MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA TUDJEKTPUKOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

5 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

5 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

5 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

5 cemectp - 43,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

5 cemectp - 0,3 uaca;

MockgBa 2022




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:

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
o CeesieHun o Bnagensue U3N M3aK
06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
MpOrpaMMbI Wpenmnpakatop ___|RObac9dac-KholodnyDS-6393810 J.C. XonoaHpli
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHUE)

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»
CeesieHun o Bnagensue U3N M3aK

3aBeyrOIUii BBITYCKAIOLIEN Brageney CnaBUHCKWRA A.3. .
Ka(bez[pbl WaeHTudHKaTop R99b3b9%ab-SlavinskyAZ-c08f5214 A.3. CHaBHHCKI/H/I

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)
3BaHUE)



1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI

Leab ocBoeHUs TMCUMILTHHBI [leb 0OCBOEHUS TUCIIUTIIINHEI - U3ydeHre (PU3UKH TUATIEKTPUKOB H
OCHOBHBIX SIBJICHMH B JAMAJIEKTPUKAX MJIS TOCIEAYIOIIEr0 HCIOJIb30BAHMS IOJTYYEHHBIX 3HAHUU B
MPaKTUYECKOW JedaTelbHOCTH. DOpMHUpOBaHME CHUCTEMBl 3HAHMH O (U3UYECKUX IpoIleccax,
OPOUCXOAAIIMX B AUDICKTPUUECKUX MaTepuajiax pa3judyHbIX arperaTHbIX COCTOSHUM, HW3YydeHUe
3¢ deKToB, JeKAMMUX B OCHOBE CO3JIaHMsI JICKTPOHHBIX, ONTHYECKUX, AICKTPOTEXHUYCCKUX U JPYTHX
CHCTCM.

3agaun QU CHMILINHBI

- UI3YUCHUC CTYJCHTAMU OCHOBHBIX SIBIICHUH U MpouecCoOB, NPOUCXOAAINIUX B JUIJICKTPUKAX;
- HpI/IO6peTeHI/I€ CTyACHTaMU 3HaHUH 00 OCHOBHEBIX KJIaccax JUDSJIEKTPHUKOB,
- OCBOCHHC CTYACHTAMU MCTOJ0B U3MCPCHHA OCHOBHBIX XaPAKTCPUCTUK AUIJICKTPUICCKUX

MaTCpHraJIOB,

- IpUOOPETEHNE CTYACHTOM HaBBIKOB IPUMEHEHMSI 3HAHUM, ITOJIyUEHHBIX B KypCe, C LIE€IbI0

HCCIICO0OBAaHUA JUIJICKTPUKOB.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-3 Crocoben
y4acTBOBATh B MPOBEACHUH
TEXHOJOTMYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepUasIOB IEKTPOHHON
TEXHHUKHU, MHKPO- H
HAHOJICKTPOHUKHU

N J1-1nk-3 3HaeT 6a3oBbIe
TEXHOJIOTUYECKHE MTPOLIECCHI
W3TOTOBJICHHS] MAaTEPUAIIOB
ANIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJIEKTPOHUKU

3HATh!
- OCHOBHBIE IPUHIIUIIBI UCTIOIb30BAHUS
($u3NYECKUX U MaTEMaTUYECKUX MOJIeen
SIBJICHUH U MPOLIECCOB, MPOTEKAIOLINX B
MaTrepuanax 1eKTPOHHONU TEXHUKH,
MHUKpPO- ¥ HAHOBJIEKTPOHUKH.

YMETh:

- MCII0JIb30BaTh (PU3MUECKHUE 3aKOHBI U
MaTEMaTUYECKUE MOJIEIH JUIsl ONTUCaHUS
IIPOLIECCOB, MMPOUCXOISALINX B Pa3IMUHBIX
MarepHuaax;.

ITK-3 Crocoben
y‘IaCTBOBaTI) B HpOBCI[eHI/II/I
TEXHOJOTHYECKUX
IPOIIECCOB U3TOTOBJICHUS
MaTepHaioB AIEKTPOHHOU
TEXHHUKU, MI/IKpO' nu
HAHODJICKTPOHHUKH

NJI-2nk-3 3HaeT 00 u3uko-
XUMHYECKHX OCHOBax 9
TEXHOJIOTUYECKUX MPOIECCOB
U3TOTOBJICHHS MAaTEPHAJIOB
DJIEKTPOHHON TEXHUKH, MUKPO-
Y HAHODJICKTPOHHUKH

3HATH:
- pa3JINYHbIE METOJBI KOHTPOJIS
IIapaMeTPOB TUAIEKTPUUECKHUX
MaTepHuasoB, UCIIOIb3YEMBIX B
JIIEKTPOHHON TEXHUKE, MUKPO- U
HaHODJIEKTPOHUKE;.

YMETh:

- IPOTHO3UPOBATh U3MEHEHUE CBOWCTB
MAaTEepUAJIOB MPU U3MEHEHNH BHELIHUX
YCJIOBUM WJIM BO3JICUCTBUI TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX TOJIEH,
paauaOHHBIX BO3JAECHCTBUH U 1. ;.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MpOrpamMme
Hanotexnonorus B anexrponuke (nanee — OIIOII), nanpasnenus noarorosku 11.03.04 DnexTpoHuka u
HaHORJICKTPOHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKamaBpHar.



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 JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKoCTH paszena (B 4acax) 1Mo BHIaM y4eOHOH 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
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 Beenenue B pusuxy 26.7 5 8 4 4 - - - - - 10.7 - IlodzomogKa K neKyuiemy KOHmpoio:
JU3JIEKTPUKOB. IToBTOpenune maTepuana no paszaeny "Bsenenue
dusuyeckue sBJICHUS B B (DM3HUKY OUAJIEKTpUKOB. Du3nueckue siBIeHUs
JIUDJIEKTPUKAX B AM3JIEKTpHUKax"
11 Beenenue B pusuky 26.7 8 4 4 - - - - - 10.7 - Iloozomogka k nabopamopnoit padome: JIns
JUBIIEKTPUKOB. BBITNIOJIHEHUS 3aJaHui 110 1abopaTopHoOii padote
duznyeckue sBICHUS B HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
JIV3IIEKTPUKaX 3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a

TakK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paszaene "BBeneHue B QU3UKY AUIIICKTPHKOB.
Du3nyecKue SIBICHUS B JUJIEKTPUKaX"
Marepuany.

IIoozomoeKa K ayoumopHsim 3aHAmusam:
[IpopaboTka JIEeKIIH, BEIOJTHEHUE U
MOJICOTOBKA K 3amute jab. paboThl
Iloozomosxka K KOHmpoibHOU pabome:
Wzyuenne maTepuanoB mo pasnerny Beenenue B
¢u3uKy qUAIeKTpUKOB. OH3MUECKUE SIBICHAS B
TUBIICKTPUKAX U TIOATOTOBKA K KOHTPOJEHON
pabore

IloozomosKka K npaKkmuueckum 3aHamusim:
W3yuenne maTepuana no paszaeny "Beenenue B
(bu3HUKy OUdIEKTPUKOB. DU3nueckue SBICHUS B
JIUDJICKTPUKAxX" MOATOTOBKA K BBHITIOJHEHUIO
3aJlaHui Ha MMPAKTUIECKUX 3aHATHIX
Camocmoamebnoe usyuenue
meopemuyueckozo mamepuana: Vzyuenve
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JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"BBeneHue B pU3NKy AMIIEKTPUKOB.
®dusnueckue IBICHUS B AUINEKTPUKax"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 12-16
[5], 1-21

MexaHan3MbI
TOJIIPU3AIIUH B
JIMRIICKTPUKAX

27

11

2.1

MexaHnu3MBI
MOJISIPU3AIUH B
JIUDIIEKTPUKAX

27

11

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHne MaTepHana 1mo pasaeiy
"MexaHU3MBI TOJIIPH3ALNN B TUIIEKTPUKaX"
Ilodzomoeka K nadbopamopnoit padome: Jns
BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
TaK )K€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzene "MexaHU3Mbl MOJSIpU3ALMY B
JIURJIEKTpUKax" MaTepuany.

Tloozomosxa K ayoumopHviM 3auAmuIm:
[IpopaboTka JIeKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1ab. paboTHI
Iloozomosxka K KOHmpobHOU pabome:
M3yueHune MaTepuaioB Mo pas3aeiny MexaHu3Mbl
MOJISIPU3AIIUH B JIMIJICKTPUKAX U MOATOTOBKA K
KOHTPOJIBbHOI paboTte

Iloozomoska K npaKkmuyueckum 3auamusim:
W3yuenne maTepuaina mno paszaeny "MexaHU3MBbI
MOJISIPU3AIIIH B JUAJICKTPUKaX" MTOATOTOBKA K
BEITTOJTHEHHIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATHAX

Camocmoamesibnoe usyuenue
meopemuuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIBHOTO MaTeprala 1o pasery
"MexaHu3MBbI TIOJISIPU3AIUHU B TUIJICKTpUKax"
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[1], 45-60
[8], 15-36

Teopus

28

11

Iloozomoeka K mMeKyuiemy KonmpaoJiro:
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3JEKTPONPOBOIHOCTH B
JINDIIEKTPUKAX

3.1

Teopus
3JEKTPOIPOBOJHOCTH B
JVIIEKTPUKaX

28

11

[ToBTOpenue marepuana no paszaeiny "Teopus
3IEKTPONPOBOIHOCTH B JUAJIEKTPUKaAX"
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO TPEIBAPUTEINBEHO U3YIHTh TEMY 1
3a[a9H BBITIOJTHEHUS TaO0paTOpHOH paboTHI, a
TaK K€ U3y4UTh BOIMPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "Teopus 3JEKTPOIIPOBOTHOCTH B
JTURJIEKTpUKaX' MaTepuany.

Ilo0z0mogKa K ayoumopHsim 3auamusam:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Ilo0z0mogKka K KOHMPOILHOU padome:
W3yyenune marepuaioB no paszaeny Teopus
JIEKTPOIPOBOAHOCTH B IUAJIEKTPHUKAX U
MOJITOTOBKA K KOHTPOJIBHOH paboTte
I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenne matepuana no pazzaeny "Teopus
JIEKTPOIPOBOAHOCTH B IUAJICKTPHUKaX"
MOATOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAKTUYCCKUX 3aHATHUAX

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Teopus 3JIEKTPOIPOBOAHOCTH B
JIUDJIEKTpUKax"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[4], 45-50
[6], 4-6

Teopus
JMIICKTPUUECKUX
OTepPh

26

11

4.1

Teopus
JUDJICKTPUICCKUX
oTeph

26

11

Ilodzomogka K mexkyuiemy KOHmMpOiio:
IoBTopenue matepuana o pasaeny "Teopus
JURJIEKTPUIECKUX MTOTeph”

Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK JK€ M3y4UTh BOMPOCHI BAPUAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
pazzgene "Teopust IUAIEKTPUIECKUX TOTEPD"
MaTepHany.

Ilo020mo6Ka K ayOunopHovim 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilo020moeKka K KOHmMPOIbHOU padome:
W3y4enue MaTepuainos 1o paszneny Teopus
TURJIEKTPUIECKUX ITOTEPh U IOATOTOBKA K
KOHTPOJILHOM paboTe

Ilodzomogka K npaKmuuecKum 3aHAMUAM:
Wzyyenne matepuana no pazaeny "Teopust
JTURJIEKTPUYECKUX MTOTeph" MOATOTOBKA K
BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
3aHATHAX

CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaeiry
"Teopust AMDIAEKTPUUECKUX TOTEPD"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[3], 167-181
[7], 345-380
3a4er ¢ OLEHKOi 0.3 - - - 0.3 -
Bcero 3a cemectp 108.0 32 16 16 0.3 43.7
Hroro 3a cemecTp 108.0 32 16 16 - - 0.3 43.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 gpuzuxy ousnekmpuros. Qusuueckue A61eHUsA 8 QUIIEKMPUKAX

1.1. BBenenue B pu3HKy TUAIEKTPUKOB. DU3HUECKUE SABICHUS B TUAJIEKTPUKAX

Knaccudukanus, o01acTd NpUMEHEHUS AUAIECKTPHUSCKUX MATEPUATIOB. SIBIIEHUS, MPOIIECCHI,
¢ dexTsl HaOMIOAAEMBbIE MPU BO3JICHCTBUU DSJICKTPUUECKUX, TEIUIOBBIX, MAarHUTHBIX MOJieH Ha
mdnekTpuk. Onrtuueckue 3pQexTsl B audiaekTpukax. Da3oBble MEPEXOJbl B JIUAIICKTPUKAX.
@da30Bple TEpexonbl MepBOro M BToporo poaa. Kiaccudukamus ¢a3oBbIXx MepexoioB IO
Opendecty. Tepmomunamuueckass teopuss Jlammay. Ilepexombl THma CMENIEHUS W TOPSIOK-
Oecriopsiiok. @a3oBbie NEPEXOJIbI B KUAKUX TUIICKTPUKAX..

2. Mexanuzmbl noJjiAapuzauyuu 6 ()MS]Z@KI’I’IDMKCIX

2.1. MexaHu3msbl NOJApU3ALUU B JUIIEKTPUKAX

OcHoBubie omnpeneneHus. [lomspuszyemocts. Judnexkrpuueckass NPOHUIIAEMOCTh. bwicTphie
BHUJIBI TIOJSIpU3AIllMU. 3aMEJICHHBIC BHABI IOJSPU3AIMK. OJKBUBAJCHTHAs CXEMa 3aMCIICHUS
mudiekTpuka. Krnaccudukamuss JHAJICKTPUKOB IO MEXaHWU3MaM TOJSPU3AlNUUA. 3aBHCHUMOCTH
JTUDJIEKTPUYECKOW TPOHUIIAEMOCTH OT TEeMIepaTyphl, [aBJCHUS, BIIAXXHOCTH, HAMPSIKEHHUS.
JusnexTpuyeckass MPOHUIIAEMOCTh cmeceil. OCHOBHBIC BHUIBI TOJISIPU3AIMU B Ta3000pa3HbIX,
KUJKUX U TBEPABIX TUAICKTpHKax. CBsA3b MaKpO- U MHUKPOCKOIMUYECKUX CBOWCTB JHAJICKTPHKOB.
[Tpubmmkenue JlopenTtna mns BHyTpeHnHero mosst. O63op Teopuit KupkByma, Onzarepa, JleGas.
Oco0CHHOCTH TOJIIPU3AIMN HEIIEHTPOCUMMETPUYHBIX KpHucTalioB. Kiaccudukanus MexaHu3MOB
TIOJISIPU3AIUH, BO3HUKAIOIIEH B OTCYTCTBHUH BHEIITHETO ANEKTPUIECKOTO IIOJIS.
CerneroanekTpuuectBo. [Ipsamoit u oOpatHbIii Tbe303hPexThl. [TuposnekTpuueckas moaspu3aims.
DIIEKTPETHI..

3. TQODM}I aﬂekmponposodHocmu 6 duaﬂeKmpuKax

3.1. Teopust 2IEKTPONPOBOTHOCTH B JTUAICKTPHUKAX

OOume mnpeAcTaBieHUs 00 HIEKTPONPOBOJHOCTH JAUIIEKTPUKOB. 3aBUCHUMOCTh TOKa OT
BPEMEHM NPUJIOKEHHUS TOCTOSHHOTO HampsbkeHus. Toku  abcopbuuu. IloBepxHOCTHOE
COIIPOTHBIIEHUE TBEPABIX JUAJIEKTPUKOB. BbIBOJ (GopMyn yaenbHOW 3IEKTPONPOBOAHOCTH,
MOJIBU’KHOCTH HOCHUTEJIEH TOKa B MOHHBIX KpUcTa/laX. TemmnepaTypHble U YaCTOTHbIE 3aBUCUMOCTH
YAEIBHOW  AJIEKTPONPOBOJHOCTH  JUIEKTPUKOB. DEeKTPONPOBOIHOCTh  ra3000pa3HBIX
JTUAIIeKTpUKOB. 3akoH [lamena. Pa3Butue anexkTpruueckoro paspsiaa B razax DJIEKTPOIPOBOIHOCTh
KUAKUX AUDIIEKTPUKOB. 3aBUCHUMOCTh YACIBHOM 3JIEKTPONPOBOJAHOCTH OT HANPSKEHHOCTH
AIIEKTPUYECKOTO TTOJIS..

4. Teopus ousiekmpuyeckux nomepb

4.1. Teopust TUAAEKTPUIECKUX MIOTEPH

OcHoBHBIE ompeneneHus. PacueT MONHBIX W YACHBHBIX JAMIJIEKTPUUYECKUX IOTEPh Ha
IIEPEMEHHOM HANPSKEHUHU. BHIBI TUANEKTPUYECKUX MOTEPh. JIMAIEKTpHUYECKHE TIOTEpH B
KOMIIO3UIMOHHBIX JU3JIeKTpuKax. [loTepn B HEOMHOPOAHBIX cpeAax. 3aBUCUMOCTh TaHTEHCa yIJia
JUDJIEKTPUYECKUX IIOTEPh OT TEMIEPATYPhl. YaCTOTHI JJIEKTPUYECKOTO IOJISI W BIIAXHOCTH.
KommuiekcHast AM3IEKTpUUYECKas IPOHUIIAEMOCTb. TeopHsl AUAIEKTPUUECKUX TOTEPh, Pa3INYHbIE
MOJIXOJbl K ONHCAHHUIO MPEoOpa30oBaHMUsI HSHEPrHUM 3JIEKTPOMArHUTHOTO TMOJS B TEIMJIOBYIO B
JIUDIIEKTPUKAX.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. O0mue dhuznvecKkue ABICHUS B TUAJIEKTPUKax; JludiekTprudeckass IpOHUIIAEMOCTb.
EBICTpBIe BU/BI ITOJISIPU3AIUH. 33MCIIH€HHLIC BU/BI ITOJISIpU3aluy, IOCTPOCHUC JUarpaMm
Koyna-Koyna, Iusnexktpudeckasi IpOHUIIAEMOCTh KOMITIO3ULIMOHHBIX TUAJIEKTPUKOB (44aca).;
2. PacueT HanpsHKEHHOCTH JIEKTPHUECKOTO TOJIS JUTSl Pa3IMYHBIX KOH(PHUTypaui
3JEKTPOOB:
aKCHaJIbHAsl CHMMETpHS, chepryecKkasi CHMMETPHS, CIIOUCTBIE CTPYKTYpHI (4 yaca)..

3.4. TeMbl 1a00paTOPHBIX padoT
1. JTabopaTopHas padota Ned «TemrepaTypHble 3aBUCUIMOCTH JTUAJIEKTPUICCKOM
NPOHHUIIAEMOCTH U TAaHTEHCA yTJIa AUIIEKTPUUECKUX MOTEPh TBEPABIX TUIICKTPUKOB Ha
MepeMeHHOM TOoKe» (4 Jaca).;
2. JIaboparopHas padota Ne3 «lccnenoBanue TeMnepaTypHOil 3aBUCUMOCTH yI€IbHON
3IEKTPONPOBOAHOCTH HOHHBIX KPUCTAIOBY (4 yaca).;
3. JlabopaTtopHas padota Ne2 «MccnegoBaHue MpOBOJIUMOCTH KOMITO3UIIMOHHBIX
MarepuanoBy (4 yaca).;
4. JIaboparopnas padota Nel «OmnpeneneHue o0JacTH AUCTIEPCUN OTHOCUTEIIBHOM
JTURIIEKTPUIECKON MTPOHUIIAEMOCTH M BpEMEH pellaKkCalluu AJIsl MOJISPHBIX TUAIEKTPUKOBY (4
yaca)..

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnenue marepualioB IO Keiicam paznena "BBeneHue B (U3HMKY JUAIIEKTPUKOB.
dusnueckue siBICHUS B JU3JIEKTpUKax"

2. OOcyxkneHHe MaTepualoB IO Keiicam pasjgena "MexaHu3Mbl TOJSpH3AAA B
IUDJIEKTPUKaX"

3. OOcyxneHne MaTepuasioB 10 Keiicam pasnena "Teopust SIEKTPONPOBOAHOCTH B
IUDJIEKTPUKaX"

4. OOcyxaeHue MaTepualioB 1o Keiicam pazzaena "Teopus JUAIEKTPUUECKUX TOTEPD"

Texywuii koumpons (TK)

1. KoHcynpranuu HampasieHbl Ha MOJIyY€HUE WHAMBUAYAIBHOTO 33aJaHUS JJI BBIIOJHEHUS
KOHTPOJIbHBIX ~MEpONpusATHH 1o pa3geny "Beenenue B (uU3MKY AMIIEKTPUKOB.
®duznyeckue sIBICHNS B AUAIEKTpUKaX"

2. KoHcynbTanuu HampapJieHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/laHUs JUUIsl BHIIIOJHEHUS
KOHTPOJIbHBIX MEPOTIPUATHI 10 pazzeny "MexaHU3Mbl NOJSIPU3ALMN B AUAJIEKTpUKaX"

3. Koncynpranuu HampapieHbl Ha MOJy4Y€HUE WHIUBHIYyaIbHOIO 3aJaHUs JJIsl BBITOJIHEHHS
KOHTPOJIbHBIX MEPOTIPUATHI 110 pa3neny "Teopus 3MeKTpONpPOBOIHOCTH B TUAIIEKTPUKaAX "

4. KoHcynbTaluy HarpaBieHbl Ha MOJyY€HHE WHIUBHYaIbHOTO 3aJaHUs JJISI BBITOJIHEHHS
KOHTPOJIBHBIX MEPOIIPUATUI 1O pa3aeny "Teopust TUIIEeKTPUIECKUX OTeph"

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHEI (B

OueHo4HOE CPesCTBO
(TUII ¥ HAUMEHOBAHUE)

3arutaHupPOBaHHBIE PE3YJIbTAThl OOYUYCHHSI IO JTUCITUTIIINHE Konpr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT];e?lT ;3 i€
1] 2[3]4
3HaTh:
OCHOBHBIC ITPUHITUIIBI KCTIOIB30BaHMS (U3MYECKUX U MATEMATHIECKUX KontponbHas pabora/DPusznueckue
MOJIEJIEN SBJICHUH U MPOLECCOB, MPOTEKAIOIINX B MaTEpUaIax NI-1nx-3 + SIBJICHUS B JUDJICKTPUKAX
3JIEKTPOHHOU TEXHUKU, MUKPO- U HAHOAJICKTPOHUKH
pa3IM4YHbIE METOBI KOHTPOJIS MAPAMETPOB AUIICKTPUUECKUX KonTponpHas pabora/MexaHU3MbI
MaTepualoB, UCIOIb3YEMbIX B 3JIEKTPOHHON TEXHUKE, MUKPO- U N/1-2nk-3 + MOJISIPU3AIUU B IUDJICKTPUKAX
HAHOXJICKTPOHUKE;
YMmerTh:
HCIIO0JIh30BaTh (PHU3NYECKUE 3aKOHBI U MATEMATHUECKUE MOJICITH IS KontponbHas padora/Teopus
ONMCAaHMS MPOLIECCOB, MPOUCXOASAUINX B PA3JIMYHBIX MaTepUaliax; NI-1nk-3 + 3JIEKTPOINPOBOJIHOCTH B
JIMDJICKTPUKAX
MPOTHO3UPOBATh U3MEHEHNE CBOMCTB MaTEPHUAIOB TPU U3MEHEHUH Kontponbnas padota/Teopus
BHEIIIHUX YCJIOBUU WJIU BO3JECHCTBUM TEIJIOBBIX, AIEKTPUUECKUX, NJ1-2nk-3 + | IUDJIEKTPUUECKUX MOTEPh
MArHUTHBIX MOJIEH, PaJUAllMOHHBIX BO3JACHCTBHUI U Ap.;
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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
S cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Mexanu3mbl oJisipu3auu B uaiekTpukax (KontpomasHas pabora)
2. Teopus ausnextpuueckux norepb (Kontponbnas padota)
3. Teopust 31eKTpOIPOBOAHOCTH B AuannekTpukax (KonrponbpHas pabora)
4. ®usnueckue sBaeHUs B nuaiekTpukax (KonrponpHas padora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ oyenkou (Cemecmp No5)

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTD.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. CepebpsikoB, A. C. DeKTpOTEXHUYECKOEe MaTepuaoBeieHUe. DIEKTPOU30IISAIMOHHbIE
MaTepHuabl ;. yueOHOe ocoOue I BY30B JKee3HoopoxkHOoro Tpancnopta / A. C. CepeOpsKoB . —
M. : Mapupyrt, 2005 . — 280 c. - ISBN 5-89035-210-5 ;

2. Kycros, E. ®. OcHoBbI (hu3uku TBEpOTO TeNa : YueOHoe nmocodue mo kypcam "duszuka
TBepaoro Tena", "dusnka noaynpoBOJHUKOB U IUIIEKTPUKOB" 110 HAIIPABIICHUIO
"DneKTpoTeXHHKa, dJeKTpoMexaHuka U anekrporexHonorun" / E. @. Kycros, Mock. sHepr. uH-T
(MU TY) .—M. : Uzn-8o MOU, 2002 . — 110 c. - ISBN 5-7046-0866-6 .;

3. Xonoausriii, C. JI. MeToapl UCTIBITAHUI U TUarHOCTHKHU B JIEKTPOU3OJIIIIMOHHON U KaOeTbHOM
TEXHUKE : yueOHOe ocoOue Ui By30B 0 CHEIHAIBHOCTH "DJIEKTPOU30IIAIUOHHAs, KaOelbHas U
KOHJICHCATOpHas TEXHUKA" HampaBiaeHUs "DIEeKTPOTEXHHUKA, JIEKTPOMEXaHUKa U
anekrporexnonorun" / C. . Xonoausii, C. B. Cepebpsinanko, M. A. boes . — M. : I3garensckuii
noMm MDU, 2009 . — 232 c. - ISBN 978-5-383-00381-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4212;

4. A. B. [leunukos- "HccnenoBanue pa3psaa B0Ib MOBEPXHOCTH KOHIEHCATOPHOTO
MeTaJTIM3UPOBAHHOTO AudniekTpuka', M3narenscto: "6.1.", Cankt-IlerepOypr, 2022 - (47 c.)
https://biblioclub.ru/index.php?page=book&id=690696;

5. A. JI. banux, P. I1. [lukapesa, T. C. PomanoBa- "Marepuaiibl 3J1€KTpPOHHON TEXHUKU:
mnexTpukn”, U3narensctBo: "HoBocuOupekuii rocy1apcTBEHHbIM TEXHUYECKUN YHUBEpCUTET",
Hosocubupck, 2017 - (42 c.)

https://biblioclub.ru/index.php?page=book&id=575238;

6. Bonkos, B. M. PenyknnoHHass CHMMETpPHsI MATHATHBIX CBOMCTB MOJYIIPOBOAHUKOB U
nuanekTpukoB : CnenuanbHocTh 01.04.10 - dusuka noaynpoBOAHUKOB : Jluccepranus KanauaaTa
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¢u3uko-maTemarnueckux Hayk / B. M. Bonkos, Mock. snepr. un-t (MOU) . — 1985 . - 147 c. :
[Tpun.: ABTopedepar .;

7. l'openuk, C. C. MarepuanoBeieHH€e MOTYNPOBOAHUKOB U JUAIEKTPUKOB : Y YeOHUK )1 By30B
0 CTeIUATbHOCTH "DU3KKa U TEXHOJIOTHS MaTEPHUAIIOB U KOMIIOHEHTOB AJICKTPOHHOW TEXHHUKHU' /
C. C. T'openuk, M. 4. Jamesckuii . — M. : Meramnyprus, 1988 . — 574 c.;

8. Kypwipuuk E. B., Cno6usxoB B. B.- "HccienoBanue ynpyrux BUAOB MOJISPU3ALNUNA B TBEPIbIX
nanekTpukax", MsnatensctBo: "HHI'Y um. H. U. JlobaueBckoro", Hwkuuit Hosropon, 2017 - (17

c.)
https://e.lanbook.com/book/153282.

5.2 JInueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
. CHO "TIpomereit";

. Office / Poccuiickuii makeT o(puCHBIX MPOTpaMM;

. Windows / Oniepanionnas cucrema cemeiictsa Linux;

. Maiinn Buneokondepenuuu;

Python;

MPLab;

. GPSS World Student;

. 7-Zip.

O N U AW~

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3za nannbix Web of Science - http://webofscience.com/

6. Ba3za nannbix Scopus - http://www.scopus.com

7. HanmoHaibHas 3J1eKTPpOHHas Oudmoreka - https://rusneb.ru/

8. 9BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

9. Dnexrponnas oudmoreka MOU (36 MIH) - http://elib.mpei.ru/login.php

10. OpunmanbHbli caiit MUHMCTEPCTBA HAYKH M Bbiclero odpa3oBanust Poccuiickoii
®denepanuu - https://minobrnauki.gov.ru

11. ®enepaabublii mopta "Poccuiickoe odpasoBanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HAaMMCHOBAaHHUC

VYueOHbIe ayAUTOPUH IS E-305, Aynutopust nist | pabodee MECTO COTPYAHUKA, CTEIIAXK

MIPOBEICHUS JIEKIIMOHHBIX MIPOBEICHUS JUISL XpaHEHUsI THBEHTAapsl, CTOJ
3aHATUHN U TEKYILETO KOHTPOJISA JEKIIMOHHBIX U MIPENOIABATENIS, CTYJI, BEIIAIKa JUIs

MPAKTUYECKUX 3aHATHI OJICK]IbI, 000PYIOBaHUE
CIIEHHAIIM3UPOBAHHOE

VYyeOHble ayIUTOPUH IS E-302, Yuebnas rapra co CKaMbeH, CTOJII

IIPOBEICHUS IPOMEKYTOUHOMN aynuTtopus Kad. npernojaBaTeis, CToJ Y4eOHbIi, CTyI,
aTTeCTaluU "OTOMK" JIOCKa MEJI0Bast
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

®duznka IUAJIEKTPUKOB

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
KM-1 ®wusnueckue spienus B audiiekTpukax (KoHTposbHas paborta)

KM-2 Mexanu3msl nojsipu3anuu B aussekTpukax (Konrponbnas pabora)

KM-3 Teopus 251eKTporpoBoAHOCTH B qudiekTpukax (KortponpHas padoTa)

KM-4  Teopus ausnekrpudeckux norepb (KonrponbHas padora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

HNunexc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4
paszena AT AER Henens 4 8 12 15
KM:
1 Brenenue B pusuky AndeKTpUKOB. OU3NUYECKUE SBICHUS
B JIMDJIIEKTPUKAX
11 Brenenue B pusuky AndeKTpuKOB. OU3NUYECKUE SBICHUS +
' B JIMDJIIEKTPUKAX
2 MexaHu3MBbI OJISIPU3AIUN B TUIICKTPUKAX
2.1 MexaHu3MBbI IOJISIPU3AIUN B TUAICKTPUKAX +
3 Teopust >IEKTPONPOBOTHOCTH B TUAIIEKTPUKAX
3.1 Teopust >IEKTPONPOBOTHOCTH B TUIIIEKTPUKAX +
4 Teopus TUAACKTPUIECKUX TTOTEPH
4.1 Teopus TUAAEKTPUUECKUX TTOTEPH +
Bec KM, %: | 25 25 25 25
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