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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
AJIEKTPOTEXHUKAY npoduis "DnekTpocHabxeHue" .
[Iporpamma sBIIsieTCS MPEEMCTBEHHOM K OCHOBHOHM 0Opa3oBaTeNbHOW IMPOrpaMMe BBICIIETO
oOpazoBanus HanpasieHus ToAroToBKH 13.03.02 «D1eKTpoIHEPreTHKA U AIEKTPOTEXHUKAY.

IIporpamma cocraBJ/ieHa B COOTBETCTBUM:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
oOpa3zoBaHus 1O HarpaieHU0 MoAroToBku 13.03.02 DiekTpo’HEpreTHKa W AJIEKTPOTEXHUKA,
YTBEPKICHHBIM Mprka3zoM MunoopHayku ot 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ [Ipodeccuonansupim crannaptoM 20.012 «PaboTHUK MO OpraHU3alluu SKCILTyaTaIlluu
ANEKTPOTEXHUYECKOTO 00OPYZOBAHUS TEIUIOBOM 3JEKTPOCTAHLMUY, YTBEPKIECHHBIM MPUKA30M
Muntpyna 06.07.2015 1. Ne 428H, 3apeructpupoBanssiM B Muntocte Poccuun 29.07.2015 1. Ne
38254, ypoBeHb kBanudukanuu 6.

- ¢ [Ipodeccuonanbupiv crangaprom 16.147 «Crnenuanuct B 06JaCTH NMPOSKTHUPOBAHUS
CHCTEM D3JIEKTPOCHAOXKEHUS OOBEKTOB KAIUTAIBHOTO CTPOWUTENBCTBAY», YTBEPKIACHHBIM
npukazom Muntpyna 30.08.2021 r. Ne 590, 3apeructpupoBaHHbiM B Muniocte Poccun
04.10.2021 r. Ne 65246, ypoBeHb KBATU(UKAITIH 7.

- ¢ IIpodeccuonansupim cranmaptom 20.032  «PaboTHUK 1O OOCITYKHBAHUIO
000pYyIOBaHUSI TOJCTAHLUN JIIEKTPUUYECKUX CETeH», YTBEPXKJACHHBIM IPHUKA30M MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muniocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBau(puKauuu 6.

®opma peanusanum: odyderre B MOU.
®opma o0yuyeHHs: 3a09HasL.

Pexum 3aHATHIH:

Pacnivcanue 3aHATHII 1O JONOJHUTENBHOM 00pa30BaTENbHOW MpPOTrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymibl. KOHKpeTHBIE 1aThl MPOBEICHUS 3aHATHI
yKa3bIBAIOTCS B JOTOBOPE HA OKa3aHHE 00pa3oBaTeNbHbIX yCIyr. JJaHHbIE pacMCaHus XpaHATCS
B DJIEKTPOHHOH CHCTEME ydeTa XoJla pealin3allii MporpaMMbl Npu ee Hanmuuud. [lpu mobom
rpaduke 3aHATUN yyeOHas Harpy3ka ycraHaBiauBaeTcs He Oosiee 40 yacoB B HEJENIO, BKIIIOYAs
BCE€ BUJIbl ayIUTOPHON U BHEAYIUTOPHOM (CaMOCTOSATENILHOMN) yueOHOM paboThI CirymaTess.

TpeOoBaHMsi K YPOBHIO MOATOTOBKH CJylaTejs, Heo0XOAUMbIe JJs1 OCBOCHUS
NpOrpaMMbl: JIUIIA, JKEJAloIlMe OCBOUTH JIOTOJHUTENBHYIO 00pa3oBaTENbHYIO MPOrpaMmy,
JOJKHBI UMETh WJIM MOJTy4yaTh BBICLIEE WM cpeaHee npodeccruoHanbHoe oOpa3zoBanue. Hamnuue
yKa3aHHOTo 00pa30BaHUsl JOJDKHO TOATBEPKIATbCS JIOKYMEHTOM TOCYIAapCTBEHHOI'O WM
YCTaHOBJIEHHOT'0 00pa3lia, WM akaJeMHUUeCKON CIpaBKOW O MPOXOKICHUH 00yUEeHHUS.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KIEHUH POrPaMMBbI U cJade UTOTOBOM
aTTecTallid BBIJAETCS JUIUIOM O TPO(EeCcCHOHATBHOM TMEPENoArOTOBKE YCTaHOBJICHHOTO
oOpasra.



Cpok 1eiiCTBUSI UTOTOBBIX IOKYMEHTOB

Cpok neiicTBUS UTOTOBBIX JOKYMEHTOB PErJIaMEHTHUPYETCSl Ha OCHOBE MpaBU IO paboTe
C TepcoHAIOM B cdepe NesITeIbHOCTH JaHHOM NIpOTrpaMMbl, YCTaHABIMBAETCS 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 00J1a1aTh KoMITeTeHIusAMHE (Tao. 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 «Cnenuaauct B O

Onactu IIPOCKTUPOBAHUA CUCTEM 3JI€KTpOCH36)KeHI/IH 00BEKTOB
KalluTaJIbHOI'O CTPOUTCIILCTBA)

ITK-1174/A/01.6/1
CIOCOOCH OCYIIECTBIISATh
pa3paboTKy padboueit
JOKYMEHTAIIUH CUCTEM
AJIEKTPOCHAOKECHUS
(a51eKTpOoCcHAOXKEHHE,
OCBEIICHHUE, 3a3EMIICHHE,
KaOelbHbIE U BO3AYIIHbIE
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 KBAJTM(PHUKALUHN HHIKEHEP-IJIEKTPHK.



3. CTPYKTYPA U COJIEPKAHUE IIPOI'PAMMBI (PABOYUE IIPOI' PAMMBbI
TACIATIIAH (MOJTYJIEW)

3.1. TpynoeMkoCTh MPpOrpamMmMbl

TpynoeMKOCTp IIporpamMmbl BKJIXOYas BCE BHABl ayJIUTOPHOM M BHEAYJUTOPHOMU
(camocTOATENBEHOM ) pabOThI COCTABIISET:

- 30,6 3a4eTHBIX €IUHULI;

1100 ak. u.

CrpykTypa mporpamMmbl € yKa3aHMEM HAWMEHOBAHMS JUCUUIUIMH (MOJyJied) M UX
TPYJOEMKOCTH IpeJCTaBieHa B Tab. 3.

Y4eOHBI TUIaH JOMOJHUTENBHONH 00pa30BaTEIbHOM MPOTPAMMBI  IPEJCTABICH B
MPUIIOKEHUE A., BISAIOIINNCSI HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.

Tabnuma 3
CtpykTypa nmporpaMMsl ¥ GOpPMBI aTTeCTAIIUN
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1 Teopetnueckue 5
OCHOBBI 8 10| 8 2 | 48 DK3aMeH
JNEKTPOTEXHUKH
1.1. | Teoperudeckue 5 Pewen
OCHOBEI 8 10| 8 2 | 48 e
INEKTPOTEXHUKH 3amaq
2 JeKTpoMexaHuKa 5
P 8 10| 8 2 | 48 DK3aMeH
2.1. | DnekTpoMexaHUKa 5 Pemen
8 10| 8 2 | 48 e
3a1a4
3 OcHoBBI 3 3
ayeT C
9IIEKTPOOE30TIACHOCT 5 6| 4 2|26 OlCHKOF
u
3.1. | OcHoBBI 3
DIIEKTPOOE30MACHOCT 5 6| 4 2|26
u
4 IIpousBosicTBO 5 6| 4 2 | 46 3auer ¢
DJIEKTPOIHEPT UK 2 OLIEHKOH
4.1. | IlpousBoacTBO 5 6| a 5 | 46
IIEKTPOIHEPTUH 2




Ilepenaua u
pacupeneneHue
AIEKTPOIHEPTUHI

42

DK3aMeH

5.1.

Ilepenaua u
pacupeneneHnue
SJIEKTPOIHEPTUH

42

Pemen
e
3a1a4

PacueTtsl TOKOB
KOPOTKHX
3aMbIKaHUH

DK3aMeH

6.1.

PacueTsl TOKOB
KOPOTKHX
3aMbIKaHUH

Pemen
e
3aa4

Ilepexonnblie
3NEKTPOMEXaHIUECK
1€ MPOLECCHI

3auer ¢
OLIEHKOH

7.1.

[lepexonnbie
AMEKTPOMEXaHNIECK
1€ TIPOLIECCHI

DnexTpuyecKas
JacTh CTAHLIUH U
HOICTAaHIIUH

DK3aMeH

8.1.

DneKTpuyecKas
4acTh CTAaHIUHN U
HOJCTaHIIUI

Pemen
e
3a1a4

DKOHOMHKA U
MCHCI’KMCHT B
JHEPIeTHKE

3aueT ¢
OLICHKOM

9.1.

DKOHOMHKA U
MCHCI’KMCHT B
JHEPIreTHKE

N B~ N B o o N Ol N Ol o b~ o b o o o o

Pemen
e
3a1a4

10

OrexTposHepreTuye
CKHe CUCTEMBI H
ceTH

o o1

DK3aMeH

10.1

DneKTposHepreTHie
CKHE CHCTEMBbI U
ceTn

o 01

11

Peneiinas 3ammura u
aBTOMATH3aLIH
AIEKTPOIHEPTETHYIEC
KHX CUCTEM

N~

DK3aMeH

111

Peneiinas 3amura u
aBTOMaTHu3alnusia
3JIEKTPOIHEPTETUYEC
KHUX CUCTEM

N~

R

Pemen
e
3a1a4

12

Bo3nyminsle u
KaOeabHbIE TUHUT

3aueT ¢
OLIEHKOH

12.1

Bozaymuinbie u
KaOeJIbHbBIE JTUHUU

13

Wzonsums u
TIepEeHATIPSIKESHHSI

3aueT ¢
OLIEHKOH

13.1

Wzonsanus n
MIepeHANPSKCHUS

Pemen
ue
3a7a4

14

CucrteMsl
ANEKTPOCHA0KEHUS

(o)) O W o WO O

8 8 |8 | |R

Dk3ameH




TOpOJIOB U
MIPOMBIIIIIEHHBIX
NIpEANPUSITHI

14.1

Cucremsl
ANEKTPOCHAOKEHUS
TOPOJIOB U
TIPOMBILIIEHHBIX
NIPEANPUSATHI

o o

15

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CUCTEM

DK3aMeH

15.1

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CHCTEM

16

VYnupasnenue
Ka4eCTBOM
IIEKTPOIHEPTUH

3ader ¢
OLIEHKOH

16.1

VYnpasnenue
Ka4eCTBOM
JIEKTPOIHEPTUH

17

Jlmarnoctuka
BBICOKOBOJIBTHOTO
000pyIoBaHUs

3aueT ¢
OLICHKOM

171

Jwnarnoctuka
BBICOKOBOJIBTHOTO
000pyI0BaHUs

18

HanexxHocTh cucteM
3JIEKTPOCHAOKEHHS

3aver ¢
OLIEHKOH

18.1

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

N BN DS &~ b N B N B [o2 N ep} [o20Ne]

19

ABTOMaTH3UPOBaHH
bI€ CUCTEMBI
KOHTPOJIS U y4eTa
ANEKTPOIHEPTUHU

[e2 N @b]

28

3ayer ¢
OLICHKOM

19.1

ABTOMaTH3UPOBAHH
bIE€ CHCTEMBI
KOHTPOJISl X y4eTa
JIEKTPOIHEPTUH

o W

28

Pemen
ne
3ama4

20

[HoTepu n
SHEeprocoepexeHue

Bauer ¢
OLICHKOM

20.1

ITotepu n
sHeprocoepexeHne

21

Hrorosas
aTTecTanus

10

HroroBas
aTTecTalMOHHAS
pabota

HUTOIO:

OCOoOrRrRFRP,PORIOPMONS

15

10

42

9%

3.2. Conep:xanue nporpamMmmsl (padoune NporpaMmMbl TUCHUILIAH (MOIYJI€i)

Copep:xanne TUCIUIUIMH (MOAYJEH) MpeCcTaBiIeHo B Tabm. 4.




Tabnuua 4

ConeprkaHue TUCIUILTAH (MOTYJICH )

Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIAH (MOTYJICH)
1. | Ilotepu u sHEprOCOEPEIKECHUE
1.1. | [Totepu u XapakTepucTuka Mpo0eMbl CHIKEHUS TOTEPh
sHeprocoOepexeHne AIIEKTPOIHEPTHH AKTYAIBHOCTH 33/1a4U CHIDKEHUS TIOTEPh

IIEKTPO3HEPIUU. 3HAYEHUS MIOTEPH IIEKTPOIHEPIUH B
sHeprocucreMax P®. OCHOBHBIE MOHATHUS U OIIPEIEICHHUS.
VYKpyHHEHHas CTpYKTypa (pakTHUECKUX OTePh
aneKTpodHeprun. HebamaHchl 37eKTpOIHEPruH HAa OObEKTaX.
HopMmupoanue noreps 3nexkrpossepruu. CTpyKTypa norepb
MOIIHOCTH U 3JIEKTPOIHEPTUHU B JIEMEHTaX
AIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOkeHus. JletanbHas CTPYKTypa OTYETHBIX
notepb. IloTepu MOIHOCTH B BO3AYLIHBIX U KaOEIbHBIX JTH-
HUSX pa3IM4YHbIX KJIACCOB HampsbkeHus. [lorepu MmoniHocTH
B CHJIOBBIX TpaHcopmaropax. [Torepu B 10NOIHUTEIBHOM
o0opyznoBaHuu nojctaHiuil. Pacxon anekrposnepruu Ha
coOCTBEHHBIE HYX /bl oicTaHMi. CucTema ydera
anexTposHeprun. Kommepueckue norepu. TpaH3uTHbie
notepu. MakTopsl, BIXAIOIINE HA OTACIbHBIE
COCTaBJISOLIME TOTEPh. METO b OIIEHKHU U aHaJIN3a MOTEPh
AIIEKTPO3HEPTUU. XapaKTEPUCTHKA METOJOB U AITOPUTMOB
pacudera 1noreps JIEKTpoIHEprun. Pacuer ycinoBHO-
IIOCTOSIHHBIX TIOTEPbh MOIIHOCTH U JIEKTPOIHEPTUH B
000pyTI0BaHUHU IJIEKTPUUIECKUX CeTeil. PacueT Harpy304HbIX
IIOTEPH MOILIHOCTHU U 3JIEKTPOIHEPTUH B DIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKU IpaUKOB
Harpy3ku. MaTerpupyronie Muoxurenu. Pacuet noreps
AIIEKTPOIHEPIUHU MO rpaduKy Harpy3ku. MeTosl
OIpeieNIeHUs] Harpy304YHBIX MTOTE€Ph: METO] HANOOIBIINX
Harpy3oK, METO/l CPEIHUX Harpy30K, METOJ CPEIHUX CYTOK,
METO/]] IO3JIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
notepb. CoBpeMeHHbIE TPOrPaMMHbIE KOMITJIEKCHI 110
pacuery noteps: TpeOoBaHMS K IPOrpaMMHBIM KOMILIEKCaM,
HCIIOJIb3YEMBIM I pacueToB MoTepb. X BO3MOXKHOCTH U
xapakTepucTuku. MHpopmarmontas o6ecre4eHHOCTh
pacuetoB. [loctoBepHOCTH o1ieHKH 1ToTepb. [IpencraBienue
pE3yJIBTaTOB OLIEHKU MTOTEPh. MEpPONPUATHS IO CHUKEHUIO
MOTEPh DJIEKTPOIHEPTUHU U OLIEHKA UX SKOHOMHYECKOI

3P PEKTUBHOCTH B COBPEMEHHBIX ycloBHsX. Kiaccudukarms
MEPONPUITHH 110 CHUKEHUIO IOTEPH 3JIEKTPOIHEPTUH.
[TpoGnembl BHEAPEHUS! MEPOTIPUATUIN IO COKPAILIEHHIO
MOTEPh DJIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHUSIX.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

CoBpeMEHHbBIE KPUTEPUU OLIEHKH SKOHOMHYECKON

3¢ PEKTUBHOCTH MPOEKTOB: YHCTHIA JUCKOHTHPOBAHHBIN
JI0XOJI, BHYTPEHHSSI HOpMa TOXOAHOCTH, HHTErPaIbHbIN
CPOK OKYIIAEMOCTH, TMCKOHTUPOBAHHBIE 3aTPAaThI.
Konkypupyromue 3¢ ¢pextsl OnpezencHue onTuMalbHbIX
3HAYECHUM [1apaMETPOB JIEKTPUUYECKUX CETEH IIPU
POEKTHPOBaHUU. BIOODP cedeHuii mpoBoioB U KUl Kabemei
Y HOMHUHAJIBHOT'O HAIPSKEHUS 10 YCIOBUSAM
HKOHOMHUECKON 11€J1eCO00pa3HOCTH NPH TPOEKTUPOBAHUU
(cM. Kypc DIeKTpUUECKHE CETH JEKTPOIUTAIOLUINX CUCTEM).
OpranuzanoOHHbIE MEPOIPUATHS 10 CHUKEHUIO TIOTEPD
ANEeKTpo3HEprun. ONTUMH3ALUS PEKUMOB 110 HANPSKEHHUIO
U peakTHUBHOM MOIIHOCTU. ONTUMH3aLMs YPOBHS paboyero
HanpspokeHus [ToHsTHe ecTECTBEHHOIO M 3KOHOMUYECKOIO
pacnpezeseHus: MOIHOCTEN B 3aMKHYTBIX CETSIX.
Pa3mblkaHMEe 3aMKHYTBIX CETEH B ONTHUMAJIbHBIX TOUKAX
OnTtumuzanus pexuMoB paboTsl TpaHC(HOPMATOPOB Ha
nojcTaHIMAX. BoipaBHUBaHME 3arpy3ku Qa3 JIMHUM.
IToBpIIIEHNE YPOBHS IKCIUIyaTaluH CeTU. TexHu4eckue
MEPOIPUSITHS [10 CHUIKEHUIO IOTEPH 3JIEKTPOIHEPTUH.
KomneHncanust peakTHBHOM MOIIHOCTH. BBIOOp HCTOUHHKOB
peakTUBHOM MoIIHOCTH. CHUKEHUE HEOJHOPOIHOCTH
3aMKHYTBIX ceTel. [TpogonpHas eMKOCTHas KOMIIEH AL
MHAYKTUBHOI'O COTIPOTUBIICHUS JIMHUN AJIEKTPONEepeaayu.
PerynnpoBaHue NOTOKOB MOITHOCTH B 3aMKHYTBIX CETSX.
MeponpusiTust o peKOHCTPYKIUHU CETH. 3aMEHa
CYIIECTBYIOIIUX ITPOBOIOB JIUHUH U TpaHC(HOpPMATOPOB
noactaniuii. CTpOUTETHCTBO HOBBIX JTMHUHN U
TpaHCc(OPMATOPHBIX MOACTAHIIMH. YBeTHUYEeHUE
HOMMHAJILHOTO HAaIIPSKEHUS CETH.

ABTOMaTI/I3I/IpOBaHHLIC CHUCTCMbI KOHTPOJIA U YUI€Ta SJICKTPOSHCPIUn

ABTOMaTI/I3I/IpOBaHHLIC
CHUCTCMbI KOHTPOJIA U
Y4€Ta 3JICKTPOSIHCPTHUU

OcHOBHBIE 33J1a4M Kypca. ABTOMaTH3alUs yueTa
AJIEKTPOIHEPTHH - UHCTPYMEHT MOBBITIIEHUS 3 ()EKTUBHOCTH
npoliecca MPOU3BOJICTBA, NIEPEAAUN, PACTIPECICHUS U
noTpebaeHus anexTposneprun. Llenu u 3amayuu, pemaemoie
cucteMoi. [[pUHITUIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. Tpebosanus k cuctreme ACKYD, mpaBuina yuera
ANEKTPO3HEprun 1 MoiHocTH. [IpaBuia yuera
ANEKTPUYECKOMN SHEPruu. TUITOBBIE TEXHUYECKUE
TpeOOBaHUS K CPECTBAM aBTOMATU3AIMH KOHTPOJIS U y4eTa
anekTposHeprun u MomHocTy 111 ACKY D sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKIuU. [lokazaTenu
Ha3HaveHus. TpeboBaHUs 1O MUTAHUIO, TPOTPAMMHOMY




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

00ecrnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHEITHUM
BO3/JEICTBUAM, 0€3011aCHOCTH, HaJIE)KHOCTH,
METPOJIOTHYECKOMY 00ECIIEYEHHIO i TEXHHUECKOMY
o0ciyxuBanuto. Opranu3zanus TOYEK U TPYII yyeTa
aeKTpo3Heprur. OCHOBHBIE ONIPEIEICHUS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOTO U
TEXHUYECKOTo yuera. L{enun yuera 351eKTpoIHEPruu.
Oynkiuu u 3anaun AUMCKY D npennpustuii cereit.
3amaun AUMC KYD ObITOBBIX TOTpeOUTENEH. ITaIbl
CO37IaHUs U BBOJIa B AKcIuTyaTaiuto cucremsl ACKYD.
[IpenmpoektHoe obcnenoBanue npeanpusaTus. Paspaborka
TEXHUUYECKOT0 3a7aHus. MoepHU3alus U3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee mMpoeKTUPOBaHUE
UH(POPMALMOHHO-U3MEPHUTEIHHOTO U HH(POPMALIMOHHO-
BBIUHCIUTENFHOTO KOMILIEKCOB. PazpaboTka 1OKyMEHTOB 1O
METPOJIOTHUECKOMY obecrieueHnto. Komruiekrarmus.
CrpoutenbHO-MOHTaKHbIE paboThl. [lyckoHanagouHble
paboThl. OnbITHAS AKCIUTyaTalMsl. Y TBEPXKACHHUE TUIIA
CpeicTBa U3MEPEHUs U aTTeCTalrs METOAUKH BBITOTHEHUS
n3MepeHuil. McnblTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUl 00beIMHEHHOTO phIHKA SHepruu. [lepenaua
aBTOMATU3UPOBAHHOW MH(OPMALIMOHHO-U3MEPUTEIBLHOMN
CUCTEMBI B IIOCTOSIHHYO dKcILTyaTanuio M3mepenue sHeprun
Y MOIIIHOCTH, IOTPEIIHOCTH U3MEPEHUI. MeTo bl
M3MEpPEHUS MOUTHOCTU. MIHIyKITMOHHBIN CUETUHK.
[Mu¢possle cuetunku. [lorpemnoctu uzmepennii. Hebananc
ANIEKTPO3HEPIUH U MolHOCTU. KoMMepueckue norepu.
CrpykTypa u coctaB u3meputenbHoro kommiekca ACKYD
W3mepurenbHblii kanai. TpanchopmaTopsl ToKa,
TpaHcGOpMaTOPbl HANPSKEHUS, BTOPUYHBIE 1IETIH, CUETYUKHU
NIEKTPUYECKON dHEpruu. BinsHue 21eMEeHTOB Ha
METPOJIOTMUECKHE XapaKTEPUCTUKN U3MEPEHUH.
HNudopmannonsslii kanan. OpraHu3anus KaHaJloB CBS3H B
COOTBETCTBHUE C UEPAPXUUECKON CTPYKTYPOU MPEATIPUSITHS.
Tunsl ycTpolCTB CBA3M U KaHAJIOB MepeAauy AaHHbIX. X
HAJISKHOCTh U MPOMYCKHAasi CTOCOOHOCTh. TpeboBaHus 1 K
pPe3epBUPOBAHUIO KAaHAJIOB CBSA3U U 0030p CYIIECTBYIOLINX
pemenuii. YcrpoiictBo coopa u nepenaun nanubix (Y CIII).
Hasznauenue. TpeboBanus Kk pyHKIIMOHAIEHOMY COCTaBY,
napameTpam, XpaHeHuIo JaHHbIX [leHTp 00paboTKH JaHHBIX.
ITepeuens pemaembix 3a1a4d. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX CPeCcTB. TeXxHnYecKue cpeicTBa
U3MEpEHUs], XpaHeHHs], Iepeiadn 1 00paboTKU MHPOpPMAITUU




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

B cucteme L{ludpoBrie cUeTUNKH NEKTPOIHEPTUH.
TexHuueckue xapakrepuctTuku. Hactpoeunsie mapameTpsl.
CepBuCHBIE BO3MOXKHOCTH, (PYHKIIMU U UX HACTPOMKa.
[TporpamMmmHoe obecrieueHue. Y CTpOHCTBO cOopa U rmepeaadn
naHubiX (YCII). Texanueckue XxapaKTepUCTHUKH.
Kondurypauus u vactpoiiku. Opranuzanus neHTpa
00paboTku gaHHBIX. TpeGoBaHUs K MHOPACTPYKTYPE U
armnaparHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JaHHBIX. Y HUBEPCAIbHBIN aCHHXPOHHBIN ITPEMO-
nepenatuuk. Murepdeiicsl. Kanans! ceszu B AUMCKYD.
CocraB 1 Ha3HAYEHUE POIPAMMHOTO KOMIUIEKCA CUCTEMBI
ACKYD CocraB KoMILIEKCA TPOrPAMMHOI0 00ECIIEUEHUS.
Mopynbs agMuHuUCTpaTopa cucteMbl. KOMMyHHKAaIMOHHBII
MonyJib. baza nanHbix. Moaynb cyObEKTOB pbIHKA
ANEKTPO3IHEPIUH U MOIIHOCTH. CripaBOYHMKU. Motynu
POCMOTpa M 00pabOTKK JaHHBIX. MOIyH 3KCTIOpTa-
HMMIIOPTA.

HanexxHocTb cucTeM 371eKTpOCHA0KEHUSI

HanexxHocts cucteM
AIEKTPOCHAOKEHUS

OO01ue cBeieHNs O TEOPUH HAJIC)KHOCTH TEXHUUECKUX
cucteMm: anekTposHeprerruueckux (33C) u cucrem
anexktpocHabxenus (COC). HanexHOCTh B TEXHUKE U
SHepreTuke. 3a1auy HaIeKHOCTH MTPHU MPOSKTUPOBAHUH U
AKCILTyaTalH 3JIEKTPOIHEPTeTHUECKUX CUCTEM. BiusHue
INPUHIUIIOB OCTPOEHUSI M1 OCOOCHHOCTEN YIpaBICHUS TPU
skcrutyataruu COC Ha ypoBEHb HAJIEKHOCTH
anekTpocHaOxkeHus. TpeGoBaHNs HOPMATUBHBIX
JIoKyMeHTOB. KaTteropuu snekrponorpeOuTeneii mo
Ha/I&KHOCTH eKTpocHa0xeHus. [IpuunHel u pusndeckue
OCHOBBI BO3HUKHOBEHMS U pa3BuTus aBapuii B COC.
Knaccugukanus aBapuii. Knaccudukanus oTkasos.
duznueckas Ipupoaa 0TKa30B IEKTPOOOOpyI0BaHuUs. [S].
MaremaTnueckuii anmnapart, UCHOIb3yEMBIH B TEOPUN
HAJIE)KHOCTU TEXHUUYECKUX (DIEKTPOIHEPIeTUYECKHUX )
cucreM. Teopus BeposTHOCTEH (OCHOBHBIE MTOHATHS,
OCHOBHbBIE TEOPEMBI, CTy4yailHble BEIMUYMHBI U 3aKOHBI UX
pactipenenenus). OCHOBHBIE TIOHSATHS U OTIPeIeIeHUS
TEOpUHU HAICKHOCTU. ENMHNYHbBIE M KOMILJIEKCHBIE
nokaszaresu. XapakTepUCTHKU HaJIe)KHOCTH. 3aKOHBI
pacnpeziefieHus CIy4aiiHbIX BEJTMYMH B 33Jla4ax HaJleKHOCTU
aNIeKTpocHa0keHus: (OMHOMUHAIILHOE pacipesiesieHue,
pacnpeznenenue I[lyaccona, mokasarenbHOe pacipeieieHue,
3aKOH PaBHOMEPHOIO paclpeAeeHUs] BEPOATHOCTEH,
HOpMaJIbHBIN 3aKOH pacIpeieleHtsl, FTaMMa-pacipe/iesieHue,
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pacnpenenenue Beitbysia). MeTonbl pacuera mokasaTesen
HaJAEKHOCTH CUCTEM 3JIEKTpOCHAOKeHus. MeTop pacuera
MoKazaTteliell HaJ&KHOCTH C UCIIOJIb30BaHUEM MOJICIICH
CIy4aiiHbIX mpoueccos. [Iporeccrsl 0TKa30B 1
BOCCTaHOBJICHHH OJHO3JIEMEHTHOM cxeMbl. CHcTeMa,
COCTOSIIIAs U3 MOCJIEA0BATEILHBIX BOCCTAHABIMBAEMBIX
aneMeHToB. CHucTema, CoCTosIIas U3 napauiesibHO
COCIMHEHHBLIX BOCCTaHABIMBACMbIX 2JIEMEHTOB. Pacuer
rokaszareyiell HaZ&KHOCTH C YYETOM PEMOHTHBIX COCTOSHUMN
Y NIPETHAMEPEHHBIX OTKIOYEHUM 3JIEMEHTOB. METO bl
pacdera rmokasareseii HaJéKHOCTH CXEM JICKTPOCHAOKCHUS
110 CPEAHUM 3HAYEHUSIM BEPOSTHOCTEN COCTOSHUSA
a1eMeHTOB. CpeiHUE BEPOSITHOCTH COCTOSTHUSI DJIEMEHTA.
BeposTHOCTH 0TKa30BOTO M 0€30TKAa30BOT0 COCTOSTHUS CXEM
¢ IOCIIeA0BATEIbHBIM COSAUHECHUEM 3JICMEHTOB.
BeposTHOCTH 0TKa30BOTO M 0€30TKa30BOT0 COCTOSTHUS CXEM
C MapajuleIbHbIM COSUHEHUEM AJIEMEHTOB. MeTo1 aHann3a
BEPOSITHOCTEN COCTOSTHUM cucTeMbI. MeTof ¢
UCIOJIb30BaHUEM (OPMYIIbI TOJTHON BEPOATHOCTU. MeToabl
CTPYKTYPHOTO aHAJIN3a CI0KHBIX CXEM U UCIIOJIb30BAaHUE UX
JUISL OLICHKW HaZ&KHOCTH. MeTobl (hopMaliu3aIiuy Ipu
COCTaBJICHUU PACYETHBIX CXEM 110 HAAEKHOCTU C yUETOM
(GYHKIIMOHUPOBAHHS CHCTEM CETEBOM U CHCTEMHOMN
ABTOMATHUKH, PEJICMHON 3alIUThI, ONIEPATUBHBIX
MIEPEKIIOYCHHM.

JlnarHocTrka BbICOKOBOJIBTHOTO 000PYJOBaHUS

Jnarnocrrka
BBICOKOBOJIbTHOTO
o0opyoBaHUs

3anauu cCOBpeMEeHHOM nuarHocTuku. CoBpeMeHHas cuctema
JMarHOCTHUKA. JIMarHOCTUKA DJIEKTPUYECKON U30IALUN
obopynoBanus BH. VcneiTanue u30siiuul MOBBITIEHHBIM
NEPEMEHHBIM HapPsHXKEHUEM: BBIOOp 3HAUCHHUS
HCIIBITATEIBHOTO HANPSKEHNUs, ITPOLIeypa MPOBEACHUS
WCIBITAaHUH, OLIEHKA PE3YyJIbTAaTOB UCIBITAHUN. MeTobl
KOHTPOJISI KauecTBa TPaHC(HOPMATOPHOTO Maca.
JluarHocTHKa CUIIOBBIX TpaHC(HOPMATOPOB U PEaKTOPOB;
BakHeHne (yHKIIMOHATIbHBIE Y3JIbl U CUCTEMBI,
MOJIEXKALIUE KOHTPOJIIO, METOIBI U TEXHUUECKHUE CPEICTBA
KOHTPOJIS 3TUX Y3JI0B U CUCTEM. XpomaTorpaduyueckuit
aHaJIU3 PaCTBOPECHHBIX Ia30B. McnbITaHus U30JIALUI
MOBBIIIEHHBIM BBIIPSAMIICHHBIM (TIOCTOSIHHBIM)
HanpspkeHueM. KoHTpoib M30J1KU TI0 CONPOTUBIIEHUIO,
O0COOEHHOCTH U3MEPEHHUS B CiIydae HEOJAHOPOJHOCTH
U30JIALUN.

ABTOMaTHKA SJICKTPOSHCPTCTUUICCKHUX CUCTEM
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5.1.

ABTOMAaTHKa
3IEKTPOIHEPIETUUECKUX
CUCTEM

Oco0eHHOCTH YHEPreTHUECKOr0 IPOU3BOJICTRA,
00yCJIaBIUBAIOLIUE LIMPOKOE BHEAPEHUE CPELCTB
aBTOMATHUKH. BUIbI aBTOMaTUKH YHEPrOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOTrN4€eCcKasi aBTOMATHKa, aBTOMaTUKa
YIPaBIEHUS HOPMAJIBHBIMU PEXKUMAMHU, IPOTUBOABAPUIHOE
ABTOMATUYECKOE YIIPABJIECHUE 3JIEKTPOIHEPreTUUECKUMHU
cucreMamu (DCC - mpoTHBOaBapHiiHasi aBTOMATHKA).
ABTOMAaTHKA YIIpaBJIEHUs IIyCKOM U OCTaHOBOM Typ0oO- 1
rugporesepaTopoB. OCOOEHHOCTH aBTOMAaTUYECKOIO
yhpaBieHus TypOOreHepaTopaMu aTOMHbBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB HA
napajuieNbHyr0 padoty. CriocoOb!l M YCIIOBHUS BKIIFOUCHUSI.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPO3JIEKTPOHHBIE U
MHUKPOIIPOIIECCOPHBIC). ABTOMAaTUYECKOE PETYIMPOBAHKE
HanpsbKeHus U peaktuBHO# MoiHocTd (APH 1 PM) B O9C.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PEryIMpOBaHNE
B0o30yxaeHus (APB) cunxponusix MammH. CHuCTeMbl
BO30Y)KJICHHSI CHHXPOHHBIX T€HEPAaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUraTeied. ABTOMaTHYECKUE
PEryIsTOPHI BO30YKACHUS IPOTIOPLIUOHATIBHOTO JICHCTBHS.
ABTOMAaTHYECKUE PEryJIATOPhl BO30YKIEHHS CUIBHOTO
neiicteus (APB C1). Muxkponpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMATHYECKOTO PEryJIMPOBAHUS
koa¢p¢punmentos Tpanchopmannu (APKT)
TpaHncpopmatopoB ¢ ycrpoiictBamu PITH. ABromarnyeckoe
yIpaBjieHUE PEaKTHUBHON MOLTHOCTHIO CTATHYECKUX €€
ucTouyHUKOB — KoMreHcaTopoB (CTK). ABTomarnyeckoe
peryJnpoBaHHe YacTOThl U aKTUBHOM MoutHocTH B D9C.
IlepBruHOE perynupoBaHUe - aBTOMATUYECKOE
peryJnpoBaHHEe YacTOThI BpalleHus TypOo- U
THIPOTe€HEPAaTOPOB. ABTOMAaTUYECKUE PETYISITOPBI YaCTOTHI
BpaieHus (APYB). Buas! (rugpoauHamMuyeckue u
anektporugpasandeckue APYUB). Bropuunoe
pEryJinpoBaHHE - aBTOMAaTUYECKOE PETYJIINPOBAHUE YaCTOTHI
1 akTuBHOU MoiHOCTH (APUM) B O9C.
YacroToperynupyrouiye 3JIeKTPOCTaHLIUU U
AIIEKTPOCTAHLIUH, pabOTaIOIIHE MO JUCIIETYEPCKOMY
rpaduky Harpy3ku. OnTUMalibHOE pacipeesieHne Harpy30K
MEXy 00beTMHEHUSMH, SHEPTOCUCTEMaMH U
reHepaTopamMu. MHoroypoBHeBas uepapxuyeckas APUM
Enunoii sHeprocucrems! Poccun. IIporuBoasapuiinas
aBTomaruka. HazHaueHue, BUJIbI, IpeIbsABIsIEMbIE
TpeOoBaHusl. ABTOMAaTHKA OTPaHUYEHUS] HEJOMYCTUMBIX
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M3MEHEHUH JeWCTBYIOIIETO 3HAUEHHUS U YaCTOThI
HaIpsOKEHUs: ABTOMAaTHKA OTPAaHUYCHUS TTOBBIILICHUS U
cuwkenus Hanpspkenus (AOITH u [JOCH). ABromaruka
orpanuyeHus noselieHus yactotsel (AOIIY). ABTomarnka
orpaHuyeHus cHKeHus 9actotbl (AOCY), BKiIrogaromas
ABTOMATHKY YaCTOTHOI'O ITYCKa PE3€PBHBIX T€HEPATOPOB
(AUIII"), aBTOMaTUYECKYIO YaCTOTHYIO pa3rpy3ky (AUP) u
JICTUTENIbHYI0 aBTOMATHKY MO YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTAHIUSAX. ABTOMATHKa MPEAOTBPAIlCHUs
Hapymenus ycroiuuoctu (AITHY). Crioco6s1 1o3upoBanus
yopasisitoux Bo3aeicTeuid. LlentpanuzoBannas AITHY.
HeuentpanmuzoBannbie ycrpoiictBa AITHY. ABromaruka
JUKBUJAIIUN aCHHXPOHHBIX pexkuMoB (AJIAP). Tunosoe
(ocHoBHoe) yctpoiictBo AJIAP. ABTomMaTnueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epra (ABP).

6. | YopaBieHue KaueCTBOM 3JIEKTPOIHEPTUU
6.1. | YnpaBieHue KauecTBOM DJIEeKTPOMarHUTHAs! COBMECTUMOCTD M Kau€CTBO
ANEKTPOIHEPTUU anekTposHepruu. [lokazarenu kauecTBa 3J€KTPOIHEPTUU.

HopmatuHo-npaBoBas 6a3za. CpeacTsa usmMepeHus
MoKa3zaTesiel KauecTBa JIeKTporHeprun. OpraHu3aluoHHbIC
3aJlauyl YIpaBJeHUs Ka4eCTBOM JIeKTposHepruu. Kontposs
Y aHaJIM3 KauecTBa dJeKkTpodHepruu. CrocoOs! 1
TEXHUYECKHE CpeICTBA 00EeCTIeYeHUsI KauecTBa
DIIEKTPOIHEPTHU

7. | Cuctemsl 3JeKTPOCHAOKEHHS TOPOJIOB U TIPOMBIIUICHHBIX MPENTPUATHI

7.1. | Cuctemsl OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponotTpedaeHus

3JIEKTPOCHAOKEHUS
roOpoJIOB U
IIPOMBIILTICHHBIX
MpEATPUITHI

Junamuka snextponotpednenus B Poccuiickoit @eneparum,
DneKkTpruuecKue Harpy3KU U 3JIEKTPONoTpeOieHne
CeNUTEOHBIX TEPPUTOPUIA TOPO10B, [ paduKu >MEeKTPUIECKUX
Harpy30K M UX XapakTepUCTUKU, PaKTOpHhI, BIUSIOLINE HA
PEKUMBI SJIEKTPONOTPeOIeHUs Y IpaBiIeHHE
anektponorpednaenuemM Lenn ynpasnenus
ANIEKTponoTpedieHueM, ABapuitHble OrpaHHYEHHS
aneKTponoTpedaeHus, MeponpHsTHs 10 PeryIUpOBaHUIO
PEKUMOB 3ueKTponoTpedienus, CTUMyITupOBaHHe
MoTpeOuTeNeH K YIPaBICHHUIO DJIEKTPOIIOTPEOICHUEM.
OJIEKTPUYECKHE HAI'PY3KU SJIEMEHTOB
CUCTEM DJIEKTPOCHABXEHHM S PacuerHbie Harpy3ku
HJIEMEHTOB CUCTEM 3JIeKTpocHa0xeHus, [lonsTue pacueTHoit
Harpy3ku. MaremMatnyeckoe OMMCcCaHue FIEKTPUIECKUX
Harpy3ok, [lokazarenu, xapakTepu3yIoIne pexuMbl paboTh
AIIEKTPONPHUEMHHUKOB U UX rpyni, [IpakTrueckue MeTo bl
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ONpeJIeTICHUs] PaCUETHBIX HArpy3o0k, OnpenenexHue
pacyYeTHBIX HArpy30K CETUTEOHBIX TEPPUTOPUIL TOPOIOB
O6mue nonosxenus, PacueTHas Harpy3Ka Ha IIMHAX
BBOJIHBIX PacCIIpeNeIUTEIbHbIX YCTPONUCTB 31aHUM,
Pacuernas Harpyska pacnpenenuteabHbix 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, IIpumepsl onpeneneHus pacueTHbIX
nexTpuueckux Harpysok. PEXXMMbI HEMTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHU S Pexumbl
HEHUTpaiu B ceTsix cpeaHero Hanpspxenus (6—35 xkB)
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 HEelTpasiu B ceTssX HU3KOTo HarpskeHus (10 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 Hepe3epBHUpOBaHHas cxema certH, lletneBas
HEaBTOMATHU3UpPOBaHHAs cxeMa ceTH, [letneBas
aBTOMAaTU3UPOBaHHAas cxeMa ceTH, CII0)KHO3aMKHYTasi 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 pachpeaenuTeNbHol ceTH, [IuTatomue cetu
6—20 kB Heob6xoauMocTh COOpyKeHHS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
ceteit 6—10 kB, OcoOeHHOCTH MOCTPOEHUS MUTAOLIUX
cereit 20 kB.

N3omanus u nepeHanpsKeHus

N3omamusa n
nepeHanpsiKeHus

DnekTpodu3ndeckre mpoiecch B razax. Knaccuduxarus
NIEKTpUYECKUX NoJiel. MloHn3annoHHbIe IPOLIECCH B Ta3ax.
JlaBrHA 371€KTPOHOB. Y CI0BHE CAMOCTOATEIBHOCTH pa3psija.
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3akoH [lamena. 3aBUCUMOCTD pa3psAIHOIO HAIIPSHKEHUS OT
JIaBJICHU ra3a u apyrux ¢pakropo. Dddekt noaspHoCTH.
Bapeepnsriii a3¢dext KopoHHBIN pa3psia Ha TOCTOSHHOM U
IIEpEMEHHOM HanpshkeHusX. [lorepu 3Heprun Ha KOpoOHY
IIpU IEPEMEHHOM HamnpsbKeHUd. Pagnonomexu, co3aBaeMble
KOPOHHBIM pa3psiioM Ha NpoBojax. Paspsa B Bo3nyxe BIOJb
MTOBEPXHOCTU TBEPAOTO NUAJIEKTpUKa. Binsaue
KOHCTPYKTHUBHBIX OCOOCHHOCTEW Ha HAIPSKECHHUE
nepekpbIThsi OCHOBHBIE BUbI M CBOMCTBA BHEIIHEN
U30IAUH. ATMOC(HEPHBINA BO3AYX KaK JUIICKTPUK.
Ha3nauenue 1 TUIIBI U30ISTOPOB. DKCIUTyaTallMOHHBII
KOHTpOJb. OOmIast XapaKTepUCTHKA U THITBI BHYTPEHHEH
u3ossinuu. KomOuaupoBanue quanekTpukoB. CtapeHue
BHYTPEHHEN U BHEIIHEN M30JAuu. KoopauHanuus u30sauumn
[Tpodunaktuka nzonsauuu. 3a1a4u U UEeIu NPoPUIaKTUKH.
MeTo/pl uCTIBITaHUS U30JIALMNA. BBICOKOBOJIBTHBIE
WCIIBITATEIbHBIE YCTAHOBKU BBICOKOI'O HAIIPSKEHUSI.
VYcTaHOBKY /7151 IOJTyYEHUS! BBICOKUX MIEPEMEHHBIX U
MOCTOSIHHBIX HanpspKeHU. IMIyIbCHbIE UCTIBITATENbHbIE
yCTaHOBKU. M3MepeHue BHICOKUX HaIpsDKEHUN (M3MepeHne
IapPOBBIM Pa3psAHUKOM, U3MEPEHUE FJIEKTPOCTATHUYECKUM
KUJIOBOJIBTMETPOM, U3MEPEHUE HAMPSKEHUS C
ucnosnb3oBanueM aenuteneit) Knaccudukanus
nepeHanpsikeHuid. ['po3oBbie nepeHanpspkeHus. MoTHUS Kak
MCTOYHUK I'PO30BBIX NepeHanpskeHnil. OCHOBHBIE
rapameTpsl MOJIHMM. IHTEHCUBHOCTB TPO30BOM
nesaTenbHOCTH. BHyTpeHHue nepenanpspkenus. Oomast
XapakTepucThka. BoaHOBbIE Mpoliecchl B 00MOTKaxX
TpaHcpopmaropa. HauanbHoe pacnpeneneHie HanpskeHue
BJI0JIb OOMOTKH TpaHC(HOPMaTOPOB, YCTAHOBUBIIUICS
PEXUM, IEPEXOIHBIN ITpoLecc. Pacnipenenenue HanpsKeHUs
BJIOJIb OOMOTOK Tpex(ha3zHoro Tpancpopmaropa
Knaccudukanus Mep 3aluThl OT epeHANPSIKEHHI.
VYerpoiicTBa 3alMTHI OT IEpEeHANPsHKEHUN. 3aimTa
MOJACTAHIINI OT MPSMBIX YIapOB MOJIHUH. 30HA 3aLIUTHI
MOJIHUEOTBOJIOB. 30HA 3aLUThI TPOCOBOT'O MOJIHUEOTBO/IA.
['p030ynopHOCTH OOBEKTOB.

Bozaymasie u kabenbHbIE THHUT

Bozaymasie u kabenbHbIC
JINHUU

OcHoBHble IoHATUA U onpeaeneHus. Knaccuduxarus JIOTI
NIEPEMEHHOT0 TOKa. Pa3BuTHe TexHuku nepeaaun 99 B XX
Beke. KoHcTpykTHBHBIE 351eMeHThI BJI, ux Ha3HaueHue.
Ycnosus pabots! BJI (rosoneinbie U BETPOBbIE HATPY3KH).
Tunsl IpoBOAOB U I'PO303aIUTHBIX TpocoB. Paciiennenue
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¢a3 u ux Tpancnosunua. Koncrpykuu onop u ux
kiaccupukanus. TUTIBI H30SIIIMOHHBIX KOHCTPYKLIUH.
Jluneitnas apmarypa. ['eomerpudeckue xapakrepuctuku BJI.
[Tpu4uHbI U TEHICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
OneMeHTh! KabeabHbIX JUHUMN, UX Ha3HadeHue. TeruioBast
cxeMma 3amenieHus kabens. Toku 1 MOIIHOCTH, JOITyCTUMBIE
10 YCJIOBUSIM HarpeBa U30JIALuM KaOessl B CTallMOHAPHOM
pexxume. Ilytu yBennuenus npomnyckHoil cnocoonoctu KJI.
Knaccugukanus 1 OCHOBHbIE THIIbI CHIIOBBIX KaOenen.
OcHoBHblIe Bubl apmatypbl KJI.

10. | DnexTposHepreTHYeckue CUCTEMbI U CETH
10. | DnekTposHEepreTuIecKue TexXHUKO-I)KOHOMUYECKUE OCHOBBI IIPOCKTUPOBAHUS
1. | cucremsl u ceTH IEKTpUYEeCKUX ceTeil. OCHOBHBIE 3a/1a4M IPOCKTUPOBAHUS

ANEKTPUYECKUX ceTell. KanuranbHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHbBIX JTMHHA.
KanuranpHbIe BIOXKEHHUS HA COOPYKEHUE MTOHUKAFOIIINX
nojacTaHmil. M31epKKu Ha aMOPTU3ALIMIO U 00CTYKUBaHUE
ceTH. 3aTpaThl HA KOMIICHCAITUIO MTOTEPH JIEKTPOIHEPTUH B
cetu. [loHATHS HOPMUPOBAHHOTO CPOKA OKYITAEMOCTH,
koa(durmenta 3pHEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KAY€CTBE KPUTEPHUS
SKOHOMHUECKOH rpdexTuBHOCTH. Knaccudukarms
noTpeOuTenel Mo CTETeHN HaJIeKHOCTH IJIEKTPOCHAOKESHUSI.
OmnpezneneHue BEpOSTHOTO yiepOa OT nmepephia
anekTpocHabkeHus. baancel MmomHoOCTEH B
ANIEKTpOdHEpreTuyeckoit cucrteme. Cocrapistomniie 0aTaHcoB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
AIIEKTPOIHEPTETUYECKUX CUCTEMAX U PaOHHBIX CETAX.
BrisiBieHIEe HEOOXOIMMOCTH YCTAHOBKH JIOTIOTHATEITHHBIX
HMCTOYHUKOB PEAKTUBHON MOITHOCTU. MICTOUHMKHN
PCAKTUBHOUN MOIIHOCTH B 3JICKTPHYECKHUX CHCTEMaX, HX
TEXHUYECKHUE U IKOHOMUYECKHE XapaKTepUCTUKU. BriOop
MOIIHOCTH U THTIAa KOMITEHCUPYIOIIUX YCTPOUCTB 10
YCIIOBUSIM OallaHCa PEaKTUBHON MOITHOCTHU B DJIEKTPUIECKON
ceTd. [IpUHIUITEI SKOHOMUYECKOTO Pa3MeIICHHUS
KOMIIEHCUPYIOIINX YCTPOUCTB HA MOJACTAHIMUSIX CeTH. BBIOOD
OCHOBHBIX MTapaMeTPOB IJICKTPHUSCKUX CeTeH TpH
npoekTupoBaHuy. OCHOBHBIE THITHI KOHPUTYpALIUN CXeM
IEKTPUICCKUX CETEH M X KaYeCTBEHHBIC XapaKTCPUCTHKH.
Bb160p HOMUHAJIBHOTO HAMPSHKEHUS YIacTKOB ceTh. Bribop
YCTaHOBJICHHOW MOITHOCTH TpaHc(hopMaTopoB
MOHIDKAIOIIUX MOICTAHIUI: IdKOHOMUYECKOE KOJTMUYECTBO U
HOMHHAJILHBIC MOIITHOCTH TPAHC(HOPMATOPOB, TEXHUICCKUE
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OTpaHUYEHUs, OIIyCTUMBIE IEPETPY3KHU B PA3JIUYHbIX
pexxuMax. Beibop cxeM pacnpenenuTeNbHbIX YCTPOMCTB
HOHMXKAIOIUX NOACTaHIUI BbIO0p MPOBOIOB BO3IYIIHBIX
JUHUHA U CEYCHHI TOKOBEIYIIUX KU Kabemei:
HYKOHOMHYECKHUE ITapaMETPhl, TEXHUYECKHE OTPaHNYEHUS,
JIOITyCTUMBIE TIEPETPY3KH B PAOOUYNX PEXKUMAX. AJITOPUTM
BbI0OOpa ONTUMAJIbHOIO BAPHMAHTA CXEMBI CETH.

11.

TCOpeTquCKI/Ie OCHOBBI 2JICKTPOTCXHUKHU

11.

Teopernueckne OCHOBBI
3JIEKTPOTEXHUKHU

HauanbsHbie cBeeHus 00 351eKTpoMarHuTHOM 1oJie. O0miue
MI0JIO’KEHHUS AIEKTPOHHON TEOPUH. DIIEKTPOMAarHUTHOE TIOJIE.
Onektpuueckue saBieHus. OCHOBHBIE XapaKTEPUCTUKU
AJIeKTpUYecKoro nosis. MaruutHele sBieHusi. OCHOBHBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIA. DJIEKTPOMarHuTHas
UHAYKLIMS. OCHOBHBIE IOHSTHS TEOPUU IIEKTPUUECKUX U
MAarHUTHBIX LENen. DIEKTPUUECKOE CONPOTUBIICHUE.
Jlunelinble 11eNMU MOCTOSIHHOTO TOKA. DJIEMEHTHI Ieneit
MIOCTOSIHHOT'O TOKa. MeTo/bl pacyera Lenei mNoCTOSHHOTIO
TOKa. DKBUBAJICHTHBIE TPe0Opa30BaHuUs B LIETISX
MOCTOSTHHOTO ToKa. O000MmeHHbIH 3akoH OMa. "dopmyna
pa3bpoca". Teopema kommneHcaiuu. 3akoHsl Kupxroda.
Meron KOHTYPHBIX TOKOB. METOT y3710BBIX IOTEHI[UAJIOB.
[IpuHUMIT HATOKEHUS U METOJ HAJIOXKEHUS. Y paBHEHUE
OaslaHca aKTHBHBIX MOITHOCTEH. MeTo/1 SKBUBAJIEGHTHOTO
re”eparopa. [lepenaua s3Heprum OT aKTUBHOTO
JIBYXTIOJIFOCHHKA K MMacCuBHOMY. PacueT oHo(ha3HBIX 1enen
CHUHYCOMAAIBHOT0 TOKa. OCHOBHBIE 2JIEMEHTBHI, IOHATUSA U
ypaBHEHUS LIENIEH CUHYCOUJAIBbHOrO TOKa. KOMIUIEKCHBIN
METO/] pacyeTa, BEKTOpHbIE frarpaMMbl. KoMmnekcHas
MOIIIHOCTb. Y paBHEeHHE OajlaHca MolTHOcTel. Pe3oHaHc B
aneKTpudeckor nenu. Komnencanus peakTHBHON
MotHocTH. Pacuer s ekTuBHOCTH Hcnionb3oBaHus KY.
Pacyer neneit ¢ HHIYKTUBHO-CBA3aHHBIMU JJIEMEHTAMH.
Jluneitnsit Tpanchopmarop. Tpexdasusie nenu
nepeMeHHoro Toka. Pacuer TpexdasHbIx 1ieneit npu
coemnHeHUH (a3 Harpy3Kku "3Be3na’ s YeThIPEXIPOBOTHOM
cucteMsbl. PacueT Tpex¢asHbIxX 1emnei npu coeTuHeHnu ¢a3
Harpy3ku "3Be3/1a" Ui TPEXIPOBOIHOM CUCTEMBI.
M3Mepenne MOIHOCTH TpeX(a3HOM LenH.

12.

OKOHOMUKA B MCHC/PKMCHT B OHEPI'CTUKEC

12.

DKOHOMHKA U
MEHE/PKMEHT B DHEPTeTHKE

CoBpeMeHHbIE TeHACHIUN Pa3BUTHS TOTLTUBHO-
YHEPTeTUIECKOT0 KoMIUTekca KanuranbpHble BIOKEHHS B
sHepreTudeckue 00beKkThl. OCHOBHBIE 1 000POTHBIE (DOHIBI
SHEPreTUYECKHUX NMpeanpusaThii. Metosl pacuera
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ce0eCTOMMOCTH Ha DHEPTETHUECKYIO MPOIYKIIHUIO.
Opranuzanus Tpyaa u 3apaboTHOM IIaThl HA
sHepronpeAnpusaTusx. OCHOBHBIC TOJI0KECHUS METOIUKH
TEXHUKO-IYKOHOMHUYECKUX PACUYCTOB B SJHEPTECTHKE.
DUHAHCOBBIH TUTaH YHEPTONPEITPUSITHSL.

13.

DNeKTpUYecKasi 4acTh CTaHII

WU U NOACTAaHIIUU

13.

DJIeKTpUYecKas 4acTh
CTAHIIMHI U ITOJACTAHIIAHN

Cxewmbl anekTpuyeckux coenunenud TOL, KOC, I'9C u
'ADC, ADC, noacranmmii. O0mIas XxapaKTepUCTHKA
COOCTBEHHBIX HYXJ 3JIEKTPOCTAHIUI U MOACTAaHIUI
(Ha3HaueHue, UCTOUYHUKH, CTPYKTYpa MOTpeOuTenei).
Cxembl anekTpocHabx)eHuns cooctBeHHbIX HYx 1 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
anmapatsl. PacueTHblie ycioBusi BHIOOpa IPOBOHUKOB U
anmnaparoB. BeiOop MpOBOAHUKOB U AJIEKTPUIECKUX
armnaparoB: BBIKJIKOYATEIEH, Pa3beICHUTENEH,
BBIKJIIOYATEJICH HATPY3KH, OTJCITUTENICH,
KOPOTKO3aMbIKaTeNel, IPeJOXPaHUTENCH, N3MEPUTEIbHBIX
TpanchopMaTopoB TOKa U HanpsikeHUs1. OrpaHuYeHUE TOKOB
K3. M3mepurenpHbie TpaHchOpMaTOphl TOKA U HAPSHKEHUSL.

14.

HepeXOI[HLIe AJICKTPOMCXAHUYCCKHUEC ITPOUCCChI

14.

IIepexonHbie
JIEKTPOMEXAHUYECKUE
IIPOLIECCHI

O6ume nousatus 06 93C u ee pexumax. OnpeaeneHue
napaMeTpoB cxeMm 3amenienus 99C g pacueTosB.
Ornpenenenne TOKOB U MOITHOCTEN. Y CIIOBUS
cymectBoBaHus pexxumMoB IIC U ycToHYuBOCTh. [loHsiTHE
JUHAMHUYECKONW YCTOMUHUBOCTU. Y CTOMYUBOCTD
nByxMamnHHon O9C. JlonyieHus U ynpoIeHus npu
pacueTre ycTOMUMBOCTH. METO/I IOCIIE10BATENIBHBIX
uHTepBanoB. Ctarnueckas ycroitunBocts 9C. JlaBuHa
HaIPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX U ACHHXPOHHBIX JIBUTaTEIe B
cucTeMax JIeKTpocHaOxeHus. PesynabTupytomias
YCTOMYMBOCTb. MepONpUATHS IO YIIYUILICHHUIO
ycroitunBocty D3C (0MONMHUTENbHBIE). MeponpusTHs 110
yinydmeHuto yeroitunBocti 99C (peKUMHBIE).

15.

PacueTsl TOKOB KOPOTKHUX 3aMBIKaQaHU N

15.

PacueTsl TOKOB KOPOTKHX
3aMBIKaHUU

OO61ue cBefieHus: 00 IEKTPOMATHUTHBIX MEPEXOTHBIX
nporeccax. KopoTkue 3aMpIkanus 1 UX Kiiaccuukarms.
Jlonyienns, npuHUMaeMBble IIPU pacueTe KOPOTKOTO
3ambikanus (K3). [lepexonnslii npouecc npu TpexdasHom
K3 B nienu 6e3 Tpancopmaropos. [Tonarue ygapHoro Toka,
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ynapHoro ko3¢ dunnenta. Meroas! onpenenenus Ta.
CxeMbI 3aMeIeHUs] TPEXOOMOTOYHBIX TpaHCHOPMATOPOB
(ATP), TpanchopmaTOpoB ¢ pacuIeryieHHONH 0OMOTKOH
HU3IIETO HAMPSKEHUSI, CIBOEHHBIX PEAKTOPOB M UX
napametpsl. [IpeobpazoBanus cxem 3aMeleHusl.
[IpakTUueckue METOIbI pacyeTa NePUOIUIECKOM
cocrabistoen Toka K3. Pacuer neiicTByroiiero 3HadyeHus
NepUOANYECKOl cocTaBisitoliei Toka K3 npu ynaieHHbIX
K3. MeToa TunoBbIX KpUBbIX. HecuMMeTpru4HbIE KOPOTKHE
3aMbIKaHUs, OCHOBHBIC MOHATHA. CxeMa 3aMeleHus
psIMOi, OOPAaTHOM U HYJIEBOH MOCIEI0BATEILHOCTEH.
CxeMpbl 3aMeIIeHUs] U TTapaMeTPhl HYJIEBOM
nocneaoBarenbHocTu Tpanchopmartopa (ATP). [Ipumepst Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocnenoBarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'panuunbIe yca0BUs, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIOLIMX TOKA M HANPSYKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMILIEKCHas cxema 3amenieHus. Ognodasnoe K3.
['panuuHbIe YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA M HANPSKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspokeHus B mecte K3,
KOMIUIEKCHas cxeMma 3amenienus. JIByxdasznoe K3 Ha 3emiio.
['pannuHbIE YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA M HAMPSKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMILJIEKCHAs CXeMa 3aMelIeHUsI.

16. | Ilepenaya u pacupeaeneHne MMEKTPOIHEPTUN

16. | [lepenaua u OO0m1as XxapakKTepUCTUKa DJIEKTPUUECKUX CETEH.

1. | pacnpenenenue Knaccudukanus snekrpudyeckux cereil. Matemaruueckas
AJIEKTPOIHEPTHU MOJIEITb JIMHUY dJIeKTporiepenaun. [1-o0pa3Has cxema

3aMEILEeHHs BO3AYIIHOM JIMHUY, €€ ITapaMeTphbl: aKTUBHOE U
PEaKTUBHOE COITPOTHUBIICHMS, AKTUBHASI U EMKOCTHAs
MIPOBOJIUMOCTH, OCOOEHHOCTH CXEeM 3aMeIIEeHUs JINHUMI
Pa3HOr0 HOMHUHAJIBHOTO HanpsokeHus. [lapameTpsr cxemsl
3aMelneHus kabenbHOl MTMHUK. PeXMMHbIe XapaKTepUCTHKH
JTuHUN. BeKTOpHBIE TMarpaMMbl TOKOB M HANIPS)KEHUM.
[Tanenue nanpsokenus. lIponosbHas u nonepedynas
COCTABJISIIOIIME BEKTOpa NajieHus Hanpshkenus. [loreps
HanpspkeHus. Onpenenenne napaMeTpoB yCTaHOBUBLIETOCS
peXuMa JIMHUM: 110 JaHHBIM KOHIA JIMHHUH; 110 JaHHBIM
Hayayia nuHuu. [lapameTpsl U CXeMbl 3aMEILEHUs

TpaHchOpMaTOPHOTO 0OOPYTOBAHHUS TOHMIKAIOIIIAX
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noactaniuil. JIByxoOMoTouHble TpaHchopmaTtopsl. Cxema
3aMELIEHMS, OIIPEIEICHHUE €€ TapaMeTPOB N0 KaTaJl0KHBIM
JaHHBIM TpaHcpopmaTopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcdopmarope. TpexoOMoTouHBIE TpaHC(HOPMATOPHI.
Cxema 3aMellieHus, onpeeIeHue ee napaMeTpoB.
[Toacranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTUBHBIE
0COOEHHOCTH, MOIITHOCTH OOMOTOK, TUITOBAsi MOIIIHOCTh
aBTOTpaHchopmaropa XapakTepUCTUKH IPpaUKOB
Harpy3ku. Buzsl rpa@ukoB Harpy3ku U MX XapakTepUCTUKH.
HauOonpiras u HanMeHbIas Harpy3ku. ['oqoBoii rpaduk
Harpy3KkH I0 MpOJOKUTENbHOCTH. YHCIo yacoB
MCTIOJIB30BaHUS HANOOBIIEeH HAarpy3ku THO.
[IpencraBieHne Harpy30K B pacueTHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMU,
IOCTOSIHHOM Harpy3Koi, HeM3MEHHBIMU AKTUBHBIM U
PEaKTUBHBIM COIPOTUBIICHUAMHU. PacueTbl yCTaHOBUBILIUXCS
PEKUMOB IIPOCTEHUIINX IEKTPUUECKUX ceTeil. 3ajaun
pacueTra yCTaHOBHUBIIMXCS peXKUMOB. PacueTHble cXeMbl
AJIEKTPUUYECKUX CETeH, pacueTHas MOLUTHOCTb MO/ICTaHIIHUH.
Pacuyer pexrMa pa3oMKHYTOM ceTu MeTo oM "B /iBa 3Tana’.
Pacuer pexxrMa KoJbIIeBOM CeTH, TOUKA OTOKOpa3aea.
OcobeHHOCTH pacyeTa OJHOPOIHOM IIECKTPUIECKOM CETH.
Omnpenenenue NOTeps MIEKTPOIHEPTUU. Y CIIOBHO-
MIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE TOTEPU MOILIHOCTH U
AIIEKTPO3HEPIUHU B AJIEMEHTAX JIEKTPUUECKOM ceTu. Bpems
MaKCHMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelIeHHE TOTepb. OCHOBBI PEryIMPOBaHUS HANPSKEHUS
Y KOMIICHCAIIUH PEAKTUBHOM MOIIHOCTH B 3JIEKTPUUYECKUX
cerax. O01mas XxapakTepUCTUKA PEXUMA HANPSKEHUN U
croco0oB ero peryiaupoBanus. Haubomneime padoune
HarnpsOKeHUs 3JIEKTpooOopyaoBaHus. TpedoBaHus K
Kau4eCTBY HalpshKeHus. Perynupyroniye ycTpoicTBa u ux
BIIMSTHUE HA PEXKUM HAIIPSDKEHUN: TEHEPaTOPBI
AJIEKTPOCTAHIIMN, KOMIIEHCUPYIOIIUE YCTPONUCTBA
(CcMHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOpHBIE OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKH
MPOI0JIBHOM KOMIIEHCAIIMH, PEaKTOPHhI), TpaHC(HOpMaTOPHI C
perynupyeMbiM Kodddurmentom Tpanchopmanuu. OneHka
JIOCTaTOYHOCTH PETYJINPOBOYHOIO AUANAa30HA
MMOHWXKAIOIIEro Tpanchopmaropa.

17. | IIpou3BOJCTBO AIEKTPOIHEPTUU
17. | Ilpou3BOJCTBO CTpyKTypHBIE TEXHOJIOTMYECKHE CXEMBI, IPUHIIUIBI paboT 1
1. AJIIEKTPOIHEPTUU ocobernnoctu KOC, TOI, I'DC, T'ADC, ADC, I'TOC.
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I'paduixy Harpy3Ku SHEProCUCTEM U UX peasln3alus
Pa3IMYHBIMU TUIIAMU JIEKTPOCTAHIUH.
O1eKTpo0OOpyI0BaHHE HIIEKTPOCTAHLUIN U OJCTAHIUIM: -
BBIKJIFOYATEIIN 0aKOBBIE U MAJIOMACIISIHBIC; - 3JIETa30BbIE,
BaKyyMHBbI€, 2JIEKTPOMarHUTHbIE. BBIKIIOUaTEIN HArPy3KH; -
pa3beAMHUTEIH, OTAEIUTEIN U KOPOTKO3aMbIKATEIIH.
CuHXpoHHBIE reHepaTopsl. Tumsl, napameTpbl. CUCTEMBI
oxnaxaenusi. Cucremsl Bo30yxaenus. CuioBsie
TpaHchopmaropsl. Tumsl, napameTpsl. CUCTEMBI
oxyaxaenusi. AprorpanchopmaTtopsl. Pexumsr padotst AT.
TennoBoii pexxum TpancdopmatopoB. TpeboBanus k cxemam
PVY. Cxemsl PY paananbHOro Tuma: CXeMbl ¢ OJHOU U €
JBYMs cUCTeMaMH COOpHbIX HIMH. CXeMBbI KOJIBLIEBOT'O THUIIA.
YHpOILIeHHbIE CXEMBI.

18.

OCHOBEI 3HeKTpO6630HaCHOCTI/I

18.

OCHOBBI
3JIEKTPOOE30IMaCHOCTH

TexHuka 0€30MacCHOCTH KaK KOMILIEKC MEP U MEPOTIPUSITHIA,
obecreunBaronuii 6e301MacHOCTh padoT B
ANIEKTpOyCcTaHOBKaX. ONMacHOCTh NOPAKEHUS SIEKTPUUECKUM
TOKOM. MexaHu3Mbl IEHUCTBUS JIEKTPUUECKOTO TOKA HA
OpraHu3M 4ejoBeka. BiusHue mOCTOSHHOTO, IEPEMEHHOTO U
TOKOB BBICOKOH 4acTOThl. YyBCTBUTEIBHOCTh OPraHU3Ma
4eJI0BEKA K JEMCTBUIO dJIEKTpUIecKoro Toka. [loporu
YYBCTBUTEJIBLHOCTH, HEOTITYCKAIOIINI TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TeXHUKH 6€30MaCHOCTH MOTpeOUTENEH
ANEKTPOIHEPTruH. DnekTpoycTaHoBkH 10 1000 BOJBT,
anekTpoyctaHoBky Beiie 1000 BoawT. ['pynmsl o
AIEKTPOOE30MMaACHOCTH TIEPCOHANA, OOCTY>KUBAIOIIETO
AIIEKTPOYCTAaHOBKU. /[efCTBYIOIINE DIIEKTPOYCTaHOBKH.
[TopaxeHue yenoBeka neKTpuyeckuM TokoM. ITyTu Toka
gepes Teno 4yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHHE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPABMbI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA DJIEKTPUUECKUM TOKOM.
@daxTOopHl, BIAMUIIOLINE Ha COTPOTHUBIIEHUE TEJIa YEIOBEKa.
Hanpsixenue npukocHoBeHus. [llaropoe HanpsokeHue.
BozneiicTBue 35eKTpHUecKOro moJjisi Ha OpraHu3M YeJloBeKa.
[IpaBuna okazaHus NEPBOM MOMOIIM MOCTPAAABIIEMY OT
ANEKTpUUYECKOro Toka. MickycctBeHHoe nbixanue. Henpsimoi
Maccax cepaua. OcBoOOKIeHHEe OCTPAAABIIETO OT
JIEMCTBHSI DJIEKTPUYECKOro ToKa. [IpuHATHE Mep pOoTHB
naaenus. [IpuBneuenue k cebe BHuManus. Kareropuun
MOMEILEHUH 10 OMAaCHOCTH MOPAXKEHUS dIIEKTPUUECKUM
tokoM. Kateropuu pabot B anekTpoycTaHoBkax. Haps.
Pacnopsbxenune. Oprann3alluOHHO-TEXHUYECKHE
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MEPONPUITHS 110 OOECTIIEUEHUI0 OE30MaCHOT0 POBEACHHUS
paboT B 37EKTpOyCTaHOBKAX. JInIa, OTBETCTBEHHBIE 3a
Oe3omacHoe MpoBe/ieHue padoT B AJIEKTPOYCTAHOBKAX.
Opranuzanus pabot mo Hapsnay. Jlomyck Opuraasr k padbore.
[TpoBepka orcyTcTBUs HanpshkeHHs. [lopsiiok HanoKeHUs
IIEPEHOCHBIX 3a3¢MIICHUM. Y CTPOMCTBO 3a3EMJICHUH.
OnekTpo3amuTHbie cpeacTBa. OCHOBHBIE AIEKTPO3AIUTHBIC
cpelcTBa. JlOMOIHUTENBHBIE 3IEKTPO3ALIUTHBIE CPECTBA.
Hcnonp30BaHue 3JIEKTPO3AIIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 70 u Boie 1000 BoawT. [lnakaTer u
3HAKHU. DIEKTPOUHCTPYMEHT. J[BoitHAs U30ALKUs
AJIEKTpONHCTpYyMeHTa. [IpaBuia 6e30macHoi paboTHI.
HcTouHuKkY nUTaHMs SJIEKTPOUHCTpyMeHTa. McnbiTanue
M30JISIMU, TPeOOBaHUS K U30JIALUHU. 3a3eMIICHUE U
3aHylIeHUE, TPEXTOIIOCHbIC BUIKU. THIIBI MpeaoXpaHUTENCH.
[IpaBuna 3amMeHbl NpenOXpaHUTEIICH. JIeCTHULBI,
YCTpOMCTBO, paboTa, ucnbiTaHus. PaboTa Ha BhIcOTE,
MOCTKH, ITOJAMOCTbS, Jieca. bezonacHble pacCTOSHUS ISl
pa3IMYHBIX KJIACCOB HAMPSIKEHUS.

19. | DnekrpomexaHuka
19. | DnekrpomexaHuka DnexTpuieckne MamuHel. Tpanchopmatopsl. Pexumbl
1. paboThI AMEKTPUUECKUX Ma-IIUH (ABUraTelb, TOPMO3,

reHepaTop); npeoOpa3zoBaHUE SHEPTUU B ITUX peXKUMaX.
KoHcTpykius 1 puHLIMT 1eHCTBUS TpaHchopMaTopa.
Pabota TpancdopmaTopa npu XoJI0CTOM XOJI€ U MO/
Harpy3ko# (ko uiueHT Tpancopmarii, OCHOBHbIE
ypaBHeHHUs). OCHOBHBIE YPABHEHMSI U CXE-MbI 3aMEIICHUS
TpaHncpopmaropa. HomuHanbHOE HanpspkeHue KOpOTKOTo
3aMbIKaHus, €ro BeI-00p. ONBITHOE OIpeieeHe
[IapaMeTPOB CXEMBI 3aMELIEHUS 110 PE3YyJIbTaTaM OIBITOB
XOJIOCTOTO X0/1a U KOPOTKOTO 3aMblkaHus. MI3MeHeHne
HanpspKeHUs: TpaHcpopmaTopa MpH U3MEHEHUH €ro
Harpy3ku. CriocoObl U CXeMbI pEryIMpOBaHUS HANIPSKEHUS
TpaHncpopmaropa. CXxeMbl U TPYIIIBI COEAUHEHUS] 0OMOTOK.
[TapannensHas pabora. HecummerpuyHasi Harpys3ka.
ABrotpanchopmaTop. Pabora Tpanchopmaropa B
HECUMMETPUYHBIX U MEPEXO/IHBIX Mporeccax. ACHHXPOHHBIE
MatuHbl. KOHCTPYKIMS ¥ IPUHIMIT JeWCTBUS
acuHxpoHHoro asura-tens (AJl). Pacnpenenénnsie u
COCPEOTOUEHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KpYroBOT'O Bpa-IIAOIIErocs noisi B Tpex(a3HbIX 0OMOTKAX.
Psin cunxponHbIx ckopocteid. [IpuBenenue padouero
npolecca aCHHXpoHHOU MamuHbl (AM) k pabouemy
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npoueccy Tpanchopmaropa. OCHOBHBIE ypaBHEHUS U CXEMBI
3amenieHus npuseneHHo AM. ITapameTpsl cxemsl
3amerneHust AM, ux GU3NIECKUN CMBICII.
DJIEeKTPOMAarHUTHBIM MOMEHT U MEXaHUYECKUE
xapakrepuctuku AJl. OcoOble TOUKM XapaKTePUCTUKH.
VYcnoBus ycroitunBoii pabotsl AJl. TpeboBaHUS K TyCKOBBIM
CBOMCTBaM U crtocoObl mycka AJl. YirydiieHue mycKoBbIX
cBoiictB AJl. CriocoObl perynrupoBaHusi CKOPOCTH.
CuHXpOoHHBIE MalIMHBI. KOHCTPYKLIMS ¥ IPUHLIKI JE€HCTBUS
CHHXPOHHOM MalIMHBI. MarHUTHOE MOJIE CAHXPOHHOTO
rerepatopa (CI') mpu Harpyske. Peakius sikopst. OcHOBHBIE
YpaBHEHUS U BEKTOPHBIE IUArpaMMbl CHHXPOHHOM MaIllMHbI
(CM). [Tapametpst CI' B ycTaHOBHBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTO CI'.
[TapannensHas pa6ota CI' ¢ ceTbto, CIOCOOBI U YCIOBUS
CUHXPOHM3AIMU. Y PaBHEHUSI 3JIEKTPOMArHUTHON MOIIIHOCTH
1 MOMEHTA. YTJo0Bble Xapakrepuctuku CM, cratnueckas
ycronunBocTh. U-00pa3Hble XapaKTepUCTUKH

20. | Peneilinas 3amuTa ¥ aBTOMaTU3aLKs HJIEKTPOIHEPTETHUECKUX CUCTEM
20. | Peneiinas 3amuTa u Ha3nauenue u Bubl aBTOMATUKU SHEPTOCUCTEM.
1. | aBromaTtuzanus Haznauenue peneliHoil 3amnThl, TpeOOBaHUS,

QJICKTPOIHCPICTUICCKUX
CUCTEM

IIPEIbABISAEMBIE K YCTPOMCTBAM PEJIEHHON 3aILUTHI.
OcHoBHbIE BUbI TOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, Ha KOTOPbIE TOJKHBI
pearupoBaTh YCTPOMCTBA PEIICHOM 3aUThl. BUabI
KOPOTKHX 3aMbIKaHUil. BEKTOpHBIE AMarpaMMbl TOKOB 1
HaNpsDKEHUH Npu TpexdasHbIX, ABYX(Pa3HbIX, OMHO(A3HBIX U
JBYX(a3HbIX KOPOTKUX 3aMBbIKaHUH Ha 3eMJIIO B CETH C
3a3eMJICHHOM HeUTpanplo. BekropHas nuarpamma
0J1HO()a3HOr 0 3aMBIKaHUS Ha 3€MJIIO B CETH C
M30JIMPOBAaHHOW HeWTpanblo. Kakne n3MeHeHus: napameTpoB
peKMMa IPU BO3HUKHOBEHUH KOPOTKHX 3aMbIKaHUH MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOEHHUS PEIEHHON 3aIUTHI.
BekTopHbI€ AMarpaMMbl TOKOB [P KOPOTKOM 3aMbIKaHUU 32
TpaHc(hOpMaTOPOM CO CXEMOM COSTUHEHUSI 0OMOTOK
TpeyroapHuK/3Be3/1a-11. MakcumasnbHas TOKOBas 3allIMTa.
Ornpesenenne mapaMeTpoB cpadaThIBAHUS U OIIEHKA
qyBCTBUTEIBHOCTH 3alUTHI. BapuaHThI cxem
M3MEPUTENIbHOTO OpraHa 3aluuThl. MakcuMallbHas TOKOBast
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HANpPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amuTa co CTyneH4aTou
XapaKTEPUCTUKON BBIAECPKKH BPEMEHHU. 3aluTa OT
3aMbIKAHUH Ha 3€MJIIO0 B CETH C U30JUPOBAHHON HEUTPAJIBIO.




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

TokoBas HarpaBiIeHHAs 3aLUTa JIUHUHI JIEKTPOINIEpeJayuu C
JIBYXCTOPOHHHUM NUTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HarpaBiIeHusl MOIIHOCTU. ToKoBast HalpaBJIEHHAs 3allUTa CO
CTYINEHYATON XapaKTEPUCTUKOMN BBIIECPKKH BPEMEHU.
TokoBas 3amuTa HyJeBOH Mocie0BaTenbHOCTUH. ToKoBast
3amuTa 00paTHOM MOCIEI0BATEILHOCTU. 3a0UHas 3allUTa
JUHUHN 3nexTponepenadu. [lpunnun neiictBus, napaMmeTpsl
cpabareiBanus. [IpononsHast quddepeHnuanpHas TOKOBas
3alIuTa, IPUHLKII AEHCTBHS, HapaMeTphl CpabaThIBaHHUS.
[TpononsHas guddepeHuanbHas TOKOBas 3alUTa JTHHAH.
Huddepennmanbao-ha3Has 3amura TuHuM. [lonepeynas
g depeHmanbHas TOKOBas 3aIluTa, TPUHIUI IeHCTBUS,
cpabateiBanus. [lonepeunas auddepenunanbHas TOKOBas
HallpaBJI€Ha 3alUTa NapaJlIeIbHbIX JIMHUM.
ABToMarudeckoe oBTopHoe BiimoueHue (AIIB).
Hasznauenue AIIB, tpeboBanust, npeapssisiembie Kk AIIB.
B03M0OXKHOCTH yCKOpEeHHs AeWCTBUS 3aILUThI IPU HATTMYUU
AIIB. [ToBpexxaeHus: 1 HEeHOpMaJlbHbIE PEKUMBI PaOOTHI
TpaHncpopmaropa. TpeOoBaHUs, IpeAbABIsSEMbIE K pelIeHHON
3amute Tpanchopmaropa. OCHOBHBIE U PE3EPBHBIEC 3AIUTHI
TpaHchopmaropa.

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

4. TIPAKTUYECKASA MIOAI'OTOBKA

Nudopmaniust 0 TpaKTUYECKOW TMOJATOTOBKE B CTPYKTYpPE  JOMOJHUTEIHHOU
o0pa3oBaTeNnpHOM MPOrpaMMBbI MpEeCTaBlieHa B puUiiokeHue B.

B pamkax ydeOHOro mjaHa JONOJHHUTEIbHOM 00pa3oBaTeNbHOM IPOTPaMMBI
UCIOJIb3YIOTCS TPaJAULIMOHHBIE O00pa30BaTEIbHbIE TEXHOJOTHUH, a TaKK€ WHTEPAKTHBHBIE
TEXHOJIOTUH, TPECTABICHHbIE B TA0. 5.

Tabnuua 5
XapakTepucTrka 00pa3oBaTeIbHON TEXHOJIOTHN
HaunmeHnoBanue Kpatkas xapakrepucTuka

Juckyccus Jluckyccus o TeMaTUKaM JUCIHUILIMH IporpaMMbl TpodhecCuoHaIbHOMN
IIEPENOATrOTOBKHU

PacuetHoe 3aganne | BeinmonHeHHe pacueTHBIX 3aJaHUi 110 TEMATUKE COOTBETCTBYIOIIETO
npeamera

Pemenue 3amau Pemenue npounabHBIX 33134 110 TEMAaTHKE COOTBETCTBYIOIIETO
npeameTa




PacuetHo- KypcoBas paboTa 110 npoeKTUPOBAaHUIO [NIABHON CXEMBI 3JIEKTPUUECKUX
rpaduyeckas paboTa | COEUHEHUH 3JIEKTPOCTAHIMH (IIOACTAHIIMM) UCXO U3 3alaHHBIX
YCIIOBUH M PEKUMOB pabOTHI

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

5.1. Tekymuii KOHTPOJIb

Tekymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XAPAKTEPUCTUKAMU KOHTPOIBHBIX
3a/IaHui U nipeacTaBieH B Tabmuie 1 npunoxxenus .

5.2. IlpomeskyTOUHAs aTTEeCTALMS

[IpomexyTouHas aTTecTalys Mo MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMEeHa UITU
OTYeTa O CTAKHUPOBKE B COOTBETCTBHH C YYCOHBIM IUIAHOM. XAapaKTCPUCTUKA 3aJTaHHN
npenacrasieHa B Tabnune 2 npunoxxenus I

5.3. UToroBasi arrecranus
Hrorosas atrecranus mo mporpamme mpoBOJIUTCS B GOPME umo2060u ammecmayuoHHOU
pabomwi. XapaKTepUCTHKA 3aaHui rpejacTaBieHa Taoumie 3 npuioxenus .

5.4. He3aBuCHMBIil KOHTPOJIb Ka4ecTBAa 00y4eHUs!
[lopsnox He3aBUCHMMOM OIIEHKM KauyecTBa JIOTOJIHUTEIbHONW  00pa3oBaTEIbHOMN
IIPOrpaMMBbI NIPEACTABIIEH B IPUIIOKEHUH [

6. OPTAHUBALHUOHHO-NIEJAT'OI'HMYECKHUE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHE

6.1. YuyeOHo-MeToqM4ecKoe u MHGOPMALHMOHHOE o0ecneYeHue

a) ntureparypa HTb MOU:

1. ABTomaru3anusi AMCIIETYEPCKOrO yHpaBiieHUs B 3iekTposHepreruke / Pen. 1O. H.
Pynenko, B. A. Cemenos . — M. : U3a-80 MDU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00

2. ABromaru3anus 3JEKTPOIHEPreTUUECKUX CUCTEM : YueOHoe mocolue i BY30B IO
CHEIHaIbHOCTH "ABTOMaTHYECKOE yrpaBiieHHe AIIEKTPOIHEPTETUYECKUMU
cucremamu","DnerporHepreruueckue cucreMsl u cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3kuH . — M. : DHeproatomm3aar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 ;

3. ABTOMAaTHKa 3JIEKTPO’HEPIreTHUECKUX CUCTeM : Y4yeOHoe mocobue s BY30B IO
CHeNUaIbHOCTH "ABTOMATH3AIMS MPOU3BOJCTBA U pacmpenencHus saekrpodnepruu’ / Pea. B.
JI. Ko3uc, H. 1. OBuapenko . — M. : Dueprousaar, 1981 . — 480 c.;

4. becnanos, B. . DnekTpuueckue MalIMHbI | y4€OHHUK Ui BY30B IO HalpaBICHHUIO
"OnexTposHepreTuka M snekTporexHuka"' / B. f. becmanmos, H. ®. Kortenenen . — 4-e




u3a. nepepad. u gom . — M. : Akagemms, 2013 . — 320 c. — (Bsicmee npodeccronanbHoe
obOpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .;

5. Benukos, B. A. IlepexojHble 3JIEKTPOMEXAHUYECKHE IPOLIECCHI B 3IEKTPUUECKUX
CUCTEeMaXx : y4eOHHK JJIsl SJIEKTPOIHEPreTUYECKUX clieuanbHocTell By30B / B. A. Benukos . — 2-
e u3n., nepepad. u gom . — M. : Beicmas mkomna, 1970 . —472 c.;

6. Bonpaek, A. U. DnexkTpudeckue ManimHbl. BBeieHre B 3JIEKTpOMEXaHUKY. MaliuHbl
MOCTOSIHHOTO TOKa M TpaHchopMaropbl : Yy4Y4eOHHUK Ui BY30B IO HAIpPaBJICHHUIO
"DJIEKTPOTEXHUKA, JICKTPOMEXaHUKAa U JIEKTpoTexHoysoruu" u "DnekrposHepretuka" / A. M.
Bonbaek, B. B. ITonos . — CII6. : TTurep, 2007 . — 320 c. — (Yuebnuk ais By30B) . - ISBN 5-469-
01380-4 .;

7. Wnenpunk, B. MW. Dnexrpuyeckue CUCTEMbl M CE€TU : Yy4eOHUK JJIs
ANEKTPOIHEpPreTuYecKux cnenuansuocrei / B. W. Unenpuuk . — 2-e u3z., crep., nepemned. ¢ u3l.
1989 r.— M. : Anbsrc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .,

8. KosunoBa, M. A. KopoTkue 3aMbIKaHUsl B 3JIEKTPOYCTAaHOBKaxX MEPEMEHHOT0 TOKa
HarpsbkeHueM cBbiie 1 kB : yueObnoe nmocobue no aucuurinie "Toku KOPOTKOTO 3aMbIKaHHS"
no HanpasneHuto 13.03.02 "Dnextposnepreruka u anekrporexnHuka" / M. A. Kosunoa, Hair.
uccnen. ya-t "MOU" (HUY"MBDU") . — M. : U31-Bo MOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;

9. KopoTkue 3amblkaHHS U HECHUMMETPUYHBIC PEKUMBI 3JIEKTPOYCTAHOBOK : y4eOHOE
mocoOue i BY30B IO CIEIMUAIBHOCTAM "DJeKTpudeckue craHmuu', "DIeKTpocHaOxkeHue"
Hanpasnenus "Dnekrposnepreruka’ / W. I1. Kproukos, B. A. Crapunos, FO. I1. I'yces, M. B.
[Tuparopos . — M. : U3parensckuit jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

10. Jloktuonos, C. B. Dnekrposneprernyeckue cucreMbl. KOHCIIEKT Nekuuii : yueOHoe
nmocobue mo Kypcy "DIEKTPOIHEPreTUYECKUE CHCTeMBI" M0 Tpopuiaro "DIeKTpuyecKue
cTaHuuu" HampasieHus "DnekTposHepreruka u snekrporexHuka' / C. B. Jloktuonos, C. B.
Hlynsxenko, Ham. uccnen. ya-t "MOU" . — M. : U3x-Bo MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/elib/view.php?id=5704;

11. Meroanuecknue ykaszaHus IO KypCOBOMY NpOEKTy "PailoHHas ajeKTpuyeckas CeTb
AJIeKTpOdHEepreTudeckoit cuctemel”" / A. A. I'mazynoB, Mock. suepr. ua-T (MOWN), u np. — 1993 .
—-39c¢.;

12. Metoasl pacueTa YCTAaHOBMBIIMXCS PEKUMOB DJIEKTPUUYECKHX ceTeil : ydeOHoe
nocobrue IO HampaBleHUIO "DJEKTpO’HEpreTMka W  3IJEKTPOTEXHUKA" TO  Kypcam
"DnexTposnepreruueckue cucremsl" u " lansaue anexrpornepenaun CBH" / O. B. {uuuna, C. B.
Jloxktuonos, A. H. lllapos, C. B. lllynexenko, Hau. uccnea. yu-tr "MOU" (HUY"MDHN") . — M.
: U3n-Bo MDU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/elib/view.php?id=10710;

13. OBuapenko, H. 1. ABTomaTiKa SHEpPrOCHUCTEM : YU€OHUK JJIS BY30B 110 HAIIPaBJICHUIO
"Onextposnepreruka” / H. 1. OBuapenko ; Pexa. A. ®@. [IpsikoB . — 3-¢ u3a., ucnp . — M. :
Usznarensckuit njom MOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

14. OCHOBBI COBpEMEHHOW SHEPreTHKH : B 2 T. : yYEOHUK JJIsl BY30B 110 HAIPaBIECHUSM
"TennosHepreruka", "DnekTposHepreruka’, "JHepromammHoctpoenue” / O6m. pen. E. B.
AmetuctoB . — 5-¢ m3n., crep . — M. : M3narensckmii jom MOU, 2010 . - ISBN 978-5-383-
00501-9 ;



15. IlpaBuna ycTpoicTBa 3JIEKTPOYCTAaHOBOK . — /-€ u3x . — M. : Omera-JI, 2006 . — 268 c.
— (be3omacHocTh 1 oxpaHna Tpyza) . - ISBN 5-365-00299-7 .,

16. PacueT KOpPOTKHX 3aMBIKaHUI U BBIOOP 3JIEKTPOOOOPYAOBAaHUS : y4eOHOE mocodue
JUISl BY30B IO CHEHUAIBHOCTAM "DIEKTPUUECKUE CTaHIUU", "DIEKTPOIHEPTETUUECKUE CUCTEMBI
u cetn", "DnexTpocHabkenue", "Peneiinas 3amuTa U aBTOMAaTU3ALUS AIIEKTPOIHEPTETHUECKUX
cucteM" Hanpasienus "Dnekrposnepreruka’ / U. I1. Kproukos, u n1p. — M. : AKAJIEMUSL, 2005
.— 416 c. — (Bricmee nmpodeccuonanbaoe oopazoBanue) . - ISBN 5-7695-1998-3 .;

17. CipaBoYHUK 1O MPOSKTUPOBaHUIO 3JekTpuueckux cererd / U. I'. Kapanerss, [u np.] ;
pen. 1. JI. @aiibucosuy . — 4-¢ usn., nepepad. u gom . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .;

18. denoceeB, A. M. Peneiinas 3ammra 3J1EKTPO’HEPreTUUECKUX cucTeM: Pernelinas
3ammmTa cere : YueOHoe mocoOue Uil BY30B IO CHEIUAIBHOCTH "ABTOMATH3aIlUs
MIPOU3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. @enocee, M. A. degoceeB . — 2-¢
u3a.,nepepad. u gom . — M. : DHeproaromusaar, 1984 . — 520 c.;

19. ®oxun, HO. A. BepodrHocTHBIE METOIbI B pacueTax HaJEKHOCTU CHUCTEM
anekTpocHaOxenus / 0. A. @okun ; Pen. B. A. Bennkos ; Mock. snepr. un-t (MOU) . — M . —
1977 .- 83 ¢

20. YepnoOpoBoB, H. B. Peneiinas 3amura sHepreTH4eckux cucteM : Y4yeOHoe rmocodue
IUTSL PHEPTETUYECKUX CHEIMAIbHOCTEH CPEeIHUX MPpodecCHoHANbHBIX yueOHbIX 3aBeneHuii / H. B.
YepuoOpoBos, B. A. Cemenos . — M. : Oueproaromuznat, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 ;

21. UIBenos, I'. B. DxoHOMUYeCKHE pEKUMBI IIEKTPUUECKUX ceTell : yueOHoe mocodue
o KypcaM "DJIEKTPUYECKHUE CETH DJICKTPONMUTAIOMUX cHCTeM" U "DIIEKTPOIHEPTreTUUECKUe
CUCTEMBI M ceTH" 1Mo HampasjeHuto "OnekrposHepreruka" / I'. B. IlIBenoB, Mock. 3Hepr. HH-T
(MBU TY) . — M. : U3natenbckuii tom MDU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

22. Ilynexenko, C. B. AnropurMbl aBTOMATH3UPOBAHHBIX pPACUETOB CHCTEM
ANeKTpOCHaOXkeHUS : yueOHoe mocodue 1o Kypey "ANropuTMbl aBTOMaTU3UPOBAHHBIX PACUETOB
cHCTeM 3JIeKTpocHadkeHus" o HampasieHuto "DnekrposHepreruka” / C. B. Hlynsxenko, Har.
uccnena. yu-t "MOHU" . — M. : Uzn-Bo MOU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693.

6) nmutepatypa 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 MpPeAnpuaATHid U ycraHoBok', W3pmarenscrBo: "Jlupexr-Meaua", Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. B. ®. Kamunun, A. B. KobGeneB, C. B. Koueprun- "Hanéxnocts cucrem
anekTpocHaOxenusa", M3marenbctBo:  "TaMOOBCKMI ~ TOCYAapCTBEHHBIH  TEXHHUYECKHI
yausepcureT (TI'TY)", Tambos, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

4. I'epacumoBa B.I'.- "Onextporexunyeckuii cnpasounuk: B 4 1. T. 3. IlpousBozacrtso,
nepesiadya U pacrpeaeneHue aeKkrpuaeckoi sneprun”, Msparenscrso: "M3OU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;



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

6. Koumpareea O.E.- "OcHOBbI oOXpaHbl Tpyda W TEXHHKH OCE30IaCHOCTH B
anekTpoycranoBkax", M3narensctBo: "MOHN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

7. HaceipoB P.P.- "VpaBnenue kauecTBoM 3iiekTpo3Heprun”, M3narensctso: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8. IloramoB JI. A.- "TeopeTuyeckue OCHOBBI JJICKTPOTEXHUKH: KpaTKUH Kypc",
WznarensctBo: "Jlanw", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

9. CaBuenko O.B.- "I[lorepu 371eKTpO’HEPIHH IPU €€ TPAHCIIOPTE MO IEKTPUUECKUM
CETSAM: pacyeT, aHaJIu3, HOpMUpPOBaHUE U cHkeHue", M3narensctBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

10. CoxonoBa M.B.- "Dnekrpodusndeckue OCHOBBI TEXHUKHU BBICOKUX HAIPSHKEHH'",
WsparenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

11. IeemoB [I'.B.- '"T'opoackue pacnpeneauTeNbHble JIICKTPUUYECKHUE CETH',
HzparenscrBo: "MOBU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. IIBenoB I'. B., Cunauesa O. B., CaBuenko O. B.- "Ilorepu smeKkTposHepruu mnpu ee
TPAHCIIOPTE MO DJIEKTPUYECKUM CETSIM: pacyeT, aHaliu3, HOPMHUPOBAHME M CHHUXEHUueE",
W3narensctBo: "U3narensckuit njom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

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

B) ucnoinbszyembie DbC:

He npedycmompeno

6.2. Kanposoe o0ecneuenne

JUia  peanu3auuy  JOTOJHUTEIBHOW 00pa30BaTeNbHOM MpOrpamMMbl IPHUBIIEKAIOTCS
IpernoiaBaTeNld U3 YMCla MTATHBIX HaydHO-Tiegarornyeckux padornukos ®I'bOY BO «HUY
«MBW» wu numa, npencrtaBuTeNdM paboTtojaTenel wWiM OoOBeIUHEHUN paboTomaTelei.
Wudopmanus o KagpoBoM oOecreueHHH JIOMOJIHUTENBHOM 00pa3oBaTelbHON MpPOrpaMMBI
IpeACTaBJIeHa B IpHJIOKeHUH /1.

CBeneHuss O  pYKOBOJAUTENIE  JIOMOJHUTENBHOM  00pa3oBaTeNbHOM  MPOTrpaMMBI
npeicTaBjieHbl B npusoxenue E.

6.3. ®uHaHCcoBOE oDecreueHue

[lnam pacxomoB W pacyer OOOCHOBaHHMS CTOMMOCTH TIO  JOMOJHUTEIBHON
o0pa3oBaTebHON ITporpamMMe TPeICTaBIICHbBI B IpuiioxkeHue XK.

@uHaHCHPOBAaHUE MPOrPAMMBI OCYILECTBIAECTCS 3a CUET JUYHBIX CPEACTB ClyllaTenen
WU 3aKa34MKOB, IO HAMpPAaBICHUIO KOTOPHIX MPOBOAUTCS OoOydeHue. B kadecTBe 3akazdmka



MOTYT BBICTyNaTh paboTojaTesnu, yHUBEpCUTETH (B ToM uymciae MDU), rocynapcTBEHHbIE
CTPYKTYpPHI U IPOYHE YUACTHUKH 00pa30BaTEIBHOIO PhIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecrieyeHue

MarepraabHO-TEXHHUECKUE YCIIOBHS pPEaM3allid JONOJHUTEIbHOW 00pa30BaTeIbHOM
MpOrpaMMBI MpecTaBiieHb! B [Ipunoskenun 3.

Kanenmapusiii rpadguk yuyeOHOTO mporiecca pa3padbaTbiBaeTCs ¢ y4eToM TpeOOBaHHM K
Ka4yecTBY OCBOoeHHUs M To 3ampocam oOyuarommxcs ([Ipunoxenune WM). Pacrimcanme 3aHsTHiA
pa3pabaThIBacTCs Ha KOKAYIO PEaTH3yeMYIO IPOrpaMmy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne /it CopepxaHue U3MEHEHUs (aKTyaJu3alnn) JlaTa yTBep>keHus N3MEHEHNUN
1 [IporpaMMa akTyanu3upoBaHa U yTBEpXKICHA 16.01.2023

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeegeHua o Bnagensue L3N MK I[.H.

Bnageneu Koeanee [.W.
WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOBaJIeB

PykoBoaurens
o0pasoBaTebHOU
MPOrpaMMbI




