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:

51.4.09.04.02

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-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

Mocksa 2019




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu I'yces O.HO.
[IpenomaBaTelib NaerTbnratop Ra9cc2490-GusevOY-4€595360 0O.10. I'yceB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K

Bnageney,

TynbCKun B.H.

WaentnuraTtop

R292b173d-TulskyVN-7e812984

B.H. Tynbckuit

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

% Mal <

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K

Bnageney,

TynbCKun B.H.

WaentnuraTtop

R292b173d-TulskyVN-7e812984

(pacmudpoBka
TTO/ITUCH)

B.H. Tynbckuit

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(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

QJICKTPOYCTAHOBKAX
33[[3‘11/[ AUCHHUIIIMHBI

- U3YUCHHUC MCTOZI0B pacqéTa PA3IUYHBIX 3JICKTPOMArHUTHBIX MIEPEXOAHBIX ITPOIECCOB, 0Cc00€EHHO
pu CUMMCTPUYIHBIX U HCCUMMCETPUYHBIX KOPOTKHUX 3aMbIKAaHUAX B 3JICKTPOYCTAHOBKAX
- UI3YUUTh TCOPETHUYCCKUEC OCHOBEI ITPOTCKAHUSA IIEPEXOAHBIX IIPOUECCOB B CHHXPOHHBIX MalllMHaXx

IIPU KOPOTKMX 3aMBbIKaHUSAX;

- HAYYUTb PACCUUTHIBATDH TpéX(baSHBIe N HCCUMMECTPHUYHBIC KOPOTKUEC 3aMbIKaHH A pa3JIMYHbIMHA

MCTOJaMH.

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

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cnocoben npumeHsTh
3HaHUE OCOOCHHOCTEH U
XapaKTEPUCTHK JIEMEHTOB
AJEKTPOIHEPTETUICCKUX
CHCTEM, CIIOCOOOB
IIPOM3BOJICTBA U
UCTIOJIb30BaHUS
AJIEKTPOIHEPTHHU B
pohecCHOHATTLHOM
JeSITeIIbHOCTH

N-4mk-1 [leMoHCTpUpYeT
3HaHUE CBOWCTB
AIIEKTPOIHEPTETUYECKUX
CUCTEM B IIEPEXOIHBIX
PEXKHUMAaxX U YMEET BBIIIOJIHATh
pacuéThl MEPEXOAHBIX
IIPOLIECCOB U YCTOMYHUBOCTH
AIIEKTPO3HEPTETUYECKUX
CUCTEM

3HATh:
- METOJIbI pacyeTa TOKOB
HecuMMeTpuuHbIX K3;

- METOJIbI pacuera TOKoB Tpexda3ubix K3 B
HYJIEBOIl MOMEHT BPEMEHU;

- METOJIbI pacuera TOKoB Tpexdas3ubix K3 B
HEHYJIEBO MOMEHT BPEMEHHU.

YMETB:
- UCII0JIb30BaTh KOMIIBIOTEPHbBIE
nporpaMMsl Juis pacdera K3;

- 00BACHATH OCIMIUIOIPAMMBI II€PEXOIHBIX
nporeccos npu K3, popcuposke
BO30YKJEHHSI CHHXPOHHBIX MallliH,
ralleHuY UX MarHUTHOTO MOJISI U
BKJIFOYEHUH B CETh TpaHCPopMarTopa ¢
Pa30MKHYTON BTOPUYHON OOMOTKOIA;

- 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;

- YMETbh CTPOUTH BEKTOPHBIE JUArPaMMbl TOKOB U HAIIPSDKEHUH SJIEKTPUYECKUX MAIUH;

- YMETh NPeoOPa30BbIBATH COMPOTHBIICHHS OJHOJIMHEHHBIX IEKTPUYECKUX CXEM;

- YMETb PaCCUMTHIBATH MIEPEXOIHBIE TPOLIECCH IPU KOMMYTALMAX B JIEKTPUYECKHUX LEIAX

MEPEMCHHOTO TOKaA.




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 equHHMIIbI, 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.
CooTHOIIEHUS 17151 TOKOB ¥ HANPSDKEHUH CHMMETPUYHBIX COCTABISAIONINX. BEKTOpHBIE AUarpaMMbl
TOKOB W HaNpsOKEHUH B MECTE KOPOTKOTO 3amblkaHUsA. KoMILIEKCHas cxeMa 3aMellleHHs.
OpnnodaszHoe kopoTkoe 3aMbikanue. OmnpeneneHne rpaHUYHbIX yciaoBuid. COOTHOIIEHUS 711 TOKOB
Y HaIpsDKCHUH CHMMETPHYHBIX COCTABJISIOIIMX. BEKTOpHBIE qUarpaMMbl TOKOB M HAMPSIKCHUA B
MecTe KOPOTKOro 3aMblkaHus. KomiuiekcHas cxema 3amenienus. J[Byx@a3znoe KOpoTKoe 3aMbIKaHUe
Ha 3emimio. OmnpeneneHue TpaHUYHBIX yciaoBud. COOTHOMICHHWS [JIi TOKOB W HANPSKEHUM
CUMMETPUYHBIX COCTaBISAIONINX. BeKTOpHBIE TuarpaMmbl TOKOB U HAIPSDKEHUH B MECTE KOPOTKOTO
3ambikanusa. KoMruiekcHas cxema 3amenieHus. [[paBuiio 3KBHBaJICHTHUPOBAHUSI HECUMMETPHUUHBIX
KOPOTKUX 3aMbIKaHHUH K Tpexda3zHoMy. MeTojbpl pacueTa HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUN
MOCJIe TIPUBEIICHUS K TpeX(Pa3HOMY KOPOTKOMY 3aMBIKAHHUIO.

8. Pazoen 8

8.1. KopoTkue 3aMbIKkaHus B 3JIEKTPOYCTaHOBKaX HampspkeHueM ao 1 kB

[TpuHuMaeMble JOMYIIEHHUS U OCOOEHHOCTH BBIOOpa pacdeTHbIX yciaoBuid. OTHomenune X/R
AJIIEMEHTOB pAcUYE€THON CXeMbl TOKOB KOPOTKOIO 3aMbIKaHUS. YYeT W3MEHEHHsS aKTUBHOTO
COINPOTHUBIIEHUSI NPOBOJHUKOB IIPY KOPOTKOM 3aMbIKaHMM. Y4E€T CHHXPOHHBIX M ACHHXPOHHBIX
AIIEKTPOJIBUraTeNIed MpHU pacueTe TOKOB KOPOTKOTO 3amblkaHus. HeoOxomumocth yuera
NEPEeXOJHbIX CONPOTUBICHUN KOHTAKTHBIX COEIMHEHMH, KaTylleK 3JIeKTpooOopya0BaHus,
IIMHOIIPOBOOB U JIp..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. CocTaBieHne cxeM 3aMelleHUs IPY BBIPaXEHUH UX 3JIEMEHTOB B CUCTEMaX MMEHOBAHHbIX
Y OTHOCHUTEJIBHBIX €AMHUI] (2 yaca);
2. OmpenieneHye yiapHOTo TOKa B CXeMe, COJieprKalle HCTOUHUK CHHYCOUAAIbHOTO
HanpspkeHus (2 Jaca).;
3. Pacuér aeiicTByrONIEro 3Ha4eHMs NEPUOANYECKON cocTaBistonieit Toka K3 B
MPOM3BOJIbHBIA MOMEHT BPEMEHHU OT CHHXPOHHOM MallnHbl 0€3 yuéTa BIUSHUS €€
neMIipepHBIX KOHTYPOB C HCTIOIb30BaHUEM pacuéTHHIX GopMyi (4 daca);
4. Pacuér nefcTBYIOIIEro 3HaUeHUs IEPUOANUECKOM cocTaBistomel Toka K3 B 3anaHHbIi
MOMEHT BPEMEHH C UCIOJIb30BAHUEM METO/Ia TUTIOBBIX KPUBBIX (4 yaca);
5. Pacuér TokoB u HanpspkeHui npu aByxdaszHom K3 na 3emutio (3 vaca);
6. Pacuér TokoB 1 HanpspkeHui npu AByxdaznom K3 (2 yaca);
7. Pacuér TokoB u HanpspkeHui pu oxHodaznom K3 (3 yaca);
8. [Tpumepsl cxem 3amenienus. CriocoOsl mpeodpazoBanus cxem. CXeMbl 3aMEIICHHS



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

9. Pacuér ToxoB u HanpspkeHui npu aByxdaznom K3 (2 yaca);

10. Pacuét neiicTByONIero 3Ha4YeHus epUoIMUECKON COCTaBISAIONIEH TOKA B HAYaIbHBIN
momeHT K3 u ynapHoro toka K3 (2 gaca)..

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/ pabota He IPeayCMOTPEHBI



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

Howmep paznena aucruminHs (B

O1eHOYHOE CPEACTBO

3armnaHupOBaHHBIC PE3YAbTAThl 00YUICHUS MO TUCITUTUTHHE Konbt
p pesy i et A COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3aesioM 1) HHIUKAaTOPOB [— (2345678
3HaTh:
METO/Ibl pacueTa TOKOB Tpexda3zHbix K3 B HEHy1€BOi MOMEHT KonTtponbHas
BpEMEHHU N-4mk1 + paborta/KonTponbHas padoTa
No2 MeTtoj TUTIOBBIX KPUBBIX
METO/Ibl pacueTa TOKOB Tpexda3zubix K3 B HyJ€BOM MOMEHT KonTposbHas
BpEMEHU pabora/KontponbHas paboTa
NJT-4ric1 |+ |+ |+ |+ Nel
Pacuetno-rpaduyeckas
pabora/PacuerHoe 3amanne Nel
METO/IbI pacueTa TOKOB HecuMMeTpuyHbIxX K3 V-4 + |4 Pacuetno-rpaduyeckas
-4nk-1
pabora/PacuerHoe 3amanne Ne2
Ymersb:
paccuuThHIBaTh 3HAUEHUSI TOKOB TpeX(a3HbIX U KonTtponpHas
HecumMmeTpuuHbIX K3 pabora/KonTtponsHas padbora
Nel
N-4rik-1 + + + | + PacuerHo-rpaduueckas
pabota/PacuetHoe 3amanue Nel
Pacuerno-rpaduueckas
aborta/PacuetHoe 3aanne No
6ota/P No2
O0OBSACHSTH OCHMIJIJIOTPAMMBI TIEPEXO0IHBIX MporieccoB mpu K3, KontponbHas
(dbopcupoBKe BO30YXKI€HUSI CHHXPOHHBIX MAIIMH, TAICHUH HX V-4 P + pabota/KonTtponbHas pabota
MarHMTHOTO TIOJISI U BKJIFOUEHUH B CETh TpaHchopmaropa ¢ Ne2 MeTo THITOBBIX KPHUBBIX
Pa30MKHYTON BTOPUYHONH OOMOTKOM
KCIMOJIb30BaTh KOMITBIOTEPHBIE TPOTpaMMbl 1J1a pacuera K3 KonTposnbnas
W-4nk-1 + | + + | + | pabora/KoHTponbHas paboTa
Nel
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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 peanmuzanuu: [TuceMeHnHas padbota
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. KontponpHas padorta Ne2 Meton tunoBbix KpuBbix (KoHTposbHas pabora)
3. Pacuetnoe 3ananue Nel (Pacuerno-rpaduueckas padora)
4. Pacuetnoe 3amanne No2 (PacuerHo-rpadudeckas pabora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Neb)
HToroBas oleHKa 10O Kypcy OHpeensieTcss UCXOd U3 OLEHOK CEMECTPOBON M HK3aMEHallMOHHOM
cocrasistoleil cornacHo [lonoxenuto o 6amibHO-peUTHHIOBOM cTpykType HUY "MOU

B numnnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Bonkosa, H. H. PacueT Tpexda3HbIX KOPOTKUX 3aMbIKAHUN : METOJUYECKUE YKa3aHUSI 110
JUCLUIUINHAM "DJIEKTPOMAarHUTHBIE TIEPEXOIHBIE IPOLIECCHI B DJIEKTPOIHEPTETUYECKUX cucTemax”
u "Toxu KopoTKoro 3ambikanus" 1o HarpasieHuto 13.03.02 "DnekTpo3Hepreruka u
anektporexnuka" / H. H. Bonkosa, M. A. Ko3unosa, Hai. uccnen. ya-tr "MOU" (HUY"MDU") . —
M. : U3n-B0o MOU, 2017 . — 34 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9994;

2. IlepexoHbIe MPOLIECCHI B AJIEKTPOIHEPTETUUECKUX CUCTEMAX : y4EOHUK JJIS BY30B IO
HanpasJieHUIo "DnekTposHeprerrka u anekrporexHuka’ / U. I1. Kproukos, B. A. Crapuunos, 1O.
I1. I'yces, M. B. [Tuparopos, Hau. uccnen. yu-t "MOU" (HUY"MBHN") . — M. : U3n-8o MOU, 2018
.— 396 c. - [lobenurens Beepoccuiickoro koHKypca pykonuceil yueOHOM, HAy4YHO-TEXHUUECKOHN U
crpaBoyHOM nuTepaTypsl no sHepreTrke 2017 r. - ISBN 978-5-7046-1948-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10738;

3. KopoTkue 3amMpIkaHust U BEIOOD JIEKTPOOOOPYI0BAHUS | yaeOHOE TTOCOOHE IS BY30B 11O
HarpaBJIeHUIO "DIeKTposHepreTrka u snekrporexuuka" / U. I1. Kproukos, [u np.] ; pen. U. I1.
Kproukos, B. A. CtapmmHOB . — 2-e u3., uctp . — M. : Uzparensckuit nom MOU, 2017 . — 568 c. -
[ToGenuTens exeroanoro ooduepoccuiickoro Konkypca pykonuceir yaeOHON, HAy4HO-TEXHUYECKOM
U CIIPAaBOYHOM JInTEepaTyphl o 3Hepretuke . - ISBN 978-5-383-01235-2 .;

4. Bonkosa, H. H. Pacuer HecMMMETpUYHBIX KOPOTKHMX 3aMbIKaHUH : METOJAMUYECKUE YKa3aHUS 110
JUCHHUTIIIMHAM "DJIEeKTPOMArHUTHBIE IEPEXOAHBIE TPOLIECCHI B AJIEKTPOIHEPrETUIECKUX CUCTEMAX "
1 "TOKM KOpPOTKOTO 3aMbIKaHHUsA" 110 HANIPaBICHUIO "DIIEKTPOIHEPTreTHKA U d1eKTpoTexHuka" / H.
H. Bonkosa, M. A. Ko3unosa, Harit. uccnen. ya-t "MOU" (HUY"MBU") . — M. : U3zn-Bo MOU,
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2018 .-52c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10547,

5. Kproukos U. I1., [TuparopoB M. B., CrapuinnoB B. A.- "DnekTpudeckast 4acTh 3JIEKTPOCTAHIINI
U nojcTannmii. CipaBOYHbIC U METOIUYCCKUE MaTEPHAIIBI JIJISl BBITOJIHEHUS KBATU(DUKAIIMOHHBIX
pabot", M3natenncTBo: "M3narensckuii jom MOU", Mockga, 2015 - (138 ¢.)
http://e.lanbook.com/books/element.php?pl1_id=72328.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
2. GuPlanAC.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. baza nanasix 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 cryaenta' - http://www.studentlibrary.ru/

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

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

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

14. Ba3za nanubix n3aareiabcrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

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

16. ’Kypnausl uznareascrBa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nanubix IEL u3narenscra 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. Kypnaun Institute of Physics (IOP), Beauxoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl HayuHoro obmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

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

23. Kypuaas uznareancra 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! uznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/

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

28. Kypuaubl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/
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29. Koaexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. Kypnaabl no 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 AaHHBIX Poccuiickoii @exepauun - https://data.gov.ru

34. ba3a OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONUAIBLHOM 3amUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX NP0} eCcCHOHATBHBIX CTAHIAPTOB MUHUCTEPCTBA TPyAa U
connaibHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHYECKOro pa3Butusi PO -
http://www.economy.gov.ru

37. Ba3a oTKpBITBHIX 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/Texakenep» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJLHBIN MOPTAJ OHJIAIH 00yuenusi «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Odunuanbubli caiit @eepajibLHOr0 AreHTCTBA M0 TEXHHYECKOMY pPeryJMpoOBaHUIO U
MeTpoJioruu - http://protect.gost.ru/

42. OTkpbiTas yHUBepcuTeTcKkasi uH(popmanuonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OdunuanbHblii caiit MuHHCTEPCTBA HAYKHU U BbicHIero oopazosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44. Opunuanbublii caiit @enepaibHOi CJIyKObI 10 HAA30pY B cepe 00pa30BaHUs U HAYKH -
https://obrnadzor

45. ®denepanbublii nopran "Poccuiickoe o6pazoBanne’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMEHOBAaHHE

OTCYTCTBYET
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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

Kontponbnas padora Nel (KortponbHas padota)
Pacuernoe 3ananue Nel (PacuerHo-rpaduueckas pabora)

Kontpoinbnas pabora No2 Metos TunoBbix kpuBbix (KoHTpoiasHas padoTa)

Pacuernoe 3ananue Ne2 (PacuetHo-rpaduueckas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

HNnnexc KM- | KM- | KM- | KM-
Homep Paznen nucrunianHbl KM: 1 2 3 A
paznena Henens 4 8 12 16
KM:
1 Paznen 1
11 OO61ue cBeeHus 00 3IEKTPOMArHUTHBIX IEPEXOIHBIX + + + +
) nporeccax
2 Pazmen 2
[TepexonHbiil npouecc npu TpEx(dasHOM KOPOTKOM
2.1 3aMBIKAHUU B JIEKTPUUYECKOM 1IENH, MOJIKIFOUEHHON K + + +
VMCTOYHUKY CUHYCOMJAIBHOTO HAPSIKEHUS
3 Pazpgen 3
31 YpaBHEHUS SJIEKTPOMArHUTHBIX EPEXOIHBIX MTPOLIECCOB B + + +
' CHHXPOHHOM MallnHe
4 Paznen 4
41 Pacuér HagalbHOTO IEHCTBYIOIIETO 3HAYEHUS + + +
' MEePUOIUYECKON COCTABIISIONIEN TOKa KOPOTKOTO 3aMbIKaHUS
5 Pazmen 5
51 N3MeHeHue BO BpeMEeHU JEUCTBYIOIIETO 3HAYCHHS TOKA + + +
' KOPOTKOT'O 3aMbIKAHMS OT CHHXPOHHOW MaIlNHbI
6 Paspnen 6
61 IIpakTrueckue MeToabl pacuéra NeEPUOIMIECKON + + + +
' COCTaBJISIOIIEH TOKAa KOPOTKOTO 3aMbIKaHUSI
7 Pa3nen 7
7.1 Pacuérbl HECUMMETPUYHBIX KOPOTKUX 3aMbIKAHUI + + +
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Pa3zmen 8

8.1

KopoTkue 3aMpIkaHus B AJIEKTPOYCTAHOBKAX HAIPSKECHUEM
no 1 kB

Bec KM, %:

15

30

15

40
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