MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienne noaroroBku/cnenHaibHocTh: 13.04.02 DiiekTpoIHEpPreTHKAa 1 3JIEKTPOTEXHUKA
HaumenoBanue o0pa3zoBare/ibHOM nporpamMmbl: MoJeJupoBaHue B 3JIeKTPO3HEPreTHKe U 3JIeKTPOTeXHUKe
YpoBeHnb 00pa3oBaHusi: Bbiciiee 00pa3oBaHue - MarucTpaTypa

®opma o0yuenusi: Ounas

OueHovHbIe MaTepHAJIbI
10 IMCUHUILIHHE
DJIEKTPOIHEPreTuKa

MockBa
2024



OINEHOYHBIE MATEPHAJIBI PA3

PABOTAJL:

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3KA

Bnageney Cwunaes M.A.

Pa3pa6OTLH/IK WaeHTuduraTop Rl73a9150-SilayevMA-5e8dbd73—| MA. CI/IHaeB
COI'TIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w Ceenennn o enagensue L3N M3K I/I.C.
00pa3oBaTCIbHOU i Bragenen Ko3bMuHa W.C.
pOorpaMMel * Mol ¢ WaerTibnKaTop Ra036a963-Kozminals-185c8i2a Kos3pMuHa

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K B H

3aBeHyIOH-IHH . o Bnageney, TynbCkun B.H. o o
BBINyCKAIOIeH Kaheapoun [T — R292b173d-TUlsKyVN-7e812984 Tynbckuit




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 CnocoOHOCTh MPUHUMATH YYaCTHE B MATEMATHYECKOM U KOMITBIOTEPHOM
MOJIEJIUPOBAHUH B 3JIEKTPOIHEPTETUKE U IJIEKTPOTEXHUKE
NJ1-4 PaboTaet ¢ yHUBEpCATbHBIMU MOJEISIMU JEKTPOIHEPTETUKH U SIEKTPOTEXHUKH
NJI-9 3naeT 0cOOEHHOCTD, CIENU(UKY U TIEPCIIEKTHBBI PA3BUTHUS B COBPEMEHHOM
JIEKTPOIHEPreTUKE

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzaiuu: buners! (MMCbMEHHBIN OMPOC)
1. UtoroBslii kKoHTpOJIb (TecTupoBaHue)

Popma peanusanuu: ITncemenHas pabora
1. «Bbe100p penetinoii 3amutb» (KoHTposibHAS paboTa)
2. «Pacuer pexumay (KonTtposnbHas padboTa)
3. «PacueT TOKOB KOpOTKOTO 3aMbikaHus» (KoHTponbHas pabota)

BPC nucuuminHbl

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YCNeBaeMOCTH IO
AUCUHUILINHE:

KM-1 «Pacuer pexuma» (KontponsHas pabota)

KM-2 «Pacyer TOkOB KOpOTKOTO 3aMbIkaHus» (KoHTponbHAs paboTa)

KM-3  «Bs160p peneitnoit 3amuts» (KonTponbHas pabora)

KM-4 Urorossiii koHTpouib (TectupoBanue)

Buja npoMexyTouHOM aTTecTAanMU — DK3aMEH.

Beca KOHTpOIBHBIX MeponpHsITHiL, Y0

Nunekc KM-1 | KM-2 | KM-3 | KM-4

Paznen nucimnineb!

Cpok KM: 6 12 14 16

O61ue cBefeHus 00 3IEKTPOIHEPTETHKE

OCHOBHBIE TOHATHS Kypca +

OcHoBHOE 000pyI0BaHUE + +




[lepcrieKTUBBI pa3BUTHS AIEKTPOIHEPTETUKHI +

DJIEKTPOIHEPTETUYECKUE CUCTEMBI U CETU

OCHOBHBIE CBEJICHUS 10 paCUETy PEKUMOB + +

Pacuer u ananmu3 ycTaHOBUBIIUXCS PEKUMOB JIEKTPUUECKUX + +

cereit

Bbanaucer momHoOCTEH +

OCHOBBI peryJIUupOBaHUs HATIPSKEHUS U YACTOTHI B + + +

3JIEKTPOIHEPreTUUECKON CUCTEME

Y CTONYMBOCTB Y3HEPTrOCUCTEM +

KopoTtkue 3aMblkaHisi U1 METOJIbI MX pacyeTa B SHEProcUcTeMax

OO0111e MOHSTHS O KOPOTKUX 3aMBIKAHHSIX + +

PacueT KOpoTKHX 3aMbIKaHU I + +

Bomnpockl koopanHauKM U30JIS1UH, PETISHHON 3alUThI U

aBTOMATHUKU

KoopauHanus u3o4iuu u nepeHanpskeHus + +

OO011e BOMPOCH PEICHHOM 3aIUThI + +

ToxoBBIE 3aLTUTHI + +

ABTOMaTHKa YHEPrOCUCTEM + +
Bec KM: 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

TK-3 WJT-dr.3

MOJIEIISIMA

Paboraer c

YHUBCPCAJIbHBIMU

3JIEKTPOIHEPTETUKHU u
ANEKTPOTEXHUKHU

3HaTh:

Meroapl pacuera peKMMOB
paboThl
AJICKTPOIHEPIETHICCKUX
CUCTEM U TOKOB KOPOTKOT'O
3aMBIKaHHUS

CxeMbI 3aMeIICHUS
3JIEMEHTOB YHEPTOCUCTEMBI
Y UX [apaMeTpsl

YMeTs:

PaccunteiBaTth 1
aHAIIM3UPOBATh
YCTaHOBUBIIIUECS PEKUMBI
ANEKTPOIHEPTETUYECKUX
CUCTEM U TOKH KOPOTKOTO
3aMBIKaHHUS

Onpenenstb napameTpsl
CXEMBI 3aMEIICHUS
OCHOBHBIX JJIEMEHTOB
ANEKTPOIHEPTETUUECKUX
CUCTEM, UCTIOJB3YS
CIIPAaBOYHYIO JIUTEPATyPy

KM-1 «Pacuet pexumay (KontponbsHas pabota)
KM-2 «Pacyet TokoB KOpOoTKOro 3ambikanus» (KoHnTponbsHas padota)

I1K-3 N1-9rx-3
0COOEHHOCTD,

TMEPCIICKTUBEI

3Haer
cneuuuky u
pa3BUTHI B

3HaTh:
[TpunHIHIBE BEIOOpa
YCTPOMCTB peNeHHON

KM-3 «Br16op peneiinoit 3anutel» (KonTponsHas pabora)
KM-4 Urorossriit kouTpons (TectupoBanue)




COBPEMEHHOI 3alllUThl U ABTOMATUKH U
JEKTPOIHEPreTUKE KOOpIUHAIIMH U30JISUN
[IpuHnumne! npouecca
MIPOU3BO/JICTBA, IEpeaayH,
pacnpenenesus u
noTpeOaeHus
ANEKTPOIHEPT U

YMers:

Bo161paTh TOKOBBIE 3aIIUTHI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. «Pacuer pe:xxnma»

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro wmeponpusaTusi: KoHTpoibHOE MeponpusTHe
IPOBOAMTCA B aynuTopHoe Bpemsi. Ha paboty oTrBoauTCS 45 MUHYT.

Kpartkoe conep:xanue 3aganus:
[TapameTpsl aByX1enHoi daekTponepenaydun 220 kB (pucynok 1): muaus A-1 — nposog AC
240/32 (RO = 0,118 Om/xkm, duip = 21,6 mm), ymrHA 56 KM, muHUs 1-2 — npoog AC 185/29
(RO =0,159 Om/kmM, drip = 18,8 MMm), mimnHa 24 kM. MOITHOCTH BbIIaBacMasi ¢ IIMH UCTOYHUKA
nutanusg PA = 90 MBT, cospA = 0,9, npuBeaennas Mmomuocts Harpy3ku P1 =55 MBT, cosgl
=0,93. HanpsoxeHue Ha mmHaX uctounnka nutanus UA = 222 kB. O0bscHUTE, KaK K1acc
HaIPSKEHUS CETU BIIUSET HA COCTABJISIFOIINE CXEMbI 3aMEILCHUsI IMHUU DJICKTPOIIepeIaduH.
CdopmynupyiiTe aaroputm pacuera pexuma MeTogoM “B 2 stana’. OnpeneianTe napameTpsl
cxembl 3amernieHus cet. [IpousBeaute pacuet pexxuma. [Ipoananusupyite pe3yibTarThl.

COSQ; COS®3

Pucynoxk 1. Cxema aByXI1enHou

vy Errr ety

snekTponepenaun 220 kB

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3amaHMpoBaHHBIE  pe3ysbTaThl  oOyueHHs 10 | Bompockl/3aganus amst mpoBepKu

JTUCIUIUINHE

3Hath: MeToaBpl pacueTa peXHMMOB  pabOTHI 1. ChopmynupoBath alropuT™ pacuera

ANEKTPOIHEPreTUYECKUX  CUCTEM MU TOKOB pexuMa MeToIoM “B 2 3Tama’”

KOPOTKOT'O 3aMbIKaHHSs

3HaTh: CxeMbl 3aMeILEeHUs 3JIEMEHTOB 1.O0BsCHUTD, KaK KJacc HaMpsHKEHUS

HHEPrOCUCTEMBI U UX NTapaMeTphl CETH BJIMSAET HA COCTABIISIIOLINE CXEMBI
3aMelIeHUs JIMHUU 3JIEKTPOoIIepeIayun.

YMeTs: Onpenensrsb napameTpsl CXEMBI 1.0OnpenenuTh napaMeTphbl CXEMBI

3aMelIeHUs OCHOBHBIX AIIEMEHTOB 3aMEeLIeHUS CETH.

IIEKTPOZHEPIETUYECKUX  CHUCTEM,  HUCIOJb3Ys

CIIPABOYHYIO JIUTEPATypy

YMers: PaccunteiBath 51 AHAJIN3UPOBATH 1. IlpousBectu pacyeT pexxuma.

YCTaHOBHUBILUECS PEXUMBI IIpoananu3upoBaTh pe3ysbTaThl.

AIIEKTPOIHEPTETUYECKUX CUCTEM U TOKH KOPOTKOTO




3amnaHUpOBaHHBIE pe3ynbTaThl oOydeHus 1o | Bompockl/3ananus nis npoBepKu
JTUCHUTIIINHE

3aMBbIKaHHUA

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIH 3aJJaHHE
BBIIIOJIHEHO B IOJIHOM 00beMe

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHKa "Xopono" BbICTaBISAETCS €CIU BOIMPOCHI
PACKPBITHI MTOJTHOCTHIO, BEPHO PEIICHA 3a/1a4a, OJIHAKO, UMEIOTCSI MEJIKUE YUCICHHBIE HETOYHOCTH

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue TPEUMYIIIECTBEHHO BBITIOJIHEHO, OJIHAKO, UMEIOTCS CYIIECTBEHHBIE HEJIOUETHI B
OTBETax Ha BOIPOCHI U MIPH PEIICHUH 3aauu.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIIAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-2. «PacyeT TOKOB KOPOTKOI'0 3aMbIKAHHU S

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro MepomnpusaTus: KoHTponsHOE MeponpusaTHe
IIPOBOAMTCA B aynuTopHOe Bpems. Ha paboty oTtBonuTCS 45 MUHYT.

Kpatkoe conepxxanue 3agaHus:
Jl1s 3a1aHHOM CXEeMBbI AJIEKTPUYECKON CeTH HEOOXOAUMO COCTaBUTh U MpeoOpa3oBaTh CXEMBI
3aMELLEHUs TI0 OTAEIbHBIM IIOCIEA0BATENBHOCTAM U BBIIIOJIHUTE PACUET HECUMMETPUYHBIX
KopoTkux 3ambikanuii (K3).
Onummre B BUJE aNrOPUTMA UCIIOJIB3YEMBIM METOJ pacueTa KOPOTKHUX 3aMbIKaHUU.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3amIaHUpoOBaHHbIE  pe3yabTaThl  oOyueHust 1o | Bompocsl/3aganus i npoBepku
JUCLUATIIINHE

3Hate: MeToapl pacuera  peXHUMOB  PaOOTHI 1.0nucate B BUJE aNropurMa
ANEKTPOIHEPTETUUECKUX CUCTEM U TOKOB KOPOTKOTO HCIIOJBb3YEMBIN B 3aJ1a4€ METO]T
3aMbIKaHHUS pacyera KOPOTKUX 3aMbIKaHUN.
VYmets: OnpenensiTe napaMeTpbl CXEMbl 3aMEIICHUS 1.CocTaBuTh CXE€MbI 3aMEILIEHHS IO
OCHOBHBIX  DJIEMEHTOB  JJIEKTPOIHEPIETHUUECKHUX OTJEIIbHBIM I10CIIEI0BATEIBHOCTSIM.
CHCTEM, UCIIOJIb3Ysl CIPABOYHYIO JIUTEPATYPY

YMers: PaccunteiBaTh u aHAJIM3UPOBATh 1.BeimonHuTh pacuer
YCTaHOBUBILUECS PEKUMBI HJIEKTPOIHEPIETUUECKUX HECHUMMETPUYHBIX KOPOTKUX
CHUCTEM M TOKH KOPOTKOT'O 3aMbBIKAHHS 3ambikaHui (K3).

Onucanune MKAJbI OIICHUBAHUA:




Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBINTOJHEHO B IOJIHOM 00BbEME

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu 6vblnoinenus 3Hanus: OLeHKa "X0opouIio" BbICTaBISETCS €CIU BOMPOCHI
PaCKpHITHI MOJIHOCTBIO, BEPHO PEIICHA 3aj1a4ya, OJTHAKO, UMEIOTCS MEJIKHE YHCIICHHBIC HETOYHOCTH

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CIIM 3a/IaHU€E MPEUMYIIECTBCHHO BBITIOJIHEHO, OJIHAKO, UMEIOTCSI CYIIECTBCHHBIC HEIOUETHI B
OTBETax Ha BOIMPOCHI U MIPH PEIICHUU 3aa4H.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHCHO HEBEPHO HMJIM NMPEUMYILECTBEHHO HE BBIITOJIHEHO

KM-3. «Bb100p pesieiiHOM 3aIUTHI»

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro MeponpusaTus: KoHTponsHOE Meponpusarue
IIPOBOAMTCA B aynuTopHoe Bpemsi. Ha paboty otBoauTCS 45 MUHYT.

Kpartkoe cogep:xkanue 3aiaHuA:
Bb16paTh TOKOBYIO 3a1IUTY I 3aJIaHHOTO Y4acTKa 3JEKTPUUECKOI CEeTH IPU U3BECTHBIX
3HAYEHUAX TOKOB KOPOTKOTO 3aMbIKaHMs B pa3HbIX ToUKaxX. ChopMyaupyHTe NpUHIHUITBI
BbIOOpA YCTPOMCTB pesIeHOM 3aIIUThI B 33/1a4€.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHupOBaHHbBIC pe3yabTaThl | Bompockl/3aganus a1 poBEpKU

00y4YeHHs MO TUCITUTIINHE

3uartb: [IpuHIuUNBl BbIOOpa yCTPOMCTB 1.CdopmynmpoBaTh NPUHLHUIIEI BHIOOpa YCTPOMCTB

pENeHHON 3aliuThl U AaBTOMATUKU U pENEHHON 3alUThI B 3a/1a4€.

KOOPIMHAIIMH U30JIAIIUH

YMmeTh: BoibupaTh TOKOBBIE 3aIIUTHI 1.BeIOpaTh TOKOBYIO 3alIUTY JUIS 33/IaHHOTO y4acTKa
AIEKTPUYECKON CETH MPU U3BECTHBIX 3HAUCHUIX
TOKOB KOPOTKOT'O 3aMbIKaHUs B Pa3HBIX TOUYKaX.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B MOJTHOM 00BbeMe

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
OnucaHnue xapakmepucmuxu eblnoineHus 3Hanus: OLeHKa "Xopouio" BbICTaBISETCs €CIH BOMPOCHI
PacCKpPBITHI ITOJIHOCTHIO, BEPHO PEIICHA 331a4a, 0JTHAKO, HMEIOTCS MEITKHE YHCIICHHBIC HETOYHOCTH

Oyenka: 3 («yIOBIETBOPUTEIEHO)




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISAETCS

CCJIN 3aJaHnC MPCUMYIICCTBCHHO BBINIOJIHCHO, OAHAKO, UMCHOTCA CYIICCTBCHHLIC HCAOYCTHI B

OTBE€Tax Ha BOIIPOCHI U IIPpU PCIICHNUH 3ada4n.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. UToroBblii KOHTPOJIb

@opmbl peasu3anuu: bunets (MMCBMEHHBINA OITPOC)
Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 25

IIponenypa npoBeaeHusi KOHTPOJIBLHOIO MeponpuaTHs: IToroBoe TeCTUpOBaHUE ITPOBOAUTCS B
ayauropHoe Bpems. Ha paboty otBogutcs 45 MUHYT.

KpaTKOC CoA€cpKaHHuE 3alaHUA:

BrIOpaTh €IMHCTBEHHO BEPHBIM BapUaHT OTBETA B 3a/IaHHSAX, OXBATHIBAIOIINX BCE Pa3/IeIbl
npoigeHHoro kypca. Oouee konndyecTo 3aganuii: 20.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arIaHMpOBaHHBIE PE3YJIbTATHl OOYyUEHUS
10 IMCIMIUINHE

Bomnpocel/3aganus s mpoBepKu

3uarp: [lpuHnunsl BeiOOpa  yCTpPOHCTB
peledHOM 3aluThl W aBTOMATUKH U
KOOPAUHALIMH U30JIALIUH

1.IlepeuncnuTh Ha3HaYEHHUE PA3IMYHbBIX BUJOB

ABTOMATHKH B SHEPrOCHCTEMAX.
2.ChopmynupoBaTh OCHOBHBIE TPUHITUTIBI
KOOPJIMHAIIMH U30JISIIUH B SHEPrOCHCTEMAX.

3HaTh: [TpuHIATIBL rporecca
IPOM3BOJICTBA, NIEPEIauu, paclpeieNeHus 1
nOTpeOJIEHNUS JIEKTPOIHEPTUU

1.ChopmynupoBaTh NPUHIIMIIBI IIpOIIECcCa
IIPOU3BOJICTBA, IEPEAAYUH, PACTIPEAECIICHUS U
n0TpeOIEeHNUs IEKTPOIHEPTUH.

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90

OnucaHnue xapaxmepucmuxu 6blnoineHus 3Hanus: BepHo BeimosiHeHo oT 18 1o 20 3aianuid.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6binoHeHus 3nanus: BepHo BboaHeHo oT 14 no 17 3ananuii.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 50

Onucanue xapakmepucmuku ebtnoanenus 3uanus. BepHo BbinoaHeHo ot 10 no 13 3aganuid.

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 8btnoanenus 3nanus.; BepHo BbinoaHeHo MeHee 10 3aganuid.

10




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Teopernueckue BOIPOCHI:

1) Tumbl 3M€KTPOCTAHIIUN U TPUHITUI UX PAOOTHI.

2) MonHue3aiuTa BO3AYIIHBIX JIMHUM 3JIEKTpOTepe1aduHn.

3amaua:

[Tapamerps! aByxuenHo aekrponepenaun 220 kB (pucynok 1): munus A-1 — nposog AC
300/39 (RO = 0,096 Om/xm, dup = 24 mm), niuHa 50 km; e 1-2 — npoBog AC 240/32 (RO
=0,118 Om/kM, drp = 21,6 mm), amuna 40 kM. [IpuBenennsie 3HaueHust Harpy30k P1 = 100
MBT, cospl = 0,85, P2 = 60 MBT, cos¢2 = 0,8. Hanpsikenue Ha mmHax BH noacranmuu 2 U2
=205 kB. [IpousBectu pacyer pexuma.

IIpoueaypa nposenenust

DK3aMeH NMpoBOAUTCS B YCTHOM (opmare. CTYAEHTHI 110 OYEpPEAN BBITSITUBAIOT OUJIET U MOTY4aroT
1,5 yaca Ha noarorosky. [lo ucreueHno BpeMEHN NOATOTOBKU IPENOAABATEIN HAYMHAIOT IIPUEM.
Bpewmsi mpuema sx3amena st 1-oro cryaeHTa coctaisier 15 munyt. [IpenogaBatens mpoBepsieT
MUCHbMEHHO PEIIEHHYIO 33/1a4y U CIPAIIUBAET CTYAEHTA [0 TEOPETUYECKUM BOIIPOCAM.

ITo pe3ynbpraTy OTBETa CTYIE€HTA IPOU3BOJUTCS BHICTABICHHUE OLICHKH.

L. Ilepeuens Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAN 06
0CGOCHUA OUCUUNIUHDL

1. Komnerenuunss/Uuankarop: NJ{-4nx-3 PaboTtaeT ¢ yHuBepcaibHbIMU MOJIETSIMU
AIIEKTPOIHEPTETUKH U NIEKTPOTEXHUKU

Bonpocsl, 3aganus
1.buner Nel.
Teopernueckue BOIPOCHI:
1) CunoBoe 000py0BaHUE IIEKTPOIHEPTETUYECKUX CUCTEM.
2) Llenu pacuera KOPOTKUX 3aMbIKAHUH.
3agaua:
[Tapametps! aAByxuenHoi anekTponepenaun 220 kB (pucynok 1): munus A-1 — nposoa AC
300/39 (RO = 0,096 Om/xM, dop = 24 mm), yuHa 75 km; auaus 1-2 — npoBog AC 240/32 (RO
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=0,118 OM/km, dup = 21,6 Mm), nuHA 55 KM. MOIIHOCTH BBIaBaeMasi ¢ IIMH HCTOYHUKA
nutanus PA = 120 MBrT, cospA = 0,95, npuBenennass MonHocTh Harpy3ku P1 = 70 MBT,
cos@l = 0,96. Hanpsixenue Ha muHax ucrounuka nuranus UA = 224 kB. IIpousBectu pacyer
pexHUMa.

CoSQ; COS(;

»»»»»»»»»»»»»»»»»»»»»»

2.bunet No2.

Teopernueckue BOIPOCHI:

1) KomnieHcarust peak THBHOW MOIITHOCTH.

2) ABTOMAaTHKa 3JEKTPOIHEPreTUUECKUX CUCTEM.

3agaya:

[Tapametpsr anextponepenaun 220 kB (pucyHok 1): muaus A-1 — nposox AC 400/51 (RO =
0,073 Om/xkm, X0 = 0,415 Om/xm, BO = 2,742 mxCwm/km), nmuHa 90 kM; uHUS A-2 — TIPOBO/T
AC 400/51, nmuna 80 xm; ymaus 1-2 — npoBox AC 400/51, nmuaa 70 kM. Hanpspkenue Ha
muHax ucrouynuka nuranus UA = 236 kB. [IpuBenennsie 3Hauenus Harpy3ok P1 = 100 MBT,
Q1 =50 Mgap, P2 = 60 MBT, Q2 =40 Msap. [Ipoussectu pacuer pexuma.

Pucynok 1. Cxema xomnsuesoini cetu 220

ffffff -

3.buner Ne3.

Teopernueckue BOIPOCHI:

1) KommyTannoHHbIe IepeHANPSKEHUS. U IX OTPAaHUYEHUSI.

2) PerynupoBaHue HanpsHDKEHUS U YACTOTHI B AJIEKTPOIHEPTETHIECKON CHCTEME.

3agaua:

[Tapametpsl anekrponepenaun 220 kB (pucynok 1): nunus A-1 — nposox AC 400/51 (RO =
0,073 Om/xkm, X0 = 0,415 Om/km, BO = 2,742 mxCwm/km), nmuHa 65 kM; TUHES A-2 — TPOBOJ
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AC 400/51, nmuna 90 xm; nmuaus 1-2 — nposox AC 400/51, nmuua 70 kM. Hanpsiokenue Ha
muHax ucrounuka nutanust UA = 227 kB. [IpuBenennsie 3Hauenus Harpy3ok P1 =100 MBrT,
Q1 =50 Mgap, P2 = 80 MBTt, Q2 =35 Mgap. [Ipoussectu pacuer pexuma.

»»»»»»

MarepuaJbl 1JIsi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Bompoc 1.
Kakoli u3 nepeuncieHHbIX AIEMEHTOB JIEKTPHUECKON CEeTH HE TeHEPUPYET PEaKTUBHYIO
MOIIHOCTE?
OTBeTHI:

1. 1) BosaywHasa nuHus;
2) baTapeu cTaTUYECKUX KOHAEHCAaTOPOB;
3) WyHTUpYyloWmin peakTop;
4) CTaTU4ecKni TMPUCTOPHbIA KOMNeHcaTop.

Bepngiii otBet: 3) IllynTupyroumii peakrop
2.Bompoc 2.
Kakoe u3 nepeuncieHHbIx KOpoTkux 3ambikanuil (K3) He siBisiercs HecuMMeTpUYHBIM?
OtBeTsI:
1) Tpexdaznoe K3;
2) IByx¢aznoe K3 Ha 3emito;
3) Asyxdasznoe K3;
4) Ognodasznoe K3.
Bepngriii otBet: 1) Tpexdasnoe K3
3.Bompoc 3.
Kaxoit u3 mpeAcTaBiIeHHBIX PsIIOB HOMUHAJIBHBIX HAIIPSKEHUHN AJIEKTPUYECKUX CETEeH
COOTBETCTBYET PEAJIbHO cyllecTByrouieMy B Poccun?
OtBerTsI:
1) 110, 220, 330, 440, 550 kB;
2) 110, 160, 220, 330, 500 B;
3) 110, 220, 440, 550, 750 kB;
4) 110, 150, 220, 330, 500 xB.
Bepnwsiii otBet: 4) 110, 150, 220, 330, 500 xB.
4.Bomnpoc 9.
Yro HeoOX0AUMO c/ieNaTh B MEPBYIO OYepeIb I pacuyeTa pexXnuMa KOJIbIEeBON ceTn?



OTBeThI:
1) Onpenenuth camyro OOJBITYIO HATPYy3KY;
2) OnpenenuTh camylo 3arpyKeHHYIO JTUHUIO;
3) Onpenenuth TOYKY MOTOKOpa3iena;
4) BoIsIBUTB y3€J1 C HAMMEHBIIUM HaIPSKEHUEM.
Bepnsiii otBeT: 3) Onpeaenuth TOYKY MOTOKOpa3/ena.
5.Bompoc 10.
Ha uro u3 nepeuricneHHoro BinusieT 0ajgaHc aKTUBHOW MOILHOCTH B AJIEKTPUYECKOM ceTu?
OTBeThI:
1) Hanpsbxenue;
2) Yacrora;
3) Toxk;
4) MOIIHOCTb.
Bepnsriii otBeT: 2) Yactora

2. Komnerenuusi/Muaukarop: NJ1-9nk-3 3HaeT oco6eHHOCTD, crieru(uKy 1 MepCrieKTHBEI
Pa3BHUTHUS B COBPEMEHHOI JIEKTPOIHEPIeTHKE

Bomnpocel, 3axanus
1.buner Ne4.
Teopernueckue BOIPOCHI:
1) Bo3nyiiHble JIMHUY 3J1€KTpoIIepeayu.
2) YCcTOMYMBOCTH y3J1a Harpy3KHu.
3anayva:
Ha nmoncranmmu 220/10 kB (pucynok 1) ycranosiens! Tpanchopmaropst TPIH-40000/220,
KaTaJIOKHBIE JaHHBIE KOTOPBIX IpecTaBieHbl B Tabaue 1. B pexume HanOosnbIiel Harpy3ku
(HB) UB =205 kB, PHb = 60 MBT, cosoHb = 0,95. PerynupoBounsiii auanason PITH
TpaHchopMaTopoB paBeH +8%1,5%. OuenuTe JOCTATOYHOCT ATOTO Mala30Ha U pacCUUTanTe
neiicrButensHoe Hanpsbkenne UH Ha mmuax 10 kB B 3aganHOM pexkume.
Tabauua 1. Karanoxssie nannbie Tpanchopmaropa TPIH-40000/220

Usn, | Unn, | uk, Ix,
Saom, MBA <B <B % APk, kBt | APX, kBT %
40 230 |11 12 | 170 50 0,9
BH n,=2 Us

PucyHok 1. Cxema

ey e et

»»»»»
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2.bunet NoS5.

TeopeTnyeckue BOMPOCHI:

1) CoBMecTHBIN pacueT ceTell AByX HOMUHAIbHBIX HANPSKEHUM.

2) Pexxumbl 3a3eMIICHUST HEHTPaIIH.

3anaya:

Ha moacranmuu 220/10 kB (pucynok 1) ycranosienst Tpancopmaropsr TPIITH-63000/220,
KaTaJO0XKHbIC JAHHBIE KOTOPBIX MpeAcTaBleHbl B TabmuIe 1. B pexxume HanOobIel Harpy3Ku
(Hb) UB =212 kB, PHb = 105 MBT, cosoHb = 0,85. PerynupoBounsiii auanazon PITH
TparcopmaTopoB paBeH £8*1,5%. OneHnte J0CTaTOYHOCT ATOTO JUANa30HA U PACCUUTANTE
nericrButenbHoe HanpshkeHrne UH Ha mmHax 10 kB B 3a1anHOM pexume.

Tabnuna 1. Karanoxusie nanabie Tpancdopmatopa TPJIITH-63000/220

UsH, | Unn, | uk, Ix,
Suom, MBA <B <B % APk, kBt | APX, kBT %
63 230 |11 12 | 300 82 0,8
BH n.—=2 U

Pucynok 1. Cxema

PP AP P

moacrauaruua 220/10 kB

e

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Bompoc 4.
B kakoM ciyyae OTKIIOYEHHE TOBPEKIEHHOIO CMEXHOI0 yJacTKa IIPU OTKa3€ €ro
BBIKJTFOUATENISt OYJIET IPOU3BOAUTHCS PE3EPBHOM 3aIUTON (JaIbHEE PE3EPBUPOBAHKE)
HETOBPEXKACHHOTO ¢ O0JIbLIEH BBIIEPIKKOM BpeMeHN?
OTBeThI:
1) Ilpu He3aBHCHMOI BpEeMATOKOBOM XapaKTepUCTUKE MAKCUMAIbHON TOKOBOM 3aIlUThI
(MT3);
2) Ilpu 3aBUCHMOI BPEMATOKOBOW XapaKTepUCTUKE MaKCUMalIbHON TOKOBOM 3amuthel (MT3);
3) Bpems oTkimtouenus OyneT OqMHAKOBBIM;
4) IIpaBUIIBHOTO OTBETA HE MPEACTABIICHO.
Bepnpiii otBet: 2) I[Ipu 3aBUCHMOI BpeMATOKOBON XapaKTEPUCTHKE MaKCUMAaJIbHOM
TOKOBOM 3amuTel (MT3);
2.Bompoc 5.
Kakue QpyHKIIMHM MOKET BHIMOIHATH MaKCUMallbHast TokoBas 3amura (MT3)?
OtBerTsI:
1) OcHoBHas 3amuTa y4acTKa;
2) bnmxHee pe3epBUPOBAHUE;
3) JlanbHee pe3epBUPOBAHUE;
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4) Bce nepeuncieHHbIE BBIIIE;
Bepnrriii otBeT: 4) Bee nmepeuncieHHbIe BhIIIE
3.Bompoc 6.
Kakue QpyHKIMM MOXKET BBIMOJIHATH TPEXCTYIEHYATasi TOKOBas 3allUTa OT MEXypa3zHbIX
KOpoTkux 3ambikanuii (K3)?
OTtBeTsI:
1) OcHOBHas 3a1IUTa Y4acTKa;
2) biixHee pe3epBUpPOBAHNUE;
3) JaibHee pe3epBUPOBAHNE;
4) Bce nepeuncieHHble QyHKITUU.
Bepwnbiii otBeT: 4) Bee nepeuncneHHbie ¢ yHKITUU.
4.Bompoc 7.
Kakas u3 cryneHei TpexcryneHuyaTol TOKOBOW 3allUThl IMHUNA 00ecIieunBaeT JaJbHEE
pe3epBUpOBaHUE?
OTBeTHI:
1) I crynens;
2) II cTynens;
3) III crynens;
4) Bce cryneHu.
Bepnpiii otBet: 3) Il crynens
5.Bompoc 8.
UTo U3 NepedyrciIeHHOr0 He SBISETCS IEMEHTOM KOHCTPYKIIMU BO3AYIIHON JTHHUH
AJIEKTpoIIepeaun?
OTtBeTsI:
1) Tpasepca;
2) I'po3o3ammTHBIN TPOC;
3) [IpoBogx;
4) DOkpaH.
Bepnriit otBeT: 4) DkpaH.

II. Onucanue wikanvt oueHuganus

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsl. OTBETHI JaHbI BEPHO, YETKO CHPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEILICHHH.

Oyenxa: 4 («XOpoILIO»)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTATKH.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapakmepucmuku 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAS YaCTh 3a/IaHUS BBITIOJTHEHA BEPHO, €CTh MPOOJIEMBI B 33JIAHUAX YTITyOJICHHOTO
YpPOBHSI.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuxu 8ublnoaneHus 3uanus: PaboTa He BHIIOTHEHA WM BBIIOJTHEHA
MIPEHMYIIIECTBEHHO HETPaBUIIHHO.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctyneHToB «HIY «MBOW» Ha 0CHOBaHNHU CEMECTPOBOI U aTTECTALIMOHHOW COCTABIISAIOLIUX.
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