MUHHCTEPCTBO HAYKH
U BbICIIEro oopasoBanusi P® //
®I'OY BO «HNRY «MIUN»
MHCTUTYT ANCTAHIIMOHHOTO M A AO

U JOIMOJHHUTECJIBHOI'O Oﬁp a30BaHUudA

YTBEPXJAIO:
Z[I/IpeKTop naa0
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
b é Bnageneyu | LUwnHauHa T.A.
* MO Woentnguratop | RA0ad64b2-5hindinaTA-e12224c9 T.A. Iugnuga
(TToamuCH) (pacmmdpoBKa MOIIHCH)

JOIMOJIHUTEJBbHAS OBPA3OBATEJIBHAS TPOI'PAMMA
npogeccuonanbHoll nepenoozomosKku

HanmenoBanue DOnekTpocHabXkeHne

NPOrpaMmbl

®opma obyueHus 3a04Has

BbiiaBaeMblii JOKYMEHT JUIIIIOM O NTPO(eCCHOHATIBHOI ePenoArOTOBKE

HoBas xkBanuduxanus pabOTHUK B cepe dIEKTPOIHEPTETUKH U DIIEKTPOTEXHUKH
Hentp 10 Kadenpa "TexHuku u 31eKTpoPU3NKU BHICOKMX HApsKEHUN"

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

Ceeaenun o Bnagensue L3N M3K H B
Bnaseney YcMaHoBa H.B. U
3am. qupekropa MJIJ10 Nperngurarop  R3D653adc-UsmanovaNatv-90b3fa VcMaHoBa

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K

i Bnageneyu KpoxuH A.T".

Hauansauk OJII10 * Mol ¢ NaerTbnratop R6d4610d5-KrokhinAG-aa301184 A.Il'. Kpoxun

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
Ceefenua o Bragensue L3N M3aKn

2 : Bnageneu Manuny H.B.

Haqa_]'[LHI/IK (I)HO * MOI ¥ Waentudmkatop R13696f6e-MalichNV-45fe3095 H.B. MaJ-H/Iq

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn
Bnageneu Koeanee [.W. H'I/L
PyK()Bo nureirs TOBH Wgentnbnratop RO9bc37b9-KovalevDmI-bis5dcea? KoBajies
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
P%]KOBOHHTeHL o Csegenun o Bnagensue L3N M3K 21 I/I
Y pa30BaTeJ-[BHOI/I “E g Bnageneu Koeanee [.W. o
IIPOrpaMMBbI - M9y ¢ Vaermagmrarop | RO9bC37b9-KovalevDmI-bfs4ceay Kosanes

MockBa






1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .IOArOTOBKA CHELUAIMCTOB IIyTeM (OPMHPOBAHUS HOBBIX HPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs AEATENbHOCTH B cdepe «IIeKTpOIHEpreTuKa M
AJIEKTPOTEXHUKAY Tpoduiia "DnekTpocHabxeHnne" ¢ nmpucBoeHueM kBanudukanuu "PaboTHUK B
chepe AJIEKTPOIHEPrETUKHU " AIEKTPOTEXHUKH".
[IporpamMmMa siBisieTCsI MPEEMCTBEHHONM K OCHOBHOM 00pa3oBaTelIbHOW MpPOTrpamMme BBICIIETO
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, 3apeructpupoBanibiM B Muntocte Poccun 29.07.2015 r. Ne
38254, ypoBenb kBanudpukanuu 6.

- ¢ [IpodeccuonansupiM ctangaptToM 16.147 «Crienuanuct 1mo mpoeKTUPOBAHUIO CUCTEM
ANEKTPOCHAOKEHUSI OOBEKTOB KAMUTAIBHOTO CTPOUTENBCTBA», YTBEPKACHHBIM MPHUKA30M
Muntpyna 30.08.2021 r. Ne 5901, 3apeructpupoBanibiM B Muntocte Poccun 04.10.2021 r. Ne
65246, ypoBeHb KBanupuKauu 7.

- ¢ IpodeccnonamsubiM  cranmaptom 20.032  «PaboTHUK TIO OOCITY>KWBAHHIO
000py/noOBaHUsl TMOACTAHLUN DSIEKTPUUECKUX CETEei», YTBEP)KICHHBIM NpuKazoM MUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHsiM B Muntocte Poccum 04.10.2021 1. Ne 65260,
ypOBEHb KBanu(pUKaLUU 6.

®opma peanuzanum: odyuenue B MOU.
®opma 00y4eHH: 3209HAs.

Pexum 3aHATHH:

Pacniucanue 3aHATHII 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymibl. KOHKpeTHbIe 1aThl IPOBEIECHUS 3aHATHH
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNbHBIX yCayr. JlaHHbIE paciicaHus XpaHsITCs
B DJIGKTPOHHOHM CHCTEME ydeTa XoJla peajlu3allii MporpamMmbl Ipu ee Haimuyuu. Ilpu mobGom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBinuBaercsi He Oosiee 40 4acoB B HEJEIN0, BKIIIOYast
BCE BH/JIbI ayTUTOPHOHN M BHEAYAUTOPHOM (CAaMOCTOSATENLHON) YueOHOH paboThl ciyiaTess.

TpeGoBannst K YpPOBHIO NOATOTOBKH CJYIIATeJsl, HeOOXOAMMBIEe [Jisi OCBOCHUS
NpOrpamMMbl: JIMIA, >KEJAloIIHe OCBOUTH JIOMOJHHUTENbHYIO 00pa30BaTeIbHYI0 IMPOTrpaMMmy,
JIOJDKHBI UMETh WJIM MOy4aTh BhICIIEe WM cpeHee MpodeccuoHanbHoe oOpa3oBanue. Hamnune
YKa3aHHOTO O00pa30BaHUs JOJDKHO MOJATBEPKIATHCS JIOKYMEHTOM TOCYAapCTBEHHOTO WM
YCTaHOBJICHHOTO 00pa3lia, WiIM aKaJeMUYeCKOH CIIPaBKON O MPOXO0XKAECHUH 00yUeHHUS.

BoinaBaeMblii JOKYMEHT: MIPH YCIICITHOM HPOXOKICHUN IPOTPAMMBI U C[aue UTOTOBOU
aTTeCTAallMd BBIAAETCS JUIUIOM O TPO(ECCHOHATBHON MEPENOArOTOBKE YCTAHOBIEHHOTO
oOpa3a.



Cpox 1eiicTBHSI HNTOTOBBIX JOKYMEHTOB

Cpok IeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHPYETCS Ha OCHOBE MIPABHII IO paboTe
C mepcoHaloM B cdepe NeATENbHOCTH HaHHOW MPOrpaMMBbl, YCTAHABIMBACTCS Ha OCHOBE
COJIEp>KaHUs IPOTPaMMBI U COCTABIISIET (B roJiaX): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIHHONH 00pa30BaTENLHOW MPOrPAaMMBI CIYIIATENh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

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

ONITUMAJILHBIE CTIOCOOBI X | AJICKTPOIHEPTETUKH U IJICKTPOTECXHUKH.
pEIICHUs, UCXOMS U3
JCUCTBYIOIIUX MPABOBBIX | YMeETh:

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

Braners:

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

VK-1: Cnocoben 3HaTh:

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

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

IIOCTABJICHHBIX 3aaa4

YMeTh:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTHYECKHUN aHAIIN3;

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

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

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



[IpakTHKO-OpHEeHTH]

Tabnuua 2

DOBAHHBIC Tpe6OBaHI/Iﬂ K pE€3yjibTaTaM OCBOCHHUA IMTPOTrpaMMbI

TpynoBbsie QyHKIINU

TpeOGoBaHMsI K pe3yibTaTaM

16.147 «Cnenuanuct

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

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

TpynoBbie 1elCTBUA:

- Pa3paboTka 3CKM3HBIX YepTeKeil OOIMX BHUIOB HETHIIOBBIX
H3JICIINHN;

- CocraBnenue u odopmieHue cnenuduxanuu o0OpyIAOBaHUS,
U3JeNIuil U MaTepHuaoB;

- IlogrotoBka cnenudukanuu B cOCTaBe KOMIUIEKTa paboueii
JIOKYMEHTaIUH;

- IlpoBepka TekcTOBOM M Tpaduuecko dYacteil paboueit
JOKYMEHTAIlUU CUCTEM JIEKTPOCHAOXKeHUs (JIEKTpOCHAOKEHNUE,
OCBEILIEHUE, 3a3eMJICHUE, KaOelbHbIE M BO3AYIIHBIE CETH) Ha
COOTBETCTBUE  YTBEP)KICHHBIM  IPOEKTHBIM  pELICHUSIM
IIPOEKTHOM JTOKYMEHTALUH.

YMenus:

- OueHuBaTh COOTBETCTBHE paboueill JOKYMEHTAUUU HPUHATHIM
INPOCKTHBIM PEIICHUSM TPOEKTHOW JIOKYMEHTALUU CHUCTEMBI
3JIEKTPOCHAOKEHHUS;

- YuTaTth 3CKU3HBIE M paboune 4YepTeku TpapuyuecKorl 4acTh
paboueil U IPOEKTHOM TOKyMEHTAllUH;

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

- [IpuMeHsTH IpOrpaMMHBIE CPEeICTBA TS OopMIIeHHs paboueit
JIOKYMEHTAIIUU CUCTEM AJIEKTPOCHAOXKEHUS (3JIEKTPOCHA0KEHUE,
OCBEIICHUE, 3a3eMJICHHe, KaOelbHble W BO3JYLIHBIE CETH)
(1OKyMEHTOB B TEKCTOBOM (opme, pabouux uepTexkei,
cneurdukanuy 060pyI0BaHUS U U3AEIHA);

- BpiOupars anroputm, crnocoObl pa3paboTku U odopmiieHus
ACKU3HBIX M PabOYMX YepTekeil B cocTaBe KOMILUIEKTa pabodei
JIOKYMEHTAIIUN CUCTEM DJICKTPOCHAOKEHUS (IJIEKTPOCHAOKEHHE,
OCBEIICHNUE, 3a3eMIIeHHE, KaOeIbHbIE U BO3YIIHbBIE CETH);

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




3HaHus:

- CucreMa ycloBHBIX 0003HaUYE€HUN B IPOEKTUPOBAHUU;

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

- CocraB koMmIUleKTa pabodell JTOKYMEHTAlMH CHCTEM
AEKTPOCHAOKEHUS (3mekTpocHaOKEHHE, OCBEIIICHUE,
3a3eMIIeHUE, KaOENbHBIC U BO3YIITHBIC CETH);

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

- [IpaBuia TeXHUYECKOM SKCILTyaTallly IEKTPUUECKUX CTAHLIUN
U CeTEH;

- [IpaBuna TEXHOJIOTHYECKOT0 (YHKIIMOHUPOBAHUS
AIIEKTPOIHEPTCTUUECKUX CUCTEM;

- TpeGoBaHusi HOPMATHBHBIX MPABOBBIX AKTOB M JOKYMEHTOB
CHUCTEMBl  TEXHHYECKOTO PEryJUpOBaHHS K  pa3paboTke
TEKCTOBOM M Trpaduyeckoil uacTeil pabouell JOKyMEHTAIuU
CHUCTEM DJJIEKTPOCHAOXKEHMs (DJIEKTPOCHAOKEHHE, OCBEIICHUE,
3a3emiieHue, KabelbHbIe U BO3YILIHBIEC CETH);

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

- [IpaBuina pabotel B CAIIP miis ohopmiteHHS YepTEKEN;

- TpeOoBaHUsT HOPMATHBHBIX TPABOBBIX AaKTOB M JOKYMECHTOB
CHUCTEMBl TEXHUYECKOTO PEryJIHpOBaHUS B TPaJAOCTPOUTEIHHOMN
JIESITEIIBHOCTH K YCTPOUCTBY y3JI0B CUCTEMBI
ANIEKTPOCHAOKEHHUS;

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

- TunoBble TMPOCKTHBIC pENICHHS IO y3JaM CHCTEMBI
AIIEKTPOCHAOKECHHSI.

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

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

TpynoBeie 1elCTBUS:

- IlpoBeneHue BBHIOOPOUYHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTPOB 000pYIOBaHMS MOJCTAHLIUN DIEKTPUUYECKUX CeTel,
OIICHKa KaudecTBa paboT MO OOCIyXHBaHUI O0OPYIOBaHUS
MOJICTAaHIIUI 2JIEKTPUUECKUX CETEH.




BJIEKTPUYECKUX CETEU Ymenus:

- CamoCTOATENbHO MOJAEPKMUBATh M IOBBILIATH YPOBEHb
npoecCHoHaNBHONM KBATH(DHUKAITIH;

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

3HaHUA:

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

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

20.012 «PaboTHUK MO OpraHU3aIMK YKCIUTyaTAI[H IEKTPOTEXHUIECKOTO 000PYI0BaHHS
TEIJIOBOM 3JIEKTPOCTAHIIMM

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

CIIOCOOEH BBHITIOIHSATD - CocraBnenue  rpaguka  00X0#OB U OCMOTPOB

npocThie padoT 1o ANMEKTPOTEXHUYECKOTO  OOOpYNOBAaHUS,  MEXaHU3MOB W

TUTAHUPOBAHHIO YCTPOMCTB, HAXOIIIIMXCS B  BEACHUU  MOJpPAa3/CICHUs,

AKCILTyaTaIH OTIepPAaTUBHBIM NIEPCOHAIIOM;

ANIEKTPOTEXHUIECKOTO - IlonrotoBka mepeuHs pabOT MO TEKyIIEH AKCIUTyaTalluH H

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

IIEKTPOTEXHUYECKOT0 000PY10BAHHU.

YMenus:

- CocTaBJIsATh OTYETHBIE IOKYMEHTHI;

- Ompenenates COCTaB U IOCIEJOBATEIBHOCTh HEOO0XOAUMBIX
JeNCTBUI NpU BBINOIHEHUU paloT;

- AHanu3upoBath UHGOpMaIUio, GOPMUPOBATH MPEICTABICHUE
0 CUTYalIUH.

3HaHUS:

- TpeOoBanuss  oxpaHbl  Tpyda I@pH  OKCIUTyaTaluu
AJIEKTPOYCTAaHOBOK (11 COCTABJICHHsI EpEUHs paboOT B MOPSIKE
TEKYIIEeH dKCIUTyaTalium);

- [IpaBuna sKCIUTyaTaluy 3JeKTPOTEXHUYECKOT0 000PYAOBaHMUSL.

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

B pesynpTare  OCBOEHHS  JONOJHUTENBHOM  00Opa3oBaTelbHONH  MPOTrpPaMMBI
«OnexmpocHabxcenuey Ciymareiab JO0JDKEH OBITh TOTOB K 00JIacTH MpOgecCHOHATbHON
JesITeIbHOCTH, OOBEKTaM M 3a/1auaM.

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

- 40 CkBO3HBIE BH/]IbI MPOPECCUOHAIBHON NEATENILHOCTH B IPOMBIIIEHHOCTH (B cepax:
MIPOEKTUPOBAHUS U JKCIUTyaTallud 3JIEKTPOIHEPTETHUECKUX CHUCTEM, AJIEKTPOIHEPTeTHUECKUX
KOMILIEKCOB, CUCTEM 3JIEKTPOCHAOKEHN S, aBTOMATU3allM U MEXaHU3allUK TPOU3BOJICTBA).



- 24 ATOMHasi MPOMBIIUIEHHOCTH (B c(hepax: MPOEKTUPOBAHMS M IKCIUTyaTallui OObEKTOB
JIEKTPOIHEPI€TUKU; TEXHUYECKOTO OOCIYKUBAaHMS M PEMOHTA 3JIEKTPOMEXAHHUYECKOTO
obopymoBaHus).

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

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

- DJIEKTPOIHEPIeTUKA U JIEKTPOTEXHUKA.

- DIEKTPOIHEPreTUUECKUE CUCTEMBI U CETH.

Oo6vexkmamu 11po(heCCUOHAILHON AEATENbHOCTU SBISIOTCA:

- 3JIEKTPUUYECKNE CTAHLIMM U NOJICTAHIUH.

- 3JIEKTPOIHEPIETUUECKHUE CUCTEMBI U CETH.

- CHUCTEMBI 3JIEKTPOCHA0XKEHHS TOpPOJIOB, IPOMBILIUICHHBIX MPEANPUATHI, CEIBCKOIO
XO03sIHCTBA, TPAHCIOPTHBIX CUCTEM U UX OOBEKTOB.

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

- peneliHas 3almTa U aBTOMaTU3a1Us 3JIEKTPOIHEPTeTUUECKUX CUCTEM.

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

- JJIEKTPUYECKHE MAlIMHBI, TPaHC(HOPMATOPbI, IEKTPOMEXAHUYECKHUE KOMIUIEKCH U
CUCTEMBI, BKJIIOYAsl UX YIPaBJICHUE U PETYIUPOBAHUE.

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

- DJIEKTPUYECKash U30JIALUS IEKTPOIHEPIETUUECKUX U DJIEKTPOTEXHUUYECKUX YCTPOMCTB,
KabeNnpHble M3AETUS M MPOBOJA, IIEKTPUUECKUE KOHJEHCATOPhl, MaTepuanbl U CUCTEMBI
ANEKTPUYECKON M3O0JIALUHN IEKTPUUECKUX MAIINUH, TpaHCPOPMATOPOB, Kabenel, AIeKTPUIECKUX
KOHJICHCATOPOB.

- BJIEKTPUYECKUN TPUBOJ] U aBTOMATHKA MEXaHU3MOB U TEXHOJIOTUYECKUX KOMIIJIEKCOB.

- DJIEKTPUUYECKOE XO3ANUCTBO U CETH NMPEANPUATUIN, OPraHU3aLNN U YUPEKICHUH.

- 3JIeKTPOOOOPYI0BaHNE HU3KOTO U BHICOKOTO HAMPSYKEHUSI.

- MOTEHIIMAJIBHO OMNACHBIE TEXHOJOTUYECKUE MPOLIECCHl U TIPOU3BOJCTBA IEKTPUUECKON
SHEpPTUH.

- METO/Ibl U CPE/ICTBA 3allUThl YEJIOBEKA, MPOMBIIIICHHBIX OOBEKTOB U Cpe/ibl OOUTaHUS
OT @aHTPOIOTE€HHOTO BO3JIEHCTBUS 3JIEKTPUUECKUX U MATHUTHBIX MOJEH.

BbInyckHUK MporpaMMbl JOKEH YMETh peuiaTh NpoQecCHOHaNbHbIE 3adauu 10 BUJIAM
npoaAeaTeNbHOCTH:
Konempyxkmopckuii:
- [IpoexTupoBaHMe IEKTPUUECKUX CETEH U ANEKTPOTEXHUUECKOTO 000PY10BaHMS.
IKrenayamayuouHsli:
- DKCIUTyaTalys BEICOKOBOJIBTHOTO JIEKTPOOOOPYI0BAHHUS IIEKTPUUECKUX CETEH.

B pe3ynbTare OcBOEHHMS OMOIMHUTEIHLHOW OOpa30BaTENbHOW MpPOTpamMMbl CIyIIATeNlb
JOJDKEH  00NlaaTh  CHOCOOHOCTSAMH K BBIOJIHEHHIO HOBOIO BHAA  JIesIT€IbHOCTH
COOTBETCTBYIOIIETO MPUCBaeMON KBaJM(uKauuu padoTHUK B cdepe IJIeKTPOIHEPIreTHKH U
3JIEKTPOTEXHUKH.



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

3.1. TpynoeMKoCTh HPOrpaMMBbl

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

- 20,6 3a4eTHBIX €IUHUII;

743 ak. 4.

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

Y4eOHbI IJIaH JIONMOJHUTEIBHOH 00pa30BaTeIbHOM IMPOrpaMMBbl TPEJACTABICH B
MIPUIOKECHUE A., SBISIOMUNCS HEOTHEMIIEMOH YaCThIO TPOTPAMMBI.

Tabnuna 3
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ANIEKTPOIHEPTHU

Ilepenaua u
pacupeneneHnue
SJIEKTPOIHEPTUH

28

DK3aMeH

5.1

Ilepenaua u
pacnpeneneHue
SJIEKTPOIHEPTUH

28

Pemen
e
3aa4

PacueTtsl TOKOB
KOPOTKHX
3aMbIKaHUH

24

DK3aMeH

6.1.

PacueTtsl TOKOB
KOPOTKHX
3aMBIKaHAHN

24

Pemen
ne
3aa4

[lepexonnbie
ANMEKTPOMEXaHINIECK
1€ TIPOLIECCHI

24

3auer ¢
OLIEHKOH

7.1.

[lepexonnbie
ANMEKTPOMEXaHINIECK
He TPOLIECCHI

24

DneKTpuyecKas
4acTh CTAaHIUHN U
HOJCTaHIIUI

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

DK3aMeH

8.1.

DnekTpudeckas
YacTh CTAHIMH U
HOJCTaHIIUI

Pemen
e
3a71a4

DKOHOMHUKA B
SHEPreTUKE

18

3aver ¢
OLIEHKOH

9.1.

ODKOHOMMKA B
SHEpreTHKe

18

Pemen
e
3a1a4

10

OrexTposHepreTuye
CKHEC CUCTCMBI U
ceTH

DK3aMeH

10.1

DnexTposHepreTHie
CKHE CHCTEMbI U
ceTn

o B~ o ON OO N>

11

Peneiinas 3amura u
aBTOMATH3AIUs
AEKTPOIHEPTETHYIEC
KHX CHCTEM

w

26

DK3aMeH

111

Peneiinas 3amura u
aBTOMAaTH3aLHs
3JIEKTPOIHEPTETUYEC
KHAX CUCTEM

N

26

Pemen
e
3a1a4

12

Bo3nyminsle u
KaOeabHbIE TUHUT

16

3aueT ¢
OLIEHKO}

12.1

Boznymuineie u
KaOeJIbHbIE JTUHUU

16

13

Wzonsums u
TIepEeHATIPSIKESHHSI

3aueT ¢
OLIEHKOH

13.1

Wzonsanus n
MIepeHANPSKCHUS

Pemen
ne
3a7a4

14

Cucremsr
AJIEKTPOCHAOKEHHS

B CO N [C0ONIMNDNINDN

DK3aMeH




TOpOJIOB U
MIPOMBIIIIIEHHBIX
NIpEANPUSITHI

14.1

Cucremsl
ANEKTPOCHAOKEHUS
TOPOJIOB U
TIPOMBILIIEHHBIX
NIPEANPUSATHI

o b

15

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CUCTEM

18

DK3aMeH

15.1

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CHCTEM

18

16

VYnupasnenue
Ka4eCTBOM
IIEKTPOIHEPTUH

3ader ¢
OLIEHKOH

16.1

VYnpasnenue
Ka4eCTBOM
JIEKTPOIHEPTUH

17

Jlmarnoctuka
BBICOKOBOJIBTHOTO
000pyIoBaHUs

AN N o N E- N \S) DN

18

3aueT ¢
OLICHKOM

171

Jwnarnoctuka
BBICOKOBOJIBTHOTO
000pyI0BaHUs

18

18

HanexxHocTh cucteM
3JIEKTPOCHAOKEHHS

18

3aver ¢
OLIEHKOH

18.1

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

AN AN

18

19

ABTOMaTH3UPOBaHH
bIe
nHpopMannoHHO-
HU3MEpHUTEIEHBIC
CHUCTEMBI
KOMMEpPYECKOTO

ydera
JIEKTPOIHEPTUH

N

18

3auer ¢
OLIEHKOH

19.1

ABTOMAaTH3UPOBaHH
bIe
nHpopMannoHHO-
HU3MEpHUTENbHbBIE
CHCTEMBI
KOMMEpPYECKOT0
yuera
IIEKTPOIHEPTUH

N

18

Pemen
e
3a1a4

20

Iotepu n
sHEprocoepexeHue

16

3aueT ¢
OLIEHKOH

20.1

ITotepu n
sHeprocoepexeHne

16

21

Hrorosas
aTTecTanus

=~

Hrorosas
aTTecTalMOHHAS
pabora

HUTOIO:

~NWWEINDNDNDN

14

42




3.2. Cogepxanmne nmporpamMmbl (padoyue NporpaMMbl JMCHUILIAH (MOyJIeil)
Coneprxkanue TUCUUILTAH (MOJIyJIeH) peAcTaBieHo B Ta0. 4.

Tabnuua 4
CopepxaHue TUCIHUILUIMH (MOIYJIEH)
Ne HaunmenoBanue
JTUCHUTUINH (MOJTyJIeH ) Coneprkanue TUCUMIUIUH (MOIYEH)
1. | [lorepu u 3HEprocOEpeKCHIE
1.1. | [Totepu u XapakTepucTuka MpoOIeMbl CHIKEHUS TOTEPh
sHEeprocOepexeHne AIEKTPOIHEPTUN AKTYaIbHOCTD 3a1a4l CHUYKEHUS MTOTEPh

JIEKTPO3HEPTUU. 3HAYEHUS MIOTEPH IIEKTPOIHEPIUH B
sHeprocucremMax P®. OCHOBHbIE MOHATHUS U OIIPEIEICHHUS.
VYKpyHHEHHas CTpPYKTypa (pakTHUECKUX NOTePh
areKTpodHepruu. HebamaHChl 37eKTpOIHEPTHH HA 0OBEKTaX.
Hopmuposanue noreps snexrpossepruu. CTpykTypa noTepb
MOIIIHOCTH U 3JIEKTPOIHEPIUH B JIEMEHTAX
AIIEKTPO3HEPTETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOxeHus. JleranbHas CTPYKTypa OTYETHBIX
noteps. [loTepu MOIIHOCTH B BO3YILIHBIX U KaOEIbHBIX JIH-
HUSIX pa3iIM4YHBIX KJIACCOB HampsbkeHud. [lorepu moniHocTH
B CHJIOBBIX TpaHc(opmaropax. [lorepu B 1ONOIHUTETEHOM
000pyI0BaHUU MOACTAaHIMNA. Pacxo/ 31ekTpo3Hepruu Ha
coOCTBEHHBIE HYK/IbI TOoAcTaHlIui. Cuctema ydera
anekTpodHeprun. Kommepueckne norepu. TpaH3uTHbIE
notepu. MakTopsl, BIUAIONINE HA OTAEIbHBIE
COCTaBJIIAIOIIME NOTEPb. METObI OLIEHKU M aHAJIN3a IOTEPh
AJIEKTPOIHEPIUH. XaPAaKTEPUCTUKA METOIOB U aITOPUTMOB
pacueTa noTepb dIEKTpoIHeprun. Pacyer ycioBHo-
MOCTOSIHHBIX MOTEPbh MOIIHOCTH U 3JIEKTPOIHEPTHH B
000pyIOBaHUU 3JIEKTPUUECKUX ceTeil. PacueT Harpy304HbIX
IIOTEPHh MOILIHOCTH U 3JIEKTPOIHEPTUU B IIIEMEHTAX
ANIEKTPUUYECKUX ceTel. XapaKTepUCTUKH IpaUKOB
Harpy3ku. MaTerpupyromue MHOKHUTENHN. PacueT motepp
AIIEKTPOIHEPTUH MO TpaduKy Harpy3ku. MeTo bl
oTpezieNieHUs] Harpy304YHbIX MOTEPh: METO/ HAUOOIBIINX
Harpy3oK, METOJ CPEIHUX HArpy30K, METOJ CPEJHUX CYTOK,
METO/I TO3JIEMEHTHBIX PacueToB. AHAIN3 TEXHUYECKUX
notepb. COBpEMEHHBIE TPOIPaMMHBIE KOMIIJIEKCHI 110
pacueTy notepb: TpeGoBaHUs K IPOrpaMMHBIM KOMILIEKCaM,
MCIIOJIb3YEMBIM I pacueToB MoTepb. MX BO3MOXKHOCTH U
xapakrepuctuku. MHpopmanmonHas 06eciedeHHOCTh
pacueToB. [IoCTOBEpHOCTH OLIeHKH 110TePs. [Ipeacrasnenue




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

pE3yJIbTaTOB OLEHKH ITOTEPh. MEPONPUATHSA 110 CHUKEHHUIO
[OTEPH JIEKTPOIHEPIUU U OLIEHKA UX SKOHOMHUYECKOMI
3(pPEKTUBHOCTH B COBPEMEHHBIX ycioBUsX. Kiaccudukanus
MEPOIPUATHH 110 CHUKEHUIO IOTEPH 3JIEKTPOIHEPTUH.
ITpoGnembl BHEAPEHUS MEPONIPUATHI IO COKPAILEHUIO
IIOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHUSX.
CoBpeMEHHbBIE KPUTEPUU OLIEHKH YKOHOMHYECKON

3¢ PEKTUBHOCTH MPOEKTOB: YHCTHIA JUCKOHTHUPOBAHHBIN
JI0XOJI, BHYTPEHHSSI HOpMa JOXOAHOCTH, NHTETPaJIbHbBIN
CPOK OKYIIa€MOCTH, TMCKOHTUPOBAaHHBIE 3aTPaThl.
Konkypupyromuue 3¢ ¢dextsl OnpeseneHre onTuMalabHbIX
3HAYECHHUM [TapaMETPOB JIEKTPUYECKHUX CETEH IIPU
IPOEKTHPOBaHUU. BbIOODP ceueHuil mpoBo1oB U kUil Kabemnei
Y HOMHUHAJIBHOT'O HAIIPSDKEHUS 10 YCIOBUSAM
HKOHOMHUYECKON 11€J1eCO00Pa3HOCTH MPH IPOEKTUPOBAHUU
(cM. Kypc DIEeKTPUUECKHE CETH 3JIEKTPOIUTAIOLIUX CUCTEM).
OpranuzanoOHHbIE MEPONPUATHS 10 CHUKEHUIO TIOTEPD
ANeKTpo3HEprun. ONTUMH3ALUS PEKUMOB 110 HANPSKEHHUIO
U peakTHUBHOM MOIIHOCTU. ONTUMH3aLMs YPOBHS paboyero
HanpspokeHus [ToHsTHe ecTECTBEHHOIO U 3KOHOMUYECKOIO
pacnpeesieHus: MOIHOCTEN B 3aMKHYTBIX CETSX.
Pa3mblkaHMe 3aMKHYTBIX CETEH B ONTHUMAaJIbHBIX TOUKAX
OnTtumuzanus pexuMoB paboTsl TpaHC(HOPMATOPOB HA
noJicTaHIMAX. BeipaBHUBaHME 3arpy3ku Qa3 JIMHUH.
[ToBbIIEHNE YPOBHS AKCIUTyaTalluu CeTU. TexHu4eckue
MEPONPUSITHS 10 CHUIKEHUIO IOTEPh 3JIEKTPOIHEPTUH.
KomneHcanus peakTUBHOM MOIIHOCTH. BBIOOP HCTOYHUKOB
peakTUBHOM MomHOCTH. CHUKEHUE HEOJHOPOIHOCTH
3aMKHYTBIX ceTel. [TpogonpHas eMKOCTHAs KOMIIEH AL
MHAYKTUBHOI'O COTIPOTUBIICHUS JIMHUN AJIEKTPONIEpeaayu.
PerynnpoBaHue NOTOKOB MOIIIHOCTH B 3aMKHYTBIX CETSIX.
Meponpusitust 1o peKOHCTPYKLUHU CETH. 3aMeHa
CYIIECTBYIOIIUX ITPOBOIOB JIUHUH U TpaHC(HOpPMATOPOB
noactaniuii. CTpOUTETECTBO HOBBIX JTUHUHN U
TpaHC(hOPMATOPHBIX MOACTAHIIMHA. YBeTHUYEHUE
HOMMHAJILHOTO HAaIIPSKEHUS CETH.

2. | ABTOMaTH3UpOBaHHbBIE HH(OPMAIIMOHHO-U3MEPUTEIbHBIE CUCTEMbI KOMMEPUYECKOTO yUeTa
AJIEKTPOIHEPTHH

2.1. | ABTOMaTHU3MpOBAaHHbBIE OcHoBHBbIE 337]a4n Kypca. ABTOMaTH3alMs yueTa
nH(OPMAaLIMOHHO- AIIEKTPOIHEPTUU - HHCTPYMEHT MOBbIIIEHUS 3()()EKTUBHOCTH

U3MEPUTEIIBHBIE CHCTEMBI
KOMMEPUECKOIo yueTa
IEKTPOIHEPTUH

rpoliecca MPOU3BOJICTBA, NIEPEAAUHN, PACTIPECICHUS U
notpebyieHus aekTposnepruu. Llenu u 3agauu, perraemolie
cucteMo. [IpuHIMIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ACKYD. Tpebosanus k cucreme ACKYD, npasuna ydyera
AJIEKTPO3HEPIUU U MolHocTu. [IpaBuna yuera
ANEKTPUYECKOMN 3Hepruu. TUIIOBbIE TEXHUYECKUE
TpeOOBaHUS K CPEACTBAM aBTOMATHU3alUN KOHTPOJIA U ydeTa
anekTposHepruu u MoHocty 11t ACKYD sneprocucrem.
CocraB u TpeboBaHus K KoHCTpyKuuu. [lokazaTenn
HazHayeHus. TpeOoBaHUS MO MUTAHUIO, IPOTPAMMHOMY
00ecne4yeHn10, yCTOMYMBOCTU K KIIMMAaTHYECKUM U BHELITHUM
BO3/ICICTBUAM, 0€30aCHOCTH, HAJIEXKHOCTH,
METPOJIOTHYECKOMY 00ECIIEYCHUIO U TEXHUYECKOMY
oOcnyxuBanHuto. Opranu3zanys TOUeK U Iy yueTa
A51eKTpo3HEprunu. OCHOBHBIE OIIPENETICHUS U TEPMUHBI.
TpeOGoBaHMsI K YCTAaHOBKE CPEICTB KOMMEPYECKOTO U
TEXHUUYECKOro yuera. Llenu ydera sjieKTposHepruu.
®yukuuu u 3anaun AUMCKYD npennpustuii cereit.
3agaun AUMC KYD ObITOBBIX OTpeOUTENCH. DTaIbI
CO3J1aHusA U BBOJIa B 3KcIutyaTanuto cucrembl ACKYD.
[TpenmpoekTHOE 0OCIenOBaHKE MTpeanpusaTus. Pazpaborka
TEXHUYECKOT0 3a/1aHusl. MogepHHU3alus U3MEPUTEIbHbBIX
KOMIUIEKCOB. TexHopabouee NpoeKTUPOBAHNE
MH(OPMALIMOHHO-U3MEPHUTEIHLHOTO U HH()OPMALIMOHHO-
BBIUHCIUTEIBHOTO KOMIIEKCOB. PazpaboTka 10KyMEHTOB 1O
METpOJIOTHUecKoMy obecrieuenuto. Komruiekrarus.
CrpoutenbHO-MOHTa)KHBIE paOOTHI. [lyckoHanagouHbIe
paboThl. OnbITHAS SKCIUTyaTalus. Y TBEpKIEeHHE TUIIA
CPEJICTBA U3MEPEHUSI U aTTECTALIUS METOIMKH BBITIOJTHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeOoBaHUI 00bEIMHEHHOTO phIHKA dHepruu. [lepenaua
aBTOMAaTH3UPOBAHHOM HH(pOPMAIMOHHO-U3MEPUTETHHON
CUCTEMBI B TIOCTOSIHHYIO dKCILTyaTanuio M3mepenue snepruu
Y MOIIHOCTH, IIOTPELIHOCTU U3MepeHU. MeTo bl
MU3MEPEHMS MOIIHOCTH. MIHAYKIIMOHHBIN CYETYHK.
[Tudpossie cuetunku. [TorpemHoctn u3mepennii. Hebanaunc
AIIEKTPO’HEPIUU U MolHOCcTU. KoMMmepueckue norepu.
CrpykTrypa 1 coctaB u3meputenbHoro kommiekca ACKYD
N3meputenbupiii kKanal. TpancdopMaTopsl TOKa,
TpaHc(hOopMaTOpbl HANPSHKEHHSI, BTOPUYHBIE LIETIH, CYCTUYHKU
ANEKTPUYECKOMN SHEPIruu. BiusHue s1eMeHTOB Ha
METPOJIOTMUECKHUE XapAaKTEPUCTUKN U3MEPEHUN.
WNupopmanronusiit kanan. Opranuzaiys KaHaJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU MPEATIPUATHS.
Turbl yCTpOWCTB CBS3M M KaHAJIOB Mepelayu JaHHbIX. X
HaJIKHOCTh U IPOIYyCKHas cnocoOHocTh. TpeboBaHus U K




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

PE3EePBUPOBAHUIO KAHATIOB CBSI3U M 0030p CYLIECTBYIOIIUX
pemeHuii. YcrpoiictBo coopa u nepeaauun AanHbix (Y CII).
Haznauenue. TpeGoBanus K GyHKIIMOHATBHOMY COCTaBY,
napaMmeTrpam, XpaHeHHuIo JaHHbIX [[eHTp 00paboTKH JaHHBIX.
Ilepeuens pemaeMbix 3aga4. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapPaTHBIX CPEACTB. TeXHUYECKUE CPEICTBA
U3MEpEeHUs, XpaHeHUs, iepesiaun U 00paboTKu MHPOpMAIIT
B cucreMe L{udpoBbie CHETYNKH 3IEKTPOIHEPTHH.
TexHuueckue xapakTepucTuku. HacTpoeunble mapaMeTpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMH U UX HACTPOMKA.
[TporpamMmmHoe obecrieueHue. Y CTporCTBO cOopa U nepeaayu
nanHbIX (YCILM). Texnuuecknue XapakKTepUCTHKH.
Koundurypauus u nactpoiiku. Opranu3zamus 1eHTpa
00paboTku gaHHBIX. TpedoBaHus K HHpaACTPYKType
arnapaTHOM 4yacTu. Y CTPOKWCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JaHHBIX. Y HUBEPCAIbHBIN AaCUHXPOHHBINA IPEMO-
nepenatauk. Marepdeiicol. Kanansr csizu B AUMCKYD.
CocTaB 1 Ha3HauY€HUE IPOTPAMMHOTO KOMILJIEKCA CUCTEMBbI
ACKYD CocraB KoMILIeKCca TPOrPaMMHOT0 00ECTICUEHUSI.
Monynb agMuHHCTpaTOpa cucTemMbl. KOMMYHHUKAIIMOHHBIN
MonyIb. baza nanubix. Moaynb cyObeKTOB phIHKA
AIIEKTPO3HEPIruu U MolHocTu. CripaBouyHUKU. Moaynu
IpOCMOTpa 1 00pabOTKH JaHHBIX. MOayIH 3KCIopTa-
MMIIOpTA.

HanexxHocTh cucteM 3JICKTp0CH8.6)I(eHI/IH

Hanexnocts cucrem
3IEKTPOCHAOKEHUS

OO01ue cBeIeHUs O TEOPUU HA/IEKHOCTH TEXHUUECKUX
cucteMm: anekTposHepreruueckux (39C) u cucreM
anektpocHabxkenus (COC). HamexHOCTh B TEXHUKE U
SHEpreTHKe. 3aJauu HaIeXKHOCTU IIPU IPOEKTUPOBAHUU U
AKCIUTyaTaluH 2JIEKTPOIHEPTETUUECKUX CUCTEM. BiusiHue
MIPUHIIMIIOB IOCTPOEHUS U OCOOEHHOCTEN yrpaBiIeHUs MpU
skcruryaTauu COC Ha ypoBeHb HaIEKHOCTU
anekTpocHaOxeHus. TpeOoBaHUS HOPMATUBHBIX
JnokyMeHTOB. Kareropuu snextponorpedurenei mo
HaAEKHOCTH AekTpocHaOxeHus. [Ipuunnbl U Ppusndeckue
OCHOBBI BO3HUKHOBEHMS U pa3BuTus aBapuii B COC.
Knaccudukanms aBapwmii. Kimaccudukamms oTkazos.
dusnueckas Ipupoia 0TKA30B IEKTPOOOOpyAoBaHUsL. [5].
MareMaTrnueckuii annapar, UCIoJIb3yEMbI B TEOPUU
HaJE)KHOCTH TEXHUUECKUX (DIEKTPOIHEPTETUUECKHUX )
cucreM. Teopus BeposSTHOCTEHN (OCHOBHBIE TIOHSTHS,
OCHOBHBIE TEOPEMBI, CITy4YailHbIE BEJIMUMHBI U 3aKOHBI UX
pacrtpenenenus). OCHOBHBIE TIOHITHS U ONPECICHIS
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TEOPHUH HA/IE)KHOCTU. ENMHUYHBIE U KOMIUJIEKCHBIE
MoKazaTesii. XapaKTepUCTUKHN HA/ICKHOCTH. 3aKOHbI
pacupeneneHus caydaiHbIX BEIMYMH B 337a4axX HaJAeKHOCTH
AJIeKTpOoCcHAOXKEeHUS (OMHOMUHAIBHOE PacIpeieiiCHUE,
pacupenenenue [lyaccona, moka3areiabHO€E paclpeaesieHue,
3aKOH PaBHOMEPHOI'O paclpeesieHUs] BEpOSTHOCTEH,
HOPMAaJIbHBIN 3aKOH paclpeesIeHHs], raMMa-pacipeiesieHue,
pacupenenenue BeiiOymia). Meroabl pacdyera rmokasarenei
HaAEKHOCTHU CUCTEM 3JIEKTpocHabkeHus. Meron pacuera
IIOKa3aTesIed HalEKHOCTH C HCIIOJIb30BAHNEM MOJIEIEH
ciyyaiHbIX nporeccos. [Iponeccel 0TKa3oB u
BOCCTaHOBJICHHI OJHO3JIEMEHTHOM cxeMbl. CHcTeMa,
COCTOSAILAsA U3 TIOCIEA0BATENbHBIX BOCCTAHABIMBAEMbIX
aneMeHToB. CUCTEMa, COCTOSIIAs U3 MTAPAILIIEIIbHO
COEIMHEHHBIX BOCCTAHABIMBAEMbIX 3JIEMEHTOB. Pacuer
IIOKa3aTesel HalEKHOCTU C Y4€TOM PEMOHTHBIX COCTOSTHUI
U IIPEIHAMEPEHHBIX OTKJIFOUEHHH 3J1IEMEHTOB. MeTo b
pacueTa nokaszaTesiell HaJl€KHOCTU CXEM AJIEKTPOCHA0KEHUS
10 CPETHUM 3HAUYECHHSIM BEPOSATHOCTEN COCTOSIHUS
a51eMeHTOB. CpeTHUE BEPOSITHOCTU COCTOSIHUSI 3JIEMEHTA.
BeposTHOCTH 0TKa30BOTr0 U 0€30TKa30BOr0 COCTOSIHUS CXEM
C TI0CJIe/I0BaTEeNIbHBIM COEIMHEHUEM AJIEMEHTOB.
BeposTHOCTH 0TKa30BOTr0O M 6€30TKa30BOT0 COCTOSIHUS CXEM
C MapajieIbHbIM COETUHEHUEM 3JIEMEHTOB. MeTos aHanu3a
BEPOSATHOCTEN COCTOSIHUN CUCTEMBI. MeTon ¢
HCIIOJIb30BaHUEM (DOPMYJIBI TIOJIHOM BEPOSITHOCTU. MeToIbl
CTPYKTYPHOTO aHaJIM3a CJIOKHBIX CXEM U UCIIOJIb30BAHUE UX
JUTSL OLIEHKU HaAEKHOCTU. MeToabl opManu3anuu npu
COCTaBJICHUH PACUETHBIX CXEM MO HaIEKHOCTHU C YUYETOM
(GYHKIIMOHUPOBAHMS CUCTEM CETEBOM U CHCTEMHOM
ABTOMATHUKH, PEJIEHHOM 3alIUThI, ONEPATUBHBIX
MEPEKITIOYCHHIA.

4. | JluarHocTHKa BEICOKOBOJIBTHOTO 000PYAOBaHUS

4.1. | JluarHoctrka 3anaun coBpeMeHHOM AuarHocTuku. CoBpeMeHHasi cucTema
BBICOKOBOJIBTHOTO JIMarHOCTHKA. J[MarHOCTHKA AIEKTPUIECKON U30IISIITUN
000py0BaHUs obopynoBanus BH. McnipiTanue n3011y MOBBIICHHBIM

MIEPEMEHHBIM HaIPSKEHUEM: BHIOOD 3HAUEHHUS
UCIBITATEIIBHOTO HANIPSHKEHUs, IIPOLIEypa IPOBEACHUS
WCIIBITAaHUH, OLIEHKA PE3yJIbTATOB UCIIBITAHUN. MeTo bt
KOHTPOJISl KauecTBa TpaHC(HOPMATOPHOTO Maca.
JlnarHocTrka CHIJIOBBIX TPaHC(GOPMATOPOB U PEAKTOPOB;
Ba)XHEHIINE (YHKIMOHATIBHBIE Y3JIbl U CUCTEMBI,
MTOJJIEXKAITNE KOHTPOJIIO, METO/IBI M TEXHHUYECKHE CPEJICTBA
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KOHTPOJIS 3TUX Y3JI0B U CUCTeM. XpomaTorpaduueckuit
aHaJIM3 PaCTBOPEHHBIX T'a30B. VcnbITaHUs U30JISILIMI
MOBBIIICHHBIM BBINPSAMIICHHBIM (TIOCTOSIHHBIM)
HarpsikeHueM. KOHTpoJb N30JIS1IKMU 10 COMPOTUBIICHUIO,
OCOOCHHOCTH U3MEPEHHUS B CIydae HEOJAHOPOJHOCTH
V30JISILHH.

ABTOMaTHKA SJICKTPOSHEPTCTUHUCCKHUX CUCTEM

ABTOMAaTHKA
AIIEKTPOIHEPTETHICCKUX
CUCTEM

Oco0eHHOCTH PHEPTETUUECKOT0 IIPOU3BOICTBA,
00yciaB/IMBaIONINE IIUPOKOE BHEPEHUE CPEJICTB
aBTOMATHUKH. BU/ibl aBTOMaTUKN SHEPTOCUCTEM U UX
B3aUMOCBSI3b. TEXHOJIIOTMYECKasi aBTOMATHKA, aBTOMAaTHKa
yIpaBieHUs] HOPMaJIbHBIMU pEXUMaMU, TPOTUBOABAPUIHOE
aBTOMATHUYECKOE YIPaBJIEHUE IEKTPOIHEPreTUUECKUMU
cucrtemamu (OCC - npoTuBOaBapHiiHasi aBTOMaTHKA).
ABTOMAaTHKa YIPaBICHUS ITyCKOM U OCTAHOBOM Typ0oO- U
rugporeHepaTtopoB. OCOOEHHOCTH aBTOMATUYECKOTO
yIpaBJIeHUs TypOOreHepaTopaMu aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKJIIOUEHUE CHHXPOHHBIX T€HEPATOPOB Ha
napajuieNbHyr0 padoty. CriocoOb!l M YCIIOBHUS BKIIFOUCHUSI.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPO3JIEKTPOHHBIE U
MHUKPOIIPOIIECCOPHBIC). ABTOMAaTUYECKOE PETYIMPOBAHKE
HanpsbkeHus ¥ peakTuBHO#M MomHocTy (APH u PM) B D3C.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PEryInpOBaHNe
B0o30yxkaeHus (APB) cunxponnbsix MamH. CHUCTeMbI
BO30YKJIEHHSI CHHXPOHHBIX T€HEPATOPOB, CHHXPOHHBIX
KOMIIEHCATOPOB U ABUTaTeied. ABTOMaTHYECKUE
PEryJaTopbl BO30YXKIE€HHUS IPONOPLHUOHAIBHOTO 1EHCTBUS.
ABTOMAaTHYECKUE PETyJIATOPhI BO30YKIEHUS CUIBHOTO
neiicteus (APB C1). Muxkponpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMATHYECKOTO PEryJIMPOBAHUS
koa¢p¢punmentos Tpanchopmannu (APKT)
TpaHncpopmatopoB ¢ ycrpoiictBamu PITH. ABromarnyeckoe
yIpaBjieHUE PEaKTHBHON MOLTHOCTHIO CTATUYECKUX €€
ucTOYHUKOB — KomreHcatopoB (CTK). Apromarndeckoe
PEryJIMpOBAHME YaCTOTHl U aKTUBHOM MOIIHOCTH B DOC.
ITepBuuHOE perynupoBaHUE - aBTOMATUYECKOE
peryJivpoBaHHe YacTOThI BpalleHus TypOo- U
TUAPOTreHEPATOPOB. ABTOMAaTUYECKUE PETYIISITOPBI YaCTOTHI
Bpaienus (APYUB). Buas! (rugpoauHamMuyueckue u
anexktporugpasandeckue APYUB). Bropuunoe
pEryJMpoBaHHE - aBTOMAaTUYECKOE PETYINPOBAHUE YaCTOTHI
u akTuBHOM MoiHOoCTH (APUM) B D9C.
YacToToperynupyromuue 3JIeKTPOCTaHIUU U
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AIIEKTPOCTAHIINHU, Pa0OTaIOIIHUE 110 AUCIIETYCPCKOMY
rpaduky Harpy3ku. ONTHMaIbHOE paclpeieleHue Harpy30K
MeXy 00beIMHEHUSIMHU, SHEPTOCUCTEMAMHU U
reHepaTopamu. MHoroypoBHeBas uepapxuueckas APUYM
Enunoii sueprocucremsl Poccuu. [IpoTuBoaBapuiinas
aBToMatuka. Haznauenue, BUbl, IpeAbSBISIEMbIC
TpeOoBaHUs. ABTOMaTHKa OTPaHUYEHUS] HETOIYCTUMBIX
W3MEHEHUH JEUCTBYIOIIErO 3HAYECHHS U YaCTOThI
HaIpsOKEHUs: ABTOMAaTHKA OTPAaHUYEHUS NTOBBILLICHUS U
cumxkenus Hanpspkenus (AOITH u [JOCH). ABromartuka
orpanuueHus nosbiienus yactotel (AOITY). ABTroMaTka
orpaHuueHus CHIkeHus 4actoTsl (AOCY), BKiItovaromas
aBTOMAaTUKY YaCTOTHOI'O ITyCKa PE3€pPBHBIX T'€HEPATOPOB
(AUIII"), aBTOMaTHYECKYIO YaCTOTHYIO pasrpy3ky (AYP) u
JICITUTENIbHYI0 aBTOMATHKY IO YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTAHIUAX. ABTOMATHKA MPEJOTBPALICHUS
Hapymenus ycroitunBoctu (AITHY). CriocoOs1 1o3upoBanus
yIpasisromux Bo3aencTeui. LlenrpanusoBannas AITHY.
HeuentpanuzoBannblie ycrpoiictBa AITHY. ABromaruka
JUKBUJAIMY aCUHXPOHHBIX pexxuMoB (AJIAP). TunoBoe
(ocHoBHOE) ycTpoiicTBo AJIAP. ABTOMaTHueckoe
nosTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKIItOUeHue pesepna (ABP).

6. | YmpaBieHue Ka4ecTBOM 3JIEKTPOIHEPTHU
6.1. | YnpaBieHue KauecTBOM DJIEeKTPOMAarHUTHAsI COBMECTHUMOCTh M KaueCTBO
3JIEKTPOIHEPTUU anekTposHepruu. [lokazaTenu kauecTBa 3IEKTPOIHEPTHH.

HopmartusHo-mipaBoBas 6a3za. Cpencrsa n3MepeHus
nokasaresel KadecTBa 3JeKTpodHepruu. OpraHu3aloHHbIe
3aJ]auy YIpaBJICHUs Ka9YeCTBOM AIeKTpodHeprun. KoHTposb
U aHaJIM3 KayecTBa 3eKTposHepruu. CrocoOsl U
TEXHUYECKHE CPEICTBA 00ECTIEYCHHUS KaueCTBa
3JIEKTPOIHEPTUU

7. | Cucremsl 3JeKTPOCHAOKEHHS TOPOJIOB U MPOMBIIUIEHHBIX MPEANPUATUI

7.1. | Cucrembl OJIEKTPOIIOTPEBJIEHUME Pexxumsl anexkTponorpetieHus

IIEKTPOCHAOKEHUS
rOpOJOB U
MIPOMBIIITIEHHBIX
MpEANPUATHI

Junamuka smexktponoTpedienus B Poccuiickoit deneparumy,
DJeKTpuvecKrue Harpy3Kku U 3JIeKTpornoTpedaeHne
CENIUTEOHBIX TEPPUTOPUIA TOPOJOB, ['paduku 3MeKTpUUECKUX
Harpy3o0K M UX XapakTEepUCTUKH, PaKTOpHI, BIUSAIOLINE HA
PEXKUMBI 3JIEKTPOIIOTpedieHus: Y IpaBieHue
anekTponorpednenuem Lenu ynpasneHus
aneKTponoTpedaeHreM, ABapHuilHble OrpaHUYEHUS
AIIeKTpOnoTpeOIeHus;, MeponpusTHs 10 peryaupoBaHHIO
PEXKHUMOB AJIeKTponoTpednenus, CTUMYJIHpPOBaHHE
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noTpeOuTeNel K ynpaBIeHHUIO 3JIEKTPOIOTPEOICHUEM.
OJIEKTPUYECKUE HAT'PY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXEHW S PacuetHbie Harpy3ku
AJIEMEHTOB CUCTEM 3JIeKTpocHa0keHus, [lonsTue pacueTHoit
Harpy3ku. MareMaTnyeckoe OIMCaHUE HIEKTPUYECKUX
Harpys3ok, [loka3zarenu, XxapakTepu3yIOLe pexXUMbl pabOThI
AJIEKTPONPUEMHUKOB U UX Irpymil, [IpakTuueckue MeTo bl
OIpe/IeNICHUs] PACUETHBIX HAarpy30kK, Onpenenenue
pacUYEeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUI TOPOIOB
OO61ue nonoxeHus, PacueTHas Harpy3ka Ha IIMHAX
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHU,
PacuerHas Harpyska pacnpenenutenbHbix JuHuil 380 B u
TpanchopmaTopHbIX noactanuit 6—20/0,4 kB, PacueTHas
Harpyska 3jieMeHTOB ceteit 6—20 kB u neHTpoB nutanus,
VYKpyHHEHHas OLIEHKa pacueTHOIN Harpy3Ku CeIUTEOHbIX
Tepputopui, IIpumepsl onpeneneHus pacyeTHbIX
snexTpuyecknx Harpy3ok. PEXXMMBI HEMTPAJIN B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEUTpaJM B CETSAX cpeaHero HanpsokeHus (6—35 kB)
N3onupoBanHas HeuTpasibro, HopMupoBaHue eMKOCTHOIO
TOKa 3aMbIKaHUs Ha 3eMJIt0, KoMIieHCupoBaHHas HEUTpaJlb,
[yroracsmue peaktopsl, Pe3ucTuBHOE 3a3eMiieHNe
HeiTpanu, OcoO0eHHOCTH BbIOOpa peXxrMa HEUTpPAJIH B CETSIX
¢ KabessiMU ¢ U30JIALKEeN U3 CIIMTOTO MOJUAITUIICHA.
PexxuMbl HeliTpanu B ceTsX HU3Koro HanpspkeHus (10 1000
B) I'myxo3azemienHas HelTpanb, M3omupoBanHas
Hentpans. CXEMbI I'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOACKUX CETEN
TpebGoBanusi, MpebIBIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
HanexHocTtsb anekrpocHabxkenus, KomMmyranmonssle u
3alUIIAIOIIKE JJIEKTpUUecKHe anmnaparbl. CXeMbl
pacnpenennTeNbHbIX dJIEKTPUUECKUX ceTell PaguanpHo-
MarucTpajibHas Hepe3epBHpOBaHHas cxema cetu, [letneBas
HEaBTOMATHU3UPOBaHHAs cxeMma ceTH, IletneBas
aBTOMAaTU3UpOBaHHas cxeMa ceTH, ClI0)KHO3aMKHYTasi cXxeMa
CETH HU3KOTO HaNpskeHMs,, MHOToIy4eBble
aBTOMAaTU3UPOBAHHBIE CXEMBI CeTH, Peann3anus ycTpoicTBa
ABTOMAaTUYECKOT0 BKIIOYEHMS pE3epBa B
IByXTpaHcpopmaTopHoit moacTaHuK, CxeMbl BBOJHBIX
pacnpenenuTeNbHbIX YCTPOICTB 30aHul, Pekomennannu no
BBIOOPY CXEM pacrpeaenuTenbHoil cetu, [luTaromue cetu
6—20 kB Heo6xo0auMocTh cOOpyKeHHSI
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pacrpenenuTenbHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
cererr 6—10 kB, Oco6eHHOCTH TOCTPOCHUS TUTAIOIINX
cerent 20 kB.

N3omanus 1 nepeHanpsKeHus

Mzonanusa n
nepeHanpsiKeHus

OnekTpodusnueckue mpoueccsl B razax. Knaccudukanus
ANEKTPUYECKUX MoJel. loHn3anoHHbIe IPOLECCHI B ra3ax.
JlaBrHA 37€KTPOHOB. Y CI0BUE CAMOCTOATEIBHOCTH pa3psija.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JIaBJICHUs ra3a u Apyrux GpaxTtopos. DPGHEeKT MoaIPHOCTH.
baprepnsrii apdext KopoHHBIH pa3psia Ha MOCTOSHHOM H
nepeMeHHOM HanpsbkeHusx. [lotepu sHepruu Ha KOpoHY
IIpU IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psAJIoM Ha npoBojax. Pas3psa B Bo3ayxe BIOJIb
MIOBEPXHOCTHU TBEPJIOTO IUIIEKTpUKaA. BriusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HaIpsHKEHUE
nepekpbIThsi OCHOBHBIE BUJIbI U CBOMCTBA BHEILIHEN
u30JsIuU. ATMOC(EpHBI BO3TyX KaK TUAJIEKTPUK.
HaznaueHue 1 TUIIBI HU30JISITOPOB. DKCILTyaTallMOHHBIN
KOHTpOJb. OOmIast XapaKTepUCTHKA U THITBI BHYTPEHHEH
u3ossinuu. KomOuaupoBanue quanekTpukoB. CtapeHue
BHYTPEHHEN U BHEIIHEN M30JAuu. KoopauHanuus u30sauumn
[TpodmnakTuka n30aA0MK. 3aa4d U LEeIU TPOPUIAKTHKY.
MeTopl UCTIBITaHUS U30JIALIMNA. BBICOKOBOJIBTHBIE
UCIIBITATENbHBIE YCTAHOBKU BBICOKOIO HAPSKEHUS.
VYcTaHOBKY /7151 OTyYEHUS! BBICOKUX MIEPEMEHHBIX U
MIOCTOSIHHBIX HaNpshKeHU. VIMITyJIbCHBIE HCIIBITATEIbHBIE
yCTaHOBKH. M3MepeHue BHICOKUX HaIpsDKEHUH (M3MepeHne
LIapOBBIM PA3PSIHUKOM, U3MEPEHHE MIEKTPOCTATUYECKUM
KUJIOBOJIBTMETPOM, U3MEPEHUE HAMPSKEHUS C
ucnosnb3oBanueM aenuteneit) Knaccudukanus
nepeHanpsipkeHuid. ['po3oBbie nepeHanpspkeHus. MoaHUS Kak
MCTOYHUK I'PO30BBIX NepeHanpskeHnil. OCHOBHBIE
rapameTpsl MOJIHMM. IHTEHCUBHOCTB TPO30BOM
nesTeabHOCTH. BHyTpeHHue nepenanpspkenus. Oomast
XapakTepucThka. BoaHOBBIE Mpoliecchl B 00MOTKax
TpaHncpopmaropa. HauanbHoe pacnpeneneHie HanpskeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUHCS
PEXUM, IEPEXOIHBIN Mpolecc. Pacnipenenenne HanpsKeHUs
BJIOJTb OOMOTOK Tpex(ha3zHoro Tpancpopmaropa
Knaccugukarus Mep 3aluThl OT MepeHanpsKeHUH.
VYerpoiicTBa 3aUThI OT NEPEHANPSHKEHU. 3amuTa
MOJICTAHIMI OT NPSAMBIX y1apOB MOJIHUH. 30HA 3aIlUThI
MOJIHUEOTBOJI0B. 30HA 3aIIUThl TPOCOBOTO MOJIHUEOTBOJIA.
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['po30ynopHOCTh OOBEKTOB.

BOSIIYI_HHBIG 1 KaOeJIbHbIE TUHUU

Boznymiabie u kaOenbHbIE
JTMHAA

OcnoBHbIe TIOHATHS U onpenenenus. Knaccuduxauus JIDIT
MepEMEHHOTO TOKa. Pa3BuTue TexHUKHU nepenadn 99 B XX
Beke. KoncTpykruBHbIe 251eMeHThI BJI, nx Ha3HadeHue.
VYcnosust pabotel BJI (rososnenHsie 1 BETpOBbIE HArpy3KH).
Tumbl IpOBOAOB U IPO303ALIUTHBIX TPOCOB. Pacmienenue
¢a3 u ux Tpancnosunua. Koncrpykuu onop u ux
kiaccupukanus. TUTIBI H30SIIIMOHHBIX KOHCTPYKLIUH.
Jlunelinasa apmatypa. ['eomerpuueckue xapakrepuctuku BJL.
[TpuyrHbI ¥ TEHICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
DneMeHTbI KabelbHbIX JIMHUH, UX Ha3HaueHue. TersoBas
cxeMma 3amenieHns kaoens. ToOKr 1 MOIITHOCTH, JOITyCTUMBIE
10 YCJIOBUSIM HarpeBa U30JisALuM KalOesst B CTallMOHAPHOM
pexxume. [lytu yBenuyenus npomyckHoil cnocoonoctu KJI.
Knaccugukanus 1 OCHOBHBIE TUIIBI CUIIOBBIX KaOenel.
OcHoBHblIe Bubl apmatypbl KJI.

10.

9HeKTp03HepFeTI/I‘leCKHC CHUCTCMBI U CCTHU

10.

9HeKTp03HepFCTI/I‘leCKHC
CUCTCMBI U CCTU

TeXHUKO-IPKOHOMUYECKHE OCHOBBI TPOEKTUPOBAHUS
aneKTpudeckux cereil. OCHOBHBIE 3a/1a4M IPOCKTUPOBAHUS
anekTpudeckux cereil. KanuranbHblie BIOKEHUS Ha
COOPYEHHE BO3IYIIHBIX U KaOEIbHbBIX JTUHHM.
KanuranpHble BIOXKEHHUS HA COOPYKEHUE TOHUKAIOIINUX
nojAcTaHIuil. M3aepxku Ha aMOpTU3aINio U 00CTy>KUBaHUE
ceTH. 3aTpaThl Ha KOMIIEHCALIMIO TIOTEPh AJIEKTPOIHEPTUH B
ceTu. [IoHATHS HOPMHPOBAHHOTO CPOKA OKYIIAEMOCTH,
kodduimenTa 3pPeKTUBHOCTH U AUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KaueCTBE KPUTEPHS
KOHOMHUECKOH rppexTuBHOCTH. Kiaccudukarms
noTpeOuTeNel o CTETeHN HaJIeKHOCTH IJIEKTPOCHAOKESHUSI.
OmnpezneneHue BEpOSTHOTO yiepOa OT nmepephia
anekTpocHabkeHus. baancel MmomHoOCTEH B
3JIeKTpO’HepreTudeckoit cucreme. Cocrapistole 6aJlaHCOB
AKTHBHOM M pEaKTUBHON MOIIHOCTH B
AIIEKTPOIHEPTETUUECKUX CUCTEMAaX U PaOHHBIX CETSX.
BrisiBieHrEe HEOOXOAMMOCTH YCTAHOBKU JOTIOJTHUTEIBHBIX
MCTOYHHUKOB PEAKTUBHON MOIIHOCTH. McTouHMKH
PEaKTHBHOM MOIITHOCTH B JIEKTPHYECKUX CUCTEMAaX, UX
TEXHUYECKHE U SKOHOMUYECKHE XapaKTePUCTUKU. BrIGOp
MOIITHOCTH ¥ THITa KOMIICHCUPYIOIIUX YCTPOHCTB 110
yCIOBUAM OajlaHCca peaKTUBHOW MOITHOCTH B JIEKTPUUYECKON
ceTd. [I[puHIMITBEI SKOHOMHYECKOTO Pa3MEICHHS
KOMIICHCUPYIOIIUX YCTPOUCTB HAa MOJCTAHIUAX ceTh. BriOop
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OCHOBHBIX [TAPAMETPOB JIEKTPUUYECKUX CETEH MpH
npoekTupoBaHuu. OCHOBHBIE TUIIBI KOH(PUTYpALIU CXeM
AIIEKTPUYECKHUX CETeH M X Ka4eCTBEHHBIC XapaKTEPHUCTHKHU.
Bb100p HOMUHATBHOTO HAMPSKEHUS YIaCTKOB CeTU. BrIGOD
YCTaHOBJIEHHOIM MOIITHOCTH TPaHC(HOPMATOPOB
MOHMKAIOIIUX MOJCTAHINI: SKOHOMHUYECKOE KOJINYECTBO U
HOMHUHAJIBHBIE MOIIHOCTH TPAaHC(hOPMATOPOB, TEXHUIECKHUE
OTpaHUYEHUSs, IOMYCTUMBIE TIEPETPY3KH B PA3INYHBIX
pexunmMax. Beioop cxem pacnpesenuTenbHbIX YyCTPOUCTB
MOHMKAIOIINX NOJCTaHIMH BBIO0p IPOBOIOB BO3AYIIHBIX
JIMHUI 1 CEYEHUI TOKOBEIYIIHNX I KaOenei:
HYKOHOMHYECKHUE MMapaMeTPhl, TEXHUIECKNE OTPaHIHYCHHS,
JIONYCTHMBIE TIEPErpy3KH B pab0OUnX pexuMax. AJrOpUT™M
BHIOOpA ONTHMAJIBHOTO BAPHAHTA CXEMBI CETH.

11. | TeopeTrueckre OCHOBBI IEKTPOTEXHUKH
11. | TeopeTnueckre OCHOBbI HauanpHble cBeieHUs 00 371eKTpoMarHuTHOM nojie. O0miue
1. | 2neKTPOTEXHUKH HOJIOKEHUS JIEKTPOHHON TEOpUH. DIIEKTPOMArHUTHOE I0JIE.

Onektpuueckue sBieHus. OCHOBHBIE XapaKTEPUCTUKU
AJIeKTpUYecKoro nosis. MaruutHele sieHusi. OCHOBHBIE
XapaKTEPUCTUKU MarHUTHOTO IOJIA. DJIEKTPOMarHuTHas
UHAYKLIMS. OCHOBHBIE IOHSTUS TEOPUU IIEKTPUUECKUX U
MarHMTHBIX Lenei. DIEeKTPUYECKOe CONIPOTHUBIICHUE.
JluHeiHble 1Ieny MOCTOSHHOTO TOKA. DJIEMEHTHI Lienen
MIOCTOSIHHOT'O TOKa. MeTo/bl pacyera 1enei NoCTOSIHHOIO
TOKa. DKBUBAJICHTHBIE IPE0Opa30BaHuUs B LEMIX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMma. "dopmyna
paszopoca". Teopema komneHcaruu. 3akonsl Kupxroda.
MeTo KOHTYPHBIX TOKOB. M€TO1 y3/10BBIX TOTEHIIUAJIOB.
IIpuHIUIT HATIOKEHUS U METOJ] HAJIOXKEHUS. Y paBHEHUE
OanaHca aKTMBHBIX MOILTHOCTEH. MeTo]1 5KBUBAJIEHTHOT'O
rexeparopa. llepenaya s3Heprun OT aKTUBHOTO
JIBYXTIOJIFOCHUKA K TaccuBHOMY. Pacuer oHO(a3HbIX Henen
CHUHYCOUJATILHOTO TOKa. OCHOBHBIE 3JIEMEHTBHI, IOHATUS U
YpaBHEHHUS LieNeN CUHYCOMIaIbHOIO ToKa. KoMIekcHbIi
METO/] pacyeTa, BEKTOpHbIE nuarpaMMbl. KoMmnekcHas
MOIITHOCTh. Y paBHEHHE OajlaHca MOLTHOCTE!. Pe3oHaHc B
aneKkTpuueckon nenu. KommeHncanus peakTHBHOM
mourHocTH. PacueT ahdexkTuBHOCTH Hcnionb3oBanus KY.
Pacyer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTAMH.
Jlunelinsiii Tpancopmarop. TpexdazHbie Henu
nepeMeHHOoro Toka. Pacder Tpexdasnbix 1emnei npu
coeHeHUH (a3 Harpy3ku "3Be3na" JUis 4eThIPEXIPOBOIHON
cuctembl. Pacuer Tpexda3sHbIX 1eneil npu coequHeHuu §as
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Harpy3ku "3Be3na" i TpeXMpOBOIHON CUCTEMBI.
V3mepenne MOIITHOCTHU TpeXpa3HOM 1eTu.

12.

OKOHOMUKA B OHEPICTUKE

12.

DKOHOMMKA B SHEPIETHUKE

CoBpeMeHHbIE TEHACHIIUN Pa3BUTHSI TOTLTUBHO-
HHEPreTUYECcKOro Komiuiekca KanuranbHble BIOXKEHUS B
sHepreTudeckue 00beKThl. OCHOBHBIC 1 000POTHBIEC (HOHIBI
HHEPreTUYECKUX MpeanpusaTiii. Meronsl pacuera
ce0ECTOMMOCTH Ha DHEPTEeTHUECKYIO MIPOAYKIHUIO.
Opranuzanus Tpya v 3apaOb0THOM M1aThl HA
sHEepronpeAnpusaTusax. OCHOBHBIC TOJIO0KECHUS METOAUKH
TE€XHUKO-3KOHOMHYECKUX PacyeTOB B 3HEPreTHKE.
@DUHAHCOBBIN IUIAH SHEPTONPEATIPUSTHSL.

13.

9HeKTpI/IquKaﬂ qaCTb CTaHII

WU ¥ TIOACTAaHII

13.

DJIeKTpUYeCcKas 4acTh
CTAHIIMI U ITOACTAHIIAN

Cxewmbl asiekTpudeckux coenunenuid TOL, KOC, I'9C u
'ADC, ADC, noacrannmii. O0mas xapakTepucTUKa
COOCTBEHHBIX HYXK[l 3JIEKTPOCTAHIUI U TOJCTaHIHI
(Ha3HaueHue, UCTOUYHUKH, CTPYKTYpa MOTpeOUTenei).
Cxembl anekTpocHabxkeHus cooctBeHHbIX HYx1 KOC, TOL,
ADC, I'DC u noacranuuii. [IpogomkuTenbHbIN pexuM
paboThI 31EKTPOYCTaHOBOK. BbIOOp ceueHnii mpoBOJHUKOB.
Tepmuueckoe neiicteue TokoB K3. Dnekrpoannamuieckoe
neiictBue TokoB K3 Ha anekTpuyeckue NpoBOIHUKH U
annapatsl. PacyeTHble yci10BUs BBIOOpa MPOBOHUKOB U
anmnaparoB. BeiOOp MPOBOIHUKOB U JIEKTPHUECKUX
armnaparoB: BBIKJIKOYATEIEH, Pa3beICHUTENEH,
BBIKJIFOYATEJIEN Harpy3KH, OTAEIUTEINEH,
KOPOTKO3aMBbIKaTeJIEH, IPEIOXPAHUTEIEH, N3MEPUTEIIBbHBIX
TpaHc(hOpMaTOpOB TOKa M HanpsbkeHUs. OrpaHuYeHne TOKOB
K3. M3mepurenbHble TpaHchOpMaTOphl TOKA U HAIPSKEHUS.

14.

HepeXOI[HLIe AJICKTPOMCXAHUYCCKHUEC ITPOUCCChI

14.

IIepexonHbie
JIEKTPOMEXAHUYECKUE
IIPOLIECCHI

O6ume nousatus 06 93C u ee pexumax. OnpeaeneHue
napaMmeTpoB cxeMm 3amenienus 9IC g pacueTos.
Ornpenenenne TOKOB U MOITHOCTEN. Y CIIOBUS
cymiecTBoBaHus peskuMoB DIC U ycTOWUUBOCTh. [loHsITHE
JUHAMHUYECKOHW YCTOMUMUBOCTHU. Y CTOMYUBOCTD
neyxManHHon O9C. JlonmyiieHus U ynpoIeHus npu
pacuere ycTOMUMBOCTH. METO/I IOCIE10BaTENbHBIX
nHTepBanoB. Ctatuyeckas yctonunoctb DIC. JIaBuna
HaNPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CcTONYMBOCTh CUHXPOHHBIX U ACHHXPOHHBIX JIBUTaTENIe B
cucTeMax JIeKTpocHaOxeHus. PesynabTupytomias
YCTOMYMBOCTb. MepONpUATHS O YIIYUIICHHUIO
ycroitunBoctd D3C (1ononHUTENbHBIE). MeponpusiTHs 1o
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VIIY4IICHHIO YCTOWUUBOCTH DDC (peKUMHBIE).

15.

PacueTsl TOKOB KOPOTKHUX 3aMbIKaHHI

15.

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU

OO0urue cBefeHUs 00 TEKTPOMATHUTHBIX EPEXOTHBIX
npoueccax. KopoTkue 3aMbIkaHUS U UX KJIacCUPUKAIUS.
Jomymienus, npuHIMaeMbIe TIPU pacdeTe KOPOTKOTO
sambikanus (K3). [lepexomnplii mporiecce mpu Tpexda3zHom
K3 B nenu 6e3 Tpancdopmaropos. [lonarue ygapHoro Toka,
ynapHoro ko3¢ dunnenta. Meroas! onpenenenus Ta.
CxeMbI 3aMeIeHUs] TPEXOOMOTOYHBIX TpaHCHOPMATOPOB
(ATP), TpanchopmaTOpOB ¢ pacuIeryieHHONH 0OMOTKOM
HU3IIETO HANPSHKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napameTpsl. [IpeobpazoBanus cxem 3aMeleHusl.
[IpakTHYyeckre METOABI pacueTa MepuoANIECKON
cocrapnsitomieit Toka K3. Pacuer aelicTByromero 3HaueHus
NepuoaANYEecKoi coctansitomiei Toka K3 npu ynaneHHbIx
K3. Meroa TunoBsIX KpUBBIX. HecummeTpuyHbie KOPOTKHE
3aMBIKaHUs, OCHOBHbIE MOHATHS. CXeMa 3aMelIeHuUs
psIMOi, OOPAaTHOM U HYJIEBOH MOCIEI0BATEILHOCTEH.
CxeMpbl 3aMeIeHHS U TTapaMeTphbl HyJIEBOH
nocienoBarenbHocTU Tpanchopmaropa (ATP). [lpumepsr Ha
COCTaBIICHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenosarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'pannuHbIe yCIOBUS, OCHOBHBIE COOTHOILEHHS JUIs
CUMMETPHYHBIX COCTABJISIFOIINX TOKA U HAIPSKECHUS,
BEKTOpHbBIE IMarpaMMbl TOKa M HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenieHus. Ognodasznoe K3.
['paHnyHBIE YCIIOBHSI, OCHOBHBIE COOTHOILICHUS IS
CUMMETPHYHBIX COCTABJISIFOIINX TOKA U HANPSHKEHUS,
BEKTOpHbBIE IMarpaMMbl TOKa M HanpsbkeHus B mecte K3,
KOMIUIEKCHas cxema 3amenieHus. J[pyxdasnoe K3 Ha 3emito.
['paHnyHBIE YCIIOBHSI, OCHOBHBIE COOTHOILICHMS JUIs
CUMMETPHYHBIX COCTABJISIFOIINX TOKA U HANPSHKEHUS,
BEKTOpHbBIE IMarpaMMbl TOKa M HanpsbkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMeIICHHUS.

16.

[Tepenava u pacrpeneneHue

ANEKTPOIHEPTUH

16.

[Tepenaua u
pacrnpeneneHue
AIIEKTPOIHEPTUHU

OO61as XxapakTepUCTHKA SJIEKTPUUECKUX CETEH.
Knaccugukarus snekTpudeckux ceteil. Maremarudeckas
MoJieJIb JIMHUY 3JeKkTpornepenayn. [1-oOpa3nas cxema
3aMEeLIEHUs BO3AYIIHOM JINHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTUBHOE COMPOTHUBIICHUS, aKTUBHASI U eMKOCTHas
MPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMeIIEeHUs JINHUMI
pPa3HOro HOMUHAJIBHOTO HanpsbkeHus. [lapameTpbl cxeMbl

3aMCIICHHUA KaOeNbHOM IMHUN. PexuMHEBIC XAPAKTCPUCTUKU
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auHUH. BekTopHble AuarpaMMbl TOKOB U HAPSXKEHUH.
[Tanenue nanpsokenus. llponosbHas u nonepednas
COCTaBIISIIOLIME BEKTOpa NajieHus Hanpsbkenus. [loreps
HanpspkeHus. Onpenenenre napaMeTpoB yCTaHOBUBLIETOCS
peXKUMa JIMHHUM: 110 TaHHBIM KOHIIA JIMHUU; TI0 TAaHHBIM
Hayaja JuHuu. [lapameTpbl 1 cxembl 3aMeLIEeHUS
TpaHcGopMaTOPHOro 000PYAOBAHUS MTOHMKAIOIIUX
nojcranimii. J[ByxooMoTounsie Tpanchopmaropsl. Cxema
3aMelIeHHs, OIIPEIeICHHE €€ MTapaMeTPOB MO KaTall0KHBIM
JIaHHBIM Tpancpopmaropa. OnpeeneHne noTepb MOIHOCTH
B TpaHchopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3amellieHus, onpeiesieHUe €€ apaMeTpoB.
[Toncranuu ¢ aBroTpanchopmaropamu. KOHCTpYKTHBHBIE
0COOEHHOCTH, MOIITHOCTH OOMOTOK, TUIIOBAsi MOII[HOCTh
aBroTpanchopmaTopa XapaKTepUCTUKHU IpaduKoB
Harpy3ku. Buapl rpadukoB Harpy3ku U MX XapaKTEPUCTUKH.
Haubonpias u Haumenbinas Harpy3ku. 1'o10Boil rpaduk
Harpy3Ku Mo MpoJI0JKUTENbHOCTH. Ynciao yacoB
UCIONIb30BaHus Hanboubieil Harpy3ku THO.
[IpencraBieHue Harpy30K B PACUETHBIX CXEMax
AIIEKTPUYECKUX CETEH: CTATHYECKUMU XapaKTEPUCTUKAMU,
MOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBIICHUAMHU. PacueTsl yCTaHOBUBILINXCS
PEXKUMOB IPOCTEMIINX IEKTPUUECKUX ceTel. 3agaun
pacueTra yCTaHOBHUBIIMXCS PEKUMOB. PacueTHbIe CXEMBbI
AIIEKTPUYECKUX CETeH, pacueTHasi MOLUTHOCTb MOJICTAHINH.
Pacuer pexxnma pa3oMKHYTOM ceTu MeTo10M "B JBa 3Tana'.
Pacuer pexrMa KoNbLIEBOW CETH, TOUKa MMOTOKOpa3/ea.
Oco0eHHOCTH pacueTa OJJHOPOIHOM IEKTPUUECKOM CeTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIOBHO-
IIEPEMEHHBIE U YCIOBHO-ITOCTOSHHBIE ITIOTEPU MOILIHOCTU U
AJIIEKTPOIHEPIUH B DJIEMEHTAX MIEKTPUUECKON ceTh. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeenenne 3arpar Ha
BO3MelleHHne noTepb. OCHOBBI pEryIHMpOBaHUS HAPSKEHUS
Y KOMIIEHCALIUA PEAKTUBHOW MOIIIHOCTH B JIEKTPUUECKUX
ceTsx. O01mas xapakTepucTUKa peXrMa HalpsDKeHU! U
cnoco0oB ero perynupoBanusi. Haubonpume padouune
HaNpsDKEHUs AJIeKTpoodopyaoBanus. TpeOoBaHUs K
KaueCcTBY HalpsDKeHUs. Perynupyromue ycTpoiicTBa U ux
BIIMSTHUE HA PEKUM HaNPSKEHUMN: TeHepaTophbl
AJIEKTPOCTAHLINN, KOMIIEHCUPYIOINE YCTPOHCTBA
(CUHXpOHHBIE KOMIIEHCATOPbI, KOHJIEHCATOPHBIE OaTapeu,
CTaTUYECKHE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKH
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NPOJIOJIBHOM KOMITCHCAIMH, PEaKTOPBI), TpaHC(HOpMaTOpHI C
peryaupyeMbIM Koddduirentom tpanchopmanuu. OueHka
JOCTaTOYHOCTHU PETYIMPOBOYHOTO IHana3oHa
MOHIDKAIOIIETO TpaHchopMaTopa.

17.

[Tpou3BOCTBO 3IEKTPOIHEPTUU

17.

IIpousBoacTeo
NEKTPOIHEPIUH

CTpyKTYpHBIE TEXHOJIOTHYECKUE CXEMBI, IPUHIIHUITBI padoT U
ocobernnoctu KOC, TOL, I'DC, T'ADC, ADC, I'TOC.
['padvku Harpy3KH SHEPTOCUCTEM U MX pPeaTu3aius
Pa3IMYHBIMU TUIIAMH 3JIEKTPOCTAHIUN.
DneKTpo0OOPYAOBAHHUE MIEKTPOCTAHIIUN U TIOJICTAHIIHIA: -
BBIKJTIOYATeIN 0aKOBbIE U MaJIOMACIISIHBIE; - 3JIeTa30BhIE,
BaKyyMHBIE, 2JIEKTpOMarHuTHbIC. BoIKiroyaTenu Harpy3Ku; -
pa3beIMHUTENN, OTACIUTENIN U KOPOTKO3aMbIKATEIIH.
CunxpoHHbI€ TeHepaTopsl. Turibl, mapameTpbl. CUCTEMBI
oxnaxaeHusi. Cuctemsl Bo30yxaenus. CuinoBbie
tpanchopmatopsl. Tumsl, napameTpbl. CuCTEMbI
oxnaxaeHusi. ABrorpanchopmaropsl. Pexxumbr padoter AT.
TennoBoii pexum TpancpopmaropoB. TpeboBaHus K cxeMaM
PVY. Cxemsl PY paananbHOro Tuma: CXeMbl ¢ OJHOU U €
JIBYMsI cucTeMaMu COOpHBIX MKH. CXEeMBI KOJIBIIEBOTO THIIA.
YHpOILIeHHbIE CXEMBI.

18.

OcCHOBBI J1EKTPOOE30MaCHOCTH

18.

OCHOBBI
ANEKTPOOE30MaCHOCTH

TexHuka 6€30MaCHOCTH KaK KOMIUIEKC MEp U MEPONIPUSATHUH,
oOecrieunBaroIuii 6€30MacHOCTb PaboT B
ANIEKTpOyCcTaHOBKaX. ONMacHOCTh MOPAKEHUS SIEKTPUUECKUM
TOKOM. MexaHu3Mbl JEMCTBUS IJIEKTPUUECKOTO TOKA Ha
OpraHu3M yesjoBeka. BinsHue mocToSHHOTO, IEPEMEHHOTO U
TOKOB BBICOKOM 4acTOThI. YyBCTBUTENBHOCTh OPraHU3Ma
YeJloBeKa K JEHCTBUIO AIeKTpuueckoro Toka. Iloporu
4yBCTBUTEIBHOCTH, HEOTITYCKAIOIINNA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TexHuku 0e30macHOCTH OoTpeduTeen
AIIEKTPO3HEpPIrUu. DnekTpoycraHoBku 10 1000 BosbT,
anekTpoyctaHoBkH Beiie 1000 BonbT. ['pynmsl o
3NIEKTPOOE30IIaCHOCTH MIEPCOHANIA, 00CITYKHUBAIOLIETO
AJIEKTPOYCTAaHOBKH. [[eHCTBYIOINE AIEKTPOYCTAHOBKH.
ITopaxenue yenoBeka eKTpuuecKuM TokoM. ITytn Toka
yepes Telo yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHUE K
TOKOBEAYIIMM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C TOPAKEHUEM UEIOBEKA SJIEKTPUUECKUM TOKOM.
@axTOopBl, BIAUAIOLINE HAa COIPOTHUBIIEHUE TEJIA YETIOBEKa.
Hampsixenne npukocHoBenus. [llaroBoe HanpsikeHue.
BozneicTBue 31eKTpUUecKoro o Ha OpraHu3M 4YeJIOBeKa.
IIpaBna okazaHus NepBOM MOMONIIM OCTPAAABIIEMY OT
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ANIEKTpUYECKOro ToKa. MckyccTBeHHOE nbixanue. Hernpsamoit
Mmaccax cepaua. OcBoOOKIeHNE TOCTPAAABIIETO OT
JEUCTBUA JIEKTpUIecKoro Toka. [Ipunsatue Mep npotus
nanenus. [Ipusneuenue k cede BHuManus. Kareropuun
IIOMEILEHUH 110 OIIACHOCTH MOPAKEHUS IEKTPUIECKUM
tokoM. Karteropuu pabot B anekTpoycTanoBkax. Haps.
Pacniopsbxenue. OpraHn3aliMOHHO-TEXHUYECKHE
MEpONPHUATHS 110 00ecrieueHHI0 0€30acHOTO MPOBEACHUS
paboT B 31IeKTpOyCTaHOBKAX. JIMiia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBeACHNE paboT B AIEKTPOYCTAHOBKAX.
Opranuzanus padot no Hapsay. Jlonyck 6puraas! k padore.
IIpoBepka orcyrcTBHs HanpsKeHUs. [1opsaaok HaoKeHUs
MEPEHOCHBIX 3a3€MJICHUH. Y CTPOMCTBO 3a3€MIICHUH.
DIeKTpo3aluTHEIE cpeicTBa. OCHOBHBIE 3JIEKTPO3AIIUTHBIC
cpelcTBa. JJOMOIHUTENBHBIE AIEKTPO3ALIUTHBIE CPEICTBA.
Hcronbs30BaHKe 37EKTPO3ALIUTHBIX CPEICTB B
anekTpoyctaHoBkax 10 u Bbimie 1000 BonbT. [lnakaTe! u
3HAKU. DJIEKTPOUHCTPYMEHT. JBoiiHas n30aaLus
3JIeKTpouHCTpyMeHTa. [IpaBuna 6e30nacHoi paboThl.
Hcrounnky uTaHus 3JIeKTPOMHCTpyMEHTa. Mcnbitanue
U30JIALUH, TPEOOBAaHUS K U30JALMU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIIOCHBIE BWIKHU. THIIBI IPEIOXPAHUTEIICH.
IIpaBuna 3aMeHbI IpeNOXpaHUTENICH. JIecTHUIBI,
YCTpOMCTBO, paboTa, ucnbiTanus. Pabora Ha BeIcOTE,
MOCTKH, ITOAMOCTbS, Jieca. be3omacHsle pacCTOAHUA I
Pa3JIMYHBIX KJIACCOB HAIIPSKEHUS.

19. | DnexkTpomexaHuKa
19. | DnexkTpomexaHuKa DneKkTpuuecKue MaluHbl. Tpancgopmaropsl. PexxuMel
1. paboThI ANEKTPUYECKUX Ma-IIKH (JABUraTesb, TOPMO3,

reHepaTop); Mpeodpa3zoBaHKEe SHEPTUU B ITHX PEXKHUMAX.
KoHcTpykuus u npuHIun aedcTBus TpaHchopmaropa.
Pabota TpanchopmaTopa mpu X0JI0CTOM X0JI€ U MO
Harpy3koi (koa¢dunneHT TpanchopMaluu, OCHOBHbIE
ypaBHeHHs1). OCHOBHBIE YpaBHEHUS U CX€-Mbl 3aMeEIEeHUS
Tpancopmaropa. HomuHanbHoe HanpsikeHne KOPOTKOTO
3aMBIKaHUs, ero BbI-00p. ONBITHOE OIpe/iesIeHIe
MapaMeTpoOB CXEMbI 3aMELIEHHS 110 Pe3yIbTaTaM OMBITOB
XOJIOCTOTO X0/1a ¥ KOPOTKOTo 3aMblkaHUs. VI3MeHeHne
HanpspKeHUs TpaHcopmaropa mpu U3MEHEHUH €ro
Harpy3ku. CriocoObl ¥ CXeMbl PEryJIMPOBAHUS HAMIPSKEHUS
Tparnc@opmaTtopa. CXeMbl U IPyMIbl COEAUHEHUS OOMOTOK.
[TapannensHas pabota. HecummeTpuuHas Harpyska.
Astotpanchopmatop. Pabota tpanchopmartopa B
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HECHMMETPUYHBIX U IEPEXOAHBIX Ipoleccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAIL JE€HCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenéuusie u
COCPEIOTOUCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KpPYrOBOT'O Bpa-IAOIIErocs moiisi B Tpex(da3HbIX 0OMOTKAX.
Psan cunxponHbIx ckopocteil. [IpuBenenue padbouero
rporiecca aCHHXPOHHOM MamHbI (AM) k pabodemy
nporieccy Tpanchopmaropa. OCHOBHBIE YPaBHEHUS U CXEMBI
3amenienus npuBeneHHo AM. [lapameTpbl cxeMbl
3amenieHuss AM, ux pu3u4ecKuii CMBICIL.
DNeKTpOMarHUTHbIA MOMEHT U MEXaHUYECKHE
xapaktepucTiki AJl. OcoOble TOUKH XapaKTEPUCTHKH.
VYcnoBust ycroituuBoii pabotel Al TpebGoBaHMsI K TyCKOBBIM
CBOICTBaM U criocoObI mycka AJl. YiydiieHue mycKoBbIX
cBoiictB AJ]. CriocoObl perynupoBaHus CKOPOCTH.
CunxpoHHble MaMHbl. KOHCTpYKIIMS ¥ IPUHLIMIT AEHUCTBUS
CUHXPOHHOM MalIMHbl. MarHUTHOE MOJI€ CUHXPOHHOTO
redepatopa (CI') npu Harpyske. Peakius sikopst. OcHOBHbIE
YPaBHEHUS U BEKTOPHBIE IMArpaMMbl CHHXPOHHOM MAaIlIMHbI
(CM). ITapametpsi CI' B ycTaHOBUBIIIEMCS PEKUME.
OcCHOBHbIE XapaKTepUCTUKU aBTOHOMHOTO CI'.
[Tapannensuas padora CI' ¢ ceThto, CrIocoObI U yCIOBUS
CUHXPOHM3ALMH. Y PAaBHEHUS SJIEKTPOMArHUTHOM MOIIIHOCTH
Y MOMEHTa. YTIi0Bble XapakTepuctuku CM, cratnueckas
ycroifunBocTh. U-00pa3Hble XapaKTePUCTUKU

20. | Perneiinas 3amuTa U aBTOMAaTH3AIIHS SJICKTPOIHEPTCTHUSCKUX CHCTEM
20. | Peneiinas 3ammra u HasnaueHue u BUIbl aBBTOMATUKH SHEPTOCHUCTEM.
1. | aBromaTu3anus Haznauenwue penelinoil 3amutel, TpeOOBaHUS,

QJICKTPOOHCPICTUYCCKUX
CUCTEM

IIPEABSBISAEMBIE K YCTPONUCTBAM PEJICUHON 3aIMTHI.
OcHoBHBIE BUBI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE TOJIKHBI
pearupoBaTrh yCTPONCTBA PEICHHON 3a1UThl. BHIb
KOPOTKHMX 3aMbIKaHUW. BEKTOpHBIE AUarpaMMbl TOKOB U
HanpsDKeHUH NpH Tpexda3HbIX, IBYXPa3HbIX, 0THO(A3HBIX U
JIBYX(a3HbIX KOPOTKUX 3aMbIKaHUHN Ha 3€MJIIO B CETH C
3a3eMJICHHOM HEUTpaiblo. BekropHas nuarpamma
0J1HO()a3HOr 0 3aMBIKAHUS Ha 3€MIIIO B CETH C
M30JIMPOBaHHON HelTpanblo. Kakne n3MeHeHus napameTpoB
peXuMa Ipy BOSHUKHOBEHUH KOPOTKHMX 3aMbIKAHUN MOTYT
OBITh UCIIOJB30BAHBI JUIs IOCTPOCHUS PEJICHHOM 3alUTHI.
BekTopHble AuarpaMMbl TOKOB IIPH KOPOTKOM 3aMBIKAHUH 32
TpaHc(OpPMATOPOM CO CXEMOI coeTMHEHHsI 0OMOTOK
TpeyrojabHHUK/3Be31a-11. MakcuMaibHasi TOKOBas 3aluTa.




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

Onpeznenenue napaMeTpoB cpadaThbIBaHUsI U OLIEHKA
qyBCTBUTEIBHOCTH 3alUTHl. BapuaHThl cxem
M3MEPUTEIIBHOTO OpPraHa 3aliuThl. MakcuMallbHas TOKOBast
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HANPSHKEHUIO.
ToxoBas orceuka. TokoBas 3amuTa co CTyleH4YaTou
XapaKTEPUCTUKON BBIAECPKKU BPEMEHHU. 3aluTa OT
3aMbBIKaHUI Ha 3€MJIIO B CETU C U30JMPOBAHHON HEUTPAIIBIO.
TokoBas HanpaBJIeHHAs 3al[UTa JUHUAN 3JIEKTPONEPEIauu C
JBYXCTOPOHHMM NuTaHueM. 90°-ast cxema BKIIOYECHUS pelie
HalpasJieHUs: MOIIHOCTU. TOKOBasi HalpaBJIEeHHAs 3alIUTa CO
CTYIIEHYAaTON XapaKTEPUCTUKON BBIIEPKKH BPEMEHHU.
TokoBas 3ammTa HyJIEBOM NOCIEA0BATEILHOCTH. TOKOBas
3alMTa 00paTHOM MOCIIeA0BAaTEILHOCTH. 3a04Has 3alluTa
JMHUH dnekTponepenadn. [IpuHnun neicTeus, napameTpsl
cpabateiBanus. [lpononeHas nuddepenmanbHas TOKOBas
3aluTa, IPUHIMI JeHCTBUS, TapaMeTphl cpabaThIBaHUS.
[TpononbHas nuddepeHnnanbpHas TOKOBast 3alUTa JIUHUY.
Juddepennmansao-dasznas 3ammra tuaud. [lomepeunast
TuddepeHIManbHas TOKOBas 3alluTa, IPUHLUI JeiCcTBuS,
cpabarpiBanus. [lonepeunas nuddepenunanbHas TOKOBas
HaIpaBJICHa 3aIUTa NapaJUIeIbHBIX JIMHUM.
ABTOMaTHueckoe 1nmoBTopHoe BitoueHue (AlIB).
Hasnauenue AIIB, TpeGoBanus, npeabsasisemsie k AIIB.
Bo3MOoXHOCTH yCKOpEeHUsI JEHCTBUS 3alUThl IPYU HAIUYUU
AIIB. IToBpexxaeHus: 1 HEHOpMaJIbHbIE PEeXKUMBbI PaOOThI
tpanchopmatopa. TpeGoBanus, MpeAbIBIIEMbIC K PEICHHON
3amuTe TpaHcpopmaropa. OCHOBHBIE U PE3€pPBHBIC 3aIIUTHI
Tpanchopmaropa.

AHHOTanuu pabouux nporpamMm JUCHUIUIMH (MOyJieil) MpeacTaBiaeHbl B MpuiiokeHuu b.

4. TIPAKTUYECKASA ITIOAI'OTOBKA

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

B pamkax yyeOHOro TIuIaHa JOINOJIHUTENBHOH 0Opa30BaTeIbHOW  MPOrPaMMBbI
UCTOJNB3YIOTCS TPaJUIMOHHbIE O0pa3oBaTeIbHbIE TEXHOJOTMM, a TaKXe HHTEPaKTHBHbIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Ta0muma 5
XapakTepuctuka 00pa3zoBaTebHON TEXHOIOTUU




HaumenoBanue Kparkas xapakrepucruka

PacuertHo- KypcoBas paboTa 1o mpoeKTUPOBaHUIO ITIABHOI CXEMBI AEKTPUUECKUX
rpaduueckas pabora | COeIUHEHUN MEKTPOCTAHITNH (ITOJICTAHIIUHN ) UCXOIS U3 3aJaHHBIX
YCIIOBUH U PEKUMOB pabOThI

Huckyccus Jluckyccus o TeMaTuKaM AUCUUIUIMH IPOTPaMMBbl PO eCcCHOHATBHON
NIEPENOATOTOBKI

Pemenue 3amay Pemenue npoduiabHbIX 337a4 10 TEMAaTHUKE COOTBETCTBYIOIIETO
npeamera

PacyetHoe 3aganue | BeInoaHeHHe pacueTHBIX 3aJaHUi 110 TEMATUKE COOTBETCTBYIOIIETO
npeamera

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 nipeacTaBieH B Tabmuue 1 npumoxerus .

5.2. IlpomeskyTOUHAs aTTECTALMS

[IpomexyTouHas aTTecTalys Mo MporpaMMme MpoBoaUTCS B (hopme 3auera, IK3aMeHa UITU
OTYeTa O CTAXKHUPOBKE B COOTBETCTBHH C YYCOHBIM IUIAHOM. XAapaKTCPUCTUKA 3aJTaHHUN
npenacrasieHa B Tabnune 2 npunoxenus I

5.3. UToroBasi arrecTanus
Hrorosas atrecranus mo mporpamme mpoBOJIUTCS B (GOpPME umo2060u ammecmayuoHHOU
pabomul. XapakTepUCTHKA 3a/IaHui npeacTaBieHa Tabmuue 3 npunoxerus I

5.4. HezaBHCHMBIH KOHTPOJIb Ka4eCTBA 00y4eHH s
[lopsnox He3aBUCHMMOM OIIEHKM KauyecTBa JIOMOJIHUTEIbHONW  00pa3oBaTEIbHOMN
IIPOrpaMMBbI IIPEACTABIIEH B IPUIIOKEHUU [ .

6. OPTAHUBALHUOHHO-NIEJAI'OI'HYECKHUE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHE

6.1. YuyeOHo-MeToqMYecKoe U MHGOPMALMOHHOE o0ecneYeHue

a) tureparypa HTb MOU:

1. ABTomaru3anusi 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. ABToMmartu3alus NEKTPOIHEPIeTUYECKUX CUCTEM : YuyeOHoe mocobue uisi By30B IO
CHEUAIBHOCTH "ABTOMaTHYECKOE yIIpaBJI€HHE 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. ®oxun, HO0. A. BepodrHocTHBIE METOIbI B pacueTax HaJEKHOCTU CHUCTEM
anekTpocHaOxenus / 0. A. @okun ; Pen. B. A. Bennkos ; Mock. sHepr. un-t (MOU) . — M . —
1977 .- 83 ¢

20. YepnoOposoB, H. B. Peneiinas 3amuTa sHEpreTHUECKUX CUCTEM : Y4yeOHoe mocodue
JUIS SHEPreTUYECKHUX CHEeIMaIbHOCTEH CpeIHUX NMpodeccHOHaNbHBIX YueOHbIX 3aBeneHuit / H. B.
YepuoOpoBos, B. A. Cemenos . — M. : Dueproaromuznat, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

21. UIBenos, I'. B. DxoHOMUYeCKHE PEKUMBI IIEKTPUIECKUX ceTell : yueOHoe mocodue
Mo KypcaM "DJIEKTPUYECKHUE CETH DJIEKTPOMUTAIOMUX CcHCTeM" U "DIEeKTPOIHEPTreTUUeCKue
cucTeMbl U ceTu" mo HampasieHuto "DnektposHepreruka” / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY) . — M. : U3natenbckuii mom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

22. Ilynexenko, C. B. AIropurMbl aBTOMAaTH3UPOBAHHBIX PACUETOB CHCTEM
AJIeKTpOoCHaOXkeHUs : ydeOHoe mocodue o Kypey "ANropuTMbl aBTOMaTU3UPOBAHHBIX PACUETOB
cHCTeM 3JIeKTpocHadkeHus" o HampasieHuto "OnekrposHepreruka” / C. B. Hlynsxenko, Ha.
uccnena. yu-t "MBOHU" . — M. : Uzn-Bo MOU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693.

6) nmurepatypa ObC u B/I;

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

2. B. A. SmxoB, M. 0. Cubuxkun, 0. JI. Cubukun- "DaeKTpocHaOXeHHE
IIPOMBIIIJIEHHBIX MpPeAnpuATHid U ycraHoBok', W3marenscrBo: "Jlupexr-Meaua", Mocksa,
bepnun, 2014 - (337 ¢.)



https://biblioclub.ru/index.php?page=book&id=429427;

3. B. ®. Kamunun, A. B. KobGeneB, C. B. Koueprun- "HanéxnHocts cucrem
anektpocHaOxenusa", M3marenbctBo:  "TaMOOBCKMII  TOCYAapCTBEHHBIH  TEXHHUYECKHIMA
yauepcuteT (TT'TY)", Tam6oB, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

4, T'epacumoBa B.I'.- "Dnekrporexunueckuii cipaBounuk: B 4 1. T. 3. IIpousBoactgo,
nepesiaya u pacrpeaeneHue aexkrpuaeckoi sneprun”, Msparenscrso: "M3OU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

5. XKykxos B.B.- "Dnexrtpuyeckas dYacThb 3JIEKTPOCTAHIMHA C Ta30TypOMHHBIMH H
napora3oBbiMH yctaHoBkamu'", znarensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

6. KonmpareeBa O.E.- "OcHOBbI oOXpaHbl Tpylda W TEXHHKH OCE30IIaCHOCTH B
anekTpoycranoBkax'", M3znarenscTBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

7. HaceipoB P.P.- "VmpaBnenue kauecTBoM 3iiekTposneprun”, M3narensctro: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8. IloramoB JI. A.- "Teopermueckue OCHOBBI AJIEKTPOTEXHUKH: KpaTKUil Kypc",
WznarensctBo: "Jlans", Cankt-Ilerepoypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

9. CaBuenko O.B.- "Ilorepu 371eKTpO’HEPrHUH IPU €€ TPAHCIIOPTE IO IEKTPUUECKUM
CETSAM: pacyeT, aHaJIu3, HOpMUpPOBaHUE U cHkeHue", M3narensctBo: "MD", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

10. CoxonoBa M.B.- "Dnekrpodusnyeckue OCHOBBI TEXHUKU BBICOKHX HAIPSKEHHA'",
WsparenscrBo: "MODUH", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

11. IlBemoB [I'.B.- '"T'opoackue pacnpenenuTenbHble JJIEKTPUYECKHE CeTH",
UznarenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. IBenoB I'. B., CunaueBa O. B., CaBuenko O. B.- "I[lotepu snekTposHepruu mnpu ee
TPAHCIIOPTE TO DJIEKTPUYECKUM CETSIM: pacyeT, aHaiu3, HOPMHUPOBAHME M CHHUXEHUue'",
W3narensctBo: "U3narensckuit njom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

13. HIsenos I'.B.- "DnexTpocHaOkeHHE TOPOJOB: JIEKTPONOTPEOICHHEe, pacUETHHIE
Harpy3ku, pacrnpenenurensabie cetn', M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoab3zyemsie JbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenune

Jia  peanu3zanuu  JOTOJHUTEIBHOW 00pa30oBaTeNbHOM MpOrpamMMbl MPHUBIEKAIOTCS
IperoiaBaTeNld U3 YMCla MTATHBIX Hay4dHO-Tiegarornyeckux padornukos ®I'bOY BO «HUY
«MOBOW» wm numa, npencTtaBuTeNM paboTojaTenel WM O0OBeAUHEHWH paboTOHaTeNeH.
Wudopmanus o KagpoBoM oOecreuyeHHH JOMOJIHUTENBbHOM 00pa3oBaTelbHON MpPOrpaMMBI
IpeACTaBIeHa B IpHIoKeHUH /1.



CeemeHHssT O PYKOBOAMTENE  JIONOJHUTENIBHOH  0Opa3oBaTeNbHON  MpOrpaMMBl
IIpEJCTaBIEeHbI B IpuiiokeHue E.

6.3. ®uHaHCOBOE O0ecneueHue

[lnam pacxomoB W pacder OOOCHOBaHHS CTOMMOCTH TIO  JOMOJHUTEIBHON
o0pasoBaTesbHON ITporpamMMe MpeICTaBIICHBI B IpuiioxkeHue K.

duHaHCHPOBAHUE MPOrPAMMBI OCYILECTBIISACTCS 3a CUET JIMYHBIX CPEACTB CIylIaTesen
WM 3aKa34MKOB, I10 HAMPAaBICHUIO KOTOPHIX IMPOBOAUTCS OoOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTyNaTh paboTojaTenu, yHUBEpCUTETHl (B ToM uymciae MDOU), rocynapcTBeHHbIE
CTPYKTYPBI U IPOYHE YIACTHUKU 00pa30BaTEIIbHOT'O PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 00ecrieyeHue

MatepraabHO-TEXHHYECKUE YCIOBHS pPEau3alliy JOMOJHUTEIHLHOW 00pa3oBaTeIbHON
porpaMMel npezcTapieHs! B [Ipunoxennn 3.

Kanenmapusenii rpadguk yueOHOTO mporiecca pa3padbaTbiBaeTCs ¢ Y4eTOM TPeOOBaHHM K
KauecTBy OCBOEHHsS U To 3ampocam oOyuvaromuxcs (IIpunoxenune W). Pacnucanue 3anatuit
pa3pabarbIBaeTCsl Ha KAKAYIO peaIn3yeMylo IPOTpaMMy.

JIMCT U3MEHEHU (AKTY AJIN3ALIAN)

Ne /it CopepxaHue U3MEHEHUs (aKTyaJu3alnn) JlaTa yTBep>keHus N3MEHEHNUN
1 IIporpamMma yTBepxkieHa 06.09.2022
2 AKTyanu3upoBaH y4eOHbIH IIaH 26.09.2022
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




