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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

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

[Iporpamma cocTaBJ/ieHa B COOTBETCTBUM:

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

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

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

- ¢ [IpodeccuonanbubiM crangaprom 20.034 «PaGoTHUK 1O 0OCIIY’)KMUBaHUIO U PEMOHTY
0o0Opy/nOBaHUsl pENEeHHON 3allUThl U aBTOMATHKU SJCKTPUUECKUX CETeH», YTBEP)KICHHBIM
npukazoM Muntpyzaa 09.11.2021 r. Ne Ne 786H, 3apeructpupoBaHHbIM B MuHiocte Poccun

r. Ne, ypoBeHs kBasupukauu 6.

®opma peaau3anuu: oOy4eHHE C HCHOJIB30BAHUEM HCKIIOYUTENBHO AMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIA.

®opma 00yUyeHHs : 3209HASL.

Pexum 3aHAaTHI:

Pacnivcanue 3aHATHIl 1O JONOJHUTENBHOM 00pa30BaTENbHOW MPOrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymmbl. KOHKpETHBIE TaThl TPOBEICHUS 3aHATHIA
yKa3bIBaIOTCS B JOTOBOPE HAa OKa3aHHE 00pa30BaTEeNbHBIX yCIyr. JJaHHbIE pacUCaHUs XPaHATCS
B DJIEKTPOHHOH CHCTEME ydeTa XoJla pealln3allii MpOorpaMMbl Npu ee Hanmmyud. [lpu mobom
rpaduke 3aHATHI yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HeNENI0, BKIIOYAs
BCE BUJIbI ayIUTOPHON U BHEAYIUTOPHOI (CaMOCTOSATENBbHOMN) yueOHOM paboThI CaymiaTens.

TpeOoBaHMsI K YPOBHIO MMOATOTOBKH CJylIaTejs, Heo0XOAUMbIe JJs1 OCBOCHUS
NpOrpaMMbl: JIMIIA, KEJAloIlMe OCBOUTH JIOTOJIHUTENBHYIO 00pa3oBaTENbHYIO IMPOrpaMmy,
JOJKHBI UMETh WJIM MOJTy4aTh BBICLIEE WM cpeHee npodeccruoHanbHoe oOpazoBanue. Hamnuane
yKa3aHHOro 00pa30BaHUsl JOJDKHO TOATBEPKIATbCS JIOKYMEHTOM TOCYIapCTBEHHOI'O WM
YCTaHOBJIEHHOT'O 00pa3lia, WK akaJeMHUYeCKON CIpaBKOW O MPOXOKICHUH 00YUEeHHUS.



BoiiaBaeMblii JOKYMEHT: IIPH YCIICITHOM POXOKICHUN IPOTPAMMBI U C[aue UTOTOBOM
aTTeCTallMd BBIIACTCA JHUILUIOM O MNPO(ECCHOHANIBHON MEPEMOArOTOBKE YCTAHOBJICHHOTO
oOpa3ia.

Cpok feiicTBUS UTOTOBBIX IOKYMEHTOB

Cpok JeificTBUSI UTOTOBBIX JOKYMEHTOB PErJIaMEHTHUPYETCSl Ha OCHOBE MPaBUJI MO paboTte
C TepcoHAIOM B cdepe AeSITeNbHOCTH JAaHHOH NpOTrpaMMbl, YCTaHABJIMBAETCS Ha OCHOBE
COJIep>KaHusl IPOrpaMMBbI U COCTABIISIET (B rojiax): 6€CCpoUHO.



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 JICUCTBYIONIME IPABOBBIC HOPMBI WM HMEIOIIUECS
YCIIOBHS, PECYpPChl U OTPaHUYCHUS B cepe ICKTPOIHEPIrEeTHKH
U DJICKTPOTCXHUKH.

VK-1: Cnocoben 3HaTh:

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

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

IIOCTABJICHHBIX 3aaa4

YMeTh:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTHYECKHUN aHAIIN3;

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

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

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



Tabnuua 2
ITpakTHKO-OpHEHTHPOBAHHbBIC TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHMS ITPOrPaMMBbI

TpynoBbsie QyHKIINU TpeboBanus K pe3yabTaTam

20.016 (3ameneH) «PabOTHUK IO AKCILTyaTalMK JIEKTPOTEXHHUECKOTO 000y I0BaHHS
TETJIOBOM JIEKTPOCTAHIIUN

T1IK-560/A/03.4/1 TpynoBsie nelCcTBUS:

CIOCOOEH OCYIIECTBIIATD - VYcTpaHeHHWe MEJKUX HEMoNagoK U JaedekToB B padore
BBINOJIHEHUE NTPOCTBIX U 3aKpEIUIEHHOI'O  3JIEKTPOTEXHUYECKOIO0  O0OpYZOBaHUS  IpH
CpeaHel CIIOKHOCTH paboT | YCIIOBUHM, YTO HMX YCTpaHEHHWE He TpeOyeT NpHOMKEHHS K
110 TEXHUYECKOMY TOKOBEIYIIMM dHacTsAM (paboTa Ha KOXyXe MIM IPHUBOJE
00CITy>)KUBAaHUIO BBICOKOBOJIbTHOT'O 000pYy/10BaHU);

JIEKTPOTEXHUYECKOTO - HWHupopmupoBaHue pyKkoBOJICTBA M BHECEHHE 3amucedl B
000pyIOBaHUS ONEpPaTUBHYIO IOKYMEHTALIMIO O BBISBJICHHBIX Ae(PEKTaX;

- [Ipodunaktuyeckoe oOCTYyKMBAaHHE U YHUCTKA 3aKPEIJICHHOTO
AIEKTPOTEXHUYIECKOTO  OOOPYIOBaHHMS B  COOTBETCTBHU C
nepeyHeM  paboT, BBINOJHAEMBIX B  TOpSAAKE  TeKymei
AKCILTyaTaliu.

Ymenust:

- 3aMepATb HArpeB TOKOBEAYIIMX YacTell 3aKpEeIrIeHHOTO
AIEKTPOTEXHUYECKOTO 000pyIOBaHUs, JOJIMBaTh Macjio B
MNOAIIUITHUKN ~ 3JIEKTPOJABUTATENIed M BBIIOJHATh  JIpyrue
OTIepaIuy COTJIACHO MEPEUYHI0 padoT, BHIMIOIHSIEMBIX B IMOPSIKE
TEKYIIEeH IKCILTyaTaluu;

- BBISBISTE W YyCTpaHATh MEJKHE HEHUCIPABHOCTH B paboTe
3aKPEIIICHHOTO ANEKTPOTEXHUIECKOT0 000pyI0BaHNUS;

- KonTposnmposars COCTOSIHUE penenHou 3aIIUTHI,
ANEKTPOABTOMATUKHU U CUTHAIU3ALUY;

- IIpou3BOANTH TEXHUYECKOE OOCTY)KHMBAHHE CETH paboyero u
aBapUIHOTO OCBEILCHUS HA 3aKPEIUIEHHOM YYaCTKE;

- [IpuMeHSTh COBPEMEHHBIE CPE/ICTBA CBSI3H;

- Hurath 3JIEKTPUUYECKUE CXEMBI;

- 3naratp TeXHUYECKYIO HHPOPMAIIHIO;

- Bectr onepartuBHO-TEXHUYECKYIO JTOKYMEHTALIHIO.




3HaHus:

- OCHOBBI ANEKTPOTEXHUKH;

- DJIeMEHTapHbIE OCHOBBI TEINIOTEXHUKH;

- TexHonormueckuid mpolecc MNPOU3BOJACTBA TEIJIOBOM H
AIEKTPUYECKON SHEPIUU;

- Hasnayenuwe, mnpuHIMN  JCHCTBUS, KOHCTPYKTHBHBIC
OCOOEHHOCTH M TEXHUYECKHE XapaKTEPUCTHKU 3aKPEIUIEHHOTO
AIIEKTPOTEXHUYECKOTO0  00OpYIOBaHUS, OCOOCHHOCTH  €ro
JKCIUTyaTallid B HOPMAJIbHBIX, PEMOHTHBIX, aBapUWHBIX U
MocJieaBapUMHBIX PEXKUMAX;

- [IpaBuiia sKcIUlyaTalluyu ¥ alrOpUTM PETYJIMPOBAHUS PEKUMOB
paboThI 3aKPEIJICHHOTO AIEKTPOTEXHUYECKOT0 000PYA0BAHNUS;

- TepputopuaibHoe pacrnosoxeHue 3aKpEIJICHHOTO
AIIEKTPOTEXHUYECKOTO 000PYA0BaHUS;

- HasnaueHne u npUHIMI JAEWCTBHUS aBTOMATHYECKUX U
PEryIUPYIOIIUX  YCTPOMCTB,  TEXHOJOTMYECKUX  3aIlIWT,
OJIOKUPOBOK U CUTHaJIM3aLH, YCTAHOBJIEHHBIX  Ha
AIIEKTPOTEXHUYECKOM 000pPYI0BaHUY;

- [IpaBuiia u HOPMBI UCIBITaHUS U30JISILUU
AIIEKTPOTEXHUYECKOTO 000PYA0BaHUS;

- XapakTepHble HEMCIIPABHOCTH U MOBPEKICHUS 3aKPEIIIEHHOIO
AIIEKTPOTEXHUYECKOTO 00OPYIOBAHUS U YCTPOUCTB, CIIOCOOBI UX
OIpe/eNIEHUs] U YCTPAaHEHUS;

- 'maBHas snexrpuyeckas cxema TOC (moacraHimm);

- Cxema nepBuuHOi komMmyTanuu TOC (moacTaHIUN);

- Cxembl aBTOMAaTHK{, CUTHaIW3allUd U  OJOKUPOBOK
ANEKTPOTEXHUYECKOTO 000pynoBanus TOC, 3aKperuieHHOTO 3a
1exXoM (IoJpa3iesieHueM);

- I'paduk nmpodunakTryeckux padboOT Ha AIIEKTPOTEXHUUYECKOM
000py/I0BaHUM.

20.032 «PaboTHHUK IO OOCITYKUBaHUIO 000PYAOBAHUS MTOACTAHIINI DJIEKTPUUECKUX CETEH»

ITK-828/G/01.5/1
CIOCO0€H OCYIIECTBISATh
MOHHUTOPHHT
TEXHUYECKOTO COCTOSTHUS
o0opynoBaHus
MOJCTAHIINH
ANEKTPUYECKUX CeTei

TpynoBeie 1elCTBUS:

- IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTPOB 000pYyOBaHMS MOJCTAHLUUN SJIEKTPUUYECKUX CeTel,
OlICHKa KaudecTBa paboT 1o OOCIyXHBaHUIO O0OpYIOBaHMS
MOJICTAaHIUI 2JIEKTPUUECKHUX CETEH.

YMeHus:

- CamOCTOATEeNbHO TMOJJCPKUBATh M TOBBIMIATH YPOBEHD
npodeccHoHaNBEHON KBATH(UKAINN;

- AHanu3upoBaTh W TPOTHO3UPOBATH CUTYAIIUIO COCTOSHUS
000pyIOBaHUs TTOJICTAHINI STIEKTPHUECKUX CETEH.




3HaHUS:

- Hopmel u TpeboBaHus, craHAapTbl 1O HCIBITAHUSAM
000py10BaHUs MOJCTaHIINI BIIEKTPUUECKUX ceTei,
IIyCKOHAJIAJIKE;

- XapakTepHble TPU3HAKU IOBPEXKIEHUN 00CIyKUBAEMOIO
000pyI0BaHUS MOACTAHIMM IEKTPUUECKUX CETEH;

- OCHOBBI NEKTPOTEXHUKH.

20.012 «PabOTHHK 1O OpraHU3aIMU YKCILTyaTallH JIEKTPOTEXHUYECKOTO 000pyA0BaHUS

TEIJIOBOM 9JICKTPOCTAHIIUU

I1K-495/A/02.5/1
cI10co0€H BBIOJIHATE
IPOCThIC PadoT 1Mo
TUTAHHPOBAHUEO
AKCILTyaTaIH
ANMEKTPOTEXHUICCKOTO
o0opynoBaHus

TpynoBbie 1eUCTBUA:

- CocraBnenne  rpadpuka  00XOMOB U OCMOTPOB
ANEKTPOTEXHUYECKOTO o0opynoBaHus, MEXaHHU3MOB u
YCTPOMCTB,  HAXOASIIMXCS B  BEICHUM  IOJPa3ENICHUs,
ONEPATUBHBIM MIEPCOHAIOM;

- IloaroroBka mepeuyHs pabOT MO TEKyIIEW HKCIUTyaTalluu u
IJJaHa  WUX  BBIIOJHEHUS  MEPCOHAJIOM  COBMECTHO €
PYKOBOJUTEIIEM, OTBEYAIOIIUM 3a IKCILTyaTalHIo
AIIEKTPOTEXHUYECKOTO 000PYAOBaHUS.

YMeHus:

- CocTaBJATh OTYETHBIE IOKYMEHTHI;

- Ompenenare COCTaB U IOCIEJOBATEIBHOCTh HEOOXOAUMBIX
JeICTBUI NpU BBINOIHEHUU paloT;

- AnanusupoBaTh HH(pOpMalLHo0, GOPMHUPOBATH MPEACTaBICHUE
0 CUTYallUN.

3HaHus:

- TpeOoBanuss  oxpaHbl  Tpyda TpH  OKCIUTyaTalluu
AJIEKTPOYCTAHOBOK (JIJIsSi COCTABJICHHSI MTEPEUHsS pabOT B TOPSIKE
TEKYIIeH HKCILTyaTaIim);

- [IpaBwmita sKcITyaTanuu 3JIEKTPOTEXHIIECKOTO 000pYIOBAHUSI.

20.042 «PaboTHUK O TUATHOCTHKE 000PYIOBAHUS NIEKTPUUECKUX CETeH MeTo1aMu

WCTIBITAHUN Y U3MEPEHUIN




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

TpynoBbie 1elCTBUA:

- KonTpons mapameTpoB BBOJOB U NIPOXOJHBIX H3O0JISTOPOB,
TpyOYaThIX  pa3psSAHUKOB  METOAAMH  HEpa3pyIIAoIIETro
KOHTPOJIS;

- KoHTpons mnapamMeTpoB KOMMYTAIMOHHOTO OOOpYIOBaHUs
METOJaMH HEPA3PYLIAOIIEr0 KOHTPOJIS;

- KonTposnp mapamMeTpoB  CHIOBBIX  TpaHC(HOpPMATOpPOB,
aBTOTpaHC(HOPMATOPOB M MACISIHBIX PEAKTOPOB METOJaMU
HEpa3pyILIAOUIEr0 KOHTPOJIS;

- KonTpons mnapameTpoB KOMIUIEKTHBIX PACIPEACTUTEIBHBIX
YCTPOMCTB BHYTPEHHEH W HApPYKHOM YCTAaHOBKH METOJAMU
HEepa3pyILaIIero KOHTPOJIS;

- KoHTpons mapamMeTpoB HU3MEpPHUTEIBHBIX TpPaHC(HOPMATOPOB
METOJaMH HEPA3PYLIAOLIEr0 KOHTPOJIS;

- KoHTponms mapaMeTpoB BO3AYIIHBIX M KaOEIbHBIX JIMHUAN
AJIEKTpoIiepead METOJaMU HEepa3pyIIarIIero KOHTPOJIS.

YMeHus:

- O6cnyxuBaTh M3MEPUTENbHOE 000pYyIOBaHUE, MPUMEHIEMOE
OpU M3MEPEHHMU IapaMeTpoB OOOpPYIOBAHUS 3NEKTPUUECKUX
ceTei;

- IlpumensaTs cpenctBa UMHAMBUAYAJBHOM — 3alUUTBI U
AIIEKTPO3AIIUTHBIE CPE/ICTBA;

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

- [IpuMeHsITh cripaBOYHBIE MaTepUalbl B 00JACTH TEXHUYECKOTO
JMarHOCTUPOBaHUA  OOOPYAOBAaHHUS  AJIEKTPUUYECKHX  CeTeil
METOJAMH UCIIBITAHUM U U3MEPEHU .




3HaHUS:

- BO3MOXHOCTH HMCIIONB30BaHMsI KOHTPOJIBHO-U3MEPUTENBHON U
JIMarHOCTHUYECKOH arapaTypsl;

- OCHOBBI WEKTPOTEXHUKH U NIEKTPOHUKH;

- [IpaBuina yCcTpoMCTBa 3JIEKTPOYCTAaHOBOK;

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

- OCHOBHBIE METO/Ibl HEPA3PYLIAIOIIET0 KOHTPOJIS;

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

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

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

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

- KoHCTpYKTUBHBIC B TEXHUYECKHE OCOOCHHOCTH, YCTPOWCTBO U
TEXHUYECKHE  XApAaKTEPUCTHKH  INPUMEHSAEMBIX  CPEICTB
M3MEPEHUI U NCIIBITaTEIbHOIO 000PY10BaHUS;

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

- VYCTpOMCTBO M OCHOBHBIE TEXHHYECKHUE XapaKTEPUCTUKU
000pyIOBaHUs AIEKTPUUECKUX CETEH.

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

ABTOMATHKHU SJICKTPUYCCKUX ceTeiy

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

TpynoBeie 1elCTBUS:

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

- OmnpeneneHue 3JIEMEHTAapHBIX HEUCHPABHOCTEH MPOCTHIX
3aILHNT;

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

Ymenus:

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

- IlpomsBomuth paboTEl ¢ coOmoAeHHEM TpeOOBaHMIA
0€30I1aCHOCTH;

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

- PaboTaTh ¢ M3MEpUTETHFHON U UCTIBITATEIILHON anmapaTypoi.




3HaHUS:

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

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

- IlpaBunma Oe3omacHOCTH TpH PabOTe C HMHCTPYMEHTOM W

IIPUCTIOCOOIEHUSIMH;

- DnektpousMepuTenabHble  HPUOOPBI M 3JIEKTPUUECKUE
M3MEPEHMS;

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

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

- Csenmenuss 00 ycrpoictBax P3A, mnpuMeHsembix Ha
000pyI0BaHUU AIIEKTPUUECKHX CETEH;

- PexxuM paboThI akKyMYJISITOPHBIX OaTapei;

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

- OCHOBBI TEXHUYECKON MEXaHUKH, (U3UKH;

- Knnaccudukanus pene;

- VICTOYHUKHN M CXEMBbl NMHUTAHHUS MOCTOSHHOTO U TEPEMEHHOIO
ONEPATUBHOI'O TOKA;

- [IprHIMnN nelicTBus pene;

- IlpuBoABl BBICOKOBOJBTHBIX BBIKIIOUYATENEH U  OCHOBBI
JIMCTAHIIMOHHOTO YIPABJICHUS UMH;

- OcHoBHbIE TpeOOBaHUSI MPHU MPOBEPKE MPOCTHIX YCTPOUCTB
P3A;

- OcHOBHBIE TPeOOBaHMS K peIeHON 3alIuTe;

- OCHOBBI PHEPTETUKH, DTIEKTPOTEXHUKH U aBTOMATHKH,

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

- Ha3naueHue ciecapHOro M MOHTEPCKOTO HMHCTPYMEHTA,
MIPUMEHSEMOT0 IIPU PEMOHTE MPOCTHIX 3aIIUT;

- KoHCTpyKIIMM M 3allUTHBIE XapaKTEPUCTHUKU aBTOMATUYECKHUX
BBIKJIFOYATEIICH.

16.147 «Crieranuct 1no NpoeKTUPOBAHUIO CUCTEM 3JIEKTPOCHA0KEHUSI 0OBEKTOB
KalUTaJIbHOTO CTPOUTENIHCTBA»




I1K-1174/A/01.6/1
CIOCOOEH OCYIIECTBIISATh
pa3paboTKy pabodeii
JOKYMEHTAIIUH CUCTEM
INEKTPOCHAOKECHHUS
(35meKTpocHaOKEeHME,
OCBEIICHNUE, 3a3eMIICHHE,
Ka0eNbHbIC ¥ BO3YIIHbIC
ceTn) 0OBEKTOB
KaIluTAIIbHOT'O
CTPOUTEIHCTBA

TpynoBbie 1elCTBUA:

- IloaroroBka cneuudukanuu B cocTaBe KOMILIEKTa paboueit
JIOKYMEHTalUH;

- Pa3paboTka 3CKH3HBIX YepTexeil OOMMX BUIOB HETUIIOBBIX
N30SI,

- OmnucaHue pEeKOMEHAYEeMbIX METOJOB MOHTa)xa Kabened u
IIPOBOJIOB;

- CocraBnenue u odopmiieHue crenudukanuu o0opyI0BaHus,
U3JIeJINI 1 MaTEepUaJIOB;

- IlpoBepka TekcTOBON U TpaduyecKkoil dYactell paboueit
JOKYMEHTAIIUN CHCTEM AJIEKTPOCHa0XKeHUs (JIeKTpocHa0XKeHue,
OCBEILIEHUE, 3a3eMJIeHue, KalelbHble U BO3AYIIHBIE CETH) Ha
COOTBETCTBUE  YTBEP)KICHHBIM  NPOEKTHBIM  PELICHUSIM
MIPOEKTHOH TOKYMEHTAIIUH;

- Pazpabotrka pabGouux depTexkei, NpeaHa3HAYCHHBIX IS
MIPOM3BOJICTBA DJIEKTPOMOHTAKHBIX PaldOT.

YMeHus:

- OueHuBaTh COOTBETCTBHE pabodeil JOKYMEHTAUU HPUHSATHIM
IPOEKTHBIM PELICHUSAM IPOEKTHOW JIOKYMEHTALUU CUCTEMBI
AIEKTPOCHAOKEHNS,

- YuTaTh 3CKU3HBIE M pabouue 4yepTeXHu IpapuuecKkoil dacTu
paboueil u IPOEKTHOM TOKyMEHTAalUU;

- OnpenensaTh cXeMbl U METOJIbl MOHTa)Ka 3JIEMEHTOB CHUCTEMBbI
DIIEKTPOCHAOKEHUST B 3aBHCUMOCTH OT MPUHSATBHIX TEXHUYECKUX
pernieHuit paboueit JOKyMEHTAIINH;

- [IpumensaTs nporpammHbie CpeacTBa A opopmiieHus padoueit
JIOKYMEHTAIlUU CHUCTEM JIEKTPOCHAOXKeHUs (JIeKTpOoCHa0kKEeHNE,
OCBEIICHUE, 3a3eMJICHHE, KaOelbHbIe W BO3IYIIHBIE CETH)
(TOKyMEHTOB B TEKCTOBOM Qopme, pabouux uepTexei,
cnenuduKanuu o0opy10BaHUS U U3AETUN);

- Bribupats anroput™, crnocoObl pa3paboTku M 0(hOpMIIEHUS
ACKU3HBIX M pabounx 4epTekeld B COCTaBE KOMILUIEKTa paboyeit
JIOKYMEHTAIlUU CHUCTEM JIEKTPOCHAOXKeHUs (JIeKTpOoCHa0kKEeHNE,
OCBEIICHNE, 3a3eMJICHHE, KaOeTbHbIE M BO3AYIIHBIE CETH).




3HaHus:

- CxeMbl W METOAbl MOHTaXa DJIEMEHTOB  CHCTEMBI
AJIEKTPOCHAOKEHNUS,

- CucreMa yclnoBHBIX 0003HaUYE€HUN B IPOEKTUPOBAHUU;

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

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

- [IpaBuia TeXHMUECKOW 3KCIUTyaTallluy 3JIEKTPUUYECKUX CTAaHLIUN
U CeTeli;

- [IpaBuiia TEXHOJIOTMYECKOT 0 (YHKIIMOHUPOBAHUS
AIEKTPOIHEPrETUYECKUX CUCTEM;

- [IpaBuina pabotel B CAIIP miis ohopmIIeHHS YepTeKEH;

- TpeboBaHusi HOPMATHUBHBIX IMPABOBHIX AKTOB U JOKYMEHTOB
CHUCTEMbl TEXHUYECKOI'O PEryJIMpOBaHUs B IPajOCTPOUTEIIHHON

JIEATEIbHOCTH K YCTPOHCTBY y3J10B CUCTEMBI
3JIEKTPOCHAOKEHHUS;
- TumoBble TPOEKTHBIE PEIIEHHWS MO y3JaM CHUCTEMBI
3JIEKTPOCHAOKEHUSI.

2.2. XapakTepucTHKa HOBOr0 BHJa NPOo(eCcCHOHAIbHON IesiTeJJbHOCTH, HOBOM
KBAJIH(pUKALMU

B pesyinbrare ocBoeHHUs JONMOJHUTEIBHON 00pa3zoBaTeiabHON nporpaMmsl « Cneyuanucm
8 chepe sneKmposHepeemuKyU U NeKMpOmexXHuKyy CaymaTeib JOJKeH ObITh TOTOB K 00JacTu
po¢eCCUOHATILHOMN EATEIbHOCTH, 00bEKTaM U 3a7ayaM.

Oobnacmo/chepor  nipodecCUOHATBHON — JIEATEIBHOCTH  CAyIIATENs,  MPOIIECAIIEro
o0y4yeHue 1o nporpaMMe npoQeccuoHaNbHOM MepenoroTOBKH BKIIOYAET:

- 40 CkBO3HBIE BH/IbI NPOPECCUOHATBHOMN JESATENLHOCTH B IPOMBILIIEHHOCTH (B cepax:
MPOEKTUPOBAHUS U SKCIUTyaTallUd 3JIEKTPOIHEPIeTUUECKUX CHUCTEM, AJIEKTPOIHEPIeTHUECKUX
KOMILJIEKCOB, CUCTEM DJICKTPOCHA0KEHHS, aBTOMATU3AIINH U MEXaHH3AIMX TIPOU3BOJICTBA).

- 24 ATOMHasi MPOMBIIIUIEHHOCTH (B c(epax: MPOEKTUPOBAHUS U IKCIUTyaTalli 0OBEKTOB
AJIEKTPOIHEPTETUKH; TEXHUYECKOTO OOCIYy)KMBAaHUS M PEMOHTA DIIEKTPOMEXaHUYECKOTO
o0opynoBaHus).

- 20 DnexkTposHepreTuka (B cepe 3JIeKTPOIHEPTETUKU U DIIEKTPOTEXHUKH).

- 16 CTpOoUTENLCTBO M KUWINIIHO-KOMMYHAJIbHOE X035HCTBO (B chepe NPOEKTUPOBAHUS U
IKCILTyaTaIlui 0OBEKTOB AIMEKTPOIHEPTETUKH ).

- DIEKTPOIHEPreTHKA U IIEKTPOTEXHHKA.

Ob6vexmamu ipoPpecCUOHANTBHON 1eATeTHLHOCTH SBISIFOTCS:

- OJICKTPUYCCKUEC CTAHIWHN U ITIOACTAHIIUH.

- DJIEKTPOIHEPTeTHUECKHUE CUCTEMBI M CETH.

- CHCTEMBI 3J'IeKTpOCHa6)KeHI/I$I ropoJ0B, MPOMBIINIJICHHBIX Hpe}IHpI/IHTHﬁ, CCJIBCKOT'O
X035ICTBa, TPAHCTIOPTHBIX CUCTEM H UX OOBEKTOB.

- peJieliHas 3aluTa i aBTOMATH3AIUs JIEKTPOIHEPTETHICCKIX CUCTEM.



- DHEPreTUYECKHE YCTAHOBKH, DJIEKTPOCTAHIIMU M KOMIUICKCHI Ha 0a3e BO30OOHOBISEMBIX
HMCTOYHUKOB YHEPIHH.

- OJJICKTPUYECKHE MAIIMHBI, TPAHC(HOPMATOPHI, IIEKTPOMEXAHUUYECKHUE KOMIUICKCHI M
CUCTEMBbI, BKJIIOYAas UX YIPaBJICHHUE U PETYIUPOBAHUE.

- DJEKTPUYECKUE W  DJIGKTPOHHBIE  ammaparbl, KOMIUIEKCHI M CHCTEMBbI
ANEKTPOMEXAHUYECKUX U AJIEKTPOHHBIX allllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA M CUCTEMbI
yIPABJICHUS TOTOKAMH SHEPIHUH.

- DJIEKTPUYECKAsT U30JIALUS AJIEKTPOIHEPIEeTUUECKUX U IIIEKTPOTEXHUUECKUX YCTPOMCTB,
KaOeNbHbIE W3JENUs U MPOBOJAA, DBJIEKTPUUYECKHE KOHACHCATOPBI, MAaTepuaabl U CHUCTEMbI
ANEKTPUUYECKON M3OIISALUHU ICKTPUUECKUX MAIIUH, TPAaHCPOPMATOPOB, Kabenel, AeKTPUIECKIX
KOHJIEHCATOPOB.

- 3JICKTPUYECKOE XO35IUCTBO U CETH MPEANPHUATUM, OpraHU3alui U YUPEIKICHUH.

- 3JICKTPOOOOPYIOBaHNE HU3KOTO U BEICOKOTO HATIPSIKEHUSI.

- MOTEHIIMAILHO OMACHBIE TEXHOJOTUYECKUE MPOLIECCHl U MPOU3BOJCTBA JICKTPUUECKOM
SHEPTUH.

- METOJIbI U CPEJICTBA 3AIUTHI YEIOBEKa, MPOMBIIIEHHBIX OOBEKTOB U Cpebl OOUTAHUS
OT aHTPOTIOTEHHOTO BO3JICUCTBHS DJIEKTPUUECKUX U MATHUTHBIX TTOJICH.

BEIMyCKHUK MpOrpamMMbl JIOJDKEH YMETh pemaTh NpodecCHOHANbHbBIE 3adauu 10 BUIAM
npodaAeaTenbHOCTH:
Koncmpyxmopckuii:
- [IpoexTupoBaHue IEKTPUUYECKUX CETEH U AMEKTPOTEXHUUYECKOTO 000PY10BaHMSL.
OKCnyamayuoHHblIL:
- DKcITyaTalnys BbICOKOBOJIBTHOTO 3JIEKTPOOOOPYI0BAHUS IIEKTPUUECKUX CETEH.

B pesynpraTe OCBOEHUs IOMOJHUTEIBLHOM 0Opa3oBaTeNbHOM NpPOrpaMMbl CIyILATENb
JOJDKEH  00JlafaTh  CHOCOOHOCTSIMM K BBIIIOJIHEHMIO HOBOIO BHAA J1eSITeJIbHOCTH
COOTBETCTBYIOIIETO  IpPHCBAaEMOM KBAJTU(HUKAIUM HMH)KEHep MO0 NPOeKTHPOBAHMIO,
00CIy’)KHBAHHUIO M IKCIUIyaTallMH JJIEKTPOTEXHHMYECKOro 000pPyI0BaHHUS IJICKTPHYECKHX
ceTell M CMCTEM JIEKTPOCHAOKEHHUsI.

3. CTPYKTYPA M COAEPKAHUE TPOTPAMMBI (PABOYHE ITPOT PAMMEI
TUCHUILIMH (MOAYJIE)

3.1. TpynoeMKoCTbh NPOrpaMMbl

TpynoeMKOCTs IporpamMMmbl BKJIXOYas BCE BHJABI ayJIUTOPHOW W BHEAYAUTOPHOMN
(camocTosITENbHOI) PabOThI COCTABIISET:

- 29 3a4eTHBIX €IUHMNIL;

- 1044 ax. 4.

CtpykTypa mporpaMMbl C YyKa3aHHE€M HAUMEHOBAaHUS IUCHUIUIMH (MOAyleW) U HX
TPYZIOEMKOCTH Tpe/ICTaBleHa B Tab. 3.

VYueOHBI TUTAH JIOTIOJIHUTENIBHONW O00pa30BaTEIbHOM MPOTpaMMBbl TPEACTABICH B
MIPUIOKEHNE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.

Ta0numa 3
CtpykTypa nporpaMmsl 1 pOpMBI aTTeCTallUN
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18.1 | TemmoBas yacTh TTpo6in
ANEKTPHYCCKUX 2 14 14 13 eMHas
CTaHLIMH 7 JIEKITH
A
18.2 | IIpomexyTouHas 210
. aTTecTauus 0ol 3 03|17
19 OJNeKTpoMarHuTHas 3 4 %
COBMECTHUMOCTh 1 : 4 |03 . ager ¢
0 3 7 OLIEHKO
19.1 | DnexTpoMarHuTHas IIpoGun
COBMECTHUMOCTD 2 4 4 5 eMHast
9 JIEKIIA
A
19.2 | [IpoMexyTOuHas 210
. aTTecTauus 0 3 03|17
20 ACIY u 2
yIpaBJIeHHE 9 4. 4 103 24, 3auer ¢
pexxuMamu paboTHI 0 3 ’ 7 OLICHKOI
cere
20.1 | ACAY u ) TTpo6a
yIpaBJICHHE 4 4 7 eMHas
eKUMaMH PabOThI 7 JIEKIH
p p
cerent s
20.2 | TIpomexxyTouHast 2.1 0.
. aTTecTauus 0 3 03|17
21 Hotepu
ANEKTPOIHEPTUH U 2 14 14 Saer
MOIIIHOCTH B 9. 14 | 0.3 .
3 7 OIICHKOU
DIIEKTPUYECKUX 0
CeTSIX
21.1 | Tlorepmu oot
DIIEKTPOIHEPTUH U 5 pobu
eMHas
MOIIHOCTH B 7 14 14 13 nex
IMEKTPUUYCSCKUX ;
CeTSIX
21.2 | TIpomexxyTouHast 2.1 0.
. aTTecTanus 0l 3 03|17
22 DKcrutyaTauus 3
BBICOKOBOJIETHOTO 1 4 4 |03 2. 3auer ¢
06opynoBaHus 0 3 7 OLICHKOH
22.1 | DkcmuryaTanus [Tpo6in
BBICOKOBOJIBTHOT'O 2 €MHas
4 4 25
obopynoBaHus 9 JIeKnu
A
22.2 | IlpomexyToUHAas 210
. aTTecTaus 0 3 03|17
23 Hroroas 3|3 3 |05 32 Hrorosas
aTTeCTalus 6.| 5 ’ 5 aTTeCTalMOHHAsA




0 pabora
HUTOI0: 1

0115

41410 0 174 71 gg 0

4.1 1 '

0

3.2. Cogepxanmne nmporpamMmmbl (padoyue NporpaMMbl JMCHUILIAH (MOyJI€eil)
Coneprxkanue TUCUUILTAH (MOJIyJIeH) peAcTaBiaeHo B Ta0. 4.

Tabnuua 4
CopepxaHue TUCHUILUIMH (MOIYJIEH)
Ne HaunmenoBanue
JTUCIUTUINH (MOJTyJIeH ) Conepkanue TUCUHUILIUH (MOTYIIEH)
1. | IloTepu 37€KTPOIHEPTUU U MOIITHOCTH B DJIEKTPUUECKUX CETIX
1.1. | [Totepu anekTposHeprun U | XapaKTepUCTHKA MPOOIEMBI CHIKCHHS ITOTEPh

MOIIHOCTH B
QJICKTPHUYCCKUX CCTAX

ANEKTPOIHEPIUN AKTYaIbHOCTb 331a4l CHUKEHUS I1O0TEPh
AIIEKTPOIHEPIUU. 3HAYEHUS OTEPH FIEKTPOIHEPTHHU B
sHeprocucrteMax P®. OCHOBHBIE MOHATHS U ONIPEAEIICHHUS.
VYKpynHeHHas CTpyKTypa (paKTUYECKUX MOTEPh
anekTposHepruu. HebamaHcsl 3eKTpoIHEpPrun Ha 0ObEKTaXx.
Hopmupoanue noreps anexkrposnepruu. CTpykTypa notepb
MOIIIHOCTHU U 3JEKTPOIHEPIHH B JIEMEHTAX
ANEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOkeHus. [letanbHas CTPYKTypa OTYETHBIX
notepsk. [loTepu MOIIHOCTH B BO3YILIHBIX U KaOEIbHBIX JIH-
HUSX pa3iIM4YHBIX KJIACCOB HampsbkeHud. [lorepu momiHoCcTH
B CHJIOBBIX TpaHc(opmaropax. [lorepu B 1ONOIHUTETEHOM
000pyI0BaHUU MOACTAHIMNA. Pacxo/ 31eKTpo3Hepruu Ha
coOCTBEHHBIE HYK/bI ToicTaHIui. Cuctema ydera
anekTpodHeprun. Kommepueckne norepu. TpaH3uTHbIE
notepu. MakTopbl, BIUAIONINE HA OTAEIbHBIE
COCTaBJIAIOIIME NOTEPb. METObI OLIEHKU M aHAJIN3a IOTEPh
AEKTPOIHEPIUH. XapAKTEPUCTUKA METOIOB U aITOPUTMOB
pacueTa noTepb IEKTpoIHEprun. Pacuer ycioBHo-
MOCTOSIHHBIX MOTEPbh MOIIHOCTH U 3JEKTPOIHEPTHH B
000pyIOBaHUU JEKTPUUECKUX ceTell. PacueT Harpy304HbIX
MIOTEPHh MOIIHOCTH U 3JIEKTPOIHEPTUU B IIIEMEHTAX
AIIEKTPUUYECKUX ceTel. XapaKTepUCTUKH IpadUKOB
Harpy3ku. HTerpupyromme MHOKHUTENN. PacueT moTepp
AIIEKTPOIHEPTUH MO TpaduKy Harpy3ku. MeTo bl
oTpezieNieHUs] Harpy304YHbIX MOTEPh: METO1 HAaUOOIBIINX
Harpy3oK, METOJl CPEIHUX HArpy30K, METOJ CPEJHUX CYTOK,
METO/I TO3JIEMEHTHBIX PacueToB. AHAIN3 TEXHUYECKUX
notepb. COBpEMEHHBIE TPOIPAMMHBIE KOMILJIEKCHI 110
pacuety notepb: TpeGoBaHUs K IPOrpaMMHBIM KOMIUIEKCaM,
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HCIIOJIB3YEMBIM JIJIS1 PACUETOB MOTEPH. MIX BO3MOKHOCTH U
xapakrepuctuku. MHpopmanmronHas o0eceueHHOCTh
pacuetoB. [loctoBepHOCTH Oo1leHKH 1TOTepb. [IpeacraBnenue
PE3yJIbTaTOB OLEHKU ITOTEPh. MEpOoNpUsATHS IO CHUKEHUIO
MOTEPH JIEKTPOIHEPTUU U OLICHKA UX SKOHOMHUYECKOU

3¢ (HEeKTUBHOCTH B COBPEMEHHBIX YclIoBUsX. Kitaccupukanus
MEPOIPHUATHI 110 CHUKEHUIO ITOTEPH SJIEKTPOIHEPTUU.
[Tpobnembl BHEAPEHUSI MEPOTIPUSTHIA IO COKPAILIEHUIO
MOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHUSIX.
CoBpeMeHHbIE KPUTEPUU OLIEHKH SKOHOMHUYECKOM

3¢ (HEeKTUBHOCTH MPOEKTOB: YUCTHIA AUCKOHTUPOBAHHBII
JI0X0J1, BHYTPEHHSSI HOpMa TIOXOJAHOCTH, HHTETpaIbHbIN
CPOK OKYIIa€MOCTH, JUCKOHTUPOBAHHBIE 3aTPATHI.
Konkypupyromue 3¢ dexts OnpeneneHue onTUMaIbHBIX
3HAUYEHUM MapaMEeTPOB JIEKTPUUYECKHUX CETEH PHU
IIPOEKTHpOBaHUU. Bb1OOp cedenuii mpoBoOB U KMl Kalenen
Y HOMUHAJIbHOTO HAIPSHKEHUS 10 YCIIOBHUSIM
HKOHOMHYECKOW eJIeCO00Pa3HOCTH MPH MPOSKTUPOBAHUN
(cM. Kypc DIEeKTPUYECKHE CETH DIIEKTPOIUTAIOIIUX CUCTEM).
OpranuzalvoHHbIE MEPOIPUATHS [0 CHUKEHUIO MOTEPh
aneKTpo3Heprur. ONTUMHU3ALUS PEKUMOB IO HANPSIKEHUIO
U peakTUBHON MolHOCTH. ONTUMH3AIMs YPOBHS pabovero
HanpspkeHus [ToHsTHE eCTECTBEHHOIO M 3KOHOMUYECKOTO
pacrpeziesieHusi MOITHOCTEN B 3aMKHYTBIX CETSIX.
Pa3mblkaHNE 3aMKHYTBIX CETEH B ONTHUMAJIBHBIX TOYKAX
Ontumuzanus pexxuMoB padoTsl TpaHCHOPMATOPOB HA
NOJCTaHLUAX. BelpaBHUBaHUE 3arpy3KkH (a3 TMHUHA.
[ToBbIlIEHNE YPOBHS AKCILUTyaTallMl ceTU. TexHu4yeckue
MEPOIPUSITHS 110 CHUIKEHUIO IIOTEPH DJIEKTPOIHEPTUH.
KomneHncanus peakTHBHON MOLTHOCTU. BbIOOp HCTOUYHUKOB
pEeaKTUBHOM MOIIHOCTH. CHUKEHUE HEOJHOPOIHOCTU
3aMKHYTBHIX ceTei. [IpogonbHas eMKOCTHAsT KOMIIEHCAIUS
WHIYKTUBHOI'O CONPOTUBIICHUS JIMHUN DJIEKTPONEPEAAUN.
PerynupoBaHue MOTOKOB MOIIIHOCTH B 3aMKHYTBIX CETSX.
MeponpusTust 1o peKOHCTPYKLIUU CETH. 3aMEeHa
CYIIECTBYIOIIUX MPOBOJIOB JIMHUN U TpaHCHOPMATOPOB
nozacraHiuil. CTpOUTENBCTBO HOBBIX JIMHUNA U
TpaHCPOPMATOPHBIX MOACTAHLIUN. YBEIUYEHHUE
HOMMHAJIBHOT'O HAIIPSKEHUS CETH.

1.2. | IlpomexxyTouHas IIpomexxyTouHast arrecTanus
aTTecTanus
2. | DIEKTpOIHEPTreTHUECKUE CUCTEMBI U CETH
2.1. | DNeKTpoIHEPTreTHYECKIE TexHUKO-I)KOHOMUYECKUE OCHOBBI TPOEKTUPOBAHUS
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CHUCTCMBI U CCTHU

ANEKTpUUeCcKuX cereil. OCHOBHBIE 33/1a4i IPOECKTUPOBAHUS
ANEKTPUYECKUX ceTell. KannTanbHble BI0KEHUS HA
COOPYEHHE BO3IYIIHBIX U KaOEIbHBIX JTMHHM.
KanuranbHble BIOXKEHHUS HA COOPYKEHUE TOHMKAIOIINX
nojactaHmil. 3aepKKu Ha aMOPTU3ALIMIO U 00CTYKUBaHUE
ceTH. 3aTpaThl HA KOMIIEHCALIUIO ITOTEPD AIEKTPOIHEPTUHU B
cetu. lloHATHS HOPMUPOBAHHOIO CPOKA OKYIIAEMOCTH,
koddpuimenTa 3G PEeKTUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KPUTEPUS
skoHOMHYecKoU I dexTrBHOCTH. Kitaccupukamms
noTpeduTeneil Mo CTeneHu HaJAeKHOCTH IEKTPOCHAOKEHUSI.
Omnpenenenne BEPOSTHOTO yiiepOa OT mepepriBa
anekTpocHaOxeHus. bamaHcel MOIIHOCTEH B
AJIEKTpOIHEpreTrdeckont cucreme. CocTapisoniye 6aJaHncoB
AKTHUBHOM M pEaKTUBHOI MOILHOCTH B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX U PalOHHBIX CETX.
BrisiBieHre He0OX0IMMOCTH YCTAHOBKH JTOTIOJTHUTEIbHBIX
HMCTOYHUKOB PEAKTUBHOW MOIIHOCTH. ICTOUHMKH
PEaKTUBHOU MOILIHOCTH B 3JIEKTPUUECKUX CHUCTEMAX, UX
TEXHUYECKHE U SKOHOMUYECKHE XapaKTePUCTUKU. BrIOOD
MOIIIHOCTH U TUIIa KOMIIEHCUPYIOUIUX YCTPOUCTB 1O
YCJIOBHSIM OajlaHCca peaKTUBHOM MOITHOCTH B DJIEKTPUUECKON
ceTH. [IpuHIMIIBI PKOHOMUYECKOTO pa3MELICHUS
KOMIIEHCUPYIOIIMX YCTPOUCTB Ha MOJACTAaHIUAX ceTH. Bridop
OCHOBHBIX [IapAMETPOB JEKTPUUECKUX CETEH IIPH
npoeKkTHpoBaHUU. OCHOBHBIE TUIIBI KOHPUTYpaLUi CXEM
NIEKTPUYECKUX CETEN U X KAYECTBEHHBIE XapAKTEPUCTUKH.
Bb160p HOMUHAJIBHOTO HaNpsKEHUS! y4acTKOB ceTu. BeiOop
YCTQHOBJIEHHOM MOIIIHOCTH TPAaHC(OPMATOPOB
MOHMKAOLIUX MOACTAHIIUI: 5JKOHOMUYECKOE KOJIMYECTBO U
HOMHUHAJIbHBIE MOITHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTpaHUYEHUSs, I0IYCTUMBIE IEPETPY3KHU B PA3IUUYHBIX
pexxumax. Beibop cxeM pacrpeaenuTeNbHbIX YCTPOUCTB
MOHMKAOIIUX MoACTaHIUI BpiOOp MpOBOIOB BO3YLIHBIX
JMHUAN ¥ CEYCHUN TOKOBEIYIIUX KU Kabemei:
HKOHOMUYECKHE TapaMeTphl, TEXHUUYECKHE OTpaHUuEHUS,
JIOITYCTUMBIE TIEPETPY3KH B PAOOUNX PEeXKUMAX. AJITOPUTM
BbIOOPA ONTHMAJILHOTO BapUaHTa CXEMBI CETH.

2.2. | IIpomexxyTounas ITpomexyTouHas aTTecTalus
aTTecTanus
3. | DnexTpoMexaHUKa
3.1. | DnekTpomMexaHHUKa OnexTpuieckrue MauHbl. Tpanchopmatopsl. Pexumbl

paboThI ANEKTPUYECKUX Ma-IIKH (JIBUraTesb, TOPMO3,
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IeHEepaTop); NpeoOpa30BaHNUE SHEPTUU B ITUX PEXKHUMAX.
KoHcTpykiust 1 mpuHLIMT IEHCTBHS TpaHchopMaTopa.
PaboTa TpanchopmaTopa npu X0JI0CTOM X0J€ U HOJ
Harpy3ko# (koa¢puiueHT rpancopmaiui, OCHOBHbIE
ypaBHeHMs1). OCHOBHbBIE YPaBHEHUS U CX€-Mbl 3aMEILEHUS
Tpancpopmaropa. HomuHansHOe HanpspkeHue KOPOTKOTO
3aMbIKaHUs, €ro BbI-00p. ONBITHOE OIpeesIeHUEe
[IapaMETPOB CXEMbI 3aMELIEHUS 110 PE3yIbTaTaM OIBITOB
X0JIOCTOTO X0O/1a ¥ KOPOTKOTO 3aMblKaHus. I3mMeHeHue
HaNpsDKCHUs TpaHCPOpMaTopa MPH U3MEHEHHH €T0
Harpy3ku. CriocoObl ¥ CXeMbl PEryIMPOBAHUS HANPSHKEHUS
Tpa"cpopmaTtopa. CXeMbl U IPyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U IIEPEXOHBIX IIpoueccax. ACHHXPOHHBIE
MamuHbl. KOHCTpYKIHS ¥ IPUHLAIIL JEHCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenéuusie u
COCPEIOTOUYCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KPYrOBOI'0 Bpa-1atoIEerocs 1nos B Tpex@a3Hbix 00MOTKAX.
Psin cunxponusix ckopocteid. [lpuBenenne pabouero
mpolecca aCHHXPOHHOU MamuHbl (AM) K pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIC YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTprl cxemsl
3amernenust AM, ux GU3NIECKUi CMBICII.
DJEKTPOMarHUTHBIM MOMEHT U MEXaHUUECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTHKU.
Ycnosus ycroituuBoii pabotel Al TpebGoBaHMsI K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyuiieHue mycKoBbIX
coiictB AJl. CriocoOsl peryaMpoBaHus CKOPOCTH.
CunxpoHHbIe MaMHbl. KOHCTpYKIIMS ¥ IPUHLIMIT AEHCTBHS
CUHXPOHHOM MalllMHbl. MarHUTHOE 10JI€ CHHXPOHHOTO
re"epatopa (CI') npu Harpy3ke. Peakius sikopst. OcHOBHbIE
YPaBHEHHUS U BEKTOPHBIE THAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). IMapametpsi CI' B ycTaHOBUBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKHN aBTOHOMHOTrO CI'.
[Tapannensuas padora CI' ¢ ceThlo, CIIOCOOBI U yCIIOBUS
CUHXPOHM3ALMU. Y PaBHEHMSI 2JIEKTPOMAarHUTHON MOIIIHOCTH
Y MOMEHTA. YTII0Bble XapakTepuctuku CM, cratnyeckas
ycroifunBocTh. U-00pa3Hble XapaKTepPUCTUKU

3.2. | [IpomexxyTounas [TpomexyTouHas aTTecTalus
aTTecTanus
4. | OCHOBBI NEKTPOOE30MACHOCTH
4.1. | OcHOBBI TexHuka 6€30MaCHOCTH KaK KOMIUIEKC MEp U MEPOTIPUSATHUH,
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3H€KTpO6C3OHaCHOCTI/I

obecrieunBarouii 6€30MacHOCTh padoT B
ANIEKTpOyCcTaHOBKaX. ONacHOCTh NOPAXKEHUS SJIEKTPUUECKUM
TOKOM. MexaHu3Mbl AEHCTBUS INEKTPUUECKOTO TOKA Ha
OpraHu3M 4esoBeka. BimsHue NOCTOSHHOTO, IEPEMEHHOTO U
TOKOB BBICOKOM 4acTOTbI. HyBCTBUTEIBLHOCTh OpPraHU3Ma
4eJI0BeKa K JEMCTBUIO 3JIeKTprUUecKoro Toka. [loporu
YyBCTBUTEIbHOCTH, HEOTIIYCKAIOIIUNA TOK, CMEPTEIbHBIN
nopor Toka. [IpaBuia TeXHuKH 6€30MacHOCTH OTpeOUuTeNeH
AIEKTPOIHEPruu. DieKTpoycTaHoBKH 10 1000 BoJbT,
anekTpoyctaHoBkH Beile 1000 BoabT. ['pynmsl o
AIIEKTPOOE30MaCHOCTH NEPCOoHala, 00CITYKHBAIOIIETO
AIEKTPOYCTAHOBKU. [[efCTBYIOIIME 3JIEKTPOYCTAHOBKH.
[lopakeHue yenoBeka MeKTpuYeckuM TokoM. I1ytu Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHHE K
TOKOBEJIYILIUM YaCTAM. DJIEKTPOTPABMbI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@®akTopbl, BIUSAIOIINE Ha CONPOTUBIICHUE TEJa YEI0BEKA.
Hanpsixenue npukocHoBenus. lllaroBoe HanpskeHue.
Bo3zaeiicTBue 351€KTpUUECKOT0 MOJIsl HA OPraHU3M YEeJI0BEKa.
IIpaBuna okazaHus NEpPBOU MOMOIIM ITOCTPAAABIIEMY OT
ANeKTpUUecKoro Toka. MckyccrtBenHoe apixanue. Henpsimoit
Maccax cepana. OcBoO0XKI€HHE MOCTPAAABIIETO OT
JENCTBUA JIeKTpUUecKoro Toka. [Ipunsatue Mep npotus
nanenus. [IpuBnedyenue k cebe BHUManus. Kareropuun
MIOMEILEHUH 110 OIACHOCTH NMOPAKEHUS IIEKTPUUECKUM
tokoM. Kareropuu pabot B aniekrpoyctaHoBkax. Hapsin.
Pacniopsbxenune. OpraHn3allMOHHO-TEXHUYECKHE
MEPONPUSITHS 110 OOECTIEUEHUI0 OE30MaCHOT0 POBEACHHUS
paboT B 3NIeKTpOoycTaHOBKaX. JIMia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBe/ieHNe padoT B AJIEKTPOYCTAaHOBKAX.
Opranuzanus padot no Hapsay. Jlomyck 6purajsl k padore.
[TpoBepka oTcyTrcTBUS HanpsKEeHUS. [IopsaaoK HamOKEHUS
MIEPEHOCHBIX 3a3¢MIICHUM. Y CTPOMCTBO 3a3EMJICHUN.
DNeKTpo3amuTHEIE cpeicTBa. OCHOBHBIE DJIEKTPO3AIIUTHBIC
cpelcTBa. JJOMOTHUTENBHBIE AIEKTPO3ALIUTHBIE CPECTBA.
Hcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEJICTB B
anekTpoyctaHoBkax 70 u Bbie 1000 BoabT. [lnakaTel u
3HAKU. DJIEKTPOMHCTPYMEHT. J[BOiHAs N330S
aNIeKTpouHCTpyMeHTa. [IpaBuna 6e30macHoit paboThl.
HcTounuky nuTaHus 3JeKTpOUHCTpyMeHTa. Mcnbitanue
U30JISALUH, TPEOOBAaHUS K U30JALMU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIOCHBIE BWIKHU. THUIBI TPEAOXPAHUTEIICH.
IIpaBuna 3aMeHbl pefoXpaHuTeNel. JIecTHUIbI,
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yCTpPOMCTBO, paboTa, ucnbiTaHus. PaboTa Ha BhIcOTE,
MOCTKH, MTOAMOCTbS, Jieca. be3omacHble pacCTOSIHUS IS
Pa3IMYHBIX KJIACCOB HANPSIKEHUS.

4.2. | llpomexxyTouHas IIpomexxyTouHas arrecranus
aTTecrauus
5. | IIpon3BoACTBO JIEKTPOIHEPTUN
5.1. | IIpouzBoacTBO CTpyKTypHBIE TEXHOJIOTHYECKHE CXEMBI, IPUHIIMIIBI padoT U
3JIEKTPOIHEPTUU ocobennoctu KOC, TOL, I'9C, 'ADC, ADC, I'TOC.
I'paduixy Harpy3Ku SHEProCUCTEM U UX peasln3alus
Pa3IMYHBIMU TUIIAMU JIEKTPOCTAHIUH.
D1eKTpooOopyI0BaHHE SJIEKTPOCTAHIUI U TIOJCTAHIUM: -
BBIKJIIOYATEIIH 0AaKOBBIE U MAJIOMACIISIHBIC; - 3JIETa30BbIC,
BaKyyMHBbI€, 2JIEKTPOMarHUTHbIE. BBIKIIOUaTEIN HArpy3KH; -
pa3zbeAMHUTENM, OTAEIUTEIN U KOPOTKO3aMbIKATEIIH.
CuHXpoHHBIE reHepaTopsl. Tumsl, napameTpbl. CUCTEMBI
oxyaxaenusi. Cucremsl Bo30yxaeHus. CUioBsie
TpaHchopmaropsl. Tumsl, napameTpsl. CUCTEMBI
oxyaxaeHusi. ABrorpanchopmaTtopsl. Pexumsr padotst AT.
TennoBoii pexxum TpancdopmatopoB. TpeboBaHus k cxemam
PVY. Cxemsl PY paananbHOro TUma: CXeMbl ¢ OJHOM U €
JIBYMs cUcTeMaMH COOpHbIX HIMH. CXEeMBbI KOJIBLIEBOT'O TUIIA.
YHpoILIeHHbIE CXEMBI.
5.2. | I[IpomexxyTouHas ITpomexyTouHas aTTecTanus
aTTecranus
6. | Ilepenaua u pacupeneneHue JMEKTPOIHEPTUN
6.1. | [lepenaua u OO011ast XapaKTepUCTHKA JIEKTPUUECKUX CETEH.
pacnpezeneHue Knaccudukanus snekrpuyeckux cereil. Matemaruueckas
INEKTPOIHEPTUH MO/IeJIb JIMHUY 3J1eKTponepenaun. [1-o0pa3Has cxema

3aMEILEeHHs] BO3AYIIHOM JIMHUY, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTUBHOE COIIPOTUBIICHMS, AKTUBHAS U €EMKOCTHAs
MIPOBOANMOCTH, OCOOEHHOCTH CXEM 3aMelleHuUs JIUHUN
Pa3HOr0 HOMHUHAJILHOTO HamnpsikeHus. IlapameTpsl cxemsl
3aMelIeHUs KaOenbHOM TMHUH. PeXuMHbIe XapaKTepUCTUKU
JIUHUU. BEeKTOpHBIE 1MarpaMMbl TOKOB U HANIPSYKEHUMN.
[Tanenue nanpsokenus. IIpogonbHas u nonepednas
COCTABJIAIOLIME BEKTOpa NafeHus Hanpshkenus. [loreps
HanpspkeHus. OnpeaeneHne napaMeTpoB yCTaHOBUBIIIETOCS
pEeKMMa JIMHHUM: 110 JTaHHBIM KOHIIA JINHUU; 110 JaHHBIM
Hayayia TuHuMU. [TapameTpsl U cXeMbl 3aMEIeHUs
TpaHc(hOPMATOPHOTO 0O0PYIOBAHHS TOHUKAIOIINX
noAcTaHiuii. JIByxoOMoTounbsie Tpanchopmatopsl. Cxema
3aMEILECHMs], ONIPEACIICHUE €€ ITapaMeTPOB 110 KaTaJIOKHBIM

JIaHHBIM TpaHcpopmaropa. OnpeeneHne moTepb MOITHOCTH
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B TpaHcpopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3amellieHus, oNpeesieHUE €€ IapaMeTPOB.
[Toncranuu ¢ aBroTpanchopmaropamu. KoHCTpYKTHUBHBIE
0COOEHHOCTH, MOIITHOCTH OOMOTOK, TUIIOBAsi MOII[HOCTh
aBTroTpanchopmaTopa XapaKTepUCTHKHU IpaduKoB
Harpy3ku. Bupl rpagukoB Harpy3ku U MX XapaKTePUCTUKH.
HaunGounpiias u HauMmeHsbInast Harpy3ku. ['o1oBo# rpadux
Harpy3Ku 1o MpoJI0JKUTENbHOCTH. Yneiao yacoB
MCIOJIb30BaHusl Hanbounbieil Harpy3ku THO.
[IpencraBieHure Harpy30K B PACUETHBIX CXEMax
AIIEKTPUYECKUX CETEH: CTAaTHYECKUMU XapaKTEPUCTUKAMU,
MOCTOSITHHOM HArpy3KOH, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM COMPOTUBICHUSIMHU. PacyeTsl yCTaHOBUBIIUXCS
PEKUMOB IPOCTEUIINX IEKTPUUECKUX CeTel. 3aaun
pacueTra yCTaHOBHUBIIMXCS PeKUMOB. PacueTHbIe CXeMbI
AIIEKTPUYECKUX CETEH, pacueTHasi MOLIHOCTb MOICTAaHIUH.
Pacuer pexxrma pa3oMKHYTOM ceTu MeTo10M "B Ba 3Tana'.
Pacuer pexrMa KonbLIeBOH CETH, TOUKA IOTOKOpa3/ea.
OcoOeHHOCTH pacueTa OJJHOPOIHOM JIEKTPUUECKOM CeTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
MIEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE ITOTEPU MOIIHOCTH U
AIIEKTPOIHEPIUH B DJIEMEHTAX WIEKTPUUECKOU ceTH. Bpems
MaKCUMaJbHBIX OTEPh. Ompeenenye 3aTpar Ha
BO3MelleHHne noTepb. OCHOBBI PEryIMpOBaHUS HAMPSKEHUS
Y KOMIIEHCAIIMHM PEAKTUBHON MOIIHOCTH B 3JIEKTPUUECKHUX
ceTsix. O01as xapakTepuCcTUKa pexXuMa HallpsHKeHUH 1
croco0oB ero perynupoBanusi. Hau6onsume paboune
HaNpsDKEHUs AJIeKTpoodopyaoBanus. TpeOoBaHUs K
KauecTBY HalpsikeHus. Perynupyromniye ycTpoiicTBa U UxX
BIIMSTHUE HA PEKUM HaNPSKEHUIN: TeHEepaTophbl
AJIEKTPOCTAHLINN, KOMIIEHCUPYIOINE YCTPOHCTBA
(CMHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapeu,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKH
MPOJIOJIBHOM KOMIIEHCAIIUH, PEaKTOPHI), TPaHCHOPMATOPHI C
peryaupyeMbIM Ko puirenTom Tpanchopmanuu. OueHka
JIOCTaTOYHOCTH PETYJIMPOBOYHOIO AHAra3oHa
MOHMXKAOIIETo TpaHchopMaTopa.

6.2. | [Ipomexxyrounas [TpomexyTouHas aTTecTalus
aTTecTanus
7. | PacueThl TOKOB KOPOTKUX 3aMbIKaHUN
7.1. | PacueTsl TokOB KOpoTKuX | OO1Iue cBeneHus 00 AIeKTPOMAarHUTHBIX MEPEXOIHBIX

3aMBIKaHUN

nporieccax. KopoTkue 3aMbpIkaHus U UX KJIaCCH(PHUKAIIUAL.
Jlonymenus, mpuHUMaeMble IPHU pacyeTe KOPOTKOTrO
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sambikanus (K3). [lepexomnblii mporecce mpu Tpexda3zHom
K3 B nenu 6e3 Tpancopmaropos. [lonsatue yrapHoro Toka,
ynapHoro ko3¢ dunnenta. Meroas! onpenenenus Ta.
CxeMbI 3aMeIIeHUs] TPEXOOMOTOYHBIX TpaHCHOPMATOPOB
(ATP), TpanchopmaTopoB ¢ pacuieryieHHONH 0OMOTKON
HU3IIETO HAMPSIKEHUSI, CIBOEHHBIX PEAKTOPOB M UX
napameTpsl. [IpeoOpazoBanus cxem 3aMeleHusl.
[IpakTUueckue METOIbl pacyeTa NePUOIUIECKOM
coctabistoen Toka K3. Pacuer neiicTByroiiero 3Ha4eHus
NepuoANYEecKol cocTansitomiei Toka K3 npu ynaneHHbIx
K3. Mertoa TunoBsIxX KpuBbIX. HecummeTpruyHbie KOPOTKHE
3aMbIKaHUs1, OCHOBHBIC MOHATHA. CxeMa 3aMeleHus
psIMO, OOPAaTHOM U HYJIEBOH MOCIEI0BATEILHOCTEH.
CxeMpbl 3aMeIIeHHs] U ITapaMeTPhl HYJIEBOM
nocneaoBarenbHocTH Tpanchopmartopa (ATP). [Ipumepst Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocnenoBarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'panuunbIe yca0BUs, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMILIEKCHas cxema 3amenieHus. Ognodasznoe K3.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOIIEHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMIUIEKCHas cxeMma 3amenienus. JIByxdaznoe K3 Ha 3emiio.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

7.2. | [Ipomexxyrounas IIpomexxyTouHast arrecTanus
aTTecTalus

8. | IlepexomHble AMEKTPOMEXaHUIECKUE TIPOLIECCHI

8.1. | Ilepexonausbie O6mue nonsitus 06 93C u ee pexxumax. OnpeneneHue
ANEKTPOMEXaHUYECKUE napaMeTpoB cxeMm 3amerienus 9IC i pacueTosB.
IPOLIECCHI Ornpenenenre TOKOB U MOITHOCTEN. Y CIIOBUS

cymectBoBanus pexumoB DIC u ycroitunbocts. [lonsaTue
JIMHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTD
aByxMamnHHon O9C. JlonmyieHys ¥ ynpoIeHus Ipu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctarnueckas ycroitunsocts 9C. JlaBuHa
HaIpSKEHUS, YCTOMYMBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
VY CTOMUNBOCTh CHHXPOHHBIX M aCHHXPOHHBIX JIBUraTeel B
CHUCTEeMax 3JIeKTpocHaOxkeHus. Pe3ynbpTupyromas
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YCTOHYUBOCTh. MepOonpuUATHS 0 YIYUILIEHUIO
ycroiunBocty I9C (10NOIHUTENBHBIE). MeponpusTus mno
VIIYYIICHUIO YCTOWYUBOCTH DDC (peKUMHBIE).

8.2.

IIpomexxyrounas
aTTecrauus

[IpomexxyTouHas arrecrauus

9J'IGKTpI/I‘l€CKaH qaCTb CTaHII

WU ¥ TIOACTAaHINI

DJIeKTpUYecKas 4acTh
CTaAHIIMHI U ITOJACTAHIIAN

Cxewmbl aekTpuyeckux coenunenud TOL, KOC, I'9C u
'ADC, ADC, noacranmmii. O0mIas xapaKTepUCTHKA
COOCTBEHHBIX HYXJ 3JEKTPOCTAHINI U MOACTAHIIUI
(Ha3HaueHue, UCTOYHUKH, CTPYKTYpa MOTpeOUTenei).
Cxembl anekTpocHabxkeHuns cooctBeHHbIX HYx1 KOC, TOL,
ADC, I'DC u noacranuuii. [IpogomKuTenbHbIN pexUM
paboThI AIEKTPOYCTAaHOBOK. BBIOOP ceueHmil mpoBOTHUKOB.
Tepmuueckoe neiicteue TokoB K3. Dnekrpoannamuieckoe
neiictBue TokoB K3 Ha anekTpuyeckue nNpoBOJIHUKU U
anmapathl. PacueTHbie ycioBusi BHIOOpa IPOBOHUKOB U
anmnaparoB. BeiOop MpOBOAHUKOB U AJIEKTPUUYECKUX
armnaparoB: BBIKJIKOYATEIEH, Pa3beICHUTENEH,
BBIKJTIOYATEJIeH Harpy3KH, OTAeIUTeNeH,
KOPOTKO3aMBbIKaTeJIEH, IPEIOXPAHUTEIIEH, U3MEPUTEIIbHBIX
TpaHcGOpMaTOPOB TOKA U HanpsiKkeHHs. OrpaHuYeHre TOKOB
K3. M3mepurenbHble TpaHchOpMaTOphl TOKA U HAIPSKEHUSL.

9.2.

IIpomexxyrounas
aTTecranus

HpOMe)I(y'TO‘lHaH aTTeCTanusa

10.

OKOHOMHKA B OHEPICTUKE

10.

OKOHOMHKA B OHEPICTUKE

CoBpeMeHHbIE TeHACHIUN Pa3BUTHSI TOILTUBHO-
HHEPTeTUIECKOT0 KoMIulekca KanuranpHble BIOKEHHS B
sHepreTudeckue 00bekThl. OCHOBHBIE M 000POTHBIE (HOH IBI
DHEPreTUUYECKUX NMpeanpusaThii. Metoasl pacuera
ce0ECTONMOCTH Ha SHEPTETUUYECKYIO ITPOAYKIIMIO.
Opranuzanus Tpyaa u 3apab0THOM IIaThl HA
sHepronpeAnpusATUax. OCHOBHBIE MOJ0KEHUS METOAUKH
TEXHUKO-OKOHOMHUYECKHX PAacueTOB B SHEPTETHKE.
@DUHAHCOBBIN MJIaH YHEProNpeINPUITHS.

10.

[Ipomexxyrounas
aTTecTanus

[TIpomexxyTouHas arrecranus

11.

TeopeTquCKHe OCHOBBI 2JICKTPOTEXHUKHA

11.

TeopeTnyeckre OCHOBBI
ANEKTPOTEXHUKHU

HauanpHabie cBeieHns 00 2JIeKTpOMarHuTHOM mosie. Ootmme
MOJIOKEHUS FIEKTPOHHON TEOPUU. DIIEKTPOMArHUTHOE TOJIE.
Onektpuueckue siBjeHus1. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUUECKOTO NoJiA. MarHuTHbIe siBieHusl. OCHOBHBIE
XapaKTePUCTUKA MAaTHUTHOTO TIOJISL. DJIEKTPOMarHUTHas
UHAYKIM. OCHOBHbBIE TOHSTHUSI TEOPUU DJIEKTPUUECKUX U
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MAarHUTHBIX LENen. DIEKTPUUECKOE CONPOTUBIICHUE.
Jlunelinble 11eNU NOCTOSIHHOTO TOKA. DJIEMEHTHI 1eneit
MIOCTOSIHHOT'O TOKa. MeTobl pacyera Lenei MNOCTOSHHOTIO
TOKa. DKBUBAJICHTHbIE TPe0Opa30BaHuUs B LIETISAX
MoCTOSTHHOTO ToKa. O0001meHHbIN 3aKk0H Oma. "dopmyria
pa3bpoca". Teopema komreHcaruu. 3akoHbsl Kupxroda.
Metoa KOHTYpPHBIX TOKOB. METO/T y3710BBIX TOTEHI[MAJIOB.
[TpyHIMIT HATTOKEHUS U METOJ HAJIOXKEHMSI. Y paBHEHHE
OanaHca aKTUBHBIX MOLTHOCTEH. MeTo/1 SKBUBAJIEHTHOTO
reHeparopa. [lepegaua s3Heprum OT akTUBHOTO
JBYXITIOJIFOCHHUKA K TacCUBHOMY. Pacdet onHoda3HbIX Lenei
CUHYCOUJAJILHOrO TOKa. OCHOBHBIE 3JIEMEHTHI, IOHATUS U
YpaBHEHUS LIETIeW CUHYCOMAAIBHOIO TOKa. KoMIiekCHbIN
METO/] pacyeTa, BEKTOpHbIE nuarpaMMbl. KoMinekcHas
MOIIHOCTbh. Y paBHEeHHE OallaHca MolTHOCTel. Pe3oHaHc B
aNeKTpu4ecKoi nenu. Komnencanus peakTuBHON
motHocTH. Pacuer addexktuBHOCTH Hcionbp3oBaHus KY.
Pacuer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTAMH.
Jluneitnsit Tpanchopmatop. Tpexdaszusie nenu
nepeMeHHOTo ToKa. Pacder Tpexdas3HbIxX nene npu
coenuHeHUH (a3 Harpy3Kku "3Be3na" Uik YEThIPEXITPOBOIHON
cuctembl. PacueT TpexdasHbIX 1eneil npu coeguHeHnu das
Harpysku "3Be3za" uisi TPEXIPOBOJHON CUCTEMBI.
N3mepenne MonHoCTH Tpexha3HoM 1ETH.

11. | [IpomexyTouHas [IpomexxyTouHas arrectaus

2. | arrecrarys

12. | ABTomaTH3alus U aBTOMAaTUKA AJIEKTPOIHEPTETUYECKUX CUCTEM

12. | ABromaTu3amus u OcHOBHBIE 3371a4M Kypca. ABTOMaTH3aIUs yaeTa

1. | aBromaTHKa AIIEKTPOIHEPTHUU - HHCTPYMEHT MOBbIIeHUS () (PEeKTUBHOCTH

QJICKTPOOHCPICTUYCCKUX
CUCTEM

mpouecca NpOU3BOACTBA, IIEPEad, PACIPEAEICHUS U
notpelieHus 3nekTpo3neprun. Llenu u 3amaun, permaemble
cuctemoil. TpeboBaHUs U IPUHLIUIIBI TOCTPOCHUS
coBpeMeHHbIX AIMMCKY3. Oco0eHHOCTH SHEPreTHIECKOT0
IIPOM3BOJICTBA, 00yCIaBINBAIOLINE IMPOKOE BHEPEHUE
CPEJICTB aBTOMATHUKH. BHIbl aBTOMaTHUKN YHEPIrOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOrM4eCKasi aBTOMaTHKa, aBTOMaTUKa
yIpaBieHUs] HOPMAJIbHBIMH peXHUMaMU, TPOTUBOABapUHOE
ABTOMATUYECKOE YIIPABJIEHUE DJIEKTPOIHEPTIETUUECKUMHU
cuctemamu (OCC - npoTuBOaBapHiiHas aBTOMaTHKA).
ABTOMAaTHKa YIpPaBJIeHUs IyCKOM U OCTAHOBOM Typ0OoO- 1
ruiporeneparopoB. OCOOEHHOCTH aBTOMaTHYECKOTO
yIpaBJIeHUs TypOOreHepaTopaMi aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHNE CUHXPOHHBIX T€HEPATOPOB HA
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napauielbHyto padoty. Cioco0sl M yCIOBHSI BKIIFOUEHHUS.
ABTOMAaTHYECKUE CUHXPOHU3ATOPHI (MUKPOIJIEKTPOHHBIE U
MHUKPOIPOLIECCOPHBIE). ABTOMAaTHYECKOE PETYIMPOBAHNE
HanpspkeHus U peaktuBHoi MoiHoctu (APH u PM) B O9C.
TexHnueckue cpencrsa. ABTOMaTHYECKOE PEryJIupOBaHUe
B030yxaeHus (APB) cuaxpoHHbIX MamuH. CUCTEMBI
BO30Y>KJICHUsI CHHXPOHHBIX T€HEpaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUIaTesie. ABTOMaTUYECKUE
PEryasTopsl BO30yKACHUS IPONOPLUOHAIBHOIO IEHCTBHUS.
ABTOMAaTHYECKHE PETYIATOPHI BO30YKIECHHS CUITBHOTO
neiicteus (APB CI). Muxkpormnpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMAaTUYECKOT0 PEryIupOBaHUs
koadurmentor Tpanchopmanuu (APKT)
Tpa"copmaTopos ¢ ycrpoiictBamu PITH. ABromarnueckoe
YIPaBJIEHUE PEAKTUBHON MOLIHOCTBIO CTATUYECKUX €€
ncTouHnKOB — komneHcatopoB (CTK). Apromaruueckoe
pEryJINpOBaHKE YacTOThI U aKTUBHOM MoutHocTH B DOC.
[TepBuuHOE peryinpoBaHUe - aBTOMATUYECKOE
peryanpoBaHKe YacTOThI BpallleHUs TypOo- 1
TUJIPOTE€HEPATOPOB. ABTOMAaTUUYECKHE PETYIISITOPBI YACTOTHI
BpanieHust (APUB). Buasl (ruapoauHaMudecKue u
anektporuapasandeckue APUB). Bropuunoe
PETYJINPOBAHUE - ABTOMAaTUYECKOE PETYJINPOBAHUE YACTOTHI
1 akTuBHOM MomHocTH (APUM) B O9C.
YacroToperyimpyomue 3JIeKTPOCTaHIUN U
AIIEKTPOCTAHIINHU, pabOTaIOIIUE 110 AUCTIETYEPCKOMY
rpaduky Harpy3ku. OnTUMaiabHOE paclpesielieHne Harpy30K
MeX1y 00beIMHEHUSIMU, SHEPTOCUCTEMaMU U
reiepatopamu. MHOroypoBHeBas uepapxudeckas APUM
Enunoii sueprocucremsl Poccuu. [IpoTuBoaBapuitnas
aBTomaTuka. HasHaueHue, BUIbI, IPEABSBIISIEMBIE
TpeOoBaHUs. ABTOMaTHKa OTpaHUYEHUS HETOIYCTUMBIX
W3MEHEHUH JAEUCTBYIOIIETO 3HAYEHUS U 4aCTOThI
HaNpsDKEHUs: ABTOMAaTHKa OIPaHUYEHMSI TOBBIILICHUS U
cHmkenus HanpsbkeHusa (AOITH u [JOCH). ABromaruka
orpanuueHus nosbiieHus yactotel (AOITY). ABTroMaTKa
OTpaHHuYeHUs CHIKEeHUS 9acToThl (AOCY), BKITIOYaromias
aBTOMATHUKY YaCTOTHOTO ITyCKa pPe3epPBHBIX T€HEPATOPOB
(AYIIl’), aBTOMAaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AUP) u
JENUTEIbHYI0 aBTOMATHKY 10 YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTaHIMAX. ABTOMATHKA NIPEAOTBPALLIEHUS
Hapymenus ycroiunoctu (AITHY). Cioco6s1 no3upoBanus
ynpasisitomux Bo3aencTeuil. Llentpannsosannas AITHY.
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HeuentpanuzoBannelie ycrporctBa AITHY. ABromaTtuka
JUKBUJAIMU aCUHXPOHHBIX pexxuMoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiictBo AJIAP. ABTOMaTH4eckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epBa (ABP).

12. | IlpomexxyTouHas IIpomexxyTodHas arrecranus

2. arTecTanus

13. | Bo3nyurabie u kabeabHbIC JTUHUA

13. | Boznymnsie u kabenpHble | OcHOBHBIC MOHATHS U onipeaenenus. Kimaccudukamus JIDIT

1. | nunumn IIEpEMEHHOT0 ToKa. Pa3BuTue TexHuku nepegaun 99 B XX
Beke. KoHcTpykTuBHbIE 211eMeHTHI BJI, nx Ha3HaueHue.
Ycnosus padotsl BJI (rosoneiHbie U BETPOBBIE HATPY3KH).
Tunsl IpPOBOAOB U I'PO303aILUTHBIX TPOCOB. Paciiemnenue
¢a3 u ux tpancnoszuuusa. KoHCTpyKIMu onop u ux
kiaccuukanus. TUIb U30LMOHHBIX KOHCTPYKLIUH.
JInnelinasa apmarypa. I'eomerpuyeckue xapakrepuctuku BJI.
[TpuuKHbI ¥ TEHJICHIMS PA3BUTHS KaOEIbHON TEXHUKH.
DneMeHTHbI KaOelIbHbIX JUHUM, UX Ha3HaueHue. TernoBas
cxeMma 3ameleHus kabens. Toku 1 MOIIHOCTH, JOITyCTUMbIE
10 YCJIOBUSIM HarpeBa M30JIA1UU KaOess B CTallHOHAPHOM
pexxume. [Tytu yBennuenus nponycknoi cnocodnoctu KJI.
Krnaccudukanust 1 OCHOBHBIE TUITBI CUJIOBBIX KaOesei.
OcHoBnble Bub! apMarypsl KJI.

13. | IlpomexxyTouHas IIpomexxyTouHast arrecTanus

2. aTTecTalus

14. | TexHuKa BBICOKUX HANPSKEHUM

14. | TexHuka BBICOKUX Onektpodusnueckue mpoueccsl B razax. Knaccupukanus

1. | HanpspkeHuit NIEKTpUYECKUX Nosiel. MoHn3annoHHbIe IPOLECCH B ra3ax.

JlaBuHa 31EKTPOHOB. Y CIIOBHE CAMOCTOSITEILHOCTH pa3psaa.
3axoH [lamena. 3aBUCUMOCTB Pa3psIHOTO HANPSHKEHUS OT
JIaBJICHUS ra3a u Apyrux (pakTopoB. DPeKT noaspHOCTH.
bapbepnsiit 3ppexr KopoHHBIH pa3psi Ha HOCTOSHHOM U
NepeMEeHHOM HamnpshkeHusX. [lorepu sHeprun Ha KOpoHY
IIpY IEPEMEHHOM HanpsbKkeHuu. PagnonomMexu, co3gaBacmble
KOPOHHBIM pa3psioM Ha npoBojax. Paspsa B Bo31yxe BIOJb
MIOBEPXHOCTHU TBEPJIOTO AUAIEKTpUKA. BiusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEN Ha HalpsHKEHHE
nepekpbIThst OCHOBHBIE BU/IbI U CBOMCTBA BHEIIHEN
M30JSIMUA. ATMOC(EpHBIN BO3TyX KaK TUAJIEKTPUK.
HazHaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTallnOHHBIN
KOHTpoJsb. OO011ast XapakTepUCTHUKA U TUIIbI BHYTPEHHEHN
u3ossiun. KomOunupoBanue auanekrpukos. CtapeHue
BHYTPEHHEN M BHeIIHEN nu3onsaiuu. KoopauHanus n3omsannn
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[Tpodminaktuka n30aa0uK. 3aa4d U LEeJIU TPOPUIAKTHKY.
MeTop! UCTIBITaHUS U30JIALIMUA. BBICOKOBOJIBTHBIE
UCIIBITATENIbHBIE YCTAHOBKU BBICOKOIO HAIIPSKEHUS.
VYcTaHOBKY 1715 IOJyYEHUS BBICOKUX IIEPEMEHHBIX U
IIOCTOSIHHBIX HaNpsDKEHUM. VIMITyJIbCHBIE HCIIBITATEIbHBIC
yCTaHOBKU. M3MepeHue BBICOKMX HaIPsDKEHUN (M3MEpeHne
LIAPOBBIM PA3PSAIHUKOM, U3MEPEHHUE MIEKTPOCTATUYECKUM
KWJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnosnb3oBanueM aenuteneil) Knaccudukanus
nepeHanpspkeHuid. [ po3oBbie nepeHanpskeHuss. MoaHus Kak
VCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
rapameTpsl MOJIHMM. VIHTEeHCUBHOCTB TPO30BOM
nesaTenbHOCTH. BHyTpeHHue nepenanpspkenus. Oomast
XapakTepucTuka. BoaHOBbIE Mpoliecchl B 00MOTKaX
TpaHcpopmaropa. HauanbHoe paciipesesieHiue HanpsKeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUICS
PEXUM, IEPEXOIHBIN ITpoLecc. Pacnipenenenue HanpsKxeHus
BJI0JIb 0OMOTOK Tpexda3Horo Tpancdopmaropa
Knaccugukaius Mep 3aluThl OT IepeHapsKEHUH.
VYerpoiicTBa 3alMTHI OT IEpEHANPsHKEHUN. 3aiuTa
MIOJICTAHIMI OT NPSAMBIX y1apOB MOJIHUH. 30HA 3aIIUTHI
MOJIHUEOTBOJIOB. 30HA 3aIUThl TPOCOBOI'O MOJIHUEOTBO/IA.
['po30ynopHOCTh OOBEKTOB.

14. | IIpomexyTouHas IIpomexxyTouHast arrecTanus

2. aTTecTalus

15. | Cucremsl 2IEKTPOCHAOKEHUS TOPOJOB M MPOMBIIIJIEHHBIX TPEATPUSITHI

15. | Cuctemsl SJIEKTPOITOTPEBJIEHUME Pexxumsl anekTponoTpetieHus

1. | snexTpocHabxeHus Junamuka snektpornotpedienus B Poccuiickoit @enepanuu,
TOpOJOB U DNeKTpUUecKue Harpy3Ku U 3JIeKTpoIroTpedieHne
MIPOMBITIICHHBIX CeNMTEOHBIX TEPPUTOPHIA TOPOIOB, [ padmKu dNEKTPUIECKUX
IpeanpUsATHI Harpy3oK M UX XapakTepucTUKH, PakTopsl, BIUAIONINE HA

PEXKUMBI 3JIEKTPOIIOTpedieHus: Y IpaBiieHue
anekTponorpednenuem Lenu ynpasneHus
aneKTponoTpedaeHreM, ABapHuilHble OTpaHUYEHUS
AIIeKTponoTpeOIeHus;, MeponpusTHs 10 peryaupoBaHHIO
PEKUMOB 3uieKTponoTpedienus, CTUMyTupOBaHHe
MoTpeOuTeNeH K YIPaBICHHUIO MJIEKTPOIIOTPEOICHUEM.
SJIEKTPUYECKHME HAT'PY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXXEHH S PacuerHble Harpys3ku
AIIEMEHTOB CUCTEM 3JIeKTpocHa0keHus, [lonsaTue pacueTHoit
Harpy3ku. MaremMatnyeckoe OnMcaHue FIEKTPUUECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yroLe peKumMbl paboThI
DIIEKTPONIPUEMHHKOB U MX Tpynt, [IpakTudeckrie MeToapl




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ONpeJIeTICHUs] PaCUETHBIX HArpy3o0k, OnpeneneHue
pacyYeTHBIX HArpy30K CETUTEOHBIX TEPPUTOPUIL TOPOIOB
O6mue nonosxenus, PacueTHas Harpy3Ka Ha IIMHAX
BBOJIHBIX PacCIIpeNeIUTEIbHbIX YCTPONUCTB 31aHUM,
Pacuernas Harpy3ska pacnpenenutenabbix JuHui 380 B u
Tpanchopmaropubix noacranmii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteil 6—20 kB u neHTpoB nuranus,
YKpynHeHHasi OLleHKa pacueTHON HArpy3Ku CeMUTEOHBIX
Tepputopui, [Ipumepsl onpeneneHus pacueTHbIX
nexTpHueckux Harpysok. PEXXVMMbI HEMTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHU S Pexumbl
HEUTpaJM B CETAX cpeaHero HampsukeHus (6—35 kB)
N3onupoBanHas HelTpasibto, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUA Ha 3eMilt0, KomnencupoBanHas HEUTpaJIb,
Hyroracsiue peaktopsl, PesuctuBHoe 3a3emieHue
HelTpanu, OcoOEHHOCTH BbIOOpA peKUMa HEUTPAIIU B CETAX
¢ KabeNsMU ¢ U30JIALKUeN U3 CIIMTOTO MOJUITUIICHA.
PexxumMbl HEelTpaiiu B ceTsX HU3KOro HarpsikeHus (1o 1000
B) I'myxo3azemiennas HeiTpans, M3onupoBanHas
Heitpans. CXEMbBI I'OPOJICKUX
PACIIPEJEJIMTEJIBHBIX DJIEKTPUUECKMX CETEHN
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOJICKUX ceTel
TpeboBaHus1, MpeabsBIsAEMbIE K CXeMaM FOPOJCKUX CEeTeH,
HanexxHocTtb 31exkTpocHabxeHus, KommyranuoHHsle u
3aIUIIAIOIINE IEKTpUUECKHe anmnaparbl. CXeMbl
pacrpeenuTeNbHbIX AJIEKTPUUECKUX ceTeld PaguanbHo-
MarucTpajibHas Hepe3epBUpOBaHHas cxeMa ceTH, [letieBas
HEaBTOMATHU3UpPOBaHHAs cxeMa ceTH, [letneBas
aBTOMAaTU3UPOBaHHAas cxeMa ceTH, CII0)KHO3aMKHYyTasl CXeMa
CETH HU3KOTO HanpskeHusi, MHOTO1y4eBble
aBTOMAaTU3UPOBAHHBIE CXEMBI CETH, Peanusanus ycTpoicTsa
ABTOMAaTUYECKOTO BKJIIOYEHUS pe3epBa B
IByXTpaHc(opmaTopHoOi moacTaHIK, CXeMbl BBOIHBIX
pacrpenenuTeNbHbIX YCTPOUCTB 31aHui, PexkoMeHnnanuu no
BBIOOPY CXEM pachpeaeauTenbHol ceTy, [IuTatomue cetu
6—20 kB Heob6xoauMocTh COOpyKeHHS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
cereit 6—10 kB, OcoOeHHOCTH MOCTPOEHUS MUTAIOIIUX
cereit 20 kB.

15. | [IpomexyTouHas IIpomexxyTouHast arrecTanus

2. aTTecTalus

16. | YmpaBieHue KaueCTBOM 3JICKTPOIHEPTHH

16. | YmopaBrieHnue kaueCTBOM ‘ ONeKTPOMarHUTHasi COBMECTUMOCTh U Ka4€CTBO




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ANEKTPOIHEPTUH

aneKTposHepruu. [lokazaTenu kauecTBa 31€KTPOIHEPIHH.
HopmaTtusHo-nipaBoBas 0a3a. CpeacTsa nsmepeHus
nokaszaresel kayecTBa 3JeKTpo3Heprun. OpraHu3allioOHHbIE
3aJ1a4uM yIpaBJIeHUS Ka4eCTBOM 3JIeKTpo3Hepruu. KoHTpoib
U aHaJIM3 KauecTBa 3IeKTposHeprun. CrnocoOsl U
TEXHUYECKHE CPEICTBA 00ECTICYCHUsI KaueCTBa
3JIEKTPOIHEPTUU

16.

IIpomexxyrounas
aTTecrauus

[IpomexxyTouHas arrecrauus

17.

TapudooOpa3zoBaHue U PHIHOK JIEKTPOIHEPTUHU (MOIITHOCTH )

17.

TapudoobpazoBanue u
PBIHOK JICKTPOIHEPTUH
(MOIIIHOCTH)

1. Cuctema TapudoB U 1IEH Ha 3IEKTPUUECKYIO SHEPTHIO.
CrpykTypa TapuoB Ha HIEKTPHUECKYIO YHEPTUIO 2.
Perynupyemble 1 Heperyiaupyemble IIeHbl Ha SHEPTHUIO.
AHTHMOHOIIOJIBHOE peryiupoBanue. 3. Perymupyemoe
neHoo6paszosanue: 3.1. [TomHoMOYMS OPraHOB BIACTH B
00J1acTH rocy1apCTBEHHOI'O PeryaInpoBanus Tapudos 3.2.
MeTo/1p1 TOCYIapCTBEHHOTO PETYINPOBAHUS Tapu(OB Ha
ANEKTPUUECKYIO Hepruto 3.3. Merogosnorus pacuera
TapuQOB U LEH Ha AIEKTPOIHEPTHIO U MOIIHOCTh: TeHEpalIHs
(B yacTH peryiMpyembIx LieH), Iepeaaya 3JIeKTPOIHEPTun
3.4. Tapudnas nonutuka rocyaapctsa 4. PeiHouHOE
neHoo6OpasoBanue: 4.1. OCHOBHbIE TPUHIIUIIBI
LIEHOOOPa30BaHUs Ha PbIHKE JIEKTPOIHEPTUU U MOIIHOCTH
4.2. lleHoBbIe MapaMeTPbl pbIHKA MOITHOCTH 4.3.
OxynaeMoCTh KaUTAJIbHBIX BIOXKEHUN B YCIOBHUIX PbIHKA
5. lleHo0OpazoBaHue Ha TEIJIOBYIO SHEPTHIO,
IPOM3BOIUMYIO B peXHME KOMOUHUPOBAHHOM BBIPAOOTKH.
5.1. TlomHOMOYHMSI OPTAaHOB BJIACTH B 00JIaCTH
rOCyJapCTBEHHOTO peryaupoBaHus Tapudos 5.2. MeTo bl
rOCyJapCTBEHHOTO PETyJIMPOBaHUS Tapu(POB HA TETIOBYIO
’Hepruto. Meroonorus pacuera TapudoB Ha TEIIIOBYIO
suepruro 5.3. IlepekpectHoe cybcunupoBanue 5.4.
ITponetypa ycTaHoBiIeHUs Tapu(OB

17.

[Ipomexxyrounas
aTTecTanus

[TIpomexxyTouHas arrecranus

18.

TernuoBast 4acTh dNEKTPUYECKUX CTAHIUN

18.

TemoBas yacTtb
ANEKTPUUYECKUX CTAHIIUI

1. DHepreruyeckuii 0ajgaHC U TEIUIOBAsk SIKOHOMUYHOCTh
AIIEKTPOCTAHIIUN DHEPTrOpecypchl U TOILTMBHEIN OanaHC.
TuMbI 3IEKTPOCTAHIIUN B SHEPTrOCUCTEME; OTIPEACIISIONIAS
POJIb TETIOBBIX JEKTPOCTAHIIMMI B 3JIEKTPOIHEPTETUKE.
Texnonornueckue cxembl TOC. [ukn Perknnaa kak ocHOBa
[IUKIIOB MAPOTYPOMHHBIX YCTAaHOBOK; Oananc TermnoTsl, KIT/]
IIMKJIA ¥ cII0co0B!I ero noskirennsa. Cxemsr TOC ¢




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

IIPOMEKYTOUHBIX IIEPErPEBOM I1apa; PEreHEPaTUBHBIN
MOJIOTPEB BOJIbI; KOMOMHUPOBAaHHAS BEIPAOOTKA TEIIOBOW U
anekTpuieckoit s3nepruu. O6opynosanue TOC; KOTIbI,
TypOUHBI, IOJJOTPEBATENN, HACOCHL; CXEMbI BKIIFOUCHHS. 2.
KorenpHble yCTaHOBKH M TAPOT€HEPATOPHI
[TpyHIMNIMATbHBIE U KOHCTPYKTUBHBIE CXEMBI KOTJIOB C
€CTECTBEHHOM U MPUHYIUTEIbHOU LIUPKYIISIIIUCH.
ITapoBoAsHOM M ra30BO3YILIHBINA TPAKT KOTIA. Buasl
TOIUIMB, C)KMTA€MbIX B KOTJIAX; MOATOTOBKA TOILUIMBA K
C)KMTaHUIO; MaHEBPEHHbBIE XapaKTEPUCTUKU KOTJIOB. BonHbIi
PEXUM U KOHTPOJIb KAUeCTBA Mapa KOTJIOB U
naporenepaTopoB. 3. [lapoBsie U ra3oBbie TYpOUHBI
Knaccudukanus TypboMamivi U uX NpuMEHEHHE B
sHepreruke. [IpeobpazoBanne sHEPTruM B CTYIIEHH TypOHH.
KoHcTpyKTHBHBIE 0COOEHHOCTH MHOTOCTYIIEHUYATHIX
napoBbIX TypOuH. [lepeMeHHbIe peXUMbI pabOTHI TYpOUH.

18. | [IpomexyTouHas [TpomexxyTouHas aTTecTalus

2. | arrecramys

19. | ACHLY u ympaBieHue pekuMaMu paboThI ceTei

19. | ACAAY u ynpasienue ABTOMaTU3UPOBAHHBIE CUCTEMBI JUCIIETUYEPCKOTO

1. | pexxumamu pabotsl cereit | ynpasienus (ACHAY) 39C. OcuoBHele 3aaaun. CTpyKTypa

ACHY. Uadopmanus, HeoOxoaumast s yrpasienus 29C.
[TpeumymectBa npu cozpanuu eaunoit 99C (EDC) Poccun.
WNngpopmanusa B ACILY. Usmepenne u konupoBaHue
uHpopmanuu. Kanansl csa3u. [lepenaua nuckpeTHoi
uHpopmanuu. Moaynsius cursana. MHOrokaHajabHbIe
KOZIOMMITYJIbCHBIE YCTPOICTBa TenemMexaHuku. [lonstue
pexxuma O9C. Ilonarue o0 ontumanbHOCTH peskuMoB DIC.
Kpurepun ontumansHocTH. OrpaHUyueHus, HAKJIaJbIBAEMbIE
Ha (pU3NYECKUe MapaMeTpbl U YCIOBUS paOOTHl OCHOBHOTO
o0opynoBanus. LleneBble pyHKIIMU U OTpaHUYEHUS IPU
pacueTe ONTUMaIbHBIX peKUMOB padoTsl DIC. Buasl
r1aHupoBaHus pexxumMoB I9C. XapakTepuUCTUKU Tpa(UKoB
Harpy3ku. [IpornozupoBanue cyToqHoro rparuka Harpy3KH.
MeTobl TPOrHO3UPOBAHMSI CYyTOUHOTO IpaduKa HArpy3KH.
Hcrounnku peaktuBHOM MoutHOCTH B DOC. [loHsTHE 00
ONTUMAJILHOM paclpeielIeHny PEaKTUBHON Harpy3Ku MExXy
UCTOYHHUKAMU pEeaKTUBHON MoIIHOCTHU. [ToHsTHE 00
HKOHOMUYECKH 11€JIeCO00pa3HON KOMIIEHCAIIUH PEaKTUBHOM
MOIIHOCTH B paclpeAeIuTENbHbIX ceTsaX. ONTUMalIbHOE
pasmenieHre 6arapeil KOHIEHCATOPOB B
pacnpenenuTENbHbBIX CETAX C yUETOM NU3MEHEHHUS
HANPSDKEHUS.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

19. | [IpomexyTounas [IpomexxyTouHas arrecranus

2. aTTecTalus

20. | Peneiinas 3amuTa 3J1€KTPOIHEPIeTUUECKUX CHCTEM

20. | Peneiinas 3ammra HasHnaueHue 1 BUJIbl aBBTOMATUKH 3HEPTOCHUCTEM.
1. | aAexTpo’HepreTUUeCcKux Haznauenue penelinoil 3amutel, TpeOOBaHUS,

CUCTEM

IIPEABSBIISAEMBIE K YCTPONUCTBAM PEJICUHON 3aILMTHI.
OCHOBHBIE BU/IbI IOBPEXKICHUN 1 HEHOPMAJIbHBIX PEXXUMOB
paboThI 2JIIEMEHTOB 3HEPTOCUCTEMBI, Ha KOTOPBIE JOJIKHBI
pearupoBaTh YCTPOMCTBA pesIeHOM 3auThl. Busl
KOPOTKHX 3aMblKaHUil. BekTOpHBIE AHarpaMMbl TOKOB U
HANpPsDKEHUH Tpu TpexdasHbIX, ABYX(Pa3HbIX, OMHO(A3ZHBIX U
IBYX(a3HBIX KOPOTKUX 3aMBIKAHUN Ha 3MJIIO B CETH C
3a3eMJICHHOM HeuTpanbelo. BekTopHas nuarpamma
01HO()a3HOTO 3aMBIKAaHUS HA 3€MITIO B CETH C
M30JIMPOBaHHOM HeWTpasnblo. Kakue n3meHeHus: napameTpoB
peXUMa IPU BOSHUKHOBEHUH KOPOTKUX 3aMbIKaHUH MOTYT
OBITh MCIOIb30BaHbI AJI1 TOCTPOCHUS PENICHHON 3aIUTHI.
BekTopHble AuarpaMMbl TOKOB ITPH KOPOTKOM 3aMbIKaHUU 32
TpaHc(hOpMaTOPOM CO CXEMOM COSTUHEHUS 0OMOTOK
TpeyrojabHUK/3Be31a-11. MakcuManbHasi TOKOBas 3aluTa.
Omnpenenenue napameTpoB cpadbaTbIBaHUS U OLIEHKA
4yBCTBUTEIBHOCTH 3alIUTHI. BapuaHThI cxem
M3MEPUTENILHOTO OpraHa 3aluThl. MakcuMalibHas TOKOBast
3alMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM O HANPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTYIIEHYaTON
XapaKTEPUCTUKOU BBIACPKKM BPEMEHHU. 3alUTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JUPOBAHHON HEUTPAIIBIO.
ToxoBast HallpaBJIEHHAs 3alUTa JIMHUHI 3JIEKTPOIIEpPEIaut C
JBYXCTOPOHHUM NuTaHueM. 90°-ast cxema BKIIOUEHHUS perie
HampasJIeHUs1 MOIIHOCTU. TOKOBasl HalpaBJIEHHAs 3alUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3amuTa HyJ€BOU mocienoBareabHocTu. TokoBas
3amuTa 00paTHOM MOCIEI0BATEILHOCTH. 3a0UHas 3alUTa
JTUHUH 2nekTponepenadn. [TpuHumn neiicTeus, mapaMmeTpsl
cpabateiBanusl. [IpogonpHas nuddepennnanbHas TOKOBas
3alIMTa, IPUHIIUI ASHCTBHS, TapaMeTphl CpadaThIBaHHUS.
[TpononpHas auddepeHnnanpHas TOKOBas 3aIUTa JTUHAN.
Juddepenumansao-daszHas 3ammra tuHun. [lonepeunas
muddepeHManbHas TOKOBas 3aluTa, IPUHIIUI JeHCTBYS,
cpabarteiBanus. [lonepeunas nuddepenunanbHas TOKOBast
HaIpapJI€Ha 3allliTa NapaieIbHbIX JTUHUM.
ABTOMaTHuecKoe oBTopHOe BKiItoueHue (AlIB).
Haznauenne AIIB, tpeGoBanus, npenbssisiembie K AIIB.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

B03MOXHOCTH YCKOPEHHSI JEUCTBUS 3aLUThI [IPU HAINYUU
AIIB. IToBpexaeHus: 1 HEHOpMaJIbHbIE PEXKUMBI PaOOTHI
TpaHncpopmaropa. TpeOoBaHus, IpeaAbABIsSEMbIE K peleiHON
3amuTe TpaHcopmaropa. OCHOBHBIE U PE3EPBHBIC 3AIUTHI
TpaHchopmaropa.

20. | [IpomexxyTouHas [TpomexyTouHas aTTecTalus

2. arTecTanus

21. | DkcrtyaTanus BBICOKOBOJIBTHOTO 000pYIOBaHUS

21. | DkcmyaTamnus OO01e BOpoChl TEXHUYECKON IKCILTyaTaIliu

1. | BBICOKOBOJIBTHOTO BBICOKOBOJIBTHOTO 000pyIOBaHMs. BRICOKOBONBTHBIE

000pyI0BaHUS cuIioBbIe TpaHchopmaTopsl. M3meputenbHbie

TpaHc(hOopMaTOPbl TOKA U HATPSDHKEHUS. BRICOKOBOJIBTHBIC
U30JIATOPBI. BBICOKOBOJIbTHBIE Kabesu. BhICOKOBOJIBTHBIC
BBIKJIIOUYATEIH . BRICOKOBOJIBTHBIE KOMMYTAIIHOHHEIE
anmaparsl (pa3beIUHUTENH, OTACTUTEIH U
KOPOTKO3aMbIKaTel). Y CTPONCTBA 3alIUTHI OT
nepeHanpspkeHui. CucteMbl MOHUTOPUHTA
BBICOKOBOJITHOTO O0OpYOBAaHMUS.

21. | [IpomexxyTouHas [TpomexyTouHas aTTecTanus

2. | aTrecranms

22. | DIeKTpOMarHuTHasi COBMECTUMOCTh

22. | DneKTpoMarHuTHas Hopmartusaeie matepuainsl no OMC Meroanyeckue

1. | coBMECTUMOCTh pPEKOMEH 1Al 10 onpenenenuto ypoas OMC 3ammura ot
AJIEKTPOMArHUTHBIX TOMeX. MeXaHU3MBbI CBSI3U U CLIOCOOBI
uX ocialieHus. DIeKTPOMarHUTHbIE 3KpaHbl AHAIN3
AJIEKTPOMAarHUTHON 06cTaHOBKM Ha 11/cT. KoHTposb
UCTIBITAHUS 3alIUTHBIX YCTPOUCTB 3a3eMIISIFOIIINE
yCTpOMCTBa U MX pouib B obecriedennn SMC.

22. | [IpomexxyTouHas [TpomexyTouHas aTTecTanus

2. aTTecTalus

AHHOTaMM paboynx MporpaMM JAUCHUILINH (MOyJIei) IpeAcTaBIeHbI B IpHIoKeHUH b.

4. IPAKTUYECKASA IOAI'OTOBKA

Nudopmaniust 0 TpaKTUYECKOW TMOATOTOBKE B  CTPYKTYpPE  JOMOJHUTEIHHOU
o0pa3oBaTeNnbHOM MPOTrpaMMEbI MpECTaBlIeHa B IpUiiokeHue B.
B pamkax y4eOHOro TUIaHa JOMOJHUTENBHONH 00Opa30BATENBHONW  MPOTPAMMBI

HCIIOJIB3YIOTCA TpaaduLIMOHHBIC 06pa30BaTeJ'IBHHe TCXHOJIOTHUH,
TCXHOJIOTUU, TPCACTABJICHHLIC B Tabm. 5.

a TaKXE MHTCPAKTHBHBIC



Tab6muna 5
XapakTepHuCTHKa 00pa3oBaTeIbHON TEXHOIOTHI

HaumenoBanue Kparkas xapakrepucruka
PacuetHoe 3ananue | BolllonHEHUE pacyeTHBIX 3a1aHUH 10 TEMAaTUKE COOTBETCTBYIOILIETO
peaMeTa
PacuetHo- KypcoBas paboTa 1o npoeKTUPOBaHUIO INIABHOIM CXEMBI AIEKTPUUECKUX

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

Pemenue 3amau Pemenue npoduiibHbIX 337a4 IO TEMAaTHKE COOTBETCTBYIOIIETO
npeamera

Huckyccus Jluckyccus o TeMaTuKaM JUCIUILIMH IporpaMMbl TPodhecCuoHaIbHOM
MEePENnOArOTOBKHU

5. OHEHOYHBIE U METOJAUYECKHE MATEPUAJIBI J1JI51 KOHTPOJISL
OCBOEHMS PE3YJBTATOB OBYUEHUA

5.1. Tekymuii KOHTPOJIb

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

5.2. IlpomeskyTOUHAs aTTECTALMS

[IpomexyTouHas aTTecTalys o MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMeHa UITU
OoT4e€Ta O CTWKHPOBKE B COOTBETCTBMM C YYEOHBIM IUIAHOM. XapaKTEPUCTHKA 3aJaHUMN
npencrasieHa B Tabnuie 2 npunoxenus I

5.3. UroroBasi arrecTanus
Hrorosas atrecranus mo mporpamme mpoBOJIUTCS B HOPME umo2080u ammecmayuoHHOU
pabomul. XapakTepUCTHKA 3a/1aHui nipeacTaBieHa Tabnuie 3 npunoxxenus .

5.4. HezaBHCHMBIH KOHTPOJIb Ka4eCTBA 00y4YeHH s
[lopsnox He3aBUCHMMOM OIIEHKM KauyecTBa JIOTOJIHUTEIbHONW  00pa3oBaTEIbHOMN
IIPOrpaMMBbI IIPEACTABIIEH B IPUIIOKEHUH [

6. OPTAHU3ALHUOHHO-NIEJAI'OI'HMYECKHE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHE

6.1. YuyeOHo-MeToqM4ecKoe U MHGOPMALMOHHOE o0ecneYeHue

a) tureparypa HTb MOU:

1. ABTOomaru3anusi JUCIETYEPCKOrO YMpaBieHus B anekrposnepretuke / Pex. FO. H.
Pynenko, B. A. Cemenos. — M. : M3a-so MOU, 2000. — 648 c. — ISBN 5-7046-0528-1 : 120.00.;




2. ABTromaru3anus 3JEKTPOIHEPreTUUECKUX CUCTEM : YueOHoe mocolue i BY30B IO
CHEIHAIbHOCTH "ABTOMaTHYECKOE yIpaBJIeHHE ANEKTPOIHEPreTUYECKUMU
cucremamu","DnerposHepreruueckue cucreMsl U cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3skuH. — M. : DHeproatommu3aat, 1994. — 448 c. — ISBN 5-283-01105-4 : 6000.00.;

3. ABTOMAaTHKa 3JIEKTPOIHEPTrEeTHUECKUX CHUCTEM : YueOHOoe MocoOHue sl BY30B IIO
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WznarensctBo: "U3snarensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. boptaux M.M.- "Onextpodusuueckre OCHOBBI TEXHUKHU BBICOKMX HampsKeHUi'",
HznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;



3. B. A. fmxoB, M. 1O. Cubukun, 1. JI. Cubukun- "DrexTpocHabkeHUE
MPOMBIIIUIEHHBIX Tpeanpustuii u ycraHoBok", WM3marensctBo: "lupekr-Meama", Mocksa,
bepnumn, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;

4. I'epacumoBa B.I'.- "Onexktporexunyeckuii cupasounuk: B 4 1. T. 3. IIpousBoxacrso,
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5. XKykoB B.B.- "Dnektpudeckas 4YacThb OJJICKTPOCTAHIIMM C Ta30TypOMHHBIMH U
napora3oBbsIMu yctaHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
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6. Kaprames W.U., Tynsckuii B.H., llamonos P.I'., [llapos }O.B., HaceipoB P.P.-
"Vnpasnenue kayecTBoM 3iiekTposaHeprun’, M3parensctBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

7.  KoumpatbeBa O.E.- "OcHOBbI OXpaHbl Tpyla U TEXHUKH O€30MACHOCTH B
anekTpoycranoBkax'", MU3znarenscTBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

8. MakcumoB b.K., Monoatok B.B.- "Onexkrposnepreruka Poccun nocne npoBeneHus
pedopM U OCHOBBI pbIHKA AnekTposHeprun", M3aarensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012741.html;

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

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

11. Crepman JI.C., JlaBbirud B.M., Tumun C.I'.- "TemnnoBble U aTOMHbBIE 3JIEKTPUUYECKHE
craniuu", U3narensctBo: "MBH", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014196.html;

12. Tpyxuuit A.Jl., Jlomakun b.B.- "Temno¢ukannoHHsle napoBble TYpOUHBI U
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https://www.studentlibrary.ru/book/ISBN9785383014165.html;

13. IllBemoB [I'.B.- '"T'opoackume pacnpenenuTeNbHbIE DIEKTPUYECKHE CETH',
WsnarenscrBo: "MOU", Mocksa, 2017
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14. lIsenoB I'. B., Cunauesa O. B., CaBuenko O. B.- "Ilotepu 31eKTposHEpruu mnpu ee
TPAaHCHOPTE MO DBJIEKTPUUYECKUM CETSIM: pacyeT, aHaliu3, HOPMHPOBAHME M CHUXEHue'",
WznarensctBo: "Usnarensckuit sjom MOU", Mocksa, 2013 - (424 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72266;

15. IBenoB I'.B., CunaueBa O.B., CaBuenko O.B.- "[loTepu anexTposHeprum npu ee
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16. HIBenos I'.B.- "DnexrpocHaOkeHHE TOPOJOB: 3JEKTPONOTPeOICHHE, pacUETHbIE
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https://www.studentlibrary.ru/book/ISBN9785383007433.html.



B) ucnoab3zyemsie JbC:

He npeodycmompeno

6.2. KagpoBoe o0ecrieueHue

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

CBeneHuss O  pyKOBOAWTEJNE  JOMOJHUTEIBLHOW  0Opa3oBaTENbHOM  MPOrPaMMBI
IIpesicTaBlIeHbl B Ipusoxenue E.

6.3. ®uHaHcoBOe o0ecneueHue

Ilnan pacxomoB W  pacyer OOOCHOBaHHMS CTOMMOCTH IO  JOIOJHHUTEIBHON
00pa30BaTeNbHOM MPOrpaMMe MPEICTaBICHBI B puiiokeHue XK.

duHaHCHPOBAHUE MPOTPAMMbl OCYIIECTBISICTCS 33 CUET JIMYHBIX CPEICTB CIyliaresieu
WK 3aKa34uKOB, IIO HaHpaBJIeHI/IIO KOTOprX HpOBOIII/ITCﬂ 06yquHe. B Ka4deCTBC 3aKa3duuKa
MOTYT BBICTyHaTh paboToAaTenu, yHUBEPCUTETHl (B ToM uyucie MOMW), rocymapcTBEeHHBIE
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MatepuanbHO-TEXHUYECKUE YCIOBHUS pealu3allii JOTOJIHUTEIBHOW 00pa3oBaTeabHOU
IIporpaMMsl npezcrasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadgux yyeOHOro mporecca paspadbarbiBaeTcsi ¢ Y4eTOM TpeOOBaHHM K
KauecTBYy OCBOEHMs U 1o 3ampocaMm oOyuaromuxcsi (IIpunoxenue WN). Pacnucanue 3anaruit
pa3pabaTbIBaeTCs Ha KAKAYIO pealn3yeMylo IpOrpaMMmy.

JIMCT U3MEHEHM (AKTYAJIM3ALIAN)

‘ Ne /it ‘ Conepxanue n3MeHeHUs (aKTyaIn3alum) ‘ JlaTa yTBep>KaeHUs U3MEHEHUN ‘
PYKOBOI[I/ITCHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o CeeneHuna o enagensue L3N M3KU
o0pa3oBaTenbHOM Bnopena; Kosanes LV, A1
HporpaMMLI WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOB&J’ICB




