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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‘leﬂﬂﬂ
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
OIIK-5 Cnocoben N-20mk-5s JemoncTpupyer SHaTb.
UCIIOJIb30BaTh CBOMCTBA 3HaHWe oOJacTeil mpuMeHenusi, | - OCHOBHBIC MCTOBI OIIPCACICHHA
KOHCTPYKLMOHHBIX U CBOMCTB, XapaKTEPUCTUK U SIEKTPOGUZUICCKHX NTAPaMETPOB
3JIEKTPOTEXHUUECKHUX METOA0B HUCCIIEJOBAHUS MaTCpHUaJioB 3JICKTPOSHCPICTUKH U
MAaTEPUAIIOB B pacueTax BIEKTPOTEXHUYECKUX SJIEKTPOTEXHUKH;
apamMeTpoOB U PEKUMOB MaTepuasoB, BEIOUpaeT - Pa3JIMIHBIC KIaCChl MaTEPHAJIOB,
00BEKTOR IEKTPOTEXHUUCCKHE UCTOJIb3YEMBbIX B AJIEKTPOIHEPIeTUKE U
npodeccuoHaNbHOM MaTepHalbl B COOTBETCTBUM ¢ | HICKTPOTCXHUKE, HX ITAPAMETPRI 1
NeSTeabHOCTH TpeGyeMbIMH OCHOBHBIE (PU3NUECKUE CBOMCTBA.
XapaKTepUCTHKAMH
YMETh!
- UCTIOJIH30BATh (PU3UIECKUE 3aKOHBI U
MaTeMaTHYeCKHUe MOJICIH JIJIsl ONTMCAHUS
MIPOIIECCOB, TPOUCXOISAIINX B PA3TMIHBIX
MaTepuanax;
- PacCUYHTHIBATH AIIEKTPOPUZNIECKIE
napaMmeTpbl
MaTepHATIOBIICKTPOIHEPTETHKH U
HJIEKTPOTEXHUKH 110 TAHHBIM U3MEpPEHHIA.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHanbHOW 00pa3oBaTeNbHON IMporpaMme
Onektpomexanuka (mamee — OIIOIl), nanpasnenust moarotoBku 13.03.02 DnexTposHEpreTHka u
ANEKTPOTEXHUKA, YPOBEHb O0pa30BaHUS: BBICIIEE 00pa30BaHUE - OaKaTaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero ooOpa3oBaHusI.




P€3y.HbTaTBI 06yquI/151, TOJIYYCHHBIC TPHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IPpH BbIITOJIHCHHUN
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 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
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 35 4 8 16 - - - - - - 11 - Ilodz0moska K KOHmMPOALHOU padome:
Marepuabl 1 W3yyeHne MaTepHasoB 10 pa3Aeiny
MPOTEKAIOIINE B HUX " IunnekTpruuecKre MaTepualbl U MOArOTOBKA
HPOLECCHI K KOHTPOJIbHOH paboTe
11 JuanexTpudeckue 35 8 16 - - - - - - 11 - CamocmoamensHoe usyuenue

MaTepuasbl U
MIPOTEKAOIINE B HUX
MIPOLIECCHI

meopemuueckozo mamepuana: N3ydenne
JIOTIOTHUTEIHHOTO MaTepralia o pasaery

" IunieKTpuuecKre MaTepuabl”

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny

" IunniekTpuuecKre MaTepuansl”

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "JlusnekTpuueckue Marepuaibl”
MaTepHuainy.

1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
ITpopaboTka JeKInH, BBIOJIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], 11-521
[2], 21-332
[3], 12-234
[4], 12-432




[TpoBoaHUKOBEIE 23 8 4 - - - - - - 11 - Ilo0dz0mogKa K meKyuiemy KOHmpoio:

MaTepuabl IToBTOpeHue maTepuaa 1o pasaeiny
IIpoBoHNKOBEIE 23 8 4 - - - - - - 11 - "[IpoBOgHUKOBBIE MaTepHabl"
MaTepuabl Ilodzomogexa k nabopamopuoit padome: Jns

BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK K€ NU3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNbTaTOB 10 H3YYCHHOMY B
paznene "IIpoBoAHHUKOBEIE MaTepUAIIbI"
Marepuany.

IIodzomogKa K ayOumopHusimM 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Camocmoamensnoe uzyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"[IpoBogHMKOBBIE MaTepHabl"

H3yuenue mamepuanog 1umepamypHbix

UCHOYHUKOG:

[1], 11-521

[2], 21-332

[3], 12-234

[4], 12-432
MarHuTHble 25 8 6 - - - - - - 11 - IIodzomogka K ayOumopHusimM 3aHAMUAM:
MaTepuabl ITpopaboTka JIeKIINH, BBITOJHEHUE U
MarHuTHble 25 8 6 - - - - - - 11 - MOJICOTOBKA K 3amuTe jab. paboTh
MaTepuabl Ilod20mogKa K KOHmMPOILHOU padome:

Wzydenne MaTepuaioB Mo pas3uery
"MaruutHele MaTepHuaisl" U MOArOTOBKA K
KOHTPOJBHOI paboTte

Camocmoamenvnoe uzyuenue
meopemuuecko20 mamepuana: zyueHue
JIOTIOJTHUTEIFHOTO MaTepuaa Mo pa3aeny
"MarHuTHBIE MaTepHaIbl"

Iloozomoexa k mexyuwiemy KOHmpoaio:
IToBTOpEeHue MaTepuana 1no pasaeny
"MarHuTHBIE MaTepHaIbl"

Iloozomoeka Kk rabopamopnoii padome: J1ns

6




BBITIOJTHEHUS 33/1aHUH 110 JTaOOpaTopHO padore
HEOOX0AMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK e U3y4HUTh BOIIPOCH BAPUAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "MarauTHble MaTepUANbl" MaTepHaty.
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[1], 11-521
[2], 21-332
[3], 12-234
[4], 12-432

IlosynnpoBOIHUKOBEIE
MaTepHabl

25

11

Camocmosamenbroe uzyueHnue
meopemuuecKo2o mamepuaia. I/IsyquMe

4.1

IlosynpoBOIHUKOBEIE
MaTepHabl

25

11

JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"ITonynpoBOAHUKOBEIE MaTepHaIIbI"
Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne maTepuaioB Mo pa3uery
"ITonynpoBOAHUKOBBIE MaTepUaIIbl" U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HE00X0IMMO MIPEABAPUTENHHO U3YUUTh TEMY U
3a]1a4¥ BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "IlomynpoBOJHUKOBBIE MaTepHabl"
MaTepHuainy.

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"ITonynpoBOAHUKOBBIE MaTepHalbl"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 11-521
[2], 21-332
[3], 12-234
[4], 12-432

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

32

32

0.5

44

33.5




‘ HToro 3a cemecTp ‘ 144.0 ‘ ‘ 32 ‘ 32 ‘ - ‘ 2 ‘ - ‘ 0.5 ‘ 775 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



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. TlonynpoBOAHUKOBBIE MaTEpUAIIbI

[TomynpoBOHMKOBBIE ~ MaTepuaidbl W HMX OCHOBHBIE  cBoiicTBa.  IlosympoBomHUKH.
Knaccudukanus nonynpoBOAHUKOBBIX MaTepuanoB. OOIIMe CBEIEHHS O MOJYNpPOBOJHUKAX.
Kpucrannuueckue cTpykTypbl. COOCTBEHHbIE M NpPUMECHBIE IOJIYIPOBOAHUKU. JlerupoBaHue.
JloHOpHBIE W aKUEeNnTOpHbIe MOJYNPOBOAHUKHU. [loMynpoBOJAHMKOBBIE M AMDIEKTPUUECKHE
xumuueckue coeauHeHud. [lomynpoBonHukoBsle coenuHeHuss A3BS, A2B6, A4B4. u ux
cTtpyktypa. Kapbun kpemHusa. 3aBUCUMOCTh OT TEMIEpAaTypbl OCHOBHBIX IapamMeTpOB
MOJIYTIPOBOJHUKOB.  DJIEKTPONPOBOAHOCTh TMOIYNPOBOAHUKOB. [loaBmkHOCTh. BbIpamuBanue
MOHOKpHUCTAILTOB. Dpdext Xomna. Dddekr [lenbrhe..

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. 6. Onpenenenne TemMnepaTypHbIX 3aBUCUMOCTEN SJIEKTPUUYECKUX COMPOTUBIICHHI
MIPOBOJIHUKOBBIX U MOJIYIIPOBOJJHUKOBBIX MaTepHaio. (4 yaca).;
2. 5. UccnenoBanue 37eKTpUUECKON MPOYHOCTH TBEPABIX TUAIIEKTPUKOB (4 daca).;
3. 4. UccnenoBaHne MarHUTHBIX MaTepHalioB (4 Jaca).;
4. 2. OnpenaeneHne JUIIEKTPUUECKON TPOHUIIAEMOCTH M TAHTEHCA YTi1a TUAJIEKTPUYECKHUX
MOTEPh TBEP/BIX AUDICKTPUKOB HA IEPEMEHHOM TOKE (TeMIepaTypHble 3aBUCUMOCTH) (4
qaca).;
5. 1. MccnenoBanue TeMIiepaTypHON 3aBUCUMOCTH ITPOBOJMMOCTH KOMIIO3UIIMOHHBIX
MaTtepuaioB (4 Jaca).;
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6. 3. OnpeneneHne qUAIEKTPUUECKON IPOHUIIAEMOCTH U TAHI'€HCA yIila JUAIEKTPUYECKUX
HOTEPh TBEPABIX AUIIEKTPUKOB (3JEKTPOU3OIISIIMUOHHBIX MAaTEPHUAIOB) Ha BBICOKHX YacTOTaxX
(4 gaca)..

3.5 Koncyabranumn

NS

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxaeHne MaTepuaioB Mo Kelicam pazzaena "Jusnekrpuueckue MaTepuast”

OO6cyxaeHrne MaTepualioB 1Mo keicam paszaena "[IpoBoHUKOBBIE MaTepraIbl"

O6cyxaeHne MaTepuaioB Mo Kelicam paszzaena "MarHuTHble MaTepHabr”

OO6cyxaeHre MaTepraoB 1o keiicam pasjaena "[lomypoBogHUKOBBIE MaTEpHaIb"
Texywuti konmpoas (TK)

KoHcynbranuu HanpapieHbl Ha MOJYyYEHUE WHAWBUIYAIBHOTO 3aJaHUS AJIS BBITOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3neny "/{usnekTpuyeckue marepuaibl"”

KoHcynbranuu HanpapieHbl Ha MOJy4YeHUE WHAWBUYAIbHOTO 3a/laHUs JUUIsl BBIIIOJHEHUS
KOHTPOJIbHBIX MEpONpUsATHil 110 pasneny "[IpoBoaHuKOBbIE MaTepHrabl”

KoHcynbranuu HanpapieHbl Ha MOJIyY€HHE WHIAMBHYaIbHOIO 3aJaHUs AJIS BBITOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3jeny "MarHuTHble MaTepuabl”

KoHcynbranuu HanpapieHbl Ha MOJyYEeHUE WHAWBUYAIbHOTO 3a/laHUs ISl BBIIOJHEHUS
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

Howmep paznena
JUCUUILIMHEI (B

O1eHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAaHUE)

Kongsl
TUCIUILTNHE COOTBETCTBHH C
HHUKAaTOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1[2]3]4
3HaTh:
pa3IMYHBIE KJIACChl MATEPUATIOB, UCIOJIb3YEMBIX B Otuet/Km-7. 3amura mabopatopHoit padoTsl «OnpeneneHue
AJIEKTPOIHEPI€TUKE U IEKTPOTEXHUKE, UX TEMIEPATYPHBIX 3aBUCUMOCTEN 3JIEKTPUUECKUX
napaMeTpsl U OCHOBHBIE (DU3MUECKHE CBOICTBA COIPOTUBIICHUH MPOBOIHUKOBBIX U MOJIYIPOBOAHHUKOBBIX
UJT-2011x-5 + MarepuaoB”
KontponbHas padota/km-8. KonTpoiasHas padorta Ne2.
Temsr: [IpoBogHMKOBBIE MaTepuansl, MarHuTHbIE
maTepuansl, [lo1ynpoBOJHUKOBBIE MaTEpUaIbl
OCHOBHBIE METObI OTIPEICTICHUS Otuer/KM1. 3amura naboparopHoit pabotel «OnpeneneHue
ANEKTPOPUZUYECKUX MTAPAMETPOB MATEPHAIIOB yIIeIbHBIX DJIEKTPUYECKUX COMPOTUBICHUIN TBEPABIX
ANEKTPOIHEPTETUKH U AIEKTPOTEXHUKU JUDJIEKTPUKOBY
Otuer/Km-2. 3amuTa nadbopaTopHoii paboTsl «OnpeaeneHue
JTURJIEKTPUYECKON TPOHUIIAEMOCTH M TaHI'€HCa yria
JUDJIEKTPUUECKHUX TIOTEPh TBEPABIX IUIIEKTPUKOB Ha
yactote 50 I'm»
WT-20m1cs + Otuer/Kwm-3. 3amuTa nadbopaTopHoii paboTsl «OnpeaeneHue

JUAJIEKTPUYECKON MPOHUIIAEMOCTH M TAHTE€HCA yTIila
JUDJIEKTPUYECKUX ITOTEPh TBEPABIX IUDIIEKTPUKOB
(27K TPOU3OIALMOHHBIX MaTEpUAJIOB) Ha BHICOKUX
4acTOTax»

KonTponsnas pabora/KM-4. KontposisHas padora Nel"
TemnepaTypHble 3aBUCUMOCTH XapaKTEPUCTUK
JTUBJIEKTPUUECKUX MaTepUAIOB)»

Otuet/Km-5. 3amuTa 1abopaTopHoii paboThl
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«HccnenoBanue 37eKTPUUECKON TPOYHOCTH TBEPABIX
JTUAJIEKTPUKOB (3JIEKTPOU30JISIIIUOHHBIX MaTEPUAJIOB)»

YMmern:

PacCYUTHIBATD AIEKTPOPUINUIECKHIE TApaMETPhI
MaTEPUAIOBIJIEKTPOIHEPTETUKU U DIEKTPOTEXHUKHU
10 TAHHBIM U3MEPEHUIN

N-20onks

Otuer/Kwm-7. 3ammra naboparopHoit padotsl «OnpeneneHue

TEMIEPATYPHBIX 3aBUCUMOCTEH 3JIEKTPUUECKUX
COMPOTHUBIICHUN MTPOBOIHUKOBBIX U TOJYIPOBOJHUKOBBIX
MarepuaioB"

KonTtponsHast pabora/km-8. KontponbHas padorta Ne2.
Tewmpbl: [IpoBOIHUKOBBIE MaTepHUaibl, MarHUTHEIE
Marepuaiibl, [101ynmpoBOIHUKOBBIE MAaTEPUAIIBI

UCIOJIb30BaTh (hU3MUECKUE 3aKOHBI U
MaTeMaTUYeCKUE MOJIETH JJI ONTUCAHUS
MIPOLIECCOB, MPOUCXOSAIINX B PAIUYHBIX
MaTepuagax

N-20omnks

Otuer/Km-6. 3amura 1abopaTopHOil paboThI
«MccnenoBanre MarHUTOMSTKIX MaTEPUAIOB)

KontponbHas padota/km-8. KonTpoiasHas padorta Ne2.
Tewmsr: [IpoBogHMKOBBIE MaTepuansl, MarHuTHbIE
maTepuabl, [lodynpoBOJHUKOBBIE MAaTEpUaIbl
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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 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 yIila JUAJIEKTPUYECKUX MOTEPh TBEP/IbIX AUAICKTPUKOB (JIIEKTPOU3OIISIIUOHHBIX
MaTepHalioB) Ha BEICOKUX 4acToTax» (OTuer)
3. Km-5. 3amuta nabopatopHoii paboTsl «VccienoBanue 3MeKTPUUECKON IPOYHOCTH TBEPABIX
JURJIEKTPUKOB (3JIEKTPOU3OIISILIMOHHBIX MaTepuanoB)» (OTuer)
4. Km-6. 3amura nabopatopHoii pabotsl «MccrneqoBanre MarHUTOMSTKAX MaTePHAIOB)
(Otuer)
5. Km-7. 3amuta nabopatopHoii paboTsl «OmnpeaeneHue TeMepaTypHbIX 3aBUCUMOCTEN
AIIEKTPUUYECKUX COMPOTHBIICHHUH MTPOBOIHUKOBBIX U TOIYIPOBOJHUKOBBIX MaTepHajioB"
(Otuer)
6. KM1. 3amura nabopaTopHoil padboThl «OmnpeneneHne yAeabHbIX IEKTPUIECKIX
COTIPOTUBIICHUH TBEPIBIX AUIICKTPUKOBY (OTUET)

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

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE
Oxsamen (Cemecmp Ned)
[To ycTaHOBIIEHHOMY alNrOPUTMY pacyeTa UTOTOBOM OLIEHKU

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 4 CEMECTD.

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

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE U3TAHNS:

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-¢
u3., crepeorutn . — CII6. : Jlanp-IIpecc, 2003 . — (YuebHuku ais By30B. CrieruaibHas
muteparypa) . - ISBN 5-8114-0410-7 .;
4. Copokun B. C.,Antunos b. JI.,JIazapesa H. I1.- "Martepuansl u 351eMEHTHI 31€KTPOHHOU
TexHUKH. [I[pOBOTHUKY, TOTYIIPOBOIHUKH, TUINEKTPUKU", (2-€ u31., uchp.), M3maTenscTBo:
"Jlanp", Cankr-IlerepOypr, 2021 - (448 c.)
https://e.lanbook.com/book/168852.

5.2 JIuueH3M0HHOE 1 CBOOOIHO PacpocTPaHsieMoe NPOrpaMMHoOe odecreyeHme:

. CHO "ITpomereii";
. PascalABC,;
Python;

. GPSS World Student;
. 7-zip.

0N UTAWN—

. Physical Reference Data;

. Office / Poccuiickuii makeT 0pHCHBIX MPOTPaMMm;
. Maiinn Buneokondepenuuu;

5.3 UntepHeT-pecypchl, BKiIWYas nNpodeccuoHaJIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0uM0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za nannbix Scopus - http://www.scopus.com

6. HanmoHanbHas dj1eKTpOoHHas Oudmoreka - https://rusneb.ru/
7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/
8. Kypnaa Science - https://www.sciencemag.org/
9. DnexTponnas 6udmorexka MOU (36 MIOMH) - http://elib.mpei.ru/login.php
10. OTkpbITas yHuBepcuterckas nnpopmannonnasa cucrema «POCCHS -

https://uisrussia.msu.ru

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun noMeleHusa

Homep aynuTopnu, HAaMMeHOBaHHUe

OcHamenue

VY4ebHble ayIUTOPHH
JUISI IPOBENIEHUS
JIEKIIMOHHBIX 3aHATUH U
TEKYIIEro KOHTPOJIs

2K-120, Mammnnsbii 3a1 MBI

cepBep, KOHIUIIMOHEP

VY4eOHble ayIUTOPHH
JUTSI IPOBENIEHUS
71a00paTOPHBIX 3aHATHN

E-317, Yuebnast maGopaTtopus
ANEKTPOTEXHUIECKHUX,
parMOTEeXHUYECKHX MaTepUaIoB U
MaTepHuaioB 3JIEKTPOHHON

CTOJI TMPeMnoiaBaTesi, CTOM, CTYIL,
mkad, 1ocka MenoBas,
71a00paTOPHBIN CTEHI,

obopynoBanue yaeOHoe,

TEXHUKU WHBEHTAph YICOHBIH
VYuebHbIC ayAUTOPUHN E-317, Yuebnas nabopaTopus CTOJI MpernoaaBaTess, CToMd, CTYJI,
JUTSl IPOBEJICHUS AIEKTPOTEXHUUYECKUX, mkad, 10CKa MeJIoBasi,

MIPOMEKYTOUHON
aTTecTaluuu

PAOUOTEXHUYCCKUX MaTCpHUAIOB U
MaTCpHaJIOB 3J'IeKTp0HH0171

n1abopaTOpPHBIN CTEHI,
obopynoBanue yueOHoe,
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TCXHUKHU

WHBEHTaph YICOHBIN

Ilomemmenust misa
CaMOCTOSITENLHOM
paboThI

HTb-303, KomnerorepHslit
YUTAJILHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
IIMCBbMEHHBIN, BEIIAJIKa JJIs
OJIeK/1bl, KOMIIBIOTEpPHAs CETh C
BBIX0ZI0M B IHTEpHET, KOMIIBIOTED
IIEPCOHAJIBHBIN, IIPUHTED,
KOHIULIMOHED

Ilomemmenust misa
KOHCYJIbTUPOBAHUS

E-302, Yuebnast ayauropust kad.

"OTOMK"

rapTa co CKaMbeH, CTOJI
IperoiaBaTess, CToJ y4eOHbIH,
CTYJI, JOCKa MEJI0Bas

TTomerenust misa
XpaHeHus: 000pyI0BaHUS
U y4eOHOr0 MHBEHTapsI

T-122, Kimagosas

cTeiax, mkad, mxad s
JTOKYMEHTOB
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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. 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
JURJIEKTPUKOB (3JIEKTPOU3OJISILIMOHHBIX MaTepuanoB)» (OTuer)

Kwm-6. 3amura nabopatopHoii paboTsl «MccnegoBanue MarHuTOMSITKUX MaTepuaioB» (OTuer)
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 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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