPOTEXHUYECKHUX U
sHepreTHueckux crneunaibHocteit By3oB / H. I1. boroponuukuii, B. B. Ilacsinkos, B. M. Tapees. —
7-e u3n., nepepad. u gom. — JI. : DHeproaromusnat, 1985. —304 c.;

2. Mupomandenko, A. 0. Jlusnexktpuyeckue MaTepuasl . yueOHOE TTocoOue o Kypey
"DIEKTPOTEXHUUECKOE MAaTEPUAJIOBEACHHE' 110 HAIIPABIEHUIO "DIIEKTPOIHEPIEeTUKA U
anektporexuuka" / A. FO. Mupomnnuenko, JI. C. Xonoansiit, Har. uccnen. ya-t "MOU". — M. :
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Wzn-Bo MDOU, 2017. — 140 c. — ISBN 978-5-7046-1787-7.
http://elib.mpei.ru/elib/view.php?id=8859;

3. Ipo3nos, H. I'. Dnekrpomarepuanosencuue : yueonuk s nty / H. I'. Ipo3nos, H. B. Hukynus.
— M. : Beicrast mikona, 1973. — 310 c¢. — (IlpodrexobpazoBanue. DHEpreTrKa).;

4. Qynkun, A. H. DnekTpoTeXHUYeCcKoe MaTepruaioBEICHHE | yIeOHOE TOCOOHE 110 HAPaBICHUSIM
"DIIEeKTPOTEXHUKA, AICKTPOMEXaHUKa U JIEKTPOTeXHOJIorun" 1 "DnekTposHepreruka” / A. H.
Hynxun, B. C. KuMm. — 6-¢ usn., crep. — Cankr-IletepOypr : Jlanb, 2024. — 200 c. — ISBN 978-5-
507-49676-1.;

5. Xomonnsrtii C.J1. , CepebpsinaukoB C.B. , boeB M.A. - "MeTobI UCTIBITAHUN U TUAaTHOCTUKHU B
3JICKTPOU3OISIITMOHHON 1 KabenpHOo# TexHuke", M3narenbctBo: "M3narensckuii jom MOU",
Mocksa, 2016 - (232 ¢.)

http://e.lanbook.com/books/element.php?pll_id=72237,

6. Copokun B. C.,Antunos b. JI.,JIazapeBa H. I1.- "Marepuaibl 1 371€MEHTHI 3JIEKTPOHHOMN
TexHUKH. [I[pOBOTHUKY, TOTYIIPOBOIHUKH, TUINEKTPUKU", (2-€ u31., ucnp.), M3maTenscTBo:
"Jlanp", Cankr-IlerepOypr, 2022 - (448 c.)

https://e.lanbook.com/book/212135.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecredeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpamM;

3. Windows / OniepanimonHas cuctema cemeicTra Linux.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIpaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumu, OcHamenune
HaHMEHOBaHHe
VY4eOHble ayAUTOPUH H-203, JlekronHas yuebHas rapTa co CKaMbeH, CTOJI
JUISl TIPOBEJICHUS ayIUTOpUs npenojaBaTess, CTyl, TpuOyHa,

JICKIIMOHHBIX 3aHATUN U
TCKYIICTO KOHTPOJIA

MYJIbTUMEIUINHBINA TPOEKTOP

VY4eOHble ayautopun
JUTSL IPOBEICHUS
71a00paTOPHBIX 3aHATHH

E-318, JIabopaTopus
OJICKTPOTECXHUYCCKUX,
pPaMOTeXHUYECKUX
MaTepHaJIOB U MaTepPHAJIOB
JIEKTPOHHON TEXHUKH

CTOJI MIPEToAaBaTelis, CTOJ, CTOJ
y4eOHBIN, CTYI, HIKad 111 XpaHEHUs
MHBEHTapsl, J0CKa MEJI0Bast, JOCKa
MapKepHas Iepe/IBUKHas,
o0opynoBaHue yueOHOE, MHBEHTaph
y4eOHBIN, CTeH T y4eOHbIN

E-319, Yuebnas naboparopus
BBICOKOBOJIbTHBIX U3MEPEHUIt
rnapaMmeTpoB U30JILUOHHBIX
MaTepHaJIOB U U3JeNUI

CTEJIaX MJI XpaHEHUsl HHBEHTaps,
CTOJI, CTYJI, IIKad 11 XpaHEeHUs
MHBEHTaps1, 000py10BaHKE ydeOHOe

E-317, Yuebnas nabopatopus
INEKTPOTEXHUYECKUX,
pPaIMOTEXHUYECKUX
MaTEpUaIOB U MaTEPUAJIOB
3JIEKTPOHHOU TEXHUKHU

CTOJI TIPETIoIaBaTelsl, CTOM, CTYII,
mkad, 10CKa MeJIoBasi, JJa0OpaTOPHBIIA
cTeH]1, 000opyoBaHHe yueOHOE,
WHBEHTAph Y4eOHBII
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YueOHbIC ayAUTOPUHU
JUTSI TIPOBEICHUS
MIPOMEKYTOUYHOM

aTTecTaluu

E-318, JlabopaTopust
ANEKTPOTEXHUIECCKUX,
PaIMOTEXHUYECKHX
MaTepHUaIoB U MaTEPUaJIOB
AJIEKTPOHHON TEXHHUKH

CTOJI TIPETIO/IaBATENSI, CTOJI, CTOJ
y4eOHBIH, CTYI, Kad U1 XpaHSHUs
MHBEHTAps, JOCKa MEJIOBas, 10CKa
MapKepHas IepeIBIKHA,
obopynoBanue yueOHOE, MTHBEHTAPh
y4eOHBIH, CTeH]] y4eOHbII

E-319, Yuebnas nabopaTopus
BBICOKOBOJIbTHBIX U3MEPEHUN
MapamMeTpoB U30JISIUOHHBIX
MATEPHUAJIOB U U3JICIIHI

CTEIUTaX Il XpaHCHUs MHBEHTAPS,
CTOJI, CTYJI, IKad s XpaHESHUs
WHBEHTaps1, 000pyI0BaHNE yueOHOE

E-317, Yuebnas nabopaTopus
ANEKTPOTEXHUICCKUX,
PaIMOTEXHUYECKHX
MaTepHUaIoB U MaTEPUaJIOB
JIEKTPOHHOW TEXHHUKH

CTOJI MIPETIoIaBaTelsi, CTOJ, CTYII,
mkad, T0CKa MeJIoBasi, JJA0OPaTOPHBIA
cTeH1, 000opyoBaHKE YueOHOE,
MHBEHTAPh Y4COHBII

ITomemenust misa
CaMOCTOSITEIbHOH
paboThl

HTB-302, UuranbHbIi 3a1
oTena o0CIyKUBaHUs
y4eOHOM JTUTEpaTypoin

CTYJI, CTOJI TIUCbMEHHBIN,
KOMIIBIOTEPHAsI CETh C BBIXOIOM B
HHTepHeT, KOMIIBIOTEP EPCOHAIBHBIN

Ilomenienus st
KOHCYJIbTUPOBAHUS

E-310a, Kabunet coTpy1HUKOB
kad. "OTOMK"

Kpecio pabouee, CTeIUIax IS
XPaHEHHS KHUT, CTOJ KOMIIBIOTEPHBIH,
CTYJ, Kad Ui TOKyMEHTOB, IIKad
JUISL OACXKIBI, CTOJI THCHhMEHHBIH,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
HNHtepHer, cepBep, KOMIIBIOTED
MePCOHAIBLHBIN, TPUHTEP

Ilomemenust misa
XpaHCHHS
o0opyI0BaHUs U
y4eOHOr0 MHBEHTaps

E-302/1, Cxiag "®TOMK"

CTOJI
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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

3amuTa nabopatopHoi padoThl «OrpenesaeHe yAeIbHbIX AEKTPUUECKIX COMPOTUBIICHUN
TBEPABIX TUNIEKTPUKOBY» (OTUET)

3amuTa nabopatopHoi paboTsl «OmnpenesaeHne TUAIEKTPUIECKOW MPOHUIIAEMOCTH U TaHTeHCa
yria JU3JIEKTPUYECKUX MTOTEPh TBEPBIX AUIEKTPUKOB (IEKTPOU30JIALIMOHHBIX MATEPHAIIOB)
Ha BBICOKUX YacToTax» (PacueTHo-rpaduyeckas padora)

3amuTa 1adopaTopHON padoThl «OMpenecHre TUIICKTPUISCKON MPOHUIIAEMOCTH U TaHTeHCa
yria IU3JIeKTPUYECKUX MOTePh TBEPIbIX AMAIEKTpUKOB Ha yactoTe 50 'y (OTuer)
KonTponbnas padota Temsr: usnexkrpudeckue marepuaisl, [I[poBogHIKOBBIE MaTepUabl,
(KonTpoabpHas pabora)

3amura tabopatopHoii paboTel «lccinenqoBanne MeKTPUIECKON MPOYHOCTH TBEPIBIX
JURJIEKTPUKOB (3JIEKTPOU3OJISILIMOHHBIX MaTepuanoB)» (OTuer)

3amuTa nabopatopHoi padoTsl «VccnenoBaHne MArHUTOMSTKUX MaTepUaIoBy» + TECTUPOBAHUE
(Otuer)

3amuTa nabopatopHoi padoThl «OmnpeneraeHne TeMIEPaTyPHbIX 3aBUCUMOCTEH 3JIEKTPUUECKUX
COIIPOTHBIICHUH MMPOBOJTHUKOBBIX U TIOJTYIPOBOJHUKOBBIX MaTepuaiioB" (PacueTHo-rpaduueckas
pabora)

KonTponbhas padota, Tema: MaruutHele MaTepuasl, [1oaynpoBoJHUKOBEIE MaTEpUATIbL, UX
cBoricTBa 1 3aBucuMOCTH. (KoHTponbsHas padoTa)

By npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen KM: 1 2 3 4 5 6 7 8
pasnena TUCIIAILINHEI Henens 4 6 8 10 12 14 16 16
KM:
Knaccudukanms
1 AIIEKTPOTEXHUYECKUX
MaTEepHUaJIOB
Knaccudukanus
11 AIIEKTPOTEXHUICCKUX + + + + + +
MaTepUajoB MO PUINYECKUM
CBOMCTBaM
2 JmdnekTpudeckie MaTeprabl
21 JuanekTpudeckie MaTepraibl U + + + + 4 4
MIPOTEKAOIINE B HUX MTPOIECCHI
3 [TpoBOAHUKOBBIE MATEPUAITBI
31 [TpoBOAHMKOBBIC MaTEPHUAITBI U + 4 +
MPOTEKAOIINE B HUX MPOIECCHI
4 [TonynmpoBOTHUKOBBIE
MaTepuabl
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[TonynpoBOIHMKOBBIE

4.1 MaTepHuabl U IPOTEKaroIue B + + +
HUX IPOLIECCHI
5 MarsuTHble MaTepualbl
51 MarauTHble MaTepHalibl U + + +
IPOTEKAIOIME B HUX ITPOLIECCHI
Bec KM, %: | 12 12 12 14 12 12 12 14
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