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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 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:

- 20,1 3a4eTHBIX €IUHULI;

722 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.
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Ilepenaua u
pacupeneneHue
AIEKTPOIHEPTUHI

DK3aMeH

5.1.

Ilepenaua u
pacupeneneHnue
SJIEKTPOIHEPTUH

Pemen
e
3a1a4

PacueTtsl TOKOB
KOPOTKHX
3aMbIKaHUH

26

DK3aMeH

6.1.

PacueTsl TOKOB
KOPOTKHX
3aMbIKaHUH
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Pemen
e
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Ilepexonnblie
3NEKTPOMEXaHIUECK
1€ MPOLECCHI

26
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KHX CUCTEM
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Peneiinas 3amura u
aBTOMaTHu3alnusia
3JIEKTPOIHEPTETUYEC
KHUX CUCTEM

N W

28
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e
3a1a4
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Bo3nyminsle u
KaOeabHbIE TUHUT

18

3aueT ¢
OLIEHKOH
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Bozaymuinbie u
KaOeJIbHbBIE JTUHUU

18

13

Wzonsums u
TIepEeHATIPSIKESHHSI

24

3aueT ¢
OLIEHKOH

13.1

Wzonsanus n
MIepeHANPSKCHUS

24

Pemen
ue
3a7a4
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CucrteMsl
ANEKTPOCHA0KEHUS
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TOpOJIOB U
MIPOMBIIIIIEHHBIX
NIpEANPUSITHI

14.1

Cucremsl
ANEKTPOCHAOKEHUS
TOPOJIOB U
TIPOMBILIIEHHBIX
NIPEANPUSATHI

o b

15

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CUCTEM

18

DK3aMeH

15.1

ABTOMAaTHKa
3JIEKTPOIHEPTeTUYEC
KHX CHCTEM

18

16

VYnupasnenue
Ka4eCTBOM
IIEKTPOIHEPTUH

3ader ¢
OLIEHKOH

16.1

VYnpasnenue
Ka4eCTBOM
JIEKTPOIHEPTUH

17

Jlmarnoctuka
BBICOKOBOJIBTHOTO
000pyIoBaHUs

AN N o N E- N \S) DN

3aueT ¢
OLICHKOM

171

Jwnarnoctuka
BBICOKOBOJIBTHOTO
000pyI0BaHUs

18

HanexxHocTh cucteM
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ABTOMaTHU3MPOBaHH
bIE€ CHCTEMBI
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3ama4
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[HoTepu n
SHEeprocoepexeHue

16

Bauer ¢
OLICHKOM

20.1

ITotepu n
sHeprocoepexeHne

16

21

Hrorosas
aTTecTanus
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HroroBas
aTTecTalMOHHAS
pabora
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62

42

61

3.2. Conep:xanue nporpamMmmsl (padoume NporpaMmMbl JMCHUILINH (MOaYJIeil)

Coneprxanne TUCIUILTAH (MOIYJIeH) IpeACTaBiIeHO B Ta0. 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.

2. | OCHOBBI JIEKTPOOE30MACHOCTH
2.1. | OcHOBHI TexHuka 0€30MacHOCTH KaK KOMIUIEKC MEp U MEPONPUSATHIHA,
AJIEKTPOOE30MaCHOCTH oOecrneunBaronii 6€30MacHOCTh padoT B

ANEKTPOYyCTaHOBKAX. OMAaCHOCTh MOPAXKEHUS FJIEKTPUUECKUM
TOKOM. MexaHu3MBbI ICHCTBUS JIEKTPUUECKOTO TOKA HA
OpraHu3M 4YenoBeKa. BisHue nocTOSHHOr0, MEPEMEHHOTO U
TOKOB BBICOKOH 4acTOThI. YyBCTBUTEIBHOCTh OPraHU3Ma
4eJI0BEKa K JEMCTBHIO 3JIeKTprUUecKkoro Toka. [loporu
YyBCTBUTEIHLHOCTH, HEOTITYCKAIOIINI TOK, CMEPTEIbHBII
nopor Toka. [IpaBuia TexHuku 6€30MacHOCTH OTpeduTese
AIEKTPOIHEPruu. DieKTpoycTaHoBKH 10 1000 BoJIbT,
anekTpoycTaHoBky Belie 1000 BoawT. ['pynmsl o
AIEKTPOOE30MMACHOCTH TIEPCOHANIA, OOCTY>KUBAIOIIETO




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ANEKTPOYCTAaHOBKH. [[efCTBYIOIIME IEKTPOYCTAHOBKH.
[TopaxeHnue yenoBeka eKTpuyeckuM TokoM. ITytu Toka
yepe3 Tello yenoBeka. OTHOBPEMEHHOE TPUKOCHOBEHUE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C MIOPAXKEHUEM YEJIOBEKA SJIEKTPUYECKUM TOKOM.
@axTOophl, BIAUIIOLINE HAa COIIPOTHUBIICHUE TEJIA YEIOBEKA.
Hanpsixenue npukocHoBenus. [llaropoe HanpsbxkeHue.
BozneiicTBue 3JeKTpUUEcKOro 1ol Ha OpraHu3M YeJIOBEKa.
[IpaBuna okazaHus NEPBOU MOMOIIM ITOCTPAJABIIEMY OT
ANEKTpUYECKOro Toka. MickyccTBeHHOe nbixanue. Henpsimon
Maccax cepaua. OcBoOOXIeHUE MTOCTPAJABIIETO OT
JIEHCTBHS DJIEKTPAYECKOro ToKa. [IpuHsATHEe Mep pOTUB
naaenus. [Ipusneuenue k cedbe BHumanus. Kareropuu
MIOMEILEHUH 10 OMACHOCTH MOPAKEHUS EKTPUUECKUM
TokoM. Kareropuu pabot B anektpoyctaHoBkax. Hapsin.
Pacniopsixenue. Opranu3aliioOHHO-TEXHUYECKHE
MEPOMPHUITHS 110 00ECTICUEHUI0 OE30MaCHOTO POBEACHHUS
paboT B 3JIEKTPOyCTaHOBKaX. JInIa, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBe/ieHne padoT B ANEKTPOYCTAHOBKAX.
Opranuzanus padot no Hapsany. Jlomyck Opuraasl k padbore.
[IpoBepka orcyrcTBUs HanpskeHus. [lopsaaok HanoxKeHus
IIEPEHOCHBIX 3a3€MJICHU. Y CTPOMCTBO 3a3€MJICHHM.
DneKxTpo3aluTHbIE cpeacTBa. OCHOBHBIE MIEKTPO3ALIUTHBIE
cpeacTBa. JlonoIHUTENbHBIE AIEKTPO3alIUTHBIE CPEACTBA.
Hcnonp30BaHuE 3JIEKTPO3AIIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoawT. [lnakaTer u
3HAKHU. DJIEKTPOMHCTPYMEHT. J[BOIHas 301U
anekTpouHcTpymeHTa. [IpaBuia 6e3omnacHoi paboThI.
HcTouHnky nUTaHus dJIEKTPOMHCTpyMeHTa. McnibiTanue
M30JISIMU, TPeOOBaHUS K U30JIALMHU. 3a3eMJICHUE U
3aHYJIEHUE, TPEXIOICHBIE BUIKU. THUIIBI IPEeAOXpaHUTENEH.
[IpaBuna 3amMeHbl NpenoXpaHUTeNeH. JIeCTHUIBI,
YCTpOMCTBO, paboTa, ucnbiTanusd. Pabota Ha BbICOTE,
MOCTKH, ITOJAMOCTbS, Jieca. bezomnacHble pacCTOSHUS IS
pa3IMYHBIX KJIACCOB HAIPSKEHUS.

3. | [Ipou3BOACTBO ANMEKTPOIHEPTUN
3.1. | [IpouzBoacTBO CTpyKTypHBIE TEXHOJIOTHYECKUE CXEMBI, TPUHIIUIBI paboT U
3IEKTPOIHEPTUU ocobennoctu KOC, TOL, I'DC, TADC, ADC, I'TOC.

['paduku Harpy3ku SHEPrOCUCTEM U UX peaau3anus
Pa3IMYHBIMU TUIIAMH 3JIEKTPOCTAHIUN.
OneKTpooOOPYyAOBAHNE AIEKTPOCTAHIIUN U TIOJCTAHIINMN: -
BBIKJIFOYATEIH 0aKOBBIE U MAJIOMACIISIHBIE; - 3JIETa30BbIE,
BAKYYMHEIC, 3JICKTPOMAIHUTHBIC. Briximrouarenn Harpysku, -




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

pPa3beIMHUTENN, OTACIUTENIN U KOPOTKO3aMbIKATEIH.
CunxpoHHsie reHepaTtopsl. Turbl, napameTpsl. CucTeMbl
oxnaxjeHusi. Cuctemsl Bo30yxaeHus. CuioBbie
tparcopmaropsl. Tumebl, mapamerpsl. CHCTEMBI
oxJyaxaeHus. ABrorpancopmaropsl. Pexxumbl pabotst AT.
TerutoBoii pexxum Tparcopmaropos. TpeboBanus K cxemam
PVY. Cxemsbl PY panuanbHOro Tuma: CXeMbl C OJJHOM U €
JIBYMsI CHCTeMaMH COOPHBIX MKH. CXEeMBI KOJIBIIEBOTO THIIA.
VY TIpoIIEHHbBIE CXEMBI.

4. | Ilepenaua u pacrpeneiaeHue 3IeKTPOIHEPTUU

4.1. | Ilepenaua u OO01mas XxapakTepUCTHKA dTEKTPUUECKUX CETEH.
pacnpezeneHue Krnaccudukanus anekTpudeckux ceteil. MaTemaruueckas
ANEKTPOIHEPTUH MoJieJIb IMHUY 3JeKkTpornepenayn. [1-oOpa3znas cxema

3aMeLIeHUs BO3AYIIHOM JINHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTUBHOE CONPOTUBIICHUS, AKTUBHAS M EMKOCTHAs
MPOBOJIUMOCTH, OCOOCHHOCTH CXEM 3aMEIICHUS JINHUH
pasHOro HOMUHAJILHOTO HanpsikeHus. [lapameTpbl cxembl
3aMelIeHUs KaOenbHOM TMHUN. PeXxuMHbIe XapaKTepUCTUKU
auHUK. BekTopHbIe AarpaMMbl TOKOB U HaPSXKEHUH.
[Tanenue Hanpsbxkenus. IlpononbHas u nonepeyHast
COCTaBJISIOLIME BEKTOpa NaieHus HanpsbkeHus. [lorepst
HanpspkeHus. Onpenenenne napaMeTpoB yCTaHOBUBLIETOCS
peXHUMa JIMHHUU: 110 TaHHBIM KOHIIA JINHUU; TIO JAaHHBIM
Hayvaja JuHuu. [lapaMeTpsl u cXxembl 3aMeIeHUS
TpaHchopMaTOPHOTO 000PYTOBAHHUS MTOHUKAIOIITUX
nojctanuuii. JIByxooMoTo4HbIe TpaHchopmaTopbl. Cxema
3aMeLIeHUs, ONIPEIEICHHUE €€ ITapaMeTPOB MO KaTal0KHBIM
JaHHBIM TpaHcpopmatopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTOUHBIE TpaHCHOPMATOPHI.
Cxema 3aMelleHns, ONpeAeIICHUE €€ TapaMeTPOB.
[Toncraniuu ¢ aBroTpancpopmaropamu. KoHCTpYKTHBHBIE
0COOEHHOCTH, MOIITHOCTH 0OMOTOK, TUITOBasi MOIITHOCTh
aBToTpaHcopMaTopa XapaKTepUCTUKHU IpapuKoB
Harpy3ku. Bujpl rpagukoB Harpy3ku U UX XapakTepUCTUKH.
Haubonbias nu HaumeHbIas Harpy3ku. 1'o10Boil rpaduk
Harpy3Ku 1o MpoJ0JKUTENbHOCTH. Yneno 4acoB
MCIIOJIb30BaHusl Hanbounbieil Harpy3ku THO.
IIpencraBieHne Harpy30K B PACUETHBIX CXEMaX
AIIEKTPUYECKUX CETEH: CTaTHYECKUMU XapaKTEPUCTUKAMU,
IIOCTOSIHHOM Harpy3koi, HEU3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBICHUSIMHU. PacyeTsl yCTaHOBUBIIHUXCS
PEKMMOB IPOCTENIINX IEKTPUUECKUX CETel. 3aaun

pacdyeTa YCTAaHOBUBIINXCA PCKMMOB. PacuetHsie cxeMBbl
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AJIEKTPUUYECKUX CETEH, pacueTHas MOLUIHOCTb [OICTaHIIHUH.
Pacuer pexrMa pa3oMKHYTOH ceTu MeTooM "B ABa 3Tamna’.
Pacuer pexxnMa KoJIbLIEeBOM CETH, TOUKA IOTOKOpa3aea.
OcobeHHOCTH pacyeTa OJHOPOIHOM FIECKTPUUECKOM CETH.
OnpezneneHue NoTephb IEKTPOIHEPTUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE IOTEPU MOILIHOCTH U
AJIEKTPO’HEPIUU B 3JIEMEHTAX JIEKTpUUYecKoi cetu. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeenenre 3arpar Ha
BO3MellleHHe oTepb. OCHOBBI PETYIMPOBAHUS HANPSKEHUS
Y KOMIICHCALIUY PEAKTUBHOW MOIIIHOCTH B 3JIEKTPUUECKUX
cersax. OO1mas XapakTepUCTUKA PEXUMA HANPSIKEHUN U
croco0oB ero peryiaupoBanus. Haubomnpime padoune
HaInpsKEeHUs 3JIeKTpooOopyaoBaHus. TpeboBaHus K
Ka4eCTBY HalpshKeHus. Perynupyromnie ycTpoicTBa U Ux
BJIMSIHAE HA PEKUM HAIPSYKEHUI: TeHepaTophl
AJIEKTPOCTAHIIMM, KOMIIECHCUPYIOIUE YCTPONUCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapew,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKU
IPO/I0JIBHOM KOMIIEHCAIH, PEAKTOPhI), TpPaHC(HOPMATOPHI €
peryaupyeMbiM KodpuirenTom tpanchopmanuu. OueHka
JIOCTaTOYHOCTHU PErYIUPOBOYHOIrO JHarna3oHa
MMOHWXKAIOIIEro Tpanchopmaropa.

PacueTsl TOKOB KOPOTKHUX 3aMBIKQaHU U

PacueTsl TOKOB KOPOTKHX
3aMBIKaHUN

OO61me cBefieHns 00 SIEKTPOMATHUTHBIX MEPEXOIHBIX
nporeccax. KopoTkue 3aMbIkanus 1 UX KJ1accuukarus.
Jlonyienns, npuHEMaeMble IIPU pacueTe KOPOTKOTO
3ambikanus (K3). [lepexonnslii npouecce npu TpexdasHoM
K3 B nenu 6e3 Tpancpopmaropos. [Tonsatue ynapHoro Toxa,
yaapHoro koddduimenta. Metoss! onpeaenenus Ta.
CxeMmbl 3aMeleHNs TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB € paciienaeHHOH 00OMOTKOM
HU3ILIETO HANPSDKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBanus cxeMm 3aMeleHusl.
ITpakTHyeckre MeTo bl pacueTa NeEpUOAUIECKON
coctabistonend Toka K3. Pacuer neiicTByroiiero 3HadyeHus
NEPUOANYECKON cocTaBisitolel Toka K3 npu ynaneHHbIX
K3. Meton tnnoBbix kpuBbeIX. HecumMMeTpuuHbIe KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXxeMa 3aMeIIeHUs
npsiMON, OOpPaTHOM U HYJIEBOH MOCIEI0BATEIbHOCTEH.
CxeMbl 3aMelleHus U TapaMeTphl HyJIEBOI
nocneaoBarenbHocTH TpaHchopmaTtopa (ATP). Ilpumeps! Ha
COCTAaBJIEHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenosarenbHocTu. Hecummerpuunsie K3. JIByxdaznoe
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K3. I'pannunblie yCci10BUS, OCHOBHBIE COOTHOIIEHUS JIJIsI
CUMMETPUYHBIX COCTABJISIIOIIMX TOKA U HAMPSXKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa ¥ HanpsokeHust B mecte K3,
KOMIUIeKCHas cxema 3amenienus. Ogaodasznoe K3.
['paHnuHBIE YCIOBHS, OCHOBHBIC COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA U HAMPSXKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa M HanpsokeHust B mecte K3,
KOMIUIEKCHas cxema 3amenienus. JIByxdasznoe K3 Ha 3emiio.
['paHnuHbIE YCIOBUS, OCHOBHBIC COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIONIMX TOKA U HAMPSXKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa M HanpsokeHust B mecte K3,
KOMIIIEKCHAS CXEMa 3aMEIICHHUS.

Hepexoz[HLIe QJICKTPOMEXAHNYCCKHEC ITPOICCChI

IIepexonHbie
JIEKTPOMEXaHUYECKUE
IIPOLIECCHI

O6ume moustust 06 99C u ee pexxnmax. OnpeneneHue
napameTpoB cxeM 3amerieHuss 99C 11 pacyeTosB.
Ornpezenienre TOKOB U MOITHOCTEH. Y CJIOBUS
cymecTBoBanus pexumoB DIC u ycroiunbocTs. [lonsaTue
JMHAMUYECKON YCTOMYHUBOCTH. Y CTOMYMBOCTD
aByxMatnHHon O9C. JlonyieHus U ynpoIeHus npu
pacuere ycTOMUMBOCTH. MeTOo IOCIe10BaTENIbHBIX
uHTepBanoB. Ctaruueckas ycroitunBocts 9C. JlaBuHa
HaIPSDKEHUS, YCTOMYUBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX M ACUHXPOHHBIX JIBUTaTele B
cucTeMax aJeKTpocHaOxkeHus. PesynapTupyromast
YCTOMYMBOCTb. MEpONpUATHS IO YIIYUIICHHUIO
ycroitunBocty D3C (10MONMHUTENbHBIE). MeponpusTHs 1o
yiy4dimeHuto yeroiunBocti 99C (peKUMHBIE).

DneKkTpuyecKasi 4acTh CTaHII

WU U IIOACTAaHIINI

DneKkTpuyecKasi 4acTh
CTaHIIUIM U MOJICTAaHIIUN

Cxewmpl anektpudeckux coequnenuit TOLl, KOC, I'DC u
'ADC, ADC, noacranuuii. O61as xapakTepucTuKa
COOCTBEHHBIX HYXK]I AJICKTPOCTAHIINI U MOCTAHIIUN
(Ha3Ha4YeHue, UCTOYHHUKH, CTPYKTYpa NOTpeOUTeNneii).
Cxempl asekTpocHa0x)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'DC u noacranuuii. [IponomKuTeNnbHBIN peXUM
paboTHI JIEKTPOYCTAaHOBOK. BrIOOP ceueHunii mpoBOTHUKOB.
Tepmuueckoe aeiictBue TokoB K3. DnekrpoauHamudeckoe
nericteue TokoB K3 Ha anexkTpudeckre MpoBOIHUKHU U
anmapatbl. PacueTHble yCI0BUS BHIOOpA MPOBOTHUKOB U
amnmaparoB. BeiOop MpOBOTHUKOB M JIEKTPHUECKUX
anrmaparoB: BBIKJIIOYATEIeH, pa3beIeHUTeNeH,
BBIKJTIOYATEJICH HArpy3KH, OTJeIUTENCH,
KOPOTKO3aMbIKaTesel, IpeaoXpaHuTenel, U3MepUTEIbHBIX

TpanchopmMaTopoB TOKA U HanpsukeHUs1. OrpaHnYeHHnEe TOKOB
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K3. M3mepurenbHbie TpaHchoOpMaTopbl TOKA U HAIPSKEHUSL.

OKOHOMUKA B MCHCP)KMCHT B DOHEPI'CTUKEC

OKOHOMHKA U
MEHE/PKMEHT B YHEPI'eTHKE

CoBpeMeHHbIE TEHACHIIUN Pa3BUTHSI TOTLTUBHO-
HHEPreTUUECcKOro komiuiekca KanuranbHble BIOXKEHUS B
sHepreTudeckue 00beKkThl. OCHOBHBIC 1 000POTHBIE (HOHIBI
HHEPreTUYECKuX MpeanpusaTiii. Meroasl pacuera
ce0eCTOMMOCTH Ha DHEPIEeTHUECKYIO IPOAYKIHUIO.
Opranu3anus Tpya v 3apa0b0THOM I1aThl HA
sHepronpeAnpusaTuiax. OCHOBHBIC MOJ0KEHUS METOAUKH
TE€XHUKO-3KOHOMHYECKUX PacyeTOB B 3HEPreTHKE.
@DUHAHCOBBIN IUIAH SHEPTONPEATIPUSTHSL.

TeopeTI/I‘leCKI/IC OCHOBBI JICKTPOTCXHUKHU

TeopeTnyeckue OCHOBBI
3JIEKTPOTEXHUKHU

HauanbHble cBeieHus 00 37€KTpOMarHUTHOM nojie. Obuue
MI0JIO’KEHHUS AJIEKTPOHHON TEOPUU. DJIEKTPOMAarHUTHOE TIOJIE.
Onexrpuueckue sBiaeHUs. OCHOBHBIE XapaKTEPUCTHKHU
AJIeKTpUYecKoro nosis. MaruutHele sBiieHus. OCHOBHBIE
XapaKTEPUCTUKU MarHUTHOTO IOJIA. DJIEKTPOMarHuTHas
UHAYKIMSL. OCHOBHBIE IOHATHS TEOPUU IEKTPUUECKUX U
MarHMTHBIX Lenei. DIIEKTPUYECKOe CONIPOTUBIICHUE.
JluHeiHble 1leny MOCTOSHHOTO TOKA. DJIEMEHTHI LieTel
IIOCTOSIHHOT'O TOKa. MeToabl pacyeTa Lenei NoCTOSHHOTO
TOKa. DKBUBAJICHTHBIE IPE0OpPa30BaHuUs B LEMAX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMa. "dopmyia
paszopoca". Teopema komneHcaruu. 3akonsl Kupxroda.
MeTo KOHTYPHBIX TOKOB. M€TO1 y3/I0BBIX TOTEHIIUAJIOB.
IIpuHIUIT HATIOKEHUS U METOJ| HAJIOXKEHUS. Y DaBHEHUE
OanaHca aKTMBHBIX MOILTHOCTEH. MeTo]1 5KBUBAJIEHTHOT'O
reneparopa. [lepenaua sHeprum oT akTUBHOTO
JIBYXTIOJIIOCHUKA K TaccuBHOMY. Pacuer oHO(a3HbIX Henen
CUHYCOUJAJILHOTO TOKa. OCHOBHBIE 3JIEMEHTHI, IOHATHUS U
YPaBHEHHUs LieNel CHHYCOMIAIbHOIO ToKa. KoMIIekcHbIN
METO/]] pacyeTa, BEKTOpHbIE AuarpaMMbl. KoMmekcHas
MOIITHOCTh. Y paBHEHHUE OanaHca MolTHOCTeH. Pe3oHaHc B
aneKkTpuueckon nenu. Kommencanus peakTHBHOM
moturHocTH. PacueT ahdexkTuBHOCTH Hcnionb3oBanust KY.
Pacyer nieneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTAMH.
Jlunelinsiii Tpancopmatop. TpexdaszHbie nenu
nepeMeHHOoro Toka. Pacder Tpexdasnbix 1emnei npu
coeMHeHUH (a3 Harpy3ku "3Be3na" i 4eThIPEXIPOBOTHON
cuctembl. Pacuer TpexdazHbIx neneil npu coequHeHuu das
Harpy3ku "3Be3na" uist TPEXIPOBOJHON CUCTEMBI.
N3mepenne MonHOCTH Tpexha3HOM 1ETH.

10.

3J'ICKTpO3HCpFCTI/ILICCKI/IC CHUCTEMBI U CCTU
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DNeKTPOIHEPreTHUECKHE
CUCTEMBI U CETU

TexHUKO-?)KOHOMHYECKUE OCHOBBI TPOEKTUPOBAHUS
aneKTpudecKux cereil. OCHOBHBIE 33/1a4M IPOEKTUPOBAHUS
aNeKTpuueckux cereil. KanurtanbHble BIIOKEHUS Ha
COOPYKEHHE BO31YIIHBIX U KaOEIbHbBIX JTUHUM.
KanuranbHble BIOXEHHUS HA COOPYKEHUE TOHMKAKOIUX
noactanuuii. U3nepKku Ha aMOpTU3aLHUIO U 00CTy)KMBaHUE
ceTH. 3aTpaThl HA KOMIIEHCAIUIO MTOTEPh 3JIEKTPOIHEPTUU B
ceTu. [IoHATHS HOPMUPOBAHHOI'O CPOKA OKYIIAEMOCTH,
koa(durmenta 3¢ HEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KAU€CTBE KPUTEPHUSI
sKoHOMHUYEeCKOH dpdhekTruBHOCTH. Kitaccudukamms
oTpeduTeNel Mo CTENEeHN HaAe)KHOCTH JIEKTPOCHAOKEHUSI.
Omnpenenenue BEpOATHOTO yiiepOa OT nepepbiBa
anekTpocHabxenus. baancel momHocTel B
AIIeKTpOdHEepreTuyeckoit cucreme. Cocrapistoniie 0araHcoB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
ANIEKTPOIHEPIeTUUECKUX CUCTEMAX U PAOHHBIX CETSX.
BeisiBieHre HEOOXOAMMOCTH YCTAHOBKHU JOTIOTHUTEIBHBIX
HMCTOYHMKOB PEAKTUBHON MOIIHOCTU. MIcTOUHMKHN
PEaKTUBHOM MOIIHOCTH B 3JIEKTPUUECKUX CUCTEMAX, UX
TEXHUUYECKHUE U DKOHOMUYECKHE XapaKTepUCTUKU. BriOOp
MOIIHOCTH U THIa KOMIIEHCUPYIOUINX YCTPOUCTB 110
yCIOBHSAM OajlaHCca PeaKTUBHOM MOIITHOCTH B JIEKTPUUYECKON
ceTd. [IpuHIMIBI AKOHOMUYECKOTO pa3MeIeHUS
KOMIIEHCUPYIOIINX YCTPOUCTB Ha MOJCTAHIMSIX ceTH. BBIOOD
OCHOBHBIX [TapAMETPOB 3JIEKTPUUECKUX CETEeH pH
npoekTupoBaHuy. OCHOBHBIE THITBI KOHPUTYpALIUN CXEM
AIIEKTPUYECKUX CETEH U X KaUeCTBEHHBIE XapaKTEPUCTHKH.
Bb100p HOMUHATBHOTO HANPSXKEHUSI YIaCTKOB ceTU. BriGop
YCTaHOBJIEHHON MOIIIHOCTH TpaHC(OpMaTOpoB
MOHMKAOIIUX MMOACTAHIUI: SKOHOMUYECKOE KOJIMYECTBO U
HOMMHAJIbHBIE MOIIIHOCTH TPaHC(POPMATOPOB, TEXHUUYECKHE
OTpaHUYEHUS, JOITYCTUMBIE MIEPETPY3KU B PA3TUUHBIX
pexxuMax. Beibop cxeM pacnpeaenuTenbHbIX YCTPOICTB
MOHMKAIOIIUX NOJCTaHIMI Bb100p MPOBOIOB BO3AYIIHBIX
JUHUN U CEYCHUI TOKOBEMYIINX JKUJ KaOeme:
HSKOHOMHYECKHUE MTapaMETPhI, TEXHUUYECKHE OTPaHUUEHUS,
JOITYCTHMBbIE TIEPErPy3KH B pab0UYNX pekuMax. AJTOPUTM
BBIOOPA ONTHMAIILHOTO BapUaHTa CXEMBI CETH.

11.

Bozaymasie u kabenbHbIE THHUT

11.

Bozaymasie u kabenbHbIC
JINHUU

OcHoBHble IOHATUA U onpeaeneHus. Knaccuduxarus JIOTI
IIEPEMEHHOT0 TOKa. Pa3BuTHe TexHuku nepeaaun 39 B XX
Beke. KoHcTpykTuBHBIE 351eMeHThI BJI, ux Ha3HaueHue.
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VYcnosust pabotel BJI (rososnenHsie 1 BETpOBbIe HArpy3KH).
Tunsl IpOBOAOB U I'PO303aILUTHBIX TpocoB. Paciiennenue
¢a3 1 ux Tpancno3uuua. Koncrpykuu onop u ux
kiaccupukanus. TUIB H30SIIMOHHBIX KOHCTPYKIUH.
Jluneitnas apmarypa. ['eomerpuyeckue xapakrepuctuku BJI.
[Tpu4rHBI ¥ TEHJICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
OneMeHTh! KabeabHbIX JUHUMN, UX Ha3HadeHue. TeruioBast
cxeMma 3amenieHus kabens. ToKu 1 MOIIHOCTH, JOITyCTUMBIE
10 YCJIOBUSIM HarpeBa U30JiALuM Kadessl B CTallMOHAPHOM
pexxume. [lytu yBenuuenus npomnyckHoil cnocoonoctu KJI.
Knaccugukanus 1 OCHOBHbIE TUIIbI CUIIOBBIX KaOene.
OcHoBHble Bubl apmatypbl KJI.

12. | V3onsuus U iepeHanpsiKeHus
12. | U3onsmus u OnexTpodusnueckue npomecchl B razax. Kimaccudukarms
1. | mepeHanpsoKeHHS ANIEKTPUYECKHX ToJiei. oHM3anoHHbIe TPOIIECCHI B ra3ax.

JlaBuHa 31EKTPOHOB. Y CIIOBHE CAMOCTOSITEIbHOCTH pa3psiaa.
3akoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUS OT
JIaBJICHUS ra3a u qpyrux ¢pakropo. Dddekt noiaspHOCTH.
baprepusrii apdext KopoHHBIH pa3psia Ha TOCTOSHHOM H
IIEPEMEHHOM HanpsbkeHusX. [lorepu sHeprun Ha KOpoHY
IIpU IEPEMEHHOM HanpsbkeHuu. Pagnonomexu, co3gaBaemble
KOPOHHBIM pa3psioM Ha NpoBojax. Paspsza B Bo3ayxe BIOJIb
MOBEPXHOCTHU TBEPJIOTO IUAIEKTpUKaA. BiusHue
KOHCTPYKTHUBHBIX OCOOCHHOCTEN Ha HApsKEHHUE
nepekpbIThsi OCHOBHBIE BU/IbI U CBOMCTBA BHEIIHEN
U30JAUH. ATMOC(EPHBINA BO3AYyX KaK JUIIEKTPUK.
HaznaueHnue 1 TUIIBI U30JISITOPOB. DKCILTyaTalllOHHBIN
KOHTpoJb. OOI1ast XapaKTepUCTHKa U TUITbI BHYTPEHHEN
u3ossiiun. KomOuHupoBanue audnekTpukoB. CtapeHue
BHYTpPEHHEN U BHEIIHEN u3oisinuu. KoopanHanus nzomnsiuun
[TpodunakTuka n3omsuuy. 3a1a4u U UEeIu NPoPUIaKTUKHU.
MeToap! ucnbITaHUs U30JIALMNA. BBICOKOBOJIBTHBIE
UCIBITAaTEIbHbIE YCTAHOBKU BBICOKOTO HAIPSKEHUSI.
VYcTaHOBKY 1715 IOJyYEHUS BBICOKUX TIEPEMEHHBIX U
MOCTOSTHHBIX HanpshkeHUi. IMITybCcHbIE HCTIBITaTeIbHbIE
YCTaHOBKH. M3MepeHue BBICOKMX HAIPsHDKEHUN (M3MEpEHNE
[IApOBBIM Pa3PSIIHUKOM, U3MEPEHHE ANEKTPOCTATUYECKUM
KHJIOBOJIBTMETPOM, U3MEPEHUE HAMPSKEHUS C
ucnoibp3oBanueM jaenuteneit) Knaccuduxarms
nepeHanpsbkeHui. ['po3oBble nepeHanpskeHus. MonHus Kak
HCTOYHMK I'PO30BBIX NepeHaIpskeHnid. OCHOBHBIE
napaMeTpsl MOJHUU. IHTEHCUBHOCTB IPO30BOI
nesiTenibHOCTH. BHyTpeHHue nepenanpspkenns. Oomas
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XapaKkTepucThKa. BoiaHOBBIE Mpoliecchl B 00MOTKaxX
Tpancpopmaropa. HauanbHoe pacnpeneneHie HaupsHKeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUICS
peXuM, EPEXOHBIN ITpoliecc. Pacnpenenenue HanpsKeHUs
BJIOJIb OOMOTOK Tpex(ha3zHoro Tpancpopmaropa
Knaccudukanus Mep 3auThl OT MePEHAPSIKEHIIH.
YcrpolicTBa 3aUThI OT IEPEHANPSHKEHUI. 3anuTa
MOJICTAHINI OT MPSMBIX yIapOB MOJHUH. 30HA 3aIIUTHI
MOJIHUEOTBOIOB. 30HA 3aIUTHI TPOCOBOTO MOJIHUEOTBO/IA.
['p0o30ynopHOCTh OOBEKTOB.

13. | Cuctemsbl 31eKTPOCHA0KEHUS TOPOJIOB M MPOMBIIIICHHBIX MPEANPUITUN

13. | Cucremsr DJIEKTPOIIOTPEBJIEHUE Pexxumsl anekTponoTpetieHus

1. AIEKTPOCHAOKEHUS Junamuka amekTpornoTpediaeHus B Poccuiickoit deneparumy,
ropoJiOB U DNeKTpUUECKHUEe HAarpy3KU U AJIEKTPONoTpeOieHne
MIPOMBILIIIEHHBIX CENIUTEOHBIX TEPPUTOPUIA TOPOIOB, [ paduku dMEKTpUUECKUX
NPEIPUATHI Harpy30K M UX XapakTepUCTUKU, PaKTOPBI, BIUSAIOIINAE HA

PEKUMBI JIEKTPONOTPeOIeHUs Y IIpaBiIeHHE
anektponorpednaenuemM Lean ynpasnenus
ANIeKTponoTpedaeHeM, ABapuilHbIe OTpaHUYEHUS
35IeKTponoTpedieHus;, MeponpusTHs 10 peryaIupoBaHHIO
PEXKUMOB 3JIeKTponoTpedieHus, CTUMYJINpOBaHUE
noTpeOuTeNel K ynpaBIeHHUIO 3JIEKTPOIOTPEOICHHEM.
OJIEKTPUYECKHUE HAT'PY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXEHUS PacuerHble Harpy3ku
AIIEMEHTOB CUCTEM 3JIeKTpocHaOxkeHus, [lonsTHe pacueTHOM
Harpy3ku. MareMaTnyeckoe OIMCaHUEe HIEKTPUYECKUX
Harpy3ok, [loka3zarenu, XxapakTepu3yroume pexumMbl paboThI
AJIEKTPONPUEMHHUKOB U UX rpymil, [TpakTruueckue MeTo bl
OIpezieNIeHUsl PaCYETHBIX Harpy3o0k, Onpenenenue
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUI TOPOIOB
O61mue nonosxeHus, PacueTHas Harpyska Ha IIMHAX
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHH,
PacuerHas Harpyska pacnpenenuTenbHbIx JuHui 380 B 1
TparcopmaTtopHsix noacranuuit 6—20/0,4 kB, Pacuetnas
Harpyska 3J1eMeHTOB ceteil 6—20 kB u neHTpoB nuranus,
YKpyIHEeHHasi OLleHKa pacueTHON Harpy3Ku CeMUTeOHBIX
Tepputopui, [Ipumepsl onpeaeneHus: pacCyeTHBIX
nexTpuueckux Harpysok. PEXXVMMbI HEMTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEUTpaI B CeTAX CpeaHero HampspkeHus (6—35 kB)
N3onupoBanHas HelTpasibto, HopMupoBaHne eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMJIt0, KoMneHCcupoBaHHas HEUTpaJlb,
Jyroracsiue peaktopsl, Pe3ucTuBHOe 3a3eMieHNE
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HelTpanu, OcoOeHHOCTH BHIOOpA pEXXUMa HEHTPAU B CETAX
¢ Ka0eJsiMU ¢ U30JISIUEN U3 CIIUTOTO MOJIUATUIICHA.
PexxumMbl HEeHTpain B ceTssX HU3KOro HampshkeHus (10 1000
B) I'myxo3azemienHas HeWTpaib, M3onupoBanHas
HelTpanb. CXEMbBI 'OPOJICKMX
PACIIPEJEJIMTEJIbHBIX DJIEKTPUUYECKMX CETEN
[IpuHIUITBI TOCTPOEHUS CXEM FOPOACKUX CETEN
TpeGoBanwms, MPEABSABIAEMBIC K CXeMaM r'OPOJICKHX CETEH,
HanexxHnoctsb a1exTpocHabxenusi, Kommyranmonssle u
3aIIUIIAOININE IEKTpUUecKue anmnaparsl. CxeMbl
pacupenenuTeNbHbIX IEKTPUUYECKUX ceTeil PaananbHo-
MarucTpajibHasi Hepe3epBUpPOBaHHAs cxema cetu, [lerneBas
HEaBTOMAaTHU3UPOBaHHas cxema cetu, [lerneBas
aBTOMAaTU3UpPOBaHHAs cxeMa ceTd, ClI0KHO3aMKHYTas cxema
CETU HU3KOT0 HanpspKeHusi, MHOrony4eBbie
aBTOMAaTU3UPOBAHHBIE CXEMBI ceTH, Peann3anus ycTpoicTBa
aBTOMAaTUYECKOI'O BKIIFOYEHUS PE3epBa B
nByxTpanchopmaTopHoi noacTaHIwu, CXeMbl BBOJHBIX
pacnpenenuTeabHbIX YCTPOUCTB 31aHuil, Pekomenganuu no
BbIOOPY CXEM pacrpeaenuTesbHol cetu, [luTaromue cetu
6—20 kB Heo0xo1umMocTh COOpyKEeHUS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTarommx
ceteit 6—10 kB, OcoOeHHOCTH MOCTPOESHUS MUTAOIIUX
cereit 20 kB.

14. | YnpaBneHue KaueCTBOM 3JEKTPOIHEPTHH

14. | YnpaBneHnue kauecTBOM DJEeKTpOMarHuTHasi COBMECTUMOCTh M KaueCTBO

1. | sanexTposHepruu anekTposHepruu. [lokazarenu kauecTBa 3J€KTPOIHEPTUU.
HopmartuHo-mipaBoBas 6a3za. CpeacTsa u3MepeHus
MoKa3aresel KauecTBa 3JIeKTpodHeprun. OpraHu3alioHHbIE
3aJla4M yIpaBJIeHUS Ka4eCTBOM IEKTpo3HEeprun. KoHTpob
Y aHaJlu3 KauyecTBa 3JeKTposHepruu. Crnocoosl u
TEXHUYECKHE CpeICTBA 00EeCTIeUeHUsI KauecTBa
AIIEKTPOIHEPTHH

15. | ABTOMaTHKa 3JIEKTPOIHEPTETUUECKUX CUCTEM

15. | ABTomMaTruka Oco0EHHOCTH YHEPTETHYECKOTO MPOU3BO/ICTBA,

1. | aneKTpodHEepreTHYecKux o0ycaBIMBaIOINE IUPOKOE BHEPEHUE CPEJICTB

CUCTEM

ABTOMATHKH. BHIBI aBTOMaTHKH SHEPTOCUCTEM U HX
B3aUMOCBSI3b. TEXHOJIIOTHYECKAsi aBTOMATHKA, aBTOMAaTHKa
yIIpaBJICHUS] HOPMAJIbHBIMH PEKUMaMH, TIPOTHBOABApUITHOE
ABTOMATHUYECKOE YIPaBJI€HUE IEKTPOIHEPreTUUECKUMHU
cuctemamu (OCC - npoTuBOaBapHiiHas aBTOMaTHKA).
ABTOMAaTHKa YIpaBJIeHUs IyCKOM U OCTAHOBOM Typ0oO- U
ruiporeHeparopoB. OCOOGEHHOCTH aBTOMATHYECKOTO




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

yrpaBieHus TypOoreHepaTopaMu aTOMHbBIX CTAHIUH.
ABTOMaTHYECKOE BKJIIOYEHUE CUHXPOHHBIX T€HEPATOPOB HA
napajuienbHy0 padoty. CrocoObl U yCIIOBUS BKIIOUEHUS.
ABTOMAaTHYECKUE CUHXPOHU3ATOPBI (MUKPOIJIEKTPOHHBIE U
MUKPOIIPOILIECCOPHBIE). ABTOMATUYECKOE PETYIUPOBAHHE
HanpspkeHus U peaktuBHoi MoiHoctu (APH u PM) B O9C.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE pPeryInpoBaHue
B030yxaeHus (APB) cuaxpoHHBIX MamuH. CUCTEMBI
BO30Y>KICHHSI CHHXPOHHBIX T€HEPATOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUTaTeiei. ABTOMaTuyecKue
PEryJiaTopbl BO30YXKACHUS IPONOPLUOHAIBHOTO IEHCTBUS.
ABTOMAaTHYECKHE PETYIATOPHI BO30YKIECHHS CUITBHOTO
neiicteus (APB CI). Muxkpomnpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMAaTUYECKOT0 PEryIupOBaHUS
koadurmentor Tpanchopmanuu (APKT)
Tpa"copmatopos ¢ ycrpoiictBamu PITH. ABromarnueckoe
yIpaBlieHNE PEaKTUBHON MOITHOCTHIO CTATUYECKHX €€
ncTouHnKOB — komneHcaTtopoB (CTK). Apromarnueckoe
pEeryJaupoBaHKUe YacTOThl U aKTUBHOM MoIIHOCTH B DOC.
[TepBuuHOE peryinupoBaHUe - aBTOMATUYECKOE
pEryJiupoBaHKe YacTOThI BpallleHUus TypOo- U
TUIPOTeHEPATOPOB. ABTOMAaTUYECKUE PETYIISITOPBI YaCTOTHI
Bpaienus (APUB). Buas! (ruapoanHamMudeckue u
anektporuapasandeckue APUB). Bropuunoe
PETYJINPOBAHUE - ABTOMAaTUYECKOE PETYJINPOBAHUE YACTOTHI
1 akTuBHOM MomHocTH (APUM) B O9C.
YacroToperyimpyomue 3JIeKTPOCTaHIUN U
AIIEKTPOCTAHIINHU, pabOTaIOIIHUE 110 AUCTIETYEPCKOMY
rpaduky Harpy3ku. OnTUMaiabHOE paclpeielieHne Harpy30K
MeXy 00bEeIMHEHUSIMHU, SHEPTOCUCTEMAMHU U
reiepatopamu. MHOroypoBHeBas uepapxudeckas APUM
Enunoii sueprocucremsl Poccuu. [IpotuBoaBapuitnas
aBTomaruka. HazHauenue, BUJIbI, IPEbABISEMbBIC
TpeOoBaHUs. ABTOMaTHUKa OTpaHUYEHUS HETOIYCTUMBIX
W3MEHEHUH JEUCTBYIOIIETO 3HAYE€HUS U 4aCTOThI
HaNpsDKEHUs: ABTOMAaTHKa OTpaHUYEHHUsI TIOBBIILIEHUS U
cHmkenus HanpsbkeHusa (AOITH u [JOCH). ABromaruka
orpanuueHus nosbiiieHus yactotel (AOITY). ABTromMaTKa
OrpaHHuYeHUs CHIKEeHUs 9acToThl (AOCY), BKITIOYaroIas
aBTOMATHUKY YaCTOTHOTO ITyCKa pPe3epPBHBIX T€HEPATOPOB
(AYIIl'), aBTOMaTUYECKYIO YacTOTHYIO pa3rpy3ky (AYP) u
JENUTEIbHYI0 aBTOMATHKY 10 YAaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTaHIMSAX. ABTOMAaTHKA NIPEAOTBPALLICHUS
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Hapymenus ycroiunoctu (AITHY). CiocoOs1 qo3upoBaHust
ynpasisomux Bo3aencTsuil. Llenrpannszosannas AITHY.
HeuentpanuzoBanneie ycrporctBa AITHY. ABromaTtuka
JUKBUJAIMU aCUHXPOHHBIX pexxuMoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiictBo AJIAP. ABTOMaTHueckoe
noBTopHoe BkiitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epBa (ABP).

16.

JIMarHOCTHKa BHICOKOBOJIBTHOTO 000PYIOBAHHUS

16.

Jnarnoctuka
BBICOKOBOJIBTHOTO
o0opynoBaHus

3amayyu COBpeMEHHOM nuarHocTuku. CoBpeMeHHas cuctema
JIMarHOCTHKA. JIMarHOCTUKA dJIEKTPUYECKON U30IISAUN
o0opynosanus BH. McnbiTanue n30141uu MOBBIIEHHBIM
MEPEMEHHBIM HANPSHKEHUEM: BBIOOD 3HAUCHHUS
UCIBITATEIBHOIO HANPSKEHUS, IPOLIelypa IPOBEACHHUS
UCIIBITaHUH, OLICHKA PE3yJIbTaTOB UCIIBITAHUI. MeTo bl
KOHTPOJISI KauecTBa TPaHC(HOPMATOPHOro Maca.
JlmarHocTHKa CUIIOBBIX TPaHC(HOPMATOPOB U PEAKTOPOB;
Ba)KHEHIIME (YHKLINOHAIBHBIEC Y3JIbl U CUCTEMBI,
ITO/JIEXKALIUE KOHTPOJIIO, METO/IBI M TEXHUYECKHUE CPEJCTBA
KOHTPOJIS 3TUX Y3JIOB M CUCTEM. XpoMmaTorpapuuecKuit
AQHAJIN3 PACTBOPEHHBIX I'a30B. McnpITaHUs N30ISILMH
MOBBILICHHBIM BBINPSAMIICHHBIM (TIOCTOSIHHBIM )
HanpspkeHueM. KoHTpoib M30J1KU TI0 CONPOTUBIIEHUIO,
O0COOEHHOCTH U3MEPEHHUS B CiIydae HEOJAHOPOJHOCTH
U30JIALUN.

17.

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

17.

Hanexnocts cucrem
3IEKTPOCHAOKEHHUS

OO01me cBeIeHNs O TEOPUH HA/IEKHOCTH TEXHUUECKUX
cucteMm: anekTposHepreruueckux (39C) u cucreM
anektpocHabxenus (COC). HamexHOCTh B TEXHUKE U
SHEpreTHKe. 3aJauu HaIeXKHOCTU IIPU IPOEKTUPOBAHUU U
AKCIUTyaTalMH 2JIEKTPOIHEPTETUUECKUX CUCTEM. BiusiHue
MIPUHIIMIIOB IOCTPOEHUS U OCOOEHHOCTEN yIpaBiIeHUs MpU
skcruryaTauu COC Ha ypoBeHb HaIEKHOCTU
anekTpocHaOxeHus. TpeOoBaHUS HOPMATUBHBIX
JnokyMeHToB. Kareropuu snextponorpedurene mo
HaAEKHOCTH AeKTpocHaOxkeHus. [IpuunHbl U Ppusndeckue
OCHOBBI BO3HUKHOBEHMS U pa3BuTus aBapuii B COC.
Knaccudukanms aBapwmii. Kimaccudukarnms oTkazos.
dusnueckas Npupoia 0TKA30B IEKTPOOOOpyAoBaHUsL. [5].
MareMaTrnueckuii annapar, UCIoJIb3yEMbI B TEOPUU
HaJE)KHOCTH TEXHUUECKUX (DIEKTPOIHEPTETUUECKHUX )
cucreM. Teopus BeposSTHOCTEH (OCHOBHBIE TIOHSTHS,
OCHOBHBIE TEOPEMBI, CITy4YailHbIE BEJIMUMHBI U 3aKOHBI UX
pacrtpenenenus). OCHOBHBIE TIOHITHS U ONPECICHIS
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TEOPHUH HA/IE)KHOCTU. ENMHUYHBIE U KOMIUJIEKCHBIE
MoKazaTesii. XapaKTepUCTUKHN HA/ICKHOCTH. 3aKOHbI
pacupeneneHus caydaiHbIX BEIMYMH B 337a4axX HaJAeKHOCTH
AJIeKTpOoCcHAOXKEeHUS (OMHOMUHAIBHOE PacIpeieiiCHUE,
pacupenenenue [lyaccona, moka3areiabHO€E paclpeaesieHue,
3aKOH PaBHOMEPHOI'O paclpeesieHUs] BEpOSTHOCTEH,
HOPMAaJIbHBIN 3aKOH paclpeesIeHHs], raMMa-pacipeiesieHue,
pacupenenenue BeiiOymia). Meroabl pacdyera rmokasarenei
HaAEKHOCTHU CUCTEM 3JIEKTpocHabkeHus. Meron pacuera
IIOKa3aTesIed HalEKHOCTH C HCIIOJIb30BAHNEM MOJIEIEH
ciyyaiHbIX nporeccos. [Iponeccel 0TKa3oB u
BOCCTaHOBJICHHI OJHO3JIEMEHTHOM cxeMbl. CHcTeMa,
COCTOSAILAsA U3 TIOCIEA0BATENbHBIX BOCCTAHABIMBAEMbIX
aneMeHToB. CUCTEMa, COCTOSIIAs U3 MTAPAILIIEIIbHO
COEIMHEHHBIX BOCCTAHABIMBAEMbIX 3JIEMEHTOB. Pacuer
IIOKa3aTesel HalEKHOCTU C Y4€TOM PEMOHTHBIX COCTOSTHUI
U IIPEIHAMEPEHHBIX OTKJIFOUEHHH 3J1IEMEHTOB. MeTo b
pacueTa nokaszaTesiell HaJl€KHOCTU CXEM AJIEKTPOCHA0KEHUS
10 CPETHUM 3HAUYECHHSIM BEPOSATHOCTEN COCTOSIHUS
a51eMeHTOB. CpeTHUE BEPOSITHOCTU COCTOSIHUSI 3JIEMEHTA.
BeposTHOCTH 0TKa30BOTr0 U 0€30TKa30BOr0 COCTOSIHUS CXEM
C TI0CJIe/I0BaTEeNIbHBIM COEIMHEHUEM AJIEMEHTOB.
BeposTHOCTH 0TKa30BOTr0O M 6€30TKa30BOT0 COCTOSIHUS CXEM
C MapajieIbHbIM COETUHEHUEM 3JIEMEHTOB. MeTos aHanu3a
BEPOSATHOCTEN COCTOSIHUN CUCTEMBI. MeTon ¢
HCIIOJIb30BaHUEM (DOPMYJIBI TIOJIHOM BEPOSITHOCTU. MeToIbl
CTPYKTYPHOTO aHaJIM3a CJIOKHBIX CXEM U UCIIOJIb30BAHUE UX
JUTSL OLIEHKU HaAEKHOCTU. MeToabl opManu3anuu npu
COCTaBJICHUH PACUETHBIX CXEM MO HaIEKHOCTHU C YUYETOM
(GYHKIIMOHUPOBAHMS CUCTEM CETEBOM U CHCTEMHOM
ABTOMATHUKH, PEJIEHHOM 3alIUThI, ONEPATUBHBIX
MEPEKITIOYCHHIA.

18. | ABTOMaTH3MpPOBAHHBIE CUCTEMBI KOHTPOJIS M yUeTa JIEKTPOIHEPTUU
18. | ABTOMaTH3MpPOBAHHbIE OcHoBHBbIE 337]aun Kypca. ABTOMaTH3alMs yueTa
1. | cucrembl KOHTPOJIS U AIIEKTPOIHEPTUU - HHCTPYMEHT MOBbIIIEHUS 3()(PEKTUBHOCTU

y4€Ta 3JICKTPOSIHCPTHUU

npoliecca MPOU3BOJICTBA, IEPEAAUHN, PACTIPEICICHUS U
noTpebaeHus anexTposneprun. Llenu u 3amayuu, pemaemMmoie
cucteMoi. [[pUHIIUTIBI TOCTPOCHHSI COBPEMEHHBIX CUCTEM
ACKYD. Tpebosanus k cuctreme ACKYD, nmpasuina yuera
ANIEKTPOIHEPTUU U MolHocTH. [IpaBuna yuera
ANEKTPUYECKOMN SHEPruu. TUITOBBIE TEXHUYECKUE
TpeOOBaHUS K CPECTBAM aBTOMATU3AIUU KOHTPOJIA U yueTa
anexTposHeprun 1 momHocT it ACKYD sneprocuctem.
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CocraB u TpeboBanus k KoHCTpyKuuu. [Tokazarenu
Ha3zHaueHus. TpeOoBaHUs 10 MUTAHUIO, TPOrPAMMHOMY
00ecrnevyeHnI0, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHEITHUM
BO3/JEHCTBUAM, 0€30I1aCHOCTH, HAJIEKHOCTH,
METPOJIOTHYECKOMY 00ECIIEYEHHIO U TEXHHUECKOMY
o0ciyxuBanuto. Opranu3zanus TOYEK U TPyYII yyeTa
aeKTpo3Heprur. OCHOBHBIE ONIPEIEICHUS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOTO U
TEXHUYECKOro yuera. [{enun yuera 351eKTpoIHEPruu.
Oynxiuu u 3anaun AUNCKYD npennpusituii cetei.
3amaun AUMC KYD ObITOBBIX OTpeOUTENEH. DTaIbl
CO37IaHUs U BBOJIA B KcIUTyaTaruio cucreMbl ACKYD.
[IpenmpoektHoe obcnenoBanue npeanpusaTus. Paspaborka
TEXHUUYECKOT0 3a7jaHusi. MoepHU3alus U3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee mMpoeKTUPOBaHUE
UH(POPMALMOHHO-U3MEPHUTEIHHOTO U HH(POPMALIMOHHO-
BBIUHCIUTENFHOTO KOMILIEKCOB. PazpaboTka 10KyMEHTOB 1O
METPOJIOTHUECKOMY obecrieueHnto. Komruiekramus.
CrpoutenbHO-MOHTaKHBIE PabOTHI. [lyckoHanamouHbIe
paboThl. OnbITHAS AKCIUTyaTalMsl. Y TBEPXKACHHUE TUIIA
CpeicTBa U3MEPEHUs U aTTEeCTalusl METOAUKU BbIITOJHEHUS
n3MepeHuil. McnblTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUI 00bEMHEHHOTO pbIHKa SHepruu. Ilepenaua
aBTOMATU3UPOBAHHOW MH(OPMALIMOHHO-U3MEPUTENBLHOMN
CUCTEMBI B IIOCTOSIHHYO dKCILTyaTanuio M3mepenue sHeprun
Y MOIIIHOCTH, IOTPEIIHOCTH U3MEPEHUI. MeTobl
M3MEpPEHUS MOUTHOCTU. MIHIyKITMOHHBIN CUETYHK.
[Mu¢possle cuetunku. [lorpemnoctu uzmepennii. Hebananc
ANIEKTPO3HEPIUH U MolHOCTU. KoMMepueckue norepu.
CrtpykTypa u cocTtaB u3meputenbHoro kommiekca ACKYD
W3mepurenbHblii kaHai. TpanchopmaTopsl ToKa,
TpaHcQOpMaTOPbl HAPSKEHUS, BTOPUYHBIE 1IETIH, CUETYUKHU
NIEKTPUYECKON dHEPruu. BinsHue 21eMEHTOB Ha
METPOJIOTMUECKHE XapaKTEPUCTUKN U3MEPEHUH.
WNudopmannonsslii kanan. OpraHu3anus KaHaJlIoOB CBS3H B
COOTBETCTBHUE C UEPAPXUUECKON CTPYKTYPOU MPEATPUSITHS.
Tunsl ycTpoNCTB CBA3M M KaHAJIOB IepeAayuu JaHHbIX. MX
HAJISKHOCTh U MPOMYCKHAasi CTOCOOHOCTh. TpeboBaHus 1 K
pPe3epBUPOBAHUIO KAHAJIOB CBSA3U U 0030p CYIIECTBYIOLINX
pemenuii. YcrpoiicTBo coopa u nepenaun nanubix (Y CIII).
Hasznauenue. TpeboBanus Kk pyHKIIMOHAIEHOMY COCTaBY,
napameTpam, XxpaHeHuto qaHHbIX [{eHTp 00paboTKu TaHHBIX.
ITepeuens pemaemblix 3axa4d. CocTaB U CTPYKTypa
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IIPOrpaMMHO-aNNapaTHBIX CPEACTB. TeXHUUECKUE CpeICTBA
U3MEpPEHUsl, XpaHEHHsI, Iepeiadn U 00paboTKK MHPOpMAITUT
B cucteme L{ludpoBrie cUETUNKH NEKTPOIHEPTUH.
TexHunueckue xapakrepuctuku. Hactpoeunsie mapameTpsl.
CepBuCHBIE BOBMOXKHOCTH, (PYHKIIUU U UX HACTPOMKA.
[TporpammHoOe obecrieueHue. Y CTpOHCTBO cOopa U mepeaadu
nanubiX (YCII). Texauueckue XxapaKTepUCTUKH.
Kondurypauus u vactpoiiku. Opranuzanus neHTpa
00paboTku naHHBIX. TpeboBaHUs K HHOPACTPYKTYpPE U
armapaTrHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JTaHHBIX. Y HUBEPCAIbHBIN aCHHXPOHHBINA IPEMO-
nepenatuuk. Murepgeiicsl. Kanans! ceszu B AUMCKYD.
CocraB 1 Ha3HAYEHUE POIPAMMHOTO KOMIUIEKCA CUCTEMBbI
ACKYD CocraB KoMILIEKCA TPOrPAMMHOI0 00ECIIEUEHUS.
Mopynbs agMuHUCTpaTopa cucteMbl. KoOMMyHHUKAIMOHHBII
MonyJib. baza nanHbIx. Moaynb cyObEKTOB pbIHKA
ANEKTPOIHEPIUH U MOIIHOCTH. CripaBOYHMKU. Moynu
IPOCMOTpa M 00pabOTKH JaHHBIX. MOIyH 3KCTIOpTa-
HMMIIOPTA.

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 Xoa0CTOM X0J1€ U TTO]T
Harpy3ko# (ko uiueHT Tpaicopmalui, OCHOBHbIE
ypaBHeHHUs). OCHOBHBIE YPABHEHMSI U CXE-MbI 3aMEIICHUS
TpaHncpopmaropa. HomuHanbHOE HanpspkeHue KOpOTKOTo
3aMbIKaHus, €ro BeI-00p. ONBITHOE OIpeieeHe
[IapaMeTPOB CXEMBI 3aMEILLIEHUS 110 PE3YIbTaTaM OIBITOB
XOJIOCTOTO X0/1a ¥ KOPOTKOTO 3aMbIKaHUs. I3MeHeHue
HanpspKeHUs: TpaHcpopmaTopa MpH U3MEHEHUH €ro
Harpy3ku. CriocoObl U CXeMbI pEryIMpOBaHUS HANIPSKEHUS
TpaHncpopmaropa. CXxeMbl U TPYIIIBI COEAUHEHUS] 0OMOTOK.
[TapannensHas pabora. HecummerpuyHasi Harpys3ka.
ABrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U MEPEXOIHBIX Mporeccax. ACHHXPOHHBIE
MatuHbl. KOHCTPYKIMS ¥ IPUHIMIT JeWCTBUS
acuHxpoHHoro asura-tens (AJl). Pacnpenenénnsie u
COCPEOTOUEHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KpYroBOT'O Bpa-IIAOIIErocs moisi B Tpex(as3HbIX 0OMOTKaX.
Psin cunxponHbIxX ckopocTeid. [IpuBenenue pabouero
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.
DJIEKTPOMArHUTHBI MOMEHT U MEXaHUYECKHE
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 CHHXPOHHOTO
rerepatopa (CI') mpu Harpyske. Peakius sikopst. OcHOBHBIE
YpaBHEHUS U BEKTOPHBIE IUArpaMMbl CHHXPOHHOM MaIllMHbI
(CM). [Tapametpst CI' B ycTaHOBHBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTO CI'.
[TapannensHas padora CI' ¢ ceTbto, CIOCOOBI U YCIOBHS
CUHXPOHM3AIMU. Y paBHEHUSI 3JIEKTPOMAarHUTHON 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 JOJKHBI
pearupoBaTh YCTPOMCTBA PEJICHOMN 3aUThl. Busl
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()a3HOT0 3aMBIKAHUS Ha 3€MJIIO B CETH C
M30JIMPOBaHHON HeWTpanblo. Kakne n3mMeHeHus napameTpoB
peKMMa IPU BO3HUKHOBEHUH KOPOTKHX 3aMbIKaHUH MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOEHHUS PEIEHHON 3aIUTHI.
BekTopHbI€ AMarpaMMbl TOKOB [P KOPOTKOM 3aMbIKaHUU 32
TpaHc(hOpMaTOPOM CO CXEMOM COeTMHEHUSI OOMOTOK
TpeyroapHUK/3Be3/a-11. MakcumasnbHast TOKOBas 3aIlIMTa.
Ornpesenenne mapaMeTpoB cpadaThIBAHUS U OIIEHKA
qyBCTBUTEIBHOCTH 3alUTHI. BapuaHThI cxem
M3MEPUTENIbHOTO OpraHa 3aluuThl. MakcuMallbHas TOKOBast
3alMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAMPSKEHHUIO.
ToxoBas orceuka. TokoBas 3ammTa co CTyIIEHYaTON
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
HarpaBiIeHus: MOIIHOCTU. ToKoBas HalpaBJIEHHAs 3allUTa CO
CTYINEHYATON XapaKTEPUCTUKOMN BBIIECPKKH BPEMEHU.
TokoBas 3amuTa HyJeBOH Mocie0BaTenbHOCTUH. ToKoBast
3amuTa 00paTHOM MOCIEI0BATEILHOCTU. 3a0UHas 3allUTa
JUHUHN 3nexTponepenadu. [lpunnun neiictBus, napaMmeTpsl
cpabareiBanus. [IpononsHast quddepeHnuanbHas TOKOBas
3alIuTa, IPUHLKII AEHCTBHS, HapaMeTphl CpabaThIBaHHUS.
[TpononsHas guddepeHuanbHas TOKOBas 3alUTa JTHHAH.
Huddepennmanbao-ha3Has 3amura TuHuM. [lonepeynas
g depeHmanbHas TOKOBas 3aIluTa, TPUHIUI IeHCTBUS,
cpabateiBanus. [lonepeunas auddepenuunanbuas TokoBast
HallpaBJIeHa 3alUTa NapaJlIeIbHbIX JTMHUM.
ABToMarudeckoe oBTopHoe BiimoueHue (AIIB).
Hasznauenue AIIB, tpeboBanust, npeapssisiembie Kk AIIB.
B03M0OXKHOCTH yCKOpEeHHs AeWCTBUS 3aILUThI IPU HATTMYUU
AIIB. [loBpexxaeHus: 1 HEeHOpMaJlbHbIE PEKUMBI paOOTHI
TpaHncpopmaropa. TpeOoBaHus, peAbABIsSEMbIE K pesleiHON
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.

Tabnuna 5
XapakTeprucTuka 00pa3oBaTelIbHON TEXHOJIOTUU
HaumeHnoBanue Kparkas xapakTepucTika
PacuerHoe 3amanne | BeimonHeHUe pacyeTHBIX 3aaHAN TI0 TEMAaTHKE COOTBETCTBYIOIIETO
npeaMera
PacueTtHo- KypcoBas paboTa o IpoeKTUPOBAHUIO TJIABHON CXEMBI SJIEKTPUUECKUX

rpaduueckas pabota | COeTUHEHU 3JIEKTPOCTAHIINH (ITOICTAHIINH ) UCXOS U3 3aJaHHBIX
YCJIOBUH U pEKUMOB pabOThI

Pemenne 3aga4 Pemenne HpO(bI/IJ'II)HI)IX 3aaa4 110 TEMaTUKE COOTBECTCTBYIOLIECTO




npeamera

Huckyccus Jluckyccus o TeMaTuKaM JUCIUILUIMH IPpOrpaMMBl IpodeccrnoHanbHOM
MEePENnoArOTOBKHU

5. OHEHOYHBIE U METO/IMYECKHUE MATEPHUAJIBI J1JI51 KOHTPOJIA
OCBOEHMSA PE3YJBTATOB OBYUEHUA

5.1. Tekymuii KOHTPOJIb

Texymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XAPAKTEPUCTUKAMU KOHTPOIBHBIX
3a/IaHui ¥ nipeacTaBieH B Tabmuie 1 npumokerus .

5.2. IlpomeskyTOUHAs aTTECTALMS

[IpomexyTouHas aTTecTalys Mo MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMeHa UITU
OTYeTa O CTAKUPOBKE B COOTBETCTBHH C YYECOHBIM IUIAHOM. XAapaKTCPUCTUKA 3aJaHHUN
npenacrasieHa B Tabnune 2 npunoxxenus I

5.3. UToroBasi arrecTanus
Hrorosas atrecranus o mporpamme mpoBOJIUTCS B GOPME umo2060u ammecmayuoHHOU
pabomwi. XapaKTepUCTHKA 3aaHui rpejacTaBieHa Taoimie 3 npuioxenus .

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

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

6.1. YuyeOHo-MeToqu4eckoe U MHGOPMALHMOHHOE o0ecneYeHue

a) ntureparypa HTb MOU:

1. ABTOomaru3anusi JUCIETYEPCKOrO yMpamieHus B snekTposHepretuke / Pex. FO. H.
Pynenxko, B. A. Cemenos . — M. : U3a-80 MOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00

2. ABToMartu3alus NEKTPOIHEPIeTUUYECKUX CUCTEM : YueOHoe mocobue uisi By30B IO
CIEUAIBHOCTH "ABTOMaTHYECKOE yIIpaBJcHHE AIIEKTPOIHEPTETUYECKUMU
cucremamu","DnerposHepreruueckue cucreMsl u cetu" / O. I1. Anekcees, u ap. ; Pea. B. IL
Mopo3kuH . — M. : DHeproatommusaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 ;

3. ABTOMaTHKa 3JEKTPOIHEPreTHUUECKUX CUCTEM : YdeOHoe mocobue JIIsi BY30B IO
crienuanbHOCTH "ABTOMaTHU3alMs NMPOU3BOJACTBA U pacipeneseHus sekTposneprun” / Pen. B.
JI. Kosuc, H. . OBuapenko . — M. : Dueprousaar, 1981 . —480 c.;




4. becnanos, B. f. DnexTpuyeckue MamuHbl | y4eOHUK Ui BY30B IO HAIPABICHHIO
"OnekTposHepreruka u anekrporexuuka" / B. . becmamos, H. ®. Kotenenenm . — 4-e
u3a. nepepad. u gom . — M. : Akamemms, 2013 . — 320 c. — (Bricmee mpodeccronanbHoe
obpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .,

5. Benukos, B. A. IlepexojHble 3JIEKTPOMEXAHUYECKHE IPOLIECCHI B 3JIEKTPUUECKUX
CUCTEeMaXx : y4eOHHK JJIsl QJIEKTPOIHEPreTUYECKUX clieuanbHocTell By30B / B. A. Benukos . — 2-
e u3J., nepepad. u gom . — M. : Beicmas mkona, 1970 . —472 c.;

6. Bonpaek, A. U. DnexkTpudeckue MamvHbl. BBeieHre B 3JIEKTpOMEXaHUKY. MalimHbl
MIOCTOSTHHOTO TOKa M TpaHchopMmaropbl : Yy4YeOHHUK Ui BY30B IO HANpaBJICHUIO
"DJIEKTPOTEXHUKA, ICKTPOMEXaHHUKAa U JIEKTpoTexHoysoruu" u "DnekrpodHepreruka" / A. .
Bonbaek, B. B. ITonos . — CII6. : TTutep, 2007 . — 320 c. — (Yuebnuk ais By30B) . - ISBN 5-469-
01380-4 .;

7. Wnpenpumk, B. MW. Dnexrpuyeckue CUCTEMbI M CETH : Yy4YE€OHUK s
ANEKTPOIHEPreTUYeCcKuX cnenuansuocreii / B. WM. Unenpuuk . — 2-e u3z., crep., nepened. ¢ 3.
1989 r.— M. : Anpsac, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .,

8. KosunoBa, M. A. KopoTkue 3aMbIKaHUsI B DJIEKTPOYCTAaHOBKaxX MEPEMEHHOT0 TOKa
HarpsbkeHueM cBbimie 1 kB : yueObnoe nmocobue no aucuurinHe "Toku KOPOTKOTO 3aMbIKaHHS"
no HanpasneHuto 13.03.02 "Dnextposnepreruka u anekrporexHuka" / M. A. Kosunoa, Hair.
uccnen. ya-t "MON" (HUY"MBOU") . — M. : U3a-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', "DIeKTpocHaOkeHHe"
HanpasneHus "Dnekrposnepreruka” / W. I1. Kproukos, B. A. Crapumnos, FO. I1. I'yces, M. B.
[Muparopos . — M. : U3mparensckuii jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

10. JIloktnoHos, C. B. DnekrposHeprernyeckue cucreMbl. KoHcnekT jekuuii : yueObHoe
nocobue Mo Kypcy "DIEKTPOIHEPreTUYECKUE CHCTeMBI" M0 Tpopuiaro "DIeKTpuyecKue
cTaHuuu" HampasieHus "DnekTposHepretuka u snekrporexHuka" / C. B. Jloktuonos, C. B.
Hlynsxenko, Ham. uccnen. ya-tr "MOU" . — M. : M3x-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
AJIEKTpOdHEpreTudeckoit cuctemel”" / A. A. I'mazynoB, Mock. suepr. ua-T (MOWN), u mp. — 1993 .
—-39¢c.;

12. Metoasl pacueTa YCTAaHOBMBIIMXCS DPEKUMOB DJEKTPUUYECKHX ceTeil : ydeOHoe
nocobue IO HampaBleHUIO "DIEKTpO’HEepreTMka W  3IJEKTPOTEXHUKA" 1O  Kypcam
"DnexTposnepreruueckue cucremsl" u " lansaue anexrponepenaun CBH" / O. B. {uuuna, C. B.
Jloktnonos, A. H. lllapos, C. B. lynexenko, Ham. uccnen. ya-t "MOU" (HUY"MBU") . — 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 SHEPrOCHUCTEM : YUeOHHUK JJIS BY30B 110 HAIIPaBJICHUIO
"Onextposnepreruka” / H. 1. OBuapenko ; Pex. A. ®@. [IpskoB . — 3-¢ u3a., ucnp . — M. :
Uz narenscknit 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 JJIs BY30B 110 HAIPABJIECHUSM
"TenmosHepreruka", "DnekTposHepreruka’, "JHepromammHoctpoenue” / O6m. pen. E. B.



AwmertucrtoB . — 5-e¢ m3a., crep . — M. : Usnatensckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9 .;

15. IlpaBuna ycTpoicTBa 3JIEKTPOYCTAaHOBOK . — /-€ u3x . — M. : Omera-JI, 2006 . — 268 c.
— (be3omacHocTs 1 oxpaHa Tpyza) . - ISBN 5-365-00299-7 .,

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

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

18. ®denoceeB, A. M. Peneiinas 3ammra 31€KTPOIHEPreTUUYECKUX cucTeM: Pernelinas
3amuTa cered : YyeOHOoe mocoOuWe I BY30B IO CIEUUATbHOCTH "ABTOMaTH3aUs
MIPOU3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. @enocee, M. A. degoceeB . — 2-¢
u3a.,nepepad. u gom . — M. : DHeproaromusaar, 1984 . — 520 c.;

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

20. YepnoOpoBoB, H. B. Peneiinas 3amura sHepreTH4eckux cucteM : Y4yeOHoe mocodue
IUTSL PHEPTETUYECKUX CHEIMAIbHOCTEN CpeJHUX MpodeccHoHaNbHBIX yueOHbIX 3aBeneHuii / H. B.
UYepuoOpoBos, B. A. Cemenos . — M. : Oueproaromuznat, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 ;

21. UIBenos, I'. B. DxoHOMUYeCKHE peKUMBI AIIEKTPUUECKUX ceTell : yueOHoe mocodue
mo KypcaM "DJIEKTPUYECKHUE CETH DJIEKTPONMUTAIOMUX CHCTeM" U "DIEKTpOIHEPTreTUUeCKue
cucTeMbl U ceTu" mo HampasieHuto "DnektposHepreruka” / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY) . — M. : U3natenbckuii tom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

22. Ilynexenko, C. B. AIropurMbl aBTOMAaTH3UPOBAHHBIX PACUETOB CHCTEM
AJIeKTpOoCcHaOXkeHUs : ydeOHoe mocodue o Kypey "ANropuTMbl aBTOMaTU3UPOBAHHBIX PACUETOB
cHCTeM 3JIeKTpocHadkeHus" o HampasieHuto "DnekrposHepreruka” / 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) nmutepatypa ObC u B/I:

1. bonoroa B.B. , Porazes H/I. , 3yOkoBa A.I. - "DxkoHoMHKa 5>HepreTuku",
WznarensctBo: "Usnarensckuit 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 NpPEAnpUATHid 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'.- "Onekrporexunyeckuil cupasounuk: B 4 1. T. 3. IlpousBoxacrso,
repeniaya u pacrpeeneHue sJekTpuyeckoit saneprun”, M3garenscro: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

5. XKykoB B.B.- "DnekTpudeckas dYacThb OJJICKTPOCTAHIIMM C Ta30TypOMHHBIMH U
napora3oBsIMu ycraHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

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

7. HacsipoB P.P.- "Vnpapnenue kadecTBoM 3iiekTposHepruun', M3parenscto: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

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

9. Cauenko O.B.- "[lotepu 351€KTpO3HEPIHH MPU €€ TPAHCIOPTE MO 3IEKTPUUYECKUM
CEeTSIM: pacyeT, aHaJlu3, HopMUpoBaHue u cHkenue", M3narenscreo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

10. CoxkomnoBa M.B.- "DnekTpodu3nyeckue OCHOBBI TEXHUKH BBICOKHX HAIPSIKCHHMA',
HzparenscrBo: "MOBU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

11. IlIBemoB I'.B.- '"T'opoackue pacnpenenuTesbHble DJIEKTPUYECKHE  CeTh'",
WsparenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. IBenos I'. B., CumaueBa O. B., Capuenko O. B.- "[lotepu amekTposHepruu mpu ee
TPAaHCHOPTE MO DBJIEKTPUYECKUM CETSIM: pacyeT, aHajliu3, HOPMHPOBAHME M CHUXEHue'",
WznarensctBo: "Usnarensckuit sjom MON", Mocksa, 2013 - (424 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72266;

13. HIBenos I'.B.- "OnexrtpocHaOkeHHE TOPOJOB: 3JIEKTPONOTPEOICHNUE, pacUETHbIE
Harpy3Ku, pacrnpeaenutensbie cetn', M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyembie JbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenue

Jns  peann3anuu  JIOTIOJIHUTENFHOW 00pa3oBaTeIbHONM MPOTrpaMMBbl  IPUBJIEKAIOTCS
MpenojaBaTeNd U3 4Yuclia ITaTHBIX HayyHo-mefarornyeckux pabotHukos ®I'bOY BO «HUY
«MBOW» wu nuna, npeacraButenu paborojartenel wiaM  o0ObeIMHEHMHA paboTonaTemnei.
Nndopmanus o kaapoBoM oOOECHEUEeHUU JTOMOJHUTENbHOM 00pa3oBaTeNbHON MIpOrpaMMbl
IIpe/ICTaBJICHA B IPHIIOKEHNHU /1.

CBeneHuss O  PYKOBOJAWUTEIE  JOMOJHUTEIbHOW  00pa3oBaTeNbHOM  MPOrpaMMBbI
IIpe/ICTaBlIeHbl B IpuioxeHue E.

6.3. ®DunancoBoe odecreyeHue



[Iman pacxomoB © pacueT OOOCHOBaHHMS CTOMMOCTH IO  JONOJHHUTEIbHOM
o0pa3oBaTenpHON MporpaMmMe mpeicTaBieHbl B mpuiioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJCTB CIIylIaTesel
WIM 3aKa3YUKOB, 10 HAMpaBICHHUIO KOTOPHIX MpoBoAMTCA oOydeHue. B kauecTBe 3aka3umka
MOTYT BBICTyNaTh paboToaaTesnu, yHUBEpCUTETHl (B ToM uymciae MDOU), rocynapcTBEHHbIE
CTPYKTYpPHI U IPOYHE YUACTHUKH 00pa30BaTEIBHOIO PhIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecriedyeHue

MarepraabHO-TeXHHUECKUE YCIIOBHS PEaM3allii JIONOJHUTEIbHOW 00pa30BaTeIbHOM
IIpOrpaMMBI MpecTaBieHb! B [Ipunoskenun 3.

Kanenmapusiii rpadguk yuyeOHOTO mporiecca pa3padbaTbiBaeTCs ¢ y4eTOM TpeOOBaHHM K
Ka4yecTBY OCBoeHHUs M 1o 3ampocam oOyuarommxcs ([Ipunoxenne UM). Pacrimcanue 3aHsTHiA
pa3pabaThIBaeTCs Ha KOKAYIO PeaM3yeMyI0 IPOrpaMmy.

JIMCT U3MEHEHU (AKTY AJIN3ALIAN)

Ne /it CopepxaHue U3MEHEHUs (aKTyaJu3alnn) JlaTa yTBep>KaeHus N3MEHEHUN
1 [IporpaMMa akTyanu3upoBaHa U yTBEpXKICHA 16.01.2023

PYKOBOI[I/ITGHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o CeeneHuna o enagensue L3N M3KU
O6pa30BaTeJ'ILHOI/I Bnageney Koeanes 0.W. HI/I
IIpOrpaMmaI MaeHTndmKkaTop R09bc37b9-KovalevDmI-bf54cea? KOBaJIeB




