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NPOIr'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K A.IO'
Bnageney, MUWpOLWHWYEHKO A.HO,
HpeHOI[aBaTeJ]B WaeHTudHKaTop Rpalba695-MiroshnichenAY-fd29ca MI/IpOI_HHI/ILICHKO
(LOIKHOCTB) (moamucs) (pacmudpoBKa MOIIHCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PykoBoguTens

o Bnageneyu AHY4YUH A.C.
00pa30BaTEIbHON IPOrpaMMBbI Maentaguarop RcB58e9d6-AnuchinA5-5e15edb3 A.C. Anyuun
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka

TIO/TIHACH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
v o CseneHva o snagensuye L3N M3K

3aBeyIOIIHI BBITYCKAFOLICH Baseney AHY4UH A.C,
Kaeapsl T S— RCB58e9d6-AnUchinAS-5e15edb3 A.C. Anyuun
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka

TIOJITTHCH)



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 oﬁyqemm
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
OnektporpuBox W aBromarmka (mamee —  OIIOII), wampaeimenus moarotoBku — 13.03.02
DNEKTPOIHEPTETHKA U DTIEKTPOTEXHHUKA, YPOBEHb 00pa30oBaHUs: BhICIIEe 00Opa3oBaHue - OakanaBpHar.

bazupyercs Ha ypoBHE cpeaHero o01mero 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 A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
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 W3yuenne MaTepHaoB 0 pa3aeiy
MPOTEKAIOIINE B HUX " IunnekTpruuecKre MaTepualbl U MOArOTOBKA
MIPOIIECCHI K KOHTPOJIbHOM padoTte
11 JuanexTpudeckue 35 8 16 - - - - - - 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
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEOOXOAMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ N3y4UTh BOIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "JlusnekTpuueckue Marepuaibl”
Marepuay.
1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
ITpopaboTka JeKInH, BBIOJIHEHHE U
MOJITOTOBKA K 3amuTe jab. padoTs
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:
[4], 12-39
2 [TpoBoAHUKOBBIE 25 8 6 - - - - - - 11 - ITodzomoeka Kk mexyuiemy KOHmMpoao:
MaTepualbl [ToBTOpeHne MaTepuana 1Mo pasaeiy
2.1 [TpoBoHUKOBBIE 25 8 6 - - - - - - 11 - "ITpoBOAHMKOBBIE MaTepHabl"




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
pasznene "IIpoBOIHUKOBBIE MaTepHAaIbl"
Marepuay.

Ilo020mo6Ka K ayOumopHovim 3aHAmuAM:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"IIpoBOIHHKOBBEIE MaTepHabl"

H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOG:

[3], 116-121

MarautHsle
MaTepHaIbl

23

11

3.1

MarautHsle
MaTepHabl

23

11

Iloo2omoeka K KOHmMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery
"MaruutHele MaTepuaisl" U MOArOTOBKA K
KOHTPOJIBbHOI! paboTe

Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"MarHuTHbIE MaTepHabl"

Ilo020moeKa K meKyuiemy KOHmpoJiio:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"MaruurtHble MaTepuaibl"

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4 BBHITIOJHEHUS JIA00PaTOPHOU paboTHI, a
TaK K€ U3y4UTh BOTIPOCH BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
paszene "MarauTHble MaTepHaibl' MaTepHamy.
Iloozomoexa K ayoumopHbLyM 3aHAMUAM:
[TpopaboTka JEeKIIH, BEIOJHEHUE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], 376-390

ITomynpoBOIHUKOBEIE
MaTepuasl

25

11

41

ITonynpoBoAHUKOBBIE
MaTepuasl

25

11

Ilo0dz0mogKa K meKyuiemy KOHmpoio:
[ToBTOpeHNe MaTepHaa 1mo pasaey
"TTomymIpoBOTHUKOBEIE MaTepHAITBI"
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3Y4YUTh BONIPOCHI BAPUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "IlomynpoBOJHUKOBBIE MaTepHUabl”
Marepuay.

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3aeiny
"ITonynpoBOAHUKOBBIE MaTepUalIbl" U
MTOJITOTOBKA K KOHTPOJIBHOI paboTte
CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"TTomynpoBOHUKOBEIE MaTepHAIIBI"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], 53-60

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

32

32

0.5

44

335

Hroro 3a cemecTp

144.0

32

32

2

05

775

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBuIyanbHble KOHCYIBTAILMK 110 KYPCOBBIM IpoekTaM/padotaMm; I'K- rpymnoBsie KOHCYIbTallUU TO pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTposb; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Jlusnexkmpuueckue mamepuansl U nNPOMeKauiue 8 HUX NPOYeccyl

1.1. lusnexrpuueckre MaTepualbl U MPOTEKAOLIME B HUX IPOLIECCHI

BBenenue B kypc «D1EKTPOTEXHUUECKOE MaTepuanoBeeHe». Poiib 1 3HaueHHe MaTepuaioB B
IIPOU3BOJCTBE M DKCIUIyaTallUM JJIEKTPOTEXHUYECKUX YCTAHOBOK M JJIEKTPOIHEPreTHUECKHUX
cucreM. O0mas kmaccudukanus MaTepuaIoB MO JIEKTPOPHU3UUECKUM CBOMCTBAM U MPUMEHEHUIO.
[TpoBOIHMKY, MOJNYNIPOBOJAHUKA U JAUNIEKTPUKH. OCOOEHHOCTH CTPOEHHUs TBEpPAbIX Tel. Bumisl
XUMHUYECKON CBsi3u. CTpOEHHE KPUCTAILUIMYECKUX Tel, nmoiumMopusM. OOpa3oBaHUe U CBOWCTBA
SHepreTudyeckux 30H. Kiaccudukanuss MarepuaioB MO IIMPUHE 3alpPELICHHOM  30HBI.
Pacnpenenenue 31eKTpOHOB B 30HAX Ui JAMDJIEKTPUKOB, IIPOBOJHUKOB U IIOJIYIIPOBOJ- HHUKOB.
Heynopsinouennsle cpenapl, amMOpQHble Tena, IMOJMMEpHble Marepuaibl.  JlM3neKTpuueckue
Mmatepuansl Knaccudukaius audaeKkTpukoB. Ou3ndeckue mporecchl B IudIeKTpukax. [laccuBHbIe
quaiekTpukd.  [lonsgpusanyst nuanekTpukoB. OCHOBHBIE BHIBl NOJSPU3AaLUU. 3aBUCUMOCTb
JUDJIEKTPUYECKOH TPOHMIIAEMOCTH OT TEMIIEpaTypbl, YacTOThl MPUIOKEHHOIO MOJS I
pa3IMYHBIX  THUIIOB  OUIEKTpUKOB. KoHIeHcaTopHble M M30JSLUOHHBIE  MaTepHabl.
ONEeKTPONPOBOJHOCTh  JMUAJIEKTPUKOB.  3aBUCHUMOCTb  COIPOTUBICHHSI  JTUAIEKTPUKOB  OT
TEMIIEPATYPBI, HANPSIKEHUS, BIAXKHOCTH, BPEMEHH BBIIEPKKH B JJIEKTPUYECKOM Iojie. TaHreHc
yria AURJEKTPUYECKUX [OTepb. BuAbl  IUAIEKTPUYECKUX  IOTEPb. Jusnexkrpuyeckas
IIPOHULAEMOCTb U INOTEPU B IUIIEKTPUKAX 3aBUCUMOCTb IUIIEKTPUYECKOW NMPOHMIIAEMOCTH OT
TEMIEPATYpPbl, YAaCTOThl HIPUJIOKEHHOTO JJIEKTPUYECKOIO IMOJIs Uil  PA3JIMYHBIX  THUIIOB
JUDJIEKTPUKOB. TaHTeHC yriaa AUAJIEKTPUYECKHX IOTepb. CXeMbl 3aMelleHHs. OKBHBAJICHTHBIC
CXEMBbI TUAIEKTPUKOB Ha BBICOKHUX YacTOTax. Buibl nuanekTpuueckux norepb. OCHOBHBIE METObI
UCCIICIOBaHMsl JAMAJIEKTPUKOB M ompeaeneHus ux napamerpoB. IIpo6oit nusnextpukoB [IpoGoit
JTUAJIEKTpUKOB. Du3nueckue IMpoLecchl B JUAIEKTPUKAX IMPU AIIEKTPUUYECKOM, TEIUIOBOM, U
JIEKTPOXMMHUYECKOM MexaHu3zMax IMpobos. IlpoOoit razos. 3akon I[lamena. HeomgHopopanble
anekTpudyeckue mnons. HeonHopoaHble KOMMIO3MLMOHHBIE MaTepuaibl. [IpoGoit  TBepabix
TAIeKTpUKOB. OCHOBHBIE 3IEKTpou3ndecKkue, (PU3NKO-MEXaHMYECKHEe M Temao(pu3ndeckue U
oOure pU3nKo-XUMHUYECKHE CBOWCTBA ANAIEKTPUKOB. Kepamuueckue nuanextpuku Kepamuueckue
JUDJIEKTPUKH, OCHOBBI TEXHOJOTHMH MX M3rOTOBIEHMs. OKCHIBI KPEMHHMs, ATIOMUHUS, IIITUHENH,
NIEPOBCKUTHI U IpaHaThl.. Heopranuueckue crekiia, CUTAIIIbL. DJIEKTPOIPOBOIHOCTh KEPAMUUYECKUX
marepuanoB. CerrerosnekTpuku. Turanat Gapus. [lepoBckuthl. da3oBble mepexoabl 2-ro poja.
[Tomu- u uzomopousm. Touka Kropu. [loHsTHE AOMEHHOW CTPYKTYpbhl B AJIEKTPO- U MarHuTo-
yHopsiAo4YeHHbIX BemecTBax. [Ibezoanextpuku. Ilomumepnsie marepuansl Ilomumepsr. Cocras,
ANIEKTPOPU3NYECKUE CBOMCTBA, METOJBI CO3/aHUA M 00pabOTKM moiaumepoB. OCHOBBI CO3JIaHUS
CMECEBBIX U HANOJIHEHHBIX IOJMMEPHBIX H3O0JSLHUOHHBIX M IOJYNPOBOAAIIMX KOMIIO3ULIUN.
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. 1.MccnenoBanue TeMnepaTrypHOi 3aBUCUMOCTH MTPOBOJUMOCTH KOMITO3HITMOHHBIX
MmatepHaios (4 yaca).;
2. Onpenenenue TUAIEKTPUIECKON MPOHUIIAEMOCTH U TAHTE€HCA YIUIa TUAJIEKTPUUECKUX
HOTEPb TBEPBIX TUDIEKTPUKOB Ha IEPEMEHHOM TOKE (TeMIIepaTypHble 3aBUCUMOCTH) (4
qaca).;
3. 3. Onpenenenue qUAIEKTPUUECKON IPOHUIIAEMOCTH M TAHT'€HCA yIila JUIEKTPUYECKUX
MOTEPh TBEPIBIX AUDIEKTPUKOB (JIEKTPOU3OIALMOHHBIXMATEPHAIIOB) Ha BHICOKHX YacTOTaxX
(4 gaca).;
4. 4 ViccnenoBaHrue MarHUTHBIX MaTepuaios (4 yaca).;



5. 5.MccnenoBanue 31MeKTPUUECKON IPOYHOCTH TBEPABIX TUIEKTPUKOB (4 vaca).;
6. 6. OnpeneneHne TeMIepaTypHbIX 3aBUCUMOCTEN SJIEKTPUUYECKUX COMPOTUBICHUI
IIPOBOJAHMKOBBIX U MOJIYIIPOBOJIHUKOBBIX MAaTE€PHUAJIOB..

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxaeHne MaTepuaioB Mo Kelicam pazzaena "Jusnekrpuueckue MaTepuast”

OO6cyxaeHrne MaTepualoB 1o kericam paszaena "[IpoBoHUKOBBIE MaTepraIbl"

O6cyxaeHne MaTepuaioB Mo Kelicam paszzaena "MarHuTHble MaTepHabr”

OO6cyxaeHre MaTepraoB 1o keiicam pasjaena "[lomypoBogHUKOBBIE MaTEpHaIb"
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 no paszneny "lIpoBonHuKOBbIE MaTepuabl”

3. KoHcynpranuy HampapieHbl Ha MOJIy4€HHE WHIUBHYaIbHOIO 3aJaHUs JJIS BBIITOJIHEHHS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3jeny "MarHuTHble MaTepuabl”

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 OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

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 paboTsl «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

MIPOIIECCOB, MPOUCXOMAINX B PA3TUYHBIX UA-2omcs

MaTepuaax

PacCUUTHIBATH ICKTPODU3NICCKHUE TTapaMeTPhl Otuer/Kwm-7. 3ammra naboparopHoit padotsl «OnpeneneHue

MaTEepUaIOBIIEKTPOIHEPTETUKU U IIEKTPOTEXHUKHI TEMIEPATYPHBIX 3aBUCUMOCTEH IJEKTPUUECKUX

0 JTAHHBIM U3MEpPEHUI COIPOTHUBIICHUH TPOBOIHUKOBBIX U TIOJTYITPOBOTHHUKOBBIX
UJT-20rm1i-5 MaTepuanos”

KonTtponsHas pabora/km-8. KontponbHas padora Ne2.
Tewmpbl: [IpoBOIHUKOBBIE MaTepHUaibl, MarHUTHEIE
Marepuaiibl, [101ynpoBOIHUKOBBIE MAaTEPUAIBI
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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 yCIIEBAEMOCTH
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 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. KouTtponbHas pabdota 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 AUCLUUIUIMHBI ABISETCA NPUIOKEHHEM A.

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

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Konecos, C. H. MarepuanoBeaeHne 1 TEXHOJIOTUS KOHCTPYKIIMOHHBIX MAaTepHAJIOB | YUeOHUK
JUTSL 3JIETPOTEXHUUECKUX U 3JIEKTpOMEXaHHueckux crnennaibHoctelt By3os / C. H. Konecos, 1. C.
Konecos . — 2-e u3z., nepepab. u gon . — M. : Beicast mkomna, 2008 . — 535 ¢. - ISBN 978-5-06-
005950-2 .;

2. Anrunos, b. JI. Marepuainsl 371€KTpOHHONM TEXHUKHU: 3aa4H U BOMIPOCHI : YuebHoe mocodue 1o
CHEIHATEHOCTSIM 3JIeKTpoHHOM TexHuku / b. JI. Artumos, B. C. Copokun, B. A. Tepexos . — 2-¢

uzn . — CII6. : Jlann-IIpecc, 2001 . — 208 c. — (YueOuuku 1ist By30B. CrieriuanbHast TuTepaTypa) . -
ISBN 5-8114-0410-7 .;
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3. boropoaunkwuii, H. I1. DnekrpoTexHuueckne Marepuaisl : YYeOHUK IS SJEKTPOTEXHUYECKHUX U
sHepreTnueckux crnennanbHoctedt By30B / H. I1. boropomaunxkuii, B. B. [Taceiakos, B. M. Tapees . —
7-e u3n., nepepad. u gom . — JI. : Dueproaromusnar, 1985 . —304 c.;

4. Copoxkux B. C., Autunos b. JI., JIazapesa H. I1.- "Marepuaibl U 371€MEHTBI JIEKTPOHHOMN
TexHUKH. [IpOBOHUKY, TOTYIIPOBOIHUKH, TUINEKTPUKH", (2-€ 3., ucnp.), M3narenscTBo:
"Jlanw", Cankt-IlerepOypr, 2021 - (448 c.)
https://e.lanbook.com/book/168852.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";
2. Office;
3. Windows;

4. Maitna BugeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-

CIIPaBOYHBIC CUCTEMBI:

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

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

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMeeHus

Homep aynutopum, HaMMeHOBaHHe

OcHalenue

VY4eOHble ayuTopun
JUJIs1 IPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILEro KOHTPOJISI

K-120, Mammnnsrii 3ain UBL

cepBep, KOHIUIUOHED

VY4eOHble aynuTopun
JUIs IPOBE/ICHUS
ab0paTOPHBIX 3aHATUI

E-317, Yuebnas nabopatopus
JIEKTPOTEXHUYECKHUX,
PAOUOTEXHUYCCKUX MAaTCPpHUATIOB U
MaTepHasioB JIEKTPOHHOM
TEXHUKHU

CTOJI TIPETIoIaBaTesi, CTOM, CTYI,
mkad, 10cKa MenoBas,
nabopaTOpPHBIN CTEH,

obopynoBaHue y4eOHoe,
VMHBEHTaph Y4eOHBIH

VY4eOHble ayIUTOPUH
JUISI IPOBENIEHUS

2K-120, Mamunnsbii 3a1 MBI

cepBep, KOHIUIMOHEP

IIPOMEKYTOUHOU
aTTecTaluu
ITomemenus s HTb-303, KomnerorepHslit CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
CaMOCTOSITEIIBHON YUTAIBHBIN 3aJ1 MACbMEHHBIN, BEIIAJIKA JJIs
paboThI OJIEX/1bl, KOMITBIOTEPHASI CETh C

BbIX0I0M B IHTEpHET, KOMIIbIOTED
NIEPCOHAJIbHBIN, IPUHTED,
KOHIUIIOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

E-200/3, KabuHeT coTpyTHUKOB
kag. "ADIT"

CTOJI, CTYJI, KA, KOMIIbIOTEP
NIEPCOHAIBbHBIN, IPUHTEP

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTO UHBEHTaps

M-212, Aynutopus kad. "ADIT"

CTOJI, CTYJI, KA 175 XpaHSHUs
WHBEHTaps, TyMOa
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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
TaHIeHCA yTia AUAJIEKTPUUYECKUX MOTEPh TBEPIbIX TUAIEKTPUKOB Ha yactoTe S0 'y (OTuer)
Kwm-3. 3amura nabopatopHoit paboTel «OnpeneneHne Tu3IeKTPUIECKON MPOHUIIAEMOCTH U
TaHI'€HCa yIila JUAIEKTPUYECKUX TOTEPh TBEPIBIX AUAIEKTPUKOB (JIEKTPOU3O0JIALMOHHBIX
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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