MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
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YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
SJIEKTPOMAI'HUTHBIE HEPEXOJHBIE IPOLLECCHI B
QJIEKTPOSDHEPTETHUYUECKHUX CUCTEMAX

bJaok:

Baok 1 «/Iucuuniunbl (MoayJin)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

6 cemectp - 21 yac;

HpaKTuquKne 3aHATHA

6 cemectp - 21 yac;

JladopaTopHbie padoThI

6 cemecTp - 12 yacos;

Kouncynbranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemecTp - 123,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
KontpoabsHnas padora
PacderHo-rpadguyeckas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBOeHHS AMCUMIUIMHBI. H3Yy4YCHHE OCHOB pacu€ra pas3IM4HbIX DJJICKTPOMArHUTHBIX
IIEPEXOJHBIX MIPOLIECCOB, B TOM YHCIIE pacdyeTa TOKOB IIPU CUMMETPUYHBIX U HECUMMETPHUUYHBIX KOPOTKHUX
3aMBIKaHUAX B DJIEKTPOYCTAHOBKAX.
3agauu AMCHMIIMHBI
- HAY4YUThb COCTABJIATH CXEMBI 3aMELLEHUs U IIPOM3BOJUTD PACUET [1aAPAMETPOB DJIEMEHTOB CXEMBI,
- HAYYUTh IPOU3BOJIUTH PacUeT TOKOB TpeX(a3HbIX KOPOTKUX 3aMBbIKAHUN B HAYAJIbHBIH MOMEHT
BPEMEHU;
- HAY4YUTb IIPOU3BOAUTH PACYET TOKOB KOPOTKHUX 3aMBIKAHUM C yUYETOM 3aTyXaHUs
NEPUOANYECKON COCTaBIISAIONICH TOKA;
- HAY4YUThb IIPOU3BOAUTH PACYET TOKOB HECUMMETPUYHBIX KOPOTKHUX 3aMbIKAHUH.

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 [HOHMMAHME B3aMOCBS3H - OCHOBBI COCTABJICHHSI CXEM 3aMEIICHNUS;
IPOEKTUPOBAHUU OOBEKTOB | 3a]a4 IPOEKTUPOBAHMUS, - IOCTPOCHHUC BCKTOPHBIX THarpaMm TOKOB
npodecCHOHATbHON pacyera pexxuMOB U ¥ HaNIPsDKCHUH PU KOPOTKUX
JeSTEIbHOCTH AKCILTyaTallu 3aMbIKaHHAX,

- 0COOEHHOCTHU pacyeTa TOKOB KOPOTKUX
3aMBIKaHUH B 3JICKTPOYCTAHOBKaX
HanpspkeHueM 1o 1 kB.

YMETB:

- pacCcUMTHIBaTh TOKU MpHU TpeX(hazHbIX
KOpOTKI/IX 3aMBIKAHUAX B Haqaanmﬁ
MOMEHT BPEMEHHU;

- paCCLII/ITBIBaTB TOKHU HpI/I KOpOTKI/IX
3aMBIKaHUSX C YUYETOM 3aTyXaHUs
MEPUONYECKON COCTABISIONIEN TOKA;
- pacCUMTHIBaTh TOKU IIPU
HCCI/IMMeTpI/I'-IHI)IX KOpOTKI/IX 3aMBbIKAHUAX
C YYETOM 3aTyXaHHUs NEPUOJUYECKON
COCTAaBIISIOIIEH TOKA.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucnuniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM 00pa3oBaTeIbHOM MporpaMme
OKcIUTyaTalus peleiHOl 3aIiuThl, aBTOMAaTHKH M 3JEKTPOOOOpPYIOBaHMS 3JIEKTPOCTAaHIMU (nanee —
OIIOII), HampaBnenus mnoarotoBku 13.03.02 DnekTposHepreTMka M DIEKTPOTEXHHKA, YPOBEHb
o0pa3oBaHUs: BBICIIEE 0Opa3oBaHMeE - OaKalaBpHar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TEOPETHUUECKUE OCHOBBI AIEKTPOTEXHUKU Ha YPOBHE OaKaaBpa;

- 3HaTh OCHOBBI 3JIEKTPUUECKUX MAIllMH Ha YpOBHE OakanaBpa;

- 3HaTh OCHOBBI JIEKTPHUUECKUX CTAHIIMHU U MOJICTAHLIMI Ha ypOBHE OaKanaBpa;

- 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 COJAEPKAHUE JUCHUIIJINHBI

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

Pasnensr/TeMsl

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

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOmue cBeeHus 00 10 6 2 - - - - - - - 8 - Camocmoamensnoe uzyuenue
AJIEKTPOMAarHUTHBIX meopemuueckozo mamepuana: Visyaenue
MEePEXOHBIX MPOIIECCcax JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
1.1 Oourue cBeneHus 00 10 2 - - - - - - - 8 - "OO61ue cBeJcHUS 00 IJICKTPOMArHUTHBIX
3JIEKTPOMAarHUTHBIX MEPEeXOAHBIX Mporeccax’
MEePEXOHBIX MPOIIECCcax H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOG:
[1], 16-29
[5], I'naBa 7
2 Tpexda3Hbie KOPOTKHE 19 3 3 3 - - - - - 10 - CamocmosamensbHoe usyuenue
3aMbIKaHHs meopemuueckozo mamepuana: VIzyuenue
2.1 | Tpexdas3Hble KOPOTKHUE 19 3 3 3 - - - - - 10 - JIOTIOJTHUTENBHOTO MaTepraa o pasjaeiry
3aMBIKaHUS "Tpexda3Hple KOPOTKUE 3aMBbIKAHUS"
H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[1], 51-69
[3], Bce cTpanuiisr
[5], T'maBa 7
3 Cocranenue 19 2 3 4 - - - - - 10 - Camocmoamensnoe uzyuenue
PacyeTHO CXeMBI 1 meopemuueckozo mamepuana: Vzyuenue
9KBHBAJICHTHOM CXEMbI JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
3aMelIeHus "CocraBiieHHE pacyeTHOH CXEMBI U
3.1 CocraBneHnue 19 2 3 4 - - - - - 10 - 9KBUBAJICHTHOHN CXEeMBI 3aMelieHus"
pacdeTHO# cXeMbl 1 H3yuenue mamepuanog 1umepamyprbix
9KBHBAJICHTHOM CXEMbI UCIOYHUKOB:
3aMeleHust [1], 35-50
[5], T'maBa 7
4 V3MeHeHne BO BpeMEHH 12 2 - 2 - - - - - 8 - CamocmoamensHoe usyuenue




TIEPUOANYECKON
COCTaBJISAOILIEH TOKA
KOPOTKOT'O 3aMbIKaHUS
OT CHHXPOHHOH

meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"V3MeHeHHe BO BpeMEHH NEePUOANIECKOi
COCTAaBIISIONICH TOKa KOPOTKOTO 3aMbBIKaHUS OT

MAaIIAHBI CHHXPOHHOH MaIuHbI"
4.1 | M3MeHeHue BO BpPEMEHU 12 8 Hzyuenue mamepuanog 1umepamypHsix
MIEPUOANIECKON UCIOYHUKOG:
COCTaBJIAIOLIEN TOKa [1], 70-89
KOPOTKOTO 3aMBIKaHU [5], I'maBa 7
OT CHHXPOHHOH
MaIIHHBI
5 HecumMerpuuHsle 19 10 CamocmoamensHoe usyuenue
KOPOTKHUE 3aMbIKaHHs meopemuueckoz0 mamepuana: N3yuenue
5.1 Hecummerpuunsbie 19 10 JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
KOPOTKHE 3aMBIKaHUS "HecuMMeTpru4HbIe KOPOTKHE 3aMbIKaHUA"
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], 108-123
[4], Bce cTpanuLibl
[5], I'naBa 7
6 Pacuer TokoB 1 19 10 CamocmosamensbHoe usyuenue
HanpspKeHUH mpu meopemuyueckoz0 mamepuana: Vzyaenne
HECUMMETPHUYHBIX JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
KOPOTKHX 3aMbIKaHMSIX "PacdeT TOKOB U HANIPSDKEHUH MIPH
6.1 Pacuer TokOB 1 19 10 HECHUMMETPUYHBIX KOPOTKUX 3aMbIKaHUSIX"
HaIpsDKeHUH npu H3yuenue mamepuanog 1umepamypHbix
HECUMMETPUYHBIX UCIMOYHUKOG:
KOPOTKHUX 3aMbIKaHHUSIX [1], 124-139
[5], T'maBa 7
7 CorpoTuBieHus 16 10 Camocmosamenvnoe usyuenue
JIEMEHTOB meopemuyueckozo mamepuana: Vzyaenne
IJEKTPOIHEPTETUIECKO JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
I CUCTEMBI 110 "ConpoTUBIEHUS 3JIEMEHTOB
OTHOIIECHHIO K TOKaM JIEKTPOIHEPTETUIECKON CUCTEMBI 110
0o0OpaTHOH M HYJIEBOH OTHOIIEHHIO K TOKaM OOpaTHOW M HyJIeBOU
TIOCJIE/IOBATEIILHOCTH MOCJIEI0BaTEILHOCTH "
7.1 ConpotusieHus 16 10 H3yuenue mamepuanos 1iumepamypusix
JJIEMEHTOB UCIOYHUKOG:
INEKTPOIHEPTETUIECKO [1], 194-226




1 CUCTEMBI 110
OTHOLICHHUIO K TOKaM
0o0OpaTHOM M HYJIEBOH

[5], I'naBa 7

MOCJICI0BATEILHOCTH
8 YpaBHeHUS 16 4 - - - 12 - CamocmoamensHnoe usyuenue
JIEKTPOMAarHUTHOTO meopemuyueckoz0 mamepuana: VIzyaeane
MIEPEXOHOTO Tpolecca JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
B MallIMHE "YpaBHEHHS IIEKTPOMATHUTHOTO IIEPEXOTHOTO
MIEPEMEHHOT'0 TOKa Iporecca B MallnHe IIEPEMEHHOT0 ToKa"
8.1 YpaBHeHus 16 4 - - - 12 - Hzyuenue mamepuanog numepamypHsix
JIEKTPOMAarHUTHOTO UCHMOYHUKOG:
MEePEXOTHOTO TpoIlecca [2], 71-95
B MalllNHE [5], ['maBa 7
MIEpEeMEHHOr0 TOKa
9 KopoTkue 3amMbIKaHus B 14 2 - - - 12 - Camocmosamenvnoe usyuenue
ANIEKTPOYCTAHOBKAX meopemuueckozo mamepuana: Visyaenue
HarpsbkeHueM 1o 1 kB JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
9.1 | KopoTkue 3aMbIKaHUs B 14 2 - - - 12 - "KopoTkue 3aMbIKaHUS B 3JIEKTPOYCTaHOBKAX
3JIEKTPOYCTaHOBKaX HanpspbkeHueM g0 1 kB
HarpspkeHueM 1o 1 kB H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 369-422
[5], I'naBa 7
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 21 12 21 0.5 90 335
Hroro 3a cemecTp 180.0 21 12 21 2 - 0.5 1235

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYJIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenuss 06 INEKMPOMASHUMHBIX NEPEXOOHBIX NPOUECccax

1.1. O6mue cBeneHus 00 IEKTPOMArHUTHBIX MEPEXOIHBIX MPOIeccax
Buasl nepexoAHbIX MPOIECCOB W NPUYMHBI HUX BO3HUKHOBeHUs. HasnaueHue pacyeToB
MepPeXOHBIX MpoiieccoB. [IoHATHE O pacyeTHBIX YCIOBUSX. TepPMUHBI U 0003HAYCHHSI.

2. Tpexd)a3Hbze KoponiKue 3aMblKaHUA

2.1. Tpexda3zHbie KOPOTKHE 3aMBbIKAHHUS

TpexdazHoe KOPOTKOE 3aMbIKaHHE B HEPa3BETBICHHOW Ilenmu. BekTopHas amarpaMma
Tpex(}a3HOro KOPOTKOTO 3aMbIKaHHS. YJapHBIH TOK KOPOTKOTO 3aMbIKaHMs. OKBUBAJICHTHas
IIOCTOSIHHAs! BPEMEHU allepPUOINYECKON COCTABIISIONIEH B PA3BETBICHHOM LICTIH.

3. Cocmasnenue DGCUQI’HHOZZ cxXembl U IKGUBANCHMHOU CXEMbl 3aMeulerHuA

3.1. CocTaBieHue pacueTHON CXEMbl U SKBUBAJICHTHOW CXEMBI 3aMeIEeHUs

JlonymieHuss NMPUHAMAEMbIE TPH TPAKTHYECKUX pacyeTax TOKOB KOPOTKOTO 3aMbIKaHUSI.
CocraBiieHHE CXeM 3aMEICHHs ¢ MCKJIFOYCHUEM TPaHC(HOPMATOPHBIX CBSI3CH IyTEM IMPUBEICHUS
MapaMeTpoB CXEMbI K €IUHOW cTymeHu HampsbkeHus. Pacuer compotuBnenuid u 3/{C pa3nuyHbIx
DIIEMEHTOB cXeMbl. CXeMBbl 3aMelleHus TPaHC(HOPMATOPOB U TOKOOTPAHMYHBAIOIINX PEAKTOPOB.
[IpeoOpa3oBaHue cxem 3aMeIICHUSI.

4. Uzmenenue 60 pemeru nepuoc)u%cxoﬁ COCI’I’ICIGJZ}ZIOWQIZ mMOKa KOpOmKo20 3amMblKarus om
CUHXPOHHOU MAUUHDL

4.1. U3menenue BO BpeMEHHU MEPUOINYECKON COCTABIISIONIEH TOKa KOPOTKOTO 3aMbIKaHUSI OT
CHHXPOHHOM MallIMHbI

BiustHue aBTOMaTHYECKOTO peryisitopa BO30OYKJACHHS HAa TOK OT CMHXPOHHOW MAIlMHBI TPH
KOpPOTKOM 3aMbIKaHUH. [IOHATHE yIaIIEHHOCTH KOPOTKOIO 3aMbIKaHHS. MeTO/ TUITOBBIX KPUBBIX.

5. Hecummempuunvle KOpOmKUe 3aMblKAHUS

5.1. HecumMmeTpruuHbIe KOPOTKHE 3aMBIKAHHUS

Bunpl HeCUMMETpPUYHBIX KOPOTKMX 3aMbIKaHMI. MeToa CHMMETPHUYHBIX COCTaBIISIFOIIMX.
JByxda3Hble KopoTKue 3amblkaHusa. OgHO(pa3Hble KOPOTKHE 3aMbIKaHUs. J[Byx(¢a3Hble KOpOTKHE
3aMbIKaHMs Ha 3€MIIIO.

6. Pacuem mokos u Hanp;zofceHuﬁ npu HecummempuirblX KOPOMKUX 3AMbIKAHUAX

6.1. Pacder TOKOB M HanpsKEHUN ITPH HECUMMETPUYHBIX KOPOTKHMX 3aAMBIKAaHUAX

IIpaBu0 3KBUBAJICHTHOCTU TOKA MPSMOU IOCIEA0BATEIBHOCTHU. VCII0IBb30BaHNE KOMIUIEKCHBIX
cxeM 3aMenleHns. Pacuer Toka B MPOM3BOJIBHON BETBU M HAIIPSIKEHUS B IPOM3BOJIBHOM Y3II€ IpU
HECUMMETPUYHBIX KOPOTKUX 3aMBIKAHUSX.

7. Conpomuenetus 31eMeHmos AeKmpoIHEeP2eMUecKoll CUcCmembl N0 OMHOWEHUI0 K MOKAM
00pamHol U HY1e60U NOCIe008AMEeNbHOCIU

7.1. ConpOoTUBIICHUSI JIEMEHTOB JIEKTPOIHEPTETHUECKOM CUCTEMBI IO OTHOIIIEHUIO K TOKaM
00paTHOM U HYJIEeBOU MOCIEA0BATEIHHOCTH



ConpotuBieHuss oOpaTHOW ¥  HYJNEBOW MOCJIEIOBATENIBHOCTH CHHXPOHHBIX  MAIllWH,
ACHHXPOHHBIX JBUTATENIC W CHIIOBBIX TpaHCchopMaTtopoB.. COnpoTHBICHUS 0OpaTHOW M HYJIEBOU
MOCJICIOBATEIbHOCTH  BO3AYUIHBIX JHUHUN dnektponepenayn. CocTaBlIeHHUE CXE€M HYJIEBOU
MOCIIe0BATEIHLHOCTH.

8. Ypasuenus snekmpomacHumuoco nepexoOHoeo npouyeccd 6 Mauure nepemerHo2o0 mokKa

8.1. YpaBHEHHUS 37I€KTPOMArHUTHOTO MEPEXOHOTrO MpoLecca B MallliHE IePEMEHHOr0 TOKa

O6ume nonoxenus. JuddepeHnmanbabie ypaBHEHUS CHHXPOHHOW MAIIMHBI. YpaBHEHHS
[Tapka-I'oppeBa. OrnpeneneHre HayaJabHOTO 3HAYEHUS MEPUOJIMYECKON COCTaBIISIIOIICH TOKa
KOPOTKOTO 3aMBIKaHUS OT CHHXPOHHOTO TeHepaTtopa O0e3 yuera AeMn(epHbIX KOHTYpPOB.
Omnpenenenre Ha4aJIbHOTO 3HAYCHMSI IEPUOIUUECKON COCTABISIONIEH TOKa KOPOTKOTO 3aMbIKAHUS
OT CHHXPOHHOT'O TeHepaTopa ¢ y4eTOM JeMII(pepHBIX KOHTYPOB.

9. Kopomxue SAMbBIKAHUA 6 DJIEKNMPOYCNAHOBKAX HANPANCEHUEM 0o 1 kB

9.1. KopoTkue 3aMblKaHUs B 2JIEKTPOYCTaHOBKAaX HarpspkeHueM 1o 1 kB
OcHoBHbIe (aKTOpPHI BIUAIOININE HA MPOIECC KOPOTKOTro 3aMbIkaHUs. [lapameTpsl 31eMEHTOB
ANEKTPOYCTAHOBOK MIEPEMEHHOrO TOKA. Pacu€T MyroBbIX KOPOTKHUX 3aMbIKaHUM.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuér aeiicTByIOIIEro 3HAYCHHS TIEPUOJUIECKON COCTABIIAIONICH TOKA B HAYAJIbHBIN
momeHT K3 u ygapuoro toka K3 (2 gaca).;
2. Pacuér neiicTByIOIEro 3HAaYCHHS IEPUOUIECKOM cocTaBisronieil Toka K3 B 3amanHbIit
MOMEHT BPEMEHH C UCII0JIb30BaHUEM METO0/1a TUIOBBIX KPUBBIX (4 yaca);
3. Pacuér TokoB u HanpspkeHuit pu oxHodaznom K3 (3 aca);
4. OnpezneneHue yqapHOro Toka B CXeMe, cojieprKallieil HCTOUHUK CUHYCOUAaJIbHOTIO
HanpsbkeHus (2 yaca).;
5. Pacuér neiicTByIOLIEro 3HaYEHMs IEPUOINYECKON cocTaBisomel Toka K3 B
IIPOU3BOJILHBIA MOMEHT BPEMEHH OT CHHXPOHHOM MaIlIMHbI 0€3 y4éTa BIUSHUS €€
neMrdepHbIX KOHTYPOB C UCIOJIb30BaHUEM pacu€THBIX (opmy: (4 yaca);
6. CocTaBiieHHE CXEM 3aMELICHUS MPU BBIPAXKEHUU UX 3JIEMEHTOB B CUCTEMaX MMEHOBAHHbIX
Y OTHOCHUTEJIBbHBIX €AMHUI] (2 yaca);
7. Pacuér ToxoB U HanpspkeHui npu aByxdaznoM K3 Ha 3emutro (3 vaca);
8. Pacuér TokoB 1 HanpspkeHuit npu AByxdasnom K3 (2 gaca);
9. Ilpumepsl cxem 3amenieHus. CriocoOsl mpeodpazoBanus cxeM. CxeMbl 3aMeLeHUS
TPEXOOMOTOUYHBIX TPaHC(HOPMATOPOB U ABTOTPaHC(HOPMATOPOB, TpaHCHOPMATOPOB C
pacienaéHHOH 0OMOTKOM HU3IIEro HApsKEHUs!, CIBOCHHBIX TOKOOTPAHUYMBAIOLINX
peakTopoB (4 yaca);
10. Pacuét TokoB u Hanpspkenuit npu aByxdaznom K3 (2 gaca).

3.4. Tembl 1a60paTOPHBIX PadoT
1. Pacuer Toka Tpex$a3zHOTro KOPOTKOTO 3aMBIKaHUS C UCTIOTH30BAHUEM KOMITHIOTEPHBIX
nporpamum (4 gaca).;
2. Pacyer Toka Tpex¢azHOTO KOPOTKOTO 3aMBIKaHHSI C UCMIOJIb30BAaHUEM KOMITBIOTEPHBIX
nporpamum (4 gaca);
3. Pacuer compoTuBlieHU# PSIMOI U HYJIEBOM MOCIEI0BATEIHHOCTH KaOEeIbHOM JIMHUH,
COCTOSIIIEN U3 OAHOXKHMIIBHBIX SKpaHUPOBAaHHBIX Kabeneil (4 yaca);
4. PacyeT TOKOB U HANpPsHKEHUW MPU HECUMMETPUYHOM KOPOTKOM 3aMbIKAaHUU C



MCII0JIb30BaHNEM KOMIIBIOTEPHBIX IIpOrpaMM (2 yaca).

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI U (o

MUPYEMBIX B HUX KOMIIeTeHI Uil

3amaHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O Kot Howmep paznena nucuuruivsel (B OneHoYHOE CPEeNICTBO
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBHH C pa3iesioM 1) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9
3HaTh:
0COOEHHOCTH pacueTa TOKOB KOPOTKHUX TectupoBanue/Tect Nel. Kopotkue
3aMbIKaHUM B 3JIEKTPOYyCTaHOBKaX HampsbkeHueM | MJI-4nk-1 + | 3aMBIKaHUS B JIIEKTPOYCTAHOBKAX J10
no 1 kB 1000 B
TOCTPOCHHE BEKTOPHBIX MArPaMM TOKOB 1 V-4 + + + PacuerHo-Tpaduueckas
HANPsDKEHUH TPU KOPOTKUX 3aMBIKAHUSIX pabora/Pacuetnoe 3amanue Ne2
OCHOBBI COCTABJICHUS CXEM 3aMEICHUS KonTponbras padota/KoHTposibHAs
pabota Nel
V-4 P P PacuerHo-Tpaduueckas
pabota/PacuerHoe 3amanue Nel
PacuerHo-Tpaduueckas
pabota/PacuerHoe 3amanue No2
YMersb:
PacCUUTHIBATH TOKU TIPH HECUMMETPUIHBIX Pacuetno-rpaduueckas
KOPOTKHX 3aMBIKaHUSIX C Y4ETOM 3aTyXaHUs N-4nk1 + |+ |+ pabota/PacuetHoe 3amanue Ne2
MEPUOINYECKON COCTABIISIONIEN TOKA
pPaccUMTHIBATh TOKU MPHU KOPOTKHUX 3aMBIKAHUSX C KonTponbnas pabota/KoHTponbHas
YYIETOM 3aTyXaHHsl IEPHOTHIECKOM W/I-4nka + + pabota Ne2 MeTo 1 THITOBBIX KPUBBIX
COCTaBJISIONIEH TOKa
PacCUUTHIBATH TOKU TIPH TPEX(Ha3HBIX KOPOTKHUX Kontponbnas padora/KonTponpHas
3aMBIKaHUAX B HAYAIbHBI MOMEHT BPEMEHU pabota Nel
I/II['4HK—1 + + +
Pacuetno-rpaduueckas
pabora/Pacuernoe 3ananue 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

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Tect Nel. Kopotkue 3ambikanus B aekTpoyctaHoBkax 10 1000 B (TectupoBanue)

dopma peanuszanuu: [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. Pacuernoe 3amanne Ne2 (PacuerHo-rpadudeckas padbora)

bannpHO-peNTHHIOBas CTPYKTYpa AUCLUIUIMHBI ABIISIETCS PUIIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Ixsamen (Cemecmp Neb)
HTorosas oleHKa 10O Kypcy OHpeenseTcss UCXOsd U3 OLEHOK CEMECTPOBON M HK3aMEHallMOHHOM
cocrasistoleil cornacHo [lonoxenuto o 6amibHO-pedTHHIOBOM cTpykType HUY "MOU

B nunnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE HU3IAHNS

1. KopoTkue 3ambIKaHusI U BEIOOP JIEKTPOOOOPYI0BaHUS : y4ieOHOE TOCOOUE SISl By30B 110
HarnpasieHuto "Dnektposnepretuka / U. I1. Kproukos, B. A. Crapmmunos, 1O. I1. I'yces, [u ap.] ;
pen. U. I1. Kproukos, B. A. Crapmmunos. — M. : U3narensckuii tom MOU, 2012. — 568 c. —
[ToGenuTens exerognoro oduepoccuiickoro Konkypca pykonuceit yaeOHON, HAy4HO-TEXHUYECKON
U CIIPaBOYHOH ITUTEpaTypsl 1o anekrposHepreruke 2011 roga. — ISBN 978-5-383-00709-9.
http://elib.mpei.ru/elib/view.php?id=4248;

2. IlepexonHble MpoOLIECCHI B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX : Y4EOHHUK ISl By30B 110
HarpaBieHuIo "DiekTpo3HepreTuka u snexrporexnuka" / M. I1. Kproukos, B. A. CrapmmHos, 1O.
I1. T'yces, M. B. [lupatopos, Hai. uccnen. yu-t "MOU" (HUY"MBU"). — M. : U3n-Bo MDOMU, 2018.
—396 c. — [ToGenurens Beepoceuiickoro KoHKypca pykornuceil yueOHoi, HayYHO-TEXHUYECKOH 1
CrpaBoOYHOU JuTepaTypsl 1o sHepreTuke 2017 r. — ISBN 978-5-7046-1948-2.
http://elib.mpei.ru/elib/view.php?id=10738;

3. Bonkosa, H. H. Pacuet Tpexda3HbIXx KOPOTKUX 3aMbIKaHUH : METOAMUECKHE YKa3aHUs O
JUCLUIUINHAM "DJIEKTPOMAarHUTHBIE IEPEXOIHBIE ITPOLIECCHI B AJIEKTPOIHEPTETUYECKUX cUcTEMaxX"
1 "Toku kopoTkoro 3ameikanusa" 1o HanpasyeHHO 13.03.02 "OnexkTposHepreTuka u
anekrporexnuka" / H. H. BonkoBa, M. A. Ko3unosa, Hai. uccnen. ya-tr "MOU" (HUY"MDU"). —
M. : U3a-80 MOU, 2017. — 34 c.

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

4. Boskosa, H. H. Pacuer HecHMMeTpHYHBIX KOPOTKUX 3aMBIKAaHHUM : METOJUYECKNE YKA3aHUS 10
JUCLUIUINHAM "DJIEKTPOMAarHUTHBIE TIEPEXOJHBIE IPOLIECCHI B DJIEKTPOIHEPTETUYECKUX cucTemax”
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1 "TOKM KOPOTKOTO 3aMbIKaHUsA" 110 HANIPaBICHUIO "DIIEKTPOIHEpreTuKa 1 anekrporexuuka’ / H.
H. Bonkosa, M. A. Ko3unosa, Har. uccnen. ya-t "MOU" (HUY"MOBU"). — M. : U3n-Bo MOU,
2018. - 52 c.

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

5. Kprouxos . I1., [Tuparopos M. B., CrapuunoB B. A.- "DnekTpuueckast 4acTh 3JE€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 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecreyeHue:
1. Windows / OniepanimonHas cuctema cemeiictpa Linux;
2. GuPlanAC.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-
CIIPpaBOYHbIC CUCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0u0J11M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubmoreka - https://elibrary.ru/

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

5. ba3za nanHbIX ;)KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabeTBa 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 0udamoTeKa - https://rusneb.ru/

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

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

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

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

14. ba3za nannbix u3aarejbcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

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

16. Kypuaias! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nanubix IEL u3nareascrBa 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 nnargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuaas Institute of Physics (IOP), Beuxoopuranus - https://iopscience.iop.org/
21. Kypuaasl HayuHoro odmecrBa 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. Kypuausi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypnaas nznareancTBa 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 JaAHHBIX NPO(eCCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA 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 Pochunmonuropunra - 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 OHJIAIH 00yuennss «OTKpbITOE 00pa3oBaHuey - https://openedu.ru
41. Odunuanbublii caiit @e1epajbLHOT0 AreHTCTBA MO0 TEXHUYECKOMY PeryJUpOBaHUIO U
MeTpoJioruu - http://protect.gost.ru/

42. OTkpbiTas yHUBepcuTeTcKkasi uH(popmanuonnas cucrema «POCCHSA» -
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. ®denepanbHublii noprana "Poccuiickoe o6pazoBanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HAaMMCHOBAHHC
VYuebHbIe ayAuTOpUU I'-200, Yyebnas aynuropust rapra co CKaMbeu, CTOJ
JUIS IPOBEJICHUS npenojaBares, CTyj, TpuoyHa,
JIEKIIUOHHBIX 3aHATUN U MYJIbTUMEANMHBIN IPOEKTOP, IKPaH
TEKYIIEro KOHTPOJIs
VYuebHbIe ayAUTOPUU J-205, YuebHas aynutopus rapra co CKaMbeu, CTOJ
JUIS TPOBEJICHUS npenoaasares, CTyll, JocKa
MIPAaKTHUYECKUX 3aHATUH, MeJIOBast
KP u KII J-207, Yuebnast ayauropust rapTa co CKaMbeH, CTOJI
npenojasaTens, CTyl, JocKa
MeJIoBast
J-209, YuebHas ayauropus rapTa co CKaMbeH, CTOJI
MIPENOAABATENsl, CTYJ, JOCKA
MeNoBas
1-213, YuebnHas aynuropus rapra co CKaMbeu, CTOJ
npenojasaTens, CTyl, JocKa
MeJoBast
VYyeOHble ayAUTOPUHI 3C-31, YyeOnas nabopatopus CTOJI IPENO0IaBaTeNsl, CTOJ, CTYII,
JUISI IPOBEJICHUS "DnexkTpoobopyoBaHHe MYJIbTUMEAUINHBIN IPOEKTOD,
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1a00paTOPHBIX 3aHATUN

COOCTBEHHBIX HYX]T
3JEKTPOCTAHIINM U MOACTaHIUI"

9KpaH, I0CKa MapKepHasi,
obopynoBaHnue yueOHOe, HaOOpbI
JIEMOHCTPAIIMOHHOTO
o0opymoBaHus

Y4eOHble ayIUTOpUU
JUTSI IPOBEICHUS
MIPOMEKYTOUYHOM

aTTecTaluu

I'-200, Yuebnas ayauropus

napTa co CKaMbeii, CTOJ
npernoaBaTens, CTyl, TpuOyHa,
MYJIbTUMEAUNHBINA TPOEKTOP, SKPaH

1-205, Yuebnast ayauropust

rapTa co CKaMbeH, CTOJI
npenojaBaress, CTy, JoCKa
MeJIoBast

11-207, YueOHas ayiuTOpHs

mapTa co CKaMbeH, CTOJI
MpenoaaBaTes, CTyJ, JOCKa
MeJoBas

1-209, Yuebnast ayauropust

rapTa co CKaMbeH, CTOJI
npenojaBaress, CTy, J0CKa
MeJIoBast

J-213, Yuebnas ayauropus

mapTa co CKaMbeﬁ, CTOI
nmpenoaaBareiida, CTyJ, J0CKa
MCJIOBasd

ITomemnienus miis
CaMOCTOSITEIILHOU
paboThI

HTB-302, UuranbHbIi 3a1
oTena o0cmyKuBaHus yueOHOU
JUTEPATYPOU

CTYJI, CTOJI TIUCbMEHHBIN,
KOMITIbIOTEPHAs CETh C BBIXOJOM B
HNHTepHeT, KoMIbIOTEp
MePCOHAIIHBIN

ITomentenus mis
KOHCYJbTHPOBaHUSA

['-200, Yuebnas aynuropus

napTa co CKaMbeid, CTOJ
npernoaBaress, CTyj, TpuoyHa,
MYJIbTUMEAUNHBINA TPOEKTOP, IKpaH

ITomewmenus st
XpaHeHHUs 000pyJOBaHUS
1 y4eOHOro UHBEHTaps

9C-21a, [Tomenienue g
y4eOHOro MHBEHTaps

Kpeciio paboyee, CTOJ, CTYI, mKad,
mkad A7 JOKYMEHTOB
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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

Kontponbnas padora Nel (KortponbHas padota)

Pacuernoe 3ananue Nel (PacuerHo-rpaduueckas pabora)

Kontpoinbnas pabora No2 Metos TunoBbix kpuBbix (KoHTpoiasHas padoTa)
Pacuernoe 3ananue Ne2 (PacuerHo-rpaduueckas padora)

Tect Nel. KopoTtkue 3ambikanus B anekTpoyctaHoBkax 10 1000 B (TectupoBanue)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nupekc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4 >
pasjena Henens 2 4 6 8 8
KM:
1 OO6u1ue cBefeHus 00 IEKTPOMATHUTHBIX MEPEXOIHBIX
nporeccax
11 OO6u1me cBefeHUs 00 IEKTPOMATHUTHBIX MEPEXOIHBIX + + +
poleccax
2 Tpexda3ubie KOPOTKUE 3aMbIKAHUS
2.1 Tpexda3Hble KOPOTKUE 3aMbIKAHUS + + +
3 CocraBrieHu€e pacYeTHOM CXEMbI 1 SKBUBAJICHTHON
CXEMBbI 3aMEIICHHUS
31 CocraBrieHue pacYeTHOM CXEMbI i SKBUBAJICHTHON + + +
CXEMBI 3aMEIICHHUS
M3meHeHnne BO BpEMEHU NEPUOINYECKON
4 COCTaBJISIOLIEN TOKa KOPOTKOIO 3aMbIKaHUS OT
CHHXPOHHOW MaIllHbI
M3MeHeHne BO BpeMEHU MEPUOINYECKON
4.1 COCTABJISIIOIIEH TOKAa KOPOTKOTO 3aMBIKaHUS OT +
CUHXPOHHOM MalllMHbI
5 HecummeTpuyHble KOPOTKHE 3aMbIKaHUS
5.1 HecnMmMeTpruuHbIe KOPOTKHE 3aMBIKAHUS +
6 Pacuet TokoB 1 HaNpsKEHUI IPU HECUMMETPUYHBIX
KOPOTKHX 3aMBIKaHHIX
6.1 Pacuet TokoB 1 HaNpsKEHUI IPU HECUMMETPUYHBIX +
KOPOTKHX 3aMBIKaHHIX
ConpoTuBIEHMS 2JIEMEHTOB AJIEKTPOIHEPTETUYECKON
7 CUCTEMBI 110 OTHOUIEHHIO K TOKaM 00paTHOM 1

HYHCBOﬁ IIOCICa0BATCIBHOCTHU
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ConpoTUBIEHUS SJIEMEHTOB JJIEKTPOIHEPTETUUECKOU

7.1 CHCTEMBI IO OTHOILICHHIO K TOKaM 00paTHOM u +
HYJICBOM IOCJICI0BATEIILHOCTH
8 YpaBHEHUS 3JIEKTPOMArHUTHOTO TEPEXOAHOTO
Ipoliecca B MallIMHE IIEPEMEHHOT0 TOKa
8.1 YpaBHEHUS 3JIEKTPOMArHUTHOTO TEPEXOAHOTO + +
MpoIiecca B MallIMHE IIEPEMEHHOT0 TOKa
9 KopoTtkue 3aMbIkaHus B 3JIEKTPOYCTAaHOBKAX
HanpspkeHueM 110 1 kB
91 KopoTtkue 3aMbIkaHus B 2JIEKTPOYCTAaHOBKAX +
HanpspkeHueM 110 1 kB
Bec KM, %: | 15 30 15 30 10
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