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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.

- ¢ [Ipodeccuonansupim crannaprom 16.147 «Crenuanuct no NpoeKTUPOBAHUIO CUCTEM
AJIEKTPOCHAOKEHNUS OOBEKTOB KAaMUTAIBHOTO CTPOHUTEIBCTBA», YTBEPKACHHBIM IPHKA30M
Muntpyna 30.08.2021 r. Ne 590n, 3apeructpupoBanasiM B Muntocte Poccun 04.10.2021 r. Ne
65246, ypoBeHb KBanupuKauuu 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 AaThl 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 3aHATUH yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 4acoB B HEAENIO, 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 WIIM NOJTy4aTh BhICIIEE WM CpeHee mpodeccuoHanbHoe oOpa3zoBanue. Hanuune
yKa3aHHOTo 00pa30BaHUsl JOJDKHO TOATBEPKIATbCS JIOKYMEHTOM TOCYIAapCTBEHHOI'O WM
YCTaHOBJIEHHOT'0 00pa3lia, WM akaJeMHUUeCKON CIpaBKOW O MPOXOKICHUH 00yUEeHHUS.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KIEHUH MPOrPaMMBI U CJ1Jade 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 TEepCoHAIOM B cdepe NesATeIbHOCTH IaHHOM NpOTrpaMMbl, YCTaHABJIMBAETCS Ha OCHOBE
COJIep>KaHusl IPOrpaMMBbI U COCTaBIISIET (B rojiax): 6€CCpoUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 00J1a1aTh KOMITeTeHIUAMHE (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 MPHUCBAEMON KBAJU(PUKAIUYU (HE NPeTyCMOTPEHO).



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

3.1. TpynoeMkoCTh MPpOrpamMmMbl

TpynoeMKOCTp IIporpamMMmbl BKJIXOYas BCE BHABl AyJAUTOPHOM M BHEAYJUTOPHOMU
(camocTOATENBEHOM ) pabOThI COCTABIISET:

- 18,1 3aueTHBIX €IUHUILI;

650 ak. u.

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

Y4eOHBI TUIaH JOMOJHUTENBHONH 00pa30BaTEIbHOM MPOTpPaMMbl MPEJICTABICH B
MPUIIOKEHUE A., BISAIOIINNCSI HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.

Tabnuma 3
CtpykTypa nmporpaMMsl ¥ GOpPMBI aTTeCTAIIUN
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Ilepenaua u
pacupeneneHue
AIEKTPOIHEPTUHI

28

DK3aMeH

5.1.

Ilepenaua u
pacupeneneHnue
SJIEKTPOIHEPTUH

28

Pemen
e
3a1a4

PacueTtsl TOKOB
KOPOTKHX
3aMbIKaHUH

24

DK3aMeH

6.1.

PacueTsl TOKOB
KOPOTKHX
3aMbIKaHUH

24

Pemen
e
3aa4

Ilepexonnblie
3NEKTPOMEXaHIUECK
1€ MPOLECCHI

24

3auer ¢
OLIEHKOH

7.1.

[lepexonnbie
AMEKTPOMEXaHNIECK
1€ TIPOLIECCHI

24

DnexTpuyecKas
JacTh CTAHLIUH U
HOICTAaHIIUH

DK3aMeH

8.1.

DneKTpuyecKas
4acTh CTAaHIUHN U
HOJCTaHIIUI

Pemen
e
3a1a4

DKOHOMHUKA B
JHEPreTUKE

18

3ader ¢
OLICHKOM

9.1.

ODKOHOMMKA B
SHEpreTHKe

18

Pemen
ue
3ama4

10

OnexTposHepreTuye
CKHEC CUCTCMBI U
ceTn

DK3aMeH

10.1

OrexTposHepreTuye
CKHEC CUCTCMBI U
ceTH
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11

Peneiinas 3ammura u
aBTOMATH3AIUs
AIEKTPOIHEPTETHYIEC
KHX CHCTEM

N W

26

DK3amMeH

111

Peneiinas 3amura u
aBTOMAaTH3aLIH
AIEKTPOIHEPTETHYIEC
KHX CUCTEM

N W

26

Pemen
e
3ama4

12

Bo3nyminsle u
KaOeabHbIE TUHUT

16

3auer ¢
OLIEHKOH

12.1

Bozaymuinbie u
KaOeJIbHbBIE JTUHUU

16

13

Wzonsums u
TIepEeHATIPSIKESHHSI

3auer ¢
OLIEHKOH

13.1

Wzonsanus n
MIepeHANPSKCHUS

Pemen
ne
3amad

14

Cucremsr
AJIEKTPOCHAOKEHHS
TOpPOJIOB U

o~ O N [00ONNDNINDN

DK3aMeH




MIPOMBIIIIEHHBIX
NIpEANPUSITHI

14.1

Cucremsl
ANEKTPOCHAOKEHUS
TOpOJIOB U
MIPOMBIIIIEHHBIX
NIPEANPUSATUI

[e e

15

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CUCTEM

18

DK3aMeH

15.1

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CUCTEM

18

16

VYnpasnenue
Ka4eCTBOM
AIEKTPOIHEPTUHI

3auer ¢
OLIEHKOH

16.1

VYnpasnenue
Ka4eCTBOM
JIEKTPOIHEPTUH

17

Jlmarnoctuka
BBICOKOBOJIBTHOTO
000pyI0BaHUS

18

3aueT ¢
OLIEHKOH

171

Jwnarnoctuka
BBICOKOBOJIBTHOTO
000pyIoBaHUs

18

18

HanexxHocTh cucteM
3JIEKTPOCHAOKEHHS

18

3ayer ¢
OLICHKOM

18.1

Ha,I[e)KHOCTL CHCTEM
3JI€KTpOCHa6)K€HI/I$[
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18

19

ABTOMaTH3UPOBaHH
bIe
nHpopMannoHHO-
HM3MEpUTENbHBIE
CHUCTEMBI
KOMMEPYECKOTO

y4dera
JIEKTPOIHEPTUH

N

18

3auer ¢
OLIEHKOH

19.1

ABTOMAaTH3UPOBaHH
bIe
HHPOPMALNOHHO-
HU3MEpHUTENbHbIE
CHCTEMBI
KOMMEpPYeCKOTro
yuera
3JIEKTPOIHEPIHU

N

18

Pemen
e
3a1a4

20

IToTepu n
sHEprocoepexeHue

16

3aueT ¢
OLIEHKO}

20.1

Iotepu n
sHeprocoepexeHne

16

21

Hrorosas
aTTecTanus

HTtoroBeri
aTTeCTaI[HOHHBII
JK3aMeH

HUTOIO:

GO OB INDNNNDN

13

42
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3.2. Conep:xanue nporpamMmmal (padoune NporpaMmMbl JMCHUILUIAH (MOYJIeil)
Coneprxkanue TUCIUILIAH (MOIYJICH ) IpeACTaBICHO B Ta0. 4.

Tabnuna 4
ConeprkaHue TUCIUILTAH (MOTYJICH )
HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) CogneprkaHue TUCIHUIUIMH (MOTYJICH)
DneKTpoMeXaHuKa
DJIEKTpOMEXaHUKa DnekTpuueckue MamuHbl. Tpancopmatopsl. Pexxumbl

paboThI AEKTPUUECKUX Ma-IIKH (JABUraTesb, TOPMO3,
reHepaTop); Npeodpa3oBaHKUEe SHEPTUU B 3TUX PEXKHUMAX.
KoHcTpykius u npuHIun aeicTBrs TpaHchopmaropa.
PaboTa TpanchopmaTopa npu X0JI0CTOM X0J€ U O[T
Harpy3ko# (koa¢uireHt rpancopmaui, OCHOBHbIC
ypaBHeHMs1). OCHOBHbIE YPaBHEHUS U CX€-Mbl 3aMEILEHUS
Tpa"cpopmaropa. HomuHaibHoe HanpsixKeHre KOPOTKOTIO
3aMBbIKaHUs, €ro BbI-00p. ONBITHOE OIpe/iesIeHUe
[IapaMEeTPOB CXEMbI 3aMEIIEHUS 110 PE3yIbTaTaM OIBITOB
XOJIOCTOT'O X0/1a U KOPOTKOIo 3aMblkaHus. VI3MeHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MpH U3MEHEHHH €T0
Harpy3ku. CriocoObl ¥ CXeMbl PEryJIMPOBAHUS HANIPSKEHUS
TparcpopmaTtopa. CXeMbl U IPyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas pabota. HecummeTpuuHas Harpyska.
ABtoTpanchopmarop. Pabora Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXOHBIX IpoLeccax. ACHHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHIAII JEHCTBHUS
acuaxponHoro asura-tens (AJl). Pacnpenenénnsie u
COCpeI0TOUEHHBIE OOMOTKHU. Y CIIOBUS OTYUEHHS
KPYrOBOT'0 Bpa-IIatoIerocs mnos B Tpex@a3HbIx 00MOTKAX.
Psan cunxponubix ckopocteil. [IpuBeaenue padouero
npoliecca aCHHXPOHHOM MainHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIC YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTprl cxemsl
3amerennst AM, ux GU3NIECKUN CMBICIT.
ONEKTPOMarHUTHBII MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTHKH.
VYcnoBus ycroitunBoii pabotel Al TpeboBaHUS K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyulineHue mycKoBbIX
cBoiictB AJ]. CriocoObI peryanpoBaHus CKOPOCTH.
CuHXpOHHBIE MAIIHBI. KOHCTPYKIIMS ¥ IPUHIINAI JEHCTBUS
CUHXPOHHOM MallliHbl. MarHUTHOE 10JIE CHHXPOHHOI'O
rerepatopa (CI') npu Harpy3ke. Peakius sikopst. OCHOBHbIE
YPaBHEHHUS U BEKTOPHBIE TUAarpaMMbl CHHXPOHHOW MaIIMHbI




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

(CM). ITapametpsl CI' B ycTaHOBHBIIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTrO CI'.
[Tapannensnas padora CI' ¢ ceTblo, CIIOCOOBI M YCITOBUS
CHUHXPOHHU3AIMHU. YPABHEHUS JIEKTPOMATHUTHON MOIITHOCTH
Y MOMEHTA. YTJI0BbIe Xapakrepuctuku CM, cratnueckas
ycToiunBOCTh. U-00pa3Hble XapaKTEPUCTUKH

2. | OCHOBBHI JIEKTPOOE30MIACHOCTH
2.1. | OcHOBBI TexHHKa 0€30MACHOCTH KaK KOMIUIEKC MEp U MEPOTIPUSTHH,
AIEKTPOOE30IMacCHOCTH obecrieunBarouii 6€30MacCHOCTh padoT B

ANIEKTpOYyCTaHOBKaX. ONMacHOCTh NOPAXKEHUSI SJIEKTPUUECKUM
TOKOM. MeXxaHU3MbI JeHCTBUSI SJIEKTPUUECKOTO TOKA Ha
OpraHu3M 4yesoBeka. BinsHue NocTOSHHOT0, IEPEMEHHOTO U
TOKOB BBICOKO# 4acTOThI. YyBCTBUTEIHHOCTH OPraHU3Ma
4eJI0BeKa K JeMCTBUIO 3lIeKTpruueckoro Toka. [loporu
YyBCTBUTEIHHOCTH, HEOTITYCKAIOIINIA TOK, CMEPTEJIbHBIN
nopor Toka. [IpaBuia TeXxHuKH 6€30MaCHOCTH MOTPEOUTENEH
ANEKTPO3HEpPrun. DnekTpoyctaHoBku 10 1000 BObT,
anekTpoyctaHoBkH Beilie 1000 BoabT. ['pynms! o
AIEKTPOOE30MaCHOCTH TIEPCOHANA, OOCTYKUBAIOIIETO
AIIEKTPOYCTAaHOBKH. J[eHCTBYIOIINE IEKTPOYCTAHOBKH.
[TopaxeHnue yesnoBeka neKTpuyeckuM TokoM. ITytu Toka
gepes Teno 4yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHHE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@daxTOopHl, BIAUSIOLINE Ha COTPOTHUBIICHUE TEJIa YEIOBEKa.
Hanpsixenue npukocHoBenus. [llaropoe HanpsokeHue.
BozneiicTBue 37eKTpUUecKOro moJjisi Ha OpraHu3M YeJloBeKa.
[IpaBuna okazaHus NEPBOW MOMOIIM MTOCTPAAABIIEMY OT
ANEKTpUUYECKOro Toka. MickyccTBeHHOe nbixanue. Henpsimoi
Mmaccax cepaua. OcBoO0KIeHNEe TOCTPAAABIIETO OT
JIEHCTBHSI DJIEKTPAYECKOro ToKa. [IpuHATHE Mep pOTUB
naaenus. [IpuBneuenue k cedbe BHuManus. Kateropuun
MOMEILEHUH 1O OMACHOCTH MOPAKEHUS IEKTPUUECKUM
tokoM. Kateropuu pabot B anekTpoycTaHoBkax. Haps.
Pacniopsbxenue. Oprann3alluOHHO-TEXHUUECKHE
MEpONPHUATHS 110 0OecrieueHHIo 0€30acHOro MPOBEACHUS
paboT B 3NEKTpOycTaHOBKax. JIniia, OTBETCTBEHHBIE 3
Oe3omacHoe MpoBeieHNE paboT B AIEKTPOYCTAHOBKAX.
Opranu3anus padot o Hapsay. Jomyck Opuraasr k padoTe.
[IpoBepka orcyrcTBUs HanpsbkeHus. [lopsaok HanoKeHus
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
OnekTpo3aluTHble cpeacTBa. OCHOBHBIE AIEKTPO3AIUTHBIE
cpencTBa. JlonoJHUTENbHbIE AIEKTPO3aUTUTHBIE CPEJICTBA.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Hcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 70 u Bbiie 1000 BoabT. [lnakaTer u
3HAKHU. DJEKTPOUHCTPYMEHT. JIBOoHAs U30IA1IUS
ANIeKTporHCTpyMeHTa. [IpaBuna 6e30macHoii paboThI.
HcTouyHuKY NUTaHUs 3JIEKTPOMHCTpyMeHTa. Mcrnbitanue
M30JISUY, TPEOOBAHUS K U3OJISIUU. 3a3eMIICHUE U
3aHyJIeHUE, TPEXMOIIOCHbIE BUIKU. THIIbI MpeaoXpaHUuTENCH.
[IpaBuna 3aMeHbl NpenOXpaHUTENECH. JIECTHULIBI,
yCTpOMCTBO, paboTa, ucnbiTaHus. PaboTa Ha BhICcOTE,
MOCTKH, MTOAMOCTbS, Jieca. be3omacHbie pacCTOSIHUS IS
pa3IMYHBIX KJIACCOB HAMPSIKEHUS.

IIpon3BOACTBO IIEKTPOIHEPTUH

IIpouzBoacTBo
3JIEKTPO3HEPTUU

CTpyKTYypHBIE TEXHOJIOTUYECKUE CXEMBI, IPUHIIMIIBI padoOT U
ocobernnoctu KOC, TOL, I'9C, 'ADC, ADC, I'TOC.
['paduku Harpy3Kku SHEPTOCUCTEM U HX peaTu3anus
Pa3TUYHBIMU TUIIAMH 3JIEKTPOCTAHIIUH.
D1exkTpoo0opyI0BaHUE EKTPOCTAHIIUIN U MOACTAHIIUN: -
BBIKJTFOYATETN 0aKOBBIC U MaJIOMACIISIHBIC; - 3JICTa30BEIE,
BaKyyMHBIE, 2JIEKTpOMarHuTHbIC. BoIKiroyaTenu Harpy3Ku; -
pa3beIMHUTENN, OTACIUTENIN U KOPOTKO3aMbIKATEIIH.
CunxpoHHBI€ TeHepaTopsl. Turibl, napameTpbl. CUCTEMBI
oxnaxaeHusi. Cuctemsl Bo30yxaeHus. CUiioBbie
Tparc@opmatopsl. Tumsl, mapamerpsl. CCTEMBI
oxnaxaeHusi. ABrorpanchopmaropsl. Pexxumbr padoter AT.
TennoBoii pexum TpancGopmaropoB. TpeboBaHHS K cXeMaM
PVY. Cxemsl PY pagnanbHOro Tuma: cXeMbl ¢ OAHOU U €
JIBYMsI cucTeMaM# COOpHBIX MIHH. CXeMbI KOJBIIEBOTO THUIIA.
YIIpOUIEHHBIE CXEMBI.

Ilepenava u pacnpeneneHue

SJICKTPOIHEPTUU

Ilepenaua u
pacripeiesieHue
INEKTPOIHEPTUH

OO011ast XapakTepUCTHKA JIEKTPUUECKUX CETEH.
Knaccudukanms snekrpuyeckux cereid. MartemaTudeckas
MO/IeJIb JIMHUY 3J1eKTponepenauu. [1-oOpa3Has cxema
3aMEIlEeHNs] BO3AYIIHOM JIMHUY, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTUBHOE COIIPOTUBIICHMS, AKTUBHAsA U EMKOCTHAs
MIPOBOANMOCTH, OCOOEHHOCTH CXEM 3aMelleHUs JIUHUN
Pa3HOr0 HOMUHAJIBLHOIO HanpskeHus. [lapamerpsl cxemsl
3aMelIeHus KabenbHOM TUHUHN. PeXuMHbIe XapaKTepUCTUKH
JIUHUU. BEeKTOpHBIE 1MarpaMMbl TOKOB U HANIPSKEHUMN.
[Tanenwne nanpsokenus. IIpogonbHas u nonepedynas
COCTABJIAIOLIME BEKTOpa NajeHus Hanpshkenus. [loreps
HarpspkeHus. OrnpeaereHne napaMeTpoB YCTaHOBHBILIETOCS
peXuMa JIMHUK: 110 JaHHBIM KOHIA JIMHUH; 110 JaHHBIM

Ha4daJia JJUHHUH. HapaMeTpH 1 CXEMbI 3aMCIICHUA




HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

TpaHc(HOPMATOPHOTO 000PYLOBAHMSI TOHUKAFOILUX
nojcranimii. J[ByxooMoTounsie Tpancopmaropsl. Cxema
3aMelleHus, ONpe/IeTICHHUE €€ apaMeTPOB 10 KaTaJ0kKHbIM
JTaHHBIM TpaHchopmaropa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPBI.
Cxema 3amellieHus, ONpeesieHUE €€ IapaMeTPOB.
[Toacranuuu ¢ aBrorpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIHOCTH OOMOTOK, TUIIOBAsi MOII[HOCTh
aBTOTpaHc(hopmaropa XapakTepUCTUKH IpauKOB
Harpy3ku. Buapl rpadkoB Harpy3ku U MX XapaKTEPUCTUKH.
HauOonpiias u HauMeHbIas Harpy3Kku. ['ogoBoii rpaduk
Harpy3Ku Mo MpoJ0JKUTENbHOCTU. YKo yacoB
UCIOJIb30BaHUs HanOObIIeH Harpy3ku THO.
[IpencraBieHye Harpy30K B PACUETHBIX CXEMax
AIIEKTPUUYECKUX CeTel: CTAaTUYECKUMHU XapaKTepUCTUKAMHU,
MOCTOSTHHOM HArpy3Koi, HEM3MEHHBIMHU aKTUBHBIM U
PEAKTUBHBIM CONPOTUBJICHUAMU. PacyeTsl yCcTaHOBUBIIMXCS
PEKUMOB IPOCTEMIINX 3IEKTPUUECKUX CeTel. 3aaun
pacyeTa ycTaHOBUBLIMXCSI p&XKUMOB. PacueTHble cXembl
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTb MOJICTAHIUH.
Pacuer pexxrma pa3oMKHYTOM ceTu MeTo10M "B Ba 3Tana'.
Pacuer pexrMa KoNbLIEeBOW CETH, TOUKA MMOTOKOpa3/ea.
OcobeHHOCTH pacyeTa OJJHOPOAHOM 3JIEKTPUUECKOM CeTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-ITOCTOSHHBIE ITIOTEPU MOILIHOCTU U
AJNIEKTPOIHEPIUH B DJIEMEHTAX NIEKTPUUECKOU ceTh. Bpems
MaKCUMaJIbHBIX MTOoTepb. OnpeaeneHue 3aTpaT Ha
BO3MelleHHne noTepb. OCHOBBI pEeryIMpOBaHUS HAPSKEHUS
Y KOMITEHCAIlUU PEaKTUBHON MOIIHOCTHU B 3JIEKTPUUYECKUX
ceTsix. O01mas xapakTepucTUKa pexXrMa HallpsDKeHUN U
cnoco0oB ero perynupoBanusi. Hau6onbume paboune
HaNpsDKEHUs AJIeKTpoodopynoBanus. TpeOoBaHUs K
Ka4yecTBY HanpsKeHUs. Perynupytomue ycTpoicTBa 1 Ux
BIIMSTHUE HA PEKUM HANPSKEHUIN: TeHEepaTophbl
AJIEKTPOCTAHLINN, KOMIIEHCUPYIOIINE YCTPOHCTBA
(CUHXpOHHBIE KOMIIEHCATOPbI, KOHJIEHCATOPHBIE OaTapeu,
CTaTUYECKHE TUPUCTOPHBIE KOMIIEHCATOPbI, YCTAHOBKH
MIPOJOJILHON KOMITEHCAINH, PEAaKTOPHI), TpaHC(HOPMATOPHI C
peryaupyeMbIM KoaduirenTom Tpanchopmarnuu. OueHka
JIOCTaTOYHOCTH PETYJIMPOBOYHOIO AHara3oHa
MOHMXKAOIIETo TpaHchopMaTopa.

PacueTsl TOKOB KOPOTKHX 3aMBIKaHUI

PacueTsl TOKOB KOpOTKHX ‘ O61ue cBeeHus 00 3IEKTPOMArHUTHBIX EPEXOTHBIX
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3aMBIKAaHUN

npoueccax. KopoTkue 3aMbIkaHUS M UX KJIacCUPUKAIUS.
Jonyiienus, npuHIMaeMbIe TIPU pacueTe KOPOTKOTO
sambikanus (K3). [lepexomnblii mporiecce mpu TpexdazHom
K3 B nenu 6e3 Tpancdopmaropos. [lonstue ynapHoro Toka,
ynapHoro ko3¢ duunenta. Meroas! onpenenenus Ta.
CxeMbI 3aMeIeHUs] TPEXOOMOTOYHBIX TpaHCHOPMATOPOB
(ATP), TpanchopmaTOpOB ¢ pacuIeryieHHONH 0OMOTKOH
HU3MIETO HANPSHKEHUs, CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeobpazoBanus cxem 3aMeleHusl.
[IpakTHYeckre METO/IbI pacyeTa NepruoInIecKoi
cocrapnsitomieit Toka K3. Pacuer aelicTByromero 3HaueHust
NepuoANYEcKol cocTanstomiei Toka K3 npu ynaieHHbIx
K3. Meroa TunoBBIX KpUBBIX. HecummeTpuyHble KOPOTKHE
3aMBIKaHUs, OCHOBHbIE MOHATHS. CXemMa 3aMelIeHuUs
psIMO, OOPAaTHOM U HYJIEBOH MOCIEI0BATEILHOCTEH.
CxeMpbl 3aMEeIeHHS U TTapaMeTphl HyJIEBOH
nocneaoBarenbHocTu Tpanchopmartopa (ATP). [Ipumepst Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocnenoBarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'panuuHbIe yca0BUs, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbI TOKa M HanpsokeHus B mecte K3,
KOMIUIeKCHas cxema 3amenienus. Ognodasznoe K3.
['pannyHBIE YCIIOBHSI, OCHOBHBIE COOTHOIICHHS JUISI
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbI TOKa M HanpspkeHus B mecte K3,
KOMILIEKCHast cxema 3amerenus. JIsyxdasnoe K3 Ha 3emitto.
['paHnyHBIE YCIIOBHSI, OCHOBHBIE COOTHOIICHHS JUISI
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbI TOKa M HanpspkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMeIICHHUS.

6. | [lepexoaHbIe 2IIEKTPOMEXAaHUIECKHE MTPOIIECCHI

6.1. | Ilepexoaabie O6mue nousitust 00 D9C u ee pexxumax. OnpezeneHne
ANEKTPOMEXAHUYECKUE napaMmeTpoB cxem 3amernieHus DIC i pacueToB.
MPOLECCHI OnpeneneHrie TOKOB U MOITHOCTEN. Y CIIOBHS

cymecTBoBanus pexumoB 9IC u ycroiunbocTs. [lonsTue
JIMHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTD
aByxMamHHon O9C. JlonylieHys ¥ ynpoIeHus Ipu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEeI0BATEIbHBIX
uHTepBanoB. Ctarnueckas ycroitunsocts 9C. JlaBuHa
HaIPSKEHUS, YCTOMYMBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
Y CTOMUNBOCTh CHHXPOHHBIX M aCHHXPOHHBIX JIBUraTeel B
CHCTEeMax 3JIeKTpocHaOkeHusl. Pe3ynbpTupyromas
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YCTOHYUBOCTh. MepOonpuUATHS 0 YIYUILIEHUIO
ycroiunBocty I9C (10NOIHUTENBHBIE). MeponpusTus no
VIIYYIICHUIO YCTOWYUBOCTH DDC (peKUMHBIE).

DNeKTprUYecKasi 4acTh CTaHII

WU U HOACTAaHIIUU

DJIeKTpUYecKas 4acTh
CTAHIIMHI U ITOJACTAHIIAN

Cxewmbl anekTpuyeckux coenunenud TOL, KOC, I'9C u
'ADC, ADC, noacranimii. O0mIas xapaKTepUCTHKA
COOCTBEHHBIX HYXJ 3JIEKTPOCTAHIUI U MOACTAHIUI
(Ha3HaueHue, UCTOUYHUKH, CTPYKTYpa MOTpeduTenei).
Cxembl AseKTpocHa0x)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'DC u noacranuuii. [IpogomkuTenbHbIN pexUM
paboThI ANIEKTPOYCTAaHOBOK. BBIOOP ceueHuil mpoBOTHUKOB.
Tepmuueckoe neiicteue TokoB K3. Dnekrponnnamuieckoe
neiictBue TokoB K3 Ha anekTpuyeckue nNpoBOJIHUKU U
annapatsl. PacueTHble ycia0BUs BIOOpa IPOBOJHUKOB U
anmnapartoB. BeiOOp MPOBOJAHUKOB U AJIEKTPUUYECKUX
armnaparoB: BBIKJIKOYATEIEH, Pa3beICHUTENEH,
BBIKJTIOYATEJICH Harpy3KH, OTAEIUTENeH,
KOPOTKO3aMBbIKaTeJIEH, IPEIOXPAHUTEIIEH, U3MEPUTEIIbHBIX
TpanchopMaTopoB TOKA U HanpskeHUs1. OrpaHuYeHUE TOKOB
K3. M3mepurenpHbie TpaHchOpMaTOphl TOKA U HAPSHKEHUSL.

ODKOHOMUKA B OHCPI'CTHUKE

OKOHOMHKA B OHEPICTUKE

CoBpeMeHHbIE TeHACHIIUN Pa3BUTHsI TOILTUBHO-
HHEPTeTHIECKOro KoMIulekca KanuranpHble BIOKEHHS B
sHepreTudeckue 00bekThl. OCHOBHBIE U 000POTHBIE (DOHIBI
DHEPreTUYECKUX MpeAnpUsITHii. MeToabl pacyeTa
ce0ECTONMOCTH Ha YHEPTETUUYECKYIO ITPOAYKIIHIO.
Opranuzanus Tpyaa u 3apab0THOM IIaThl HA
sHepronpeaAnpusATUax. OCHOBHBIE MOJ0KEHUS METOAUKH
TEXHUKO-OKOHOMHUYECKHX PAacueTOB B SHEPTETHKE.
DuHAHCOBBIN MJIaH YHEProNpeIIPUITHS.

Penelinas 3ammra 1 aBTOMaTU3anus JIEKTPOIHEPTETUUECKUX CHCTEM

Penetinas 3ammra u
aBTOMAaTH3allMs
AIEKTPOIHEPTETHICCKUX
CHCTEM

Ha3naueHnne u BUBI aBBTOMaTUKHU S3HEPTOCHCTEM.
Ha3znauenue peneitHol 3amuThl, TpeOOBaHUS,
MPEIBSABISIEMBIE K YCTPONUCTBAM PEJNCHHOMN 3aIHThI.
OcHoBHBIE BUBI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboTHI AJIIEMEHTOB 3HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBaTh yCTPOMCTBA PEJIEMHOMN 3aIIUThI. BUabI
KOPOTKHUX 3aMbIKaHUI. BEKTOpHBIE AUarpaMMbl TOKOB U
HanpsDKeHUH NpH Tpexda3HbIX, IBYX(Pa3HbIX, 0THO(A3HBIX U
IBYX(a3HbIX KOPOTKUX 3aMbIKaHUN Ha 3€MJIIO B CETHU C
3a3eMJICHHOM HEUTpaiblo. BekropHas nuarpamma
0/1H0(a3HOT0 3aMbIKaHUS Ha 3€MJIIO B CETH C
M30JIMpOBaHHON HelTpanblo. Kakne n3MeHeHus mapaMeTpoB
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pe’kuMa Ipu BOZHUKHOBEHUH KOPOTKHX 3aMbIKaHUH MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOEHUS PEICHHON 3alUTHI.
BekropHble 1uarpaMMbl TOKOB IIPU KOPOTKOM 3aMbIKaHUHU 32
TpaHc(hopMaTopoM CO CXeMOI coeTMHEeHHS 00MOTOK
TpEyroJIbHUK/3Be3a-1 1. MakcuMaabHas TOKOBas 3allluTa.
OmnpeneneHue napamMeTpoB cpabaThIBaHUS U OIEHKA
qyBCTBUTEIBHOCTH 3alIUTHI. BapraHTel cxem
M3MEPUTEIILHOTO OpraHa 3aluThl. MakcumallbHas TOKOBast
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTyII€eHYaTOU
XapaKTepUCTUKOHN BBIZEP)KKH BPEMEHU. 3alluTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JIUPOBAHHON HEUTPAJIBIO.
TokoBas HarpaBlieHHAs 3aLUTA JIUHUHN JIEKTPOIEpeayu C
JBYXCTOPOHHUM NuTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HarpaBJIeHUs] MOIIHOCTU. TOKOBas HaNpaBJIEHHAs 3alUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
TokoBas 3amuTa HyJeBOH nocieoBaTenbHOCTU. ToKoBast
3amuTa 00paTHOM MOCIE0BATEILHOCTH. 3a0UHas 3alIUTa
JUHUHN >nexTponepenaun. [lpuniun neiicTBus, napaMmeTpsl
cpabarpiBanus. [IpononsHas muddepeHanpHas TOKOBas
3alIuTa, IPUHLIKI AEHCTBHSL, TapaMeTphl CpabaThIBaHHUS.
[TpononpHas auddepenHtnanpHas TOKOBAs 3aIlUTa JTUHUAN.
Juddepenumansao-daszHas 3ammra muHuM. [lonepeunas
nuddepeHnranbHas TOKOBast 3auTa, MPUHIINI IeHCTBUS,
cpabateiBanus. [lonepeunas nuddepenunanbaas TokoBast
HallpaBJIeHa 3alUTa NapaJlyIeIbHbIX JTMHUI.
ABTOoMaTuueckoe moBTopHoe BimoueHue (AIIB).
Haznauenue AIIB, TpeOoBanus, npeabssisembie K AIIB.
B03MOXHOCTH YCKOPEHMSI IENCTBUSA 3alUTHI IPU HAINYUU
AIIB. [ToBpexxaeHus: 1 HeHOpMaJIbHbIE PEKUMBI paOOTHI
TpaHncpopmaropa. TpeOoBaHus, IpeAbABIsSEMbIE K pesleiHON
3amute Tpanchopmaropa. OCHOBHBIE U PE3EPBHBIE 3aIUTHI
TpaHchopmaropa.

10. | TeopeTnveckre OCHOBBI DJICKTPOTEXHUKH
10. | TeopeTnveckre OCHOBBI HauanpHabie cBeieHns 00 2JIeKTpOMarHuTHOM mosie. Ootmme
1. ANEKTPOTEXHUKH MOJIO’KEHUS AEKTPOHHON TEOPUH. DIIEKTPOMAarHUTHOE TIOJIE.

Onektpuyeckue spieHuss. OCHOBHBIE XapaKTEPUCTHKU
AIEKTPUUECKOTO NoJiA. MarHuTHbIe siBieHusl. OCHOBHBIE
XapaKTEPUCTUKU MAarHUTHOTO MOJISl. DJIEKTPOMAarHUTHAs
UHAYKIUA. OCHOBHBIE IOHATHUSL TEOPUU IEKTPUUECKUX U
MAarHUTHBIX LENel. DIEKTPUUECKOE CONPOTUBIICHHUE.
JInHEHHBIC I[EH TOCTOSHHOIO0 TOKA. DJIEMCEHTHI IIeTICH
MOCTOSIHHOTO TOKa. MeTo/Ibl pacyera 1enen noCTOSHHOTO
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TOKa. DKBUBAJICHTHBIE TPEOOpPa30BaHuUs B LEIAX
MOCTOSTHHOTO ToKa. O600MmeHHbIN 3akoH OMma. "dopmyna
paszbpoca". Teopema komneHcaruu. 3akonsl Kupxroda.
Meron KOHTYPHBIX TOKOB. METOI y3/710BBIX IOTCHIUAJIOB.
[IpuHUMIT HATOKEHUS U METOJ HAJIOXKEHUS. Y paBHEHUE
OajlaHca aKTUBHBIX MOITHOCTEW. MeTo/1 SKBUBAJIEGHTHOT'O
reHeparopa. [lepenaya s3Heprum oT aKTUBHOTO
JBYXITOJIFOCHHUKA K TTacCCUBHOMY. Pacder omHO(a3HBIX Lenei
CHHYCOMJIaJIbHOTO TOKa. OCHOBHBIE 3JIEMEHTBI, IOHATHS U
YpaBHEHUS LIENIEH CUHYCOMJAIBbHOIO TOKa. KOMIUIEKCHBIN
METO/1 pacyeTa, BEKTOpHbIE JuarpaMMbl. KoMIiiekcHast
MOIITHOCTH. Y paBHEHHUE OaaHca MOITHOCTeH. Pe3oHanc B
anekTpuueckoil nenu. Komnencanus peakTuBHOU
momHocTH. Pacder adekruBHOCTH Hcionbp3oBaHus KY.
Pacuer neneit ¢ ”HAYKTUBHO-CBA3aHHBIMH 3JIEMEHTAMH.
Jlunetinsiii TpaHcopmarop. TpexdazHbie nenu
nepeMeHHOro Toka. Pacuer TpexdasHbix 1emnei npu
coeauHeHnU (a3 Harpy3Ku "3Be3na’ Ui 4YeTHIPEXITPOBOIHON
cuctembl. Pacuet Tpexda3zHbIx 1ieneii npu coequHenuu has
Harpy3ku "3Be3aa" 1t TPEXITPOBOIHOM CUCTEMBI.
V3mepenne MOITHOCTH Tpex(a3Hoil 1emnu.

11.

Bozaymnsie u kabenbHbIE TUHUT

11.

Bozaymnsie u kabenbHbIe
JINHUU

OcHoBHble IOHATHA U onpeaeneHus. Knaccuduxarus JIOTI
NIEPEMEHHOT0 TOKa. Pa3BuTHe TexHUKH nepenaun 39 B XX
Beke. KoHcTpykTHBHBIE 351eMeHThI BJI, ux Ha3HaueHue.
Ycnosust pabotel BJI (rososnenHsie 1 BETpOBbIe HArPy3KH).
Turbl NpoBOAOB U IPO303aLIUTHBIX TPOCOB. Pacmeninenue
¢a3 u ux Tpancnosunusa. Koncrpykiuu onop u ux
Kjaccupukanus. TUIBI H30JIAUUOHHBIX KOHCTPYKLIUH.
JIunelinag apmarypa. I eomerpuyeckue xapakrepuctuku BJI.
[TpyunHBI ¥ TEHAECHLUS PA3BUTHUS KaOETbHON TEXHUKHU.
DneMeHTHI KabelnbHbIX JIMHUHN, UX Ha3HaueHue. TeroBast
cxema 3aMeleHus kadens. TOku U MOIIHOCTH, AONYCTUMBIE
IO YCJIOBUSIM HarpeBa U30JIAIUH Kalels B CTAllMOHAPHOM
pexxume. [lytu yBenuuenus npomyckHoit cocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUITBI CHIIOBBIX KaOenen.
OcHoBHbIE BBl apMaTypsl KJI.

12.

Hzonsauusa u MEpCHANPSAKCHUA

12.

N3omamusa n
nepeHanpsiKeHus

DnekTpodu3ndeckre mpoiecch B razax. Knaccuduxarms
ANIEKTpUYECKUX Nosiell. MoHn3annoHHbIe IPOLECCH B Ta3ax.
JlaBuHa 31EKTPOHOB. Y CIIOBHE CAaMOCTOSITEILHOCTH pa3psia.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JTaBJIeHMsI ra3a u Apyrux GaktopoB. DPPeKT NoasIpHOCTH.
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Bbapeepnsriii a3gdext KopoHHBIN pa3psia Ha TOCTOSTHHOM U
nepeMeHHOM HanpsbkeHusix. [lotepu sHepruu Ha KOPOHY
IIpU IEPEMEHHOM HanpsbKeHUU. Pagqnonomexu, co3aBaeMble
KOPOHHBIM pa3ps0M Ha NpoBojax. Paspss B Bo3nyxe BIOJb
MTOBEPXHOCTU TBEPAOTO IUAJIEKTpUKa. Binsaue
KOHCTPYKTHUBHBIX OCOOCHHOCTEW Ha HAPSHKCHUE
nepekpbIThsi OCHOBHBIE BUbI M CBOMCTBA BHEIIHEN
U30JUH. ATMOC(HEPHBINA BO3AYX KaK JUAICKTPUK.
Ha3nauenue 1 TUIIBI U301 TOPOB. DKCIUTYyaTallMOHHBII
KOHTpOJb. OOmIast XapaKTepUCTHKA U THITHI BHYTPEHHEH
u3ossinun. KomOuaupoBanue quiniekTpukoB. CTapeHue
BHYTPEHHEN W BHEIIHEN M30JAuu. KoopanHauus u30asauumn
[Tpodunaktuka nzonsauuu. 3a1a4u U UEeId NPoPUIaKTUKH.
MeToabl UCTIBITAaHUS U30JISIITUU. BBICOKOBOJIBTHBIE
WCIIBITATEIbHbIE YCTAHOBKU BBICOKOI'O HAIIPSKEHUSI.
YcTaHOBKY AJ1s MOTYYEHUSI BHICOKUX TIEPEMEHHBIX U
MOCTOSIHHBIX HanpsbKeHU. IMIyIbCHbIE UCTIBITATENbHBIE
yCTaHOBKU. M3MepeHue BHICOKUX HaIpsDKEHUH (M3MepeHne
IapPOBBIM Pa3psAHUKOM, U3MEPEHUE JIEKTPOCTATHUECKUM
KUJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnoibp3oBanueM jaenuteneit) Knaccuduxarms
nepeHanpspkeHuid. ['po3oBbie nepeHanpskeHuss. MoaHus Kak
HMCTOYHMK I'PO30BbIX MepeHarpsikeHnid. OCHOBHbIE
rapameTpsl MOJIHMM. IHTEHCUBHOCTB TPO30BOM
nesTeNnbHOCTH. BHyTpeHHUe nepenamnpsykenus. O01mas
XapakTepucThka. BoaHoOBbIE Mpoliecchl B 00MOTKaxX
Tpancopmatopa. HauanbHoe pacnpenenenre HanpsHKeHUE
BJI0JIb OOMOTKH TpaHC(HOPMaTOPOB, YCTAHOBUBIIUICS
peXuM, NepexoaHbIN mpoliecc. Pacnipenenenre HanpsKeHUs
BJIOJIb OOMOTOK Tpex(da3zHoro Tpancpopmaropa
Knaccudukanus Mep 3aluThl OT epEHANPSIKEHHIA.
VYerpoiicTBa 3alMTHI OT HEpeHaNpsHKEHUN. 3aiuTa
MOJACTAHIIMI OT MPSMBIX YIAPOB MOJIHUH. 30HA 3alUThI
MOJIHUEOTBOJI0B. 30HA 3aIUThl TPOCOBOI'O MOJIHUEOTBO/IA.
['p030ynopHOCTH OOBEKTOB.

13. | Cuctemsl 21eKTpOCHAOKEHHS TOPOAOB M MMPOMBIIUICHHBIX MTPEIIPUSTHHA

13. | Cuctemsr OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponoTpedaeHus

1. | snexTpocHaOxeHus Junamuka snextponotpednenus B Poccuiickoit @eneparum,
ropoJiOB U DJNeKTpUYeCKHe Harpy3KH U 3JIEKTPONoTpedIeHue
IIPOMBIIICHHBIX CeNUTEOHBIX TEPPUTOPHIA TOPO10B, [ paduKu >MEeKTPUIECKUX
MPEATPUITHI Harpy30K M X XapakTepUCTUKN, PaKTOPBI, BIUSAIOIINAE HA

PEXKUMBI DTIEKTPOIIOTpeOIeHUsT Y TIpaBlIeHUE
anektponorpebnaenrem Lenn ynpasnenus
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3yIeKTponoTpedieHueM, ABapuiiHble OrpaHYEHHUS
ANIEKTpONoTpeOaeHus, MeponpusTHs 110 PEryIUPOBAHUIO
PEKUMOB 1eKTponoTpedienus, CTUMyIupOBaHHUE
NOTpeOUTENEH K YIIPABICHUIO 3IEKTPONOTPEOIECHUEM.
OJIEKTPUYECKHE HAI'PY3KHN SJIEMEHTOB
CUCTEM DJIEKTPOCHABXEHUS PacuetHble Harpy3ku
3JIEMEHTOB CUCTEM 3J1eKTpocHa0keHusl, [lonsaTue pacueTHoit
Harpy3ku. MareMaTtnyeckoe OMCcaHue EKTPUYECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yroue peKumbl paboThl
AIIEKTPONPUEMHHUKOB U UX Irpymil, [IpakTruueckue MeTo bl
OIpEeENICHUs] PACYETHBIX HArpy30kK, Onpeneienne
pacueTHBIX Harpy30K CEIUTEOHBIX TEPPUTOPHUI TOPOIOB
O6ume nonoxeHus, PacueTHas Harpy3ka Ha IIMHaX
BBOJIHBIX pacIIpeieINTEIbHbIX YCTPONUCTB 3/1aHHM,
PacyerHas Harpyska pacnpenenuTenbHbix duHuil 380 B u
TpanchopmaropHbix noacranuii 6—20/0,4 kB, Pacuernas
Harpy3ska 35ieMeHTOB ceteil 6—20 kB u neHTpoB nutanus,
YKpynHeHHas OlleHKa pacyeTHOM HArpy3Ku CEITUTECOHBIX
TeppuTopuii, [IpumMepsl onpeneneHus pacyeTHBIX
nexTpHueckux Harpysok. PEXXVMMbI HEMTPAJIU B
CHUCTEMAX DJIEKTPOCHABXEHUS Pexumsl
HEUTpaJu B CETAX cpeHero Hampsikenus (6—35 kB)
N3onupoBanHas HeWTpaiplo, HopMupoBanue eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMilt0, KomnencupoBanHas HEUTpaJIb,
[yroracsmue peakTopsl, Pe3ucTuBHoe 3a3eMieHNe
HelTpanu, OcoOeHHOCTH BBIOOpA peXUMa HEUTPAIIU B CETAX
¢ KalesiMU ¢ M30JSIMEN U3 CIIUTOrO MOJIMITHIICHA.
PexxumMbl HEHTpaiu B ceTssX HU3KOTO HarpsikeHus (10 1000
B) I'myxo3azemneHnHas Heiftpaib, M3oaupoBaHHas
Heitpans. CXEMbBI 'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOICKUX ceTel
TpeboBanus1, MpeabsBIsEMbIE K CXeMaM FOPOJCKUX CEeTeH,
HanexxHocTtb 31exkTpocHabxeHus, KommyTranuoHHsle u
3aIlUIIAIOIINE JJIEKTpUUECKHE annaparbl. CXeMbl
pacrpeenuTeNbHbIX AJIEKTPUUECKUX ceTeld PaguanbHo-
MarucTpajbHas Hepe3epBUpOBaHHas cxeMa ceTH, [leteBas
HEaBTOMAaTHU3UpOBaHHAs cxeMma ceTu, [letneBas
aBTOMATU3UPOBaHHAas cxeMa ceTH, ClI0)KHO3aMKHYTasl CXeMa
CETH HU3KOTO HanpskeHHs,, MHOTOJIy4eBbIe
aBTOMAaTU3UPOBAHHBIE CXEMBI CETH, Peanusanus ycTpoicTsa
ABTOMATUYECKOTO BKJIIOUCHHS pe3epBa B
JIByXxTpaHc(opmaTropHoi noacTaHu, CXxeMbl BBOIHBIX
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pacnpeaenuTeNbHbIX YCTPOICTB 3aanuii, Pekomenaanuu mo
BBIOOPY CXEM pacIpenenuTeNbHol cetu, [IuTaromue cetun
6—20 kB Heo6xoauMocTh COOpyKeHUS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTaromumx
cereit 6—10 kB, OcoO€HHOCTH MTOCTPOCHHUS MUTAIOIINX
cereit 20 kB.

14. | YnpaBieHue KaueCTBOM 3JIEKTPOIHEPTUU

14. | YopaBneHue kaueCTBOM ONEeKTPOMAarHuTHasi COBMECTUMOCTD U Ka4E€CTBO

1. | snexTposHepruu aneKkTposHepruu. [lokazaTenu kauecTBa 31EKTPOIHEPIUH.
HopmaTtuHo-nipaBoBas 0a3za. CpeacTsa usmepeHus
IIOKa3aresel KauecTBa 3JIeKTpodHeprun. OpraHu3aliOHHbIE
3aJ1a4uM yIpaBJICHUS Ka4eCTBOM 3JIeKTpodHepruu. KoHntpoib
U aHaJIM3 KayecTBa 3eKTposHepruu. CrnocoOsl U
TEXHUYECKUE CPEJICTBA OOECIIEUEeHUsI KaUyecTBa
3JIEKTPOIHEPTUU

15. | ABTOMaTHKa 3JIEKTPOIHEPTETUUECKUX CUCTEM

15. | ABromaruka Oco0eHHOCTH PHEPTETHYECKOTO MPOU3BO/ICTBA,

1. | aneKTpos’HEepreTHYecKux o0yciaBJIMBaIONIME IIUPOKOE BHEPEHUE CPEJICTB

CUCTEM

aBTOMATHUKH. BU/ibl aBTOMaTUKH SHEPTOCUCTEM U UX
B3aUMOCBSI3b. TEXHOJIIOTMYECKasi aBTOMATHKA, aBTOMaTHKa
yIpaBieHUs] HOPMAJIbHBIMH peXUMaMHU, IPOTUBOaBapUHOE
ABTOMATUYECKOE YIIPABIECHUE 3JIEKTPOIHEPTIETUUECKUMHU
cucremamu (OCC - npoTuBOaBapHiiHasi aBTOMaTHKA).
ABTOMAaTHKa YIPaBJIeHUS TyCKOM U OCTAHOBOM Typ0oO- U
ruporeHeparopoB. OCOOGEHHOCTH aBTOMATUYECKOTO
yIpaBJIeHUs TypOOreHepaTopaMu aTOMHBIX CTaHLIUH.
ABTOMaTHYECKOE BKIIOYEHHE CUHXPOHHBIX T€HEPATOPOB Ha
napauienbHyto padboty. CiocoOsl ¥ yCIOBHSI BKIIFOUEHHUS.
ABTOMaTHYECKHE CUHXPOHU3ATOPBI (MUKPOIIEKTPOHHBIE U
MUKPOIIPOLIECCOPHBIE). ABTOMATUYECKOE PETYIUPOBAHUE
HanpsbkeHus U peaktuBHoM MoiHoctd (APH u PM) B D9C.
TexHnueckue cpeacrsa. ABTOMaTHYECKOE PEryIMpOBaHUE
B0o30yx)aeHus (APB) cunxpoHHbIx MamuH. CHUCTEMBbI
BO30Y)KJICHUsI CHHXPOHHBIX T€HEpaTOPOB, CHHXPOHHBIX
KOMIIEHCATOPOB U JIBUTaTeNeld. ABTOMaTUYECKHE
PEryasTOphbl BO30YKACHUS IPOMOPLUOHATIBHOTO JIEHCTBHUS.
ABTOMaTHYECKHE PETYNIATOPHI BO30YXKIECHUS CUIBHOTO
nericteus (APB CJ1). Mukponpoueccopusie APB C/I.
Oco0eHHOCTH aBTOMAaTUYECKOTO PEryIupOBaHuUs
koddurmentoB Tpancopmanuu (APKT)
Tparcopmatopos ¢ ycrpoiictBamu PITH. ABromarnueckoe
YIpaBIE€HUE PEAKTUBHON MOLIHOCTBIO CTATUYECKUX €€
nctoyHUKoB — KoMneHcaTopoB (CTK). ABromarnueckoe
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peryJupoBaHUE YaCTOThI U aKTUBHOM MOITHOCTH B DOC.
IlepBuuHOE perynupoBaHUE - aBTOMATUYECKOE
peryJMpoBaHHe YacTOThI BpallleHus TypOo- U
TUAPOTreHEPATOPOB. ABTOMAaTUYECKUE PETYIISITOPBI YaCTOTHI
BpanieHust (APUB). Buasl (ruapoanHaMuyecKkue u
anexTporuapasinueckue APUB). Bropuunoe
pPEryJaupoBaHHE - aBTOMAaTUYECKOE PETYITMPOBAHUE YACTOTHI
u akTuBHOM MoiHOoCTH (APUM) B O9C.
Yacroroperynupyromue 31eKTPOCTaHIMH U
AIIEKTPOCTAHILINY, pAabOTAIOMIHE MO JUCIIETICPCKOMY
rpaduky Harpy3ku. OnTUMansHOE pacmpeesieHne Harpy30K
MEXIy 00beIMHEHUSIMU, YJHEPrOCUCTEMaMU U
reHeparopamu. MHoroypoBHeBas uepapxuueckas APUM
Enunoii sueprocucremsl Poccun. [IpotuBoaBapuitnas
aBToMatuka. Haznauenue, BUbl, IpeAbsBIsIEMbIC
TpeboBaHusl. ABTOMaTHUKA OrPaHUYEHUS HEIOMYCTUMBIX
M3MEHEHUH JACMCTBYIOIIETO 3HAUYEHUS U YAaCTOThI
HaIpsOKEHUs: ABTOMATHKA OTPAaHUYCHUS TTOBBIIICHUS U
cumkenus Hanpsbkenus (AOITH u [JOCH). ABtomartuka
orpanuyeHus noseieHus 4actotsel (AOIIY). ABTomarnka
orpaHuueHus CHIKeHus 4actoTsl (AOCY), BKIIIOYaromas
aBTOMATHUKY YaCTOTHOTO ITyCKa Pe3€pBHBIX F€HEPATOPOB
(AYIIl'), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AUP) u
JIEIUTEIbHYIO0 aBTOMATHKY 10 YaCTOTE Ha TEIJIOBBIX U
AQTOMHBIX CTaHUHUAX. ABTOMATUKA MPEJOTBPALLICHUS
Hapymenus ycroiunBoctu (AITHY). Crioco6sl 1o3upoBanus
yhnpasisomux Bo3aencTeuil. Llenrpannsosannas AITHY.
Heuentpanmu3oBannbie ycrpoiictBa AITHY. ABromaruka
JUKBUJIAIIUU aCUHXPOHHBIX pexumoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiictBo AJIAP. ABToMaTHueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epBa (ABP).

16. | JlnarHocTrka BEICOKOBOJIBTHOTO 000PYIOBaHHUS

16. | [Inarnoctuka 3agaun coBpeMeHHOU AuarHocTuki. CoBpeMeHHas cucTeMa

1. | BBICOKOBOJIBTHOTO JMarHOCTHKA. /IMarHOCTHKA SIEKTPUICCKON N30T
000py0oBaHUS o0opynoBanust BH. McnpiTanue n3041uu MOBBIIEHHBIM

MIEPEMEHHBIM HaIPSKEHUEM: BHIOOD 3HAUEHHUS
UCIIBITATENIBHOTO HANPSKEHNUs, IPOLEAYypa IPOBEACHUS
WCIIBITAaHUH, OLIEHKA PE3yJIbTATOB UCIIBITAHUN. MeTo bt
KOHTPOJISl KauecTBa TpaHC(HOPMATOPHOTO Maca.
JlnarnocTtrka CUJIOBBIX TPaHC(HOPMATOPOB 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 BBIIPSAMICHHBIM (TIOCTOSITHHBIM )
HarpsikeHueM. KOHTpoJb N30JIS1IKMU 10 COMPOTUBIICHUIO,
OCOOCHHOCTH U3MEPEHHUS B CIydae HEOJAHOPOJHOCTH
V30JISILHH.

17. | HageXHOCTh CHCTEM DJIEKTPOCHAOKECHUS
17. | Hame)XHOCTH CUCTEM OO01mue CBeACHHS O TCOPHH HAJC)KHOCTH TEXHUYECKUX
1. | anekTpocHaOX)eHUs cucreM: anekTpodnepreruieckux (39C) u cucrem

anekTpocHabxkenus (COC). HanexxHOCTh B TEXHUKE U
SHEpreTHKe. 3aauu HaIKHOCTU MIPHU MIPOCKTHPOBAHUH U
AKCIUTyaTalH 3JIEKTPOIHEPTreTUUECKUX CUCTEM. BiusHue
MIPUHIIMIIOB TOCTPOEHUS U OCOOCHHOCTE yIpaBIeHUS IPU
skcmutyataruu COC Ha ypoBEHb HAIEKHOCTH
anekTpocHaOxeHus. TpeOoBaHUS HOPMATUBHBIX
JoKyMeHTOB. Karteropuu anekrponorpeOureneii o
HaAEKHOCTH d1eKTpocHaO)eHus. [Ipudnnbl 1 pusndeckue
OCHOBBI BO3HUKHOBEHMSI U pa3BuTus aBapuii B COC.
Krnaccudukanus aBapuii. Kimaccudukanus oTka3os.
dusznyeckas mpupoa 0TKa30B AMEKTPOOOOpyIoBaHus. [5].
MareMaTrnyeckuii anmnapar, UCIoIb3yeMbI B TEOPUU
HAJESKHOCTH TEXHUUECKUX (DIEKTPOIHEPTETUUECKUX )
cucreM. Teopus BeposTHOCTEHN (OCHOBHBIE TIOHSITHS,
OCHOBHBIE€ TEOPEMBI, CITyYallHbIE BETMUUHBI U 3AKOHBI UX
pactpenenenus). OCHOBHBIE TIOHSITHS U ONPEICICHUS
TEOPUH HA/IE)KHOCTU. ENMHUYHBIE U KOMIUJIEKCHBIE
MoKa3aTeNn. XapaKTePUCTUKHN HAIC)KHOCTH. 3aKOHBI
pacnpeneneHus caydyaiiHbIX BEJIMUMH B 33/1a4ax Ha/1eKHOCTH
ANeKTpocHaOXkeHHs (OMHOMUHAIBHOE paclpeiesieHue,
pacnpenenenue [lyaccona, mokazareiabHOE paclpeesieHue,
3aKOH PaBHOMEPHOIO paclpesiesieHUs] BEpOSTHOCTEH,
HOPMAaJIbHBIN 3aKOH paclpeesieHns], raMMa-pacipeiesieHue,
pacnpenenenue Beitbysia). MeTonpl pacuera mokasarenei
HaAEKHOCTH CUCTEM dJIEKTpOCHAOXKeHus. MeToa pacuera
oKa3aTreied HalE)KHOCTH C HCIOJIL30BAHUEM MOEIel
CIy4JaiHbIX npoueccos. [Ipoueccel 0Tka30B 1
BOCCTAHOBJICHUH OJHOAJIEMEHTHOM cXeMbl. Crucrema,
COCTOSIIAs U3 TOCIE0BATENbHBIX BOCCTAHABINBAEMbBIX
sneMeHToB. CUCTEMa, COCTOSIIAs U3 MapalIeIbHO
COEIMHEHHBIX BOCCTAHABIMBAEMbIX 3JIEMEHTOB. Pacuer
ITOKa3aTesel HaIEKHOCTH C Y4ETOM PEMOHTHBIX COCTOSTHUI
U TIpeIHAMEPEHHBIX OTKJIIOUEHHH 3J1IEMEHTOB. MeTo b
pacyera rmokasaresueil HaaEKHOCTH CXEM DJIEKTPOCHAOKCHU S
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10 CPETHUM 3HAUYECHHSIM BEPOATHOCTEN COCTOSHUS
aneMeHTOB. CpelHre BEPOSATHOCTH COCTOSIHUS DJIEMEHTA.
BeposTHOCTH 0TKa30BOr0 1 0€30TKa30BOI0 COCTOSIHUS CXEM
C MOCJIEN0BATEIbHBIM COCIMHEHUEM 3JIEMEHTOB.
BeposTHOCTH 0TKa30BOr0 1 0€30TKa30BOr0 COCTOSIHUS CXEM
C MapajulieIbHbIM COEMHEHUEM AJIIEMEHTOB. MeTo1 aHann3a
BEPOSITHOCTEN COCTOSTHUI cucTeMbl. Metof ¢
UCIIOJIb30BaHUEM (OPMYIIBI IOJTHON BEPOSATHOCTU. MeTOabI
CTPYKTYPHOT'O aHaJIM3a CIOKHBIX CXEM U UCIIOJIb30BAHUE UX
JUTSL OLICHKHU HaA&KHOCTU. MeToabl hopMaliu3anuu mpu
COCTaBJICHUH PACUETHBIX CXEM 110 HaIEKHOCTHU C YUYETOM
(YHKIIMOHUPOBAHUSI CUCTEM CETEBOM M CUCTEMHOM
ABTOMAaTHUKH, PEJICHHOM 3alIUThl, ONEPATUBHBIX
IIEPEKIIIOYECHU .

18. | ABTOMaTH3MpOBaHHbBIE HHPOPMALMOHHO-U3MEPHUTEIbHBIE CUCTEMbI KOMMEPYECKOI0 y4yeTa
AJIEKTPOIHEPTHU

18. | ABTOMaTH3MpPOBAHHBIC OcHoBHbI€ 337]auu Kypca. ABTOMaTH3alMs yueTa

1. | uapopmannonHo- AIIEKTPOIHEPTUH - MHCTPYMEHT MOBBIIEHUS 3(pPeKTuBHOCTH

HU3MCPUTCIIBHBIC CUCTCMbI
KOMMCPYECKOI'0 yucTa
QJICKTPOSHECPIUA

npoliecca Npou3BO/ICTBA, Iepeiaul, pacupeaeIeHUs U
notpebiieHus AekTposnepruu. Llenu u 3agauu, pemiaemblie
cucteMoi. [IpuHIMIIBI TOCTPOEHUS] COBPEMEHHBIX CUCTEM
ACKYVYD. Tpebosanus k cucteme ACKYD, nmpasuina yuera
ANIEKTPO3HEPIUU U MolHocTu. [IpaBuna ydera
ANEKTPUYECKOMN JHEPruu. THIIOBBIE TEXHUYECKUE
TpeOOBaHUS K CpeCTBAM aBTOMATHU3aLMU KOHTPOJIA U y4eTa
anekTposHeprun u MomHocTH 1t ACKY D sneprocucrem.
CocraB u TpeboBaHus K KOHCTpYyKLuH. [lokazaTenu
HazHauyeHus. TpeOoBaHUs M0 MUTAHUIO, IPOTPAMMHOMY
00eCreyeHn10, yCTOWYMBOCTH K KIMMAaTHYECKUM U BHEIIHUM
BO3/ICHCTBUAM, 0€30I1aCHOCTH, HAJIEKHOCTH,
METPOJIOTHUECKOMY 00ECTIEUEHUIO U TEXHUYECKOMY
oOciyxuBanuto. Opranu3zaius ToYeK U TPyI yyeTa
NIEKTpO3HEprUr. OCHOBHBIE ONIPENETICHNS U TEPMUHBI.
TpebGoBaHMs K YCTAaHOBKE CPEICTB KOMMEPUYECKOTO U
TEXHUUYECKOTo yueTa. Llenu ydera 35ekTposHepruu.
Oynkuuu u 3aaaun AUMCKY D npeanpustuii ceteil.
3agaun AUMC KYD 6bITOBBIX TOTpeOUTENCH. DTarbl
CO3/IaHMS ¥ BBOJA B AKCIuTyaTanuio cucteMbl ACKYD.
[TpennpoextHoe oOcinenoBanue npeanpusTus. Paspadborka
TEXHUUYECKOTo 3a7jaHus. MoepHU3alus U3MEepUTEIbHBIX
KoMILIeKcOB. TexHopabouee MpoeKTUPOBaHHE
MH(OPMaLIMOHHO-U3MEPHUTENBHOTO U HH()OPMALIMOHHO-
BBIYUCIUTEILHOIO KOMIUIEKCOB. Pa3paboTka JOKYMEHTOB 110
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MeTpoJIornuecKkoMy obecreyenuro. Komruiekramus.
CrpourtenbHO-MOHTa)KHbIE PaOOTHI. [lyckoHananouHbIe
pabotbl. OnbITHAS SKCIUTyaTalus. Y TBEpXKICHUE TUIIA
CPEJICTBA U3MEPEHMSI U ATTECTALIUS METOAUKH BBIIIOJIHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeOoBaHUi 0OBbEAMHEHHOTO phIHKa SHepruu. [lepenaua
aBTOMAaTU3UPOBAHHOM MH(OPMALIMOHHO-U3MEPUTEIHHON
CUCTEMBI B IIOCTOSIHHYO 3KCILTyaTanuio M3mepenue saneprun
Y MOIIHOCTH, IIOTPEIIHOCTH U3MepeHuid. MeTo bl
MU3MEPEHMS MOIHOCTU. IHAYKIIMOHHBIN CYETYHK.
[udpossie cuetunku. [TorpemHoctn usmepennii. Hebanaunc
AIIEKTPO3HEPIUU U MolHocTU. KoMMmepueckue norepu.
Crpykrypa u coctaB usmepuresnbHoro kommiekca ACKYD
W3meputenbHbIi kaHal. TpanchopMaTopsl TOKA,
TpaHc(hOpMaTOpPbl HAPSKEHMsI, BTOPUUHBIE LIETIH, CYCTUUKU
ANEKTPUYECKOM SHEPruu. BivsHue 31eMeHTOB Ha
METPOJIOTMYECKHE XapAKTEPUCTUKN U3MEPEHUN.
WNupopmannonuslii kaHan. Opranuzaiys KaHajJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYPOU MPEANIPUATHS.
TuIbl yCTpOUCTB CBSA3M M KaHAJIOB Mepelayu JaHHbIX. X
Ha/IeKHOCTb U IPOITYCKHast ciocoOHOCTh. TpeOoBaHus U K
PE3EepPBUPOBAHUIO KAHAJIOB CBSI3U M 0030p CYLIECTBYIOINX
pemenuit. YcrpoiictBo coopa u nepenaun aanubix (Y CII).
Haznauenue. TpeGoBaHus K GyHKIIMOHATBHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTKM JaHHBIX.
[Tepeuens pemaembix 3a1a4. CocTaB U CTPYKTypa
IIPOrpPaMMHO-AINaPaTHBIX CPEACTB. TeXHUYECKUE CPENCTBA
U3MEpEeHUs, XpaHeHus, epeadun u o0paboTKu HHPpOpMAIIU
B cucreMe [{udpoBbie CUETUNKH 37EKTPOIHEPTHH.
TexHuueckue xapakrepucTuk. HacTpoeunsie mapameTpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMH U X HACTPOMKa.
[Iporpammuoe obecrieuenne. Y CTporUCTBO cOopa U niepenadn
naHHbIX (YCII). Texuuueckue XxapakTepUCTHKH.
Kongurypauus u Hactpoiiku. Opranu3zanus 1eHTpa
00paboTku AaHHBIX. TpeboBaHus K HHPPACTPYKType U
arnmapaTHoN 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHHU
cOopa 1aHHBIX. Y HUBEpCalbHbIH aCHHXPOHHBIN peMo-
nepenatuuk. Marepdeiicsl. Kanansl cszu B AUMCKYD.
CocraB 1 Ha3Ha4Y€HUE IPOTPAMMHOTO KOMIIJIEKCA CUCTEMBI
ACKYD CocraB KoMILIEKCa TPOrPaMMHOT0 00ECTICUEHUSI.
Monyne agMuHHCTpaTOpa cucTeMbl. KOMMyHHMKAIIMOHHBIN
Monyib. baza nanHbpIx. Moaynb cyObEeKTOB pbIHKA
IEKTPO3HEPIUH U MouHOocTU. CripaBouyHUKU. Moynu
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pocMOTpa ¥ 00paboTKH JaHHBIX. Moaynu sKcropra-
HUMIIOPTA.

19.

9J'IGKTp03HCpFCTI/ILIeCKI/Ie CHUCTEMBI U CCTU

19.

DNEeKTPOIHEPTrETUUECKHE
CHCTEMBI U CETH

TexXHUKO-IKOHOMUYECKHUE OCHOBBI TPOSKTUPOBAHUS
ANEKTpUUeCcKuX cereil. OCHOBHBIE 33/1a4U IPOECKTUPOBAHUS
ANEKTPUYECKUX ceTell. KanuTaibHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHbBIX JTMHHM.
KanuranbHbie BIOXKEHHS HA COOPYKEHUE TOHMKAIOIITNX
nojcTaHimil. 31epKku Ha aMOPTU3ALIUIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIICHCAITUIO MTOTEPH SJIEKTPOIHEPTUH B
cetu. [loHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(purmenTa 3G PEeKTUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KpUTEPUs
skoHOMHYecKor I dexTuBHOCTH. Kitaccupukamnms
noTpeduTeneil Mo CTeneHu HaJAeKHOCTH IEKTPOCHAOKEHUSI.
Omnpenenenne BEpoOSITHOTO yiiepOa OT IepephiBa
anekTpocHaOxeHus. bamaHcel MomHOCTE!H B
AJIEKTpOIHEpreTrudeckont cucreme. CocTapisonire 6agaHncoB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
ANIEKTPOIHEPIeTHUECKUX CUCTEMAX U PAOHHBIX CETSIX.
BrIsiBiIeHIE HEOOXOIMMOCTH YCTAHOBKH JIOTIOJTHHTEIBLHBIX
HMCTOYHHKOB PEAKTUBHON MOIIHOCTU. MIcTOUHMKHN
PEAaKTUBHOM MOIITHOCTH B DJIEKTPUUECKUX CUCTEMaX, UX
TEXHUUYECKHE U IKOHOMUYECKHE XapaKTepUCTUKU. BriOop
MOIIIHOCTH U THUTIa KOMIIEHCUPYIOITUX YCTPOUCTB 11O
YCIIOBUSIM OallaHCa pEaKTUBHON MOIITHOCTHU B DJIEKTPUUYECKON
cetu. [IpyUHIIUTIBI 5KOHOMUYECKOTO Pa3MEIICHUS
KOMIIEHCUPYIOIINX YCTPOUCTB Ha MOJCTAHIMUSIX ceTH. BBIOOD
OCHOBHBIX TTAPAMETPOB IJIIEKTPUUECKUX CETEH Mpu
npoekTupoBaHuy. OCHOBHBIE THITHI KOHPUTYpALIUN CXEM
ANEKTPUUYECKUX CETeH M UX KaUeCTBEHHBIC XapaKTEPUCTHUKH.
Bb160p HOMUHAJIBHOTO HAMPSHKEHUS YIacTKOB ceTh. Bribop
YCTaHOBJICHHOM MOIITHOCTH TpaHc(hopMaToOpoB
MOHWXAIOIIUX MOJCTAHIUN: SKOHOMUYECKOE KOIMYECTBO U
HOMUWHAJIBHBIE MOIITHOCTH TPpaHC(HOPMATOPOB, TEXHUUECKUE
OTpaHUYEHUS, JOMYCTUMBIE MEPETPY3KU B PA3IUUHBIX
pexxumax. Beibop cxeM pacnpeaenuTeNbHbIX YCTPOICTB
MOHIDKAIOIIUX MOACTaHIui BpIOOp MPOBOAOB BO3TYIITHBIX
JUHUN U CEYCHUI TOKOBEMYIINX KU KaOeme:
SKOHOMHUYECKUE MMapaMeTPhl, TEXHUYECKHUE OTPAaHUUYECHUS,
JIOTTYCTUMBIE TIEPETPY3KH B pa00OUHX peXUMax. AJTOPUTM
BEIOOPA ONTHMAILHOTO BapUaHTa CXEMBI CETH.

20.

[ToTtepu u s3HeprocoepexenHne
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[Torepu u
sHEprocOepeKeHNE

XapakTepucTuKa npo0IeMbl CHI)KEHUS 10TEPh
AIIEKTPO3HEPTUU AKTYaJIbHOCTH 33/1a4d CHUKEHUS IOTEPh
IIEKTPO3HEPIUU. 3HAYEHUS MIOTEPH IIIEKTPOIHEPIUH B
sHeprocucremMax P®. OCHOBHbIE MOHATHUS U OIIPEIEIECHMUSL.
VYKpyHHEHHas CTpYKTypa (pakTHUECKUX NOTePhb
aneKTpodHeprun. HebamaHchl 371eKTpOIHEPTHH HA 0OBEKTaX.
Hopmuposanue noreps 3nexkrposnepruu. CTpyKTypa norepb
MOILIHOCTH U 3JIEKTPOIHEPIUU B DJIEMEHTAX
AIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOkeHus. JleTanbHas CTPYKTypa OTYETHBIX
notepb. IloTepu MOIHOCTH B BO3AYLIHBIX U KaOEIbHBIX JIH-
HUSX pa3IM4YHbIX KJIACCOB HampsbkeHus. [lorepu MmoniHocTH
B CHJIOBBIX TpaHcopmaropax. [Torepu B 10NOIHUTEIBHOM
o0opyznoBaHuu nojcTaHuil. Pacxon anekrposnepruu Ha
cOOCTBEHHBIE HYX/1bl ojicTaHIMi. CucTema ydera
anexTposHeprun. Kommepueckue norepu. TpaH3uTHbie
notepu. MakTopsl, BIKAIOIINE HA OTACIbHBIE
COCTABJIAIOIIME IOTEPb. MeTOABI OLICHKH U aHAIU3a IIOTEPh
IIEKTPO3HEPIUU. XapaKTEPUCTUKA METOJOB U AITOPUTMOB
pacdera 1norepp JIeKTposHepruu. Pacuer ycioBHO-
IIOCTOSIHHBIX MIOTEPb MOIIHOCTH U JIEKTPOIHEPIUH B
000pyTI0BaHUHU IJIEKTPUIECKUX ceTeil. PacdeT Harpy30uHbIX
IIOTEPH MOILIHOCTHU U 3JIEKTPOIHEPTUH B DJIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKU IpapUKOB
Harpy3ku. MaTerpupyronie Muoxurenu. Pacuer noreps
AIIEKTPOIHEPIUHU N0 rpaduKy Harpy3ku. MeTo sl
OTIpeieNIeHUs] Harpy304YHBIX MTOTEPh: METOJ HANOOIBIINX
Harpy3oK, METOJ| CPEIHUX HAarpy30K, METOJ CPEJHUX CYTOK,
METO/]] IO3JIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
notrepb. CoBpeMeHHbIE TPOrPaMMHbIE KOMITJIEKCHI 110
pacuery noteps: TpeOoBaHMs K TPOrpaMMHBIM KOMILIEKCAM,
HCIIOJIB3YEMBIM JUJISL PACYETOB MOTEPH. IX BO3MOKHOCTH U
xapakTepucTuku. MHpopmarmonHas obecrne4eHHOCTh
pacuetoB. [loctoBepHOCTH O1leHKH 1ToTeps. [Ipencrasienue
pE3yJIBTaTOB OLEHKU ITOTEPh. MEpONpUATHS IO CHUKEHUIO
IIOTEPH JIEKTPOIHEPTUU U OLICHKA UX S3KOHOMHYECKOU

3P PEKTUBHOCTH B COBPEMEHHBIX yclIoBHsIX. Kiaccudukarms
MEPONPUITHH 110 CHUYKEHUIO TOTEPH DJIEKTPOIHEPTUH.
[TpoGnembl BHEAPEHUSI MEPOTIPUATUIN IO COKPAILIEHHIO
MIOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIIOBHSIX.
CoBpeMeHHbIE KPUTEPUH OLIEHKH YKOHOMUYECKOM

3¢ (HEKTUBHOCTH MPOEKTOB: YUCTHIA AUCKOHTHPOBAHHBII
JI0XO0J1, BHYTPEHHSISI HOpMa TOXOAHOCTH, NHTETPaJIbHBIN




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

CPOK OKYIIA€MOCTH, TUCKOHTUPOBAaHHBIC 3aTPATHhI.
Konkypupyromue 3¢ dexts OnpeneneHue onTUMaIbHBIX
3HAYEHUH N1apaMETPOB JIEKTPUUECKUX CETEH ITPU
POSKTHPOBAHUU. BIOODP ceueHuii MpoBOIOB M KM Kabemeit
Y HOMHUHAJIBHOTO HAIIPSDKEHUS 110 YCIOBUAM
HKOHOMHYECKOMN 11eJIeCO00Pa3HOCTH MPH MPOSKTUPOBAHUN
(cM. Kypc DIIEKTPUYECKHE CETH IEKTPOIUTAIOIIUX CUCTEM).
OpranuzalvoHHbIE MEPOIPUATHS 10 CHUKEHUIO IIOTEPh
NEKTPO3HEprun. ONTUMHU3ALUSA PEKUMOB 110 HAIPSHKECHUIO
U peakTUBHON MolHOCTH. OnTUMH3aLMs YPOBHS pabodero
HanpspkeHus [ToHsTHe ecTECTBEHHOIO M 3KOHOMUYECKOI0
pacupeneneHns MOITHOCTEN B 3aMKHYTBIX CETSIX.
Pa3mblkaHNE 3aMKHYTBIX CETEH B ONTHUMAJIBHBIX TOYKAX
Onrumuzanus pexxuMoB padoTsl TpaHCHOPMATOPOB Ha
HOJCTaHLUAX. BplpaBHUBaHUE 3arpy3KH (a3 JTMHUMA.
IToBbIIIEHNE YPOBHS IKCILTyaTallMKU CETH. TEeXHUYECKHE
MEPOIPUITHS 110 CHUIKEHUIO IIOTEPD 3JIEKTPOIHEPTUH.
KomneHncanus peakTuBHON MOLTHOCTH. Bp1OOp MCTOUHMKOB
peaKTUBHOM MOIHOCTH. CHMKEHUE HEOJHOPOIHOCTU
3aMKHYTBIX cerei. [IpogonbHas eMKOCTHAas KOMIIEHCALHS
MHIYKTHBHOI'O CONPOTUBIICHUS JIMHUN DJIEKTPONEPEAAUN.
PerynnpoBanue NOTOKOB MOITHOCTH B 3AMKHYTBIX CETSX.
MeponpusTus o peKOHCTPYKLIUU CETH. 3aMEHa
CYILIECTBYIOIIUX MPOBOJIOB JINHUN U TpaHCHOPMATOPOB
nozacraHiuil. CTpOUTENBCTBO HOBBIX JIMHUN U
TpaHCPOPMATOPHBIX MOACTAHLIUN. YBEINYCHHUE
HOMMHAJIBHOT'O HAIIPSKEHUS CETH.

AHHOTaIMM paboynx MporpaMM AUCHUILUINH (MOyJIei) peAcTaBIeHbl B IpHiIoKeHUH b.

4. IPAKTUYECKASA MIOAI'OTOBKA

Nudopmaniust 0 TpaKTUYECKOW TMOATOTOBKE B  CTPYKTYpPE  JOMOJHUTEIHHOU
o0pa3oBaTeNnbHOM MPOTrpaMMEbI MpECTaBlIeHa B IpUiiokeHue B.

B pamkax ydeOHOro mjlaHa JONOJHHUTENBHOM 00pa30BaTENbHOW  MPOTPAMMBI
UCIOJIb3YIOTCS TPaJAMLIMOHHBIE O00pa30BaTeIbHbIE TEXHOJOTHH, a TaKXK€ WHTEPaKTHBHBIE
TEXHOJIOTHH, IPECTAaBICHHBIE B Ta0II. 5.

Tabnuna 5
XapakTepucTruka o0pa3oBaTeIbHON TEXHOJIOTHN

HaumeHoBaHHe | Kparkast xapakTepucTika




PacuetHoe 3aianne | BrinmosiHeHUE pacyeTHBIX 3aJaHHUI IO TEMATUKE COOTBETCTBYIOLIETO
npeaMeTa

Pemenune 3amaq Pemenne npoduibHBIX 337249 IO TEMATHKE COOTBETCTBYIOIIETO
npeaMeTa

Huckyccus Jluckyccus o TeMaTuKaM AUCUUIUIMH IPOTPaMMBbl PO eCcCHOHATBHON
MEepPEenoIrOTOBKU

PacueTHo- KypcoBas paboTa 1o mpoeKTUpOBaHUIO TJIABHON CXEMbI AJICKTPUUCCKUX

rpaduueckas paboTa | COeIUHEHUN MEKTPOCTAHIIUH (ITOACTAHIIUHN ) UCXO/IS U3 3aJaHHBIX
YCJIOBHH M PEKUMOB PabOTHI

5. OHEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHTPOJBHBIX
3aaHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHAA aTTeCTALMSA

[IpomexxyTouHast aTTecTalus 1o nporpaMmMme MpoBOAUTCS B opMe 3aueTa, SK3aMeHa WIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHUM C YYEOHBIM IUIAHOM. XapaKTepUCTHUKa 3aJaHUl
npencrasiena B Tabmuue 2 npunoxxenus I

5.3. UtoroBasi arrecranus
Hrorosas aTrectanys 1o nporpaMmme NpoBOAUTCS B GOPME UMo2o60t ammecmayoHHOU
pabomoi. XapakTepucTHKa 3alaHui npeacrasieHa Tabnuue 3 npuioxenus I

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

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

6.1. YuyeOHo-MeToqM4ecKoe U MHGOPMALMOHHOE o0ecneYeHue

a) nmureparypa HTb MOU:

1. ABTomaru3anusi AMCIIETYEPCKOrO yIpaBiieHus 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 3JEKTPOIHEPreTUYECKUX CUCTEM : YueOHoe mocolue i BY30B IO
CIIEIUAJIBHOCTH "ABTOMaTHYECKOE yIIpaBJI€HUE DJIEKTPOIHEPTETUYECKUMU




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
PYKOBOI[I/ITCHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o CeeneHuna o enagensue L3N M3KU
o0pa3oBaTenbHOM Bnopena; Kosanes LV, A1
HporpaMMLI WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOB&J’ICB




