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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Iles1b.IOATOTOBKA CHEIMATINCTOB IyTeM (OPMUPOBAaHUS HOBBIX HPOQECCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIS AEATENbHOCTH B cdepe «IIeKTPOIHEpreTuka M
AJIEKTPOTEXHUKAY Tpoduiia "DnexkTpocHabxkeHnne" ¢ mpucBoeHueM kBanudukanuu "PaboTHUK B
chepe AJIEKTPOIHEPrEeTUKHU " AIEKTPOTEXHUKH".
[IporpamMma siBisieTCsl MPEEMCTBEHHONM K OCHOBHOM 00pa3oBaTelIbHOW MpPOrpamMme BBICIIETO
oOpa3oBanus HanpaBiaeHuss NoAroToBkU 13.03.02 «DneKTposHepreTuKa u 3MEKTPOTEXHUKAY.

IIporpamma cocraBJjieHa B COOTBETCTBHM:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTAHJIAPTOM  BBICHIETO
oOpa3zoBaHMs MO HampasieHuio moArotoBku 13.03.02 DnexTposHepreTHka M 3JIEKTPOTEXHUKA,
yTBEpkJACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ IpodeccnonambubiM  cranmaptom 20.032  «PaboTHUK TIO OOCITY>KWBAHHIO
00Opy/nOBaHUsl TMOACTAHLUN DSIEKTPUUECKUX CETEei», YTBEP)KICHHBIM TMpuKazoM MUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muniocte Poccun 04.10.2021 r. Ne 65260,
ypOBEHb KBanu(pUKaALUU 6.

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

- ¢ [Ipodeccuonanpubim crangaprom 16.147 «Creunanuct B 00J1aCTH MPOSKTUPOBAHUS
CUCTEM DJJEKTPOCHAOXeHUsT OOBEKTOB KAalUTAIBHOTO CTPOUTENIBCTBA», YTBEP)KICHHBIM
npukazoM Muntpyna 30.08.2021 r. Ne 590H, 3apeructpupoBaHHelM B MuHiocte Poccuu
04.10.2021 r. Ne 65246, ypoBeHb kBanuduxauu 7.

®opma peanuzanum: odyuenue B MOU.
®Dopma 00yUYeHUSI0OYHO-3a04YHAas.

Pexum 3aHATHH:

Pacniucanme 3aHATHII 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymnibl. KOHKpeTHbIE 1aThl IPOBEICHUS 3aHATHHA
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNbHBIX ycayr. JlaHHbIE pacliicaHus XpaHsITCs
B DJIGKTPOHHON CHCTEME ydeTa XO0Jla peajii3allid MporpaMmsbl npu ee Hanmuuuu. [lpu mobOom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosiee 40 4acoB B HEENI0, BKIIIOUYast
BCE BHJIbI ayTUTOPHOHN M BHEAYAUTOPHOU (CAaMOCTOSATENHLHON) YueOHOH paboThI ciyiaTess.

TpeGoBannss K YPOBHIO NOATOTOBKH CJaymiaTess, HeOOXOQUMbIe I OCBOCHHS
NPOrpaMMbLINLIA, >KEJAIOIIe OCBOUTH JIOTIOJIHHUTEIbHYIO 00pa30BaTelIbHYIO MPOrpPaMMYy,
JIOJDKHBI MMETh WJIM MONy4aTh BhICIIEe WM cpeHee MmpodeccuoHanbHoe oOpa3oBanue. Hanmmune
YKa3aHHOTO O00pa30BaHUs JOJDKHO MOATBEPKAAThCA JIOKYMEHTOM TOCYJapCTBEHHOIO WIIU
YCTaHOBJICHHOTO 00pa3lia, WM aKaJeMUYeCKOH CIIPaBKOW O MPOX0XKICHUN O0yUYEeHHUS.

BoinaBaeMblii JOKYMEHT: IIPH YCIICITHOM HPOXOKICHUN IPOTPAMMBI U C[aue UTOTOBOU
aTTeCTAallMd BBIAAETCS JTUIUIOM O TPO(ECCHOHATBHON TMEPENOArOTOBKE YCTAHOBIEHHOTO
oOpa3a.



Cpoxk neiicTBHSI HNTOTOBbIX JOKYMEHTOB

Cpok IeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPaBUII IO padoTe
C mepcoHaloM B cdepe NeATENbHOCTH HaHHOW MPOrpaMMBbl, YCTAHABIMBACTCS Ha OCHOBE
COJICp KaHUs TIPOTPAMMBI U COCTABIISACT (B To/1ax): 0ECCPOUHO.



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 ONTUMAJIBHOTO CIOCO0A WX PEIICHUsI, HCXOAS U3 JICHCTBYIOIINUX
I[eJTH U BEIOUPAThH MIPABOBBIX HOPM, HMEIOIIIUXCS PECYPCOB U OTpaHHueHUi B chepe

ONITUMAJILHBIE CTIOCOOBI X | AJICKTPOIHEPTETUKH U IJICKTPOTECXHUKH.
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 JICHCTBYIONIWE IPABOBBIC HOPMBI M 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

YMeTn:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTUYECKHUI aHaAIu3;

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

- BimageTs HaBBIKAMH MCIIOJIB30BAaHUS CUCTEMHOTO ITOAXO0JA JUIS
pellieHusl MOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
AIIEKTPOTEXHUKHU.

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYAOBBIE PYHKIIMH B COOTBETCTBUHU C MPOGECCHOHATBHBIM CTaHAapTOM (Tab. 2).
7.



[IpakTHKO-OpHEeHTH]

Tabnuua 2

DOBAHHBIC Tpe6OBaHI/Iﬂ K pE€3yjibTaTaM OCBOCHHUA IMTPOTrpaMMbI

TpynoBbsie QyHKIINU

TpeOGoBaHMs K pe3ynbTaTam

16.147 «Cnenuaauct B O

Onactu IIPOCKTUPOBAHUA 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,
KaOeJbHbIE U BO3YILIHbIE
CeTH) OOBEKTOB
KaIluTaJIbHOTO
CTPOUTENIbCTBA

TpynoBbie 1elCTBUA:

- Pa3paboTka 3CKM3HBIX YepTek,eil OOLUMX BHUIOB HETHIIOBBIX
H3JICIINHN;

- CocraBnenue u odopmieHue cnenuduxanuu o0OpyIAOBaHUS,
U3JeNIuil U MaTepHuaoB;

- IlogrotoBka cnenudukanuu B cOCTaBe KOMIUIEKTa paboueii
JIOKYMEHTaIUH;

- IlpoBepka TekcTOBOM M Tpaduuecko dYacteil paboueit
JIOKYMEHTAIUN CHCTEM JIEKTpOCHAOXKeHus (JIeKTpocHa0kKeHue,
OCBEILIEHUE, 3a3eMJICHUE, KaOelbHbIE M BO3AYIIHBIE CETH) Ha
COOTBETCTBUE  YTBEPKICHHBIM  IPOEKTHBIM  pEIIEHUSIM
IIPOEKTHOM JTOKYMEHTALUH.

YMenus:

- OueHuBaTh COOTBETCTBHE paboueill JOKYMEHTAUUU HPUHATHIM
INPOCKTHBIM PEHICHUSM IPOEKTHOW JOKYMEHTAIlUH CHCTEMBI
3JIEKTPOCHAOKEHHUS;

- YuTaTth 3CKU3HBIE M paboune 4YepTeku TpapuyuecKorl 4acTh
paboueil 1 IPOEKTHOM TOKYMEHTALlUY;

- IlpumensTp TpeOOBaHUS HOPMATHBHBIX IPABOBBIX AKTOB M
JJOKYMEHTOB CHCTEMBl TEXHHUYECKOTO pEryJupoBaHHs IpH
COCTaBJICHUH paboueii JOKYMEHTaIu1 cCHCTEM
ANEKTPOCHAOKEHUS (amexTpocHabkeHue, OCBEIICHHE,
3a3emiieHue, KaOelbHble W BO3AYIIHBIE CETH) (JIOKYMEHTOB B
TEKCTOBOM  ¢opme, pabouux UepTexked, CHenupuKauu
000py0BaHuUs U U3/ENNN);

- [IpuMeHsTH IpOrpaMMHBIE CPEeICTBA TS OopMIIeHHs paboueit
JIOKYMEHTAIlUU CUCTEM AJIEKTPOCHAOKEHUs (JIEKTpOCHAOKEHHE,
OCBEIICHUE, 3a3eMJICHHe, KaOelbHble W BO3JYLIHBIE CETH)
(1OKyMEHTOB B TEKCTOBOM (opme, pabouynx uepTexei,
cneurdukanuy 060pyI0BaHUS U U3AEIHA);

- BpiOupars anroputm, crnocoObl pa3paboTku U odopmiieHus
ACKU3HBIX M PabOYMX YepTekeil B cocTaBe KOMIUIEKTa paboueit
JIOKYMEHTAIIUN CUCTEM DJICKTPOCHAOKEHUS (IJIEKTPOCHAOKEHHE,
OCBEIICHNUE, 3a3eMIIeHHEe, KaOeIbHbIE U BO3YIIHbIE CETH);

- BroiObupath cmocoObl U anropuTM paboTel B cHCTEME
aBTOMATH3UPOBAaHHOTO MNpoekTtupoBanus (nanee - CAIIP) mms
0hOPMIICHHUSI YEPTEXKEH.




3HaHus:

- CucreMa ycloBHBIX 0003HaUYE€HUN B IPOEKTUPOBAHUU;

- TpeGoBaHusT HOPMATHBHBIX MPABOBHIX AKTOB M JOKYMEHTOB
CUCTEMbl TEXHHYECKOI'O PEryJIHpOBaHUS B I'PaJOCTPOUTEIbHOMN
JNESTEIIbHOCTH K dTalmaM  TPOEKTUPOBAHUS  CHUCTEMBI
AIIEKTPOCHAOKEHUS;

- CocraB KOMIUIEKTa pabouell JOKyMEHTallUd CHCTEM
AEKTPOCHAOKEHUS (3mekTpocHaOKEHHE, OCBEIICHHE,
3a3eMIIeHUE, KaOENbHBIC U BO3YIITHBIC CETH);

- TpeboBanust oxpaHbl Tpyda U Mepbl 0€30MaCHOCTU MpHU
MPOSKTUPOBAHUH CUCTEMBI JIEKTPOCHAOKCHHSI,

- [IpaBuia TeXHUYECKOM SKCILTyaTallly IEKTPUUECKUX CTAHLIUN
U CeTEH;

- [IpaBuna TEXHOJIOTHYECKOT0 (YHKIIMOHUPOBAHUS
IIEKTPOIHEPTCTUUECKUX CUCTEM;

- TpeGoBaHusi HOPMATHBHBIX MPABOBBIX AKTOB M JOKYMEHTOB
CHUCTEMBl  TEXHHYECKOTO PEryJUpOBaHHS K  pa3paboTke
TEKCTOBOM M Trpaduyeckoil uacTeil pabouell JOKyMEHTAIuU
CHUCTEM DJJIEKTPOCHAOXKEHHS (DJIEKTPOCHAOKEHUE, OCBEIICHHE,
3a3eMiieHue, KaOeNIbHbIE U BO3YIITHBIE CETH);

- HopmaTuBHBIC TIpaBOBBIC aKThl W JIOKYMEHTHI CHCTEMBI
TEXHUUYECKOTO PEryJIUpOBaHU B rpagoCTPOUTETHHON
JIESITCIIBHOCTH;

- [IpaBuina pabotel B CAIIP miis ohopmiteHHS YepTEKEN;

- TpeGoBaHusT HOPMATHBHBIX TPABOBHIX AKTOB M JIOKYMCHTOB
CHUCTEMBl TEXHUYECKOTO PEryJIHpOBaHUS B TPaJAOCTPOUTEIHHOMN
JIESITEIIBHOCTH K YCTPOUCTBY y3JI0B CUCTEMBI
ANIEKTPOCHAOKEHHUS;

- TpeOoBaHUsT HOPMATHBHBIX TPABOBBIX AKTOB M JOKYMEHTOB
CHUCTEeMBl ~ TEXHHYECKOTO  PETrylIUpoBaHHs B  0O0JacTu
AIIEKTPOIHEPTETUKU K 00ecCreYeHHIO HaJC)KHOCTH
AIIEKTPOIHEPTETUYECKUX CHUCTEM, HAJICKHOCTU U OE30MacHOCTH
OOBEKTOB  DJJICKTPOIHEPTETHKH WM DHEPTONPHUHUMAIOIIAX
YCTaHOBOK;

- TunoBble TMPOCKTHBIC pENICHHS IO y3JaM CHCTEMBI
AIIEKTPOCHAOKECHHSI.

20.032 «PaboTHUK 110 00CTYKHBAHUIO 000PYJOBaHUS MOACTAHIIUN AJIEKTPUUECKUX CETeil»

I1K-828/G/01.5/1
CIOCOOEH OCYIIECTBIISATh
MOHHUTOPHHT
TEXHUYECKOTO COCTOSTHUS
obopynoBaHus
MOJCTAHIINH

TpynoBeie 1elCTBUS:

- IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTPOB 000pYIOBaHMS MOJCTAHLIUN DIEKTPUUYECKUX CeTel,
OIICHKa KaudecTBa paboT 1o OOCIyXHBaHUIO O0OpYyIOBaHUS
MOJICTAaHIIUI 2JIEKTPUUECKUX CETEH.




BJIEKTPUYECKUX CETEU Ymenus:

- CamoCTOATENbHO MOJAEPKMUBATh M IOBBILIATH YPOBEHb
npoecCHoHaNBHONM KBATH(DHUKAITIH;

- AHanu3upoBaTh M NPOTHO3UPOBATh CUTYAIUIO COCTOSHUSA
000py/1I0BaHUS MOJCTAHIIUN AIEKTPUUECKUX CETEH.

3HaHUA:

- Hopmel u TpeGoBaHus, CTaHAAPTHI 1O UCHBITAHUSIM
000opyIoBaHUS MOICTAHLIUIH AIEKTPUIECKUX cereid,
MyCKOHAIAJIKE;

- XapakTepHble TPU3HAKH TOBPEKICHUI 00CTy>KHBAEMOTO
000py1I0BaHUs MMOJCTAHIIUN AIEKTPUUECKUX CETEH;
- OCHOBBI IEKTPOTEXHUKHU.

20.012 «PaboTHUK 110 OpraHu3alMy SKCIUTyaTaluH 3JEKTPOTEXHUUECKOTO 000pYy10BaHUS
TEIJIOBOM 3JIEKTPOCTAHIIMM

I1K-495/A/02.5/1 TpynoBsie neiicTBus:

CIIOCOOEH BBHITIOIHSATD - CocraBnenue  rpaguka  00X0#OB U OCMOTPOB

npocThie padoT 1o ANIEKTPOTEXHUYECKOTO  OOOpYNOBAaHUS,  MEXaHU3MOB U

TUTAHUPOBAHHIO YCTPOMCTB, HAXOMSIIIMXCS B  BEICHUM  IOJPA3/CICHUS,

AKCILTyaTaIH OTIepPAaTUBHBIM NIEPCOHAIIOM;

ANIEKTPOTEXHUIECKOTO - IlonrotoBka mepeuHs pabOT MO TEKyIIEH AKCIUTyaTalluH H

000pyIOBaHUS IUIaHA WX  BBIIOJHEHHS  MEPCOHAJIOM  COBMECTHO  C
PYKOBOJAUTEIEM, OTBEYAIOIIUM 3a IKCILTYaTaIHIO

IIEKTPOTEXHUYECKOT0 000PY10BAHHU.

YMenus:

- CocTaBJIsATh OTYETHBIE IOKYMEHTHI;

- Ompenensate COCTaB M TOCJEIOBAaTEILHOCTE HEOOXOAUMBIX
JeNCTBUI NpU BBINOIHEHUU paloT;

- AHanu3upoBath UHGOpMaIUio, GOPMUPOBATH MPEICTABICHUE
0 CUTYalIUH.

3HaHUS:

- TpeOoBanuss  oxpaHbl  Tpyda I@pH  OKCIUTyaTaluu
AJIEKTPOYCTAaHOBOK (11 COCTABJICHUS NepedHsl paboT B MOPsIKE
TEKYIIEeH dKCIUTyaTalium);

- [IpaBuna sKCIUTyaTaluy 3JeKTPOTEXHUYECKOT0 000PYAOBaHMUSL.

2.2. XapakTepHCTHKAa HOBOI0O BHAAa NPO(ecCHOHATBHON AeATEJIbHOCTH, HOBOM
KBAJIM(pUKAMU

B pesynpTare  OCBOEHHS  JONOJHUTENBHOM  00Opa3oBaTelbHONH  MPOTrpPaMMBI
«OnexmpocHabxcenuey Ciymareiab JOJDKEH OBITh TOTOB K o00siacTé  mpodeccHoHaIbHON
JesITeIbHOCTH, OOBEKTaM M 3a/1auaM.

Ooénacmou/chepor  ipodecCHOHATBHOW — JEATEIBHOCTH  CAyIIATEeNs,  MPOIIEAIIEro
o0y4yeHue 1o nporpamMMe npodecCuoHaNTbHOM MePenoroTOBKH BKIIIOYAET:

- 40 CkBO3HBIE BH/IbI TPOPECCUOHAIBHOMN JESITEIbHOCTH B IIPOMBILIUIEHHOCTH (B cdepax:
MIPOEKTUPOBAHUS U JKCIUTyaTallud 3JIEKTPOIHEPTETHUECKUX CHUCTEM, AJIEKTPOIHEPTeTHUECKUX
KOMILIEKCOB, CUCTEM 3JIEKTPOCHAOKEHN S, aBTOMATU3allM U MEXaHU3allUK TPOU3BOJICTBA).



- 24 ATOMHasi MPOMBIIUIEHHOCTH (B c(epax: MPOESKTUPOBAHMS U IKCILTyaTal[il OOBEKTOB
JIEKTPOIHEPI€TUKU; TEXHUYECKOTO OOCIYKUBAaHMS M PEMOHTA 3JIEKTPOMEXAHHUYECKOro
obopymoBaHus).

- 20 DnextposHepreTuka (B chepe 3IeKTPOIHEPTETUKU U FTEKTPOTEXHUKN).

- 16 CTpOoUTENbCTBO M KWINIIHO-KOMMYHAIBHOE X035ICTBO (B chepe MPOEKTUPOBAHUS U
9KCIUTyaTallui OOBEKTOB IEKTPOIHEPIETUKH).

- DJIEKTPOIHEPIeTUKA U JIEKTPOTEXHUKA.

- DIEKTPOIHEPreTUUECKUE CUCTEMBI U CETH.

Oo6vexkmamu 11po(heCCUOHAILHON AEATENbHOCTU SBISIOTCA:

- 3JIEKTPUUYECKNE CTAHLIMM U NOJICTAHIUH.

- 3JIEKTPOIHEPIETUUECKHUE CUCTEMBI U CETH.

- CHUCTEMBbI 3JIEKTPOCHA0XKEHHS TOpPOJIOB, IPOMBILUIEHHBIX MPEANPUATUH, CEIbCKOI0
XO03sIHCTBA, TPAHCIOPTHBIX CUCTEM U UX OOBEKTOB.

- YCTAHOBKHU BBICOKOTO HANPSDKEHUS PA3IMYHOIO HAa3HAYEHUS, AJIEKTPOU3O0JIALMOHHbBIE
MaTepHasbl, KOHCTPYKIUHU U CPEACTBA UX TUArHOCTUKU.

- peneliHas 3almTa U aBTOMaTU3alIHs 3JIEKTPOIHEPTreTUUECKUX CUCTEM.

- HHEPreTUYECKNUEe YCTAHOBKH, JEKTPOCTAHIIMM M KOMILUIEKChl Ha 6a3e BO30OHOBIISAEMBIX
HMCTOYHUKOB YHEPIHUH.

- JJIEKTPUYECKHE MAlIMHBI, TPaHC(HOPMATOPbI, IEKTPOMEXAHUYECKHUE KOMIUIEKCH U
CUCTEMBbI, BKJIIOYAs UX YIPaBICHUE U PETYIUPOBAHUE.

- DJIGKTPUYECKHWE W DJIEKTPOHHBIE  ammaparbl, KOMIUIEKCBI WM CHUCTEMBbI
NEKTPOMEXAHUYECKUX U 3JEKTPOHHBIX allllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA M CUCTEMBI
YIPaBJIECHUS IOTOKAMH 3HEPTUH.

- DJIEKTpUYECKasl U30JIALUS IEKTPOIHEPTETUYECKUX U DJIEKTPOTEXHUUECKUX YCTPOICTB,
KabenpHble M3IENUs M MPOBOJA, AJIEKTPUUYECKUE KOHJCHCATOphl, MaTepHanbl U CUCTEMBI
ANEKTPUYECKON M3O0JIALUHN IEKTPUUECKUX MAIINUH, TpaHCPOPMATOPOB, Kabenel, AIeKTPUIECKUX
KOHJICHCATOPOB.

- 3JIEKTPUYECKU IPUBOJ] U aBTOMATHKA MEXaHU3MOB U TEXHOJOTUYECKUX KOMILIEKCOB.

- JJIEKTPUUYECKOE XO3ANUCTBO U CETU MPEANPUATUN, OPraHU3ALNN U YUPEKACHUN.

- 3JIeKTPOOOOPYI0BaHNE HU3KOTO U BHICOKOTO HAMPSYKEHUSI.

- MOTEHIIMAJIBHO OMNACHBIE TEXHOJOTUYECKUE MPOLIECCHl U TIPOU3BOJCTBA IEKTPUUECKON
SHEpPTUH.

- METO/Ibl U CPE/ICTBA 3allUTHl YeJIOBEKa, IPOMBIIIJICHHBIX 00BEKTOB U Cpeabl OOUTaHUS
OT @aHTPOIOTE€HHOTO BO3JIEHCTBUS 3JIEKTPUUECKUX U MATHUTHBIX MOJEH.

BbInyckHUK MporpaMMbl JOKEH YMETh peuiaTh NpoQecCHOHaNbHbIE 3adauu 10 BUJIAM
npoaAeaTeNbHOCTH:
Konempyxkmopckuii:
- [IpoexTupoBaHue MEKTPUUECKUX CETEH U AIEKTPOTEXHUUECKOr0 000py10BaHMS.
IKrenayamayuouHsli:
- DKCIUTyaTalys BEICOKOBOJIBTHOTO JIEKTPOOOOPYI0BAHHUS IIEKTPUUECKUX CETEH.

B pe3ynbTare OcBOEHHMS OMOIMHUTEIHLHOW OOpa30BaTENbHOW MpPOTpamMMbl CIyIIATeNlb
JOJDKEH  00JlaaTh  CHOCOOHOCTSMH K BBIIIOJHEHMIO HOBOIO BHAA  JIeSITEIbHOCTH
COOTBETCTBYIOIIETO MPUCBAaEMON KBaJM(uKaAuMu padoTHUK B cdepe 3JIeKTPOIHEPIreTHKH U
3JIEKTPOTEXHUKH.



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

3.1. TpynoeMKoCTh HPOrpaMMBbl

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

- 20,6 3a4eTHBIX €IUHUII;

743 ak. 4.

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

Y4eOHbIif IJIaH JIONOJHUTEIIBHON 00pa30BaTeIbHOW MPOrpaMMbI TPEACTABICH B
MIPUIOKECHUE A., SBISIOMUNCS HEOTHEMIIEMOH YaCThIO TPOTPAMMBI.

Tabnuna 3
CtpykTypa nporpaMmsl 1 GOpMBI aTTeCTallUN
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1.1. | Teopernueckue 4 Pemien
OCHOBBI 4 A 3R 2|10 ue
IIEKTPOTEXHUKH 3a1a4
2 DneKkTpoMexaHHuKa 4
P MEIE 2 |10 Sxcaamen
2.1. | DuexTpoMexaHUKa 4 Pewen
4 A 3R 2|10 ve
3a1a4
3 OCHOBBI 2 3
aJer ¢
DIIEKTPOOE30MACHOCT 16| 14 2|6 9
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3.1. | OcHOBHI 2
3IEKTPO6E30MACHOCT 5 16| 14 2|6
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ANIEKTPOIHEPTHU

Ilepenaua u
pacupeneneHnue
SJIEKTPOIHEPTUH

24

DK3aMeH

5.1

Ilepenaua u
pacnpeneneHue
SJIEKTPOIHEPTUH

24

Pemen
e
3aa4

PacueTtsl TOKOB
KOPOTKHX
3aMbIKaHUH

24

DK3aMeH

6.1.

PacueTtsl TOKOB
KOPOTKHX
3aMBIKaHAHN

24

Pemen
ne
3aa4

[lepexonnbie
ANMEKTPOMEXaHINIECK
1€ TIPOLIECCHI

18

10

3auer ¢
OLIEHKOH

7.1.

[lepexonnbie
ANMEKTPOMEXaHINIECK
He TPOLIECCHI

18

10

DneKTpuyecKas
4acTh CTAaHIUHN U
HOJCTaHIIUI

N B o w o w N W N W o w o w o

24

18

DK3aMeH

8.1.

DnekTpudeckas
YacTh CTAHIMH U
HOJCTaHIIUI

24

18

Pemen
e
3a71a4

DKOHOMHUKA B
SHEPreTUKE

18

3aver ¢
OLIEHKOH

9.1.

ODKOHOMMKA B
SHEpreTHKe

18

Pemen
e
3a1a4

10

OrexTposHepreTuye
CKHEC CUCTCMBI U
ceTH

28

26

DK3aMeH

10.1

DnexTposHepreTHie
CKHE CHCTEMbI U
ceTn

o B~ o ON OO N>

28

26

11

Peneiinas 3amura u
aBTOMATH3AIUs
AEKTPOIHEPTETHYIEC
KHX CHCTEM

w

28

26

DK3aMeH

111

Peneiinas 3amura u
aBTOMAaTH3aLHs
3JIEKTPOIHEPTETUYEC
KHAX CUCTEM

N

28

26

Pemen
e
3a1a4

12

Bo3nyminsle u
KaOeabHbIE TUHUT

16

14

3aueT ¢
OLIEHKO}

12.1

Boznymuineie u
KaOeJIbHbIE JTUHUU

16

14

13

Wzonsums u
TIepEeHATIPSIKESHHSI

18

3aueT ¢
OLIEHKOH

13.1

Wzonsanus n
MIepeHANPSKCHUS

18

Pemen
ne
3a7a4

14

Cucremsr
AJIEKTPOCHAOKEHHS

B CO N [C0ONIMNDNINDN

DK3aMeH




TOpOJIOB U
MIPOMBIIIIIEHHBIX
NIpEANPUSITHI

14.1

Cucremsl
ANEKTPOCHAOKEHUS
TOPOJIOB U
TIPOMBILIIEHHBIX
NIPEANPUSATHI

o b

32

15

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CUCTEM

24

DK3aMeH

15.1

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CHCTEM

24

16

VYnupasnenue
Ka4eCTBOM
IIEKTPOIHEPTUH

18

3ader ¢
OLIEHKOH

16.1

VYnpasnenue
Ka4eCTBOM
JIEKTPOIHEPTUH

18

17

Jlmarnoctuka
BBICOKOBOJIBTHOTO
000pyIoBaHUs

AN N o N E- N \S) DN

16

14

3aueT ¢
OLICHKOM

171

Jwnarnoctuka
BBICOKOBOJIBTHOTO
000pyI0BaHUs

16

14

18

HanexxHocTh cucteM
3JIEKTPOCHAOKEHHS

10

3aver ¢
OLIEHKOH

18.1

Ha,I[e)KHOCTL CHCTEM
3HCK’I‘pOCHa6)K€HI/I$[

AN AN

10

19

ABTOMaTH3UPOBaHH
bIe
nHpopMannoHHO-
HU3MEpHUTEIEHBIC
CHUCTEMBI
KOMMEpPYECKOTO

ydera
JIEKTPOIHEPTUH

N

16

14

3auer ¢
OLIEHKOH

19.1

ABTOMAaTH3UPOBaHH
bIe
nHpopMannoHHO-
HU3MEpHUTENbHbBIE
CHCTEMBI
KOMMEpPYECKOT0
yuera
IIEKTPOIHEPTUH

N

16

14

Pemen
e
3a1a4

20

Iotepu n
sHEprocoepexeHue

16

14

3aueT ¢
OLIEHKOH

20.1

ITotepu n
sHeprocoepexeHne

16

14

21

Hrorosas
aTTecTanus

=~

Hrorosas
aTTecTalMOHHAS
pabora

HUTOIO:

~NWWEINDNDNDN

41

42

28
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3.2. Cogepxanmne nporpamMmmbl (padoume NporpamMMbl JUCHUILUIAH (MOyJIeil)
Coneprxkanue TUCUUILTAH (MOJIyJIeH) peAcTaBieHo B Ta0. 4.

Tabnuua 4
CopepxaHue TUCIHUILUIMH (MOIYJIEH)
Ne HaunmenoBanue
JTUCHUTUINH (MOJTyJIeH ) Coneprkanue TUCUMIUIUH (MOIYEH)
1. | DneKkTpo’HEPreTHYeCKue CUCTEMbI U CETH
1.1. | DnekTposHepreTudecKkue TeXHUKO-IKOHOMUYECKUE OCHOBBI TPOSKTUPOBAHMUS

CUCTCMBI U CCTU

aneKTpudeckux cereil. OCHOBHBIE 3a/1a4M IPOCKTUPOBAHUS
aneKTpuueckux cereil. KanuranbHble BIOKEHUS Ha
COOPYKEHHE BO31YIIHBIX U KaOCIbHbBIX JTUHUM.
KanuranbHble BIOXEHHUS HA COOPYKEHUE TOHUKAIOIIUX
nojcTaniuil. U3nep ki Ha aMOpTU3aLHUI0 U 00CTy)KMBaHUE
ceTH. 3aTpaThl HA KOMIIEHCAIUIO MTOTEPH 3JIEKTPOIHEPTUU B
ceTd. [IoHATHS HOPMUPOBAHHOT'O CPOKA OKYIIAEMOCTH,
kod(durmenta 3pHEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KaU€CTBE KpUTEPHUS
skoHOMHYeCKOH I dexTuBHOCTH. Kitaccupukamus
noTpeduTeneil Mo CTeneHu HaJAeKHOCTH IEKTPOCHAOKEHUSI.
OrnpezienieHre BEpOSTHOTO yilepOa oT repepbiBa
aNIeKTpocHa0XeHus. banaHchl MOIIHOCTEH B
AJIEKTpOIHEpreTrueckont cucreme. CocTaBisoniye 6aaaHcoB
AKTHUBHOM M peaKTUBHOI MOIIHOCTH B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX U PalOHHBIX CETAX.
BrisiBieHre He0OX0IMMOCTH YCTAHOBKH JTOTIOJTHUTEIBHBIX
WCTOYHUKOB PEAKTUBHOW MOIIHOCTH. ICTOUHMKH
PEaKTUBHOM MOIIIHOCTH B 3JIEKTPUUECKUX CUCTEMAX, UX
TEXHUUYECKHUE U IKOHOMUYECKHE XapaKTepUCTUKU. BpiOop
MOIIHOCTH U THIAa KOMIIEHCUPYIOLIUX YCTPOMUCTB 110
YCJIOBHSIM OajlaHca peaKTUBHOM MOITHOCTH B DJIEKTPUUYECKON
ceTH. [IpuHIMIIBI PKOHOMUYECKOTO pa3MELICHHUS
KOMIIEHCUPYIOIIMX YCTPOUCTB HA MOJACTaHIMSIX ceTH. BbIOOp
OCHOBHBIX [1apAMETPOB IJIEKTPUUECKUX CETEH IIPU
npoeKkTHpoBaHuU. OCHOBHBIE TUIIBI KOHPUTypaLUii CXeM
IIEKTPUYECKUX CETEN U X KAUECTBEHHBIE XapaAKTEPUCTUKH.
Bb160p HOMUHAJIBHOTO HANPsHKEHUS y4acTKOB ceTu. BriOop
YCTAHOBJIEHHON MOIIIHOCTH TPAaHC(OPMATOPOB
MOHIKAIOIIUX MOICTAHIIUI: S)KOHOMUYECKOE KOJIMYECTBO U
HOMUHAJIbHBIE MOIITHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTpaHHYEHUSs, TOYCTUMBIE IEPETPY3KH B PA3TUUHbBIX
pexkumax. BeiOop cxeM pacrpeaeuTeNIbHbIX YCTPOUCTB




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

MOHIKAIOIIUX MOACTaHIUi BpIOOp MPOBOAOB BO3YLTHBIX
JTUHUHA U CEYCHUI TOKOBEIYIIUX KU Kabemei:
SKOHOMUYECKHE MMapaMeTpbl, TEXHUYECKUE OTPaHUYECHUS,
JIOITYCTUMBIE TIEPErPY3KH B pa00UYNX PeKUMAX. AJTOPUTM
BbIOOPA ONTHMAJILHOTO BapUAHTAa CXEMBI CETH.

DneKkTpoMexaHuKa

9J'IGKTp0MeXaHI/IKa

DnekTpuueckre MamuHbl. Tpancopmatopsl. Pexxumbl
paboThI AEKTPUUECKUX Ma-IIKH (JABUraTENb, TOPMO3,
IeHepaTop); NpeoOpa30BaHKUE SHEPTUU B ITUX PEXKHUMAX.
KoHcTpykius u npuHIun aedcTBus TpaHcopmaropa.
PaboTa TpanchopmaTopa npu X0JI0CTOM X0J€ U O[T
Harpy3ko# (koapuireHt rpancopmaui, OCHOBHbIE
ypaBHeHMs1). OCHOBHbIE YPaBHEHUS U CX€-Mbl 3aMEILEeHUS
Tpa"cpopmaropa. HomuHaibHOE HanpsKeHre KOPOTKOIO
3aMBbIKaHUs, €ro BbI-00p. ONBITHOE OIpe/esIeHUe
[IapaMETPOB CXEMbI 3aMEILEHUS 110 Pe3yIbTaTaM OIBITOB
XOJIOCTOT'O X0/1a ¥ KOPOTKOro 3amMblkaHus. VI3MeHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MpH U3MEHEHHH €T0
Harpy3ku. CriocoObl U CXEMbI pEryIHMpPOBaHUS HANIPSKEHUS
TpaHcpopmaropa. CxeMbl U TPYIIIBI COEAUHEHUS] OOMOTOK.
[TapannensHas padora. HecummeTpuunas Harpyska.
ABrotpanchopmaTop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U MIEPEXO/IHBIX Ipoueccax. ACHHXPOHHBIE
MamuHbl. KOHCTpYyKIMS ¥ MPUHIMI JEHCTBUS
acuHxpoHHoro asura-tens (AJl). Pacnpenenénnsie u
COCPEOTOUEHHBIE OOMOTKH. Y CIIOBUS MOJTyYSHHS
KpYroBOT'O Bpa-IAOIIErocs noisi B Tpex(as3HbIX 0OMOTKaX.
Psin cunxponHbIX ckopocTeid. [IpuBenenune pabouero
Ipolecca aCHHXpOHHOW MamuHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIE YPAaBHEHUS U CXEMBI
3amenieHus npuseneHHo AM. ITapameTpsl cxemsl
3amelieHust AM, ux pU3NUecKuil CMbICII.
ONEeKTPOMarHUTHBIE MOMEHT U MEXaHUYECKHE
xapakTepucTuk AJl. OcoOble TOUKH XapaKTEPUCTHKH.
VYcenosus ycrorunBoit pabotel AJl. TpeGoBaHMs K TyCKOBBIM
cBo¥cTBaM U criocoObl mycka AJl. YiyuiieHue myckoBbIX
cBorictB AJl. CriocoObI perynupoBaHusi CKOPOCTH.
CuHxpoHHBIE MaMHbI. KOHCTpYKIIMS ¥ IPUHLINI AEHCTBUS
CHHXPOHHOM MalIuHbl. MarHUTHOE MOJIE€ CUHXPOHHOTO
re”epartopa (CI') npu Harpy3ke. Peakius sikopst. OcHOBHBIE
YpaBHEHHUS U BEKTOPHBIE THAarpaMMbl CHHXPOHHOU MaIIMHbI
(CM). ITapametpsl CI' B ycTaHOBHUBILIEMCS PEKUME.
OCHOBHBIE XapaKTEpPUCTUKN aBTOHOMHOTO CI'.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

[TapamnensHas padora CI' ¢ ceTblo, CIIOCOOBI M YCITOBUS
CHUHXPOHHU3AIMHU. YPaBHEHUS JIEKTPOMATHUTHON MOIITHOCTH
Y MOMEHTA. YTJIOBbIEC XapakTepucTuku CM, ctatuyeckas
ycToiunBoCTh. U-00pa3Hble XapaKTEPUCTUKH

3. | OCHOBBHI JIEKTPOOE30MACHOCTH
3.1. | OcHOBBI TexHHKa 0€30MACHOCTH KaK KOMIUIEKC MEp U MEPOTIPUSTHH,
AIEKTPOOE30IMacHOCTH obecrieunBarouii 6€30MacCHOCTh padoT B

AJIEKTpOyCcTaHOBKaX. ONacHOCTh NOPAXKEHUS SJIEKTPUUECKUM
TOKOM. MexaHu3Mbl ACHCTBUS INEKTPUUECKOTO TOKA Ha
OpraHu3M 4yesoBeka. BinsHue NoCTOSHHOT0, IEPEMEHHOTO U
TOKOB BBICOKOM 4acTOThI. UyBCTBUTEIBbHOCTh OpPraHU3Ma
4esI0BeKa K JeMCTBUIO 3JIeKTpruueckoro Toka. [loporu
YYBCTBUTEIbHOCTH, HEOTIIYCKAIOIIUNA TOK, CMEPTEIbHBIN
nopor Toka. [IpaBuia TeXxHuKH O€30MaCHOCTH MOTPEOUTENEH
ANEKTPO3HEpPrun. DnekTpoyctaHoBku 10 1000 BOIbT,
anekTpoyctaHoBkH Beilie 1000 BoabT. ['pynms! o
AJIEKTPOOE30MacCHOCTH NIEPCOHAIIA, OOCITYKHBAIOIIETO
AIEKTPOYCTAHOBKU. [[eHCTBYIOIIME 3JIEKTPOYCTAHOBKH.
[TopaxeHnue yenoBeka neKTpuyeckuM TokoM. ITytu Toka
yepe3 Telo yenoBeka. OTHOBPEMEHHOE TPUKOCHOBEHUE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@daxTOopHl, BIAUSIOLINE Ha COTPOTHUBIICHUE TEJIa YEIOBEKa.
Hanpsixenue npukocHoBenus. [llaropoe HanpsokeHue.
BozneiicTBue 35€KTpUUEcKOro moJjisi Ha OpraHu3M YeJloBeKa.
[IpaBuna okazaHus NEPBOW MOMOIIM ITOCTPAAABIIEMY OT
ANEKTpUUECKOro Toka. MickycctBeHHoe nbixanue. Henpsimon
Mmaccax cepaua. OcBoOoKIeHHEe OCTPAAABIIETO OT
JIEHCTBHSI DJIEKTPAUYECKOro ToKa. [IpuHATHE Mep pOTUB
naaenus. [IpuBneuenue k cedbe BHuMaHus. Kareropuun
MOMEILEHUH 10 OMACHOCTH MOPAKEHUS EKTPUUECKUM
TokoM. Kareropuu pabot B anekTpoyctaHoBkax. Hapsi.
Pacniopsixenue. Oprann3aliuOHHO-TEXHUUECKHE
MEpONPUATHS IO 0OecrieueHHIo 0€30MacHOro MPOBEACHUS
paboT B 31EKTpOycTaHOBKax. JInIia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBeieHNnEe paboT B AIEKTPOYCTAHOBKAX.
Opranu3anus padot o Hapsay. Jlomyck Opuraasr k padoTe.
[IpoBepka orcyrcTBUs HanpsbkeHus. [lopsaok HanoKeHus
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
OnexTpo3aluTHble cpeacTBa. OCHOBHBIE AIEKTPO3AIUTHBIE
cpencTBa. JJonoIHUTENbHBIE AIEKTPO3aLIUTHBIE CPECTBA.
Hcnonp30BaHuE 3JIEKTPO3AIIUTHBIX CPEJCTB B
anekTpoyctaHoBkax A0 u Beime 1000 BosbT. [lmakater u




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

3HAKHU. DJEKTPOUHCTPYMEHT. JIBOHAS U30ISA1IUS
aNeKTpouHCTpyMeHTa. [IpaBuna 6e30macHoi paboTHI.
HcTouyHuKY NUTaHMs 3JIEKTPOUHCTpyMeHTa. Mcrnbitanue
M30JISIKY, TPEOOBAHUS K U3OJISAIUU. 3a3eMIICHUE U
3aHyJIeHUE, TPEXMOIIOCHbIE BUIKU. THIIBI MpeaoXpaHUTENEeH.
[IpaBuna 3aMeHbl NpenOXpaHUTENEH. JIECTHULIBI,
YCTpPOMCTBO, paboTa, ucnbiTaHus. PaboTa Ha BhIcOTE,
MOCTKH, MTOAMOCTbS, Jieca. be3omacHble pacCTOSHUS IS
Pa3IMYHBIX KJIACCOB HANPSIKEHUS.

[Ipon3BOACTBO IIEKTPOIHEPTUH

IIpousBoacTBo
3JIEKTPO3HEPTUU

CTpyKTYypHBIE TEXHOJIOTUYECKUE CXEMBI, IPUHIIMIIBI padoOT U
ocobernnoctu KOC, TOL, I'9C, 'ADC, ADC, I'TOC.
['paduku Harpy3KHU SHEPTOCUCTEM U HX peaTu3anus
Pa3TUYHBIMU TUIIAMH 3JIEKTPOCTAHIIUH.
DexkTpoo0opyI0BaHUE EKTPOCTAHIIUIN U MOACTAHIIUN: -
BBIKJTFOYATETN 0aKOBBIC U MaJIOMACIISIHBIC; - 3JICTa30BEIE,
BAaKyYMHBIE, 3JIECKTpPOMarHuTHeIe. BoIKitoyaTtenu Harpy3Ku; -
pPa3beIMHUTENH, OTJICIUTENN U KOPOTKO3aMbIKATEIH.
CunxpoHHbI€ TeHepaTopsl. Turibl, mapameTpbl. CUCTEMBI
oxnaxaeHusi. Cucremsl Bo30yxaenus. CuinoBbie
Tpa"copmaropsl. Tumnsl, nmapamerpsl. CUCTEMBI
oxnaxaeHusi. ABrorpanchopmaropsl. Pexxumer padoter AT.
TennoBoii pexum TpancpopmaropoB. TpeboBaHHS K cXeMaM
PVY. Cxemsl PY paguanbHOro Tuma: cXeMbl ¢ OAHOU U €
JIBYMsI cucTeMaM# COOpHBIX MIHH. CXeMbI KOJBIIEBOTO THUIIA.
YIIpOUIEHHBIE CXEMBL.

Ilepenava u pacnpeneneHue

SJICKTPOIHEPTHUU

[Iepenaua u
pacmpeneneHue
3IEKTPOIHEPTUU

OO011ast XapakTepUCTHKA JIEKTPUUECKUX CETEH.
Knaccudukanus snekrpuyeckux cereid. MartemaTudeckas
MOJIeJIb JIMHUY 3J1eKTponepenaun. [1-o0pa3Has cxema
3aMEIEeHNs] BO3AYIHOM JIMHUY, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTUBHOE COIIPOTUBIICHHS, AKTUBHAS U €EMKOCTHAs
MIPOBOANMOCTH, OCOOEHHOCTH CXEM 3aMelleHUs JIUHUN
Pa3HOr0 HOMUHAJIBLHOIO HanpskeHus. [lapamerpsr cxemsl
3aMelnIeHus KabenbHOM TUHUHN. PexuMHbIe XapaKTepUCTUKH
JIUHUU. BEeKTOpHBIE 1MarpaMMbl TOKOB U HANIPSYKEHUMN.
[Tanenwne nanpsokenus. IIpononbHas u nonepedynas
COCTABJIAIOLIME BEKTOpa NafeHus Hanpshkenus. [loreps
HanpspkeHus. OrnpeaeneHne napaMeTpoB YCTaHOBHBILIETOCS
peXuMa JIMHUK: 110 JaHHBIM KOHIA JIMHWUH; 110 JaHHBIM
Hayayia TuHuU. [TapameTpsl U cXeMbl 3aMEIeHUs
TpaHc(hOPMATOPHOTO 000PYIOBAHHS TOHUKAIOIINX

nozactadiyii. JIByxoOMotounsie Tpanchopmaropsl. Cxema
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3aMelleHus, ONpe/IeTICHHE €€ IapaMeTPOB 10 KaTaJ0kKHbIM
JTaHHBIM TpaHchopmaropa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPBI.
Cxema 3amellieHus, ONpeesiCeHUE €€ IapaMeTPOB.
[Toacranuuu ¢ aBrorpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIITHOCTH OOMOTOK, TUIIOBAsi MOII[HOCTh
aBTOTpaHchopmaropa XapakTepUCTUKH IpauKOB
Harpy3ku. Bupl rpagukoB Harpy3ku U UX XapaKTePUCTUKH.
HawnGosnpmias u HauMmensbInast Harpy3ku. ['omoBo# rpadux
Harpy3Ku Mo MpoJ0JKUTENbHOCTH. Yncio yacoB
UCIOJIb30BaHUS HanOObIIeH Harpy3ku THO.
[IpencraBieHye Harpy30K B PACUETHBIX CXEMax
AIIEKTPUUYECKUX CeTel: CTAaTUYECKUMHU XapaKTePUCTUKAMH,
MIOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEAKTUBHBIM CONPOTUBJICHUAMU. PacyeTsl yCcTaHOBUBIIMXCS
PEKUMOB IPOCTEMIINX 3IEKTPUUECKUX CeTel. 3aaun
pacyeTa ycTaHOBUBLIMXCSI p&KUMOB. PacueTHble cXxembl
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTb MOJICTAHIMH.
Pacuer pexxrma pa3oMKHYTOM ceTu MeTo10M "B Ba 3Tana'.
Pacuer pexrMa KonbLIeBOM CETH, TOUKA IOTOKOpA3/ea.
OcobeHHOCTH pacyeTa OJHOPOAHOM 3JIEKTPUUECKOM CeTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-ITOCTOSHHBIE TIOTEPU MOILIHOCTU U
AIIEKTPOIHEPIUH B DJIEMEHTAX MIEKTPUUECKOU ceTh. Bpems
MakCHMaJbHBIX NOTEPh. Onpeenenne 3arpar Ha
BO3MelleHHe noTepb. OCHOBBI PEryIMpOBaHUS HAPSKEHUS
Y KOMIIEHCALIUA PEAKTUBHOW MOIIIHOCTH B JIEKTPUUECKUX
ceTsix. O01as xapakTepucTUKa peXrMa HallpsDKeHUN U
cnoco0oB ero perynupoBanusi. Hau6onbume paboune
HaNpsDKEHUs AJIeKTpoodopyaoBanus. TpeOoBaHUS K
KaueCTBY HalpspKeHUs. Perynupyromue ycTpoicTBa U Ux
BIIMSTHUE HA PEKUM HANPSKEHUI: TeHEepaTophbl
AJIEKTPOCTAHLINN, KOMIIEHCUPYIOINE YCTPOHCTBA
(CUHXpOHHBIE KOMIIEHCATOPbI, KOHJIEHCATOPHBIE OaTapeu,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKH
MIPOJOJILHOM KOMITEHCAINH, PEaKTOPhI), TpaHC(HOPMATOPHI C
peryaupyeMbIM KoaduirenTom tpanchopmanuu. OueHka
JIOCTaTOYHOCTH PETYJIMPOBOYHOIO AHAra3oHa
MOHMXKAOIIETo TpaHchopMaTopa.

PacueTsl TOKOB KOPOTKHX 3aMBIKaHUI

PacueTsl TOKOB KOpOTKHX
3aMbIKaHU U

O61ue cBeeHus 00 IIEKTPOMArHUTHBIX EPEXOTHBIX
nporeccax. KopoTkue 3aMbIkaHus M UX KJIacCH(PUKAIIHA.
JlomyeHns, mpuHIMaeMbIe TIPU pacdeTe KOPOTKOTO
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sambikanus (K3). [lepexomnblii mporecce mpu Tpexda3zHom
K3 B nenu 6e3 Tpancopmaropos. [lonsatue yrapHoro Toka,
ynapHoro ko3¢ dunnenta. Meroas! onpenenenus Ta.
CxeMbI 3aMeIIeHUs] TPEXOOMOTOYHBIX TpaHCHOPMATOPOB
(ATP), TpanchopmaTopoB ¢ paciieryieHHONH 0OMOTKON
HU3IIETO HAMPSIKEHUSI, CIBOEHHBIX PEAKTOPOB M UX
napameTpsl. [IpeoOpazoBanus cxem 3aMeleHusl.
[IpakTUueckue METOIbl pacyeTa NePUOIUIECKOM
coctabistoen Toka K3. Pacuer neiicTByroiiero 3Ha4eHus
nepuoanYecKoi cocrapistoniei Toka K3 npu ynaneHHbIx
K3. Meroa TunoBbIX KpUBBIX. HecummeTpuyHble KOPOTKHE
3aMbIKaHUs1, OCHOBHBIC MOHATHA. CxeMa 3aMeleHus
psIMO, OOPAaTHOM U HYJIEBOH MOCIEI0BATEILHOCTEH.
CxeMpbl 3aMeIIeHHs] U ITapaMeTPhl HYJIEBOM
nocneaoBarenbHocTH Tpanchopmartopa (ATP). [Ipumepst Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocnenoBarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'panuunbIe yca0BUs, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMILIEKCHas cxema 3amenieHus. Ognodaznoe K3.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMIUIEKCHas cxeMma 3amenienus. JIByxdaznoe K3 Ha 3emiio.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HAMPSHKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

7. | IlepexoaHbIe 2IIEKTPOMEXAHUIECKHE MTPOIIECCHI

7.1. | Ilepexoubie O6mue nousitust 00 D9C u ee pexxumax. Onpesesnenne
ANEKTPOMEXAHUYECKUE napaMeTpoB cxeMm 3amerneHus DIC i pacueToB.
MPOLECCHI OrnpeziesieHre TOKOB U MOIITHOCTEH. Y CJIOBUS

cymectBoBanus pexumoB DIC u ycroitunbocts. [lonsaTue
JIMHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTD
aByxMamnHHon O9C. JlonmynieHys ¥ ynpoIeHus Ipu
pacyere yCTOMYMBOCTH. METO/1 MOCIIeI0BATEIbHBIX
uHTepBanoB. Ctarnueckas ycroitunsocts 9C. JlaBuHa
HaIpsKEHUS, YCTOMYMBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
Y CTOMUNBOCTh CHHXPOHHBIX M aCHHXPOHHBIX JIBUraTeNel B
CUCTEeMax 3JIeKTpocHaOxkeHus. Pe3ynbpTupyromas
YCTOHYMBOCTb. MeponpuaTHs M0 YIIy4ILIEHUIO
ycrorunBocty I9C (JI0NOIHUTENbHBIE). MeponpusiTus no
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VIIY4IICHHIO YCTOWUUBOCTH DDC (peKUMHBIE).

9J'IGKTpI/I‘l€CKaH qaCTb CTaHII

WU U IIOACTaHINI

DNeKTpuYecKas 4acTh
CTaHIUH U NOJCTAHIINHA

Cxewmnl anexktpuueckux coequnenuit TOL, KOC, I'DC u
I'ADC, ADC, noacranmuii. O01mas xapakTepucTuKa
COOCTBEHHBIX HYXK]I AJIEKTPOCTAHIINI U MOCTAHIIUN
(Ha3HaueHWe, UCTOYHUKH, CTPYKTYpa IMOTpeOHUTENeH).
CxembI anekTpocHabx)eHus coocTBeHHbIX HY )1 KOC, TOL,
ADC, I'9C u noacranuuid. [IpogoIKUTENBHBIN peKUM
paboThI AJIEKTPOYCTAHOBOK. BpIOOpP ceueHuii mpoBOTHUKOB.
Tepmuueckoe aerictBue TokoB K3. DnekTpoiuHaMUYecKOe
neiictBue TokoB K3 Ha anekTpruyeckue NpoBOJIHUKU U
anmnapatsl. PacyeTHble yca0BHs BBIOOpa IPOBOJHUKOB U
arnmapaToB. BeIOOp MpOBOIHUKOB U 3IEKTPUUECKUX
armapaToB: BBIKIIIOUATENICH, pa3beICHUTEIICH,
BBIKJIIOYATEJICH HATPY3KH, OTJCITUTENCH,
KOPOTKO3aMbIKaTeleH, IPeI0XpaHuTeNeH, H3MEPUTEIbHBIX
TpanchopMaTopoB TOKa U HanpsikeHUs1. OrpaHuYeHUE TOKOB
K3. U3mepurenbHbie TpaHCHOPMATOPHI TOKA U HAITPSHKCHUSI.

DKOHOMMKA B SHEPI€THUKE

DKOHOMMKA B YHEPI€THUKE

CoBpeMeHHbIE TEHIEHIIUU Pa3BUTHS TOIUIMBHO-
HHEPreTUYECKOro KomIulekca KanuraabHble BIOXKEHUS B
sHepreTuyeckre 00beKThl. OCHOBHBIE U OOOPOTHBIE (POH/IBI
DHEPreTUYECKUX NpeAnpusiTuii. Meronsl pacuera
ce0eCTOMMOCTH Ha DHEPTEeTHYECKYIO MPOAYKIIHUIO.
Opranuzanus Tpya 1 3apaOb0THOM M1aThl HA
sHepronpeaAnpusaTusax. OCHOBHbIE MOJOKEHUS METOIUKU
TEXHUKO-DKOHOMHUYECKUX PAaCUY€TOB B SJHEPIE€TUKE.
DUHAHCOBBIN IIAH SHEPTONPEANIPUSTHSL.

10.

TeOpeTI/I‘lCCKI/IC OCHOBBI 2JICKTPOTCXHUKU

10.

TeopeTnyeckue OCHOBBI
DIIEKTPOTEXHUKHU

HauanwsHbie cBeneHNs 00 3NeKTpoMarHuTHOM Tofie. O0riue
MOJIOKEHUS AJICKTPOHHON TEOPUU. DIIEKTPOMATrHUTHOE TOJIE.
Onektpuyeckue saBieHus. OCHOBHbIE XapaKTEPUCTUKU
AIEKTPUYECKOTO T0Jis. MarHuTHbIe siBieHus1. OCHOBHBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIA. DJIEKTPOMarHuTHas
uHYKIMsS. OCHOBHBIC TIOHSTHUS TEOPUH DIICKTPUIECKUX U
MarHUTHBIX LENel. DIEKTPUUECKOE COMPOTUBIICHUE.
JInHEWHBIE TSN MOCTOSTHHOTO TOKA. DJIEeMEHTHI IeTeit
MOCTOSIHHOT'O TOKa. MeTO/Ibl pacuera Lenen MOoCTOSHHOTO
TOKa. DKBUBAJICHTHBIC TPEOOPA30BAHMS B TIETISX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH Oma. "dopmyna
paszbpoca". Teopema komneHcaruu. 3akonsl Kupxroda.
MeTto KOHTYPHBIX TOKOB. METO/I y3JI0BbIX TOTEHLIHAJIOB.
ITpuHIIMTT HAJO)KEHUS U METOJT HAJIOKEHHUSI. Y pAaBHEHHUE
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0ajaHca akKTUBHBIX MOIIHOCTEH. MeTo ] SKBUBAJIEHTHOIO
reHeparopa. [lepenaya s3Hepruu OT aKkTUBHOTO
JIBYXTIOJIFOCHHKA K IMacCUBHOMY. PacueT omHo(ha3HbIX 1enei
CHHYCOMJIAJILHOTO TOKA. OCHOBHBIE 3JIEMEHTHI, IOHATUS U
ypaBHEHUS LIeTNIE€H CHHYCOUJAIbHOI0 ToKa. KoMIIeKCHBIN
METO/1 pacyeTa, BEKTOpHbIE JuarpaMmbl. KoMriekcHast
MOIIIHOCTb. Y paBHEHHE OanaHca MoITHOCTeH. Pe3onanc B
aneKTpudeckoi nenu. Kommnencanus peakTuBHOU
MorrHocTU. PacueT 3¢ dpexkTuBHOCTH cnonb3oBaHus KV,
Pacuer nieneit ¢ MHAYKTUBHO-CBSA3aHHBIMH 3JIEMEHTAMH.
Jlunetinbiii Tpancopmarop. TpexdasHbie 1enu
nepeMeHHOTo ToKa. Pacder Tpexdas3HbIxX nenei npu
coenuHeHUH (a3 Harpy3Kku "3Be3na" Ui YEThIPEXITPOBOIHON
cucteMsbl. PacueT Tpex¢a3HbIX mernei npu coequHeHnu ¢a3
Harpy3ku "3Be3/a" 1Jis TPEXIIPOBOJIHON CUCTEMBIL.
V3mepeHne MOIITHOCTHU TpeX(pa3HOM HeTH.

11. | Peneiinas 3ammTa U aBTOMaTU3ALUS AIEKTPOIHEPTETUUECKUX CUCTEM
11. | Peneitnas 3amura u HasnaueHune u BUJIbl aBBTOMATUKH 3HEPTOCHUCTEM.
1. | aBromaTtuzanus Haznauenue penelinoil 3amuThl, TpeOOBaHUS,

QJICKTPOSHECPICTUUCCKUX
CUCTEM

IIPEIbABISAEMBIE K YCTPOMCTBAM PEJICHHON 3aILUTHI.
OcHoBHbIE BUbI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, Ha KOTOPbIE TOJKHBI
pearupoBaTh YCTPOMCTBA PEJICHOM 3aUThI. BUab
KOPOTKHX 3aMbIKaHUil. BeKTOpHBIE AMarpaMMbl TOKOB 1
HaNpsDKEHUH npu TpexdasHbIX, ABYX(Pa3HbIX, OMHO(PA3HBIX U
JBYX(a3HbIX KOPOTKUX 3aMbIKAaHUN Ha 3eMJII0 B CETH C
3a3eMJICHHOM HeUTpanblo. BekropHas nuarpamma
0J1HO()a3HOT0 3aMBIKAHUsI Ha 3€MJIIO B CETH C
M30JIMPOBAaHHOW HeWTpanblo. Kakne n3MeHeHus: napameTpoB
peKMMa IPU BOSHUKHOBEHUH KOPOTKHX 3aMbIKaHUH MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOEHUS PEIEHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMbBIKaHUU 32
TpaHchOpMaTOPOM CO CXEMOU COSTUHEHUSI OOMOTOK
TpeyroapHUK/3Be3/a-11. MakcumasnbHast TOKOBas 3aIlIMTa.
Ornpesenenne mapaMeTpoB CpadaThIBAHUS U OIIEHKA
4yBCTBUTEIBHOCTH 3alIUTHl. BapuaHTh cxem
M3MEPUTENIbHOTO OpraHa 3aluuThl. MakcuMalibHas TOKOBast
3alMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM O HANPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amuTa co CTyleHYaTOU
XapaKTEPUCTUKON BBIACPKKH BPEMEHHU. 3aluTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JUPOBAHHON HEHUTPAJIBIO.
ToxoBast HallpaBJIEHHAs 3alUTa JIMHUHI 3JIEKTPOIIEpEIaut ¢
JIBYXCTOPOHHUM nuTanueM. 90°-as cxema BKIKOYEHUS pelle
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HapaBlieHUs1 MOITHOCTU. TOKOBask HampaBlieHHAs 3alUTa CO
CTYINEHYATON XapaKTEPUCTUKOMN BBIIECPKKHU BPEMEHM.
ToxoBast 3amuTa HyJ1€BOM mocieaoBareabHocTU. TokoBas
3amuTa 00paTHOM MOCIEI0BATEILHOCTU. 3a0UHas 3allUTa
TuHUH nexTponepenaun. [Ipunuun neiicTBus, mapameTpsl
cpabarteiBanus. [IpononsHas quddepeHpranbHas TOKoBas
3aluTa, MPUHIIMI JEHCTBUS, TapaMeTphl cpabaThIBaHUS.
[TpononsHas quddepeHimanbHas TOKOBas 3alUTa THHAH.
Huddepennmanbro-hazHas 3amura 1uHuM. [lonepeynas
g depeHmaIbHas TOKOBas 3aIIuTa, TPUHIUI eHCTBU,
cpabatsiBanus. [lonepeunas nuddepeHnmanpuas TOKOBas
HallpaBJIeHa 3aluTa NapaJlIeIbHbIX JIMHUM.
ABToMaTHuYecKkoe noBTopHOe BKItoueHue (AIIB).
Hasznauenue AIIB, tpeboBanust, npeapssisiembie Kk AIIB.
Bo3MOXHOCTH yCKOpEeHHUsI ISHCTBUS 3alIUThl IPU HATUYUU
AIIB. [ToBpexxaeHus: 1 HEeHOpMaJbHbIE PEKUMBI paOOTHI
Tpancopmatopa. TpeGoBaHus, MPEABIBIIEMbIEC K pelIeiHON
3amute Tpanchopmaropa. OCHOBHBIE U PE3EPBHBIEC 3AIUTHI
TpaHcopmaropa.

12.

Bozaymnsie u kabenbHbIE TUHUT

12.

Bozaymneie u kabenbHbIe
JINHUU

OcHoBHble OHATHA U onpeaeneHus. Knaccuduxarus JIOII
IIEPEMEHHOT0 TOKa. Pa3BuTHe TexHuku nepeaaun 990 B XX
Beke. KoHcTpykTHBHBIE 351eMeHThI BJI, ux Ha3HaueHue.
Ycnosust pabotel BJI (rososnenssie 1 BETpoBbIe HArpy3KH).
Turbl NpoOBOAOB ¥ IPO303aLIUTHBIX TPOCOB. Pacmienienue
¢a3 u ux Tpancnosunusa. Koncrpykiuu onop u ux
Kjaccupukanus. TUnbl U30IAUUOHHBIX KOHCTPYKIIMH.
JIunelinag apmarypa. I eomerpuyeckue xapakrepuctuku BJIL.
[TpyunHBI U TEHAECHLUS PA3BUTHUS KaOETbHON TEXHUKHU.
DneMeHThI KabelbHbIX JIMHUHN, UX Ha3HaueHue. TernsoBas
cxema 3aMeneHus kadens. TOkM U MOIIHOCTH, AONYCTUMBIE
10 YCJIOBUSIM HarpeBa U30JILUH KalOens B CTAllHOHAPHOM
pexxume. [lytu yBenuuenus npomyckHoit cnocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUIIBI CHIIOBBIX KaOenen.
OcHoBHbIE BB apMaTypsl KJI.

13.

Hzonsauusa u MEPpCHANPAKCHUA

13.

N3omsamusa n
nepeHanpsKeHus

DnekTpodu3ndeckre mpoiecch B razax. Knaccuduxarms
NIEKTpUYECKUX Nosiel. MoHn3annoHHbIe IPOLECCH B Ta3ax.
JlaBuHa 31EKTPOHOB. Y CIIOBHE CAaMOCTOSITEILHOCTH pa3psia.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JaBJIeHUs ra3a u Apyrux GakTopoB. DPPEeKT NoIIpHOCTH.
bapbepnsiit 3ppexr KopoHHBIH pa3psi Ha HOCTOSHHOM U
nepeMeHHOM HanpspkeHusX. [lorepu sHeprun Ha KOpOHY
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IIpU IEPEMEHHOM HaMnpsbKeHUd. Pagqmonomexu, co3aBaeMble
KOPOHHBIM pa3psiioM Ha npoBojax. Paspsa B Bo3nyxe BIOJb
MTOBEPXHOCTU TBEPAOTO NUAJIEKTpUKaA. Binsaue
KOHCTPYKTHUBHBIX OCOOCHHOCTEW Ha HANIPSKEHHE
nepekpbIThsi OCHOBHBIE BUbI U CBOMCTBA BHEIIHEN
U30IUH. ATMOC(EPHBINA BO3AYX KaK JUAICKTPUK.
Ha3nauenue 1 TUIIBI U301 TOPOB. DKCIUTYyaTallMOHHBII
KOHTpOJb. OOm1ast XapaKTepUCTHKA U THITBI BHYTPEHHEH
n3ossinuu. KomOunupoBanue quanekTpukoB. CtapeHue
BHYTPEHHEN W BHEIIHEN M30JAuu. KoopauHauus u30asauumn
[Tpodunaktuka nzonsauuu. 3a1a4u U UeId NPoPUIaKTUKH.
MeToabl UCTIBITAaHUS U30JISIITUU. BBICOKOBOJIBTHBIE
WCIIBITATENIbHBIE YCTAHOBKU BBICOKOI'O HAIIPSKEHUSI.
YcTaHOBKY AJ1s MOTYYEHUSI BHICOKUX TIEPEMEHHBIX U
MOCTOSIHHBIX HanpspKeHU. IMIyIbCHbIE UCTIBITATENbHbBIE
yCTaHOBKU. M3MepeHue BHICOKUX HaIpsDKEHUN (M3MepeHne
IapPOBBIM Pa3psAHUKOM, U3MEPEHUE FJEKTPOCTATHUYECKUM
KUJIOBOJIBTMETPOM, U3MEPEHUE HAMPSKEHUS C
ucnoibp3oBanueM jaenuteneit) Knaccuduxanms
nepeHanpspkeHuid. ['po3oBbie nepeHanpspkeHus. MogHUS Kak
HMCTOYHMK I'PO30BbIX NepeHarpsikeHuid. OCHOBHbIE
rapameTpsl MOJIHMM. IHTEHCUBHOCTB TPO30BOM
nesTeNnbHOCTH. BHyTpeHHue nepeHanpsykenus. O01mas
XapakTepucThka. BoaHOBbIE Mpoliecchl B 00MOTKaxX
Tpancopmaropa. HauanbHoe pacnpenenenre Hanps>KeHUE
BJI0JIb OOMOTKH TpaHC(HOPMaTOPOB, YCTAHOBUBIIUICS
PEXUM, IEPEXOIHBIN Ipouecc. Pacnipenenenue HanpsKeHUs
BJIOJIb OOMOTOK Tpex(ha3zHoro Tpancpopmaropa
Knaccudukanus Mep 3aluThl OT MepEHANPSIKEHHIA.
VYerpoiicTBa 3alMTHI OT IEpEeHANPsHKEHUN. 3aimTa
MOACTAHIINI OT MPSAMBIX YIApPOB MOJIHUH. 30HA 3aLIUTHI
MOJIHUEOTBOJOB. 30HA 3aLUThl TPOCOBOT'O MOJIHUEOTBO/IA.
['po30ynopHOCTh OOBEKTOB.

14. | Cuctemsbl 371€KTPOCHA0KEHNS TOPOJIOB U MPOMBIIIIEHHBIX NPEAIpUITUN

14. | Cucrembl OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponotrpedaeHus

1. | snexTpocHaO)eHus Junamuka snextponotpednenus B Poccuiickoit @eneparum,
ropoJiOB U DJNeKTpUYeCKHe Harpy3KH U 3JIEKTPONoTpedIeHue
IIPOMBIIICHHBIX CeNMTEOHBIX TEPPUTOPHIA TOPOI0B, [ paduKu MEeKTPUIECKUX
MPEATPUITHI Harpy30K M X XapaKTepUCTHKN, PaKTOPBI, BIUSAIOIINAE HA

PEKUMBI SJIEKTPONOTpeOIeHUs Y IpaBiIeHe
anektponorpednenuem Llenu ynpasienus
3NIeKTponoTpedieHueM, ABapuitHble OrpaHHYEHHS
aneKTponoTpebaeHusi, MeponpusTHs 110 PeryIupOBaHUIO
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PEKUMOB 1eKTponoTpedienus, CTUMYIUpOBaHHUE
NOTpeOUTENEHN K YIIPABICHUIO 3JIEKTPONOTPEOIECHUEM.
OJIEKTPUYECKHE HAI'PY3KHN SJIEMEHTOB
CUCTEM DJIEKTPOCHABXEHWS PacuetHble Harpy3ku
3JIEMEHTOB CUCTEM 3J1eKTpocHa0keHusl, [lonsaTue pacueTHoit
Harpy3ku. MareMaTtuyeckoe OMCcaHue IEKTPUYECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yroIue pexuMbl padboThl
AJIEKTPONPUEMHHUKOB U UX Ipymil, [TpakTruueckue MeTo bl
OIpECIICHUs PACYETHBIX HArpy30K, Onpenenenne
pacueTHBIX Harpy30K CEIUTEOHBIX TEPPUTOPHUI TOPOIOB
O6ume nonoxeHus, PacueTHas Harpyska Ha IIMHaX
BBOJIHBIX pacIpeleINTEIbHbIX YCTPONUCTB 3/1aHHM,
PacyerHas Harpyska pacnpenenutenbHbix duHuil 380 B u
Tpanchopmaropubix noacranmmii 6—20/0,4 kB, Pacuetnas
Harpy3ska 35ieMeHTOB ceteil 6—20 kB u neHTpoB nutanus,
YKpyrnHeHHas OlleHKa pacyeTHOM HArpy3Ku CEITUTECOHBIX
TeppuTopuii, [IpumMepsl onpeneneHus pacyeTHBIX
nexTpuueckux Harpysok. PEXXMMbI HEMTPAJIU B
CHUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEUTpaJM B CETAX cpeaHero HampsikeHus (6—35 kB)
N3onupoBanHas HeWTpaiiplo, HopMupoBanue eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMiit0, KomnencupoBanHas HEUTpaJIb,
[yroracsmue peakTopsl, Pe3ucTuBHoe 3a3eMieHNe
HelTpann, OcoOEHHOCTH BBIOOpA peXXUMa HEUTPAIU B CETAX
¢ KabesiMU ¢ U30JSIIMeN U3 CIIUTOrO MOJIUITHIICHA.
PexxumMbl HEelTpaiu B ceTssX HU3KOTO HarpsikeHus (10 1000
B) I'myxo3azemneHnHas Heiftpaib, M3oaupoBaHHas
Heitpans. CXEMbBI 'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOICKUX ceTel
TpeboBanus1, IpeabsBIsieMbIe K CXeMaM FOPOACKHX CeTeH,
HanexxHocTtb 31exkTpocHadxeHus, KommyTranmoHHsle u
3aIUIIAIOIINE IEKTpUUECKHe anmnaparbl. CXeMbl
pacrpeenuTeNbHbIX AJEKTPUUECKUX ceTeld PagunanbHo-
MarucTpajibHas Hepe3epBHUpOBaHHas cxema ceTu, lletneBas
HEaBTOMAaTHU3UpOBaHHAs cxeMma ceTu, [letneBas
aBTOMAaTU3UPOBaHHAas cxeMa ceTH, CII0)KHO3aMKHYTasl CXeMa
CETH HM3KOTO HanpskeHusi, MHOTOJTy4eBbIe
aBTOMAaTU3UPOBAHHBIE CXEMBI CETH, Peanusanus ycrpoicTsa
ABTOMAaTUYECKOTO BKJIIOYEHHS pe3epBa B
nByXxTpaHc(opmaTopHoi moacTaHK, CXeMbl BBOIHBIX
pacnpeenuTeNbHbIX YCTPOUCTB 3aaHuid, PekoMenpauu mno
BBIOOPY CXEM pacnpeaeauTenbHol cety, [IuTtatomue cetu
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6—20 kB Heo6xoauMocTh COOpyKeHUs
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
cereit 6—10 kB, OcoO€HHOCTH MTOCTPOSHHUS MUTAIOIIHNX
cereit 20 kB.

15. | YnpaBneHue kauecTBOM 3JEKTPOIHEPTUU

15. | YipaBneHue kauecTBOM ONEKTPOMAarHuTHasi COBMECTUMOCTD U Ka4E€CTBO

1. | snexTposHepruu aneKkTposHepruu. [lokazaTenu kauecTBa 3IEKTPOIHEPIUH.
HopmaTtuHo-nipaBoBas 0a3a. CpeacTsa usmepeHus
nokasaresel kauecTBa 3JeKTpo3Heprun. OpraHu3allioOHHbIE
3aJla4uM yIpaBJeHUs] Ka4eCTBOM 3JIeKTpo3Heprun. KonTposb
U aHaJIM3 KayecTBa 3eKTposHeprun. CrnocoOsl U
TEXHUYECKHE CPEJICTBA OOECIIEUEeHUsI KauyecTBa
3JIEKTPOIHEPIUU

16. | ABTOMaTHKA 3JIEKTPOIHEPTETUICCKUX CUCTEM

16. | ABromaTuka Oco0eHHOCTH PHEPTETHUECKOTO MPOU3BO/ICTBA,

1. | aneKTposHEepreTHYecKux o0yciaBIMBaIONIME IUPOKOE BHEPEHUE CPEJICTB

CUCTEM

ABTOMATHKH. BHUIbI aBTOMaTHKHU SHEPTOCUCTEM U HX
B3aUMOCBSI3b. TEXHOJIIOTMYECKasi aBTOMATHKA, aBTOMAaTHKa
yIIpaBJICHUS] HOPMAJIbHBIMH PEKUMaMH, TIPOTHBOABAPUITHOE
aBTOMATHUYECKOE YIPaBJIEHUE IEKTPOIHEPreTUUECKUMU
cucrtemamu (OCC - npoTuBOaBapHiiHasi aBTOMaTHKA).
ABTOMAaTHKa YIPaBJIEHUs TyCKOM U OCTAHOBOM Typ0oO- U
ruporeHeparopoB. OCOOGEHHOCTH aBTOMATUYECKOTO
yIpaBJIeHUs TypOOreHepaTopaMi aTOMHBIX CTaHIUH.
ABTOMAaTHYECKOE BKIIFOYCHHE CHHXPOHHBIX T€HEPAaTOPOB Ha
napauienbHyto padboty. Crioco0bl ¥ yCIOBHSI BKIIFOUEHHUS.
ABTOMAaTHYECKHE CHHXPOHU3ATOPHI (MHKPOIJICKTPOHHBIE U
MHUKpPOIPOILIECCOPHBIE). ABTOMaTHUECKOE PETyIMPOBAHNE
HanpsbkeHus U peaktuBHoM MoiHocty (APH u PM) B D9C.
TexHuueckue cpercTBa. ABTOMAaTHUECKOE PETYIMPOBAHHE
B30y aeHus (APB) cunxpoHHbIX MamuH. CHUCTEMBbI
BO30YKJIEHUsI CHHXPOHHBIX T€HEPaTOPOB, CHHXPOHHBIX
KOMIIEHCATOPOB U JIBUTATENIEeH. ABTOMATHYECKHE
PEryasTOphl BO30YKACHUS IPOMOPLHUOHATIBHOTO JICHCTBHUSL.
ABTOMAaTHYECKHE PETYIATOPHI BO30YKIECHHS CHITHBHOTO
nericteust (APB CJ1). Mukponpoueccopusie APB C/I.
OCOOEHHOCTH aBTOMATHYECKOTO PETYITHPOBAHUS
koddurmentoB Tpancopmanmu (APKT)
Tparcopmatopos ¢ ycrpoiictBamu PITH. ABromarnueckoe
yIpaBJIeHUE PEaKTUBHON MOIIHOCTBIO CTATUYECKUX €€
ucToyHUKOB — KoMiieHcaTopoB (CTK). ABromarnueckoe
pEryJINpOBaHME YacTOThI U aKTUBHOM MoutHocTH B DOC.
[TepBr4HOE perynmpoBaHue - aBTOMATHIECKOE
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peryJiMpoBaHHe YacTOThI BpallleHus TypOo- U
TUPOrEeHEPATOPOB. ABTOMATHUYECKUE PETYIISITOPHI YaCTOTHI
BpanieHust (APUB). Buasl (ruapoauHamMudeckue u
anekTporuapasinueckue APUB). Bropuunoe
pPEryJaupoBaHHE - aBTOMAaTUYECKOE PETYITMPOBAHUE YACTOTHI
u akTuBHOU MotHOCTH (APUM) B O9C.
Yactoroperynupyromue 31eKTPOCTaHIMH U
AIIEKTPOCTAHLINH, pabOTAIOLIHE MO JUCIIETIEPCKOMY
rpaduky Harpy3ku. OnTUMaIbHOE paclpeesieHue Harpy3oK
MEXIy 00beTMHEHUSIMU, JHEPrOCUCTEMAMHU U
reHeparopamu. MHoroypoBHeBas uepapxudeckas APUM
Enunoii sueprocucremsl Poccuu. [IpoTuBoaBapuitnas
aBToMatuka. Haznauenue, BUbl, peAbsBIsIEMbIC
TpeboBaHusl. ABTOMaTHKA OrPAaHUYEHUS HEIOMYCTUMBIX
M3MEHEHUH JACHCTBYIOIIETO 3HAUEHUS U YAaCTOThI
HaIpsOKEHUs: ABTOMAaTHKA OTPAaHUYCHUS TTOBBIIICHUS U
cumkenus Hanpspkenus (AOITH u [JOCH). ABtomartuka
orpannyeHus noseieHus 4actotsel (AOITY). ABTomarnka
orpaHuueHus CHIKeHus 4acToTsl (AOCY), BKITIOYaromas
ABTOMAaTHKY YaCTOTHOTO ITyCKa PE3EPBHBIX T€HEPATOPOB
(AUIII"), aBTOMATHYECKYIO YaCTOTHYIO pasrpy3ky (AUP) u
JIETUTEIbHYI0 aBTOMATHKY 10 YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTaHUHUAX. ABTOMATUKA MPEJOTBPALLIECHUS
Hapymenus ycroiunBoctu (AITHY). Crioco6s1 1o3upoBanus
yhnpasisomux Bo3aencTeuil. Llenrpannsosannas AITHY.
Heuentpanmu3oBannbie ycrpoiictBa AITHY. ABromaruka
JUKBUJIAIIUU ACUHXPOHHBIX pexumoB (AJIAP). Tunosoe
(ocHoBHOe) ycTpoiictBo AJIAP. ABTOMaTHueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epBa (ABP).

17. | JluarHocTrKa BEICOKOBOJIBTHOTO 000pPYI0BaHUS

17. | InarHoctuka 3agaun coBpeMeHHON AuarHocTuku. CoBpeMeHHas cucteMa

1. | BBICOKOBOJIBTHOTO JMarHOCTHKA. /IMarHOCTHKA SIEKTPUIECKON N30T
000pyOoBaHUS o0opynosanusi BH. McnpiTanue n3041uu MOBBIIEHHBIM

MepEeMEHHBIM HaNPsDKEHUEM: BEIOOD 3HAYEHUS
HCIIBITATENIBHOTO HAIIPSKEHUS, TPOLEAYpPa IPOBEICHUS
WCTIBITAHUH, OIIEHKA PE3yJIbTaTOB UCIIBITAHUN. MeTO bl
KOHTPOJISI KauecTBa TpaHC(HOPMATOPHOTO Maca.
Jnarnoctuka CHIOBBIX TpaHC(HOPMATOPOB U PEAKTOPOB;
BaKHEHIIMe (yHKIIMOHATIBHBIC Y3JIbI U CUCTEMBI,
MoJyIeKaMe KOHTPOJII0, METOJIB U TEXHUYECKUE CPENCTBA
KOHTPOJISI 9TUX Y3JI0B U CUCTeM. XpomaTorpaduueckuii
aHAJIN3 PACTBOPEHHBIX ra30B. McnbITaHUs U30JISIIUA
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IMOBBIIICHHBIM BBIITPAMIICHHBIM (HOCTOHHHLIM)
HAIpPs’KCHUCM. KOHTpOHB H30JII0UHU 110 COIIPOTUBJICHUIO,
0COOEHHOCTHU HN3MEPEHUA B Cl1yda€ HCOAHOPOAHOCTHU
H30JIAINN.

18. | Hage)XkHOCTh CHCTEM 3JIEKTPOCHAOKECHUS
18. | HanmesxxHOCTh cuCTEM OO01ue cBeACHUS O TEOPUH HA/ICKHOCTH TEXHUUECKUX
1. | anekTpocHaOX)eHUs cucreM: anekTpodnepreruieckux (39C) u cucrem

anekTpocHabxkenus (COC). HanexxHOCTh B TEXHUKE U
SHEpreTHKe. 3aauu HaIeKHOCTU IIPU MIPOESKTUPOBAHUU U
AKCIUTyaTalH 3JIEKTPOIHEPreTUUECKUX CUCTEM. BiusiHue
MIPUHIIMIIOB TOCTPOEHUS U OCOOCHHOCTE yIpaBiIeHUS IPU
skcmutyataruu COC Ha ypoBEHb HAIEKHOCTH
anekTpocHaOxeHus. TpeOoBaHUS HOPMATHUBHBIX
JoKyMeHTOB. Kateropuu anekrponorpeOuTeneii mo
HaAEKHOCTH AeKTpocHa0x)eHus. [Ipuunnbl u Qusndeckue
OCHOBBI BO3HUKHOBEHMSI U pa3BuTus aBapuii B COC.
Knaccudukanus aBapuii. Knaccudukanus oTkazos.
duznueckas Ipupoaa 0TKA30B IEKTPOOOOpyI0BaHuUs. [S].
MareMaTrnyeckuii anmnapar, UCIoIb3yeMbll B TEOPUHU
HAJECKHOCTH TEXHUUYECKUX (DIEKTPOIHEPTETUUECKHUX )
cucreM. Teopus BeposTHOCTEHN (OCHOBHBIE TIOHSTHS,
OCHOBHBIE TEOPEMBI, CITy4YailHble BETMUYUHBI U 3aKOHBI UX
pactpenenenus). OCHOBHBIE TIOHSITHS U ONPECICHUS
TEOpUHU HACKHOCTU. ENMHUYHBIC M KOMILIEKCHBIE
MoKa3aTeNn. XapaKTepUCTUKHN HAIC)KHOCTH. 3aKOHBI
pacmpesieNieHus CIy4aiiHbIX BEJTMYMH B 33]]a4ax HaJIeKHOCTU
ANeKTpocHaOXkeHHs (OMHOMUHAIBHOE paclpeiesieHue,
pacnpenenenue [lyaccona, mokazareiabHOE paclpeesieHue,
3aKOH PaBHOMEPHOIO paclpesiesieHUs] BEpOSTHOCTEH,
HOPMaJIbHBIN 3aKOH paclpeesieHns], raMMa-pacipeiesieHue,
pacnpenenenue Beitbymia). MeTtonbl pacuera mokaszarenei
HaAEKHOCTH CUCTEM dJIEKTpOcHaOkeHus. MeTop pacuera
oKa3aTrelied HaJlEKHOCTH C HCIOJIL30BaAHUEM MOJIeIei
CIy4JaiiHbIX mpoueccos. [Ipoueccel 0Tka30B 1
BOCCTAHOBJICHUH OJHOAJIEMEHTHOM cXeMbl. Crucrema,
COCTOSIIAsA U3 TOCIE0BATENbHBIX BOCCTAHABIMBAEMbIX
sneMeHToB. CUCTEMa, COCTOSIIAs U3 MapaIIEIbHO
COE/IMHEHHBIX BOCCTAHABIMBAEMbIX 3JIEMEHTOB. Pacuer
MTOKa3aTesel HaIEKHOCTH C Y4ETOM PEMOHTHBIX COCTOSIHUI
U TIpEIHAMEPEHHBIX OTKJIIOUEHHH 3J1IEMEHTOB. MeTo b
pacdera rmokazareseil HaJEKHOCTH CXeM JIEKTPOCHAOKECHHS
M0 CPETHUM 3HAUEHHSIM BEPOSITHOCTEU COCTOSIHUS
sneMeHTOB. CpeJTHHE BEPOSITHOCTH COCTOSIHUSI DJIEMEHTA.
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BeposTHOCTH 0TKa30BOr0 U 0€30TKa30BOr0 COCTOSIHUS CXEM
C IIOCJIEIOBATEIbHBIM COCIUHEHUEM DJIEMEHTOB.
BeposTHOCTH 0TKa30BOr0 1 0€30TKa30BOI0 COCTOSIHUS CXEM
C IapaJljIeIbHBIM COEUHEHUEM JIEMEHTOB. MeTo aHanu3a
BEPOSITHOCTEN COCTOSTHUI cucTeMbl. Meto ¢
UCIIOJIb30BaHUEM (OPMYIIBI IOJTHON BEPOSATHOCTUA. MeTOabI
CTPYKTYPHOT'O aHAJIM3a CIOKHBIX CXEM U UCITOJIb30BAHUE UX
JUISL OLIEHKU HaJI&KHOCTU. MeTo bl (hopManu3aiy pu
COCTaBJICHUU PACYETHBIX CXEM IO Ha/IEKHOCTHU C YUETOM
(YHKIIMOHUPOBAHMS CUCTEM CETEBOM U CUCTEMHOM
ABTOMATHUKH, PEJICHHOM 3alIUThl, ONIEPATUBHBIX
IIEPEKIIIOYECHU .

19. | ABromMaTu3UpOBaHHbBIE HHPOPMAIIIOHHO-U3MEPUTENIBHBIE CHCTEMbI KOMMEPYECKOTO yueTa
AJICKTPOIHEPTUU

19. | ABToMaTHU3UPOBAHHEIE OcHOBHBIE 3371a4H Kypca. ABTOMAaTH3aIUs y4eTa

1. | undopmanmonHo- AIIEKTPOIHEPTUU - HHCTPYMEHT MOBbIIIeHUS () (PEeKTUBHOCTH

HU3MCPUTCIIbHBIC CUCTCMbI
KOMMCPYECKOI'0 yucTa
QJICKTPOSHECPIUA

npolecca Npou3BO/ICTBA, IEpeau, pacipeieaeH s 1
notpebieHus AekTposHepruu. Llenu u 3agauu, pemiaemblie
cucteMoi. [IpuHIMIIBI TOCTPOEHUS] COBPEMEHHBIX CUCTEM
ACKYVYD. Tpebosanus k cuctreme ACKYD, nmpasuia yuera
3JIEKTPO’HEpruu 1 MoHocTy. [IpaBuna yuera
ANEKTPUYECKON JHEpruu. THIIOBBIE TEXHUYECKUE
TpeOOBaHUs K CpeCTBAM aBTOMATHU3aLMU KOHTPOJIA U ydeTa
anexTposHeprun u momHocTH 1t ACKY D sneprocuctem.
CocraB u TpeboBaHus K KOHCTpyKLuu. [TokazaTenu
HazHayeHus. TpeOoBaHUs M0 NUTAHUIO, IPOTPAMMHOMY
00eCreyeHn10, yCTOWYMBOCTH K KIMMAaTHYECKUM U BHEIIHUM
BO3/ICHCTBUAM, 0€30I1aCHOCTH, HAaJIEKHOCTH,
METPOJIOTHUECKOMY 00€CTIEYEHUIO U TEXHUYECKOMY
oOciyxuBanuto. Opranu3zanus ToYeK U TPyI yyeTa
ANIEKTpO3HEprUU. OCHOBHBIE ONIPENETICHNS U TEPMUHBI.
TpebGoBaHMsI K YCTAaHOBKE CPEICTB KOMMEPUYECKOTO U
TEXHUYECKOTo yueTa. Llenu ydera 35ekTposHepruu.
Oynkuuu u 3aaaun AUMCKY D npeanpustuii cereil.
3agaun AUMC KYD 6bITOBBIX OTpeOUTENCH. DTarbl
CO3/IaHMs ¥ BBOJA B AKCIuTyatanuio cucteMbl ACKYD.
[TpennpoexTHoe oOcinenoBanue npeanpusTus. Paspadorka
TEXHUUYECKOTo 3a7aHus. MoepHU3alus U3MEepUTEIbHBIX
KoMILIeKCOB. TexHopabouee MpoeKTUPOBaHHE
MH(}OPMaLMOHHO-U3MEPHUTENBHOTO U HH()OPMALIMOHHO-
BBIYUCIIUTENLHOIO KOMILIEKCOB. Pa3paboTka JOKyMEHTOB 110
MeTpoJsiornueckomy obecreuenuto. Kommuekranus.
CrpouTenbHO-MOHTaKHbIE paboThl. [lyckoHanagouHbIe
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paboThl. OnbITHAS SKCIUTyaTalus. Y TBEpXKIEHHE TUIIA
CPEJICTBA U3MEPEHUSI U ATTECTALIUS METOIUKH BBIIIOJIHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBHE TEXHUUECKUX
TpeOoBaHUI 0OBbEAMHEHHOTO phIHKA SHepruu. [lepenaua
aBTOMAaTU3UPOBAHHOHN MH(OPMALIMOHHO-U3MEPUTEIHHON
CUCTEMBI B IIOCTOSIHHYO 3KCILTyaTanuio M3mepenue saneprun
Y MOIIHOCTH, IIOTPEIIHOCTH U3MepeHuid. MeTo bl
U3MEPEHMS MOIMHOCTU. THAYKIIMOHHBIN CYETUHK.
[udposeie cuerunku. [Torpemnoctu namepenuii. Hebamanc
AIIEKTPO3HEPIUU U MolHocTU. KoMMmepueckue norepu.
Crpykrypa u coctaB usmepuresnbHoro kommiekca ACKYD
W3meputenbHbIi kaHai. TpanchopMaTopsl TOKa,
TpaHc(hOpMaTOpPbl HAPSKEHMsI, BTOPUUHBIE LIETIH, CYCTUUKU
ANEKTPUYECKOM SHEPruu. BiusHue 31eMeHTOB Ha
METPOJIOTMYECKHE XapPAKTEPUCTUKN U3MEPEHUN.
WNupopmannonuslii kaHan. Opranuzaiys KaHajJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU MPEANIPUATHS.
TuIbl yCTPOUCTB CBSA3M M KaHAJIOB Mepeayu JaHHbIX. 1X
Ha/IeKHOCTb U IPOITYCKHast ciocoOHOCTh. TpeOoBaHus U K
PE3EePBUPOBAHUIO KAHAJIOB CBSI3U M 0030p CYLIECTBYIOIUX
pemienuid. YcrpoiictBo coopa u nepeaaun ganubix (Y CII).
Haznauenue. TpeGoBaHus K QyHKIIMOHATBHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHBIX LleHTp 00paboTKM JaHHBIX.
[Tepeuens pemaembix 3a1a4. CocTaB U CTPYKTypa
IIPOrpPaMMHO-AINaPAaTHBIX CPENCTB. TEXHUYECKUE CPENCTBA
U3MEpEeHUs, XpaHeHus, epesadun u o0paboTKu HHPOpMAIIU
B cucreMe [{udpoBbie CUETUNKH 3TEKTPOIHEPTHH.
TexHuueckue xapakrepucTuk. HacTpoeunsie mapameTpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMM U X HACTPOMKa.
[Iporpammuoe obecrieuenre. Y CTporUCTBO cOopa U niepenauun
naHHbIX (YCII). Texuuueckue xapaKTepUCTHKH.
Kongurypauus u Hactpoiiku. Opranu3zanus eHTpa
00paboTku AaHHBIX. TpeboBaHus K MHPPACTPYKType U
armapaTHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa 1aHHBIX. YHUBEpCalbHbIH aCHHXPOHHBIN peMo-
nepenatuuk. Uurepdeiicsl. Kanansl cszu B AUMCKYD.
CocraB 1 Ha3HauY€HUE IPOTPAMMHOTO KOMILJIEKCA CUCTEMBI
ACKYD CocraB KoMILIeKCca TPOrPaMMHOT0 00ECIEUEHUSI.
Monyne agMuHHCTpaTOpa cucTeMbl. KOMMyHHMKAIIMOHHBIN
Monyib. baza nanHbIx. Moaynb cyObEeKTOB pbIHKA
ANIEKTPO3HEPTUU U MolHocTU. CripaBouHuKU. Mogynu
pocMoTpa ¥ 00paboTKH JaHHBIX. Moaynu skcropra-
MMIIOpTA.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

20. | [ToTepu u sHEprOocOEpEIKEHIE
20. | [Torepu n XapakTepHucTHKa Mpo0IeMbl CHU)KEHUS TIOTEPh
1. | sHeprocOepexeHnue AIIEKTPOIHEPTHH AKTYAIBHOCTH 33/1a4U CHIDKEHUS TIOTEPh

IIEKTPO3HEPIUU. 3HAYEHUS MIOTEPH IIEKTPOIHEPIUH B
sHeprocucreMax P®. OCHOBHBIE MOHATHUS U OIIPEIEICHHUS.
VYKpyHHEHHas CTpYKTypa (pakTHUECKUX NOTePh
aneKTpodHeprun. HebamaHchl 371eKTpOIHEPTHH HA OOBEKTaX.
Hopmupoanue noreps 3mexkrpossepruu. CTpyKTypa norepb
MOILIHOCTHU U 3JIEKTPOIHEPIUU B DJIEMEHTAX
AIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOxkeHus. JleranbHas CTPyKTypa OTYETHBIX
notepb. IloTepu MOIIHOCTH B BO3AYIIHBIX U KaOEIbHBIX JIH-
HUSIX pa3IMYHbIX KJaccoB HampsikeHus. [lotepu moiHOCTH
B CHJIOBBIX TpaHcopmaropax. [Torepu B 70NOIHUTEIBHOM
o0opyznoBaHuu nojctaHiuil. Pacxon anekrposnepruu Ha
coOCTBEHHBIE HYX /bl ojicTaHMi. CucTemMa ydera
anexTposHeprun. Kommepueckue norepu. TpaH3uTHbie
notepu. MakTopsl, BIXAIOIINE HA OTACIbHBIC
COCTABJIAIOIIME OTEPb. MEeTOABI OLICHKH U aHAIU3a IIOTEPh
IIEKTPO3HEPIUU. XapaKTEPUCTUKA METOJOB U aITOPUTMOB
pacdera 1norepp JIeKTpodIHeprun. Pacuer ycinoBHO-
MIOCTOSIHHBIX MIOTEPbh MOIIIHOCTH U JIEKTPOIHEPIUH B
000pyTI0BaHUHU IJIEKTPUUIECKUX ceTeil. PacueT Harpy30uHbIX
IIOTEPH MOIIHOCTHU U JIEKTPOIHEPTUH B DJIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKU IpapUKOB
Harpy3ku. MaTerpupyronie Muoxurenu. Pacuer noreps
AIIEKTPOIHEPIUHU MO rpauKy Harpy3ku. MeTossl
OTIpeieNIeHUs] Harpy304YHBIX MTOTEPh: METO] HANOOIbIINX
Harpy3oK, METOJ CPETHUX Harpy30K, METOJ CPEIHUX CYTOK,
METO/]] IO3JIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
notepb. CoBpeMeHHbIE TPOrPaMMHbIE KOMITJIEKCHI 110
pacuery noteps: TpeOoBaHMs K IPOrpaMMHBIM KOMILIEKCaM,
HCIIOJIB3YEMBIM JUJISL PACYETOB MOTEPH. IX BO3MOKHOCTH U
xapakTepucTuku. MHpopmanmonnas o6ecre4eHHOCTh
pacuetoB. [loctoBepHOCTH o1leHKH 1ToTepb. [IpencraBienune
pE3yJIBTATOB OLEHKU NTOTEPh. MEPONPUATHS IO CHUYKEHUIO
IIOTEPH JIEKTPOIHEPTUU U OLICHKA UX S3KOHOMHUYECKOU

3G PEKTUBHOCTH B COBPEMEHHBIX ycloBHsX. Kiaccudukarms
MEPONPUITHI [0 CHUKEHUIO TIOTEPh 3JIEKTPOIHEPTUH.
[TpoGnembl BHEAPEHUSI MEPOIIPUATUIN IO COKPAILIEHHIO
MIOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIIOBHSIX.
CoBpeMEHHbBIE KPUTEPUHU OLIEHKH SKOHOMHUYECKOMN

7 (HEKTUBHOCTH MPOEKTOB: YUCTHIH AUCKOHTHPOBAHHBIN




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

JI0XOJI, BHYTPEHHSSI HOpMa JOXOAHOCTH, NHTETPaJIbHbBIN
CPOK OKYIIA€MOCTH, TUCKOHTHUPOBAHHBIE 3aTPATHI.
Konkypupyromuue 3¢ ¢pextsl OnpeencHue onTuMalIbHbIX
3HAYEHUM [1apaMETPOB JIEKTPUUYECKUX CETEH IIPU
POEKTHPOBaHUU. BbIOODP ceueHuii mpoBoIoB U KUl Kabemei
Y HOMHUHAJIBHOT'O HAIIPSKEHUS 10 YCIOBUSAM
HKOHOMHMUECKON 11€J1eCO00Pa3HOCTH MTPH IPOEKTUPOBAHUN
(cM. Kypc DJIEeKTpUUECKHE CETH JEKTPOIUTAIOLUINX CUCTEM).
OpranuzanoOHHbIE MEPOIPUATHS IO CHUKEHUIO TIOTEPh
ANeKTpo3HEprun. ONTUMH3ALUS PEKUMOB 10 HANPSIKEHHUIO
U peakTHUBHOM MOIIHOCTU. ONTUMH3aLMs YPOBHS paboyero
HanpspbkeHus [ToHsTHe ecTeCTBEHHOIO U 3KOHOMUYECKOTO
pacnpezeseHus: MOIHOCTEN B 3aMKHYTBIX CETSIX.
Pa3mblkaHKEe 3aMKHYTBIX CETEH B ONTUMAJIbHBIX TOUKAX
OnTumuzanus pexuMoB paboTsl TpaHC(HOPMATOPOB Ha
nojcTaHIMAX. BeipaBHUBaHME 3arpy3ku Qa3 JIMHUM.
[ToBbIIIEHNE YPOBHS JKCIUTyaTaluu CeTU. TexHu4eckue
MEPOIPUITHS 110 CHUKEHUIO TOTEPh AJIEKTPOIHEPTUU.
KomneHncanust peakTuBHOM MOIIHOCTH. BBIOOp HCTOUHHKOB
peakTUBHOM MOIHOCTH. CHUKEHUE HEOJHOPOIHOCTU
3aMKHYTBIX ceTed. [TpogonpHas eMKOCTHas KOMIIEH AL
MHAYKTUBHOI'O COTIPOTUBIICHUS JIMHUN AJIEKTPONIepeaayu.
PerynnpoBaHue NOTOKOB MOITHOCTH B 3aMKHYTBIX CETSIX.
MeponpusiTust o peKOHCTPYKIIUHU CETH. 3aMEHa
CYIIECTBYIOIIUX ITPOBOIOB JIUHUH U TpaHC(HOPMATOPOB
noactaniuii. CTpOUTETHCTBO HOBBIX JTMHUHN U
TpaHC(OPMATOPHBIX MOACTAHIIMHA. YBeTHUYEeHUE
HOMMHAJILHOTO HAIIPSKEHUS CETH.

AHHOTanuy pabodux NporpamMm JUCHUIUIMH (MOJyJiell) peAcTaBleHbl B IpUIokeHu! b.

4. TIPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus 0 MNpakTUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTeNnbHOM MpOorpaMMsbl MpeCTaBlieHa B IpuiioxkeHue B.

B pamkax yyeOHOro TIuIaHa JOINOJIHUTENBHOH 0Opa30BaTeIbHOW  MPOrPaMMBbI
UCTOJB3YIOTCS TPaJUIMOHHBIE OO0pa3oBaTeNbHbIE TEXHOJOTHHM, a TakXe HWHTEPAKTHBHBIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Ta0muma 5
XapakTepuctuka 00pa3zoBaTebHON TEXHOIOTUU




HaumenoBanue Kpatkas xapakTepucTuka

Huckyccus Jluckyccus o TeMaTuKaM JUCLUIUIMH IPOrPaMMBI
poheCCHOHATTLHON MEePENOATOTOBKU

PacuetHoe 3ananue BeinosiHeHue pacyeTHBIX 3aJaHUM 110 TEMATHKE
COOTBETCTBYIOILEIrO IIPeIMeETa

Pemenue 3anay Pemenue npouibHBIX 33124 110 TEMaTHKE
COOTBETCTBYIOILLETO ITPEeIMETa

Pacuetno-rpaduueckas KypcoBas paboTa 110 npoeKTUPOBaHUIO INIABHON CXEMBI

pabota UIEKTPUUECKUX COSAMHEHUH AMEKTPOCTaHIMH (ITOJICTAHLIUN )
HCXOJS U3 33JJaHHbIX YCIOBUN U PEKUMOB pabOThI

5. OHEHOYHBIE U METOJANYECKHUE MATEPHUAJIBI JJI51 KOHTPOJISI
OCBOEHMS PE3YJBTATOB OBYUEHUA

5.1. Tekymuii KOHTPOJIb

TCKYHII/Iﬁ KOHTpOJ'II) HpOBOILI/ITCH B COOTBCTCTBHUH C XapaKTepI/ICTI/IKaMI/I KOHTpOJH)HI)IX
3aJIaHk| U nipeacTaBieH B Tabmuue 1 npumoxerus .

5.2. IlpomeskyTOUHAs aTTECTALMS

[IpomexyTouHas aTTecTalys Mo MporpaMMme MpoBoaUTCS B (hopme 3auera, IK3aMeHa UITU
OoT4e€Ta O CTWKHPOBKE B COOTBETCTBMM C YYEOHBIM TIUIAHOM. XapaKTEPUCTHKA 3aJaHUN
npenacrasieHa B Tabnune 2 npunoxenus I

5.3. UTorosas arrecrauus
WrtoroBass arrecramuss 1O MporpaMMme MPOBOAUTCS B dopMe  -umozosas

ammecmayuonuas paboma. XapakTepUCTUKA 3aJaHUM MpeacTaBieHa Tadnuie 3 mpuaoKeHust
I.

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4ecTBa 00yueHH st
ITopsimox  He3aBUCHMMOM  OLIEHKM KadyecTBa JONOJHUTENbHOM  00pa3oBaTelbHOM
MIPOrpaMMbl NPEACTABIEH B IPUIIOKEHUU [ .

6. OPTAHUBAIIMOHHO-NIEJAT'OI'MYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYeCcKOe U MHPOPMAIIHOHHOE 00ecrieyeHne

a) mutepatypa HTb MOU:

1. ABTOomaru3anusi JUCIETYEPCKOrO YMpaBieHus B anekrposnepretuke / Pex. FO. H.
Pynenko, B. A. CemenoB . — M. : 3a-8o MBOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00 .



2. ABTromaru3anus 3JEKTPOIHEPreTUUECKUX CUCTEM : YueOHoe mocolue i BY30B IO
CIEeLUaIbHOCTU "ABTOMaTH4ECKOE ylpaBJieHUE JIEKTPOIHEPTETUUECKUMHU
cucremamu","DnerposHepreruueckue cucreMsl U cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL

Mopo3skus . — M. : Dreproaromusaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .

3. ABTOMAaTHKa 3JIEKTPOIHEPIreTHUECKUX CUCTeM : Y4eOHOe mocobue s BY30B IO
CHEeNUaIbHOCTH "ABTOMATH3AIMS MPOU3BOJCTBA U pacmpeencHus daekrpodnepruun’ / Pen. B.
JI. Kozuc, H. H. OBuapenko . — M. : Dueprousaar, 1981 . — 480 c.

4. becnianoB, B. fI. Dnexrpuyeckue MammHbl : YYEOHHK IS BY30B I10 HaIlpPaBJICHUIO
"OnekTposnepretuka u snekrporexuuka" / B. . becmamoB, H. ®. Korenenen . — 4-e
3., mepepad. u gom . — M. : Akamemus, 2013 . — 320 c. — (Beicmee npodeccuoHambHOE
obpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .

5. Benukos, B. A. IlepexojHble 3JIEKTPOMEXAHUYECKHE IPOLIECCHl B 3JIEKTPUUECKUX
cucTeMax : y4eOHUK ISl JIEKTPOIHEPTeTUUECKUX creluaibHoCcTel By30B / B. A. Benukos . — 2-
e u3a., nepepad. u gon . — M. : Beiciias mxona, 1970 . — 472 c.

6. Bonbaek, A. U. DnexTpuueckre MaluHbel. BBeeHrne B 31€KTpOMEXaHUKY. MalinHbl
MOCTOSIHHOTO TOKa M TpaHcopMmaTopbl : Y4eOHUK [UIsi BY30B [0 HAIMPABICHUIO
"DJIeKTPOTEXHUKA, IIEKTPOMEXaHUKA U AJIeKTpoTexHosoruu" u "DnekrposHepretuka" / A. H.
Bonbaek, B. B. ITonos . — CII6. : Ilutep, 2007 . — 320 c. — (YuebHuk 11 By30B) . - ISBN 5-469-
01380-4 .

7. Wpenpuuk, B. MW. Dnexkrpuueckue CUCTeMbl M CeTH : Y4YeOHUK JUIs
AIIEKTPOIHEPTreTHIECKUX crienuanbHoctedt / B. Y. Unenpunk . — 2-e u3g., crep., nepemned. ¢ u3l.
1989 r . — M. : Anbsuc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .

8. Kosunosa, M. A. KopoTkue 3aMbIkaHUSI B 3JIEKTPOYCTaHOBKAaX MEPEMEHHOI'O TOKA
HanpsbkeHueM cbie 1 kB : yuebHoe mocodue no nuctunianHe "ToKM KOPOTKOTro 3aMbIKaHUs"
o HanpasneHuto 13.03.02 "OnexrposHepreTuka u snekrporexHuka" / M. A. Kosunosa, Hai.
uccnen. yu-t "MON" (HUY"MBU") . — M. : U3a-Bo MDOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10708;

9. KopoTkue 3amblkaHMsI U HECUMMETPUYHBIE PEXKUMBI 3JIEKTPOYCTAHOBOK : ydeOHOE
nmocoOue ig BY30B MO CHCHHAIBHOCTAM "DIEKTpUYECKHE CTaHIHH', "DIeKTpocHaOkeHue"
Hanpasienus "Onexktposnepreruka” / U. I1. Kproukos, B. A. Crapmunos, FO. I1. I'yces, M. B.
[Mupatopos . — M. : U3parenbckuii jom MDU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .



10. Jloxtuonos, C. B. Dnekrposneprernueckue cucreMmbl. KoHCIEKT Jiekuuii : yueOHoe
nmocobue mo Kypcy "DIEKTPOIHEPreTUYECKUE CHCTeMBI" 10 Mpoduiaro "DIeKTpUuUYECKHue
craHuuu" HampasieHus "DiekTposHepreruka u snekrporexHuka' / C. B. Jloktuonos, C. B.
[ynexenko, Ham. uccnen. ya-r "MOU" . — M. : U3n-Bo MOMU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5704;

11. Meroauueckue ykazaHus 10 KypcOBOMY HpOeKTy "PalloHHas anekTpuuyeckas CeTh
ANEeKTpodHEepreTuyeckoit cucreMsl" / A. A. I'maszynoB, Mock. suepr. un-t (MOU), u np. — 1993 .
-39c.

12. Metoasl pacyera YCTAHOBUBIIMXCS PEKHMOB JJICKTPUYECKHUX CETeH : ydeOHoe
nmocobue 1O HampaBieHUIO "DJIEKTPOIHEpreTuka W DIEKTPOTeXHHWKA' T0  KypcaMm
"DnexrposHeprerudeckue cuctembr’" u "Jlanpaue anexrpornepenaun CBH" / O. B. luuuna, C. B.
Jloktuonos, A. H. lllapos, C. B. Hlynexenko, Hau. uccnen. ya-t "MOU" (HUY"MBDU") . — M.
: Uzn-Bo MOU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10710;

13. OBuapenko, H. 1. ABToMaTrka SHEProcucTeM : YIeOHHK JIJIS By30B 10 HAMPABICHHUIO
"Onexrposnepreruka” / H. . OBuapenko ; Pex. A. @. [psikoB . — 3-¢ m3x., ucnp . — M. :
Uz narensckuii njom MU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5283;

14. OCHOBBI COBpEMEHHOM SHEPTeTHKH : B 2 T. : Y4eOHUK JUJIs BY30B 10 HAMPABICHHUSIM
"Tennmosnepretuka”, "DnekTposnepreruka’, "DHepromammHoctpoeHnue" / OOmr. pen. E. B.
AmetuctoB . — 5-e u3n., crep . — M. : M3narensckuii gjom MOU, 2010 . - ISBN 978-5-383-
00501-9.

15. TIpaBuina ycTpoiicTBa 3JE€KTPOYCTAaHOBOK . — 7-€ U3 . — M. : Omera-JI, 2006 . — 268 c.
— (Be3omacHocTh 1 oxpaHa Tpyna) . - ISBN 5-365-00299-7 .

16. Pacuer KOpPOTKMX 3aMBIKaHUH U BBIOOP 3JIEKTPOOOOPYAOBaHUS : ydeOHOe mocobue
JUISL BY30B IO CTIEHMAIBHOCTAM "DJNEKTpUUYECKUe CTaHIUuU", "DIEKTPOIHEPreTUUECKUE CUCTEMbI
u ceru", "DnexrpocHabxkenue", "PeneitHas 3ammTa ¥ aBTOMAaTHU3aLMS AJIEKTPOIHEPTETUUECKIX
cucreM" Hanpasienus "Dnextposnepretuxa" / U. I1. Kproukos, u 1p. — M. : AKAAEMUS, 2005
. — 416 c. — (Bricmee nmpodeccronaibHOe 00pazoBanue) . - ISBN 5-7695-1998-3 .



17. CnpaBouHUK O MPOEKTUPOBaHMIO ekTpudeckux cereit / U. I'. Kapanersn, [u np.] ;
pen. J. JI. daitbucoBuy . — 4-¢ uzn., nepepad. u gon . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .

18. ®enoceeB, A. M. PeneitHas 3amura 3JIEKTPOIHEPTETHUYECKUX cUCTeM: PeneliHas
3amuTa cered : YuyeOHOe mocoOuWe s BY30B IO CIIENHMATBHOCTH "ABTOMAaTH3alUS
MPOM3BOJICTBA W pacmpenenacHus ekTposneprun” / A. M. ®@enocee, M. A. denoceeB . — 2-¢
u3.,nepepad. u gon . — M. : DHeproaromusnat, 1984 . — 520 c.

19. ®oxun, 0. A. BeposTHOCTHbIE MeTOABI B pacyeTax HAJCKHOCTH CHCTEM
anekTpocHaOxenus / 0. A. @okun ; Pen. B. A. Bennkos ; Mock. sHepr. un-t (MOU) . — M . —
1977 .- 83 c.

20. YepnoOpoBoB, H. B. Peneiinas 3amura sHepreTH4eckux cucteM : Y4yeOHoe mocodue
IUTSL PHEPTETUYECKUX CHEIMAIbHOCTEH CpeaHHUX MpodeccHoHaIbHBIX Y4eOHBIX 3aBeaenuii / H. B.
YepuoOpoBos, B. A. Cemenos . — M. : Oueproaromuznat, 1998 . — 800 c. - ISBN 5-283-01003-7
:70.00 .

21. UIBenos, I'. B. DxoHOMUYeCKHE pEKUMBI IIEKTPUUECKUX ceTell : yueOHoe mocodue
o KypcaM "DJIEKTPUYECKHUE CETH SJEKTPONUTAIOUX cUCTeM" U "DIEeKTPOIHEPreTHUECKue
cUCTeMbI M ceTu" mo HampasiieHuto "Onektposnepreruka" / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY) . — M. : U3natennckuii tom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .

22. Ilynexenko, C. B. AJropur™Mbl aBTOMAaTU3HPOBAaHHBIX pPAaCYETOB CHUCTEM
3JIeKTpOCHa0XKeHUs : ydeOHoe 1mocodue 1o Kypey "AJIropuTMbl aBTOMAaTH3UPOBAHHBIX PacueTOB
CUCTEM dJIeKTpocHabxkeHus" mo Hanpasienuto "Dnekrposrnepretuka” / C. B. llynbxenko, Harr.
uccnen. yu-t "MOUN" . — M. : U3n-Bo MOMU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=7693.

6) nmutepatypa ObC u B/I:

1. bonoroa B.B. , Porazes H/I. , 3yOkoBa A.I. - "DxoHoMHKa 5>HepreTuku",
M3narensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmxoB, M. 0. Cubuxkun, 0. JI. Cubukun- "DaeKTpocHaOXeHHE
IIPOMBIIIJIEHHBIX NpPEAnpuaATHid M ycraHoBok', W3pmarenscrBo: "Jlupexr-Meaua", Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;



3. B. ®. Kamuaun, A. B. Kob6eneB, C. B. Koueprun- "HanéxHocTb cucCTEM
anekTpocHaOxkenus'", M3marenbctBo:  "TaMOOBCKHMII ~ TOCYHapCTBEHHBIM  TEXHUYECKHMA
yausepcuteT (TI'TY)", TamboB, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

4. I'epacumoBa B.I'.- "Onektporexunueckuil crnpaBounuk: B 4 1. T. 3. IIpousBoactso,
nepesiaya u pacrpeaeneHue aMexkrpuaeckoi sneprun”, Msparenscrso: "M3OU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

5. XKykoB B.B.- "DnekTpudeckas dYacThb OJJIGKTPOCTAHIIMM C Ta30TypOMHHBIMH U
napora3oBbiMH ycTaHoBkamu'", znarensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

6. KongparbeBa O.E.- "OcHOBbl OXpaHbl Tpyla U TEXHUKM O€30MACHOCTH B
anekTpoycraHoBkax'", M3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

7. HaceipoB P.P.- "VmpaBnenue kauecTBoM 3iiekTposneprun”, M3narensctso: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8. IloramoB JI. A.- "Teoperumuyeckue OCHOBBI 3JIEKTPOTEXHHUKH: KpaTkuil Kypc'",
WzparensctBo: "Jlans", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

9. Casuenko O.B.- "[lorepu 371eKTpO’HEPIHH IPU €€ TPAHCIIOPTE IO IEKTPUUECKUM
CeTsIM: pacyeT, aHaJlu3, HopMUpoBaHue u cHkenue", U3narenscreo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

10. CokonoBa M.B.- "Onekrpodusnyeckrie OCHOBBI TEXHUKH BBICOKUX HAIpsLKEHHUH'",
WznparensctBo: "MBU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

11. IleemoB [I'.B.- '"T'opoackue pacnpeneauTeNbHble JICKTPUYECKUE CETH',
UznarenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. IBenos I'. B., CumaueBa O. B., Capuenko O. B.- "[lotepu smekTposHepruu mpu ee
TPaHCHOPTE MO DBJIEKTPUUYECKUM CETSIM: pacyeT, aHajliu3, HOPMHPOBAHHME M CHUXEHue'",
WznarensctBo: "U3narensckuit jom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

13. IlIBenos I'.B.- "DnekTpocHabkeHHE TOPOJOB: 3JIEKTPONOTPEOICHHUE, pacueTHbIE
Harpysku, pacnpenenutenbabie cetu', U3narenscro: "MOU", Mocksa, 2012 - (268 c.)
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B) ucnoab3zyemsie ObC:

6.2. KagpoBoe o0ecrieuenue

Jlnst  peanu3anuu  JOTOJHUTEIBHOW 00pa30BaTeIbHON MPOrpamMMbl  MPHUBJICKAOTCS
MperoiaBaTeNld U3 YMCla MTATHBIX Hay4YHO-Tieqarornyeckux padoruukos ®I'bOY BO «HUY
«MDOW» wm nunma, npeacTtaBuTeNM paboTojaTene WM 00ObeOUHEHWUH paboTojaTeleH.
Nudopmanus o KaapoBOM OOECICUECHUU JOTIOTHHUTEIBHOW 00pa30BaTEIbHONW MPOTPaMMBbI
MpeJICTaBieHa B NpUIokKeHun J1.

CBenmeHuss O  PYKOBOJAWTEIC  JOMOJTHHUTEIHHOW  00pa3oBaTENbHOM  MPOrPaMMBbI
MpeICTaBICHBI B IpuiiokeHue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMS CTOMMOCTH IO  JOINOJIHUTEIbHON
o0pa3oBaTenpHON IpOrpaMMe MpeacTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHHUE MPOrPAMMBbl OCYIIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIIyIIaTesel
WIM 3aKa34YMKOB, IO HAINPaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaTb palOoTOAaTenu, yHHUBEpPCUTETHl (B ToM uucie MOMW), rocymapcTBEeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKU 00pa30BaTEIbHOIO PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecrieyeHue

MatepraabHO-TEXHHYECKUE YCIOBHS pPEau3alliy JOTOJHUTEIHLHOW 00pa3oBaTeIbHON
porpammsl npeacrasieHsl B [Ipunoxenun 3.

Kanennmapuseiii rpaduk ydeOHOrO mporecca pa3pabaThIBaeTCsl ¢ y4eTOM TpeOOBaHHHA K
KauecTBy OCBOE€HHsS U To 3ampocam oOyudaromuxcsi (IIpunoxenune W). Pacnucanue 3anatuit
pazpabaTbIBaeTCs Ha KaXIYyI0 pealu3yeMylo IporpamMmmy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne n/nn CopepxaHue U3MEHEHHs (aKTyaJIn3alun) JlaTa yTBep>KaeHus: U3MEHEHUN
1 IIporpaMMa yTBepxkIeHa 06.09.2022
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
PYKOBOHHTeHB o CeegeHua o Bnagensue L3N MK H H
o0pa3oBaTenbHOM Bnopena; Kosanes LV, .
HporpaMMLI WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOB&J’ICB
(OIKHOCTB, y4eHast CTENEeHb, y4eHOe (moanuce) (pacumdpoBka

3BaHUE) TIOJITTHCH)



