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
HaumeHoBaHune 00pa3oBaTe/bHOI NPOrpaMMbl: JJIeKTPHYECKHe CTAHIMA 1 NOJACTAHIMHA
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
KOMIIBIOTEPHBIE METO/Ibl AHAJIU3A IIEPEXOJHbBIX ITPOLHECCOB
B OJIEKTPOOHEPTETUNYECKHUX CUCTEMAX

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.07
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 3 cemectp - 3;
eIMHUIAX:
Yacos (Bcero) mo yueoHoM
( ) oy y 108 yacosn

TUIAHY:
Jlekuuu 3 cemecTp - 16 yacos;
IpakTuyeckue 3aHATHS He IPeIyCMOTPEHO Y4eOHBIM MJIaHOM
JladopaTopHbie padoThI 3 cemecTp - 16 yacos;
KoncyabTanuu 3 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 3 cemectp - 73,5 yaca;

B TOM uncJje Ha KII/KP He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
IIpoBepounas padora
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 3 cemectp - 0,5 yaca;
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI

Ienp ocBoeHMA NUCHMILNIMHBI. H3Yy4YCHHE KOMIBIOTEPHBIX METOJNOB pacueTa W aHaIu3a
IEPEXOIHBIX IIPOLECCOB B JIEKTPOSHEPIETUYECKUX CUCTEMAX.

3aga4u AUCHHUILINHBI

- [JHAyYUTHCS IPUMEHEHUIO COBPEMEHHBIX KOMIIBIOTEPHBIX KOMIIJIEKCOB JUIsl pacyera
JIEKTPOMArHUTHBIX MEPEXOHBIX IPOLIECCOB;
- [JHAayunThCS CO3/1aBaTh MAaTEMATUUECKHAE MOJIEIIH 3JIEMEHTOB JIEKTPOIHEPTETUUECKUX CUCTEM
JUIs pacyera MepexoIHbIX MPOLECCOB;
- [JHAyYUThCS pacCUUTHIBATh U AHAJTU3UPOBATH NIEPEXOIHBIE ITPOLIECCH] B AIEKTPOIHEPIETUUECKUX

CHUCTEMaAXx.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Konx 1 HamMeHOBaHHeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

PIIK-1 Criocoben
y4aCTBOBAaTh B MPOBEJICHUN
HAYYHO-HUCCIICIOBATEIIbCKUX
pabot B obmactu (cdepe)
npoeCCUuOHATILHON
JCSITEIbHOCTH

W 1-2prik-1 [Ipumensier
dbyHIaMEHTaJIbHBIC U
MIPUKIIaIHBIC 3HAHUS JUIS
pEIICHUS UCCIICIOBATEITHLCKUX
3aja4 B podeccuoHalIbHON
obnactu (cdepe)

3HaTh:

- C1I0COOBI OLIEHKU JOCTOBEPHOCTH
Pe3ynbTaTOB pacyeTa NePEXOIHBIX
IIPOLIECCOB;

- METO/IbI pacyeTa MNePEeXOAHbIX IIPOLECCOB
B JIEKTPO3HEPIe€TUYECKUX CUCTEMAX;

- KOMIIBIOTEPHBIE UHCTPYMEHTBI JUIS
MaTEMaTHYECKOT0 MOJEIUPOBaHUS
IIEPEXOHBIX IIPOLIECCOB.

YMETB:

- pacCUMTHIBaTh U aHAIM3UPOBATh
OCITUJJIOTPaMMBbI TIEPEXOHBIX MTPOIIECCOB;
- BBIOMpATH U MPUMEHSTh TOTOBBIE
MaTeMaTU4YeCKHE MOJIEIN DJIEMESHTOB
ANEKTPUYECKUX CETEH;

- OTIPE/ICIIATH MapaMeTPhl CXEM 3aMEICHUS
OCHOBHBIX 3JIEMEHTOB JIEKTPUUECKHUX
CETeH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
DOnekTpuueckue craHimu W mnoactaHuuu (mamee — OIIOII), nampaBnenuss moarotoBku 13.04.02
DNEeKTPOIHEPTETHKA U SJIEKTPOTEXHUKA, YPOBEHb OOPAa30BaHUsI: BbICIIEE 00pa30BaHUE - MArUCTpPaTypa.

TpeGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HATh OCHOBBI MaTEMaTHUUECKOTO0 MOJISTUPOBAHMSI HA YPOBHE OakaiaBpa
- 3HATh OCHOBBI AJIEKTPOMATHUTHBIX U AJIEKTPOMEXAHUUECKHUX MEPEXO0IHBIX MPOIIECCOB HA YPOBHE

OakanaBpa

- 3HATb OCHOBBI JJICKTPUYCCKUX MAIINH Ha YPOBHC 6a1<aJ1aBpa

- YMCTb paCCUHUTHIBATE YCTAHOBUBIIHUECA DJICKTPUICCKUC PCIKUMBI

- YMCTh paCCYUTHIBATL TOKU KOPOTKOT'O 3aMbIKAHU

- YMCTb pa6OTaTI) B KOMIIBIOTEPHBIX IMpOorpamMmax 1o pacuc€Ty TOKOB KOPOTKOI'O 3aMBIKaHUSA U
YCTAaHOBUBIIHUXCSA IJICKTPOIHCPICTHICCKUX PEIKUMOB




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPU OCBOCHWUU OAUCIUIIIINHBI, HCOGXOI{I/IMBI IIPpU BBIITOJIHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

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

m
S = | =
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 ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Paznen 1 Cxemsl 4 3 2 - - - - - - - 2 - Camocmoamenvroe usyuenue
3aMEeIeHUS HIIEMEHTOB meopemuueckoz0 mamepuana: N3yuenue
ANIEKTPUUECKHX CeTel BUJIOB CXEM 3aMEILICHHUS SIIEMEHTOB
11 CxeMblI 3aMeleHust 4 2 - - - - - - - 2 - ANEKTPUYECKUX CEeTEN U 00JIaCTh X
JJIEMEHTOB UCTIOJIb30BaHHUs
JNEKTPUUECKHUX CeTei H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:
[1], 24-38
[2], 24-57
2 Paznen 2 [Tapametps! u 8 2 - - - - - - - 6 - CamocmosamensbHoe usyuenue
XapaKTePUCTUKH meopemuueckozo mamepuana: 1) Usyuenue
3JIEMEHTOB BBIP)XCHUI 11 ONpeieTIeH s TapaMeTpoB
AIIEKTPOIHEPreTUUECKH cxeM 3amelnenus. 2) BocronHenue HegocraTka
X CUCTEM UCXOOHBIX JaHHBIX.
2.1 [TapameTps! u 8 2 - - - - - - - 6 - H3yuenue mamepuanog 1umepamypHsix
XapaKTepUCTUKH UCHOYHUKOG:
3JIEMEHTOB [1], 24-38
AIIEKTPOIHEPIETUUECKH [2], 67-77
X CUCTEM
3 Paznen 3 12 4 - - - - - - - 8 - Camocmoamensnoe uzyuenue
Marematuueckue meopemuuecko20 Mamepuana:
MOJIENH 3JIEMEHTOB MatemaTiHyecKkue MOJIeNIH CHHXPOHHOM
JJIEKTPOIHEPTETHIECKH MallrHbl, TpaHchopMaTopa, TMHHA
X CHCTEM ANIEKTPOIepeJadt, YCTPOHCTB KOMIICHCALIH
3.1 MatemMaTHueckue 12 4 - - - - - - - 8 - pPEaKTUBHOM MOILITHOCTH, MECTA aBapUU
MOJIEIH 3JIEMEHTOB H3yuenue mamepuanog 1umepamypHbix
NEKTPOIHEPreTHICCKH UCMOYHUKOG:
X CUCTEM [1], 19-42




[2], 67-77

Paznen 4 [lepexonnslit
Iporecc npu
BKJIFOUECHUH
TpaHchopMaTopa Ha
XOJIOCTOH XOJI

12

41

Ilepexoanslil mpouece
TIPY BKITFOUCHHUH
TpaHchopMaTopa Ha
XOJIOCTOH XOJI

12

Ilodzomogxa k 1abopamopnoit pabome:
[MoaroroBka x nmaboparopHoii padore Nel
Camocmosamenvhoe usyuenue
meopemuueckozo mamepuana: TeopeTnieckue
OCHOBBI IIEPEXOIHBIX MIPOLIECCOB MPH
BKITIOYCHUH TpaHc(hopMaTopa

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[1], 62-69

Paspen 5 [lepexonuslii
TIpoIiecC B CHHXPOHHBIX
MalllHaX Tpu
KOPOTKUX 3aMBIKaAHHSIX

12

Ilodzomoeka K 1adopamopnoit pabome:
[onroroBka k mabopatopHOi padoTe Ne2
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne

5.1

IIepexonHslil pouecc B
CHUHXPOHHBIX MallnHax
IIPU KOPOTKUX
3aMBbIKaHUAX

12

TCOPUU MMOBCACHUS CHHXpOHHOﬁ MallluHbI IpU
OJIM3KOM KOPOTKOM 3aMBIKaHUU

H3yuenue mamepuanos numepamypHuix
UCHIOYHUKOG:

[1], 115-152
[3], 10-20

Pasznen 6 Biusanue
CHI0CO0OB MIPOKITATKH
Ka0eneil Ha mapaMeTphl
KaOeIbHBIX JIMHHI

12

Ilodzomoeka K 1adopamopnoit pabome:
[oxroToBka k 1abopatopHOi padoTe Ne3
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne

6.1

Bimstame cioco6oB
MIPOKJIAaIKU Kabesnel Ha
napaMeTpsl KaOeTbHBIX

JIMHUN

12

TEOPUHU pacueTa MOTOHHBIX MapaMeTPOB MPSIMON
Y HYJIEBOU MOCJIEIOBATEILHOCTH KaOeIbHBIX
JIMHUN

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 214-219

Paznen 7 Ananus
anepuoaANYecKoi
COCTaBIIIIOICH TOKA
KOPOTKOTO 3aMBIKaHUs

12

Iloozomogka k nabopamopmnoit pabome:
IMoaroroBka x nmaboparopHoii pabore Ned
Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve

7.1

Ananu3
anepuoaANYecKoi
COCTaBIIIIONICH TOKA
KOPOTKOTO 3aMBIKaHUS

12

METOAOB pacucTa anepnonnqecxoﬁ
COCTaBHﬂIOHICﬁ TOKa KOPOTKOI'O 3aMbIKaHHUS
H3yuenue mamepuanos numepamypHslx
UCMOUYHUKO6.

[2], 82-87




OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 108.0 16 16 - - 2 - - 0.5 40 335
Hroro 3a cemecTp 108.0 16 16 - 2 - 0.5 735

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pazoen 1 Cxembl 3ameierust 21eMeHmos dAeKmpuyeckux cemell

1.1. Cxembl 3aMeIIeHus SJIEMEHTOB JIEKTPUUECKUX CETEH

CxeMbl 3aMEIICHHS SJIEMEHTOB 3JICKTPOIHEPTreTUYECKUX CHCTeM: TypOOoreHepaTopa, JHHHH
3JIEKTpornepead, TpaHchopmaTopa, MOMEePEUYHBIX JIEMEHTOB (IIYHTHUPYIOIIUA peakTop, Oartapes
CTAaTHYECKUX KOHJICHCATOPOB), HArpy3Kku.. BrIOOp cXeMbl 3aMelieHus B 3aBUCHMOCTH OT BHJa U
XapakTepa MepexoJHOro MpoIiecca..

2. Pazoen 2 Ilapamempul u xapaxmepucmuky 31eMeHmos d1eKmMpoIHeP2eMUYEeCcKUX CUCmem

2.1. ITapameTpbl U XapaKTEPUCTUKH 3JIEMEHTOB 3JIEKTPOIHEPreTUUECKUX CUCTEM

Pacuer mnapamMeTrpoB cXeéM 3aMelIEHUS JJIEMEHTOB JJIEKTPOIHEPIeTUUECKUX CHUCTEM U
JNEKTPUUYECKUX ceTell: TypOorenepaTopa, JMHUH dJeKTporepenadun, Tpanchopmaropa, mornepevyHbIx
DIIEMEHTOB (UIYHTHPYIOIIUI peakTop, Oarapes CTaTHYEeCKUX KOHICHCAaTOPOB), Harpys3KH..
[Tapametpsl  OJOKOB  pPETyIUPOBaHUS: TOCTOSIHHAsE BpPeMEHH, KOIPPHUIMEHT  YCUIICHHUS,
KOO(QQHUIUEHT  YyBCTBUTENHHOCTH. IlapameTpsl  NpONMOPLUMOHANBHBIX, HHTETPAIBHBIX U
MPONOPLUUOHAIBHO-UHTErPATIbHBIX PErYJISTOPOB..

3. Pazoen 3 Mamemamuueckue mMooeuu 31eMeHmos ANEKMPOIHEePceMUUECKUX cUCmem

3.1. MareMaTHueCKUe MOJIEIH FIEMEHTOB 3JIEKTPOIHEPTETHUECKUX CUCTEM

Mopnenb CHUHXPOHHOW MaIlIMHBI: KaTaJlOKHbIE IMapaMeTphl, MapaMeTpbl CXEMbl 3aMELICHMUS,
napaMeTpbl aBTOMAaTHYECKOI'O PEeryJMpoBaHUs BO30YXJIEHUs, HapameTrpsl TypOuHbL.. Mojens
JUHUM  DJIEKTPOIIEpeladu:  CONpPOTUBIEHUS MNPSAMOM U HYJIEBOM  MOCIEI0BaTEIbHOCTH,
COIIPOTHUBIIEHUS] COOCTBEHHBIE U B3aUMHbIE, 3aBUCUMOCTb [1aPaMETPOB OT YaCTOThI, CONIPOTHBIICHUS
[1-06pa3Hoii cxeMbl 3aMEeIIeHHUs, paclpeie]IeHHbIE TapaMeTphl, OJIOK pacyera mapamMeTpoB JTUHHH..
Mogens TpanchopmaTopa: JBYXOOMOTOUYHBIN U TPEeXOOMOTOYHBIM TpaHCHOPMATOPHI, UI€ATbHbINH
TpaHcopmaTop M TpaHCHOpMATOp C MOTEPSIMHU, XapaKTEepUCTUKAa HaMarHWyuBaHus.. Mojenb
CUHXPOHHOI'O JIBUTaTels: KaTaJIOKHBIE NApaMeTpbl, MapaMeTpbl CXEMBbl 3aMELICHMsI, MapaMeTphbl
ABTOMAaTUYECKOTO PEryJIMpPOBaHMs BO30OYKIEHMsI, XapaKTepUCTUKa HAarpy3KH Ha Bally JBHUIaTeJs..
Mogenb acHMHXPOHHOTO ABUIATENsl: KaTaJIOKHBIE I1apaMETphbl, NapaMeTpbl CXEMbl 3aMEILEHHUS,
napaMeTpsl OOMOTKHM pOTOpa, XapakTepUCTUKAa HArpy3Ku Ha Bajiy JjBuratens.. Monenb Oioka
aBTOMATUYECKOTO  PEryJIUpPOBaHUs BO30YKJICHUS CUHXPOHHOM  MAIlMHBL KaHaJbl
IPONOPLUMOHAILHOTO M CHUJIBHOTO JIEHCTBUS, TOCTOSIHHAsT BPEMEHU BO30YIUTENs, MOCTOSHHAs
BpPEMEHU KaHajla peryJupoBaHMs, KPaTHOCTb U JUIUTEIBHOCTb ()OPCUPOBKHU BO3OYKIECHUS. .

4. Pazoen 4 [lepexoonwviii npouecc npu KI0YeHUU mpanchopmamopa Ha X010Cmou xo0

4.1. IlepexoaHbli MpolLiecc MpH BKIIIOYEHUH TpaHC(POpMaTopa Ha X0JIOCTOH X0/

Onpenenenrue u BBOJ B MOJAENb TpaHchopmaropa XapakTEepUCTUKM HaMarHUYKWBAHUSA
Tpancpopmaropa.. Pacuer ocrmiorpaMmsl MapaMeTpoB MEPEXOJHOro Mpolecca M e€ aHalu3..
AHanu3 HanuuMs M CTENEeHW BIUSHUS Ha KPAaTHOCTh OpocKa TOKa HaMarHWUYMBaHUS: (a3bl
HaNpsDKeHUsT MCTOYHHMKA MUTAHUS, XapaKTepUCTHKM HAMAarHUYUBaHHWS  MarHUTONPOBOJA
TpaHcopmaTopa, Harpy3KH TpaHcopmaTopa U OCTATOYHON HAaMarHM4YeHHOCTH MarHUTOIPOBOJA. .

5. Pazoen 5 HeDeXOC)HbllZ npouecc 6 CUHXPOHHbBIX MAWMUHAX NPU KOPOMKUX 3AMbIKAHUAX

5.1. IlepexoaHblii MPOLIECC B CHHXPOHHBIX MAaIIMHAX MPHA KOPOTKUX 3aMBIKAHHIX
OnpeneneHne W BBOA B MOJAEIb CHUHXPOHHOM MAIMHBI CONPOTHBIEHUH NEPEXOJHOW U
CBEPXIIEPEXOHON CXEMbl 3aMEUIeHMs], MapaMeTpoB TYpOMHBI M aBTOMATHUYECKOIO peEryisTopa

8



BO30YXJeHH.. PacueT ociuiorpaMMbl TapaMeTpoB MEPEXOJHOTO Ipoliecca U e€ aHanu3.. AHaIN3
HQJIMYMA W CTENEHM BIMSHMUA Ha XapakTep IEepeXOHOro IMpolecca: CUCTEMbI BO30YXKAEHUS,
neMrn@epHbIX  KOHTYPOB, CKOPOCTH pETyJIUpOBaHHUS TYpOWHBI, YJAJIEHHOCTH KOPOTKOTO
3aMBIKaHUS. .

6. Pazoen 6 Bausnue cnocobosg npoxnaoku kabeneu na napamempul kaOeabHbix JUHUU

6.1. BausiHue crmoco0oB MPOKIIaIKK Kabenei Ha mapaMeTpbl KaOeIbHBIX JIMHUM

Pacuer coOCTBEHHBIX M B3aMMHBIX CONPOTHUBICHHN KabenbHOU uHUM B Oioke «Cable Datay..
Pacuer comnpoTtuBieHUN NpSIMOM W HYJIEBOHW TOCIEIOBATEIBHOCTH KaOCIbHOW JIMHHM B
3aBHCUMOCTH OT CIIOCO0a COCTMHEHNUS U 3a3€MJICHHS SKpaHOB Kabeneil.. AHamu3 BIMSHUS IPOCBETa
MeX1y KabeIs MU Ha CONTPOTUBJICHUS IPSMOM U HYJIEBOM MOCIEI0BATEILHOCTH. .

7. Pazoen 7 Ananus anepuoduqeacoﬁ COCI’I’ICIGJZ}ZiOZ/Meﬁ MOKad KOpOmKO2cO 3aMblKAHUA

7.1. AHanu3 anepruoanYECKON COCTABIIAIOIIEH TOKAa KOPOTKOTO 3aMbIKaHHUS

BimsiHue npoAonpHBIX CONPOTUBIECHUN M IIONEPEYHBIX IPOBOAMMOCTEH Ha YIApHBIA TOK H
IIOCTOSIHHYIO BPEMEHHM 3aTyXaHUs allepuoJIUYeCcKON cocTapisatoniei.. OnpeneneHne OTKIYaeMoro
arepuoIUYecKoro Toka.. Pacuer u aHanus yciaoBUM BO3HMKHOBEHHS SIBJICHUS «OTPbIBA HYJISD» IS
TOKA KOPOTKOTO 3aMbIKaHMS..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. IlepexoaHblii mporiecc B CHHXPOHHBIX MAlIMHAX MPH KOPOTKUX 3aMbIKaHUSX;
2. IlepexoaHbIii Iporiece Npy BKIFOYEHUH TpaHC(HopMaTopa Ha XOJIOCTON XOI;
3. AHanu3 anepuoANYecKOi COCTABISIONIEH TOKa KOPOTKOTO 3aMbIKAHUS;
4. BiiusHue cnoco60B MPOKIIaKK Kabesel Ha mapaMeTpbl KaOeIbHbIX JIMHUH.

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa He MPeayCMOTPEHBI



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

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena auciuruiiHs (B

O1eHOYHOE CPEACTBO

Koapl
JUCLUIUIMHE A COOTBETCTBHUU C 11.3.1) (TN ¥ HAUMEHOBaHUE)
MHIUKATOPOB
(B COOTBETCTBHH C pa3iesioM 1) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7
3HaTh:
KOMMBIOTEPHBIC MHCTPYMEHTBI JUISl MATEMAaTHYECKOTO | 1 71-2 + [TpoBepounas pabora/KontponapHas
-2PIIK-1
MOJICIIMPOBAHUS IEPEXOTHBIX MTPOIECCOB pabota No2
METO/Ibl pacueTa MepexoHbIX MPOIIECCOB B JlaboparopHnas pabota/3amura
ANEKTPOIHEPIETUYECKUX CUCTEMAX nabopatopHoi pabotsr Nel
Jlaboparopnas pabota/3amura
nabopaTopHoi paboThr No2
W-2pnix-1 + + |+ |+
Jlaboparopnas pabota/3amura
nabopaTopHoi padboThr Ne3
Jlaboparopnas pabota/3amura
nabopaTopHoi paboTel No4
CIOCOOBI OLIEHKHU JIOCTOBEPHOCTH PEe3yJIbTaTOB pacyeTra Jlaboparopnas pabota/3amura
MIEPEXO/IHBIX MPOLIECCOB naboparopHoi paboTsr Nel
Jlaboparopnas pabota/3amura
nabopaTopHoi paboThr No2
I/II['ZPHK—l + + + +
Jlaboparopnas pabota/3amura
nabopaTopHoi padboThl Ne3
JlaboparopHnas pabota/3amura
nabopaTopHoi paboTel No4
YMersb:
OTIpEETSATH TapaMEeTPhl CXeM 3aMEeIICHHS] OCHOBHBIX N, + [TpoBepounas pabota/Tect Nel
. -2PIIK-1
HIIEMEHTOB DJICKTPUIECKHUX CEeTeH
BBIOMpATh ¥ IPUMEHSITH TOTOBbIE MATEMATHUECKHE N, + [TpoBepounas pabora/KoHTponpHas
. -2PIIK-1
MOJIEJIA 3JIEMEHTOB IEKTPUUECKUX CETEeH pabota Nel
PacCUUTHIBATh U AHATU3UPOBATH OCIIUIIOTPAMMBI e, P R JlaboparopHnas pabota/3amura
-2PIIK-1 9
MIEPEXOIHBIX MPOIIECCOB naboparopHoit pabotsr Nel
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JlaGopaTtopHnas pabora/3amura
naboparopHoit paboThr No2

JlaGopaTtopHnas pabora/3amura
naboparopHoit paboTer N3

JlaGopaTtopHnas pabora/3amura
naboparopHoit paboTer No4

11




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 peanmuzanuu: [TuceMeHnHas padbota
1. KonTponbaas paborta Nel (ITpoBepounas padora)
2. KontponbHas padorta Ne2 (ITpoepounas padota)
3. Tect Nel (IlpoBepounas pabota)

®dopma peanmszanuu: Y cTHas Gpopma
1. 3amuTa naboparopuoit padotsl Nel (Jlaboparopuas pabota)
2. 3amuta nabopatopHoii padboTsl Ne2 (JIaboparopnas pabora)
3. 3amuTa naboparopHoit pabotsl Ne3 (Jlaboparopnas padoTta)
4. 3amura nabopatopHoii padboTsl Ned (JIabopaTtopHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompexensercs B cooTBeTCTBUM ¢ [lonokeHuem o OalbHO-PEHTHMHIOBOM cuUCTeMe AJs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

IIpumeuanue: OnieHOYHBIE MaTEpUAIIBI 10 AUCIUIIMHE PUBEJCHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. I[lepexoiHbIE MPOLIECCHI B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX : YU€OHUK I BY30B IO
HarpaBieHuIo "DiekTpo3HepreTuka u snexrporexuuka" / U. I1. Kproukos, B. A. CrapuuHos, 1O.
I1. T'yces, M. B. [Tupatopos, Hai. uccnen. yu-t "MOU" (HUY"MBU"). — M. : U3n-8o MDOMU, 2018.
—396 c. — [ToGenurens Beepoceuiickoro KOHKypcea pykornuceil yueOHoH, HaydHO-TeXHUYECKOH 1
crpaBo4YHOU juTepaTypsl o dHepreTuke 2017 r. — ISBN 978-5-7046-1948-2.
http://elib.mpei.ru/elib/view.php?id=10738;

2. KproukoB W.I1. , CrapmnnoB B.A. , I'yces FO.I1. - "KopoTkue 3aMbikaHust 1 BBIOOP
anektpoobopynoBanus", MznatensctBo: "Usnarensckuit jom MOU", Mocksa, 2012 - (568 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72231;

3. Ky3nenos, 1O. I1. MeTozp! pacueToB, MOJETUPOBAaHUE U HCCIIEIOBAHUE PEXKUMOB pabOThHI
AIIEKTPOOOOPYIOBAHMS TETUIOBBIX JIEKTPUUECKUX CTAHIIMN U ToacTannmii : MoHorpadwus / 0. I1.
Kysuenos, Ham. uccnen. ya-t "MOH". — M. : U3a-80 MOU, 2013. — 165 c..

5.2 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpamm;

2. SimInTech;

3. GuPlanAC;

4. Neplan;
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5. RastrWin.

5.3 UHTepHeT-pecypcesl, BKIOYaAs NpodeccuoHaTbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas Oudamoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

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

8. ba3za mannbIx Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenTa' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! m3nareanctsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix guccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypuaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koaexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a OTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U CONUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata
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35. ba3a OTKpBITHIX JaHHBIX NP0 ecCHOHATBHBIX CTAHAAPTOB MUHUCTEPCTBA TPYAa U
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru
37. Ba3a oTKpBITBIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata
38. DuekTpoHHAas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMU" -

https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Koneke/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HaunoHa bHBIH MOPTAJ OHJIAlH 00yueHus «OTKpbITOEe 00pa3oBaHue» - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemenus

Homep aynuropun,
HAHMCHOBAaHHE

OcHalmenue

VY4eOHble aynuTopun
JUIs1 IPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILEro KOHTPOJISI

9C-41, YuebHas
aynutopus kad. 2C

CTOJI IPEIO0IaBaTesl, CTOJI, CTYJ, BELIaJIKa JIs
OJIeXK/IbI, MYIbTUMETUHHBINA TPOEKTOP, FKPaH,
JI0OCKa MapKepHast

VY4eOHble aynuTopun
JUIs1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

9C-41, YuebHas
aynutopus kad. C

CTOJI IPEIO0IaBaTesl, CTOJI, CTYJ, BeIIaJIKa JIs
OJIeXK/IbI, MYIbTUMEIUHHBIN TPOEKTOP, SKPaH,
JI0OCKa MapKepHast

VY4eOHbIe ayTUTOPHH 3C-42, CTOJI TIPETIOIaBaTEeNsl, CTOJ, CTYJI, KA IS
JUIs IPOBE/ICHUS KomnbroTepHslit kinacc JIOKYMEHTOB, BeLIaJIKa JJIsl OJEKIbI,
71a00paTOPHBIX 3aHATUN ka. OC MYJIbTUMEIUUHBIA ITIPOEKTOP, IKPaH, J0CKa
MapKepHasl, KOMIIbIOTEP MEPCOHATIbHBIN
VY4eOHbIe ayTUTOPHH 3C-42, CTOJI TIPETIOIaBaTeNsl, CTOI, CTYJI, KA IS
JUIs IPOBE/ICHUS KomnbroTepHslit kinacc JIOKYMEHTOB, BelIaJIKa JJIsl OJeKIbI,
IIPOMEKYTOUHON kad. 9C MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH, JOCKa
aTTecTalluu MapKepHasi, KOMIIbIOTEP MEPCOHATbHBIN
ITomemenus ais HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOM JlexioHHast NMCbMEHHBIH, BelIaKa JJIs OJEKIbI,
paboThI ayIUTOpHS KOMITBIOTEPHAS CETh C BBIXOJ0M B MHTEpHET,
KOMITbIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJIUITMOHED
[Tomerienus ams 3C-53, pabouee MeCTO COTPYAHMKA, CTOJ IS
KOHCYJIbTUPOBAHUS [IpemonaBaTenbckas OPTTEXHUKH, MKad 15l JOKyMEHTOB, IKad
kag. OC JUISL OJI&XK]IbI, TYMOQ, KOMITBIOTEPHAs! CETh C

BbIX0JI0M B MIHTEpHET,
MHOTO()YHKIIHOHAJIbHBIN IIEHTpP, HOYTOYK,
KOMITBIOTEP NEPCOHATIBHBIN, TOKYMEHTHI,

KYPHAIIBI
[Tomemmenus mist OC-21a, [lomemenne | kpecno pabouee, CTON, CTYI, mKad, mKad 1ist
XpaHeHUs JUTSL y9€0HOTO JIOKyMEHTOB

000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

WHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOMHI)I'OTCPHI)IE? MCTOAbI aHAJIN3a IICPCXOJHBIX IIPOLCCCOB B

AJICKTPOIHCPICTUIYCCKUX CUCTCMAX

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

Kontponbnas padora Nel (IIpoBepounas pabora)
KonTponbras padorta Ne2 (IIpoBepounas padora)

Tect Nel (ITpoBepounas padota)

3ammra naboparopHoii padotsl Nel (JIaGoparopnast pabora)
3amuta naboparopaoit pabotsl No2 (Jlaboparopuas paboTa)
3ammra taboparopHoii paboTsr Ne3 (JlaGoparopHast paboTa)
3amuta nabopatopHoit padotsl Ne4 (Jlaboparopnas pabota)

Buja npoMexyTouHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e AMCIHLIHHS] KM: 1 2 3 4 5 6 7
pasjena Henens 4 6 8 10 12 14 16
KM:
1 Paznen 1 Cxembl 3amenieHus 3JI€MEHTOB
AIEKTPUYECKUX CETEH
11 CxeMbl 3aMellIeHNs MEMEHTOB + +
AIIEKTPUYECKUX CETEH
Paznen 2 [lapameTpsl 1 XapakTepUCTUKHI
2 AJIEMEHTOB JIEKTPOIHEPTETUUECKUX
CUCTEM
[TapameTpsl U XapaKTEPUCTUKU
2.1 DJICMCHTOB JJICKTPOIHEPIreTUUCCKUX + + + + +
CUCTEM
Paznen 3 MaTtemaTudeckue Moeu
3 AIIEMEHTOB 3JIEKTPOIHEPTETUYECKUX
CUCTEM
31 MaremaTnyeckre MOJENH 3JIEMEHTOB + +
AJIIEKTPOIHEPTETHUECKUX CUCTEM
Paznen 4 Ilepexoauslii nporiecc npu
4 BKJIFOYCHUH TpaHchopmaTopa Ha
XOJIOCTOM X0
41 ITepexoaHbIi poLece Npu BITIOCHHN + + + +
TparcopmaTopa Ha XOJOCTOM X0
Paznen 5 Tlepexonnblii mponece B
5 CHUHXPOHHBIX MAllIMHAX IPU KOPOTKUX
3aMBIKAaHUSIX
51 [lepexoHbII NpoLEecC B CHHXPOHHBIX + + + +

MalllMHax IMpu KOPOTKUX 3aMbIKaHHUAX
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Paznen 6 Bausinue crmoco00B MPpOKIaaKu
Kabeneil Ha mapameTpsl KabeIbHBIX
JIMHUH

6.1

Brusinue crioco60B pokIaaku Kadenei
Ha napameTpbl KaOeIbHbIX JTUHUN

Paznen 7 Ananus anepuoauueckoin
COCTaBJISFOIIECH TOKAa KOPOTKOTO
3aMbIKaHU A

7.1

AHanu3 anepuoandecKkon
COCTABJISIOLIEH TOKAa KOPOTKOTO
3aMbIKaHUS

Bec KM, %:

10

15

15

20

20

15
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