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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» Tpoduisa "DIEKTPOIHEPIeTHUCCKHUE CHCTEMbl M CETH" C MPHUCBOCHHUEM
kBamuukanmu ~ "PaboTHMK B cdepe  INEeKTPOIHEPreTUKM U IJIEKTPOTEXHUKHU'.
IIporpamma siBiisseTCSl IPEEMCTBEHHOM K OCHOBHOM 00pa3oBaTeNbHON IMpOrpaMMe BBICHIETO
oOpa3oBanus HanpasiaeHus NoAroToBKU 13.03.02 «DneKTpodHEpreTHKA U HJIEKTPOTEXHUKA.

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, 3apeructpupoBanibiM B Muntocte Poccun 16.07.2019 r. 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, 3apeructpupoBanibiM B Muntocte Poccun 29.07.2015 r. Ne
38254, ypoBenb kBanudpukanuu 6.

®opma peanuzanum: odyuenue B MOU.
®Dopma 00yUYeHUSI0OYHO-3a04YHAas.

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
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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)

TeopeTquCKHe OCHOBBI 2JICKTPOTEXHUKHA

Teopernueckre OCHOBBI ‘ HauanpHabie cBenenus 00 3y1eKTpoMarHuTHOM mosie. Ootmme




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

OJICKTPOTEXHUKHU

MOJIOKEHUS FMEKTPOHHON TEOPUH. DIIEKTPOMArHUTHOE I0JI€.
OnekTpuueckue siBjaeHusi. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOT0 NoJiA. MarHuTHeIe siBieHus. OCHOBHBIE
XapaKTEPUCTUKHA MarHUTHOTO MOJIs. DJIEKTPOMarHuTHas
UHAYKIUA. OCHOBHBIE IOHATUSL TEOPUU IIEKTPUUECKUX U
MarHUTHBIX LENel. DIEKTPUUECKOE COMPOTUBIICHHUE.
JInHelHble ENU MOCTOSHHOIO TOKA. DIEMEHTEI LIeNIEn
MOCTOSIHHOT'O TOKa. MeTO/Ibl pacuera Henen MoCTOSHHOTO
TOKa. DKBUBAJICHTHBIE TPEOOpPa30BaHUs B LEIAX
MOCTOSTHHOTO ToKa. O600meHHbIN 3akoH OMma. "dopmyna
pa3bpoca". Teopema kommneHcaiuu. 3akoHsl Kupxroda.
Meron KOHTYPHBIX TOKOB. METOT y3710BBIX IOTEHIUAJIOB.
[IpuHUMIT HATOKEHUS U METOJ HAJIOKEHUS. Y paBHEHUE
OaslaHca aKTUBHBIX MOITHOCTEH. MeTo/1 SKBUBAJIECHTHOT'O
reHeparopa. [lepenaya sHepruu oT aKTUBHOTO
JIBYXITOJIFOCHHUKA K TTaCCHBHOMY. Pacder omHO(pa3HBIX 1enei
CHUHYCOMJIAJIbHOTO TOKa. OCHOBHBIE 3JIEMEHTHI, IOHATHUS U
yYpaBHEHUS LIENIEH CUHYCOMJAIBbHOIO TOKa. KOMIUIEKCHBIN
METOJ1 pacyeTa, BEKTOpHbIE JuarpaMMbl. KoMIiiekcHast
MOIIIHOCTb. Y paBHEHUE OanaHca MolrHocTel. Pe3onanc B
anekTpuueckoil nenu. Komnencanus peakTuBHOU
MotHocTH. Pacuer s dexTuBHOCTH Hcnionb3oBaHus KVY.
Pacuer neneit ¢ ”HAYKTUBHO-CBA3aHHBIMH 3JIEMEHTAMH.
Jluneitnsit Tpanchopmarop. Tpexdasusie nenu
NepeMeHHOTo Toka. Pacuer TpexdasHbIx 1enei npu
coeMHeHUH (a3 Harpy3Kku "3Be3aa" ISl YeTHIPEXIPOBOTHON
cuctembl. PacueT Tpexda3zHbIx 1ieneit npu coeauHeHuu has
Harpy3ku "3Be3a" s TPEXITPOBOTHON CUCTEMBI.
V3mepenne MOIITHOCTHU Tpex(a3Hoil 1emnu.

2. | ABTOMaTU3HpOBaHHBIC HHPOPMAITHOHHO-H3MEPUTETHHBIC CHCTEMbI KOMMEPUYECKOTO yUeTa
AJIEKTPOIHEPTUN

2.1. | ABTOMaTu3upOBaHHBIC OcHOBHBIE 337124 Kypca. ABTOMAaTH3aIUs ydaeTa
nH(OPMAIIMOHHO- AIIEKTPOIHEPTHUU - HHCTPYMEHT MOBbIIeHUS () (PEeKTUBHOCTH

M3MEpUTENIbHBIE CHUCTEMBI
KOMMEPUYECKOT0 yueTa
ANEKTPOIHEPTUH

npoliecca NpOoU3BOJCTBA, IEpeiadt, PaCIpeeIeHHs U
notpelienus aekTposneprun. Llenu u 3amauu, permaembie
cucteMo. [ [pMHIIMIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. TpeboBanus k cucteme ACKYD, npaBuna yyera
AJIEKTPO’HEPIruu 1 MoHocTy. [IpaBuna yuera
AIIEKTPUYECKON SHEPTUH. TUIIOBBIE TEXHUYECKUE
TpeOOBaHUS K CPECTBAM aBTOMATU3ALUN KOHTPOJIA U yyeTa
aneKkTpo3Heprun u mouHoctu g ACKYD sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKuuu. [lokazaTenu
Ha3zHaueHus. TpeOoBaHUs 10 MUTAHHIO, TPOTPAMMHOMY




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

00ecrnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHEITHUM
BO3CUCTBUAM, 0€30M1aCHOCTH, HAICKHOCTH,
METPOJIOTHYECKOMY 00ECIIEYEHHIO i TEXHHUECKOMY
o0ciyxuBanuto. Opranu3zanus TOYEK U TPYII yyeTa
aeKTpo3Heprur. OCHOBHBIE ONIPEIEICHUS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOTO U
TEXHUYECKOro yuera. L{enun yuera 351eKTpoIHEPruH.
Oyukuu u 3anaun AUNCKYD npennpusituii ceteit.
3amaun AUMC KYD ObITOBBIX TOTpeOUTENEH. ITaIbl
CO37IaHUs U BBOJIa B AKcIuTyaTaiuto cucremsl ACKYD.
[IpenmpoektHoe obcnenoBanue npeanpusaTus. Paspaborka
TEXHUUYECKOT0 3a7aHus. MoepHU3alus U3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee MpoeKTUPOBaHKE
MH(POPMALMOHHO-U3MEPHUTEIHHOTO U HH(POPMALIMOHHO-
BBIUHCIUTENFHOTO KOMILIEKCOB. PazpaboTka 1OKyMEHTOB 1O
METPOJIOTHUECKOMY obecrieueHnto. Komruiekrarmus.
CrpoutenbHO-MOHTaKHbIE paboThl. [lyckoHanagouHble
paboTel. OnbITHAS KCIUTyaTalMsl. Y TBEP)KICHHUE TUIIA
CpecTBa U3MEPEHUs U aTTEeCTalusl METOAUKHU BbIITOJIHEHUS
n3MepeHuil. McnblTanne Ha COOTBETCTBUE TEXHUYECKUX
TpeOoBaHUl 00beIMHEHHOTO phIHKA SHepruu. [lepenaua
aBTOMATU3UPOBAHHOW MH(OPMALIMOHHO-U3MEPUTEIBLHOMN
CUCTEMBI B IIOCTOSIHHYO dKcILTyaTanuio M3mepenue sHeprun
Y MOIIIHOCTH, IOTPEIIHOCTH U3MEPEHU. MeTobl
M3MEpPEHUS MOUTHOCTU. MIHIyKITMOHHBIN CUETUHK.
[Mu¢possle cuetunku. [lorpemnoctu uzmepennii. Hebananc
ANIEKTPO3HEPIUH U MolHOCTU. KoMMepueckue norepu.
CrpykTypa u coctaB u3meputenbHoro kommiekca ACKYD
W3mepurenbHblii kanai. TpanchopmaTopsl ToKa,
TpaHcGOpMaTOPbl HAPSKEHUS, BTOPUYHBIE 1IETIH, CUETYUKHU
NIEKTPUYECKON dHEpruu. BinsHue 21eMEeHTOB Ha
METPOJIOTMUECKHE XapaKTEPUCTUKN U3MEPEHUH.
HNudopmannonsslii kanan. OpraHu3anus KaHaJloB CBS3H B
COOTBETCTBHUE C UEPAPXUUECKON CTPYKTYPOU MPEATIPUSITHS.
Tunsl ycTpoNCTB CBA3M M KaHAJIOB IEpEAAUy JaHHbIX. MX
HAJISKHOCTh U MPOMYCKHAasi CTOCOOHOCTh. TpeboBaHus 1 K
pPe3epBUPOBAHUIO KAaHAJIOB CBSA3U U 0030p CYIIECTBYIOLINX
pemenuii. YcrpoiictBo coopa u nepenaun nanubix (Y CIII).
Hasznauenue. TpeboBanus Kk pyHKIIMOHAIEHOMY COCTaBY,
napameTpam, XxpaHeHuto qaHHbIX [{eHTp 00paboTKu TaHHBIX.
ITepeuens pemaembix 3a1a4d. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX CPeCcTB. TeXxHnYecKue cpeicTBa
U3MEpEHUs], XpaHeHHs], Iepeiadn 1 00paboTKU MHPOpPMAITUU




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

B cucteme L{ludpoBrie cUeTUNKH NEKTPOIHEPTUH.
TexHnueckue xapakTrepucTuku. Hactpoeunsie mapameTpsl.
CepBuCHBIE BO3MOXKHOCTH, (PYHKIIMU U UX HACTPOMKa.
[TporpamMmmHoe obecrieueHue. Y CTpOHCTBO cOopa U rmepeaadn
naHubiX (YCII). Texanueckue XxapaKTepUCTHUKH.
Kondurypauus u vactpoiiku. Opranuzanus neHTpa
00paboTku naHHBIX. TpeboBaHus K HHOPACTPYKTYPE U
armnapaTHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JaHHBIX. Y HUBEPCAIbHBIN aCHHXPOHHBIN ITPEMO-
nepenatuuk. Murepdeiicsl. Kanans! ceszu B AUMCKYD.
CocraB 1 Ha3HAYEHUE POIPAMMHOTO KOMIUIEKCA CUCTEMBI
ACKYD CocraB KoMIUIEKCa IPOrPAMMHOI0 00ECIIEUEHHUS.
Mopaynbs agMuHUCTpaTopa cucteMbl. KOMMyHHUKAIMOHHBII
MonyJib. baza nanHbix. Moaynb cyObEKTOB pbIHKA
ANEKTPO3IHEPIUH U MOIIHOCTH. CripaBOYHMKU. Motynu
POCMOTpa M 00pabOTKK JaHHBIX. MOIyH 3KCTIOpTa-
HMMIIOPTA.

ACJ1Y u ynpasieHue pexumamu paboThl ceTeit

ACLY u ynpasienue
peKUMamMu pabOThI CETeH

ABTOMaTH3MPOBAHHBIE CUCTEMBI JUCIIETUEPCKOTO
ynpasnenus (ACHY) 33C. OcnoBusie 3anaun. CTpyKTypa
ACJ1Y. Uadopmarus, HeoOxoaumast 1uist yrpasieHus 39C.
[TpeumymiectBa mpu cozaanuu enunot 23C (EDC) Poccun.
Nndpopmanusa B ACHY. smepenue u koaupoBaHue
uHpopmanuu. Kanansl csa3u. [lepenaua nuckperHoi
uHpopmanuu. Moaynsius cursana. MHOrokaHajabHbIe
KOZOMMITYJIbCHBIE YCTPOICTBa TenemMexaHuku. [lonstue
pexxuma O3C. Ilonarue o0 ontumanbHOCTH peskuMoB DIC.
Kpurepun ontumansHocTu. OTpaHUYEHNs, HAKIIaIbIBAEMblE
Ha (pU3NYECKUE MapaMeTpbl U YCIOBUS paOOTHI OCHOBHOTO
o0opynoBanus. LleneBble GyHKIIMU U OTpaHUYEHUS IPU
pacueTe ONTUMaIbHBIX peKUMOB padoTsl DIC. Buasl
r1aHupoBaHus pesxxumoB I9C. XapaKTepuUCTUKU Tpa(UKOB
Harpy3ku. [IpornozupoBanue cyToqHoro rpauka Harpy3KH.
MeTobl TPOrHO3UPOBAHMSI CYyTOUHOTO IpaduKa Harpy3KH.
HcTtounuku peaktuBHOM MomHocTH B DOC. [Tonstue 06
ONTUMAJILHOM PaclpeelIEHNN PEaKTUBHON Harpy3Ku MEXIy
MCTOYHUKAMU peakTUBHON MolHocTU. [loHsTHEe 00
HKOHOMHUECKH 11€JIeCO00pa3HOI KOMIIEHCAIIMHN PEaKTUBHOM
MOIIHOCTH B paclpeAenuTeNbHbIX ceTaX. OnTumManbHOoe
pasmelneHre 6arapeil KOHIEHCAaTOPOB B
pacnpeeNuTeNbHbIX CETAX C YUeTOM U3MEHEHUS
HaNPSDKEHUS.

JlnarnocTrka BICOKOBOJIBTHOTO 000PYAOBaHUS




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

4.1.

Jnarnoctuka
BBICOKOBOJIBTHOTO
o0opymoBaHUs

3amayu COBpEMEHHOM nHarHocTuku. COBpEeMEHHast cucTeMa
JIMarHOCTHKA. JIMarHOCTUKA dJIEKTPUYECKON U30IISAUN
o0opynosanus BH. McnbiTanue n3041uu NOBBIIEHHBIM
NEPEMEHHBIM HaNPsHKEHUEM: BRIOOP 3HAUCHUS
UCIBITATEIBHOIO HAPSHKEHUS, IPOLIelypa IPOBEACHHUS
UCIIBITaHUH, OLICHKA PE3yJIbTaTOB UCIIBITAaHUN. MeTobl
KOHTPOJISl KauecTBa TPaHC(HOPMATOPHOTO Maca.
JlarHocTHKa CUIOBBIX TpaHC(HOPMATOPOB U PEAKTOPOB;
Ba)XHEHIINE GYHKLINOHAIBHBIE Y3JIbl U CUCTEMBI,
ITOJIEXKALIUE KOHTPOJIIO, METO/IBI M TEXHUYECKHUE CPEJCTBA
KOHTPOJIS 3TUX Y3JIOB U CUCTEM. XpoMmaTorpapuueckuit
aHaJIU3 PaCTBOPEHHBIX I'a30B. McnbITaHus U301
HOBBIIIEHHBIM BBIITPSIMIICHHBIM (IIOCTOSIHHBIM)
HarpspkeHueM. KOHTpOJIb M3051511H 110 CONTPOTUBIICHUIO,
0COOEHHOCTH U3MEPEHHUS B Cllydae HEOTHOPOTHOCTH
W30JISLUN.

ABTOMAaTHKA QJICKTPOSHEPICTHICCKUX CUCTEM

ABTOMAaTHKA
3JIEKTPOIHEPreTUYECKUX
CUCTEM

Oco0eHHOCTH PHEPreTUYECKOT0 IIPOU3BO/ICTBA,
00yCJIaBIUBAIOLIME LIMPOKOE BHEAPEHUE CPEICTB
aBTOMATHKHU. BU/Ibl aBTOMaTHKHU SHEPTOCUCTEM U UX
B3alMOCBA3b. TE€XHOJIOTrNYeCcKasi aBTOMAaTHKa, aBTOMaTUKa
yIpaBJIeHUs] HOPMaJIbHBIMH PEKUMaMHU, IPOTUBOABapUitHOE
ABTOMAaTUYECKOE YIPABJIECHUE DJIEKTPOIHEPTeTUUECKUMHU
cucremamu (OCC - npoTrBOaBapuiiHas aBTOMaTHKA).
ABTOMaTHKa YIIpaBJIEHUs TyCKOM U OCTaHOBOM Typ0o- 1
rugporesepaTopoB. OCOOEHHOCTH aBTOMATUYECKOTO
yrpaBieHus TypOOreHepaTopaMu aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB HA
napauieabHyro padoTy. CriocoObl U YCIOBHSI BKIIFOUCHUS.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPOIJIEKTPOHHBIE U
MUKpPOIIPOIIECCOPHBIE). ABTOMATUYECKOE PETYINPOBAHHE
HanpspkeHus ¥ peakTuBHO# MomHocTH (APH u PM) B D3C.
TexHuuyeckue cpeacTBa. ABTOMaTHUECKOE PEryIupoBaHue
B30y aeHus (APB) cunxponHbx MammH. CHUCTEMbI
BO30Y>KIEHHSI CHHXPOHHBIX T€HEPATOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUTaTeie. ABTOMaTUYECKUE
PEryJiaTopbl BO30YXKIEHUS IPONOPLHUOHAIBHOTO IEHCTBUS.
ABTOMAaTHYECKUE PETYNIATOPHI BO30YKIECHHS CUIBHOTO
neiicteus (APB CI). Muxkpormnpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMATHYECKOTO PEryIMPOBAHUS
koa¢pumentoB Tpanchopmanuu (APKT)
TpaHncpopmaropoB ¢ ycrporictBamu PITH. ABromarndeckoe
yIpaBjieHNE PEaKTHBHON MOITHOCTHIO CTATHYECKHX €€




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ncToYHUKOB — KomneHcaTopoB (CTK). ABromarnueckoe
pEeryJinpoBaHHEe YacTOThl U aKTUBHOM MoutHocTH B DOC.
IlepBruHOE peryampoBaHue - aBTOMaTHYECKOE
peryarpoBaHKE YaCTOTHI BpallleHHUs TypOo- 1
TUAPOreHEPATOPOB. ABTOMATUYECKHUE PETYJIATOPBI YACTOTHI
BpaiteHus (APYB). Buas! (rugpoarHaMuueckue u
anekTporuapasirnaeckue APUB). Bropuunoe
pEryJINpOBaHUE - aBTOMAaTUYECKOE PETYJIINPOBAHUE YaCTOTHI
1 akTuBHOU MomHOoCTH (APUM) B DOC.
YacroToperyiupyouue 3JIeKTPOCTaHLUU U
AIIEKTPOCTAHIINHU, Pa0OTAIOIIUE 110 AUCTIETYEPCKOMY
rpaduKy Harpy3ku. OnTHMaIbHOE paclpeielieHne Harpy30K
MEXy 00bEeTMHEHUSIMHU, SHEPTOCUCTEMaMHU U
reHepatopamu. MHoroypoBHeBas uepapxudeckas APUM
Enunoii sueprocucremsl Poccuu. [IpoTuBoaBapuiinas
aBTomaruka. HazHauenue, BUJIbl, IpebsABISIEMbIE
TpeOoBaHUs. ABTOMaTHKa OTPaHUYEHUS HETOMYCTUMBIX
WU3MEHEHUH JCHCTBYIOLIETO 3HAYECHUS U YaCTOTBI
HaIpsKEHUs: ABTOMAaTHKA OTPaHUYEHUS TOBBIILICHUS U
cumxkenus Hanpspkenus (AOITH u [JOCH). ABromartuka
orpanuueHus nosbiieHus yactotel (AOITY). ABTromaTka
orpaHuueHus CHIkeHus 9actoTsl (AOCY), BKiItOUaromas
aBTOMATHKY YaCTOTHOTO ITyCKa PE3€pPBHBIX T€HEPATOPOB
(AUIIIl"), aBTOMaTHYECKYIO YaCTOTHYIO pasrpy3ky (AYP) u
JIEIUTEIbHYIO aBTOMATHKY I10 YaCTOTE Ha TEMJIOBBIX U
ATOMHBIX CTAaHIMAX. ABTOMATHKa MPEI0TBpALLEHUS
HapyumeHus ycroituuBoctu (AITHY). CnocoOsl 1o3upoBanus
yropasisiromux Bo3aencTeui. Llenrpanuzosannas AITHY.
JenentpanusoBannslie ycrpoiicta AIIHY. ABromaruka
JUKBUJIALIUU aCUHXPOHHBIX pexumoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiicTBo AJIAP. ABTOMaTHuecKoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKIItOUeHue pesepsa (ABP).

VYnpasieHne KauecTBOM JIEKTPOIHEPTUU

VYnpaBneHue Ka4eCTBOM
3IEKTPOIHEPTUU

ONeKTpOMarHUTHasi COBMECTUMOCTh U Ka4€CTBO
aneKTpo3Hepruu. Ilokazarenn kauecTBa 3JEKTPOIHEPTUH.
HopmarusHo-nipaBoBas 0a3za. CpeacTBa u3MepeHus
MOoKa3aresel KauecTBa 3JIeKTpodHeprun. OpraHu3aliOHHbIE
3aJ1auM yIpaBJIeHUs Ka4UeCTBOM 3JIeKTpodHepruu. KoHTpois
U aHaJIM3 KauecTBa AeKTposHepruu. CrocoOsl u
TEXHUYECKHE CPEJICTBA OOECIeueHnsl KauyecTBa
AIIEKTPOIHEPTUH

CucreMmsl 31eKTpOCHA0XKEHHUS TOPOAOB U IPOMBILUIEHHBIX MPEITPUITHIA
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7.1.

Cucremsl
INEKTPOCHAOKECHHUS
TrOpPOJIOB U
MIPOMBIIIIIICHHBIX
NPEINPUITHI

OJIEKTPOITIOTPEBJIEHUE Pexumsbl 31eKTponioTpeOIeHIS
Junamuka snextponotpednenus B Poccuiickoit @eneparum,
DJeKTpUYecKHe Harpy3Ku U 3JIeKTponoTpedaeHue
ceNnUTeOHBIX TEPPUTOPHIA TOPOIOB, [ paduKu 3MEKTPUIECKUX
Harpy30K M UX XapakTepUCTUKH, PaKTOpBbI, BIUAIOLIUE HA
PEXKUMBI 3JIEKTPOIIOTPeOIIeHUsT Y IpaBiieHUE
anektponorpednenuem Lenu ynpasienus
ANIEKTpONoTpeOIeHEM, ABapHilHbIE OTPAHUYEHUS
ayIeKTponoTpedienHus, MeponpusTHs 110 peryaIupoBaHHIO
PEXKUMOB 3JieKTponoTpedienus, CTUMYJIHNpOBaHHE
noTpeOuTeNeH K ynpaBIeHHUIO 3JIEKTPOIOTPEOICHUEM.
OJIEKTPUYECKUE HAT'PY3KU 3JIEMEHTOB
CHUCTEM DJIEKTPOCHABXEHUS PacuerHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHa0)eHus1, [lonsaTre pacueTHoi
Harpy3ku. MareMaTnyeckoe OIMCaHue IEKTPUYECKUX
Harpys3ok, [loka3zarenu, XxapakTepu3yIoLe pexumMbl pabOThI
AJIEKTPONPUEMHUKOB U UX Ipymil, [IpakTruueckue MeTo bl
OIpe/IeNIEHUs] PACUETHBIX HAarpy30kK, Onpenenenue
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUI TOPOIOB
O61ue nonoxeHus, PacueTHas Harpyska Ha IIMHAX
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHU,
PacuerHas Harpyska pacnpenenuTenbHbx JuHui 380 B 1
TpaHnchopmaTopHbIx noacraniuii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nutanus,
VYKpyHHEHHas OLlEHKa pacueTHOIN Harpy3Ku CeIUTEOHbIX
Tepputopui, IIpumepsl onpeneneHus pacyeTHbIX
nexTpuyeckux Harpysok. PEXXMMbI HEMTPAJIM B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HeTpanu B ceTsax cpeqHero HanpsbkeHus (6—35 kB)
N3onupoBanHas HelTpasbro, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMJIt0, KoMneHCupoBaHHas HEUTpaJlb,
[yroracsmue peaktopsl, Pe3ucTuBHoE 3a3eMiieHNe
HeiTpanu, OcoOeHHOCTH BbIOOpa peXxrMa HEUTpPAJIH B CETSIX
¢ KabessiMU ¢ U30JIALKEN U3 CIIMTOTO MOJUATUIICHA.
PesxxuMbl HeliTpanu B ceTsiX HU3Koro HanpsbkeHus (10 1000
B) I'myxo3azemiennas HeiTpainb, M3omupoBanHas
Hentpans. CXEMbI I'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOACKUX CETEN
TpebGoBanusi, MpeabIBIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
HanexHocTtsb anekrpocHabxkenus, KomMmyranuonssle u
3alUIIAIOIIKE JJIEKTpUUecKue anmnaparbl. CXeMbl
pacnpeaenuTeNbHbIX dJEKTPUUECKUX ceTell PaguanpHo-
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MarucTpajbHas Hepe3epBUpOBaHHAs cxema cetu, [lernenas
HEaBTOMAaTHU3UPOBaHHAas cxema cetu, [lerneBas
aBTOMAaTU3UpPOBaHHAS cxeMa ceTd, CII0KHO3aMKHYTasl cxema
CETH HU3KOTO HampsiKeHUsi, MHOTOJIy4eBbIe
aBTOMAaTHU3UPOBAHHBIC CXEMbI ceTH, Peanu3anus ycrpoiicTBa
aBTOMATUYECKOIO BKJIIOYEHUS Pe3epBa B
IByXTpaHchopMaTropHoi moacTaHiu, CXeMbl BBOJIHBIX
pacrpeIenuTeNbHbIX YCTPOUCTB 31aHui, PexkoMenanuu no
BBIOOPY CXEM pachpenenuTeabHoi cetr, [Iutaromnme cetn
6—20 kB Heo6xoaumMocTh coopyKeHHS
pacnpenenuTenbHbiX MyHKTOB 6—20 kB, Cxembl nuTarmumx
cererr 6—10 kB, Oco6eHHOCTH TOCTPOCHHUS TUTAIOIINX
cereit 20 xB.

N3omsanus u nepeHanpsKeHus

N30ma0ua n
MEepEeHAPSKEHUS

Onekrpodusznueckue mpoueccsl B razax. Kimaccudukarmys
ANEKTPUYECKUX NoJel. loHn3annoHHbIe MPOLECCHI B ra3ax.
JlaBuHa 371€KTPOHOB. Y CII0BHE CAMOCTOSTENBHOCTH pa3psja.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JaBJICHUS ra3a u qpyrux ¢pakropos. Dddekt noiaspHOCTH.
bapbepnsiit 3ppexr KopoHHBIH pa3ps Ha HOCTOSHHOM U
IIEpEMEHHOM HanpsukeHusX. [lotepu sHepruu Ha KOpOHY
IIpU IIEPEMEHHOM HaIpsDKEHUU. Paquonomexu, co3gaBaeMble
KOPOHHBIM pa3psAJIoM Ha poBojax. Paspsa B Bo3ayxe BIOJIb
MIOBEPXHOCTU TBEPAOTO AUIJIEKTpUKA. Binsguue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HaIlpsHKEHHE
nepekpbIThsi OCHOBHBIE BUJIBI M CBOMCTBA BHEIIHEN
M30JSIIMUA. ATMOC(EpHBIN BO3TyX KaK TUAIEKTPUK.
HazHnaueHue 1 TUIIBI N30JIITOPOB. DKCILTyaTalluOHHBIN
KOHTpoJsb. OO011ast XapaKTepUCTHUKA U TUIIbI BHYTPEHHEHN
u3ossinun. KomOunupoBanue auanekTpukoB. CtapeHue
BHYTPEHHEN W BHEIIHEN M30JAuu. KoopauHanuus n30suumn
[TpodmnakTuka n30aA0MK. 3aa4d U LEIU TPOPHUIAKTHKY.
MeToabl uCIBITaHUS U30JSIUU. BBICOKOBOJIBTHBIE
UCIBITATENbHBIE YCTAHOBKU BBICOKOIO HAIPSKEHUS.

Y cTaHOBKM AJIs MTOYYEHUS BBICOKUX NIEPEMEHHBIX U
IIOCTOSIHHBIX HaNpshKeHUH. VIMITyIbCHBIE HCIIBITATEIbHBIE
yCTaHOBKH. M3MepeHue BHICOKUX HaIpsDKEHUN (M3MepeHne
LIAPOBBIM PA3PSAAHUKOM, U3MEPEHUE DIIEKTPOCTATUUECKUM
KWJIOBOJIBTMETPOM, U3MEPEHHE HATIPSIKEHNUS C
ucnosib3oBanueM aenuteneit) Knaccudukanums
nepeHanpspkeHuid. ['po3oBbie nepeHanpskeHns. MoHUS Kak
MCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
rapameTpsl MOJIHMM. IHTEeHCUBHOCTB TPO30BOM
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nesTeIbHOCTH. BHyTpeHHue nepenanpsokeHust. Oomast
XapaKTEepUCTHKA. BOIHOBBIE MPOIEcChl B 0OMOTKAX
Tpanchopmaropa. HauaneHoe pacnipenesieHie HanpsHKeHHe
BJI0JIb OOMOTKH TpaHC()OpMaTOpPOB, YCTAHOBUBIIUHCS
PEKUM, TIEPEXOIHBIH Mporiecc. Pacnpenenenne HarpsHKeHUs
BJI0JIb 0OMOTOK Tpex(daszHoro Tpancopmaropa
Knaccugukarus Mep 3amuThl OT IepeHAIPSKESHHH.
VYerpolicTBa 3alMTHI OT IEPEHANPSHKEHUN. 3aluTa
MOJICTAHIIUH OT MPSIMBIX yIAPOB MOJIHUHU. 30HA 3aIlIUTHI
MOJIHUEOTBO/IOB. 30HA 3alUThI TPOCOBOI'O MOJHHEOTBO/IA.
['p030ynopHOCTh OOBEKTOB.

Bozaymnsie u kabenbHbIE TUHUT

BOS,Z[YI_HHBIG 1 KaOeJIbHEIE
JIMHUU

OcHoBHbIe NIOHATHSA U onpenenenus. Knaccuduxauus JIDII
IIEPEMEHHOT0 ToKa. Pa3Butue TexHuku nepepauu 39 B XX
Beke. KoHcTpykTuBHBIE 311eMeHThI BJI, nux Ha3HaueHue.
Ycnosus padotsl BJI (rosoneiHbie U BETPOBBIE HATPY3KH).
Tunsl IpPOBOAOB U I'PO303aIUTHBIX TPOCOB. Paciiemnnenue
¢a3 u ux tpancnoszuuusa. KoHCTpyKIMu onop u ux
kiaccupukanus. TUTIB H30SAIMOHHBIX KOHCTPYKIINH.
Jlunelinasa apmatypa. ['eomerpuueckue xapakrepuctuku BJL.
[Tpu4rHBI ¥ TEHICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
DneMeHTHI KabelbHbIX JIMHUHN, UX Ha3HaueHue. Ternsoas
cxema 3aMeleHus kadens. TOKkM U MOIIHOCTH, AONyCTUMBIE
0 YCJIOBUSIM HarpeBa U30JIALUH Kalels B CTALlMOHAPHOM
pexxume. [lytu yBennuenus npomnyckHoit cnocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUIIbI CHIIOBBIX KaOene.
OcHoBHble Bub! apMatypbl KJI.

10.

Penelinas 3ammra 1 aBTOMaTU3anus JIEKTPOIHEPTETUUECKUX CHCTEM

10.

Penetinas 3ammra u
aBTOMAaTH3allMs
AIEKTPOIHEPTETHICCKUX
CHCTEM

Ha3naueHue u BUbI aBBTOMaTUKHU S3HEPIOCHCTEM.
Ha3znauenue peneitHol 3amuThl, TpeOOBaHUS,
MPEIBSABISIEMBIE K YCTPONUCTBAM PENCHHOMN 3aIMTHI.
OcHoBHBIE BUBI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBaTrh yCTPOMCTBA PEICHHOM 3auThl. Buabl
KOPOTKHMX 3aMbIKaHUW. BEeKTOpHBIE AuarpaMMbl TOKOB U
HanpsDKeHUH NpH Tpexda3HbIX, IBYXPa3HbIX, 0THO(A3HBIX U
JIBYX(a3HbIX KOPOTKUX 3aMbIKaHUHN Ha 3€MJIIO B CETH C
3a3eMJICHHOM HEUTpaiblo. BekropHas nuarpamma
0/1H0(a3HOT0 3aMbIKaHUS Ha 3€MJIIO B CETH C
M30JIMpOBaHHON HelTpanblo. Kakne n3MeHeHus napaMeTpoB
peXuMa Ipy BOSHUKHOBEHUH KOPOTKHMX 3aMbIKAaHUN MOTYT
OBITh UCIIOB30BAHBI JUIs IOCTPOCHUS PEJICHHOM 3alUTHI.
BekTopHbIE ArarpaMMbl TOKOB IIPH KOPOTKOM 3aMBIKAHUH 32
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TpaHc(hOpMaATOPOM CO CXEMOH coeTMHEeHUsI 0OMOTOK
TpeyroapHuK/3Be31a-11. MakcumanbHast TOKOBas 3aIlIMUTa.
Onpenenenue napaMeTpoB cpadaThIBaHUsI U OLIEHKA
qyBCTBUTEIBHOCTH 3alUTHl. BapuaHThl cxem
MU3MEPUTEIIBHOTO OpPraHa 3aliuThl. MakcuMallbHas TOKOBast
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amuTa co CTyIEHYaTon
XapaKTEPUCTUKON BBIAECPKKU BPEMEHHU. 3aluTa OT
3aMbBIKaHUI Ha 3€MJIIO B CETU C U30JMPOBAHHON HEUTPAIIBIO.
ToxoBast HarlpaBJIEHHAs 3allUTa JIMHUHN 3JIEKTPOIIEpeiadn C
JBYXCTOPOHHMM NuTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HaIpaBJieHUs1 MOLTHOCTU. TOKOBast HalpaBJIEHHAs 3alUTa Co
CTYIIEHYaTON XapaKTEPUCTUKON BBIIEPKKH BPEMEHHU.
TokoBas 3ammTa HyJIEBOM NOCIEA0BATEILHOCTH. TOKOBas
3alMTa 00paTHOM MOCIIeA0BAaTEILHOCTH. 3a04Has 3aIluTa
JMHUH dnekTpornepenadn. [IpuHnumn neicTeus, napameTpsl
cpabatbiBanus. [lpononeHas nuddepenHnanbHas TOKoBas
3aluTa, IPUHIMI JeHCTBUS, TapaMeTphl cpabaThIBaHUS.
[TpononbHas nuddepeHnnanbpHas TOKOBasl 3alUTa JUHUY.
Juddepenumansao-dasznas 3ammra tuHun. [lomepeunast
TuddepeHIManbHas TOKOBas 3alluTa, IPUHLIUI JeiCcTBuUS,
cpabatsiBanusl. [lonepeunas nuddepeHnmanpHas TOKOBas
HaIpaBJICHA 3alUTa NapaJUIEIbHBIX JIUHUN.
ABTOMaTHueckoe nmoBTopHoe BiItoueHue (AlIB).
Hasnauenue AIIB, TpeGoBanus, npeabsasisemsie k AIIB.
Bo3MoXHOCTH YCKOpEHUSI JEHCTBUS 3alUThl IPU HATUYUU
AIIB. IToBpexxaeHus: 1 HEHOpMaJIbHbIE PEeXKUMbI PaOOThI
tpanchopmatopa. TpeGoBanus, MpeabsIBIsIEMbIE K PEIICHHON
3amuTe TpaHcgopmaropa. OCHOBHBIE U Pe3€pPBHBIC 3AIIUTHI
TpanchopmaTopa.

11. | [loTtepu u sHEprocOepexeHmne
11. | Ilotepu u XapakTepHucTuKa Mpo0IeMbl CHI)KEHUS OTEPh
1. | sHeprocOepexeHue AIIEKTPOIHEPTUU AKTYAJIbHOCTH 33/1a4U CHIKEHUS IOTEPh

AIIEKTPOIHEPTUU. 3HAUEHUS TIOTEPH IIEKTPOIHEPTHH B
sHeprocucreMax P®. OCHOBHBIE OHATHS U ONIPEIEIICHHUS.
YKpynHEeHHasi CTPYKTypa (PaKTHUYECKUX MOTEPh
anekTposHepruu. HebanaHcsl 351eKTpoIHEPTrUn Ha 0ObEKTaX.
Hopmuposanue noreps anexkrposnepruu. CTpykTypa noTepb
MOIIIHOCTH U 3JIEKTPOIHEPTHH B DJIEMEHTAX
JJIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKkTpocHaOxeHus. JleranbHas CTPYKTypa OTYETHBIX
notepb. [loTepy MOITHOCTH B BO3AYIIHBIX U KaOEIbHBIX JIH-

HUAX PA3JIMYHBIX KJIACCOB HAITPSXKCHUS. HOTepI/I MOIIHOCTH
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B CHJIOBBIX TpaHc(opMmaropax. [Torepu B 10NOIHUTENBHOM
o0opyznoBaHuu nojctaHiuil. Pacxon anexkrposnepruu Ha
coOCTBEHHBIE HYX /bl oicTaHIMi. CucTemMa ydera
anektposHepruu. Kommepueckue norepu. TpaH3uTHbie
notepu. GakTopsl, BIKAIOIINE HA OTACIbHBIC
COCTaBJIAIOLIME TOTEPb. METOIbI OLIEHKU U aHaJIU3a OTEPh
IIEKTPO3HEPIUU. XapaKTEPUCTHKA METOJOB U aITOPUTMOB
pacueTa noTepb IEKTporIHeprun. Pacuer ycioBHo-
IIOCTOSIHHBIX TIOTEPb MOIIHOCTH U JIEKTPOIHEPIUH B
000py1I0BaHUHU IIEKTPUUIECKUX ceTeil. PacueT Harpy30uHbIX
IIOTEPh MOILHOCTHU U 3JIEKTPOIHEPTUU B DJIEMEHTaX
AIIEKTPUUYECKUX CeTel. XapaKTePUCTUKH IPadUKOB
Harpy3ku. MaTerpupyronie Muoxurenu. Pacuer norepsb
AIIEKTPO3HEPIUHU 10 rpaduKy Harpy3ku. MeTossl
OIpeIeNIeHUs] HArpy304YHbIX [TOTE€Ph: METOJ] HANOOIbIINX
Harpy3oK, METO/l CPEIHUX Harpy30K, METOJ CPEJHUX CYTOK,
METO/]I IIO3JIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
notrepb. COBpeMEHHbIE TPOrPaMMHBIE KOMITJIEKCHI 110
pacuery noteps: TpeOoBaHMs K IPOrpaMMHBIM KOMILIEKCaM,
HCIOJIb3YEMBIM I pacueToB noTepb. X BO3MOXKHOCTU U
xapakTepucTuku. MHpopmanmonHas obecrne4eHHOCTh
pacdetoB. [JocToBepHOCTE O1leHKH 1TOTePs. [Ipencranenue
PE3YJIBTaTOB OLIEHKU ITOTEPh. MEpONPUATHS MO0 CHUKEHUIO
MOTEPh JIEKTPOIHEPTUU U OLIEHKA UX SKOHOMHYECKOI

3P PEKTUBHOCTH B COBPEMEHHBIX ycioBHsX. Kiaccudukarms
MEPONPUITHH 110 CHUKEHUIO IOTEPh SJIEKTPOIHEPTUH.
[TpoGnembl BHEAPEHUSI MEPOTIPUATHI IO COKPAILEHUIO
MOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBUSIX.
CoBpeMEHHbBIE KPUTEPUU OLIEHKH SKOHOMHUYECKOM

3¢ (HEKTUBHOCTH MPOEKTOB: YUCTHIA AUCKOHTHPOBAHHBII
JI0XO0JI, BHYTPEHHSSI HOpMa JOXOJAHOCTH, NHTETPaJIbHBIN
CPOK OKYIaeMOCTH, TMCKOHTUPOBAaHHBIE 3aTPaThI.
Konkypupyromuue 3¢ dextsl OnpeeneHre onTuManabHbIX
3HAYEHHUH [TApaMETPOB JIEKTPUUECKHUX CETEH IIPU
POEKTHPOBaHUU. BBIOODP ceueHuil mpoBoI0OB U KU Kabemei
¥ HOMHUHAJIBHOTO HAIIPSKEHUS 1O YCIOBUSM
HKOHOMHYECKON 11€J1IeCO00Pa3HOCTH MPH MPOEKTUPOBAHUN
(cM. Kype DIIEKTPUUYECKHE CETH DIEKTPOTTUTAIONIUX CHCTEM).
OpranuzanoHHbIE MEPONIPUATHS 10 CHUKEHUIO TIOTEPD
ANeKTpodHEeprun. ONTUMH3AIUS PEKUMOB 10 HAMPSKEHUIO
U peakTHUBHON MOIIHOCTU. ONTUMH3AIMS YPOBHS paboyero
HanpspokeHus [oHsTHE eCTECTBEHHOTO U SKOHOMHUYECKOTO
pacnpeeseHuss MOITHOCTEN B 3aMKHYTBIX CETSIX.
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Pa3MbIkaHME 3aMKHYTBIX CETEH B ONTUMAJIBHBIX TOYKAX
OnTumu3zanus peKuMoB padoThl TPAaHCPOPMATOPOB HA
NOJCTaHLUAX. BelpaBHUBaHUE 3arpy3KkH (a3 TMHUHA.
IToBbIlIEHNE YPOBHS DKCILTyaTallMU CETH. TeXHUYECKUE
MEPOIPUSITHS 110 CHUIKEHUIO IIOTEPD DJIEKTPOIHEPTUU.
KomneHcanus peakTHBHON MOLTHOCTU. BbIOOp HCTOUHUKOB
pEaKTUBHOM MOIHOCTH. CHMKEHUE HEOJHOPOIHOCTH
3aMKHYTBIX cereid. [IpogonbHas eMKOCTHAsE KOMIIEHCALUS
MHIYKTHBHOI'O CONPOTHUBIICHUS JIMHAN DJIEKTPONIEPEAAUN.
PerynnpoBanue NOTOKOB MOIIHOCTH B 3AMKHYTBIX CETSX.
MeponpusTus o peKOHCTPYKLIUU CETH. 3aMEHa
CYILIECTBYIOIIUX MPOBOJIOB JIMHUN U TPAaHCHOPMATOPOB
nozacraHiuil. CTpOUTENBCTBO HOBBIX JIMHUN U
TpaHCPOPMATOPHBIX MOACTAHLUN. YBEINYCHHUE
HOMMHAJIBHOT'O HAIIPSKCHUS CETH.

12.

DKOHOMMKA B YHEPI€THUKE

12.

ODKOHOMUKA B OHCPI'CTHUKE

CoBpeMEHHbIE TEHICHIIMU Pa3BUTHSI TOIUIMBHO-
SHEPreTHYEcKoro Komiuiekca KanuraabHbie BIOXKEHUS B
sHepreTudeckue 00bekThl. OCHOBHBIC H 000POTHBIE (DOHIBI
DHEPreTUYECKUX NPeAnpusiTuil. Meronsl pacuera
ce0eCTOMMOCTH Ha DHEPTEeTHUECKYIO MIPOAYKIHUIO.
Opranuzanus Tpyia 1 3apab0THOM MJIaThl Ha
sHepronpeaAnpusaTusax. OCHOBHbIE MOJIOKEHUS METOIUKU
TEXHUKO-DKOHOMHUYECKUX PAacUy€TOB B SJHEPIETUKE.
@DUHAHCOBBIN IUIAH SHEPTONPEATIPUSTHSL.

13.

DneKkTpuyecKasi 4acTh CTaHII

WU U NOACTAHIIUU

13.

DneKkTpuyecKast 4acTh
CTaHIIUI U MOJICTAaHIINN

Cxewmpl anektpudeckux coequnenu TOL, KOC, I'DC u
I'ADC, ADC, noacranuuii. O61as XxapakTepucTuKa
COOCTBEHHBIX HYXK]I AJICKTPOCTAHIINI U MOJICTAHIIUN
(Ha3Ha4YeHue, UCTOYHHUKH, CTPYKTYpa NOTpeOuTeNeii).
Cxempl anekTpocHadx)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'DC u noacranuuii. [Ipo1osKUTENBHBIN peXUM
paboTHI AJIEKTPOYCTAHOBOK. BhIOODP ceueHuii mpoBOTHUKOB.
Tepmuueckoe aeiictBue TokoB K3. DnekrpoauHamudeckoe
nerictere TokoB K3 Ha anekTpudeckre MpoBOJIHUKHN U
anmapatbl. PacueTHble yCI0BUS BHIOOPA MPOBOIHUKOB U
amnmaparoB. BeiOOp MpOBOTHUKOB M JIEKTPHYECKIX
anrmaparoB: BBIKJIIOUYATEIeH, pa3beieHuTeNeH,
BBIKJTIOYATEJICH HArpy3KH, OTJeIUTENCH,
KOPOTKO3aMbIKaTesel, IpeaoXpaHuTeNel, H3MepUTEIbHBIX
TpaHc(hOpMaATOPOB TOKa M HanpsokeHus. OTpaHnYeHNE TOKOB
K3. U3mepurenbHble TpaHc(hOpMATOPhl TOKA M HAPSKESHHUS.

14.

HepexoaHHe SJICKTPOMECXAHUYCCKHE MTPOLCCCHI




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

[Tepexonubie
3JEKTPOMEXAHUYECKUE
MPOIIECCHI

O6mue nonsitus 00 D9C u ee pexxumax. OnpeaeieHne
napaMmeTpoB cxeMm 3amerienus 9IC i pacueTosB.
OnpeneneHre TOKOB U MOLTHOCTEH. Y CIIOBUS
cymectBoBaHus pexxumMoB IIC U ycTonunuBoCTh. [loHsTre
JUHAMUYECKON YyCTOMUYUBOCTHU. Y CTOMYHMBOCTh
aByxMamnHHon O9C. JlonylieHus U ynpoIeHus npu
pacuere ycTOM4MBOCTH. MeTOo IOCIe10BaTENIBHBIX
uHTepBanoB. Ctarnueckas ycroitunBocts 9C. JlaBuHa
HAIPSDKEHUS, YCTOMYUBOCTD Y3714 KOMIUIEKCHON HATPY3KH .
Y CTONYMBOCTh CUHXPOHHBIX U ACUHXPOHHBIX JBUraTENIEH B
cucTeMax JIeKTpocHaOxeHus. Pesynbprupyromias
YCTOWYMBOCTb. MepONpUATHS IO YIIYYIICHHUIO
ycroitunBocty D3C (ononHUTENbHBIE). MeponpusTHs 1o
yiydimeHuto yeroiunBocti 99C (peKUMHBIE).

15.

Pacuertnl TOKOB KOPOTKHUX 3aMbIKaHHI

15.

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU

OO61ue cBefeHust 00 3IEKTPOMArHUTHBIX EPEXOIHBIX
nporeccax. KopoTkue 3aMmblkaHus U UX KJIacCHU(PUKALIUAL.
Jomnyienus, npuHUMaeMble IIPU pacuyere KOPOTKOTo
3ambikanus (K3). [lepexoauslii mporiecc mpu TpexdazHoMm
K3 B nenu 6e3 Tpancpopmaropos. [Tonarue yaapHoro Toka,
ynapHoro ko3 dunmenta. Meroas! onpenencaus Ta.
CxeMmbl 3aMeLeHNs TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB
(ATP), TpanchopmaTopoB ¢ paciieryieHHONH 0OMOTKON
HU3ILIETO HANPSDKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBanus cxeMm 3aMeleHusl.
ITpakTH4eckre METOIbI pacueTa NEPUOANIECKON
cocrasistolleil Toka K3. Pacuer aelicTByromiero 3HaueHus
NEPUOANYECKON cocTaBsitoel Toka K3 npu ynaieHHbIX
K3. Meroa TunoBsIx KpuBbIX. HecummeTpuuHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHs. CXxeMa 3aMEeIeHUs
psiMON, OOpPaTHOM U HYJIEBOM MOCJE10BAaTEILHOCTEM.
CxeMbl 3aMelleHus U TapaMeTPhl HyJIEBOI
nocneaoBarenbHocTH TpaHchopmaTtopa (ATP). Ilpumeps! Ha
COCTaBJIEHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenoBarenbHocT. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'pannuHbIe yCI10BUS, OCHOBHBIE COOTHOIIEHUS JIJIS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HANPSLKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenieHus. Ognodasznoe K3.
I'pannuHbIE YCIIOBUS, OCHOBHBIE COOTHOILIEHUS AJIS
CUMMETPUYHBIX COCTABJISIIONINX TOKA U HANPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUTEKCHas cxema 3amenieHus. J[pyxdasnoe K3 Ha 3emito.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

FpaHI/I‘IHBIe YyCJ10BUs1, OCHOBHBIC COOTHOIICHUS JIA
CUMMCTPUYHBIX COCTABJIAIOIINX TOKA WU HAITPAKCHUA,
BCKTOPHBIC JUarpaMMbl TOKAa U HAIIPSXKCHUA B MECCTC K3,
KOMIIJICKCHAaA CX€Ma 3aMCIICHU .

16. | Ilepenaya u pacmpeeacHue 3JIEKTPOIHEPIHU

16. | [lepenaua u OO01mas XapakTepUCTHKA dTEKTPHUICCKHUX CETEH.

1. | pacmpenesnenue Kiaccudukarust sekTpudeckux cereit. MaTemaTudeckas
JIEKTPOIHEPTHU MOJIeTIb JJMHUH AJIeKTponepeaayn. [1-oopazHas cxema

3aMeILEeHHs BO3AYIIHOM JIMHUY, €€ [TapaMeTpbl: aKTUBHOE U
PEaKTUBHOE CONPOTHUBIICHHUS, aKTUBHASI U EMKOCTHAas
MPOBOAMMOCTH, OCOOCHHOCTH CXEM 3aMelleHUs JIMHUN
pPa3HOro HOMUHAJIBHOIO HanpskeHus. [lapameTpbl cxemsl
3aMelIeHus KabenbHOM TUHUHN. PexuMHbIe XapaKTepUCTUKH
auHUK. BekTopHbIEe AarpaMMbl TOKOB U HaIPSYKEHUH.
[Tanenue nanpsoxenus. IlpogonbHas u nonepevynas
COCTaBJISIOLIME BEKTOpa NajieHus HanpsbkeHus. [lorepst
HanpsbkeHus. OrnpezenieHue napaMeTpoB YCTaHOBUBILIETOCS
peXMMa JIMHUM: 110 TaHHBIM KOHIIA JINHUU; 110 JAaHHBIM
Hayvaja JuHuu. [lapameTpbl 1 cxembl 3aMeIeHUS
TpaHcGopMaTOpHOro 000PYAOBAHUS MTOHIKAIOIIUX
noactaniuii. JIByxoOMoTounsie Tpanchopmaropsl. Cxema
3aMELIEHMS, ONIPEJEIICHHUE €€ ITapaMEeTPOB N0 KaTaJI0KHBIM
JIaHHBIM TpaHcpopmaropa. OnpeeneHne noTepb MOIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPHI.
Cxema 3amelieHus, onpeesieHUue ee apaMeTpoB.
[Toacranmuu ¢ aBToTpanchopmaropamu. KOHCTpYKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, THIIOBasi MOILIHOCTb
aBToTpanchopmatopa XapaKTepUCTUKHU IpaduKoB
Harpy3ku. Bujsl rpaukoB Harpy3ku U UX XapaKTePUCTHUKHU.
HauOonpiias u HauMeHbIas Harpy3Kku. ['ogoBoii rpaduk
Harpy3Ku Mo MpoJI0JKUTENbHOCTH. YHcio yacoB
UCIOJIb30BaHUS HANOObIIeH Harpy3ku THO.
[IpencraBieHne Harpy30K B PaCUETHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSTHHOM Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBJICHUSAMU. PacyeTsl yCTaHOBUBILUXCS
PEXKUMOB IPOCTEUIINX HIEKTPUUECKHUX CEeTEH. 3a1auu
pacueTra yCTaHOBHUBIIMXCS PEKUMOB. PacueTHbIe CXEMBbI
AIIEKTPUYECKUX CeTeH, pacueTHasi MOUTHOCTh MOJICTAHINH.
Pacuer pexxrma pa3oMKHYTOM ceTH MeTo10M "B JiBa 3Tana'.
Pacyer pexrMa KoJbLIEBOW CETH, TOUKA MMOTOKOpa3/ena.
Oco0eHHOCTH pacueTa OJJHOPOIHOM IEKTPUUECKOM CeTH.
OnpenenieHne NoTeEPb MMEKTPOIHEPTUU. Y CIIOBHO-
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JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

MIEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE TOTEPU MOILITHOCTU U
AJIEKTPOIHEPIMU B DJIEMEHTAX NIEKTPUUECKOU ceTh. Bpems
MaKCHMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelleHHe oTepb. OCHOBBI PETyIHUPOBAHUS HAPSKCHUS
Y KOMIICHCAIIUU PEAaKTUBHOM MOIIIHOCTH B JIEKTPUUYECKUX
cerax. O0mas XxapakKTepUCTUKA PEKUMA HATPSIKSHUN
croco0oB ero peryiaupoBanus. Haubombme padboune
HaNpsOKEHUs AIIEKTpooOopyaoBanus. TpeboBaHus K
KauecTBY HampsbkeHus. Perynupyromue ycTpoiicTBa u ux
BIIMSTHAE HA PEKUM HANPSKCHHIA: TEHEPATOPBI
AIIEKTPOCTAHIINN, KOMIICHCUPYIOIIIUE YCTPOKCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOHIEHCATOPHBIEC OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKH
MIPOJIOJIBHOM KOMIIEHCAIIUH, PEAKTOPHI), TpaHC(HOPMATOPHI C
perynupyeMbiM ko3 duimenToM tpanchopmanuu. OreHka
JOCTAaTOYHOCTHU PETYIMPOBOYHOTO JHara3oHa
MOHIDKAIOIIET0 TpaHchopMaTopa.

17.

[Ipon3BOACTBO IIEKTPOIHEPTUH

17.

[IpousBoacTeo
NEKTPOIHEPTUH

CTpyKTYpHBIE TEXHOJIOTHYECKUE CXEMBI, TPUHIIMITBI padoOT U
ocobennoctu KOC, TOL, I'9C, T'ADC, ADC, I'TOC.
['padyiku HArpy3Ku FIHEPrOCUCTEM U X peaTn3alus
Pa3IMYHBIMU THUIIAMH 3JIEKTPOCTAHIUH.
DNeKTpooOOPYI0BAHNE MIEKTPOCTAHIIMMA U TTOACTAHITHI: -
BBIKJTIOYATeTH 0aKOBbIE U MaJIOMACIISIHBIE; - 3JIeTa30BhIE,
BaKyyMHBIE, 2JIEKTpOMarHuTHbIC. BhIKiTroyaTenu Harpy3Ku; -
pa3beIMHUTENH, OTAEIUTENN U KOPOTKO3aMbIKATEIH.
CunxpoHHBIE TeHepaTophl. Turbl, mapameTpbl. CUCTEMBI
oxnaxaeHusi. Cuctemsl Bo30yxaeHus. CUioBbie
Tparc@opmaropsl. Tumsl, mapamerpsl. CUCTEMBI
oxnaxaeHusi. ABtrorpanchopmaropsl. Pesxxumbr padoter AT.
TennoBoii pexxum TpancpopmaropoB. TpeboBaHHS K cXxemMaM
PVY. Cxemsl PY paguanbHOro Tuma: cXeMbl ¢ OAHOU U €
JIBYMsI cucTeMaM# COOpHBIX MIHH. CXeMbI KOJBIIEBOTO THUIIA.
YHpOILIEHHBIE CXEMBI.

18.

OcHOBEI 3J'ICKTpO6C3OHaCHOCTI/I

18.

OcHOBBI
AIEKTPOOE30MaCHOCTH

TexHHKa 0€30MaCHOCTH KaK KOMIUIEKC MEp U MEPOTIPUSTHH,
oOecrneunBaronii 6€30MacHOCTh padoT B
ANEKTPOYyCTaHOBKAX. OMAaCHOCTh MOPAXKEHUS FJIEKTPUUECKUM
TOKOM. MexaHu3MBbI IEHCTBUS JIEKTPUUECKOTO TOKA HA
OpraHu3M 4YenoBeKa. BiusHue NocTOSHHOTrO, IEPEMEHHOTO U
TOKOB BBICOKOW 9acTOTHI. UyBCTBUTEIHLHOCTH OpPraHU3Ma
YeJioBeKa K JEHCTBHUIO dIeKTpuueckoro Toka. [loporu
YyBCTBUTEIHLHOCTH, HEOTITYCKAIOIINI TOK, CMEPTEIbHBII
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nopor Toka. [IpaBuia TexHuku 0e30nacHOCTH oTpeduTesei
ANEKTpO3HEprun. DnekTpoyctaHoBku 10 1000 BOIbT,
anekTpoyctaHoBkH Bbiie 1000 BoabT. ['pynimb mo
AIIEKTPOOE30MIaCHOCTH MEPCOHANA, 00CITYKUBAIOIIETO
AIIEKTPOYCTAaHOBKU. J[efCTBYIOIINE JIEKTPOYCTAHOBKH.
[TopaxeHnue yesnoBeka eKTpuueckuM TokoM. ITytu Toka
yepes Teno yenoeka. OTHOBPEMEHHOE MPUKOCHOBEHHE K
TOKOBEIYIIIMM YaCTAM. DJIEKTPOTPABMBbI, TPABMBI,
CBSI3aHHBIE C TOPAKEHUEM UEIOBEKA SJIECKTPUUECKUM TOKOM.
@daxTOophl, BIAMUIIOLINE Ha COIPOTHUBIIEHUE TEJIA YEIOBEKa.
Hanpspkenue npukocHoBenus. lllaroBoe HanpsokeHue.
BozneiicTBue 37eKTpUUecKOro moJjisi Ha OpraHu3M 4YeJloBeKa.
[IpaBuiia oka3zaHus EepPBOM MOMOIIH MOCTPaJaBIIEMY OT
ANEKTPUYECKOro Toka. MickyccTBeHHOE nibixanue. Henpsimon
Maccax cepaua. OcBoOOXIeHUE MTOCTPAJABIIETO OT
JIEHCTBHSI DJIEKTPAYECKOro ToKa. [IpuHsaTHe Mep npoTUB
naaenus. [IpuBneuenue k cede BHuManus. Kareropuu
MIOMEILEHUH 10 OMACHOCTH MOPAKEHUS IEKTPUUECKUM
TokoM. Kareropuu pabot B aniekTpoyctaHoBkax. Hapsin.
Pacniopsixenue. Oprann3alluOHHO-TEXHUUECKUE
MEpPOIPHUITHS 110 0OECTIEUEHUI0 OE30MaCHOTO POBEACHHUS
paboT B 37IEKTpOyCTaHOBKaX. JInIla, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBeieHNE paboT B AIEKTPOYCTAaHOBKAX.
Opranuzanus padbot o Hapsay. Jomyck 6puraas K padoTe.
[IpoBepka orcyrcTBUs HanpskeHus. [lopsaok HanoxeHus
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
DnekTpo3aluTHbIe cpeacTBa. OCHOBHBIE 3JIEKTPO3AIUTHBIE
cpencTBa. JlonoIHUTENbHBIE 31EKTPO3aUIUTHBIE CPECTBA.
Hcnonb30BaHME 3JEKTPO3ALIUTHBIX CPEACTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoabT. [lnakaTer u
3HaKU. DIEKTPOMHCTPYMEHT. JIBoitHas u30nsuus
anekTpouHcTpymeHTa. [IpaBuia 6e3omnacHoi paboTHI.
WcrouHnky nMuTaHus 3IeKTPOUHCTpyMeHTa. McnbiTanue
M30JISIMU, TPEOOBaHUS K U30JIALUHU. 3a3eMJICHUE U
3aHyJIE€HUE, TPEXIOIIOCHBIE BIIIKU. THUIBI TPEAOXPAHUTENICH.
[IpaBuna 3amMeHbl NpenoxXpaHuTesen. JlecTHUIbI,
YCTpPOMCTBO, paboTa, ucnbiTaHusi. PaboTa Ha BICOTE,
MOCTKH, ITOAMOCTBS, Jieca. bezonacHble pacCcTOSHUS ISt
Pa3IMYHBIX KJIACCOB HAIPSKEHUSI.

19. | DiekTpomMexaHUKa
19. | DnekTpoMexaHuKa OnekTpuueckue MaliuHbl. TpaHcgopmaTopsl. Pexumbl
1. paboThI AMEKTPUUECKUX Ma-IIUH (ABUraTeb, TOPMO3,

reHepaTop); npeoOpa3zoBaHUe SHEPTUHU B ITUX PeXKUMaX.
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KoHcTpykius ¥ npuHLIMN 1eHCTBUS TpaHchopMaTopa.
PaboTa TpanchopmaTropa nmpu X0JI0CTOM XOJ€ U MO
Harpy3koi (ko3 dunment Tpanchopmari, OCHOBHbBIE
ypaBHeHHUs). OCHOBHBIE YPABHEHMSI U CXE-MbI 3aMEIIECHUS
TpaHcpopmaropa. HomuHanbHOe HanpspkeHue KOPOTKOTo
3aMBIKaHUs, ero BbI-00p. ONBITHOE OIpe/eieHUe
[IapaMEeTPOB CXEMBbI 3aMEILEHUS 110 PE3YIbTaTAM OIIBITOB
XO0JIOCTOT'O X0/1a M KOPOTKOTo 3amMblkaHUsl. VI3MeHeHne
HanpsDKeHUs TpaHcpopmaTopa Ipu U3MEHEHUH €ro
Harpy3ku. CriocoObl U CXEMbI pEryJIMpOBaHUS HANIPSKEHUS
TpaHcpopmaropa. CXxeMbl U TPYIIIBI COEAUHEHUS] OOMOTOK.
[TapannensHas padora. HecummeTpuunas Harpyska.
AstotpanchopmaTop. Pabora Tpanchopmaropa B
HECUMMETPUYHBIX U MIEPEXOIHBIX Ipoueccax. ACHHXPOHHBIE
MamuHbl. KOHCTpyKIMS ¥ MPUHIMI JEHCTBUS
acunxponnoro nasura-tens (Al). Pacnpenenéuusie u
COCPEIOTOUEHHBIE OOMOTKH. Y CIIOBUS MOJIyYSHUS
KpPYTrOBOT'O Bpa-IIAOIIETOCs MOJIs B TpeX(a3HbIX 0OMOTKAX.
Psin cunxponHbix ckopocteid. [IpuBenenue pabouero
npolecca aCHHXpOHHON MaiuHbl (AM) k pabouemy
nporeccy Tpanchopmaropa. OCHOBHbIE YPAaBHEHUS U CXEMBI
3amenieHus npuseneHHo AM. ITapameTpsl cxemsl
3amelieHust AM, ux pU3NUecKuit CMbICII.
DNEeKTPOMarHUTHBIE MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTEePUCTHKH.
VYcnoBus ycroriunBoit pabotel AJl. TpeOGoBaHMs K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyulieHue mycKoBbIX
cBoiictB AJl. CriocoObl peryaupoBaHus CKOPOCTH.
CunxpoHHbIe MamMHbl. KOHCTpYKIIMS ¥ IPUHLINAI JEHCTBUS
CHHXPOHHOM MalIMHbl. MarHUTHOE MOJI€ CUHXPOHHOTO
reneparopa (CI') npu Harpy3ske. Peakius skopst. OCHOBHBIE
YpaBHEHHUS U BEKTOPHbIE TUAarpaMMbl CHHXPOHHOW MaIIMHbI
(CM). ITapametpsl CI' B yCTaHOBHUBIIIEMCS PEXKHME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTO CI'.
[TapannensHas padota CI” ¢ ceTbto, ciocoObl U yCIOBUS
CUHXPOHM3AIMH. Y paBHEHHS 3JIEKTPOMAarHUTHON MOIIIHOCTH
Y MOMEHTA. YTI0oBbIe XapakTepuctuku CM, cratnueckas
ycroiunBocTh. U-00pa3Hble XapaKTePUCTUKH

20. | DHeKTpOIHEPreTUYECKHE CUCTEMBI U CETH
20. | DnexTpoIHepreTuYecKue TexXHUKO-DKOHOMUYECKUE OCHOBBI ITPOCKTUPOBAHUS
1. | cucremsl u cetu ANEKTpUUECKUX ceTeil. OCHOBHBIE 33/1a4M IPOECKTUPOBAHMS

anekTpuueckux cereil. KanuranbHblie BIOKEHUS Ha
COOPY)KEHHE BO3YITHBIX U KAOCIbHBIX JIMHUM.
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KanuranbHble BI0KEHHS HA COOPYKEHUE TOHMKAFOITUX
noactanuuil. U3nepKu Ha aMOpTU3aLUIO U 00CTy)KMUBaHUE
ceTH. 3aTpaThl HA KOMIIEHCAMIO ITOTEPh SJIEKTPOIHEPTUHU B
cetu. IIoHATHSA HOPMUPOBAHHOIO CPOKA OKYIIAEMOCTH,
kod(durmenta 3¢pHEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KAUE€CTBE KPUTEPHUS
sKoHOMUYeCKOH A dhekTuBHOCTH. Kitaccudukamms
NOTpeOUTENEH MO CTETIEHN HAISKHOCTHU dIIEKTPOCHA0KEHUSI.
Omnpenenenne BEpOATHOTO yiiepda OT nepepbia
anekTpocHabxenus. baancel momHocTel B
AIIEKTpOdHEpreTuyeckoit cucreme. Cocrapistoniie 0araHcoB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
ANEKTPOIHEPIeTHUECKUX CUCTEMAX U PAOHHBIX CETSX.
BeisiBieHre HE0OXOAMMOCTH YCTAHOBKH JOMOTHUTEIBHBIX
HMCTOYHMKOB PEAKTUBHON MOIIHOCTU. MIcTOUHMKHN
PEaKTUBHOM MOIIHOCTH B 3JIEKTPUUECKUX CUCTEMAX, UX
TEXHUUYECKHUE U IKOHOMUYECKHE XapaKTepUCTUKU. BpiOop
MOIIIHOCTH U TUIIa KOMIICHCUPYIOIIUX YCTPOUCTB 11O
yCIIOBUSIM OallaHCa PEaKTUBHON MOIIHOCTHU B AJIEKTPUUYECKON
ceTd. [IpuHIMIIBI AKOHOMUYECKOTO pa3MeEIICHUS
KOMIIEHCUPYIOIINX YCTPOUCTB HA MOJACTAHIMSIX ceTH. BBIOOD
OCHOBHBIX [TapAMETPOB 3JIEKTPUUECKUX CETEeH pH
npoekTupoBaHuy. OCHOBHBIE THITHI KOHPUTYpALIUN CXEM
AIIEKTPUYECKUX CETEH U X KaUeCTBEHHBIE XapaKTEPUCTHKH.
Br160p HOMUHAJIBHOTO HAMPSHKEHUST YIacTKOB ceTh. Beibop
YCTaHOBJIEHHON MOIIIHOCTH TpaHC(OpMaTopoB
MOHMKAIOIIUX MMOACTAHIUI: JKOHOMUYECKOE KOJIMYECTBO U
HOMMHAJIbHBIE MOIIIHOCTH TPaHC(HOPMATOPOB, TEXHUYECKUE
OTpaHUYEHUS, JOITYCTUMBIE MIEPETPY3KU B PA3TUUHBIX
pexxuMax. Beibop cxeM pacnpeenuTeNbHbIX YCTPOCTB
MOHIKAIOIIUX MOICTaHIui BpIOOp MPOBOAOB BO3TYIITHBIX
JUHUN U CEYCHUI TOKOBEMYIINX KUJ KaOemei:
SKOHOMHUYECKUE MMapaMeTpbl, TEXHUYECKHUE OTPaHUYECHUS,
JIOTTYCTHMBbIE TIEPETPY3KH B pab0UYNX peKUMax. AJTOPUTM
BBIOOPA ONTHMAIILHOTO BapUaHTa CXEMBI 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 yyeOHOro IuIaHa JOINOJIHUTEIBHOH 0Opa30oBaTENbHOM  MPOTPAMMBbI
WCIIONB3YIOTCA TPaJUIMOHHBIE O00pa3oBaTEIbHBIE TEXHOJOTUM, a TaKXe WHTEPAKTUBHBIC
TEXHOJIOTUH, MIPEeICTaBICHHbIE B Ta0. 5.

Tabnuna 5
XapakTeprucTuka 00pa3oBaTeIbHON TEXHOJIOTUU
Haumenosanue KpaTkasl xapakTepuCTHKa
Pacuernoe 3ananue BrlinonHeHne pacyeTHbIX 3aaHUM 110 TEMAaTUKE
COOTBETCTBYIOILETO ITPEIMETa
PacuerHo-Tpaduueckas KypcoBas paboTa 110 npoeKTUPOBaHUIO INIABHOIN CXEMBI
pabota UIEKTPUUECKUX COSAMHEHUH AMEKTPOCTaHINH (ITOJICTAHLIUN )
UCXOJS U3 33JJaHHBIX YCIOBUN U PEKUMOB pabOThI
Pewmenne 3anau Pemrenue npoduiIbHBIX 33124 110 TEMATHKE
COOTBETCTBYIOILIErO ITPEIMETa
Huckyccus Jluckyccus 1o TeMaTUKaM JACHMILIAH IPOTPaMMBbL
po¢eccCHOHAIbHON NepenoAroTOBKU

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 COOTBETCTBUU C YYEOHBIM IUIAHOM. XapaKTepUCTUKA 3aJaHUN
npencrasieHa B Tabnuue 2 npuiioxxenus I

5.3. UTorosas arrecranus

WUroroBass arrectamuss 1O  HporpaMMe MPOBOAUTCS B (GOpME  -uUmozosast
ammecmayuonnas paboma. XapaKTepUCTHKa 3alaHui mpeacTaBieHa Tabnure 3 mpHiIoKeHus
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. YuyeOHo-MeTOoqMYecKOe U MHGOPMALMOHHOE o0ecnieYeHue
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'","DnerporHepreruyeckue cuctembl u cetu" / O. I1. Anekcees, u nap. ; Pen. B. II.
Mopo3kus . — M. : DHeproaromu3aar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .

3. ABTOMAaTHKa 3JIEKTPO’HEPreTHUECKUX CUCTEM : YueOHoe mocobue s BY30B IO
CrenuanbHOCTH "ABTOMaTH3alUMs MPOU3BOJACTBA U pacrpenesneHus anekrposHeprun” / Pex. 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. : Akagemus, 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 CIieluanbHOCTel 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
"DNeKTPOTEXHHKA, JIEKTPOMEXaHUKa M 3JIeKTpoTexHojaoruu" 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
AJIEKTPOIHEPreTHIecKuX crnenuansuocreit / B. Y. Unenpunk . — 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 @ yueOHoe mocobue no guctnuminHe "Toku KOpOTKOTO 3aMbIKaHUs"
no HarpasneHuto 13.03.02 "OnekrposHepreruka u snekrporexnuka"” / M. A. Kosunosa, Har.



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"
Harnpasienus "Jnexrposnepreruka” / W. I1. Kproukos, B. A. Crapmunos, 1O. I1. I'yce, M. B.
[Mupartopos . — M. : U3narensckuii jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .

10. Jloktnonos, C. B. DnekrposnepreTudeckue cucreMbl. KoHCIIEKT JIekuid : ydyeOHoe
nocodbue Mo Kypcy "DIeKTpodHepreTHuecKkue CUcTeMbl" Mo mnpoduino "DIeKTpUYecKue
craHuuu" HampasieHus "DiekTpodHepreruka u snekrporexHuka' / 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 yka3zaHus IO KypcOBOMY NpoekTy "PailoHHas ajeKkTpuyeckas CeTb
aneKTpodHepreTuyeckoit cucremsl" / A. A. ['ma3zynoB, Mock. suepr. un-t (MOU), u np. — 1993 .
-39c.

12. Metoasl pacyera YCTAaHOBUBIIMXCSI PEXKHUMOB 3JIEKTPUYECKUX ceTe : yueOHoe
nocodbue IO HampaBleHUIO "DIEKTpO’HEpreTMKa W 3IJIEKTPOTEXHUKA" 1O  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. ABTomaTuka sHEeprocucteM : y4eOHUK /1711 By30B 110 HAlpaBJIEHUIO
"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 SHEPreTHKH : B 2 T. : Y4eOHHUK ]ISl BY30B 10 HalpaBICHUSIM
"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 "DJIEKTPUYECKUE CTAaHIUU", "DIEKTPOIHEPTETUUECKUE CUCTEMBI
u cetn", "DnexTpocHabxenue", "Peneiinas 3amuTa U aBTOMAaTU3ALUS AIIEKTPOIHEPTETHUECKUX
cucteM" Hanpasienus "Diekrposnepreruka’ / U. I1. Kproukos, u np. — M. : AKAJIEMUSL, 2005
.—416 c. — (Beicuiee npodeccronansuoe 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. PeneitHas 3amura 3JIEKTPOIHEPreTUUYECKUX cHUCTeM: Penelinas
3amuTa cered : Y4yeOHOe mocoOWe I BY30B IO CIEHUAIBHOCTH "ABTOMaTH3aIUs
MPOM3BOJICTBA U pacmpeneiacHus anekrtposneprun” / A. M. ®denoceeB, M. A. denoceeB . — 2-¢
u3 . nepepad. u gomn . — M. : DHeproaromusnart, 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. aHepr. 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 Hanpasienuro "Dnexktposrnepretuka” / C. B. lynbxenko, 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- "DiuexkTpocHaOXeHUE
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 aMexkrpuaeckoi sneprun”, Msparenscrso: "M3OU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. XykoB B.B.- "Dnekrtpuueckas dYacTh 3JEKTPOCTAHIIMH C Ta30TYpOMHHBIMH H
napora3oBbsiMH yctraHoBKamu'", 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 YMCIIa MTaTHBIX Hay4yHO-Tiefarorudyeckux padornukos ®I'bOY BO «HUY
«MDOW» wm nunma, npeacTtaBuTeNM paboTojaTene WM 00ObeOUHEHWUH paboTojaTeleH.
Nudopmanus o KaapoBOM OOECICUECHUU JOTIOTHHUTEIBHOW 00pa30BaTEIbHONW MPOTPaMMBbI
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.

duHaHCUPOBAHHUE MPOTPAMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIIyIIaTesel
WIM 3aKa34YMKOB, IO HAINPaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaTb palOoTOAaTenu, yHHUBEpPCUTETHl (B ToM uucie MOMW), rocymapcTBEeHHbIE
CTPYKTYPBI U IPOYNE YUaCTHUKU 00pa30BaTEIbHOIO 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.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne n/nn CopepxaHue U3MEHEHHs (aKTyaJIn3alun) JlaTa yTBep>KaeHus: U3MEHEHUN
1 IIporpaMMa yTBepxkIeHa 06.09.2022
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
PYKOBOHHTeHB o CeegeHua o Bnagensue L3N MK H H
o0pa3oBaTenbHOM Bnopena; Kosanes LV, .
HporpaMMLI WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOB&J’ICB
(OIKHOCTB, y4eHast CTENEeHb, y4eHOe (moanuce) (pacumdpoBka

3BaHUE) TIOJITTHCH)



