MuHHMCTEepPCTBO HAYKH M BbICIIEro oopazoBanusi P@®
denepanbHOE roCy1apCTBEHHOE OI0IKeTHOE 00pa30oBaTe/IbHOE YUPekKIeHUe
BbICILIEr0 00pa3oBaHus
«HanuoHaabHbIN HccIe10BaTeIbCKUI YHUBepcuTeT «MIU»

HanpapieHue moAroToBKu/cnenuaibHocTh: 13.04.02 DjieKTpoIHEPreTHKA U YJIeKTPOTEXHUKA
HaumeHoBaHue 00pa3oBaTeIbHOI MporpaMMbl: BbICOKOBOJIbTHBIE 3JIEKTPOTEXHOJIOTHH
YpoBeHns 00pa3oBaHusi: BeicHIee 00pa3oBaHUE - MATHCTPATypa

®opma o0yueHusi: OuHas

PabGouas nporpaMMa JUCHUNIMHBI
SJEKTPOPUINYECKUE IMNPOLECCHI B I'A3AX

buaok:

Baok 1 «/Iucuuniaunbt (MoayJin)»

YacTb 00pazoBaTebHOM
NMpOrpaMMBblL:

Yacrtsb, popMupyeMasti y4aCTHUKAMHU 00pa3oBaTeJbHbIX OTHOIIEHU

Ne TUCHUNJIMHBI TI0 Y4eOHOMY
TJIaHy:

b1.4.10.01.02

prIlOeMKOCTL B 3a4Y€THbIX
CAUHUIIAX?

1 cemecTp - 4;

Yacos (Bcero) no yueoHomy
ILUIAHY:

144 yaca

Jexknuu

1 cemecTp - 32 yaca;

HpaKTl/l‘{eCKﬂe 3aHATHSA

1 cemecTp - 16 yacoB;

JladopaTopHbie padoThI

He MPeAYCMOTPEHO Y4eOHbIM NJIAHOM

KoncyabTanumn

1 cemecTp - 2 yaca;

CamocTosiTeJbHasi padoTa

1 cemecTp - 93,5 yaca;

B ToM uncJie Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM NJIAHOM

HWnas xoHTakTHast padoTa

NMPOBOJIUTCH B PAMKAX YaCOB ayITUTOPHBIX 3aHATHH

BKJIIOYAS:
TecTupoBaHue
KoHTpoabHas padoTa

IIpome:xyTOYHAsI aTTECTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

Mocksa 2023




IMPOI'PAMMY COCTABHNJI:

MoAnucaHo aNeKTPOHHOR nognuckio GrEOY BO «HUY «M3U»
CeedeHus o Bnagencue U3N M3K A A
Bnageney, BenornoBckum A.A. o .
HpeHOHaBaTeHL Wpentndukatop H86421057-BeloglovskyAA-22f7dasg BeHOFHOBCKHH
(ZOIDKHOCTD) (moanuce) (paciudpoBKa MOAIHCH)
COI'.TACOBAHO:
MopnucaHo 3NeKTpoHHOM nognucbio PreOY BO «HUY «M3U»
CeefeHua o Bnagensue L3N M3K
PyKOBOHHTeHB o Bnapeney J'Ieﬁe,ueaa H.A.
00pa3oBaTeNLHON IPOrPAMMEL genwomarop R 75716a03-LebedevaNA-9930664 H.A. JleGenesa
(IOMKHOCTH, yUIeHas! CTENICHb, yIeHOEe 3BaHUC) (TIomHCH) (pacmudpoka
TIO/MTUCH)
MopnucaHo 3NeKTpoHHOM nognucbio PreO0Y BO «HUY «M3U»
o o Ceepenun o enagensue L3N M3K
3aBeHyIOH-IHH BBIHyCKaIOH-IeH Brageney TemMHukoB A.l'.
Kadeaphl Wperuguarop ___Ra0abb123-TemnikovAG-2d4db00 A.I'. TeMHUKOB
(IOMKHOCTH, yUIeHas! CTENICHb, yIEHOE 3BaHUC) (TIoTIHCH) (pacmudposka

TIO/MTUCH)



1. HEJIM U 3AJAYH OCBOEHU A JUCIHUITJINHBbI

Heab ocBOeHUS] AUCHMIIMHBI: 3aKII0OYaeTCs B (OPMHUPOBAHMU YIIyOJNEHHBIX 3HAHUKH 00
IIEKTPOPa3PAIHBIX (DU3NYECKUX SBICHUSAX B ra3aX, KOTOpPBIE ONPENEINAIOT pPas3psiiHbIe HPOLECCH B
AIIEKTPOIHEPTETUUECKOM 000pYI0BaHUHU BhICOKOTO HampspkeHus (BH) u mpumensitorcst B ycTpoiicTBax
BBICOKOBOJIBTHBIX JIEKTPOTEXHOJIOTHIA

33}13‘11/[ AUCHUITINHbI

- ¢popMupoBaHUe YTIIyOJIEHHBIX 3HAHUN 00 TEKTPOPU3NIECKUX MPOIEccaX, MPOTEKAIOIINX B
CUJIBHBIX 3JICKTPUUYCCKUX IT0JIAX B razoBou H30JIAIUH, COMMPOBOXKAAIOMUX U OTTPCACIIAOIINX

BIIEKTPUYECKHUM pa3ps/l B €ro JJABUHHOW U CTPUMEPHOM CTausIX;

- OCBOCHHE COBPEMEHHBIX MATEMAaTUYECKUX MOJIEIIEH JIABUHHON U CTPUMEPHOM CTaiui
JNEKTPUYECKOTO pa3psifa, yHUIIOIIPHOIO KOPOHHOTO pa3psia B BO3MYIIHON Cpese, NO3BOJIAIOINX
IIPOTHO3UPOBATH CBOMCTBA M MOBEJICHHE HAa3BaHHBIX (hOpM pazpsiaa;

- OCBOCHHME METOJIMK pacdy€Ta Ha4yaJbHBIX HANPSHKEHUH BO3AYLIHBIX H30JISLMOHHBIX IPOMEXYTKOB
ycrporicts BH, mo3BosI0IUX OLIEHUBATh PUCK BOSHUKHOBEHUS HEXKEIATECIIbHBIX JIEKTPUUECKUX
pa3psa0B B BO3IYIIHBIX N30JSILIMOHHBIX IPOMEXKYTKAX.

dopmupyembie y 00ydaronierocsi KOMneTeHMU U 3arjlaHUPOBAaHHBIE Pe3yJbTaThl 00y4eHHs 110
JIMCLUIIJIMHE, COOTHECEHHBIE C HHAMKATOPAMH JOCTHKEHUS] KOMIIETECHIIHIi:

Koa 1 HamMeHOBaHHe
KOMIIETeHIINH

Kox 1 HamMeHOBaHHE
HHIUKATOPA JOCTUKEHHUSI
KOMIIeTEHITHH

3amiaHUpOBaHHbIE Pe3YJabTATHI 00yYeHUsI

[1K-1 CniocobeH npuHUMAaTh
y4acTue B MPOBEACHUH
HAyYHBIX HCCIIEZIOBaHUN B
obnacTu 00bEKTOB
npodeCcCHOHATbHON
JESITEIIbHOCTH
(BBICOKOBOJIBTHBIX
AIEKTPOTEXHOJIOTHHN)

N-1nk-1 demoncTpupyer
3HAHUA HAYYHBIX OCHOB
AIEKTPOPU3HIECKIX
MpoNnecCCOB B BLICOKOBOJIBTHBIX
INEKTPOTEXHOJIOTHUSIX

3HATh:
- METOJIMKH pacy€Ta Ha4aJIbHbIX
HaIpPSKEHUN BO3TYIIHBIX U30JISIIUOHHBIX
MIPOMEKYTKOB ycTpoiicTB BH,
MO3BOJISIIOIINE OLEHUBATh PUCK
BO3HUKHOBEHHUSI HEKENATEIbHBIX
ANEKTPUUECKUX Pa3psiIOB B BO3AYILIHBIX
M30JSIUOHHBIX TPOMEXKYTKaX YCTPOUCTB
BH;

- 3JIeKTpO(U3HUECKHE TPOLIECCHI,
MPOTEKAIOIINE B CUIIbHBIX 3JIEKTPUUYECKUX
MOJISIX B Ta30BOM M30JISLNH,
COMPOBOXKAAIOUIUE U OTPEIEIISIONINE
BJIEKTPUYECKHUI pa3psi/l B €ro JIJABUHHOU U
CTPUMEPHOU CTaAUSAX;

- COBPEMEHHBIE MAaTEMATHYECKUE MOJIETU
JJABUHHOU U CTPUMEPHOM CTaaAUM
3JIEKTPUYECKOTO pa3psiaa, a TAKKe
YHUTIOJISIPHOT'O KOPOHHOTO pa3psjia B
BO3AYIIHOM CpeJie, MO3BOJISIONINE
MIPOTHO3UPOBATH CBOMCTBA U MOBEJCHUE
Ha3BaHHBIX (popM pazpsza.

YMETb:
- BBIYUCIIATh HAYAJIbHBIC HAITPSAKCHU A
BO3IYIIHBIX U30JIALMOHHBIX
MIPOMEKYTKOB;

- popmyIupOBaTH U MPUMEHSATH
MaTEMAaTHYCCKNUEC MOOCIIN JIJaBUHHOU U
CTPUMEPHOMU CTAINI JIEKTPUUECKOTO
paspsjia, a TaKKe YHUIOJISPHOTO




Koa n HaumeHoBaHue Kon u HaumMeHoBaHMe 3aniaHupoBaHHBIE Pe3yJbTATHI 00yYeHHs
KOMIIeTeHIIMH HHIMKATOPA J0CTH/KEHHUS
KOMIIeTeHINH

KOPOHHOTO pa3psijia B BO3AYIIHOH Cpee;

- ONpEeAETATh YUCICHHBIC 3HAUCHMUSI
napaMeTpoB AEKTPOYU3NUECKIX
IPOLIECCOB B BO3YLIHOMN M30JISI1IKY,
ONPEAEISAIOINX PA3BUTHE NIEKTPUIECKOTO
paspsiza.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM INPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCS K OCHOBHOM TmpodeccrmoHambHONW 00pa3oBaTeNbHONM — Iporpamme
BricokoBonbTHBIE 3nekTporexHonorun (mamee — OIIOIl), wnampaBnenuss mnoarotoBku 13.04.02
DNEeKTPOIHEPTeTHKA U SJIEKTPOTEXHHUKA, YPOBEHb 00pa3oBaHUs: BICIIee 00pa3oBaHue - MarucTpaTypa.

Ba3zupyercst Ha ypoBHE CpeaHEro o0IIero oopa3oBaHus.

Pe3ynbraTsl 00ydeHHs, MOTyYeHHBIE IPH OCBOCHUH JUCLUILIMHBI, HEOOXOANMBI PH BHIITOTHEHUH
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBbI
3.1 CTpykTypa TUCUMILUIUHBI

OO11as TPyJI0EMKOCTh JUCIUTLTHHEI COCTABISET 4 3a4eTHBIX eUHUIBL, 144 Jaca.

Pacnpenencaue TpymoeMKOCTH pa3zena (B yacax) o BuAaM yueOHOM paboThI

Paznenbl/TemMsr § R
Ne JUCITUTUTHHBI/(OPMBI g % 3 KonrakTias pabora cp CopeprkaHue caMOCTOATEIHHOU PaboTh/
n/n IPOMEXKYTOYHOM o &| 3 Komncynbranus HUKP PaGora s | [[OATOTOBKA K METOANYECKUE yKa3aHMs
aTTecTaImH 8 g| © | Jlex | JIa6 | Ilp ITA cemectpe | ATTECTAlM
foa) KIIP 'K UKKIT | TK P /KOHTPOIB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Brenenwne B puzuky 9 1 4 - - - - - - - 5 - Ilodzomoska K meKyuiemy KOHmMpoJiio:
3JIEKTPUUECKUX IToaroroBka k Tecty Nel
pa3psiIoB B ra3ax H3yuenue mamepuanog numepamypHsix
1.1 Brenenwne B puzuky 9 4 - - - - - - - 5 - UCHOYHUKOG:
IIEKTPHUECKUX [1], Benenme, m. 2.1
pa3psiIoB B ra3ax
2 DnexTpodu3nueckme 15 6 - 4 - - - - - 5 - Ilodzomoska K meKyuiemy KOHmMpoJiio:
IPOLIECCH] B Ta30BOH [MoaroroBka K KOHTpOJIBbHOU padore Nel
H30JIAIUU H3yuenue mamepuanog n1umepamypHoix
2.1 DnekTpoduzuyeckue 15 6 - 4 - - - - - 5 - UCMOYHUKO8:
MPOLIECCHI B Fa30BOM [1], TnaBa 1
H30JIAUU
3 OcHOBBI (hU3HKH 19 4 - - - - - - - 15 - Ilo0zomoeka K mekyuiemy KOHmpoJio:
MJ1a3Mbl IToaroroBka k Tecty Ne2
3.1 OcHOBBI (hU3UKH 19 4 - - - - - - - 15 - H3yuenue mamepuanog 1umepamypHsix
TLTa3MBbI UCHIOYHUKOB:
[1], TmaBa 6
4 JlaBUHHBIA MEXaHU3M 25 6 - 4 - - - - - 15 - Ilo020mo6Ka K KOHmMPOILHOU padome:
pa3BUTHSA IToaroToBka K KOHTPOJILHOM padoTe Ne2
3IEKTPHYECKOTO H3yuenue mamepuanog numepamypHsix
paspsaa B rasax UCHIOYHUKOB:
4.1 JIaBHMHHBIH MEXaHU3M 25 6 - 4 - - - - - 15 - [1], m. 2.2
pa3BUTHS
AIEKTPUYECKOTO
paspsijia B razax
5 CrpumepHbIit 11 4 - 2 - - - - - 5 - IlodzomoeKka K mekyuiemy KOHmpoJio:
MEXaHHU3M Pa3BUTHS IToaroTtoBka k Tecty Ne3
IIEKTPUYECKOTO H3yuenue mamepuanog 1umepamypHsix

5



paspsaa B rasax UCHIOYHUKOB:
5.1 CtpuMepHBIit 11 4 - 2 - 5 - [1],m.2.4
MEXaHU3M Pa3BUTHU
SJIEKTPUUYECKOTO
paspsijia B razax
6 VYcnosue 18 4 - 4 - 10 - Ilo020mogKa Kk KOHMPOILHOU padome:
CaMOCTOSATEIbHOCTH IToaroToBka Kk KOHTPOJBHOI padoTe Ne3
SJIEKTPUUYECKOTO H3yuenue mamepuanoe 1umepamypHoix
paspsijia B razax UCHIOYHUKOG:
6.1 VYcnosue 18 4 - 4 - 10 - [1], m.2.3
CaMOCTOSTEIIEHOCTH
3IEKTPHYECKOTO
paspsaa B rasax
7 KopouHsIit paspsia B 11 4 - 2 - 5 - Ilodzomoska K meKyuiemy KOHmMpoJiio:
rasax IToaroroBka k Tecty Ne4
7.1 KopouHsI1it paspsia B 11 4 - 2 - 5 - H3zyuenue mamepuanos 1umepanmypHslx
razax UCHIOYHUKOB:
[1], TnaBa 3
Ox3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 93.5

IIpumeuanue: Jlex — nexuu; J1ab — mabopartopusie padotsr; [Ip — npaktudeckue 3anstus; KIIP — ayauTopHble KOHCYJIBTAIUN 110 KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyasbHble KOHCYIBTALMU 110 KypCOBBIM IpoekTam/padotam; I'K- rpynmnoBsie KOHCYIbTallUU IO pa3ienam
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit koHTpob; [TA — mpomexxyTouHas
arrecranuuda




3.2 Kpartkoe conep:xaHue pa3iejioB
1. Bsedenue 6 husuxy snekmpuieckux pazpsaoos 8 2a3ax

1.1. BBenenue B GU3UKY MEKTPUUECKUX Pa3psAIOB B Ta3ax
Ponps u mecto anekTpuueckux paspsgoB B TBH, kmaccudukanmst 31eKTpUUecKux paspsiioB B
JIEKTPOU3OJIALIMOHHBIX MaTepragax KOHCTpykuuil YBH..

2. Dnexmpouszuyeckue npoyeccyl 8 2a3080U U30AAUUU

2.1. DaexTpodu3nIECKUe MPOLECCH B Ta30BOM 30U

VYnpyrue m Heynmpyrue CTOJKHOBEHHS dacTull. [Ipomeccsl BO30y>KAEHHS aTOMOB M MOJIEKYI
raza. [Iporeccsl auccouuanuy MOJIEKYNI. YAapHas MOHM3AlMs aTOMOB M MOJIEKYJ CBOOOJHBIMH
anekTpoHamu. [Ipomeccsl B rase ¢ 3aXBaTOM M OTPHIBOM 3JIEKTPOHOB. PeKoMOWHAIMS MOHOB H
anekTpoHoB. IIpomeccsl B raze ¢ yuactueM (otoHoB. Ilpomeccel Ha »1eKTpoaax U BOIM3M HX
MOBEPXHOCTHU TPU IJIEKTPUIECKOM pa3psie B rasax. XapaKTEPUCTHKH KOJUICKTHBHOTO JIBM)KCHUS
3apsHKEHHBIX YACTHIL B AJIEKTPUUECKOM T1oJie: (QYHKIHS paclpeieieHus SJIEKTPOHOB 110 SHEPTUSAM U
ypaBHenue bonbimana, nuddysus, apeiid 31eKTpoHOB B MOIE, MX MOABIKHOCTD U CPEIHSS JUIMHA
cBOOOHOTO Mpobera, yaapHasi HOHU3ALUSA U NPUWIHIIAHUE 3JIEKTPOHOB, TEPMUYECKas MOHHU3AIMAL.
AmOumnonsipras nuddysus..

3. Ocnosvl puszuxu naasmoi

3.1. OcHOBBI (PU3HUKH TLTA3MBI

[lonarue mia3mel U €€ OCHOBHBIE CBOMCTBA, /1€0a€BCKHMI paanyc SKpaHUpOBaHUs. J[BHKeHHE
3apsDKEHHBIX YacTUI[ U IUIa3Mbl B 3JeKTpudeckoM mnosne. [IpoBogumocts miuazMel. OcoOeHHOCTH
¢11a00 MOHU3UPOBAHHON HU3KOTEMIIEPATYPHOI! MIa3Mbl 3JIEKTPUUIECKOTO pa3psijia B razax..

4. Jlasunnwiii Mexanusm pa3eumusi 1eKmpu4ecko2o paspﬂ()a 6 2d3ax

4.1. JJaBUHHBII MEXaHU3M PA3BUTUS JIEKTPUUECKOIO pa3psiia B ra3ax

[TonsiTHe W OCHOBHBIE TMapaMeTphl JJIEKTPOHHOW JsaBuHBL. Juddy3nonno-aperigonas
MareMaTndeckaa MOACJIb BHGKTpOHHOﬁ JIJaBUHBI U €& HpI/I6JII/I)KéHHa5I AHaAJIUTN4YECKasaA MOIACJIb.
Bnusinue nosist 3apsioB 3JIEKTPOHHOM JIJABUHBI HA €€ pauycC U YKCIIO 3JIEKTPOHOB B HEil. PacuéTrHoe
" OMIIUPUICCKOC ONIPCACIICHUC MMApaMCTPOB JIABUHBI. CraTUCcTHKA JIaBUHHOTO YCUJICHUHA..

5. Cmpumepnbili MEXAHU3M PA3BUMUS DNCKMPULECKO20 paspﬂ()a 6 2d3ax

5.1. CTpuMepHbIi MEXaHU3M Pa3BUTHUS NIEKTPUUECKOTO pa3psiia B ra3zax

YcnoBue nepexona 3MEKTPOHHOW JIABUHBI B CTPUMEP M €€ KPUTHYECKUE IAapaMETpPbl: YHCIIO
JJIEKTPOHOB B JIABUHE, €€ PAJUYC U IIPOUACHHBIN €10 IIyTh. Y CIIOBUE CAMOCTOSTENILHOCTH Pa3psiia B
ctpumepHoir popme. OcobeHHOCTH (HOPMHUPOBAHUS M PACIIPOCTPAHCHHS aHOJIOHAIPABICHHOTO H
KaTOJIOHAIIPAaBICHHOTO cTpuMepa. Pomnb (oToMOHM3anMU Ta3a W3IyYeHHEM pa3psga B HX
pacnpoctpaHeHMH. OCOOEHHOCTH BO3HHMKHOBEHMsS M Ppa3BUTHS CTPUMEPOB B IPOMEXKYTKaxX C
PE3KOHEOAHOPOIHBIM T10JIEM, BIMSHUE MOJISPHOCTH MPUIOKEHHOTO HampsokeHus. uddy3noHHo-
npeidoBas MaremMaTuyeckas MOJENIb CTpuMepa, €€ JByMepHas M KBa3MJIBYMEpHas pealln3alluu.
PacuétHoe M >sMnMpuYecKoe ONpeAesieHue NapaMeTpoB CTPUMEpA, XapaKTEpHbIE 3HAYEHHUS
apaMeTpoB CTpUMEPOB. BeTBieHre CTpUMEPOB U TMIIOTE3BI, OOBACHSIOIINE 3TOT MIPOLECC..

6. Ycnosue camocmosmenbHocmi 31eKmpuiecko2o pa3p;10a 6 2asax

6.1. YcnoBue caMOCTOSTEILHOCTH SJIEKTPUYECKOTO pa3psijia B razax



[ToHsATHs BTOPUYHOM HOHM3ALMH B Ta3e M YCIOBHA CaMOCTOSTEIBHOCTH JIIEKTPUYECKOTO
paspsina. YCIoBHE CaMOCTOSITEIBHOCTH pas3psaa B JaBHHHOM (opme. HauanpHoe HampsikeHue.
3akoH [lamena. BnusHue HEOOQHOPOIHOCTH IOJISA M MOJIIPHOCTH NPUIIOKCHHOIO HANpsDKEHUS Ha
BO3HMKHOBEHHUE CaMOCTOSITEIIBHOIO pa3psAla B PE3KOHEOJHOPOAHOM DJIEKTPUYECKOM II0JIE, 3aKOH
noJo0usl  IEKTPUUYECKUX pa3psoB. 3aBUCHUMOCTb HAYaJIbHOTO HAMNpsDKEHUS OT  YacTOThI
IIPUJIOKEHHOT O HAIIPSIKCHUSL. .

7.

7. Koponnuwiii pazpso e 2azax

1. KopoHHBIi pa3psia B razax

Koponnsiii paspsa, ero GopMbl M CTpyKTypa. MaTemMaTHYeCKOe OINHMCAHWE YHHUIIOISPHOTO
KOPOHHOTO pa3psiia U €ro BHEIHel oOsactu. BonbprammnepHble XapaKTEepUCTHKH YHUIOISIPHOTO
KOPOHHOTO pa3psja..

3.3. TeMbI NpaKTHYECKUX 3aHATHIH

1. Pacuér 3aBUCUMOCTH CKOPOCTH CBOOOIHBIX JIEKTPOHOB M 3aBHCHUMOCTEH 0000IEHHBIX
K03 PHUIIMEHTOB yIapHOW MOHU3AIIUH, TPUIIUIIAHUS SJICKTPOHOB U KO PHUIIMEHTA

3¢ ($eKTUBHON yJapHOW MOHU3ALUH OT HAPSXKEHHOCTH AJIEKTPUUYECKOTO OIS

2. KonrponbHas padora Nel: "Dnekrpoduznyeckue mporeccsl B razax".;

3. Marematuueckoe MOAEIUPOBAHUE PA3BUTHS AJIEKTPOHHOW JTJABUHBI B BO3IYIIHOM
IIEKTPOU3OJIALIUOHHOM IIPOMEXKYTKE C OJHOPOHBIM 3JIEKTPUUECKUM U pacYET KPUTUUECKUX
apaMeTPOB NIEKTPOHHOM JIABUHBI B BO3AYIIHOM IEKTPOU30JIALIUOHHOM IIPOMEKYTKE.;

4. KontponbHast pabota Ne2: «Pacuét pa3BuTHs 3JI€KTPOHHOM JTaBUHBI B BO3AYyXE U €€
KPUTUYECKHX TTapaMETPOBY.;

5. Maremarnuyeckoe MOAEINPOBAHNUE PA3BUTHUS KaTOLOHAIPABIEHHOTO CTPUMEpa B
BO3/YIIHOM 3JIEKTPOU3OJIALIMOHHOM ITPOMEXYTKE MTPH TOMOIIHU €r0 KBa3UAByMEPHOU
MOJIENH.;

6. Pacu€t HauyanbHOIO HAIMPSKEHUS U HANPSKEHHOCTH OIS B BO3AYIIHBIX
AIIEKTPOU3OJIALIUOHHBIX TPOMEXKYTKAX C OAHOPOAHBIM, CIIA00HEOTHOPOAHBIM U
PE3KOHEOAHOPOAHBIM NIEKTPUUECKUM I10JIEM.;

7. KontponbHas pabota Ne3: «Pacuér HauanbHBIX HaNpsHKEHUH U HAPSHKEHHOCTEN
BO3/AYIIHBIX Pa3psAHBIX IPOMEKYTKOBY.;

8. MaTemaruueckoe MOJICIMPOBAHNE BHEITHEH 001aCTH YHUIIOISPHOTO KOPOHHOTO pa3psijia v
pacuéT ero BOJbT-aMIEPHBIX XapaKTEPUCTHK..

3.4. Tembl 1a00paTOPHBIX PadoT

HE MPESYCMOTPEHO

3.5 KoncyabTanum

(O8]

I pynnosvie koncyromayuu no pazoeiam oucyuniunovl (I'K)

OOcyxneHne MarepuaioB IO Keiicam paszzaena "BpeaeHue B (U3HKY JJIEKTPHUECKUX
pa3ps0B B razax"”

OO0cyxaeHre MaTeprualioB Mo KelicaM paszena "DiaeKTpoPpu3nuecKe Mporecchl B ra30Bon
n3onaun"

OO6cyxaenrne MaTepralioB 1o keiicam pasjaena "OCcHOBBI (PU3UKHU TUTa3MBbI"

OOcyxneHue MaTtepualoB 10 Keiicam pasgena "JIaBUHHBIA MEXaHU3M Pa3BUTHA
AJIEKTPUYECKOro paszpsiaa B razax"”

OOcyxneHue MaTepuajoB IO Kedicam pazgena "YcioBHE  CaMOCTOSTEIBHOCTH
AJIEKTPUYECKOro pa3psiaa B razax”



6. OOcyxaeHrne MaTeprayioB 1o Keiicam pasjaena "KopoHHbIH pa3psy B razax”
Texywuti konmpoas (TK)

1. KoHcynbTanuu HampaBi€Hbl Ha MOJy4YEHHE MHAMBUAYAIBHOIO 3aJaHUS ISl BBIIOJHEHUS
KOHTPOJILHBIX MEPOIPUATHH 10 pa3zeiny "BBexeHnue B (pU3MKY JIEKTPUUECKUX Pa3psIoB B
razax"

2. KoHcynpTanuu HarpaBieHbl Ha MOJYYEHUE WHIAUBUIYAIBHOTO 3aJaHus JJIsl BBIITOJHEHUS
KOHTPOJIBHBIX MEPOINPUATHA IO pasneny "DIeKTpodHu3ndecKue MpOoIecChl B Ta30BOM
n3onaun"

3. KoHcynbTanuu HanpasieHbl Ha MOJYyYEHHE MHAMBUAYAJIBHOIO 3aJaHUS ISl BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 110 pa3aeny "OCHOBBI (PU3UKH M1a3Mbl"

4. KoHCynpTanuy HanpapieHbl HA MOJYYEHUE WHIUBUIYAIBHOTO 3aJaHUs JUISl BBIIIOJHEHUS
KOHTPOJBbHBIX ~ MEpPONpHUATHH 10  pasgeny  "JIaBUHHBIM ~ MeXaHHU3M  pa3BUTUSA
AJIEKTPUYECKOro paszpsiaa B razax"”

5. KoHcynbranuy HampaBlIeHbl Ha MOJTY4YEHHE WHIMBUIYAJIBHOTO 3aJaHUS JUISl BBIIOJIHEHUS
KOHTPOJIBHBIX ~ MepomnpuaTuii 1o  pasneny "CTpUMEpHBIM  MEXaHW3M  Pa3BUTHS
ANEKTPUYECKOTO pa3psja B razax"

6. KoHcynbTanuu HanmpasieHbl Ha MOJYyY€HHE MHAMBUAYAJIBHOIO 3aJaHUS JJIsl BBIIOJHEHUS
KOHTPOJIBbHBIX MEPONPUITHN 1O pa3zeny "YCcIoBHE CaMOCTOATEIbHOCTU 3JIEKTPUUECKOTO
pa3psiga B razax"

7. KoHcynbTranuy HampaBlIEHbl HA MOJTY4YEHHE WHIMBUIYAJIBHOTO 3aJaHUS JUISl BBIIOJIHEHUS
KOHTPOJIbHBIX MepONpusATHil o pazaeny "KopoHHbll pa3psa B razax”

3.6 TemaTnka KypcoOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPEayCMOTPEHBI



3.7. CooTBeTCcTBHE Pa3/1e/10B TUCHHUILINHBI H GOPMHPYEMBbIX B HUX KOMIIETCHIUH

Howmep paznena

OneHouHOoE CpeICTBO

3amaHupOBaHHbIE PE3YJIbTAaThl 00YUEHHUS 110 IUCHUTUIHHE Kozpt JOVCLUIUIMHEI (B (TUIT 1 HAUMEHOBAHUE)
(B COOTBETCTBHHU C pazjesioM 1) WHJIUKAaTOPOB cOoO0TBeTCTBUU C 11.3.1)
1]2]3]4]5]6]7
3HaTh:
COBPEMEHHBIE MATEMATUYECKHE MOJICIIA JIJABUHHOW U Tectupoanue/KopoHHBIH pa3ps B razax
CTPUMEPHOU CTAIMM JIEKTPUUYECKOTO pa3psAia, a TAKKE N
pHMEp o P paspiia, a KonrponsHast pabora/Pacuér pazBurus
YHUIIOJISIPHOI'O KOPOHHOTO pa3psiia B BO3AYIIHOM cpene, . N
. 3JIEKTPOHHOM JIaBUHBI B BO3JIyX€ U €€
MI03BOJISIFOIINE TPOrHO3MPOBATh CBOMCTBA U MIOBEEHUE
KPUTUYECKHUX [TapaMeTPOB
Ha3BaHHBIX (opM pazpsaa
VJT-1 ik + + |+ + | TectupoBanue/Ponb u Mecto
ANEKTPUYECKUX Pa3psioB B ra3ax B
TEXHUKE BBICOKMX HAIPSIKECHUN
TectupoBanue/ CTpuMepHBI MEXaHU3M
Pa3BUTHS AIEKTPUUECKOr0 pas3psiia B
rasax
ANEKTPOPU3UYECKUE MPOIECCHI, TPOTEKAIOIINE B CUIIHHBIX TectupoBanne/OCHOBBI GUBHUKH T1JIA3MbI
NEKTPUYECKUX MOJISIX B Ta30BOM U30JIALINY,
. V- 1k + |+ KontponbsHas
COMPOBOXKAAOIINE U ONPEAEIIAIONINE IICKTPUUECKUI -
. . paboTta/IneKTpoPu3NIECKUE MPOIECCHl B
pasps/l B €ro JaBUHHOW U CTPUMEPHOU CTAUAX ra3ax
METOAMKH pacy€Ta HavyaIbHbIX HANPSKEHUH BO3IYIIHBIX KonTponbnas padora/Pacyér HauambHbIX
M30JIILUOHHBIX IIPOMEXKYTKOB ycTpoiicTB BH, HaIpSDKEHUN U HaIPSKEHHOCTEN
MTO3BOJISIOIINE OLEHNBATh PUCK BO3ZHUKHOBEHUS N-1nk-1 + BO3JIYLIHBIX Pa3psaHbIX TPOMEKYTKOB
HEXEJIATENIbHBIX AEKTPUUECKUX Pa3psioB B BO3YIIHBIX
M30JISIITMOHHBIX TPOMEXKYTKaxX ycTpoiicts BH
Ymersn:
OIIpEAEIATh YUCICHHBIEC 3HAYEHMSI 1ApaMETPOB TectupoBanne/OcHOBBI (PU3HUKH MIa3Mbl
3NEKTPOPU3NUECKUX MPOLIECCOB B BO3AYIIHON U30ISALUN
pog pon o T, V- 1k + |+ KoHnTponbHas
OIIPEACIAIONIMX Pa3BUTHE DJIEKTPUUECKOIO paspsiia -
pabota/InexTpodu3nueckue mpoIeccs B
ra3zax
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(dhopMyIHpOBATh U TPUMEHSITh MaTEMAaTHIYECKHE MOICTU
JJABUHHOW Y CTPUMEPHOM CTaNI AJIEKTPUUECKOTO
paspsjia, a TaKkKe YHUIOJISPHOTO KOPOHHOTO pa3psija B
BO3/YIIHOW cpeie

NJT-11k-1

TectupoBanne/KopoHHBIH pa3psiz B razax

Kontponbnas padota/Pacuér pa3Butus
JJIEKTPOHHOM JIaBUHBI B BO3JyX€ U €€
KPUTHUYECKHUX ITapaMeTPOB

TectupoBanue/Ponb u mecto
ANIEKTPUYECKUX Pa3ps/IoB B ra3ax B
TEXHUKE BBICOKMX HaNpsHKEHUH

TectupoBanue/ CTpuMepHBIN MEXaHU3M
Pa3BUTHS AJIEKTPUUECKOTO pa3psiia B
razax

BBIUUCIIATH HAYAJIBHBIC HAIMPSYKCHUA BO3JYIITHBIX
HU30JIAIMUOHHBIX ITPOMECKYTKOB

N-1nk-1

KonrtponbHas pabora/Pacuér HauanbHBIX
HanpsHKEHUNA U HAPSIKEHHOCTEN
BO3AYIIHBIX Pa3psAHBIX TPOMEXYTKOB
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPOJISI OCBOEHUSI PE3YJIbTATOB OBYUEHHUS IO JUCLHUILIUHE
(TEKYILUI KOHTPOJIb YCIEBAEMOCTH, IPOMEKYTOYHASI ATTECTALIUSI
MO JUCUMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemectp

Popma peanuzanuu: ITucemenHas padora
1. Koponnsiii paspsin B razax (TectupoBanue)
2. OcHoBbl (u3uky ma3mel (TectupoBanue)
3. Pacy€T HayabHBIX HANPSKEHUH U HAPSHKEHHOCTEN BO3AYIIHBIX Pa3psAIHBIX TPOMEKYTKOB
(KonTponbsHas pabota)
4. Pacuér pa3BUTHS JIEKTPOHHOM JJaBUHBI B BO3IYXE U €€ KPUTHUECKHUX IMAPaMETPOB
(KonTponbsHas pabota)
5. PoJib 1 MECTO ANEKTPUUYECKUX PA3PSAIOB B razax B TEXHUKE BHICOKUX HANPSKEHUI
(TectupoBanue)
6. CTpuMepHBIN MEXaHU3M Pa3BUTHS JJICKTpUUECKOro paspsa B razax (TectupoBanue)
7. DnexTpoduszndeckue mpouecce B razax (KontponbHas pabota)

bajsibHO-pEUTHHTOBAs CTPYKTYpa JUCHMUIUIMHBI SIBISETCS PUIOKEHUEM A.

4.2 IlpoMe:kyTOYHAS ATTeCTANMS MO JUCHUIJIMHE

Oxzamen (Cemecmp Nel)
Ornenka ompezensercss B COOTBETCTBUHU ¢ [lomoxeHneM o OauIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB HY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM U ATTECTAIMOHHOM COCTABJISIONIMX.

B numiiom BeIcTaBisieTcs olieHKa 3a 1 cemecTp.

IIpumeuanue: OrieHOYHBIC MaTEPHAIbI 110 AUCIUILINHE IPUBEICHBI B ()OH/IE OICHOYHBIX
matepuanos OIIOIL.

5. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

5.1 lleuaTHbIE W JJIEKTPOHHbIE U31AHUSA:

1. boprauk .M. , benornosckuii A. A., Bepemaruun U. I1., Bepmunun 0. H.-
"OnexkTpodu3nueckre OCHOBBI TEXHUKH BBHICOKMX HampspkeHuit'", znarenberBo: "M3parenbckuit
nom MOU", Mocksa, 2016 - (704 c.)

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

5.2 JIuueH3uoHHOE M CBOOOIHO PacNpPoCTpPaHsieMoe MPOrpaMMHoe odecrneyeHme:
1. Office / Poccuiickuii makeT opUCHBIX POrpamm;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. Maiina Buneokondepenumu;

4. Scilab.

5.3 UnTepHeT-pecypchl, BKIWOYAA NPodecCHOHATIbHbIE 0a3bl JAHHBIX U HMH(POPMAIIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcuTerckas 0u0JM0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main ub red
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3. HayuHnas 31ekTpoHHas 6uGauoTeka - https://elibrary.ru/

4. ba3a naHHbIX )KypHaJ10B u3aareabcrBa Elsevier - https://www.sciencedirect.com/
5. DJeKTpOHHBIE pecypchl U3AaTeibeTBa Springer - https://link.springer.com/

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

7. ba3a nannbIx Scopus - http://www.scopus.com
8. Hauuona/ibHasi 2J1eKTPOHHAs 6ubmoTeKka - https://rusneb.ru/

9. 3BC "KoucyabTaHT cTtyaeHTa" - http://www.studentlibrary.ru/

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

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

12. Kypnausl Institute of Physics (IOP), Be1ukoopurtanus - https://iopscience.iop.org/
13. Kypnaasl n3gareabctBa Oxford University Press - https://academic.oup.com/journals/
14. ba3za nannbix aucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index
15. dnexkTponnas 6udanoreka MO (b MIMN) - http://elib.mpei.ru/login.php

16. IlopTaj oTKPBITHIX JaHHBIX Poccuiickoii Menepamum - https://data.gov.ru

17. ba3a oTKpBITBIX JaHHBIX MUHHCTEPCTBA TPYAa U COUMATBbHOM 321U THI PD -

https://rosmintrud.ru/opendata

18. ba3a OTKPBITHIX IaHHBIX NP0 eCcCHOHATBHBIX CTAHAAPTOB MUHUCTEPCTBA TPYAa U
counuagabHoi 3amuThHl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

19. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3Butus P® -

http://www.economy.gov.ru

20. HanmuoHnanbHbIH MOPTAJI OHJIAIH 00yyeHust «OTKpbITOE 00pa3oBaHue» - https://openedu.ru
21. OTkpsiTasg yHuBepcuTeTcKasi uH(popmanuonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJNCHUIIJIMHBI

Tun nomemnieHust Homep aynutopum, OcHaiienue
HAaMMEeHOBaHUe
Y4eOHbIe ayAUTOPUH IS J1-205, YucOnas rapTa co CKaMbeu, CTOJI IIPENOJABATES,
MPOBEJCHUS JIEKIIMOHHBIX ayJIATOPHUS CTyJ, OCKAa MEJIOBast
3aHATUI U TEKYILETO 1-209, YuebHas napTa co CKaMbel, CTOJI IPENo1aBaTes,
KOHTPOJIA ayAUTOpHUs CTYJI, IOCKA MEJIOBas
VYyeOHbIC ayUTOPUH IS -4, CTOJI KOMITbIOTEPHBIN, MyTbTUMEANINHBIN
MPOBEICHUS MTPAKTUYECKHUX KommnbrorepHsiii MIPOEKTOP, IKPAH, T0CKA MapKEpHAas

3aasatuit, KP u KII

kiacc kag. "TOBH"

NepeIBUKHAS, KOMITbIOTEp NEPCOHAIBbHBIH,
MIPUHTED

J1-209, YuecOnas

mapTa co CKaMbeH, CTOJI TPETNoIaBaTes,

ayJIUuTOpus CTYJI, JOCKa MEJIOBast
VYyeOHbBIC ayUTOPUH IS -4, CTOJI KOMITbIOTEPHBIN, MyTbTUMEANINHBIN
MPOBEJICHUS JIA0OPATOPHBIX KommnbrorepHsiii MIPOEKTOP, FIKPaH, JOCKa MapKepHas

3aHITHU

kiacc kag. "TOBH"

NepeIBUKHAs, KOMITbIOTEP NEPCOHANIBbHBIH,
MIPUHTED

Y4eOHble ayAUTOPUU IS
[IPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTallMH

ﬂ-4:
KomnberotepHsiit
kiacc kag. "TOBH"

CTOJI KOMITbIOTEPHBIN, MyTbTUMEANINHBIN
MIPOEKTOP, FIKPaH, JOCKa MapKepHas
NepeIBUKHAs, KOMITbIOTEp NEPCOHAIBbHBIH,
MIPUHTED

J-205, YuecOnas

mapTa co CKaMbeH, CTOJI TPENoIaBaTes,

ayIUuTOpus CTYJI, JOCKa MEJIOBast
J-207, YucOnas rapTa co CKaMbei, CTOJI MIPENoJaBaTeis,
ayIUuTOpus CTYJI, JOCKa MEJIOBast
ITomemenust misa HTB-303, CTOJI KOMIIbIOTEPHBIU, CTYJ, CTOJI
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CaMOCTOSITENIbHOM PabOThI

KomnberotepHsiit
YUTAJIFHBIN 3251

IIACbMEHHBIN, BEIIAJIKA U1 OLCXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOOM B
HHTepHEeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHIULMOHED

Tlomentenus niis
KOHCYJIbTUPOBAHHMS

J-207, YucOnas
ayJIMTOpHs

napTa co CKaMbel, CTOJI IIPerno/iaBaTes,
CTYJI, JOCKa MEJIOBas

HOMGH_IGHI/I}I AT XpaHCHUA
000py10BaHUs ¥ Y4EOHOTO
HWHBEHTAps

H-12, Knagosas

CTEJUIaX, CTOJI, CTYJI
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IMpuaoxenune A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JUCHUILJIUHBI

DnexTpodu3nuecKrue mpoIecchl B ra3ax

(Ha3BaHHE TUCLUILIMHBI)

1 cemectp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIEr0 KOHTPOJIS yCIIeBAEMOCTH MO JHCIUILIHHE:

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6

KM-7

Ponb 1 MecTo 3eKTpUYECKUX pa3psaaoB B ra3ax B TEXHUKE BBICOKUX HANPSHKEHUN
(TectupoBanue)

Onekrpoduzndeckue mporeccsl B razax (KontponbHas padbota)

OcHoBbl ¢usuku mia3mel (TectupoBanue)

Pacuér pa3zBuTus 31€KTPOHHOMN JTaBUHBI B BO3yXE U €€ KpuTHUecKUX napaMmeTpoB (KoHTposbHas
pabora)

CrpuMepHBII MEXaHU3M PAa3BUTHSA JIEKTPUUECKOTr0 paspsaa B razax (TectupoBanue)

PacuéTr HayanpHBIX HAPSKCHUH U HANIPSDKEHHOCTEH BO3YIIHBIX Pa3psAAHBIX IPOMEKYTKOB
(KonTponbsHas pabota)

Koponnstii pa3psin B razax (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanMu — DK3aMeEH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7
Henens 3 5 7 10 12 14 16
KM:

Pa3nen muciuIuIineb!

BBenenue B Gu3HKy 3IEKTPUUECKUX
pa3psaoB B razax

1.1

BBenenue B Gu3HKY MEKTPUUECKUX
pa3psaoB B razax

DneKkTpohU3nIeCcKre MPOoIecChl B
ra3oBOU U30JIAILINHN

2.1

DneKkTpohU3nIecKre MpoIecch B
ra3oBOU U30JIAILINHN

OcHOBBI (DM3HKH TIIA3MbI

3.1

OcHOBBI (PU3HKY TIITA3MBI + +

JlaBUHHBIN MEXaHU3M pa3BUTHUSA
JNEKTPUYECKOTO pa3psiaa B razax

4.1

JlaBUHHBIN MEXaHU3M pa3BUTHUSA
JNEKTPUYECKOTO pa3psiaa B razax

CtpuMepHBII MEXaHU3M PAa3BUTUS
JNEKTPUYECKOTO pa3psiaa B razax

5.1

CtpuMepHBII MEXaHU3M PAa3BUTUS
JNEKTPUYECKOTO pa3psiaa B razax

VYcnoBrue caMOCTOATEILHOCTH
AJIIEKTPUUECKOTO pa3psiia B razax

6.1

VYcnoBrue caMOCTOATEILHOCTH
AJIEKTPUUECKOT0 pa3psiia B razax
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KoponHblii pa3psia B razax

7.1

KoponHblii pa3psia B razax

Bec KM, %:

10

20

10

20

10

20

10

16




	Рабочая программа дисциплины
	ПРОГРАММУ СОСТАВИЛ:
	Согласовано:
	1. ЦЕЛИ И ЗАДАЧИ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	2. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ ВО
	3. СТРУКТУРА И СОДЕРЖАНИЕ ДИСЦИПЛИНЫ
	3.1 Структура дисциплины
	3.2 Краткое содержание разделов
	3.3. Темы практических занятий
	3.4. Темы лабораторных работ
	3.5 Консультации
	3.6 Тематика курсовых проектов/курсовых работ
	3.7. Соответствие разделов дисциплины и формируемых в них компетенций

	4. КОМПЕТЕНТНОСТНО-ОРИЕНТИРОВАННЫЕ ОЦЕНОЧНЫЕ СРЕДСТВА ДЛЯ КОНТРОЛЯ ОСВОЕНИЯ РЕЗУЛЬТАТОВ ОБУЧЕНИЯ ПО ДИСЦИПЛИНЕ (ТЕКУЩИЙ КОНТРОЛЬ УСПЕВАЕМОСТИ, ПРОМЕЖУТОЧНАЯ АТТЕСТАЦИЯ ПО ДИСЦИПЛИНЕ)
	4.1. Текущий контроль успеваемости
	1 семестр

	4.2 Промежуточная аттестация по дисциплине

	5. УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	5.1 Печатные и электронные издания:
	5.2 Лицензионное и свободно распространяемое программное обеспечение:
	5.3 Интернет-ресурсы, включая профессиональные базы данных и информационно-справочные системы:

	6. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ

	Балльно-рейтинговая структура дисциплины

