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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .IOArOTOBKA CHELUAIMCTOB IIyTeM (OPMHPOBAHUS HOBBIX HPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs AEATENbHOCTH B cdepe «IIeKTpOIHEpreTuKa M
IEKTPOTEXHUKA» C MPUCBOCHHEM KBanu@ukanuu "PaboTHHK B cdepe 3JIeKTPOIHEPreTHKH U
ANEKTPOTEXHUKH".

IIporpamma siBiisseTCsl IPEEMCTBEHHOM K OCHOBHOM 00pa3oBaTeNbHON IMpOrpaMMe BBICLIETO
oOpa3oBanus HanpaBiaeHus NoAroToBkU 13.03.02 «DnekTposHepreTuka u 3MEKTPOTEXHUKAY.

IIporpamma cocTaBiieHa B COOTBETCTBHU:

- ¢ @enepallbHBIM TOCYIApCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM  BBICHIETO
oOpa3zoBaHus Mo HampanieHuio nmoArotoBku 13.03.02 DnexTposHepreTuka M 3JIEKTPOTEXHUKA,
yTBEpkACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ [Ipodeccnonansubm crarmaptoM 20.012 «PaboTHUK MO OpraHU3aIlluu SKCILTyaTaI[uu
ANEKTPOTEXHUYECKOTO 0OOPYIOBAaHUS TEIUIOBOM 3JEKTPOCTAHIIMUY, YTBEPKACHHBIM MPUKA30M
Muntpyna 06.07.2015 1. Ne 4281, 3apeructpupoBanHbiM B Muntocte Poccun 29.07.2015 1. Ne
38254, ypoBenb kBanudpukanuu 6.

- ¢ Ipodeccnonambubiv  crammaptom 20.032  «PaboTHUK TIO OOCITY>KHBAaHUIO
00Opy/nOBaHUsl TMOACTAHLIUNA DSJIEKTPUUECKUX CETEei», YTBEP)KICHHBIM NpuKazoM MUHTpyna
31.08.2021 r. Ne 611n, 3apeructpupoBanubiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBEHb KBanu(pUKaLUU 6.

®opma peanuszanuu: odyderre B MOU.
®opma 00yYeHHUs1: OUHO-3a04YHAas.

Pexum 3aHATHH:

Pacniucanme 3aHATHII 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT HaOopa B rpymiibl. KOHKpeTHbIE JaThl IPOBEACHUS 3aHATHIM
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNbHBIX ycayr. JlaHHbIE paciicaHus XpaHsITCs
B DJIGKTPOHHOHM CHCTEMe ydeTa XoJla peajlu3alldi Mporpammbsl npu ee Hamnyuu. Ilpu mobGom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosiee 40 4acoB B HENENIO, BKIIOYAst
BCE BHJIbI ayTUTOPHOHN M BHEAYAUTOPHOU (CAaMOCTOSATENHLHON) YueOHOH paboThI ciyiaTess.

TpeOoBaHusi K YPOBHIO MOATOTOBKM CJOylIaTe/si, HeoOXoaMMble /sl OCBOEHHS
NpOrpaMMbl: JIUIIA, JKEJAIOIIUE OCBOWUTH JIOTIONHHUTENBHYIO 00pa30BaTENbHYIO IMPOTpaMMy,
JIOJKHBI UMETh WJIM MOJTy4aTh BhICIIEE UITH cpeliHee npodeccruoHanibHoe oOpa3oBanue. Hannune
YKa3aHHOTO 00pa3oBaHUs OJHDKHO TOJATBEPKIATHCS JOKYMEHTOM TOCYIapCTBEHHOTO HIIH
YCTAHOBJICHHOTO 00pa3lia, WM aKaJeMUYeCKOH CIIPaBKOW O MPOXOXKICHUN 00yUYEeHHUS.

BoinaBaembIil JAOKYMEHT: IIpU YCIICHITHOM HPOXOXICHUU ITPOIrpaMMEBI U CJ1a4e HUTOTOBOM
arreCcTaliilui BbIAACTCA JUIIJIOM O HpO(i)eCCHOHaﬂBHOﬁ IEpEeoAroToBKE YCTaHOBJIICHHOI'O

oOpa3a.

CpOK JeHCTBHA HTOTOBBIX AOKYMEHTOB



Cpok IeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPABHII IO padoTe
C TIEpCOHAIOM B cdepe NCSITeIbHOCTH NaHHOW MNpPOTpaMMBbl, YCTaHABIMBACTCS Ha OCHOBE
COJIEp>KaHUs IPOTPaMMBI U COCTABIISIET (B roJiaxX): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHunu
B pesynbrare OCBOCHHUS JOMOJHUTEIBHONW 00pa3oBaTENbHONW MPOTPaMMBI CIYIIATENh
JOJDKEH 001a/1aTh KOMITeTeHIUAMH (Tadd. 1).

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

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

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

Braners:

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

VK-1: Cnocoben 3HaTh:

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

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

IIOCTABJICHHBIX 3aaa4

YMeTh:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTHYECKHUN aHAIIN3;

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

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

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYZIOBBIE (YHKIIUU B COOTBETCTBUHU C MPO(ECCHOHAIBHBIM CTaHIapTOM (Tadu. 2).
YpoBeHb kBanupuKamu 5.



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 padOT MO 0OCHy>KMBaHUIO 00OpyHOBaHUS
obopynoBaHus MOJCTAaHLINMI JIEKTPUUECKUX CETEM.
HOJICTAHIINU
ANEKTPUYECKUX CeTeH Ymenus:

- CaMOCTOSATeNbHO TOJICP)KMBATh W MOBBIIIATH YPOBEHBb
po¢eCCHOHABHON KBATH(UKAIUH;

- 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 TOBPEKICHUN 00CITyKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CETEeH;
- OCHOBBI ANEKTPOTEXHUKH.

20.012 «PaboTHHUK MO OpraHU3aly FKCIUTyaTalUH IEKTPOTEXHUYECKOTO 000PY10BaHMS
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,  HAXOISIIMXCSI B  BEICHWM  IOJPA3/ICICHUS,

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
AIIEKTPOYCTAaHOBOK (11 COCTABJICHUS MepedHsl paboT 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 DIIEKTPOTEXHUYECKOT0 000pya0BaHUS.



OKCnyamayuoHHblIL:
- DKCIUTyaTanus BBICOKOBOJIBTHOTO JIEKTPOOOOPYIOBAHHUS IIEKTPHUECKIX CETEH.

B pesynpTaTe OCBOEHUS OTOTHUTEIHLHOW 00pa30BATENBHOW MPOrPaMMBI CIYIIATENb
JOJDKEH  00JlaaTh  CHOCOOHOCTSIMM K BBIIIOJIHEHHIO 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 IUIAaH JIOTIONHUTENBHOW 00pa30BaTEeNIbHOM NPOTrpaMMbl IPEACTAaBICH B
MPUIIOKEHUE A., SIBISIONUICS HEOTHEMIIEMON YaCThIO MMPOTPAMMBI.

Tabauna 3
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OcHOBBI
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u

16

14

[IpousBoncTBo
ANEKTPOIHEPTUHI
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OrexTposHepreTuye
CKHEC CUCTCMBI U
ceTH

28

26

DK3aMeH

10.1

DnexTposHepreTHie
CKHE CHCTEMBbI U
ceTn

o B~ o M~ ON OO N>

28

26

11

Peneiinas 3amura u
aBTOMAaTH3aLH
3JIEKTPOIHEPreTUYEC
KUX CUCTEM

w

28

26

Dk3ameH

111

Peneiinas 3amura u
aBTOMAaTH3aLHs
AJIEKTPOIHEPTETHYEC
KHAX CUCTEM

N

28

26

Pemen
ue
3a7a4

12

Bo3nyminsle u
KaOeabHbIE TUHUT

16

14

3aueT ¢
OLIEHKOH

12.1

Boznyuineie u
KaOeJIbHbIE JTUHUT

N NN DN

16

14




13

Wzomsamms u
TIepeHaNPsHKCHUS

18

3aueT ¢
OLIEHKOH

13.1

WM3onsuus u
MepeHanpPSIKESHHS

o N0 N

18

Pemen
ne
3a;a4

14

Cucremsl
ANEKTPOCHAOKEHUS
TOpOJIOB U
MIPOMBIIIIEHHBIX
NIPEANPUSATHI

[e e

32

DK3aMeH

14.1

CucteMsl
ANEKTPOCHAOKEHUS
TOPOJIOB U
MIPOMBINILICHHBIX
NIPEANPUSTHI

o b~

32

15

TapudoobpazoBanne
U PBIHOK
ANIEKTPOIHEPTHU
(MOIITHOCTH)

18

16

3ayer ¢
OLIEHKOH

15.1

Tapupoobpazosanne
U PBIHOK
ANIEKTPOIHEPTHU
(MOIITHOCTH)

AN

18

16

16

VYnpasnenue
Ka4yecTBOM
EKTPOIHEPTUH

18

3aueT ¢
OLICHKOM

16.1

Ynpasnenue
KauecTBOM
ANEKTPOIHEPTUU

18

17

TennoBas yacTh
AJIEKTPUUECKUX
CTaHLIUNA

16

14

3auer ¢
OLICHKOM

17.1

TemmoBas yacTh
ANEKTPHYECKIX
CTaHLIUN

XS DN o N oo N

16

14

18

ACIY un
yIpaBJieHHE
pexxuMamu paboTHI
ceTer

N

16

14

3ayer ¢
OLIEHKOH

18.1

ACLY u
yIpaBJieHHE
pexxumamu paboTHI
ceTen

N

16

14

19

ABTOMaTHU3UPOBAHH
blE
nHPOPMALINOHHO-
HU3MEPUTENBHBIE
CHCTEMBI
KOMMEPYECKOI0
yueTa
3JIEKTPO3HEPIUH

N

16

14

3aueT ¢
OLIEHKO}

19.1

ABTOMAaTU3UPOBaHH
ble
nHPOPMALINOHHO-
HM3MEpHUTEIbHBIE

N

16

14

Pemen
ue
3amaq




CHUCTEMBI
KOMMEPYIECKOTO
yuera
ANEKTPOIHEPTUH
20 | Hotepu u 2 3auer ¢
JHEprocoOepeKeHue 2 16 | 14 2|6 OLIEHKOH
20.1 | Ilorepu u 2
sHeprocoOepexeHne 2 16 | 14 2|6
21 Hrorosas 1 12 Hrorosas
arrecranus 31 9|7 2 aTTeCTAallMOHHAs
3 4 pabora
HUTOIO: 7
4| BH 0 lole|Bo
5|3 8
3
3.2. Conep:xanue nporpamMmmsl (padoune NporpaMmMbl IMCUMILUIAH (MOYJI€eil)
Copep:xanue TUCIUILIMH (MOAYJIEH) mpecTaBiIeHo B Tab. 4.
Tabmuma 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
Ne HaumenoBanue
JUCLUILTUAH (MOIYJICH) CopnepxaHue TUCIUILIAH (MOIYJIEH)
1. | Teoperuveckre OCHOBBI DIIEKTPOTEXHUKH
1.1. | TeopeTnueckre OCHOBbI HauanpHble cBeieHUs 00 371eKTpoMarHuTHOM nojie. O0miue
AIEKTPOTEXHUKHU MTOJIOXKEHUS AIICKTPOHHON TEOPHUH. DIIEKTPOMArHUTHOE IOJIE.

Onektpuueckue siBieHus. OCHOBHbIE XapaKTEPUCTUKU
AIEKTPUUECKOTO N0JiA. MarHuTHbIe siBiaeHUs1. OCHOBHBIE
XapaKTEePUCTUKU MAarHUTHOTO TOJISI. DJIEKTPOMarHUTHAS
UHAYKIMA. OCHOBHBIE IOHATHUSI TEOPUU IEKTPUUECKUX U
MarHMTHBIX Leneil. DJIeKTPUIEeCKOe CONPOTHUBIICHUE.
JIluHeliHble 1IeNU NOCTOSIHHOTO TOKA. DJIEMEHTHI 1enei
MOCTOSIHHOTO TOKa. MeTO/Ibl pacueTa Ienenl MOoCTOSIHHOTO
TOKa. DKBHBAJIEHTHBIEC TPEOOpPA30BaHUs B IEMSIX
mocTosTHHOTO ToKa. O0001meHHbIi 3akoH Oma. "dopmyna
pa3bpoca". Teopema kommneHcaiuu. 3akoHbsl Kupxroda.
Meron KOHTYpPHBIX TOKOB. METOJT y3710BBIX TOTEHI[MAJIOB.
[IpuHUMIT HATOKEHUSI U METOJ HAJIOXKEHUS. Y paBHEHUE
OajlaHCa aKTUBHBIX MOIIIHOCTEH. MeTo 1 SKBUBAJIEHTHOTO
reHeparopa. [lepenaya sHepruu OT akTUBHOTO
JIBYXTIOJIFOCHHKA K MTacCuBHOMY. PacueT omHOo(ha3HBIX 11enein
CHHYCOMJIAJIbHOTO TOKA. OCHOBHBIE 2JIEMEHTHI, IOHATHUS U
ypaBHEHUS LIENEH CHHYCOUJAIBbHOrO TOKa. KOMIUIEKCHBIN
METOJ1 pacyeTa, BEKTOpHbIE JuarpaMmbl. KoMiiekcHast
MOIIIHOCTb. Y paBHeHHE OaslaHca MolTHocTel. Pe3oHaHc B
anekTpuueckoil nenu. Komnencanus peakTuBHOU
MortHocTH. Pacuer addektruBHOCTH Hcnionb3oBaHus KVY.
Pacuer nieneit ¢ MHAYKTUBHO-CBA3aHHBIMH 3JIEMEHTAMH.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Jlunetinbiit Tpancopmarop. TpexdasHbie 1ienu
nepeMeHHoro Toka. Pacuer TpexdasHbIx neneit npu
coeMHEHUH (a3 Harpy3Ku "3Be3aa" sl 4eThIPEXIPOBOHON
cucteMsbl. PacueT Tpex¢a3HbIx 1emnei npu coenuHeHnu ¢as
Harpy3ku "3Be3na" i TpEeXMpPOBOIHON CUCTEMBI.
V3mepenne MOIITHOCTH TpeXpa3HOM 1eTu.

9J'IGKTp0MeXaHI/IKa

DneKkTpoMexaHuKa

DnexTpudecknue MamuHel. Tpanchopmatopsl. Pexumbl
paboThI AMEKTPUUECKUX Ma-IIUH (ABUraTeb, TOPMO3,
reHEepaTop); MpeoOpa30BaHNE YHEPTUHU B ITHX PEKHMAX.
KoHcTpykius ¥ npuHIMN 1eHCTBUS TpaHchopMaTopa.
Pabota TpancdopmarTopa npu XoJI0CTOM XOJI€ U MO/
Harpy3koi (koa¢ddunnent Tpanchopmaiuu, OCHOBHbIE
ypaBHeHHUs). OCHOBHBIE YPABHEHMSI U CXE-MbI 3aMEIICHUS
Tpancpopmaropa. HomuHanbHoe HanpspkeHue KOPOTKOTo
3aMbIKaHus, €ro BeI-00p. OIBITHOE OINpe/ieIeHIE
[IapaMEeTPOB CXEMBI 3aMEILEHUS 110 PE3YIbTaTaM OIBITOB
XO0JIOCTOT'O X0/1a U KOPOTKOTO 3aMblKaHUs. I3mMeHeHue
HaNpsDKEHUs TpaHCPOpMaTopa MPH U3MEHEHHH €T
Harpy3ku. CriocoObl ¥ CXeMbl PEryIMPOBAaHUS HANPSKEHUS
Tparnc@opmaTtopa. CXeMbl U IPyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas pabdota. HecummeTpuuHas Harpyska.
ABtoTpanchopmarop. Pabora Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXOIHBIX Ipoueccax. ACHHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHIAII JEACTBHUS
acuaxponHoro asura-tens (AJl). Pacnpenenénnsie u
COCpeI0TOUEHHBIE OOMOTKHU. Y CIIOBUS MOTYUEHUS
KPYrOBOT'O Bpa-IaloIEerocs mnos B Tpex@a3Hbix 00MOTKAX.
Psan cunxponnbix ckopocteil. [IpuBeaenue padouero
npoliecca aCHHXPOHHOM MainHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIC YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTprl cxemsl
3amernenust AM, ux GU3NIECKU CMBICII.
ONEKTPOMarHUTHBII MOMEHT U MEXaHUYECKHE
xapaktepucTuku AJl. OcoOble TOUKH XapaKTePUCTHKU.
VYcnoBus ycroitunBoii pabotst Al TpeGoBaHUS K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyudlieHue mycKoBbIX
cBoiictB AJ]. CriocoObI peryanpoBaHus CKOPOCTH.
CHUHXpOHHBIE MAIIMHBI. KOHCTPYKIIMS ¥ IPUHIINAI JEHCTBUS
CUHXPOHHOM MallliHbl. MarHUTHOE MOJIE CHHXPOHHOTO
rerepatopa (CI') npu Harpy3ke. Peakius sikopst. OcHOBHbBIE
YPaBHEHHUS U BEKTOPHBIE TUAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). IMapametpsr CI' B ycTaHOBUBIIEMCS PEKHUME.
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OCHOBHBIE XapakTepucThku aBToHOMHOTO CI'.
[TapamnensHas padora CI' ¢ ceThto, CIOCOOBI M YCIIOBHS
CUHXPOHM3AIMH. Y PaBHEHUS 3JIEKTPOMArHUTHON MOIIIHOCTH
Y MOMEHTA. YTI0BbIe XapakTepuctuku CM, cratnueckas
ycroinunBocTh. U-00pa3Hble XapaKTepUCTUKH

3. | OCHOBBI JEKTPOOE3OMACHOCTH
3.1. | OcHoBBHI TexHnka 6€30MacCHOCTH KaK KOMIUIEKC MEp M MEPOTIPHUATHIA,
AJIEKTPOOE30MIaCHOCTH obecrieunBaromuii 6€30MacHOCTh PaboT B

ANEKTPOYyCTaHOBKAX. ONMAaCHOCTh NOPAXKEHUS 3JIEKTPUUECKUM
TOKOM. MexaHu3Mbl ICHUCTBHS JIEKTPUUECKOTO TOKA HA
OpraHu3M 4esioBeka. BisHue nocTosSsHHOIr0, IEPEMEHHOTO U
TOKOB BBICOKOM 4acTOThI. UyBCTBUTEILHOCTH OpraHU3Ma
YeJI0BeKa K JEHUCTBUIO 3JIeKTpuueckoro Toka. [loporu
YYBCTBUTEIHHOCTH, HEOTITYCKAIOIIUMA TOK, CMEPTEIHHBIN
nopor Toka. [IpaBuia TexHuku 6e30macHOCTH oTpeduTesei
ANEKTPOIHEPrun. DnekTpoyctaHoBku 10 1000 BOIbT,
anekTpoyctaHoBkH Boilie 1000 BonbT. I'pynmsl o
AIEKTPOOE30MACHOCTH TIEPCOHANIA, OOCTY>KUBAIOIIETO
AIEKTPOYCTAHOBKU. [[efCTBYIOIIME 3JIEKTPOYCTAHOBKH.
[lopakeHue yenoBeka MeKTpuYeckuM TokoM. I1ytu Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHHE K
TOKOBEJIYIIIUM YaCTAM. DJIEKTPOTPABMBbI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@dakTopbl, BAUSAIOIINE HA CONPOTUBIICHUE TENa YEIOBEKA.
Hanpsixenne npukocHoBenus. [llaroBoe HanpskeHue.
Bo3zaeiicTBue 351€KTpUUECKOTO0 MOJIsl HA OPraHU3M YeJI0BeKa.
IIpaBuna okazaHus NEpBOU MOMOIIM ITOCTPAAABIIEMY OT
ANeKTpuueckoro Toka. MckyccrtBennoe asixanue. Henpsimoit
Maccax cepana. OcBoO0XKI€HHE MOCTPAAABIIETO OT
JIEMCTBHUSI DIIEKTPUUECKOro ToKa. [IpuHsaTHEe Mep pOTUB
nanenus. [IpuBnedyenue k cebe BHUManus. Kareropuu
MOMENIEHUI IO OACHOCTH MOPAXKEHUS ANEKTPUUECKUM
TokoM. Kareropuu pabot B aniekrpoyctaHoBkax. Hapsin.
Pacnopsixenue. Opranu3aliiOHHO-TEXHUYECKUE
MEPOMNPUATHS 110 OOECTIEUEHUI0 OE30MaCHOT0 MPOBEACHHUS
paboT B dNEKTpOyCcTaHOBKax. JInIla, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBe/ieHue padoT B AJIEKTPOYCTAaHOBKAX.
Opranuzanus pabot no Hapsaxy. Jlomyck Opurasl kK padore.
[TpoBepka oTcyTrcTBUS HanpsKeHUs. [opsaaok HamoKeHUst
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
DJIeKTPO3aUTHBIE cpelicTBAa. OCHOBHBIE 3JIEKTPO3aLUTHBIC
cpenacTBa. JJonoJHUTENbHBIE 3JIEKTPO3ALIUTHBIE CPECTBA.
Vcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEJCTB B
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anekTpoycTaHoBkax A0 U Beiiie 1000 Bosbt. [lnakatsl u
3HAKU. DIEKTPOMHCTPYMEHT. JIBoitHas U30IsuUs
aneKTponHcTpyMeHTa. [IpaBuna 6e3onacHoii paboThI.
Wcrounnku nutanus 3aeKTpouHCTpyMenTa. Mcnbitanue
U30JISILUU, TPEOOBAHUS K U30JIALUU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXIIOIIOCHBIE BWIKU. TUIIBI IPEAOXPAHUTEIICH.
[IpaBuia 3amMeHbl NpenoxXpaHuTesen. JlecTHuIbI,
YCTPOMCTBO, paboTa, ucibiTaHusi. PaboTa Ha BeICOTE,
MOCTKH, ITOAMOCTbS, Jieca. be3omacHble pacCTOSHUS IS
Pa3IMYHBIX KJIACCOB HAIPSKEHUS.

[Tpou3BOICTBO 3IEKTPOIHEPTUU

[IpousBoacTeo
NEKTPOIHEPTUH

CTpyKTypHBIE TEXHOJIOTUYECKHE CXEMBI, IPUHIIHITEI padoT 1
ocobennoctu KOC, TOL, I'DC, T'ADC, ADC, I'TOC.
I'paduku Harpy3ku SHEProCUCTEM U UX peaau3anus
Pa3IMYHBIMU TUIIAMH 3JIEKTPOCTAHIUH.
DneKTpooOOPYAOBAHHE MIEKTPOCTAHIIUN U TIOJICTAHIIHIA: -
BBIKJTIOYaTeIN 0aKOBbIE U MaJIOMACIISIHBIE; - 3JIeTa30BhIE,
BaKyyMHbI€, 3JIEKTPOMarHUTHbIE. BhikiltouaTeny Harpys3Ku; -
pa3zbeAMHUTENH, OTAEIUTEIN U KOPOTKO3aMbIKATEIIH.
CunxpoHHble reHepaTtopsl. Turbl, napamerpbl. CUCTEMBI
oxyaxaenus. Cucremsl Bo30yxaeHns. CUioBsie
TpaHchopmaropsl. Tumsl, napameTpbl. CUCTEMbI
oxJnaxjaeHus. ABrorpancpopmaropsl. Pesxxumbl padoter AT.
TennoBoii pexxum TpancdopmaTopoB. TpeboBaHus k cxemam
PVY. Cxemsl PY paananbHOro TUIa: CXEMbI C OJHOM U C
JBYMs cCTeMaMH COOpHBIX MIMH. CXeMBbI KOJIBLIEBOTO THUIIA.
YHpOoIIeHHbIE CXEMBI.

[epenaya u pacnpeneneHue

AIIEKTPOIHEPTUU

[Tepenaua u
pacrnpeneneHue
AIEKTPOIHEPTUU

OO0m1as XxapaKTepUCTUKa DJIEKTPUIECKUX CETEH.
Knaccudukanus snekrpudyeckux cereil. Matemaruueckas
MOJIEIb JIMHUY dJIeKTporiepenaun. [1-o0pa3Has cxema
3aMelIeHHs BO3AYIIHOMN JIMHUH, €€ TapaMeTPhl: aKTHBHOE U
PCAKTUBHOC COIMPOTHUBJICHUA, aAKTUBHAA U CMKOCTHAs
MPOBOANMOCTH, OCOOCHHOCTH CXEM 3aMeIleHUs JIMHUN
Pa3HOr0 HOMHUHAJIBHOTO HanpspkeHus. [lapameTpsr cxemsl
3aMeleHus KabenbHOM TUHUN. PeXuMHBbIe XapaKTePUCTHKU
JTuHUN. BeKTOpHBIE TMarpaMMbl TOKOB M HANIPSKEHUM.
[Tanenue nanpsokenus. [IpogonpHas u monepevyHas
COCTaBJISIONTUE BEKTOpA NaJICHUS HanpspkeHus. [lorepst
HanpspkeHus. Onpesenenre napaMeTpoB YCTaHOBUBIIETOCS
PEXuMa JMHUU: IO JaHHBIM KOHIA JTUHUHW; 110 JTaHHBIM
Havaja TuHUU. [lapaMeTphl u cXeMbl 3aMelIeHHs

TpaHchOpMaTOPHOTO 0OOPYTOBAHHUS TOHUKAIOIITUX
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noactaniuil. JIByxoOMoTouHble TpaHchopmaTtopsl. Cxema
3aMELIEHMS, OIIPEIEICHHUE €€ TapaMeTPOB N0 KaTaJl0KHBIM
JTaHHBIM TpaHchopmaropa. OnpeneneHyue NoTepb MOIHOCTH
B TpaHchopmarope. TpexoOMOTOUHBIE TpaHCHOPMATOPHI.
Cxema 3aMmelieHus, onpeiesiecHUue ee MapaMeTpoB.
[Toacranuuu ¢ aBroTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIITHOCTH OOMOTOK, THIIOBas MOIIIHOCTb
aBTOTpaHchopmaropa XapakTepUCTUKH IPpaUKOB
Harpy3ku. Bujpl rpadukoB Harpy3ku U UX XapaKTePUCTHKHU.
HauOonpiras u HanMeHbIas Harpy3ku. ['oqoBoii rpaduk
HArpy3KHy MO MPOJOJKUTENLHOCTH. YHCII0 YacoB
MCTIOJIB30BaHUS HANOOBIIEeH HAarpy3ku THO.
[IpencraBieHne Harpy30K B PACYETHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMU,
MOCTOSIHHOM Harpy3koi, HEM3MEHHBIMU AaKTUBHBIM U
PEaKTUBHBIM COIPOTUBICHUSAMHU. PacyeTbl yCTaHOBUBIIHUXCS
PEKUMOB IPOCTEHIIINX PIEKTPUUECKUX ceTel. 3amaun
pacueTra yCTaHOBHUBIIMXCS peXKUMOB. PacueTHble cXeMbl
AIIEKTPUYECKUX CETe, pacueTHasi MOUTHOCTh MOJICTAHIUH.
Pacuer pexxrmMa pa3oMKHYTOH cetu MmeTo oM "B ABa 3Tamna’.
Pacuer pexxrMa KOJbIIEBOW CETH, TOUKA MOTOKOpA3/ena.
OcobeHHOCTH pacyeTa OJHOPOIHOM IIECKTPUIECKOM CETH.
Omnpenenenue NOTeps MIEKTPOIHEPTUU. Y CIIOBHO-
MIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE TOTEPU MOILIHOCTH U
AIIEKTPO3HEPTUHU B AJIEMEHTAX JIEKTPUUECKOH ceTu. Bpems
MaKCHMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelleHHE oTepb. OCHOBBI PEryIMpOBaHUS HANPSKEHUS
Y KOMIICHCAIIUH PEAKTUBHOM MOIIHOCTH B 3JIEKTPUUYECKUX
cerax. O01mas XxapakTepUCTUKA PEXUMA HANPSKEHUN U
croco0oB ero peryiaupoBanus. Haubomneime padoune
HanpsDKeHUs 3JIeKTpooOopyaoBaHus. TpeboBaHus K
Kau4eCTBY HallpshKeHUs. Perynupyromniye ycTpoicTsa U ux
BIIMSTHUE HA PEXKUM HAIIPSDKEHUN: TEHEPaTOPBI
AJIEKTPOCTAHIIMN, KOMIIEHCUPYIOIIUE YCTPONUCTBA
(CcMHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOpHBIE OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKH
MPOI0JIBHOM KOMIIEHCAIIMH, PEaKTOPHhI), TpaHC(HOpMaTOPHI C
perynupyeMbiM kKodddurmentom Tpancpopmanuu. OneHka
JIOCTaTOYHOCTH PETYJINPOBOYHOIO AUANAa30HA
MMOHWXKAIOIIEro Tpanchopmaropa.

PacueTsl TOKOB KOPOTKHUX 3aMBIKaQaHU U

PacueTsl TOKOB KOPOTKHX
3aMBIKaHUU

OO6mmue cBeaeHus 00 PIEKTPOMATHUTHBIX IEPEXOTHBIX
nporieccax. KopoTkue 3aMbIkaHus M MX KJ1acCU(pUKaIus.
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Jonyienus, npuHIMaeMble IIPU pacdyeTe KOPOTKOTO
3ambikanus (K3). [Tepexoauslii mporece mpu TpexdazHom
K3 B nern 6e3 tpanchopmartopos. [ToHsTue ynapHoro Toka,
ynapHoro ko3 dunrenra. Meroasl onpenencaus Ta.
CxeMmbl 3aMeLeHUs TPEXOOMOTOUYHBIX TPaHC(HOPMATOPOB
(ATP), TpancdhopmaTopoB ¢ pacUIeTTICHHONH 0OMOTKON
HU3LIEr0 HaNpsKEHUs, CIBOEHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBanus cxem 3aMeleHus.
[TpakTHyeckue METObI pacueTa MNepuoANYECKOM
cocrasistolleil Toka K3. Pacuer aelicTByromero 3HaueHust
NEepUOINYECKON cocTaBistoniel Toka K3 mpu ynaneHHbix
K3. Meroa tunoBsix KpuBbIX. HecummeTpuuHbie KOPOTKHE
3aMbIKaHUs, OCHOBHbIE MOHATHS. CXeMa 3aMelleHus
psSMOii, 00paTHOW U HYJIEBOH MOCIIEIOBATEIHHOCTEH.
CxeMmbl 3aMELEeHNS U TTapaMeTphbl HYJIEBOM
nocienoBarenbHoOcTH Tpanchopmaropa (ATP). [lpumepst Ha
COCTaBJIEHUE CXEM 3aMEIIEeHUs HyJIEBOM
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasHoe
K3. I'pannuHbIe yCI0BUS, OCHOBHBIE COOTHOILEHUS JUIs
CUMMETPUYHBIX COCTABJISIFOIIMX TOKA U HAIIPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa M HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenieHus. Ognodasznoe K3.
I'pannyHbIE YCIOBUS, OCHOBHBIE COOTHOILIEHUS AJIS
CUMMETPUYHBIX COCTABJISIOIINX TOKA U HANPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUIEKCHas cxema 3amenieHus. JByxdasnoe K3 Ha 3emito.
I'pannuHbIE YCIOBUSA, OCHOBHBIE COOTHOILIEHUS AJIS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAIIPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

7. | IlepexoaHbie 2IEKTPOMEXaHUYECKHE MTPOLIECCHI

7.1. | Ilepexoausbie O6mue nonsitus 06 93C u ee pexxumax. OnpeneneHue
AIEKTPOMEXAHUUECKUE napameTpoB cxeM 3amernieHus: 9IC s pacyeToB.
IPOLIECCHI Ornpezenenre TOKOB U MOITHOCTEN. Y CJIOBUS

cymiecTBoBaHuA pexkuMoB DIC U yCcTOWUHUBOCTS. [loHATHE
JUHAMHUYECKON YCTOWYUBOCTU. Y CTOMYUBOCTD
neyxMatnHHon O9C. JlonmyiieHus U ynpoIeHus npu
pacdere yCTOM4MBOCTH. MeToa Mocaea0BaTeIbHbIX
nHTepBanoB. Ctatnyeckas ycronunoctbs DIC. JIaBuna
HaIpsDKEHUs], YCTONYUBOCTD y3J1a KOMIUIEKCHON HAarpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX M ACUHXPOHHBIX JIBUTaTENeN B
cucTeMax eKTpocHaOxeHus. PesynabTupyromias
YCTOMYMBOCTh. MepONpUATHS MO YIYYIICHHUIO
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yctoitunoct DIC (I0MOMHUTEIbHBIC). MeponpusTHs 1o
ylydimeHuto yeroiunBocTi 99C (peKUMHBIE).

9J'IGKTpI/I‘l€CKaH qaCTb CTaHII

WU ¥ TIOACTAaHINI

DNeKTpruYecKas 4acTh
CTaHIMH U NOJCTAHIINHA

Cxewmbl anektpuueckux coequnenuit TOL, KOC, I'DC u
I'ADC, ADC, noacraniuii. O01Ias XxapaKTeprucTUKa
COOCTBEHHBIX HYXK]I AJIEKTPOCTAHIINI U MOCTAHIIUN
(Ha3HaueHWe, UCTOYHUKH, CTPYKTYpa IMOTpeOHUTENeH).
Cxembl anekTpocHabx)eHus coocTBeHHbIX HY) 1 KOC, TOL,
ADC, I'9C u noacranuuid. [IpoaoKUTENBHBIN PEXKUM
paboTHI AJIEKTPOYCTAHOBOK. BBIOODP ceueHuii mpoBOTHUKOB.
Tepmuueckoe aerictBue TokoB K3. DnekTpoiMHAMUYECKOe
neiictBue TokoB K3 Ha anekTpruyeckue nNpoBOJIHUKU U
anmnapatsl. PacyeTHble yca0BHS BBIOOpa MPOBOJHUKOB U
arnmapaToB. BeIOOp MpOBOAHUKOB U AIEKTPUIECKUX
armapaToB: BBIKIIIOUATENICH, pa3beICHUTEIICH,
BBIKJIIOYATEJICH HATPY3KH, OTJICITUTENCH,
KOPOTKO3aMbIKaTelIeH, IPeI0XpaHuTeeH, H3MEPUTEIbHBIX
TpanchopMaTopoB TOKa U HanpsukeHUs:. OrpaHUYeHUE TOKOB
K3. U3mepurenpHble TpaHc(hOpMATOPHI TOKA M HATIPSKCHUSI.

DKOHOMMKA B YHEPI€THUKE

DKOHOMMKA B YHEPI€THUKE

CoBpeMeHHbIE TEHIEHIIUU Pa3BUTHSI TOIUIMBHO-
HHEPreTUYECKOro KomIulekca KannuraabHble BIOXKEHUS B
sHepreTruyeckre 00beKThl. OCHOBHBIE U OOOPOTHBIE (POHIBI
DHEPreTUUECKUX NpeAnpusiTuii. Meronsl pacuera
ce0eCTOMMOCTH Ha YHEPTETUYECKYIO TPOIYKIIHUIO.
Opranuzanus Tpya 1 3apab0THOM M1aThl HA
sHepronpeaAnpusaTusax. OCHOBHbIE MOJIOKEHUS METOIUKU
TEXHUKO-DKOHOMHUYECKUX PAacUy€TOB B SJHEPIE€TUKE.
DUHAHCOBBIN IIAH SHEPTONPEATIPUSTHSL.

10.

9HeKTpO3HCpF€TI/I‘ICCKI/IC CHUCTCMBI U CCTHU

10.

9HeKTp03HCpFeTI/I‘IeCKI/IC
CUCTCMBI U CCTU

TeXHUKO-PKOHOMUYECKUE OCHOBBI TPOSKTUPOBAHHUS
AIIEKTpHUYECKX ceTeil. OCHOBHBIE 33/]aui TIPOCKTUPOBAHUS
aneKkTpudeckux cereil. KanuranbHbie BIOKEHUS Ha
COOpY’KEHHE BO3YIIHBIX U KaOEITbHBIX JINHUH.
KanuranpHble BIOXKEHHUS Ha COOPYKEHUE MTOHUKAFOIINX
nojAcTaHIuil. M3aepkku Ha aMOpTU3aIio U 00CTy)KUBaHUE
ceTH. 3aTpaThl HA KOMIICHCAIIUIO TTOTEPh AIEKTPOIHEPTUH B
cetd. [IoHATHS HOPMUPOBAHHOTO CPOKA OKYITAEMOCTH,
koddpuimenTa 3pPeKTUBHOCTH U AUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KAY€CTBE KPUTEPHS
HKOHOMHUECKOH dpdexTruBHOCTH. Kiaccudukarms
noTpeOuTeNel 0 CTETIEHN HaJIeKHOCTH dJIEKTPOCHAOKECHHS.
OmnpezeneHue BEPOSITHOTO yiiepOa OT nepephiBa
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3JIeKTpocHa0XeHus. baaHChl MOIIHOCTEN B
AIIEKTPOIHEpreTHIecKoit cucreme. CocTapisitome 6aJaHCOB
AKTUBHOHM M PEaKTUBHOM MOIIIHOCTH B
JJIEKTPOIHEPreTUYECKUX CUCTEMAX U PAOHHBIX CETSX.
BersiBiieHre He00X0AMMOCTH YCTAHOBKHU JOIOTHUTEIIBHBIX
HMCTOYHHMKOB PEAKTUBHON MOIIHOCTU. McTOUHMKHM
PEaKTUBHOM MOIIHOCTH B 2JIEKTPUYECKHUX CUCTEMAX, UX
TEXHUYECKHE U SKOHOMUYECKUE XapaKTePUCTUKU. BrIOOD
MOIIHOCTH Y THIIAa KOMIIEHCUPYIOLIUX YCTPOMCTB I10
YCIIOBUSM OaJlaHCa PEaKTUBHON MOIHOCTH B DJICKTPUICCKON
ceTd. [IpuHIMIIBI PKOHOMUYECKOTO pa3MELICHHUS
KOMIIEHCUPYIOIIMX YCTPONUCTB Ha MOJACTaHIMSIX ceTH. BbIOOD
OCHOBHBIX [1apAMETPOB JIEKTPUUECKUX CETEH IIPU
npoekTrpoBaHuU. OCHOBHbBIE TUIIBI KOHPUTYpaLUi CXEM
IEKTPUYECKUX CETEN U X KAYECTBEHHBIE XapAKTEPUCTUKH.
Bb100p HOMUHATEHOTO HAMPSKEHUST YIaCTKOB CeTU. BrIOOD
YCTQHOBJIEHHOM MOIIIHOCTU TPAaHC(OPMATOPOB
MTOHMKAIOIIUX MMOJCTAHIUI: SJKOHOMUYECKOE KOJIMYECTBO U
HOMUHAJIbHBIE MOLTHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTpaHUYEHUs, JOIYCTUMBIE MIEPETPY3KU B PA3INYHBIX
pexxumax. Beibop cxeM pacrpeaesuTeNbHbIX YCTPOWCTB
MOHMKAOIIUX MoACTaHIUI BpiOOp MpOBOIOB BO3YLIHBIX
JMHUN ¥ CEYeHUH TOKOBETYLINX KU KaOemneu:
YKOHOMHUYECKHE MTapaMeTpbl, TEXHUYECKHUE OTPAaHUYCHUS,
JIOITYCTUMBIE TIEPETPY3KH B paOOUYNX pexXUMax. AJITOPUTM
BbIOOPA ONTHMAJILHOTO BapUaHTa CXEMBI CETH.

11. | Peneiinas 3ammTa U aBTOMaTU3ALUS AIEKTPOIHEPTETUUECKUX CUCTEM
11. | Peneiinas 3ammura u Ha3nauenuie u BUibl aBBTOMaTUKH SHEPTOCUCTEM.
1. | aBromaTu3amus Hasnauenwue pesneitHoil 3a1uThl, TpeOOBaHMS,

QJICKTPOIHCPICTUICCKUX
CUCTEM

IIPEIbABISAEMBIE K YCTPOMCTBAM PEJIEHHON 3aILUTHI.
OcHoBHbIE BUbI TOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, Ha KOTOPbIE JOJKHBI
pearupoBaTh YCTPOMCTBA PEJICHOMN 3aUThl. Busl
KOPOTKHX 3aMblKaHUil. BekTOpHBIE AMarpaMMbl TOKOB U
HaNpsDKeHUH npu TpexdasHbIX, ABYX(Pa3HbIX, OMHO(A3ZHBIX U
JBYX(a3HbIX KOPOTKUX 3aMBbIKAaHUN Ha 3eMJIIO B CETH C
3a3eMJICHHOM HeUTpanpo. BekropHas nuarpamma
0/1HO()Aa3HOT O 3aMBIKAHUS Ha 3€MJIIO B CETH C
M30JIMPOBaHHON HeWTpanblo. Kakne n3mMeHeHus: napameTpoB
peKMMa IPU BOSHUKHOBEHUH KOPOTKHX 3aMbIKaHUI MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOCHUS PENICHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMbIKaHUU 32
TpaHc(hOPMATOPOM CO CXEMOM COSTUHEHUS 0OMOTOK
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TpEyroJIbHUK/3Be3a-1 1. MakcuMasbHas TOKOBas 3allluTa.
Omnpenenenue napamMeTpoB cpabaThIBaHUS U OIEHKA
YyBCTBUTEIHHOCTH 3alIUTHl. BapuaHThl cxem
M3MEPUTENILHOTO OpraHa 3aluThl. MakcumallbHas TOKOBast
3alUTa ¢ KOMOMHUPOBAHHBIM ITyCKOM IO HAIPSHKEHUIO.
ToxoBas orcedka. TokoBas 3amura co CTYIIEHYaTON
XapaKTePUCTUKON BBIICPKKU BPEMEHHU. 3aluTa OT
3aMbIKAHUH Ha 3EMJIO B CETH C U30JIMPOBAHHON HEUTPAJIBIO.
TokoBast HallpaBJIEHHAs 3alUTa JIUHUHN JIEKTPOIIEepeIaun ¢
JIBYXCTOPOHHHUM NuTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HaIpaBlieHUs1 MOITHOCTU. TOKOBask HampaBlieHHAs 3alUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3ammuTa HyJI€BOM mocieaoBareabHoCcTU. TokoBas
3amuTa 00paTHOM MOCIEI0BATEILHOCTH. 3a0UHas 3aIlUTa
TUHUH nekTponepenaun. [Ipunuun neiictBus, mapameTpsl
cpabarpiBanus. [IpononsHas muddepeHnuanbHas TOKOBas
3aluTa, MIPUHIIMI JEHCTBUS, TapaMeTphl cpabaThIBaHUS.
[TpononsHas guddepeHuanbHas TOKOBas 3alUTa JTHHAH.
Huddepennmanbao-ha3Has 3amura TuHuM. [lonepeynas
g depeHmanbHas TOKOBas 3aIluTa, TPUHIUI ISHCTBU,
cpabateiBanus. [lonepeunas nuddepenimanpuas TokoBast
HaIpaBJI€HA 3alllMTa NapaIeIbHbIX JTUHUM.
ABToMaTudeckoe moBTopHoe BimoueHue (AIIB).
Haznauenue AIIB, TpeOoBanus, npeabssisembie K AIIB.
B03MOXHOCTH YCKOPEHMSI JENCTBUS 3aLUTHI IPU HAINYUHU
AIIB. [ToBpexxaeHus: 1 HeHOpMaJlbHbIE PEKUMBI paOOTHI
TpaHcpopmaropa. TpeOoBaHus, NpeabABIsSEMbIE K peneiHON
3amute Tpanchopmaropa. OCHOBHBIE U PE3EPBHBIE 3aIUTHI
TpaHchopmaropa.

12. | Bo3nymuiHble u kaOenbHbBIC JIMHAN
12. | Bo3nymnsie u kabenbHble | OcHOBHBIE MTOHATHS U onpenenenus. Knaccupukarus JIDIT
1. | nuHumM IIEPEMEHHOT0 TOKa. Pa3BuTHe TexHUKH nepenaun 39 B XX

Beke. KoHcTpykTHBHBIE 351eMeHThI BJI, ux Ha3HaueHue.
VYcnosus padotsl BJI (rosoneinbie U BETPOBbIE HATPY3KH).
Turbel IpOBOAOB M IPO303aLIUTHBIX TPOCOB. Pacmienenue
¢a3 u ux Tpancno3unusa. KoHcTpykiuu onop u ux
Kjaccupukanus. TUIBI H30JIAUUOHHBIX KOHCTPYKLIHH.
JInnelinag apmarypa. ' eomerpuueckue xapakrepuctuku BJI.
[TpyunHBI U TEHACHLUS Pa3BUTHUS KaOETbHON TEXHUKHU.
DneMeHThl KabeIbHbIX JTMHUHN, UX Ha3HadeHue. TerioBast
cxema 3aMmenieHus kadens. TOkM U MOIIIHOCTH, AOMYCTUMBIE
0 YCJIOBUSIM HarpeBa U30JIAUH Kaless B CTALlMOHAPHOM
pexxume. [lytu yBenunuenus nponyckHoit cnocoonoctu KJI.
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Knaccugukaius 1 OCHOBHbIE TUIIbI CHIIOBBIX KaOenen.
OcHoBHble Bub! apMatypbl KJI.

13. | M3onsmus u iepeHanpsiKeHus
13. | U3omsmus u OnexTpodusnueckue npouecchl B razax. Kimaccudukarms
1. | mepeHanpspKeHHS AIIEKTPUYECKUX ToJei. MloHM3anoHHbIe TPOIIeCCHl B ra3ax.

JlaBuHAa 31EKTPOHOB. Y CIIOBHE CAMOCTOSITEILHOCTH pa3psaa.
3axoH [laniena. 3aBUCUMOCTB pa3psIHOrO HAPSHKEHUS OT
JIaBJICHU ra3a u apyrux ¢paxkropo. Dddekt noasipHoCTH.
Bapeepnsriii a3gdext KopoHHBIN pa3psia Ha TOCTOSHHOM U
IIepeMEHHOM HamnpsbkeHusX. [lorepu s3Heprun Ha KOpoHY
IIpY IEPEMEHHOM HanpsbkeHuu. PangnonomMexu, co3gaBacmble
KOPOHHBIM pa3psoM Ha npoBojax. Paspsa B Bo3ayxe BIOJb
IIOBEPXHOCTHU TBEPJOTO IUVIEKTpUKA. BiusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HaIlpsHKEHUE
nepekpbIThsi OCHOBHBIE BUJIBI U CBOMCTBA BHEIIHEN
U30IAUH. ATMOC(EPHBINA BO3AYX KaK JUIICKTPUK.
HazHaueHue 1 TUIIBI U30JITOPOB. DKCILTyaTallnOHHBIN
KOHTpOJb. OOmIast XapaKTepUCTHKA U THITBI BHYTPEHHEH
n3omsiuuu. KomObunupoBanue quanekTpukoB. CtapeHue
BHYTpPEHHEH U BHEIIHEN u3oisinuu. Koopannanus uzonsannn
[TpodwmnakTrka N30IAIMH. 3a7a94 U HENU TPOPHITAKTHKH.
MeToap! ucnbITaHus U30JIALMNA. BBICOKOBOJIBTHBIE
UCIBITATEIbHbIE YCTAHOBKU BBICOKOTIO HAIPSKEHUSI.

VY CTaHOBKM J7151 TOJTYYEHMS BBICOKUX IIEPEMEHHBIX U
MOCTOSIHHBIX HanpshkeHuil. VIMITylIbCHbIE HCIBITATEIbHBIE
YCTaHOBKH. M3MepeHMe BBICOKMX HAIPSHKEHUN (M3MEpEHNE
IIApOBBIM PA3PSIIHUKOM, U3MEPEHHE ANEKTPOCTATUYECKUM
KHJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnoibp3oBaHueM aenuteneit) Knaccuduxanms
nepeHanpsbkeHui. ['po3oBble nepeHanpsbkeHus. MoaHus Kak
HCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
napaMeTpsl MOJHUU. IHTEHCUBHOCTB IPO30BOI
nesiTenibHOCTH. BHyTpeHHue nepenanpsiokenust. O01mas
XapakTepucTHka. BoJHOBbIE mporiecchl B 00MOTKax
Tpancopmaropa. HauanbHoe pacnpenenenre Hanps>KeHUue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILUICS
peXUM, IEPEXOIHBIN TIpoliecc. Pacnipenenenne Hanps>KeHUs
BJI0JIb 0OMOTOK Tpexda3Horo Tpanchopmartopa
Knaccudukanus Mep 3aliuThl OT epeHanpsKEHH.
VYerpoiicTBa 3alMTHl OT NEPEHANPSHKEHNN. 3aluTa
MOJICTAHIMI OT NPSAMBIX yJIapOB MOJHUM. 30HA 3aIUThI
MOJIHUEOTBOJOB. 30HA 3aLUThI TPOCOBOT'O MOJIHUEOTBO/A.
I'po30ymopHOCTE OOBEKTOB.
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14. | Cuctemsl 31eKTpOCHAOXKEHHS TOPOAOB U IPOMBILIUIEHHBIX PEIIPUATHHA

14. | Cucremsl OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponoTpeOieHus

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

PEXKUMBI 3JIEKTPOIIOTPeOIIeHUsT Y IpaBiIeHUE
anekTponorpednenuem Lenu ynpasnenus
AJIEKTpONoTpeOdIeHEM, ABapHilHbIE OTPAaHUYEHUS
35IeKTponoTpedieHus;, MeponpusTHs 10 peryaupoBaHHIO
PEXKUMOB 3JIeKTponoTpediaenus, CTUMYJINpOBaHHE
noTpeOuTeNeH K yIpaBIeHHUIO 3JIEKTPOIOTPEOICHUEM.
OJIEKTPUYECKUE HAT'PY3KU 3JIEMEHTOB
CHUCTEM OJIEKTPOCHABXEHUS PacuerHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHa0)eHus1, [lonsaTre pacueTHoi
Harpy3ku. MareMaTnyeckoe OIMCaHue IEKTPUYECKUX
Harpys3ok, [loka3zarenu, XxapakTepu3yIoLe pexXuMbl pabOThI
AJIEKTPONPUEMHHUKOB U UX Irpymil, [IpakTruueckue MeTo bl
OIpe/IeNICHUs] PACUETHBIX HAarpy30kK, Onpenenenue
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUI TOPOIOB
O61ue nonoxeHus, PacueTHas Harpys3ka Ha IIMHAX
BBOJHBIX PaCIpEIEIUTEIbHBIX YCTPONCTB 3JaHH,
PacuetHas Harpyska pacnpenenuTenbHbix JuHui 380 B 1
TpaHchopMmaTopHbIx noacranimii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nuTanus,
VYKpyHHEHHas OLlEHKa pacueTHOI Harpy3KH CeIUTEOHbIX
Tepputopui, IIpumepsl onpeneneHus pacyeTHbIX
nexTpuyeckux Harpysok. PEXXMMbI HEUTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEeHTpanu B ceTsax cpeqHero HanpsikeHus (6—35 kB)
N3onupoBanHas HelTpasbo, HopMupoBaHue eMKOCTHOTO
TOKa 3aMbIKaHUs Ha 3eMJIt0, KoMneHCMpoBaHHas HEUTpaJlb,
[yroracsmue peaktopsl, Pe3ucTuBHoe 3a3eMiieHNe
HeiTpanu, OcoOeHHOCTH BbIOOpa peXrMa HEUTPAJIH B CETSIX
¢ KabeNsiMHU ¢ U30JIALHUEeN U3 CIIMTOTO MOJUATHIICHA.
Pexumbl HENTpanu B ceTAX HU3KOro HanpsbkeHus (1o 1000
B) I'myxo3azemnennas HeiTpainb, M3omupoBanHas
Hentpans. CXEMbI I'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOACKUX CETEN
TpebGoBanusi, MpeabABIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
HanexHocTtb anekrpocHabxkenus, KomMmyrannonssle u
3alMIIAIOIINE dJIEKTpUUecKre anmnaparbl. CXeMbl
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pacupenenuTeNbHbIX JIEKTPUUYECKUX ceTeil PagnanbHo-
MarucTpajibHasi Hepe3epBUpOBaHHAs cxema cetu, [lernenas
HEaBTOMAaTHU3UPOBaHHAas cxema cetu, [lerneBas
aBTOMAaTU3UpPOBaHHAs cxema ceTd, ClI0KHO3aMKHYTas cxema
CETU HU3KOT0 HanpspKeHusi, MHOrosy4eBble
aBTOMAaTU3UPOBAHHBIE CXEMBI CceTH, Peann3anus ycTponcTBa
aBTOMAaTHUYECKOIO BKIFOUEHUS PE3epBa B
nByxTpanchopmaropHoi noactaHImu, CXeMbl BBOJHBIX
pacupenenuTenbHbIX YCTPOUCTB 34aHuil, PekoMenanuu mno
BbIOOPY CXEM pacrpeaenuTeNbHoi cetu, [luTaromue cetu
6—20 kB Heo0xoaumMocTh COOpyKEeHUS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTaromumx
cerert 6—10 kB, OcoOEHHOCTH MTOCTPOSHUS MUTAIOIIHNX
cereit 20 kB.

15. | YmpaBrneHue KaueCTBOM AJIEKTPOIHEPTHU

15. | YnopasieHue Kka4eCTBOM DJIeKTpOMarHuTHasi COBMECTUMOCTh U KaueCTBO

1. | snexTposHepruu anekTposHepruu. [lokazarenu kauecTBa 3JEKTPOIHEPTUU.
HopMmatusHo-mpaBoBas 6a3a. CpeacTBa u3MepeHust
MoKa3aTesiel KauecTBa JIeKTporHeprun. Opranu3alioHHbIC
3a[jauM yIpaBIeHUS Ka4YeCTBOM dJIeKTpodHepruu. KoHTposb
Y aHaJIM3 KauecTBa 3JeKTpodHepruu. Crocoos! u
TEXHHUYECKHE CPEJICTBA OOECIIeUeH sl KauecTBa
AJICKTPOIHEPTHH

16. | TapudooOpa3oBaHue U PHIHOK AIIEKTPOIHEPTUN (MOIITHOCTH )

16. | TapudoobpazoBanue u 1. Cuctema TapudoB U 1IeH Ha STEKTPUUECKYIO SHEPTHIO.

1. | pBIHOK DJIEKTPOIHEPTUU CtpykTypa TapuQoB Ha HNEKTPUUYECKYIO SHEPTUIO 2.

(MoUIHOCTH)

Perynupyemble 1 Heperyiaupyemble IIeHbl Ha SHEPTHUIO.
AHTUMOHOIIOJIBHOE perynupoBanue. 3. Perynupyemoe
neHoo6pasopanue: 3.1. [TorHOMOYMS OpraHOB BIACTU B
00J1aCTH rOCy1apCTBEHHOIO PErYIMPOBaHus Tapugos 3.2.
MeTop1 rOCy1apCTBEHHOTO PETyJINPOBaHUs Tapu(OB Ha
AIIEKTPUYECKYIO d3HEpruto 3.3. Meronosorus pacyera
TapuQOB U LIEH Ha AIEKTPOIHEPTUIO U MOIIHOCTh: T€HEpaLIUsI
(B 4acTH perylIMpyeMsIx LI€H), Iepeaaya JIeKTPOIHEPTUN
3.4. Tapudnas nonutuka rocyaapctsa 4. PeiHouHOE
neHooOpaszoBanue: 4.1. OCHOBHbIE TPUHIUIIBI
1IEHOOOpa30BaHUs Ha PhIHKE 3JIEKTPOIHEPTUU U MOIIIHOCTH
4.2. lleHOBBIE MapaMETPhI pbIHKA MOLTHOCTH 4.3.
OxkynaemMocTh KaluTaIbHBIX BIIO)KEHUN B YCIOBHIX PhIHKA
5. IleHooOpa3zoBaHKEe Ha TEIUIOBYIO SHEPTHUIO,
MIPOU3BOJUMYIO B pEKMME KOMOMHUPOBAHHOU BBIPAOOTKH.
5.1. IlorHOMOYMS OpPraHOB BJIACTH B 007acTH
TOCYJaPCTBEHHOTO perynupoBanus Tapudos 5.2. MeToapl




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

rOCyJIapCTBEHHOI'O PETYJIUPOBAHUS TapU(POB HA TETIOBYIO
3HEprut0. Merononorus pacuera TapudoB Ha TETLIOBYIO
snepruro 5.3. [lepekpectHoe cydbcuaupoBanue 5.4.
[Tpouienypa ycranoBneHust Tapudon

17.

TennoBas 4acTh QJICKTPHUUYCCKUX CTaHHI/Ifl

17.

TemnoBas yacTb
ANEKTPUICCKUX CTAHITHI

1. DHepreTuyeckuil 6amaHC U TETUIOBAs YKOHOMUYHOCTh
AIIEKTPOCTAHLIUNA DHEPropecypchl U TOILIMBHBIN OanaHc.
TuIbI 3IEKTPOCTAHIIUN B SHEPrOCUCTEME; OIIPEACIISIONIAS
POJIb TEIIOBBIX NEKTPOCTAHLIMI B 3JIEKTPOIHEPIETUKE.
Texnonornueckue cxembl TOC. Llukn PenknHa kak ocHOBa
[IUKJIOB MapOTYpOMHHBIX YCTAaHOBOK; Oananc TerioTsl, KI1/]
IIUKJIA ¥ cII0co0b!I ero noskitennsa. Cxemsr TOC ¢
MIPOMEKYTOUHBIX IIEPErPEBOM I1apa; PEreHepaTUBHBIN
MOJI0TPEB BOJIbl; KOMOMHUPOBAHHAs BHIPAOOTKA TETNIOBON U
anektpudeckoii sHeprun. O6opynoBanue TOC; KOTIbI,
TypOUHBI, TIOJIOTPEBATEIN, HACOCHI; CXEMBI BKIIOUCHHS. 2.
KorenpHble yCTaHOBKH M TAPOT€HEPATOPHI
[IpuHtMIIMaTBEHBIE 1 KOHCTPYKTUBHBIE CXEMBI KOTJIOB C
€CTECTBEHHOM U IPUHYAUTEIbHOW IUPKYIISLUEH.
[TapoBosiHOM 1 ra30BO3YIIHBIN TPAKT KOTiIa. Buasl
TOIUIMB, CKUTaeMbIX B KOTJIaX; MOATOTOBKA TOIUIMBA K
CKUTAHUIO; MAHEBPEHHBIE XapaKTEPUCTUKU KOTI0B. BoiHbIN
PEXKUM ¥ KOHTPOJIb KauecTBa Mapa KOTJIOB U
naporenepatopoB. 3. [lapoBbie 1 ra30BbIe TYpOUHBI
Knaccudukanus TypboMaiivi v uX NpuMEHEHNE B
sHepreTHke. [IpeoOpa3zoBaHue SHEPTUU B CTYIIEHU TYPOUH.
KoHcTpyKTHBHBIE 0COOEHHOCTH MHOTOCTYIIEHUYATHIX
napoBbIX TypOuH. [lepemMeHHbIe pexxrMbl pabOThI TYpOUH.

18.

ACIY u ynpasieHue pexxumMaMu paboThl ceTel

18.

ACJ1Y u ynpasienue
pexxuMaMu paboThI ceTei

ABTOMaTU3UPOBAHHBIE CUCTEMBI JUCIIETYEPCKOTO
ynpasierus (ACAY) 33C. Ocuosusbie 3agaun. CTpykTypa
ACY. Undopmanus, HeoOxoaumas i ynpasiaeHust 29C.
[TpeumymectBa npu cozpanuu exunoit 93C (EDC) Poccun.
Nudopmanus B8 ACHY. U3mepenue u KoJupoBaHue
nHpopmanuu. Kananer csizu. [lepenada nuckpeTHom
uHpopmanuu. Monynsaus curaaiga. MHOrokaHajlibHbIe
KOJIOMMITYJIbCHBIE YCTpOiicTBa TenemexaHuku. [lonstue
pexxuma D3C. ITonsTue 06 onTUMaIbHOCTH peskumMoB DIC.
Kpurepun ontumansHocTu. OrpaHrueHus1, HaKJIabIBaeMble
Ha (pu3HUecKue napaMeTpsl U yCIOBUS pabOThl OCHOBHOTO
o0opynoBanus. LleneBbie GyHKIMM U OTpaHUYEHUS TIPU
pacyere ONTUMAIIBHBIX peKUMOB paboTel DOC. Busl
1aHupoBaHus pexrumoB DIC. XapakTepUCTHKHU rpapuKoB




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Harpy3ku. [Iporao3upoBanue CyTo4HOro rpaduka Harpy3KH.
MeTo 16 TPOTHO3UPOBAHUS CYTOUHOTO rpadrika HArpy3KH.
Ucrounnku peaktuBHoM MontHOCTH B DDC. [ToHsATHE 00
ONTUMAIBLHOM PACIPEACIICHUH PEAKTUBHON HArpy3KH MEXy
HMCTOYHHKAMHU peakTUBHOU MoImHocTH. [ToHsATHE 00
HKOHOMHYECKH 11eJIeCO00pa3HOI KOMIICHCAIIMHN PEaKTUBHOM
MOIIIHOCTH B pacIpeAeIUTeIbHbIX ceTaX. OnTUMaIbHOE
pa3MerieHne 6aTapei KOHJICHCATOPOB B
pacipeneuTeIbHbIX CeTAX C yYETOM H3MECHECHHS
HaIPSKEHUSL.

19. | IloTtepu u sHEpTOCOEPEIKCHUE
19. | Ilotepu u XapakTepHucTHKa Mpo0IeMbl CHIDKEHUS TIOTEPh
1. | sHeprocOepexeHne AIIEKTPOIHEPTUN AKTYaIBHOCTh 33JJa4ll CHIDKCHHUS TIOTEPh

AIIEKTPOIHEPIUU. 3HAYEHUS IOTEPH FIEKTPOIHEPTHH B
sHeprocucremax P®. OCHOBHBIE MOHATHUSA U OIIPEIEICHHUS.
VYKpynHeHHas CTpyKTypa (paKTUYECKUX MOTEPh
aneKTposHepruu. HebGanaHcbl 31eKTpo3HEPrul Ha 0ObEKTaxX.
Hopmupoanue noreps 3nexkrpossHepruu. CTpyKTypa norepb
MOIIIHOCTH U JIEKTPOIHEPIUH B DJIEMEHTAX
AIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOkeHus. JleranbHas CTpyKTypa OTYETHBIX
notepb. IloTepu MOIHOCTH B BO3AYIIHBIX U KaOEIbHBIX JTH-
HUAX Pa3IMYHBIX KJIacCOB HampsukeHus. [lorepu MomHoCcTH
B CHJIOBBIX TpaHc(opmaropax. [Torepu B 70NOIHUTENBHOM
o0opyznoBaHuu nojctaHiuil. Pacxon anekrposnepruu Ha
cOOCTBEHHBIE HYX/1bI ojicTaHIMi. CucTeMa ydera
anekTposHeprun. Kommepueckue norepu. TpaH3uTHbIE
notepu. MakTopsl, BIKAIOINE HA OTACIbHBIE
COCTABJIAIOIIME TOTEPb. METOABI OLICHKH U aHAIN3a ITOTEPh
AIIEKTPO3HEPTUU. XapaKTEPUCTHKA METOJOB U AITOPUTMOB
pacudera 1noreps JIEKTpodIHeprun. Pacuer ycinoBHO-
MIOCTOSIHHBIX TIOTEPbh MOIIHOCTH U JIEKTPOIHEPTUH B
000py/TI0BaHUHU IJIEKTPUIECKUX ceTeil. PacueT Harpy304HbIX
MIOTEPD MOIIHOCTHU U 3JIEKTPOIHEPTUH B DIIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKH IpaUKoB
Harpy3ku. aTerpupyrone Muoxurenu. Pacuer norepsb
AIIEKTPOIHEPIUHU 0 rpauKy Harpy3ku. MeTosl
OTIpeieNIeHUs] Harpy304YHBIX MMOTE€Ph: METOJ HANOOIBIINX
Harpy3oK, METOJ| CPETHUX Harpy30K, METOJ CPEJHUX CYTOK,
METO/] IO3JIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
notepb. COBpeMEHHBIE TPOTPAMMHBIE KOMIIJIEKCHI 10
pacuery noteps: TpeOoBaHMs K IPOrpaMMHBIM KOMILIEKCaM,

HCIIOJIB3YCMbBIM JJIS paC4€TOB ITOTCPb. WX BO3MOKHOCTH 1




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

xapakrepuctiku. HpopmannonHas o0ecre4eHHOCTh
pacuetoB. [loctoBepHOCTH O1lcHKH 1ToTeph. [IpencrasieHue
pE3yJIbTaTOB OLEHKH ITOTEPh. MEPONPUATHS 10 CHUKEHUIO
[OTEPH JIEKTPOIHEPIUU U OLIEHKA UX SKOHOMHUYECKOMI
3(pPEKTUBHOCTH B COBPEMEHHBIX ycioBUsX. Kinaccudukanus
MEPOIPUITHH 110 CHUKEHUIO IOTEPD 3JIEKTPOIHEPTUU.
[TpoGnembl BHEAPEHUS! MEPOIIPUSITUIN IO COKPAILEHHIO
IIOTEPH JIEKTPOIHEPIUU B COBPEMEHHBIX YCIOBHUSX.
CoBpeMEHHbBIE KPUTEPUU OLIEHKH SKOHOMHYECKON

3P PEKTUBHOCTH MTPOEKTOB: YHCTHIA JUCKOHTHPOBAHHBIN
JI0XO0J1, BHYTPEHHSS HOpMa TOXOAHOCTH, UHTErpPaIbHbIN
CPOK OKYIaeMOCTH, TMCKOHTUPOBAaHHbBIE 3aTPaThl.
Konkypupyromume 3¢ ¢dextsl OnpeseneHie onTuMaabHbIX
3HAYECHHUM [TApaMETPOB JIEKTPUYECKHUX CETEH IIPU
POEKTHPOBaHUU. BbIOOpP ceueHuii mpoBo1oB U kUil Kabemnei
Y HOMHUHAJIBHOT'O HAIIPSDKEHUS 10 YCIOBUSAM
HKOHOMHUECKON 11€J1eCO00pa3HOCTH MPH TPOESKTUPOBAHUU
(cM. Kypc DIIEKTPUUECKHUE CETH STEKTPOIUTAIONIUX CUCTEM).
OpranuzanoOHHbIE MEPONIPUATHS 10 CHUKEHUIO TIOTEPD
ANEeKTpo3HEprun. ONTUMH3ALUS PEKUMOB 10 HANPSIKEHUIO
U peakTUBHOM MOIIHOCTU. ONTUMH3aLMs YPOBHS paboyero
HanpspkeHus [ToHsTHE eCTECTBEHHOIO M 9KOHOMUYECKOT0
pacnpeneneHuss MOIHOCTEN B 3aMKHYTBIX CETSIX.
Pa3mblkaHMe 3aMKHYTBIX CETeH B ONTHUMAJIbHBIX TOUKAX
OnTtumuzanus pexuMoB paboTsl TpaHC(HOPMATOPOB HA
noJicTaHIMAX. BeipaBHUBaHME 3arpy3ku Qa3 JIMHUH.
[ToBbIIEHNE YPOBHS IKCIUTyaTalluu CeTU. TexHu4eckue
MEPOIPUSITHS 110 CHUIKEHUIO IOTEPh 3JIEKTPOIHEPTUH.
KomneHncanust peakTUBHOM MOIIHOCTH. BBIOOp HCTOUHUKOB
peakTUBHOM MomHOCTH. CHUKEHUE HEOJHOPOIHOCTH
3aMKHYTBIX ceTel. [TpogonpHas eMKOCTHas KOMIIEH AL
MHAYKTUBHOI'O COTIPOTUBIIEHUS JIMHUN AJIEKTPONIEepeaayu.
PerynnpoBanue NOTOKOB MOITHOCTH B 3aMKHYTBIX CETSX.
MeponpusiTust o peKOHCTPYKIUU CETH. 3aMEHa
CYIIECTBYIOIIUX ITPOBOIOB JUHUM U TpaHC(HOPMATOPOB
noacTaniuii. CTpOUTENbCTBO HOBBIX JIMHUM U
TpaHC(OPMATOPHBIX MOACTAHIIMHA. YBeTHUYEHUE
HOMMHAJILHOTO HAIPSKEHUS CETH.

20. | ABToMaTH3UpOBaHHbBIE HH(OPMAIIHOHHO-U3MEPUTEIbHBIE CUCTEMbI KOMMEPUYECKOTO yyeTa
AJEKTPOIHEPTHH

20. | ABTOMaTH3MpPOBAaHHbBIE OcHoBHBIE 337]aun Kypca. ABTOMaTH3alMs yueTa

1. | undopmanronHo- AIIEKTPOIHEPIUU - HHCTPYMEHT NOBBIIIEHUS 3()(PEKTUBHOCTH

HU3MCPUTCIIbHBIC CUCTCMBI

rnponecca Nporn3BoJACTBA, NCpeaavu, paCupCACICHUA U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

KOMMEpPYECKOT0 y4yeTa
AIIEKTPOIHEPTUU

notpebiieHus aekrposnepruu. Llenu u 3agauu, perraemoie
cucrteMoy. I IpuHIIUIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. Tpebosanus k cucreme ACKYD, npasuia ydyera
AJIEKTPO3HEPIUU U MolHocTu. [IpaBuna yuera
ANEKTPUYECKOMN 3Hepruu. TUIIOBbIE TEXHUYECKUE
TpeOOBaHUS K CPEACTBAM aBTOMAaTHU3alUN KOHTPOJIA U y4eTa
anekTposHepruu u MouHoctu 11t ACKYD sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKUuu. [lokazaTenn
HazHayeHus. TpeOoBaHUS MO MUTAHUIO, IPOTPAMMHOMY
00ecnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYECKUM U BHELTHUM
BO3/ICHCTBUSAM, 0€30MaCHOCTH, HA/IEKHOCTH,
METPOJIOTHYECKOMY 00ECIIEYCHUIO U TEXHUYECKOMY
oOcnyxuBanuto. Opranu3anys ToueK U IPyII yueTa
351eKTpo3HEeprunu. OCHOBHBIE OIIPENETICHUS U TEPMUHBI.
TpeOGoBaHMs K YCTAaHOBKE CPEICTB KOMMEPUYECKOTO U
TEeXHUUYECKoro yuera. Llenu ydera ayekTposHepruu.
®yukuuu u 3anaun AUMCKYD npennpusituii cereil.
3agaun AUMC KYD ObITOBBIX OTpeOUTENCH. DTaIbI
CO3J1aHUs U BBOJIa B 3KcIutyaTanuio cucreMbl ACKYD.
[TpenmpoekTHOE 0OCIenOBaHkE TpeanpusaTus. Paspaborka
TEXHUYECKOT0 3a/1aHusl. MoaepHHU3alns U3MEPUTEIIbHBIX
KOMIUIEKCOB. TexHopabouee NpoeKTUPOBaHUE
MH(POPMALMOHHO-U3MEPHUTEIBHOTO U HH(POPMALIMOHHO-
BBIUHCIUTEILHOTO KOMIUIEKCOB. PazpaboTka J10KyMEHTOB 1O
METpOJIOTHUecKOMY obecrieuenuto. Komruiekrarus.
CrpoutenbHO-MOHTa)KHBIE PaOOTHI. [lyckoHananouHbIe
paboThl. OnbITHAS SKCIUTyaTalus. Y TBEpXKIEHHE TUIIa
CPEJICTBA U3MEPEHUSI U aTTECTALUs METOIUKH BBIIIOJTHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeOoBaHUl 00bEIMHEHHOTO phIHKA SHepruu. [lepenaua
aBTOMAaTH3UPOBaHHOM HH(OPMAIMOHHO-U3MEPUTETHLHON
CUCTEMBI B TIOCTOSIHHYIO 3KcIlTyatanuio M3mepenue snepruu
Y MOIIHOCTH, IIOTPELIHOCTH U3MepeHnid. MeTo bl
MU3MEPEHMS MOIHOCTH. IHAYKIIMOHHBIN CYETYHK.
[Tudpossie cuetunku. [Torpemnoctn usmepennii. Hebanaunc
AIIEKTPO’HEPIUU U MolHOCTH. KoMMepueckue norepu.
Crpykrypa u cocras usmepurenbHoro kommiekca ACKYOD
N3meputenbupiii kKanal. TpancdopMaTopsl TOKa,
TpaHc(hOopMaTOpbl HANPSHKEHHSI, BTOPUYHBIE 1IETIH, CYSTUYNKU
ANEKTPUYECKOMN SHEPruu. BiusHue 31eMeHTOB Ha
METPOJIOTMUECKHUE XapAaKTEPUCTUKN U3MEPEHUI.
WNupopmannonuslit kanan. Opranuzaius KaHaJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU NMPEATIPUATHSI.




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Tumel ycTpOUCTB CBSI3M M KaHAJIOB MepeJayu JaHHbIX. X
HAJCKHOCTH U MPOITyCKHAs CIIOCOOHOCTh. TpeGoBaHus u K
PE3EepPBUPOBAHUIO KAHATIOB CBSI3U M 0030p CYLIECTBYIOIIUX
pemeHuii. YcrpoiictBo coopa u nepeaauun AaHHbix (Y CII).
Haznauenue. TpeGoBanus kK GyHKIIMOHATBLHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTKM JaHHBIX.
Ilepeuens pemaeMbix 3aaa4. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINIapPaTHBIX CPEACTB. TeXHUYECKUE CPEICTBA
U3MEpEeHUs, XpaHeHUs, iepesiaun U 00paboTKu MHPOpMAIIT
B cucreMe L{ndpoBbie CHETUNKH STEKTPOIHEPTHH.
TexHuueckue xapakTepucTuku. Hactpoeunslie mapaMerpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMH U UX HACTPOMKA.
[TporpamMmmHoe obecrieueHue. Y CTporCTBO cOopa U nepeaayn
nanHbIX (YCILM). Texnuuecknue XapakTepUCTHKH.
Koundurypauus u Hactpoiiku. Opranuzanus neHTpa
00paboTku gaHHBIX. TpedoBaHus K MHPPACTPYKType U
armnapaTHOM 4yacTu. Y CTpOKUCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JaHHBIX. Y HUBEPCAIbHBIN ACUHXPOHHBINA IPEMO-
nepenatauk. Marepdeiicol. Kanansl csizu B AUMCKYD.
CocTaB 1 Ha3HauY€HUE IPOTPAMMHOIO KOMILJIEKCA CUCTEMBbI
ACKYD CocraB KoMILIeKCa TPOrPAMMHOT0 00ECTIICUEHUSI.
Monaynb anMuHHUCTpaTOpa cucTeMbl. KOMMYHHUKAIIMOHHBIN
MonyInb. baza nanHbIx. Moaynb cyObeKTOB phIHKA
AIIEKTPO3HEPIruu U MolHocTu. CripaBouyHUKU. Moaynu
IpOCMOTpa 1 00pabOTKH JaHHBIX. MOayIH 3KCTIopTa-
MMIIOpTA.

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 xapakrepucTtuka

I[I/ICKyCCI/Iﬂ I[I/ICKyCCI/Iﬂ M0 TEMAaTUuKaM JUCHUIIIINH NPOTrpaMMbI HpO(I)CCCHOHaHBHOﬁ




MepPenoAroTOBKU

PacueTHoe 3aJaHHuC Brimonnenue PaCUYCTHBIX SaﬂaHI/Iﬁ IO TCMATUKEC COOTBCTCTBYIOIICTO

npeamera

Pemenue 3agau Pemenue nmpoduiabHBIX 33724 MO0 TEMATHKE COOTBETCTBYIOIIETO
npeamera

PacueTHo- KypcoBas paboTa 1o mpoeKTUpOBaHUIO TJIABHON CXEMbI AJICKTPUUCCKUX

rpaduueckas paboTa | COeIUHEHUN dMEKTPOCTAHITNH (ITOJICTAHIIUHN ) UCXOIS U3 3aJaHHBIX
YCIIOBUH U PEeKUMOB pabOThI

5. ONEHOYHBIE U METOANUYECKHUE MATEPHUAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUYEHUS

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHTPOJIBbHBIX
3a1aHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHASA aTTeCTALMSA

[IpomexxyTouHasi aTTecTalus 1o nporpaMmmMe nMpoBOAUTCS B opMe 3auera, SK3aMeHa WIIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHul
npencrasiena B Tabmuue 2 npunoxenus I

5.3. UtoroBasi arrecrauus
Hrorosas aTrectanus 1o nporpaMmme NpoBOAUTCS B GOPME UmMo2o60t ammecmayuoHHOU
pabomoi. XapakTepucTHKa 3alaHui npeacrasieHa Tabauue 3 npunoxenus I

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4yecTBa 00yueHH sl
ITopsimox  He3aBUCHMMOM  OLIEHKM KadyecTBa JONOJHUTENBbHOM  00pa3oBaTelbHOM
MIPOrpaMMblI MPEACTABIEH B IPUIIOKEHUU [ .

6. OPTAHUBALIMOHHO-NIEJAT'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYeCcKOe U MHPOPMAIIHOHHOE 00ecrieyeHne

a) mutepatypa HTb MOU:

1. ABTromaru3anusi JUCIIETYEPCKOrO YMpamieHus B anekrposnepretuke / Pex. FO. H.
Pynenko, B. A. Cemenos . — M. : U3a-Bo MDU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00
2. ABToMartu3alus INEKTPOIHEPIeTUUYECKUX CUCTEM : YuyeOHoe mocobue yisi By30B IO
CIEUAIBHOCTH "ABTOMaTHYECKOE yIIpaBJcHHE AIIEKTPOIHEPTETUYECKUMU




cucremamu","DnerposHepreruueckue cucreMbl U cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3skus . — M. : DHeproaromusaat, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .;

3. ABTOMaTHKa 3JICKTPOIHEPTETHUECKUX CUCTEM : YdeOHOe mocobue Il BY30B IIO
CHEeNUaIbHOCTH "ABTOMATH3AIMS MPOU3BOJCTBA U pacmpeencHus daekrpodnepruun’ / Pen. B.
JI. Kozuc, H. 1. OBuapenko . — M. : Dueprousnar, 1981 . —480 c.;

4. becnanoB, B. fI. Dnexrpuyeckue MamuHbBI . y9eOHUK JUISI BY30B IO HAIPaBJICHHUIO
"DOnexktposHepretuka u anekrporexuuka' / B. S. becmamoB, H. ®. Korenenen . — 4-e
u3a.,nepepad. u jgon . — M. : Akamemus, 2013 . — 320 c¢. — (Beicmiee npodeccuonaabHOe
obpaszoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 ;

5. Benuxkos, B. A. IlepexomHble 3JIEKTPOMEXaHUUYECKHE IMPOLECCHl B JIEKTPUUECKUX
CUCTEeMaX : yU4EOHHK /IS QJICKTPOIHEPTETUYECKUX CIieluanbHOCTel By30B / B. A. Benukos . — 2-
€ u31., nepepad. u mon . — M. : Beicmias mkona, 1970 . —472 c.;

6. Bonbaek, A. U. Dnextpuueckue MaliuHbl. BBeneHne B aiekTpoMexaHuky. MaminHbl
MOCTOSIHHOTO TOKa M TpaHcpopMmaTopsl : Y4eOHUK [UIsi BY30B IO HAIMPABICHUIO
"DIEeKTPOTEXHUKA, HIEKTPOMEXaHUKA U AJICKTpoTexHoorun" u "Dnekrposnepreruka’ / A. U.
Bonbaek, B. B. [Tonos . — CII6. : TTutep, 2007 . — 320 c. — (Yuebnuk ais By30B) . - ISBN 5-469-
01380-4 ;

7. Wpenpumk, B. MW. Dnekrpuyeckue CUCTEMBI M CETH : Y4YEOHHK  JUIS
AMEKTPOIHEPTeTUUECKUX crenuanbHoctei / B. Y. Unenpunk . — 2-¢ u3., crep., mepemned. ¢ u3l.
1989 r . — M. : Anesanc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .;

8. Kosunosa, M. A. KopoTkue 3aMbIKaHUSI B 3JIEKTPOYCTaHOBKAaxX MEPEMEHHOI'O TOKA
HanpspbkeHueM cBbiie 1 kB @ yuebHoe nmocobue no aucuurinHe "ToKu KOPOTKOTO 3aMbIKaHHs"
no HarpasieHuio 13.03.02 "DnekrposHepreruka u snekTporexauka” / M. A. Kosunosa, Harr.
uccnen. yu-t "MOU" (HUY"MBU") . — M. : U3a-Bo MDOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;

9. KopoTkue 3amblKaHMsI U HECUMMETPUYHBIE PEXUMBI 3JIEKTPOYCTAHOBOK : y4deOHOE
nocobue i BY30B IO CHENMAIBHOCTIM "DieKTpuueckue cTaHuuu', "DnekTpocHalxeHue"
HanpasiieHus: "Onekrposnepreruka’ / W. I1. Kproukos, B. A. Crapmunos, O. I1. I'yces, M. B.
[Tuparopos . — M. : Usparensckuit jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

10. Jloktuonos, C. B. Dnekrposneprernueckue cucreMmbl. KoHCIEKT Jekuuii : yueOHoe
nocobue Mo Kypcy "DeKTposHepreTudeckue cucTeMbl" 1o mnpoduito "DieKTpuyeckue
cTaHIMM" HampaBiieHus: "OnexkTpolsHepretuka u anekrporexHuka" / C. B. Jloktuonos, C. B.
Mynexenko, Ham. uccnen. yu-t "MOU" . — M. : U3n-Bo MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/elib/view.php?id=5704;

11. Meroanueckue yka3zaHus MO KypcOBOMY NpoekTy "PailoHHas anekTpuyeckas CeTb
aNeKTpodHepreTuyeckoit cucreMsl" / A. A. I'maszynoB, Mock. suepr. un-t (MOU), u np. — 1993 .
—39¢,;

12. Metoasl pacyera YCTAHOBUBIIMXCS PEKHUMOB 3JIEKTPUUYECKUX CeTel : yueOHoe
mocobue 1O HampaBlCHUIO "DJIEKTPOIHEPreTHKAa U  JJIEKTPOTEXHUKA" 10  Kypcam
"OnexTposnepreruyeckue cucreMsl" u "JlanbHue snexrponepenaun CBH" / O. B. /luuuna, C. B.
Jloxtnonos, A. H. Illapos, C. B. llynexenko, Har. uccnen. ya-tr "MOU" (HUY"MDBHU") . — M.
: U3n-Bo MDBU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/elib/view.php?id=10710;



13. OBuapenko, H. 1. ABTomMaTuka sHEprocucTeM : y4eOHHK JIJIsl BY30B 110 HAIPaBICHUIO
"Onekrposnepreruka”’ / H. Y. Ouapenko ; Pen. A. ®@. [IpsxoB . — 3-e¢ uza., uctp . — M. :
Uz narensckuit sjom MDOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

14. OcHOBBI COBPEMEHHOW PHEPTETHKH : B 2 T. : YIEOHHUK JJIS BYy30B IO HAIpaBJICHUSIM
"Tennmosnepreruka”, "DnekTposHepreruka’, "DHepromammHoctpoerue" / O6m. pen. E. B.
AwmerucroB . — 5-e¢ m3a., crep . — M. : Usnarensckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9 ;

15. IlpaBuna ycTpoicTBa 3JIEKTPOYCTAaHOBOK . — /-€ u3a . — M. : Omera-JI, 2006 . — 268 c.
— (besomacHocTs 1 oxpaHa Tpyza) . - ISBN 5-365-00299-7 .,

16. PacueT KOpPOTKHX 3aMBIKaHUIH U BBIOOP 3JIEKTPOOOOPYAOBaHUS : ydeOHOE mocodue
JUISL BY30B IO CHEHUAIBHOCTAM "DJIEKTPUUECKUE CTaHIUU", "DIEKTPOIHEPTETUUECKUE CUCTEMBI
u ceru", "OnexrpocHabxkenue", "PeneiiHas 3amuTa U aBTOMaTU3aLMsl 3JIEKTPOIHEPreTHUECKUX
cuctem" HanpasneHus "Dnekrposnepreruka’ / U. I1. Kproukos, u ap. — M. : AKAJIEMUSL, 2005
.— 416 c. — (Bricmee nmpodeccnonanbHoe oopazoBanue) . - ISBN 5-7695-1998-3 .;

17. CipaBoOYHUK 1O MPOSKTUPOBAHUIO 3ekTpuueckux cered / U. I'. Kapanerss, [u np.] ;
pen. 1. JI. daiibucoBuy . — 4-¢ usn., nmepepad. u gom . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .;

18. ®denoceeB, A. M. Peneiinast 3ammra 3J1€KTPOIHEPreTUUECKUX cucTeM: Pernelinas
3amuTa cere : YyeOHOoe mocoOuwe I BY30B IO CIEUUATbHOCTH "ABTOMaTH3alUs
MIPOM3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. denocee, M. A. denoceeB . — 2-¢
u3a.,nepepad. u gom . — M. : DHeproaromusaar, 1984 . — 520 c.;

19. YepnoOposos, H. B. Peneitnas 3amura s3HEPreTHUECKUX CHCTEM : Y4yeOHOe mocodue
JUIS SHEPreTUYECKHUX CHEIHAbHOCTEH CpelHUX MpodeccuOHANbHBIX YueOHbIX 3aBeneHuil / H. B.
YeproOpoBos, B. A. CemeHoB . — M. : Dreproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

20. [lIBenos, I'. B. DxoHOMHYECKHE PEKUMBI IEKTPUUECKUX CETEH : ydeOHoe mocobue
0 KypcaM "OJIEKTPUYECKHE CETH AJIEKTPONUTAIOIMUX cUCTEM" M "DJIEKTPOIHEPreTHUUECKUE
CUCTEeMbI M ceTu" 1o HampasiieHuto "Onektposnepreruka" / I'. B. IlIseno, Mock. sHepr. UH-T
(MBU TY) . — M. : U3natensckuii jom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

21. IHynexenko, C. B. AJropur™Mbl aBTOMAaTU3HPOBAaHHBIX pPAaCYETOB CHUCTEM
3JIeKTpOCHa0XKeHHUs : ydeOHoe 1mocodue 1o Kypey "AJIropuTMbl aBTOMAaTU3UPOBAHHBIX PAacueTOB
CUCTEM dJIeKTpocHabkeHus" mo Hanpasienuto "Dnexkrpodrrepretuka” / C. B. llynsxenko, Hai.
uccnen. yu-t "MOU" . — M. : U3n-Bo MOMU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693.

6) muteparypa ObC u B/I;

1. bomorosa B.B. , Porames H.JI. , 3ybOxoBa A.I. - "DkoHOMHKAa »dHEpPreTUKu",
W3narensctBo: "MU3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmxoB, M. 0. Cubukun, 0. JI. Cubuxusn- "DiaekTpocHaOxeHue
MPOMBINIUIEHHBIX Tpeanpustuii um ycraHoBok', WM3marensctBo: "lupexkr-Meama", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. I'epacumoBa B.I'.- "Onekrporexnuueckuii cnpaBounuk: B 4 1. T. 3. IIpoussoxctso,
nepenaya u pacrpeaeneHne dJekTpuyeckoi sneprun’, M3garensctro: "MOUN", Mocksa, 2017



https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. XKXykoB B.B.- "Dnekrtpuueckas dYacTh 3JEKTPOCTAHIIMH C Ta30TYpOMHHBIMH H
napora3oBbsiMu ycraHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

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

6. Jlomakun b.B.- "TemnmodukarmonHple mapoBble TypOWHBI M TypOOYCTaHOBKH',
HzparensctBo: "MOUH", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014165.html;

7. Monoaok B.B.- "Onekrposnepreruka Poccun nocne nposenenus peopM U OCHOBBI
pbiHKa 3ekTpodHeprun, M3narenscrBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012741.html;

8. HacsipoB P.P.- "VipaBnenue kauectBoM 3nekTposHeprun”, M3parenscto: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

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

10. Casuenko O.B.- "I[loTepu 371€KTpO’HEPIrUU MpU €€ TPAHCIOPTE MO SIEKTPUUECKUM
CETSIM: pacyeT, aHaJlu3, HopMUpoBaHue U cHkenue", U3narenscro: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

11. C. A. CBupkoB- "OcHOBHBIE NpPOOJIEMBI T'PaKJAHCKO-IIPABOBOIO PErYIUpPOBAHUS
obopota sueprun", UsnarennctBo: "Craryt", Mocksa, 2013 - (479 c.)
https://biblioclub.ru/index.php?page=book&id=449272;

12. CokonoBa M.B.- "Onekrpodusnyeckre OCHOBBI TEXHUKH BBICOKUX HAIpPsDKEHUM',
WsparenscrBo: "MODU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

13. Tummn C.I'.- "TemnsoBbsle W aTOMHBIE dJEKTpUYeckue ctaHiuu", M3maarenbcTBo:
"MOBH", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014196.html;

14. IllBemoB I'.B.- '"I'opoackme pacnpenenuTENbHbIE DJIEKTPUYECKHE CETH',
WsnarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

15. llIBenoB I'. B., Cunauesa O. B., CaBuenko O. B.- "Ilotepu 31eKTposHEpruu mnpu ee
TPAHCIIOPTE IO DSJIEKTPUYECKMM CETSAM: pacyeT, aHaJlIu3, HOPMHMPOBAaHUE M CHMKEHHUE',
WznarensctBo: "Usnarensckuit sjom MOU", Mocksa, 2013 - (424 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72266;

16. HIBenos I'.B.- "DnexrtpocHaOkeHHE TOPOJOB: 3JIEKTPONOTPEOICHNUE, pacUETHbIE
Harpysku, pacnpenenutensubie cetu', U3narenscro: "MBU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyembie IbC:

He npeodycmompeno

6.2. KagpoBoe o0ecnieueHue



JUia  peanu3zauuy  JONOJHUTEIBHOW 00pa30BaTENIbHOM MpOrpamMmbl IPUBIIEKAOTCS
MPEnoIaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu nuuma, npeacraBuTenu paborojareneil wiaM  o0beIMHEHMHA paboTomaTENei.
Nudopmanus o kaapoBoM oOeCHeUeHUU JTOMOJHUTENBbHON 00pa3oBaTeNbHON MIpOrpaMMbl
IIpeACTaBIICHa B IpWIOKeHUU /1.

CBenmeHuss O  pYKOBOAWTEJNE  JOMOJHUTEIBHOW  0Opa3oBaTENbHOM  MPOrPaMMBI
IIpesicTaBlIeHbl B Ipusoxenue E.

6.3. ®DuHaHCcOBOE o0€ecreuyeHue

[Inam pacxomoB W pacyer OOOCHOBaHHMS CTOMMOCTH IO  JONOJIHUTEIBHOMN
o0pa3oBaTeNbHON MPOrpaMMe MPeICTaBICHBI B puiiokeHue XK.

duHAHCHPOBAHKME MPOrPAMMBI OCYIIECTBIISICTCS 32 CYCT JUYHBIX CPEJICTB CIIyIIATEICH
WIM 3aKa3YMKOB, 10 HAMPABICHHUIO KOTOPHIX MpOBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYHaTh paOOTOAATeNd, yHUBEPCUTETHl (B ToM uymcie MOMU), rocymapcTBEHHBIC
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 0o0ecneueHue

MatepuaabHO-TEXHUYECKUE YCIOBHS peaau3allid JOMOJTHUTEIHHOW 00pa3oBaTEIbHOMN
IIporpaMMsl npezcrasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadux yuyeObHOro mporecca paspadbaTbiBaeTCsl ¢ y4eToM TpeOOBaHHM K
KauecTBy OCBOCHHS M 10 3ampocam oOyduarommxcsi ([Ipunoxenue W). Pacnmcanue 3ansaTuii
paspabaTbiBaeTCs Ha KXY peallu3yeMyI0 porpamMmmy.

JIMCT UBMEHEHMI (AKTYAJIM3ALIAN)

Ne /it Conepxanue n3MeHeHUs (aKTyaIn3alum) JlaTa yTBep>KaeHUs U3MEHEHUN
1 ITporpamma yTBepkIeHa 06.09.2022
PyKOBOHHTeHI) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
O6pa30BaTeHI)HOH Bnageneyu Kosanes [.W. HH
HpOFpaMMLI WUaeHTudMKaTOp R09bc37b9-KovalevDmIl-bf54cea? KOBaﬂeB




