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(pacmudpoBka
MOJITTHCH)



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 IIPOU3BOJUTE PACYET I1APAMETPOB DJIEMEHTOB CXEMBI;
- HAYYUTh IPOU3BOJIUTH PacUeT TOKOB TpeX(a3HbIX KOPOTKUX 3aMBbIKAHUN B HAYAJIbHBIH MOMEHT
BPEMEHU;
- HAY4YUTb IIPOU3BOAUTH PACYET TOKOB KOPOTKHUX 3aMBIKAHUM C yUYETOM 3aTyXaHUs
NEPUOANYECKON COCTaBIISIONIEH TOKA;
- HAYYUTh IIPOU3BOAUTH PACYET TOKOB HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUM.

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

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMITETeHIIHH HHIHKATOPA J0CTHIKEHHSI
KOMIIETeHIINH
[IK-1 Cniocoben N 1-4nk-1 lemoHCTpUpYeT SHaTb.
y4acTBOBATh B MMOHUMAaHNE B3aUMOCBSI3H - 0COOCHHOCTH pacyeTa TOKOB KOPOTKUX
IPOEKTUPOBAHUU OOBEKTOB | 3a]a4 IPOEKTUPOBAHMUS, 3aMbIKaHUH B JJIEKTPOYCTAHOBKAX
npodecCHOHATbHON pacuera pexxuMOB U HanpspkeHueM 10 1 kB;
NesSTeabHOCTH YKCIUTyaTaluHy - IOCTPOECHHE BEKTOPHBIX AUArpaMM TOKOB
Y HaIPSKEHUN TTPU KOPOTKUX
3aMBbIKaHUSX;

- OCHOBBI COCTaBJICHUA CXEM 3aMCIICHNA.

YMETB:

- pacCUMTHIBaTh TOKU IIPH
HCCI/IMMeTpI/I'-IHI)IX KOpOTKI/IX 3aMBbIKAHUAX
C YYETOM 3aTyXaHHUs NEPUOINYECKON
COCTAaBIISTIOIIEH TOKA;

- pacCUUTHIBaTh TOKU IIPH KOPOTKHUX
3aMBIKAHUAX C y‘I@TOM SaTYXaHI/ISI
MEPUOIUYECKON COCTABIISIONIEH TOKA;
- paccuuThIBaTh TOKU IIPU TpeX(a3HbIX
KOPOTKHUX 3aMbIKaHUSIX B HaYaJIbHBIN
MOMCHT BpeMeHI/I.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeIbHOM MporpamMme
OKcIUTyaTalus pejeiHON 3aIiuThl, aBTOMAaTHUKU M 3JEKTPOOOOPYIOBaHMS 3JIEKTPOCTAHIMNA (naimee —
OIIOII), HnampaBnenus mnoarotoBku 13.03.02 DnekTposHepreTuka U AIIEKTPOTEXHUKA, YPOBEHb
o0pa3oBaHUs: BBICIIEE 0Opa3oBaHUeE - OaKalaBpHar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TEOPETHUUECKUE OCHOBBI AIEKTPOTEXHUKU Ha YPOBHE OaKaaBpa;

- 3HaTh OCHOBBI 3JIEKTPUUECKUX MAIllMH Ha YpOBHE OakanaBpa;

- 3HaTh OCHOBBI JIEKTPHUECKUX CTAHIIMHU U MOJICTAHLUI Ha ypoBHE OakanaBpa;

- YMETh PaCCUMTHIBATH IIEPEXOIHBIE IPOLIECCH] IPH KOMMYTALMAX B JIEKTPHUECKHUX LETISIX
[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 COAEPKAHUE 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 cBeICHUS 00 IEKTPOMATrHUTHBIX
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 TIEPEXOAHBIX IPoIleccax
Bunbl mepexomHBIX MPOIECCOB W MPUYMHBI WX BO3HUKHOBEHUS. Ha3zHaueHwe pacyeToB
MEPEXO0IHBIX TporeccoB. [ToHsITHE 0 pacuyeTHBIX ycaoBHsIX. TepMUHBI 1 0003HAYCHHUS.

2. Tpexd)a3Hbze KoponiKue 3aMblKaHUA

2.1. Tpexda3Hbie KOPOTKHE 3aMbIKAaHUS

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 cxembl U IKGUBANCHMHOU CXeMbl 3aAMeUeHUA

3.1. CocTaBieHue pacueTHON CXEMbl U SKBUBAJICHTHOW CXEMBI 3aMeIEeHUs

JlonymieHuss NMPUHAMAEMbIE TPH TPAKTHYECKUX pacyeTax TOKOB KOPOTKOTO 3aMbIKaHUSI.
CocraBiieHHE CXeM 3aMENICHHS ¢ MCKIIOYCHUEM TPaHC(OPMATOPHBIX CBS3CH IyTeM NPHUBEICHUS
MapaMeTpoB CXEMbl 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)uqecmﬁ cocmasiaioueli moKa KOpomKo20 3aMblKAHUSL 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
KOPOTKOM 3aMbIKaHUH. [IOHATHE yIalIeHHOCTH KOPOTKOTIO 3aMbIKaHUs. MeTO1 TUIIOBBIX KPUBBIX.

5. Hecummempuunvle KOpOmKUe 3aMblKAHUS

5.1. HecumMmeTpruuHbIe KOPOTKHE 3aMBIKAHHUS

Bunpl HeCUMMETpPUYHBIX KOPOTKMX 3aMbIKaHMI. MeToa CHMMETPHUYHBIX COCTaBIISIFOIIMX.
JIByxda3nble KopoTKue 3amblkaHus. OHO(pa3HbIe KOPOTKHE 3aMbIKaHUs. J[Byx(a3zHble 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 IPSIMOMU IOCIEA0BATEIBHOCTH. VICIIOIB30BaHNE KOMITIIEKCHBIX
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
00pamHoU U HY1e601U NOCIe008aMEeNbHOCINU

7.1. ConpOoTUBIICHUSI STIEMEHTOB JICKTPOIHEPTETUUECKOU CUCTEMBI TTO OTHOIIICHUIO K TOKaM
00paTHOM U HYJIEeBOU MOCIEA0BATEIHHOCTH



ConpotuBieHuss oOpaTHOW ¥  HYJNEBOW MOCJIEIOBATENIBHOCTH CHHXPOHHBIX  MAIllWH,
ACHHXPOHHBIX JBUTATENIC U CHIIOBBIX TpaHchopMaropoB.. ConmpoTUBIICHUs] 0OpaTHOW M HYJIEBOU
IIOCJIEZI0BATEIbHOCTY  BO3AYIIHBIX JIMHUM 3nekTponepenaud. CocTaBieHUE CXEM HYJIEBOUI
MOCIIe0BATEIHLHOCTH.

8. Ypasuenus snekmpomacHumuoco nepexoOHoeo npouyeccd 6 Mauure nepemerHo2o0 mokKa

8.1. YpaBHEHHUS 37I€KTPOMArHUTHOTO MEPEXOHOrO Mpolecca B MalllMHE IEPEMEHHOT0 TOKa

O6ume nonoxenus. JuddepeHnpanbabie ypaBHEHUS CHHXPOHHOW MAIIMHBI. YpaBHEHHS
[Tapka-I'oppeBa. OrnpeneneHre HayaJabHOTO 3HAYEHUS MEPUOJIMYECKON COCTaBIISIIOIICH TOKa
KOPOTKOT'O 3aMbIKaHUSI OT CHHXPOHHOTO TeHepaTopa ©e3 y4era aeMngepHbIX KOHTYpOB.
Omnpenenenre Ha4albHOTO 3HAYECHUS MEPHOJUYECKON COCTABIISIONICH 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 2JIEKTPOYCTaHOBKaX HarpspkeHuem 1o 1 kB
OcHoBHbIe (aKTOPHI BIUAIOIINE HA MPOIEcC KOPOTKOro 3aMbIKaHus. [lapameTphl 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. CocTaBiieHHE CXEM 3aMEILEHUS IPU BBIPAXKEHUH UX 3JIEMEHTOB B CUCTEMaX MMEHOBAHHbIX
Y OTHOCHUTEIBHBIX eIUHUIL (2 "aca);
3. Pacuér TokoB u HanpspKkeHui pu aByxdaszHom K3 (2 gaca);
4. ITpumeps! cxem 3amernienus. CiocoObl nmpeoOpazoBanust cxeM. CXeMbl 3aMelleHus
TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB U aBTOTPaHCPOPMATOPOB, TpaHCHOPMATOPOB C
pacuiena€éHHON 0OMOTKON HU3IIEro HANpPsHKEHUS!, CABOCHHBIX TOKOOTPAHUYHBAOLINX
peakTopoB (4 Jaca);
5. Pacuér TokoB u HanpspkeHuit mpu onHodaznom K3 (3 yaca);
6. Pacuér TokoB u HanpspkeHuit npu aByx¢asnom K3 (2 gaca);
7. Pacuér TokOB M HanpspkeHuH mpu aByxdasHom K3 Ha 3emito (3 yaca);
8. Pacu€t neiicTByOIIEeTro 3HaUEHUs EPUONUECKON cocTaBstoniel Toka K3 B 3agaHHbIiM
MOMEHT BPEMEHH C UCIIOJIb30BaHUEM METO0/1a TUIIOBBIX KPUBBIX (4 yaca);
9. Pacuér aeicTByroIIero 3Ha4eHUs MEPUOANIECKOM cocTapisronieit Toka K3 B
IPOM3BOJIbHBIE MOMEHT BPEMEHHU OT CHHXPOHHOM MaIllluHbI 0€3 yuéTa BIUSHUS €
neMIipepHBIX KOHTYPOB C HCTIOJIb30BaHUEM pacuéTHHIX GopMyi (4 daca);
10. Onpenenenue yqapHOTro TOKa B CXEME, COAEPKALEH HCTOYHUK CUHYCOMIAIbHOTO
HarpsokeHus (2 yaca)..

3.4. Tembl 1a60paTOPHBIX PadoT
1. PacueTr TOKOB U HaPsHKEHUI MPU HECUMMETPUYHOM KOPOTKOM 3aMBIKAHUU C
HCIIOJIb30BaHNEM KOMIIBIOTEPHBIX MTporpaMM (2 yaca);
2. Pacyer conpoTHBICHUN TPSIMON U HYJIEBOW TOCTIEA0BATEIHLHOCTH KaOeIbHOH JINHUH,
COCTOSIIIEN U3 OAHOXKHMIIbHBIX SKpaHUPOBAaHHBIX Kabeneil (4 yaca);
3. Pacuer Toka Tpex(a3zHoro KOpOTKOro 3aMbIKaHHUS C UCTIOIb30BAHUEM KOMITBIOTEPHBIX
nporpamum (4 gaca).;
4. Pacuet Toka Tpex($ha3HOro KOPOTKOTO 3aMBIKaHHS C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX



nporpamm (4 gaca).

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

Howmep paznena aucruruivHs (B

O1eHOYHOE CPEACTBO

Komst
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBHH C pa3iesioM 1) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9
3HaTh:
OCHOBBI COCTABJICHHUS CXEM 3aMeIleHUs KonTponbnas pabora/KonTponbHas
pabora Nel
V-4 P I I PacuetrHo-rpaduueckas
pabora/Pacuernoe 3amanue Nel
PacuetrHo-rpaduueckas
pabora/Pacuernoe 3amanue Ne2
NOCTPOCHHE BEKTOPHBIX AMArPaMM TOKOB 1 V-4 + + + PacuetrHo-rpaduueckas
HaIPSHKEHUN TPU KOPOTKUX 3aMBIKAHUSIX pabora/Pacuernoe 3amanue Ne2
0COOEHHOCTH pacdera TOKOB KOPOTKHX TectupoBanue/Tect Nel. KopoTkue
3aMbIKaHUH B 3JIEKTPOYCTaHOBKaX HampsbkeHueM | MJI-4nk-1 + | 3aMBIKaHUA B 3JIEKTPOYCTAHOBKAX JI0
no 1 kB 1000 B
Ymern:
PacCUYUTHIBATh TOKU NIPH TpeX(ha3HbIX KOPOTKUX Kontposnbnas padora/KonTponpHas
3aMbIKaHUSX B HAYAJIbHBIH MOMEHT BPEMEHU pabota Nel
N -4nk-1 + |+ |+
Pacuetno-rpaduueckas
pabota/Pacuernoe 3ananue Nel
PacCUYUTHIBATh TOKH MPU KOPOTKUX 3aMBIKAHHSX C Kontponbnas padora/KonTponpHas
YYETOM 3aTyXaHHUsI IEPUOIUUECKON N-4nk1 + + pabota Ne2 MeTos TUTIOBBIX KPUBBIX
COCTABJISIFOLIEN TOKA
paccYMTBIBATh TOKM MPHU HECUMMETPUYHBIX PacuetrHo-rpaduueckas
KOPOTKHX 3aMBIKAHUSIX C YUETOM 3aTyXaHUsI NJI-4nk-1 + |+ | + pabora/Pacuernoe 3aganne N2

MEPUOINYECKON COCTABISIOUIEN TOKA
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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)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABJISETCS IPUTIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

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

B nunnoMm BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

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

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

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. Crapmmnos . — M. : U3znatensckuii tom MOU, 2012 . — 568 c. -
[ToGenuTens exeroanoro oduepoccuiickoro Konkypca pykonuceil yaeOHON, HAy4HO-TEXHUYECKON
U CIIPaBOYHOM TUTEpaTyphlI 1o dnekrposnepreruke 2011 roma . - ISBN 978-5-383-00709-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4248;

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-tr "MOUN" (HUY"MDBUN") . — M. : Uzn-Bo MDU, 2018
.— 396 c. - [lobenurens Beepoccuiickoro koHKypca pykonucei yueOHON, HAyYHO-TEXHUUECKOHN U
CHpaBOYHOM UTEpaTypsl Mo 3HepreTrxe 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. Bonkosa, H. H. Pacuet Tpexda3HbIXx KOPOTKUX 3aMbIKaHUH : METOAMYECKHE YKa3aHUs MO
JUCLUIUINHAM "DJIEKTPOMarHUTHBIE TIEPEXOIHBIE IPOLIECCHI B DJIEKTPOIHEPTETUUECKUX cucTemMax”
1 "Toku kopoTkoro 3ameikanusa" 1o HanpasyieHHO 13.03.02 "OnexkTposHepreTuka n
anektporexnuka" / H. H. Bonkosa, M. A. Ko3unosa, Har. uccnen. ya-tr "MON" (HUY"MDU") . —
M. : U3g-80 MOU, 2017 . - 34 c.
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http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9994;

4. Bonkosa, H. H. Pacuer HecUMMETpUYHBIX KOPOTKUX 3aMbIKaHUH | METOAMYECKHUE YKa3aHUs 110
JUCUHUIIIIMHAM "DIEeKTPOMAarHUTHBIE IEPEXOAHBIE IPOLIECCHI B 3JIEKTPOIHEPreTUUECKUX CUCTEMAX "
1 "TOKH KOPOTKOTO 3aMBIKaHH" TI0 HAIMIPABJICHUIO "DIEKTPOIHEPreTHKA U dIeKTpoTexHuka" / H.
H. Bonkosa, M. A. Ko3unosa, Har. uccnen. ya-tr "MOU" (HUY"MBU") . — M. : U3zn-Bo MDOU,
2018 .- 52 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10547,;

5. Kproukos U. I1., [TuparopoB M. B., CtapuinnoB B. A.- "DnekTpudeckast 4acTh 3JIEKTPOCTAHIINI
1 nojicTanmwii. CripaBOYHbIC U METOIMYCCKUE MATEPHAIIBI JIJISI BBITOJIHEHUS KB (DUKAITMOHHBIX
pabot", M3natenncTBo: "M3natensckuii jom MOU", Mockga, 2015 - (138 ¢.)
http://e.lanbook.com/books/element.php?pl1_id=72328.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecnedyeHue:
1. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
2. GuPlanAC.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

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

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

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

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

6. DiekTpoHHbBIE pecypchbl H3AaTebcTBa 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. 9BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

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

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

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

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

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

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

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

23. Kypuaasi uznareancrsa Oxford University Press - https://academic.oup.com/journals/
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24. ba3a nannbix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

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

26. Kypuaasi uznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/

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

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

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

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

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

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

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

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

35. ba3a oTKpBITHIX JaHHBIX MPO¢ecCHOHATBHBIX CTAHAAPTOB MHUHHUCTEPCTBA TPYAa U
conuaabHoi 3aumthl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3sutus PP -
http://www.economy.gov.ru

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

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

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

40. HanuoHaJbHBII MOPTAJI OHJIAlH 00y4ueHust «OTKpbITOE o0pa3oBanuey - https://openedu.ru
41. Opunmanbublii caiit @enepajbHOrO AreHTCTBA M0 TEXHUYECKOMY PeryJIUpPOBAHUIO U
MmeTposoruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKasi HHpopMmanuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHUCTEpCTBA HAYKHU U Bbiciiero oopasosanus Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

44. Opunmnanbublii caiit @egepaibHOil Cayx0bI 10 HAA30pPY B cepe 00pa30BaHUA U HAYKH -
https://obrnadzor

45. denepanbublii mopraa "Poccuiickoe odpazoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, Ocnamenne
HAaMMCHOBaHUE
VY4ebHble ayIUTOPUH IS I'-200, Yuebnas ayauropus rapTa co CKaMbei, CTOJ
MIPOBEACHUS JIEKIIMOHHBIX npenojaaBarens, CTyl, TpuOyHa,
3aHATUN U TEKYILETO KOHTPOJIS MYJIbTUMEAUNHBIN IPOEKTOP, IKPaAH
VY4eOHble ayAUTOpUU IS J1-205, Yuebnas rapTa co CKaMbeH, CTOJ
IIPOBEACHUS IIPAKTUYECKUX ayIUTOpUS [IPEnoaaBareis, CTyll, JOCKa
3ansatui, KP u KII MEIoBas
H-207, Yuebnas rapTa co CKaMbei, CTOJ
ayIuTopus [IPENoAaBaTelis, CTyJl, JOCKa
MeJIoBast
J1-209, Yuebnas rapTa co CKaMbeil, CTOJ
ayIATOPUS IIPENoIaBaTelIs, CTyJI, JOCKa
MeJoBast
J-213, Yuebnas MapTa co CKaMbeil, CTOJ
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ayIuTOpuUs

MIPEnoaBaTelis, CTyJ, JOCKa
MeJIoBas

VYuebHble ayIuTOPUH IS
IIPOBEACHUS IIPOMEKYTOUHON
aTTecTaluu

I'-200, Yuebnas aymuropus

napTa co CKaMbei, CTOJ
npenoaasares, cTyl, TpuOyHa,
MYJIbTUMEIUIHBIN TPOCKTOP, SKpaH

J1-205, YueOnas
ayJUTOpUs

rapTa co CKaMbeH, CTOJI
IpernoJiaBaTess, CTyj, J0cKa
MeJIoBast

J-207, YueOnas
ayIuTOpUs

napTa co CKaMbei, CTOJ
MpenoaaBarelis, CTyJ, J0CKa
MeJoBas

J1-209, YueOnas
ayJIUTOpUs

rapTa co CKaMbeH, CTOJI
IpernojiaBaTess, CTyj, J0cKa
MeJIoBast

1-213, YuebHas
ayTUTOpUS

ImapTa co CKaMLeI‘/'I, CTOJI
npenoaaBared, CTyJl, JOCKa
MCJIOBasda

Ilomentenus st
CaMOCTOSITEIIbBHOW PaObOThI

HTB-302, YntansHbIH 3451
oTena 00cmy>KUBaHUS
y4eOHOU JTUTepaTypon

CTYJI, CTOJI TUCbMEHHBIN,
KOMITbIOTEPHAs! CETh C BBIXOJOM B
HHTepHeT, KoMIIBIOTED
MIePCOHAIbHBIN

Ilomemtenus st
KOHCYJIbTUPOBAHUS

I'-200, Yuebnas ayauropus

naprTa co CKaMbei, CTOJ
npenojaasares, cTyl, TpuOyHa,
MYJIBTUMEIUMHBIN POEKTOP, SKpaH

[Tomenienus st XpaHEHUs
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

OC-21a, Ilomemenue mist
y4eOHOTO MHBEHTAps

Kpeciio pabouee, CTOJI, CTYI, mKad,
mkad A7 JOKYMEHTOB
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IIpunoxenne A

BAJIJIBHO-PEUTUHIT'OBAS CTPYKTYPA JIJUCHOUILJIAHBI

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 (KonTtponsHas padota)

Pacuernoe 3ananue Nel (PacuerHo-rpaduueckas pabora)

Kontpoinbnas pabora No2 Metos TunoBbix kpuBbix (KoHTpoiasHas padoTa)
Pacuernoe 3ananne No2 (PacuetHo-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

17




