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

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA
HaumeHnoBaHune o6pa3oBaTejbHOI mporpaMMel: TexHuKa U 3J1eKTPOGU3MKA BBICOKMX HANPSKeHU I
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
JIEKTPO®USNUYECKHE ITPOLECCHI B I'A3AX

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHHIA

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.10.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K A.A.

Bnageney benoroBckun A.A. o
HpeHOI[aBaTeJ]B WaeHTudHKaTop H86421057-BeloglovskyAA-22f7dag BCHOFJIOBCKI/II/I
COI'TACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
‘i: CeesieHun o Bnagensue U3N M3aK

PyKOBO'HHTe‘HB e Bnageney NebepeBa H.A.
00pa3oBaTeILHOM MPOrpaMMbI * Mo - Vpermagmiarop  R75716a03-LebedevaNA-9930664 H.A. JleGeneBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»
Ceefenua o Bragensue L3N M3

33«Beﬂy}0vmﬂﬁ BBIHYCKaIOIHefI ,_‘ i Bnagenel, TeMHWKOB A.l.
Ka(bezlpon * MU ¢ WaenTudnratop al0abbl23-TemnikovAG-2d4db00| A.F. TeMHI/IKOB




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBOeHHMS IMCUMIUIMHBI: 3aKitoyaeTcsl B (OPMHUpPOBAHUU YriayONEHHBIX 3HAHUN 00
AIIEKTPOPA3PSATHBIX (DU3MUECKHUX SIBICHUSX B Ta3aX, KOTOPBIE OMPEICSISIIOT pa3psIHBIC IMPOLECCHl B
AEKTPOIHEPreTUUECKOM 000pyAoBaHUM BbicoKkoro HampsbkeHus (BH) u mpumensitorcss B ycTpoiicTBax
BBICOKOBOJIBTHBIX 3JIEKTPOTEXHOJIOTUM.

3agauu AMCHMIIINHBI

- hopmupoBanue yruyOaEHHBIX 3HAHUH 00 IEKTPOPU3HUECKUX MPOIIECCax, MPOTEKAOIINX B
CHJIBHBIX 3JICKTPUYECKHUX IOJISIX B TA30BOM U30JISALINHU, COMPOBOXKIAIOIINX U ONIPEIEIISFOIINX

ANEKTPUYECKUN pa3psijl B €ro JABUHHOM U CTPUMEPHOU CTaIUSAX;

- OCBOCHHE COBPEMEHHBIX MAaTEMaTHUYECKUX MO/IeNIel JJaBUHHON U CTPUMEPHOI cTaauil
AIIEKTPUUYECKOTO Pa3psiaa, YHUIOISIPHOTO KOPOHHOTO pa3psisia B BO3AYLUTHON Cpejie, MO3BOISIONINX
IIPOrHO3UPOBATh CBOMCTBA U MOBEJCHIE Ha3BaHHBIX (OPM pa3psa;

- OCBOCHHE METOJIUK pacuéTa HauyaIbHBIX HAMPSKCHUA BO3IYITHBIX U30JIAIIMOHHBIX MPOMEKYTKOB
ycrpoiictB BH, nmo3Bosistonux olieHUBaTh PUCK BOSHUKHOBEHUS HEKEIATEIbHBIX dJIEKTPHUYECKUX
pa3psa0B B BO3IYIIHBIX U30JSIIIUOHHBIX TPOMEKYTKAX.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-1 Cnocoben npuHuMaTh
y4acTUe B MPOBEACHUU
HAYYHBIX UCCIICIOBAaHUN B
o0nacTu 00bEKTOB
pohecCHOHATTLHOM
NEeSTENIbHOCTH (TEXHUKH U
AIEKTPOPUZUKU BHICOKUX
HaIPsHKEHUN)

N-1nk-1 JlemoHCcTpUpYyeT
3HAHMS HAYYHBIX OCHOB
AIEKTPOPUZNUECKUX
IPOLIECCOB B AJIEKTPUIECKUX
paspsgax

3HATh:
- METOJMKH pacyéTa Ha4aJIbHbIX
HaIpsSKEHUH BO3IYIIHBIX U30JISILIMOHHBIX
IIPOMEXKYTKOB ycTporcTts BH,
MO3BOJISIIOIINE OLEHUBATh PUCK
BO3HMKHOBEHHUSI HEKEIATEIbHBIX
JJIIEKTPUYECKUX Pa3pPsI0B B BO3AYLIHBIX
M30JISIUOHHBIX TPOMEKYTKAX YCTPONCTB
BH;

- 31eKTpoU3NYECKUE TIPOIIECCHI,
MIPOTEKAIOLIUE B CUIIBHBIX JJICKTPUYECKUX
IIOJISIX B Ta30BOYM M30JISLNH,
COIPOBOXKAAIOLIUE U ONPEIENISAIONNE
ANEKTPUYECKUN pa3psil B €ro JIJABUHHOU U
CTPUMEPHOU CTAIUAX;

- COBPEMEHHBIE MAaTEMaTUYECKHE MOJENH
JJABUHHOU U CTPUMEPHOU CTagui
AIEKTPUYECKOTO PA3psiAa, a TAKKE
YHUIIOJIAPHOTO KOPOHHOIO pa3psia B
BO3YIIHOW CpeJie, MO3BOJISIONINE
IIPOTHO3UPOBATH CBOMCTBA U ITOBEJACHUE
Ha3BaHHBIX (popM paszpsia.

YMETB:
- BBIYUCJIATH HAYaJIbHbIC HAIPSKCHUS

BOS)IYIHHI)IX N30JIAOUOHHBIX
MIPOMEKYTKOB;

- OHpC}IGJ’IfITB YHUCJIICHHBIC 3HAYCHU A
MapaMeTpPoOB AMEKTPOPUIHUECKUX
MPOLECCOB B BO3AYIIHOM M30JISILIUU,
ONPEAENSIOIIMX PA3BUTHE DJIEKTPUUECKOTO
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

paspsaa;

- (hopMyMpPOBATH U IPUMEHATH
MaTEMaTHYECKUE MOJIEIIH JIABUHHOM U
CTPUMEPHOU CTAIUI IIEKTPUIECKOTO
paspsza, a TaKKe YHUIIOJSIPHOTO
KOPOHHOT'O pa3psiaa B BO3AYIIHOW cpelie.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlycuumuimHa OTHOCUTCSI K OCHOBHOM npogeccroHalibHOM 00pa3oBaTenbHOM nporpamme TexHUKa U
anekTpodu3nKa BbICOKMX HanpsokeHui (manee — OIIOID), wampanenuss mnoxarotoBku 13.04.02
DJEKTPOIHEPreTHKA U DJICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEe 0Opa30BaHUeE - MATUCTPATypa.

baszupyertcs Ha ypoBHe BbICIIero o0pa3oBanus (6akaiaBpuaT, CIICIUATHUTET).

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIMHBI

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/
/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 /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue B 3Ky 8 1 4 - - - - - - - 4 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
JNEKTPUYECKUX ITonrotoBka k Tecty Nel
pa3psI0B B razax H3yuenue mamepuanoe 1umepamypHbix
11 Beenenue B pusuky 8 4 - - - - - - - 4 - UCHIOUHUKO8:
ANEKTPUIECKUX [1], Beenenwue, m. 2.1
pa3psI0B B razax
2 DnekTpoduznyeckie 14 6 - 4 - - - - - 4 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
IIPOLIECCHI B Fa30BOU ITonroToBka Kk KOHTPOJIBHOM padoTe Nel
N30JLIIAN H3yuenue mamepuanog 1umepamypHbix
2.1 Onextpoduznueckue 14 6 - 4 - - - - - 4 - UCHIOYHUKOB:
MIPOLIECCHI B Fa30BOM [1], I'naBa 1
N30JLIIAU
3 OCHOBHI (hU3HKH 19 4 - - - - - - - 15 - Ilodzomoeka K meKyuiemy KOHmMPOJiio:
I1a3MBbI [HoaroroBka k Tecty Ne2
3.1 OcHOBBI (PU3UKH 19 4 - - - - - - - 15 - H3yuenue mamepuanog 1umepamypHsix
TUIA3MBI UCIMOYHUKOG:
[1], TnaBa 6
4 JIaBUHHBIN MEXaHU3M 25 6 - 4 - - - - - 15 - Iloozomoexa Kk KoHmpobHOU pabome:
pa3BUTHA IToxroToBka Kk KOHTPOJIBHOH padoTe Ne2
ANIEKTPHUYECKOTO H3yuenue mamepuanog 1umepamypHbix
paspsijia B razax UCOYHUKOG:
4.1 JlaBUHHBIN MEXaHU3M 25 6 - 4 - - - - - 15 - [1],m 2.2
pasBUTHS
INEKTPUUECKOTO
paspsijia B razax
5 CrpuMepHBIi 12 4 - 2 - - - - - 6 - Ilodzomogxa K mexkyuiemy KOHmMpOiio:
MEXaHHU3M Pa3BUTHUL IoxroroBka k Tecty Ne3
JNEKTPUUECKOTO H3yuenue mamepuanog 1umepamyproix
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paspsijia B razax UCHIOUHUKOB:
5.1 CrtpuMepHBIi 12 4 - 2 - 6 - [1],m.2.4
MEXaHH3M pa3BUTHUS
INEKTPUUECKOTO
paspsiza B razax
6 VYcnosue 18 4 - 4 - 10 - Ilo020mo6Ka K KOHMPOILHOU padome:
CaMOCTOSATEIIEHOCTH [MoxroToBka K KOHTPOIBHOH pabote No3
3NEKTPUIECKOTO H3yuenue mamepuanog 1umepamypHbix
paspsiza B razax UCIOYHUKOG:
6.1 VYcnosue 18 4 - 4 - 10 - [1],m23
CaMOCTOSATEIILHOCTH
3NEKTPUIECKOTO
paspsijia B razax
7 Koponnslii pa3psn B 12 4 - 2 - 6 - IlodzomogKa K neKkyuiemy KOHmpoio:
rasax ITonrotoBka k Tecty Ned
7.1 Koponnslii pa3pss B 12 4 - 2 - 6 - H3yuenue mamepuanog 1umepamypHsix
razax UCHIOUHUKO8:
[1], 'maBa 3
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 05 93.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 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 — Texkymumii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgedenue 6 (puzuky snekmpuieckux paspsaoos 8 2azax

1.1. BBenenue B pU3HKY SIESKTPUUECKUX PA3PAI0B B razax
Posib u mMecTo snexTpudeckux paspsanoB B TBH, ximaccudukanus 3eKTpUYecKuX pa3psaoB B
3JIEKTPOU3OJISIIMOHHBIX MaTepuanax KoHcTpykiuid YBH..

2. Dnekmpoduzuueckue npoueccol 8 24306800 U3OAAUUY

2.1. DnexkTpodu3nIecKue IPOILECChl B Ta30BOM H30JISIIIUN

Yrupyrue u HEynpyrue CTOJIKHOBEHHS dacTull. [Iporiecchl BO3OYKIEHHS aTOMOB M MOJIEKYII
ra3a. IIponeccsl aucconuanuu MoOJIeKyNl. YJapHas MOHU3alKs aTOMOB M MOJIEKYJI CBOOOIHBIMU
anekTpoHamu. [Iporecchl B rase ¢ 3aXxBaTOM M OTPBIBOM JJICKTPOHOB. PexomMOWHaIMsS MOHOB U
anexkTpoHoB. [Ipoueccsl B raze ¢ ydactueM ¢oroHoB. IIpomeccsl Ha anekTponax U BOJIM3H HX
MOBEPXHOCTU TPH IIEKTPUUECKOM paspsjlie B Trazax. XapaKTePUCTUKHU KOJUICKTUBHOTO JBHMIYKEHUS
3apsKEHHBIX YACTHI] B DJIEKTPUUYECKOM I0JIe: (PYHKIMS pacIpeesIeHUs SJIEKTPOHOB 0 SHEPTUSM U
ypaBHeHue bonbimana, nuddysus, apeiid IEKTPOHOB B I0JIC, UX MOJBHKHOCTD M CPEIHSS JTHHA
cBOOOAHOTO Mpobera, yaapHas HOHU3ALMSA U MPUIHIIAHUE 3JIEKTPOHOB, TEPMUUYECKAs MOHU3AIIUA.
AmOunonspaas mupdy3us..

3. Ocrosbl huszuku naasmol

3.1. OcHOBBI (HPU3UKH IUIA3MBbI

[TonsiTre mia3Mel 1 €€ OCHOBHBIE CBOICTBA, 1€0AEBCKUI pajnyc SKpaHUpOBaHUs. J[BrkeHHe
3apsHKEHHBIX YaCTHIl U IUIa3MbI B 3JEKTpuueckoM mose. [IpoBogumocTs miazmel. OcoOEHHOCTH
c1ab0 NOHNU3UPOBAHHON HU3KOTEMIIEPATyPHOH IJIa3MBI JIEKTPUYECKOTO pa3psa B razax..

4. Jlasunnwviii Mexanusm pa3eumus 31eKmpu4ecko2o pa3p;z()a 6 2as3dax

4.1. JIaBUHHBIN MEXaHU3M Pa3BUTHS JIEKTPUUECKOTO pa3psiia B razax

[lonsiThe W OCHOBHBIE TMapaMeTpbl JJIEKTPOHHOW JaBuHBL Juddy3nonno-aperidonas
MaTeMaTuyeckas MOJENb JJIEKTPOHHOW JaBUHBI M €€ MpUONMKEHHAs aHAIUTHYECKAs MOJMECIb.
Brnusinure nosst 3apsiioB ANEKTPOHHOM JIAaBUHBI HA €€ painyC U YHUCIIO SJIEKTPOHOB B HEMl. PacuérHoe
Y HYMIIMPUYECKOE OIPEACIICHHE MapaMeTPOB JIaBUHBL. CTaTUCTHKA JTaBUHHOTO YCHIICHUS. .

S, CmpuMeprn? MEXAHU3M PA36UMUA TIEKNMPUYECKO20 pa3p;l()a 6 2da3ax

5.1. CTpuMepHbIi MEXaHU3M Pa3BUTHS DIIEKTPUUECKOTO pa3psijia B ra3zax

YcnoBue mepexoja dNCKTPOHHOW JIaBUHBI B CTPUMEDP M €€ KPUTHUYECKHE IMapaMeTphl: YHCIIO0
AIIEKTPOHOB B JIaBUHE, €€ palyc U MPONUJICHHBIN €10 MyTh. Y CIIOBHE CAMOCTOSITENILHOCTH pa3psiaa B
ctpumepHoir popme. OcobeHHOCTH (POPMUPOBAHUS U PACTPOCTPAHEHHUS AHOIOHAIIPABICHHOTO M
KaTo/J0HANPaBIeHHOr0 cTpuMepa. Ponb (GoTomoHHM3aIMKM Ta3a H3IYyYCHHEM paspsga B HUX
pacnpoctpaHeHH. OCOOEHHOCTHM BO3HHMKHOBEHHS M Pa3BUTHSI CTPUMEPOB B IPOMEXKYTKAX C
PE3KOHEOTHOPOAHBIM TOJIEM, BIUSHUE MOJSPHOCTH MpUIIoKeHHOro HampspkeHus. Juddysnonno-
npeiioBas MareMaTHdeckass MOJETh CTpHMepa, e€ JAByMEpHas W KBa3HJIBYMEpHAs pead3allyH.
PacuétHoe W oSMmmmpuYeckoe OmpeseNeHne NapaMeTpoB CTPUMEpa, XapaKTepHbIE 3HAYCHUS
nmapaMeTpoB CTPUMEPOB. BeTBIIeHNEe CTPUMEPOB U THITIOTE3bI, OOBSICHSIOIINE 3TOT MPOIIECC..

6. Ycnosue camocmosmenvbrocmu 31eKmpu4eckKo2o DCZS'D}ZOCI 6 2ds3ax

6.1. YciioBre caMOCTOSTENIBHOCTH JIEKTPUUIECKOTO paspsiaa B ra3ax



ITongarus BTOpH‘-IHOﬁ HOHM3AIM B Tra3¢ MU YCJIOBHUA CAMOCTOATCIBHOCTH SJICKTPHUYCCKOIO
paspsa. YCIOBHE CaMOCTOSATEIBLHOCTH paspsia B JaBUHHON ¢dopme. HavambHOoe HampshkeHUe.
3akoH [lamena. BnusHue HEOJHOPOAHOCTH NOJIS U NOJSPHOCTU NPUIIOKEHHOIO HANpSHKEHUS Ha
BO3HUKHOBEHHE CAMOCTOATEIBLHOTO pa3psiia B PE3KOHEOJHOPOJHOM 3JIEKTPUYECKOM IOJIe, 3aKOH
nomoOusT DIIEKTPUYECKUX Pa3psIoB. 3aBHCHMOCTh HAYallbHOTO HAIPSDKCHHUS OT YacTOTHI
MPUJIOKEHHOTO HAMPSKEHHUS. .

7.

7. Koponnwiti pazpso 6 cazax

1. KoponHnblii pa3psia B razax

Koponnslii paspsia, ero ¢opmbl U CTpyKTypa. MaTeMaTH4ecKOoe OINUCAHHE YHUIOISIPHOTO
KOPOHHOT'O pa3psiia U ero BHeWIHed obsactu. BonpTammepHble XapaKTepUCTUKHU YHUIIOJISPHOIO
KOPOHHOTO pa3psza..

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. Pac4ér 3aBUCUMOCTH CKOPOCTH CBOOOHBIX 3JIEKTPOHOB U 3aBUCUMOCTEN 0000IEHHBIX
K03 (UIIMEHTOB yIapHO MOHHU3AINH, IPUIIUIIAHUS JIEKTPOHOB U KO3 HIIeHTa

3 PEKTUBHON yAapHON HOHU3AIMH OT HANPSKEHHOCTH JEKTPUIECKOTO OIS ;

2. KonTponbnas padota Nel: "Dnexkrpodusudeckue mporecchl B razax'.;

3. Maremarnyeckoe MOAEIUPOBAHNUE PA3BUTHUS JIEKTPOHHOM JIABUHBI B BO31YILIHOM
3JIEKTPOU3OJISILITUIOHHOM MTPOMEXKYTKE C OHOPOJHBIM 3JIEKTPUUECKUM U PACUET KPUTHUUECKHUX
[IapaMeTPOB AIEKTPOHHOMN JIaBUHBI B BO3YIITHOM AJIEKTPOU3OJIALIUOHHOM IIPOMEXKYTKE. ;

4. KontponbHas pabora Ne2: «Pacuét pa3BUTHSI SJIEKTPOHHOM JTaBUHBI B BO3yXE U €8
KPUTHYECKUX ITapaMeTPOB.;

5. MareMarnuyeckoe MOAECIUPOBAHNUE PA3BUTHS KaTOJAOHANPABIEHHOIO CTPUMEPA B
BO3/yILITHOM JIEKTPOU30JIALIMOHHOM ITPOMEXKYTKE IIPH IOMOILU €r0 KBa3UJIBYMEPHOM
MOJIEIIN. ;

6. Pacuér HayanpHOrO HANPSKEHUS U HAIPSDKEHHOCTH TOJIS B BO3TYIIHBIX
AIIEKTPOU3OJIALMOHHBIX TPOMEXYTKAX C OAHOPOIHBIM, CTA00HEOAHOPOIHBIM U
PE3KOHEOTHOPOIHBIM 3JIEKTPUUECKUM TOJIEM. ;

7. KontponbHas pabota Ne3: «Pacuér HauanbHbBIX HaNpsDKEHUH U HanpsKEHHOCTEH
BO3YILIHBIX Pa3psIHBIX IPOMEKYTKOB.;

8. MaTemaruueckoe MO/IEIMPOBAHNE BHELTHEH 001aCTH YHUIIOJIIPHOTO KOPOHHOTO pa3psijia v
pacuér ero BOJIbT-aMIEPHBIX XapaKTEPUCTHUK..

3.4. Tembl 1a60paTOPHBIX PadoT

HE MPESyCMOTPEHO

3.5 KoncyabTauuu

Hw

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

OO6cyxneHrne maTepuanoB Mo Keiicam pasgena "Beaenune B (U3HKY 3IEKTPUYECKUX
pa3psaoB B razax"

OO6cyxaeHre MaTepuaioB Mo KelcaM paszena "DIeKTpoPpu3nIecKue Mporecchl B ra30BOH
n3osauun”

OO6cyxnenre MaTepualioB 1o keiicam pazjaena "OCHOBBI PU3UKHU TUTa3MBbI"

OOcyxzaeHue wMarepuajoB 1o Keiicam pas3zaena "JIaBUHHBIH MeXaHH3M pPa3BUTHUSA
ANEKTPUYECKOTO pa3psija B razax"

OOcyxneHue MarepuajoB IO Keidicam paszznena "YcCiIoBHE  CaMOCTOATENbHOCTH
ANEKTPUYECKOTO pa3psija B razax"



6. OOcyxaeHne MaTepuajoB Mo Keiicam paszena "KopoHHbI pa3psin B razax”
Texywuu konmpons (TK)

1. KoHcynpranuu HamnpasieHbl Ha MOJIyY€HUE MHAMBUAYAIBHOIO 33aJaHUS AJI BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATUH TTO pa3neny "BBeneHue B pU3MKy 3JMEKTPUUECKUX Pa3psiioB B
razax"

2. KoncynbTanuu HampaBlieHbl HA MOJY4YEHUE WHIUBUAYAIBHOTO 3aJaHUS JUJIsl BHIIOJTHEHUS
KOHTPOJIbHBIX MEpPONPUATHA MO pazaeny "DIeKTpopU3UYecKue MPOLEcChl B Ta30BOU
n3oJsun"

3. Koncynpranuu HampapieHbl Ha MMOJy4Y€HHE WHIUBHYaIbHOTO 33aHUS JJISI BHITOJHEHHS
KOHTPOJIBHBIX MEPOTPUATHH 110 pazaeny "OCHOBBI GU3UKHU I1Ia3Mbl"

4. KoHCynbTallMM HaIlpaBJIEHbl Ha MOJIY4YEHHE WHIUBUIYaIbHOTO 3a/JaHUS JUIsl BBIIIOJIHEHUS
KOHTPOJIBHBIX ~ MEpPONpHUATHH 1o  pasfaeny  "JIaBUHHBIA ~ MEXaHU3M  pa3BUTHUSA
NEKTPUYECKOTO paspsja B razax"

5. Koncynbranuu HanmpaBiieHbl Ha MOJyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJbHBIX ~ MeponpusaTuii 1o pasgeny "CTpuMepHBIE MEXaHU3M  Pa3BUTHUS
3JIEKTPUYECKOTO pa3psiaa B razax"”

6. KoHcynbranuu HampaBieHbl HA MOJyYCHHE WHAWBUIYAIBHOTO 3a/aHUS ISl BHIIOJTHEHHUS
KOHTPOJIBHBIX MEPONPUATHI 1O pazfeny "YCIOBHE CaMOCTOATEIBHOCTH 3JEKTPUUYECKOTO
paspsna B razax"

7. Koncynbranuu HampaBlieHbl HA MOJyY€HUE WHIAWUBUAYAIBHOTO 3aJaHUS AJIS BBHIOTHEHUS
KOHTPOJIbHBIX MeponpusaTHil no pasneny "Koponnslii pa3psn B razax"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



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

3arm1aHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110

Howmep pazaena

O11eHOYHOE CPEICTBO

A — Konbr JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
WHJIUKATOPOB COOTBETCTBUM C 11.3.1)
(B cOOTBETCTBUU C pa3aeiaoM 1) 1]2]3]4[5]6]7

3HaTh:

COBPEMEHHBIE MATEMATUYECKUE MOJIEIIU JIABUHHON U KonTtponsHast pabora/Pacuér HauanbHbIX

CTPUMEPHOM CTaZui IEKTPUYECKOTrO paspsizia, a TAKKe HaIPsDKEHUH, HANIPSHKEHHOCTEN BO3YIHBIX

YHUIOJISIPHOTO KOPOHHOTO pa3psiia B BO3LYLIHOM pa3psAHbIX IPOMEKYTKOB U MOJIE KOPOHHOTO

cpele, MO3BOJISAI0NINE IPOTHO3UPOBATh CBOMCTBA U paspsizia

TIOBE/ICHHC HA3BAHHEIX (JOPM paspsiia KonTtponsHast padbora/Pacuér pazBurus
AJIEKTPOHHO! JIaBUHBI B BO3AYXE U €€

WJT-Lk + T * | kpurHuecknx mapamerpos

TectupoBanue/Posb u MECTO FIIEKTPUUYECKUX
pa3psa0B B razax B TEXHUKE BBICOKHUX
HaNpsKEHUN
TectupoBanue/CTpuMepHbI MEXaHU3M
pa3BUTHUS NIEKTPUUYECKOTO pa3psiia B ra3ax

ANEKTPOPU3NYECKUE TIPOIIECCHI, IPOTEKAIOIINE B KonTponbnas padora/dnextpoduznueckre

CHWJIBHBIX JIEKTPUYECKHUX IOJIIX B Ia30BOM H3O0JIALHH, V-l + |+ IIPOLIECCHI B ra3ax

COIIPOBOXAAIOIINE U ONPENEIAIONINE FIEKTPUUECKUN

pa3psi B €ro JaBUHHOW U CTPUMEPHOM CTaIUAX

METOJIMKH pacuéTa HaualbHbIX HANPSKEHUH KonTponbHas padora/Pacyét HauanbHbIX

BO3YIIHBIX U30JIALIMOHHBIX IPOMEKYTKOB YCTPONCTB HaPsDKEHUH, HANIPSHKEHHOCTEN BO3LYIIHBIX

BH, no3Bossroniye o1ieHnBaTh pUCK BOSHUKHOBEHUS pa3psAHBIX IPOMEKYTKOB U MOJIE KOPOHHOTO

HEXKEJIATENIbHBIX AIEKTPUYECKUX pa3psaoB B W/T-1nk1 + paspsaa

BO3YIIHBIX U30JIALIMOHHBIX POMEKYTKaX YCTPOUCTB KoHTposHAT paboTa/MMeKTpodHIHIeCKHe

BH IIPOLIECCHI B ra3ax

YMmersb:

(dbopMyNIMpoBaTh U MPUMEHATHh MaTEMaTHUYECKUE MOJIETH V-l + + ]y + KonTponbnas padora/Pacuér pa3Butus

JABUHHOW U CTPUMEPHOM CTaJIUM AJIEKTPUYECKOTO AJIEKTPOHHON JIaBUHBI B BO3AYXE U €€
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paspsja, a Takke YHUIIOJISIPHOTO KOPOHHOTO pa3psijia B
BO3/YILIHOW cpelie

KPUTHYCCKUX IIapaMCTPOB

TectupoBanne/Posb 1 MECTO ANIEKTPUUYECKUX
pa3psaoB B ra3ax B TEXHUKE BBICOKHUX
HaIpsHKEHUN

TectupoBanne/CTpUMEpHBIN MEXaHU3M
pPa3BUTHS AIEKTPUUECKOTO pa3psiia B razax

OTIpeEISATh YHCICHHbIC 3HAYCHHSI TApaMETPOB
NMEKTPOPUZHUECKUX MPOIIECCOB B BO3AYIITHON

KontponbHas padota/dnekTpoduzndeckue
IPOIIECCHI B Ta3ax

U30JILHHU, OIPEICIAIOUX PA3BUTUE MIEKTPUIECKOTO WL 1mes

paspsiaa

BBIYHCIIATh HAYAJIbHBIC HAIIPSKEHUS BO3YIIHBIX KonTtposnbHast pabora/Pacuér HauanbHbIX
M30JIILIHOHHBIX TPOMEKYTKOB VL HaIPsOKEHUH, HAPSHDKEHHOCTEH BO3LYIIHBIX

Pa3psAIHBIX TPOMEKYTKOB U TOJISI KOPOHHOTO
paspsna
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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
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Pacuér HayanpHBIX HAPSKEHUH, HANIPSHKEHHOCTEN BO3AYILHBIX Pa3psiAHbIX IPOMEXYTKOB U
noJist KopoHHOTO pazpsaaa (KonrposbHas padota)
2. Pacu€r pa3BuTHUs JIEKTPOHHOM JIABUHBI B BO3yX€ U €€ KPUTUUYECKUX I1apaMETPOB
(KonTpoawsHas pabora)
3. PoJib 1 MECTO 3JIEKTPHUECKUX Pa3psI0B B ra3ax B TEXHUKE BHICOKUX HANPSHKCHUN
(TectupoBanue)
4. CTpuMepHbIi MEXaHU3M Pa3BUTHUS AIEKTPUUECKOTO pa3psaa B razax (TectupoBaHue)
5. DnexTpodusnueckue mpouecchl B razax (Kontponbnas padota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM U aTTECTALIMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. boptauk .M. , benornosckuit A. A., Bepemarun U. I1., Bepmunun 1O. H.-
"OnexTpodusnveckre OCHOBBI TEXHUKU BBICOKHMX HampspkeHuit", U3natensctBo: "U3natenbckuit
nom MBOU", Mockaa, 2016 - (704 c.)

http://e.lanbook.com/books/element.php?pll_id=72343.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PacpOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii maket ohUCHBIX IPOrpamm;

2. Windows / Onepanrionnast cucrema cemeiictsa Linux;

3. Buneokondepenmun (Maitna, Coepmxkas, BK u np);

4. Scilab.

5.3 UnTepHeT-pecypchbl, BKiIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX H HH()OPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0JMoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas 6ubamoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/
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5. DiekTpoHHBIE pecypchl H3AaTeabcTBa Springer - https://link.springer.com/
6. ba3a nannbix Web of Science - http://webofscience.com/

7. ba3za mannbix Scopus - http://www.scopus.com
8. HanmoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

9. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

10. KypnuaJjsl American Institute of Physics - https://www.scitation.org/

11. Kypuaasl American Physical Society - https://journals.aps.org/about

12. KypnaJsl Institute of Physics (IOP), Betukoopuranus - https://iopscience.iop.org/
13. Kypnuaias! m3nareanctsa Oxford University Press - https://academic.oup.com/journals/
14. ba3a nannbix quccepramnuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pgdtglobal/index
15. DnexkrponHnas oudmoreka MIOU (b MOMU) - http://elib.mpei.ru/login.php

16. IopTan oTKpBITHIX TaHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

17. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA M COIHAIBHOI 3amuThl PD -

https://rosmintrud.ru/opendata

18. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApPTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

19. ba3a OTKPBLITBIX TaHHBIX MI/IHI/ICTepCTBa IKOHOMHUYECCKOI'0 pasBuTUA PD -

http://www.economy.gov.ru

20. Hanmona bHBII MOpPTAJI OHJIAlTH 00yueHus «OTKpbITOE 00pa3oBanue» - https://openedu.ru
21. OTkpbITast yHUBepcUuTeTcKasi HHpopManuonHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HaAaMMCHOBaHHE
Y4eOHble ayAUTOpUU IS 11-207, YueOnas rapra co CKaMb€H, CTOJI MPEenoaBaTens,
MPOBEICHUS JIEKITMOHHBIX ayIUTOpHUs CTYJI, TOCKa MEIOBas
3aHATUM U TEKYLIETO
KOHTPOJIA
VY4eOHble ayAUuTOpUU IS -4, CTOJI KOMITBIOTEPHBIN, MyJIbTUMEANIHBIN
MPOBEICHUS ITPAKTUYECKUX KomnbrorepHslii MIPOEKTOP, DKPaH, T0CKa MapKEepHast

3aastuii, KP u KII

kiace kag. "TOBH"

IepEeABUKHASA, KOMITBIOTEDP NTEPCOHAIBHBIN,
IIPUHTED

J-207, YueOnas

mapra co cKambei, CTOJT TIpero/iaBaTeris,

ayIUTOpUs CTYJI, JOCKa MEJIOBast
VY4eOHble ayAUuTOpUU IS -4, CTOJI KOMITBIOTEPHBIN, MyJIbTUMEANIHBIN
IpOBeIeHUs 1TabOPaTOPHBIX KomnerotepHslit IIPOEKTOP, DKpaH, J0CKa MapKepHast

3aHATUU

kiace kag. "TOBH"

IepeABUKHAS, KOMITBIOTEDP NTEPCOHAIBHBIN,
IIPUHTED

VY4eOHble ayAUTOpUU IS -4, CTOJI KOMITBIOTEPHBIN, MyJIbTUMEANIHBIN
IIPOBEICHUS KomnbrotepHslit IIPOEKTOP, DKpaH, JOCKa MapKepHast
MTPOMEKYTOUHON knacc kag. "TOBH" | nepensuxHasi, KOMIBIOTED MEPCOHATBHBIMN,
aTTecTaluu IIPUHTEP
1-207, YuebHas MapTa co CKaMbeil, CTOJI Mpeno1aBaTes,
ayuTopus CTYJI, JOCKa MEJIOBAast
ITomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOM PabOTHI JlexunroHHas MIMCbMEHHBIN, BEIIATIKA JJI1 OEXKIbI,
ayIATOPUS KOMITBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,

KOMIIBIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJIUIIMOHED
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TTomermenust misa
KOHCYJIbTHPOBAHUS

J-207, YucOnas
ayIUTOpHUSs

mapra co CKambei, CTOJI TIpenoaBaress,
CTYJI, IOCKa MEJIOBast

[Tomenienus st XpaHEeHUs
o0opyoBaHus U y4eOHOTO
WHBEHTAPS

J-12, KnagoBas

CTEJIJIaXK, CTOJI, CTYJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIJUCHOUILJIMHBI

OnekTpodu3nuecKre MpoIecchl B ra3ax

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4
KM-5

Posib 1 MeCTO 35IeKTpUYECKUX pa3psiioB B Ia3aX B TEXHUKE BHICOKUX HAMPSKEHUN
(TectupoBanue)

Dnektpoduzndeckue mpouecch B razax (KoarponsHas padota)

Pacuér pa3zButus 31€KTPOHHOM JIaBUHBI B BO3AYX€E U €€ KpuTHueckux napameTrpoB (Konrponpnas
pabora)

CTpuMepHBII MEXaHU3M Pa3BHUTHUS AIIEKTPUUYECKOTO paspsiaa B razax (TectupoBaHue)

Pacuér HayanpHbIX HAPSHKEHUH, HAMPSHKEHHOCTEN BO3YIIHBIX Pa3psIIHBIX TPOMEKYTKOB U
noJist KopoHHOTO pazpsiaa (Kourponbhas padota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM- | KM-
Howep Paszpen nucnurnimHbl KM: L 2 3 4 >
paszena Henens 4 8 11 14 16
KM:
1 BBenenrne B (u3HKy 2IEKTPUIECKUX Pa3psiiOB B
razax
11 BBenenrne B (u3HKy 2IEKTPUIECKUX Pa3psiiOB B + 4 + 4
ra3ax
2 DneKkTpohU3nIeCKre MPOIIECCHl B Ta30BOM
U30JIIUH
21 DneKkTpohU3nIeCcKre MPOIIECCHl B Ta30BOM +
U30JIIUH
3 OCHOBBI (PM3HKH TITA3MBI
3.1 OcHOBBI (PM3HKH TJIA3MBbI +
4 JIaBUHHBIM MEXaHU3M Pa3BUTHS IJIEKTPUUIECKOTO
paspsizna B razax
41 JIaBUHHBIM MEXaHU3M Pa3BUTHS IJIEKTPUUIECKOTO + + + +
paspsia B ra3ax
5 CTpuMepHBIil MEXaHU3M Pa3BUTHUS HIEKTPUIECKOTO
paspsia B ra3ax
51 CTpuMepHBIl MEXaHU3M Pa3BUTHUS HIEKTPUIECKOTO + 4 + 4
paspsiia B ra3ax
6 YclioBHE CaMOCTOSATENBHOCTH JIIEKTPUYECKOTO
paspsia B rasax
6.1 YcIlioBHE CaMOCTOSATENBHOCTH IIEKTPUYECKOTO + 4
paspsia B rasax
7 KoponHslif pa3psn B razax
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7.1

KopoHHblii pa3psiz B razax

Bec KM, %:

20

20

20

20

20
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