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 06pa3oBaTejibHON NPOrpaMMbl. JJIEKTPOIHEPreTHKA H JIEKTPOTEXHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHusi: 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:

51.4.09.05.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 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 - 35,5 yaca;

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 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenenun o Bnagensue L3N M3K

z Bnageney, I'yces O.10,

IIpenonaBarenb * Ml ¢ [T — Ra9cc2490-GusevOY-4e595360 O.10. I'yceB

COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenenun o Bnagensue L3N M3K
PykoBogutens Gnaneren Ty bk B.H. .
00pa30BaTEIbHON IPOrpaMMBbI Vermvdmratop RZ92b173d-TUlskyVN-7e812984 B.H. Tynbckuit

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
Ceefenua o Bragensue L3N M3KA

3aBeyrOLIHI BBIITYCKAFOLICH i) Brageneu TynbCKA B.H. .
kadenpoi - MU ¢ MaeArngrarop R292b173d-TulskyVN-7e812984 B.H. Tynbckuii

o a i,




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
3JIEKTPOYCTaHOBKAX
3agauu AMCHMIIMHBI
- U3y4€HHE METOJIOB Pacy€Ta pa3INYHbIX 3JEKTPOMArHUTHBIX IEPEXOIHBIX IIPOLECCOB, OCOOCHHO
IIPM CUMMETPUYHBIX U HECUMMETPUYHBIX KOPOTKHMX 3aMBIKaHUAX B JJIEKTPOYCTAHOBKAX;
- U3yYUTh TEOPETUUYECKUE OCHOBBI IIPOTEKAHUS NIEPEXOAHBIX IIPOLECCOB B CHHXPOHHBIX MAllIMHAX
IIPU KOPOTKMX 3aMBbIKaHUSAX;
- HAy4YUTh PACCUUTHIBATH TPEX(Pa3HbIC U HECUMMETPUYHbIE KOPOTKUE 3aMbIKAHUS 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
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH

[IK-1 Cnocob6en npumensats | U-4nk-1 leMoHcTpupyeT SHaTb.
3HaHHE OCOOCHHOCTEH U 3HAaHHE CBOWCTB - METOJIBI pacyera TokoB TpexdasHbix K3 B
XapaKTEPUCTHUK YJIEMEHTOB | DJIEKTPOIHEPIreTUYECKHUX HYIIEBOH MOMEHT BPEMEHH;
3JIEKTPOIHEPTETHICCKUX CHUCTEM B MEPEXOTHBIX - METOJIBI pacyera TokoB TpexdasHbix K3 B
CHCTEM, CITI0COO0B PEKMMax M yMeeT BBIIOIHAT, | HEHY/ICBOH MOMEHT BPEMEHH;
MIPOU3BOACTBA U pacy€Thl NEPEXOHBIX - METObI pacdeTa TOKOB
HCITOJIB30BaHUs IIPOLIECCOB U YCTOMYHUBOCTH HecuMMeTpHuHbIX K3.
AIEKTPOIHEPTHH B AIIEKTPOIHEPTETUYECKUX
pohecCHOHATTLHOM CUCTEM YMCTh!
JEATENbHOCTH - 00BACHATH OCLMJUIOIPAMMBI [1€PEXOIHBIX

nporeccos npu K3, popcuposke
BO30YKIEHHSI CHHXPOHHBIX MallliH,
ralieHuy UX MarHUTHOTO MOJIS U
BKJIFOYEHUH B CETh TpaHCPopMaTopa ¢
Pa30MKHYTON BTOPUYHON OOMOTKOIA;

- UCII0JIb30BaTh KOMITBIOTEPHbBIE
nporpaMMsl Juis pacdera K3;

- paccuuTHIBaTh 3HAUEHUSI TOKOB
Tpexda3HbIX U HecUMMeTpu4HbIX K3.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCCHOHANBHOW 00pa3oBaTeNbHON MporpaMme
OnekTposHepreTka W dnekTporexHuka (mamee — OIIOII), nHampaBnenus moaroroBkm 13.03.02
DNEKTPOIHEPTETHKA U DTIEKTPOTEXHHUKA, YPOBEHb 00pa30oBaHUs: BhICIIee 00Opa3oBaHue - OakanaBpHar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TEOPETHUUECKUE OCHOBBI AIEKTPOTEXHUKN Ha YPOBHE OaKaaBpa;

- 3HaTh OCHOBBI 3JIEKTPHUUECKUX MAIllMH Ha YpOBHE OakanaBpa;

- 3HaTh OCHOBBI JIEKTPHUUECKUX CTAHIIMHU U MOJICTAHLIUI Ha ypoBHE OakanaBpa;

- YMETb CTPOUTH BEKTOPHBIE JUATPaMMbI TOKOB U HAIIPSDKEHUH 3JIEKTPUYECKUX MAalIUH;

- YMETh NPeoOPa30BbIBATH COMPOTHBIICHHS OJHOJIMHEHHBIX IEKTPUYECKUX CXEM;

- YMETb PaCCUMTHIBATH MIEPEXOIHBIE TPOLIECCH IPU KOMMYTALMAX B JIEKTPUYECKHUX LEIAX
[IEPEMEHHOT0 TOKa.




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



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora 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 KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Paznen 1 2 6 2 - - - - - - - - - CamocmoamensHoe usyuenue
11 Oourue cBeneHus 00 2 2 - - - - - - - - - meopemuueckozo mamepuana: VIzyuenue
AJIEKTPOMArHUTHBIX JIOTIOJTHUTEIBHOTO MaTepHaia 1o paszeny |
MIEPEXOIHBIX MpOoIeccax "OO61ue cBeICHUS 00 IEKTPOMATrHUTHBIX
MEPEeXOAHBIX Mporeccax’
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[2], 10-18
[5], I'naBa 7
2 Paznen 2 4 2 - 2 - - - - - - - CamocmosamensbHoe usyuenue
2.1 [epexomHsbIii porecc 4 2 - 2 - - - - - - - meopemuuecko2o mamepuana: V1syuenue
npu TpéxdazHoM JIOTIOJTHUTENBHOTO MaTepHaia o paszery 2
KOPOTKOM 3aMbIKaHUH B "[IepexoaHbIii mporece mpu TpéxdazHom
3JEKTPUYECKOH 1Lenu, KOpPOTKOM 3aMbIKaHUU B AJIEKTPUYECKOM 11eTH,
MOJKIIIOYEHHOH K MOJIKJIIOYEHHOH K UICTOYHUKY CHHYCOMIaJIbHOTO
HUCTOYHUKY HanpsKeHus"
CHHYCOM/IaJIbHOTO H3yuenue mamepuanog 1umepamypHbix
HaIpsHKeHUs UCMOYHUKOG:
[2], 52-62
[5], I'naBa 7
3 Pasnen 3 4 4 - - - - - - - - - Camocmoamenvroe usyuenue
3.1 YpaBHeHUst 4 4 - - - - - - - - - meopemuueckozo manepuana: Nzyuenve
JIEKTPOMAarHUTHBIX JIOTIOJTHUTEIBHOTO MaTepHaja 1o paszaerny 3
HepPEXOHBIX "V paBHEHUS 3JIEKTPOMAarHUTHBIX ITEPEXO0IHBIX

IMPpO1ECCOB B
CHHXpOHHOﬁ MaliuHe

MPOLECCOB B CHHXPOHHOH MamiiHe"
H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[2], 71-95




[5], I'naBa 7

4 Paznen 4 16 4 4 8 Camocmoamenvnoe usyuenue
4.1 Pacuér HayanmpHOTO 16 4 4 8 meopemuueckozo mamepuana: V13ydcHue
JICUCTBYIOIIETO JIOTIOJTHUTENBHOTO MaTepHaia 1o paszaeny 4
3HAYCHUS "Pacuér HavaIpHOTO AEHCTBYIOMIETO 3HAYCHUS
NEPUOIUYECKON MEPUOINIECKON COCTaBIIAIOMEN TOKA
COCTAaBIISIOLLEH TOKA KOPOTKOTO 3aMbIKaHUs"
KOPOTKOI'O 3aMbIKaHUS Ilodzomogexa k 1abopamopnoit pabome:
[MonroroBka k maboparopHoit padote Nel
Ilodzomoeka pacuemnvix 3a0anul:
[ToaroroBka pacuetHoro 3ananus Nel
H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKOB:
[1], Bce cTpanuIB!
[2], 97-113
[3], 20-77, 78-133, 306-343
[5], I'naBa 7
5 Pazpmen 5 12 4 4 4 CamocmoamensHoe usyuenue
5.1 | M3MeHeHHE BO BpeMEHH 12 4 4 4 meopemuuecko2o mamepuana: V1syuenue
JEHCTBYIOIIETO JIOTIOTHUTEIHHOTO MaTepraa o pasaery 5
3HAYEHUs TOKa "N3meHeHne BO BpeMEHU AEHCTBYIOLIETO
KOPOTKOTO 3aMBIKaHU 3HAYCHUS TOKA KOPOTKOTO 3aMBIKaHHS OT
OT CUHXPOHHOH CHHXPOHHOH MaIuHbI"
MAIIUHBI Iloozomogka k nabopamopmnoit pabome:
[ToaroroBka k maboparopHoit pabote Ne2
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], 119-130
[5], I'naBa 7
6 Paznen 6 8 4 - 4 CamocmosamensbHnoe usyuenue
6.1 | IIpakTHueckme METOABI 8 4 - 4 meopemuuecko2o mamepuana: V1syuenue
pacuéra JIOTIOJTHUTENBHOT0 MaTepHaa 1o paszerny 6
MIEpUOANIECKON "ITpakTHyeckue MeTo bl pacuéra

COCTaBJ’IHIOIIICfI TOKa
KOPOTKOT'O 3aMbIKaHUA

HNEPUOIUIECKON COCTaBIAIONIEH ToKa
KOPOTKOI'O 3aMbIKaHus"

Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
[ToBTOpEeHUe MaTepuaa o pasaeny 6
"[IpakTH4eckne MEeTOIbI pacuéra
IEPUOJNYECKON COCTaBISIONIEN TOKA

6




KOPOTKOT'O 3aMbIKaHus"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], 153-172
[5], T'maBa 7
7 Paznmen 7 22 6 6 10 - - Iloozomoeka pacuemusix 3a0anuii:
7.1 Pacuérer 22 6 6 10 - - IMoxroroBka pacuerHoro 3aganus Ne2
HECHMMETPUIHBIX CamocmosamensHnoe usyuenue
KOPOTKHX 3aMBIKaHHUIH meopemuyeckozo mamepuana: VI3yaenue
JIOTIOTHUTEIHHOTO MaTepraa 1o pasaery 7
"Pac4éThl HECUMMETPHUYHBIX KOPOTKUX
3aMbIKaHUN"
Iloozomogka k 1abopamopnoit padome:
IToxroToBka K 1abopatopHbiM padotam Ne3 u
Ne4
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], 184-190, 239-274
[4], Bce cTpaHuLbl
[5], I'naBa 7
8 Paznen 8 4 2 - - - - CamocmosamensbHoe usyuenue
8.1 | KopoTkue 3aMbIKaHHS B 4 2 - - - - meopemuuecko2o mamepuana: V1syuenue
ANEKTPOYCTAaHOBKAX JIOTIOJTHUTEIHHOTO MaTepraa o paseny 8
HanpspkeHueM 1o | kB "KopoTkue 3aMBbIKaHUS B 3JIEKTPOYCTaHOBKAX
Hanpspbkenuem o 1 kB"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], 347-374
[3], 133-172, 306-343
[5], I'naBa 7
OKk3aMeH 36.0 - - - 0.5 335
Bcero 3a cemecTp 108.0 28 14 28 0.5 335
Hroro 3a cemecTp 108.0 28 14 28 2 - 0.5 355

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBuIyanbHble KOHCYIBTAIUH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrnoBsie KOHCYIbTalMU TIO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pasoen 1

1.1. O6mue cBeneHus 00 IEKTPOMArHUTHBIX MEPEXOIHBIX MpoIeccax

OcHoBHbIe MOHATHSA. [[pUYMHBI BOSHUKHOBEHHSI DJICKTPOMATHUTHBIX MEPEXOMIHBIX MPOIECCOB.
OCHOBHBIE JTONYIICHUS, MPUMEHSEMBIE IPU MCCICIOBAHUAX DJICKTPOMArHUTHBIX IEPEXO0HBIX
MPOLIECCOB.

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

HcxonHble ypaBHEHHs] CUHXPOHHOM MalIMHbI B (Da3HBIX KOOPAMHATAX CUHXPOHHOW MAIlMHBI.
[TorokocuerieHusi, cOOCTBEHHbIE U B3aMMHbIE MHAYKTUBHOCTH OOMOTOK CHHXPOHHBIX MAIIMH.
JluneliHoe peoOpa3oBaHNe YpaBHEHHUI MAIIMHBI U3 (ha3HBIX KOOPAMHAT B CUCTEMY KoopauHat d-g-
0, mpuBs3aHHYIO K pPOTOPY CHHXpPOHHOW MamuHbl. IloHsATHe 00 wH300pakarolieM 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 Ha4aabHOro 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 JUIsi CHUHXPOHHOM MalMHbI 0e3 ydera BIMSHUSA
neMngepHbIX KOHTypoB. Pacu€r HayanbHOro JEMCTBYIOLIETO 3HAYEHUS MEPUOJUYECKON
COCTABJIAIOLIEH TOKa KOPOTKOrO 3aMbIKaHUA IJI CUHXPOHHOM MAIIMHBI C Y4E€TOM BIIMSHUSA
neMngepHbIX KOHTYpoB. BiusHue snexktpojaBurareneii M Harpy3ok B HayalbHbIH MOMEHT
KOPOTKOT'O 3aMbIKAHMUS.

5. Pazoen 5

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

M3menenne BO BpeMEHU JCHCTBYIOLIETO 3HAYEHHS TOKA KOPOTKOI'O 3aMBbIKaHUs OT CUHXPOHHOU
MalIuHbL. VI3MeHeHne BO BpeMEHHU TOKa SKOps (CTaTopa) CHHXPOHHOM MAaIIMHBI IpU Tpexda3zHoM
KOPOTKOM 3aMbIKaHMM 0Oe3 ydera BIMSAHMA JeMI(epHbIX KOHTYpoB. Brmsuue ¢dopcupoBku
BO30YXKICHHSI Ha MEPEXOAHBIM MPOLECC B CHHXPOHHOM MalllMHE MpPU KOPOTKOM 3aMbIKaHUU 0Oe3
ydyeTa BIUSHUSA JeMII(PEepHBIX KOHTYPOB. YPaBHEHUS MEPEXOHOTO MPOLEcca U UX KOPHU C YUETOM
BIUSHUS JeMIpepHbIX KOHTYpoB. IlepexomHblii mpolecc B CHHXPOHHOM MalllMHE C Y4EeTOM
BIIMSIHUS AeMIT(EPHBIX KOHTYPOB MPU TpeX(pa3HOM KOPOTKOM 3aMbIKAaHHUH.



6. Pazoen 6

6.1. [IpakTyeckue METO bl pacuéra NePUOIMUYECKON COCTABIISIIONIECH TOKAa 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 3aMbIKAaHHSI B CXEME C
HECKOJIbKUMH HE3aBUCHUMbBIMHU BETBSIMHU, CXOJAAIIUMUCS B TOUKE KOPOTKOTO 3aMbIKaHUS MO METOIY
TUIOBBIX KPHUBBIX. PacueT Toka KOPOTKOro 3aMbIKaHHS B CXE€M€ C HECKOJbKHMMH HE3aBHCHUMBIMU
BETBAMU, CXOSIIUMHUCS B TOUKE KOPOTKOT'O 3aMBIKAHUS TI0 METOJIy TUIIOBBIX KPUBBIX.

7. Pazoen 7

7.1. Pacu€Tbl HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUI

JByx(da3zHoe KOpOTKOe 3ambikaHue 0e3 3emun. OrnpeneneHue TpPaHUYHBIX —YCJIOBHIA.
CooTHoIIeHHS 7151 TOKOB U HaNPsDKEHUH CHMMETPHUYHBIX COCTABIIAIOMINUX. BEKTOpHBIE quarpaMmsl
TOKOB W HaNpsOKEHUH B MECTE KOPOTKOTO 3amblkaHUsA. KoMILIEKCHas cxeMa 3aMellleHHs.
OpnnodaszHoe kopoTkoe 3aMbikaHue. OnpeneneHue rpaHUYHbIX yciaoBuid. COOTHOIIEHUS 1711 TOKOB
Y HaNpsDKCHUH CHMMETPHYHBIX COCTABJISIOIINX. BEKTOpHBIE AHarpaMMbl TOKOB U HANPSIKCHHUA B
MecTe KOPOTKOro 3aMblkaHus. KomiuiekcHas cxema 3amenienus. J[Byx@a3znoe KOpoTKoe 3aMbIKaHUe
Ha 3emio. OmnpeneneHue TpaHUYHBIX YCiaoBUH. COOTHOIICHHWS [JIi TOKOB W HANPSKCHHUM
CUMMETPUYHBIX COCTaBISAIONINX. BeKTOpHBIE TuarpaMmbl TOKOB U HAIPSDKEHUH B MECTE KOPOTKOTO
3ambikanusa. KoMruiekcHas cxema 3amenieHus. [IpaBuiio 3KBHBaJICHTHUPOBAHUSI HECHMMETPHUHBIX
KOPOTKUX 3aMbIKaHHH K Tpexda3zHoMy. MeTojbl pacyeTa HECUMMETPUYHBIX KOPOTKHX 3aMbIKAaHUMN
MOCJIe TIPUBEIICHUS K TpeX(Pa3HOMY KOPOTKOMY 3aMBIKAHHUIO.

8. Pazoen 8

8.1. KopoTkue 3aMbIKaHus B 2JIEKTPOYCTAaHOBKaX HampsbkeHueM Ao 1 kB

[TpuHuMaeMble JOMYIIEHHUS U OCOOEHHOCTH BBIOOpa pacdeTHbIX yciaoBuid. OTHomenune X/R
AJIIEMEHTOB pAcCUYETHOM CXeMbl TOKOB KOPOTKOIO 3aMbIKaHUS. YYeT HW3MEHEHHS aKTUBHOTO
COINPOTHUBIIEHUSI TPOBOJHUKOB IIPM KOPOTKOM 3aMBIKaHMHU. YYE€T CHHXPOHHBIX U aCHHXPOHHBIX
AIIEKTPOJIBUraTeNIed MpHU pacueTe TOKOB KOPOTKOTO 3amblkaHus. HeoOxomumocth yuera
NEPEeXOAHbIX CONMPOTUBICHUN KOHTAKTHBIX COEIUHEHMH, KaTylleK 3JIeKTpooOOpyI0BaHus,
IIMHOIIPOBOOB U JIp..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Pacuér aeiicTByrOIIEro 3HAUEHHS TIEPUOIUIECKOM cocTaBisronieit Toka K3 B 3amanHbIit
MOMEHT BPEMEHH C UCIIOJIb30BaHUEM METO0/1a TUIIOBBIX KPUBBIX (4 yaca);
2. Pacuér TokoB u HanpsbkeHu# nipu 1ByxdazHom K3 Ha 3emuro (3 gaca);
3. Pacuér TokoB U HanpspkeHui npu aByxdasHom K3 (2 gaca);
4. Pacuér nelCTBYIONIETO 3HAUEHUS MEPUOINYECKON COCTABISIONIEN TOKA B HAYaIbHBIN
MomeHT K3 u yaapnoro toka K3 (2 gaca).;
5. OnpeneneHne yIapHOro TOKa B CXEME, COJIepKallled HCTOYHUK CHHYCOUIATbHOTO
HanpspkeHus (2 Jaca).;
6. Pacuér TokxoB u HanpspkeHuit mpu aByxdasnom K3 (2 gaca);
7. CocTaBiieHHE CXEM 3aMELIEHHS PU BBIPAXKEHUH UX 2JIEMEHTOB B CUCTEMAX UMEHOBAHHBIX
Y OTHOCHUTEJLHBIX euHUII (2 yaca);
8. Pacuér TokoB 1 HanpspkeHuid mpu ogHodaznom K3 (3 yaca);
9. [Ipumepsr cxem 3amemiennsi. CriocoObl mpeoOpazoBaHust cxemM. CXeMbl 3aMeIeHUs



TPEXOOMOTOUYHBIX TPaHC(HOPMATOPOB U ABTOTPAHC(HOPMATOPOB, TPAHCHOPMATOPOB C
pacieri€HHON 0OMOTKOW HU3IIETO HAMPSKEHHsI, CIBOCHHBIX TOKOOTPaHUYMBAIOIINX
peaxTopoB (4 yaca);

10. Pacu€T neicTByIOIIEro 3HaYEHUs IEPUOIMYECKOM cocTaBiistoeld Toka K3 B
NIPOM3BOJILHBIA MOMEHT BPEMEHHU OT CHHXPOHHOM MaIlIMHBI 0€3 yuéTa BIUSHUS €€
neMIipepHBIX KOHTYPOB C HCIOJIb30BaHUEM pacu€THBIX opmyi (4 yaca).

3.4. Tembl 1a060paTOPHBIX padoT
1. Pacuer TOKOB ¥ HAPsHKEHUI MPU HECUMMETPUYHOM KOPOTKOM 3aMbIKAaHUU C
MCIIOJIb30BaHNEM KOMIIBIOTEPHBIX MTporpaMM (2 yaca);
2. Pacyer conpoTHBICHUI IPSIMON U HYJIEBOW MOCIIEAOBATEIHLHOCTH KaOCIbHOH JINHUH,
COCTOSIIIIEH U3 OAHOXKHIIbHBIX SKpaHUPOBAaHHBIX Kabeneil (4 yaca);
3. Pacuer Toka Tpex(a3zHoro KOpOTKOro 3aMbIKaHHUS C UCTIOIb30BAHUEM KOMITHIOTEPHBIX
nporpamm (4 Jaca).;
4. Pacuet Toka Tpex(a3HOro KOPOTKOTO 3aMBIKAHHS C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
nporpamm (4 gaca).

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora 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/JIbI pacuera TOKOB Tpexdas3ubix K3 B HeHyneBoit V-4 + JlaboparopHas pabota/3ammura
-4nk-1
MOMEHT BpEMEHU 1a00paToOpHbIX paboT
MeTO/JIbl pacuera TOkoB Tpex(dasubix K3 B HyneBoi JlaboparopHas pabota/3amura
MOMEHT BpEMEHU 1a00opaTopHbIX paboT
KonTponbnas pabora/KonTponbHas
NI-4nk-1 + |+ |+ |+ |+ p p p
paborta Nel
PacuetHo-rpaduyeckas
pabora/Pacuernoe 3amanne Nol
YMersb:
paccuuThHIBaTh 3HAUEHUSI TOKOB TpeX(a3HbIX U KonTpomnsnas pabora/KonTponbHas
HecuMMeTpru4HbIX K3 pabota Nel
PacuetHo-rpaduyeckas
I/II[-4]‘[K_1 + + + + p q)
paborta/Pacuernoe 3amanne Nel
Pacuetno-rpaduyeckas
paborta/PacuerHoe 3amanue No2
MCIOJIb30BaTh KOMIIBIOTEPHBIE MPOTPAMMBI JJIsl pacueTa e + |+ + |+ JlaboparopHast pabota/3ammra
-Ank-1
K3 71a00paTOPHBIX pabOT
OOBSICHATH OCHMIJIOIPAaMMBI IIEPEXOIHBIX MPOLIECCOB TPU JlaGoparopHas pabora/3amura
K3, dbopcupoBke BO30yK1€HNUSI CHHXPOHHBIX MAlllHH, 1a00paTOPHBIX paboT
TaleHuu UX MarHUTHOTO TOJISl ¥ BKJIFOUEHUU B CETh W/T-4nk-1 L R +
. . . KonTtponbHas padora/Tecr 1
TpaHc(hopMaTopa ¢ pa30OMKHYTONH BTOPHYHONW OOMOTKOM "
CocTaBiieHre cxeM 3aMeNIeHUs I
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pacdeTa TOKOB KOPOTKOTO
3aMbIKaHus"
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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 peanuzaruu: [lncbemennas padota
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. Pacuetnoe 3amanue Nel (PacuetHo-rpaduueckas pabota)
3. Pacuetnoe 3ananue Ne2 (Pacuerno-rpaduueckas padora)
4. Tect 1 "CocTaBiieHHE CXEM 3aMElIEHHUs 111 pacyeTa TOKOB KOPOTKOIO 3aMblKaHUS"
(KontponpHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Ixzamen (Cemecmp Nob)
NtoroBas oneHka no Kypcy ONpEAeNseTcss UCXOAS U3 OLEHOK CEMECTPOBOM M 3K3aMEHAILMOHHOMN
cocraisolei cornacHo [lonoxxenuto o OampHO-peldTHHrOBOM cTpykType HUY "MOU

B numiom BeICTaBIsIeTCS OLICHKA 32 6 CEMECTp.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIIbI 110 JTUCLMITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. BonkoBa, H. H. Pacuet Tpex¢a3HbIX KOPOTKUX 3aMbIKAaHUN : METOIMYECKHUE YKAa3aHUs IO
JUCIUILINHAM "DJIeKTPOMarHUTHBIE TIEPEXOHBIE TPOLIECCHI B AJIEKTPOIHEPI€TUYECKUX cucTeMax"
1 "Toku KOpoTKOro 3amblkanus" 1o HarpasieHuro 13.03.02 "OnekTpo3HepreTuka u
anekrporexHuka" / H. H. BonkoBa, M. A. Ko3unosa, Hai. uccnea. yu-tr "MON" (HUY"MDU") . —
M. : U3g-Bo MBOU, 2017 . — 34 c.

http://elib.mpei.ru/elib/view.php?id=9994;

2. IlepexoHble MPOLIECCHI B AJIEKTPOIHEPTETUUECKUX CUCTEMAX : y4EOHUK JJIs BY30B IO
HanpasyieHuIo "DnekTposHepreruka u anekrporexnuka’ / U. I1. Kproukos, B. A. CtapumHos, HO.
I1. 'yceB, M. B. Ilupatopos, Hau. uccrnen. ya-r "MON" (HUY"MDBUN") . — M. : Uzn-Bo MDU, 2018
.— 396 c. - [lo6eauTens Beepoccniickoro KOHKypca pykomnucen yaeOHOH, HayYHO-TEXHUYECKON U
CHpaBOYHOM UTEpaTypsl Mo 3HepreTrxe 2017 r. - ISBN 978-5-7046-1948-2 .
http://elib.mpei.ru/elib/view.php?id=10738;

3. KopoTkue 3aMbIKaHUs ¥ BEIOOP 3JIEKTPOOOOPYAOBaHUS : yueOHOe TocoOue I By30B IO
HarpaBJeHuto "DnekTpodHepreruka u snekrporexuuka” / U. I1. Kproukos, [u ap.] ; pea. U. I1.
Kproukos, B. A. CtapmmuoB . — 2-e u3., ucnp . — M. : U3narensckuit nom MOU, 2017 . — 568 c. -
[ToGenuTens exeronnoro odmepoccuiickoro Konkypca pykonuceil yaeOHOM, HaydHO-TEXHUYECKON
U CIIPaBOYHOI nuTeparypsl 1o sHepretuke . - ISBN 978-5-383-01235-2 .;

4. Boskosa, H. H. Pacuer HecHMMeTpHYHBIX KOPOTKUX 3aMBIKAaHHUM : METOJUYECKNE YKA3aHUS 10
JUCLUIUINHAM "DJIEKTPOMAarHUTHBIE TIEPEXOIHBIE TPOLIECCH] B AJIEKTPOIHEPIETUUECKUX CUCTEMAX "
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1 "TOKM KOPOTKOTO 3aMbIKaHUsA" 10 HAIIPaBJICHUIO "DIIEKTPOIHEPreTHKA U eKTpoTexHuka" / H.
H. Bonkosa, M. A. Ko3unosa, Har. uccnen. ya-t "MOU" (HUY"MBU") . — M. : U3zn-Bo MOU,
2018 .- 52 c.

http://elib.mpei.ru/elib/view.php?id=10547;

5. Kprouxos . I1., [Tuparopos M. B., CrapmunoB B. A.- "DnexTpudeckas 4acThb 3JI€KTPOCTAHIIUN
u nojcTanuuii. CripaBoYHbIe U METOUYECKIE MaTePHAaIIbl JIJIsl BHIIIOJIHEHUS KBaU(UKAIIMOHHBIX
pabot", M3natensctBo: "U3narensckuit jom MOU", Mocksa, 2015 - (138 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72328.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. GuPlanAC.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/

6. Di1ekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

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

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

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

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

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

14. Ba3za nanubix n3aareiabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. Ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. ’Kypnauabl uznatenascrBa Cambridge University Press - https://www.cambridge.org/core
17. basza nannbix IEL uznareascra 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. ba3a nannbix INSPEC Ha niargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Beauxoopuranus - https://iopscience.iop.org/
21. Kypnaasl HayuHoro odmecrtBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

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

23. Kypuaas uznareancrsa Oxford University Press - https://academic.oup.com/journals/
24. ba3za nanubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

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

26. Kypuaas! uznareancrsa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/
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28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers

(SPIE) Digital Library - https://www.spiedigitallibrary.org/

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

30. Kypnaabl mo xumuu Thieme Chemistry Package komnanuun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html
31. XKypuaasl uzgareabcrea Wiley - https://onlinelibrary.wiley.com/

32. DnexkrponHas oudanoreka MOU (b MIMN) - http://elib.mpei.ru/login.php

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

34. ba3za OTKpPBITHIX JaHHBIX MUHHMCTEPCTBA TPY/AA M COLUATbHOI 3amMThI PO -
https://rosmintrud.ru/opendata
35. ba3a OTKpPBITHIX JAHHBIX NP0} eCcCHOHATBHBIX CTAHIAPTOB MUHUCTEPCTBA TPYAa U
connajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA JKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru
37. Ba3a oTKpBITHIX JaHHbIX Pocunmonutopunra - http://www.fedsfm.ru/opendata
38. DuekTpoHHas OTKpbITas 6a3a fanubIxX ""Polpred.com O630p CMU" -

https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Konekce/Texakenep» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJILHBII MOPTAJ OHJIAlTH 00yuyennst «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. Odunuanbublii caiit @e1epajbLHOT0 AreHTCTBA MO0 TEXHUYECKOMY PeryJUpOBaHUIO U

MeTpoJioruu - http://protect.gost.ru/
42. OTkpsbiTas yHUBepcuTeTcKasi uH(popmanuonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

43. OdunuanbHblii caiit MuHHCTEPCTBA HAYKHU U BbicHIero oopasosanus Poccuiickoii
®enepanum - https://minobrnauki.gov.ru
44. OpuuuanbHblii caiit @eepajbHOI CIyk0bI 0 HA30PY B chepe 00pa3oBaHUsI U HAYKH -

https://obrnadzor

45. ®denepanbublii noprana "Poccuiickoe o6pazoBanne' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun noMeneHus

Homep aynuropun,
HAHMEHOBAHME

OcHamenue

VY4eOHble ayautopun
JUTSl IPOBEJICHUS
JIEKITMOHHBIX 3aHATHH U
TEKYIIETO0 KOHTPOJIA

J-213, Yuebnast ayauropust

rapra co CKaMbeu, CTOJ
MpenoaaBareis, CTyJl, J0CKa MelIoBas

VY4eOHble ayautopun
JUIS TPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

J-213, Yuebnast ayauropust

rapra co CKaMbeu, CTOJ
MpenoaaBareis, CTyJl, J0CKa MelIoBas

VY4eOHble ayAUTOPUHI
JUISL IPOBEJICHUS
71a00paTOPHBIX 3aHATHHA

3C-31, YyeOnas nabopatopus
"D1ekTpoobOpyI0BaHHE
COOCTBEHHBIX HYX]I
AIEKTPOCTAHIIMN U
noAcTaHum"

CTOJI IIPENOAABATEIS, CTOJ, CTYII,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
JI0CKa MapKepHasi, 000py0BaHHUE
yuebHoe, Habopbl
JIEeMOHCTPAIIMOHHOT'O 000PYAOBaHUS

9C-21, YyeOnas nabopaTopust
"AnmnapaTHbIil © MaKETHBII
3aJibl"

mapra, CKaMbsl, CTEJIaX, CTOJ
IpernoJiaBaTess, CToJ, CTYJ, BEIaaKa
JUTSL OJIEKTBI, JTAOOPATOPHBIN CTEHI,
obopynoBanue yuyeOHOe, KHUTH,
y4eOHUKH, TocoOus, HabOpbI
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JIEMOHCTPAIIMOHHOTO 000PYI0BAHMS

Y4eOHble ayAUTOPUHI
ISl IPOBEICHHUS

J-213, Yuebnas aynuropus

rapTa co CKaMbeH, CTOJI
Ipenoaasarels, CTyJl, J0CKa MeJI0Bast

IIPOMEKYTOUYHON
aTTecTaluu
ITomemenus s HTB-201, KomnbroTepHsiii CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEILHOM YATAJIBHBIA 321 MMChMEHHBIM, BEIIAJIKA IS OJICHKIbI,
paboThI KOMITbIOTEPHAs CETh C BBIXOJOM B

HHTEepHEeT, KOMIIBIOTED
IIEPCOHAJIBHBIN, IIPUHTED,
KOHAMIIMOHED

ITomenienus miis

J-213, Yuebnas aynuropus

rapTa co CKaMbeH, CTOJI

KOHCYJIbTHPOBAHHMSI [peroaBaTess, CTyI, J0CKa MEJIOBast
IMomertienus mis 9C-21a, [Tomemenue mist Kpecio pabouee, CTOJ, CTYJ, mKad,
XpaHCHHS y4eOHOr0 HHBEHTAPSI mKad s JOKYMEHTOB

o0opynoBaHus U
y4e0HOr0 MHBEHTAPSI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

9J’I€KTpOM3FHHTHBI€ MMCPCXOTHBIC ITPOICCCHI B SJICKTPOSIHCPICTUICCKUX CUCTCMAX

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

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

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

Kontponbnas padora Nel (KortponbHas paboTa)

Pacuernoe 3ananue Nel (PacuerHo-rpaduueckas padora)

Pacuetnoe 3aganue Ne2 (PacueTHo-rpaduueckas paborta)

3amuTa 1adopaTopHbIx padbot (JIlaboparopras pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM-
Homep Paznen mucnumianHe! KM: 1 2 3 A 3
pasnena Henens 4 6 8 12 14
KM:
1 Paznen 1
OO611ue cBeeHrs 00 PJIEKTPOMArHUTHEIX IIEPEXOIHBIX
11 - A P pEXOA + + + + +
rporneccax
2 Pazmen 2
[TepexonHblil npouecc npu TpEx(dasHOM KOPOTKOM
2.1 3aMBbIKAaHUH B 3ﬂeKTqueCK0171 LICMH, TOAKIIOYESHHOM K + + + +
VMCTOYHUKY CUHYCOUJAIBHOTO HAIPSIKEHUS
3 Pazpgen 3
31 YpaBHEHUS 3JIEKTPOMArHUTHBIX EPEXOIHBIX + + + +
' IIPOLECCOB B CHHXPOHHOM MalllMHE
4 Paznen 4
Pacuér HayalbHOTO IEHCTBYIOIIETO 3HAYEHUS
4.1 MEPUOJIUYECKON COCTABIIAIOLIEH TOKA KOPOTKOTO + + + +
3aMBIKaHUS
5 Pazgen 5
51 N3MeHeHne BO BpeMEHU JENCTBYIOLIETO 3HAYEHUS + + + +
) TOKa KOPOTKOT'O 3aMbIKaHUS OT CHHXPOHHOW MAaIlIHbI
6 Paznen 6
6.1 [IpakTueckue MeTobl pacuéra NePUOANIECKON + + + +
' COCTaBJIAIOLIEH TOKA KOPOTKOT'O 3aMbIKaHUSI
7 Pazgen 7
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7.1 Pacuérbl HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUN + + + +
8 Paznen 8
8.1 KopoTtkue 3aMblkaHus B 3JIEKTPOYCTaHOBKAX + +
' HanpsbkeHueM jo0 1 kB
Bec KM, %: 10 | 30 | 35 | 20
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