MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/crnenuaibHocTh: 11.03.04 D1eKTpoOHHKA N HAHOIIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI nporpaMMmel: JIazepHas M onTH4eckasi H3MepHUTEJIbLHAS 3JIEKTPOHUKA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MATEPHUAJIBI DJIEKTPOHHOM TEXHUKH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIJIMHBI 10 Y4eOHOMY
IJIaHy:

b1.0.12

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

3 cemecTp - 32 yaca;

KoncyabTanum

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemectp - 97,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
IlepexpecTHbIii onpoc
IKCrnepuMeHT

IIpoBepounas padora
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

Mocksa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageney, XonogHbin [.C, o
[IpenomaBaTelib NaerTbnratop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H M
00pa30BaTCIbHON Bnageney CKOPHAKOBA H.M, T
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Brageney CKopHsKoBa H.M. HM.
kadenpoi - MU ¢ Vasrrndmarop__ ROBA920bC-5korniakovaNM-67174b CKopHSIKOBa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Iesb ocBoeHMs AUCHMILIMHBI: [[eabi0 OCBOGHUS TUCHMITIMHEI ABIsAeTCS (OPMUPOBAHUE 3HAHUN
10 KJIAacCU(HUKAIMK, HA3HAYCHUIO M TPUMEHEHUIO MaTepUANIOB AJIEKTPOHHOW TexHUKU. [loHnmaHue
(Gu3nM4ecKoil CyHIHOCTH IpPOLECCOB, MPOTEKAIOIIUX B IPOBOJHUKOBBIX, IOJIYPOBOAHUKOBBIX,
JUDJICKTPUYECKUX M MAarHUTHBIX MaTepuajgax B pPa3Iu4HbIX YCIOBHUAX OJKcIulyarauuu. H3yueHue
OCHOBHBIX 3JIEKTPO(PU3UUECKUX, ONTHUYECKUX, (PU3MKO-MEXaHUYECKUX XapaKTEPUCTUK MaTepHasoB.
Nzydenne pu3nuecKkux npoueccoB U SBICHUH, IPOTEKAIOIINX B MaTepHallaX IMEKTPOHHON TEXHHUKH.

3aga4u AUCHHUILINHBI

- UI3YUCHUC CTYJCHTAMU OCHOBHBIX SIBIICHUH U MponecCoOB, NPOUCXOAAINIUX B MaTCpruaIax

3JICKTpOHHOI>i TCXHHUKU,

- IpUOOpETEHNE CTYACHTAMU 3HAHUN O pa3IMYHbIX KjlaccaX MaTEpUasoB, UCIOJIb3YEMBIX B
JJIEKTPOHUKE U HAHODJIEKTPOHHUKE;

- HAY4YHUTb CTYACHTOB BBISBIATH HanOoJIee CyIIECTBEHHbIE (PU3MUECKUE MPOLECChI, TPOTEKAIOIINE
B MaTepuajax IEKTPOHHON TEXHUKH;

- U3yYEHHE CBOMCTB MATEPUAJIOB IIPY U3MEHEHUH BHEIIHUX YCIOBUN WUJIU BO3JCHCTBHMN:
TEMIIEPATYPBI, TCKTPUUECKUX U MAarHUTHBIX ITOJIEN U OCBELICHMUS;

- U3y4eHHE CTYJCHTaMH METOJIOB U3MEPEHHUS AIIEKTPOYU3NIECKIX XapaKTEPUCTHK MaTepPHajIOB

3JICKTpOHHOI>i TCXHHUKHU,

- IproOOpeTeHNE CTYyICHTaMHU 3HAHHIA B 00JIACTH MaTEPUAIIOB SJICKTPOHHON TEXHUKHU IS
JaJbHENIIETO UX UCIIOIB30BAHNS B CIIELUATIbHBIX Kypcax.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIMHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl oﬁyqe}mﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
HCITOJIB30BAaTh MOJIOKEHUS,
3aKOHBI U METObI
€CTECTBEHHBIX HAYK U
MaTE€MaTUKH JIs PEIICHUS
3a/1a4 UHKEHEPHOU
JEATEIbHOCTH

N 1-20mnk-1 [IpumensieT
(du3HYecKue 3aKOHbI U
MaTeMaTHYeCKUe METOJIbI JIJIs
peIIeHus 3a1a9
TEOPETUUECKOTO U
MIPHUKJIATHOTO XapaKTepa

3HATh!
- pa3aM4YHbIE KJIACCHl MAaTEPUAJIOB,
HCIIOJIB3YCMbBIX B DJICKTPOHUKE U
HAHODJIEKTPOHUKE, UX MapaMeTpsl U
OCHOBHbIE (pU3NYECKHE CBONCTBA.

YMETB:
- UCTOJIb30BATh (PU3UUECKUE 3aKOHBI U

MaTEMATUYCCKHUEC MOACIN I OIIMCaHUuSA
MPOLIECCOB, MPOUCXOAAIINX B PA3THMYHBIX
MaTrepHaiax.

OIIK-2 Cnocoben
CaMOCTOSITENIEHO TPOBOJIUTH
IKCIIEPUMEHTAIbHEIC
UCCIIEIOBaHUS U
UCTIOJIB30BaTh OCHOBHEIC
npuemMbl 00pabOTKU U
NpeICTaBICHUS
MOJYYEHHBIX JTaHHBIX

NJI-4ormk-2 Onpenensier
0KUJIAEMBIE PE3YIIBTATHI
peICHU BBIACICHHBIX 3a1a4

3HATh:
- OCHOBHBIC METOABI ONIPCACICHUA
3NIEKTPO(PU3NIECKHUX TapaMETPOB
MaTepHaloB dJEKTPOHHON TEXHUKH.

YMETB:
- pacCUMTHIBATH AIIEKTPOPUZNIECKHE

napaMeTpbl MaTepUasIoB IEKTPOHHON
TE€XHUKHU N0 JAHHBIM U3MEPEHU.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumrHa OTHOCUTCS K OCHOBHOM NpodeccroHalibHONM 00pa3oBaTeNbHON nporpamme JlazepHas
U OonTHYecKas u3MepHuTenbHas siekTpoHuka (nanee — OIIOII), nanpaBnenuss moxarortoBku 11.03.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, YPOBEHb 00pa30BaHUs: BbIciiee 00pa3oBaHue - OakalaBpuarT.




Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Jusnextpuueckue 36 3 8 8 4 - - - - - 16 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
MaTepHabl 3andarue 5. CerHeTo3IeKTPUKU Ha OCHOBE
11 Jusnexktpudeckue 36 8 8 4 - - - - - 16 - MIEPOBCKUTOB, CTEKJIA, JIa3epHbIE KPUCTAILIBI
MaTepHaIbl. IlodzomogKa K npaKmuyecKuM 3aHAMUAM:

3anarue 4. DIeKTPONPOBOAHOCTh
JIUDJIEKTPUKOB

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
3anstue 3. [lonspuzanus JU3JIEKTPUKOB
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
3anstue 2. CTpoeHue TBEPAbIX TE
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
3anstue 1. CTpoeHre aToMa U XUMUYECKast
CBSI3b B BEIIECTBAX

Ilo0z0mogKa K KOHMPOILHOU padome:
IToBTOpEeHue MaTepuaia no pazueny

" Tmanextpuueckue MaTepuansl" KoHTponpHas
pabota Ne 1 mo paznenam «IUIEKTPUUECKHUE U
MIPOBOTHIKOBEIC MaTEPHAIIBI».

Ilod2omoeka K 1adopamopnoit padome:
JlabopaTopras pabota Ne 4 — Onpenenenue
JIURJIEKTPUYECKON MPOHUIAEMOCTH U TaHI€HCa
yria JU3JICKTPUIECKUX MOTEPh TBEPIBIX
JIUBIICKTPUKOB (DIIEKTPOU3OISIIHOHHBIX
MaTepHaIoB) HA BBICOKUX YaCTOTax
Iloozomoexa k nabopamopnou padome:
Jlaboparopnas pabota Ne 2 UccnenoBanue
MIPOBOMMOCTH TPOBOISAIINX KOMITO3UITHOHHBIX
MaTepHAJIOB
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Ilodzomogka k 1abopamopnoit pabome:
Jlabopatophas padota Ne 5 — MccnenoBanue
INEKTPUUYECKON TPOYHOCTH TBEPBIX
JIN3IIEKTPHUKOB

Ilodzomoeka K 1adopamopnoit pabome:
JlabopaTopnas pabota Ne 3 — Onpenenenue
JIM3IEKTPUIECKON MPOHULIAEMOCTH U TaHTCHCA
yTIIa AU3IEKTPUIECKUX TOTEPh TBEPABIX
JIM3JIEKTPUKOB Ha IEPEMEHHOM TOKE
(TeMnepaTypHbIe 3aBUCUMOCTH)

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], cTp. 5-400

IIpoBogHUKOBBIE
MaTepUabl

37

16

2.1

IIpoBogHUKOBBIE
MaTepuabl

37

16

Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
3ansTre 6. DIEeKTPONPOBOJHOCTh METAIIJIOB U
CIUIaBOB

Ilodzomoeka K 1adopamopnoit padome:
JlabopaTopnas pabota Ne 7 — Onpenenenue
TEMIEPaTYPHBIX 3aBUCHMOCTEH SJICKTPHUECKUX
COTIPOTHBIICHUH TTPOBOTHIUKOBEBIX 1
TTOJYTIPOBOTHIKOBEIX MaTepuaioB (4 Jaca).
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], cp. 5-400
[2], cp. 75-100
[3], ctp.35-63

MarunuTHsie
Martepuaibl

36

16

3.1

MarunuTHsie
MaTepHuabl

36

16

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
3anarue 7. MarHuTHbBIe MaTepHaibl. DeppHUTHI
Y TpaHaThl

Ilod2omoeka K 1adopamopnoit padome:
Jlabopatopnas padota Ne 8 — MccnenoBanue
MAarHUTHBIX MaTepHaioB (4 daca).

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], cp. 5-400
[2], cTp. 15-70
[3], cTp.65-113

ITonynpoBoAHUKOBBIE
MaTepHasl

37

16

Iloozomoeka K KOoHmpobHOU pabome:
Kontpomnsnas pabota Ne 2 o paznenam
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4.1

ITonympoBOJHUKOBEIE
MaTrepuabl

37

16

«MarHUTHBIE, IPOBOIHUKOBBIC U
MOJIYTIPOBOTHUKOBBIE MaTEPUAIIbD»
Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
3ansaTue §. DIEKTPOIPOBOTHOCTH
MOJTYTIPOBOJHUKOB

Ilod20moeka K 1adopamopnoit pabome:
JlabopaTopnas pabota Ne 7 — Onpenenenue
TEMIIEPaTYPHBIX 3aBUCHMOCTEH JIEKTPUIECKUX
COIIPOTHUBJICHHUH IPOBOJHUKOBBIX H
MOJIYTIPOBOJHUKOBBIX MaTepHaIOB

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], cTp. 5-400
[2], cp. 105-200
[3], ctp.115-135

DK3aMeH

34.0

0.5

33.5

Bcero 3a ceMecTp

180.0

32

32

16

0.5

64

335

HToro 3a cemecTp

180.0

32

32

16

2

0.5

97.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Jlusnexmpuueckue mamepuanul

1.1. qusnekTpruueckue MaTepHraibl.

1. Beenenue B kypc «Marepuainsl 3J€KTPOHHOM TEXHUKW» Pojb M 3HaueHHE MaTepualioB B
IPOM3BOJICTBE NMPUOOPOB MOITYNPOBOAHUKOBOM M HaHO- 3yeKTpoHuKH. OOmas kiaccudukanus
MaTepHajioB IO AJIEKTPOYU3NYECKHMM CBOHCTBaM W MPHUMEHEHHIO. JIUCKpeTHBIE 3IeMEHTHI
JJIEKTPOHHOW TEXHMKHM M MHKPOCXeMbl. IIpOBOIHMKM, IONYNPOBOZHUKM M JIUAIEKTPUKH.
OcoOeHHOCTH CTpOEHUs TBEpAbIX Tell. Buapl xumuueckoi cBsi3u. CTpoeHue KpUCTAIIIMYECKUX Tel,
noaumopdusm. OOpa3oBaHue U cBoiicTBa 3HepreTHyeckux 30H. Kiaccudukanus marepuanos 1o
LIMPUHE 3alpelleHHOM 30HBL. PacnpezneiieHne 3JIEKTPOHOB B 30HAaX JUIA  JIUBJIEKTPUKOB,
IPOBOJHUKOB M IOJIyIPOBOAHUKOB. HeynopsoueHHsle cpeabl, amMop(dHbIe Tena, NOIMMEPHbIE
marepuanbl. 2. Jlusnekrpuueckue matepuansl Knaccupukamuss IudnekTpukoB. DPusmueckue
npoueccsl B auanekTpukax. IlaccuBuele nuanexrpuku. [lomapusanusa nusiekTpukoB. OCHOBHbIE
BUJbl nojsApusanuu. KoHAEHCATOpHbIE M M3O0JSLHMOHHBIE MaTepHalibl. DJIEKTPOIIPOBOJHOCTh
JUDJIEKTPUKOB. 3aBHUCHUMOCTb COIIPOTUBIICHHUS JIMIJIEKTPUKOB OT TEMIIEpaTyphl, HAIPSDKEHUS,
BJIQ)KHOCTH, BPEMEHU BBIIEPKKU B 3JIEKTPUUECKOM moje. 3. JIudneKkTpuueckas IpOHULIAEMOCTh U
IIOTEPH B AUAJIEKTpUKaX TaHreHC yriia JUaJIEeKTPUYECKUX MOTEPh. BUIBI IUAIEKTPUUECKUX TIOTEPD.
KoMIuiekcHass AMAIIEKTpHUYECKas INPOHULAEMOCTh U €€ CBA3b C ypaBHEHUsAMH Makcsesia.
3aBUCUMOCTb JTUIEKTPUYECKOW IIPOHMIIAEMOCTH OT TEMIIEPaTyphl, YacTOTHI IPHIIOKEHHOIO
AIIEKTPUYECKOTO MOJI AJIS Pa3IMYHbIX TUIOB JUAIEKTPUKOB. CXEMbI 3aMEIEHUsl JAUAIEKTPUKOB.
OKBUBAJICHTHBIE CXEMbI JAMAJIEKTPUKOB HAa BBICOKHMX 4YacTOTAaX. BHUIBI IUAIEKTPUYECKUX IIOTEPH.
ONEKTPONPOBOJHOCTh  AUAJIEKTPUKOB. OCHOBHBIE METOJbl HCCIENOBAHUS JTUAIEKTPUKOB U
onpezneneHuss ux napamerpos. 4. Kepammueckue nuanekrpukn Kepamuueckue IUAIIEKTPUKH,
OCHOBBI TE€XHOJOTMHM MX U3roToBieHUs. OKCUIbl KPEMHHUSI, AJIFOMUHMUS, IIMUHEIN, IEPOBCKUTHI U
rpaHaTel. AJbTEpHAaTUBHBIE JAWDJIEKTPUKU I  MHUKpPOCXeM. JIMCKpEeTHbIE pE3UCTOphl U
KOHAeHcaTtopbl.  Heopranuueckue  cTekina,  CUTaUIbl.  3aBUCUMOCTb  JUAJIEKTPUYECKOM
IIPOHUILIAEMOCTH OT TEMIIEpaTypbl, 4YacTOTHl MPUIOKEHHOIO IIOJS Ul Pa3iIMYHBIX TUIIOB
JURJIEKTPUKOB. DJIEKTPONPOBOJIHOCTh KepaMUYEeCKUX MaTepuaioB. CerHeToaNneKTpuku. TurtaHart
6apus. IlepoBckuthl. da3zoBeie mnepexoabl 2-ro poxaa. Ilommu- um usomoppusm. Touka Kropu.
IlonsiTHE [TOMEHHOM CTPYKTYpbl B DJJIEKTPO- M MAarHuTO- YIOPSAOYEHHBIX BEHIECTBAX.
[Tee30anextpuku. 5. IIpoboit ausnekrpuxoB IIpoGoit nuanexTpukoB. dusznyeckre MpoLEcChl B
JTUDJIEKTPUKAX MPHU DIEKTPUUYECKOM, TEIUIOBOM, M JJIEKTPOXMMHUYECKOM MEXaHU3Max Mpo0os.
[TpoGoit razoB. 3akon Ilamena. HeoxHoponnele siexkTpudeckue nons. HeoaHoponaHsle
KOMIIO3UIIMOHHbIE MaTepuanbl. [Ipo6oii TBepAbIX NHANEKTPUKOB. OCHOBHBIE 3JEKTPODU3NUECKHE,
¢u3uKo-MexaHnyeckue U - Temwiopusndeckue U - obmme  (PU3MKO-XMMHUYECKHEe CBOMCTBa
nuaneKTpukoB. 6. Ilomumepubie mMatepuansl [lomumepsl. CocTaB, 3nekTpodu3nuecKue CBOICTBA,
METOAbl CHHTe3a M 00paboTku moaumepoB. OCHOBBI CO3/1aHUS CMECEBBIX M HAIMOJHEHHBIX
MIOJIMMEPHBIX HM30JSILIMOHHBIX M MOJYIPOBOMAIIMX KOMIO3MIMU. Peakunm nosmMepusanuu H
nogukoHAeHcauuu. CIIMBKa IOJMMEPOB TEPOKCHAHAA M CWIAHOJIBHAsA. PeakTomacTsl.
Komno3ummonnsie Matepuansl. CroucThie 1acTUKU. CBONCTBA TEKCTOIUTOB U T€TUHAKCOB. .

2. [Iposoonukoewvle mamepuaiol

2.1. IIpoBOTHUKOBBIE MAaTEPHUAIIBI

7. Buagel TpPOBOTHUKOBBIX MaTepuanoB OOmmMe cBeJAeHHS O TMpoBoAHMKaX. I[Ipupona
MIPOBOJIMMOCTH W OCHOBHBIC XapaKTEPHCTHKHA IPOBOJHUKOBBIX MarepuanoB. Kiaccudukarms
MIPOBOJIHUKOBBIX MaTepuanoB. MeTamibl BBICOKOM MPOBOAMMOCTU. MeETaibl M UX CIUIaBbl CO
CpPETHHM 3HAYCHHEM TeMIIepaTyphl IiaBiieHus. TyromiaBkue MeTayuibl. JICTKOIUIaBKHE METALIBI.
bnaropoansie metamnbl. KoHTakTHhle MaTepuasibl. Pusnueckas NpUpoja 3JIEKTPOINPOBOJIHOCTH
MetauioB. Teopus Jlpyzae. DaeKTponmpoBOIHOCTh HA MOCTOSIHHOM TOKE. 3aBUCHUMOCTH YACIBHOTO
ANEKTPUUYECKOTO COIMPOTHUBJICHHUS] METAJJIOB OT TEMIIEpaTypbl M YacTOThl 3JEKTPUUYECKOrO MOJIA.
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BnusiHue cTpyKTypHBIX 1e()eKTOB Ha yJeIbHOE CONPOTUBICHUE METAJUIOB. DJIEKTPOIPOBOAHOCTD
METaJUIOB Ha BBICOKMX YacTtoTax. [ToBepxHOocTHBIN 2 ekt B meTawiax. 8. KBaHTOBOMexaHWYECKas
TEOpHsl MPOBOAMMOCTH MeTayuioB Teopus mpoBoaumoctd 3ommepdenbaa (MoJenb CBOOOIHBIX
anekTpoHoB). Cucrema coctosHUi B k—mpocTpaHcTBe (mpocTpaHCTBE HMITYNIbCOB). Cucrema
CBOOOJTHBIX 3JICKTPOHOB B OCHOBHOM COCTOSIHUU. XapPaKTEPUCTUKH OCHOBHOTO COCTOSIHHSI CUCTEMBI
CBOOOAHBIX 3JeKTPOHOB. OOBSCHEHHE pa3/eleHUs] BEIIECTB Ha MPOBOJHUKH M H30JSTOPHL
OHepreTudecKkuil CeKTp IEKTPOHOB B MeTaillax. Pacnpenenenue yactun rno sHeprusiM. Kunetuka
SJIEKTPOHOB M ypaBHeHUE bonbiimana. YpoBenb ®epmu. CKOpPOCTh 3JEKTPOHOB B MeTaiie. 9.
CrnaBel METaJUIOB DJIEKTPUYECKUE CBOMCTBA CIUIABOB. 3aBUCHUMOCTH YIEIBHOTO OOBEMHOTO
JNIEKTPUYECKOTO COMPOTHBICHUS CIUlaBa OT cocraBa. CIulaBbl BBICOKOTO CONPOTHBIICHHUS.
Meranel, UCNONb3yeMblE B KaueCTBE HArpeBaTEIbHBIX 3JIEMEHTOB IPU BBICOKOTEMIIEPATYPHOM
BbIpanBaHuM KpucTawioB. CIiaBbl ¢ MOJTHONW B3aUMHOM PacTBOPHUMOCTBIO B TBEPJOM COCTOSTHUU
U DBTEKTUYECKHE CIUIaBbl. PuU3MuecKUe OrpaHUuYEHUs Ui SJIEKTPOIPOBOJHOCTH METAUIOB U
cruiaBoB. COnpoOTUBJICHHE TOHKUX MeETayUIMdecKuX IuieHoK. Pasmepnbie sddextrl. KonTakTHas
pazHocTh noteHuuanoB, TepmMo-O/C u Tepmomapel. 10. Oxucnenue mertawioB  OKuciIeHUE
METAJIJIOB, CTOMKOCTh K arpecCHUBHBIM cpelaM. XUMHUYecKas KOppo3us. DIIEKTPOXHUMHUYECKas
Koppo3usi. Buzabl OKCHAHBIX IUIEHOK M 3aKOHBI MX pocTa. TOHKHE METAJUIMYECKHE IUIEHKU B
MOJIYTIPOBOJTHUKOBOI 3JIeKTpOHUKE. VcmapeHue Mmpu BBICOKMX TEMIEpaTypax U PacTBOPHUMOCTh
npumeceit B metaiuax. [Ipunou u dmrocel. 11. CepxmpoBoaumocts CBEpXIIPOBOIUMOCTD U €€
NpUMEHEHHE B Hayke M TexHuKe. CBEpXMpPOBOJHHUKH B MAarHUTHBIX MNOJsAX. KpHOmpoBOAHUKH.
JlonnoHoBckast TiyOMHAa IPOHUKHOBEHUS, JJIMHA KOIEPEHTHOCTH, KYNEPOBCKHE  Iaphl.
BrickoTemmnepaTypHbie CBEPXITPOBOSIINE MaTepUabl. Dddexr JIxozeddceona.
TexctypupoBannas BTCII kepamuka..

3. Maznummnvie mamepuaiol

3.1. MaraurtHble MaTepualibl

12.CBoiictBa deppo- u ¢eppumarHetukoB Kiaccudukanuss BelecTB IO MarHUTHBIM
cBoiictBam. ®Peppo-, anTudeppo- u GeppumarneTuzM. Pusnyeckas npupoja (hpeppomMarHeTuzma.
Jomennsle cTpykTypsl. HamaranuuBanue ¢eppomareruka. OOMeHHoe B3aumojeiictBue. [letns
rucrepesnca. MarauTHas IpOHUIIAEMOCTh U €€ 3aBUCHMOCTb OT HAIIPSYKEHHOCTH MarHUTHOTO IOJIS
u temneparypsl. Temneparypa Kropu. 13. DneKTpoTEXHHYECKHE CTalu IJIEKTPOTEXHUYECKUE
CTalld, HMeIolMe OOJbIINe HWHAYKUHUU HachllleHus. JIUTble BBICOKOKOIPIUTHUBHBIE CILIaBbI.
BausiHue Temnepatypbl M 4acTOThl HA MarHUTHBIE CBOMCTBa (eppoMarHeTkoB. [loTepu sHepruu B
MarHUTHBIX MaTepuanax. MarHUTOMATKHE M MarHUTOTBepnable Marepuaibl. CrjaBel Ha OCHOBE
penkozemenbHbix MeTamwioB (P3M). 14. Maraurtoamsnextpuku [lonydenue, cBoiicTBa u
npuMeHeHue ¢eppuToB. MarHuTHbIE MaTepuajbl CHEUAJIbHOTO Ha3zHaueHus. Depputsl s
yerpoiicte CBU. Maruutsl u3 nopomkoB. Marepuansl Ui MarHuTHOH 3anucu. Dddext Dapanes.
Maruauroontuyeckas 3anucb MHPopMauu. MarHuToIuAIEKTPUKU, (peppUThl U MAarHUTOOINTHKA.
15. ®epputel OkxcuAHBIE MAarHUTHBIE MaTe€pUallbl Ha OCHOBEe wmmnuHened. llepexognas rpynna
xKesesa u posib 3d 37eKTpOHOB B (JOPMUPOBAHUU MarHUTHBIX CBOMCTB. JKene3ouTTpreBbie TpaHaThl.
Jlantanouasl U 4f-3MEKTPOHBI B TIpaHaTax, JETUPOBAHHBIX PEAKO3EMENbHBIMU 3JIEMEHTaMHU.
AmOMOUTTpUEBbIE TpaHarbl, oOpasoBanue 2S+1LJ ypoBHell M ux poiab B (HOpPMUPOBAHUU
MarHuTHBIX ¥ OITUYECKMX CBOMCTB. Marepuansl Uil TBEPIOTENbHBIX JiazepoB. JlazepHbie
KPHUCTAJUIBL..

4. HOﬂVﬂDOGOaHMKOGble mamepuaiibl

4.1. ITonynmpoBOJHUKOBBIE MaTEPUAIIbI
16. IloaynpoBOAHMKOBBIE MaTepHallbl W HMX OCHOBHbIE cBoMcTBa [lomynmpoBogHUKH.
Knaccudukanust mosynpoBOJHUKOBBIX MatepuanoB. OOIIHMe CBEICHHUS O TMOJYIPOBOJIHUKAX.
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Kpucranmnmaeckue ctpykTypsl. COOCTBEHHBIE M TPUMECHBIC TMOIYNPOBOAHHUKHU. JlerupoBaHue.
JloHOpHBIE U aKUEeNnTOpHbIe TMOJYNPOBOAHUKHU. [lOMynpoOBOAHUKOBBIE M AMDIEKTPUUECKUE
xumuueckue coequnenus. [lonynpoBonuukoseie coenuuenust A3BS, A2B6, A4B4 u ux ctpykrypa.
Kapbun xpemHus. DIeKTpONPOBOJHOCTh MOIYNpOoBOAHUKOB. [loaBmkHOCTH. BrIpamuBanue
MOHOKpHUCTAILIOB. DPdekt Xomra. Ddext Ilenbrhe..

3.3. TeMbl NpaKTHYECKUX 3AHATHI
1. Matepuainsl 1a3epHOIl TEXHUKU;
2. Marepuaisl Ja3epHO#, CBETOIUOAHON U (POTORICKTPOHHON TEXHHUKH;
3. OnTrueckue MaTepuaibl U B3aUMOAECUCTBUE U3ITyUEHUS C BELLIECTBOM.

3.4. TeMbl 1a00paTOPHBIX padoT
1. JJTabopaTtopHnas padota Ne 5 — MccnenoBanue 3JeKTPUYECKON TPOYHOCTH TBEPIBIX
JIUAJIEKTPUKOB (4 yaca).;
2. 5JIabopatopnas padora Ne 7 — Onpenenennue TeMnepaTypHbIX 3aBUCUMOCTEH
ANEKTPUUECKUX CONMPOTUBIICHUH MPOBOAHUKOBBIX U MOITYITPOBOIHUKOBBIX MaTeprayioB (4
Jaca).;
3. JlabopaTtopHas pabota Ne 8 — MccinenoBanre MarHuTHBIX MaTepuainos (4 gyaca).;
4. 2JTabopatopHas pabota Ne 3 — OnpeneneHne qUIIEKTPUIECKON TPOHUIIAEMOCTH U
TaHT€HCA yTjia JUAJIEKTPUUECKUX TTOTEPh TBEP/IbIX TUAICKTPUKOB HA IEPEMEHHOM TOKE
(TeMIiepaTypHble 3aBUCUMOCTH) (4 "aca).;
5. JlabopaTtopHas pabota Ne 4 — OnpeeneHue TUIIEKTPUIECKON MPOHUIIAEMOCTH U TaHT€HCA
yria IU3JIeKTPUYECKUX MOTEPh TBEPIbIX AUIIEKTPUKOB (AIEKTPOU3OIALNOHHBIX;
6. JlabopaTtopHas pabota Ne 2 — MccnenoBanue npoBOAMMOCTH MPOBOASIIIIUX
KOMIO3UIIMOHHBIX MaTepuaios (4 yaca)..

3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. Koncynpranmu npoBojsaTcs no paszzaeny "dusnextpudeckue matepuansl'. KoHcynpranuu
HampaBJIeHbl Ha T[IOJIy4eHHWE WHIWBHUIYaJbHOTO 3aJaHUSl CTyJIEHTa IO pas3jely
"Inanextpuueckue Marepuansl'. Ilo pesynbraraM BBIIOJHAEMOM CaMOCTOSATEIbHOU

ab0Thl B paMKax HMHAMBHUYAJIbHBIX KOHCYJIbTAI[Mil MPOBOJUTCS 3alUTa BBINOJHEHHBIX
Y Y.
nabopaTopHbIX padot. KoHcynbTanuu npoBoauT npenojasareinb MOW, oTBETCTBEHHBIH 3a
OpraHM3aiuio padoThl MO TEKYIIEMY KOHTPOJIO pe3yJbTaTOB OCBOCHHE IPOrpaMMBI
CTYIEHTOM

2. Koncynpranuu npoBogsTcs mo pasneny "lusnekrpudeckue marepuansl”. KoHcymbranuu
HanpaBJICHbl Ha I[IOJIyYEHHE WHIMBHUIYaJIbHOIO 3aJaHUs CTyJEHTa II0 paslely
"Tuonextpuueckue Marepuansl'. I[lo pe3ynbraTam BBIIOJHIEMOW CaMOCTOSATEIBHON
palboThl B paMKaxX WHAMBUIYAIbHBIX KOHCYJBTAIlMi MPOBOAUTCS 3alllUTa BbIMOJIHEHHBIX
nabopaTopHbIX padoT. KoHcynbranuu mpoBoauT mpenoaaBaresb MOU, oTBETCTBEHHBIN 3a
OpraHuzanuio padoTbl MO TEKYIIEMY KOHTPOJIIO pPE3YyJIbTaTOB OCBOCHHUE IPOrPaMMBbI
CTYJIEHTOM

3. Koncynpranuu npoBogstes no pasaeny "usnekrpudeckue mMarepuaisl”. . KoHcynbramuu
HampaBJIeHbl Ha TMOJIy4eHHE WHAWBHUIYaJbHOTO 3aJaHUSl CTYyJEHTa 10 pasiely
"Iuanextpuueckue Marepuansl’. Ilo pe3ynbraraM BBIIOJHAEMOM CaMOCTOSITEIBLHOU

aboThl B paMKax HMHAMBHUYaJbHBIX KOHCYJIbTAI[Mil MPOBOJUTCS 3alUTa BBIIOJHEHHBIX
Y Y.
nabopaTopHbIX padot. KoHcynpTanuu npoBoauT npenogasarens MOW, oTBETCTBEHHBIN 3a
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10.

11.

OpraHu3anyio padoTbl MO TEKYIIEMY KOHTPOJIO pPE3yIbTaTOB OCBOEHHE MPOTPaMMBI
CTYJIEHTOM

Koncynpranuu nposoadrcs no pasaeny "Ausnexrtpuueckue marepuainsl”. KoHcynabTanuu
HalpaBJ€Hbl Ha IMOJYYEHUE WHAMBUAYAIbHOTO 3aJaHUsl CTYJEHTa 10 pasleny
"Musnextpuueckue marepuanbl'. Ilo pe3ynbraraM BBIIOJHSAEMOM CaMOCTOATEIbHOU
paboTel B paMKax WHIUBUAYAIbHBIX KOHCYJIbTAallUi TMPOBOJUTCS TMOJArOTOBKA K
KOHTpOJIbHOU pabote 1.. KoHcynbranuu mpoBoauT npenogaBaresis MO, 0TBETCTBEHHBIH
3a opraHmzanuio paboThl MO TEKYIIEMY KOHTPOIIO Pe3yJlbTaTOB OCBOCHHE MPOrPaMMBI
CTYJIEHTOM

Koncynbranuu npoBoasarcs no pasaeny "Jusnektpuueckue marepuansl”.. Koncynprauu
HalpaBJIEHbl Ha I[IOJIy4YeHHWE WHAMBUIYaJbHOTO 3aJaHUsl CTYyJIEHTa [0 pas3jely
"uanexktpuyeckre Marepuanbl'. [lo pe3ynbTaTaMm BBIIOTHAEMOM CaMOCTOATEIbHOMN
paboThl B paMKax WHAUBHIYATbHBIX KOHCYJIbTAIIMH MPOBOIUTCS 3aIMTa BBITOJTHEHHBIX
nabopaTopHbIX padoT. KoHcynbranuu npoBoauT mpenoaaBaresib MOU, OTBETCTBEHHBIN 3a
OpraHu3anyio padoThl MO TEKYIIEMY KOHTPOIIO pPE3YyJIbTaTOB OCBOCHHUE IPOTPAMMBI
CTYJIEHTOM

Koncynbramuu npoBoasrces no pazaeny "lusnexkrpuyueckue matepuansl”. Koncynpranuu
HalpaBJ€Hbl Ha I[OJYYEHUE WHAMBUAYAJbHOTO 3aJaHUs CTYyJIEHTa IO pasleny
"Musnextpuueckue marepuanbl'. Ilo pesynbraraM BBIIOJHSEMOW CaMOCTOSATEIbHOU
paboThl B paMKaxX WHIUBUAYATbHBIX KOHCYIbTAUNA MPOBOAUTCS MOJATOTOBKA K CEMUHApPY
1.. Koncynpranuu npoBoauT mnpenogaBaTesib MO, OTBETCTBEHHBIN 3a OpraHU3alUIO
paboThI MO TEKYIIEMY KOHTPOJIIO Pe3yJIbTaTOB OCBOEHHUE MPOTrPaMMBbI CTYIACHTOM
Koncynpramuu npoBoasres no pazaeny "usnexkrpuyueckue matepuansl”. Koncynpranuu
HalpaBJ€Hbl Ha IMOJYYEHUE WHAMBUAYAIbHOTO 3aJaHUsl CTYJEHTa 10 pa3leny
"Muonextpudeckue Marepuansl'. [lo pesynbTaTam BBITIOJHIEMOM CaMOCTOATEIbHON
paboThl B paMKax WHIUBUAYATbHBIX KOHCYIbTAUNA MPOBOAUTCS MOJATOTOBKA K CEMUHApPY
2.. Koncynpranuu npoBoaut mpenojaBarenb MOW, OTBETCTBEHHBIM 3a OpraHU3AIUIO
paloThI 10 TEKYIIEMY KOHTPOJIIO Pe3yJIbTaTOB OCBOCHHE MPOTPaMMBbI CTYIEHTOM
Koncynpramuu npoBoasres no pazaeny "Jlusnexkrpuyeckue matepuansl”. KoHcympranuu
HalpaBJieHbl Ha TMOJY4YeHUE WHAMBUAYAIbHOTO 3aJaHUsl CTYJEHTa 10 pasleny
"NMuonextpudeckue Marepuainbl'. [lo pe3ynbTaTam BBITIOJHIEMOM CaMOCTOATEIHLHON
paboThl B paMKaxX WHIWBUIYaTbHBIX KOHCYIbTAIUNA MPOBOAUTCS MOJATOTOBKA K CEMUHApPY
3.. Koncynbranuu mpoBOIUT mpenojaBareab MOU, OTBETCTBEHHBIM 3a OpraHU3AIUIO
paloThI 10 TEKYILEMY KOHTPOJIIO PE3YJIbTATOB OCBOCHHE IPOTPAMMBI CTYIEHTOM
Koncynpramuu npoBoastes o pazaeny "usnexkrpuueckue marepuansl”. KoHcynbramuu
HalpaBJieHbl Ha TMOJYYeHUE WHAMBUAYAIbHOTO 3aJaHusl CTYJEHTa 10 pa3leny
"NMuonextpudeckue Marepuainbl'. [lo pe3ynbTaTam BBITIOJHIEMOM CaMOCTOSATEIHLHON
paboThl B paMKaxX WHIUBUAYATbHBIX KOHCYIbTAIlUNA MPOBOAUTCS MOJATOTOBKA K CEMUHApPY
4.. KoHcynbTamnuu MpoBOAMT TipernojaBaresib MOW, OTBETCTBEHHBIN 3a OpraHU3aIUIO
paloThI 10 TEKYILEMY KOHTPOJIIO PE3YJIbTATOB OCBOCHHE IPOTPAMMBI CTYIEHTOM
Koncynbranmu npoBoastcs no pazaeny "lIpoBognukoBeie Marepuaibl’. KoHCynbranuu
HalpaBJi€Hbl Ha TOJYYeHHE WHAWBUAYAJIbHOTO 3aJaHusl CTYyJIEHTa M0 pasleny
"Tuonextpuueckue Marepuansl'. Ilo pe3ynbratam BBIIOJHIEMOW CaMOCTOSATEIBHON
paboThl B paMKax MHAMBHUIYATbHBIX KOHCYIbTAIIMI MPOBOIUTCS 3alllUTa BBITTOJHEHHBIX
nabopaTopHbIx padoT. KoHcynbramuu mpoBoauT mpenoiaBaresib MOU, OTBETCTBEHHBIHN 3a
OpraHu3anyio paboThl MO TEKYIIEMY KOHTPOJIIO pPe3ylIbTaTOB OCBOCHHE IPOTPaMMbI
CTYJIEHTOM

KoHncynpranuu nposoadrcs no pasaeny "Ausnexkrpuueckue marepuainsl'. KoHcyabTanyuu
HampaBJIeHbl Ha TMIOJIy4eHHE WHIWBUIYaJbHOTO 3aJaHUsl CTYyJIEHTa 10 pasieny
"Musnextpuueckue Marepuainbl'. [lo pe3ynbTaTaM BBIOJHIEMON CaMOCTOSTEIbHON
paboThl B paMKax WHIUBUAYAIbHBIX KOHCYJIbTAllMH MPOBOAUTCS MOJTOTOBKA K CEMUHApy

11



12.

13.

14.

15.

16.

17.

18.

19.

5.. KoHcynbranuu npoBoguT mnpenogaBarenb MOV, OTBETCTBEHHBIM 3a OpraHM3aLUIO
paboThI MO TEKYIIEMY KOHTPOJIIO Pe3yJIbTaTOB OCBOEHHUE MPOTrPaMMBbl CTYACHTOM
KoHncynpranuu npoBoxarcs mno pasneny "MarnutHsle Mmatepuansl”. [lo pesynabTatam
BBITIOJTHSIEMOM CaMOCTOATEIbHOW pabOThl B paMKaxX HHIMBUIYaJbHBIX KOHCYJIbTAIIHMA
MPOBOAMTCS 3alUTa BBHIMOJHEHHBIX JabopaTopHbIX padoT. KoHcymbTanuu MpOBOIUT
npenogaBatess MOU, OTBETCTBEHHBIN 3a OpraHu3aluio paboThl MO TEKYIIEMY KOHTPOJIIO
pe3yabTaTOB OCBOCHHE MPOTPAMMBI CTYJIEHTOM

Koncynbranuu npoBoastcs no pazaeny "Ausnekrpudyeckue Marepuaiibl”. KoHcynbTamuu
HalpaBJIEHbl Ha I[IOJIy4YeHHWE WHAMBUIYaJbHOTO 3aJaHUsl CTyJIEHTa [0 pasJely
"uanektpudyeckre Marepuansl'. [lo pe3ynbTaram BBINOJHAEMON CaMOCTOSITEIbHOM
paboThI B paMKaxX WHIUBUAYATbHBIX KOHCYIBTAIIUNA MPOBOAUTCS MOJATOTOBKA K CEMUHAPY
6. KoHcynpTauuu mnpoBOAMT mpenogaBaresib MOW, OTBETCTBEHHBIM 3a OpraHU3alMI0
paboThI 10 TEKyIIEMY KOHTPOJIIO Pe3yJIbTaTOB OCBOCHHUE MPOTPAMMBI CTYIEHTOM
Koncynbranuu npoBoastcs no pazaeny "Ausnektpudyeckue Marepuaiibl”. KoHCcynbTamuu
HalpaBJIEHbl Ha I[IOJIy4YeHHWE WHAMBUIYaJbHOTO 3aJaHUSl CTyJIEHTa [0 pas3jely
"Musnextpuueckue Marepuainsl'. [lo pe3ynbraram BBIIOJHIEMOW CaMOCTOSATEIbHON
paboThI B paMKaxX WHIUBUAYATHHBIX KOHCYJIBTAIUNA TMPOBOJAUTCS MOJTOTOBKA K CEMUHAPY
7. KoncynpTanuu mnpoBOAUT mpenonasaresib MOW, OTBETCTBEHHBI 3a OpraHU3aIUIO
paboThI 1O TEeKyIIEMy KOHTPOIIO PE3YJIbTaTOB OCBOSHHE IPOTPAMMBI CTYIEHTOM
Koncynpranuu nposoasrces no pazgeny "usnekrpuueckue matepuansl”. KoHcynbranuu
HalpaBJIeHbl Ha I[IOJIy4eHHWE WHIMBUIYaJbHOTO 3aJaHUSl CTYyJIEHTa [0 pas3Jely
"Musnextpuueckue Marepuainsl'. [lo pe3ynbraram BBIIOJHIEMOW CaMOCTOSATEIbHON
paboThI B paMKaxX WHIUBUAYATBHBIX KOHCYJIbTAIIMH TIPOBOJUTCS TOJTOTOBKA K CEMHUHApPY
8. KoHcynbranuum npoBoauT mnpenonasaresb MOU, OTBETCTBEHHBI 3a OpraHU3alMIO
paboTHI 1O TEeKyIIEMy KOHTPOIIIO PE3YJIbTaTOB OCBOSHHE IIPOTPAMMBI CTYIEHTOM
Koncynpranuu npoBoasarcs no pazaeny "lusnexkrpuyeckue marepuansl”. Koncynapranuu
HalpaBJIeHbl Ha I[IOJIy4€HHWE WHJIMBUIYaJIbHOTO 3aJaHUsl CTyJIEHTa IO pazJeny
"Musnextpuueckue Marepuansl'. [lo pe3ynbraram BBIIOJIHSIEMOW CaMOCTOSATEIbHON
paboTHl B paMKax WHIUBUIYAJIbHBIX KOHCYJIbTAIlUNA MPOBOJUTCS MOJATOTOBKA K CEMUHAPY
7. KoncynpTanuu mnpoBOIUT mpenonasaresib MOW, OTBETCTBEHHBI 3a OpraHU3AIUIO
paboThI IO TEKYIIEMY KOHTPOJIIO PE3Yy/IbTaTOB OCBOEHUE MPOTrpaMMBbl CTYJEHTOM
Koncynpranuun mposogsarcs no paszneny "llomynmpoBonHukoBble Matepuansl'. Ilo
pe3yibTaTaM BBITIOJHAEMONW CaMOCTOATENbHOW pabOThl B paMKax WHIAMBUIYATbHBIX
KOHCYJbTAIMil MPOBOJIUTCS 3alllUTa BBIMOJHEHHBIX JJabopaTopHbIX pador. KoHcynbranuu
MPOBOJUT TipernoaaBaTesib MOU, OTBETCTBEHHBIN 32 OPTaHHU3ALMI0 Pa0OTHI MO TEKYIIEMY
KOHTPOJIIO pPe3yJIbTaTOB OCBOCHUE MPOrPAMMBI CTYIEHTOM.

Koncynpramuu npoBoasres no pazaeny "Jlusnexkrpuyeckue matepuansl”. KoHcympranuu
HalpaBJ€Hbl Ha TOJY4YEHHE WHAWBUAYAJIbHOTO 3aJaHUs CTYyJIEHTa 10 pa3leny
"Muonextpudeckue Marepuainbl'. [lo pe3ynbTaTam BBITIOJHIEMOM CaMOCTOATEIBLHON
paboThl B paMKaxX WHIUBUAYATbHBIX KOHCYIbTAIUNA MPOBOAUTCS MOJATOTOBKA K CEMUHApPY
8.. KoHcynpTammu mnpoBOAMT mpenojaBaTeab MOWM, OTBETCTBEHHBIM 3a OpraHU3alUI0
paboThI 1O TEKYIIEMY KOHTPOJIIO PE3yJIbTaTOB OCBOEHHUE MPOTPAMMBI CTYIACHTOM
OO6cyxnenne maTepuasioB 1o keiicam paszaena "[loaympoBOAHMKOBBIE MaTepuambl'.
Koncynpranum  npoBozpdarcas mno  pasgeny  'IlonynpoBOAHMKOBBIE — MaTepuaisl'.
KoncynbpTanuu HampaBieHbl Ha TOJYYCHHE HWHAWBUIYaJIbHOTO 3aJaHUs CTYACHTA TIO
pazneny "lIlomympoBomHukoBble  Marepuansl'. Ilo  pe3ynbraraMm  BBIOJHSIEMOM
CaMOCTOATENIbHOH paboOThl B paMKaX WHIWBHUIYAIbHBIX KOHCYJIBTAIMN TIPOBOIUTCS
MOATOTOBKA K KOHTpOJbHOU paboTe 2. KoHcynbTanuu nmpoBoauT mpenoaaBarens MOU,
OTBETCTBEHHBIH 3a OpraHu3alrio paboThl MO TEKYIIEMY KOHTPOJIIO Pe3yIbTaTOB OCBOCHHE
MIPOrpaMMBbI CTYJIEHTOM
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YIbTaThl 00Y4YEHNUS 110

Howmep paznena
JUCUUILIMHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
TUCIUIINHE COOTBETCTBHH C
WHUKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1/2]3]4
3HaTh:
pa3IMYHBIE KJIACChl MATEPUATIOB, UCIOJIb3YEMBIX B ITepexpecTnsriit onpoc/KM-1 3amuTel 1abopaTopHBIX padoT:
AJIEKTPOHHUKE U HAHODJIEKTPOHUKE, UX TTapaMeTPhl na6. padota Ne 2
H OCHOBHKIC (PASHHECKHE CBOUCTEA OkcniepumeHT/KM-2 3amuTsl 1a60paTopHbIX padoT: 1ab.
pabota Ne 3
U-20rmk-1 + [TepexpectHsrii onpoc/Km-3 3amuTtel 1a60paTopHBIX padoT:
na6. padora Ne 4
ITpoBepounas padbora/KM-4 [IpoBeneHne KOHTPOJIbHON
pabotsl Ne 1 «OnTrdeckue MaTepraibl U B3aUMOJICUCTBIE
U3ITyYEHUS C BEIIECTBOM.
OCHOBHBIE METO/IbI OIIPEIEIICHNUS ITpoBepounas pabora/KM-10 3amutel 1a6opaTopHbIX
3JIEKTPO(PU3NYECKHUX TapaMeTPOB MaTepHajIOB pabor: 1ab. pabota Ne 7
HICKTPOHHOU TEXHUKHU Kontponbnas pabora/KM-5 Kontposasnas padota Ne 2 o
N -4onk-2 + paznenam «/lusnexkTpuyeckre u MpoBOIHUKOBBIE
MaTepuaIb»
[TpoBepounas pabora/KM-7. Tect Ne 1 «Matepuarsl
Ja3epHON TEXHUKW» (Ha MPAKTUUYECKOM 3aHATUN).
YMerb:
HCIIOTB30BaTh (PU3NYECKUE 3aKOHBI U Kontponbnas pabora/KM-11 KontponbHas padota Ne 4 mo
MaTeMaTUYECKUE MOJIETH JJI ONTUCAHUS pazzienaM «MarHUTHbIE, TIPOBOJHUKOBBIE U
MIPOLIECCOB, MPOUCXOSAIINX B PAIUYHBIX UJT-20m1x-1 + MOJIYTIPOBOJTHUKOBBIE MaTepHAaIIbI»
Marepuaiax ITepexpectrbiii onpoc/KM-6 3amuThl 1a6opaTopHEIX paboT:
na6. pabora No 8
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ITpoBepounas padbora/KM-9 [IpoBeneHne KOHTPOJIbHON
paboTer Ne 3 «Matepuaisl J1a3epHON, CBETOAHOIHON U
(b OTORIEKTPOHHON TEXHUKIW (HA IPAKTHUYECKOM 3aHSATUN).

PacCYUTHIBATD AIEKTPOPUINYECKHIE TApaMETPhI
MaTEPHAJIOB IEKTPOHHONW TEXHHUKH I10 JAHHBIM
U3MEPEHUIN

N-4omk-2

[TpoBepounas pabora/KM-10 3ammutel 1a60paTopHBIX
pabor: 1a6. padora Ne 7

Konrponsnas padora/KM-11 Kontponbsnas padota Ne 4 o
paszenam «MarHUTHbIE, IPOBOHUKOBEIC U
MOJTYITPOBOTHUKOBBIE MAaTEPUAIIBI»

[Tepexpectusiit onpoc/KM-8 3amutel 1a60paTopHbIX padoT:
na6. pabora No 5
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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 peanuzaium:
1. KM-10 3amutst 1abopatopHbix padot: mabd. padora Ne 7 (IIpoBepounast pabora)

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTPOC)
1. KM-11 KonrpomnsHas padora Ne 4 o pa3zenaMm «MarHuTHBIE, IPOBOIHUKOBBIC U
MOJIYTIPOBOTHUKOBbIE MaTepualsly (KoHTponabHas pabora)

Popma peanuzaiuu: BeinonHenue 3aganus
1. KM-2 3amutel 1abopatopHbix paboT: nad. padorta Ne 3 (DkcriepumMeHT)
2. KM-6 3ammtsl 1abopaTopHbIX padoT: ad. padora Ne 8 (IlepekpecTHEbIi ompoc)

Dopma peanuzaruu: [lucemennas pabota
1. KM-4 IIpoBenenue KOHTposibHOM padoThl Ne 1 «Ontruyeckue MaTepuaibl U B3auMOJIeHCTBUE
usnydeHus c semectsom». (IIpoBepounas padoTta)
2. KM-5 KontposnbHas padota Ne 2 no pazaenam «J{usnexTpudyeckue u mpoBOJHUKOBBIE
Matepuanbh» (KoHnTponsHas padota)
3. KM-7. Tect Ne 1 «Marepuaisl Ja3epHON TEXHUKW» (HAa IPAKTUUYECKOM 3aHATUN).
(ITpoBepounas pabora)
4. KM-9 TlpoBenenue KoHTpoJibHOU paboThl Ne 3 «MaTepuaibl 1a3epHOM, CBETOUOTHON U
($OTOAIEKTPOHHOM TEXHUKMY (Ha TpakTudecKoM 3aHsaThH). ([IpoBepounas padoTa)

®dopma peanusaiuu: Y cTHas popma
1. KM-1 3amuTs! 1abopaTtopHbIx paboT: nad. padota Ne 2 (IlepekpecTHslii onpoc)
2. Km-3 3ammTst 1abopaTopHbix padbot: nad. padora Ne 4 (IlepekpecTHblit ompoc)
3. KM-8 3amuTts! 1abopatopHbix padot: 1a0. padota Ne 5 (IlepekpecTHslii onpoc)

bannbHO-pedTHHTOBasA CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE
Ixzamen (Cemecmp Ne3)

OOIIeNPUHATHIE TpaBUIa
B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. ITaceiakoB, B. B. Matepuaisl 3IeKTpOHHON TEXHUKH | YUEOHMK JUIS BY30B I10 CIIEIHATIBLHOCTSIM
anektpoHHOH TexHuku / B. B. IlaceiakoB, B. C. Copokun. — 6-¢ u3n., crepeorun. — CII0. : Jlanb-
I[Tpecc, 2004. — 368 c. — (YuebHuku /i By30B. CrieriuanbsHas aureparypa). — ISBN 5-8114-0409-
3.
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2. DAEKTPOTEXHUYECKHE MaTepPHalIbl, MATEPUAIbI JCKTPOHUKH U PAAMOTEXHHUKH : Ja00paTOPHBIHA
npakTuKyM 1o HamnpasiaeHusm 13.03.02 "DnekTposnepreruka u snekrporexuuka’, 11.03.04
"DOnexTponuka u HaHoAIekTpoHuKa", 11.03.01 "Pagnorexnuka" / B. H. 'opnees, FO. B. 3aiines, B.
M. Jleonos, [u ap.], Ham. uccaen. ya-t "MOU" (HUY"MDH"). — M. : Uza-Bo MDU, 2018. — 95 c.
— ISBN 978-5-7046-2010-5.
http://elib.mpei.ru/elib/view.php?id=10320;
3. Copokun B. C., Antunos b. JI., JIazapesa H. I1.- "Marepuaiibl 1 31€MEHTbI 3JIEKTPOHHOU
TEXHUKU. AKTUBHBIC JUAJIECKTPUKU, MATHUTHBIC MaTEpUAIIbI, 3JIEMEHTHI JIEKTPOHHOM TexHUKuU", (2-
e u3., ucnp.), M3garensctBo: "Jlanp", Cankr-IletepOypr, 2016 - (384 c.)
http://e.lanbook.com/books/element.php?pll_id=71735.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpPaHseMoe MPOrpaMMHOe ofecrnedeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cuctema cemeiictpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u np);

5. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccunoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIPABOYHbIE CUCTEMBI:

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

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -

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

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. JnexTponHasi 6udsmmoreka MIU (3B MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHusa

Homep aynuropun,
HAaHMeHOBaHHe

OcHamenue

Y4eOHble aynuTopun
JUTSl IPOBEJIEHUS
JIEKITMOHHBIX 3aHATUH U
TEKYILET0 KOHTPOJIS

K-120, Mammnansii 3an UBI]

cepBep, KOHIUIUOHED

VY4ebHble ayIUTOPUH
JUISI IPOBENIEHUS
NPaKTUYECKUX 3aHITUH,
KP u KII

E-302, Yuebnas aynutopus
kad. "OTOMK"

rnapTa co CKaMbel, CTOJI
MpEmnoiaBaTesis, CTOJI Y4eOHbIH, CTYI,
JIocKa MeJloBast

VY4eOHble ayIUTOPUH
JUISI IPOBENIEHUS
71a00paTOPHBIX 3aHATHH

E-318, JIaboparopus
DIIEKTPOTEXHUIECKHUX,
parnOTEXHUYECKUX
MaTepHalioB U MaTepHajIoB
AIIEKTPOHHON TEXHUKH

CTOJI MIPENOIaBaTENs, CTOJI, CTOJ
yueOHBIN, CTYI, MKad 11 XpaHEHUs
MHBEHTapsl, J0CKa MEJIOBast, JOCKa
MapKepHas MepeBUXKHas,
o0opynoBaHue yueOHOE, MHBEHTaph
y4eOHBIN, CTeH]T y4eOHbIN

E-317, Yuebnas naGopartopus
AIIEKTPOTEXHUYECKHUX,
panTuOTEXHUYECKUX
MaTepHalioB U MaTepPHaJIOB
AIIEKTPOHHON TEXHUKH

CTOJI IIperoiaBaTesi, CTo, CTYI,
nrkad, 1ocKka MeoBasi, JJabOpaTOPHBIMA
CTeH]I, 000pyIoBaHUE yueOHOe,
WHBEHTaph Y4eOHBIH

VY4eOHble aynuTopun
JUISL IPOBEICHUS
MTPOMEKYTOUYHON

E-302, Yuebnas ayauropus
kag. "OTOMK"

rapTa co CKaMbeH, CTOJ
IpernoJiaBaTess, CToa y4eOHbIH, CTYI,
JI0CKa MeJIoBast
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aTTecTaluu

E-305, Aynutopus nis
MPOBEACHUS JICKIIMOHHBIX U
MPaKTUYECKUX 3aHATUI

pabouee MeCTO COTPYIHHKA, CTEILIAXK
AJI XpaHCHUS HHBCHTAPs, CTOJI
IpernoaaBaTesisi, CTyJI, BelajiKa s
OJIeXIbI, 000PYIOBAHHE
CIICIUATM3UPOBAHHOEC

K-120, Mamunnslii 3an MBI

cepBep, KOHIUITUOHED

TTomerenust misa
CaMOCTOSITCIBHOM
paboThI

E-310, JlucmieitHplid Kj1acc
kad. "OTOMK"

CTOJI MPErnoiaBaTesi, CTo, CTYIL,
BeILIAJIKa JUIsl OJICXKbI, JOCKA MEJIoBas,
MYJIbTUMEAUNHBINA TPOEKTOP, A0CKA
MapKepHas MepeIBIKHas, HOYTOVK,
KOMIIBIOTEP MEePCOHANIbHBIN, Y4eOHO-
HarJs1IHOe mocodue

HTB-303, JlekumnonHast
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
NACbMEHHBIN, BEIIAIKA IS OJEXKIBL,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP IEPCOHAIBHBIN,
IIPUHTEP, KOHJUIMOHED

Ilomemenust misa
KOHCYJIbTUPOBAHUS

E-310a, Kabuner
coTpyaHukoB kad. "®@TIOIMK"

Kpeciio pabouee, cTesiax sl
XPaHEeHHUs1 KHUT, CTOJI KOMITbIOTEPHBIH,
CTYI, WKad UIs JOKYMEHTOB, IIKag
JUISL OJICXK[Ibl, CTOJI TUCbMEHHBIH,
KOMITBIOTEPHAS CETh C BBIXOJIOM B
WnTepHer, cepBep, KOMIBIOTED
IIEPCOHAIbHBIN, IPUHTED

E-302, Yuebnas ayauropus
kag. "OTOMK"

napTa co CKaMbeid, CTOJ
IpenojaBaTesis, CToa y4eOHbIi, CTyI,
JI0OCKa MEJIoBast

TTomemenust misa
XpaHeHus
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

E-302/1, Cxknan "®TOMK"

CTOJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Marepuansl 3J1EKTPOHHON TEXHUKHU

(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
KM-9

KM-
10
KM-
11

KM-1 3amutsl 1aboparopHbix padort: 1a6. padora Ne 2 (IlepekpecTHbIi o1poc)

KM-2 3amuter 1abopatopHbix padbot: 1ad. padorta Ne 3 (DkcriepuMeHT)

Kwm-3 3amutsl taboparopHbix padot: 1ab. padora Ne 4 (ITepexkpecTHBIH O1poc)

KM-4 IlpoBenenne kKoHTpodbHOU paboThl Ne 1 «Ontudeckue Matepuasbl U B3aHMOICHCTBHIE
usnydenus ¢ BemectBom». (ITpoBepounas padota)

KM-5 KontpoabHnas padora Ne 2 o pazzaenam «lusnekTpuueckue u IpoBOJIHUKOBBIE
Marepuanb» (KonTponbsHas padbora)

KM-6 3amutel 1abopatopHbeix padbot: j1ad. padorta Ne 8 (IlepekpecTHbIii 0mpocC)

KM-7. Tect Ne 1 «Marepuaibl 1a3epHON TEXHUKI» (Ha MpakTUueckoM 3anatun). ([IpoBepounas
pabora)

KM-8 3amuter 1abopatopHbeix padbot: j1ad. padota Ne 5 (ITepekpecTHbIid 0mpoc)

KM-9 IIpoBenenre KOHTpObHOM padoThl Ne 3 «Marepuaisl Ja3epHOM, CBETOIUOTHON U
($OTOAEKTPOHHOM TEXHUKM (Ha MpakTudeckoM 3ausaTur). ([IpoBepounas padota)

KM-10 3amuts! 1abopatopHbix padot: 1abd. padora Ne 7 (IIpoBepounas pabora)

KM-11 Kontponbnas pabota Ne 4 1o pazaenaM «MarHuTHBIE, TPOBOJAHUKOBEIE U
MIOJTYIIPOBOTHUKOBEIC MaTepuaiibly (KoHTponsHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Homep Pasren Uagex | KM | KM | KM |KM | KM | KM | KM | KM | KM | KM | KM
cKM: | -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10 | -11
PASACIH | AMCHHII Fryeren | 3 | 5 | 7 | 7 | 9 | 11 | 11 | 13 | 13 | 15 | 15
2 o 1 KM:
1 JusnexkTpudeckue
MaTepHaIbI
11 JmsnexkTpudeckue + + + +
' MaTepHabl.
5 [TpoBOAHMKOBBIE
MaTepHaIbI
21 [TpoBOAHHUKOBBIE + + +
MaTepHAaJIBI
3 MarauTHsie
MaTepuabl
31 MarauTHsie + + +
MaTepuabl
4 ITonmynmpoBoTHUKOB
bI€ MaTEpUAJIbI
41 [TonynpoBOIHMKOB + N N
' bI€ MATEPUAIBI
Bec KM, %: | 5 10 | 10 | 10 | 10 5 10 | 10 | 10 | 10 | 10
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