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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Iles1b.IOATOTOBKA CHEIMATINCTOB IyTeM (OPMUPOBAaHUS HOBBIX HPOQECCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIS AEATENbHOCTH B cdepe «IIeKTPOIHEpreTuka M
IEKTPOTEXHUKA» C MPUCBOCHHEM KBanu@ukanuu "PaboTHHK B cdepe 3IeKTPOIHEPreTUKH U
ANEKTPOTEXHUKHU" .

IIporpamma siBiIsseTCSl NPEEMCTBEHHOHM K OCHOBHOH 00Opa30BaTeNIbHOW MpOrpaMMe BBICHIETO
oOpa3oBanus HanpaBiaeHuss NoAroToBkU 13.03.02 «DneKTposHepreTuKa u 3MEKTPOTEXHUKAY.

IIporpamma cocTaBiieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM  BBICHIETO
oOpa3zoBaHMs MO HamparieHUIo MoArotoBku 13.03.02 DnexTposHepreTHka M 3JIEKTPOTEXHUKA,
yTBEpkJACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ IIpodeccnonambubim  cranmaptom 20.032  «PaboTHHK TI0 OOCITYKHBaHHIO
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(pUKaLUU 6.

- ¢ [IpodeccnonansubiM cranmaprom 20.012 «PaboTHUK MO OpraHW3aluy IKCILTyaTaIlluu
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.

®opma peanuszanuu: odyderre B MOU.
®opma 00yUeHHUA3a0UHAs.

Pexum 3aHATHH:

Pacniucanue 3aHATHII 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymnibl. KOHKpeTHbIE 1aThl IPOBEICHUS 3aHATHHA
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHUE 00pa30BaTeNbHbIX yCIyr. JlaHHbIE paclIMCaHUs XpaHSITCS
B DJIEKTPOHHOHM CHCTEME ydeTa XoJla peajlu3allui MporpamMmbl npu ee Hanuuuu. Ilpu mobGom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosiee 40 4acoB B HEEN0, BKIIIOYast
BCE BH/JIbl ayTUTOPHOI U BHEAYAUTOPHOU (CaMOCTOSTENbHOM) yueOHOM paboThI ciymaTess.

TpeGoBannss K YPOBHIO NOATOTOBKH CJYINATeJsl, HeOOXOAMMBIEC [JIsi OCBOCHUS
NPOrpaMMbUINLIA, >KEJAIOIINe OCBOUTH JIOTIOJIHUTEIbHYIO 00pa30BaTelIbHYI MPOrpaMMYy,
JIOJKHBI MMETh WJIM MOy4aTh BhICIIEe WM cpeHee MpodeccuoHanbHoe oOpa3oBanue. Hanmnuue
YKa3aHHOTO 00pa30BaHUs JOJKHO MOATBEPKAATHCA JIOKYMEHTOM TOCYAapCTBEHHOTO WM
YCTaHOBJICHHOTO 00pa3lia, WK aKaJeMUYeCKOH CIIPaBKOW O MPOX0XKICHUN O0yUYEeHHUS.

BoinaBaemblii JOKYMEHT: IIPH YCIICIIHOM IIPOXOXKIACHUU IIPOTPAMMBI U Cl1a4ye HTOTOBOM
arrecTalilui BbIAACTCA JUIIJIOM O HpO(i)eCCHOHaﬂBHOﬁ IEpEnoAroToBKE€ YCTaHOBJIICHHOI'O

oOpa3a.

CpOK JeHCTBHA HTOTOBBIX AOKYMEHTOB



Cpok IeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPABHII IO padoTe
C TIEpCOHAIOM B cdepe IeSITeIbHOCTH JaHHOH NpPOTrpaMMBbl, YCTaHABIMBACTCS HAa OCHOBE
COJICp KaHUs TIPOTPAMMBI U COCTABIISACT (B ro/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

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,  OOECleYMBAIONIMX €€ JOCTHKeHue 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, - TIpUeMBbI (METO/bI) TIONCKA, KPUTHYECKOTO aHaJIM3a U CHHTE3a
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 CIOCOOEH Pealn30BHIBAThH
TPYAOBBIE PYHKIIMH B COOTBETCTBUHU C MPOGECCHOHATBHBIM CTaHAapTOM (Tab. 2).

6.



Tabnuua 2
ITpakTHKO-OpHEHTHPOBAHHbBIC TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHMS ITPOrPaMMBbI

TpynoBbsie QyHKIINU TpeboBanus K pe3yabTaTam

20.032 «PabOTHHK 10 0OCITYKUBAaHUIO 000PYAOBaHUS MTOACTAHIINI SJICKTPUUECKUX CETEH»
I1K-828/G/01.5/1 TpynoBbie neHCTBHS:
CHOCOOEH OCYIIECTBIIATh - IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
MOHUTOPHUHT OCMOTPOB 000pYIOBaHMS MOJCTAHLIUN DIEKTPUUYECKUX CETel,
TEXHUYECKOI'O COCTOSIHUSL | OLlEHKa KadyecTBa pPaldOT MO 0OCTy)KHMBaHUIO OOOpYHOBaHUS
obopynoBaHus MOJCTAaHLINMI JIEKTPUUECKUX CETEM.
HOJICTAHIINU
ANEKTPUYECKUX CeTeH Ymenus:

- CaMOCTOSATeNbHO TOJICP)KMBATh W MOBBIIIATH YPOBEHBb
podeCCHOHAIBHON KBATM(UKAIIHH;

- AHamu3WpoBaTh W TPOTHO3HPOBATH CHUTYAI[MIO COCTOSHUS
000pyI0BaHUs TIOJCTAHINI AIEKTPHUECKUX CETEH.

3HaHus:

- Hopmbel u TpeGoBaHus, CTaHAApPTHl 1O HUCIHBITAHUSAM
000pyI0BaHUs MOJCTaHIINI BIIEKTPUUECKHX ceTei,
IIyCKOHAIA/IKE;

- XapakTepHble TPU3HAKH TOBPEKICHUNA OOCITYKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CETEeH;
- OCHOBBI ANEKTPOTEXHUKH.

20.012 «PaboTHHUK MO OpraHU3alMy HKCIUTyaTal[MH IEKTPOTEXHUYECKOTO 000py10BaHUS
TEIJIOBOM JIEKTPOCTAHIIUN

ITK-495/A/02.5/1 TpynoBbie neiCTBHS:

CIIOCOOEH BBINIOJHATh - CocraBnenne  rpaguka  00X0#OB U OCMOTpOB

pocThbie padoT Mo ANIEKTPOTEXHUYECKOTO  OOOpYyJIOBaHUS,  MEXaHU3MOB  H

TUTAHUPOBAHHIO YCTPOMCTB, HAXOIIIIMXCS B  BEACHWU  MOJpPa3/eiCHUs,

HKCIUTyaTallH OIEepPaTUBHBIM IEPCOHAIOM;

AIIEKTPOTEXHUIECKOTO - TlogroroBka mepeyHs pabOT MO TEKYMIEH AKCIUTyaTaluk M

000pyI0BaHUs IUIaHA  MX  BBIOJHEHHS  MEPCOHAJIOM  COBMECTHO  C
PYKOBOJIUTEIIEM, OTBEYAIOIIIUM 3a IKCILTyaTaIuio

SJICKTPOTCXHUYCCKOTO O60py,Z[OBaHI/I$I.

YMenus:

- CocTaBJIATh OTYETHBIE IOKYMEHTHI;

- Ompenenats COCTaB U TOCIEJOBATEIBHOCTh HEOOXOAUMBIX
JeNCTBUI MU BBHINOJIHEHUN padoT;

- AHanu3upoBarh UHGOpMAIUIo, GOPMUPOBATH MPEICTABICHUE
0 CUTYalIUH.

3HaHus:

- TpeOoBanust  oxpaHbl  Tpyda T@pH  OSKCIUTyaTaluu
AIIEKTPOYCTAHOBOK (11 COCTABICHHsSI NEpEUHs paboOT B MOPSIKE
TEKyIIEel IKCIUTyaTaIiun);

- [IpaBuya sKCIUTyaTaluy 3JIeKTPOTEXHUYECKOT0 000PYAOBaHMUSL.




2.2. XapakTepuCTHKAa HOBOI0 BHAa NpPodecCHOHATbHON JeATeJIbHOCTH, HOBOW
KBaJTM(PUKaAuu

B pesynprare  OCBOEHHS  JONOJHHUTENBHOM  0Opa3oBaTENbHONH  IPOTPAMMBI
«Onekmposnepeemuxay Ciaymarelb JOJKEH ObITb I'OTOB K 00jacTu npodeccuoHalbHON
IEeITEIbHOCTH, OOBEKTAM U 3aJa4YaM.

Oobnacmov/chepor  ipodeCCUOHATBHON — JEATEIBHOCTH  CIAyIIATENs,  MPOIICAIIETO
o0y4eHue 1o nporpamMmMe npoQecCHOHATBHOM MePenoIroTOBKH BKIIIOYAET:

- 40 CxBO3HBIE BUBI IPO(ECCUOHANBHOM 1EATEIIEHOCTH B IPOMBIIIJICHHOCTH (B cdepax:
IIPOEKTUPOBAHMSI M DKCILTyaTalluU AJIEKTPO3HEPIETUYECKUX CHUCTEM, 3JIEKTPOIHEPreTHUECKUX
KOMILJIEKCOB, CUCTEM 3JICKTPOCHA0KEHUS!, aBTOMATU3ALUN U MEXaHU3ALUK IIPOU3BOJICTBA).

- 24 ATOMHasi MPOMBIIUIEHHOCTH (B c(hepax: MPOEKTUPOBAHMS M IKCIUTyaTallui OObEKTOB
JIEKTPOIHEPI€TUKN; TEXHUYECKOTO OOCIYKUBAaHMSI M PEMOHTA 3JIEKTPOMEXAHHUYECKOrO
obopymoBaHus).

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

- 16 CTpoUTENhCTBO M KIINIIHO-KOMMYHAIBHOE X03SICTBO (B chepe MPOSKTUPOBAHUS
9KCIUTyaTalui OOBEKTOB IEKTPOIHEPIETUKH ).

- DJIEKTPOIHEPIeTUKA U 3JIEKTPOTEXHUKA.

Oovekmamu nipohecCUOHATBLHON IeITEIbHOCTH SIBIISIOTCS:

- QJIGKTPUYECKUE CTAHIIMU U TTOJICTAHIINY.

- BJICKTPOIHEPTeTHUSCKHUE CUCTEMBI M CETH.

- CHCTEMBI 3JICKTPOCHAOXXEHHUS TOpOJIOB, MPOMBIIUICHHBIX MPEIIPUATHH, CEIbCKOTO
XO03SICTBA, TPAHCIOPTHBIX CHCTEM M UX OOBEKTOB.

- pelieiiHas 3alMTa ¥ aBTOMATU3AIUS YJICKTPOIHEPTETUICCKUX CUCTEM.

- OHCPIrCTUYCCKUEC YCTAHOBKHU, DJICKTPOCTAHIIMHU U KOMIIJICKCHI Ha 0a3e BO30OHOBIIIEMBIX
HMCTOYHUKOB DHEPTHH.

- DJJIEKTPUYECKHE MAalIWHBI, TPaHC(HOPMATOPHI, SIEKTPOMEXAHUYECKUE KOMIUIEKCHI U
CUCTEMBbI, BKJIIOYAs UX YIPaBICHHUE U PETyTUPOBaHUE.

- SJICKTPHUYCCKUC u SJICKTPOHHBIC armaparsl, KOMIIJICKCHI n CHUCTEMBI
ANEKTPOMEXAHUYECKUX U AJIEKTPOHHBIX allllapaToB, aBTOMATHYECKHE YCTPOWCTBA M CHUCTEMBI
YHpaBJICHUA ITIOTOKAMU SHEPTHUH.

- DJIEKTPUYECKAsT U3OJIALUS DIIEKTPOIHEPTETUUECKUX U DIEKTPOTEXHUUECKUX YCTPOICTB,
KaOenbHBIC W3JENHUS W TPOBOJA, JJICKTPUYECKHE KOHIACHCATOPHI, MAaTEPHAIbl U CUCTEMBI
ANEKTPUYECKON M3OIALNN JIEKTPUUECKUX MAIIUH, TpaHCPOPMATOPOB, KaOeneH, INeKTPUIECKUX
KOH/ICHCAaTOPOB.

- DJICKTPUUYECKOE XO3AHUCTBO U CETH MPEATNPUATUH, OPraHU3alNN U YIPEKICHUN.

- 3JICKTPOOOOPYIOBaHNE HU3KOTO U BHICOKOTO HATIPSHKEHUSI.

- MMOTCHIIMAJLHO OTMACHBIE TEXHOJOTUYECKUE MPOIIECCHl U TPOU3BOJICTBA YICKTPHUECKOM
SHEPTHUH.

- METOJIbI U CPEJICTBA 3AIUTHI YEIIOBEKA, MPOMBIIUIEHHBIX OOBEKTOB U CPebl OOUTAHUS
OT aHTPOIIOTCHHOI'O BOS)IeI\/'ICTBI/ISI SJICKTPHUYCCKUX U MAaIrHUTHBIX MOJIEN.

BBITTyCKHHUK TIporpaMMBbI JOJKEH YMETh peliaTth MpodeccuoHaIbHbBIE 3adayu 10 BUIaM
npodIesTeNbHOCTH:
Konempyxkmopckuii:
- [IpoexTrpoBaHUE SNEKTPHUECKUX CETEH U NEKTPOTEXHIUUECKOTO 000pYI0BaHUSI.



OKCnyamayuoHHblIL:
- DKCIUTyaTanus BBICOKOBOJIBTHOTO JIEKTPOOOOPYIOBAHHUS IIEKTPHUECKIX CETEH.

B pesynpTaTe OCBOEHUS OTOTHUTEIHLHOW 00pa30BATENBHOW MPOrPaMMBI CIYIIATENb
JOJDKEH  00JlafaTh  CHOCOOHOCTSMH K BBIIOJIHEHHIO HOBOTO BHAA  JIeSITEJILHOCTH
COOTBETCTBYIOIIETO MPUCBACMON KBAJM(PUKANMU PA0OTHUK B cepe FJIEKTPOIHEPTeTHKH U
JJIeKTPOTEXHUKH.

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

3.1. TpynoeMKoCTh NPOrpaMMBbl

TpynoeMKoCTh TporpaMMbl BKJIIOYash BCE BHJIbBl ayJUTOPHOH U BHEAYIUTOPHOU
(camocTOATENBHOW) pabOThHI COCTABIISIET:

- 20,6 3a4eTHBIX €IUHUII;

743 ak. u.

CrpykTypa nporpaMMbl C YyKa3aHMEM HAUMEHOBAaHMS IUCLMIUIMH (MOXIyJel) U HX
TPYJOEMKOCTH IIPEJCTaBlIeHa B Ta0I. 3.

VYueOHBI TUIAaH JIOTOJIHUTEIBHOW 00pa3oBaTEeIbHOM MNpPOTrpaMMbl IPEACTaBICH B
MPUIIOKEHUE A., SIBISIONUICS HEOTHEMIIEMON YaCThIO MMPOTPAMMBI.
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u
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3ader ¢
OLIEHKOH

7.1.

[lepexonnbie
ANMEKTPOMEXaHINIECK
He TPOLIECCHI

24

DneKTpuyecKas
4acTh CTAaHIUHN U
HOJCTaHIIUI

N B o w o w N W N W o W O W |ONODN NN

DK3aMeH

8.1.

DnekTpudeckas
4acTh CTAHIMH U
HOJCTaHIIUHI

Pemen
e
3a1a4

DKOHOMHKA B
SHEPreTHKE

18

3ayer ¢
OLIEHKOH

9.1.

DKOHOMMKA B
SHEepreTUKe

18

Pemen
e
3a1a4

10

OrexTposHepreTuye
CKHEC CUCTCMBI U
ceTH

DK3aMeH

10.1

DnexTposHepreTHie
CKHE CHCTEMBbI U
ceTn

o B~ o M~ ON OO N>

11

Peneiinas 3amura u
aBTOMAaTH3aLH
3JIEKTPOIHEPreTUYEC
KUX CUCTEM

w

26

Dk3ameH

111

Peneiinas 3amura u
aBTOMAaTH3aLHs
AJIEKTPOIHEPTETHYEC
KHAX CUCTEM

N

26

Pemen
ue
3a7a4

12

Bo3nyminsle u
KaOeabHbIE TUHUT

16

3aueT ¢
OLIEHKOH

12.1

Boznyuineie u
KaOeJIbHbIE JTUHUT

N NN DN

16




13

Wzomsamms u
TIepeHaNPsHKCHUS

3aueT ¢
OLIEHKOH

13.1

WM3onsuus u
MepeHanpPSIKESHHS

o N0 N

Pemen
ne
3a;a4

14

Cucremsl
ANEKTPOCHAOKEHUS
TOpOJIOB U
MIPOMBIIIIEHHBIX
NIPEANPUSATHI

[e e

DK3aMeH

14.1

CucteMsl
ANEKTPOCHAOKEHUS
TOPOJIOB U
MIPOMBINILICHHBIX
NIPEANPUSTHI

o b~

15

TapudoobpazoBanne
U PBIHOK
ANIEKTPOIHEPTHU
(MOIITHOCTH)

18

3ayer ¢
OLIEHKOH

15.1

Tapupoobpazosanne
U PBIHOK
ANIEKTPOIHEPTHU
(MOIITHOCTH)

AN

18

16

VYnpasnenue
Ka4yecTBOM
EKTPOIHEPTUH

3aueT ¢
OLICHKOM

16.1

Ynpasnenue
KauecTBOM
ANEKTPOIHEPTUU

17

TennoBas yacTh
AJIEKTPUUECKUX
CTaHLIUNA

18

3auer ¢
OLICHKOM

17.1

TemmoBas yacTh
ANEKTPHYECKIX
CTaHLIUN

XS DN o N oo N

18

18

ACIY un
yIpaBJieHHE
pexxuMamu paboTHI
ceTer

N

18

3ayer ¢
OLIEHKOH

18.1

ACLY u
yIpaBJieHHE
pexxumamu paboTHI
ceTen

N

18

19

ABTOMaTHU3UPOBAHH
blE
nHPOPMALINOHHO-
HU3MEPUTENBHBIE
CHCTEMBI
KOMMEPYECKOI0
yueTa
3JIEKTPO3HEPIUH

N

18

3aueT ¢
OLIEHKO}

19.1

ABTOMAaTU3UPOBaHH
ble
nHPOPMALINOHHO-
HM3MEpHUTEIbHBIE

N

18

Pemen
ue
3amaq




CHCTEMBI
KOMMEPYIECKOTO
yuera
ANEKTPOIHEPTUH
20 | Hotepu u 2 3auer ¢
JHEprocoOepeKeHue 2 614 2|16 OLIEHKOH
20.1 | Ilorepu u 2
sHeprocoOepexeHne 2 614 2|16
21 Urorosas 1 12 HWrorosas
aTTecTalus 319 |7 2 aTTeCTalMOHHAs
3 4 pabora
HUTOI0: 7
4 ¥l o |o|2|® o
1 2
3
3.2. Conep:xanue nporpamMmmal (padoune NporpaMMbl IMCUMILIAH (MOIYJI€eil)
Copep:xanue TUCIUILIMH (MOAYJIEH) mpecTaBiIeHo B Tab. 4.
Tabmuma 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
Ne HaumenoBanue
JUCLUILTUAH (MOIYJICH) CopnepxaHue TUCIUILIAH (MOIYJIEH)
1. | I[lorepu u 3HEprocOCPEKCHIE
1.1. | [lotepu u XapakTepHucTuKa Mpo0IeMbl CHIDKEHUS TIOTEPh
sHEprocOepeKeHNE AIIEKTPOIHEPTUU AKTYAIBHOCTh 334U CHIKEHUS IOTEPh

AIIEKTPOIHEPTUH. 3HAYEHUS TTOTEPH DIEKTPOIHEPTUH B
sHeprocucteMax P®. OCHOBHBIE MOHATHS U ONIPEIEIICHHUS.
YKpyrnHeHHas CTPYKTypa (PaKTHYECKUX TOTEPh
anekTpodHepruu. HebamaHchl 2IeKTpoIHEPTrur Ha 0ObEKTaX.
Hopmuposanune nmoteps anekTposneprun. CTpykTypa notepb
MOIIHOCTH U DJIEKTPOIHEPIUU B DJIEMEHTAX
AIEKTPOIHEPTETUYECKUX CUCTEM U CUCTEM
anekTpocHaOxkeHus. JlerambHas CTPYKTypa OTYETHBIX
noTepb. [loTepu MOITHOCTH B BO3YIIHBIX M KAOCJIBbHBIX JIN-
HUSIX Pa3JIMYHBIX KJIACCOB HarpsbkeHus. [lorepu MomHocTH
B CUJIOBBIX TpaHchopmaTopax. [loTepu B JOMOTHUTEIHLHOM
o0opynoBaHuy noJicTaHIMi. Pacxo anekTposHepruu Ha
coOCTBEHHBIC HYX bl TOACTaHIi. CucTeMa ydera
anekTposneprun. Kommepueckue norepu. TpaH3uTHbIe
norepu. GakTopbl, BIUSIONINE HA OTJETbHbIC
COCTaBJISAIOLIKE TOTEPb. METOIbI OLIEHKU U aHAJIN3a ITOTEPh
ANEKTPOIHEPIUU. XapaKTEPUCTUKA METOJIOB U aJITOPUTMOB
pacuera norepp dIEKTpodHeprun. Pacuer ycimoBHO-
MOCTOSIHHBIX MTOTEPh MOITHOCTH U AJIEKTPOIHEPTUU B
000pyI0BaHUH DIIEKTPUUECKHX ceTeil. PacueT Harpy304HbIX
MOTEPh MOITHOCTHU U 3JIEKTPOIHEPTUU B DJIEMEHTAX
AIIEKTPUYECKUX CeTeil. XapaKTEepUCTUKH rpauKoB
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Harpy3ku. MaTerpupyronie Muoxurenu. Pacuer noreps
AIIEKTPOIHEPTUH 1O TpauKy Harpy3ku. MeTo bl
OIpeIeNIEHUs] HArPy304YHbIX [TOTE€Pb: METOJ HANOOIbIINX
Harpy3oK, METOJl CPEIHUX HArpy30K, METOJ CPEJHUX CYTOK,
METO/JI IIO3JIEMEHTHBIX PAacueTOB. AHAIN3 TEXHUYECKUX
notrepb. COBpeMEHHBIE ITPOrPaMMHBIE KOMITJIEKCHI 110
pacuery noteps: TpeOoBaHMs K IPOrpaMMHBIM KOMILIEKCaM,
UCIIOJIb3YEMBIM I pacueToB noTepb. X BO3MOXKHOCTU U
xapakrepuctiku. MHpopmannonHas o0ecre4eHHOCTh
pacueToB. [JocToBEpHOCTH OLleHKH 1TOTEPS. [Ipencranenue
pE3yJIbTaTOB OLEHKU ITOTEPh. MEpONPUATHS MO0 CHUKEHUIO
MOTEPh JIEKTPOIHEPTUU U OLIEHKA UX SKOHOMUYECKOM

3 PEKTUBHOCTH B COBPEMEHHBIX ycioBUsX. Kiaccudukanms
MEPOIPUITHH 110 CHUKEHUIO IOTEPh 3JIEKTPOIHEPTUH.
[TpoGnembl BHEAPEHUSI MEPONIPUATUI IO COKPAILEHUIO
MOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBUSX.
CoBpeMEHHbBIE KPUTEPUU OLIEHKH SKOHOMHYECKOM

3¢ PEKTUBHOCTH MPOEKTOB: YHCTHIA JUCKOHTHPOBAHHBIN
JI0XO0J1, BHYTPEHHSSI HOpMa JOXOAHOCTH, NHTETPaJIbHbBIN
CPOK OKYIaeMOCTH, TMCKOHTUPOBAaHHBIE 3aTPaThl.
Konkypupyromuue 3¢ dextsl OnpeseneHre onTuMalabHbIX
3HAYEHHUH [TApaMETPOB JIEKTPUUECKHUX CETEH IIPU
POEKTHPOBaHUU. BBIOOD cedeHuii mpoBoI0OB 1 kKUl Kabemneit
Y HOMHUHAJIBHOT'O HAIIPSKEHUS 10 YCIOBUSAM
HKOHOMHUECKON 11€J1eCO00pa3HOCTH MPH MTPOEKTUPOBAHUN
(cM. Kype DIEKTPpUUYECKHE CETU PIECKTPOMUTAIONIUX CHCTEM).
OpranuzanoOHHbIE MEPONIPUATHS 10 CHUKEHUIO TIOTEPD
ANeKTpodHEeprun. ONTUMH3ALUS PEKUMOB 110 HANPSKEHHUIO
U peakTHUBHON MOIIHOCTU. ONTUMH3AIMS YPOBHS paboyero
HanpspokeHus [ToHsTHE ecCTECTBEHHOTO U SKOHOMUYECKOTO
pacnpeeseHuss MOIHOCTEN B 3aMKHYTBIX CETSX.
Pa3mblkaHre 3aMKHYTBIX CETeH B ONTHUMAaJIbHBIX TOUKAX
OnTtumuzanus pexuMoB paboTsl TpaHC(HOPMATOPOB HA
noJicTaHIMAX. BeipaBHUBaHME 3arpy3ku Qa3 JIMHUM.
IToBbIlIEHNE YPOBHS AKCILUTyaTalluu CETU. TexXHUYeCKue
MEPOIPUSITHS 10 CHUIKEHUIO TOTEPh DJIEKTPOIHEPTUH.
Komnencanus peakTHBHOI MOIIHOCTH. BBIOOP HCTOYHUKOB
peakTUBHOM MomIHOCTH. CHUKEHUE HEOJHOPOIHOCTH
3aMKHYTBIX ceTel. [TpogonpHas eMKOCTHas KOMIIEH AL
MHAYKTUBHOT'O COTIPOTUBIIEHUS JIMHUN AJIEKTpOIIepeaayu.
PerynupoBanue NOTOKOB MOIIHOCTH B 3aMKHYTBIX CETSIX.
Meponpusitust o peKOHCTPYKLHHU CETH. 3aMeHa
CYIIECTBYIOIIMX ITPOBOJIOB JUHHUH U TpaHC(HOPMATOPOB
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noacTaniuii. CTpoOuTEIbCTBO HOBBIX JIMHUM U
TpaHc(OPMATOPHBIX MOACTAHIIMHA. YBeTHUYECHUE
HOMHMHAJILHOTO HAMPSHKEHUS CETH.

ACHY u ynpaBieHue pexxuMmamMmu padoThl ceTei

ACY u ynpaBieHue
pexxumMamMu paboThI ceTei

ABTOMaTH3WPOBAHHBIE CUCTEMBI TUCIIETUYEPCKOTO
ynpasieaus (ACAY) 33C. OcuoBusbie 3a1aun. CTpyKkTypa
ACHY. Uadopmanus, HeoOxoaumas s yrpasienus D9C.
[Tpeumymectsa npu cozganuu eauHot 993C (EDC) Poceun.
Nudopmanus B AC1Y. 3mepenune u KoaupoBaHHE
uHpopmanuu. Kanans! csa3u. Ilepenaua auckperHoit
uHpopmanuu. Moaynsmus curnana. MHOrokaHalbHbIE
KOJIOMMITYJIbCHBIE YCTpOIicTBa TenemexaHuku. [lonstue
pexxuma D9C. Tlonarue 06 ontumanbHOCTH peskumMoB DIC.
Kpurepun ontumanbHocTu. OrpaHrueHus, HaKJI1abIBa€Mble
Ha pU3NYECKUE apaMeTPhI U YCIOBUS PaOOTHl OCHOBHOTO
obopynoBanus. LleneBbie GyHKIIMN U OTpaHUYCHUS TIPU
pacuere ONTUMaIbHBIX peKUMOB padoTsl DIC. Buabl
1aHupoBaHus pexumoB DIC. XapakTepuUCTUKU rpapuKoB
Harpy3ku. [IpornozupoBanue cyroqHoro rpauka Harpy3KH.
MeTo1p1 TPOTHO3UPOBAHUS CYTOUHOTO rpaduKka Harpy3Ku.
HcTtounuku peaktuBHOM MomHocTH B DOC. [Tonstue 06
ONTUMAJILHOM PaclpeelIEHUN PEaKTUBHON Harpy3Ku MEXIy
MCTOYHUKAaMU peakTUBHON MolHoCTU. [loHsTre 00
HKOHOMMUECKH 11€J1eCO00pa3HOI KOMIIEHCAIIMN PEaKTUBHOM
MOIIHOCTH B paclpeAenuTeNbHbIX ceTaX. OnTumManbHOoe
pasmeleHre 6atapeil KOHJIEHCATOPOB B
pacnpeeNuTeNbHbIX CETAX C YUeTOM N3MEHEHHUS
HaNPsSDKEHUS.

TennoBas 4acTh OJICKTPHUICCKUX CTaHIIUH

TemnoBas yacTb
BJIEKTPUYECKUX CTAHIUN

1. DHepreTuyeckuii 6agaHc U TEMIOBAs IKOHOMUYHOCTh
AJIEKTPOCTAHIINN DHEPTropeCcypChl U TOTUTMBHBIN OaaHC.
Tunel 31€KTPOCTAaHIIUI B SHEPTOCUCTEME; OTPEIETAIOIIAs
POJIb TEIMJIOBBIX 3JIEKTPOCTAHIUN B JIIEKTPOIHEPTETHKE.
Texnonornueckue cxembl TOC. [ukn PeHknHa kak ocHOBa
[IUKJIOB MAapOTYPOMHHBIX YCTAaHOBOK; OanmaHc TerioTsl, KIT/]
[UKJIA 1 c11oco0bI ero nosbienus. Cxemsl TOC ¢
MIPOMEKYTOUHBIX TMIEPETPEBOM I1apa; pereHepaTHBHBIN
MOJIOTPEB BOJIbI; KOMOMHHUPOBAaHHAS BEIPA0OTKA TEIIJIOBON U
anekTpuyeckoi sHeprun. O6opynosanue TOC; KOTIbI,
TypOUHBI, IOJJOTPEBATENN, HACOCHI; CXEMBI BKIIOUCHHS. 2.
KoTtenpHbIe yCTaHOBKH M TAPOTEHEPATOPHI
[IpuHUMIIHaTbHBIE 1 KOHCTPYKTUBHBIE CXEMBI KOTJIOB €
€CTECTBEHHON U NPUHYAUTENBHON IUPKYISIUEH.
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[TapoBOsIHOM M Ta30BO3NYIIHBIN TPaKT KOTia. Byl
TOIJIUB, C)KUTAEMBIX B KOTJIaX; IIOJITOTOBKA TOIJINBA K
CXKUTAHUIO; MAHEBPCHHBIC XapaKTEPUCTUKU KOTJI0B. BoHBIN
PEXKUM U KOHTPOJIb KaueCTBa Mapa KOTJIOB U
naporenepaTopoB. 3. [lapoBbie U ra3oBbIe TYpOUHBI
Knaccudukanus TypdoMaIivH U X MIPUMEHEHHE B
sHepreTuke. [Ipeobpa3zoBanue YHEPTUH B CTYIIEHU TypOUH.
KoHCTpYyKTUBHBIE 0COOEHHOCTH MHOTOCTYTICHUATBIX
NapoBbIX TypOuH. [lepemMeHHbIC peXKMUMBI paOOTHI TYpOUH.

TapudoobOpazoBaHue U PHIHOK JIEKTPOIHEPTUU (MOIITHOCTH )

TapudoobpazoBanue u
PBIHOK JICKTPOIHEPTUU
(MOIIIHOCTH)

1. Cuctema TapudoB U 1IEH Ha 3JIEKTPUUECKYIO SHEPTHIO.
CtpykTypa TapuQoB Ha HIEKTPUUIECKYIO SHEPTUIO 2.
Perynupyemsle 1 HeperyaupyeMble LIEHbl Ha SHEPTUIO.
AHTHMOHOIIOJIBHOE peryiupoBanue. 3. Perymupyemoe
neHooOpaszoBanue: 3.1. [TomHOMOUUMS OpraHoOB BIacTu B
00JacTH rocy1apCTBEHHOI'O PeryaInpoBanus Tapudos 3.2.
Mertobl rocy1apCTBEHHOI'O PeryJIipoBaHus Tapu(oB Ha
ANEKTPUUECKYIO 3Hepruto 3.3. Meromosnorus pacuera
Tapu(OB U LIEH Ha FIEKTPOIHEPIUIO U MOILIHOCTh: T€HEpaLIUs
(B yacTu peryinupyemsIx LieH), epeaaya 3J1eKTPO3HEPriu
3.4. Tapudnas nonuruka rocyaapctsa 4. PeiHOUHOE
neHooOpa3oBanue: 4.1. OCHOBHbIE IPUHIUITBI
1IEHOOOpa30BaHNUs Ha PhIHKE 3JIEKTPOIHEPTUU U MOIIIHOCTH
4.2. lleHOBBIE TapaMETPBI pbIHKA MOLTHOCTH 4.3.
OxkynaemMocTh KaluTalbHBIX BIIO)KEHUN B YCIOBHSIX PHIHKA
5. IleHooOpa3zoBaHKe Ha TEIUIOBYIO SHEPTHUIO,
MIPOU3BOUMYIO B pEKMME KOMOMHUPOBAHHOM BBHIPAOOTKH.
5.1. IlonHOMOYMS OpPraHOB BJIACTH B 00JacTH
rOCYJapCTBEHHOTO perynupoBanus Tapudos 5.2. Meroabl
rOCyJapCTBEHHOTO pEryJnpoBaHus Tapu(poB HA TEIIOBYIO
sHepruto. Meroaonorus pacuera TapudoB Ha TEMJIOBYIO
sHepruto 5.3. [lepekpecTHoe cyOcuanpoBanue 5.4.
[Tponienypa ycranoBneHust Tapudon

VYnpasieHne KauecTBOM JIEKTPOIHEPTUU

VYnpaBneHue Ka4eCTBOM
3IEKTPOIHEPTUU

ONeKTPOMarHuTHasi COBMECTUMOCTh U Ka4€CTBO
aneKTpo3Hepruu. Ilokazarenn kauecTBa 3JEKTPOIHEPTUN.
HopmarusHo-nipaBoBas 0a3za. CpeacTsa u3MepeHus
MO0Ka3aresel KauecTBa 3JIeKTpodHeprun. OpraHu3aliOHHbIE
3aJjauyl yIpaBJIeHUs KadeCTBOM IeKTporHeprun. KonTposs
U aHaJIM3 KauecTBa AeKTposHepruu. CrocoOsl U
TEXHUYECKHE CPEJICTBA OOECIeueHnsl KauyecTBa
AIIEKTPOIHEPTUH

CucreMsl 31eKTpOCHA0XKEHHUS TOPOAOB U IPOMBILUICHHBIX TPEIPUITHIA
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6.1.

Cucremsl
INEKTPOCHAOKECHHUS
TrOpPOJIOB U
MIPOMBIIIIIICHHBIX
NPEINPUITHI

OJIEKTPOITIOTPEBJIEHUE Pexumsbl 31eKTponioTpeOIeHIS
Junamuka snextponotpednenus B Poccuiickoit @eneparum,
DJeKTpUYecKHe Harpy3Ku U 3JIeKTponoTpedaeHue
ceNnUTeOHBIX TEPPUTOPHIA TOPOIOB, [ paduKu 3MEKTPUIECKUX
Harpy3o0K M UX XapaKTepUCTUKH, PaKTOpBbI, BIUAIOIINE HA
PEXKUMBI 3JIEKTPOIIOTPeOIIeHUsT Y IpaBiieHUE
anekTponorpednenuem Lenu ynpasnenus
ANIEKTpONoTpeOIeHEM, ABapHilHbIE OTPAHUYEHUS
ayIeKTponoTpedienHus, MeponpusTHs 110 peryaIupoBaHHIO
PEXKUMOB 3JieKTponoTpedienus, CTUMYJIHNpOBaHHE
noTpeOuTeNneil K ynpaBiIeHHUIO 3JIEKTPOIOTPEOICHUEM.
OJIEKTPUYECKUE HAT'PY3KU 3JIEMEHTOB
CHUCTEM DJIEKTPOCHABXEHUSI PacuetHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHa0)eHus1, [lonsaTre pacueTHoi
Harpy3ku. MareMaTnyeckoe OIMCaHue IEKTPUYECKUX
Harpys3ok, [loka3zarenu, XxapakTepu3yIoLe pexumMbl pabOThI
NIEKTPONPUEMHUKOB U UX Ipymnil, [IpakTudeckue MeTonbl
OIpe/IeNIEHUs] PACUETHBIX Harpy30kK, Onpenenenre
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUI TOPOIOB
O61ue nonoxeHus, PacueTHas Harpyska Ha IIMHAX
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHU,
PacuetHas Harpyska pacnpenenuTenbHbx auHui 380 B u
TpaHnchopmaTopHbIx noacraniuii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nuTanus,
VYKpyHHEHHas OLlEHKa pacueTHOIN Harpy3Ku CeIUTEOHbIX
Tepputopui, IIpumepsl onpeneneHus pacyeTHbIX
nexTpuyeckux Harpysok. PEXXMMbI HEMTPAJIM B
CUCTEMAX DJIEKTPOCHABXEHUSA Pexumbl
HeTpanu B ceTsax cpeqHero HanpsbkeHus (6—35 kB)
N3onupoBanHas HelTpasbro, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMJIt0, KoMneHCupoBaHHas HEUTpaJlb,
Hyroracsmue peaktopsl, PesuctuBHoe 3a3emieHue
HelTpanu, OcoO0eHHOCTH BbIOOpa peXrMa HEUTPATU B CETIX
¢ KabessiMU ¢ U30JIALKEN U3 CIIMTOTO MOJUATUIICHA.
Pexumbl HENTpanu B ceTAX HU3KOro HanpsbkeHus (1o 1000
B) I'myxo3azemiennas HeiTpainb, M3omupoBanHas
Hentpans. CXEMbI I'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
ITpyHIMIIBI TOCTPOEHUS CXEM TOPOJCKUX CETEN
TpebGoBanusi, MpeabIBIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
HanexHocTtsb anekrpocHabxkenus, KomMmyranuonssle u
3AIIMIIAKOIINE YIEKTpUUecKue annaparsl. CXeMbl
pacnpeaenuTeNbHbIX dJEKTPUUECKUX ceTell PaguanpHo-
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MarucTpajbHas Hepe3epBUpOBaHHAs cxema cetu, [lernenas
HEaBTOMAaTHU3UPOBaHHAas cxema cetu, [lerneBas
aBTOMAaTU3UPOBaHHAs cxeMa ceTd, CII0)KHO3aMKHYTasl cXxema
CETH HU3KOTO HampsiKeHUsi, MHOTOJIy4eBbIe
aBTOMAaTHU3UPOBAHHBIC CXEMbI ceTH, Peanu3anus ycrpoiicTBa
aBTOMATUYECKOIO BKJIIOYEHUS Pe3epBa B
IByXTpaHchopmaTopHOU moacTaHH, CXeMbl BBOIHBIX
pacrpeIenuTeNbHbIX YCTPOUCTB 31aHui, PexkoMenanuu no
BBIOOPY CXEM pachpeneauTeabHoi cetr, [Iuraromnme cetn
6—20 kB Heo6xoaumMocTh coopyKeHHS
pacnpenenuTenbHbiX MyHKTOB 6—20 kB, Cxembl nuTarmumx
cererr 6—10 kB, Oco6eHHOCTH TOCTPOCHHUS TUTAIOIINX
cereit 20 xB.

N3omsanus u nepeHanpsKeHus

N30ma0ua n
MEepEeHAPSKEHUS

Onekrpodusznueckue mpoueccel B razax. Kiaccudukarms
ANEKTPUYECKUX NoJel. loHn3annoHHbIe MPOLECCHI B ra3ax.
JlaBuHa 371€KTPOHOB. Y CII0BHE CAMOCTOSTENBHOCTH pa3psja.
3axoH [lamena. 3aBUCUMOCTD pa3psIHOTO HAMPSHKEHUS OT
JaBJICHUS ra3a u qpyrux ¢pakropos. Dddekt noiaspHOCTH.
bapbepnbiit 3ppexr KopoHHBIH pa3ps Ha HOCTOSHHOM U
IIEpEMEHHOM HanpsukeHusX. [lotepu sHepruu Ha KOpOHY
IIpU IIEPEMEHHOM HaIpsDKEHUU. Paquonomexu, co3gaBaeMble
KOPOHHBIM pa3psJI0M Ha poBoAax. Pa3psna B Bo3ayxe BIOJb
MIOBEPXHOCTU TBEPAOTO AUIJIEKTpUKA. Binsguue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HallpsHKEHHE
nepekpbIThsi OCHOBHBIE BUJIBI M CBOMCTBA BHEIIHEN
M30JSIIMUA. ATMOC(EpHBIN BO3TyX KaK TUAIEKTPUK.
HazHnaueHue 1 TUIIBI N30JIITOPOB. DKCILTyaTalluOHHBIN
KOHTpoJsib. OO011ast XapaKTepUCTHUKa U TUIIbI BHYTPEHHEN
u3ossinun. KomOnnupoBanue auanekTpukos. CtapeHue
BHYTPEHHEN W BHEIIHEN M30JAuu. KoopauHanuus n30suumn
[TpodmnakTuka n30aA0MK. 3aa4d U LEIU TPOPHUIAKTHKY.
MeToabl uCIBITaHUS U30JSIUU. BBICOKOBOJIBTHBIE
UCIIBITATENbHBIE YCTAHOBKU BBICOKOTO HANPSKEHUS.

Y cTaHOBKM AJIs MTOYYEHUS BBICOKUX NIEPEMEHHBIX U
MIOCTOSIHHBIX HanpskKeHUi. VIMITyJIbCHBIE HCIIBITATENbHBIE
yCTaHOBKH. M3MepeHue BHICOKUX HaIpsDKEHUN (M3MepeHne
LIAPOBBIM PA3PSAAHUKOM, U3MEPEHUE DIIEKTPOCTATUUECKUM
KWJIOBOJIBTMETPOM, U3MEPEHHE HATIPSIKEHNUS C
ucnosib3oBanueM aenureneit) Knaccudukanus
nepeHanpsykeHui. ['po3oBbie nepeHanpsskeHus. MoaHus Kak
MCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
rapameTpsl MOJIHMM. IHTEeHCUBHOCTB TPO30BOM
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nesTeIbHOCTH. BHyTpeHHue nepenanpsokeHust. Oomast
XapaKTEepUCTHKA. BOIHOBBIE MPOIECcChl B 0OMOTKAxX
Tpanchopmaropa. HauaneHoe pacnipenesieHie HanpsHKeHHe
BJIOJIb OOMOTKH TpaHC()OpMaTOPOB, YCTAaHOBUBIIUHCS
PEKUM, TIEPEXOIHBIH Mporiecc. Pacnpenenenne HarpsHKeHUs
BJI0JIb 0OMOTOK Tpex(daszHoro Tpancopmaropa
Knaccugukarus Mep 3amuThl OT IepeHAIPSKESHHH.
VYerpolicTBa 3alMTHl OT IEPEHANPSHKEHUN. 3aluTa
MOJICTAHIIUI OT MPSIMBIX yJIApPOB MOJIHUH. 30HA 3aIUTHI
MOJIHUEOTBO/IOB. 30HA 3alUThI TPOCOBOI'O MOJHHEOTBO/IA.
['p030ynopHOCTh OOBEKTOB.

Bozaymnsie u kabenbHbIE TUHUT

BOS,Z[YI_HHBIG 1 KaOeJIbHEIE
JIMHUU

OcHoBHbIe nIOHATHSA U onpenenenus. Knaccuduxanus JIDIT
IIEPEMEHHOT0 ToKa. Pa3Butue TexHuku nepepauu 39 B XX
Beke. KoHcTpykTuBHBIE 211eMeHTHI BJI, nx HazHaueHue.
Ycnosus padotsl BJI (rosoneiHbie U BETPOBBIE HATPY3KH).
Tunsl IpPOBOAOB U I'PO303aIUTHBIX TPOCOB. Paciiemnnenue
¢a3 u ux tpancnoszuuusa. KoHCTpyKIMu onop u ux
kiaccupukanus. TUTIB H30SAIMOHHBIX KOHCTPYKIINH.
Jlunelinasa apmatypa. ['eomerpuueckue xapakrepuctuku BJL.
[Tpu4rHBI ¥ TEHICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
DneMeHTHI KabelbHbIX JIMHUHN, UX Ha3HaueHue. Ternsoas
cxema 3aMeleHus kadens. TOKkM U MOIIHOCTH, AONyCTUMBIE
0 YCJIOBUSIM HarpeBa U30JIALUH Kalels B CTAllMOHAPHOM
pexxume. [lytu yBennuenus npomyckHoit cnocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUIIbI CHIIOBBIX KaOene.
OcHoBHble Bub! apMatypbl KJI.

ABTOMaTI/ISI/IpOBaHHI)IG I/IH(l)OpMaIII/IOHHO-I/ISMCpI/ITeJ'H)HI)IC CUCTEMbI KOMMCPYCCKOT'O YUCTa

QJICKTPOOIHCPIUU

9.1.

ABTOMAaTH3UPOBAaHHBIE
MH(pOPMAaIMOHHO-
W3MEPHUTEITBHBIE CUCTEMBI
KOMMEpUYECKOT0 yueTa
AJIEKTPOIHEPTHU

OcHoBHbIE 337]auu Kypca. ABTOMaTHU3alMs yueTa
AJIEKTPOIHEPT U - UHCTPYMEHT MOBBIIIEHUS 3(pPEeKTUBHOCTH
mpouecca NpOU3BOACTBA, IIEPEad, PACIPEICICHHS U
notpelieHus 3nekTpo3neprun. Llenu u 3anauu, pemaembie
cucteMo. [ [pMHIIMIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. TpeboBanus k cucteme ACKYD, npasuna yyera
AIIEKTPOHEPTHU U MOIHOCTH. [IpaBuia ydera
JIIEKTPUYECKOMN dDHEPruu. THUIIOBbIE TEXHUYECKUE
TpeOOBaHUS K CPECTBAM aBTOMATU3AlUU KOHTPOJIA U yyeTa
aneKkTpo3Hepruu u mouHoctu g ACKY D sHeprocucrem.
CocraB u TpeboBaHus Kk KOHCTpyKuuu. [lokazaTenu
Ha3zHaueHus. TpeOoBaHUs 110 MUTAHHIO, TPOTPAMMHOMY
o0ecrnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHELITHUM
BO3CUCTBUAM, O€30MIACHOCTH, HaJIC)KHOCTH,
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METPOJIOTHYECKOMY 00ECIIEYEHHUIO i TEXHHUECKOMY
o0ciyxuBanuto. Opranu3zanus TOYEK U TPyYII yyeTa
aeKTpo3Heprur. OCHOBHBIE ONIPEIEICHUS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOTO U
TEXHUYECKOTo yuera. L{enun yuera 351eKTpoIHEPruu.
Oynkiuu u 3anaun AUMCKY D npennpustuii cereit.
3amaun AUMC KYD ObITOBBIX TOTpeOUTENEH. ITaIbl
CO3/IaHUs U BBOJIa B 3KcIutyaTaiuio cucrembl ACKYD.
[IpenmpoektHoe obcnenoBanue npeanpusaTus. Paspadorka
TEXHUUYECKOT0 3a7aHus. MoepHU3alus U3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee mMpoeKTUPOBaHUE
MH(POPMALMOHHO-U3MEPHUTEIHHOTO U HH(POPMALIMOHHO-
BBIUHCIUTENLHOTO KOMILIEKCOB. PazpaboTka 1OKyMEHTOB 1O
METPOJIOTHUECKOMY obecrieueHnto. Komrurekramus.
CrpoutenbHO-MOHTaKHbIE paboThl. [TyckoHanagouHble
paboThl. OnbITHAS IKCIUTyaTalMsl. Y TBEPKACHHUE TUIIA
CpeacTBa U3MEPEHUs U aTTeCTalrs METOAUKH BBITOTHEHUS
n3MepeHuil. McnblTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUl 00beIMHEHHOTO phIHKA SHepruu. [lepenaua
ABTOMATH3UPOBAHHON MH(POPMAITMOHHO-H3MEPUTEITLHON
CHUCTEMBI B IOCTOSIHHYIO 3KCIUTyaTauuto M3mepenue sneprun
Y MOIIIHOCTH, IOTPEIIHOCTH U3MEPEHUI. MeTo bl
W3MEpPEHUS MOUTHOCTHU. MIHIyKIITMOHHBIN CUETYHK.
[Mu¢possle cuetunku. [lorpemnoctu uzmepennii. Hebananc
ANIEKTPO3HEPIUH U MolHOCTU. KoMMepueckue norepu.
CrpykTypa u coctaB u3meputenbHoro kommiekca ACKVYD
W3mepurenbHblii kanai. TpanchopmaTopsl ToOKa,
TpaHcGOpMaTOPbl HANPSKEHUS, BTOPUYHBIE 1IETIH, CUETYUKHU
NIEKTPUYECKON dHEPruu. BinsHue 21eMEHTOB Ha
METPOJIOTMYECKHE XapaKTEPUCTUKN U3MEPEHUH.
HNudopmannonsslif kanan. OpraHu3anus KaHaJloB CBS3H B
COOTBETCTBHUE C UEPAPXUUECKOUN CTPYKTYPOU MPEATIPUSITHS.
Tunsl ycTpONCTB CBA3M U KaHAJIOB MEpeAayuu JaHHbIX. X
HaJIeKHOCTh U MPOMYCKHAasi COCOOHOCTh. TpeboBanus 1 K
Pe3epBUPOBAHUIO KAaHAJIOB CBS3U U 0030p CYIIECTBYIOLINX
pemenuii. YcrpoiictBo coopa u nepenaun nanubix (Y CIII).
Hasznauenue. TpeboBanus K pyHKIIMOHAIEHOMY COCTaBY,
napameTpam, XpaHeHHuIo JaHHbIX [leHTp 00paboTKH JaHHBIX.
ITepeuens pemaembix 3a1a4d. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX CPeICTB. TeXHnYecKue cpeicTBa
U3MEpPEHUs, XpaHeHHs], lepeiadn u 00paboTKK MHPOpPMAITUU
B cucteme L{ludpoBrie cueTUNKH ANEKTPOIHEPTUH.
TexHuueckue xapakTepucTuku. HactpoeuHsle mapameTpsl.
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CepBuCHBIE BO3MOXHOCTH, (PYHKIIUU U UX HACTPOMKa.
[TporpamMmmHoe obecrieueHue. Y CTpOHCTBO cOopa U mepeaadn
nanubiX (YCII). Texauueckue XxapaKTepUCTUKH.
Kondurypauus u vactpoiiku. Opranuzanus neHTpa
00paboTku gaHHBIX. TpeGoBaHUs K HTHOPACTPYKTYpPE U
armnaparHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JaHHBIX. Y HUBEPCAIbHBIN aCHHXPOHHBIN ITPEMO-
nepenarynk. MuaTtepdeiicol. Kanansl csizsu B AUMCKYD.
CoctaB 1 Ha3HauYEHUE IPOTPAMMHOTO KOMITJIEKCA CHCTEMBbI
ACKYD CocraB KoMILIEKCA TPOrPAMMHOI0 00ECIICUEHUS.
Monyne agMuHHCTpaTOpa cucTeMbl. KOMMyHHKAITMOHHBIN
MonyJib. baza nanHbix. Moaynb cyObEKTOB pbIHKA
ANEKTPO3IHEPIUH U MOIIHOCTH. CripaBOYHMKU. Motynu
IPOCMOTpa M 00pabOTKK JaHHBIX. MOayH 3KCIIopTa-
HUMIIOPTA.

10. | PerneiiHast 3amuTa 1 aBTOMaTHU3aLMUS JIEKTPOIHEPTETUYECKIX CHCTEM
10. | Peneiinas 3ammra u Ha3nauenue u Bubl aBTOMATUKU SHEPTOCUCTEM.
1. | aBromaTtuzanus Haznauenue peneliHoil 3amnThl, TpeOOBaHUS,

SJICKTPOOHCPICTUYCCKUX
CHUCTEM

IIPEABSBIISEMBIE K YCTPONUCTBAM PEJICUHON 3aIMTHI.
OcHoBHbIE BUBI TOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AJIIEMEHTOB 3HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBaTh YCTPOMCTBA PEJIEMHOM 3alUTh. BUbl
KOPOTKHMX 3aMbIKaHUW. BEKTOpHBIE AUarpaMMbl TOKOB U
HanpsDKeHUH Npu Tpexda3HbIX, IBYX(Pa3HbIX, 0THO(A3HBIX U
JIBYX(a3HBIX KOPOTKUX 3aMbIKAaHUIN Ha 3€MJIIO B CETH C
3a3eMJICHHOM HEUTpaiblo. BekropHas auarpamma
0/1H0(a3HOT 0 3aMbIKaHUS Ha 3€MJIIO B CETH C
M30JIMPOBaHHON HelTpanblo. Kakne n3MeHeHus napameTpoB
peXuMa IpU BOSHUKHOBEHUHU KOPOTKHMX 3aMBIKAaHUN MOTYT
OBITh UCIIOJIB30BAHBI JUIs IOCTPOCHUS PEICHHOM 3alUTHI.
BekTopHbIe AMarpaMMbl TOKOB IIPY KOPOTKOM 3aMBIKAHUH 32
TpaHc(hOpPMaATOPOM CO CXEMOIl coeTMHEeHUsI 0OMOTOK
TpeyrojabHUK/3Be31a-11. MakcuManbHast TOKOBas 3aluTa.
Onpeznenenue napaMeTpoB cpadaThIBaHUS U OLIEHKA
YyBCTBUTEJIBHOCTH 3aIUThl. BapraHTHI cxem
U3MEPUTEIIBHOIO OpraHa 3alluThl. MakcuMaibHast TOKOBAast
3alUTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAIPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTyIIEHYaTOU
XapaKTEPUCTUKOMN BBIAECPKKH BPEMEHH. 3alIuTa OT
3aMBIKaHUH Ha 3€MIII0 B CETH C U30JUPOBAHHON HEUTPAIIBIO.
ToxoBas HalpaBIEHHAs 3alIATA JUHUMN JIEKTPOIIEPENAYN C
JBYXCTOPOHHHMM NUTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HaIlpaBJIE€HUs MOITHOCTH. TOKOBasl HaIllpaBJIEHHAs 3allIUTa CO
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CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
TokoBas 3ammTa HyJIEBOM NIOCIEA0BATENLHOCTH. TOKOBas
3aluTa 00paTHOM MOCIeJ0BATEILHOCTH. 3a04Has 3alUTa
JIMHUU dneKkTpornepenaun. [IpuHnun nencrsus, napaMerpsl
cpabatbiBanus. [IpogonpHas nuddepenunanbHas TOKOBas
3alIuTa, IPUHILIUI ACHCTBHS, TApaMeTPhl CpadaThIBaHHUS.
[TpononpHas nuddepenHnuanbHas TOKOBas 3alUTa THHUU.
Juddepenunansao-dasznas 3amura muaun. [lonepeunas
muddepeHIanpHas TOKOBas 3aluTa, IPUHIUI JeHCTBUS,
cpabareiBanus. [lonepeunas nuddepennnanbaas TokoBast
HaIlpaBJI€Ha 3aluTa NapaJlyIeIbHbIX JTHHUI.
ABTOMaTHueckoe 1nmoBropHoe BitoueHue (AlIB).
Haznauenne AIIB, TpeGoBanusi, npeabsasiseMbie kK AIIB.
B03MOXHOCTH YCKOpEHHUSI JEHCTBUS 3alUThI IPU HAIUYUU
AIIB. IToBpexieHUss © HCHOPMaJIbHBIE PEKUMBI paOOTHI
tparcopmaropa. TpeOoBaHUs, MPEABIBISIEMBIC K PEICHHON
3amuTe TpaHchopmaTopa. OCHOBHBIEC U PE3EPBHBIC 3aAIIUTHI
Tpanchopmaropa.

11. | DxoHOMHKA B SHEPTETHKE

11. | OxoHoMmuka B 3HepreTuke | CoBpeMeHHbIE TeHICHIIMH Pa3BUTHS TOILJIMBHO-

1. SHEPreTUYEcKoro komiuiekca KanuraabHbie BIOXKEHUS B
sHepreTudeckue 00bekThl. OCHOBHBIE M 000POTHBIE (POHIBI
DHEPreTUYECKUX MpeanpusaThii. Metoasl pacuera
ce0eCTOMMOCTH Ha SHEPTeTHUECKYIO MPOIYKIHUIO.
Opranuzanus TpyAa v 3apabOTHOM IJ1aThl Ha
sHepronpeanpuaTusax. OCHOBHBIE MOJIOKEHUS METOJUKN
TEXHUKO-?KOHOMHYECKUX PAacuyeTOB B SHEPIE€TUKE.
DuHAHCOBBIN MJIaH YHEProNpeIIPUITHS.

12. | DnexTpuyeckas 4acTb CTAaHIMU U MOACTAaHIUN

12. | Dnexkrpuueckas 4acTb Cxempl anextpuueckux coenunennii TOL, KOC, I'DC n

1. | crtaHuui U MOACTAHIINIA I'ADC, ADC, noacranmuii. O01as xapakTepucTuka

COOCTBEHHBIX HYX] JIEKTPOCTAHIINI U MOACTAHIIUI
(Ha3HaueHue, UCTOUYHUKH, CTPYKTYpa MOTpeduTenei).
Cxembl anekTpocHabx)eHns coocTBeHHbIX HY)1 KOC, TOL,
ADC, I'DC u noacranumi. ITpoaoIKUTENBHBIN pexuM
paboTHI AIEKTPOYCTAaHOBOK. BBIOOP ceueHuil MpOBOTHUKOB.
Tepmuueckoe aericteue TokoB K3. DnekTpoinHaMUYecKoe
nericteue TokoB K3 Ha snexTpuyeckre NpoBOJIHUKH U
amnmapaTthl. PacueTHbie ycaoBust BEIOOpA TPOBOHUKOB U
anmaparoB. BeIOOp IPOBOAHUKOB U ANEKTPUUECKUX
armaparoB: BBIKJIIOYATEIEH, Pa3beICHUTENEH,
BBIKJIIOUATEJIEH HArpy3KH, OTJEIUTENEH,
KOPOTKO3aMbIKaTeJIEH, IPETOXPAHUTENIEH, N3MEPUTEIBHBIX
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TpaHc(hOopMaTOpOB TOKA M HanpspkeHUs. OrpaHuyeHne TOKOB
K3. U3mepurenbHble TpaHc(hOpMaTOphl TOKA M HAIPSKCHUSI.

13.

Hepexoz[HHe SJICKTPOMECXAHUYCCKHUE IIPOLCCCHI

13.

IIepexonHbie
JIEKTPOMEXaHUYECKUE
IIPOLECCHI

O6ume mousatust 06 99C u ee pexxnmax. OnpeneneHue
napaMmeTpoB cxem 3amenieHus I9C 11 pacyeToB.
Ornpezenienre TOKOB U MOITHOCTEH. Y CJIOBUS
cyuiectBoBaHus pe:kuMoB DIC U ycTOWUUBOCTh. [loHsATHE
JUHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTD
nByxMamHHON DIC. JlonyeHus u ynpoueHus Ipu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctatnueckas ycroitunsocts IOC. JlaBuna
HaIIpsDKEHUs, YCTOMYMBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
VY CcTONYMBOCTh CHHXPOHHBIX M aCUHXPOHHBIX JBUTATENICH B
cucTeMax AeKTpocHabxeHus. PesynpTupyromas
YCTOMUYMBOCTh. MepOonpuaTHs MO YIy4ILIEHUIO
ycroiunBocty I9C (10NOIHUTENBHBIE). MeponpusTus no
yay4iieHuto yctohauBocTi D9C (peKUMHBIE).

14.

PacueTsl TOKOB KOPOTKHX 3aMbIKaHUN

14.

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU

OO61ue cBefeHust 00 3IEKTPOMArHUTHBIX EPEXOIHBIX
nporeccax. KopoTkue 3aMbIkaHus U UX KJIacCHU(PUKALIUAL.
Jonyienus, npuHUMaeMBble IIPU pacuyere KOPOTKOTo
3amblkanus (K3). [Tepexoauslit mporiecc mpu TpexdazHoMm
K3 B nenu 6e3 Tpancdopmaropos. [lonstue ynapHoro toxa,
ynapHoro ko3¢ ¢unuenta. Metozas! onpenenexus Ta.
CxeMbl 3aMelleHus] TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ pacuienIeHHOH 0OMOTKON
HU3ILIET0 HaNpsKEHUs], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBaHus cxem 3aMelIeHusl.
[TpakTHyeckre MeTo bl pacuera NepruoANYecKoi
cocrasistomeit Toka K3. Pacuer nelicTByroniero 3Ha4eHus
nepuoaAnYecKoi cocrapistomiei Toka K3 npu ynaneHHbIX
K3. Merox TunoBsIx KpuBbIX. HecummeTpruyHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXeMa 3aMelleHUs
npsMOii, 00paTHOW U HYJIEBOM MOCIIeI0BATEIbHOCTEH.
CxeMBbl 3aMeIIEeHNs U TapaMeTphl HYJIEBON
nocienosarenbHocTy Tpanchopmaropa (ATP). Ilpumepst Ha
COCTaBJICHHE CXEM 3aMEIICHUS HYJIEBOU
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasHoe
K3. I'pannuHblie yCciI0BUS, OCHOBHBIE COOTHOIIEHUS IS
CUMMETPUYHBIX COCTABJISIIOLINX TOKA U HAIIPSDKEHUS,
BEKTOPHbIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUIeKCHas cxema 3amernienus. Ognodasznoe K3.
['paHnyHbIE YCIOBUS, OCHOBHBIE COOTHOILIEHUS JJIsI
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CUMMETPUYHBIX COCTABJISIIONINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMILIEKCHas cxema 3amenienus. Jyxdasnoe K3 Ha 3emitio.
['panuuHbIe yCI0BUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIONIMX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

15. | Ilepenaua u pacnpeeneHue 3JIEKTPOIHEPTUU

15. | Ilepenaua u OO011ast XapaKTepUCTHKA IEKTPUUECKUX CETEH.

1. | pacnpenenenue Knaccugukarus snekTpudeckux ceteil. Maremarndeckas
NEKTPOIHEPTUH MOJIeJIb JIMHUY 3J1eKTponepenauu. [1-o0pa3Has cxema

3aMelLIeHUs BO3AYIIHOM JIMHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTUBHOE COIPOTUBIICHHUS, aKTUBHAsA U EMKOCTHAs
MPOBOJIUMOCTH, OCOOCHHOCTH CXEM 3aMEIICHUS JINHUH
Pa3HOro HOMUHAJIBHOIO HanpskeHus. IlapameTpbl cxeMel
3aMelIeHUs KaOeIbHOM TMHUK. PexXuMHbIe XapaKTepUCTUKU
IUHUM. BeKTOpHBIE AarpaMMbl TOKOB U HalPSYKEHUH.
[Tanenue nanpsoxenus. 1IponosbHas u nonepeynas
COCTaBJISIOLIME BEKTOpa NajieHus HanpsbkeHus. [lorepst
HanpspkeHus. Onpenenenne napaMeTpoB yCTaHOBUBILIETOCS
peXMMa JIMHHUU: 110 TaHHBIM KOHLIA JIMHUU; 110 JAaHHBIM
Hayvaja JuHuu. [lapameTpsl 1 cxembl 3aMeLICHUS
TpaHchopMaTOPHOTO 000PYTOBAHHUS MTOHUKAIOIITUX
nojctanuuii. JIByxooMoTouHble TpaHchopMmaTopbl. Cxema
3aMeLIeHUs, OIIPEICICHHUE €€ TapaMeTPOB MO KaTal0KHBIM
JaHHBIM TpaHcpopmatopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3aMelleHns, ONPEeAEIICHUE €€ TapaMeTPOB.
[Toncranuu ¢ aBroTpanchopmaropamu. KoHCTpyKTHUBHBIE
0COOEHHOCTH, MOIITHOCTH 0OMOTOK, TUITOBasi MOIITHOCTh
aBTroTpaHcopMaTopa XapaKTepUCTUKHU IpapuKoB
Harpy3ku. Bujbl rpagukoB Harpy3ku U MX XapakTepUCTUKH.
Haubonbias nu HaumeHsIlas Harpy3ku. ['o10Boil rpaduk
Harpy3Ku Mo MpoJ0JDKUTENbHOCTH. Yneio 4acoB
MCIIOJIb30BaHusl Hanbounbeil Harpy3ku THO.
IIpencraBieHne Harpy30K B PACUETHBIX CXEMaX
AIIEKTPUYECKUX CETEH: CTaTHYECKUMU XapaKTEPUCTUKAMU,
MIOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBICHUSIMHU. PacyeTsl yCTaHOBUBIIHUXCS
PEKMMOB IPOCTEMIINX IEKTPUUECKUX CETEH. 3aaun
pacueTra yCTaHOBHUBIIMXCS peKUMOB. PacueTHble cXeMbl
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTb MOJICTaHIUH.

Pacuer pexrma pa3oMKHYTOM c€TH MeTo/I0M "B iBa dTamna’.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Pacuet pexxnMa KoJbLIeBOM CeTH, TOUKA OTOKOpa3aea.
OcobeHHOCTH pacyeTa OJHOPOIHOM IIEKTPUUECKON CETH.
OnpezneneHue NOTephb IEKTPOIHEPTUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE IOTEPU MOILIHOCTH U
AJIEKTPOIHEPIUU B 2JIEMEHTaX AIEKTpUUecKkoi cetu. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeenenye 3arpar Ha
BO3MelleHHe oTepb. OCHOBBI PErYJIMPOBAHNUS HANPSIKEHUS
Y KOMIICHCALIUY PEAKTUBHOM MOIIIHOCTH B 3JIEKTPUUECKUX
cersax. O01mas XapakTepuCTUKA PEXUMA HANPSKEHUN U
croco0oB ero peryiaupoBanusi. Haubomneime padoune
HanpsDKEeHUs 3JIeKTpooOopyaoBaHus. TpeboBaHus K
Ka4eCTBY HalpshKeHus. Perynupyromnie ycTpoicTBa U Ux
BJIMSIHUE Ha PEKUM HAIPSDKEHUM: TeHepaTopsl
AJIEKTPOCTAHLIMM, KOMIIECHCUPYIOIME YCTPONUCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapew,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKU
IPO/I0JIBHOM KOMIIEHCAIH, PEAKTOPhI), TPaHC(HOPMATOPHI €
peryaupyeMbiM KodduirenTom tpanchopmarmu. OueHka
JIOCTaTOYHOCTHU PErYIMPOBOYHOIrO JHana3oHa
MIOHIDKAIOIIETO TpaHchopMaTopa.

16.

[Tpou3BOICTBO 3IEKTPOIHEPTUU

16.

IIpousBoacTeo
3JIEKTPOIHEPTUU

CTpyKTypHBIE TEXHOJIOTUYECKHE CXEMBI, IPUHIIMIIBI padoT 1
ocobernnoctu KOC, TOI, I'9C, T'ADC, ADC, I'TOC.
I'paduixy Harpy3Ku SHEPrOCUCTEM U MX peasln3alus
Pa3IMYHBIMU TUIIAMU 3JIEKTPOCTAHIUH.
D1eKTpooOopyI0BaHNE SNIEKTPOCTAHIIUI U TIOJCTAHIUM: -
BBIKJIFOYATEIN 0aKOBbIE U MAJIOMACIISIHbIE; - 3JIETa30BhIE,
BaKyyMHBbI€, 2JIEKTPOMarHUTHbIE. BBIKIIOUaTENN HArPy3KH; -
pa3zbeAMHUTENH, OTAETUTEIN U KOPOTKO3aMbIKATEIH.
CuHXpoHHBIE TeHepaTopsl. Tumsl, mapameTpbl. CHCTEMBI
oxnaxjeHus. Cucremsl Bo30yxaeHus. Cunonsie
TpaHnchopmaropsl. Tumsl, mapameTpsl. CUCTEMBI
oxnaxjaeHus. ABrorpancpopmaropsl. Pesxxumbl padoter AT.
TennoBoii pexxum Tpancdopmatopos. TpeboBaHus k cxemam
PVY. Cxemsl PY panuanbHOro Tuma: CXeMsbl C OJJHOM U €
JIBYMsI CUCTeMaMH COOpHBIX MIMH. CXEeMBI KOJIBLIEBOTO THUIIA.
YHpoIeHHbIE CXEMBI.

17.

OcHOBEI 3J'ICKTpO6C3OHaCHOCTI/I

17.

OCHOBBI
AMEKTPOOE30MaCHOCTH

TexHuKka 0€30MaCHOCTH KaK KOMIUIEKC MEp ¥ MEPOTIPHUSTHIA,
oOecrieunBaromuii 0€30MacHOCTh PaboT B
3NeKTpoycTaHOBKaX. OMacHOCTh MOPAKEHHS AEKTPUICCKUM
TOKOM. MexXaHu3MBbI ICHCTBUS JIEKTPHYECKOTO TOKA Ha
OpraHu3M 4YCJIOBCKA. Bimmsaue IMMOCTOAHHOTI'O, ICPEMCHHOI'O U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TOKOB BBICOKOM 4acTOTBI. YyBCTBUTENBHOCTh OPraHU3Ma
4eJI0BEeKa K JEMCTBUIO 3JIeKTpUUecKoro Toka. [loporu
4yBCTBUTEIbHOCTH, HEOTIIYCKAIOIIUNA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TeXxHuKH O€30MaCHOCTH MOTPEOUTENEH
AIEKTPOIHEPruu. DieKTpoycTaHoBKH 10 1000 BoJbT,
anekTpoycTaHoBkH Beie 1000 BoawT. I'pynmsl o
3JIEKTPOOE30I1aCHOCTH NIEPCOHANA, 00CITYKUBAIOLIETO
AJIEKTPOYCTAaHOBKH. [[eHCTBYIOIIME AIEKTPOYCTAHOBKH.
ITopaxenue yenoBeka MeKTpudecKuM TokoM. ITyrn Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE MPUKOCHOBEHHE K
TOKOBEAYIIIMM YacTsM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@DaxTOpBI, BAUAIOLINE Ha COIPOTHUBIICHUE TEJIa YEI0BEKa.
Hanpsixenue npukocHoBenus. lllaroBoe HanpskeHue.
Bo3zneicTBue 3JeKTpUYecKoro ol Ha OpraHu3M YeJIOBEKa.
IIpaBuna okazaHus NEPBOU MOMOIIM ITOCTPAAABIIEMY OT
NIEKTpUYECKOro ToKa. MckyccrBeHHOe nbixanue. Henpsamoit
Mmaccax cepana. OcBoOOKIeHHE TTOCTPAAABIIETO OT
JENCTBUA JIEKTpUIecKoro Toka. [Ipunsatue Mep npotus
nasnenus. [Ipusnedenue k cede BHMManwus. Kareropuu
IIOMEILEHUH 110 OIACHOCTH MOPAKEHUS IIEKTPUUECKUM
tokoM. Kareropuu pabot B anekrpoyctaHoBkax. Hapsin.
Pacniopsxenune. OpraHn3alliOHHO-TEXHUUYECKNE
MEPONPUSITHS 110 OOECTIEUEHUIO OE30MaCHOT0 IPOBEACHMUS
paboT B 3NIeKTpOycTaHOBKaX. JIMIa, OTBETCTBEHHBIE 32
Oe3omacHoe NpoBe/ieHNe padoT B AJIEKTPOYCTAaHOBKAX.
Opranuzanus padot no Hapsay. Jlomyck 6puraas! k padore.
[TpoBepka oTcyrcTBUS HanpsKEeHUS. [opsaaoK HamOKEHUSI
MIEPEHOCHBIX 3a3€MIICHUM. Y CTPOMCTBO 3a3EMJICHUN.
DNeKTpo3amuTHbIE cpeicTBa. OCHOBHBIE DJIEKTPO3AIIUTHBIC
CpelcTBa. JJOMOITHUTENBHBIE AIEKTPO3ALIUTHBIE CPECTBA.
Hcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 10 u Bbie 1000 BoabT. [lnakaTel u
3HaKH. DJIEKTPOUHCTPYMEHT. [[BoitHas u3onsuus
aNeKTpouHCTpyMeHTa. [IpaBuna 6e30macHoit paboThl.
HcTounuky nuTaHus 3JeKTpOUHCTpyMeHTa. Mcnbitanue
U30JISALIUH, TPEOOBAaHUS K U30JALMU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIOCHBIE BUIIKU. THIIBI TPEIOXPAHUTEIIEH.
[IpaBuna 3aMeHbl NpegOXpaHUTENEH. JIeCTHULIBI,
YCTpOHCTBO, paboTa, ucnbiTanus. Pabora Ha BeICOTE,
MOCTKH, ITOAMOCTBS, Jieca. bezonacHble pacCTOSAHUS ISl
Pa3IMYHBIX KJIACCOB HANPSKEHUS.

18.

DneKkTpoMexaHuKa




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

9JI€KTpOMeXaHI/IKa

DnekTpuueckue MamuHbl. Tpancopmatopsl. Pexxumbl
paboThI AEKTPUUECKUX Ma-IIKH (JABUraTeNb, TOPMO3,
reHepaTop); NpeoOpa30BaHNUE SHEPTUU B ITUX PEXKHUMAX.
KoHcTpykuust 1 mpuHIMT IEHCTBHS TpaHchopMaTopa.
PaboTa TpanchopmaTopa npu X0JI0CTOM XOJ€ U O[T
Harpy3ko# (koa¢uireHT Tpaacopmarui, OCHOBHbIC
ypaBHeHMs1). OCHOBHbIE YPaBHEHUS U CX€-Mbl 3aMEILEeHUS
Tpancpopmaropa. HomuHansHOe HanpspkeHue KOPOTKOTO
3aMBbIKaHHUs, €ro BbI-00p. ONBITHOE OIpeesIeHUe
[IapaMEeTPOB CXEMbI 3aMEIIEHUS 110 Pe3yIbTaTaM OIBITOB
XOJIOCTOT'O X0/1a ¥ KOPOTKOIo 3amMblkaHus. VI3MeHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MPH U3MEHEHHH €T
Harpy3ku. CriocoObl ¥ CXeMbl PEryIMPOBAaHUS HANPSKEHUS
Tparnc@opmaTtopa. CXeMbl U IPyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXOIHBIX IIpoueccax. ACHHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAII JEHCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenénusie u
COCPEIOTOUYCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KPYrOBOT'O Bpa-1atoIEerocs 1noss B Tpex@a3Hbix 00MOTKAX.
Psan cunxponubix ckopocteil. [IpuBeaenue padouero
npoliecca aCHHXPOHHOM MainHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIC YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTprl cxemsl
3amernenust AM, ux GU3NIECKUi CMBICII.
DJEKTPOMarHUTHBIM MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTUKH.
Ycnosus ycroituuBoii pabotel AZl. TpebGoBaHMsI K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyuiieHue mycKoBbIX
coiictB AJl. CriocoOsl peryaMpoBaHus CKOPOCTH.
CunxpoHHble MaMHbl. KOHCTpYKIIMS ¥ IPUHLINIT AEHCTBHS
CUHXPOHHOM MalllnHbl. MarHUTHOE 10JIE CHHXPOHHOIO
re"epatopa (CI') npu Harpy3ke. Peakius sikopst. OCHOBHbIE
YPaBHEHHUS U BEKTOPHBIE THAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). ITapametpsr CI' B ycTaHOBHUBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKHN aBTOHOMHOTO CI'.
[Tapamnensuas padora CI' ¢ ceThto, CIIOCOOBI U yCIIOBHUS
CUHXPOHM3ALMH. Y PaBHEHMSI 2JIEKTPOMAarHUTHON MOIIIHOCTH
¥ MOMEHTA. YTI0oBbIe XapakTepuctuku CM, cratnueckas
ycroiunBocTh. U-00pa3Hble XapaKTepPUCTUKU

19.

DNEeKTPOIHEPTETUUECKUE CUCTEMBI U CETH

19.

DNeKTpOIHEPreTHIECKHE

TeXHHKO-2KOHOMHYSCKHE OCHOBEI IMMPOCKTUPOBAHUA




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

CHUCTCMBI U CCTHU

ANEKTpUUeCcKuX cereil. OCHOBHBIE 33/1a4U IPOECKTUPOBAHUS
ANEKTPUYECKUX ceTell. KanuTaibHble BI0KEHUS HA
COOPYEHHE BO3IYIIHBIX U KaOEIbHBIX JTMHHM.
KanuranbHble BIOXKEHHUS HA COOPYKEHUE TOHMKAIOIINX
nojactaHmil. 3aepKKu Ha aMOPTU3ALIMIO U 00CTYKUBaHUE
ceTH. 3aTpaThl HA KOMIIEHCALMIO IOTEPD AIEKTPOIHEPTUH B
cetu. lloHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
koddpuimenTa 3G PEeKTUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KPUTEPUS
skoHOMHYecKoU I dexTrBHOCTH. Kitaccupukamms
noTpeOuTeNel MO CTETNeHN HAIeKHOCTHU AJIEKTPOCHAOKEHHUSI.
Omnpenenenne BEPOSTHOTO yiiepOa OT mepepriBa
anekTpocHaOxkeHus. bamaHcel MomHOCTEH B
AJIEKTpOIHEpreTrdeckont cucreme. CocTapisoniye 6aJaHncoB
AKTHUBHOM M pEaKTUBHOI MOILHOCTH B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX U PalOHHBIX CETX.
BrisiBieHre He0OX0IMMOCTH YCTaHOBKU JTOTIOTHUTEIbHBIX
HMCTOYHUKOB PEAKTUBHOW MOIIHOCTH. ICTOUHMKH
PEaKTUBHOM MOILIHOCTH B 3JIEKTPUUECKUX CUCTEMAX, UX
TEXHUYECKHE U SKOHOMUYECKHE XapaKTePUCTUKU. BrIOOD
MOIIIHOCTH U TUIIa KOMIIEHCUPYIOUIUX YCTPOUCTB 1O
YCJIOBHSIM OajlaHCca peaKTUBHOM MOITHOCTH B DJIEKTPUUECKON
ceTH. [IpuHIMIIBI PKOHOMUYECKOTO pa3MELICHHUS
KOMIIEHCUPYIOIIMX YCTPOUCTB Ha MOJACTaHIMSIX ceTH. BbIOOp
OCHOBHBIX [IapAMETPOB JEKTPUUECKUX CETEH IIPH
npoeKkTHpoBaHUU. OCHOBHBIE TUIIBI KOHPUTYpaLUi CXEM
NIEKTPUYECKUX CETEN U X KAYECTBEHHBIE XapAKTEPUCTUKH.
Bb160p HOMUHAJIBHOTO HaNpsKEHUS! y4acTKOB ceTu. BriOop
YCTQHOBJIEHHOM MOIIIHOCTH TPAaHC(OPMATOPOB
MOHMKAOLIUX MOICTAHIUI: 5)KOHOMUYECKOE KOJIMYECTBO U
HOMHUHAJIbHBIE MOITHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTpaHUYEHUSs, I0IYCTUMBIE IEPETPY3KHU B PA3IUUYHBIX
pexxumax. BeiOop cxeM pacrpeeIuTeNIbHbIX YCTPOICTB
MOHMKAOIIUX MoACTaHIUI BpiOOp MpOBOIOB BO3YLIHBIX
JIMHUAN ¥ CEYEHUH TOKOBEYIINX KU KaOemeu:
HKOHOMUYECKHE TapaMeTphl, TEXHUUYECKHE OTpaHUuEHUS,
JIOITYCTUMBIE TIEPETPY3KH B PAOOUNX PEeXKUMAX. AJITOPUTM
BbIOOPA ONTHMAJILHOTO BapUaHTa CXEMBI CETH.

20.

TCOPCTH‘{CCKI/IC OCHOBBI 2JICKTPOTCXHUKU

20.

TeopeTnyeckue OCHOBBI
DIIEKTPOTEXHUKHU

HauanbHble cBeieHus 00 37eKTpOMarHUTHOM mojie. Obmue
MTOJIOKEHUS AIEKTPOHHON TEOPHUH. DIIEKTPOMAarHUTHOE IOJIE.
Onextpuueckue siBieHus. OCHOBHBIE XapaKTEPUCTUKU
SJICKTPHUYCCKOT'O ITOJIA. MarnutHsble gBiennst. OCHOBHBIE




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

XapaKTEPUCTUKU MarHUTHOTO IOJIsL. DJIEKTPOMAarHUTHAS
UHAYKIHSL. OCHOBHBIE IOHATHS TEOPUU IEKTPUUECKUX U
MarHMTHBIX Lene. DJIEKTPUYECKOe CONPOTHUBIICHUE.
JIuHeiHble 1leny MOCTOSHHOIO TOKA. DJIEMEHTHI Lienel
IIOCTOSIHHOT'O TOKa. MeTonbl pacyera 1enei NoCTOSTHHOIO
TOKa. DKBUBAJICHTHBIE TPe0Opa30BaHuUs B LIETISX
MocTosTHHOTO ToKa. O0001meHHbIi 3aKk0oH Oma. "dopmyna
pa3bpoca". Teopema komreHcaiuu. 3akoHbsl Kupxroda.
MeTo KOHTYPHBIX TOKOB. M€TOX y3/I0BBIX ITOTCHIIUAJIOB.
[TpyHIMI HATOXKEHUS U METOJT HAJIOXKEHUsI. Y paBHEHHE
OajaHca aKTMBHBIX MOLIHOCTEH. MeTo]1 5KBUBAJIEHTHOT'O
reHeparopa. [lepegaua s3Heprum OT aKTUBHOTO
JIBYXTIOJIFOCHUKA K TaccuBHOMY. Pacuer onHO(a3HbIX nenen
CUHYCOUJAIBLHOTO TOKa. OCHOBHBIE 3JIEMEHTBHI, IOHATUS U
YPaBHEHHUs LieNel CUHYCOMIAIbHOIO ToKa. KoMIIIekCHbIN
METO/] pacyeTa, BEKTOpHbIE nuarpaMMbl. KommekcHas
MOIIHOCTb. Y paBHeHHUe OanaHca MolHOCTeH. Pe3oHaHc B
aNeKTpu4ecKoi nenu. Komnencanus peakTuBHON
mourHocTH. PacueT ahdexTuBHOCTH Hcnonb3oBanus KY.
Pacuer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTaMH.
Jlunelinsiii Tpancopmarop. TpexdazHbie nenu
nepeMeHHoro Toka. Pacuer Tpexdasubix nenei npu
coeMHeHuH (a3 Harpy3Ku "3Be3za" Ui 4eThIPEXIPOBOIHON
cuctembl. Pacuer Tpexda3HbIX 1eneil npu coeguHeHuu das
Harpy3ku "3Be3na" uisi TPEXIPOBOJHON CUCTEMBI.
N3mepenne MonHoCTH Tpexha3HoM 1ETH.

AHHOTanuy pabouux nmporpamMm JUCHUIUIMH (MOyJieil) peacTaBiaeHbl B MpuiiokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus o0 MpakTHUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTenbHOM NMpOorpaMMsbl MpeCcTaBlieHa B IpuiioxkeHue B.

B pamkax yueOHOro

IUTaHA  JIOTIOJIHUTEJIBHOW — 00pa30BaTeNbHON  MPOTpaMMBbl

UCHOJB3YIOTCS TPaJUIMOHHBIE OO0pa3oBaTeNbHbIE TEXHOJOTHHM, a TakKXe HWHTEPAKTHBHBIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Taomuma 5

XapakTepucTHKa 00pa3oBaTeIbHON TEXHOIOTUU

Hanmenosanue

Kpartkas xapakrepucTruka

PacuerHo-Tpaduueckas

KprOBaH pa60Ta MO0 IPOCKTUPOBAHUTIO IJIaBHOM CXEMBI




pabora ANEKTPUYECKUX COEIMHEHUH 3JIEKTPOCTAHIUH (ITOICTAHIIH )
UCXO0/s U3 33J]aHHBIX YCIIOBUH U PEXUMOB pabOThI

Juckyccus Jluckyccus 1o TeMaTUKaM JUCLMIUIAH IPOTPaMMBbL
po¢ecCHOHAIbHON NepenoAroTOBKU

Pewenue 3anau Pemenue npoduibHBIX 33124 110 TEMaTHKE
COOTBETCTBYIOILLETO ITPEIMETa

PacyetHoe 3ananue BeinosiHeHue pacyeTHBIX 3aJaHUH 110 TEMATHKE

COOTBCTCTBYIOIICTO IMPEAMCTA

5. OHEHOYHBIE U METO/IMYECKHE MATEPHUAJIBI J1JIs1 KOHTPOJIA
OCBOEHMSA PE3YJBTATOB OBYUEHUA

5.1. Tekymuii KOHTPOJIb

TCKYHII/Iﬁ KOHTpOJ'II) HpOBOILI/ITCH B COOTBCTCTBHUH C XapaKTepI/ICTI/IKaMI/I KOHTpOJH)HI)IX
3aJIaHkK U nipeacTaBicH B Tabmuie 1 npumoxerus .

5.2. IlpomeskyTOUHAsA aTTECTALMS

[IpomexyTouHas aTTecTalys Mo MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMeHa UITU
OoTYe€Ta O CTWKHPOBKE B COOTBETCTBMM C YYEOHBIM IUIAHOM. XAapaKTEPHUCTHKA 3aJaHUN
npenacrasieHa B Tabnune 2 npunoxxenus I

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

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

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4yecTBa 00yueHH sl
ITopsimox  He3aBUCHMMOM  OLIEHKM KadyecTBa JONOJHUTENBbHOM  00pa3oBaTelnbHOM
IIPOrpaMMbl NPEACTaBIEH B IPUIIOKeHUH [

6. OPTAHUBAIIMOHHO-ITIEJAI'OI'HMYECKHUE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHUE

6.1. YuyeOHo-MeToqM4ecKoe U MHGOPMALMOHHOE o0ecneYeHue

a) nmureparypa HTb MOU:

1. ABTromaru3anusi JUCIIETYEPCKOrO YMpamieHus B anekrposnepretuke / Pex. FO. H.
Pynenko, B. A. CemenoB . — M. : 3a-Bo MOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00 .



2. ABTromaru3anus 3JEKTPOIHEPreTUUECKUX CUCTEM : YueOHoe mocolue i BY30B IO
CIEeLUaIbHOCTU " ABTOMaTH4ECKOE ylpaBiieHue 3JIEKTPOIHEPIETUUECKUMU
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 MTPOU3BOJCTBA U pacmlpeneicHus dekrposHepruun” / Pen. B.
JI. Kozuc, H. H. OBuapenko . — M. : Dueprousaar, 1981 . — 480 c.

4. becnanoB, B. fI. Dnexkrpuyeckue MamuHBI . y9eOHUK JUISI BY30B IO HAIPaBJICHHUIO
"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 IS 3JIEKTPOIHEPTeTUUECKUX creluaibHocTel By30B / B. A. Benukos . — 2-
e u3a., nepepad. u gon . — M. : Beiciias mxona, 1970 . — 472 c.

6. Bonpaek, A. U. DnexTpuueckre MaluHbl. BBeneHne B 31eKTpOMeXaHuKy. MalinHbl
MOCTOSIHHOTO TOKa M TpaHcopMmaTopbl : Y4eOHUK [UIsi BY30B [0 HAIMPABICHUIO
"DJIEeKTPOTEXHUKA, IJIEKTPOMEXaHUKA U AJIEKTpoTexHoyuoruu" u "DnmekrposHepreruka" / 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
AIIEKTPOIHEPTeTHIECKUX crienuanbHoctelt / B. Y. Unenpunk . — 2-e u3f., crep., nepemned. ¢ u3.
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 cBbiie 1 kB : yuebHoe mocobue no nucruminHe "TokH KOPOTKOro 3aMblKaHus"
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 3amblKaHHsI U HECUMMETPHUYHBIE PEKUMBI 3JIEKTPOYCTAHOBOK : ydueOHOe
nmocoOue ig BY30B MO CHCHHAIBHOCTAM "DIEKTpUYECKHE CTaHIHH', "DIeKTpocHaOkeHue"
Hanpasienus "Onexktposnepreruka” / U. I1. Kproukos, B. A. Crapmmnos, 1O. 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 "DIEKTPOIHEPreTUYECKHE CHCTeMBbI' 10 mpoduito "DIIeKTpHIEeCKUE
craHuuu" HampasieHus "DiekTposHepreruka u snekrporexHuka' / C. B. Jloktuonos, C. B.
[ynexenko, Ham. uccnen. ya-t "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 ykaszaHus IO KypcOBOMY INpoekTy "PailoHHas ajeKTpuyeckas CeTb
ANEeKTpodHEepreTuyeckoit cucreMsl" / A. A. I'maszynoB, Mock. suepr. un-t (MOU), u np. — 1993 .
-39c.

12. Metoasl pacueTa YCTAaHOBMBIIMXCS PEXHUMOB JIIEKTPUUYECKHX ceTell : yuyeOHoe
nmocobue 1O HampaBieHUIO "DJIEKTPOIHEpreTuka W DIEKTPOTeXHHWKA' T0  KypcaMm
"DnexrposHepreTudeckue cuctembl’ u "Jlanpaue anexrpornepenaun CBH" / O. B. Iuuuna, C. B.
Jloktnonos, A. H. llapos, 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. ABTomMaTnka SHEpProcucTeM : y4eOHHK JIJIsl By30B 10 HAIPABICHUIO
"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
"Tenmosnepretuka", "DnekTposnepreruka’, "DHepromammHoctpoenue" / 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
JUTSL BY30B IO CIIEHMAIBHOCTAM "DIEKTPUUYECKHUE CTAaHIUU", "DIEKTPOIHEPreTUUECKUE CUCTEMBI
u cetu", "OnexrpocHabxkenue", "PeneiiHas 3ammuTa U aBTOMaTU3alMs 3JIEKTPOIHEPTreTHUECKUX
cucreM" Hanpasienus "Dnextposnepretuxa" / U. I1. Kproukos, u 1p. — M. : AKAAEMUS, 2005
. — 416 c. — (Bricmee npodeccronaibHOe 00pazoBanue) . - ISBN 5-7695-1998-3 .



17. CnpaBoYHUK 1O MPOEKTUPOBAHMIO 3ekTpuueckux cereil / U. I'. Kapanersn, [u ap.] ;
pen. J. JI. daitbucoBuy . — 4-¢ uzn., nepepad. u gon . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .

18. ®enoceeB, A. M. PeneitHag 3ammra 3JIEKTPOIHEPIeTHYECKUX cucTeM: PerneiiHas
3amuTa cered : YyeOHOe mocoOwe Il BY30B IO CIEHUATBHOCTH "ABTOMaTH3aIUs
MPOM3BOJICTBA W pacmpenenacHus ekTposneprun” / A. M. ®@enocee, M. A. denoceeB . — 2-¢
u3.,nepepad. u gon . — M. : DHeproaromusnat, 1984 . — 520 c.

19. UepnoOporog, H. B. PeneitHas 3amura sHepreTHUeCKUX CUCTEM : YueOHoe rmocobue
JUIS SHEPreTUYECKHX CHEIHAbHOCTEH CpelHUX MpodeccuOHANbHBIX YueOHBIX 3aBeneHuil / H. B.
YepuoOpoBos, B. A. CemenoB . — M. : Dueproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
:70.00 .

20. lIBenos, I'. B. DxoHOMHYECKHE PEKUMBI IJICKTPUUECKUX CETel : yueOHoe mocodue
o KypcaM "DJIEKTPUYECKHUE CETH SJIEKTPONUTAIOUX cHUCTeM" M "DIEKTpOIHEPreTUYeCKHue
cucTeMbl U ceTu" mo HampasieHuto "DnekrposHepreruka’ / I'. B. IlIBexoB, Mock. sHepr. UH-T
(MBU TY) . — M. : U3natensckuii tom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .

21. IHynexenko, C. B. AnropurMbl aBTOMAaTU3HPOBAaHHBIX PpPAaCYETOB CUCTEM
ANEKTpOoCcHaOXkeHUS : ydeOHoe mocobue 1o Kypey "ANropuTMbl aBTOMaTH3UPOBAHHBIX PACUETOB
cHCTeM 3JIeKTpocHaOkeHus" o HampasieHuto "DnekrposHepreruka” / C. B. Hlynsxenko, Ha.
uccnen. yu-t "MDBOHU" . — M. : Uzn-Bo MOU, 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) muteparypa ObC u B/I;

1. bonorosa B.B. , Porames H.JI. , 3yb6koBa A.I. - "DkxoHOMHKAa »>HEpPreTuku',
WznarensctBo: "U3narensckuit sjom MOU", Mocksa, 2011 - (320 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmxoB, M. 0. Cubukun, 0. JI. Cubukun- "DaeKTpocHaOXeHHE
MPOMBIIIUIEHHBIX MpEANpUITHI W ycTaHOBOK', M3nmarensctBo: "Jlmpekr-Menma", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. I'epacumoBa B.I'.- "Onekrporexnnyecknii cnpaBounuk: B 4 1. T. 3. IIponsBoacrtso,
nepeiadya u pacrpeaeneHue aeKkTpuaeckon sneprun”, Msparenscrso: "M3OU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;



4. XKyxoB B.B.- "Onexrpuueckas 4acTb 3JEKTPOCTaHLUMH € Ta30TypOMHHBIMU U
napora3oBbiMH ycTaHoBkamu'", 3narensctBo: "MOHN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

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

6. Jlomakun b.B.- "TemmoduxanuoHHble TapoBble TYpOMHBI U TypOOYCTaHOBKH',
HznarensctBo: "MOUH", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014165.html;

7. Momnonrwxk B.B.- "Onekrposnepreruka Poccuu nocne nposeneHust pehopM U OCHOBBI
phIHKa 31ekTposHeprun", M3narensctBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012741.html;

8. HacsipoB P.P.- "VipaBnenue kauectBoM snektposHeprun”, M3narenscto: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

9. Iloramo JI. A.- "Teopernueckue OCHOBBI 3JIEKTPOTEXHHUKHU: KpaTkui Kypc',
WznarensctBo: "Jlanw", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

10. Cauenko O.B.- "[loTepu 371eKTpO3HEPTHH NPU €€ TPAHCIOPTE MO IIEKTPUUECKUM
CeTsIM: pacyeT, aHajiu3, HOpMUpPOBaHKE U cHIkeHue'", M3narensctBo: "MOHN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

11. C. A. CBupkoB- "OcHOBHBIE NpPOOJEMBI T'PaKJAHCKO-TIPABOBOTO PEryIUPOBaHUS
obopora sueprun", MU3znarensctBo: "Cratyt", Mocksa, 2013 - (479 c.)
https://biblioclub.ru/index.php?page=book&id=449272;

12. CokonoBa M.B.- "Onekrpodusnyeckrie OCHOBBI TEXHUKH BBICOKUX HAIpsDKEHHUM'",
WsnarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

13. Tummn C.I'.- "TenyoBble U aTOMHBIE MIeKTpuyeckue craHuuu", M3narenbcTso:
"MBH", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014196.html;

14. IllBemoB I'.B.- "lI'opoackue pacnpenenuTenabHble DJIEKTPUUECKUE CETH',
UznarenscrBo: "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 IO JJCKTPUYECKUM CETSAM: pacyeT, aHajin3, HOPMUPOBAaHHE W CHIDKEHHE",
WzparensctBo: "U3narensckuit njom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

16. IlIBeno I'.B.- "DmekTpocHaOKeHHE TOPOJOB: SJIEKTPONOTPEOICHUE, pacUETHBIC
Harpysku, pacnpeaenutenbabie cetu', M3aarenserso: "MDU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnosb3yembie DbC:

6.2. KagpoBoe o0ecrieuenune

Jlis  peanu3zanuu  JOTOJHUTEIBHOW 00pa30BaTeNbHOM MpOrpamMMbl MPHUBIEKAIOTCS
IpenojaBaTesid U3 Yuclla ITAaTHBIX Hay4yHo-nenarornyeckux padbotHukos ®I'bOY BO «HUY
«MDHW» wm nuna, NpeacTaBUTENM paboTojaTene WM  o0beAUHEHUH padoTodaTeNICH.
Wudopmanus o KagpoBOM 0OECHeUeHHH JIOTOJHUTEIBHOM 00pa3oBaTeIbHON MPOTPaMMBI
MpeAcTaBieHa B IpujioxkeHuu /1.

CBeneHuss O  PYKOBOJAWTENE  JOMOJHUTEIBHOW  0Opa3oBaTeNbHOM  IPOrpaMMBI
MpeACTaBieHbl B Ipuioxenue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMS CTOMMOCTH IO  JOIOJIHUTEIbHON
o0pa3oBaTeNpHON IPOrpaMMe MpeAcTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIIyllaTesel
WIM 3aKa34YMKOB, MO HANpaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaThb palOoTOoAaTenu, yHHUBEpPCUTETHl (B ToM uucie MOW), rocymapcTBeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKU 00pa30BaTEIbHOIO PHIHKA.

6.4. MatepuajibHO-TEXHHYECKOE o0ecredeHue

MarepruanbHO-TEXHHUECKUE YCIIOBHS pPEaM3aliy JOTOJHUTEIBHOW 00pa30BaTeIbHOMI
MporpaMMel ipecTaBieHsl B [Ipunoxennn 3.

Kanennapusiii rpagpuk yueOHOro mpoliecca pa3padaThIBacTCs ¢ y4eTOM TpeOOBaHUN K
Ka4yecTBY OCBOeHHUS M 1o 3ampocam oOyuatommxcs (IIpunoxenue UM). Pacriucanue 3ansTHiA
pa3padarbIBaeTCsl Ha KAKAYIO peaI3yeMyl0 IPOTpaMMy.

JIMCT I3MEHEHU (AKTYAJIM3ALIAN)

Ne n/m CopepxaHne U3MEHEeHHUs (aKTyaJIu3alin) JlaTa yTBepKaeHus: N3MEHEHUI

1 IIporpaMMa yTBepxkieHa 06.09.2022

2 AKTyanu3upoBaH y4eOHbIN IIaH 26.09.2022
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o CseneHva o snagensuye L3N M3K

o0Opa3oBaTenbHON T rev— Kosanes OL1. AN
HpOFpaMMLI * Mol ¢ WUaeHTudMKaTOp R09bc37b9-KovalevDmIl-bf54cea? KOBa_]'[eB
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