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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .IOArOTOBKA CHELUAIMCTOB IIyTeM (OPMHPOBAHUS HOBBIX HPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs AEATENbHOCTH B cdepe «IIeKTpOIHEpreTuKa M
JNEKTPOTEXHUKA» C TMpuUcBOeHHeM KkBaiupukamuu "MHXeHep MO MNPOEKTUPOBAHHUIO,
OOCITY’)KUBAHHIO U JKCIUTyaTallMu AIEKTPOTEXHUIECKOTO 000pYIOBaHHS dIEKTPUIECKUX CETeH U
CHUCTEM ANEKTpOCHAOKeHus "
[Iporpamma sBIIsIeTCS MPEEMCTBEHHOM K OCHOBHOM 00pa3oBaTENbHOW IMPOrpaMMe BBICIIETO
oOpazoBanus HanpasieHus ToAroToBKH 13.03.02 «DneKTpoIHEPreTHKA U AIEKTPOTEXHUKAY.

[Iporpamma cocTaBJ/ieHa B COOTBETCTBUM:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM  BBICIIETO
oOpa3oBaHus MO HampaBieHHIO MoAroToBkH 13.03.02 DiexTposHepreTHKa U ANEKTPOTEXHUKA,
YTBEPKACHHBIM MpuKkazoM MwuHOOpHayku oT 28.02.2018 1. No 144, 3aperucTpupOBaHHBIM B
Muntocre Poccun 22.03.2018 1. Ne 50467.

- ¢ [Ipodeccnonansubm crarmapToM 20.012 «PaboTHUK MO OpraHU3aIlluu IKCILTyaTaIl[uu
ANEKTPOTEXHUYECKOTO 0OOPYIOBAaHUS TEIUIOBOM SJIEKTPOCTAHIIUUY, YTBEPKIACHHBIM MPUKA30M
Muntpyna 06.07.2015 1. Ne 4281, 3apeructpupoBanibiM B Muntocte Poccun 29.07.2015 r. Ne
38254, ypoBenb kBanudpukanuu 6.

- ¢ [IpodeccuonansupiM ctangaptToM 16.147 «Crienuanuct 1mo mpoeKTUPOBAHUIO CUCTEM
ANEKTPOCHAOKEHUSI OOBEKTOB KANMUTAIBHOTO CTPOUTENBCTBAY, YTBEPKICHHBIM IMPUKA30M
Muntpyna 30.08.2021 r. Ne 5901, 3apeructpupoBannbiM B Muntocte Poccun 04.10.2021 r. Ne
65246, ypoBeHb KBanupuKauu 7.

- ¢ IpodeccnonambubiM  cranmaptom 20.032  «PaboTHUK TIO OOCITY>KWBAHHIO
o0Opy/noBaHUsl TMOACTAHLUN DSJIEKTPUUECKUX CEeTei», YTBEP)KIEHHBIM INpuKazoM MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muniocte Poccun 04.10.2021 r. Ne 65260,
YPOBEHb KBaJIHpUKaIUu 6.

- ¢ [Ipodeccuonanbubim cranpaprom 20.016 (3amenen) «PaboTHHMK MO 3KCILTyaTaluu
JIEKTPOTEXHUYECKOTO 000pYIOBaHUS TEIJIOBOM 3JEKTPOCTAHIMMY, YTBEP)KJICHHBIM NPHKA30M
MunTtpyna 05.10.2015 1. Ne 6901, 3apeructpupoBanibiM B Muntocte Poccun 05.11.2015 r. Ne
39602, ypoBeHb KBanu(puKauu 5.

- ¢ [Ipodeccuonanpasim crangapTom 20.042 «PabOTHUK TTO AMATHOCTUKE 000pYAOBaHUS
MEKTPUYECKUX CETEM METOJaMU MWCHBITAHUM W W3MEPEHHI», YTBEPKACHHBIM IIPUKA30M
Muntpyna 15.01.2024 r. Ne Ne 8n, 3apeructpupoBanHbiM B MuHtocte Poccun r. Ne,
YPOBEHb KBaJTHpUKaUU 6.

- ¢ [IpodeccuonansubiM crangapTom 20.034 «PaGoTHHK 1O OOCITY’)KMUBaHUIO U PEMOHTY
00OpYyJOBaHUS PENEHHON 3alUThl M aBTOMATHKHU AJIEKTPUUYECKHX CETei», YTBEp>KACHHBIM
npukazomM Muntpyna 09.11.2021 r. Ne Ne 786H, 3apeructpupoBaHHbiM B MuHrocte Poccnn

r. Ne, ypoBeHs kBasupukauu 6.

®opma peaju3anuu: o0yuyeHHE C MPUMEHEHHUEM JIHUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJOTHH.

®Dopma 00yYeHHUsI: OYHO-3a04YHAas.

Pexxum 3angaTui:



Pacniucanue 3aHATHIl 1[0 [IONOJHUTENBHOM 00pa30BaTEIbHON MpPOrpaMMe MOXKET
YCTaHaBJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymnnbl. KoHKpeTHbIE 1aThl IPOBEIECHUS 3aHATHH
YKa3bIBalOTCS B JOTOBOPE Ha OKa3zaHHE 00pa30BaTEeNIbHBIX YCIyT. JlaHHBIE paclMCaHUs XPaHSITCS
B DJIEKTPOHHOHM CHCTEME ydeTa XoJia peajM3allu MporpamMmsl Ipu ee Hainuyuu. Ilpu mobGom
rpaduke 3aHATHI yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HENENIO, BKIIOYAs
BCE BHJIbl Ay TUTOPHOI U BHEAYAUTOPHOU (CaMOCTOSITEIbHOM) yueOHOH paboThI CaylIaTess.

TpeOoBaHMsi K YPOBHI0O MOATOTOBKH CJymiaTtejs, Heo0XOAUMbIe JJs1i OCBOEHUS
NpPOrpamMMbl: JIMIA, KETAIONINEe OCBOWTH JIOTOTHHUTEIHHYIO 00pa30BaTeIbHYIO MPOTPAMMY,
JOJKHBI UMETh HIIM TOJTy4aTh BhICIHIEE WK cpeaHee npodeccruonanbHoe oOpazoBanue. Hamnuaue
YKa3aHHOTO 00pa3oBaHusl JIOJDKHO IIOJATBEP)KIAThCS JOKYMEHTOM TI'OCYJapCTBEHHOIO WIIN
YCTaHOBJIEHHOT'0 00pa3lia, Uik akaJeMHUUeCKON CIpaBKOW O MPOXOKICHUH 00YUEeHHUS.

BoinaBaemMblii JOKYMEHT: IIPH YCIICITHOM POXOKICHUN IPOTPAMMBI M CIIaue UTOTOBOU
aTTeCTalldd BBIJACTCS JUIUIOM O TPO(ECCHOHATBLHOW TMEPEoArOTOBKE YCTAHOBICHHOTO
obpasra.

Cpoxk 1eiiCTBHS UTOTOBBIX IOKYMEHTOB

Cpox neiCTBUS UTOTOBBIX JOKYMEHTOB PEIJIAMEHTHUPYETCSI Ha OCHOBE IPaBUJI IO paboTe
C mepcoHaoM B cdepe MeATENbHOCTH MJaHHOW MPOrpPaMMBbl, YCTAHABIMBACTCS HA OCHOBE
coJiepKaHus TPOrpaMMBbl M COCTaBIIsIET (B roj1ax): 6eccpoyHo.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Ta6auna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
VK-2: Cnocoben 3HaTh:
OMpEeNEeNATh KPyr 3a/1ad B | - KpPyr 3aJad B paMKax T[OCTaBICHHOM IeJIM HU BBIOOP
paMKax MOCTaBJICHHOMN ONTUMAIBHOTO CIOCO0A WX PEIICHHs], UCXO U3 JICUCTBYIOIINX
I[eJTH U BEIOUPAThH MIPABOBBIX HOPM, HMEIOIIIUXCS PECYPCOB U OTpaHHueHUi B chepe

ONTUMAIILHBIE CIIOCOOBI X | SJICKTPOIHEPTETHKH U JICKTPOTCXHHKH. .
pEIICHUs, UCXOMS U3
JCUCTBYIOIIUX MPABOBBIX | YMeETh:

HOPM, UMEIOIITHXCS - (GOpMyIIMPOBATh COBOKYITHOCTH 33/1a4 B PaMKaX MOCTaBICHHON
pPECYPCOB M OTPAaHUYEHUH | e,  OOECNeYMBAIONIMX €€ JOCTHKeHHe B cdepe
AJICKTPOIHEPTCTUKH W JJICKTPOTEXHHKH C TPUMEHEHUEM
JICHCTBYIOIIUX MTPABOBBIX HOPM.

Braners:

- BbIOOpOM HamOoiiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHMS 3aj1ad,
VUUTBHIBAs JICUCTBYIONIME IPABOBBIC HOPMBI WM HMEIOIIUECS
YCIIOBHS, PECYpPChl U OTPaHUYCHUS B cepe ICKTPOIHEPIrEeTHKH
U DJICKTPOTCXHUKH.

VK-1: Cnocoben 3HaTh:

OCYIIIECTBIISTH TIOUCK, - TIpUeMbI (METO/IbI) TIONCKA, KPUTHYECKOTO aHAJIM3a U CHUHTE3a
KPUTHUYECKHI aHaTN3 U uH(pOpMaIInK;

CUHTE3 HH(POpMAITUH, - OCHOBBI TNPUMEHECHHSI CHUCTEMHOIO TIOJIXOJa JUIsl PEIICHUs
MIPUMEHSITh CUCTEMHBIN MOCTAaBIIEHHBIX 3a7ad B  cdepe INEKTPOIHEPTETUKU U
TTOJIXOJT JJTST PEIICHUS AIIEKTPOTEXHUKH.

IIOCTABJICHHBIX 3aaa4

YMeTh:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTHYECKHUN aHAIIN3;

- 00001maTh pe3ynpTaThl aHANM3a AJS PElIeHUs MOCTaBICHHOU
3a/1auu B c(hepe IIEKTPOIHEPTETUKHU U DIICKTPOTEXHUKH.
Bnaners:

- BnazmeTs HaBRIKAMH KCIIOJIBE30BAHMUS CUCTEMHOIO ITOIX0AA JIJIsS
pellieHusl MOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
AIIEKTPOTEXHUKHU.

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYZIOBBIE (YHKIIUU B COOTBETCTBUHU C MPO(ECCHOHAIBHBIM CTaHIapTOM (Tadu. 2).
YpoBeHb KBaMpUKAIIH 6.



[IpakTHKO-OpHEeHTH]

Tabnuua 2

DOBAHHBIC Tpe6OBaHI/Iﬂ K pE€3yjibTaTaM OCBOCHHUA IMTPOTrpaMMbI

TpynoBbsie QyHKIINU

TpeOGoBaHMsI K pe3yibTaTaM

16.147 «Cnenuanuct

I10 IIPOCKTUPOBAHUIO CUCTEM 3JI€KTpOCH36)KeHI/IH 00BEKTOB
KalluTaJIbHOI'O CTPOUTCIILCTBA)

ITK-1174/A/01.6/1
CIOCOOCH OCYIIECTBIISATh
pa3paboTKy padboueit
JOKYMEHTAIIUH CUCTEM
AJIEKTPOCHAOKECHUS
(a51eKTpOoCcHAOXKEHHE,
OCBEIICHHUE, 3a3EMIICHHE,
KaOelbHbIE U BO3AYILIHbIE
CeTH) OOBEKTOB
KaIluTaJIbHOTO
CTPOUTENIbCTBA

TpynoBbie 1elCTBUA:

- IlogrotoBka cnenudukanuu B cOCTaBe KOMILUIEKTa paboueii
JIOKYMEHTaIIH;

- Pa3paboTka 3CKM3HBIX YepTekeil OOIUX BHUIOB HETHIIOBBIX
HA3JICIINH;

- OnmcaHue pPEKOMEHIYEMBIX METOJOB MOHTa)xa KaOeled u
IIPOBO/IOB;

- CocraBnenue u odopmieHue cnenuduranuu o0OpyIOBaHUS,
U3JeNuil 1 MaTepHuaoB;

- IlpoBepka TekcTOBOM M Tpaduuecko dYacteil paboueit
JIOKYMEHTAIlUU CUCTEM JIEKTPOCHAOXKEeHUs (JIEKTpOCHAOKEHHUE,
OCBEILIEHUE, 3a3eMJICHUE, KaOelbHbIE U BO3AYIIHBIE CETH) Ha
COOTBETCTBUE  YTBEP)KICHHBIM  IPOEKTHBIM  pELICHUSIM
IIPOEKTHOM JTOKYMEHTAlNH;

- PazpabGorka palouux depTexeil, NpeJHA3HAYEHHBIX IS
MIPOM3BOJICTBA YIEKTPOMOHTAXHBIX Pa0OT.

YMenus:

- OueHuBaTh COOTBETCTBHE paboueill JOKYMEHTAUUU HPUHATHIM
IIPOEKTHBIM PEIIECHUSM TPOEKTHOW JOKYMEHTAIlUU CHCTEMbI
AIEKTPOCHAOKEHHUS;

- Yurarh 3CKU3HBIE M pabouue YepTexu rpapuueckoi 4actu
paboueil 1 MPOEKTHOM TOKYMEHTALUY;

- OnpenensiTb CXeMbl U METOAbl MOHTaXKa 3JIEMEHTOB CHUCTEMBI
ANIEKTPOCHAOKEHUSI B 3aBUCUMOCTH OT MPUHATBHIX TEXHUYECKUX
pelieHuit pabouelt JOKyMEHTallNH;

- [IpuMensTH IpOrpaMMHBIE CpeICTBA IS 0opMIIeHUs paboueit
JIOKYMEHTAIIUU CUCTEM AJIEKTPOCHAOXKEHUS (3JIEKTPOCHA0KEHUE,
OCBEIICHUE, 3a3eMJICHHe, KaOelbHble W BO3JYLIHBIE CETH)
(1OKyMEHTOB B TEKCTOBOM (opme, pabouynx uepTexei,
cneurdukanuy 060pyI0BaHUS U U3AEIHA);

- BriOupars anroputm, crnocoObl pa3paboTku U odopmiieHus
ACKU3HBIX M PabOYMX YepTekeil B cocTaBe KOMILUIEKTa pabodei
JIOKYMEHTAIIUN CUCTEM DJICKTPOCHAOKEHUS (IJIEKTPOCHAOKEHHE,
OCBEIICHNUE, 3a3eMJICHHE, KaOeJIbHbIE M BO3YIIHBIE CETH).




3HaHus:

- CxeMbl W METOAbl MOHTaXa JJIEMEHTOB  CHUCTEMbI
AJIEKTPOCHAOKEHNUS,

- CucreMa yclnoBHBIX 0003HaUYE€HUN B IPOEKTUPOBAHUU;

- CocraB koMmIUIeKTa pabodell JTOKYMEHTAlMH CHCTEM
ANEKTPOCHAOKEHUS (3mmeKkTpocHaOXKEHHE, OCBEIICHHE,
3a3eMIIeHUE, KaOENbHBIC U BO3YIITHBIC CETH);

- TpeboBanusi oxpaHbl TpyJa U Mepbl 0O€30MaCHOCTH TpHU
MPOSKTUPOBAHUH CUCTEMBI DJIEKTPOCHAOKCHHSI,

- [IpaBuia TeXHUYECKOM KCIUTyaTalluy IEKTPUUECKUX CTAHLIUN
U CeTeli;

- [IpaBuna TEXHOJIOTHYECKOT0 (YHKIIMOHUPOBAHUS
AIIEKTPOIHEPTETHUECKUX CUCTEM;

- [IpaBuina pa6otel B CAIIP s ohopMIIeHHS YepTEKEN;

- TpeOoBaHUsT HOPMATHBHBIX MPABOBBIX AKTOB M JOKYMEHTOB
CUCTEMBbl TEXHHYECKOT'O PEryJIHpOBaHUS B TPaJOCTPOUTEIBHON
JIeATeTbHOCTH K YCTPOMCTBY y3JI0B CUCTEMBI
AIIEKTPOCHAOKEHUS;

- TumnoBble TMPOEKTHBIE pEHICHHS 10 y3JIaM CHCTEMBI
AIIEKTPOCHAOKECHHS.

20.032 «PaboTHHK 1O 00CITYXKHBAaHUIO 000PYIOBaHHS MTOJCTAHIUIN SJICKTPUIECKUX CETEI

I1K-828/G/01.5/1
CIIOCOOCH OCYIIECTBIIATh
MOHHUTOPHUHT
TEXHUYECKOTO COCTOSHUS
o0opynoBaHus
MOJICTaHIIN I
AJIEKTPHUYECKUX CeTeH

TpynoBsie neiicTBus:

- IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTpPOB 00OpYJOBaHHS MOJCTAHIUN 3JIEKTPUYECKUX CETEeH,
OlICHKa KaudecTBa paboT 1O OOCIyXHBaHUIO O0OpYIOBaHMS
MOJCTAHLUIN 2JEKTPUUECKUX CETEH.

YMeHus:

- CamoCTOATEeNbHO TMOJJCPKUBATh M TOBBIINIATH YPOBEHb
npodeccnoHanbHOM KBATU(DUKAIINH;

- AHanu3upoBaTh W TPOTHO3UPOBATH CHUTYAIIUIO COCTOSHUS
000pyI0BaHUs OJICTAHITNI STIEKTPUUECKUX CETEH.

3HaHUA:

- Hopmbel u TpeboBaHus, CTaHAAPTHl 10 HUCHBITAHUSAM
obopynoBaHus MIOJICTaHIU I NIEKTPUYECKUX ceren,
IIyCKOHAJIAJIKE;

- XapakTepHble TPHU3HAKH TOBPEKIECHUN 00CITyKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CEeTEeH;

- OCHOBBI ANEKTPOTEXHUKH.

20.012 «PaboTHUK 110 OpraHu3aluy HKCIUTyaTalllK 3JIEKTPOTEXHUYECKOTO 000PYyI0BaHUS

TEIJIOBOM SJICKTPOCTAHITUN >




I1K-495/A/02.5/1
CIIOCOOCH BBIMOJHSITh
pocTeie padoT 1o
IUIAHUPOBAHHIO
IKCILTyaTalUH
ANEKTPOTEXHUYECKOTO
obopynoBaHus

TpynoBbie 1elCTBUA:

- CocraBnenune rpaduka 00X010B " OCMOTpPOB
AIEKTPOTEXHUUECKOTO obopynoBaHus, MEXaHH3MOB nu
YCTPOMCTB, HAaXONAIIMXCS B  BEIACHUU  MOJpa3ACIICHUs,
OIEPaTUBHBIM NIEPCOHAJIOM;

- IlogroroBka mepedHs pabOT MO TEKYyIIEeH JKCILTyaTallud U
IJJAaHA WX  BBIIOJHEHHUS  NEPCOHAJIOM  COBMECTHO  C
PYKOBOJIUTEIIEM, OTBEUYAIOIIUM 3a AKCILTyaTaluio
ANEKTPOTEXHUYECKOTO 000PYI0BAHUS.

YMeHus:

- COoCTaBIISITh OTYETHBIC JIOKYMEHTHI;

- Ompenenars COCTaB W MOCIEAOBATEIHLHOCTh HEOOXOIUMBIX
JIEHCTBHI MPHU BBITIOJIHCHUH padoT;

- AHanu3upoBarh UHGOpPMAIUIO, GOPMUPOBATH TPEICTABICHUE
0 CUTYalIUH.

3HaHUS:

- TpeGoBaHusi  OXpaHbl  TpyAa MpU  IKCIUTyaTallUH
AIIEKTPOYCTAHOBOK (JI1 COCTABIICHHS NEpeYHsl paOdOT B MOPSIKE
TEKyIIeH SKCIUTyaTalun);

- [IpaBuna sKCIuTyaTanuy 3JIeKTPOTEXHUYECKOTO 000PYAOBaHMUSL.

20.016 (3amenen) «PabOTHHK MO AKCIUTYaTAIlMH AIEKTPOTEXHUYECKOTO 000PYIOBaAHHUS

TEIJIOBOM JIEKTPOCTAHIIUN

ITK-560/A/03.4/1
CIOCOOEH OCYIIECTBIIATh
BBIITOJTHCHHUEC MMPOCTHIX U
CpEeIHEH CIIOKHOCTH PaboT
10 TEXHUYCCKOMY
00CITy’)KUBAaHUIO
ANEKTPOTEXHUYECKOTO
o0opynoBaHus

Tpynoseie nelcTBUS:

- VYcrpaHeHHe MEJKUX HEMoNaJoKk U JedekToB B padore
3aKPEIJICHHOTO  AJIEKTPOTEXHUYECKOTO0  00OpYIOBaHUS  IPHU
YCIOBMH, YTO HX YCTpaHEHHE He TpedyeT NpUOIMKEHUus K
TOKOBEAYIIMM dYacTsaM (paboTa Ha KOXyXe WIM IPHUBOJIE
BBICOKOBOJIBTHOTO 000pYy/10BaHHUs);

- HWudopmupoBaHue pyKOBOJICTBA U BHECEHHE 3alicedl B
OTEPATUBHYIO JOKYMEHTALIUIO O BBISIBICHHBIX Je(eKTax;

- [Ipodunaktuyeckoe oOCITyKMBAaHUE U YHUCTKA 3aKPEIJICHHOT'O
AIIEKTPOTEXHUYECKOTO  00O0pY/NOBaHMS B  COOTBETCTBUU C
nepeyHeM  paboT, BBINOJHAEMBIX B  MOpSAAKE  TEKylel
IKCILTyaTalu.




Ymenus:

- 3aMepATh HarpeB TOKOBEAYIIMX YacTell 3aKpEeIrIeHHOTO
AIIEKTPOTEXHUYECKOTO0 O00OpyJOBaHUs, JIOJIMBATH MAacjio B
MNOJAIINUIHUKY ~ BJIEKTPOJABUIATENIEd M BBIIOJHATh  JIpyrue
OTIepaIuu COTJIACHO MEPEUYHI0 padoT, BHIMOIHSIEMBIX B MOPSIKE
TEKyILEH IKCILTyaTaluu;

- BpiABIATE W yCTpaHITh MENKHE HEUCIPABHOCTH B pabore
3aKpEIJICHHOTO AJIEKTPOTEXHUYECKOr0 000pyA0BaHNUS;

- KonTposmmposars COCTOSIHUE penenHon 3aLLHUTHI,
AJIEKTPOABTOMATUKHU U CUTHAIIU3ALNY;

- Ilpon3BoanTh TEXHUYECKOE OOCTY)KMBaHUE CETH pabouero u
ABAPUIHOIO OCBEUICHUS HA 3aKPEIUICHHOM YYaCTKE;

- [IpuMeHTh COBPEMEHHBIE CPELICTBA CBS3H;

- UuTaTh 3JIEKTPUUECKUE CXEMBI;

- M3naratp TeXHUYECKYIO HHPOPMALIHIO;

- BecTu oneparnBHO-TEXHUYECKYIO JOKYMEHTAIUIO.

3HaHUS:

- OCHOBBI IEKTPOTEXHUKH;

- DJIeMEHTapHbIE OCHOBBI TEMJIOTEXHUKH;

- TexHonoruueckuil mporecc MNPOU3BOJACTBA TEIJIOBOH U
ANEKTPUYECKON SHEPTUU;

- Ha3nayenue, mnpuHIMI ~ JeMCTBUSA,  KOHCTPYKTHBHBIE
OCOOCHHOCTH M TEXHUYECKHE XapaKTEPUCTHKU 3aKPEIUIEHHOTO
AJIEKTPOTEXHUYECKOr0  00OpYyIOBaHUSA, OCOOEHHOCTH  €ro
OKCIUTyaTallii B HOPMAJIbHBIX, PEMOHTHBIX, AaBAPUIHBIX H
MOCJI€aBapUMHBIX peXKUMax;

- [IpaBuinia sKcITyatalliy ¥ alrOpuTM PETryJINPOBaHUS PEKUMOB
paboThI 3aKPEIIEHHOTO ANIEKTPOTEXHUUECKOr0 000pyI0BAHNUS;

- TepputopuaibHoe pacrnosoxxeHue 3aKpETICHHOTO
ANEKTPOTEXHUYECKOTO 000PYI0BAHHS;

- HasHaueHne ¥ mnpUHOMIT ACWCTBUS aBTOMATHYECKHX U
PEeryaupyIOIUX  YCTPOWCTB,  TEXHOJOIMYECKMX  3allluT,
OJIOKUPOBOK U CUTHAJIM3aIHH, YCTAaHOBJICHHBIX  Ha
AIIEKTPOTEXHUYECKOM 000pYyI0BaHUU;

- [TpaBuna " HOPMBI UCTIBITAHUS W30JISLUT
ANEKTPOTEXHUYECKOTO 000PYI0BAHHS;

- XapakTepHble HEHCIIPABHOCTH U MOBPEKICHUS 3aKPEIJICHHOTO
AIIEKTPOTEXHUYECKOT0 000PYJOBAHUS U YCTPOUCTB, CIIOCOOBI UX
ornpezieNieHusl U YCTpaHEHUs;

- 'naBHas snextpuueckas cxema TOC (moacranuun);

- Cxema nepsuuHOi kommyTanuu TOC (moacTaHIUN);

- CxeMbl aBTOMATHKM, CHTHaJU3allMM U  OJOKHUPOBOK
ANEKTPOTeXHUYECKOTO 0bopymoBanus TOC, 3aKperieHHOTO 3a
1EXOM (TMOApa3IeICHUEM);

- I'paduk nmpodunakTuyeckux paboOT Ha AIEKTPOTEXHUUYECKOM
000py/I0BaHUM.




20.042 «PabOTHHK 1O TMAarHOCTUKE 00OPYAOBAaHUS JCKTPUUECKUX CETeH METoIaMu

WCTIBITAHUN U U3MEPEHUI

I1K-1291/A/03.3/1
CrniocoOeH oCynIecTBIISTh
KOHTPOJIb TApaMEeTPOB
o0opyoBaHUs
BJIEKTPUYECKUX CETEU
METOJaMHU
HEpa3pyIIAIOLIETO
KOHTPOJISl B COCTaBe
Opuraabl

TpynoBbie 1elCTBUA:

- KonTpons mnapameTpoB BBOJOB U NIPOXOJHBIX H30JISTOPOB,
TpyOYaThIX  pa3psSAHUKOB  METOJaMH  HEepa3pyMIAOIIETo
KOHTPOJIS;

- KoHTpons mnapamMeTpoB KOMMYTAIMOHHOTO OOOpYHIOBaHUs
METOJaMH HEPA3PYLIAOIIEr0 KOHTPOJIS;

- KonTposnp mapamMeTpoB  CHIOBBIX  TpaHC(HOpPMATOpPOB,
aBTOTpaHCHOPMATOPOB M MACISHBIX PEAKTOPOB METOJaMU
HEpa3pyILIAOUIEr0 KOHTPOJIS;

- KonTpons mnapameTpoB KOMIUIEKTHBIX PACIPEEIUTEIbHBIX
YCTPOMCTB BHYTPEHHEH W HAPYKHOM YCTAHOBKH METOJAMU
HEepa3pyIlaIIero KOHTPOJIS;

- KoHTpons mapamMeTpoB HU3MEPHUTEIBHBIX TpaHC(HOPMATOPOB
METOJaMH HEPA3PYLIAOIIEr0 KOHTPOJIS;

- KoHTponms mapaMeTpoB BO3AYIIHBIX H KaOCIbHBIX JIMHUAN
AJIEKTpoIiepead METOJaMU HEepa3pyILaloIIero KOHTPOJIS.

YMeHus:

- O6cnyxuBaTh M3MEPUTENbHOE 000pyIOBaHUE, MPUMEHIEMOE
OpU M3MEPEHHMU IapaMeTpoB OOOpPYIOBAaHUS 3JNEKTPUUECKUX
ceTei;

- IlpumensaTs cpeactBa  MHAMBUAYAJIBHOM — 3aIUUTBI U
AIIEKTPO3AIIUTHBIE CPE/ICTBA;

- [IpucoenHATE UCHBITATEIbHYIO YCTAaHOBKY B COOTBETCTBUU C
METOANKON [IPOBECHUS WCIIBITAaHUI o0opynoBaHus
AIIEKTPUYECKUX CETEN;

- [IpuMeHsITh cripaBOYHBbIE MaTepualbl B 00JaCTH TEXHUYECKOTO
JUarHOCTUPOBaHUA  OOOPYAOBAaHUS  INEKTPHUUECKUX  ceTel
METOJAMH MCIIBITAHUM U U3MEPEHUM.




3HaHUS:

- BO3MOXHOCTH HMCIIONB30BaHMsI KOHTPOJIBHO-U3MEPUTENBHON U
JIMarHOCTHUYECKOH arapaTypsl;

- OCHOBBI WEKTPOTEXHUKH U NIEKTPOHUKH;

- [IpaBuina yCcTpoMCTBa 3JIEKTPOYCTAaHOBOK;

- [IpaBuna TEXHUYECKOM IKCILTyaTalluy IEKTPUYECKUX CTAHLINUN
M ceTed B O0JACTH TEXHHYECKOTO  JUAarHOCTUPOBAHHSA
000pyI0BaHUS IIEKTPUUECKHUX CETEH;

- OCHOBHBIE METO/Ibl HEPA3PYLIAIOIIET0 KOHTPOJIS;

- OO0beM U HOPMBl UCHBITAHUH  3JIEKTPOOOOPYIOBaHUS,
HEO0XOUMBIE /7S BHIIOJTHEHUS TPYIOBBIX (DYHKITHIA;

- HopmaruBHBIE IpaBOBBIE AaKThl, JIOKAJIbHBIE HOPMAaTHBHBIC
aKThl M  TEXHHUYECKas JOKyMEHTalMs, OTHOCAILIMECS K
JEATCIIBHOCTH IO HCIHBITAHUAM M M3MEPEHUIO I1apaMeTpOB
000pyI0BaHUs MIEKTPUUECKUX CETEM;

- HazHauenue u npuHLIMNNAIBHOE YCTPOMCTBO anmaparypsl s
UCIBITAHUM M M3MEpPEHUH Ha DJIEKTPOCTAaHLUMAX U B
IIEKTPUYECKUX CETHX;

- MeTouku MpoBeIeHUS! UCIBITAHUI U M3MEpPEHUs] apaMeTpoB
000py10BaHUS SJIEKTPUUECKUX CETEH;

- KOHCTpYKTHUBHBIC M TEXHUYECKHE OCOOCHHOCTH, YCTPOHUCTBO H
TEXHUYECKHE  XAPAaKTEPUCTHKU  IPUMEHSAEMBIX  CPEICTB
M3MEPEHUI U NCIIBITaTEIbHOIO 000PY10BaHUS;

- UHCTpyKIMS 110 IPUMEHEHUIO U UCIIBITAHUIO CPEACTB 3alIUTHI,
HCIIOJIB3YEMBIX B AJIEKTPOYCTAHOBKAX;

- VYCTpOMCTBO M OCHOBHBIE TEXHHYECKHUE XapaKTEPUCTUKU
000pyIOBaHUS AIEKTPUUECKUX CETEH.

20.034 «PaboTHHK 1O 00CTYXHBAaHUIO U PEMOHTY 000pYyIOBaHHUS PEICHHOM 3alUThHI U

ABTOMATHKHU SJICKTPUYCCKUX ceTeiy

ITK-839/A/01.3/1
Crioco6eH oCcylecTBISITh
MOJITOTOBKY K
BBITTOJIHEHHUIO TIPOCTHIX
BUJIOB PabOT 1O
TEXHUYECKOMY
00CITy>)KUBAHHIO U
peMoOHTYy ycTporicTtB P3A

TpynoBeie 1elCTBUS:

- BoimonHenue paboTr mo dYeprexkaMm, CXEMaM, 3CKU3aM U
COCTABJICHUIO 9CKU30B, CXEM U YEPTEIKEU NPOCTBIX ACTANICH;

- OmnpeneneHue 3JIEMEHTAapHBIX HEUCHPABHOCTEH MPOCTHIX
3aILHNT;

- PeBusms anmaparypbl NpPOCTBIX 3aIUT, ABTOMATHYECKHUX
BBIKJIIOUATEIIEH U DJIEKTPOMEXaHUYECKUX PEIIe.

Ymenus:

- IlpumeHsTh  ceTeBbIE  KOMIMBIOTEPHBIE  TEXHOJOTHH,
CTaHAapTHBIE O(HCHBIE MPUIOKEHHS Ha YPOBHE MOJIB30BATENS;

- IlpomsBomuth paboTEl ¢ coOmoAeHHEM TpeOOBaHMIA
0€30IMacCHOCTH;

- [IpoBepsATh MPOCTHIE 3aIUTHI WM OTIEIHHBIE UX DJIEMEHTHI B
nabopaTopuu;

- PaboTaTh ¢ n3MepUTETHLHON M HCIIBITATEILHOM anmapaTypou.




3HaHUS:

- Anmapatypa Ui IPOBEPKHU 3alUTHI, Ul PETyIUPOBAaHHS TOKa
U HaIPsDKEHUS;

- llopsgox  BbImonHEHHS ~ paboOT MO  TEXHUYECKOMY
00CIyKUBAaHUIO IIPOCTHIX 3aIINT;

- IlpaBunma Oe3omacHOCTH TpH PabOTe C HMHCTPYMEHTOM W

IIPUCTIOCOOIEHUSIMH;

- DnektpousMepuTenabHble  HPUOOPBI M 3JIEKTPUUECKUE
M3MEPEHMS;

- YcTpoiicTBo YHHUBEPCATbHBIX u CHelHalbHbIX
IIPUCIIOCOOIEHUHM, MOHTEPCKOIO HHCTPYMEHTa M  CpPEICTB
W3MEPEHHI;

- CriocoObI MPOBEPKU CONMPOTUBIICHHUS M3OJISIUH W WCIBITAHUS
€€ MOBBILIEHHBIM HaNPSHKEHUEM;

- Csenmenuss 00 ycrpoiictBax P3A, mnpuMeHseMmblx Ha
000pyI0BaHUU AIIEKTPUYECKUX CETEH;

- PexxuM paboThI akKyMYJISITOPHBIX OaTapei;

- O6mue cBeneHus 00 MCTOYHHMKAX M CXEMaX AIIEKTPOIMTAHUS
OTIEPATUBHOTO TOKa, MIPUMEHSEMBIX Ha 00BEeKTaxX
AIEKTPOIHEPIeTHKY;

- OCHOBBI TEXHUYECKON MEXaHUKHU, (DU3UKH;

- Knnaccudukanus pene;

- ICTOYHUKHN M CXEMBbl NMHUTAHHUS MOCTOSSHHOTO M TIEPEMEHHOTO
ONEPATUBHOI'O TOKA;

- [IprHIMnN nelicTBus pene;

- IlpuBoABl BBICOKOBOJBTHBIX BBIKIIOUYATENEH U  OCHOBBI
JIMCTAHIIMOHHOTO YIPABJICHUS UMH;

- OcHoBHbIE TpeOOBaHUSI MPHU MPOBEPKE MPOCTHIX YCTPOUCTB
P3A;

- OcHOBHBIE TPeOOBaHMS K peIeHON 3alIuTe;

- OCHOBBI PHEPTETUKH, DTIEKTPOTEXHUKH U aBTOMATHKH,

- O0me cBeleHUs 0 MaTepualiax, MPUMEHSEMBIX TPU PEMOHTE
MPOCTHIX 3aIIUT;

- Ha3naueHue ciecapHOrO M MOHTEPCKOTO HWHCTPYMEHTA,
MIPUMEHSEMOT0 IIPU PEMOHTE MPOCTHIX 3aIIUT;

- KoHCTpyKIIMu M 3aluTHBIE XapaKTEPUCTHUKUA aBTOMATHUYECKUX
BBIKJIFOYATEIICH.

2.2. XapakTepuMCTHMKAa HOBOI0O BHIAa NPO(eCcCHOHAIBHOH [IesiTeJbHOCTH, HOBOI
KBaJTM(PUKauu

B pesynbrare ocBOeHUs JOMOIHUTEIBHONW 00pa3zoBaTesbHON mporpammsel « Cneyuanucm
8 cghepe d1eKmMpoIHEpeeMUKU U INeKMPOMEXHUKYY CIyIIaTeNlb JOJDKEH ObITh TOTOB K OOJIACTH
po¢eCCUOHATBHON JIEATETLHOCTH, 00BEKTAM U 3a/1adaM.

Oénacmuv/cheppr  mpodecCHOHATBHONW — EATENBHOCTH  CIIyIIATeNs,  MPOIIEIIEeTO
o0ydeHue 1o nporpamme mpodecCHOHATLHON MEePETNOTOTOBKH BKIIFOYAET:



- 40 CxBo3HBIE BUABI TPO(PECCHOHATBHON 1EeATETFHOCTH B IPOMBIIIJICHHOCTH (B cepax:
MIPOEKTUPOBAHMSI M SKCILTyaTallUU AJIEKTPOIHEPTETUYECKUX CHUCTEM, DJIEKTPOIHEPreTHUYECKUX
KOMILJIEKCOB, CUCTEM DJICKTPOCHA0KEHUS, aBTOMATU3ALINH U MEXaHU3AIMK IPOU3BOJICTBA).

- 24 ATomHas IPOMBILUIEHHOCTH (B chepax: MPOSKTUPOBAHMS U IKCILTyaTalluu O0BHEKTOB
AJIEKTPOIHEPTETUKU; TEXHUYECKOTO OOCITY)KMBAHHSI M PEMOHTA AIIEKTPOMEXAaHHUYECKOTO
00opyI0BaHUA).

- 20 DnekTposHepreTuka (B cepe 3MeKTPOIHEPTETUKH U DIICKTPOTEXHUKH ).

- 16 CTpouTensCTBO U KUIHUIIHO-KOMMYHAIIBHOE X034UCTBO (B chepe MpOEKTUPOBAHUS U
HKCIUTyaTallul 0OBEKTOB ANEKTPOIHEPTETUKH ).

- DIIEKTPOIHEPTeTUKA U JIEKTPOTEXHHKA.

O6vexkmamu 11po(heCCUOHAIBHON AEATENbHOCTU SBISIOTCA:

- DJIEKTPUYECKHUE CTAHLIMK U ITOACTAHIUH.

- 3JIEKTPOIHEPrETUUECKHUE CUCTEMBI U CETH.

- CHUCTE€MBbI 3JIEKTPOCHA0XKEHHS TOpPOJIOB, IPOMBILIUICHHBIX MPEANPUATHI, CEIbCKOIO
XO03SIHCTBA, TPAHCIOPTHBIX CUCTEM U UX OOBEKTOB.

- penerHas 3alnTa 1 aBTOMAaTU3alus MIEKTPOIHEPTETUUECKUX CUCTEM.

- HHEpPreTUYECKUe YCTaHOBKH, IEKTPOCTAHIIMU M KOMILIEKChl Ha 6a3e BO30OHOBIISEMBIX
HMCTOYHUKOB YHEPTUH.

- JJIEKTPUYECKHE MAlIMHBI, TPaHC(HOPMATOPbI, IEKTPOMEXAHUYECKHUE KOMIUIEKCH U
CUCTEMBI, BKJIIOYAs UX YIIPABICHUE U PETYIUPOBAHNUE.

- DJIGKTPUYECKHWE W DJIEKTPOHHBIE  ammaparbl, KOMIUIEKCBI WM CHUCTEMBbI
JJIEKTPOMEXAHUYECKUX UM DJIEKTPOHHBIX aIlllapaToB, aBTOMAaTUYECKHE YCTPOMCTBA U CHCTEMBI
YIPaBJIECHUS IOTOKAMH 3HEPTUH.

- DJIEKTPUYECKAsl U30JIALMS DJIEKTPOIHEPIETUYECKUX U IJIEKTPOTEXHUUECKUX YCTPOMCTB,
KabeNnpHble M3AETUS M MPOBOJA, IIEKTPUUECKUE KOHJEHCATOPhl, MaTepuanbl U CUCTEMBI
ANEKTPUYECKON M30JIALUHN JIEKTPUUECKUX MAIIWH, TpaHCPOPMATOPOB, KabeneH, AIeKTPUIECKUX
KOHJIEHCATOPOB.

- DJIEKTPUYECKOE XO35MUCTBO U CETH MPEIIPUATUI, OPraHU3aLNAN U YUPEKACHUN.

- AJIEKTPOOOOPYI0BaHNE HU3KOTO U BBICOKOTO HANpPSKEHUS.

- MIOTEHIUAJIBHO OIACHBIE TEXHOJIOTUYECKHUE MPOLECCHl U IPOU3BOACTBA JJIEKTPUUECKOU
JHEPTHUH.

- METOJIbI U CPEJCTBA 3alllUThl YeJIOBEKa, MPOMBIIUIEHHBIX O0OBEKTOB U Cpebl OOUTaHUS
OT aHTPOIIOT€HHOI'O BO3JIEUCTBHS DJIEKTPUUECKUX U MArHUTHBIX ITOJICH.

BeinmyckHUK mporpaMMbl JIOJDKEH YMETh pellaTh MpodecCHOHAIbHbIE 3a0auu 10 BUAAM
npodIesTeNbHOCTH:
Koncmpyxkmopckuii:
- [IpoexTpoBaHHE IEKTPUUECKUX CETEH M ANEKTPOTEXHUIECKOTO 000PYIOBAHHS.
OKCnyamayuoHHblL:
- DKCIUTyaTanus BEICOKOBOJIBTHOTO JIEKTPOOOOPYIOBAHHUS DIIEKTPHUECKIX CETEH.

B pesynbrate OCBOEHHS OMOJHUTEIHHONH 00pa30BaTENIbHOW MPOTpaMMbl CITYIIATENb
JOJDKEH  00NlaaTh  CHOCOOHOCTSIMM K BBIIOJHEHHIO HOBOTO BHAA  JIeSITEILHOCTH
COOTBETCTBYIOLIIETO  MpPHUCBaeMOW  KBAJIM(HUKAIMU HH)KEHEP MO0 MNPOeKTHPOBAHUIO,
O00CTY’KHBAHUIO M JKCIUIyaTAIMH JJIEKTPOTEXHHYECKOr0 000PYIOBAHUS IJIEKTPHYECKHUX
ceTel M CHCTEeM YJIEKTPOCHAOKEeHHsI.



3. CTPYKTYPA W COJIEPKAHUE ITPOI'PAMMBI (PABOYHE ITPOI' PAMMBI
JTUCLUILINH (MOAYJIEI)

3.1. TpynoeMKoCTh HPOrpaMMBbl

TpymoeMKOCTh MporpamMmbl BKJIIOYash BCE BHJbBI ayJIUTOPHOH M BHEAYIUTOPHOM
(caMOCTOSATEBHOI) pabOTHI COCTABIISICT:

- 29 3a4eTHBIX €OUHMIL;

- 1044 ax. 4.

CTpykTypa nporpaMMbl C YKa3aHHEM HAMMCHOBAaHUS JTUCHUIUIMH (MOAYJIEH) M HX
TPYAOEMKOCTH TpejcTaBlieHa B Ta0. 3.

Y4eOHbIi IUIaH JIONMOJHUTECIBHONH 00pa30BaTeIbHOM IMPOrpaMMbl TPEJACTABJICH B
MIPUIOKECHUE A., SBISIOMUNCS HEOTHEMIIEMOH YaCThIO TPOTPAMMBI.
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CtpykTypa nporpaMmsl 1 GOpMBI aTTeCTallUN
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15 Ympasnenue 3
Ka4eCTBOM 3. 18 18 | 03 14, 3ader ¢
3 7 OLICHKOI
3IEKTPOIHEPTHUU ol =
15.1 | Ynpasnenue 3118 18 13 [po6ur

CMHast




Ka4eCTBOM 1 JIEKLU
DJIEKTPOSHEPTUHU a
15.2 | IIpomexxyTouHas 2.1 0.
. aTTecTalys 0ol 3 03| 17
16 ABTOMaTH3aLIMA K 3
aBTOMATHKA 7 2 » 03 14. 3auer ¢
JJIEKTPOIHEPreTHIEC 0 3 ’ 7 OLICHKOH
KHX CUCTEM
16.1 | ABromaru3zanus u TIpo6i
aBTOMATHKA 3 eMHas
3JeKTpo3HepreTuyec | 5 2|2 3 JIeKIH
KHX CHCTEM A
16.2 | IlpoMexyTouHas 2| 0.
. aTTecTalys 0ol 3 03| 17
17 TapudoobpazoBanne 3
U PHIHOK 1 16 16 | 03 14, 3auer ¢
3JIEKTPOIHEPTUU 0 3 ’ 7 OLICHKOI
(MOIITHOCTH)
17.1 | Tapudoobpa3oBanue TIpo6i
U PBIHOK 2 eMHas
ANIEKTPOIHEPTHU 9 16 16 3 JIEKIH
(MOIITHOCTH) A
17.2 | TIpoMexyTouHas 2.1 0
. aTTecTalys 0ol 3 03| 17
18 TemnoBas yacTb 2
3IEKTPUIECKUX 0. 14 14 | 03 14 3auer ¢
CcTanmit 0 3 7 OLIEHKOH
18.1 | TemnoBas 4acTh Ipo6a
INEKTPUUECKHUX 2 14 14 13 eMHas
CTaHLIMHI 7 JICKIH
ps
18.2 | IIpomexxyTouHas 2.1 0.
. aTTecTalys 0l 3 03| 17
19 DJIeKTpOMAarHuTHas 3
COBMECTHMOCTb 1136 03| ¥ 3ader ¢
0 3 7 OlIEHKOH
19.1 | DnekTpoMarHuTHas ITpoGu
COBMECTUMOCTb 2 eMHast
16 | 16 13
9 TIeKIm
s
19.2 | IIpoMesxyTouHas 210
; aTTecTanus 0| 3 03] 17
20 ACLY u 2
yIpaBlIeHue 14 14, 3auer ¢
0. 14 03 9
pexxumamu paboTHI 0 3 7 OLICHKOI
cere
20.1 | ACAY u Tpo6m
yIpaBJieHHe 2 14|14 13 eMHast
pexxumMamu paboTHI 7 JIEKIIH
cerei o
20.2 | TIpomexxyTouHast 2.1 0.
. aTTeCTalus 0| 3 03|17
21 [oTepu 2|14 14 | 03 14, 3auer ¢
JJICKTPOIHEPTUH U 91 3 ’ 7 OILIEHKOH




MOIITHOCTH B 0
SJIEKTPUICCKUX
CCTAX
21.1 | Hotepu
3JIEKTPOIHEPTHH 1 5 Ipota
MOIIHOCTH B 14 14 13 e
7 JIEKIIA
QJICKTPUUICCKUX q
CETAX
21.2 | IIpomexxyTouHast 2.1 0.
. aTTecTalus 0l 3 03] 17
22 OKcIuTyaTanus 3
BBICOKOBOJIETHOTO 1 16 16 03 14 3auer ¢
obopymoBaHUsA 0 3 7 OICHKOH
22.1 | DxcmryaTanus IIpo6n
BBICOKOBOJIBTHOI'O 2 16 | 16 13 CMHas
obopymoBaHus 9 JIeKn
A
22.2 | [IpomexxyTrodHas 2.1 0.
. aTTeCTauus 0 3 03| 17
23 | Urorosas 3 3 P Hrtorosas
aTTecTalys 6. 5 3 05 5' aTTEeCTALMOHHAS
0 pabora
HUTOIO: 1
0|45
7
4| 6. 3;3 0 |76|71 % 0
4.1 1 '
0
3.2. Conep:xanue nporpamMmmal (padoune NporpaMmMbl IMCUUILIAH (MOaYJIeil)
Copep:xanne TUCIUILINH (MOAYJIEH) mpeIcTaBiIeHo B Tab. 4.
Tabmuma 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
No HaunmenoBanue
JUCIUILTUAH (MOIYJIEH) CogepxaHue TUCIUILIAH (MOIYJIEH)
1. | [loTepu »nEeKTPOIHEPTUU U MOIITHOCTHU B AJIEKTPUIECKUX CETIX
1.1. | [loTepu anexkTposnepruu U | XapakTepuCcTUKa MPOOIEMBbl CHHKEHUS ITOTEPh
MOIIIHOCTH B ANEKTPOIHEPTUN AKTYaJIbHOCTb 33/1a4l CHUKEHUS MTOTEPh
AIEKTPUIECKUX CETSIX AIIEKTPOIHEPTUH. 3HAYEHUS TTOTEPH DIEKTPOIHEPTUH B

sHeprocucremax P®. OCHOBHBIE MMOHATHUSA U ONIPEIEICHHUS.
VYKpynHeHHas CTpyKTypa (aKTUYECKUX MOTepPh
aneKkTposHepruu. HebamaHchl 371eKTpOIHEPru Ha 0ObEKTaX.
Hopmuposanue noreps smektposneprun. CTpykTypa IoTepb
MOILIHOCTHU U 3JIEKTPOIHEPIUH B DJIEMEHTAX
ANEKTPOIHEPIETUUECKUX CHCTEM U CHCTEM
aneKTpocHaOkeHus. [letanbHas CTPYKTypa OTYETHBIX
noteps. [loTepu MOIIHOCTH B BO3IYIIHBIX U KaOENbHBIX JIH-
HUAX Pa3IM4YHbIX KJIacCOB HampsbkeHus. [lorepu MomHoCTH
B CWJIOBBIX TpaHcdopmaropax. [lorepu B TONOIHUTETEHOM




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

o0opynoBanuu nojctaHiuii. Pacxon sanexkrposnepruu Ha
coOCTBEHHBIE HYK/bl IToAcTaHLUMi. Cuctema yuera
anekTposHeprun. Kommepueckue norepu. TpaH3uTHbIe
notepu. MakTopsl, BIUAIOIINE HA OTACIbHBIE
COCTaBJISIOLIME OTEPb. MEeTOAbl OLIECHKU U aHAIN3a [OTEPh
AIIEKTPO3HEPTUU. XapaKTEPUCTHKA METOJOB U AITOPUTMOB
pacyera norepp 3JIEKTposHepruu. Pacuer ycinoBHO-
IIOCTOSIHHBIX MOTEPbh MOIIHOCTH U 3JIEKTPOIHEPTUHU B
000pyI0BaHUU AIIEKTPUYECKHX ceTeil. PacueT Harpy304HbIX
MIOTEPh MOIIHOCTHU U 3JIEKTPOIHEPTUU B DJIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKH rpauKoB
Harpy3ku. MaTerpupyromue MHOKHUTENMN. PacueT morepp
AIIEKTPOIHEPTUHU 1O rpaduKy HArpy3ku. MeTo b
OTIpeNIeNIeHNUs] HarPy30YHBIX MTOTEPh: METO] HANOOIBIITNX
Harpy3oK, METOJ] CPEITHUX HArpy30K, METOJ CPEJHUX CYTOK,
METO/]I IO3JIEMEHTHBIX PacueToB. AHAIN3 TEXHUYECKUX
notepb. COBpeMEHHBIE MPOTPAMMHBIE KOMILJIEKCHI 110
pacuery noteps: TpeOoBaHHS K TPOrpaMMHBIM KOMILIEKCAM,
HCIIOJIB3YEMBIM JIJISl PACUETOB MOTEPH. MIX BO3MOKHOCTH U
xapakrepucTiku. HpopmannonHas 00ecie4eHHOCTh
pacuetoB. [loctoBepHOCTh o1leHKH 1T0Tepb. [IpencraBienue
PE3yJIbTaTOB OLEHKU MTOTEPh. MepOonpusTHS MO CHIKEHUIO
MIOTEPH JIEKTPOIHEPIUU U OLIEHKA X YKOHOMHYECKOM

3¢ PeKTUBHOCTH B COBpEeMEHHBIX ycnoBusix. Kiaccudukarms
MEPOIPUITHH 110 CHUKEHUIO IOTEPH 3JIEKTPOIHEPTUU.
[TpoGieMbl BHEIPEHMSI MEPOTIPUSATUI IO COKPALLIEHUIO
MIOTEPH DJIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHSX.
CoBpeMeHHbIE KPUTEPUU OLIEHKH SKOHOMHYECKOM

3P PEKTUBHOCTH MTPOEKTOB: YMCTHIA AUCKOHTHUPOBAHHBIN
JI0X0J1, BHYTPEHHSSI HOpMa JIOXOAHOCTH, UHTErpaibHbIN
CPOK OKYIIA€MOCTH, TUCKOHTUPOBAaHHBIE 3aTPATHI.
Konkypupyromue s dextsr Onpenenenne onTuMaibHbIX
3HAYEHUH MapaMETPOB IIEKTPUUECKUX CETEH MPU
IPOeKTHpOBaHUU. BbIOOp cedenuii mpoBoOB U KMl Kalenen
Y HOMHUHAJIBHOTO HAIIPSKEHUS 10 YCIOBUAM
HKOHOMMYECKOH 11e71eCO00pa3HOCTH NPU MPOEKTUPOBAHUHU
(cM. Kypc DJIEKTpUUECKHE CETH IEKTPOIUTAIOLUINX CUCTEM).
OpranuzanvoHHbIe MEPONPUSITHS [0 CHUKEHUIO TIOTEPh
ANEKTpO3HEPrUU. ONTUMH3ALUS PEKUMOB 110 HANPSIKEHHUIO
U peaKkTUBHOU MONTHOCTUA. ONITUMH3AIUS YPOBHS pabodero
HanpspkeHus [ToHsTHE eCTECTBEHHOIO M IKOHOMUYECKOTO
pacrpeziesieHusi MOITHOCTEN B 3aMKHYTBIX CETSIX.
Pa3MblkaHN€E 3aMKHYTBIX CETEH B ONTHUMAJIBHBIX TOYKAX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

OnTtumuzanus pexuMoB paboTsl TpaHC(HOPMATOPOB Ha
NOJCTaHUUSAX. BripaBHUBaHUE 3arpy3KH (pa3 TMHUMA.
[ToBbIIEHNE YPOBHS JKCIUIyaTaluu CeTU. TexHu4ecKkue
MEPOIIPHUATHS 10 CHUKEHUIO I0TEPD MIEKTPOIHEPTUH.
KomneHncanust peakTHBHOM MOIIHOCTH. BbIOOp NCTOUHNKOB
peakTUBHOM MOIHOCTH. CHUKEHUE HEOJHOPOIHOCTU
3aMKHYTBIX ceTed. [IpogonpHas eMKOCTHas KOMIIEH ALy
WHJYKTUBHOI'O COIIPOTUBIICHHUS JINHUN JJIEKTPOIIEpEIadH.
PerynupoBanue NOTOKOB MOLTHOCTH B 3aMKHYTBIX CETSAX.
Meponpusitust 1o peKOHCTPYKLIUU CETH. 3aMEHa
CYLIECTBYIOIIUX ITPOBOIOB JIMHUH U TpaHC(HOPMATOPOB
noactaniuii. CTpOUTETHCTBO HOBBIX JTUHUHN U
TpaHC(OPMATOPHBIX MOACTAHIIMH. YBeIUUEeHUE
HOMUWHAJIbHOTO HAIPSKEHUS! CETH.

1.2. | IlpomexxyTouHas ITpomexyTouHas aTTecTanus
aTTecTanus
2. | DIEeKTpOIHEPreTHYECKUE CUCTEMBI U CETH
2.1. | DneKTpoIHEPreTUYECKHE TexHUKO-IKOHOMUYECKUE OCHOBBI IPOCKTUPOBAHUS

CHUCTEMBI U CCTHU

aneKkTpudeckux cereil. OCHOBHBIE 33/1a4M MPOCKTUPOBAHUS
ANEKTPUYECKUX ceTell. KanuTaibHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHbBIX JTMHHA.
KanuranbHbie BIOXKEHHS HA COOPYKEHNE TTOHMKAIOIITNX
nojacTaHImil. M31epKKu Ha aMOPTU3ALIMIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIICHCAITUIO MTOTEPH DIIEKTPOIHEPTUH B
cetu. [loHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(urmenta 3¢ HEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaTt. MUHUMYM 3aTpaT B Kaue€CTBE KpUTEPUS
skoHOMUYeCcKOH ApdexTuBHOCTH. Kimaccudukarms
noTpeduTeNel Mo CTeNeHN HAACKHOCTH IEKTPOCHAOKEHUSI.
Ornpezenienrie BEpOSTHOTO yiiepOa oT repepbiBa
aneKkTpocHaOxeHus. bamaHckl MOIIHOCTEH B
AJIEKTpOIHEpreTHdeckon cucreme. CocTaBisoniue 6aJIaHcoB
AKTHUBHOM M peaKTUBHOI MOIIHOCTH B
AIEKTPOIHEPTETHUCCKUX CUCTEMAaX U PAOHHBIX CETSX.
BrisiBieHre HEOOXOIMMOCTH YCTAHOBKH JTOTIOJTHUTEIBHBIX
HMCTOYHMKOB PEAKTUBHON MOIIHOCTU. MIcTOUHMKHN
PEAKTUBHOM MOIITHOCTH B DJICKTPUUECKUX CHCTEMaX, UX
TEXHUYECKHUE U IKOHOMUYECKHE XapaKTepUCTUKU. BriOOp
MOIIIHOCTH U THUTIa KOMIICHCHPYIOITUX YCTPOUCTB 11O
YCIIOBUSIM OallaHCa PEaKTUBHON MOIITHOCTH B AJIEKTPUIECKON
cetu. [IpUHIUTIBI 5KOHOMHUYECKOTO Pa3MEIICHUS
KOMIIEHCUPYIOIINX YCTPOUCTB Ha MOJACTAHIMUSIX CceTH. BBIOOD
OCHOBHBIX TTAPAMETPOB IJIEKTPUIECKUX CETEH MpH




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

npoekTHpoBaHuu. OCHOBHBIE TUIIBI KOH(DUTYpaLUil cXem
ANEKTPUYECKUX CETEU U UX KAUECTBEHHBIC XapaKTEPUCTUKHU.
Bb100p HOMUHAIBHOTO HANPSXKEHUS YYaCTKOB ceTu. BriGop
YCTaHOBJICHHON MOIIIHOCTH TPAaHC(OPMATOPOB
MOHMKAIOIIUX MOACTAHIUI: JKOHOMUYECKOE KOJIMYECTBO U
HOMHUHAJIbHBIE MOITHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTpaHUYEHUs, OIyCTUMBIE IEPETPY3KHU B PA3JIUYHbIX
pexxuMax. Beibop cxeM pacnpenenuTeNnbHbIX YCTPOICTB
HNOHMXKAIOIUX NOACTaHIUI BbIO0p MPOBOIOB BO3IYIIHBIX
JTUHUHN U CEYCHHI TOKOBEIYIIINX KU KaOeleu:
HKOHOMHYECKHUE NTAPaMETPhI, TEXHUUYECKHE OTPaHNYEHUS,
JIOITYCTUMBIE TIEPErPY3KH B pab0oUMX pekuMax. AJIropuTM
BbIOOpa ONTUMAJIbHOI'O BAPMAHTA CXEMBI CETH.

2.2. | [Ipomexxyrounas [TpomexyTouHas aTTecTanus
aTTecTaIys
3. | DnekTpoMexaHUKa
3.1. | DnekTpoMexaHUKa DnekTpuuecKkue MamuHbl. Tpancgopmaropsl. PexxuMel

paboThI AEKTPUYECKUX Ma-IIKH (JABUraTesb, TOPMO3,
reHepaTop); Npeodpa3zoBaHKUE SHEPTUU B 3TUX PEXKHUMAX.
KoHcTpykius u npuHIun AedcTBrs TpaHchopmaropa.
PaboTa TpanchopmaTopa npu X0JI0CTOM XOJ€ U HOJ
Harpy3koi (koa¢dunnent Tpanchopmany, OCHOBHbIE
ypaBHeHMs1). OCHOBHbBIE YpPaBHEHUS U CX€-Mbl 3aMEIEeHUS
Tpancopmaropa. HomrHanpHoe HanpsiKeHre KOPOTKOTrO
3aMBIKaHHUs, €ro BbI-00p. ONBITHOE OIpe/iesIeHue
[IapaMeTPOB CXEMbI 3aMEIIEHUS 10 Pe3yIbTaTaM ONBITOB
XOJIOCTOTO X0/1a ¥ KOPOTKOT0 3amMblKaHUs. VI3MeHeHne
HaNpsDKEeHUs TpaHcopmaropa mpu U3MEHEHUH €ro
Harpy3ku. CriocoObl ¥ CXeMbl PErYIMPOBAHUS HAMPSKEHUS
Tparc@opmaTtopa. CXeMbl U IPyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas pabdota. HecummeTpuuHas Harpyska.
ABtoTpanchopmarop. Pabora Tpanchopmaropa B
HECUMMETPUYHBIX U IIEPEXOIHBIX IpoLeccax. ACHHXPOHHBIE
MamuHbl. KOHCTpYKIHS M IPUHIATII JEHCTBHUS
acuHxponHoro asura-tens (A/l). Pacnpenenénunsie u
COCPEIOTOUEHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KpYroBOT'O Bpa-IAOIIErocs noisi B Tpex(as3HbIX 0OMOTKaX.
Psin cunxponHbIx ckopocteid. [IpuBenenue pabouero
npolecca aCHHXpOHHOW MamuHbl (AM) K pabouemy
npoiieccy Tpanchopmaropa. OCHOBHBIE YPAaBHEHUS U CXEMBI
3ameneHus npuseaeHHo AM. [TapameTpsl cxeMbl
3amerieHust AM, X pU3NUECKuil CMbICIT.
DJIEeKTPOMAarHUTHBI MOMEHT M MEXaHUYECKHe




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

xapaktepuctuku AJl. OcoOble TOUKM XapaKTePUCTUKH.
YcnoBus ycroitunBoii pabotsl AJl. TpeboBaHHS K TyCKOBBIM
CBOMCTBaM U crioco0bl mycka AJl. YirydiieHue mycKoBbIX
cBoiictB AJl. CriocoObl perynupoBaHusi CKOPOCTH.
CunxpoHHble MaMHbl. KOHCTPYKIIMS U IPUHIIMIT JCHCTBHS
CHHXPOHHOM MalIMHbI. MarHUTHOE MOJIE CAHXPOHHOT'O
rereparopa (CI') mpu Harpy3ke. Peaknus sikopsi. OCHOBHbBIS
YpaBHEHUS U BEKTOPHBIE IUArpaMMbl CHHXPOHHOM MAaIlIMHbI
(CM). ITapametpsl CI' B ycTaHOBHBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTO CI'.
[TapannensHas pabota CI' ¢ ceTbto, CIOCOOBI U YCIOBHS
CHHXPOHHU3AIUHU. Y PaBHEHUS JIEKTPOMArHUTHON MOIITHOCTH
1 MOMEHTA. YTJo0Bble Xapakrepuctuku CM, cratnueckas
ycronunBocTh. U-00pa3Hble XapaKTepUCTUKH

3.2. | IlpomexxyTouHas [TpomexxyTouHas aTTecTalus
aTTeCTalus

4. | OCHOBBI MEKTPOOE30MACHOCTH

4.1. | OcHOBBI TexHuka 0€30MacCHOCTH KaK KOMILIEKC MEP U MEPOTIPUSTHIA,
AIEKTPOOE30IMacCHOCTH obecreunBaronuii 6e301MacHOCTh padoT B

AIIEKTpOYyCcTaHOBKaX. ONMacHOCTh NOPAXKEHUSI AIEKTPUUECKUM
TOKOM. MexaHu3MblI JIeHICTBUS 3JIEKTPUUYECKOI0 TOKA Ha
OpraHu3M 4yesoBeka. BiusHue noCTOSHHOTO, TEPEMEHHOTO U
TOKOB BBICOKOH 4acTOThI. YyBCTBUTENBHOCTh OPraHU3Ma
YyeJIoBeKa K JEHCTBUIO AJIeKTpudeckoro Toka. [loporu
4yBCTBUTEIBHOCTH, HEOTITYCKAIOIINHA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuiia TeXHUKHA 0€30MaCHOCTH TTOTPEOUTENEH
ANIEKTPO3HEPIrUU. DnekTpoyctaHoBKU 10 1000 BosbT,
anekTpoyctaHoBkH Beile 1000 BonbT. ['pynms! o
3JIEKTPOOE30IIaCHOCTH MEPCOHANA, 00CITYKUBAIOIIETO
AIEKTPOYCTAHOBKU. J[eHCTBYIONIME 3IEKTPOYCTAHOBKH.
[TopaxeHnue yenoBeka MeKTpuIecKuM TokoM. ITyTn Toka
yepes Teno yenoBeka. OTHOBpEMEHHOE MPUKOCHOBEHHE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C TOPAKEHUEM UEIOBEKA SJIEKTPUUECKUM TOKOM.
@axTOopBl, BIAUSIOLINE HAa COIPOTHUBIIEHUE TEJIA YEIOBEKa.
Hanpspxkenue npuxkocHoBenus. Lllarosoe HanpsxkeHue.
BozneiicTBue 35eKTpHUecKoro moJjisi Ha OpraHu3M 4eJloBeKa.
ITpaBuiia oka3zaHusl NEPBOM MOMOLIM NTOCTPAJaBIIEMY OT
ANEKTpUUYECKOro Toka. MickycctBeHHoe nbixanue. Henpsimoi
Maccax cepaua. OcBoOOKIeHHEe OCTPAAABIIETO OT
JIEMCTBHSI DJIEKTPUYECKOro ToKa. [IpuHATHE Mep pOoTHB
nanenus. [Ipusnedenue k cebe BHuManus. Kareropuu
MOMEIEHUH MO0 OMACHOCTH MOPAKEHUS dIIEKTPUUECKUM
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tokoM. Kareropuu pabot B asiektpoyctaHoBkax. Hapsin.
Pacnopsixenue. Opranu3aliioOHHO-TEXHUYECKHE
MEPONPUITHS 110 OOECIIEUEHUI0 OE30MaCHOT0 POBEACHHUS
paboT B 37EKTPOyCTaHOBKaX. JInIa, OTBETCTBEHHBIE 3
Oe3omacHoe MpoBe/ieHue padoT B AJIEKTPOYCTAaHOBKAX.
Opranuzanus paboT mo Hapsxy. Jlomyck Opurasr Kk padore.
[TpoBepka orcyTcTBUs HanpskeHHs. [lopsiiok HanoKeHUs
IIEPEHOCHBIX 3a3¢MJICHUM. Y CTPOMCTBO 3a3EMJICHUH.
OnekTpo3amuTHbie cpeacTBa. OCHOBHBIE AIEKTPO3AIUTHBIC
cpelcTBa. JlOMOIHUTENbHBIE 3IEKTPO3ALIUTHBIE CPECTBA.
Hcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEICTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoawT. [lnakaTer u
3HAaKHU. DIEKTPOUHCTPYMEHT. J[BoitHAs H30IALKUs
AJIeKTpoNHCTpyMeHTa. [IpaBuia 6e30macHoi paboTHlI.
HcTouyHuKY nUTaHUs SJIEKTPOUHCTpyMeHTa. Mcibitanue
M30JISIMU, TPeOOBaHUS K U30JIALUHU. 3a3eMJICHUE U
3aHylIeHUE, TPEXTOIIOCHbIC BUIKU. THUIIBI MpeaoXpaHUTENCH.
[IpaBuna 3amMeHbl NpenOXpaHUTEINICH. JIeCTHULBI,
YCTpPOMCTBO, paboTa, uctnbiTaHus. PaboTa Ha BhIcOTE,
MOCTKH, ITOJAMOCTbS, Jieca. bezonacHble pacCTOSHUS ISl
pa3IMYHBIX KJIACCOB HAMPSIKEHUS.

4.2.

[Ipomexxyrounas
aTTecTanus

[IpomexxyTouHas arrecranus

[Ipon3BOACTBO IIEKTPOIHEPTUH

IIpousBoacTeo
3JIEKTPOIHEPTUU

CTpyKTYypHBIE TEXHOJIOTUYECKUE CXEMBI, TPUHIIMIIBI padoT U
ocobernnoctu KOC, TOI, I'9C, T'ADC, ADC, I'TOC.
['paduku Harpy3KHU SHEPTOCUCTEM U HX pearu3aus
Pa3TMYHBIMU TUIIAMH 3JIEKTPOCTAHITUH.
DexTpoo0opyI0BaHUE NEKTPOCTAHIIUHN U MOACTAHIIUN: -
BBIKJTFOYATE]IH OaKOBBIC I MAJIOMACIISHEIC, - 3JIETa30BhIE,
BAaKyyMHBIE, 3JIEKTPOMarHuTHbIE. BhIKitouaTenu Harpy3Ku; -
pa3beAUHUTEINN, OTAETUTENN U KOPOTKO3aMbIKATEIIH.
CunxpoHHBIEe reHepaTopsl. Tursbl, napameTpbl. CUCTEMBI
oxnaxaeHusi. Cucremsl Bo30yxaeHus. CUIOBbIe
tparcopmaropsl. Tumsl, mapameTpsl. CHCTEMBI
oxnaxaeHusi. ABtrorpanchopmaropsl. Pexxumer padotsr AT.
TennoBoii pexum TpancGopMaTopoB. TpeboBaHHS K cXeMaM
PVY. Cxemsl PY paaunanbHOro Tuma: cXeMbl ¢ OJHOU U €
JIBYMsI cUcTeMaM# COOpHBIX MIHH. CXeMBbI KOJIBIIEBOTO THIIA.
YHpOILIEHHBIE CXEMBI.

5.2.

IIpomexyrounas
aTTecranus

HpOMC)Ky'TO‘{Ha}I aTTeCTanusa

Hepe;laqa U pacCrpeaciIeHnueC 3JICKTPOSIHCPIUn
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6.1.

[Tepenaua u
pacrnpeeneHue
AJIEKTPOIHEPTUU

OO011ast XapaKTepUCTHKA IEKTPUUECKUX CETEH.
Knaccudukanus sanekrpudeckux cereil. MaTemaruueckas
MOJIeJIb JIMHUY 3JeKTponepenauu. [1-o0pa3Has cxema
3aMEILEeHMs BO3AYIIHOM JIMHUY, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTUBHOE CONPOTHUBIICHUS, aKTUBHAS U €MKOCTHAs
MPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMEIICHUS JINHUH
Pa3HOro HOMUHAJIBHOIO HanpsbkeHus. [lapameTpsl cxeMmsl
3aMelIeHUs KaOeIbHOM TMHUK. PeXuMHbIE XapaKTEepUCTUKU
IuHUM. BeKTOpHBIE AMarpaMMbl TOKOB U HaIPSYKEHUH.
[Tanenue nanpsokenus. 1lponosbHas u nonepednas
COCTaBJIAIOIME BEKTOpa NaJicHus HanpspkeHus. [lorepst
HanpspbkeHus. Onpeenenre napaMeTpoB yCTaHOBUBILIETOCS
pEeKMMa JIMHUM: 110 JTaHHBIM KOHILA JINHUU; 110 JaHHBIM
Hayaya quHuu. [lapameTpsl U CXeMbl 3aMEIICHUS
TpaHc(hOPMATOPHOTO 000PYIOBAHUSI TOHUKAFOILUX
noacTaniuil. JIByxoOMoTounsie Tpanchopmaropsl. Cxema
3aMELIEHUS, OIIPEIEIICHUE €€ IIapaMeTPOB 110 KaTaJl0KHBIM
JaHHBIM TpaHncpopmaropa. OnpeneneHne noTepb MOIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPHI.
Cxema 3amellieHus, oNpeesieHUE €€ apaMeTpoB.
[Toacranuuu ¢ aBTorpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, TUIIOBasi MOIIIHOCTb
aBTOTpaHchopmaTropa XapakTepUCTUKH IpauKOB
Harpy3ku. Bujsl rpaukoB Harpy3ku U UX XapaKTePUCTHUKHU.
HauOonpiias u HauMeHbIas Harpy3Kku. ['ogoBoii rpaduk
Harpy3Ku 1o MpOAOJLKUTENBHOCTH. YHCII0 4acoB
UCIOJIb30BaHUS HANOOIbIIeH Harpy3ku THO.
IIpencraBnenune Harpy30K B paC4eTHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBIICHUAMHU. PacyeTsl yCTaHOBUBILHXCS
PEKUMOB IPOCTEUIINX 3IEKTPUUECKUX CeTel. 3aaun
pacueTra yCTaHOBHUBIIMXCS PEKUMOB. PacueTHbIe CXEMBbI
ANEKTPUYECKUX CETEH, pacyeTHAsI MOIIHOCTh ITOICTAHIIVH.
Pacyer pexrMa pa3oMKHYTOM ceTu MeTo0M "B /iBa aTana’.
Pacuer pexxnMa KoJIbLIeBOM CETH, TOUKA OTOKOpa3ea.
Oco0eHHOCTH pacueTa OJHOPOIHOM IIEKTPUUECKOM CeTH.
OnpeneneHre NoTePb ANEKTPOIHEPTUH. Y CIIOBHO-
[IEPEMEHHBIE U YCIIOBHO-IIOCTOSIHHBIE IIOTEPU MOILHOCTU U
AJIIEKTPOIHEPIUH B DJIEMEHTAX IEKTPUUECKOU ceTh. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeenenne 3arpar Ha
BO3MeEIlIeHHE NMOTeph. OCHOBBI PErYIUPOBAHUS HANIPSKEHUS
Y KOMIIEHCALIUA PEAKTUBHOM MOIIHOCTH B JIEKTPUUYECKUX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

cerax. O0Imas XapakTepuCcTUKa PeXUMa HaNpsHKEHUH U
croco6oB ero perynupoBanus. Hanbonpime padoune
HaInpsDKEHUs 3JIeKTpooOopyaoBaHus. TpeboBaHus K
Ka4eCTBY HallpshKeHus. Perynupyromnye ycTpoicTsa U ux
BIIMSIHAE HA PEKUM HAIIPSXKCHUI: TeHepaTophl
AJIEKTPOCTAHLINM, KOMIICHCUPYIOILIUE YCTPONUCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHbIE OaTapew,
CTaTUYECKHE THPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKHU
IIPO/I0JIBHOM KOMIIEHCAIH, PEAKTOPBI), TPaHC(HOPMATOPHI ¢
peryaupyeMbIM KodpuirenTom tpanchopmanuu. OueHka
JIOCTaTOYHOCTHU PErYIUPOBOYHOIrO JHana3oHa
MIOHIDKAIOIIETO TpaHchopMaTopa.

6.2. | IIpomexxyTouHas [IpomexxyTouHas arrectanus
aTTecTalus
7. | PacueTsl TOKOB KOPOTKUX 3aMbIKaHUI
7.1. | PacueTsl TOKOB KOPOTKHX OO6mue cBeaeHUst 00 ITEKTPOMArHUTHBIX MEPEXOIHBIX

3aMBIKAHUN

nporeccax. KopoTkue 3aMbIkaHus U UX KJIacCHU(PUKALIUAL.
Jonyienus, npuHUMaeMble IIPU pacyeTe KOPOTKOTO
3amblkanus (K3). [lepexoauslit mporiiecc npu TpexdazHoMm
K3 B nenu 6e3 Tpancdopmaropos. [lonsatue ymapaoro Toka,
ynapHoro kosg¢unuenra. Metozas! onpenenenus Ta.
CxeMmpbl 3aMeIIeHns] TPEX0OMOTOUHBIX TpaHC(HOPMaTOPOB
(ATP), TpanchopmMaTopoB ¢ pacuienIeHHOH 0OMOTKON
HU3ILIET0 HaNpsKEHUs], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBaHus cxem 3aMeIIeHusl.
[TpakTHyeckrie MeTo/Ibl pacuera NepUOANUECKOMN
cocrasistomeit Toka K3. Pacuer nelicTByronero 3Ha4eHus
nepuoaAnYecKoi cocrapistomiei Toka K3 npu ynaneHHbIx
K3. Merox TunoBsIx KpuBbIX. HecummeTpruuHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXeMa 3aMelleHUs
npsMOii, 00paTHON U HyJIEBOM MOCIe10BaTEIbHOCTEH.
CxeMbl 3aMelleHus U TapaMeTpbl HyJIeBOH
nocienoBarenbHocTy TpaHchopmaropa (ATP). Ilpumepst Ha
COCTaBJICHUE CXEM 3aMENICHUS HYJIEBOU
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasHoe
K3. I'pannuHbIe yCI0BUS, OCHOBHBIE COOTHOLIEHUS JIJIS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HANPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amernieHus. Ognodasznoe K3.
I'pannuHbIE YCIIOBUS, OCHOBHBIE COOTHOIIEHUS JJIs
CUMMETPUYHBIX COCTABJISIONINX TOKA U HANPSDKEHUS,
BEKTOPHBIE IMAarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenieHus. J[Byxdasnoe K3 Ha 3emiio.
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FpaHI/I‘IHBIe YyCJ10BUs1, OCHOBHBIC COOTHOIICHUS JIA
CUMMCTPUYHBIX COCTABJIAIOIINX TOKA WU HAITPAKCHUA,
BCKTOPHBIC JUarpaMMbl TOKA U HAIIPSXKCHUA B MECCTC K3,
KOMIIJICKCHAaA CX€Ma 3aMCIICHU .

7.2.

[TIpomexxyTouHas
aTTeCTaIus

HpOMe)KYTOIIHaH aTTcCTaluusa

Hepexoz[HHe SJICKTPOMCXAHUYCCKHUEC NPOUCCChI

IIepexonHbie
JIEKTPOMEXAHUYECKUE
IIPOLIECCHI

O6ume mousatust 06 99C u ee pexnmax. OnpeaencHue
napaMmeTpoB cxem 3amenieHus I9C 171 pacyeToB.
Ornpezenienre TOKOB U MOITHOCTEH. Y CJIOBUS
cymecTBoBanus pexumoB DIC u ycroiunbocTs. [lonsaTue
JMHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTD
neyxmainHHo D9C. JlonyieHus U ynpouieHus: npu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATENbHBIX
uHTepBanoB. Ctatuueckas ycroitunsocts IOC. JlaBuHa
HaIIpsDKEHUs, YCTOMYUMBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
VY CTOWYMBOCTD CUHXPOHHBIX U ACUHXPOHHBIX JBUTaTEJICH B
cUcTeMax IEeKTpocHa0keHus1. Pe3yaprupyromas
YCTOHYMBOCTb. MeponpusATHs 10 YIIy4ILIEHUIO
ycroiunBocty I9C (10NOIHUTENBHBIE). MeponpusTus no
yay4iieHuto yctohauBocTd D9C (peKUMHBIE).

8.2.

[Ipomexxyrounas
aTTecTanus

[TIpomexxyTouHas arrecrauus

DneKTpuYecKasi 4acTh CTaHII

WU U TIOACTAaHIINI

DneKkTpuyecKast 4acTh
CTaHIIUIM U MOJICTAaHIINH

Cxewmpl anektpudeckux coequnenuit TOLl, KOC, I'DC u
I'ADC, ADC, noacranuuii. O61as XxapakTepucTUKa
COOCTBEHHBIX HYXK]I AJIEKTPOCTAHIINI U MOCTAHIIUN
(Ha3Ha4YeHue, UCTOYHHUKH, CTPYKTYpa NOTpeOuTeNeii).
Cxempl anekTpocHa0x)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'DC u noacranuuii. [IponomKuTeNnbHBIN peXUM
paboTHI AIIEKTPOYCTAHOBOK. BBIOODP ceueHuii mpoBOTHUKOB.
Tepmuueckoe aeiictBue TokoB K3. DnekrpoauHamudeckoe
neiicteue TokoB K3 Ha anekTpruyeckue NpoBOHUKU U
anmapatbl. PacueTHble yCI0BUS BHIOOPA MPOBOIHUKOB U
amnmaparoB. BeiOOp MpOBOTHUKOB H JIEKTPHUECKUX
anrmaparoB: BBIKJIIOYATEIeH, pa3beIeHUuTeNeH,
BBIKJTIOYATEJICH HArpy3KH, OTJeIUTENCH,
KOPOTKO3aMbIKaTesel, IpeaoXpaHuTeNel, H3MepUTEIbHBIX
TpaHc(hOpMaTOpOB TOKa M HanpspkeHus. OTpaHYeHNE TOKOB
K3. U3mepurenbHble TpaHCc(hOpMATOPhl TOKA M HAPSKESHHUSI.

9.2.

[Ipomexxyrounas
aTTecTanus

[TIpomexxyTouHas arrecranus

10.

DKOHOMMKA B YHEPreTHUKE
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OKOHOMUKA B OHEPICTUKE

CoBpeMeHHbIE TCHICHIIMU Pa3BUTHSI TOIUIMBHO-
HHEPreTUYECKOro KomIuiekca KanuraapHble BIOKEHUS B
sHepreTudeckue 00bekThl. OCHOBHBIE M 000POTHBIE (HOHIBI
JHEPreTUYECKUX NMpeAnpusaThii. Meroasl pacuera
ce0eCTOMMOCTH Ha SHEPTeTHUECKYIO MPOAYKLHUIO.
Opranuzanus Tpyaa u 3apaboTHOM IIaThl HA
sHepronpeanpuaTusax. OCHOBHBIE MOJIOKEHUS METOIUKU
TEXHUKO-D)KOHOMUYECKUX PACUETOB B YHEPIETUKE.
@DHUHAHCOBBIN IJIaH HEProNPEAIPUATHUSL.

10.

IIpomexxyrounas
aTTecranus

[IpomexxyTouHas arrecrauus

11.

TeopeTI/I‘leCKI/IC OCHOBBI JICKTPOTCXHUKHU

11.

TeopeTnyeckue OCHOBBI
3JIEKTPOTEXHUKHU

HauanwsHbie cBeneHUs 00 31eKTpoMarHuTHOM ToJie. OO0riue
MOJIOKEHUS AICKTPOHHON TEOPUU. DIIEKTPOMArHUTHOE TOJIE.
Onektpuueckue saBieHus. OCHOBHbIE XapaKTEPUCTUKU
AIEKTPUYECKOTO T0JisA. MarHuTHbIe siBieHus1. OCHOBHBIC
XapaKTEPUCTUKHA MarHUTHOTO TOJIA. DJIEKTPOMarHuTHas
uHAyKIYA. OCHOBHBIC TIOHSTHUSI TCOPUU DICKTPUUECKUX U
MAarHUTHBIX LENen. DIEKTPUUECKOE CONPOTUBIICHUE.
Jlunelinble 11eNU MOCTOSIHHOTO TOKA. DJIEMEHTHI IeTneit
MIOCTOSIHHOT'O TOKa. MeTo/bl pacyera Lenei MNoCTOSHHOTO
TOKa. DKBHBAJICHTHBIE IPE0Opa30BaHus B LEMAX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMa. "dopmyia
paszopoca". Teopema komneHcaruu. 3akonsl Kupxroda.
MeToa KOHTYPHBIX TOKOB. METO/T y3710BBIX TOTEHIIUAJIOB.
[TpuHIIMIT HATOKEHU U METOJT HAJIOXKEHHUS. Y paBHEHHUE
OanmaHca aKTHBHBIX MOILTHOCTEH. MeTo/1 SKBHBAJIEHTHOTO
reneparopa. Ilepenaya s3Heprun OT aKTUBHOTO
JBYXIIOJIFOCHHUKA K TTacCUBHOMY. Pacdet onHo(a3HbIX Lenei
CHHYCOMJIAJTLHOTO TOKa. OCHOBHBIE 2JIEMEHTHI, IIOHATHS U
YpaBHEHUS LIETIEW CUHYCOMAAIBHOTO TOKa. KoMIekcHbIN
METOJI pacyeTa, BEKTOpHbBIE JuarpaMMmbl. KoMrekcHast
MOIIIHOCTh. Y paBHEeHHE OallaHca MolTHOcTel. Pe3oHaHc B
aneKkTpuueckon nenu. Komrencanus peakTHBHOM
motHocTH. Pacder adexTrBHOCTH HcTionb30BaHus KY.
Pacuer nieneit ¢ MHAYKTUBHO-CBSA3aHHBIMH 3JIEMEHTAMH.
Jluneitnslit Tpanchopmatop. Tpexdazusie nenu
MepeMeHHOTo Toka. Pacder Tpexdas3HbIx nemnei npu
coemHEeHUH (a3 Harpy3Kku "3Be3aa" I Y€ THIPEXIPOBOTHON
cuctembl. PacueT Tpexda3zHbIX 1ieneit npu coeauHeHuu $as
Harpy3ku "3Be3na" it TpeXMpOBOIHON CHCTEMBI.
V3mepenne MOITHOCTH Tpex(a3Hoi 1emnu.

11.

IIpomexxyrounas

HpOMe)Ky'TOLIHa}I aTTeCTanusa
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2. arTecTalus

12. | ABromaTHu3anus U aBTOMAaTHUKA JIEKTPOIHEPTE€TUYECKUX CUCTEM

12. | ABromaTu3anus u OcHOBHBIE 33/1a4M Kypca. ABTOMAaTH3aIMs y4eTa

1. | aBromaTuka AIIEKTPOIHEPTUU - HHCTPYMEHT MOBbIIIEHUS () (PEeKTUBHOCTH

3IEKTPOIHEPTETUUECKUX
CUCTEM

npolecca Npou3BO/ICTBA, IEpEau, paclpeieaeHus 1
notpelieHus 3nekTpo3neprun. Llenu u 3anauu, pemaemble
cuctemoil. TpeboBaHUs U IPUHLIUIIBI TIOCTPOECHUS
coBpemeHHbIX AIMCKYD. OcobeHHOCTH SHEPTeTHIECKOTO
IIPOM3BOJICTBA, 00YCIABINBAIONINE IUPOKOE BHEPEHHUE
CpeICTB aBTOMAaTHKHU. BHJIbl aBTOMaTHKHU SHEPrOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJOTrNYECKasi aBTOMATHKa, aBTOMaTUKa
yIpaBJIeHUs] HOPMaJIbHBIMH PEKUMaMHU, IPOTUBOABapUitHOE
ABTOMATUYECKOE YIPABJIECHUE 3JIEKTPOIHEPTreTUUECKUMHU
cuctemamu (OCC - nmpoTuBOaBapHiiHas aBTOMAaTHKA).
ABTOMAaTHKa yIIPaBJICHUs IyCKOM U OCTAaHOBOM TypOo- U
rugporesepaTopoB. OCOOEHHOCTH aBTOMATUYECKOTIO
yhpaBieHus: TypOOreHepaTopaMu aTOMHbBIX CTAHIUH.
ABTOMAaTHYECKOE BKJIIOUEHHE CUHXPOHHBIX T€HEPAaTOPOB Ha
napajuieNbHyr0 padoty. CriocoOb!l M YCIIOBHUS BKIIFOUCHUSI.
ABTOMaTHYECKHE CUHXPOHU3ATOPBI (MUKPOIIEKTPOHHBIE U
MHUKPOIPOLIECCOPHBIE). ABTOMAaTHUECKOE PEryIMPOBAHNE
HanpsbkeHus U peaktuBHo MoiHoctd (APH u PM) B D9C.
TexHnueckue cpeacTsa. ABTOMaTHUECKOE PETYIMPOBAHNE
B30y aeHus (APB) cunxpoHHbIx MamH. CHUCTEMbI
BO30YKJIEHHsSI CHHXPOHHBIX T€HEpaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U JABUTaresiei. ABToMaTuyecKue
PeryasToOphbl BO30YKACHUS NPONOPLUOHAIBHOTO JIEHCTBHUS.
ABTOMaTHYECKUE PETYIATOPHI BO30YKIEHUS CUIBHOTO
neiictust (APB CJI). Mukponponeccopusie APB C/I.
Oco0eHHOCTH aBTOMAaTUYECKOTO PEryIupOBaHuUs
koadurmentoB Tpanchopmannu (APKT)
Tparcpopmatopos ¢ ycrpoiictBamu PITH. ABromarnueckoe
YIPaBIEHUE PEAKTUBHON MOLIHOCTBIO CTATUYECKHUX €€
ucToyHUKOB — KoMiieHcaTopoB (CTK). ABromarnueckoe
pEryJINpOBaHME YacTOThI U aKTUBHOM MoutHOCTH B DOC.
[TepBuuHOE peryinupoBaHue - aBTOMATUYECKOE
peryapoBaHKe YaCTOThI BpallleHHUs Typoo- 1
TUAPOTEeHEPATOPOB. ABTOMAaTUYECKHE PETYIISITOPBI YaCTOTHI
Bpaienus (APUB). Buasl (ruapoanHaMudeckue u
anektporuapasnndeckue APUB). Bropuunoe
pEryJINPOBAaHUE - aBTOMAaTUYECKOE PETYJINPOBAHUE YACTOTHI
1 akTuBHOM MomHocTH (APUM) B O9C.
YacToToperympyomue 3I1eKTPOCTaHINN U
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AIIEKTPOCTAHIINHU, Pa0OTaIOIIHUE 110 AUCIIETYCPCKOMY
rpaduky Harpy3ku. ONTHMaIbHOE paclpeieleHue Harpy30K
MeXy 00beIMHEHUSIMHU, SHEPTOCUCTEMAMHU U
reHepaTopamu. MHoroypoBHeBas uepapxuueckas APUYM
Enunoii sueprocucremsl Poccuu. [IpoTuBoaBapuiinas
aBToMatuka. Haznauenue, BUbl, IpeAbSBISIEMbIC
TpeOoBaHUs. ABTOMaTHKa OTPaHUYEHUS] HETOIYCTUMBIX
W3MEHEHUH JEUCTBYIOIIErO 3HAYECHHS U YaCTOThI
HaIpsOKEHUs: ABTOMATHKA OTPAaHUYEHUS OBBILLICHUS U
cumxkenus Hanpspkenus (AOITH u [JOCH). ABromartuka
orpanuueHus nosbiienus yactotel (AOITY). ABTroMaTka
orpaHuueHus CHIkeHus 4actoTsl (AOCY), BKiItovaromas
aBTOMAaTUKY YaCTOTHOI'O ITyCKa PE3€pPBHBIX T'€HEPATOPOB
(AUIII"), aBTOMaTHYECKYIO YaCTOTHYIO pasrpy3ky (AYP) u
JICITUTENIbHYI0 aBTOMATHKY IO YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTAHIUAX. ABTOMATHKA MPEJOTBPALICHUS
Hapymenus ycroitunBoctu (AITHY). CriocoOs1 1o3upoBanus
yIpasisromux Bo3aencTeui. LlenrpanusoBannas AITHY.
HeuentpanuzoBannblie ycrpoiictBa AITHY. ABromaruka
JUKBUIAIMU aCUHXPOHHBIX pexkxuMoB (AJIAP). Tunooe
(ocHoBHOE) ycTpoiicTBo AJIAP. ABTOMaTHueckoe
nosTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKIItOUeHue pesepna (ABP).

12.

[Ipomexxyrounas
aTTecTanus

[TIpomexxyTouHas arrecrauus

13.

Bozaymnsie u kabenbHbIe TUHUT

13.

BOS,Z[yI_HHBIe 1 KaOeJIbHBIC
JIMHUU

OcHoBHBbIe TIOHATHA U onpenenenus. Knaccuduxauus JIDII
NepeMEeHHOT0 ToKa. Pa3Butue TexHuku nepeaaun 39 B XX
Beke. KoHcTpykTuBHBIE 211eMeHTHI BJI, nx Ha3HaueHue.
VYcnosus padotst BJI (rosoneaHsie 1 BETPOBbIE HATPY3KH).
Tunsl IpOBOAOB U TPO303aILUTHBIX TPOCOB. Paciienienne
¢a3 u ux Tpancnoszuuusa. KoHCTpyKIMK onop u ux
kiaccupukanus. TUIBI U30SAIMOHHBIX KOHCTPYKLIUH.
JInnelinaa apmarypa. ['eomerpuueckue xapakrepuctuku BJI.
[Tpu4KHbI U TEHJICHIMS Pa3BUTHA KaOETbHON TEXHUKH.
OneMeHThl KabeIbHBIX JTMHUN, UX Ha3HaueHue. TeroBas
cxema 3aMmeneHus kadens. TOKM U MOIIHOCTH, AOMyCTUMBIE
TI0 YCJIOBUSIM HarpeBa U30JIAIUH Kalels B CTAllMOHAPHOM
pexxume. [lytu yBenuuenus npomyckHoit cocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUITBI CHIIOBBIX KaOenei.
OcHoBHbIE BB apMaTypsl KJI.

13.

[Ipomexxyrounas
aTTecTanus

[IpomexxyTouHas arrecranus
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14.

TexHuKa BBICOKMX HAMpPsHKEHUN

14.

TexHHKa BBICOKHX
HaIpsHKEHUN

OnexTpodusnueckue npoueccsl B razax. Knaccudpukarms
ANEKTPUYECKUX MoJel. loHn3anoHHbIe IPOLECCHI B ra3ax.
JlaBuHA >11€KTPOHOB. Y CIIOBHE CaMOCTOSTENBHOCTH pa3psia.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JIaBJICHUs ra3a u Apyrux GpaxTtopos. DPGHEeKT MoaIPHOCTH.
baprepnsiii apdext KopoHHBIH pa3psia Ha TOCTOSHHOM H
IIEPEMEHHOM HanpsbkeHusx. [lorepu sHeprun Ha KOpoHy
IIpY IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psioM Ha NpoBojax. Paspsa B Bo3nyxe BIOJIb
MOBEPXHOCTHU TBEPJIOTO IUIIEKTpUKaA. BriusHue
KOHCTPYKTHUBHBIX OCOOCHHOCTEH Ha HAPsKEHUE
nepekpbIThsi OCHOBHBIE BUJIbI U CBOMCTBA BHEILIHEN
U30JA0UH. ATMOC(EPHBINA BO31YyX KaK JUIJIEKTPUK.
HaznaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTalllOHHBIN
KOHTpOJb. OO11ast XapaKTepUCTUKa U TUIIbI BHYTPEHHEN
n3ossiuuu. KomObunupoBanue quanekTpukoB. CtapeHue
BHYTpPEHHEH U BHEIIHEN u3oisauuu. Koopannanus uzonsannn
[TpodwmnakTrka N30IAIUH. 3aa9U U HEIU TPOPHITAKTHKH.
MeTtoapl uCIBITaHUS U30JIALMNA. BBICOKOBOJIBTHBIE
UCIBITAaTEIbHbIE YCTAHOBKU BBICOKOI'O HAIPSKEHUSI.

VY CTaHOBKM J7151 MOJTYYEHMS BBICOKUX ITIEPEMEHHBIX U
MOCTOSIHHBIX HanpshkeHUi. VIMITylIbCHbIE HCTIBITaTEIbHBIE
YCTaHOBKH. M3MepeHue BBICOKMX HAIPsHKEHUN (M3MEpEHNE
IIApOBBIM Pa3PSIIHUKOM, U3MEPEHHE AMEKTPOCTATUYECKUM
KHJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnoibp3oBaHueM aenuteneit) Knaccuduxanms
nepeHanpsbkeHui. ['po3oBble nepeHanpsbkeHus. MoaHus Kak
HCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
napaMeTpsl MOJHUU. IHTEHCUBHOCTB IPO30BOI
nesiTenibHOCTH. BHyTpenHue nepenanpsiokenust. O61mas
XapakTepucTHKa. BoiHOBBIE mpoliecchl B 00MOTKax
Tpancopmaropa. HauanbHoe pacnpenenenre Hanps>KeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILUICS
peXUM, IEPEXOIHBIN TIpoliecc. Pacnipenenenne Hanps>KeHUs
BJI0JIb 0OMOTOK Tpexda3Horo Tpanchopmartopa
Knaccudukanus Mep 3aliuThl OT NepeHanpsKEHH.
VYerpoliicTBa 3alMTHI OT IEPEHANPSHKEHNN. 3aluTa
MOJICTAaHIMI OT NPSAMBIX yJIapOB MOJHUM. 30HA 3aIUThI
MOJIHUEOTBOJOB. 30HA 3aLUTHI TPOCOBOT'O MOJIHUEOTBO/A.
I'po3oymopHOCTH OOBEKTOB.

14.

IIpomexyrounas
aTTecranus

HpOMe)Ky'TOLIHa}I aTTeCTanus




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

15. | Cuctemsl 31eKTpOCHA0KEHHS TOPOAOB U IPOMBILIUIEHHBIX PEIIPUATHHA

15. | Cucremsl OJIEKTPOITIOTPEBJIEHUE Pexumsbl 31eKTponioTpeOIeHIS

1. | snexTpocHaOXKeHUs Junamuka snextponotpednenus B Poccuiickoit @eneparui,
rOpOJOB H DJeKTpUYecKrue Harpy3Kku U 3JIeKTpornoTpedaeHue
IIPOMBIIIJIEHHBIX ceNnUTeOHBIX TEPPUTOPHIA TOPOIOB, [ paduKu MEKTPUIECKUX
IIPEAIPUATHH Harpy30K M UX XapakTEepUCTUKH, PaKTOpBI, BIUAIOLUIUE HA

PEXKUMBI 3JIEKTPOIIOTPeOIIeHUsT Y IpaBiIeHUE
anektponorpednenuem Lenu ynpasnenus
AJIEKTpONoTpeOdIeHEM, ABapHilHbIE OTPAaHUYEHUS
35IeKTponoTpedieHus;, MeponpusTHs 10 peryaupoBaHHIO
PEXKUMOB 3JIeKTponoTpediaenus, CTUMYJINpOBaHHE
noTpeOuTeNeH K yIpaBIeHHUIO 3JIEKTPOIOTPEOICHUEM.
OJIEKTPUYECKUE HAT'PY3KU 3JIEMEHTOB
CHUCTEM OJIEKTPOCHABXEHUSI PacuerHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHa0)eHus1, [lonsaTre pacueTHoi
Harpy3ku. MareMaTnyeckoe OIMCaHue IEKTPUYECKUX
Harpys3ok, [loka3zarenu, XxapakTepu3yIoLe pexXuMbl pabOThI
AJIEKTPONPUEMHHUKOB U UX Irpymil, [IpakTruueckue MeTo bl
OIpe/IeNICHUs] PACUETHBIX HAarpy3o0kK, Onpenenenue
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUI TOPOIOB
O61ue nonoxeHus, PacueTHas Harpys3ka Ha IIMHAX
BBOJHBIX PaCIpEIEIUTEIbHBIX YCTPONCTB 3JaHH,
PacuetHas Harpyska pacnpenenuTenbHbix JuHui 380 B 1
TpaHnchopmaTopHbIx noacraniuii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nutanus,
VYKpyHHEHHas OLlEHKa pacueTHOI Harpy3KH CeIUTEOHbIX
Tepputopui, IIpumepsl onpeneneHus pacyeTHbIX
nexTpuyeckux Harpysok. PEXXMMbI HEUTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HeTpanu B ceTsax cpeqHero HanpsbkeHus (6—35 kB)
N3onupoBanHas HelTpasbo, HopMupoBaHue eMKOCTHOTO
TOKa 3aMbIKaHUs Ha 3eMJIt0, KoMneHCMpoBaHHas HEUTpaJlb,
[yroracsmue peaktopsl, Pe3ucTuBHoe 3a3eMiieHNe
HeiTpanu, OcoOeHHOCTH BbIOOpa peXrMa HEUTPAJIH B CETSIX
¢ KabeNsiMU ¢ U30JIALKEeN U3 CIIMTOTO MOJUAITUIICHA.
PexxuMbl HeliTpanu B ceTsx HU3Koro HanpspkeHus (10 1000
B) I'myxo3azemnennas HeiTpainb, M3omupoBanHas
Hentpans. CXEMbI I'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOACKUX CETEN
TpebGoBanusi, MpeabIBIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
HanexHocTtb anekrpocHabxkenus, KomMmyrannonssle u
3alMIIAIOIINE dJIEKTpUUecKre anmnaparbl. CXeMbl




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

pacupenenuTeNbHbIX JIEKTPUUYECKUX ceTeil PagnanbHo-
MarucTpajibHasi Hepe3epBUpOBaHHAs cxema cetu, [lernenas
HEaBTOMAaTHU3UPOBaHHAas cxema cetu, [lerneBas
aBTOMAaTU3UpPOBaHHAs cxeMa ceTd, ClI0KHO3aMKHYTas cxema
CETU HU3KOT0 HanpspKeHusi, MHOrosy4eBble
aBTOMAaTU3UPOBAHHBIE CXEMBI CceTH, Peann3anus ycTponcTBa
aBTOMAaTHUYECKOIO BKIFOUEHUS PE3epBa B
nByxTpanchopmaropHoi noactaHImu, CXeMbl BBOJHBIX
pacupenenuTeNbHbIX YCTPOMCTB 31aHuil, Pexomenganuu no
BBIOOPY CXEM pacIpenenuTeNbHol cetu, [luTaromue cetu
6—20 kB Heo0xoaumMocTh COOpyKEeHUS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTaromumx
cerert 6—10 kB, OcoOEHHOCTH MTOCTPOSHUS MUTAIOIIHNX
cereit 20 kB.

15. | [IpomexyTounas [IpomexxyTouHas arrecraus

2. | arrecramys

16. | YnpaBieHue KaueCTBOM 3JICKTPOIHEPTHH

16. | YmopaBieHnue kaueCTBOM ONEeKTPOMarHUTHasi COBMECTUMOCTh U Ka4E€CTBO

1. | snexTposHepruu anekTpo3Heprun. Ilokazarenu KkauecTBa 3MEKTPOIHEPIUH.
HopmaTtuHo-nipaBoBas 0a3za. CpeacTsa usmepeHus
MOKa3aTesel KauecTBa 3JIeKTposHeprun. Oprann3aluOHHbIE
3aJ1a4uM yIpaBJIeHUS Ka4eCTBOM 3JIeKTpodHeprun. KoHTpois
U aHaJIM3 KayecTBa 3eKTposHeprun. CrnocoOsl U
TEXHUUYECKHE CPEJICTBA O0ECIIeUeHUsI KauyecTBa
JIEKTPOIHEPIUH

16. | IlpomexxyTouHas IIpomexxyTouHast arrecTanus

2. aTTecTalus

17. | TapudoobpazoBaHue 1 PIHOK AIEKTPOIHEPTHH (MOIITHOCTH )

17. | TapudoobpazoBanue u 1. Cuctema TapudoB U 1IeH Ha SJTEKTPUUECKYIO SHEPTHIO.

1. | pBIHOK BJIEKTPO’HEPTUU CrpykTypa TapuoB Ha HJIEKTPUUECKYIO SHEPTUIO 2.

(MoUIHOCTH)

Perynupyemble 1 Heperyiaupyemble IIeHbl Ha SHEPTHUIO.
AHTUMOHOIIOJIBHOE perynupoBanue. 3. Perynupyemoe
neHoo6pasopanue: 3.1. [TomHOMOYMS OpraHOB BIACTU B
00J1aCTH rOCyIapCTBEHHOTO PErylnupoBaHus Tapudos 3.2.
MeTo/1pI TOCy1apCTBEHHOT'O PETyJINPOBaHUs Tapu(OB Ha
ANEKTpUUECKYIo 3Hepruto 3.3. Merogosnorus pacuera
Tapu(OB U LIEH Ha AIEKTPOIHEPTHIO U MOIIHOCTh: T€HEpalUsI
(B 4acTH perylIMpyeMsIx LI€H), Iepeaaya JIeKTPOIHEPTUN
3.4. Tapudnas nonutuka rocyaapctsa 4. PeiHOUHOE
neHooOpaszoBanue: 4.1. OCHOBHbIE IPUHIUIIBI
1IEHOOOpa30BaHNUs Ha PhIHKE 3JIEKTPOIHEPTUU U MOIIIHOCTH
4.2. lleHOBBIE MapaMETPHI PbIHKA MOLTHOCTH 4.3.
OkynaemMocTh KalUTaJIbHBIX BIOXKEHUH B YCIOBHIX PhIHKA




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

5. lleHooOpazoBaHue Ha TEIJIOBYIO AHEPTHIO,
MIPOU3BOIUMYIO B PEKMME KOMOMHUPOBAHHOW BBHIPAOOTKH.
5.1. IlomHOMOYHMSI OPTAHOB BJIACTH B 00JIaCTH
TOCY/IapCTBEHHOTO peryIupoBaHus TapudoB 5.2. MeToasl
rOCyJIapCTBEHHOI'O PETYJIUPOBAHUS TapU(POB HA TETIOBYIO
3HEpruto. Meronosorus pacuera TapudoB Ha TETIOBYIO
snepruro 5.3. [lepekpectHoe cybcunupoBanue 5.4.
[Tpouienypa ycranoBneHust Tapudon

17.

[TIpomexxyTouHas
aTTeCTaIus

HpOMe)KYTOIIHaH aTTcCTaluusa

18.

TemnoBas 4acTh MNEKTPUYECKUX CTAHLIMI

18.

TemoBas yacTb
ANEKTPUICCKUX CTAHITHI

1. DHepreTndeckuii 6agaHC U TETUIOBAs YKOHOMUYHOCTh
AIIEKTPOCTAHLIUNA DHEPTropecypchl U TOILTUBHBIN OanaHc.
TuMbl 37EKTPOCTAHIIUN B SHEPrOCUCTEME; OTIPEACIISIONIAS
POJIb TEIIOBBIX EKTPOCTAHILINI B JIEKTPOIHEPTETUKE.
Texnonornueckue cxembl TOC. Llukn PenknHa kak ocHOBa
[IUKIIOB MapOTYpOMHHBIX YCTAaHOBOK; Oananc TerioTsl, KIT/]
IIHKJIA ¥ cII0c00b!I ero moskieHns. Cxemer TOC ¢
MIPOMEKYTOUHBIX IIEPErPEBOM I1apa; PEreHepaTUBHBIN
[I0JIOTPEB BOJ1bl; KOMOMHUPOBAHHAs BbIpaOOTKa TEIJIOBOM U
anekTpudeckoii sHeprun. O6opynoBanue TOC; KOTIbI,
TypOHHBI, IOJJOTPEBATENHN, HACOCHI; CXEMbI BKIIOUEHHS. 2.
KoTenbHble YCTAaHOBKH M TapOr€HEPATOPHI
[TpuHIMNIMATbHBIE U KOHCTPYKTUBHBIE CXEMBI KOTJIOB C
€CTECTBEHHOH U MPUHYAUTEIbHOU LIUPKYIISAUEH.
ITapoBOoSIHOM M ra30BO3YIIHBINA TPAKT KOTIa. Busl
TOIUINB, CXKMTAEMBIX B KOTJIaX; MOATOTOBKA TOIUIMBA K
C)KMTaHUIO; MaHEBPEHHbBIE XapaKTEPUCTUKU KOTJIOB. BonHbIi
PEKHUM U KOHTPOJIb KauecTBa Mapa KOTJIOB U
naporenepaTopoB. 3. [lapoBsie U ra30BbIE TYPOUHBI
Knaccugukanus Typ6oMaIivH 1 UX NIPUMEHEHHUE B
sHepreTHke. [IpeoOpa3zoBaHue sHEPrUn B CTYNIEHU TYPOUH.
KoHcTpykTHBHBIE 0COOEHHOCTH MHOTOCTYIEHYAThIX
napoBbIX TypOuH. [lepemeHHbIe pexrMbl pabOTHl TYpOUH.

18.

IIpomexxyrounas
aTTecTanus

HpOMC)Ky'TO‘-IHa}I aTTeCTanusa

19.

AC/IY u ynpasneHue pexxumaMu paboThl ceTen

19.

ACJY u ynpasieHue
pexxuMaMu paboThI ceTei

ABTOMaTU3UPOBAHHBIE CUCTEMBI JUCIIETYEPCKOTO
yopasierus (ACAY) 33C. Ocuosusie 3agaun. CTpykTypa
ACY. Undopmanus, HeoOoxoaumas it ynpasiaeHus 29C.
[Tpeumymectra npu cozpanuu exunot 93C (EDC) Poccun.
Nudopmanus B ACHLY. U3mepenne U KogupoBaHue
nHpopmanuu. Kananer csizu. [lepenadya nuckpeTHoi




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

uHpopmanuu. Moaynsius curnana. MHOrokaHajibHbIe
KOJIOMMITYJIbCHBIE YCTPOMCTBA TeneMexaHuku. [lonsatue
pexuma DIC. [TonsiTne 06 ONTUMATBLHOCTH peKUMOB DIC.
Kpurepuu ontumanbHoctu. OrpanrudeHusi, HaKja1bIBaeMble
Ha pU3NYECKUE MapaMeTPhl U YCIOBUS paOOTHI OCHOBHOTO
obOopynoBanus. LleneBble GyHKIIUN U OTpaHUYCHUS TIPU
pacyeTe ONTUMAIBHBIX PEKUMOB paboTel DIC. Bujs
rutaHupoBaHust pesxxumMoB IC. XapaKTepuCTUKU TpaduKoB
Harpy3ku. [IpornosupoBanue cyTo4Horo rpaduka Harpy3Ku.
MeTobl MPOrHO3UPOBAHUS CYTOYHOTO IpaduKa Harpy3KH.
Hcrounnku peaktuBHOM MontHOCTH B DDC. IToHsATHE 00
ONTUMAJILHOM paclpeielIeHUH PEaKTUBHON Harpy3Ku MEXy
MCTOYHUKAMU peakTUBHON MoitHOCTU. [ToHsitue 00
HKOHOMHYECKH 11eJIECO00Pa3HO KOMIICHCAIIMH PEaKTUBHOM
MOIIIHOCTH B paclpeAesIuTeNbHbIX ceTaX. OnTuManbHoe
pasmenieHne 6arapell KOHIEHCATOPOB B
pacupenenuTeNbHbIX CETAX C yYeTOM U3MEHEHHUS
HaIPSKEHUSL.

19. | [IpomexyTouHas [IpomexxyTouHas arrectaus

2. | arrecramys

20. | Peneiinas 3amuTa 3J1€KTPOIHEPTETUUECKUX CHCTEM

20. | Perneiinas 3ammura HasnaueHue u BUJIbl aBBTOMATUKH SHEPTOCHUCTEM.
1. | sAeKTpo’HEepreTHUECKUX Haznauenwue peneliHoil 3amuTel, TpeOOBaHUS,

CUCTEM

MPEIBSABISIEMBIE K YCTPONUCTBAM PENCHHOMN 3aIMTHI.
OcHoBHbIE BUBI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AIIEMEHTOB 3HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBaTh YCTPOMCTBA PEJIEMHOM 3alUThl. BUabl
KOPOTKHUX 3aMbIKaHUW. BEKTOpHBIE AUarpaMMbl TOKOB U
HANpsDKEHUH Tpu TpexdasHbIX, ABYX(Pa3HbIX, OMHO(A3ZHBIX U
JIBYX(ha3HBIX KOPOTKUX 3aMbIKAaHUHN Ha 3€MJIIO B CETH C
3a3eMJICHHOM HEWTpanblo. BekropHas nuarpamma
0/1HO(a3HOTO 3aMbIKaHHS HA 3EMJIIO B CETH C
M30JIMPOBaHHON HelTpanblo. Kakne n3MeHeHnus napameTpos
peXuMa Py BOSHUKHOBEHUH KOPOTKHMX 3aMbIKAaHUN MOTYT
OBITh UCIIOJB30BAHBI JUIs IOCTPOCHUS PEJICHHOM 3aUTHI.
BekTopHble AuarpaMMbl TOKOB IIPH KOPOTKOM 3aMbIKaHUH 32
TpaHc(hOpPMaTOPOM CO CXEMOU COSTUHEHUSI 0OMOTOK
TpeyroapHUK/3Be3/a-11. MakcumanbHast TOKOBas 3allIMTa.
Ornpesenenne mapaMeTpoB cpadaThIBAHUS U OIIEHKA
qyBCTBUTEIBHOCTH 3alUTHI. BapuaHThI cxem
M3MEPUTENIBHOIO OpraHa 3alluThl. MakCHUMallbHast TOKOBAst
3alMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAMPsKEHHUIO.
ToxoBas orceuka. TokoBas 3amuTa Co CTyeHYaTou




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

XapaKTePUCTUKON BBIICPKKU BPEMEHHU. 3aluTa OT
3aMbIKAHUM HA 3EMJIIO B CETH C U30JIUPOBAHHON HEUTPAJIBIO.
TokoBast HallpaBJIeHHAs 3alUTa JIUHUHN JIEKTPOIIepeIaun ¢
JBYXCTOPOHHHUM IUTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HampaBlieHUs1 MOIHOCTU. TOKOBas HampaBlieHHAs 3alUTa CO
CTYINEHYATON XapaKTEPUCTUKOMN BBIIECPKKH BPEMEHU.
ToxoBast 3amuTa HyJ1€BOM rocieaoBareabHocTU. TokoBas
3amuTa 00paTHOM MOCIE0BATEILHOCTU. 3a0UHAas 3allUTa
TuHUH snekTponepenaun. [Ipunuun neiicTBus, mapameTpsl
cpabareiBanus. [IpononsHas quddepeHnranbHas TOKOBas
3aluTa, MIPUHIIMI JEHCTBUS, MapaMeTphl cpabaThIBaHUS.
[TpononpHas guddepeHuanbaas TOKOBas 3alUTa JTHHAH.
Huddepennmanbao-ha3Has 3amura TuHuM. [lonmepeynas
g depeHmaibHas TOKOBas 3aIluTa, TPUHIUI IHCTBU,
cpabatsiBanus. [lonepeunas nuddepeHimanpuas TOKoOBas
HallpaBJI€Ha 3alUTa NapaJIeIbHbIX JIMHUM.
ABToMaTHuYecKkoe noBTopHOe BkItoueHue (AIIB).
Hasznauenue AIIB, tpeboBanust, npeapssisiembie Kk ATIB.
Bo3MOXHOCTH yCKOpEeHHUsI IEHCTBUS 3alUThl IPU HATUYUU
AIIB. [ToBpexxaeHus: 1 HEeHOpMaJlbHbIE PEKUMBI paOOTHI
Tpancopmatopa. TpeGoBaHus, MPEAbIBIIEMbIEC K pelIeiHON
3amute Tpanchopmaropa. OCHOBHBIE U PE3EPBHBIE 3aIUTHI
TpaHchopmaropa.

20. | [TpomexxyTouHas [TpomexyTouHas aTTecTanus

2. aTTecTalus

21. | DkcrryaTanus BEBICOKOBOJIBTHOTO 000pY/IOBaHUS

21. | DOkcmmyaranus OO61re BOmpoChl TEXHUYECKOM IKCIITyaTalluu

1. | BBICOKOBOJIbTHOTO BBICOKOBOJIBTHOTO 000pyA0BaHMs. BEICOKOBOJIETHBIE

o0opynoBaHus CUJIOBBIE TpaHcpopMmaTopsl. i3MepuTensHbie

TpaHchopMaTOphl TOKA M HANPSKEHUsI. BRICOKOBOJIBTHEIE
U30JSITOPBL. BBICOKOBONIBTHEIE Kabes. BeICOKOBOIBTHBIE
BBIKJIIOUATEU . BRICOKOBOJIbTHBIE KOMMYTAI[HOHHBIE
anmapatsl (pa3beIMHUTENN, OTICTUTEIHN U
KOPOTKO3aMbIKaTeln). Y CTPOMCTBA 3aIIUTHI OT
nepeHanpsbkeHu. CucTeMbl MOHUTOPUHTA
BBICOKOBOJIBTHOTO 00OpYIOBaHUSI.

21. | IlpomexxyTouHast [IpomexxyTouHast arTectamus

2. arTecTalus

22. | DNeKTpOMarHuTHasi COBMECTUMOCTD

22. | DneKTpoMarHuTHas Hopwmartusubie matepuansl no 9MC Meroanueckue

1. COBMECTHUMOCTE pEeKOMEHAUK 1o onpeaeneHno yposas OMC 3amura ot

AIIEKTPOMArHUTHBIX TOMeX. MeXaHU3MBbI CBSI3U U CIIOCOOBI
uX ocialneHus. DJIEeKTPOMarHUTHbBIE 3KpaHbl AHAIN3




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

AIIEKTPOMArHUTHOM 00cTaHOBKHU Ha 11/cT. KoHTposb 1
UCIIBITAaHUS 3aIUTHBIX YCTPOUCTB 3a3eMIISIOINE
YCTpOMCTBA U UX POJb B obecrieuennn DMC.

22. | IIpomexxyTounas [TpomexyTouHas aTTecTalus
2. arTecTanus

AnHOTanmu paboyux MporpaMM AUCHUIUIMH (MOYJICH) IpeACTaBICHbI B MPHIOKeHHH b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nudopmanus o0 mOpakTHYECKOW TMOATOTOBKE B CTPYKTYpE  JAOIMOJHUTEIBHON
00pa30BaTeNbLHOM MPOTrPaMMEI TPEACTABIICHA B TIPHUIIOKEHUE B.

B pamkax y4eOHOro IulaHa JOIOJIHUTEIbHOM 0Opa3oBaTENbHOM  MPOrpaMMBbI
UCHOJB3YIOTCS TPaJUIMOHHbIE OO0pa30BaTENbHbIE TEXHOJOTHMHM, a TakKXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, IIPEJCTABICHHBIE B TA0M. 5.

Tabnuna 5
XapakTepucTruka o0pa3oBaTeIbHON TEXHOJIOTHU
HaumeHnoBanue Kpartkas xapakrepuctuka
PacuetHoe 3ananne | BolllonHeHNE pacyeTHBIX 3a1aHUI 0 TEMAaTUKE COOTBETCTBYIOILIETO
npeameTa
PacuetHo- KypcoBas paboTa 1o mpoeKTUPOBaHHUIO TTIABHON CXEMBbI SJIEKTPUUECKUX

rpaduueckas pabota | COEIUHEHUH 3IEKTPOCTAHIINH (ITOICTAHIIMH ) UCXO/S U3 3aJaHHbIX
YCJIOBUH M pEKUMOB pabOThI

Pemenne 3anau Pemenue npoduiibHbIX 3a7a4 IO TEMAaTUKE COOTBETCTBYIOIIETO
npeamera

Huckyccus Jliuckyccus Mo TeMaTUKaM JUCLUILIMH IporpaMMbl TPodhecCuoHaIbHOM
IIEPENnOArOTOBKHU

5. OHEHOYHBIE U METOIUMYECKHUE MATEPHUAJIBI J1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYUEHUSA

5.1. Tekyumuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XAPAKTEPUCTHUKAMU KOHTPOIBHBIX
3alaHuil 1 nipeacTanieH B Tabnuie 1 mpumoxenws .

5.2. IlpomeskyTO4UHAs aTTeCTALMSA

[TpomexxyTouHast aTTecTaIs 1Mo nmporpaMmMe MpoOBOAUTCS B (popMe 3aueTa, SK3aMeHa WIIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM TUIAHOM. XapaKTepUCTHKA 3aJaHul
npencrasieHa B Tabnuue 2 npuoxenus I




5.3. UToroBsasi arrecranus
Hrorosas atrecranus o nporpamme NpoBOJIUTCS B HOpME umo2060u ammecmayuoHHOU
pabomwi. XapaKTepUCTHKa 3aaHuii npeacraBieHa Taomume 3 npunoxenwus I

5.4. He3aBUCHMMBIH KOHTPOJIb Ka4yecTBA 00yUYeHUst
[Topsimox  HE3aBUCHMMOW  OIICHKM KauecTBa JOMOJIHUTEIBHOW  0Opa3oBaTEIbHOMN
MIPOrpaMMBbI MPEACTABIEH B IPUIOKEHUU [

6. OPTAHUBALHMOHHO-NIEJAI'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE 00ecriedeHue

a) mutepatypa HTb MOU:

1. ABTOmMaru3anusi JUCIIETYEPCKOTO YIpaBieHus B aekrposnepretuke / Pex. FO. H.
Pynenko, B. A. Cemenos. — M. : M3a-s0 MOU, 2000. — 648 c. — ISBN 5-7046-0528-1 : 120.00.;

2. ABromaru3anus JEKTPOIHEPIeTUYECKUX CUCTEM : YueOHoe rmocobue uisi By30B I10
CIEeLUAIbHOCTU " ABTOMaTH4ECKOE yIipaBlieHHE 3JIEKTPOIHEPIeTUUECKUMU
cucremamu'","DnerposHepreruueckue cucreMsl u cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3skuH. — M. : DHeproatomu3aat, 1994. — 448 ¢. — ISBN 5-283-01105-4 : 6000.00.;

3. ABTOMaTHKa 3JIEKTPOIHEPreTHUUECKUX CUCTEM : YdeOHoe mocobue Jisi BY30B IIO
crienuanbHOCTU "ABTOMaTHU3alMs MPOU3BOJACTBA U pacipeneseHus sekTposneprun” / Pen. B.
JI. Kosuc, H. 1. OBuapenko. — M. : Dueprom3aar, 1981. — 480 c.;

4. becnanos, B. . DnekTpuueckue MalIMHbI | y4€OHHUK Ui BY30B IO HalpaBICHHUIO
"OnexkTposHepreTuka u oanekrporexHuka" / B. 5. becmanos, H. ®. Korenenen. — 4-e
m3a.,nepepad. u gon. — M. : Axamemus, 2013. — 320 c. — (Bsicmee mpodeccronamprHoe
obpa3oBanue. bakanaspuar). — ISBN 978-5-7695-8497-8.;

5. Benukos, B. A. IlepexonHble 3JIEKTPOMEXaHUYECKHE IPOLECCHI B JIEKTPUYECKHUX
cucTeMax : y4eOHMK JJIs SJIEKTPOIHEPreTHUECKUX clelanbHocTel By30B / B. A. Benukos. — 2-
e u3/., mepepad. u jon. — M. : Beiciras mkoia, 1970. — 472 c.;

6. Bonbzek, A. U. Dnextpuueckne MaluHel. BBeneHne B 31€KTpOMEXaHUKY. MalnHbI
MIOCTOSSHHOTO TOKa M TpaHcpopMmaTopsl : Y4eOHUK JUIsi BY30B [0 HAIpPaBIICHUIO
"DNeKTPOTEXHHKA, JIEKTPOMEXaHUKA M 3JIeKTpoTexHojoruu" u "DnekrposHepreruka” / A. W.
Bonbaek, B. B. ITono. — CII6. : ITutep, 2007. — 320 ¢. — (YueOnuk st By3oB). — ISBN 5-469-
01380-4.;

7. Wnpenpumk, B. W. Dnextpuyeckue CHUCTEMbI HW CE€TH . y4YeOHUK IS
AJIEKTPOIHEpreTHUecKux crenuanbHocret / B. WM. Unenbunk. — 2-e u3a., crep., nepemned. ¢ u3.
1989 r. — M. : Anbsiac, 2009. — 592 c. — ISBN 978-5-903034-76-5.;

8. Ko3unosa, M. A. KopoTkue 3aMbIKaHusl B DJIEKTPOYCTAaHOBKaxX IEPEMEHHOIO TOKa
HamnpspbkeHueM cBbiie 1 kB : yuebnoe mocobue no aucnurminHe "Toku KOPOTKOTO 3aMbIKaHUS"
no Harpasienuto 13.03.02 "OnekrposHepreruka u snekrporexHuka" / M. A. Koszunosa, Harr.



uccnen. yu-t "MOU" (HUY"MBU"). — M. : U3a-Bo MOU, 2019. — 144 c. — ISBN 978-5-7046-
2156-0.
http://elib.mpei.ru/elib/view.php?id=10708;

9. KopoTkue 3amblKaHHsI U HECUMMETPHUYHBIE PEKUMBI IJIEKTPOYCTAHOBOK : ydueOHOe
mocoOue AJjis BY30B IO CIEIMUATBHOCTSAM "DiekTpuueckue craHimu', "DnekTpocHabxeHue"
HarnpasieHus "Jnexrposnepreruka” / W. I1. Kproukos, B. A. Crapmunos, 1O. I1. I'yce, M. B.
[Muparopos. — M. : M3garensckuii jom MOU, 2008. — 472 ¢. — ISBN 978-5-383-00257-5.;

10. Jloktnonos, C. B. DnekTposnepreTudeckue cucteMbl. KOHCIIEKT KU : ydeOHOe
mocodue mo Kypcy "DIeKTposHepreTmueckue Ccuctembl' 1o mnpodmiro  "DIeKTpuueckue
cTaHIMU" HampasieHus "OnekrpodHepretuka u dnekrporexHuka" / C. B. Jloktuonosn, C. B.
Hlynsxenko, Har. uccnen. ya-t "MOU". — M. : U3a-Bo MOU, 2013. — 148 c. — ISBN 978-5-
7046-1430-2.
http://elib.mpei.ru/elib/view.php?id=5704;

11. MeTtonuueckue yka3zaHusi MO KypcoBOMY IpoeKkTy "PailoHHast simeKkTpuueckas CeTh
aJIeKTpodHepreTudeckoit cucremsl”" / A. A. I'mazynoB, Mock. suepr. un-t (MDU), u ap. — 1993.
—-39¢c.;

12. Metoasl pacyera YCTAHOBUBIIMXCS PEKHMOB JJEKTPUYECKUX CETeH : ydeOHoe
nmocobue 1O HampaBleHUIO "DJIEKTPOIHEpreTka W DIEKTPOTEeXHHWKA' T0  KypcaMm
"DnexkTposHepreTudeckue cuctemsl’" u "Jlanpaue anexrpornepenaun CBH" / O. B. uuuna, C. B.
Jloktnonos, A. H. lllapos, C. B. lllynasxenko, Han. uccnen. yu-r "MOU" (HUY"MBU"). — M. :
Wzn-so MDU, 2019. — 108 c. — ISBN 978-5-7046-2140-9.
http://elib.mpei.ru/elib/view.php?id=10710;

13. OBuapenko, H. 1. ABToMaTnka SHEProcucTeM : YIeOHHK JIJIS By30B 10 HAMPABICHHUIO
"Onextposnepreruka"” / H. U. Opuapenko ; Pen. A. @. JlpsikoB. — 3-e uzn., ucop. — M. :
Uz narensckuit njom MBOU, 2009. — 476 c. — ISBN 978-5-383-00354-1.
http://elib.mpei.ru/elib/view.php?id=5283;

14. OCHOBBI COBpEMEHHOW SHEPreTHKH : B 2 T. : Y4EOHHUK ]ISl BYy30B 10 HANpaBICHUSIM
"TennosHepreruka", "DnekTposHepreruka', "JHepromammHoctpoenue" / O6m. pen. E. B.
AwmetncroB. — 5-e u3z., crep. — M. : Uzmarensckuit jom MDU, 2010. — ISBN 978-5-383-00501-
9,

15. IlpaBuna ycTpoicTBa 3JIEKTPOYCTaHOBOK. — /-€ u3a. — M. : Omera-JI, 2006. — 268 c. —
(besomacHocTh 1 oxpana Tpyna). — ISBN 5-365-00299-7.;

16. PacyeT KOpOTKHMX 3aMBIKaHHI U BBIOOP 2JIEKTPOOOOPYIOBaHUA : yuyeOHOE rmocobue
JUIS. By30B [0 CHEUAIBHOCTAM "JJNEKTPUUYECKUE CTAHIUU", "DIIEKTPOIHEPTETUUECKUE CUCTEMBI
u cetu", "OnexrpocHabxkenue", "PeneiiHas 3amuTa U aBTOMAaTU3aLMsl 3JIEKTPOIHEPTreTHUECKUX
cucreM" HampaBieHus "Dnektposnepretuka" / M. I1. Kproukos, u ap. — M. : AKAJIEMUS,
2005. — 416 c. — (Bricuree mpodeccuonansHoe oopazosanue). — ISBN 5-7695-1998-3;

17. CnpaBouHUK O MPOEKTUPOBaHMIO 3ekTpuueckux cereil / U. I'. Kapanersn, [u ap.] ;
pen. 1. JI. ®aiibucoBuu. — 4-¢ uzn., nepepad. u momn. — M. : DHAC, 2017. — 376 ¢. — ISBN 978-
5-4248-0049-8.;

18. denoceeB, A. M. PeneitHag 3ammura 3J€KTPOIHEPreTUUYECKUX cUCTeM: PeneitHas
3amuTa cered : YuyeOHOoe mocoOuWe I BY30B IO CIEHUATbHOCTH "ABTOMaTH3aIUs
MIPOM3BOJICTBA M pacmpeaeneHus aiekrposneprun” / A. M. denoceeB, M. A. denocees. — 2-¢
u3.,nepepad. u gom. — M. : DHeproaromuzaat, 1984. — 520 c.;

19. YepnoOposos, H. B. Peneiinas 3amura sHepreTH4eckux cucTeM : Y4yeOHoe rmocodue
JUISL PHEPTETUUECKUX CHEeIMaIbHOCTEN CpeHHUX NpodeccHoHaIbHBIX YueOHbIX 3aBeneHuii / H. B.



YepuoOposos, B. A. Cemenos. — M. : Dueproaromusnart, 1998. — 800 c. — ISBN 5-283-01003-7 :
70.00,;

20. IBenos, I'. B. DxoHOMUYECKUE PEKUMBI DIICKTPUICCKUX CeTeH : yueOHoe mocodue
Mo KypcaM "DJIEKTPUYECKHE CETH DJICKTPOMUTAIOMMX CHCTEM" M "DIIEKTPOIHEPreTHYECKUE
cucTeMbl U ceTu" 1o HampasieHuto "DnekrposHepreruka’ / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY). — M. : Uznarensckuii nom MOU, 2007. — 40 c. — ISBN 978-5-383-00003-8.;

21. IHynexenko, C. B. Anropur™Mbl aBTOMAaTU3HPOBAaHHBIX pPacyETOB CUCTEM
aNeKTpocHaOX)eHus : ydeOHoe mocodue mo Kypey "ANropuTMbl aBTOMAaTU3UPOBAHHBIX PACYETOB
CHUCTEM 3JIeKTpocHa0keHus" 1o HanpapneHuto "dnekrposnepreruka” / C. B. lllynsxenko, Hai.
uccaen. yu-t "MOU". — M. : U3a-Bo MOU, 2015. — 124 ¢. — ISBN 978-5-7046-1677-1.
http://elib.mpei.ru/elib/view.php?id=7693.

0) murepatypa ObC u B/I;

1. bomorosa B.B. , Poranes H.JI. , 3yb0kxoBa A.I. - "DkoHomMHKa 5>HepreTuku",
WzparensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. boprauk M.M.- "Dnextpodusnveckue OCHOBBI TEXHHUKH BBICOKMX HAaIpsDKEHUH',
HzparenscrBo: "MOBU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

3. B. A. SlmkoB, M. 0. Cubukun, 1O. J[. Cubuxun- "DiaekrpocHaOXeHHE
MIPOMBIIIJIEHHBIX MpeAnpuatuil u ycraHoBok", W3marenscrBo: "upexr-Meaua", Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;

4. I'epacumoBa B.I'.- "Onekrporexunueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoactso,
nepesiaya U pacrpeaeneHue snexkrpuaeckoi sneprun”, Usparenscrso: "M3OU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

5. KykoB B.B.- "DnekTpuueckas dYacTb OJJIEKTPOCTAHLIMNA C Ta30TypOMHHBIMU U
napora3oBsIMu yctaHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

6. KongparbeBa O.E.- "OcHOBbI OXpaHbl Tpyla U TEXHUKHM O€30MACHOCTH B
anekTpoycraHoBkax'", M3narenscTo: "MOHN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

7. Jlomakun b.B.- "TemnodukanuoHHble NapoBble TYpOMHBI U TypOOYCTaHOBKH',
WsparensctBo: "MODU", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014165.html;

8. Momnoxrok B.B.- "Onekrposnepreruka Poccun nocie nposenenus peopM U OCHOBBI
pBIHKa 2ekTposHeprun’, M3narensctBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012741.html;

9. Haceipos P.P.- "Vipasnenue kauecTBoM 3iiekTpodHeprun’, M3narenscto: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

10. IloramoB JI. A.- "TeopeTnueckue OCHOBBI DJIEKTPOTEXHUKH: KpaTKHH Kypc',
WznarensctBo: "Jlanw", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

11. Cauenko O.B.- "[loTepu 31eKTpO3HEPTUH NIPU €€ TPAHCIOPTE IO INEKTPUUECKUM
CEeTsAM: pacyeT, aHaJlu3, HOpMUPOBaHKE U cHIKeHne'", M3narenscTBo: "MOUN", Mocksa, 2017



https://www.studentlibrary.ru/book/ISBN9785383012185.html;

12. C. A. CBupkoB- "OCHOBHBIC MPOOJIEMBI TPaKIaHCKO-IPABOBOIO PETYIUPOBAHUS
obopota sneprun", UznarensctBo: "Craryt", Mocksa, 2013 - (479 ¢.)
https://biblioclub.ru/index.php?page=book&id=449272;

13. Tummn C.I'.- "TernsoBsle U aTOMHBIE 3JeKTpuUueckue ctaHuuu", M3marenbcTBo:
"M3BH", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014196.html;

14. IIeemoB I'.B.- '"l'opoackue pacnpeneiuTebHble AJIEKTPUYECKUE CETH",
WznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

15. IlIBenoB I'. B., Cunauesa O. B., CaBuenko O. B.- "Ilotepu 3:1eKTposHEPruM MpH €
TPAHCIOPTE MO OJJIGKTPUYECKHUM CETSIM: pacyeT, aHaiu3, HOPMUPOBAHWE U CHIDKEHHe",
WznarensctBo: "U3narensckuit jom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

16. IlBenoB I'.B.- "DnekTpocHaOkeHHUE TOPOJOB: INIEKTPONOTPEOICHUE, pacueTHHIC
Harpy3Ku, pacripeaenurtenbibie cetu, M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyembie IbC:

He npeodycmompeno

6.2. KagpoBoe o0ecnieuenue

Jist  peanuzanuu  JOMOJHUTENBHOM 00pa3oBaTeIbHOM MPOrpaMMbl  MPUBIIEKAIOTCS
MpernojaBaTesid U3 4YUClia MTaTHBIX Hay4yHo-meaarornyeckux pabotnukos ®I'bBOY BO «HUY
«MDBW» wu numa, npencrtaBuTeNM paboTojaTenel wWiM  o0ObeIUHEHUN paboTomaTelNei.
Nudopmanus o kaapoBoM oOOECHEUEeHUH TOMOTHUTENbHON 00pa3oBaTeNbHON MPOrpaMMBI
IIpeACTaBJIeHa B IPHJIOKeHUH /1.

CBeneHuss O  pPYKOBOAMTENEC  JOTMOJHUTEIBLHOM  00pa3oBaTeIbHOM  MPOTPaMMBbI
MpeACTaBiIeHbI B puioxenue E.

6.3. ®unancoBoe obecnevyenmne

[Inan pacxomoB U pacyer OOOCHOBAaHMSI CTOMMOCTH IO  JOIMOJHUTEIbHON
o0pa3oBaTeNbHON IpOrpaMMe MpeicTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHHUE MPOrPaMMBbl OCYIIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIIylIaTesel
WIM 3aKa34YMKOB, MO HANpaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaTh paboToAaTenu, yHUBEpPCUTETHl (B ToMm umcie MOW), rocymapcTBeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTEIbHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE o0ecneueHue

MatepraabHO-TEXHHUYECKUE YCIOBHS pPEaU3alliy JOTOJHUTEILHOW 00pa30BaTeIbHON
MporpaMMeI ipeacTaBieHsl B [Ipunoxennn 3.

Kanennapusiii rpadgux yueOHOTO Tporiecca pa3palaThIBAETCsS C YYeTOM TpeOOBaHUN K
KauecTBYy OCBOCHHsS U To 3ampocam obOyuaromuxcsi (I[Ipunoxenune W). Pacnucanue 3anatuit
pa3padarbIBaeTCsl Ha KOKAYIO peai3yeMyl0 IPOTpaMMy.

JIMCT U3MEHEHU (AKTY AJIM3ALIAN)



‘ No /it ‘ Coneprxkanne U3MEHEHHUS (aKTyaTu3alix ) ‘ Jlata yTBepKJIeHUS] N3MEHECHUI ‘

PYKOBOZ[I/ITGHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o CeeneHuna o enagensue L3N M3KU
O6paSOBaTCJ'IBHOI/I Bnageney Koeanes 0.W. III/I
HpOFpaMMBI WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOBaJIeB




