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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBaHue 00pa3oBaTejibHON NPOrpaMMbl. JJIEeKTPOIHEPreTHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
JIEKTPOMAI'HUTHBIE HEPEXOJHBIE IPOLLECCHI B
DQJIEKTPOODHEPTETHUYUECKHUX CUCTEMAX

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

6 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

6 cemectp - 28 yaca;

JladopaTopHbie padoThI

6 cemecTp - 14 yacos;

Kouncynabranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemectp - 107,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:

KontpoabsHnas padora
PacuerHo-rpajguyeckas paéora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

Mocksa 2018




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu AHTOHOB A.A.
[IpenomaBaTelib NaerTbnratop R3781d247-AntonovAANn-408b93c A.A. AHTOHOB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K

PyKOBOI[HTeHL o Bnageney, TyJ'IbCKVIlFl B.H. o

00pa30BaTeIbHON MPOTrPaMMBbI Maermiguratop R292b173d-TulskyVN-7eB812984 B.H. Tynbckuii

(OIKHOCTB, YUCHAsI CTEIICHb, YICHOE 3BaHUE) (mozmycs) (pacmudpoBka
TTO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K

3aBeHyIOH'II/H/I BBIHchaIOH_IeI/I y : Bnageney MoHakoB H0.B.

Kadeapbl * Mol [T — R4bfa2851-MonakovYV-40716fea 1O.B. MounakoB

(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozrucs) (pacuudpoBka
TTO/AITUCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBOeHHUs IMCUMILIMHBI. HM3y4CHME METOAOB pacd€ra pa3jM4YHBIX 3JICKTPOMArHUTHBIX
IIEPEXOIHBIX IPOLIECCOB, OCOOCHHO MPU CUMMETPUYHBIX U HECUMMETPUYHBIX KOPOTKHX 3aMBIKAHUSX B
JNEKTPOYCTaHOBKAX
3agauu AMCHMIIMHBI
- U3Y4UTh N1EPEXOJIHBIE MPOLIECCHI IPU (POPCUPOBKE BO30YKIEHHUSI CHHXPOHHBIX MAIIHH, TallleHUN
UX MarHUTHOTO TIOJIS M BKJIIOUEHUH B CETh TpaHC(hOpMaTOpa ¢ pa30MKHYTOW BTOPUUHONW 0OMOTKOIA;
- I3Y4YUTb TEOPETUYECKUE OCHOBBI IPOTEKAHUS IEPEXOIHBIX IIPOLECCOB B CHHXPOHHBIX MalIMHAX
IIPU KOPOTKMX 3aMBbIKaHUSAX;
- HAy4YUTh PACCUUTHIBATH TPEX(Pa3HbIC U HECUMMETPUYHbIE KOPOTKUE 3aMbIKAaHUS Pa3IMUHBIMU
METOJAMH.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIeTeHIIHH HMHIUKATOPA OCTHKEHUSI
KOMIeTeHIIHH

[IK-1 Cniocoben N 1-4nk-1 lemoHCTpUpYeT SHaTb.
y4acTBOBATh B MMOHUMAaHNE B3aUMOCBSI3H - METOJIBI pacyera TokoB TpexdasHbix K3 B
IPOEKTUPOBAHUU OOBEKTOB | 3a]a4 IPOEKTUPOBAHMUS, HEHYJIEBOH MOMEHT BPEMEHH;
npodecCHOHATbHON pacyera pexxuMOB U - METOJIBI pacyera TokoB TpexdasHbix K3 B
JIEATEIIbHOCTH JKCILTyaTaluu HYIIEBOH MOMEHT BPEMEHH;

- METOJIbI pacyeTa TOKOB
HecuMMeTpuuHbIX K3.

YMETB:

- paccuuThIBaTh 3HAUE€HUS TOKOB
Tpex(da3HbIX 1 HecUMMETpUUIHBIX K3;
- 00BACHATH OCIMIUIOIPAMMBI II€PEXOIHBIX
nporueccos npu K3, dopcupoBke
BO30YKJEHHSI CHHXPOHHBIX MallliH,
ralleH KX MarHUTHOTO TOJIA U
BKJIFOYEHUH B CETh TpaHCPopMarTopa ¢
Pa30MKHYTON BTOPUYHONH OOMOTKOIA;

- UCII0JIb30BaTh KOMITbIOTEPHbBIE
nporpaMmel uist pacuera K3.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCCHOHAIbHONW 00pa3oBaTeNbHOM MporpaMme
OnektposHepretuka (mamee — OIIOII), nampaBnenus noxarotoBku 13.03.02 DnexkTposHepreTnka u
ANEKTPOTEXHUKA, YPOBEHb O0pa30BaHUS: BBICIIEE 00pa30BaHUE - OaKaTaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TEOPETHUECKUE OCHOBBI AJIEKTPOTEXHUKU Ha yPOBHE OakasaBpa

- 3HaTh OCHOBBI 3JIEKTPUUECKUX MAIllMH Ha YPOBHE OakanaBpa

- 3HaTh OCHOBBI JIEKTPHUECKUX CTAHIIMU U MOJICTAHLUI Ha ypoBHE OakaiaBpa

- YMETbh CTPOUTH BEKTOPHBIE JUArPaMMbl TOKOB U HAIIPSKEHUH JJIEKTPUYECKUX MAILWH

- YMETh MPeoOPa30BbIBATH COMPOTUBIIEHUS OJHOIMHEHHBIX AIEKTPUUECKUX CXEM

- YMETb PaCCUMTHIBATH MIEPEXOIHBIE TPOLIECCH IPU KOMMYTALMAX B JIEKTPUYECKHUX LEIAX
MIEPEMEHHOT0 TOKA




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

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 A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Paznen 1 3 6 2 - - - - - - - 1 - CamocmoamensHoe usyuenue
11 Oourue cBeneHus 00 3 2 - - - - - - - 1 - meopemuueckozo mamepuana: VIzyuenue
AJIEKTPOMAarHUTHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
MIEPEXOIHBIX MpOoIeccax "OO61ue cBeICHUS 00 IEKTPOMATrHUTHBIX
MEPEeXOAHBIX Mporeccax’
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[1], 10-18
2 Pazmen 2 6 2 - 2 - - - - - 2 - CamocmosamensbHoe usyuenue
2.1 [epexomHsIii mporecc 6 2 - 2 - - - - - 2 - meopemuuecko2o mamepuana: V1syuenue
npu TpExdazHOM JIOTIOTHUTEIHHOTO MaTeprala 1o pasaery 2
KOPOTKOM 3aMBIKaHHUH B "[TepexoqHbI mporece npu TpExhazHOM
AIEKTPUYECKON IIETIH, KOPOTKOM 3aMbIKaHUH B 3JIEKTPHUYECKOI 1IETIH,
MOJKITIOYEHHOH K MOJIKJIFOYEHHOH K UICTOYHUKY CHHYCOMIaJIbHOTO
HUCTOYHUKY HanpsKeHus"
CHHYCOM/IaJIbHOTO H3yuenue mamepuanog 1umepamypHsix
HaIpsHKeHUs UCOYHUKOB:
[1], 52-62
3 Paznen 3 8 4 - - - - - - - 4 - Camocmosamenvnoe usyuenue
3.1 VYpaBHeHUs 8 4 - - - - - - - 4 - meopemuuecko2o mamepuana: V13yuenue
JIEKTPOMAarHUTHBIX JIOTIOJTHUTEIBHOTO MaTepHraja 1o paszaerny 3
HepPEXOHBIX "V paBHEHUS 3JIEKTPOMAarHUTHBIX ITEPEXO0IHBIX
MIPOLIECCOB B [IPOLIECCOB B CHHXPOHHOM MaIuHe"
CHHXPOHHOI MaIHe H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 71-95
4 Paznen 4 36 4 4 8 - - - - - 20 - IToozomoska pacuemmnvix 3a0anuii:
4.1 Pacuér HavaipHOTO 36 4 4 8 - - - - - 20 - IToaroroBka pacuerHoro 3amanus Nel
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JIECTBYIOILIETO
3HAUCHUS
TIEPUOANYECKON
COCTAaBIISIOLLEH TOKA
KOPOTKOI'O 3aMbIKaHUS

Iloozomoeka K 1abopamophoii pabome:
IMoxroTroBka k 1aboparopHoii padote Nel
Camocmoamenvhoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaia o paszaeny 4

"Pacuér HaYaIPHOTO IEHCTBYIOIIETO 3HAUCHHS

NIEPUOINYECKON COCTABISAIOLIEN TOKa
KOPOTKOT'O 3aMBIKaHHUS"

H3yuenue mamepuanos iumepamypHbix
UCHOYHUKOB:

[1], 97-113
[2], Bce cTpaHuUIBI
[4], 20-77, 78-133, 306-343

5 Paznen 5 30 4 4 4 18 Ilodzomogka K nabopamopnoii pabome:
5.1 | V3meHeHHe BO BpeMEHH 30 4 4 4 18 [ToxroToBka K 1abopatopHOi padoTe Ne2
JICUCTBYIOIIETO CamocmoamensHoe usyuenue
3HAYEHHS TOKA meopemuyueckozo mamepuana: Vzyaenne
KOPOTKOTO 3aMBIKaHHS JIOTIOTHUTENBHOTO MaTepHraja Mo pasaerny 5
OT CUHXPOHHOHU "N3MeHEeHHEe BO BpEMEHH [IEICTBYIOIETO
MaIIHBI 3HAYEHMS TOKA KOPOTKOTO 3aMBIKaHUS OT
CUHXPOHHOM MallluHbI"
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[1], 119-130
6 Paznen 6 16 4 - 4 8 Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
6.1 | IlpakTHueckue METOJbI 16 4 - 4 8 IToBTOpenue MaTepuana o pasueiy 6
pacuéra "[IpakTHyecKkue METOBI pacuéra
TIepUOANYECKOMN MIepUOINUECKOM COCTaBIIAIOIIEH TOKa
COCTAaBJISIOLLEN TOKA KOPOTKOIO 3aMBIKaHUS"
KOPOTKOTO 3aMBbIKaHHs Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOT0 MaTepHaa 1o paszerny 6
"[IpakTHyeckne MeTo/bI pacuéra
MIEpHOINIECKON COCTABIISIONICH TOKa
KOPOTKOTO 3aMbIKaHus"
H3yuenue mamepuanos 1umepanmypHsix
UCHIOYUHUKOB:
[1], 153-172
7 Paznen 7 40 6 6 10 18 Ilodzomoska k rabopamopnoi pagome:

6




7.1

PacuéTnl
HECHUMMETPUYHBIX
KOPOTKHX 3aMbIKaHUI

40

10

18

IMoxroToBka k 1abopatopHbiM padotam Ne3 u
Ne4
Camocmoamenbhoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery 7
"Pac4éTeI HECUMMETPHUIHBIX KOPOTKUX
3aMBIKaHAH"
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHPOBAHBI Ha PEIICHHUS 33134 110 Pa3iey
7 "Pac4€Tbl HECUMMETPUYHBIX KOPOTKUX
3ambikaHuil". CTyJCHTBI HEOOXOIUMO
MIOBTOPUTH TEOPETUIECKUI MaTepuall,
pazo0paTh IpUMEpPHI PEIICHUS aHATTOTUIHBIX
3a/1a4, MPOBECTU PacyeThl MO
MHIUBUAYATbHOMY BapUAHTY 3aJaHUS U
MOJYIHTh PE3yNbTaThl pacueTa
HECHUMMETPHUIHOTO KOPOTKOTO 3aMbIKaHuUs. B
Ka4yecTBE 3a/IaHUS HCIIONB3YIOTCS THITOBBIS
pacUeTHBIE CXEMBI JJIs OPeICIICHHS
HECHUMMETPHUIHOTO KOPOTKOTO 3aMBIKAHUSI.
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOB:

[1], 184-190, 239-274

[3], Bce

Pazgen 8

N

w

Camocmosmenbroe uzyueHnue

8.1

Kopotkue 3ambikanus B
3JIEKTPOYCTaHOBKAX
HanpspkeHueM 1o 1 kB

meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny 8
"KopoTkue 3aMbIKaHHS B IIEKTPOYCTAHOBKAX
HanpspbkeHuem 1o 1 kB

H3zyuenue mamepuanos iumepamypHslx
UCHOYHUKOS:

[1], 347-374
[4], 133-172, 306-343

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMmecTp

180.0

28

14

28

0.5

74

335

Hroro 3a cemecTp

180.0

28

14

28

2

0.5

107.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pasoen 1

1.1. O6mue cBeneHus 00 IEKTPOMArHUTHBIX MEPEXOIHBIX MpoIeccax

OcHoBHble MOHATHS. [[pUYMHBI BO3HUKHOBEHHS 3JE€KTPOMArHUTHBIX MEPEXOJHBIX MPOIIECCOB.
Ha3HadeHnne pacueToB NMEpeXOHBIX MPOIECCOB M MPEIbsBIsIeMble K HUM TpeOoBanus. OCHOBHBIC
JOMYIIEHUS, TPUMEHSEMbIE TTPU HCCIICIOBAHUAX AJIEKTPOMATrHUTHBIX MEPEXO0IHBIX MPOIIECCOB.

2. Pazoen 2

2.1. IlepexoaHslii mporecc Ipu TpEX(Pa3HOM KOPOTKOM 3aMbIKAaHUU B SJIEKTPUYECKOH IIETIH,
MOJKJIIOYEHHOW K HCTOYHUKY CUHYCOHIAJIbHOIO HAIIPSKEHUS

[TpuBenenue Tpex(dazHoil cxeMbl K OAHO(a3HOW (OJHOJUMHEHHOM). YYeT MpenecTBYIOImnX
YCIIOBUHM IIEPEXOIHOrO Ipolrecca. AHAIUTHYECKAs 3aBUCUMOCTD JUIsl TOKa KOPOTKOTO 3aMBIKAHMS.
AHanu3 yciaoBUH Ui BOZHUKHOBEHHUS yJApHOIO (MAaKCMMaJbHOI'O MTHOBEHHOTO 3HAY€HUs) TOKa
KOPOTKOTIO 3aMblkaHus. MeTonbl pacuera ynapHoro toka K3.

3. Pazoen 3

3.1. YpaBHEHMS 27EKTPOMAarHUTHBIX MIEPEXOIHBIX IPOLECCOB B CHHXPOHHON MAaIllMHE

VcxonHbie ypaBHEHHSI CHHXPOHHOW MAalIMHBI B (pa3HBIX KOOPJMHATAX CHHXPOHHOW MAIWHBL..
[TorokocuerieHusi, cOOCTBEHHbIE U B3aMMHbIE MHAYKTUBHOCTH OOMOTOK CHHXPOHHBIX MAIIMH.
JluneliHoe peoOpa3oBaHNe YpaBHEHHUI MAIIMHBI U3 (ha3HBIX KOOPAMHAT B CUCTEMY KoopauHat d-g-
0, TNpuBSA3aHHYIO K pPOTOPY CHHXpOHHOM MamuHbl. [loHATHe 00 wu300paXkarolmieM BEKTOPE..
VYpaBHEHHs DJIEKTPOMarHUTHBIX NEPEXOAHBIX IPOLECCOB B CUMHXpPOHHOM MmammHe [lapka-I'opesa.
VYpaBHEHUsI IEPEXOJHOT0 Mpoliecca B CHHXPOHHON MalllMHE B ONEepaToOpHON (opme.

4. Pazoen 4

4.1. Pacuér HavaabHOro JEHCTBYIOIIErO 3HAYEHMS IEPUOINYECKON COCTABIISAIONIEH TOKA
KOPOTKOTO 3aMBIKAHMS

Onpenenenne  cuHxpoHHo  OJIC  CHHXpOHHOM  MamMHBI W3  [PEALIECTBYIOLIETO
YCTaHOBHUBLIErOCs pexuma. Pacdy€r Ha4aJbHOro JEHCTBYIOIIErO 3HAYEHHs IEPUOANYECKOU
COCTABJIAIOLIEH TOKa KOPOTKOI'O 3aMbIKaHMs JUIsl CHUHXPOHHOM MalMHBI 0€3 ydera BIMSHUSA
neMngepHbIX KOHTypoB. Pacu€r HayanbHOro JEMCTBYIOLIETO 3HAYEHUS MEPUOJUYECKON
COCTABJIAIOLIEH TOKa KOPOTKOrO 3aMbIKaHUA IJI CUHXPOHHOM MAIIMHBI C Y4E€TOM BIIMSHUSA
neMngepHbIX KOHTYpoB. BiusHue osnexkrtpojaBurareneii M Harpy3ok B HayalbHBIE MOMEHT
KOPOTKOT'O 3aMbIKAHMUS.

5. Pazoen 5

5.1. U3meHeHne BO BpEMEHH AEMCTBYIOLIETO 3HAYEHUSI TOKA KOPOTKOT'O 3aMbIKaHMsI OT
CHHXPOHHON MaIlIMHbI

YpaBHEHUS NMEPEXOAHOT0 Mpolecca U UX KOpHHU 0e3 ydeTa BIUSHHS JAeMI(pEPHBIX KOHTYPOB.
M3MeHeHre BO BpeMEHHU TOKa SKOps (CTaTopa) CUHXPOHHON MAalllMHBI MIPH TpeX(pazHOM KOPOTKOM
3aMbIKaHUM 0€3 yuyeTa BIUSHUS JAeMI(EpHbIX KOHTYpoB. BrusHue ¢opcupoBku Bo30yXKAeHUS Ha
MEPEXO/IHbIM IMpolLlecC B CHHXPOHHOM MallMHE MPU KOPOTKOM 3aMbIKaHUU Oe€3 ydera BIIHMSHHS
neMrQepHbIX KOHTYPOB. YpaBHEHHs MEpPEXOJHOr0 IMpolecca M MX KOPHU C y4YETOM BIMSHUSA
nemndepHbIx KOHTYpoB. [lepexoaHblii mpolecc B CHHXPOHHOM MalllMHE C YY€TOM BIHUSHUS
neMiepHbIX KOHTYPOB MPH Tpex(azHOM KOPOTKOM 3aMbIKaHUH.



6. Pazoen 6

6.1. [IpakTyeckue METObl pacué€ra NePUOIMIECKON COCTABIISIONIECH TOKA KOPOTKOTO
3aMBIKaHUS

Meton TuUmoBbIX KpuBbiX. OmpeneneHre yAaJleHHOCTH KOPOTKOTO 3amblkaHus. Pacuer Toka
KOPOTKOTO 3aMbIKaHMsI B LIETIH C OJIHOM CHUHXPOHHOM MAIIMHON MO METOAY THUIOBBIX KPHUBBIX.
Pacyer TOoka KOpPOTKOrO 3aMbIKaHUsI B IIEMH C HECKOJbKUMHU OJHOTUIHBIMH CHHXPOHHBIMU
MalIMHaMUd 10 METOJy THUIIOBBIX KpPHUBBIX. Pacyer TOKa KOPOTKOTO 3aMbIKaHUSI B CXEME C
HECKOJIbKUMH HE3aBUCHUMbBIMHU BETBSIMHU, CXOJAAIIUMUCS B TOUKE KOPOTKOTO 3aMbIKaHUS MO METOIY
TUIOBBIX KPHUBBIX. Pacdyer TOKa KOPOTKOTO 3aMbIKaHMs B LIEMH C HECKOJbKHUMH CHUHXPOHHBIMU
MalIMHAMHU, OTAEJICHHBIMU OT TOYKM KOPOTKOT'O 3aMbIKaHHS OOIIMM COMPOTHUBIICHHUEM [0 METOIY
TUTOBBIX KPUBBIX.

7. Pazoen 7

7.1. Pacu€Tbl HECUMMETPUYHBIX KOPOTKHUX 3aMbIKaHUI

JIByxda3Hoe KOpoTKoe 3amblkaHue ©Oe3 3emiu. OrmpenesneHue TIPaHUYHBIX —YCIOBUH.
CooTHoIIEHH 1711 TOKOB ¥ HAaIIPSDKEHUH CHMMETPUUYHBIX COCTaBIISIIOIIMX. BeKTOpHbIE quarpaMmmbl
TOKOB W HaIpSDKGHHH B MECT€ KOPOTKOTO 3aMblkaHusA. KoMIiekcHas cxema 3aMelICHMS..
OnHodazHoe KopoTKoe 3ambikanue. OnpeaeneHne rpaHunYHbIX YCIoBHi. COOTHOMICHUS I TOKOB
Y HaIpsDKEHUH CHMMETPHUUYHBIX COCTABJIAIOIIMX. BEKTOpHbBIE AuarpaMmbl TOKOB M HalpsyKEHUH B
MecTe KOpOTKOro 3amMblkaHus. KomrutekcHass cxema 3amemieHus.. JIByx¢aszHoe KOPOTKOe
3aMblkaHue Ha 3emuto. OnpeneneHue TIpaHUYHBIX yciaoBuM. COOTHOWIEHMS M TOKOB U
HaIpSOKEHUH CUMMETPUYHBIX COCTaBISIOIIMX. BEKTOpHBIE QuarpaMMbl TOKOB M HAINPSKEHHUH B
MECTEe KOpPOTKOro 3aMmbikaHus. KommekcHas cxema 3amerieHusd.. [IpaBuno sKBUBaJlEHTUPOBaHUSA
HECUMMETPUYHBIX KOPOTKHX 3aMbIKaHUN K Tpex¢azHoMmy.. MeToabl pacyeTa HECUMMETPUYHBIX
KOPOTKHX 3aMbIKaHUH 11OCIIE IPUBEIECHUS K TpeX(Pa3HOMY KOPOTKOMY 3aMbIKAHUIO. .

8. Pazoen 8

8.1. KopoTkue 3aMbIKaHus B DJIEKTPOYCTAaHOBKAaX HampspkeHneM Ao 1 kB

[IpuHuMaeMble MOMYIIEHUS U OCOOEHHOCTH BBIOOpa pacueTHhIX ycioBuil. OtHomenue X/R
DJIEMEHTOB PACUETHOW CXEMBI TOKOB KOPOTKOI'O 3aMBIKAHUS. YUET COMPOTHUBIICHUS 3JIEKTPUUECKON
JIyTd. YUeT U3MEHEHUs! aKTUBHOT'O CONPOTUBIIEHUS TPOBOJHUKOB ITPU KOPOTKOM 3aMbIKAHUU. YUET
CUHXPOHHBIX M AaCHHXPOHHBIX 3JIEKTPOABUIATEIEH NpPU pPacueTe TOKOB KOPOTKOI'O 3aMbBIKAHUS.
HeoOxonuMocTh yueTa MEpeXOAHBIX CONPOTHUBIEHUN KOHTAaKTHBIX COEAMHEHUH, KaTyIIeK
3JIEKTPOOOOPY0BaHUS, ITMHOIPOBOJIOB U JIp..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. CocraBieHune cxeM 3aMelIeHUs IPU BBIPAKEHUH UX JIEMEHTOB B CUCTEMAaX MMEHOBAHHBIX
¥ OTHOCHUTEIFHBIX eIMHUIL (2 Jaca).;
2. Ilpumepsl cxem 3amerienusi. Cnoco6s! mpeoOpazoBanus cxeM. CXeMbl 3aMelIeHUs
TpEXOOMOTOUHBIX TpaHC(HOPMATOPOB M aBTOTPaHCPOPMATOPOB, TpaHCHOPMATOPOB C
pacuiena€éHHO 0OMOTKON HHU3IIEro HANPsHKEHUS, CABOSHHBIX TOKOOTPAHUYHBAIOLITIX
peakTopoB (4 4aca).;
3. Onpenenenue yaapHOTro TOKa B CXeMe, CoJepKalleil HICTOYHUK CUHYCOHJIAIbHOTO
HanpshkeHus (2 Jaca).;
4. Pacuét efCTBYIOIET0 3HaYeHUs IEPUOIUUECKOM COCTaBIIAIONIEH TOKAa B HAYaIbHBIN
momeHT K3 u yaapuoro toka K3 (2 gaca).;
5. Pacuér aeiicTByIOLIEr0 3HaYEHMs IEpUOINYECKON cocTaBistonel Toka K3 B
NIPOM3BOJILHBI MOMEHT BPEMEHHU OT CHHXPOHHOW MaIlIMHBI 0€3 yuéTa BIUSHUS €
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neMriepHbIX KOHTYPOB C UCIIOJIb30BaHUEM pacuéTHBIX (popmyn (4 yaca).;

6. Pacu€T neiicTBYIONIEro 3HaYEHUS IEPUOANYECKOM cocTaBisitoliei Toka K3 B 3aaHHbIM
MOMEHT BPEMEHU C UCIOJIb30BAHMEM METO/Ia TUIIOBBIX KPUBBIX (4 yaca).;

7. Pacuér ToxoB u HanpsbkeHUH npu n1ByxdaznoM K3 (2 gaca).;

8. CocraBiieHrEe CXEM 3aMEIlEHUs HYJIEBOU MOCIE0BATEIIbHOCTU U ONPEIeTICHUE
napameTpoB e€ 37eMeHTOB (2 Jaca).;

9. Pacuér TokoB u HanpspkeHui ipu ogHodazHom K3 (3 yaca).;

10. Pacuét TokoB 1 HanpspkeHui npu AByxdasznom K3 Ha 3emitio (3 ygaca)..

3.4. Tembl 1a060paTOPHBIX padoT

1. Pacuer Toka Tpex@azHOro KOPOTKOTO 3aMBIKAHUS C UCTIOIB30BAHUEM KOMITHIOTEPHBIX
nporpamm (4 gaca).;

2. MogenupoBaHHe NEPEXOAHBIX MPOLIECCOB B CHHXPOHHON MalIHMHE IPU OJIM3KOM KOPOTKOM

3aMbIKaHuU (4 yaca).;

3. Pacuer conpoTuBieHnit mpsSMoil U HyJIE€BOM MOCIEI0BATEILHOCTH KaOEIbHOM JINHUH,
COCTOSIIIEH U3 OJHOKHUIIBHBIX SKPAaHUPOBAHHBIX Kabereil (4 yaca).;

4. PacyeT TOKOB U HANpPsHKEHUN MTPU HECUMMETPUYHOM KOPOTKOM 3aMbIKAaHUU C
MCIIOJIb30BaHNEM KOMIIBIOTEPHBIX MTporpaMM (2 gaca)..

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arnaHupOBaHHbIE Pe3yabTaThl 00yUEHUs MO

Howmep paznena quciumiuas (B

O1eHOYHOE CPEACTBO

Konbr
JUCLIUATIIINHE COOTBETCTBUHM C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WHMKAaTOPOB
(B COOTBETCTBUU C pazfesoM 1) 1]12[3]4]5]6]|7]8
3HaTh:
METO/Ibl pacyeTa TOKOB HeCUMMETpUUHbIX K3 JlaGopaTopHas pabora/3amnura
n1abopaTopHEIX paboT
N-4nk1 + | +
Pacuetno-rpaduyeckas
pabora/PacuerHoe 3amanne No2
MeTO/Ibl pacuera TOKoB Tpex(dasubix K3 B HyneBoi JlaboparopHas pabota/3ammura
MOMEHT BpEMEHU 1a00paToOpHbIX paboT
KonTponbnas pabora/KonTponbHas
NI-4nk-1 + |+ |+ |+ |+ p p p
paborta Nel
Pacuetno-rpaduyeckas
pabora/Pacuernoe 3amanue Nel
METO/bI pacueTa TOKOB Tpexda3Hbix K3 B HeHyneBoi JlaGopartopHas pabora/3amura
MOMEHT BpEMEHU 1a00paToOpHbIX paboT
KonTtponbHas padora/KoHTponbsHast
abora Ne2
W/I-4nka + P
KonTtponbHas padora/Tecr 1
"CocTaBlieHHE CXEM 3aMelleHus s
pacyeTa TOKOB KOPOTKOTO
3aMbIKaHUsA"
YMerb:
UCIOJIb30BaTh KOMITBIOTEPHBIE IPOTPaMMBI JUIs pacyera e + |+ + |+ JlaGoparopHas pabora/3amura
-Ank-1
K3 71a00paTOPHBIX pabOT
OOBSICHATH OCHMIJIOIPAaMMBI IIEPEXOIHBIX MPOLIECCOB TPU JlaGoparopHas pabora/3amura
K3, dbopcupoBke BO30yK1€HNUSI CHHXPOHHBIX MAlllHH, 1a00paTOPHBIX paboT
TalIeHuu UX MarHUTHOTO TOJISl ¥ BKJIFOUEHUU B CETh W/T-4nk-1 L R +
. . . KonTtponbnas padora/Tecr 1
TpaHc(hopMaTopa ¢ pa30OMKHYTOH BTOPHYHONW OOMOTKOM "
CocTaBiieHre cxeM 3aMeNIeHUs I
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pacdeTa TOKOB KOPOTKOTO
3aMbIKaHus"

paccUMThIBaTh 3HaYEHUs TOKOB TpeX(a3HbIX U
HecuMMmeTpuuHbIX K3

NI-4nk-1

Kontponbnas padora/KoHTposbHas
pabota Nel

KontposnbHas padota/KoHTposibHas
pabota No2

PacuetHo-rpaduyeckas
pabora/Pacuernoe 3amanue Nel

PacuetHo-rpaduyeckas
pabora/PacuerHoe 3amanne Ne2
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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
6 cemecTp

dopma peanuzaiyu: 3anura 3a1aHus
1. 3amuTa naboparopusix padot (Jlaboparopuas padota)

dopma peanuszanuu: [TuceMeHnHas padbota
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. KontponpHas padorta Ne2 (KonTpoasHas pabora)
3. Pacuetnoe 3ananue Nel (Pacuerno-rpaduueckas padora)
4. Pacuernoe 3amanne Ne2 (PacuerHo-rpadudeckas padbora)
5. Tect 1 "CocraBieHue cXxeM 3aMelleHus JJIs pacyeTa TOKOB KOPOTKOTO 3aMbIKaHUs"
(KonTpoawsHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Ixsamen (Cemecmp Neb)
HTorosas oleHKa 10O Kypcy OHpeZensieTcss UCXOd U3 OLEHOK CEMECTPOBON M HK3aMEHallMOHHOM
cocrasistolleil cornacHo [lonoxenuto o 6amIbHO-peUTUHIOBBIX cTpykType HUY "MOU

B numnmnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI 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 snexrporexnuka" / M. I1. Kproukos, B. A. CrapmmHos, 1O.
I1. I'yces, M. B. [Tupatopos, Hai. uccnen. yu-t "MOU" (HUY"MBUN") . — M. : U3n-8o MOMU, 2018
.— 396 c. - [lobenutens Beepoccuiickoro koHKypca pykonucel yaeOHON, HAyYHO-TeXHUYECKON U
CIpaBOYHOU JTepaTypsl 1o sHepreTrke 2017 1. - ISBN 978-5-7046-1948-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10738;

2. BonkoBa, H. H. PacueT Tpex(a3HbIX KOPOTKHUX 3aMbIKaHHH : METOAWYECKHE YKa3aHHs 10
JUCHHUTIIIMHAM "DJIEeKTPOMArHUTHBIE IEPEXOJHBIE TPOLIECCHI B AJIEKTPOIHEPrETUIECKUX CUCTEMAX "
1 "Toku KOpoTKoro 3amblkanus" 1o HampasieHuto 13.03.02 "OnekTpo3HepreTuka u
anektporexuuka" / H. H. Bonkosa, M. A. Ko3unoga, Ha. uccien. ya-tr "MOU" (HUY"MBOUN") . —
M. : U3n-Bo MOU, 2017 . — 34 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9994,

3. Bonkosa, H. H. PacueT HeCUMMETpUYHBIX KOPOTKHMX 3aMBIKAaHUM : METOIUYECKHE YKA3aHUS 110
JUCLUIUINHAM "DJIEKTPOMAarHUTHBIE TIEPEXOIHBIE IPOLIECCHI B DJIEKTPOIHEPTETUUECKUX cucTemax”
1 "Toku KOpPOTKOTO 3aMBIKaHUA'" TIO HAMPABICHUIO "DIIEKTPOIHEPTETHUKA U dIIeKTpoTexHuka" / H.
H. Bonkosa, M. A. Ko3zunosa, Hau. uccnea. yu-t "MOU" (HUY"MOH") . — M. : U3n-Bo MOU,
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2018 .- 52 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10547;

4. KproukoB W.II. , CrapmunoB B.A. , I'yceB FO.I1. - "KopoTkue 3aMbIkaHust 1 BBIOOD

anekTpoobopynoBanus", U3narensctBo: "U3narensckuit jom MOU", Mocksa, 2012 - (568 c.)
http://e.lanbook.com/books/element.php?pll_id=72231.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. GuPlanAC;

4. ETAP;

5. Neplan;

6. EMTP-RV.

5.3 UnTepHeT-pecypcsl, BKIOYas NMpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIpaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

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

5. ba3za nanHbIX ;)KypHasioB m3nareabcrsa 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 0ubmoTeka - https://rusneb.ru/

10. 9BC "Koncyabsrant ctyaenta' - http://www.studentlibrary.ru/

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

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

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

14. ba3a nanubix uzaareabcTBa 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. Kypnaas Institute of Physics (IOP), Betuxoopuranus - 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. Kypnaas! m3nareascTBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index

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

26. Kypnaas nznareancrBa SAGE Publication (Sage) - https://journals.sagepub.com/
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27. Kypnaux Science - https://www.sciencemag.org/

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

29. Kosnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

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

31. Kypuans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Daexkrponnas oudanoreka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX HaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

34. ba3a oTKpBITBHIX JaHHBIX MUHHCTEPCTBA TPY/JAAa U COUMATbHOM 3amIUTHI PO -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX IaHHBIX PO ecCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA TPY/Aa H
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3Butus PO -
http://www.economy.gov.ru

37. ba3a oTKpBITHIX 1aHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata

38. DuekTpoHHasi OTKpbITast 6a3a fanHbIX "Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmaunuonHo-cnpaBounas cucrema «Koxeke/Texakcmep» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanuoHaJbHBII MOPTAJI OHJIAlH 00y4YeHuss «OTKpbITOE o0pa3oBanuey - https://openedu.ru
41. Opunmanbublii caiit @enepajbHOrO AreHTCTBA M0 TEXHUYECKOMY PeryJIUpPOBAHUIO U
MmetpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopManuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKH U BbicIero oopa3zosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44. Opunmnanbublii caiit @egepaibHOil CayKk0bI 10 HAA30PY B cepe 00pa30BaAHUA U HAYKH -
https://obrnadzor

45. denepanbublii moprana "Poccuiickoe odpaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HAauUMEHOBaHUE
Y4eOHble ayAUTOpUU IS I'-200, YueOnas rapTa co CKaMbel, CTOJI ITPEeno1aBares,
MIPOBEACHUS JICKIIMOHHBIX ayIUTOPUS CTyJ, TpuOyHa, MyJTbTUMEIUUHBINA TTPOEKTOP,
3aHATUH U TEKYILETO SKpaH
KOHTPOJIS J1-400, YueOnas rmapTa co CKaMbel, CTOJI IIPErno1aBaTes,
ayIUTOpUS CTYJI, JOCKA MeJNoBast
Y4eOHble ayAUTOpUU IS J11-205, YueOHas rapTa co CKaMbeW, CTOJI IIPENoAaBaTes,
MIPOBEICHUS aAyIUTOPUS CTyJI, TOCKa MEJIOBas
MIPaKTUYECKUX 3aHATHUH, 1-207, Yuebuas rapTa co CKaMbeH, CTOJI IIPEIOAaBaTells,
KP u KII ayIuTOpus CTYJI, JOCKa MENOoBast
11-209, YucOnas napTa co CKamMbel, CTOJI IIPernoiaBares,
AyIUTOPUS CTyJI, TOCKa MEJIOBas
J1-213, YucOnas rapTa co CKaMbel, CTOJI IIPENOJaBATENIs,
AyIUTOPUS CTyJI, TOCKa MEJIOBas
2C-41, YuebHas CTOJI MIPENoiaBaTelis, CTOJ, CTYJI, BeIIaIKa
aynutopus kagd. 9C JUTSL OJIEXKABI, MYJIbTUMEIUMHBIN ITPOEKTOP,
JKpaH, JOCKa MapKepHasi
2C-42, CTOJI TIPENOaaBaTeIst, CTOJ, CTYJI, IKad s
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KomnberorepHsbrit
kiacc kag. 9C

JOKYMEHTOB, BEIIAJIKa JJIsl OJIEXKIbI,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH, AOCKa
MapKepHas, KOMIBIOTEP IEPCOHAIBbHBIN

VY4eOHble ayAUTOpUHU IS
HPOBEICHUS
nm1ab0opaTOPHBIX 3aHITHIA

2C-42,
KomnbrorepHsbrit
knacc kag. 9C

CTOJI IIPEMOAABATENsL, CTOJI, CTYJ, KA IS
JOKYMEHTOB, BEILIAJIKa JJIsl OJEXKIbI,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH, AOCKa
MapKepHas, KOMIBIOTEP IEPCOHAIbHBIN

VY4eOHble ayAUTOpUHN IS
IPOBE/ICHUS
IIPOMEKYTOUYHON
aTTecTaluu

I-200, YucOuas
ayJIUTOpHs

napTa co CKaMbeid, CTOJ MPeIo1aBaTes,
CTYJ, TpUOyHa, MYyJIbTUMEIUNHBINA TPOEKTOD,
dKpaH

J1-400, YueOnas
ayJIUTOpUs

mapTa co CKaMbefI, CTOJI Ip€rogaBaTelis,
CTYJI, JOCKa MCJIOBaA

9C-41, Yuebnas
aymutopus kad. 9C

CTOJI IPEN0aBaTesl, CTOJI, CTYJI, BelaJlKa
JUISL OJIEXKABI, MYJIBTUMEIUMHBIN ITPOEKTOP,
9KpaH, 10CKa MapKepHas

2C-42,
KomnbrorepHsbiit
kiace kag. 9C

CTOJI IIPETOAABATENSL, CTOJI, CTYJ, KA UL
JOKYMEHTOB, BEILIAJIKa JJIsl OJIEXKIbI,
MYJIbTUMEAUMHBIN IPOEKTOP, IKPaH, AJOCKa
MapKepHasl, KOMIBIOTEP IEPCOHAIbHBIN

Ilomemenust misa
CaMOCTOSITEIIbHOW PabOThI

HTB-203, Otnen
o0CITyKHUBaHUS
Hay4YHOH
JIuTepaTypou

pabouee MeCTO COTPYAHHUKA, CTEIUIAX I
XpaHEHUs KHUT, CTOJI KOMIIBIOTEPHBII, CTYII,
CTOJI IIMCbMEHHBIN, BUTpHHA, KOMIIBIOTEPHAS

CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTED

IIEPCOHAJIBHBIN, IPUHTED, )KYPHAJIbI

Ilomemenust misa
KOHCYJIbTUPOBAHUS

9C-41, YuebHas
aymutopus kad. 9C

CTOJI TIPENOIaBaTelis, CTOJ, CTYJI, BEIIaIKa
JUISL OICKIBI, MYJIBTUMEIUUHBIN IPOEKTOD,
9KpaH, JOCKa MapKepHasi

ITomemenus s
XpaHeHus: 000py10BaHUS

)4 yqe6Hor0 HHBCHTApPs

9C-21a, [lomenienue
JUTsL y4eOHOTO

Kpecio pabodyee, CTOJ, CTYJI, mKag, mKad
JUISL JOKYMEHTOB

HWHBCHTAP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

9J’I€KTpOM3FHHTHBI€ MCPCXOIHBIC ITPOUCCCHI B SJICKTPOSHCPICTUUCCKUX CUCTCMAX

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4
KM-5
KM-6

Tect 1 "CocrapiieHue cxeM 3aMelIeHHs 1)1l pacueTa TOKOB KOPOTKOTO 3aMbIKaHHs "
(KontpomnwsHas pabota)

Kontponbnas padora Nel (KortponbHas paboTa)

Pacuernoe 3ananue Nel (PacuerHo-rpaduueckas padora)

Kontponbnas padora Ne2 (KontponbHas padoTa)

Pacuernoe 3ananme Ne2 (PacuerHo-rpaduueckas pabora)

3amuTa nabopatopHsix padbot (JIaboparopnas pabora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e AMCHHIIHHS] KM: 1 2 3 4 5 6
pasjena Henens 4 6 8 10 12 14
KM:
1 Pazgen 1
OlMEe cBeIEHUS 00 DIIEKTPOMATrHUTHBIX
1.1 06w A p + + + + + +
MEPEXOAHBIX MPOLEccax
2 Paznen 2
[Tepexoanslii mporecc npu TpéxdazHom
21 KOpPOTKOM 3aMbIKaHUH B 3JICKTPUUYECKOM 1IETH, + + + +
' MOAKIIOYEHHON K UCTOUHUKY
CHHYCOUJIAJIbHOTO HANIPSIKEHHUS
3 Paznen 3
31 YpaBHEHHUS 3JIEKTPOMArHUTHBIX NIEPEXOHBIX + + + +
' IIPOLECCOB B CHHXPOHHOM MalllMHE
4 Paznen 4
Pacuér HayasibHOTO JEHCTBYIOIIETO 3HAYECHUS
4.1 HepnozmquIcoﬁ COCTaBJIAIONIEH TOKA + + + + +
KOPOTKOT'O 3aMbIKaHUSI
5 Pazgen 5
N3MeHeHune BO BpeMEHU JEHUCTBYIOLIETO
5.1 3HAYEHHUsI TOKA KOPOTKOTO 3aMbIKaHUS OT + + + +
CHHXPOHHON MaIINHbI
6 Paspnen 6
IIpakTHueckue MeToanl pacuéra
61 p €CKHE METO/bI pacué + + + + + +

TEPUONYECKON COCTABISIONIEN TOKA
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KOPOTKOI'O 3aMbIKaHUA

7 Paznen 7
71 Pacuétnl HECHMMETPH'IHBIX KOPOTKHX + N + N +
3aMBIKaHU N
8 Pasznen 8
8.1 KopoTkue 3aMbIKaHus B JIEKTPOYCTaHOBKAX N +
' HanpskeHueM jo0 1 kB
Bec KM, %: 25 20 10 25 15

19




