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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Iles1b.IOATOTOBKA CHEIMATINCTOB IyTeM (OPMUPOBAaHUS HOBBIX HPOQECCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIS AEATENbHOCTH B cdepe «IIeKTPOIHEpreTuka M
AJIEKTPOTEXHUKA» Tpoduiisa "DIEKTPOIHEPIETHUECKHUE CHUCTEMBl M CETH" ¢ TNPUCBOCHHEM
kBamuukanmu ~ "PaboTHMK B cdepe  INEeKTPOIHEPreTUKM U IJIEKTPOTEXHUKHU'.
IIporpamma siBiisseTCSl IPEEMCTBEHHOM K OCHOBHOM 00pa3oBaTeNbHON IMpOrpaMMe BBICHIETO
oOpa3oBanus HanpaBiaeHuss NoAroToBkU 13.03.02 «DneKTposHepreTuKa u 3MEKTPOTEXHUKAY.

IIporpamma cocTaBiieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM  BBICHIETO
oOpa3zoBaHMs MO HampasieHuio moArotoBku 13.03.02 DnexTposHepreTHka M 3JIEKTPOTEXHUKA,
yTBEpkJACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ IpodeccnonambubiM  cranmaptom 20.032  «PaboTHUK TIO OOCITY>KWBAHHIO
00Opy/nOBaHUsl TMOACTAHLUN DSIEKTPUUECKUX CETEei», YTBEP)KICHHBIM TMpuKazoM MUHTpyna
31.08.2021 r. Ne 611n, 3apeructpupoBanHbiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBEHb KBanu(pUKaLUU 6.

- ¢ Ilpodeccuonansupiv  crangaproM 20.041 «PaGoTHHK TIO OMNEPATUBHO-
TEXHOJIOTUYECKOMY YIPABIEHUIO B JIIEKTPUYECKUX CETIX», YTBEPKICHHBIM IMPUKA30M
Muntpyna 14.05.2019 r. Ne 3271, 3apeructpupoBanHbiM B Muntocte Poccun 16.07.2019 1. Ne
55292, ypoBeHb KBaIupUKauu 6.

- ¢ [Ipodeccnonansubm crarmapToM 20.012 «PaboTHUK MO OpraHU3alluu IKCILTyaTaIlluu
ANEKTPOTEXHUYECKOTO 0OOPYIAOBAHUS TEIUIOBOM 3JEKTPOCTAHIIUUY, YTBEPKIACHHBIM MPUKA30M
Muntpyna 06.07.2015 r. Ne 4281, 3apeructpupoBanHbiM B Muntocte Poccun 29.07.2015 r. Ne
38254, ypoBenb kBanudpukanuu 6.

®opma peanuzanum: odyuenue B MOU.
®opma 00yUeHHA320THAS.

Pexum 3aHATHH:

Pacniucanme 3aHATHII 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymnibl. KOHKpeTHbIE 1aThl IPOBEICHUS 3aHATHHA
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNbHBIX ycayr. JlaHHbIE pacliicaHus XpaHsITCs
B DJIGKTPOHHON CHCTEME ydeTa XO0Jla peajii3allid MporpaMmsbl npu ee Hanmuuuu. [lpu mobOom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosiee 40 4acoB B HEENI0, BKIIIOUYast
BCE BHJIbI ayTUTOPHOHN M BHEAYAUTOPHOU (CAaMOCTOSATENHLHON) YueOHOH paboThI ciyiaTess.

TpeGoBannss K YPOBHIO NOATOTOBKH CJaymiaTess, HeOOXOQUMbIe I OCBOCHHS
NPOrpaMMbLINLIA, >KEJAIOIIe OCBOUTH JIOTIOJIHHUTEIbHYIO 00pa30BaTelIbHYIO MPOrpPaMMYy,
JIOJDKHBI MMETh WJIM MONy4aTh BhICIIEe WM cpeHee MmpodeccuoHanbHoe oOpa3oBanue. Hanmmune
YKa3aHHOTO O00pa30BaHUs JOJDKHO MOATBEPKAAThCA JIOKYMEHTOM TOCYJapCTBEHHOIO WIIU
YCTaHOBJICHHOTO 00pa3lia, WM aKaJeMUYeCKOH CIIPaBKOW O MPOX0XKICHUN O0yUYEeHHUS.

BoinaBaeMblii JOKYMEHT: IIPH YCIICITHOM HPOXOKICHUN IPOTPAMMBI U C[aue UTOTOBOU
aTTeCTAallMd BBIAAETCS JTUIUIOM O TPO(ECCHOHATBHON TMEPENOArOTOBKE YCTAHOBIEHHOTO
oOpa3a.



Cpoxk neiicTBHSI HNTOTOBbIX JOKYMEHTOB

Cpok IeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPaBUII IO padoTe
C mepcoHaloM B cdepe NeATENbHOCTH HaHHOW MPOrpaMMBbl, YCTAHABIMBACTCS Ha OCHOBE
COJICp KaHUs TIPOTPAMMBI U COCTABIISACT (B To/1ax): 0ECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

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

ONTUMAIILHBIE CIIOCOOBI X | SJICKTPOIHEPTETHKH U JICKTPOTCXHHKH. .
pEIICHUs, UCXOMS U3
JCUCTBYIOIIUX MPABOBBIX | YMeETh:

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

Braners:

- BbIOOpOM HamOoiiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHMS 3aj1ad,
VUUTBHIBAs JICHCTBYIONIWE IPABOBBIC HOPMBI M 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

YMeTn:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTUYECKHUI aHaAIu3;

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

- BimageTs HaBBIKAMH MCIIOJIB30BAaHUS CUCTEMHOTO ITOAXO0JA JUIS
pellieHusl MOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
AIIEKTPOTEXHUKHU.

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYAOBBIE PYHKIIMH B COOTBETCTBUHU C MPOGECCHOHATBHBIM CTaHAapTOM (Tab. 2).

6.



Tabnuua 2
ITpakTHKO-OpHEHTHPOBAHHbBIC TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHMS ITPOrPaMMBbI

TpynoBbsie QyHKIINU TpeboBanus K pe3yabTaTaMm

20.032 «PabOTHHK 10 0OCITYKUBAaHUIO 000PYAOBaHUS MTOACTAHIINI SJICKTPUUECKUX CETEH»
I1K-828/G/01.5/1 TpynoBbie neHCTBHS:
CHOCOOEH OCYIIECTBIIATh - IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
MOHUTOPHUHT OCMOTPOB 000pYIOBaHMS MOJCTAHLIUN DIEKTPUUYECKUX CETel,
TEXHUYECKOI'O COCTOSIHUSL | OLlEHKa KadyecTBa pPaldOT MO 0OCTy)KHMBaHUIO OOOpYHOBaHUS
obopynoBaHus MOJCTAaHLINMI JIEKTPUUECKUX CETEM.
HOJICTAHIINU
ANEKTPUYECKUX CeTeH Ymenus:

- CaMOCTOSATeNbHO TOJICP)KMBATh W MOBBIIIATH YPOBEHBb
podeCCHOHAIBHON KBATM(UKAIIHH;

- AHamu3WpoBaTh W TPOTHO3HPOBATH CHUTYAI[MIO COCTOSHUS
000pyI0BaHUs TIOJCTAHINI AIEKTPHUECKUX CETEH.

3HaHus:

- Hopmbel u TpeGoBaHus, CTaHAApPTHl 1O HUCIHBITAHUSAM
000pyI0BaHUs MOJCTaHIINI BIIEKTPUUECKHX ceTei,
IIyCKOHAIA/IKE;

- XapakTepHble TPU3HAKH TOBPEKICHUN 00CITyKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CETEeH;
- OCHOBBI ANEKTPOTEXHUKH.

20.012 «PaboTHHUK MO OpraHU3alMy HKCIUTyaTal[MH IEKTPOTEXHUYECKOTO 000py10BaHUS
TEIJIOBOM JIEKTPOCTAHIIUN

ITK-495/A/02.5/1 TpynoBbie neiCTBHS:

CIOCOOEH BBITIOJHATh - CocraBnenne  rpaguka  00X0#OB U OCMOTpOB

pocThbie padoT Mo ANIEKTPOTEXHUYECKOTO  OOOpYyJIOBaHUS,  MEXaHU3MOB  H

TUTAHUPOBAHHIO YCTPOMCTB,  HAXOISIIMXCSI B  BEICHWM  IOJPA3/ICICHUS,

HKCIUTyaTallH OIEepPaTUBHBIM EPCOHAIOM;

AIIEKTPOTEXHUIECKOTO - TlogroroBka mepeyHs pabOT MO TEKYMIEH AKCIUTyaTaluk M

000pyI0BaHUs IUIaHA  MX  BBIOJHEHHS  MEPCOHAJIOM  COBMECTHO  C
PYKOBOJIUTEIIEM, OTBEYAIOIIIUM 3a IKCILTyaTaIuio

SJICKTPOTCXHUYCCKOTO O60py,Z[OBaHI/I$I.

YMenus:

- CocTaBJIATh OTYETHBIE IOKYMEHTHI;

- Ompenenats COCTaB U TOCIEJOBATEIBHOCTh HEOOXOAUMBIX
JeNCTBUI MU BBHINOJIHEHUN padoT;

- AHanu3upoBarh UHGOpMAIUIo, GOPMUPOBATH MPEICTABICHUE
0 CUTYalIUH.

3HaHus:

- TpeOoBanust  oxpaHbl  Tpyda T@pH  OSKCIUTyaTaluu
AIIEKTPOYCTAHOBOK (11 COCTABICHHsSI NEpEUHs paboOT B MOPSIKE
TEKyIIEel IKCIUTyaTaIiun);

- [IpaBuya sKCIUTyaTaluy 3JIeKTPOTEXHUYECKOT0 000PYAOBaHMUSL.

20.041 «PabOTHUK 10 ONEPATUBHO-TEXHOJIOTHYECKOMY YIIPABJICHUIO B 3JIEKTPUUECKUX CETIX»




I1K-1278/C/01.5/1 TpynoBbie neicTBUS:

CIOCOOEH OCYIECTBIIATh - IIpoBenenue BHU3yaJlbHOTO OCMOTpa Ha OTCYTCTBHE Ae()EKTOB
BBIITOJIHEHUE 00CITyKUBAaEMOU 3JIEKTPOYCTAaHOBKU;

HOJIrOTOBUTEJIBHBIX - IlpoBepka OTCYTCTBHUSA B 3JIEKTPOYCTAHOBKAX ITOCTOPOHHMX
MepOHpHHTHﬁ, Jian, MCXaHUM3MOB, ITOCTOPOHHUX MPCIAMETOB IICPCH Ha4YaJIoOM
IPEIIECTBYOLINX OIEPATUBHBIX MEPEKIIOUCHUH;

OlepaTUBHBIM - O3HakOMJIEHME C COCTOSSHUEM  AJIEKTPUYECKOW  CETH,
NEPEKIII0YEHUAM U3MEHEHUSMU B CXEMax  DJJEKTPUYECKHX  COEAMHEHUIt

00CITy’)KMBaeMOT0 0O0OBEKTA.

Ymenus:
- UuraTh rpaduueckue cXeMbl MIEKTPUICCKUX COSTUHEHU;
- PabGortate Cc omepaTMBHOW W TEXHUYECKOW JOKYMEHTAIIUEH,

He00X0IUMOMI TUTS 3¢ pexTUBHOTO BBIIIOJTHEHUSA
po(hecCHOHANIBHBIX 3aJ1au.

3HaHus:

- [IpaBuina TEXHUYECKON 3KCIUTYyaTalluH JICKTPUYECKUX CTAaHLIUN
U CETeH;

- MHCTpYKIMSA 1O OKAa3aHUIO IEPBOM IOMOIIMU IPU HECUACTHBIX
Ciy4asx Ha IIPOU3BOJCTBE.

2.2. XapakTepucTHKa HOBOr0 BHJIa NPOo(eCcCHOHAJIbHON AesiTeJJbHOCTH, HOBOM
KBAJIM(pUKALHUU

B pesynbrare  OCBOEHHMS ~ JONOJHMUTENBHOM  00pa3oBaTeiabHONH  IPOrpaMMBI
«Onexmposnepeemuyeckue cucmemvl U cemu» CIylIaTeNlb JOJDKEH OBITh T'OTOB K oOnactu
npo¢eccCHOHATLHOMN 1eATEIbHOCTH, 0OBEKTaM U 331a4aM.

Oobnacmo/chepor  nipodecCHOHATBHON — JEATEIBHOCTH  CAyIIATENs,  MPOIICAIIEro
o0y4yeHue 1o nporpaMMe NpoQeccuoHaNbHOM MepenoroTOBKH BKIIIOYAET:

- 40 CkBO3HBIE BH/IbI NPOPECCUOHATBHOMN JESTENILHOCTH B IPOMBILIEHHOCTH (B cepax:
MPOEKTUPOBAHUS U JKCIUTyaTallUd 3JIEKTPOIHEPTETUUECKUX CHUCTEM, AJIEKTPOIHEPreTHUECKUX
KOMILIEKCOB, CUCTEM DJICKTPOCHA0KEHUS, aBTOMATU3AIINH U MEXaHH3AIMX TIPOU3BOJICTBA).

- 24 ATOMHas IPOMBIIUIEHHOCTH (B c(hepax: MPOEKTUPOBAHUS U HKCIUTyaTal[Ml OOBEKTOB
AJIEKTPOIHEPTETUKH; TEXHUYECKOTO OOCITY)KMBAaHHSI ¥ PEMOHTA DIIEKTPOMEXaHHUYECKOTO
o0opynoBaHus).

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

- 16 CTpoUTENbCTBO M KWINIIHO-KOMMYHAJIBHOE X035ICTBO (B chepe MPOEKTUPOBAHUS U
IKCILTyaTaIil 0OBEKTOB AIMEKTPOIHEPTETUKH).

- DIEKTPOIHEPreTHKA U IEKTPOTEXHHKA.

- DIEKTPOIHEPTrETHUECKUE CUCTEMBI U CETH.

Oobvexkmamu nipohecCUOHATBEHON NeITETLHOCTH SIBIISIOTCS:

- DJIEKTPUYECKUE CTAHIIMH U TIOJICTAHITHH.

- IJICKTPOIHEPTETHUECKHUE CUCTEMBI M CETH.

- CHCTE€MBI 3JIEKTPOCHA0XKEHUS TOPOJOB, MPOMBIIUICHHBIX MPEANPUATHH, CEThCKOTO
XOSﬂﬁCTBa, TPAHCIIOPTHBIX CUCTEM U UX 0OBEKTOB.

- YCTQHOBKHM BBICOKOTO HAMPSDKEHUS PA3UYHOTO HA3HAUEHUS, DIICKTPOHU3OIIALNOHHBIE



Marepuabl, KOHCTPYKIUU U CPEACTBA UX JUATHOCTUKHU.

- pelsieliHas 3aImTa 1 aBTOMaTU3aus 3JIEKTPOIHEPIETUYECKUX CUCTEM.

- YHEPreTUYECKNE YCTAHOBKH, JEKTPOCTAHIIMY M KOMIUIEKCH Ha 0a3e BO30OHOBIISEMBIX
HCTOYHUKOB DHEPIUH.

- JJIEKTPUYECKUE MAIIMHBI, TPaHC(HOPMATOPHI, AIIEKTPOMEXAHMUECKUE KOMIUIEKCHI H
CUCTEMBI, BKJIKOYasl UX YIPABICHHUE U PETyJIUPOBaHUE.

- DIEKTPUYECKHE W DJIEKTPOHHBIC  anmaparbl, KOMIUIEKCBI UM CHCTEMBI
NEKTPOMEXAHUYECKUX U IJIEKTPOHHBIX aIlllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA M CUCTEMBI
YIPABJICHUS IOTOKAMU SHEPIUH.

- DJIEKTPUYECKAs U30JALHUSA NIEKTPOIHEPreTUUECKUX U DIIEKTPOTEXHUYECKUX YCTPOMCTB,
KaOenbHbIE M3JENIHUS U IPOBOJAA, IEKTPUUYECKUE KOHAECHCATOpPbI, MaTepHajbl U CUCTEMBI
IEKTPUUECKON M30JISILIUN IEKTPHUUECKUX MAlIMH, TPaHC(HOPMATOPOB, Kabele, 311eKTpUIecKuX
KOHJICHCATOPOB.

- JJIEKTPUYECKUI IPUBOJ U aBTOMATHKA MEXaHU3MOB U TEXHOJIOTHYECKUX KOMILJIEKCOB.

- DJIEKTPUYECKOE XO35MUCTBO U CETU MPEIIIPUATUI, OPraHU3aLNAN U yUPEKACHUN.

- AJIEKTPOOOOPYI0BAHNE HU3KOT'O U BBICOKOTO HANpPSKEHUS.

- IIOTEHIHAIIBHO OINACHBIE TEXHOJIOTUYECKHE MTPOLIECCH U MPOU3BOJCTBA dJIEKTPUUYECKON
JHEPIruH.

- METO/BI U CPEJICTBA 3AIUTHI YEIOBEKA, TPOMBIIIICHHBIX OOBEKTOB U CPEIbl OOUTaHHS
OT aHTPOIIOTEHHOTO BO3JIEHCTBUSA DJIEKTPUUYECKUX U MATHUTHBIX IOJIEH.

BeinmyckHUK IporpaMMsl 10JDKEH YMETh peliarh MpodecCUOHANbHbIE 3a0auu 110 BUAAM
npopAeaTeNbHOCTH:
Konempyxkmopckuii:
- [IpoexTrpoBaHuE MEKTPUUECKUX CETEN U IIEKTPOTEXHUUECKOI0 000py10BaHUSI.
IxenyamayuoHHvlL:
- DKCIUTyaTalus BBICOKOBOJIBTHOTO 3JIEKTPOOOOPY10BAaHUS JIEKTPUUECKUX CETEH.

B pesynbTare OCBOEHHS JOMOJHHUTEIbHON 0O0pa3oBaTeIbHON IMPOrpamMMbl CIIyIIATeNlhb
JOJDKeH o0ylajaTh  CHOCOOHOCTSIMHM K BBIIIOJIHEHHIO HOBOIO BHAA JeSTeJbHOCTH
COOTBETCTBYIOILIETO MPUCBAEMON KBaJH(puKanuu padOoTHUK B cepe JJICKTPOIHEPTeTHKH U
3J1eKTPOTEXHUKH.

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

3.1. TpynoeMKoCTb IPOrpaMMBbl

TpynoeMKOCTs IporpamMmbl BKJIXOYasi BCE BHJABl ayJIUTOPHOW W BHEAYAUTOPHOMN
(camocTosITeNbHOI) pabOTHI COCTABIISET:

- 20,6 3aUeTHBIX €IMHHII,

743 ax. u.

CtpykTypa mporpaMMbl C YyKa3aHHE€M HAMMEHOBAaHUS JUCHUUIUIMH (MOAyJel) u ux
TPYIOEMKOCTH Tpe/ICTaBlIeHa B Tab. 3.

VYueOHBIM TUTAaH JIOMIOJIHUTENILHONW 00pa30BaTebHONW MPOTPaMMBI  TPEJACTABICH B
MIPUIOKEHNE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.

Ta0mnuma 3
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3.2. Copepxanue nporpamMmmsl (padboume nNporpaMmMsl JMCHUILIMH (MO1yJ1ei)
Coneprxanne TUCIUILIAH (MOIYJIeH) IpeACTaBiIeHO B Ta0. 4.
Tabnuma 4
CopepxaHue TUCIUIUINH (MOZYJIeil)

Haumenosanue
JTUCITUTIINH (MOJTyJICH ) ConeprkaHue TUCIHUIUIAH (MOTYJIEH)

DNEeKTPOIHEPTETUUECKUE CUCTEMBI U CETH

9HeKTp03HepFeTquCKHe ‘ TeXHHKO-2KOHOMHYSCKHE OCHOBEI IMPOCKTUPOBAHUA




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

CHUCTCMBI U CCTHU

ANEKTpUUeCcKuX cereil. OCHOBHBIE 33/1a4i IPOECKTUPOBAHUS
ANEKTPUYECKUX ceTell. KanuTaibHble BI0KEHUS HA
COOPYEHHE BO3IYIIHBIX U KaOEIbHBIX JTMHHM.
KanuranbHble BIOXKEHHS Ha COOPYKEHHUE TOHMKAIOIINX
nojactaHmil. 3aepKKu Ha aMOPTU3ALIMIO U 00CTYKUBaHUE
ceTH. 3aTpaThl HA KOMIIEHCALIUIO ITOTEPD AIEKTPOIHEPTUHU B
cetu. lloHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
koddpuimenTa 3G PEeKTUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KPUTEPUS
skoHOMHYeCKOU I dexTrBHOCTH. Kitaccupukamms
noTpeduTeneil Mo CTeneHu HaJAeKHOCTH IEKTPOCHAOKEHUSI.
Omnpenenenne BEPOSTHOTO yiiepOa OT mepepriBa
anekTpocHaOxkeHus. bamaHcel MomHOCTEH B
AJIEKTpOIHEpreTrdeckont cucreme. CocTapisoniye 6aJaHncoB
AKTHUBHOM M pEaKTUBHOI MOILHOCTH B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX U PalOHHBIX CETX.
BrisiBieHre He0OX0IMMOCTH YCTAHOBKH JTOTIOJTHUTEIbHBIX
HMCTOYHUKOB PEAKTUBHOW MOIIHOCTH. ICTOUHMKH
PEaKTUBHOM MOILIHOCTH B 3JIEKTPUUECKUX CUCTEMAX, UX
TEXHUYECKHE U SKOHOMUYECKHE XapaKTePUCTUKU. BrIOOD
MOIIIHOCTH U TUIIa KOMIICHCUPYIOLIUX YCTPOUCTB 1O
YCJIOBHSIM OajlaHCca peaKTUBHOM MOITHOCTH B DJIEKTPUUECKON
ceTH. [IpuHIMIIBI PKOHOMUYECKOTO pa3MELICHUS
KOMIIEHCUPYIOIIMX YCTPOUCTB Ha MOJACTaHIMSIX ceTH. BbIOOp
OCHOBHBIX [IapAMETPOB JEKTPUUECKUX CETEH IIPH
npoekTrpoBaHuU. OCHOBHBIE TUIIBI KOHPUTypaLuii CXeM
NIEKTPUYECKUX CETEN U X KAYECTBEHHBIE XapAKTEPUCTUKH.
Bb160p HOMUHAJIBHOTO HaNpsKEHUS! y4acTKOB ceTu. BeiOop
YCTQHOBJIEHHOM MOIIIHOCTH TPAaHC(OPMATOPOB
MOHMKAOLIUX MOICTAHIUI: 5)KOHOMUYECKOE KOJIMYECTBO U
HOMHUHAJIbHBIE MOITHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTpaHUYEHUSs, I0IYCTUMBIE IEPETPY3KHU B PA3IUUYHBIX
pexxumax. Beibop cxeM pacrpeaenuTeNbHbIX YCTPOUCTB
MOHMKAOIIUX MoACTaHIUI BpiOOp MpOBOIOB BO3YLIHBIX
JIMHUAN ¥ CEYEHUH TOKOBEYIINX KU KaOemeu:
HKOHOMUYECKHE TapaMeTphl, TEXHUUYECKHE OTpaHUuEHUS,
JIOITYCTUMBIE TIEPETPY3KH B paOOUUX peKUMax. AJITOPUTM
BbIOOPA ONTHMAJILHOTO BapUaHTa CXEMBI CETH.

DneKkTpoMexaHuKa

DneKkTpoMexaHuKa

OnexTpudeckrue MauHbl. TpanchopmaTopsl. Pexumbl
paboThI ANEKTPUYECKUX Ma-IIKH (JABUraTeNb, TOPMO3,
reHeparop); npeodpazoBaHUe YHEPTUN B ITUX PEKUMAX.
KoHcTpyknus u npuHuun aedcTBus TpaHcopmaropa.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

PaboTa TpanchopmaTopa npu X0JI0CTOM XOJ€ U O[T
Harpy3ko# (koa¢uirenT Tpaachopmaiii, OCHOBHbIE
ypaBHeHMs1). OCHOBHbIE YPaBHEHUS U CX€-Mbl 3aMEILEeHUS
Tpancpopmaropa. HomuHansHOe HanpspkeHue KOPOTKOTO
3aMBbIKaHUs, €ro BbI-00p. ONBITHOE OIpe/IesIeHUE
[IapaMETPOB CXEMbI 3aMELLEHUS 110 PE3yIbTaTaM OIBITOB
X0JIOCTOTO XO/1a ¥ KOPOTKOTO 3aMblKaHus. M3MeHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MpH U3MEHEHHH €T0
Harpy3ku. CriocoObl ¥ CXeMbl PErYIMPOBAHUS HANPSHKEHUS
TpaHnc@opmaropa. CXxeMbl U IPYyMIbl COEUHEHHS] 0OMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXOIHBIX IIporeccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAIIL JEHCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenénusie u
COCPEIOTOUYCHHBIE OOMOTKH. Y CIIOBUS MOJTyYESHHS
KPYrOBOI'0 Bpa-1aloIEerocs 1nos B Tpex@a3Hbix 00MOTKAX.
Psan cunxponHbix ckopocteil. [IpuBenenue padbouero
mpolecca aCHHXPOHHOU MamuHbl (AM) K pabouemy
npoiieccy Tpanchopmaropa. OCHOBHbIE YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTpsl cxemsl
3amernenust AM, ux GU3NIECKU CMBICII.
DJEKTPOMarHUTHBIM MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTHKU.
Ycnosus ycroituuBoii pabotel AZl. TpebGoBaHMsI K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyulieHue mycKoBbIX
cBoiictB AJl. CriocoOsl peryapoBaHus CKOPOCTH.
CunxpoHHbIe MaIMHbl. KOHCTpYKIIMS ¥ TPUHLIMIT JEHCTBHS
CUHXPOHHOM MalllMHbl. MarHUTHOE 10JIE CHHXPOHHOIO
rerepatopa (CI') npu Harpy3ke. Peakius sikopst. OcCHOBHbIE
YPaBHEHHUS U BEKTOPHBIE THAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). ITapametpsi CI' B ycTaHOBUBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTrO CI'.
[Tapannensuas padora CI' ¢ ceThlo, CIIOCOOBI U YCIIOBUS
CUHXPOHM3ALMH. Y PAaBHEHUSI 3JIEKTPOMArHUTHOM MOIIIHOCTH
U MOMEHTA. YTI0oBbIe XapakTepuctuku CM, cratnueckas
ycroifunBocTh. U-00pa3Hble XapaKTepPUCTUKU

3. | OcHOBBI ANIEKTPOOE30MIACHOCTH
3.1. | OcHOBHI TexHuKa 6€30MaCHOCTH KaK KOMIUIEKC MEp U MEPONIPUSATHUH,
ANIEKTPOOE30IIaCHOCTU oOecrieunBaroImuii 6€30MacHOCTb PaboT B

SJICKTPOYCTAaHOBKAX. OmacHocTh MOpaXCHUA JICKTPUICCKUM
TOKOM. MexaHU3MbI ﬂeﬁCTBHﬂ QJICKTPHUYCCKOI'0 TOKA Ha
OpraHu3M 4YCJIOBCKA. Bausane IIOCTOSAHHOI'O, ICPEMCHHOI'O 1




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TOKOB BBICOKOM 4acTOTBI. YyBCTBUTENBHOCTh OPraHU3Ma
4eJI0BeKa K JEMCTBUIO 3JIeKTpruuecKoro Toka. [loporu
4yBCTBUTEIbHOCTH, HEOTIIYCKAIOIIUNA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TeXxHuKH O€30MaCHOCTH MOTPEOUTENEH
AIEKTPOIHEPruu. DIeKTpoycTaHoBKH a0 1000 BoJIbT,
anekTpoycTaHoBkH Beie 1000 BoawT. I'pynmsl o
3JIEKTPOOE30I1aCHOCTH NIEPCOHANA, 00CITYKUBAIOLIETO
AJIEKTPOYCTAaHOBKHU. [IeHCTBYIOIME JIIEKTPOYCTAHOBKH.
ITopaxenue yenoBeka MeKTpudecKuM TokoM. ITyrn Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHUE K
TOKOBEAYIIIMM YacTsM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@DaxTOpBl, BAUAIOLINE Ha COIPOTUBIICHUE TEJIa YEIOBEKa.
Hanpsixenue npukocHoBenus. lllaroBoe HanpskeHue.
Bo3zneicTBue 3JeKTpUYecKoro ol Ha OpraHu3M YeJIOBEKa.
IIpaBuna okazaHus NEpPBOU IMOMOIIM ITIOCTPAAABIIEMY OT
NIEKTpUYECKOro ToKa. MckyccrBeHHOe nbixanue. Henpsamoit
Mmaccax cepana. OcBoOOKIeHNE TTOCTPAAABIIETO OT
JENCTBUA JIEKTpUIecKoro Toka. [Ipunsatue Mep npotus
nasnenus. [Ipusnedenue k cede BHMManwus. Kareropuu
IIOMEILEHUH 110 OIACHOCTH MOPAKEHUS IEKTPUIECKUM
tokoM. Kareropuu pabot B anekrpoyctaHoBkax. Hapsin.
Pacniopsbxenune. OpraHn3allMOHHO-TEXHUYECKHE
MEPONPUSITHS 110 OOECTIEUEHUIO OE30MaCHOT0 IPOBEACHMUS
paboT B 3NIeKTpOycTaHOBKaX. JIMIa, OTBETCTBEHHBIE 32
Oe30macHoe MpoBe/ieHNE padoT B ANEKTPOYCTaHOBKAX.
Opranuzanus padot no Hapsay. Jlomyck 6puraas! k padore.
[TpoBepka oTcyrcTBUS HanpsKEeHUS. [opsaaoK HamOKEHUSI
MIEPEHOCHBIX 3a3€MIICHUM. Y CTPOMCTBO 3a3EMJICHUN.
DNeKTpo3amuTHbIE cpeicTBa. OCHOBHBIE DJIEKTPO3AIIUTHBIC
cpelcTBa. JJoMOIHUTENbHBIE IEKTPO3ALIUTHBIE CPEACTBA.
Hcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 10 u Bbie 1000 BoabT. [lnakaTel u
3HAaKH. DJIEKTPOUHCTPYMEHT. JBoliHas n30maLus
aNeKTpouHCTpyMeHTa. [IpaBuna 6e30macHoit paboThl.
HcTounuky nuTaHus 3JeKTpOUHCTpyMeHTa. Mcnbitanue
U30JISALIUH, TPEOOBAaHUS K U3OJISALMU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIOCHBIE BUIIKU. THIIBI TPEIOXPAHUTEIIEH.
[IpaBuna 3aMeHbl NpenOXpaHUTENEH. JIeCTHULBI,
YCTpOHCTBO, paboTa, ucnbiTanus. Pabora Ha BeICOTE,
MOCTKH, ITOAMOCTBS, Jieca. bezonacHble pacCTOSAHUS ISl
Pa3IMYHBIX KJIACCOB HANPSKEHUS.

[Ipon3BOACTBO 2IEKTPOIHEPTUU




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

4.1.

[IpousBoacTBo
3JEKTPOIHEPTUU

CTpyKTypHBIE TEXHOJIOTHYECKHE CXEMBI, IPUHIIMIIBI padoT U
ocobennoctu KOC, TOL, I'9C, 'ADC, ADC, I'TOC.
I'paduixy Harpy3Ku SHEProCUCTEM U UX peasln3aus
Pa3IMYHBIMU TUIIAMU JIEKTPOCTAHIUH.
OneKTpo0oOOpPyI0BaHHUE HIIEKTPOCTAHLUI U OJCTAHIUM: -
BBIKJIFOYATEIIN 0aKOBBIE U MAJIOMACIISIHBIC; - 3JIETa30BbIE,
BaKyyMHBbI€, 2JIEKTPOMarHUTHbIE. BBIKIIIOUaTEIN HArPy3KH; -
pa3zbeAMHUTEIH, OTAEIUTEIN U KOPOTKO3aMbIKATEIIH.
CuHxpoHHBIE reHepaTopsl. Tumsl, mapameTrpbl. CUCTEMBI
oxyaxaenusi. Cucremsl Bo30yxaeHus. CUioBsie
TpaHchopmaropsl. Tumsl, napameTpsl. CUCTEMBI
oxyaxaeHusi. AprorpanchopmaTtopsl. Pexumsr padotst AT.
TennoBoii pexxum TpancdopmatopoB. TpeboBanus k cxemam
PVY. Cxemsl PY paananbHOro Tuma: CXeMbl ¢ OJHOU U €
JBYMs cUCTeMaMH COOpHbIX HIMH. CXEeMBbI KOJIBLIEBOT'O TUIIA.
YHpOILIEeHHbIE CXEMBI.

[lepenaya u pacnpeneneHue

QJICKTPOSHECPIUHA

[Tepenaua u
pacnpezeneHue
ANEKTPOIHEPTUH

OO0m1as XxapakTepUCTUKa JIEKTPUUECKUX CETEH.
Krnaccudukanus amekTpudeckux ceteil. MaTemaruueckas
MOJIJIb JIMHUY 3J1eKTponepenauu. [1-o0pa3Has cxema
3aMEILEeHMs BO3YIIHOM JIMHUH, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTUBHOE COIIPOTUBIICHMS, AKTUBHAS U €EMKOCTHAs
MIPOBOAMMOCTH, OCOOEHHOCTH CXEM 3aMEelleHUs JIMHUN
Pa3HOr0 HOMUHAJIBLHOIO HanpskeHus. IlapameTpsl cxemsl
3aMelIeHHs KaOenbHOM MTMHUN. PeXxuMHbIe XapaKTepUCTUKU
nuHUK. BekTOpHBIE AarpaMMbl TOKOB U HaPSYKEHUH.
[Tanenue nanpsokenus. lIpogosbHas u nonepednas
COCTAaBJIAIOLIME BEKTOpa NafeHus Hanpshkenus. [loreps
HanpspbkeHus. Onpenenenre napaMeTpoB yCTaHOBUBLIETOCS
pEeKMMa JIMHHUM: 110 TaHHBIM KOHIIA JINHUU; 110 JaHHBIM
Hayayia quHuU. [lapameTpsl U CXeMbl 3aMEIIEeHUs
TpaHc(hOPMATOPHOTO 000PYIOBAHMSI TOHUKAFOIIUX
nojAcTaHiuil. JIByxoOMoTounbsle Tpanchopmatopsl. Cxema
3aMEILEeHMs], ONIPEACIICHUE €€ ITapaMeTPOB 110 KaTaJI0KHBIM
JTaHHBIM TpaHcpopmaropa. OnpeneneHrue NoTepb MOITHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TPaHC(HOPMATOPHI.
Cxema 3amenieHus, ONpeeNIeHIE €€ TapaMeTpoB.
[Toacranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, TUIIOBasi MOIIIHOCTb
aBTOTpaHchopmaropa XapakTepUCTUKH IpauKOB
Harpy3ku. Bujpl rpaukoB Harpy3ku U UX XapaKTePUCTHKHU.
HauOonpias u HauMeHbIas Harpy3ku. ['ogoBoit rpaduk

Harpy3KkH o NpoAO0JKUTEIbHOCTH. Yucio yacoB




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

MCIOJIb30BaHusl Hanbounbieit Harpy3ku THO.
IIpencraBieHyre Harpy30K B PACUETHBIX CXEMaX
AIIEKTPUYECKUX CETEHl: CTAaTHYECKUMU XapaKTEPUCTUKAMU,
MOCTOSIHHOW HArpy3Koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBICHUSAMHU. PacyeTsl yCTaHOBUBIIUXCS
PEKUMOB IIPOCTENILINX IEKTPUUECKUX CETEl. 3aaun
pacueTra yCTaHOBHUBIIMXCS PeKUMOB. PacueTHbIe CXeMbI
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTh MOJICTAHIUH.
Pacuer pexxuma pa3oMKHYTO# ceTH MeTOJIoM "B J1Ba 3Tamna'.
Pacuer pexrMa KonbLIEeBOW CETH, TOUKA IOTOKOpAa3/ea.
Oco0eHHOCTH pacueTa OJJHOPOIHOM JIEKTPUUECKOM CeTH.
OmnpeneneHue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
MIEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE ITOTEPU MOIIHOCTH U
AJIEKTPOIHEPIMH B DJIEMEHTAX MIEKTPUIECKOU ceTH. Bpemst
MaKCHUMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelleHHne oTepb. OCHOBBI PEryJIMpOBaHUS HAMPSKECHUS
Y KOMIICHCAIIMU PEAaKTUBHOM MOIIHOCTH B JICKTPUUYECKUX
ceTsx. O01as xapakTepucTUKa pexXrMa HallpsDKEHUN U
croco6oB ero perynupoBanusa. Haubonbime paboune
HaINpsDKEHUS DIIEKTPooOopyaoBaHus. TpedoBaHus K
KaueCcTBY HampsbKkeHus. Perynupyromue ycTpoiicTBa U ux
BIIMSTHUE HA PEKUM HANPSKEHUIN: TeHEepaTophbl
AJIEKTPOCTAHLINN, KOMIIEHCUPYIOINE YCTPOHCTBA
(CUHXPOHHBIE KOMIIEHCATOPbI, KOHJIEHCATOPHBIE OaTapeu,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKHU
MIPOJIOJIHHOM KOMIIEHCAIIUH, PEaKTOPHI), TPaHCHOPMATOPHI C
perynupyeMbiM ko3 duimenTom tpanchopmanuu. OreHka
JIOCTaTOYHOCTH PETYJIMPOBOYHOIO JHAra3oHa
MOHIDKAIOIIET0 TpaHchopMaTopa.

PacueTsl TOKOB KOPOTKHX 3aMbIKaHUI

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU U

O61ue cBeeHUs 00 IIEKTPOMArHUTHBIX EPEXOTHBIX
nporeccax. KopoTkue 3aMblkaHus U UX KJIacCHU(PUKAIIUAL.
Jonyienus, npuHUMaeMble IIPH pacuere KOPOTKOTo
3ambikanus (K3). [lepexoaublit mporiecc mpu TpexdazHoMm
K3 B nienu 6e3 Tpancdopmaropos. [lonstue ynapHoro Toxa,
ynapHoro kos¢¢urnuenta. Metozs! onpenenenus Ta.
CxeMbl 3aMeleHus] TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ pacuenIeHHOH 0OMOTKON
HU3ILIET0 HaNpsKEHUs], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBaHus cxem 3aMerIeHusl.
[IpakTHyeckrie MeToIbl pacuera NepUoANUECKOM
cocrasistoneit Toka K3. Pacuer nelicTByIOLIEro 3HaYEHUS
nepuoandeckoi cocrapistoniei Toka K3 npu yganeHHbix
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K3. Meton TunoBbIX KpUBbIX. HecuMMeTpru4HbIE KOPOTKHE
3aMbIKaHUs, OCHOBHbBIE MOHATHUA. CXxeMa 3aMelleHHs
MIPSIMOM, OOpPaTHOM U HYJICBOM MOCIIEI0BATEILHOCTEH.
CxeMmbl 3aMeIlIeHHs U TapaMeTphl HYJIEBOM
nocyenoBareabHOCTH TpaHnchopmaropa (ATP). [Tpumeps! Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocienoBareabHocTH. Hecummerpuunsie K3. J[ByxdaszHoe
K3. I'panuuHbIe yca0BUs, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA M HANPSKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HampspbkeHus B mecte K3,
KOMILIEKCHas cxema 3amenieHus. Ognodasnoe K3.
['panuuHbIe YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA U HANPSKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMIUIEKCHas cxema 3amenenus. JIByxdasznoe K3 Ha 3emiio.
['panuuHbIe YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA U HANPSKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMILJIEKCHAs CXeMa 3aMEelICHUSI.

HepeXOI[HI)IG SJICKTPOMCXAHUYCCKHUEC NPOUCCChI

IIepexonHbie
NEKTPOMEXAHUYECKUE
IIPOLIECCHI

O6ume moustust 06 99C u ee pexxnmax. OnpeneneHue
napaMeTpoB cxeMm 3amerenns D9C i pacueTosB.
OrnpeziesieHre TOKOB U MOIITHOCTEH. Y CJIOBUS
cymecTBoBanus pexumoB DIC u ycroiunbocTs. [lonsTue
JUHAMHYECKOW YCTOWYMBOCTHU. Y CTOMYHUBOCTH
asyxMamnHHon O9C. JlomynieHys ¥ ynpoIeHus Ipu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctarnueckas ycroitunsocts OC. JlaBuHa
HaIpSDKEHUS, YCTOMYUBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
VY CTOWYMBOCTD CUHXPOHHBIX U ACHHXPOHHBIX JBUTaTEJICH B
CUCTEeMax 3JIeKTpocHaOxkeHus. Pe3ynbpTrpyromas
YCTOHYMBOCTb. MeponpuATHs M0 YIIY4ILIEHUIO
ycroiunBocty I9C (I0OMOIHUTENbHBIE). MeponpusTus o
ynydieHuto yeroiunBocti 99C (peKUMHBIE).

3J'ICKTpI/I‘-ICCKa$I 4acCThb CTaHI]

UH ¥ TIOACTaHIIUI

DNeKTpruYecKas 4acTh
CTAaHIIMH ¥ MOACTAHIINH

Cxewmnl anekrpuueckux coequnenuit TOL, KOC, I'DC u
I'ADC, ADC, noacranmuii. O01Iast XapaKTepruCTUKA
COOCTBEHHBIX HYXJ SJIEKTPOCTAHINI U MOACTAHIIUI
(Ha3HaueHWe, UCTOUYHUKH, CTPYKTYpa MOTpeOuTenei).
Cxembl anekTpocHabx)eHns coocTBeHHbIX HY)1 KOC, TOL,
ADC, I'DC u noacranumii. ITpo1oKATENBHBIN peKUM
paboTHI AIEKTPOYCTAaHOBOK. BBIOOP ceueHmil MpOBOTHUKOB.
Tepmudeckoe netictBue TokoB K3. DinexkTpoanHaMuyeckoe
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nerictBrue TokoB K3 Ha anekTpruiecKkue nNpoBOJIHUKU U
anmapatsl. PacdeTHble yCI0BHS BRIOOpA MPOBOTHUKOB U
anmnaparoB. BeiOop MpOBOJIHUKOB U AJIEKTPUUYECKUX
armnaparoB: BBIKIKOYATEIEH, Pa3beICHUTENEH,
BBIKJIFOUYATEJICH HArpy3Ku, OTACIIUTENCH,
KOpPOTKO3aMbIKaTENEM, TPEAOXPAHUTEIIEH, N3MEPUTEIIbHBIX
TpaHcGOopMaTOPOB TOKA U HanpsikeHus. OrpaHnYeHre TOKOB
K3. U3mepurenbHble Tpanc(hOpMaTOphl TOKA M HAPSKCHUSI.

OKOHOMUKA B OHEPICTUKE

DKOHOMMKA B YHEPIE€THUKE

CoBpeMeHHbIE TEHIEHIIUU Pa3BUTHSI TOIUIMBHO-
HHEPreTUYECKOro KomIulekca KanuraabHble BIOKEHUS B
sHepreTudeckue 00bekThl. OCHOBHBIC H 000POTHBIE (DOHIBI
DHEPreTUYECKUX NPeAnpusiTuii. Meronsl pacuera
ce0eCTOMMOCTH Ha DHEPTEeTHYECKYIO NIPOJYKIIHUIO.
Opranuzanus Tpyaa v 3apab0THOM M1aThl Ha
sHepronpeaAnpusaTusax. OCHOBHbIE MOJIOKEHUS METOAUKU
TEXHUKO-DKOHOMHUYECKUX PAacUy€TOB B SJHEPIE€TUKE.
@PUHAHCOBBIN IIAH SHEPTOIPEANIPHUSTHSL.

10.

TeopeTI/I‘leCKI/IC OCHOBBI JICKTPOTCXHUKHU

10.

TeopeTnyeckue OCHOBBI
3JIEKTPOTEXHUKHU

HavanpHbie cBeieHHs 00 2JIEKTpOMarHuTHOM moJie. Ooime
MOJIOKEHUS AIEKTPOHHON TEOPUU. DIIEKTPOMArHUTHOE TOJIE.
Onektpuyeckue saBieHus. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOTO T0Jis1. MarHuTHbIe siBieHus1. OCHOBHBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJI. DJIEKTPOMAarHUTHas
uHAYKIMA. OCHOBHBIE TIOHSATHUS TEOPUU DJIECKTPUIECKUX U
MarHUTHBIX LENen. DIEKTPUUECKOE COMPOTUBIICHUE.
JInHeHHBIE 1[ENH TOCTOSHHOIO0 TOKA. DJIEMEHTHI IIeTeH
MOCTOSIHHOTO TOKa. MeTobl pacyera Lenei mNoCTOSHHOTO
TOKa. DKBUBAJIEHTHBIE IPE0Opa30BaHus B LEMAX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMa. "dopmyia
paszopoca". Teopema komneHcaruu. 3akonsl Kupxroda.
Metoa KOHTYpPHBIX TOKOB. METO/T y3710BBIX TOTEHI[UAIOB.
[TpuHIIMIT HAaTIO)KEHU U METOJT HAJIOXKEHHUS. Y paBHEHHUE
OaaHca akTUBHBIX MOITHOCTEH. MeTo/1 SKBUBAJICHTHOT'O
reneparopa. [lepenaya sHeprum oT akTUBHOTO
JBYXITIOJIFOCHHUKA K TTacCUBHOMY. Pacder onHo(a3HbBIX Lemnei
CHHYCOMJIATLHOTO TOKa. OCHOBHBIE DJIEMEHTHI, IOHATUS U
YpaBHEHUS LIETIeH CUHYCOMAAIBHOTO TOKa. KoMIekcHbIN
METOJI pacyeTa, BEKTOpHBIC JuarpaMMbl. KoMriekcHast
MOIIIHOCTh. Y paBHEeHHE OaiaHca MolHocTel. Pe3oHaHC B
aneKkTpuueckon nenu. Kommencanus peakTHBHOM
motHocTH. Pacuer s dextuBHOCTH Hconbp3oBanus KY.
Pacuer nieneit ¢ MHAYKTUBHO-CBSI3aHHBIMH YJIEMEHTAMH.
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Jlunetinbiit Tpancdopmarop. TpexdasHbie 1ienu
nepeMeHHOTo ToKa. Pacuer Tpexdas3HbIxX nenei npu
coeMHEHUH (a3 Harpy3Ku "3Be3aa" sl 4eThIPEXIPOBOHON
cucteMsbl. PacueT Tpex¢a3HbIx 1emnei npu coenuHeHnu ¢as
Harpy3ku "3Be3na" i TpEeXMpPOBOIHON CUCTEMBI.
V3mepenne MOIITHOCTH TpeXpa3HOM 1eTu.

11. | Peneiinas 3ammra U aBTOMaTU3aLIUS AIEKTPOIHEPTETUYECKUX CUCTEM
11. | Peneitnas 3amura u HasnaueHune u BUJIbl aBBTOMATUKH 3HEPTOCHUCTEM.
1. | aBromaru3zanus Haznauenwue peneliHoil 3amutel, TpeOOBaHUS,

AIEKTPOIHEPTETUUECKUX
CUCTEM

IIPEABSBIISEMBIE K YCTPONUCTBAM PEJICUHON 3aIMTHI.
OcHoBHbIE BUBI TOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AJIIEMEHTOB 3HEPTOCUCTEMBI, HA KOTOPBIE JTOJIKHBI
pearupoBarh yCTPOMCTBA peleiiHOM 3auThl. Buib
KOPOTKHX 3aMblKaHUil. BekTopHBIE AHarpaMMbl TOKOB U
HanpsDKeHUH npu Tpexda3HbIX, IBYX(Pa3HbIX, 0THO(A3HBIX U
IBYX(a3HBIX KOPOTKUX 3aMBIKAHUN Ha 3eMJIIO B CETH C
3a3eMJICHHOM HeuTpanbio. BekTopHas nuarpamMmma
01HO()a3HOTO 3aMBIKAHUS HA 3€MITIO B CETH C
M30JIMPOBAHHON HeWTpanblo. Kakne n3MeHeHus napameTpoB
peKHMMa IIPU BO3HUKHOBEHUH KOPOTKHX 3aMbIKaHUM MOTYT
OBITh MCIOJIb30BaHbI JJI1 IOCTPOEHUS PEICHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMBIKaHUH 32
TpaHchoOpMaTOPOM CO CXEMOM COSTUHEHUS 0OMOTOK
TpeyroiapHuK/3Be3/1a-11. MakcumanbHast TOKOBas 3aIllMTa.
Omnpenenenue napamMeTpoB cpabaThIBaHUS U OLIEHKA
4yBCTBUTEIBHOCTH 3alIUTHI. BapuaHThI cxem
M3MEPUTENILHOTO OpraHa 3aluThl. MakcuMalibHas TOKOBast
3alIMTa ¢ KOMOMHUPOBAHHBIM ITyCKOM IO HANpsKEHUIO.
ToxoBas orceuka. TokoBas 3amura co CTylIEeHYaTOU
XapaKTEPUCTUKOW BBIACPKKM BPEMEHHU. 3alUTa OT
3aMbIKAHUH Ha 3EMJIIO B CETH C U30JUPOBAHHON HEUTPAJIBIO.
ToxoBast HallpaBJIEHHAs 3alUTa JIMHUHI 3JIEKTPOIIEpPEIaut ¢
JBYXCTOPOHHUM NuTaHueM. 90°-ast cxema BKIIOUEHHUS perie
HanpasJieHUs1 MOIHOCTU. TOKOBasi HanpaBJIEHHAas 3alIUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3amuTa HyJ1€BOU 1ocienoBareabHocTu. TokoBas
3amuTa 00paTHOM MOCIEIOBATEIFHOCTH. 3a0UHas 3aIIUTa
JTUHUH 2nekTponepenadn. [TpuHunn neicTus, napamMmeTpsl
cpabatsiBanusl. [IpogonpHas auddepenunanbHas TOKOBas
3alIuTa, IPUHIIUI ASHCTBHSL, TapaMeTphl CpabaThIBaHHUS.
[TpononpHas auddepeHnnanpHas TOKOBas 3aIIUTa JTUHAN.
Juddepenumansao-daszHas 3ammra muHun. [lonepeunas
nuddepeHnranbHas TOKOBas 3alluTa, IPUHIUN IeHCTBUS,
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cpabareiBanusl. [lonepeuynas auddepeHnmaibHas TOKOBas
HallpaBJI€Ha 3alUTa NapaJICIbHBIX JIMHUM.
ABTOMaTHueckoe 1moBTopHoe BriItoueHue (AIIB).
Hasznauenue AIIB, tpeGoBanust, npeabssisiembie Kk AIIB.
Bo3MOXHOCTH yCKOpEeHHUsI ISHCTBUS 3alUThl IPU HATUYUU
AIIB. IToBpexaeHus: 1 HEHOPMAaJIbHbIE PEXKUMBI paOOTHI
tpanchopmatopa. TpeGoBaHus, MPEABIBIIEMbIC K PEICHHON
3amure TpaHcopmaropa. OCHOBHBIE U pE3EPBHBIC 3ALTUTHI
TpaHcopmaropa.

12.

Bozaymnsie u kabenbHbIC TUHUT

12.

BOS,Z[YI_HHBIG 1 KaOeJIbHEIE
JIMHUU

OcHoBHbIe NIOHATHA U onpenenenus. Kiaccuduxauus JIDII
IIEPEMEHHOT0 ToKa. Pa3Butue TexHuku nepepayu 39 B XX
Beke. KoHcTpykTuBHBIE 211eMeHTHI BJI, nx Ha3HaueHue.
Ycnosus padotsr BJI (rosonenHbie U BETPOBBIE HATPY3KH).
Tunsl IpPOBOAOB U I'PO303aILUTHBIX TPOCOB. Paciiemnnenue
¢a3 u ux Tpancnoszuuusa. KoHCTpyKIMM omop u ux
kiaccupukanus. TUIb U30IAMOHHBIX KOHCTPYKLIUH.
JInnelinasa apmarypa. I'eomerpuyeckue xapakrepuctuku BJI.
[Tpu4rHbI ¥ TEHICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
DneMeHTbl KabelnbHbIX JIMHUH, UX Ha3HaueHue. TeroBas
cxeMma 3amenieHus kaoesns. TOKu 1 MOITHOCTH, JOMyCTUMBIE
0 YCJIOBUSIM HarpeBa U30JIAUH Kalels B CTALlMOHAPHOM
pexxume. [lytu yBenuuenus npomyckHoil cnocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUITbI CHIIOBBIX KaOene.
OcHoBHble Bub! apMatypbl KJI.

13.

N3omanus u nepeHanpskeHus

13.

N3o0mamusa n
MepeHanpsKeHus

DnekTpodusndeckue mpoiecchl B razax. Kinaccuduxanus
NIEKTpUYECKUX NoJiel. oHn3annoHHbIe IPOLECCH B Ta3ax.
JlaBrHA 37€KTPOHOB. Y CI0BUE CAMOCTOATEIBHOCTH pa3psija.
3axoH [lamena. 3aBUCUMOCTB Pa3psIHOTO HANPSHKEHUSI OT
JIaBJICHUS ra3a u Apyrux GakTopoB. DPPeKT NoaIpHOCTH.
bapbepnsiit 3ppexr KopoHHBIH pa3ps Ha HOCTOSHHOM U
NepeMEeHHOM HamnpspkeHusX. [lorepu sHeprun Ha KOpoOHY
IIpY IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psioM Ha npoBojax. Paspsa B Bo31yxe BIOJb
MIOBEPXHOCTHU TBEPJOTO IUIIEKTpUKA. BiusHue
KOHCTPYKTUBHBIX OCOOEHHOCTEH Ha HaIlpsHKeHHe
nepekpbIThst OCHOBHBIE BUJIbI U CBOMCTBA BHEIIHEN
M30JSIIMU. ATMOC(EpHBIN BO3TyX KaK TUAIEKTPUK.
HazHaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTalluOHHBIN
KOHTpoJsb. OO011ast XapakTepUCTHUKA U TUIIbI BHYTPEHHEHN
u3ossinun. KomOunupoBanue auanekrpukos. CtapeHue
BHYTPEHHEN W BHEIIHEN M30Jsuu. KoopauHanus n30suumn
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[Tpodminaktuka n30aa0uK. 3aa4d U LEeJIU TPOPUIAKTHKY.
MeTop! UCTIBITaHUS U30JIALIMUA. BBICOKOBOJIBTHBIE
UCIIBITATENIbHBIE YCTAHOBKU BBICOKOIO HAIIPSKEHUS.
VYcTaHOBKY 1715 IOJyYEHUS BBICOKUX IIEPEMEHHBIX U
IIOCTOSIHHBIX HANpsDKEHUH. VIMITyJIbCHBIE HCIIBITATEIbHBIE
yCTaHOBKU. M3MepeHue BBICOKMX HaIPsDKEHUN (M3MEpeHne
LIAPOBBIM PA3PSAIHUKOM, U3MEPEHHUE MIEKTPOCTATUYECKUM
KWJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucnosnb3oBanueM aenuteneil) Knaccudukanus
nepeHanpspkeHuid. ['po3oBbie nepeHanpskeHuss. MoJHAS Kak
VCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
rapameTpsl MOJIHMM. VIHTEeHCUBHOCTB TPO30BOM
nesaTenbHOCTH. BHyTpeHHue nepenanpspkenus. Oomast
XapakTepucTuka. BoaHOBbIE Mpoliecchl B 00MOTKaX
TpaHcpopmaropa. HauanbHoe pacnpeeneHie HanpsKeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUIACS
PEXUM, IEPEXOIHBIN ITpoLecc. Pacnipenenenue HanpsKxeHus
BJI0JIb 0OMOTOK Tpexda3Horo Tpancdopmaropa
Knaccugukaius Mep 3aluThl OT IepeHapsKEHUH.
VYerpoiicTBa 3alMTHI OT IEpEHANPsHKEHUN. 3aiuTa
MOJICTAaHIUI OT NPSAMBIX y1apOB MOJIHUH. 30HA 3aIUThI
MOJIHUEOTBOJIOB. 30HA 3aIUThl TPOCOBOI'O MOJIHUEOTBO/IA.
['po30ynopHOCTh OOBEKTOB.

14. | Cuctemsbl 271€KTPOCHA0KEHNS TOPOJIOB U MPOMBIIIIEHHBIX NPEAIpUITUN

14. | Cucrembl OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponotrpedaeHus

1. | snexTpocHaOXeHus Junamuka snextponotpednenus B Poccuiickoit @eneparum,
roOpoJIOB U DNEeKTpUYECKHE HArPY3KH U DIEKTPONOTpeOIeHHUE
IIPOMBIILTICHHBIX CeNUTEOHBIX TEPPUTOPHIA TOPO10B, [ paduKu EeKTPUIECKUX
MpEATPUITHI Harpy3oK M X XapaKTepUCTUKH, PaKTOPBI, BIUSAIOIINAE HA

PEKUMBI DJIEKTPONOTPeOIeHUs Y IpaBiIeHUE
anekTponorpediennem Llemn ynpasneHus
3NIeKTponoTpedieHueM, ABapuiiHble OrpaHHYEHHS
AIIeKTPONoTpeOIeHus, MepOonpHusTHS 10 PETyITUPOBAHHIO
PEKUMOB 3uieKTponoTpedienus, CTUMyTupOBaHHe
noTpeduTeNeil K ypaBJIeHUIO 3JIEKTPONOTPEOIECHHEM.
SJIEKTPUYECKHME HATPY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXEHHM S PacuetHble Harpy3ku
AIIEMEHTOB CUCTEM 3JIeKTpocHa0keHus, [lonsaTue pacueTHoit
Harpy3ku. MareMaTHUeCKOe ONHMCAaHHE IEKTPHUECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yIoIue pexuMbl paboTh
AIIEKTPONIPUEMHHKOB U MX Tpyn, [IpakTudeckre MeToabt
OTIpeieNIeHus] pacueTHBIX Harpy3ok, Onpenenenue
pacyYeTHBIX HArpy30K CETUTEOHBIX TEPPUTOPUI TOPOJIOB
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O6mmue nonosxenus, PacueTHas Harpy3Kka Ha IIMHAX
BBOJIHBIX PacCIIpeNeIUTEIbHbIX YCTPONUCTB 31aHUM,
Pacuernas Harpyska pacnpenenutenabHbix JuHui 380 B u
Tpanchopmaropubix noacranmii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteil 6—20 kB u neHTpoB nuranus,
YKpynHeHHasi OLleHKa pacueTHON HArpy3Ku CEMUTEOHBIX
Tepputopui, I Ipumepsl onpeneneHus pacueTHbIX
nexTpuueckux Harpysok. PEXXVMMbI HEUTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHMU S Pexumel
HEUTpaJM B CETAX cpeaHero HanpsukeHus (6—35 kB)
N3onupoBanHas HelTpasibto, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUA Ha 3eMilt0, KomnencupoBanHas HEUTpaJIb,
Hyroracsiue peaktopsl, PesuctuBHoe 3a3eMieHue
HelTpanu, OcoOEHHOCTH BbIOOpA peKUMa HEUTPAIIU B CETAX
¢ KabensMH ¢ U30JIALKeN U3 CIIMTOTO MOJUITUIICHA.
PexxumMbl HEeHTpasiu B ceTsX HU3KOTo Harpsikenus (10 1000
B) I'myxo3azemiennas HeiTpans, M3onupoBanHas
Heitpans. CXEMbBI I'OPOJICKUX
PACIIPEJEJIMTEJIBHBIX DJIEKTPUUECKMX CETEHN
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOICKUX CeTel
TpeGoBanusi, MpeaAbABIsIEMbIE K CXeMaM FOPOJICKUX CeTeH,
HanexxHocTtb 31exkTpocHabxeHus, KommyTranuoHHsle u
3aIUIIAIOIINE IEKTpUUECKHe anmnaparbl. CXeMbl
pacrpeenuTeNbHbIX AJIEKTPUUECKUX ceTeld PagunanbHo-
MarucTpajibHas Hepe3epBHUpOBaHHas cxema certu, lletnesas
HEaBTOMATHU3UpPOBaHHAs cxeMma ceTH, [letneBas
aBTOMAaTU3UPOBaHHAas cxeMa ceTH, CII0)KHO3aMKHYTasl CXeMa
CETH HU3KOTO HanpskeHusi, MHOTOIydeBble
aBTOMAaTU3UPOBAaHHBIE CXEMBI CETH, Peanusamus ycTpoicTsa
ABTOMAaTUYECKOTO BKJIIOUEHHS pe3epBa B
IByXTpaHc(opmaTopHoOi moacTaHIK, CXeMbl BBOIHBIX
pacrpenenuTeNbHbIX YCTPOUCTB 31aHui, PekoMeHnnanuu no
BBIOOpY CXEM pacnpenenuTenbHol cety, [IuTtatomue cetu
6—20 kB Heo6xoauMocTh cOOpyKeHHS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
ceteit 6—10 kB, OcoOeHHOCTH MOCTPOESHUS MUTAOLIUX
cereit 20 kB.

15. | YmpaBrneHue KaueCTBOM AJIEKTPOIHEPTHU
15. | Ymopasnenue kauecTBOM DJIeKTpPOMarHUTHAs! COBMECTUMOCTh M KAU4€CTBO
1. | anexTposHEepruu anekTposHepruu. [lokazaTenu kauecTBa MEKTPOIHEPTHH.

HopmarusHo-nipaBoBas 0a3za. CpeacTBa n3MepeHus
IIOKa3aTesel KauecTBa 3JIeKTpodHeprun. OpraHu3aliOHHbIE
3aJ1auM yIpaBJIeHUs] Ka4eCTBOM dJieKTpo3Heprun. Kontpospb
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

M aHaJIM3 Ka4€CTBa 3JICKTPOSHEPIUH. CnocoOsI u
TCXHUYCCKHUC CPCACTBA obOecneueHUs KauyecTBa
QJICKTPOOHECPIUN

16. | ABTOMaTHKa 3IEKTPOIHEPTETUUECKUX CUCTEM
16. | ABToMaTHKa Oco0eHHOCTH YHEPreTHUECKOr0 IPOU3BOJICTBA,
1. | anexTpo’HEepreTHUEcKux 00yCJIaBIUBAIOLIUE LIMPOKOE BHEAPEHUE CPELCTB

CHUCTEM

aBTOMAaTHKH. BU/Ibl aBTOMaTHKHU SHEPrOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOrMY€eCcKasi aBTOMATHKa, aBTOMaTUKa
yIpaBJIeHUs] HOPMaJIbHBIMU PEKUMaMHU, IPOTUBOABapUitHOE
ABTOMATUYECKOE YIPABJIECHUE 3JIEKTPOIHEPTreTHUECKUMHU
cuctemamu (OCC - mpoTuBOaBapHiiHas aBTOMAaTHKa).
ABTOMAaTHKa yIIPaBJICHUs IyCKOM U OCTAaHOBOM TypOo- U
rugporesepaTopoB. OCOOEHHOCTH aBTOMATUYECKOIO
yhpaBieHus: TypOOreHepaTopaMu aTOMHbBIX CTaHIUH.
ABTOMAaTHYECKOE BKJIIOUEHHE CUHXPOHHBIX T€HEpaTOpPOB Ha
napayuiebHyr0 padoTy. CriocoObl B YCIIOBUS BKIFOUCHUS.
ABTOMAaTHYECKUE CUHXPOHU3ATOPBI (MUKPO3JIEKTPOHHBIE U
MHUKPOIIPOIIECCOPHBIC). ABTOMAaTUYECKOE PETYIMPOBAHKE
HanpspkeHus U peaktuBHol MoiHoctu (APH u PM) B D9C.
TexHuueckue cpencTBa. ABTOMAaTHUYECKOE PETyIUpOBaHHE
B030yxneHust (APB) cuaxpoHHbIX MamuH. CHCTEMBI
BO30YKJIEHHsSI CHHXPOHHBIX T€HEpaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U JABUTaresiei. ABToMaTuyecKue
PeryasToOphbl BO30YKACHUS IPONOPLUOHAIBHOTO JICHCTBHUS.
ABTOMaTHYECKUE PETYIATOPHI BO30YKIEHUS CUIBHOTO
neiictus (APB CJI). Mukponponeccopusie APB C/I.
Oco0eHHOCTH aBTOMAaTHYECKOT0 PEryInpoBaHus
koadurmentoB Tpanchopmannu (APKT)
Tparcpopmatopos ¢ ycrpoiictBamu PITH. ABromarnueckoe
YIPaBIEHUE PEAKTUBHON MOLTHOCTBIO CTATUYECKUX €€
ncToYHNKOB — komneHcaTopoB (CTK). ABTomarnueckoe
pEryJINpOBaHME YaCTOThI U aKTUBHOM MouiHocTy B D0C.
[TepBuuHOE perynupoBaHHUe - aBTOMATUYECKOE
peryarpoBaHKe YaCTOThI BpallleHHUs Typoo- u
TUAPOTEeHEPATOPOB. ABTOMAaTUYECKUE PETYIISITOPBI YaCTOTHI
Bpaienus (APUB). Bugasl (ruapoanHamMudeckue u
anektporuapasnnyeckue APUB). Bropuunoe
PETYJINPOBAHUE - aBTOMAaTUYECKOE PETYINPOBAHHUE YACTOTHI
u akTuBHOM MomHOocTH (APUM) B O9C.
YacroToperyiupyomue 3IeKTPOCTaHIUU U
AIIEKTPOCTAHIINHU, pabOTaIOIIHUE 110 AUCTIETYEPCKOMY
rpa¢uky Harpy3ku. ONTUMaIbHOE paclpeieleHne Harpy30kK
MEX1y 00beTMHEHUSIMU, SHEPTOCHUCTEMaMU U
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

reHeparopamu. MHoroypoBHeBas uepapxudeckas APUM
Enunoii sueprocucremsl Poccun. [IpotuBoaBapuitnas
aBToMatuka. Haznauenue, BUbl, IpeabsBIsIEMbIC
TpeOoBaHUsI. ABTOMAaTHUKA OTPAHUYEHUS HETOYCTUMBIX
M3MEHEHUH JAEHCTBYIOIIETO 3HAUYEHUS U YaCTOThI
HaIpsOKEHUs: ABTOMAaTHKA OTPaHUYCHUS TTOBBIIICHUS U
cuwkenus Hanpsbkenus (AOITH u [JIOCH). ABTomarnka
orpanuyeHus noseiieHus 4actotel (AOIIY). ABTomarnka
orpaHuyeHus cHKeHus 9acToThl (AOCY), BKiIrogaromnas
ABTOMATHKY YaCTOTHOTO ITyCKa PE3€PBHBIX T€HEPATOPOB
(AUIIIl"), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AYP) u
JIETUTEIbHYI0 aBTOMATHKY 110 YaCTOTE HA TEIIOBBIX U
AQTOMHBIX CTaHUUAX. ABTOMATUKA NPEJOTBPALLIECHUS
HapymeHnus ycroiuusoctu (AITHY). Crioco6s1 1o3upoBanus
yopasisitoux Bo3aencTeuid. LlentpanuzoBannas AITHY.
Heuentpanmu3oBannbie ycrpoiictBa AITHY. ABromaruka
JUKBUJAIIMN aCHHXPOHHBIX pekuMoB (AJIAP). Tunosoe
(ocHoBHoe) ycTpoiictBo AJIAP. ABToMaTHueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epra (ABP).

17.

HI/IaFHOCTI/IKa BBICOKOBOJIBTHOI'O O60py,HOBaHI/I$I

17.

Jlnarnoctruka
BBICOKOBOJIBTHOTO
o0opynoBaHus

3arauu COBpeMEHHOM nuarHocTuku. CoBpeMEHHasl cucTeMa
JIMarHOCTHKA. JIMarHOCTUKA dJIEKTPUYECKON U30IISAUN
o0opynosanust BH. McnpiTanue n3041uu MOBBIIEHHBIM
MIEPEMEHHBIM HaIPsKEHUEM: BbIOOD 3HAUYEHHUS
UCIBITATEIBHOTO HANIPSHKEHUs, IIPOLIENypa IPOBEACHUS
WCIIBITAaHUH, OLIEHKA PE3yJIbTaTOB UCIIBITAHUN. MeTo bl
KOHTPOJIS KauecTBa TpaHC(HOpMATOPHOTO Maca.
JlnarsocTtrka CUJIOBBIX TPaHC(OPMATOPOB U PEAKTOPOB;
Ba)XHeHNIINE (YHKINOHATIBHBIE Y3JIbl U CUCTEMBI,
MTO/JIEXKAINE KOHTPOJIO, METO/IBI M TEXHHUYECKHUE CPEJCTBA
KOHTPOJIS 3TUX Y3JIOB U CUCTEM. XpomaTorpapuueckuit
aHaJIU3 PaCTBOPEHHBIX I'a30B. McnbITaHus n30isun
MOBBIIIEHHBIM BBITPSIMIICHHBIM (IIOCTOSIHHBIM)
HarpspkeHueM. KOHTpOJIb M30J511HY IO CONTPOTUBIIEHUIO,
0COOEHHOCTH U3MEPEHUS B Cllydae HEOITHOPOTHOCTH
W30JSLAN.

18.

AC/IY u ynpasneHue pexxumaMu paboThl ceTen

18.

ACLY u ynpasnenue
pexumMamu paboThI ceTei

ABTOMaTH3UPOBAHHBIE CUCTEMBI TUCTIETUEPCKOTO
yopasieaus (ACAY) 33C. OcnoBuble 3agaun. CTpyKTypa
ACHY. Uadopmanus, HeoOxoaumast s yrpasienus D9C.
[Tpeumymectsa npu cozpanuu eaunoit 99C (EDC) Poccun.
WNndpopmanusa B ACJLY. Usmepenune u koiupoBaHue
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

uHpopmanuu. Kananer cszu. [lepenaya nuckpeTHom
uHpopmanuu. Monynsanus curaaiga. MHOrokaHallbHbIE
KOJIOMMITYJIbCHBIE YCTpOiicTBa TenemexaHuku. [lonarue
pexkuma DIC. ITonsitue 06 onTUMaIbHOCTH peskuMoB IIC.
Kpurepuu ontumansHoctd. OrpaHUueHMsI, HAK/I1a{bIBaeMble
Ha (pu3HUECKue mapaMeTphl U yCIOBUS pabOThl OCHOBHOTO
o0opynosanus. LleneBble GyHKIUU U OTpaHUYEHUS IPU
pacyere ONnTUMAIBHBIX PeKUMOB padoTel DDC. Busl
m1aHupoBanus pesxxumoB DIC. XapaKTepuCTUKHU TpadhuKOB
Harpy3ku. [IpornozupoBanue cyToqHoro rpauka Harpy3KH.
MeTobl IPOrHO3UPOBAHMSI CYyTOUHOTO IpaduKa HArpy3KH.
HcTtounuku peaktuBHOM MomHocTH B DOC. [Tonstue 006
ONTUMAJILHOM PACHPEENIEHUH PEAKTUBHOM HArpy3KH MEXIy
MCTOYHUKAaMU peakTUBHON MolHocTU. [loHsaTne 00
HKOHOMMUECKH 11€JI€CO00Pa3HOM KOMIIEHCAIIMN PEaKTUBHOM
MOIIHOCTH B paclpeAeNuTeNbHbIX ceTaX. OnTuMaibHOe
pasmelneHre 6atapeil KOHJIEHCATOPOB B
pacnpeaenuTeNbHbIX CETAX C YUETOM U3MEHEHHUS
HanpsKeHHUs.

19. | ABTOMaTH3MpOBaHHBIE HHPOPMALIMOHHO-U3MEPHUTEIBHBIE CHCTEMbI KOMMEPYECKOTO ydeTa
JIEKTPOIHEPTUU

19. | ABTOMaTH3MpPOBAHHEIC OcHoBHbIE 337]auu Kypca. ABTOMaTH3alMs yueTa

1. | uapopmannoHHo- AJIEKTPOIHEPT U - UHCTPYMEHT MOBBIIIEHUS 3(pPEeKTUBHOCTH

M3MEpUTENIbHBIE CHCTEMBI
KOMMEPUYECKOT0 yueTa
ANEKTPOIHEPTUH

npolecca Npou3BO/ICTBA, IEpeauu, pacipeieeHus 1
notpelienus 3ekTpo3neprun. Llenu u 3anaun, permaembie
cucrteMo. I IpMHIIMIIBI TOCTPOEHUS COBPEMEHHBIX CUCTEM
ACKYD. TpeboBanus k cucteme ACKYD, npaBuna yyera
AIIEKTPO3HEPIUU U MolHocTu. [IpaBuna yuera
AIIEKTPUYECKON SHEPTUH. TUIIOBBIE TEXHUYECKUE
TpeOOBaHUS K CPECTBAM aBTOMATU3ALIUN KOHTPOJIA U yyeTa
anekTpo3Hepru U momHocTH a1 ACKY D sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKUuu. [TokazaTenu
Ha3zHaueHus. TpeOoBaHUs 10 MUTAHUIO, TPOrPAMMHOMY
o0ecrnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYECKUM U BHEITHUM
BO3CUCTBUSAM, O€30M1aCHOCTH, HA/IEKHOCTH,
METPOJIOTHYECKOMY 00ECTIEUEHHIO U TEXHHUECKOMY
oOcnyxuBaHuto. Opranu3alys Touek ¥ rpymi ydera
aneKTpodHeprud. OCHOBHBIE OIIPEIETICHHS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUYECKOTO U
TEeXHUUYECKoro yuera. Llenu ydera sanekTposHepruu.
®ynkumu u 3agaun AUMCKY D npennpusituii ceteil.
3amaun AUMC KYD ObITOBBIX TOTpeOUTENEH. ITaIb
CO3aHMsI ¥ BBOJA B 3KcIuTyaranuto cuctemsl ACKYO.
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

[TpennpoexkTHoe oOcneoBanue npeanpusTus. Paspadborka
TEXHUUYECKOT0 3a7jaHusl. MoepHU3alus N3MEpPUTEIbHBIX
KoMILIeKcOB. TexHopaOouee MpoeKTUPOBaHHE
UH(POPMALMOHHO-U3MEPHUTEIBHOTO U HH(POPMALIMOHHO-
BBIYUCIIUTENILHOIO KOMILIEKCOB. Pa3paboTka JOKYMEHTOB 110
METPOJIOTHUECKOMY obecrieueHnto. Komruiekramus.
CrpoutenbHO-MOHTaxKHbIE paboThl. [lyckoHanagouHble
paboThl. OnbITHAS AKCIUTyaTalMsl. Y TBEPKACHHUE TUIIA
CPEICTBA U3MEPEHUS U ATTECTALUA METOIUKH BBIIIOJHEHUS
n3MepeHuil. McnblTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUI 00bEMHEHHOTO pbIHKa SHepruu. Ilepenaua
ABTOMATH3UPOBAHHOHN MH(POPMAITMOHHO-H3MEPUTEITLHON
CUCTEMBI B IIOCTOSIHHYIO dKCILTyaTanuio M3mepenue sHeprun
Y MOIIIHOCTH, IOTPELIHOCTH U3MEPEHUI. MeTobl
M3MEpPEHUS MOUTHOCTU. MIHyKIITMOHHBIN CUETYHK.
[udpossie cuetunku. [Torpemrnoctu n3mepennii. HebGananc
NIEKTPO3HEPIUU U MolHOCTU. KoMMepueckue norepu.
CrpykTrypa u coctaB usmeputenbHoro kommiekca ACKYD
N3mepurenbHblii kanai. TpanchopmaTopsl ToOKa,
TpaHcQOpMaTOPbl HAIPSYKEHUS, BTOPUYHBIE LIETIH, CUETYUKHU
IIEKTPUYECKON dHEpruu. BinsHue 31eMeHTOB Ha
METPOJIOTMUECKHE XapaKTEPUCTUKN U3MEPEHUH.
HNudopmannonsslii kanan. OpraHu3anus KaHajloB CBS3H B
COOTBETCTBUE C UEPAPXUUECKOMN CTPYKTYPOU MPEATIPUSITHS.
Tunsl ycTpONCTB CBA3M M KAHAJIOB IEpEAayuy JaHHbIX. X
HAJISKHOCTh U MPOMYCKHAasi CTOCOOHOCTh. TpeboBanus 1 K
Pe3epBUPOBAHUIO KAHAJIOB CBSA3U U 0030p CYILECTBYIOLINX
pemeHuii. YcrpoiictBo coopa u nepegaun nanubix (Y CIII).
Hasznauenue. TpeboBanus K pyHKIIMOHAILHOMY COCTaBY,
napameTpam, XxpaHeHuto JaHHbIX L{eHTp 00paboTKu JaHHBIX.
Ilepeuens pemaembix 3ama4d. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX CPEeICTB. TeXHUYECKUE CpeIcTBa
U3MEpPEHUs, XpaHeHUs], epeiaun U 00paboTKN NHPOpMALTUN
B cucteme L{ludpoBrie cUeTUNKH ANEKTPOIHEPTUH.
TexHnueckue xapakTepucTuku. Hactpoeunsle napameTpsl.
CepBuCcHBIE BO3MOKHOCTH, (PYHKIIMU U UX HACTPOIKa.
[TporpammHuoe oOecrieueHue. Y CcTpoiCTBO cOopa U nepesauu
nanHbIX (YCILJ). Texnuueckue XapaKTepUCTHKH.
Kondurypauus u Hactpoiiku. Opranuszanus neHTpa
00paboTku gaHHBIX. TpeboBaHMs K HHPPACTPYKType U
arrapaTHOM 4acTu. Y CTPOMCTBO KAHAJIOB CBSI3U Y POBHU
cOopa TaHHBIX. Y HUBEPCAIbHBIN aCUHXPOHHBIH MTpeMo-
nepeaatuuk. MuTtepgeiicol. Kanansl csizsu B AUMCKYD.
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CocraB 1 Ha3HaYeHUE IPOTPAMMHOTO KOMIUIEKCA CHCTEMBI
ACKY?D CocraB KOMIUIEKCa IPOTPaMMHOTO 00ecTieueHHs.
Mopnynes agmuHuCTpaTopa cucTeMbl. KOMMYHHKAIIMOHHBIH
Moayib. ba3a qanHbIX. Monyns CyObEKTOB phIHKA
ANIEKTPOIHEPTUH U MOIHOCTH. CripaBoyHUKH. Moxynu
IpOCMOTpa ¥ 00pabOTKH JaHHBIX. MOayIH 3KCIIopTa-
UMIIOPTA.

20. | Ilorepu u sHEprOCOEpEIKEHUE
20. | ITotepu u XapakTeprcTHKa MTPOOIEMbl CHUXKEHHUS TOTEPh
1. | sHeprocOepexeHnne AIIEKTPOIHEPTUU AKTYaJIbHOCTh 331a4U CHUKEHUS IOTEPh

JIEKTPO3HEPTUU. 3HAYEHUS MIOTEPH IIEKTPOIHEPIUH B
sHeprocucremMax P®. OCHOBHbIE MOHATHUS U OIIPEIEICHHUS.
VYKpyHHEHHas CTPYKTypa (pakTHUECKUX NOTEPh
aneKTpodHeprun. HebamaHChl 371eKTpOIHEPTHH HA 0OBEKTaX.
Hopmuposanue noreps snexrpossepruu. CTpykTypa noTepb
MOIIIHOCTH U 3JIEKTPOIHEPIUH B JIEMEHTAX
AIIEKTPO3HEPTETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOxkeHus. JleranbHas CTPyKTypa OTYETHBIX
noteps. [loTepu MOIIHOCTH B BO3YILIHBIX U KaOEIbHBIX JIH-
HUSIX pa3iIM4YHBIX KJIACCOB HampsbkeHud. [lorepu moniHocTH
B CHJIOBBIX TpaHc(opmaropax. [lorepu B 1oNOIHUTETEHOM
000pyI0BaHUU MOACTAaHIMNA. Pacxo/ 31ekTpo3Hepruu Ha
coOCTBEHHBIE HYK/IbI TOoAcTaHlIui. Cuctema ydera
anekTpodHeprun. Kommepueckne norepu. TpaH3uTHbIE
notepu. MakTopsl, BIUAIONINE HA OTAEIbHBIE
COCTaBJIIAIOIIME NOTEPb. METOIbI OLIEHKU M aHAJIN3a IOTEPh
AJIEKTPOIHEPIUH. XaPAaKTEPUCTUKA METOIOB U aITOPUTMOB
pacueTa noTepb dIEKTpoIHeprun. Pacyer ycioBHo-
MOCTOSIHHBIX MOTEPbh MOIIHOCTH U 3JIEKTPOIHEPTHH B
000pyIOBaHUU JEKTPUUECKUX ceTeil. PacueT Harpy304HbIX
IIOTEPHh MOILIHOCTH U 3JIEKTPOIHEPTUU B IIIEMEHTAX
ANIEKTPUUYECKUX ceTel. XapaKTepUCTUKH IpaUKOB
Harpy3ku. MaTerpupyromue MHOKHUTENHN. PacueT motepp
AIIEKTPOIHEPTUH MO TpaduKy Harpy3ku. MeTo bl
oTpezieNieHUs] Harpy304YHbIX MOTEPh: METO/ HAUOOIBIINX
Harpy3oK, METOJ CPEIHUX HArpy30K, METOJ CPEJHUX CYTOK,
METO/I TO3JIEMEHTHBIX PacueToB. AHAIN3 TEXHUYECKUX
notepb. COBpEMEHHBIE TPOIPaMMHBIE KOMIIJIEKCHI 110
pacueTy notepb: TpeGoBaHUs K IPOrpaMMHBIM KOMILIEKCaM,
MCIIOJIb3YEMBIM I pacueToB MoTepb. MX BO3MOXKHOCTH U
xapakrepuctuku. MHpopmanmonHas 06eciedeHHOCTh
pacueToB. [[ocTOBEpHOCTD OLIeHKH 1TOTEPS. [IpencraBnenue
pe3yJIbTaTOB OLEHKU NOTePh. MeponpusiTUs MO CHIKEHUIO
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MOTEPH JEKTPOIHEPTUU U OLICHKA UX SKOHOMHUYECKOU

3¢ (HEeKTUBHOCTH B COBPEMEHHBIX yclIOBUsX. Kitaccupukanus
MEPOIPHUATHI 110 CHUKEHUIO ITOTEPH SJIEKTPOIHEPTUU.
[TpoGnembl BHEAPEHUSI MEPOTIPUATHIA IO COKPAIIEHUIO
MOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHUSIX.
CoBpeMeHHbIE KPUTEPUU OLIEHKH SKOHOMUYECKOM

3¢ (HEeKTUBHOCTH MPOEKTOB: YUCTHIA AUCKOHTHPOBAHHBII
JI0X0J1, BHYTPEHHSSI HOpMa JOXOJAHOCTH, HHTETpaJIbHbIN
CPOK OKYIIA€MOCTH, JUCKOHTUPOBAHHBIE 3aTPATHI.
Konkypupyromue 3¢ dextsr OnpeneneHue onTUMaIbHBIX
3HAUYEHUM MapaMETPOB JIEKTPUUECKHUX CETEH PHU
IIpOeKTHpOBaHUU. BbIOOp ceuenuii mpoBoOB U KMl KalOenen
Y HOMUHAJIbHOTO HAIPSHKEHUS 10 YCIIOBHSIM
HKOHOMHYECKON 1eJIeCO00Pa3HOCTH MPH MTPOSKTUPOBAHUN
(cM. Kypc DIIEKTPUYECKHE CETH IEKTPOIUTAIOIIUX CUCTEM).
OpraHuzalvoHHbIE MEPOIPUATHS [0 CHUKEHUIO NIOTEPh
EKTpO3HEprun. ONTUMHU3ALUS PEKUMOB 10 HANPSIKCHUIO
U peakTUBHON MolHOCTH. OnTUMH3aLMs YPOBHS pabodero
HanpsikeHus [loHsATHe ecTeCTBEHHOr0 U 3KOHOMUYECKOTO
pacupeneneHus MOITHOCTEW B 3aMKHYTHIX CETSX.
Pa3MmbikaHue 3aMKHYTBIX CE€TEH B ONTUMAIbHBIX TOUKaX
Ontumuzanus pexxuMoB padoTsl TpaHCHOPMATOPOB HA
NOJCTaHUUAX. BrlpaBHUBaHUE 3arpy3KkH (a3 TMHUMA.
IToBbIIIEHNE YPOBHS DKCILTyaTAlMKU CETH. TEeXHUYECKHE
MEPOIPUSITHS 110 CHUIKEHUIO TIOTEPD DJIEKTPOIHEPTUH.
KomneHncanus peakTHBHON MOLTHOCTU. BbIOOp HCTOUYHUKOB
peaKTUBHOM MOIHOCTH. CHUKEHUE HEOJHOPOIHOCTU
3aMKHYTBHIX ceTei. [IpogonbHas eMKOCTHAsT KOMIIEHCAIUS
WHIYKTUBHOI'O CONPOTUBIICHUS JIMHUN DJIEKTPONEPEAAUN.
PerynnpoBanue NOTOKOB MOIIHOCTH B 3AMKHYTBIX CETSX.
MeponpusTus 1o peKOHCTPYKLIUU CETH. 3aMEHa
CYIIECTBYIOIIUX MPOBOJIOB JINHUN U TPpaHCHOPMATOPOB
nozacraHiuil. CTpOUTENBCTBO HOBBIX JIMHUN U
TpaHCPOPMATOPHBIX MOACTAHLIUN. YBEINYCHHUE
HOMMHAJIBHOT'O HAIIPSKEHUS CETH.

AHHOTaIu paboyux MporpaMM AUCHUIUINH (MOJyJIeH) peACcTaBIeHbl B IpHIoKeHUH b.

4. IPAKTUYECKASA IOAI'OTOBKA

Nudopmaniust 0 TpaKTUYECKOW TMOATOTOBKE B  CTPYKTYpPE  JOMOJHUTEIHHOU
00pa3oBaTeNnpHON MPOTrpaMMEbI MpECTaBlIeHa B IpUilokeHue B.




B pamkax y4yeOHOro IuUIaHa JIONOJIHUTENBHONH 0Opa3oBaTENbHOM  MPOTrpaMMBbl
WCIIONB3YIOTCA TpPaJUIMOHHBIE O0pa30oBaTEIbHBIE TEXHOJIOTMHM, a TAaKXE MHTEPAKTUBHBIC
TEXHOJIOTUH, MIPEeICTaBICHHbIE B Ta0. 5.

Tabnuna 5
XapakTeprucTuka 00pa3oBaTeIbHON TEXHOJIOTUU
HanmeHoBanue Kparkas xapakrepucruka
Huckyccus Jluckyccus 1o TeMaTuKaM JUCLUIUIMH IPOrpaMMBl
npoeccnoHaNbHOM NMepenoaroTOBKU
PacuerHoe 3ananue BrlinonHeHue pacyeTHbIX 3aaHUM 110 TEMAaTUKE
COOTBETCTBYIOIIETO MPEIMETA
Pewenue 3anau Pemenue npoduibHbIX 3a7a4 IO TEMaTHKE
COOTBETCTBYIOILIETO ITPEeIMETA
Pacuetrno-rpaduueckas KypcoBas paboTa 1o mpoeKTUPOBaHUIO TTIABHOI CXEMBI
pabora AIEKTPUUYECKUX COCTMHEHUM 3JIEKTPOCTAHIINY (TTOACTAHITIM)
MCXOJS M3 3aJJaHHBIX YCIOBUN U PEKUMOB pabOThI

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

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapAKTEPUCTUKAMU KOHTPOJIBHBIX
3aaHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHAsA aTTeCTALMSA

[IpomexyTouHas arrecTalys Mo MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMEeHa WU
OT4eTa O CTAXHPOBKE B COOTBETCTBUM C YYEOHBIM IUIAHOM. XapaKTepUCTUKA 3aJaHui
npencrasieHa B Tabnuue 2 npuiioxxenus I

5.3. UTorosas arrecranus

HUroroBas arrectamuss 1O  HporpaMMe MPOBOAWTCS B QopMe  -umozosast
ammecmayuoHtas paboma. XapakTepUCTUKa 3aJaHUN TpejcTaBieHa Tabnuie 3 MpUIoKeHHs
T.

5.4. HezaBHCHMBIH KOHTPOJIb Ka4eCTBa 00y4eHH s
[lopsimox  He3aBUCHMMOM  OIICHKM KauyecTBa JIOMOJIHUTEIBHOW  00pa3oBaTEbHOMN
IIPOrpaMMBblI NIPEACTABIIEH B IPUIIOKEHUH [

6. OPTAHU3ALHUOHHO-NIEJAI'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHE



6.1. YueOHo-MeTOqMYecKOe M MHPOPMALMOHHOE 0O0ecrieYeHue
a) mutepatypa HTb MOU:

1. ABTOmaru3anusi JUCIETYEPCKOrO YMpamieHus B anekrposnepretuke / Pex. FO. H.
Pynenxko, B. A. Cemenos . — M. : 3x-Bo MOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00 .

2. ABToMmaru3alus 3MEKTPOIHEPIeTUYECKUX CUCTEM : YueOHOe mocoOue yisi By30B IO
CIELUAJIbHOCTH "ABTOMaTHYECKOE YIIPAaBJICHUE AJIEKTPOIHEPreTUYECKUMU
cuctemamu","DnerposHeprerudeckue cuctembel U cetu" / O. I1. Anekcees, u np. ; Pen. B. IL.
Mopo3kus . — M. : DHeproaromu3aar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .

3. ABTOMAaTHKa 3JIEKTPO’HEPreTHUECKUX CUCTEM : YueOHoe mocobue s BY30B IO
CTenUaNbHOCTH "ABTOMaTH3aNMs MMPOU3BOJCTBA U pacipeneseHus aekrposnepruu” / Pen. B.
JI. Ko3uc, H. 1. OBuapenko . — M. : Dneprousaar, 1981 . —480 c.

4. becnanos, B. . Dnekrpuueckue MalMHbI | y4EOHHUK Ui BY30B IO HalpaBICHUIO
"DOnextposHepretuka u anekrporexuuka' / B. S. becmamoB, H. ®. Koremenenm . — 4-e
u3a.,nepepad. u jgon . — M. : Akamemums, 2013 . — 320 c. — (Beicmiee mpodeccroHaabHOE
obpaszoBanue . bakanmaspuar) . - ISBN 978-5-7695-8497-8 .

5. Benukos, B. A. Ilepexoanble 3JI€KTPOMEXaHMYECKHE IPOLECCHI B AIEKTPUUYECKUX
CUCTEeMaX : YU4EOHHK JIJIS DJICKTPOIHEPTETUUYECKUX CIleluanbHOCTelH By30B / B. A. Benukos . — 2-
e u31., nepepad. u gon . — M. : Beicias mkosna, 1970 . — 472 c.

6. Bonbaek, A. U. DnexTtpuueckre MaluHbl. BBeneHne B aieKkTpoMexaHuKy. MaminHbl
MIOCTOSSHHOTO TOKa M TpaHcQopMmaTopbl : Yy4eOHUK JUIsi BY30B [0 HAIpPaBIICHUIO
"DNeKTPOTEeXHHKA, JIEKTPOMEXaHUKA M 3JIeKTpoTexHojoruu" u "DnekrposHepreruka" / A. U.
Bonbnek, B. B. ITonos . — CII6. : TTutep, 2007 . — 320 c. — (YueOnuk ais By30B) . - ISBN 5-469-
01380-4 .

7. Wnpenpumk, B. MW. Dnextpuyeckue CHUCTEMbI HW CE€TH . y4YEeOHUK s
AJIEKTPOIHEpPreTHUecKux crnenuanbuocredt / B. Y. Unenpuuk . — 2-e u3f., crep., nepemney. ¢ u3f.
1989 r.— M. : Anbsac, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .

8. Ko3unosa, M. A. KopoTkue 3aMbIKaHUsl B DJIEKTPOYCTAaHOBKAaxX IEPEMEHHOr0 TOKa
HamnpspbkeHueM cBbiie 1 kB : yueObnoe mocobue nmo aucnurminHe "Tokr KOPOTKOTO 3aMbIKaHUS"
no HarpasneHuto 13.03.02 "OnekrposHepretuka u snekTporexuuka” / M. A. Kosunosa, Harr.



uccien. yu-t "MON" (HUY"MBU") . — M. : U3a-Bo MDOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10708;

9. KopoTkue 3amblKaHHsI U HECUMMETPHUYHBIE PEKUMBI IJIEKTPOYCTAHOBOK : yueOHOe
mocoOue aisi BY30B IO CIEIMUATBHOCTAM "DJeKTpudeckue craHmuu', "DieKTpocHaOxeHue"
HarnpasieHus "Jnexrposnepreruka” / W. I1. Kproukos, B. A. Crapmmunos, 1O. I1. I'yce, M. B.
[Mupatopos . — M. : U3narensckuii jom MDU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .

10. Jloktnonos, C. B. DnekrposnepreTudeckue cucreMbl. KoHCIIEKT JIekuid : ydyeOHoe
nocobue mo Kypcy "DieKTposHepreTuueckue Ccuctembl" 1o mnpoduito "DIeKTpuueckue
craHuuu" HampasieHus "DiekTposHepreruka u snekrporexnuka" / C. B. Jloktuonos, C. B.
Mynexenko, Ham. uccnen. yu-t "MOU" . — M. : U3n-8o MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5704;

11. Meroauueckue ykaszaHus IO KypcOBOMY NpoekTy "PailoHHas sneKkTpuyeckas CeTb
aneKTpodHepreTuyeckoit cucremsl" / A. A. ['ma3zynoB, Mock. suepr. un-t (MOU), u np. — 1993 .
-39c.

12. Metoasl pacyera YCTAaHOBUBIIMXCS PEXKHUMOB 3JEKTPUUYECKHUX ceTeil : yueOHoe
nocobue IO HampaBleHUIO "DIEKTpOIHEepreTMka M JJIEKTPOTEXHHMKA"' Mo  Kypcam
"OnexTposnepreruueckue cuctemsl" u " Jlansuue anexrponepenaun CBH" / O. B. Iuuuna, C. B.
Jloktuonos, A. H. lllapos, C. B. lllynexenko, Hau. uccnea. yu-tr "MOU" (HUY"MDHN") . — M.
: Uzn-Bo MOU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10710;

13. OBuapenko, H. 1. ABTomMaTuka sHeprocucTeM : y4eOHHUK JIJIsl By30B 10 HANPABICHHUIO
"Onextposnepreruka” / H. 1. OBuapenko ; Pexa. A. ®@. [IpsikoB . — 3-¢ u3a., ucnp . — M. :
Uz narensckuit sjom MOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5283;

14. OcHOBBI COBpEMEHHOW SHEPTeTHKH : B 2 T. : Y4EOHHUK ISl By30B 110 HAIpaBIECHUSM
"TennosHepreruka", "DnekTposHepreruka’, "JHepromammuoctpoenue” / O6m. pen. E. B.
AmetuctoB . — 5-¢ m3n., crep . — M. : M3narensckuii jom MOU, 2010 . - ISBN 978-5-383-
00501-9.

15. IlpaBuna ycTpoicTBa 3JIEKTPOYCTAaHOBOK . — 7-€ u3a . — M. : Omera-JI, 2006 . — 268 c.
— (Be3omacHocTh 1 oxpaHa Tpyna) . - ISBN 5-365-00299-7 .



16. PacueT KOpPOTKHX 3aMBIKaHUI U BBIOOP 3JIEKTPOOOOPYAOBAaHUS : ydeOHOE mocodue
JUISl BY30B IO CHEHUAIBHOCTAM "DIEKTpUYECKUE CTAHIUU", "DIEKTPOIHEPTETUUECKUE CUCTEMBI
u cetn", "DnexTpocHabxenue", "Peneiinas 3amuTa U aBTOMAaTU3ALUS AIIEKTPOIHEPTETHUECKUX
cucteM" Hanpasienus "Diekrposnepreruka’ / U. I1. Kproukos, u np. — M. : AKAJIEMUSL, 2005
.—416 c. — (Beicuiee npodeccrnonansnoe odpasosanue) . - ISBN 5-7695-1998-3 .

17. CnpaBOYHHUK IO IPOSKTHPOBAaHUIO AnekTpudeckux cereit / W. I'. KapanersH, [u ap.] ;
pen. J. JI. ®aitbucoBuy . — 4-¢ uzn., nepepad. u gon . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .

18. ®denoceeB, A. M. PeneiiHas 3amura 3JIEKTPOIHEPreTUUYECKUX cHUCTeM: Penelinas
3amuTa cered : Y4yeOHOe mocoOWe I BY30B IO CIEHUAIBHOCTH "ABTOMaTH3aIUs
MIPOU3BOJICTBA M pacmhpenenenus anektposneprun” / A. M. denoceeB, M. A. @enocees . — 2-¢
u3. nepepad. u gomn . — M. : DHeproaromusnat, 1984 . — 520 c.

19. YepHnoOpoBoB, H. B. Peneitnas 3amura sHEpreTHUYECKUX CUCTEM : YueOHOe Tocodue
IUTSL PHEPTETUYECKUX CHEIMAIbHOCTEH CpeAHUX MPOodhecCHOHAIBHBIX YueOHbIX 3aBeneHuii / H. B.
YepuobOpoBos, B. A. CemenoB . — M. : Dueproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
:70.00 .

20. IlIBenos, I'. B. DxoHOMHUYECKHE PEKUMBI IJIEKTPHUUECKUX CETel : ydyeOHoe mocodue
0 KypcaM "OJIEKTPUYECKHE CETH AJIEKTPONUTAIOIUX cUCTEM" M "DJIEKTPOIHEPreTHUUECKUE
CUCTeMbI M ceTu" mo HampasiieHuto "Onektposnepreruka" / I'. B. IlIBenoB, Mock. sHepr. uH-T
(MBU TY) . — M. : U3natennckuii tom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .

21. IHynexenko, C. B. AJropur™Mbl aBTOMAaTU3HPOBAaHHBIX pPACYETOB CUCTEM
3JIeKTpOCHA0XKeHHUs : ydeOHoe 1mocodue 1o Kypey "AJIropuTMbl aBTOMAaTH3UPOBAHHBIX PAacueTOB
CUCTEM dJIeKTpocHabkeHus" mo Hamnpasienuto "Dnekrposrnepretuka” / C. B. llynbxenko, Harr.
uccnen. yu-t "MOUN" . — M. : U3n-Bo MOMU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=7693.

6) nmurepatypa ObC u B/I;
1. bomorosa B.B. , Porames H.JI. , 3yoOkoBa A.I. - "DkoHOMHKAa »>HEpPreTHKu',

M3narensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;



2. B. A. SmkoB, M. 0. Cubuxun, 0. JI. Cubukun- "DiuekTpocHaOXeHUE
MPOMBIIIUIEHHBIX Tpeanpustuii u ycraHoBok", WM3marensctBo: "lupekr-Meama", Mocksa,
bepnumn, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. I'epacumoBa B.I'.- "Onekrporexnuueckuii cnpaBounuk: B 4 1. T. 3. [IpousBoactso,
nepesiaya U pacrpeaeneHue aexkrpuaeckoi sneprun”, Msparenscrso: "M3OU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. XykoB B.B.- "Dnekrtpuueckas dYacTh 3JEKTPOCTAHIIMH C Ta30TYpOMHHBIMH H
napora3oBbsiMH ycTaHoBKamu'", znarensctBo: "MOHN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

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

6. HaceipoB P.P.- "VpaBnenue kauectBoM 3iiekTposneprun”, M3narensctso: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

7. IoramoB JI. A.- "Teoperuueckue OCHOBBI DJEKTPOTEXHUKH: KpaTKuil Kypc',
WznarensctBo: "Jlans", Cankt-Ilerepoypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

8. CaBuenko O.B.- "[lorepu 35I€eKTpO3HEPTHH IPU €€ TPAHCIIOPTE IO IEKTPUUECKUM
CeTsIM: pacyeT, aHaJlu3, HOpMUpoBaHue U cHikeHue", U3natensctBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

9. CokonoBa M.B.- "Dnekrpodusznyeckre OCHOBBI TEXHHKH BBICOKUX HaIpsDKEHHMH",
UznarenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

10. IeemoB [I'.B.- '"T'opoackue pacnpeneauTeNbHbIe JJIEKTPUYECKUE ceTu',
UznarenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

11. IBenos I'. B., CumaueBa O. B., CaBuenko O. B.- "[lotepu >mekTposHeprun mpu ee
TPaHCHOPTE MO DBJIEKTPUYECKUM CETSIM: pacyeT, aHaliu3, HOPMHPOBAHHE M CHUXKEHUe'",
WznarensctBo: "U3narensckuit jom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

12. IBenos I'.B.- "DnekTpocHabGkeHHUE TOPOJOB: 3NEKTPONOTPEeOICHUE, pacueTHbIE
Harpysku, pacnpenenutenbabie cetu', M3narenscro: "MD", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.



B) ucnoab3zyemsie ObC:

6.2. KagpoBoe o0ecrieuenue

Jlnst  peanuzainu  JOTOJHUTENBHOM 00pa30BaTeIbHOM MPOrpaMMbl  MPUBIICKAIOTCS
MperoiaBaTeNld U3 YMCla MTATHBIX Hay4YHO-Tieqarornyeckux padoruukos ®I'bOY BO «HUY
«MDOW» wm nunma, npeacTtaBuTeNM paboTojaTene WM 00ObeOUHEHWUH paboTojaTeleH.
Nudopmanus o KaapoBOM OOECICUCHUU OTIOJHUTEIHLHON 00pa3oBaTeNbHON MPOrPaMMBI
MpeJicTaBieHa B puiIokeHuu /.

CBenmeHuss O  PYKOBOJAWTEIC  JOMOJTHHUTEIHHOW  00pa3oBaTENbHOM  MPOrPaMMBbI
MpeICTaBICHBI B IpuiiokeHue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMS CTOMMOCTH IO  JOINOJIHUTEIbHON
o0pa3oBaTenpHON IpOrpaMMe MpeacTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIlyllaTesel
WIM 3aKa34YMKOB, IO HAINPaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTYHaTb paboToAaTenu, yHUBEPCUTETHl (B ToM umcie MOU), rocymapcTBEeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTEIbHOTO PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecrieyeHue

MatepraabHO-TEXHHYECKUE YCIOBHS pPEau3alliy JOTOJHUTEIHLHOW 00pa3oBaTeIbHON
porpammsl npeacrasieHsl B [Ipunoxenun 3.

Kanennmapuseiii rpaduk ydeOHOrO mporecca pa3pabaThIBaeTCsl ¢ y4eTOM TpeOOBaHHHA K
KauecTBy OCBOE€HHsS U To 3ampocam oOyudaromuxcsi (IIpunoxenune W). Pacnucanue 3anatuit
pazpabaTbIBaeTCs Ha KaXIYyI0 pealu3yeMylo IporpamMmmy.
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