IIpunoxxenue b

MuHHCTEPCTBO HAYKH ',
U BbIcuIero oopazosanusi P@® //
®I'OY BO «<HHRY «MIN» [/| A AO
HHCTUTYT JUCTAHLHOHHOI'O

U JOIMOJIHUTEJIBHOI'0 06p330BaHI/ISI

NOBAT,:
(O,

AHHOTALIMH PABOYUX ITPOT'PAMM JUCLMILINH (MOAY.IEI)
JTOMOJTHUTEJIBLHO OBPA3OBATEJILHOI ITPOTPAMMEI

npogheccuonanvHoii nepenoozomosKu
«TexHuKka u 31eKMpophu3uKa 6bICOKUX HANPAIHCEHUIL,

Paznen(npeamer) Teopemuueckue 0cnoswl 31eKmpomexHuKu

HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konungectso
ue (Momyeit) 4acoB

JTVCIIUATUTAH

(Momyeit)
Teopemuueck HauanbHubie cBenenus 00 Pewenue 3a0au 44

ue 0CHOBbL 3JIEKTPOMArHUTHOM TIOJIE.

aeKmpomex OOm1re MoIoKEHHS

HUKU ANEKTPOHHON TEOPHH.

DIIeKTPOMarHuTHOE TOJIE.
DNeKTpUYECcKUe SBICHUSI.
OcHOBHBIE XapaKTEPUCTUKHU
JJEKTPUUECKOTO MOJIS.
MarHuTHEIC SIBJICHUS.
OcHOBHBIE XapaKTEPUCTUKHU
MarHUTHOTO TIOJIS.
DneKTpOMarHuTHas
uHyKIusa. OCHOBHBIE
MIOHSTHSI TEOPUHU
ANMEKTPUYECKUX U MAaTHATHBIX
nenei. DIeKTpuiecKoe
CONPOTHUBIICHHE. JINHEITHBIE
L[EMHU TIOCTOSTHHOTO TOKa.
DneMeHTHI 1iene
MOCTOSIHHOTO TOKa. MeTo1b1
pacuera 1nenen MmocToSHHOTO
TOKa. DKBHUBAJICHTHBIC
npeoOpa3oBaHus B IEMSX
MIOCTOSTHHOTO TOKA.
O000meHHsIi 3ak0H OMa.
"dopmyna pazdpoca'.
Teopema KOMIEHCAINH.
3akonsl Kupxroga. Metox
KOHTYPHBIX TOKOB. MeToz
Y3JI0BBIX MMOTEHIIHAJIOB.




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

[TpyHIMI HATOXKEHUS U METOJL
HAJIOXKEHUsI. Y paBHEHHE
OanaHca aKTHBHBIX
MOIITHOCTEN. MeTon
HKBHUBAJIEHTHOT'O F€HEPATOpa.
[lepenava sHepruu ot
aKTUBHOTO JIBYXIIOJIFOCHUKA K
naccuBHoMy. Pacuer
0JTHO(a3HBIX IICTICH
CUHYCOMIAJILHOTO TOKA.
OCHOBHBIC 2JICMEHTHI,
TIOHATHS U YpaBHEHUS Leneit
CHUHYCOHM/IAJIbHOTO TOKA.
KoMiuiekcHBIA METOX
pacuera, BEKTOpHbIE
nuarpammbl. KomruiekcHast
MOIIIHOCTb. Y PaBHEHHE
OanaHca MOUTHOCTEH.
Pe3onaHc B asieKTprYeCcKOU
nenu. Kommnencamus
PEaKTUBHON MOIIHOCTH.
Pacuet a¢hexTuBHOCTH
ucnonb3zoBanus KY. Pacuer
LeNeN ¢ UHIYKTUBHO-
CBSI3aHHBIMU JIEMEHTaMH.
JlunelHblit TpaHcopmaTop.
Tpexda3zuble nenu
NIEPEMEHHOT0 ToKa. Pacuer
Tpex(das3HbIX Lenel npu
coeiMHEeHUN (a3 Harpy3Ku
"3Be3ma" I
YETBIPEXITPOBOAHON CUCTEMBI.
Pacuer tpexdas3nbix nenei
IIpU coeMHEeHuN (a3
Harpy3ku "3Be3na" s
TPEXIIPOBOJHON CUCTEMBI.
H3Mepenre MOIIHOCTH
Tpexda3zHOoH 1emnH.

Pasnen(npeamer) Inekmpomexanuxa

ue
JUCITUATIITAH
(Monyneit)

Hanmenosan

Conepxanve TUCIUTLIIAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB

AaHUKa

Onexmpomex

DNeKTPUYECKHE MAIIIUHEI.

Tpancdopmaropsl. Pesxxumsl

Pewenue 3a0au

44




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

paboThI AIIEKTPUIECKUX Ma-
UIUH (JBUTATEIb, TOPMO3,
reHeparop); Npeoodpa3zoBaHue
SHEPTUU B TUX PEKHUMaX.
Koncrpykuus u npuHumn
neiicTBus Tpanchopmaropa.
PaGora Tpanchopmaropa mpu
XOJIOCTOM XOJI€ U TIOJT
Harpy3ko# (Ko puueHT
TpaHcopmaIii, OCHOBHbBIE
ypaBHeHus). OCHOBHBIE
YPaBHEHUS U CXE-MbI
3aMereHus Tpanchopmaropa.
HomunansHoe HampsikeHue
KOPOTKOTO 3aMBIKaHHUS, €TO
BbI-00p. OnBITHOE
OIIpeJIeJIeHUE MapaMeTpoB
CXEMBbI 3aMEIIEeHHUS 10
pe3yabTaTaM OIbITOB
XOJIOCTOTO X0Ja U KOPOTKOTO
3aMbikaHus. I3MeHeHue
HanpsbKeHus Tpancdopmaropa
NIPY U3MEHEHUH €T0 HATrPY3KH.
CnocoObI U CXEMBbI
PETYIUPOBAHHS HATIPSHKCHUS
TpaHncpopmaropa. CxeMsl U
TPYIITBI COSTMHEHUS
obmorok. [TapamensHas
pabora. HecummerpuuHnas
Harpyska.
ABtoTpanchopmarop. Pabora
TpaHchopmaropa B
HECHMMETPUYHBIX U
NepexOoAHbIX Mpolieccax.
ACWHXPOHHBIE MAIITHHBI.
KoHcTpykius v mpuHIATT
JIEWCTBUS ACHHXPOHHOTO
nsura-tens (A/).
Pacnipenenénnnie n
COCPEIOTOUEHHBIE OOMOTKH.
YcnoBus nosy4eHus
KpPYTOBOT'O Bpa-IaroIerocs
noJisi B Tpex(azHbIX
0o0MOTKax. P51 CHHXpOHHBIX
ckopocrei. [IpuBenenne
pabouero nporecca




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

ACMHXPOHHOM MamuHbl (AM)
K pabouemy mnporeccy
tpanchopmaropa. OCHOBHBIC
YPaBHEHUSI U CXEMBI
3aMEILECHNS IPUBEICHHOU
AM. ITapameTpbl CXeMBbI
3aMmenicHus AM, ux
(bu3n4eckuii CMbICII.
DNEKTPOMarHUTHHII MOMEHT
U MEXaHUUYEeCKue
xapaktepuctuku AJl. OcoObie
TOUYKH XapaKTEPUCTUKH.
YcnoBus ycroitunBoi paboTsl
AJl. TpeGoBaHUS K MyCKOBBIM
CBOMCTBaM U CIIOCOOBI ITycKa
AJl. Ynydiienue mycKoBbIX
cBoiictB AJ]. CriocoObl
pEryanpoBaHUs CKOPOCTH.
CHUHXpPOHHBIE MAIIUHBI.
KoHcTpykuus 1 npuHIUI
NENCTBHSI CHHXPOHHOU
MalluHbl. MarHuTHOE NoJjIe
CUHXPOHHOI'O TeHepaTopa
(CT') npu Harpy3ke. Peakuus
skopsi. OCHOBHbIE YpaBHEHUS
U BEKTOPHBIE TUarpaMMBl
CUHXpOHHOH MamuHbl (CM).
ITapamerpsr CI" B
YCTaHOBUBILEMCS PEKUME.
OcHOBHBIE XapaKTEPUCTUKHU
aBToHOMHOTO CT'.
[TapannensHas padota CI ¢
CEThI0, CIIOCOOBI U YCIIOBUS
CUHXPOHH3ALMU. Y PABHEHHUS
3JIEKTPOMAarHUTHON
MOIIHOCTH ¥ MOMEHTA.
VYTr0BbIE XapaKTEPUCTUKU
CM, cratuueckas
ycroiuuBocTh. U-00pa3Hbie
XapaKTEPUCTUKU

Pasnen(npeamer) Ocrogvl 31exkmpode3o

nacHocmu

HaunmenoBan
ue
TUCITUATIITAH
(Monyneit)

Conepxanve TUCIUTIIAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Ocnogul TexHuka 0€30MacCHOCTH KaK Hem 22

91eKmpobe3o KOMILIEKC Mep U

nacrocmu MEpOINPHUATHH,

00ecreunBarOIINi
0e301acHOCTh paboT B
ANEKTPOYCTAaHOBKAX.

OnacHOCTh OpaKEHUS
IIEKTPUYECKUM TOKOM.
MexaHu3Mbl 1EUCTBUS
AIEKTPUYECKOTO TOKA Ha
OpraHu3M 4ejioBeka. BiusHue
MOCTOSTHHOTO, IEPEMEHHOTO U
TOKOB BBICOKOW YaCTOTBI.
YyBCTBUTEIBHOCTH OPraHU3Ma
YEJI0BEKa K JICHCTBHIO
ANEKTPUYECKOTO TOKA.
[Toporu 4yBCTBUTEIBHOCTH,
HEOTITYCKAIOUIN TOK,
CMEPTEJIbHBIN ITOPOTI TOKA.
[IpaBuna TeXHUKU
0€301acHOCTH MOTpeOuTENeH
ANEKTPOIHEPTUH.
OnektpoyctanoBku g0 1000
BOJIBT, DJIEKTPOYCTAHOBKH
Boitie 1000 BobT. I'pyminet o
3JIEKTPOOE30I1aCHOCTH
IepcoHana, 00CIyKUBAIOLIETO
NEKTPOYCTAaHOBKH.
[elicTBytomue
NEKTPOYCTaHOBKH.
ITopaxeHne yenoBeka
NMEKTPUYECKUM TOKOM. [Tyt
TOKa 4Yepe3 TeJIO YeIOBeKa.
OnHOBpEMEHHOE
MPUKOCHOBEHUE K
TOKOBEAYIIIUM YacTSIM.
DIJIEKTPOTPABMBI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM
YeJI0BeKa JIEKTPUIECKUM
TOKOM. PaKTOpBbI, BIUSAIOLINE
Ha COIIPOTHUBJICHHE Tea
yenoBeka. Hanpsoxenue
npukocHoBeHus. [Ilarosoe
HanpspkeHue. Bosaeiicteue
AJEKTPUYECKOTO TI0JIsI Ha
opranusm uesnoBeka. [IpaBuna




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

OKa3aHUs NEPBOM MOMOLIU
MOCTPaJaBIIEMY OT
ANEKTPUYECKOTO TOKA.
HckyccTBeHHOE AbIXaHUE.
Henpsimon maccax cepauna.
OcBoOOXKIEHNE
MOCTPAJABIIETO OT IEUCTBUS
ANEKTPUYECKOTO TOKA.
[IpunsaTre Mep poTUB
nagenus. [IpuBneuenue x
ceOe BHuManus. Kareropun
MOMEIIEHUH O OMACHOCTH
MOPaXKEHUSI SJIEKTPUUECKUM
toxoM. Kareropuu pa6ot B
ANeKTpoycTaHoBKax. Haps.
Pacniopsixenne.
Opranu3zanuoHHo-
TEXHUYECKHE MEPOIPHUSITH
10 00eCTICYCHHIO
0e30MacHOT0 MPOBEACHUS
paboT B 3IEKTPOYCTaHOBKAX.
Jluna, OTBETCTBEHHBIE 32
Oe3omacHoe MPOBEICHNE
paboT B 2IEKTPOYCTAHOBKAX.
Opranuzanus padoT 1no
Hapsny. Jlomyck Opuranasl K
pabore. [IpoBepka oTcyTCTBHS
HanpsoxeHus. [lopsaok
HaJIOKEHMSI IEPEHOCHBIX
3a3eMJICHUN. Y CTPONCTBO
3a3E€MJICHUM.
DNeKTpO3alUTHBIE CPECTBA.
OCHOBHBIE JIEKTPO3aIIUTHBIE
cpencrsa. /lononHurenpHble
AIIEKTPO3aIIUTHBIE CPEACTBA.
Hcnonp3oBanne
3JIEKTPO3aLIUTHBIX CPEJICTB B
3JEKTPOYCTAaHOBKAX JI0 U
Bbie 1000 BonbT. [1makaTel 1
3HAKU. DJIIEKTPOMHCTPYMEHT.
JIBoiiHast M30IAIHS
JIEKTPOMHCTPYMEHTA.
[IpaBuiia 6e30macHoOil pabOTHI.
VicTouyHUKH TUTAHUS
AEKTPOMHCTPYMEHTA.

HcneiTanue HU30JIAINH,




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JTUCUHUTLITNH
(MotyIeit)
TpeOOBaHUS K U3OJISALINU.
3a3emiieHUE U 3aHYJICHHE,
TPEXITOIOCHBIE BUWIKU. THIIBI
npenoxpanutenei. [IpaBuna
3aMEHBI IPEJOXPAHUTENECH.
JlecTHHIIBI, YCTPOMCTBO,
pabota, ucneitanus. Pabora
Ha BBICOTE, MOCTKH,
MMOJAMOCThS, Jieca. be3omacHbie
paccTOSHUS AJIsl PA3IUYHBIX
KJIACCOB HAIPSKEHUS.
Paznen(npenmer) Ilpouszeoocmeo snekmpoinepeuu
HanmenoBan CopepxaHue TUCLUILINH ®opma TK Konungectso
ue (MopyIieit) 4acoB
TUCIUTLTAH
(MoyIeit)
Ilpouzeoocm CtpyKkTypHBIE Hem 26
80 TEXHOJIOTHYECKHE CXEMBI,
9NEeKMPOoIHED MIPUHIUIIBI pa0OT U
euu ocobennoctu KOC, TOII,

I'2C, TADC, ADC, I'TOC.
I'paduku Harpy3ku
DHEPTOCHCTEM H UX

peanu3anys pa3InyHbIMU

TUIIAMHU DJIEKTPOCTAHIUM.

DnexTpoobopyaoBaHUe
AJIEKTPOCTAHIIMN U
MOJICTAHLMI: - BBIKJIIOYATEIH
0aKoBBIEC M MAJIOMACJISHEIE; -
3JIera3oBble, BaKyyMHBbIE,
3JIEKTPOMarHUTHEIE.

BrikirouaTenu Harpys3Kku; -

pa3beIMHUTENN, OTACITUTEIH
¥ KOPOTKO3aMBIKATEIIH.

CHHXpOHHBIE T€HEPATOPHI.

Turbl, mapameTpsl. CUCTEMBI

oxyaxaeHusi. CucremMsl
B0O30yx1eHus. CHUITOBBIC

TpanchopmaTopsl. T,
napameTpsl. CHCTeMBI

OXJIaXICHUSI.
ABTOTpaHc(hOpMaTOPHI.
Pexumebl padotsr AT.
TenoBo# pexum

TpaHc(hOpMaTOpPOB.




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JTUCUHUTLITNH
(MotyIeit)
TpeboBanus k cxemam PVY.
Cxembl PY paguansHoro
THUMA: CXEMBI C OJTHOM U C
JIBYMsI CHCTEMaMU COOPHBIX
uuH. CxeMbl KOJIBLIEBOTO
TUMA. YIIPOIIEHHBIE CXEMBI.
Paznen(nipenmer) Ilepeoaua u pacnpeodenenue riekmpoinepeuu
Haumenosan Conepxanue TUCIUILIMH ®opma TK KonnuectBo
ue (MopyIieit) 4acoB
TUCIUTLTAH
(MoyIeit)
Ilepeoaua u OO01mas xapakTepucTHKa Pewenue 3a0au 36
pacnpeoeneH AIEKTPUUECKUX CETEH.
ue Knaccudukamms
9NEeKMPOIHED AIEKTPUUECKUX CETEH.
euu Matemaruueckas MoJieb

JIMHUU dneKTponepenauu. [1-
oOpa3Has cxema 3aMeIIeHUs
BO3AYIIHOW JINHKUH, €€
MapaMeTpbl: AKTUBHOE U
PEaKTHUBHOE CONIPOTHUBIICHMUS,
aKTUBHAs U €eMKOCTHAas
MIPOBOJIMMOCTH, OCOOEHHOCTH
CX€eM 3aMeIIeHNs THHUH
Pa3HOr0 HOMUHAJIBHOTO
HanpsbkeHus. [lapameTpsl
CXEMBI 3aMelIeHUS KaOeIbHOMI
JUMHUH. PexuMHBIC
XapaKTEePUCTUKU JTUHUH.
BekTopHble AuarpaMMbl TOKOB
u HanpspkeHul. [lanenue
Hanpspkenus. [IpononpHas u
MONEPEYHast COCTABISAIOIINE
BEKTOpa MaJcHUs
HanpsbkeHusd. [loreps
HanpspkeHud. OnpeneseHue
rapamMeTpoB
YCTaHOBUBIIIETOCS PEKUMA
JIMHHUH: 10 JaHHBEIM KOHIIA
JIMHUHW; 110 JAHHBIM Hadajia
nuHuu. [TapameTpsl u cxembl
3aMeIICHHS
TpaHcGopMaTOPHOTO
000pyI0BaHUS TTOHMKAIOIIIAX

NOACTaHIINH.




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
JIByXx0OMOTOYHBIE

Tpancopmatopsl. Cxema
3aMellEeHus], OIIPEJIECIICHUE €€
MapaMeTpoB M0 KaTaI0KHBIM

JTaHHBIM TpaHcopmaropa.

Onpenenenue noTepb
MOIITHOCTH B
TpaHchopmaTope.
TpexoOMoTOYHBIE

Tpancopmatopsl. Cxema
3aMelleHus], ONIPeICIICHUE ee
napametpoB. [loncraniuu c

aBTOTpaHCc(hOpMaATOpaMHU.

KoHcTpyKkTUBHBIE
0COOCHHOCTH, MOIITHOCTH
00MOTOK, TUTIOBasI MOIIIHOCTh
aBToTpaHchopmMaTopa
XapakTepucTuku rpaduxkon
Harpy3ku. Buasl rpaduxos
HArpy3Ku U X
XapaKTePUCTHKH.
Haubonpias u HaumeHbIas
Harpy3ku. ['onoBoit rpapuk
Harpy3KH 1o
IIPOJIOJKUTENIBHOCTH. Huco
YacOB UCTOJIb30BaHUS
HauOoubIIel Harpy3ku THO.
[IpencraBienue Harpy30K B
pacyeTHBIX cXeMax
IIEKTPUYECKUX CETEH:
CTaTHYECKUMU
XapaKTepUCTHKAMH,
ITOCTOSIHHOM HArpy3Kou,
HEU3MEHHBIMH aKTUBHBIM U
PCaKTUBHBIM
COMPOTHUBIICHUSIMU. PacueTsr
YCTaHOBUBIIUXCS PEKHUMOB
MPOCTEHIINX DNEKTPUIESCKUX
cereil. 3ajauun pacyera
YCTaHOBUBIIUXCS PEXKUMOB.
PacuetHbie cxembl
AIIEKTPUUYECKHX CETeH,
pacueTHasi MOLTHOCTh
nojactaHiuu. Pacuet pexuma
Pa30MKHYTOM CETH METOJ0M
"B nBa srana’. Pacuer pexuma




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

KOJBIIEBOI CETH, TOYKA
norokopaszena. OcobeHHOCTH
pacdera OJHOPOAHOU
JJIEKTPUUECKON CETH.
Onpenenenue norepb
3JIEKTPOIHEPIUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-
IIOCTOSIHHBIE IOTEPU
MOIIHOCTH U 3JIEKTPOIHEPTUU
B 3JIEMEHTaX 3JIEKTPUUECKOM
cetu. Bpems MmakcumanbHbBIX
noreps. OnpeznenexHue 3aTpar
Ha BO3MEIIEHHE NIOTEPD.
OCHOBBI peryJaIupoBaHus
HaNpsDKEHUS U KOMIIEHCALUU
PEaKTUBHOI MOILHOCTH B
ANEKTpUYECKUX ceTsx. O0rmas
XapaKTepUCTHKA peKuMa
HaNpsLKEHUH U c11oco00B €ro
perynupoBanus. Hanbomnbine
paboune HanpsHKEHUS
3JIEKTPOOOOPYIOBAHUS.
TpebGoBaHMs K Ka4eCTBY
HanpspkeHus. Perynupyromue
YCTPOMCTBA U UX BIUSHHUE HA
PEKUM HANPSKEHU:
TE€HEepPaTOPhI IEKTPOCTAHIUM,
KOMIIEHCUPYIOLIHE
yCTpoicTBa (CHHXPOHHBIE
KOMIIEHCATOPBI,
KOHJIEHCATOpHBIE OaTapeu,
CTaTHUYECKNE TUPUCTOPHBIE
KOMITIEHCATOPbl, YCTAHOBKHU
IIPOJOJILHOM KOMIIEHCAIINH,
peakTopsl), TpaHc(HOPMaTOPbI
C pErylMpyeMbIM
ko3¢ duLeHTOM
Tpanchopmaru. O1ieHka
JIOCTaTOYHOCTHU
PETYyJIMPOBOYHOTO JUana3zoHa
MOHMIKAIOLIETO

TpaHchopmaTopa.

Paznen(npeamer) Pacuemut moxkoe KOpOmMKUX 3aMbIKAHUTL




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB

JCITUTLIAH

(MotyIeit)

Pacuemui OO6mue cBeaeHus 00 Pewenue 3a0au 32

MOK08 AJIEKTPOMArHUTHBIX

KOPOMKUX MePEeXOAHBIX MpoIleccax.

3aMbIKAHULL KopoTtkue 3aMbIkaHus U UX

knaccudukanus. Jlomymenus,
MIPUHUMAaEMBbIE IPU pacyeTe
Kopotkoro 3aMmbikanus (K3).
[Tepexoaublii iporiecc npu
tpexdaznom K3 B nenu 6e3
tpancopmatopos. [lonsTue
yZ1apHOTO TOKA, YAapHOTO
koadurmenta. MeTo b
onpeneneHus Ta. CxeMbl
3aMelIeHHs TPEXOOMOTOUHBIX
tpanchopmatopos (ATP),
TpaHcpopMaTOpoOB ¢
pacuIeTUIEeHHOW 0OMOTKOM
HU3IIET0 HApsHKEHUS,
C/IBOEHHBIX PEAKTOPOB U UX
napameTpsl. [IpeobpazoBanus
CXEM 3aMELICHHUS.
[IpakTueckre MeTOIbI
pacuera nepuoInIecKoin
cocrasisttonieit Toka K3.
Pacuer npeiicTByromiero
3HAYEHUS TIEPUOINYECKOU
cocTtasssitomeit Toka K3 mpu
ynanensbix K3. Merog
THUTIOBBIX KPUBBIX.
HecummeTpuunbsle KOpOTKHE
3aMbIKaHUs, OCHOBHBIE
noHsTHs. CxeMa 3aMeIeHUs
psiMOii, 0OpaTHOM U HYJIEBON
MOCJIE0BATEIBHOCTEN.
CxeMblI 3aMeleHus u
napaMmeTpsl HyJIeBOM
MOCIIE0BATEIbHOCTH
tpancpopmatopa (ATP).
[Ipumepsl Ha cocTaBiIeHUE
CXEM 3aMELIEHUS HYJIEBOU
MOCJIE0BATEIHHOCTH.
Hecummerpuunsie K3.
Byxda3noe K3. ['pannunbie
YCIIOBUS, OCHOBHbBIE
COOTHOILIEHUS ISt
CUMMETPUYIHBIX




ue
JUCIUTILIN

(MotyIeit)

HaumenoBan Coneprxanue TUCUUTLITAH

(Mopyieit)
H

®opma TK

KonnuectBo
4acoB

COCTABJISIFOLIUX TOKA U
HaANPSDKEHUS, BEKTOPHBIE
JMarpaMmbl TOKa 1
HanpsbkeHus B mecte K3,
KOMILJIEKCHAs cXxema

I'paHnuHBIE yCI0BUS,
OCHOBHbIE COOTHOLIECHUS ISt
CUMMETPUYHBIX
COCTaBJIAIOLINX TOKA U
HaIpsOKCHUs, BEKTOPHBIC
JarpaMMbl TOKa U
HanpspkeHus B Mecte K3,
KOMILJIEKCHAsI CXeMa
3amemienus. [IByxdasznoe K3
Ha 3eMJt0. ['paHnuHbIe
YCIIOBHS, OCHOBHEBIE
COOTHOILIEHUS JUIS
CUMMETPUYHBIX
COCTaBJIAIOLINX TOKA U

HaIpsOKCHUS, BEKTOPHBIC
JarpaMMbl TOKa U
HanpspkeHus B Mecte K3,
KOMIIJIEKCHAsI CXeMa
3aMelIeHusI.

3amemienns. Onaodaznoe K3.

Paznen

npenmert) Ilepexoonvie 3n1ekmpomexanuueckue npoyeccol

HanmeHnoBan
ne
JMCIIUTUINH
(MoyIeit)

CopepxaHuie TUCITUTLINH
(MopyIeit)

®opma TK

KonnuectBo
4acoB

Ilepexoonvie
aneKmpomexa
HuYecKue
npoyeccuwl

Oo6mrue mousTust 00 99C u ee
pexxumax. OnpeneneHue
[apaMeTpOB CXEM 3aMEIICHUS
99C n1s pacueTos.
OrnpezeneHne TOKOB U
MOIITHOCTEH. Y CIIOBHS
CYILIECTBOBAHUS PEKUMOB
93C U yCTOMYUBOCTb.
ITonsaTue quHAMHYECKOM
YCTOMYUBOCTH. Y CTOMYHBOCTH
aByxmamurHHo 93C.
JlonymieHus 1 yrnpomeHus
MIPU pacueTe yCTOMYUBOCTH.
MeTto mociienoBaTeILHBIX
uHTepBanoB. CTaTuyeckas

Hem

30




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JCITUTLIAH
(MotyIeit)
ycrounBocth DIC. JlaBuna
HAIPSDKEHUs, YCTOUYUBOCTD
y371a KOMIUIEKCHOM Harpy3KH .
VY CTONYMBOCTh CHHXPOHHBIX U
ACHHXPOHHBIX JIBUTATEJICH B
CUCTEMaXx 3JIEKTPOCHAOKEHHUS.
PesynbTupyromas
YCTOHYUBOCTb. Meponpusitus
0 YJIYYILEHHUIO
ycroiunsoctu 99C
(mOTIOTHUTEBHBIE).
MeponpusTus Mo yIyqieHUIo
ycroiunBoctu 99C
(peKUMHBIE).
Paznen(npenmer) nekmpuueckas uacmo Cmanyuil 4 NOOCMAHYUIL
HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konungectso
ue (Momyeit) 4acoB
JICITUTUTAH
(Momyeit)
Onexmpuueck CXeMblI 3JIEKTPUUECKUX Pewenue 3a0au 42
asi yacmo coequuenuit TOLl, KOC, I'DC
Cmanyui u u I'ADC, ADC, noacTaHIUM.
noocmanyutil OO61as xapakTepucTHKa

COOCTBEHHBIX HYX]I
AJIEKTPOCTAHIIMN U
MO/ICTAHIIMH (Ha3HAYCHHUE,
WUCTOYHHKH, CTPYKTYpa
norpedureneii). Cxemsl
3IEKTPOCHAOKEHHUS
cooctBeHHBIX HYX1 KOC,
TOL, ADC, I'9Cu
MOACTAHIIHIA.
IIpoaoIKUTENBHBIN PEXKUM
paboTHI AJIEKTPOYCTAHOBOK.
Br16op ceuenwmii
MIPOBOJHUKOB. TepMuueckoe
nerictBue TokoB K3.
DIIEKTPOAMHAMHYECKOE
neiicteue TokoB K3 Ha
AIEKTPUIECKHE TTPOBOTHUKH H
anmnapatsl. PacueTHbie
yCIlIOBUs BbIOOpa
MIPOBOJIHMKOB U almnaparoB.
Bb160p npoBOJHUKOB U

QJICKTPHUYCCKUX aIlllapaTOB:




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUILINH
(MotyIeit)
BBIKJIIOYATENCH,
pa3beACHUTEIIEH,
BBIKJIIOYATEIIEH HAIPY3KH,
OTJICTUTEICH,
KOpPOTKO3aMbIKaTENEMH,
NpeoXpaHUuTENEeH,
M3MEPUTENBHBIX
TpaHcGOpMaTOPOB TOKA U
HanpspkeHus. OrpaHudeHue
tokoB K3. U3mepurenbubie
TpaHc(hopMaToOpbl TOKa U
HaMPSDKEHUS.
Pasnen(npenmer) Inekmpornepzemuueckue cucmemol u cemu
HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konnyectso
ue (Momyeit) 4acoB
JUCIUILINH
(Momyeit)
Onexmposnep TexHUKO-2KOHOMHYECKUE Hem 40
eemuyieckue OCHOBBI IIPOEKTUPOBAHUS
cucmemul u AIEKTPUUYECKUX CETEH.
cemu OcHoBHbIE 337241

IIPOEKTUPOBAHHUS
ANEKTPUYECKUX CETEH.
KanuransHble BIOXKEHNS HA
COOpPYKEHHE BO3TYIIHBIX U
KaOeJIbHBIX JTMHUH.
KanuranbHble BIOXKEHHS Ha
COOPYKEHHE NMOHMKAIOIINX
nojctanuuil. M3nepxku Ha
aMOPTHU3aLUIO U
o0CITy’)KUBaHHE CETH. 3aTpaThl
Ha KOMIIEHCALIHIO MTOTEePh
DIIEKTPOIHEPTUHU B CETH.
IToHsATHA HOPMUPOBAHHOTO
CPOKa OKYIIa€MOCTH,
koa¢pdunrenTa
3¢ (HEeKTHBHOCTH U
JUCKOHTUPOBAHHBIX 3aTparT.
MuHuMyM 3aTpaT B KaueCTBE
KPUTEPUS SKOHOMUYECKOMN
3¢ (HeKTUBHOCTH.
Knaccudukanus
noTpeOUTeNe Mo CTeneHn
HaJEKHOCTH
AJIEKTPOCHAOKEHHUS.




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

Onpenenenue BEpOATHOTO
yiep0a oT nepepbiBa
anekTpocHalOxeHus. banancer
MOIIIHOCTEHN B
3JIEKTPOIHEPreTUYECKON
cucreme. CocTraBistoniye
0alaHCOB aKTUBHOW U
PEaKTHUBHOI MOILIIHOCTH B
AJIEKTPOIHEPIETUYECKUX
CHUCTEMax U palOHHBIX CETAX.
BrisiBneHne He0OX0IUMOCTH
YCTaHOBKHU JOTIOJHUTEIbHBIX
VCTOYHHKOB PEAKTUBHOMN
MoIIHOCTU. cTOUHMKHN
PEaKTUBHON MOIITHOCTH B
3JIEKTPUYECKUX CUCTEMAX, UX
TEXHUYECKUE U
SKOHOMUYECKHUE
XapakTepucTHK. Beibop
MOIIIHOCTH U THUIIA
KOMIIEHCUPYIOIUX YCTPOMCTB
0 YCIIOBUSIM OaslaHca
PEaKTUBHOMN MOIITHOCTH B
AIEKTPUUECKOH CETH.
[TprHIIMTTBI 5KOHOMHUYECKOTO
pa3MelICHUs
KOMIIEHCUPYIOIIUX YCTPOMCTB
Ha MMO/ICTaHIUAX ceTH. Bbibop
OCHOBHBIX ITapaMeTPOB
NMEKTPUYECKUX CETEHN NpU
npoekTupoBaHuu. OCHOBHbBIE
THUIIBI KOH(PUTYpaIuil cxem
ANEKTPUYECKUX CETEeU U NX
KaueCTBEHHbBIE
XapaKTepuCTHKHU. BpiOop
HOMMHAJIBHOT'O HAIPSKEHUS
y4acTKoB ceTH. Brioop
YCTaHOBJIEHHON MOIIHOCTHU
TpaHchopmMaTopoB
MTOHMIKAOIUX MOACTAHIUI:
HKOHOMUYECKOE KOJITUYECTBO U
HOMMHAJIbHBIE MOIITHOCTH
TpanchopmMaTopoB,
TEXHUYECKHUE OTPaHUYEHUS,
JIOTTYCTUMBbIE TIEPETPY3KH B
pa3IMYHbBIX pexumax. Beioop




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

CXEM pacrpeaeTuTEIbHBIX
YCTPONCTB IMOHMKAIOIIHNX
nojcraniuit Beibop mpoBoioB
BO3/YIIHBIX JUHUNA U CCUCHUH
TOKOBEYIIMX KW Kaberneit:
SKOHOMUYECKHE ITapaMeTphl,
TEXHUYECKHUE OTPAHHYCHUS,
JIOTIyCTUMBIE TIEPETPY3KH B
pabounx pexuMax. AJTOpPUTM
BBIOOpA ONITUMATIBLHOTO
BapHaHTA CXEMbI CETH.

P%HGH(HPGILMGT) Peneitnan 3auiuma u aemomamu3auus IJ1ICKmpoIHepcemuuUeCcKux

cucmem
HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konnyectso
ue (Momyeit) 4acoB
JTUCIUTLIIUH
(Momyeit)
Peneiinasn Hasnauenue u BUIBI Pewenue 3a0au 32
3awuma u ABTOMAaTUKHU YHEPTOCHUCTEM.
asmomamusa Ha3znauenwne penerinoit
yus 3alIUTHI, TPeOOBaHMUS,
971eKMpPOIHED MpEeAbSBISIEMBIE K
2emuyecKux YCTPOMCTBAM PEIICHHOMN
cucmem 3amuThl. OCHOBHBIE BUBI

MTOBPEXICHUN 1
HEHOPMAJIbHBIX PEKUMOB
paboTHI DIIEMEHTOB
DHEPrOCUCTEMBI, HA KOTOPHIE
JOJIKHBI pearupoBaTh
YCTPOMCTBA pEIECHHON
3amuUThl. Buael KOpOTKHX
3amMbIKaHui. BekTopHbIE
JarpaMmbl TOKOB U
HaIpPsOKEHUHN TIPU
Tpexda3HbIX, ABYX(Pa3HbIX,
0JIHO(a3HBIX U ABYX(pa3HbIX
KOPOTKHX 3aMbIKaHHUI Ha
3€MJII0 B CETH C 3a3€MIICHHON
HeWTpanblo. BekTtopHas
auarpamma ofaHodasHoro
3aMBbIKaHHS Ha 3€MJII0 B CETH C
M30JIMPOBAaHHOM HEUTPAJIBIO.
Kaxune usmenenus
MapaMeTpoB pexxuMa rnpu
BO3HUKHOBEHUHU KOPOTKHUX




HaunmenoBan

Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

3aMbIKaHUI MOTYT OBITH
WCIIOJIb30BAHBI JIJIsI
IIOCTPOEHHUS PEICHHON
3amuThl. BekTopHbie
JarpaMMbl TOKOB IpU
KOPOTKOM 3aMbIKaHUH 32
TpaHc(hOPMaTOPOM CO CXEMOM
COeTMHEHUS] OOMOTOK
TPEyTronbHUK/3Be31a-11.
MaxkcuManbHasi TOKOBast
3amura. Onpeaenenue
napaMeTpoB cpabaThIBaHUS U
OLICHKA YyBCTBUTEJIbHOCTH
3amuThl. BapuanTtel cxeM
M3MEPUTENIBHOIO OpraHa
3amuThl. MakcumanbHas
TOKOBAs 3allUTa ¢
KOMOMHHPOBAaHHBIM ITYCKOM
10 HanpspKeHuto. TokoBas
otceuka. TokoBas 3amuTa co
CTYNIEHYaTON
XapaKTePUCTUKOU BBIICPKKU
BpEMEHH. 3aluTa oT
3aMbIKaHUI Ha 3€MJIIO B CETU
C U30JIMPOBAHHON HEUTPAJIBIO.
ToxoBast HarpaBleHHas
3aIINATa JTUHUN
NEKTPONEPESaUn C
JBYXCTOPOHHUM MTUTaHUEM.
90°-ast cxeMa BKJIHOYEHUS
pelie HanpaBiIeHUs
MOIIIHOCTH. TOKOBas
HalpaBJieHHAs 3allUTa CO
CTYIIEHYaTON
XapaKTePUCTUKOM BBIICPKKU
BpeMeHU. TokoBas 3aimra
HYJIEBOU
M0CJIE0BATENBHOCTH.
ToxoBas 3ammTa 00paTHON
MI0CJIEI0BATENBHOCTH.
3aoyHas 3allNATa JTUHUN
anekTponepenauu. Ilpunnun
JEUCTBHSL, TAPAMETPBI
cpabateiBanus. [IpononsHast
muddepeHnranbHas TOKOBas

3alrTa, HPUHIOUIL HeﬁCTBHH,




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

napameTpbl cpabaTbIBaHUS.
[IpononbHas
muddepeHanbHas TOKOBas
3aIuTa JIMHUY.
HuddepennmansHo-dazHas
3amuTa JuHuu. [lonepeunas
muddepeHanbHas TOKOBas
3aIuTa, IPUHIMI JeiCTBUS,
cpabatsiBanusl. [lonepeunas
muddepeHnmranbHas TOKOBas
HarpapJieHa 3aIuTa
napayuieNbHbIX JTUHUMN.
ABTOMAaTHYECKOE MOBTOPHOE
BKiroueHue (AIIB).
Hasnauenue AIIB,
TpeOOBaHUS, IPEAbIBIIIEMbIC
K AIIB. Bo3moxxHocTn
YCKOpPEHUS ACHCTBUS 3aIlIUTHI
npu Hamuuu AlIIB.
[ToBpexnenus u
HEHOPMAJIBHBIE PEKUMBI
paboThI TpaHchopMaropa.
TpeboBanwusI, TpeabIBIsEMbIE
K pEeJICHON 3aIIuTe
TpancpopmaTtopa. OCHOBHBIE
U pe3epBHBIE 3aIUTHI
TpanchopmaTopa.

Paznen

npenmet) Bozoyuinvie u kabenvHnvle nunuu

HanmMeHnoBan
ne
JMCIIUTUINH
(MoyIeit)

CopepxaHuie TUCITUTUINH
(Mopyei)

®opma TK

KonnuectBo
4acoB

Bozoywmnvie u
KabenvHvle
JIUHUU

OcCHOBHBIE NIOHATUS U
ONpPEIEICHUS.
Knaccudukanus JISII
MEpEMEHHOT0 TOKa. Pa3Butune
TEeXHHUKH nepenaun 99 B XX
Beke. KOHCTpYKTHBHBIE
anemMeHThl BJI, nx
Ha3zHayeHue. Y cioBus paboThl
BJI (ronmonenHbie U BETPOBLIE
Harpy3ku). Turbl npoBoJI0B U
I'PO303aIlUTHBIX TPOCOB.
Pacmennenue ¢a3z u ux
Tpa"cno3uuusa. Koncrpyknumn

Hem

22




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

ConeprxaHue TUCUUTUIAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

OTIOp M UX KJIacCH(UKAIIHS.
Tunsl U30JIALUOHHBIX
KOHCTpYKUMU. JInHeiinas
apmarypa. ['eomerpuueckue
xapakrepuctuku BJL
[TpuuuHBI U TEHACHUUS
pa3BUTHUS KaOEIbHON
TEXHUKU. DJIIEMEHTHI
KaOCIbHBIX JIMHUM, UX
HazHaueHue. TeroBas cxema
3ameneHus kaoens. Toku u
MOIIHOCTH, JJOMTYCTUMBIE 110
YCJIOBHSIM HarpeBa U30JIAIHI
Ka0eJs B CTallHOHAPHOM
pexume. [Tytn yBenmmueHus
MIPOITYCKHOM CITIOCOOHOCTH
KJI. Knaccudukanus u
OCHOBHBIE THIIbI CUJIOBBIX
kaOeneil. OCHOBHbBIE BUbI
apmarypsl KJI.

Pasznen(npenmer) H3zonayusa u nepenanpasyicenus

HaumenoBan
ue
JICITUTUTAH
(Momymeit)

Coneprxanue TUCIUTITAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB

Hzonayusa u
nepeHanpsic
eHUsl

DnexTpoduznueckue
MIPOIIECCHI B Ta3ax.
Knaccudukanus
BJIEKTPUYECKHUX TTOJEH.
HoHu3a1iMoHHbIE POIIECCHI B
razax. JIaBuHa 2J€KTPOHOB.
VYcnoBue caMOCTOATENBHOCTH
pa3psaa. 3akol [lameHa.
3aBUCUMOCTh Pa3psIHOTO
HaMpPsDKEHUS OT JABJICHHUS
ra3a u JIpyrux (akTopos.
DddexT nonspHOCTH.
bapwepnslii a3p ekt
KopouHnslii pa3psia Ha
MTOCTOSTHHOM U TTIEPEMEHHOM
HanpsokeHusix. [lotepu
SHEPTUHU Ha KOPOHY MPHU
MIEPEMEHHOM HATPSKCHHH.

Pangmonomexmn, co3gaBaeMble

KOPOHHBIM pa3pssaA0OM Ha

Pewenue 3a0au

28




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

npoBogax. Paspsin B Bo3nyxe
BJ10JIb IOBEPXHOCTH TBEPIIOTO
JIUBJIEKTpUKA. Biusinue
KOHCTPYKTUBHBIX
ocoOeHHOCTeH Ha
HaIpsKEHUE MEPEKPHITHUS
OcHOBHBIE BUIbI U CBOMCTBA
BHEILIHEW U30JIALHH.
ATMoc(hepHbIi BO3yX Kak
nuanekTpuk. Haznauenue u
THUIIBI U30JISITOPOB.
DKCIuTyaTalliOHHBII
KOHTpOJb. OOmias
XapaKTEPUCTUKA U TUIIbI
BHYTPEHHEHN U30JIALUN.
KomOunupoBanue
IuaIeKTpukoB. CtapeHue
BHYTPEHHEHN U BHELIHEH
n3ossinuu. Koopauuanms
m3omsinnu  [Ipodunaktuka
M30JSIIMK. 3a/1a4M U LENH
npodunakTuku. Metozsl
WCTIBITAaHUS U30JISIUN.
BbICOKOBONBTHBIE
UCIIBITAaTeNIbHBIC YCTAHOBKHU
BBICOKOTO HaIPSIKEHUSI.

VY cTaHOBKY [JIs NTOTYYEHUS
BBICOKHUX NIEPEMEHHBIX U
MOCTOSTHHBIX HANPSHKCHUH.
NMnynbCHBIE HCTIBITATENbHBIE
ycTaHOBKH. M3mepeHue
BBICOKUX HaNpsHKEHUI
(M3MepeHue mapoBbIM
pa3psAIHUKOM, U3MEPEHUE
AIIEKTPOCTATUYECKUM
KHJIOBOJIBTMETPOM,
W3MEPECHHE HAPSKEHUS C
WCIIOJIb30BAaHUEM JICTTUTENEH )
Knaccudukanmst
nepeHanpspkeHui. [’ po3oseie
nepeHanpskeHus. MosHus
KaK MCTOYHUK T'PO30BBIX
nepeHanpspkeHuid. OCHOBHBIE
rnapameTpbl MOJIHUH.
NHTEHCUBHOCTH TPO30BOI1
JesTebHOCTH. BHyTpeHHue




HaunmenoBan

Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

nepeHanpsokenns. O0mmas
XapaKTepuCTHKa. BoJHOBBIC
MPOLIECCHI B 0OMOTKAX
Tpanchopmaropa. HauaneHoe
pacripeienieHue HarpspKeHUe
BIIOJIb OOMOTKH
TpanchopmMaTopos,
YCTaHOBHBILIUICS PEKUM,
IIEPEXOHBIN MPOLECC.
PacnpenencHue HanpsHkeHUs
BJI0JIb 0OMOTOK Tpex(da3Horo
TpaHnchopmaropa
Knaccudukarus mep 3amuTst
OT TIepeHAIPSHKCHUH.
YcrpolicTBa 3aUTHL OT
NepeHanpsHKeHUH. 3amuTa
IIOACTAHIUMI OT IIPSAMBIX
yJIapoB MOJIHUU. 30HA
3aIIUTHl MOJIHUEOTBOJIOB.
30Ha 3a1UThl TPOCOBOTO
MOJTHHEOTBO/IA.

['po30ynopHOCTH OOBEKTOB.

Pazpen(npeamer) Cucmemst 31eKmpocrnadicenusn 20po00e u nPOMblULIEHHBIX

npeonpuamuil
HaumenoBan Coneprxanue AMCUUIUINH ®opma TK KonnyectBo
ue (MopyIeit) 4acoB
TUCITUTLITAH
(MoyIeir)
Cucmemvl OJIEKTPOIIOTPEBJIEHUE Hem 40
91eKmpocHad Pexumbl
JHCeHUs, 3JIEKTPONOTpeOIeHUs
20p0008 U Junamuka
NPOMBILUUIIEHH 3JIEKTPOIOTpeOsIeHUs B
bIX Poccuiickoit @enepanum,
npeonpusmu | IEKTPUUECKUE HATPY3KHU U
u 3JIeKTpOnoTpedIeHe

CeNTUTEOHBIX TEPPUTOPUI
ropojioB, ['padpuxu
NNEKTPUYECKUX HArpy30K U UX
XapaKTEPUCTUKH, PaKTOPHI,
BIIUSIIOLIUE HA PEKUMBI
AIEKTPOTOTPEOICHUS
VYnpasineHue
anekTponorpednenuem Llenn
yIpaBIeHUS




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUILINH
(MotyIeit)
AJIEKTPOINOTPEOICHUEM,
ABapuiiHble OrpaHUYECHUS
AJIEKTPONOTpeOIeHus,

Mepornpudarus o
PETYJINPOBAHUIO PEKUMOB
ANEKTpONoTpeOIeH s,
CrumynupoBanue
noTpeduTeNel K yrpaBIeHUIO
AJEKTPONOTPEOICHUEM.
OJIEKTPUYECKHUE
HATPY3KU 3JIEMEHTOB
CUCTEM
OJIEKTPOCHABXEHU A
PacueTHbie Harpy3ku
AJIEMEHTOB CUCTEM
anekTpocHaOxeHus, [loustue
pacyeTHOM HArpy3KH.
Maremarnueckoe onucaHue
AIIEKTPUYECKUX HArpy3o0K,
ITokazarenu,
XapaKTEpU3YIOIIHNE PEKUMbI
paboThI ANEKTPONPUEMHUKOB
n ux rpymi, [Ipaktnaeckue
METO/Ibl OIIPEEIICHHUS
pacyeTHBIX Harpys3ox,
Omnpenenenne pacyeTHbIX
Harpy30K CeTUTEeOHBIX
TeppuTopuii roposios O6mue
oJIoKeHus, Pacuernas
Harpy3ka Ha IIMHaX BBOJIHBIX
pacHpeaeIuTeNbHbIX
YCTPOUCTB 31aHuii, PacueTHas
Harpyska pacrpeaeuTeNIbHbIX
nuuuii 380 B u
TpaHCPOPMATOPHBIX
noacrannuii 6—20/0,4 kB,
Pacuernas Harpyska
aneMeHTOoB cerell 6—20 kB n
[IEHTPOB MTUTAHUA,
YKpynHeHHas OleHKa
pac4yeTHON Harpy3Ku
CENUTEOHBIX TEPPUTOPHIA,
[Tpumepsl onpeneneHust
PACUYETHBIX AJIEKTPUUECKUX
Harpy3ok. PEXXMMbI

HEWUTPAJIN B CUCTEMAX




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
DJIEKTPOCHABXEHUMA

PexxuMbl HEWTpalu B CETAX
cpeanero HanpspkeHus (6—35
kB) M3ommpoBanHas
HelTpanbo, HopmupoBanue
€MKOCTHOI'O TOKa 3aMbIKaHUS
Ha 3eMJIIO,
KomnencupoBannas
HeWTpaib, Jlyroracsine
peaktopsl, PesuctuBnoe
3a3eMJICHUE HEUTpaIH,
OcobenHoctu BeIOOpa
peXuMa HEUTPAJIH B CETSX C
KaOeIsIMH ¢ U30JISIIHeH U3
CILIMTOTO IMOJUATHIICHA.
Pexunmbl HEWTpanu B CeTsAX
HU3KOTO HaIpspKeHud (10
1000 B) I'myxozazemiieHHas
HelTpanb, M3omupoBaHHas
HelTpanb. CXEMBbI
I'OPOJACKUX
PACITPEAEJIUTEJIbHBIX
SJIEKTPUYECKUX CETEN
IIpyHIMIIBI TOCTPOEHUS CXEM
TOPOJCKUX CETEN
TpeboBanus1, npeabsBiIsieMble
K CXeMaM rOpOJICKUX CETEH,
Hanexnocth
AIIEKTPOCHAOKEHUS,
KommyTrannonusie u
3aIIMINAIOIINE dJIEKTPUIECKUE
anmnapatbl. CXeMbl
pacrpeaeIuTeNbHbIX
IIEKTPUYECKUX CETEN
PannaneHO-MarucTpanbHas
HEpe3epBUpPOBaHHAs CXeMa
cetu, [lerneBas
HEaBTOMATHU3UPOBaHHAs
cxema cetH, IleTaeBas
aBTOMATHU3MPOBAaHHAs CXeMa
cetu, Co’)KHO3aMKHYyTas
CXEMa CETH HU3KOI0
HanpspKeHus:, MHOroy4eBbie
aBTOMATHU3UPOBAHHBIE CXEMBbI
cetu, Peanuzanms ycrpoiicTBa
ABTOMATUYECKOTO BKIKOYEHUS




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JCITUTLIAH
(MotyIeit)
pesepna B
IBYXTpaHchopMaTopHOi
nojactanHiu, CXxeMbl BBOJTHBIX
pacnpeenuTeIbHbIX
YCTPOMCTB 3JaHUM,
PexomMenganuu 1o BeiOOpy
CXEM pacIpeaeauTeIbHOM
cetu, Ilutaromiue cetu 6—20
kB HeoOxoaumocTh
COOPYKCHHUSI
pacrpeaeuTeNbHbIX ITYHKTOB
6—20 kB, CxeMBbl TUTAIOINX
cereit 6—10 kB,
Oco0GeHHOCTH TOCTPOCHUS
nuTaromux ceteit 20 kB.
Paznen(npenmer) Ynpaenenue kauecmeom snekmpoinepeuu
Haumenoan Copepxanuie TUCIUILINH ®opma TK KonnuecTtso
ue (MopyIeit) 4acoB
TUCIUTLTAH
(MoyIeit)
Ynpaenenue DneKTpoOMarHuTHas Hem 28
Kauyecmeom COBMECTUMOCTH M KaueCTBO
anekmposHep | snextposaneprun. [lokazarenu
euu KauecTBa 3JIEKTPOIHEPTUU.
HopmarusHo-npaBoBas 6asa.
CpencrtBa n3mepenus
MoKa3aTeyie KayecTBa
3IEKTPOIHEPTUH.
Opranu3zaioHHbIe 3a1a91
yIpaBIeHUS KAY€CTBOM
anekTpo3Hepruu. Kontpons u
aHaJ M3 KauecTBa
anekTpodHeprun. CrocoOsl 1
TEXHUYECKUE CPEACTBA
o0ecrieueHns KauecTBa
AJIEKTPOIHEPTUHU
Paznen(npeamer) luacnocmuka évicok0801bmnuo20 060py0osanus
HammMenoBan Conepxanve TUCIHUTLIIAH ®opma TK KommgectBo
ue (Momyeit) 4acoB
JACTTUTUTAH
(Monyneit)
Juaenocmux 3agaun COBPEMEHHOM Hem 24
a nuarHoctuku. CoBpeMeHHas

BbICOKO060JIbN

CHCTEMA JHUarHoCTHKa.




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

HO20
o0bopyodosanu
A

JlnarHocTuka aneKTpuYeCcKOon
u3oJsiuu oobopynoBanus BH.
UcnrpiTanue n3onsaun
MOBBIIICHHBIM IEPEMEHHBIM
HaIpspKEHUEM: BbIOOD
3HAYEHUSI UCIIBITATEILHOIO
HaIpsDKEHUs, Ipolieaypa
MPOBEJICHUS UCTIBITAHUH,
OIICHKA PE3YJIbTATOB
HUCIIBITAaHUN. MeToabl
KOHTPOJIS KaueCcTBa
TpaHc(hopMaTOPHOTO MacJa.
JlnaraHocTuka CUI0BBIX
TpaHchopMaTopoB U
PEaKTOPOB; BAKHENIINE
(YHKIIMOHATIBHBIE Y3JIBI
CUCTEMBI, MOJIeKAIINE
KOHTPOJII0, METOJIbI U
TEXHUYECKUE CPEACTBA
KOHTPOJISL 3TUX Y3JIOB U
CHUCTEM.
XpomaTorpaduuecKuii aHaIN3
PacTBOPEHHBIX T'a30B.
WcnbiTanus n3oisuuu
MTOBBIIIICHHBIM
BBITPSIMIIEHHBIM
(OCTOSIHHBIM) HaIPSIKEHUEM.
Kontponbs nzondauuu no
COTIPOTHUBIICHUIO,
0COOEHHOCTH U3MEPEHUs B
cily4ae HEOJTHOPOTHOCTH
M30JISUN.

Paznen

npenmet) Tennosas uacme IneKmpuiecKux CmaHyuil

HaumenoBan
ue
JUCITUATIITAH
(Monyneit)

Coneprxanue TUCIUTITAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB

Tennoesas
uacmo
NIeKMpu1ecK
ux cmanyuu

1. DHepreTuueckuii 0amaHc U
TETJI0Basi 5KOHOMUYHOCTb
3JIEKTPOCTAHIUIA
DHepropecypchl U TOTLIUBHBIN
Oamanc. Tumbl
JJIEKTPOCTAHLIUN B
JSHEPTrOCUCTEME;
OIIpeIENAoIas poJib

Hem

24




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

TEIJIOBBIX JIEKTPOCTAHLIMN B
3JIEKTPOIHEPIETUKE.
TexHOIIOrnYeCcKue CXEMBbI
TOC. Huka PenkuHa xak
OCHOBA ITUKJIOB
NapoTypOMHHBIX YCTAaHOBOK;
6ananc rernotel, KITJ] ukna
U CIIOCOOBI €T0 MOBBIIIECHUS.
Cxembl TOC ¢
IIPOMEKYTOUHBIX IIEPErPEBOM
rapa; pereHepaTuBHbIN
II0JIOTPEB BOJIBI;
KOMOWHUpPOBaHHAsI BRIPaOOTKa
TEIIOBOM U 3JIEKTPUUECKON
sHeprun. O0opynoBaHue
T3C; koTbl, TypOUHBI,
[0JI0TpEBATEIIN, HACOCHI;
CXEMBI BKIIIOUEHUs. 2.
KotenbHble yCTaHOBKH U
naporeHepaTopbl
IIpuHuMnaneHeIE U
KOHCTPYKTUBHBIE CXEMBI
KOTJIOB C €CTECTBEHHOU U
IPUHYAUTEIBbHOU
uupkyIsinuen. [TapoBoasiHOM
Y Ta30BO3YILIHBIN TPaKT
KOTIIa. BUaEI TOIINB,
C)KMTaeMBIX B KOTJIAX;
MOJIOTOBKA TOIINBA K
C)KMTaHUIO; MAHEBPEHHBIE
XapaKTEpUCTHKU KOTJIOB.
BoaHbI pesXuM U KOHTPOJIb
KayecTBa rnapa KOTJIOB 1
aporeHepaTopos. 3.
[TapoBble U razoBbie TYpOUHBI
Knaccudukanus typ6omarinu
U UX IPUMEHEHUE B
sHepretuke. [IpeobpazoBanue
SHEPTuU B CTYNEHHU TYpOUH.
KoHcTpyKkTHBHBIE
0COOEHHOCTH
MHOT'OCTYII€HYATBIX MaPOBbIX
TypOuH. [lepemennbie
PEKUMBI pabOTHI TYpOUH.

Paznen(nipenmer) Hcnvimamensvhole ycmano6Ku 6b1COK020 HANPAICEHUS




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Hcnvimamen 1. UcnibiTanust BBICOKUM Hem 24
bHbLE HaMpPsSHKEHUEM U CUITbHBIMU
YCmaHnoexu tokamu. Llenn u 00BEeKTHI
8bICOKO20 UCIBITaHUH, 00I1Ias cxema
HanpsdiceHusi | UCTIBITaTEIbHBIX KOMIUIEKCOB,

HOPMUPOBAHHBIE
UCIBITaTEIbHBIE BEICOKHE
HaIPSDKEHUS U UMITYJIbCHBIE
TOKH. McnbITaTrenbHble
YCTaHOBKH BBICOKOI'O
HaIpsHKEHUS TPOMBIILUIEHHON
yacToTsl. McnbITaTenbHble
TpaHc(hOopMaTOpbl BEHICOKOTO
HaIpPsDKEHUs, KaCKaIHbIE
CXEMBbI UCTIBITATENbHbIX
TpaHc(hOpMaToOpoOB U
PE30HAHCHBIE CXEMBI JUISI
VCIIBITAHUH IIEPEMEHHBIM
BBICOKMM HaIPSHKEHUEM.

Y cTaHOBKH BBICOKOTO
HapPsSHKEHUS TOCTOSTHHOTO
ToKa. CXeMbl ¢
BBINPSAMUTEISIMH, KaCKa HbIN
BBIIIPSMUTEIb.
DNEeKTPOCTATUIECKUN
re"eparop Ban-ne-I'paaca,
POTOPHBII TeHepaTop.
I'enepaTopbl UMITYJIBCHBIX
Hanpspkenudt (I'MH).
OCHOBHBIE CXEMBI
OJIHOCTYIIEHYATBIX U
MHorocrynenyarsix ' MH, nx
AIIEMEHTHI U TapaMeTphl. 2.
TuIbl HAKOIUTENEN SHEPIUU
JUISL UCTIBITATEIbHBIX U
ANEKTPOPUZNIECKUX
YCTaHOBOK M MX
XapaKTepUCTUKU. EMKOCTHBIE
HaKOMUTEIIUMAIHEPTUH.
Pa3psianblii KOHTYD
€MKOCTHOT'O HaKOIHUTes
DHEPIUH U €ro CXeMa
3aMmeleHus. THnyKkTuBHBIE
Hakonurenu >Hepruu. Padora
MHAYKTHBHOTOMHAKOMUTENS
SHEPrUU Ha OMUYECKYIO,




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

WHJIYKTUBHYIO U EMKOCTHYIO
Harpy3ky. MexaHnueckue
HAKOIIUTENIN YHEPTHUH.
OCHOBHBIE THUIIBI YIAPHBIX
TE€HEPATOPOB U UX
xapakrepuctuku. Hakonurenu
SHEPIUH C paclpeaeIeHHbIMU
napameTpamu. OCHOBHbIE
TUTBI (HOPMHUPYIOIIUX JIMHUN
1 ux cBoiictBa. 3. OCHOBHbIE
cxemsl 'MMTH Ha ocHOBE
JUTMHHBIX JTUHUNA 0e3
YMHOXXEHHS U C YMHOKEHUEM
HanpsbkeHus. ['eneparop
bmromitsitna. M3mepenue
BBICOKHX HalpsHKEHUH.
W3mepurenbHble M1apOBbIE
pa3psAIHUKH,
AIIEKTPOCTATUYECKUE
BOJIBTMETPHL. Jlenurenu
HanpspkeHus. TpeboBaHus k
JeNuTeNsIM, 001as cxema
3aMEIIeHHs], TUTTBI, YACTOTHBIE
XapaKTEPUCTUKU, PEAKIIUs Ha
MPSIMOYTOJIbHBIA UMITYJThC.
OMuueckue 1enuTent
HanpskeHus. EMKocTHbIe
JEUTENN HAMPSKEHUS.
CMeniaHHble JeTUTENN
HanpsbkeHus. 3mepenue
CUJIbHBIX TOKOB. MI3MepeHne
CUJIBHBIX UMITYJIbCHBIX U
MEePUOIUYECKUX TOKOB C
MIOMOUIBIO IIIYHTOB.
W3mepeHue cuiabHbIX TOKOB C
MIOMOUIbIO BO3AYIIHOIO
TpaHcopmaropa Toka.
N3mepennss HanpsiKEHHOCTH
AIEKTPUYECKOTO MOJIS.
N3mepennss HanpsiKEHHOCTH
MAarHUTHOTO TTOJIS.

Paznen(nipenmer) AC/Y u ynpasnenue pexcumamu pabomot cemeit




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
ACAY u ABTOMaTU3UPOBAHHBIE Hem 24
ynpaenenue CUCTEMBI IUCIIETYEPCKOTO
pedxxcumamu ynpasinenus (ACAY) 93C.
pabomuwl OcHoBHBbIE 33/1a4H.
cemeti Crpykrypa ACHY.
Nudopmanus, HeoOXoaumast
Juist ynpasienust 99C.

[IpeumyiiectBa mpu cozqaHuN
equnor D0C (EDC) Poccun.
HNudopmanus B AC/LY.
N3mepenue u KonupoBaHue
unpopmanuu. Kanansl cBsi3u.
[Tepenaua nuckpeTHOM
unpopmanuu. Moaymsmus
curHaiia. MHOrokaHaJibHbIE
KOJOUMITYJIbCHBIE YCTPOMCTBA
TesneMexaHuku. [lonsatue
pexxuma D9C. Tlonsarue 00
ONTUMATBHOCTU PEKUMOB
99C. Kpurepuu
ONTUMAIBHOCTH.
Orpanuuenus,
HaKJIaJIbIBa€MbIe Ha
¢busnueckre mapaMeTpsl U
yCJIOBHS paOOThI OCHOBHOTO
obopynoBanus. LleneBbie
(GYHKIIMM U OTpaHUYEHUS TIPU
pacyeTe ONTUMAIIbHBIX
pexumMoB pabotel DIC. Bus
MIJITAHUPOBAHUS PEKUMOB
99C. XapakTepuCTUKU
rpaduKOB Harpy3KH.
[Iporuo3upoBanue CyTOUHOTO
rpaduka Harpy3ku. MeTobl
MIPOTHO3UPOBAHUS CYTOUYHOTO
rpaduka Harpy3KH.
HcTouHNKH peakTHBHOU
MotHocty B 9IC. Ilonstue
00 onTUMaIEHOM
pacnpeneneHnn peakTUBHOU
Harpy3Ku MExIy
HMCTOYHMKAMU PEAKTUBHOM
moiHoctHu. [Tonsitre 00
SKOHOMUYECKH
1esaecooopa3Hoit
KOMIIEHCAIIMU PEaKTUBHOMN




HaunmenoBan

Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

MOIIIHOCTHU B
pacnpeeuTeIbHbIX CEeTAX.
OnrtumManbHOE pa3MelieHue

Oarapeil KOHJIEHCATOPOB B
pacupeaeaInuTenbHbIX CETIX C
Y4eTOM HU3MEHEHUS
HAIPSOKEHUS.

Paznen(npenmer) Cospemennvie mexnonozuu npoeKmuposanus u RPou3600Cmed
000pYy008aHUS 8bICOKO20 HANPAICCHUSA

Haumenoan Copepxanuie TUCIUTLIAH ®opma TK Konnuectso
ue (Mopyeit) 4acoB
JTUCIUTLTAH
(MoyIeit)
Cospemennbi 1. OcHOBBI IPOW3BOACTBA Hem 26
e W3JIeNINd U3
MexHOoN02UU IIEKTPOTEXHUYECKOTO
npoeKmuposa dapdopa 2. TexHomorus
HUs U W3TOTOBIICHUS TIOJIBECHBIX
npou3600cme | H30JATOPOB U3 3aKAJIEHHOTIO
a crekia 3. OCHOBBI
000pyoosanu | TEXHOJOTUU MTPOU3BOJICTBA
5 8bICOKO20 W30JISILUHU, COZIepKaIIeH
HANPAACEHUS] KUJKUE TUIICKTPUKU 4.
TexHOI0THs U3TOTOBICHUS
CHUJIOBBIX JIEKTPUUECKHUX
kabemneii 5. TexHomorus
M3TOTOBJICHUST 0OMOTOK
ANEKTPUUECKUX MAIUH 6.
TexHonorus npou3BoOJCTBA
M30JISIUM Ha OCHOBE
SMOKCHUJIHBIX KOMIIAYHJOB 7.
[Tpon3BOCTBO BEHTUIIBLHBIX
Pa3psSAHUKOB U HEJTMHEWHBIX
OTpaHUYUTENEH
nepeHanpsHKeHun 8.
TexHonmorus npon3BoCTBa
M30JITOB U3 CTEKJIOMJIACTUKA
Paznen(nipenmer) Ilomepu u snepeocoepesricenue
HaumenoBan ConeprxaHue TUCUUTLITAH ®opma TK KonuuectBo
ue (MofyIeir) 4acoB
TUCITUTLIIAH
(MotyIein)
Ilomepu u XapakTepucTuKa npoOIeMsbl Hem 22
aHepeocbepe CHUXEHUS TTOTEPh




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Jicerue AJIEKTPO3HEPTUU

AKTYalnbHOCTh 3a7]auu
CHUXEHUS NTOTEPh
ANEKTPOIHEPIUU. 3HAYCHUS
HOTEPH JIEKTPOIHEPIUU B
sHeprocucrteMax PO.
OcHOBHBIE TOHATHS U
ornpezeneHus. Y KpynmHeHHas
CTPYKTypa GaKTUYECKUX
MOTEPh AIIEKTPOIHEPTUU.
HebanaHchl aekTposHeprun
Ha oObekTax. HopmupoBanue
MIOTEPh AIEKTPOIHEPTUH.
CtpyKTypa noTepb MOIIHOCTH
U 3JIEKTPO3HEPTUU B
AIIEMEHTaX
ANEKTPOIHEPIETUYECKUX
CUCTEM U CUCTEM
INMEKTPOCHAOKEHHUS.
JletanpHasi CTPyKTypa
OTUYETHBIX NoTeps. lloTepu
MOIIHOCTH B BO3JIYILIHBIX U
KaOeNbHBIX JTU-HUIX
pPa3IMYHBIX KJIACCOB
HanpsbkeHus. [lotepu
MOIIIHOCTHU B CUJIOBBIX
Tpanchopmatopax. [lorepu B
JOTIOJIHUTEIbHOM
000pyTI0BaHUHU TTOCTAHIUH.
Pacxon snexktposnepruu Ha
COOCTBEHHBIE HYXK/IbI
noactaniuii. Cucrema yuera
ANEKTPOIHEPTUH.
Kommepueckue norepu.
Tpan3uTHbIE IOTEPH.
@®akTopbl, BIUAIOIINE HA
OTJIENIbHBIE COCTABIISIFOIINE
oTepb. MeTo/bl OLIEHKH U
aHaJln3a MnoTephb
AJIEKTPOIHEPTUH.
XapakTepucTUKa METOJIOB U
ITOPUTMOB pacueTa NoTepb
3neKTposHepruu. Pacuer
YCIIOBHO-TIOCTOSIHHBIX TIOTEPh
MOIIIHOCTH U 3JIEKTPOIHEPTUU

B 000pYZIOBaHUH




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

3JIEKTPUYECKUX ceTell. Pacuer
Harpy304HbIX OTEPh
MOIIIHOCTH U 3JIEKTPOIHEPTUU
B AJIEMEHTAX 2JICKTPUUECKUX
cered. XapaKTEepUCTUKH
rpaduKOB Harpy3KH.
NHuterpupyromue
MHOUTeIH. Pacuet notepp
AIIEKTPOIHEPTUH 110 TPaPUKy
Harpy3ku. Metozsl
OIpezieNieHUs] Harpy304HbIX
MOTEPh: METO] HAHOOIBLITNX
Harpy3o0K, METOJl CPETHUX
HaArpy30K, METOJI CPEeTHUX
CYTOK, METOJ I03JIEMEHTHBIX
pacueToB. AHanu3
TEXHUYECKUX IOTEPb.
CoBpeMeHHbIE TPOrpaMMHbIe
KOMIUIEKCBI IO pacueTy
noteps: TpeboBaHus k
IIPOrpaMMHBIM KOMILJIEKCaM,
UCIOJIb3YEMBIM JISI PACU€TOB
norepb. UXx BO3MOKHOCTH U
XapaKTEPUCTHKH.
WNnpopmanronHas
00€CIeYeHHOCTh PacyeToB.
JlocTOBEpHOCTH OLICHKH
noteps. [Ipencrasnenue
pe3yJIbTaTOB OLEHKU MOTEPD.
MeponpusTus 10 CHUKEHUIO
MOTEPh DJIEKTPOIHEPTUU U
OLIEHKA UX YKOHOMUYECKOU
3¢ PEeKTUBHOCTHU B
COBPEMEHHBIX yCIOBHSIX.
Knaccudukanms
MEPOIPHUATHH 110 CHUKEHUIO
MOTEPh AIEKTPOIHEPTUU.
[Tpobnembl BHEPEHUS
MEPONPHUSITHI 11O
COKpALICHHIO TIOTEPD
3JIEKTPOIHEPTUH B
COBPEMEHHBIX YCIOBHSIX.
CoBpeMeHHBIE KpUTEPUHU
OLIEHKH 9KOHOMHMYECKOMN
3¢ PEeKTUBHOCTH MPOESKTOB:

YUCTHIA JUCKOHTUPOBAHHBIN




HaunmenoBan

Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

JI0XO0J], BHYTPEHHsIsI HOpMa
JIOXOHOCTH, MHTETPAJIbHBIN
CPOK OKYIIa€MOCTH,

Konkypupyromue 3¢ ¢hexTr
OrnpeneneHne oNTUMaIbHBIX
3HA4YCHMI 1apaMeTpOB
JIEKTPUUYECKUX CETEN Mpu
MPOEKTHUPOBaHUU. BHIOOD
CEYEHUI IPOBOJOB U KU
Kaberneil 1 HOMUHAITBHOTO
HaIPSKEHUS 110 YCIOBUAM
SKOHOMUYECKOH
11e1ecoo0pa3HOCTU MPH
IIPOEKTUPOBAHUHU (CM. KypC
DIEKTPUYECKUE CETH
AIEKTPONUTAOIINX CUCTEM).
OpranuzanuoHHbIE
MEPOIPUATHS 110 CHUKEHHUIO
MOTEPH IEKTPOIHEPTUU.
OnTumu3zanus pexuMoB 10
HaIPSKEHUIO U PEAaKTUBHOU
mornHocTH. OrTuMu3ams
YpOBHA paboyero
HanpsbxeHus [lonsaTue
€CTECTBEHHOI'0 U
SKOHOMHMYECKOTO
pacnpeneseHns MOIHOCTEN B
3aMKHYTBIX CETSX.
Pa3mblkaHNE 3aMKHYTBIX
ceTell B ONTUMAaJIbHBIX TOUKaxX
OnTumuzanus peKxuMoB
paboThHI TpaHCPOPMATOPOB HA
MoJIcTaHIMAX. BblpaBHUBaHME
3arpy3ku (a3 JUHUH.
IloBpIIIEHNE YPOBHS
AKCIUTyaTaluy CETH.
TexHnueckue MeponpusiTus
M0 CHUKEHHIO TIOTEPD
AJIEKTPOIHEPTUH.
KoMnencanus peakTHBHON
MoIIHOCTH. BBI6OD
VCTOYHHUKOB PEAKTUBHOMN
MoIHOCTH. CHUKEHNE
HEOJIHOPOJHOCTH 3aMKHYTHIX

JAUCKOHTHUPOBAHHBIC 3aTpPaThl.

cerel. IIponosbHas




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK KonnuecTtBo
4acoB

€MKOCTHas1 KOMIIEH AU
WHIYKTUBHOIO
CONIPOTUBJICHHUS JIMHUI
3JEKTPOIIepEauH.
PerynupoBaHnue noTokoB
MOIIIHOCTHU B 3aMKHYTBIX
ceTsax. Meponpustus 1o

PEKOHCTPYKIMH CETH. 3aMeHa
CYLIECTBYIOIIUX [IPOBOIOB
JUHUN U TpaHC(HOPMATOPOB

nojcraHiuii. CTpOUTENBCTBO

HOBBIX JUHUU U
TpaHc(hOpMaTOPHBIX

MMOACTAHIIUNA. YBEIUUEHNE
HOMUHAJIBHOTO HAIPSHKCHUS

CCTHU.

PykoBonuTens kad.
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