MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.04

(uHoexc oucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

deKTpocHAldKEeHUe

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTD (TIPOdHIIBH)
OnekTpocHabXkeHne

®opma o0ydeHUs: 3a09HAs
"o mabopa: 2020
Oo6mas TpynoemMkocTh: 8 3E

Pacnpe)le.ﬂe}me aC0B JUCHUILIMHBI IO CeMeCTpaM

Cemectp 8

®opma KOHTPOJIA | DK3aMEH, Hroro
Buna 3anstuii KP
Jlekuun 8 8
JlaGopaTopHbie 6 6
IIpakTHueckue 10 10
PykoBosicTBO: KypcoBble paboThl (mpoekTsl) / PI'P 1 1
[TpomMexxyTouHas aTTecTanus 0,35 0,35
KonraktHas pabota 23,35 23,35
CamocrosiTenpHas padbora 256 256
Kontpoinb 8,65 8,65
Hroro 288 288




Pabouyto mporpamMmy cocTaBuiI(H):
cTapumii npenonasarens, Cinpuaonos J[JI.

(OoadicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

PeIIeH3I/Ip0BaHI/Ie pa60qeﬁ nporpaMmmbl THCHUIIJIMHBI:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuininHbl coctaBiena Ha ocHoBaHnnu @I'OC BO u yyeOHoro miana
HAarpaBJIeHUS TOATOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AMEKTPOTEXHUKA

Cpoxk aeiicTBust pado4eil mporpaMmMbl JMCHUILIMHBI 10 «31» 1exa0dps 2025 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA)

(mpotoxoin 3acemanust Ne 3 ot «26» centsiops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

[lenib — O3HAKOMHTBH CTYACHTOB C OCOOCHHOCTSIMH 3JICKTPOCHA0XKEHUS TPOMBIIIICHHBIX
HPEINPUSATHIA, C OCHOBHBIMU TUIIAMH 3JICKTPONPHEMHUKOB MPEANPUATHA U peKUMaMHU UX paboTHI,
METO/IaMHU pacyeTa JIEKTPUICCKUX HArpy30K, a TAK)Ke YCIOBUSIMHU BbIOOpa MapaMeTpOB OCHOBHOTO
000pyI0BaHUS B CUCTEMAaX 3JIEKTPOCHAOKEHUSI pa3IMYHOTO HA3HAUCHUS.

2. Mecto nucuuminabl B ctpykrype OIIOITI BO
JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercss HaHHas JUCIUILIMHA!

muciuiuiiael - biioka 1 wactu, ¢dopMupyeMoil y4aCcTHHKaMH OOpa30BAaTEIbHBIX OTHOIICHUN
HarpaBjeHuss NoaArotoBku OakamaBpuata 13.03.02 «DneKTposHEpreTuka M AJICKTPOTEXHUKA:

«OIeKTpuYecKue

MalllMHbI u

OCHOBBI

QJICKTPOIIPHUBOIA»,

«TeopeTnuyeckue  OCHOBBI

QJICKTPOTCXHUKH, ((9HeKTp03Hepl"eTI/I‘leCKI/Ie CHUCTCMBI U CCTH, <<O6111a;1 OHCPICTHKA.

HI/ICHI/IHHI/IHLI " MMPAKTHUKH, TJId KOTOPBIX OCBOCHHC ,HaHHOﬁ JUCHUITIIMHBI HeO6XO,Z[I/IMO KakK

IpeIIIeCTBYIOIEe:
IIEKTPOOOOPYIOBAHUS,

«Opranuzanus

IKCIUTyaTaIuH,
«[IpuemMHUKH ¥ NOTpeOUTENU

peMoHTa u
BIIEKTPUUECKOU

JUarHOoCTHUKH
OHCPIruu CUCTEM

AIEKTPOCHAOKEHUA», «DJIEKTPUUYECKUE CTAHIMM W TOACTaHIMW», «PeneliHas 3amura CcHUCTEM

BHGKTpOCHa6)KeHI/I$I»,

«IIpou3BoACTBEHHAs TMpakTUKa (HAay4yHO-HMCCIEeJ0BaTeNbCckas pabdoTa)y,

«[IponsBoacTBeHHas MpaKTHKa (IPOEKTHASI IPAKTHUKA)», BHITYCKHAs KBaTH(PUKAMOHHAs paboTa.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dDopmMHupyeMbIe H
KOHTPOJINpyeMble
KOMIIeTCHIIUH
(Kol 1 HAMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTEeHIIM it
(K0J1 1 HAUMEHOBaHUE)

I[Inanupyemble pe3yJbTaThl
o0yueHust

ITK-1 Cnocoben
bopmynupoBaTh
TEXHUYECKHE 3a/1aHus,
pa3pabaTbIBaTh U
UCIIOJIb30BaTh CPE/ICTBA
aBTOMATH3AIMH IPU
NPOEKTUPOBAHUU CHCTEM
IIEKTPOCHAOKEHUS

[1K-1.1. Pa3pabarsiBaet
MIPOEKTHI CUCTEMBI
AIEKTPOCHAOKEHUS
o0bexToB I1]1

3HaTh: OCHOBBI B 00J1aCTH
IPOEKTHUPOBAHUS CHCTEM
AIIEKTPOCHAOKEHMSI; TpeOOBaHUS
CIIAC, ECK/] u I'OCT npu
POEKTUPOBAHUU CHCTEM
aneKTpocHaO)eHus 00bekToB [1]]

YMeTh: MOJB30BaThCsl METOIAMU
MIPOEKTUPOBAHUS CUCTEM
AIEKTPOCHAOKEHUS

Brnanets: HOpMaTUBHO —
TEXHUYECKON 1 METOIMYECKON 0a30i
000CHOBaHHUS U BEIOOPA CUCTEM
anekTpocHab)eHus 00bekToB [1]]

[1K-1.3. Ucnons3yer
COBpPEMEHHBIE CPEICTBA
ABTOMATU3AINH TIPU
MPOCKTUPOBAHUUN CUCTEM
ANEKTPOCHAOKEHUS
06bexToB I1]]

3HaTh: aKTyaJIbHBIE 331244 U
poOJIEMbI MPOESKTUPOBAHUS U
ONTUMH3AINH CUCTEM
AIEKTPOCHAOKEHUS

YMeTh: BRIOUpAaTh COBPEMEHHOE
AIEKTPOOOOPYIOBAHUE MTPU
MPOCKTUPOBAHNU U ONITUMU3AIUN
CHCTEM DJICKTPOCHAOKEHUS C
HCIOJIb30BAHHUCM MMPUKJIAJHBIX




DopmupyeMbIe H
KOHTPOJHUpYyeMble
KOMIIeTeHIUH
(KO 1 HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIIM it
(Ko ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

IIPOrpaMMHBIX IIPOJYKTOB

Brnazners: OCHOBHBIMU IpueMaMu
ABTOMAaTU3HUPOBAHHOI'O
MIPOEKTUPOBAHUS CUCTEM
AIEKTPOCHAOKEHUS

I1K-2 Cniocoben
MPOBOJANTH 0OOCHOBAHHUS
NPOCKTHBIX PEIICHUI
CUCTEM
AJIEKTPOCHAOKECHHUS
00BEKTOB

[1K-2.1. BeimoaasieT BEIOOP
000pyI0BaHUSA JJIs
OTJICIbHBIX Pa3JICIOB
MIPOEKTA Ha Pa3IMYHbIX
CTaIUSAX MPOEKTUPOBAHUS
CHUCTEM DJICKTPOCHAOKEHUS
00BEKTOB

3HaTh: METO/bl U IPAKTUYECKUE
IIPUEMBI pacy€Ta dJIEKTPUUECKUX
Harpy30K OTJEJIbHBIX AJIEMEHTOB U
CHUCTEM 3JIEKTPOCHAOKEHUS
NPEINPUATHI

YMeThb: BEIOUpATh UCXOJIHBIE TaHHbBIE
JUTSL pacueTa 3JeKTPUIECKIX
Harpy30K Ha pa3JIMYHbIX dTanax
MIPOEKTUPOBAHUS

BiageTs: pacueTamMu 3J1€KTPHYECKUX
Harpy30K Ha pa3JInYHbIX 3Tarax
MIPOEKTUPOBAHUSL




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI
b1.B.04. «DaexkrpocHabx)eHneE»
Cemectp nzyuenus 8

DopMBI TEKyLIET0
Bun . KOHTPOJIA
Monyanb N HanMeHoBaHMe TeM 3aHATHH
yueOHoi . Cemectp |O0beMm, u.| banabl | UHTEepakTuB, 4. | (HAaHUMeHOBaHUeE
(pa3nein) (yueOHOM padoThI)
paﬁoTbl OICHOYHOI'0
cpeacrsa)
O6ume nonoxenus|JIex. IIpenmer u 3anaun kKypca. HopmaTuBHBIE JOKYMEHTHI
U pCKOMECHIAL1H. 8 0,5 - -
Pa3znen 1 Jlek. Cuctema IIEKTPOCHAOKEHHS MIPOMBIIIJIEHHBIX 8 0,5 - -
[Motpebutenu u MpEANPUATHI
MPUEMHHUKH ITpuemanKN JJIEKTPUIECKON SHEPTUH
PIICKTPOIHEPTHH Ha IIPOMBIIJICHHBIX TPEANPUSITHN
[IPOMBILIJIEHHBIX
PEATIPUATHIX
Cp. HzydeHue TeOpeTHIeCKOro MaTepralia o yaeOHuKam 8 20 - -
1 y4eOHBIM TocoOMsIM. BrIoHeHNE pa3aenos
KypcoBoro npoekTa. [1ororoBka kK NpaKTH4eCKuM
3aHIATHAM (pelIeHue 3a1a4)
IIp. IIpueMHUKY 3JIEKTPUUECKON SJHEPTUH 8 1 5 - Pelenne npakTuueckux
I'padukn pabOTHI 37EKTPONPHEMHHUKOB 3agad. Kpyreiid crod.
Pa3nen 2 Jlek. Mertoppl pacyeTa 3JIEKTPUUECKUX Harpy30K 8 1 - -
Meronas! pacuera
DIIEKTPUUECKHX
HArpy30K
Cp. W3y4yeHnne TeopeTHIecKoro Marepuaia no yaeOHuKam 8 30 - -
1 yaeOHbIM 1ocoOusiM. BrinosHeHue pasaenos
KypcoBOTro NpoekTa. [10[roToBka kK NpaKTH4eCKUM
3aHATHAM (pelIeHHE 3a/1a4)




®opMbI TEKYLIETO

Bug . KOHTPOJIA
MO}IyJ’Ib o HaumMmeHoBaHue TeM 3aHATHI
yueOHoi . Cemectp |O0beMm, u.| banuabl | UHTEepakTuB, 4. | (HAaHMEHOBaHHeE
(pa3nein) (yueOHOM padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Ip. I'padmkm smekTpuUecKrX HArpy30K, KO3 GHUIUCHTHI 8 2 10 - PeieHne mpakTHUECKUX
UX XapakTepHu3ylollue, mapaMmeTphbl sana4. Kpyrmueiid crod.
IIEKTPONIOTPEOTICHUS
Pacuer anextpudeckux Harpy3ok. OnpeneneHue
pacyeTHBIX JIEKTPUYECKUX HArpy30K B Tpex(asHbIX
CeTsIX.
Paznen 3 Jlek. BHyTpn3aBozickoe 35eKTpocHa0KEeHHE 8 2 - -
Pactipenenenue BHyTpunexossie cetn
HIIEKTPOIHEPTUH
[pY HANPSDKEHUU
Cp. W3ydeHue TeopeTHIecKOro MaTepualia o ydeoOHuKam 8 30 - -
1 yueOHBIM 1ocoOusiM. BrinonHeHue pazaenos
KypcoBoro npoekTa. [1o1roroska kK NnpaKTH4eCKUM
3aHATHAM (pElIeHue 3a/1a9)
IIp. BryTpu3zaBockoe 3IeKTpOCHA0KEHIE 8 1 5 - Pelenne npakTuueckux
Banay. Kpyrasii cTodt.
Paznen 4 Jlexk. LlexoBBIe 1 3aBOJICKHE TpaHC(HOPMATOPHBIE 8 1 - -
LlexoBbIe 1 TIOJICTaHIIUH
3aBOJICKHE
TpaHc(opmaTopHbIe
[OJICTaHIIUH
Cp. N3ydenne TeopeTHIecKoro MaTepuana o yaeoOHnKam 8 30 - -

1 y4eOHBIM TocoOmsIM. BrImmoHeHNE pa3aenos
KypcoBOTro npoekTa. [10[roToBka kK NpakTH4eCKUM
3aHATHAM (pELICHUE 3a/1a9)




Moayab
(pasnemn)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

CemecTtp

Oo0nem, u.

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacrsa)

IIp.

Br100p 4yncia 1 MOITHOCTH IIEXOBBIX
TpaHc(OpMaTOPHBIX MOJCTAHINHI C yIETOM
KOMIIEHCAI[MH PEaKTUBHONW MOIIHOCTU

Perenue npakTUYECKUX
3agau. Kpyrasnii cron.

Pa3nen 5

IPexxrMBbl
[PE€aKTUBHOM
IMOIITHOCTH B
cucTemax
PIIEKTPOCHA0KEHUS

Jlek.

PeakTHBHAasI MOIIIHOCTh KaK MapaMmeTp pexuma
AJIEKTPUYECKOM CETH.

[TpoGneMbl CHU)KEHUS! peaKTUBHOW MOIIHOCTH B
CHUCTEMaX DJICKTPOCHAOKEHUS.

CperncTBa U CIOCOOBI KOMIIEHCAIIUU PEeaKTUBHOM
MOIITHOCTH B LIEXOBBIX CETAX MPOMBIIIIEHHBIX
HIPEANPUATHIH

Br16op u pa3menieHre KOMIICHCHPYIOIINAX YCTPOHCTB
B 11eX0BEIX ceTsax g0 1000 B.

Cp.

H3yyeHue TeopeTHIECKOro MaTepuaia o yueoOHuKam
1 yaeOHBIM 1ocoOusiM. BrinosHeHue pasaenos
KypcoBoOTro npoekTa. [10roroBka K NpaKTH4eCKUM 1
71a00paTOPHBIM 3aHATHAM (pelIeHue 3a1ad,
MIOJITOTOBKA OTYETA)

30

JIa0.

CraTtuyeckue XapaKTepUCTHKH aCHHXPOHHOM
Harpysku

10

IIp.

Pacuer 1 BEIOOp KOMITEHCHPYIOIINX YCTPOWUCTB
Pacuer u onTUManbHOE pa3MelleHNue
KOMIIEHCUPYIOLIUX YCTPOMCTB B CUCTEMAX
BHYTPH3aBOJCKOTO AJIEKTPOCHAOKEHUS

Pemenue npakTu4eckux
Bagau. Kpyrislii crod.




®opMbI TEKYLIETO

[IpeanpusTHHA

Bug . KOHTPOJIA
MO}IyJ’Ib o HaumMmeHoBaHue TeM 3aHATHI
yueOHoi . Cemectp |O0beMm, u.| banuabl | UHTEepakTuB, 4. | (HAaHMEHOBaHHeE
(pa3nein) (yueOHOM padoThI)
padoThI OLICHOYHOI'0
CpeACTBA)
Paznen 6 Jlek. KopoTkue 3aMbIKaHUs B CHCTEMAaX 3JICKTPOCHAOKCHHUS 8 1 - - Kommnexr 3a1au
Pacuer u 3amura
ceTel IepeMEHHOT0
TOKa HaINpsHKCHUEM
imo 1000 B
Cp. HzydeHue TeOpeTHIecKOro MaTepuala o yaeOHuKam 8 30 - -

1 yaeOHBIM 1ocoOusiM. BrinosHeHue pasaenos

KypcoBOToO NpoekTa. [10roToBka kK NpaKTHIeCKUM

3aHATHAM (pELICHUE 3a/1a9)

IIp. PacueT TOkOB KOPOTKOr0 3aMBbIKaHUS B CETAX 110 8 1 5 - Pelenne npakTuueckux

1000B Banad. Kpyrasiii cTod.

Br160op 1 mpoBepka 3MeKTPUUYECKUX alNapaToB U

MIPOBOJIHUKOB JUIS CUCTEMbI BHYTPU3aBOICKOTO

3JIEKTPOCHAOKEHMSI.
Paznen 7 Jlek. KauecTBo anekTpruyecKkoi SHEPrUu B CUCTEMAX 8 1 - - Kommuexr 3amay
PexrMbt ANEKTPOCHAOKEHUS
HaIIpsHDKEHUH B
ceTsix
IPOMBIIIIEHHBIX




®opMbI TEKYLIETO

Bun . KOHTPOJIA
MO}IyJ’Ib o HaumMmeHoBaHue TeM 3aHATHI
yueOHoi . Cemectp |O0beMm, u.| banuabl | UHTEepakTuB, 4. | (HAaHMEHOBaHHeE
(pa3nein) (yueOHOM padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Cp. N3ydeHue TeopeTHIECKOro MaTepraa mo yueOHuKam 8 30 - -
1 yaeOHBIM 1ocoOusiM. BrinonHeHue pazaenos
KypcoBOro npoekTa. [1ororoBka Kk NpakTHYECKUM
3aHATHAM U TaOOPATOPHBIM 3aHATUAM (pelIeHue
3ajay, MOArOTOBKA OTYETA)
JIab. Omnpenenenne KPUTHUECKOTO HAMPSHKEHUS 8 2 10 Brimonnenue
CTaTUYECKOW YCTOMUMBOCTH ACUHXPOHHOM HArpy3ku IabopaTOPHBIX padbOT
IIp. Pacuer notepu HanpsHKeHUsS B CETH 8 1 5 - Pemiennie nmpakTHYECKUX
BHYTPHU3aBOICKOT'0 DJIEKTPOCHAOKEHHUS sana4. Kpyreiid crod.
Cp W3ydeHne TeOpeTH4ecKoro MaTepuaa o yaeOHIKam 8 56
1 y4eOHBIM TOCOOMSIM. BrInToTHeHNE pa3iesioB
KypCOBO# paboTEHI.
KP Brinaga 3aganunii Ha KypcoByto padory. [Ipoepka 8 1 - -
MIPAaBUIIBLHOCTH BBITTOHEHHS Pa3/IeioB KypCOBOit
paboThl. 3anmra KypcoBoii paboThI.
Kontpois 8 8,65
IMA Craua ’K3aMeHa 8 0,35 - - _
Hroro: 288




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JInsi  OLEeHKM 3HAaHWM, YMEHHS UM  YpOBHS MNpO(ECCHOHANBHBIX  KOMIIETCHIIHA,
npuoOpeTaeMbIX BBITYCKHUKOM B IIpOLlEcCe M3Y4YEHUs AUCHUIUIMHBI «DJIEKTPOCHAOKEHUEY,
MCIIOJIb3YIOTCSI TEXHOJIOTUU TPAJIULMOHHOIO O0yUEHUS:

- JICKLUU;

- TPaKTHYECKHE 3aHATHUS C YCTHBIM ONPOCOM OOYYalOmIMXCA U 3aKperyieHHEeM
TEOPETUYECKOr0 MaTepHaa;

- nabopaTopHBIE 3aHATHS C MPOBEICHHEM Ja0OpaTOpHBIX padoT Ha CHENHMATM3HPOBAHHBIX
CTCHIAX;

- MHAMBUIYyaJIbHbIE M TIPYNIOBBIE KOHCYJIbTAllUU I10 TEOPETHUUYECKUM M IPAKTUYECKU
BOIIpOCAaM Kypca;

- BBINIOJIHEHHUE MPAKTHYECKUX 3aJaHHid, KOTOpBIC MO3BOJSIOT NPUOOPECTH NpPAKTUYECKHE
3HAHUS W HaBBIKM pEIIeHUs 3aJauyd U paboTbl C HOPMATUBHOM, METOJMYECKOM, Hay4yHO-
TEXHUYECKOM U CIIPABOYHOU JINTEPATYPOIl;

- IPOBEJCHHUE PA3IMUHBIX (OPM CAMOCTOSTEIBHON PabOThl, KOTOPAst BKIKOYAET HOJATOTOBKY
K JIGKIMOHHBIM, NPAaKTUYECKUM M JaOOpaTOPHBIM 3aHATUSM, MOJATOTOBKY JIOKJIaga W €ro
IIPE3EHTALMH K 3aILUTE HA IPAKTUYECKOM 3aHSTHH.

6. MeToauyeckue yKka3aHusi 10 OCBOCHUIO TUCHHMIIIUHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMMTBHCA: C COJAEpKAaHMEM pabodeil Mmporpammbl
mucuuiuiveel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JMCLUIUIMHBL, €€ CBSI3SIMM C JIPYTHMHU
JUCHUTUTMHAMHE  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3padoTKaMy 10 JaHHOU
JTUCLIUATUIMHE.

6.2. MGTOZII/ILIGCKI/IC YKa3aHus 110 IIOATOTOBKE K JICKIHMOHHBIM 3aHATUSM.

B xome nexkuuil paccMaTpuBarOTCS OCHOBHBIE TIOHSATHS TE€M, CBSI3aHHbIE C HUMH
TEOPETHUECKHUE U MIPAKTUUECKHUE MPOOJIEMBI, JAIOTCS PEKOMEHIAINH JIJII CAMOCTOSITETFHON paOOThI
U TIOATOTOBKE K MPAaKTUYECKUM 3aHATUAM. [lo3ToMy wu3yueHHe JUCHMIUIMHBI Tpelyer
CHUCTEMaTHYECKOTO M TIOCJIEIOBATEIBHOTO HAKOIUICHWS 3HAHWM, CJIEJOBATENbHO, MPOMYCKH
OTJENIBHBIX TEM HE IMO3BOJSIOT IIyOOKO OCBOMTH npenMmer. OOydaromumcs HeoOXOIUMO: Mepen
KOKIOW JIEKIMEeHd IpocMaTpuBaTh pabodyl0 MpOrpaMMy JUCHMIUIMHBL, €€ OCHOBHBIE BOIPOCHI,
PEKOMEH/IYEeMYI0 JIUTEpaTypy, 4YTO MO3BOJUT COKOHOMHUTH BpeMsl Ha OCBOCHHE TEMbl Ha
ayIUTOPHOM 3aHATHH; TIEpell OYEepeIHON JIeKIMe HEeOO0XOaUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuainbl mpeabaymied jekiuu. Ilpu 3aTpyAHEHUsSX B BOCHPUSATHM MaTepuaia CleayeT
06paTI/ITBCﬂ K OCHOBHBIM JIUTCPATYPHBIM UCTOYHUKAM.

6.3. Metoanyeckue yka3zaHHs IO MOJTOTOBKE K MPAKTUYECKUM 3aHATHUSM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psly PAacCMOTPEHHBIX Ha JIEKLHUSAX BONPOCOB, 3HAHUI MO MOCTPOEHHIO U pacueTy rpaduxoB
NEKTPUYECKUX HATPY30K TOTPEOUTENCH pAa3NMYHBIX TPEANPUATAA M OCHOBHBIX CIOCO0ax
MOCTPOCHHUST CHUCTEM BHYTPHU3ABOJCKOTO JJIEKTPOCHAOXKEHUS; 10 OMNPEAETICHUI0 O0XKHUIAeMbIX
QJICKTPUYCCKUX HArpy30K TMpCANpHUATUA I BCEX ypOBHeI)’I CUCTEMbI BHYTPHU3aBOJACKOI'O
AIIEKTPOCHAOKEHHUSI; 10 BHIOOPY OCHOBHOTO 3JIEKTPOOOOPYAOBAHUS CHUCTEMBI BHYTPHU3aBOACKOIO
DIIEKTPOCHAOKEHUSI COOTBETCTBYIOIIEE BCEM MPEIBSBISIEMBIM TPEOOBAHUAM TII0 KATETOPHU
HA/IeKHOCTH M JKCIUTyaTallMOHHBIM XapakTepucTHKaM. Ha MmpakTHYecKHX 3aHATUSAX Pa3BUBAIOTCS
CIIOCOOHOCTH  HCIIOJIb30BaTh  COBPEMEHHbIE  HMH(OPMAllMOHHBIE  TEXHOJOTUH,  YIPaBIATh
uHpopManrell ¢ IpUMEHEHHEM NPUKIATHBIX MPOrpaMM; MCIOIb30BaTh CETEBbIE KOMIBIOTEPHBIE
TEXHOJIOTUH, 0asnl JaHHBIX W MAaKEThI MPUKIIAJHBIX ITPOAYKTOB. HpI/I MMOATOTOBKE K IMPAKTUYCCKUM
3aHATUAM KaXKIbIH 00y4aroLHiics JOKEeH:

— U3YYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepPHAJIbI JIEKIIHH;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI [0 N3y4aeMON TEME;

— BBIIIOJIHUTH JOMAIIHCC 3aJJdHUC, PCKOMCHIOBAHHOC IIPCIIOAABATCICM IIpU H3YUYCHHUU
KaKIOU TEMEI 3aHSTHSI.



[To 3amanmro mperofaBaresss OOYYAIOMIMHCS JODKEH MOArOTOBHTH JOKJIAA MO TeMe
NPaKTUYECKOTo 3aHATHA. B mpoiiecce MOArOTOBKY K MPAKTUYECKUM 3aHATHIM 0OydJaroUIrecs MOTYyT
BOCIIOJIb30BAThCsl KOHCYIIBTAIIMAMH ITPETOJaBaTes.

6.4 MeTtoanueckue yKa3zaHus 110 MOATOTOBKE K JTAOOPaTOPHBIM 3aHITHSM.

OOyyaronmMcst HEOOXOJMMO O3HAKOMUTCS ¢ METOANYECKUMH YKa3aHHSAMH IO MTPOBEICHHUIO
nabopatopubix pabot. ITonroroButs otyer. IIpounTaTh M OTBETHTH Ha KOHTPOJBHBIEC BOIPOCHI.
[TogpoOHO W3Y4NTH TOCIENOBATENBHOCT IPOBEICHUS J1abopaTopHOil paborel. Colmonars
TEXHUKY O0€30MacHOCTH TpU MPOBEACHUH J1abopaTopHOM paboThl. Ilo pe3ynbraTam BBITIOIHEHUS
7a00paTOpHO paboTHl BCe IMOMYYCHHBIC JAaHHBIC 3aHECTH B COOTBETCTBYIOIIWE TaOMHIbBI H
0(OPMUTH PE3yIbTATHl PAOOTHI.

6.5. CamocrosiTenbHas paboTa BKIIIOYAET B ce0sl BHIITOJHEHUE PA3IMYHOTO Poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYCHHE TEOPETHUECKOro MarepHajga Mo y4eOHHKaM M y4eOHBIM MOCOOHUSIM C
HOATOTOBKOM K MPaKTHYECKUM M JIAOOPATOPHBIM 3aHATHSIM. KpoMe TOro, CTYAEHTHI BBHINOIHSIOT
pa3gensl KypcoBOM pabOThI, TMOKa3biBas PE3yNbTaThl M KOHCYJIBTHPYSACH C IIPEINOJaBaTEIEM.
KoHTpons camMoCTOSTENbHOM pabOThl 00ydaromuxcs HaJ MPOrpaMMON Kypca OCYLIECTBIISICTCS B
XO0JIe TPAKTHYECKUX M JaOOpaTOPHBIX 3aHATUH (KPYIJBIH CTOJ, pEUIeHHe 3ajad, BBITOJIHEHHE
71a00paTOPHBIX padoT).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue

(UJI1M ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
8 ITK-1 (TIK-1.1) TecroBrle 3amanust Ne 1-7; 15-29; 45-47;
67
Bamaun Ne 1,2,3,6
Bomnpocs! k sx3ameny Ne 1-10, 11-24, 33-
34, 39
8 ITK-1 (TTK-1.2) TectoBbie 3amanus Ne 8-14; 52-55
3amaun Ne 4, 7
Bonpocsl k 3x3ameny Ne 35-38, 40
8 [K-1 (TTK-1.3) TecroBrie 3amanust Ne 30-44, 48-51, 56-
66, 68-100
3amaun Ne 5, 8
Bonpocsl k 9k3ameny Ne 25-32
8 [TK-2 (IIK-2.1) TecroBbie 3ananusa Ne 101--109, 153-169
3agaun Ne 1-3
Bonpocs k 3k3ameny Ne 1-12, 19-30

Cemectp

7.2.1. TunoBble 3aJaHWsl WJIM HHbIE MAaTePUAJIbl, HeOOXOAMMBbIe IJsi TeKYyLIero
KOHTPOJIAl N0 JUCHHUILVINHE «DJIeKTPOCHADKEHHe»

7.2.1. 3agaun
Tunosble 3aga4n:

1.1 To rpaduky Harpy3ku (pHUCyHOK 1) omnpenenuTs JIUTeNbHOCTh MEPHoa BKIIIOYEHHS = §
MUH.
1.2 Tlo rpaduky Harpy3ku (pUCYHOK 1) ompenenuTh JUIMTENbHOCTh MEPHOoia OTKIIOUSHHS =
6 MUHYT
Omnpenenuts Bpems LUKJIA:
tywer = Loxn T Lo = 8 + 6 = 14 mun.
p, kBT

QMK

6K 6K

I Ll [
2 8 14 20 26 t, MUH

Pucynox 1 — I'paduk Harpy3ku snexkrponpuemunka (JI1)




2. OnpenenuTh pacyeTHYIO JIEKTPUUECKYIO HAarpy3Ky ydacTKa IeXa M XapaKTepHBIX Y3JI0B
CeTH - JIBYX CHJIOBBIX pacmpenenutenbHbix mmkados (ILIP1 wu IIP2). Ecnu masnel cienyromue
JTaHHBIE:
- B tabnuue 2.1 B COOTBETCTBUM C BApUAHTOM 3aJIaHMsl yKa3aHbl HOMEpa 3JIEKTPONPUEMHHUKOB
(motpebuTeneii), koropslie 3anmutansl ot IIIP1 u [1IP2;
- B tabnume 2.2 naercst KpaTkas XapaKTepHCTUKa MOTpeOuTeneil (HauMeHOBaHUE, YCTaHOBIICHHAS
MOIIHOCTb) y4acTKa Lexa.

Tabmuma 2.1 - BapuaHThl 3aaHusi ¢ yKa3aHHEM HOMEpa JJICKTPOIPUEMHHUKOB (MOTpeOuTENei),
koropsle 3anutansl oT [1IP1 u [11P2

Homep |Homepa motpebuteneii, npucoeanHeHHbIX K 1P Pacuernas
BapHUaHTa OCBETHUTEJIbHASI HAIpy3Ka
IIP1 1P2 PpoxBt Opo, KBap
1 2 3 4 5
1 1-3,11,12,101 71-75 3,5 0,5
111-115 101-106 10,5 -

30 21-26,31-33 61-63,71,76 53,8 12,1
Tabmuma 2.2 — KpaTtkas xapakrepucTuka mnoTpeOuTeneii (HamMEeHOBAaHWE, YCTAaHOBJICHHAs
MOLTHOCTb) yYacTKa 1iexa

Howmepa YcraHOoBII€HHAs MOLTHOCTD HanmenoBanue notpedurene
norpeduTenei €IMHUYHOTO
notpedurens, KBt
1-10 7 TokapHbI€ CTaHKU
11-20 3 CBepiHIbHbIE CTAHKU
101-110 5 Hacocsl
111-120 1,5 BenTtunstopst

3. Onpenenutsh pacyeTHyI0 Harpy3Ky Ha muHax 6 kB PII, oT kotopsix nuratotcs: TII1 6/0,4
KB (Puons =3150 kBt, P =1420 BT, Qo =1390 xBap, Qxyv=600 KBap, puomma=300 kBT,
Pronmin=11,2 kBT, n»=51); TII2 6/0,4 kB (Puonz =2320 xB1, P, =1200 kBT, O, =650 xBap,
Oky=300 xBap, puow.ma=45 ¥KBT, puonmin=3,2 kBT, n5=79); 3 UHIYKUHUOHHBbIE TIEYH C Syon=1400
kBA, cosp=0,7.

4. BwiOpate Tumbel u MomHOCTh IexoBbix TII 10/0,4 kB coBmecTHO co cpencTBaMu
KOMITCHCAIIMN PEAKTUBHON MOIIHOCTH, €CJIM W3BECTHBI PACUETHBIC HArPY3KH U COSQ OTACIBHBIX
rpynn 3jeKTponpueMHUKoB Ha HampsbkeHuu 0,4 xB: 1 — S,/=900 kBA, cosp;=0,8; 2 — §,2=800
kBA, cosp:=0,7; 3 — Sp3=1100 xBA, cosps;=0,65; 4 — 5,+~=920 kBA, cosps=0,7. B nexe umerorcs
notpedutenu I u Il kateropun (mons norpeduteneii I kareropun — 20%). ITnomans nexa 2000
M2, CUHXPOHHBIX JIBUTATEJIEl B CETAX HET. DHEProCUCTEMOM 3ajaHbl BXoaHble (J5,/=1950 kBap,
05>=0 xBap.

5. CunoBoit mnyHKT (pactpenenutensHblid  mkag IIP-11) nuraercs ot mmuTa
(pactipegenurensHoro ycrpoiictea) 0,4/0,23 kB moacraniuu mo kabenmto ¢ OyMaKHON M30JsIIeH
mapku AAIIIB, mponoxeHHoMy B 3emie (TpaHmee). DakTuueckas TemIieparypa cpeibl He
OTIIMYAeTCs OT HOpMAaTUBHOU. B TpaHiiee HaxoAsTCs elle Tpu pabounx kadessi, MUTAIoIMue APYTUX
NOTpEeOUTENCH INEKTPOIHEPTUH.

VY nensHoe conporusienne 3emin 200 cm K/BT.



Or IIP-11 nwuTaroTrcs 3IEKTPONPUEMHUKH CYMMApHOW pacuyeTHOM Harpy3kod 82 A.
Onekrpornposojka ot [IIP-11 x ognomy u3 anexkrpoasurateneit D1 (Pu:=3 xBt, cospm= 0,83, 11
= 83,5%) BbINOIHAETCS M30JIMPOBAHHBIM IIPOBOIOM Mapku AlIB, nposokeHHbIM B MJ1aCTMacCOBOM
TpyOe. [IpoBoaka ot IP-11 x D2 (P.2=2,2 kBT, cosg.> = 0,83, nu2 = 82,5%, I[IB = 40%)
BbINoHseTCsT poBogoM AIIB, mposnokeHHbIM B JoTKe. OOIee KOJUYECTBO MPOBOJOB B BUIE
IIy4Ka B JJOTKE COCTaBIISAET 9.

[IpoBoaka Kk snekTpoaBurarenssiM 1 U 2 BBIIOJIHSETCS B HOPMaJbHOM IMPOU3BOJCTBEHHOM
MOMEIICHUH ¢ Temneparypoid Bozayxa +30°C.

HeoOxonuMo mo aomycTUMOMY HarpeBy BBIOpAaTh CeYeHHE KW Kabens U MpOBOJIOB IS
MUTAHUS YKa3aHHBIX 3JEKTPONPUEMHHUKOB.

6. Paccuntarh TOK M BBIOpATh IUIABKUN MPEAOXPAHUTENb Ul 3alIUTHl JMHUHU, TI0 KOTOPOM
IIUTAETCS JIEKTPONPHUEMHUK (3JIEKTPOJIBUTATENb) CO CIAEAYIOIIUMH IaHHBIMU:

1
Py =18,5kBm;cosp, =0.82;n, =87%;-L=7,U,, =380B
IH
6.1. PaccunTath TOK U BBIOpATh aBTOMATUYECKUIN BBIKIIOYATENb AJIS 3alIUTHI OT MEPErpy3Ku
N TOKOB KOPOTKOI0 3aMbIKaHUSA JIMHUH, 110 KOTOpOfI IIUTAcTCA aCHHXpOHHBIﬁ ABHUTAaTCIIb
momHocThio 11 kBT, cos@ w = 0,87; 17, =87,5%; 1,/1,=7,5.
6.2. Paccuntath TOK M BBIOpaTh ycTaBKy TeruioBoro pene cepur PTJI marHuTHOTO
nyckarens [IMJI, 3amuiaronmero ot neperpy3Ku JEKTPOABUTATENb MOIIHOCTBIO 5,5 KBT, cos @ x=

0,85, 77, = 85,5%.

7. B ynpomennoit opme (63 yduera criocoda MpOKIAIKK, YCIOBUN OKPYKAIOIIEH CPEJIbl)
[0 JOMYCTUMOMY HarpeBy BbHIOpaTh Kaleib, MUTAOLMil pacnpenenurenbHblid mkad (LLIP) u
MIPOBEPUTH €r0 MO TMOoTepe HampspkeHus. [[nuHa xabGenpHOUW nuuuu (L) 42 M. JlaHHBIE HArpy3Ku
pacnpefenuTeNbHOro mkada: ycraHoBleHHass MoOHIHOCTH 28,6 kBT; cos¢p = 0,85; K. = 0.8.

Jlonyctumast moteps HanpsLKEHUs U1 pacCUUTHIBAEMOT0 yyacTka ceTH 4%.

8. OnpenenuTs MaKCUMaJbHYIO IIOTEPIO HANpsKEHUs B KabenbHOW nuHMHU, nuTaromen PII,
K KOTOpPOMY IOJIKJIFOUEHBI CBAPOUYHBIE MALIMHBI CO CIEAYIOUIMMH JaHHBIMU: ManuHbl 8 110 40 kKBA,
K3=0,95, I[1B4=0,05.

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
3a,Z[aHI/Ie BBITTOJIHACTCSA IMHCbMCHHO. OI_[CHI/IBaeTCH IMPABUJIBHOCTL BBIINIOJIHCHUA 3aJaHUA U
KOJIMYCCTBO JOMYUICHHBIX MPH BBINTIOJIHCHUHA 3alaHUA OmuOOK.

Kpurtepun ouenku:

- OTMETKa «3aYT€HO» BBICTABJISIETCS O0yJaroleMycs, €Clii 3a/1a4ya peleHa MpaBUIbHO WK
pellieHa ¢ He3HAUUTENbHBIMU OLTNOKaMU;

- OTMETKa «HE€ 3aYTeHO» BBICTABISETCS OOydYarolleMycs, €Clid 3ajlaya He pelleHa W/WIx
JIOTYIIEHBI TPYObIe OMNOKH.

7.2.2. IlepevyeHb TeM JJI1 KPYIJIOr0 €CTOJIA

KoHTpoJbHBIE BONIPOCHI:
1. Boibop merona pacyera 3JEKTPUUYECKUX HArpy30K B 3aBHCHMOCTH OT YPOBHSI CHCTEMBI
AIEKTPOCHAOKEHUS.
2. Bbi00op cxemMbl BHYTPEHHET0 3JIEKTPOCHAOKEHUS TPOMBIIIUIEHHOT'O TPEATIPHUSITHS.
3. BeIOOp cXeMblI BHELIHETO IEKTPOCHAOKEHHS TPOMBIIIIICHHOTO PEANIPUATHUS.



4. BpIOOp 37€KTpOOOOPYAOBAaHUSI CXEMBI BHEIIHETO AJICKTPOCHAOKEHHUS MPOMBIILICHHOTO
HNPEAIPUATHS.

5. BBIOOp 371€KTPOOOOPYAOBAHKS CXEMBl BHYTPEHHETO AJIEKTPOCHAOKEHHS MTPOMBIIICHHOTO
HNPEAIPUATHS.

7.2.3. TunoBble TeCTOBBIE 3aJaAHUA

1. HoMuHAJBbHBIM HaNpsi’KeHHUEM TeHepaTopoB, TpaHcGoOpMATOpPOB, ceTeld WU
3JIeKTPONPUEMHHMKOB JJIEKTPO3HEPTHH Ha3bIBACTCSl TO HAINpsKeHHe, NPH KOTOPOM OHH
npeaHA3HAYEeHbI 1J1s1?

-PaboThl mpu MakCUMAaTbHBIX JUTUTEIBHBIX IEPErpy3Kax
-PaboTbl mpu KpaTKOBPEMEHHBIX CYTOUHBIX MEpPEerpy3Kax
-HopmaibHoii paboThI B TPOAOIKUTETFHOM PEXKUME

2. Kak noapa3sessirorcsi 3J1eKTPOYCTAHOBKH NMOTpeduTeIeil 0 HanpsiKeHUIo?
-J1o 0,66 kB u BpiIE 0,66 KB
-J1lo 1 kB u Briie 1 kB
-Jlo 6 kB u BriIC 6 KB

3. Kakoii yacToThl B Halledl CTpaHe NMPOW3BOAUTCI M pacnpeneisiercsi TpéxdasHblii
nepeMeHHbI TOK?
-50 I'ep1x
-55 I'epiy
-60 I'epix

4. Kak BbINOIHSIETCH OTKPBITAsA 3JICKTPONPOBOAKa?

-B notkax, kopoOkax, Ha Tpaccax, Tpocax, 0 CTPOUTEIbHBIM KOHCTPYKIUSAM
-B 3panusx, crenax, nomax

-ITox mrykatypkon

5. Kak BBINOJIHAETCS CKPbITAsl 3JIEKTPONPOBOAKA?
-B 3panusix, crenax, nmomnax, B Tpy0ax

-B notkax, kopoOkax, Ha Tpocax

-B Tpanmeax

6. CkoJbKO cCymecTByeT KAaTEerOpuil JJIeKTPONPHEMHHMKOB 10 HAJEKHOCTH
3JIEKTPOCHAOKeHUs1?

-3 xareropuu

-2 KaTeropuu

-5 kareropuit

7. CKoOJBbKO HMCTOYHMKOB NHTAHUS JOJLKHBI 00ecne4uBaTh JJIEKTPOIHepruei
3JIeKTponpueMHUKH I kareropun?

-2 HE3aBUCHMBIX B3aMMOPE3UPBUPYIOIINX UCTOYHUKA TUTAHUS

-2 HE3aBUCHUMBIX JIpYT OT JIPyra UCTOYHHUKA TUTAHUS

-1 ucTouHUK NUTaHU

8. I'pynna norpedurenei Kakoi KaTeropuu sBjsieTcs: HaudoJ1ee MHOTOYUCJICHHOM?
- [l - kaTeropun

- [i1 - kareropun

- [IT# - xkareropuu



9. K kakoii kareropum, coriacHo IIYD, oTHocATCS 3J1eKTPONPHEMHMKH,
Oecniepe0oiiHasi padoTa KOTOPBIX HE00OX0AUMA ISt 0€3aBAPUITHOI0 OCTAHOBA MPOU3BOACTBA C
LeJIBIO NIPeA0TBPALlleHUs1 YTPO3bl KMU3HH JII0Jei, B3pbIBOB U M0KApPOB?

- K IEpBOH KaTerOpuu

- K 0C000¥ rpyIIe nepBoil KaTeropuu

- KO BTOpOH KaTeropun

- K TPETbEU KaTeropuu

10. Kakasa aoxkHa ObITh pacyeTHasi MAKCMMAJIbHAS MOIIHOCTH, NOTpedjsieMast
3J1eKTPONPHEMHHKAMM NPeANPUATHSA?

-JI0JDKHA OBITh MEHBIIIE CYMMbI HOMUHAJIBHBIX MOIIIHOCTEH ATUX AJIEKTPOTPUEMHUKOB

-JI0JIKHA OBITH OO0JIbIIIE CYMMbI HOMUHAJIBHBIX MOIIIHOCTEH 3THUX AJIEKTPONPUEMHUKOB

-JI0JDKHA OBITh paBHA CYMMBI HOMUHAIBHBIX MOIITHOCTEH 3TUX JJICKTPOIPUEMHUKOB

11. Yto oGecneunBaeT MpaBUILHOE ONPe/ie/IeHHE 03KUTAeMbIX PACUETHBIX HATPY30K?
- OecriepeOOWHOCTh MUTAHUS, HAICKHOCTD 3JICKTPOCHA0KEHHUS

- 0e30MacCHOCTh IKCITyaTalluu

- BO3MOXKHOCTb IKCILTyaTalluy CeTH 0e3 00CTy KUBAHUSI

12. K yeMy npuBOAUT 3aBbIIICHUE 05KHIAEMbIX HATPY30K?
-K yIOPOXKaHUIO CTPOUTEIHCTBA

-K YMEHBIIECHUIO MPOMYCKHON CIIOCOOHOCTH

-K HarpeBy MPOBOJIOB

Kparkoe onucanue u perjiaMeHT BbINOJHEHHUSA

Tect mpoBoauTCs B Hayale NPAaKTUYECKOTO 3aHATHS B IHUCbMeHHOU (opme. Kaxaomy
oOyuaromemycst Bblgaercst 20 BONPOCOB, Ha KaXKJblil M3 KOTOPBIX HYKHO BbIOpaTh MpPaBUIIbHBIN
(p1e) oTBeT (bI). Bpems1, oTBoIuMOE Ha TECTUPOBaHUE - 15 MUHYT.

Kputepun onenkmn:

- OTMETKa «3aYT€HO» BBICTABIsIETCA OOy4aroleMycs, €cld OOYYaroIIUICS OTBETHI
NPaBUIBHO OOJIBIIIE YEM HA MTOJIOBUHY TECTOB.

- OTMETKa «HE€ 3a4YTeHO» - €CJIM OOy4YaroIMiCs OTBETHJI NPAaBWJIbHO Ha MOJOBUHY WU
MEHBIIIE TECTOB.

7.2.4. TunoBble 3aJaHUsl WM HMHbIE MAaTepHAJIbl, HeO0XOAMMBIE /sl TEKYIIero
KOHTPOJIS O JUCHHUILVINHE «JIEKTPOCHAOKEHUE»

7.2.4.1. 3apaun
TunoBsble 3agaun:

1. Tloka3aTh WHCIOJNB30BAHHE PA3IUYHBIX CIOCOOOB OIIGHKH 3aTpaT MpH CpPaBHEHHH
BAapUAHTOB AJIEKTPOYCTAHOBKHU Ha MpUMepe 000CHOBAHMS U BHIOOpPA CTPYKTYPHOM CXEMBI TETUIOBOM
ANEKTPOCTAHIIUY.

2. OnpenenuTh BOJHOBOE CONPOTHBJIEHUE, BOJHOBYIO NJIMHY M HATYypajJbHYI) MOIIHOCTb
BO3AYIIHOW JIMHUK BJiekTponepenaun ¢ mnapamerpamu U=750 kB; L=300 km; S/=5x240 wu
S:=5%x400 mm?.



3. Onpenenuth PEeaKTUBHYIO MOIIHOCTb, T€HEPUPYEMYIO Ha XOJIOCTOM XOJy BO3IYIIHOM
JIMHUHY dNeKTporepeadn ¢ napamerpamu U=750 xB; L=300 km; S/=5x240 n S>=5x400 Mmm?.

4. Onpenenuth onTUManbHOE cedeHue npoBojoB ¢ mapamerpamu U=500 kB; L=400 km B
CXeMe€ NPUCOECIUHEHUs JJIEKTPOCTaHIMU K 3JiekTposHeprocucteme Camapckoir 00acTy.
[TpomomkUTETLHOCTD 3UMHET0 rpaduka Harpysku 200 nHei, netHero — 165.

5. BpIOpaTh KOJMYECTBO M MOIIHOCTh CHJIOBBIX TpaHcdopmaropo wa I['TIIT 110/10 kB
npeanpustus Camapckor obnactu. M3BecTeH rpaduk HAry3Kd NpEANpUATHS. Y ITbHBIN yIiepO
noTpeduTeneil u3-3a BHE3AIMHOTO OTPaHUYCHUS WX dJIeKTpocHaOkeHus y; = 1,2 otH. en/ (xBt-u).
[TponomkurenbHOCTs 3UMHETO Tpaduka Harpysku 200, metHero 165 cyr.

6. BpIOpaTh KOIMYECTBO M MOIIHOCTb CHJIOBBIX aBTOTPAHC(OPMATOPOB HA pPaliOHHOMN
noacraniuu 220/110/10 kB. Paiton coopyxenusi — MockoBckast 0051acTh. MI3BECTHBI XapakTepHbIe
cyrounble Tpaduku Harpy3ku cetu 110 kB u morpebutenerr 10 xB. TpeOGyemoe 3HaueHue
cosp=0,92 nipu BeIgaue MomHOCTU B ceTh 110 kB, koadduument mouHocTn norpedureneit 10 kB
cosp = 0,85. Ha ctopone Husmiero HanpspkeHus (10 kB) moacraniuu HE0OOXOIUMO MOJKIFOYUTh
JBa CMHXpOHHBIX koMreHcatopa KCB 32-10 HomuHaneHOM MOIHOCTHIO 10 32 MBap.

7. BeIOpaTh 4MCIO ¥ MOITHOCTH TpaHC(HOPMATOPOB Ha MOHMKaromel moacraniuu 110/10
kB. Paiion coopyxenus — Camapckast 0611. MI3BecTHBI XapaKkTepHble CyTOUHbIE Ipa(UKu HArpy3Ku
notpedureneit 10 kB. Tp TpeOyemoe 3nauenue cosgp=0,85.

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
3a,Z[aHI/Ie BBIIMOJIHACTCA IIMCBbMCHHO. OI_ICHI/IBaeTCSI IMPaBUJIbHOCTb BBIIIOJIHCHHA 3aJlaHUA U
KOJIMYCCTBO JOMYHICHHBIX MPX BBIMIOJIHCHUHA 3aJaHUA OmuOOK.

Kputepun ounenku:

- OTMETKa «3a4TEHO0» BBICTABIAETCS OOydaromeMycsi, ecy 3ajada pelieHa MpaBUibHO WIIH
pelieHa ¢ He3HaYUTEIbHBIMH OLTMOKAMH;

- OTMETKa «HE€ 3a4TE€HO0)» BBICTABISETCS OOydYaromieMmycs, €ClM 3ajada He pelieHa W/Wiu
JOTYIIEHBI TPYObIe OIMNOKH.



7.2.5. Tembl NUCbMEHHBIX PA0OT

Ne /o | Tembl
1 DJIEKTPOCHAOKECHIE PEMOHTHO-MEXaHNYECKOTO 11eXa
2 DneKTpoCcHAOKEeHNE Ky3HEYHOITPECCOBOTO IIeXa
3 DIIEKTPOCHAOKEHHUE JICKTPOMEXaHUYECKOTO I1eXa
4 DNEeKTPOCHAOKEHUE 11eXa METAITION3 eI
5 DIEKTPOCHAOKEHNE MEXaHUYECKOTO 11€Xa MAIIMHOCTPOUTEIILHOTO 3aBOJIa
6 DJIeKTpoCcHAOKEeHHE 11eXa 00pabOTKH JAeTayiei
7 DNeKTpOCHAOKEHNE MEXaHUYECKOTO 11eXa aBTOMOOUIIBHOTO 3aBOJIa
8 DJIeKTPOCHAOKEHNE HACOCHOW CTaHITUU
9 DeKTpocHa0KEHHE YUEOHBIX MACTEPCKUX
10 DJIeKTPOCHAOKCHHE 1IeXa MEXaHWYECKOH 00paboTKu AeTaien

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

Paznensl  KypcoBoif  pabOTBhl  BBINOJHSIOTCS  CTYAGHTAaMHM B TEUEHMM CEMecCTpa.
[IpenoaBaTens OIEHUBACT MPABIWIILHOCTD BBIITOJHEHUS PA3/IEIIOB:

1. Beenenue.

2. Kparkast xapakTepucTHKa 00beKTa POEKTUPOBAHMSL.

3. OnpeneneHue 0KUJAEMbIX JIEKTPUUECKUX Harpy30K I10 LIEXY.

4. Bb16op ymcia 1 MOIIHOCTU TpaHC(HOPMATOPOB LIEXOBON TpaHC(HOPMATOPHON MOJICTAHLIUI

C Y4€TOM KOMIICHCAIIMH PEAKTUBHON MOIITHOCTH.

5. Bei6op 1 000cHOBaHKE CXEMBbl BHYTPULIEXOBOT'O 3IEKTPOCHAOKEHHUS.

6. Br100op 31eKTp0o00OpyAOBaHUS U TPOBOTHUKOB.

7. PacueT TOKOB KOPOTKOI'O 3aMbIKAHUS.

9. 3axntoueHue.

10. Criucok ucnonb30BaHHOM JIUTEPATYPHI.

Kputepun onenkmn:

-OTMeTKa «OTIMYHO» CTAaBUTHCS, €CIIU CTYIECHT BBIIIOJIHUI BCE Pa3fielibl KypcOBOM pabOThI
NPaBUIBHO, CJJaJl €T0 B 3a4E€THYIO HEAEIIO M OTBETUJI NPH 3alllUTe KypCOBOM pabOThI Ha Bce
BOTIPOCHI,

- OTMETKa «XOPOII0» CTABUTCSA, €CIIU CTYJEHT BBIMOIHUI pa3eiibl KypcoBOM paboThI C
HECYIICCTBCHHBIMH HCTOYHOCTSAMHU, CAall KYpCOBYIO pa60Ty B 3aUCTHYIO HEACIIIO U OTBCTHUII IIPU
3alUTe KypcoBOM paboThI Ha BCE BOIIPOCHI.

- OTMCTKA «YAOBJCTBOPHUTCIBbHO» CTABUTCS, €CJIN CTYJACHT BBIIIOJIHWII pa3JiCiibl KprOBOfI
paboThI ¢ HEKOTOPBIMU HETOUHOCTSIMU M 3aTPYAHUIICA B HEKOTOPBIX OTBETAX MPH 3alUTE KypCOBOMH
paboTHI.

- OTMETKa «HEYJOBIETBOPUTEIHHO» CTABUTCS, €CIH CTYJCHT HE BBIIIOIHHUI KYPCOBYIO
paboTy B CPOK.

7.6. OueHouyHble CpeACTBA /I WTOrOBOW AaTTecTAUMH IO HTOraM OCBOCHUSA
AUCHHUILJIMHBI

7.6.1. Bonpochbl K HTOrOBOM aTTeCTAIMA

Cemectp 6
Ne Bomnpocsl
n/n
1 Knaccudukanus npueMHUKOB 3JIEKTPOIHEPTUU
HanexxHOCTh 251eKTpOCHA0XKEHHS TPOMBIIIIICHHBIX IPEANPUITUN




Ne Bormpocst
/1
3 CusnoBble 00IIENPOMBIIIEHHBIE YCTAHOBKH
4 OJEeKTpOIBUTATENIN IPOU3BOJCTBEHHBIX MEXaHU3MOB
5 OIEKTPOTEXHOJIOTMYECKHE YCTAHOBKH
6 OJIEeKTpUYECKHUE OCBETUTEIbHbIC YCTAHOBKU
7 ['paduiK SIEKTPUUIECKUX HATPY30K
[Tokazarenn rpaduKOB SICKTPUUYECKUX HArpy3ok (kKoddduuueHT wnCnoiabp30BaHus,
2 kod(duimenT  BIOYEHUS, KodpdunmeHt 3arpy3ku, KodhdumueHTt  Hopmbl,
K03 uureHT MakcuMmyMma, Kod(p(UIMEHT crpoca, KOIP(OUIMEHT pa3HOBPEMEHHOCTH
MaKCUMYMOB, 3 (EKTUBHOE YUCIIO IITEKTPOIPHUEMHHUKOB B IPYIIIIE)
9 OnpeneneHne cpelHUX Harpy30K
10 | OcHOBHBIE METO/Ibl ONPEAEICHUS PACUETHBIX HATPY30K
11 | BcnoMorarenbHble METO/IbI ONPEEIICHUSI PACYETHBIX HATPY30K
12 | Pacuer Harpy30k oJ1HO()a3HbIX JIEKTPOIPUEMHHUKOB
13 | Onpenenenne 3pPeKTUBHBIX HATPY30K OT IIEKTPOCBAPOUYHBIX YCTAHOBOK
14 | OnpezneneHue NMKOBBIX HArPY30K OT AJIEKTPOCBAPOYHBIX YCTAHOBOK
15 | Knaccuduxkaiys moMenieHuid 1 Hapy»KHbIX YCTaHOBOK I10 OKpYKarollei cpene
16 CxeMbl BbINOIHEHUS nekTpuyeckux ceteit 1o 1000 B (marucTtpanbHble U pajuaibHble
CXEMBI)
17 | KOHCTpYKTHBHOE UCIIOJIHEHHE IIE€XOBBIX CEeTel
18 | Ilpokianka mpoBOAOB M Kabenel B KopoOax M JOTKaxX
19 | Ilpoknajika npoBOJOB U Kabenel B Tpydax
20 | ITpoBojaa. kabGenu. OTKphITasi MPOBOJKA I10 HECTOPAEMBIM IOBEPXHOCTSAM
21 | IloBepxHocTHbIN 3P dekT. DddexT 6anzoctu
22 | OddeKT HHAYKTUBHOIO IEPEHOCa MOITHOCTH
23 | Cxemsbl pacnonoxeHus uH 3-x ¢a3zHoro Toka Hanpsbkenuem 1o 1000 B
24 KomniekTHpie IIMHOTPOBOIBI
25 | KpaHoBble Tposuien
26 | [lutaHune OCBETUTENBHBIX HATPY30K
27 | DnekTpoobOopyI0BaHNE U CETH MOKAPOOITIACHBIX TTOMEIICHUM
28 | DaexTpoobopyioBaHHE U CETH B3PHIBOONACHBIX MOMEIIEHHH
29 Boi6op HampsbkeHus JUid MUTaHUS AJIEKTPONPUEMHUKOB B IIEXOBBIX AJIEKTPUYECKHUX
CeTsX
30 | Ha3nauenue u knaccudukanus noacTaHIUn
31 | BeiOop THUIIOB M UCTIOJHEHUH LIEXOBBIX TpaHc(hOpMaTOpOB
32 KommonoBka 1iexoBbix TII. OCHOBHBIE PEKOMEHIAIMU IO BHIOOPY, BBIMOJHEHUIO U
pasmenieHuro nexoBbix TII.
33 Br160op HOMHMHAJIBHOW MOIIHOCTH TpaHchopMaTopa € y4e€TOM €ro Meperpy304HOu
CIOCOOHOCTH
34 | CnocoObl yMEHBIIEHUs] PEaKTUBHOM MOIITHOCTH B CETSIX MPOMBIIICHHBIX NPEANPUITUI
35 M cToYHMKN peakTMBHOM MOIMHOCTH Ha mpoMblinuieHHbIXx npeanpustusx: CI, C, CK,
KKV
36 Metonuka pacueTa KOMIIEHCAIlMM PEAKTHBHOM MOIIHOCTU B JJIEKTPUYECKHX CETSIX
IIPOMBIIJIEHHBIX PEATPUATUI
37 | Pacuer sanexrpuueckux cerei 1o 1000 B
38 | 3amwmra cereii u ycraHoBok 1o 1000 B
39 KommyTanmoHHble 1 KOMMYTallMOHHO-3alUTHBIE anmnapatsl B cetsx 10 1000 B
40 | OcobeHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbIKaHus B ceTsx 0 1000 B




7.6.2. Kputepuu ¥ HOPMbI OILIEHKH

dopma
NpoBeIeHus!
Cemectp poBel . Kpurtepuu u HOpMbI OLeHKH
MPOMEKYTOYHOI
aTTecTaluu
JK3aMEH oOyuJatroruiicst o0maaeT

rIIyOOKUMHU U IPOYHBIMU
3HaHUSIMHU [IPOTPAMMHOTO
MaTepuaa; pu OTBETe
IIPOJIEMOHCTPUPOBAI
«OTJIIMYHOY UCUEpIbIBAIOIIIEE,
IIOCJIEZI0BATEIBHOE U
JIOTHYECKH CTPOHHOE
U3JI0’KEHUE; TIPABUIIBHO
chopMynrupoBal HOHATUA U
3aKOHOMEPHOCTH 110 BOIPOCY

oOyuaromuiicst o0nanaer
JIOCTATOYHO MOJIHBIM 3HAHHEM
IPOrpaMMHOr0 MaTepHaa; ero
OTBET IPEJICTABIISACT
IrPaMOTHOE U3JI0KEHUE
yueOHOro Marepuaa mno
CYIIECTBY; OTCYTCTBYIOT
CYIIECTBEHHBIC HETOYHOCTH B
(hopMyIUpOBaHUM TTOHSTHIA;,
MPaBWIBHO TIPUMEHEHBI
TEOPETHUYECKHE MOJIOKECHHUS,
MTOJITBEPIKICHHBIC TTPUMEpPaAMU

«XOpOoIIo»

oOyuaroiuiicss uMeeT oo1ue
3HaHUS OCHOBHOTO MaTepHuasa
0€e3 yCBOEHUS HEKOTOPBIX
CYIIECTBEHHBIX MMOJIOKEHU;
(bopMyTUpyeT OCHOBHBIE
MOHSTHUSL C HEKOTOPOH
HETOYHOCTBIO; 3aTPY/IHSETCS B
MIPUBEICHUN TIPUMEPOB,
MIOITBEPIKTAFOTITIX
TEOPETUIECKHUE TIOJIOKCHHUS

«YOOBJICTBOPUTECIIBHO»

oOyJaronuiicss He 3HAET
S3HAYUTCIBbHYIO 4YaCTb
MIPOrPaMMHOTO MaTepUaa;
JOTMYCTHIT CYIIIECTBEHHBIE
«HEYJIOBJICTBOPUTEIBHO» | OIIMOKHU B MPOIECCE
M3JI0)KEHHS, HE yMeeT
BBIJICJIUTH TJIABHOE U C/IETIaTh
BBIBOJI; TPUBOJUT OIIMOOYHEIE
OTIpEICIICHUS




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHMK, yueOHOe

KoanuecTBO B
HAY4YHOM

Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
HanmenoBanue
NPaKTHKYM, JAP.) 3EC
1 Anvaposa T.B., PameBckass | DnekTpocHabkeHue u YyeOHuk 2018 9BC
M.A., CteOynona E.JI.. 3JIeKTPO0OOpyI0BaHNE 3TAHUN U «ZNANIUM.
COOPYKEHHMU COM»
2 | OmnonesaI'. H. DneKTpOCHA0KEHNE IPOMBIIIUIEHHBIX VY4eOHoe nocobue 2018 3bC
MPEeANPUATHN U TOPOJOB «ZNANIUM.
COM»
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHUK, ydeOHOE KO'HH%CTEO B
HAYYHOH
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeToAu4YecKoe mocooue,
HaunmenoBanue
NPaKTHKYM, JP.) 3BC
1 | Kopo6osT'. B. DnekTpocHabKeHue Yy4eOHoe nocobue 2014 ObC "Jlanp"
2 | CunrokoBa T. B.. DneKTpocHaOKEHHE : pacyeT TOKOB Meroanueckue yka3aHus 2014 3BC «IPRbooks»
KOPOTKOT'O 3aMbIKaHUS
3 Haraes /[.A. DneKkTpocHabKeHHe anmnapaToB JlaGopaTopHbIii METOANYECKUI
MPAaKTUKYM 2016 KaOuHeT

Kageapsl




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc] : MyIbTUAMCHHUILIMHApHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004. — PexxwumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., anri.;

— Elibrary [OnexkTpoHHBI pecypc] : HaydHas deKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [DnexkTpoHHbIi pecypc] : [0a3a mannbIx].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

— Science Direct [DneKTpoHHBIN pecypc]| : KOJUICKIUS SJCKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DJIeKTpoHHBIH pecypc] : JKypHal bl HU3IATCIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexum nocrynma : cambridge.org. — 3ari. ¢
9KpaHa. — 3. anriL.;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosammne IO PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok
JieicTBUsL — OecCPOUHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok

neiictBus — 6eccpouno; JJorosop Ne 727
ot 20.07.2016, cpok aecTBus —
06eccpoyHo

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

N/ | NPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
NMOMeIIeHUH ISl CAMOCTOATEIbHOMI

padoThl 00y4YaommMxcs (HoMep ayAuTOPHUH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYyeOHast ay1uTopus AJisi IPOBEICHUS IIpoekTop, sKpaH; CTOJI Y4EHUYECKUI
3aHATUH JEKIIMOHHOTO THIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJI
ayJIUTOPHS IS TPOBEACHUS 3aHATHI y4eHU4YeCKui (MOHOOJIOK) TPEXMECTHBIH,
CEeMHUHAPCKOro TUMA. Y4yeOHas ayIuTOpHs Ul | CTOJ MpenojaBaTeabCKHid, CTyII

| | KYPCOBOTO NPOEKTHPOBAHUS (BBITIOJIHEHUS MpenoaaBaTeNbCKUi, J0CKa ayTUTOpHAs.,
KYpCOBBIX pa0oT). YueOHast ayuTopHs JUis 9KpaH, IPOEKTOP, KAJIIO3H.

MIPOBEJICHUS TPYIIOBBIX U MHJIMBUYaTIbHBIX
KOHCYJIbTAIlMi. YueOHast ayquTopus s
IIPOBEJICHUS 3aHATUHN TEKYLIETO KOHTPOJISA U
MIPOMEXKYTOUHOMU aTTectanuu. (3-211)




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NpakTU4YeCKUX U Ja00paTOPHbIX 3aHATHM,
MOMeIeHUH JJI51 CAMOCTOATENbHOM

padoThl 00yYaKOIMXCs (HOMep ayAuTOPHM)
JlaGoparopus «neKTpooOopyI0BaHIE IIpoekTop, sKpaH; CTOJIBI yYEHUUYECKHE
CTaHIMU U MOJICTAHLIMNA IPEATIPUITHIIN. JIBYXMECTHBIE, CTYJIbsI YY4EHUYECKUE, CTOJI
VYyeOHast ay1uTopusi AJis IPOBEICHUS MIPEN0/1aBaTeIbCKUM, CTYI
3aHSATUN CEMUHAPCKOIO THUIIA. MPEINOJABATENbCKUM, JOCKA ayAUTOPHAS
VYyeOHast ayuTopus A KypcOBOTO (MemnoBast), CTEH/Ibl YHUBEPCAJIbHBIH
MIPOCKTUPOBAHUS (BBIMIOIHEHUS KYPCOBBIX nabopaTopHBIH, CTEH]T

5 pabor). JIEMOHCTPAIIMOHHBIN., CTOJI
VYyebHas ayuTOpHs 1JIs1 TPOBEACHUS KOMIBIOTEPHBIN 0OHOMECTHBIN, 1K,
TPYIIIOBBIX U UHJIMBUAYaTbHBIX JKaIT03U
KOHCYJIbTALIU I
VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS
3aHATUN TEKYIIETO0 KOHTPOJIS U
MIPOMEXKYTOUHON aTTECTAlUU.
(2-203)
[Tomemenue asi CaMOCTOSTENbHOM paObOTHI CToBl yYYEHUUECKHE, CTYIIbS

3 | crynenToB (I'-401) yueHnueckue, [1K ¢ BbIxonom B ceTh

HNuTepuer




