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

npogpeccuonanvoii nepenodzomogxu
«Inekmpornepzemuray,

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
JIEKTPUYECKOTO MOJIS.
MarHuTHEIC SIBJICHUS.
OcHOBHBIE XapaKTEPUCTUKHU
MarHUTHOT'O TOJI.
DneKTpOMarHuTHas
uHayKIus. OCHOBHBIE
MIOHSTHSI TEOPUHU
ANMEKTPUYECKUX U MAaTHATHBIX
nenei. DIeKTpuiecKoe
CONPOTHUBIICHHE. JINHEITHBIE
LIETIH MTOCTOSIHHOTO TOKa.
DneMeHTHI 1iene
IIOCTOSIHHOTO TOKa. MeTozpl
pacuera 1nenen MmocToSHHOTO
TOKa. DKBHUBAJICHTHBIC
npeoOpa3oBaHus B IETSX
MIOCTOSTHHOTO TOKA.
O000meHHsI 3aKk0H 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 T€HEPATOPA.
[lepenava sHepruu ot
aKTUBHOTI'O JIBYXIIOJIIOCHUKA 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 asiekTpr4ecKou
nenu. Kommnencamus
PEaKTUBHON MOIIHOCTH.
Pacuet a¢hexTuBHOCTH
ucnonb3zoBanus KY. Pacuer
LeNeN ¢ UHIYKTUBHO-
CBSI3aHHBIMU JIEMEHTaMH.
JlunelHblit TpaHcopmaTop.
Tpexda3zuble nenu
NIEPEMEHHOT0 ToKa. Pacuer
Tpex(da3HbIX 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.
KoHcrpykuus v npuHun
neiicTBus TpaHchopMaTopa.
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. Hecummerpuunas
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
(bu3n4ecKuil CMbICIL.
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
pEryJaMpoBaHUsl CKOPOCTH.
CHUHXpPOHHBIE MAIIUHBI.
KoHcTpykiuus 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 CI'.
[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,
KOPOTKO3aMBbIKaTeJeH,
NpeoXpaHUuTENEeH,
M3MEPUTENBHBIX
TpaHcGOpMaTOPOB TOKA U
HanpspkeHus. OrpaHudeHue
tokoB K3. U3mepurenbubie
TpaHc(hopMaToOpbl TOKa U
HaMPSDKEHUS.
Paznen(npenmer) Ikonomuka u meneodrcmenm 6 IHepzemuKe
HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konnyectso
ue (Momyeit) 4acoB
JUCIUILINH
(Momyeit)
DxoHomuxa u CoBpeMeHHbIC TeHICHITUN Pewenue 3a0au 26
MeHeOoHCMeH pa3BUTHS TOILIUBHO-
me SHEPreTUIeCKOro KOMIUIeKca
9HepzemuKe KanuranbHble BIOXKEHMS B
HHEPreTUYECKUue OOBEKTHI.
OcHoOBHBIE 1 00OPOTHBIE
(OH/IBI PHEPrEeTHUECKUX
npeanpuaThii. Meroast
pacuera ce0eCTOUMOCTH Ha
SHEPreTHUECKYIO IPOAYKIIHIO.
Opranuzanus Tpyaa u
3apa0OTHOM IJIaThI HA
SHEPrONPEATIPUATHSAX.
OcHOBHBIE TIOJIOKEHUS
METOAMKH TEXHUKO-
HDKOHOMUYECKUX PacueTOB B
sHepreTuke. DUHAHCOBBIN
TUIaH YHEPTONPEANIPHUSITHUSI.
Pasnen(npenmer) Inekmpornepzemuueckue cucmemsl u cemu
HaumenoBan Coneprxanue AMCUUIUINH ®opma TK KonnuecTtso
ue (MofyIeir) 4acoB
JTUCLUTUTMH
(MoyIeir)
Onexmposnep TexHUKO-2KOHOMHYECKUE Hem 40
eemuyeckue OCHOBBI ITPOEKTHUPOBAHUS
cucmemul u IIEKTPUYECKUX CETEM.
cemu OcHoBHBbIE 33]au




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

JNEKTPUUYECKUX CETEH.
KanuranbHble BIOKEHHS HA
COOPY’KEHHE BO3TYIIHBIX U

KaOCTbHBIX JTUHUM.
KanuranbHble BIOXKEHHS Ha
COOPYKEHHE MTOHMKAIOIIUX
nojcraniuii. znepxku Ha

aMOpTHU3aLUIO U
oOciTyKMBaHHUE CETU. 3aTPaThl
Ha KOMIIEHCALIUIO [10TEPh
AIEKTPOIHEPTHH B CETH.
IToHsATHA HOPMUPOBAHHOIO
CpPOKa OKYIaeMOCTH,
KodunmenHTa
s pexTUBHOCTH U
JMCKOHTHPOBAHHBIX 3aTpar.
MuHuMyM 3aTpaTt B KauecTBe
KpUTEpUS SKOHOMUYECKON
3 PEKTUBHOCTH.
Krnaccudukanus
noTpeduTenei mo cTeneHu
HaJIe)KHOCTH
ANEKTPOCHAOKEHUSI.
Ompenenenre BEpOSITHOTO
yiep6a oT nepepsia
anekTpocHaOxkeHus. bamancer
MOIIIHOCTEHN B
3JIEKTPOIHEPreTUYECKOMN
cucteme. CocTaBistonue

OalaHCOB aKTUBHOW U
PEaKTHUBHOI MOIIIHOCTH B

ANEKTPOIHEPIETUYECKUX
CHUCTEMax M palOHHBIX CETAX.
BrisiBnenne He00X0IUMOCTH
YCTaHOBKHU JTOTIOJIHUTEIbHBIX

VCTOYHHKOB PEAKTUBHOMN

MOIIHOCTU. CTOYHUKHN

PEaKTUBHOI MOIIHOCTH B
ANEKTPUUECKUX CHUCTEMaX, UX

TEXHUYECKHE U
YKOHOMUYECKHUE

XapaKTepucTHKU. Bribop

MOIIHOCTH U THUIIA

KOMITIEHCUPYIOIUX YCTPOMCTB
M0 YCIIOBUSIM OanlaHca




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

PEaKTUBHON MOIIHOCTH B
3JIEKTPUYECKOM CETH.
[IprHIMITBI 5KOHOMHUYECKOTO
pa3MelleHus
KOMIIEHCUPYIOIUX YCTPOUCTB
Ha MOJCTaHIUSIX ceTH. Bbioop
OCHOBHBIX ITaPAMETPOB
JIEKTPUUYECKUX CETEN Mpu
npoekTupoBaHuu. OCHOBHBIE
THUIIBI KOH(PUTYpaIuil cXxeM
ANEKTPUYECKUX CETEU U UX
KaueCTBEHHbIE
XapakTepucTHKH. Beibop
HOMUHAJIBHOTO HAIPSHKEHUS
Y4acTKOB ceTH. Beibop
YCTaHOBJICHHOW MOITHOCTH
TpanchopmMaTopoB
MOHMKAIOIIUX MOJCTAHIIUMN:
SKOHOMHUYECKOE KOJIMYECTBO U
HOMUHAaJIbHbIE MOLIHOCTH
TpaHcGopMaToOpoB,
TEXHUYECKUE OTPaHUYECHUS,
JIOTTyCTUMBIE TIEPETPY3KH B
pa3INuYHBIX pekuMax. Beioop
CXEM PaCTIPEICTUTEIbHBIX
YCTPOMCTB MOHUKAIOIINX
nojAcTaniuii Beioop mpoBoaos
BO3YIIHBIX JUHUNA U CEUCHUH
TOKOBEAYIINX >KUJT KaOenen:
SKOHOMUYECKHE MMapaMeTphl,
TEXHUYECKUE OTPaHUYEHUS,
JIOTTyCTUMBIE TIEPETPY3KH B
pabouux pexxumax. AJropuT™M
BBIOOPA ONTHUMAIILHOTO
BapUaHTa CXEMBI CETH.

Paznen(npenmer) Peneiinasa 3aujuma u agmomamu3ayus 31eKmpoIHepeemuiecKux
cucmem

HammMenoBan Conepxanve TUCIHUTLIIAH ®opma TK KommgectBo
He (Momyeit) 4acoB
JHCIATUINH
(Monyneit)
Peneunasn Hasuauenue u BUABI Pewenue 3a0au 32
3awuma u ABTOMATUKH YHEPTOCUCTEM.
asmomamu3sa Ha3nauenwue peneitHoi
yust 3aIUThI, TPEOOBAHMS,




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUILINH
(MotyIeit)
9N1EeKMPOIHED IpEIbABISEMBIE K
2emu4ecKux YCTPOMCTBAM pelIeHOI
cucmem 3amuThl. OCHOBHBIE BUbI

MOBPEKJICHUHN U
HEHOPMAJIbHBIX PEKUMOB
paboThI AIIEMEHTOB
HHEProCUCTEMBI, HA KOTOPbIE
JIOJIKHBI pearupoBaTh
YCTPOMCTBA pEICHHON
3aIIUThl. BUbl KOPOTKHUX
3amMbIKaHu. BekTopHBIE
JMarpaMMbl TOKOB U
HaIPSOKEHUH TIPU
Tpex(das3HbIx, NByX(Da3HbIX,
oHO(a3HBIX M IBYX(a3HBIX
KOPOTKHUX 3aMbIKaHHI Ha
3€MJIIO B CETH C 3a36MJICHHOU
HeuTpanbio. BekTopHast
nuarpamma ogHoda3Horo
3aMbIKaHUs Ha 3€MIJIIO B CETH C
M30JIMPOBAaHHOM HEUTPAIIBIO.
Kakue nsmenenus
IapaMeTpoB pexxuMa rpu
BO3HHUKHOBEHUU KOPOTKUX
3aMBIKAaHUW MOTYT OBITh
WCIIOb30BaHbI JJIS
ITOCTPOEHHUSI pEIEHHON
3aluThl. BeKTOpHBIE
JMarpaMmbl TOKOB TIPU
KOPOTKOM 3aMBIKaHHH 32
TpaHCPOpPMATOPOM CO CXEMOM
COEZIMHEHUsI 0OOMOTOK
TpeyroJibHUK/3Be31a-11.
MakcumanbHasi TOKOBast
3amura. OnpeaeneHue
napaMeTpoB cpabaThIBaHUS U
OIICHKA YyBCTBUTEIbHOCTH
3amuThl. BapuaHTel cxem
M3MEpPUTENBHOIO OpraHa
3aIuThl. MakcuManbHas
TOKOBAas 3alUTa C
KOMOMHHPOBAHHBIM ITyCKOM
10 HanpspkeHuro. TokoBas
orceuka. TokoBas 3ammuTa co
CTYNEHYaTON
XapaKTEPUCTUKON BBIICPKKU




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

BpEMEHMU. 3aluTa OT
3aMBIKaHHUI Ha 3€MJIIO B CETH

C U30JIMPOBAHHON HEUTPAJIBIO.

TokoBas HarpaBieHHas
3aIUTA JTUHUN
JIEKTPOIIEpeaayu ¢
JBYXCTOPOHHUM ITUTAHUEM.
90°-ast cxema BKJIHOYEHUS
pelie HanpaBJIeHUs
MouHocTH. TokoBas
HaIpaBJIEHHAs 3alIUTa CO
CTYIIEHYaTON
XapaKTEPUCTUKOM BBIICPKKU
BpeMeHH. TokoBas 3amura
HYJIEBOU
H0CJIEI0BATEIbHOCTH.
ToxoBast 3amura oOpaTHOR
HOCJIEI0BATEIbHOCTH.
3aoy4Has 3aIMTa JIMHUN
anektponepenayuu. [IpuHuun
JENCTBHSL, TAPAMETPBI
cpabarteiBanus. [IpononsHast
muddepeHnnanbHas TOKOBas
3al1uTa, IPUHINI ASHCTBUS,
napameTpbl cpabaThIBaHMUS.
IIpononbHas
g depeHnranbHas TOKOBas
3alUTa JIUHUY.
Huddepennmanbuo-hazHas
3amuTa JuHuu. [lonepeunas
muddepeHnnanbHas TOKOBas
3al1UTa, IPUHIMI ASHCTBUS,
cpabatsiBanusl. [lonepeunas
muddepeHranbHas TOKOBas
HalpaBJieHa 3alluTa
napajieNIbHBIX JTHHUMH.
ABTOMAaTHYECKOE MTOBTOPHOE
BKiroueHue (AIIB).
Haznauenne AIIB,
TpeOOBaHUs, IPEIbABIIEMbIE
k AIIB. Bo3moxHocTH
YCKOpPEHUS AEUCTBUS 3alllUTHI
npu Hanmunu ATIB.
IToBpexienus u
HEHOpPMAaJIbHbBIE PEKUMBI
paboThl TpaHchopMaTopa.




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
TpeboBanust, npeabsBIsieMble
K peJIeHHOM 3a1uTe
Tpancpopmaropa. OCHOBHBIE
U pe3epBHbIE 3aIUTHI
Tpancdopmaropa.
Paznen(npeamer) Bozdywinvie u kabenvnovle nunuu
HaumenoBan Copepxanue JUCLUILINH ®opma TK Konungectso
ue (MopyIieit) 4acoB
JVCIIUATUTAH
(Momyeit)
Bozoywnvie u OCHOBHBIE TIOHSTHS 1 Hem 22
KabenbHble OTpe/ICTICHUSI.
JIUHUU Knaccudukanus JIDI

IIEPEMEHHOT0 TOKa. Pa3Butue
TEeXHUKH nepefaun I B XX
Beke. KoHCTpyKTHBHBIE
anemeHThl BJI, nx
Ha3zHaueHue. Y cloBUs paboThl
BJI (rononenusie u BETpOBbIE
Harpy3ku). Tumsl IpoBoJIOB U
IPO303alIUTHBIX TPOCOB.
Pacmenienue a3 u ux
Tpancno3unus. Koncrpyknnn
OIOp M UX KJIacCH(UKalus.
Tunsl U30JIALMOHHBIX
KOHCTpYyKUUH. JInHelinas
apMmarypa. ['eomeTprueckue
xapakrepuctuku BJL
[TpuuuHBI ¥ TEHAEHUUS
pa3BUTHS KaOelbHON
TEXHUKHU. DJIIEMEHTBI
KaOEeJIbHBIX JIMHUM, HX
HazHaueHue. Termioas cxema
3amereHus kaoems. Toku u
MOIIHOCTH, JOITYCTUMBIE 110
YCIIOBUSIM HarpeBa U30JIsLun
Kabessi B CTallHOHAPHOM
pexume. [lytn yBennuenus
MIPOITYCKHOM CITIOCOOHOCTH
KJI. Knaccuduxanus u
OCHOBHBIE THIIbI CUJIOBBIX
kabeneni. OCHOBHBIE BUILI

apmaryps! KJI.

Paznen(npenmer) Uzonayusa u nepenanpasycenus




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Hszonayus u DnexTpodu3ndeckue Pewenue 3a0au 28
nepeHanpsic MPOLIECCHI B ra3ax.
eHus Knaccudukanus

3IEKTPUYECKUX MOJIEH.
MoHu3aMoHHbIE NTPOLIECCHI B
ra3ax. JlaBuHa 3JIEKTPOHOB.
VYcnoBue caMOCTOATENBHOCTH
paspsiga. 3akoH IlameHa.
3aBUCUMOCTb Pa3psIHOTO
HaIpsKEHUs OT J1aBJICHUS
rasa u Apyrux (pakToposB.
D¢ dexT noaIpHOCTH.
bapeepnslii a3 dexr
Kopounnsiii paspsia Ha
IIOCTOSIHHOM U [IEPEMEHHOM
HanpsokeHusix. [lorepu
SHEPruy Ha KOPOHY NPU
MIEPEMEHHOM HaIPsHKEHHUH.
Pangmonomexmu, co3gaBaeMbie
KOPOHHBIM pa3ps/ioM Ha
npoBogax. Paspsin B Bo3nyxe
BJ10JIb IOBEPXHOCTH TBEPJIOTO
JIUBJIEKTpUKA. Biusiaue
KOHCTPYKTHUBHBIX
0COOEHHOCTEN Ha
HaIpPsHKEHNE NEPEKPBITHS
OcHoBHbIE BUbI U CBOWCTBA
BHEUIHEN U30JI1UH.
ATMOC]epHBIi BO31yX Kak
nudnekTpuk. Haznauenne u
THUIIBI U30JISITOPOB.
OKCIUTyaTallnOHHBIN
KOHTpoJsb. OObmas
XapaKTEPUCTUKA U TUIIbI
BHYTPEHHEHN U30JIALUN.
KomOunupoBanue
IUANeKTpuKoB. CtapeHue
BHYTPEHHEN U BHEILIHEH
n3ossiuu. Koopaunanms
u3omsinun [Ipodunakruka
U30JISIIUN. 3a1a494 U LETIU
npoMIakTUKU. MeTo b1
WCIBITaHUS U30JISILINU.
BricOokOBONIBTHBIE
UCIIBITATENIbHBIE YCTAHOBKHU

BBICOKOI'O HAIIPSI?KCHU .




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

Y cTaHOBKY [JIs NTOIY4YEHUS
BBICOKHUX IIEPEMEHHBIX U
MOCTOSIHHBIX HaIPsHKCHU.
HNMiynbCHBIE HCTIBITATEIbHBIE
yCTaHOBKHU. M3mepeHue
BBICOKUX HalPsHKEHUI
(U3MepeHne mapoBbIM
pa3psAIHUKOM, U3MEPEHUE
AJIEKTPOCTATUYECKUM
KWJIOBOJIBTMETPOM,
U3MEpPEHUE HANPSKEHUS C
WCIIOJIb30BaHUEM JENUTENeH)
Krnaccudukanus
nepeHanpsixxkeHui. [ po3oBsie
nepeHanpskeHus. MosHus
KaK MCTOYHHK T'PO30BBIX
nepeHanpsbkeHu. OCHOBHBIE
rapameTpbl MOJIHUH.
NHTEHCUBHOCTH IPO30BOI1
NesATeIbHOCTH. BHyTpeHHue
nepeHanpsxeHust. Oomast
XapakTepucTuka. BonHoOBbIE
MPOIIECCHl B 0OMOTKaX
TpancopmaTopa. HawansHoe
pacnpesiesieHne HanpsKeHue
BJIOJIb OOMOTKH
TpaHchopMaTopoB,
YCTaHOBUBLIUICS PEXUM,
IIEPEXOHBIN MPOLECC.
Pacnipenenenne HanpsKeHUs
BJI0JIb OOMOTOK Tpex(}a3zHoro
Tpa"copmaTopa
Knaccudukanus mep 3amuTsl
OT NEPEHAIPSHKEHUH.
VYcrpolicTBa 3aUTHI OT
nepeHanpsHKeHui. 3anmra
MOJICTAHIIMI OT MPSIMBIX
yZlapOB MOJIHUU. 30Ha
3alUTHl MOJIHUEOTBO/IOB.
30Ha 3alIUTHl TPOCOBOIO
MOJIHHEOTBO/IA.
['p030ynOpHOCTH OOBEKTOB.

Paznen(npeamer) Cucmemut 3.1eKkmpocuadicenus 20p0006 u NPOMbIULIEHHBIX

npeonpuamuil




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JCITUTLIAH
(MotyIeit)
Cucmemvl OJIEKTPOIIOTPEBJIEHUE Hem 40
9/1eKMpocHadb Pexumbl
HCEHUS AJIEKTPOINOTpeOICHUS
20p0008 U Junamuka
NPOMBIUUTLEHH 3JIEKTPOINOTPeOICHUS B
bIX Poccuiickoit deneparuu,
npeonpuamu | DJIEKTPUUYECKUE HATPY3KHU U
u 3EeKTponoTpedaeHue

CeNMUTEOHBIX TEPPUTOPUI
ropojos, ['padguku
AJIEKTPUUECKUX HArpy30K U UX
XapakTepuCTUKH, DaKTOPHI,
BIIMSIFOIIIE HA PEKHMBI
JIEKTPOIOTpeOIeHUs
Yupasnenue
anekTponorpediaeHuem Llenu
yIIpaBJICHUS
3JIEKTPOINIOTPeOICHUEM,
ABapuiiHbIE OTPAaHUYECHUS
3JIEKTpOnoTpeOIeHus,
Meponpustus no
PETyJIMPOBAHUIO PEKUMOB
AIEKTPONOTPEOICHNUS,
CrumynupoBaHue
norpedurenet K ynpaBieHHIO
AIIEKTPONOTPEOICHUEM.
DJIEKTPUYECKHUE
HAT'PY3KU O5JIEMEHTOB
CUCTEM
SJIEKTPOCHABXEHUM A
PacuerHble Harpys3ku
DIIEMEHTOB CUCTEM
anekTpocHabxenus, [lonstue
pacyeTHOM Harpy3KH.
Marematnueckoe onucaHue
AIIEKTPUUYECKUX HArpy3o0K,
IToxazarenmu,
XapaKTEPU3YIOIIUE PEKUMBI
paboThI ANEKTPONPUEMHUKOB
u ux rpynmn, [Ipaktuueckue
METO/IbI OIIPEIEIICHUS
pacyeTHbIX Harpy3oxK,
Onpenenenne pac4eTHbIX
Harpy30K CenuTeOHbIX
TeppuTopuii Topo1oB O0IHNE
noJjioxkeHus, PacuetHast




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

Harpyska Ha IIHHaxX BBOJHBIX
pacupenenuTeabHbIX
YCTPOUCTB 31aHuii, PacueTHas
Harpys3ka pacrpeaeIuTeNIbHbIX
muuuit 380 B u
TpaHCcPOpPMATOPHBIX
noacrannuii 6—20/0,4 kB,
Pacuernas Harpyska
aneMeHToB cerell 6—20 kB n
LIEHTPOB IIUTAHUA,
YKpynHeHHas OLleHKA
pacuyeTHOW Harpy3Ku
CEJINTEOHBIX TEPPUTOPUIA,
[Ipumeps! onpeneneHus
PacUeTHBIX AJIEKTPUUYECKUX
Harpy3ok. PEXKVMIMBbI
HEWUTPAJIA B CUCTEMAX
OJIEKTPOCHABXEHUA
PexxnmMbl HEHTpan B ceTsX
cpenHero HanpspkeHus (6—35
kB) H3onupoBanHas
HeuTpanbto, HopmupoBanue
€MKOCTHOI'O TOKa 3aMbIKaHHs
Ha 3eMJIIO,
Komnencuposannas
HeWTpains, Jyroracsmme
peaktopsl, PesuctuBHoe
3a3eMJICHUE HEUTpaIIH,
OcoGenHoctu BbIOOpa
pexuMa HEUTpaJId B CETSIX C
KaOeIsIMH ¢ U30JISIIHeN 13
CILIMTOTO MOJIUITUJICHA.
PexxnMbl HEUTpaIn B ceTAX
HU3KOT'0 HaIpspKEeHU (10
1000 B) I'myxo3a3zemiieHHas
HeWTpaib, M30mupoBaHHast
HeiTpans. CXEMbI
I'OPOJACKHUX
PACITPEJEJIUTEJIbHBIX
DJIEKTPUYECKUX CETEN
[TpyHIMIIBI TOCTPOEHUS CXEM
TOPOJCKHUX CETEN
TpeGoBanusi, npeabABIsIeMbIe
K CX€MaM rOpOJICKMX CETEM,
Hanexnocth
9JIEKTPOCHAOKEHHUS,




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

KommyTanuonHsie u
3aIIUIIAIONINE AICKTPUICCKUE
anmapatbl. CXeMbl
pacipenenuTeIbHbIX
ANEKTPUUECKUX CETEU
PannansHo-MaructpaibHas
HEpe3epBUPOBAHHAS CXEMa
cetu, Ilernenas
HEaBTOMATHU3UPOBaHHAs
cxeMma cetn, [leTneBas
ABTOMATU3HPOBAHHAS CXEMa
cetd, ClI0’)KHO3aMKHYTast
CcXeMa CETH HHU3KOTO
HanpspKeHus:, MHOTOTy4eBbie
ABTOMATU3HPOBAHHBIE CXEMBI
ceru, Peanuzanus ycrpoiictsa
aBTOMATHUYCSCKOI'O BKJIIOUCHUS
pesepBa B
IByXTpanchopMaTopHOi
nojcTannuu, CxeMbl BBOAHBIX
pacrpeaeIuTeNbHbIX
YCTPOMCTB 3/1aHUIA,
Pexomenpariu o BeIOOpY
CXEM paclpeaeuTeIbHON
cern, [1uraromue cetu 6—20
kB HeoOxoanmocTs
COOPYKEHHS
pacupenenuTeIbHbIX TYHKTOB
6—20 kB, CxeMBbI ITUTAIOIINX
cereit 6—10 kB,
Oco0GeHHOoCTH TOCTPOEHUS
nutaromux cerei 20 kB.

Paznen

npeamer) Tapugoobpazoeanue u polHOK 31eKmMpPoIHEP2UU (MOUWHOCIUL)

HaumenoBan
ue
JUCITUATIITAH
(Monyneit)

Coneprxanue TUCIUTITAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB

Tapugoobpa
308aHue U
PBIHOK
9NeKMPOIHED
auu
(MowHoCcmu)

1. Cucrema TapucoB u 11eH Ha
JIEKTPUYECKYIO SHEPTUIO.
CtpykTtypa TapudoB Ha
IIEKTPUYECKYIO SHEPTUIO 2.
Perynupyemslie n
HEpEeTryJIupyeMble LIEHB] Ha
SHEPIUI0. AHTUMOHOIIOIBHOE

peryiupoBasue. 3.

Hem

50




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

nenoobpasosanme: 3.1.
[TotHOMOYMS OPraHOB BIACTH
B 00J1aCTH rOCYy1apCTBEHHOTO
perynupoBanus Tapugpos 3.2.
MeTo/1p1 TOCyIapCTBEHHOTO
peryaupoBanus TapupoB Ha
AJIEKTPUYECKYIO dHEpruto 3.3.
Merononorus pacuera
Tapu(OB U IIeH Ha
AJIEKTPOIHEPTHUIO U
MOIIIHOCTb: TeHepanus (B
YaCTH PETyIUPYEMbIX LIEH),
nepeaava MEeKTPOIHEPTUH
3.4. TapudHas moauTHKA
rocynapctsa 4. PeiHouHOE
1eHooOpaszopanue: 4.1.
OcCHOBHbBIE IPUHIIUTIBI
11eHo00pa30BaHuUs Ha PHIHKE
AIEKTPOIHEPTHUH U MOIIIHOCTH
4.2. lleHOBbIE TapaMeTPbI
pbIHKa MOIIIHOCTH 4.3.
OKyIaeMocTh KanmuTadbHBIX
BIIO’KEHUH B YCIOBUSIX PhIHKA
5. llenoo6pa3oBanue Ha
TEIUIOBYIO SHEPTHUIO,
MIPOU3BOIUMYIO B PEIKUME
KOMOMHHPOBaHHOU
BbIpaboTKH. 5.1. IlomHOMOUMS
OpraHoB BJIACTH B 00JIaCTH
roCy/1apCTBEHHOI'O
perynupoBanus Tapudos 5.2.
Meroas! rocyaapcTBEHHOTO
perynupoBaHus TapuQoB Ha
TEIUIOBYIO SHEPIHIO.
Mertoponorus pacuera
Tapu(oB HA TEIIOBYIO
sHepruto 5.3. [lepekpecTHoE
cyocumupoBanue 5.4.
[Iponetypa ycTaHOBIIEHUS

TapudoB

Paznen(npenmer) Ynpasnenue kauecmeom rnekmpoinepzuu




Oamanc. Tumnbl
ANEKTPOCTAHIINHI B
SHEPTOCUCTEME;
OTIpEeIeTISI0IIast POJIb
TEIJIOBBIX AJEKTPOCTAHIINM B
3IEKTPOIHEPTETHUKE.
TeXHOJIOTHYeCKHUE CXEMEBI
TOC. Huka Penkuna xak
OCHOBA IIMKJIOB
MapoTypOMHHBIX YCTAHOBOK;
6amanc terotsl, KITJI nukma
U CIIOCOOBI €T0 MOBBIIICHHS.
Cxempl TOC ¢
MIPOMEXKYTOUHBIX IEPETPEBOM

rapa; pereHepaTuBHBII
MOJOTPEB BOABL;
KOMOMHHpOBaHHAas BeIpaboOTKa
TEIUIOBOM U DJIEKTPUUYECKOU
sueprun. O0opya0BaHNE

TOC; koTBl, TYypOUHBI,

HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Ynpaenenue DNeKTpOMarHuTHas Hem 28
Kayecmeom COBMECTUMOCTb M KaueCTBO
anexmposnep | 3nekTposHeprun. Ilokazarenu
euu KauecTBa 3JIEKTPOIHEPTUH.
HopmarusHo-npaBoBas 6asa.
CpenctBa nusmepeHus
IIOKa3aTelIed KayecTBa
ANEKTPOIHEPTUH.
OpranuszanvoHHbIe 3a1a4n
yIpaBiIeHUS KAYeCTBOM
anekTposHeprun. KonTposns u
aHaJIU3 KauecTBa
anekTposHeprur. CrocoOsl u
TEXHUYECKHE CPEJICTBA
o0ecrieyeHnst KayecTBa
AIEKTPOIHEPTHH
Pasnen(npenmer) Tennosasn uacme 31eKmpuueckux cmanyui
HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konungectso
ue (Momyeit) 4acoB
JVCIIUATUTAH
(Momyeit)
Tennosas 1. DHepreTnyeckuii 6amaHc u Hem 22
yacmo TEIUIOBasi 5)KOHOMUYHOCTD
INeKMPUYecK ANIEKTPOCTAHLIUI
ux cmanyuti | DHEPropecypchl U TOTUTMBHBIN




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

II0JI0TPEBATEIIN, HACOCHI;
CXEMBbI BKJIIOUEHHUSA. 2.
KorenpHbIE YCTAaHOBKY U
IaporeHepaTopbl
[IpuHIMNIMATBEHBIE U
KOHCTPYKTUBHBIE CXEMBbI
KOTJIOB C €CTECTBEHHOU U
NPUHYUTEIBHON
nupKysinuen. IlapoBoasHon
Y Ta30BO31YILIHbIN TPAKT
KOTIIa. BUaEI TOIINB,
CKUTAaeMbIX B KOTJaX;
MOJIrOTOBKA TOIINBA K
CKUTAHUIO; MAHEBPECHHbBIC
XapaKTEPUCTHKU KOTJIOB.
Boaublid pexuM 1 KOHTPOJIb
KayecTBa 1apa KOTJIOB U
aporesepaTopos. 3.
[TapoBsie u ra3oBbie TypOUHBI
Knaccudukanus typdomarnina
Y UX IPUMEHECHHE B
sHepreTuke. [IpeoOpazoBanue
SHEPrUH B CTYNEHU TypOUH.
KoHcTpykTHBHBIE
0COOEHHOCTH
MHOT'OCTYIE€HYATBIX apOBBIX
TypOuH. [lepemennbie
PEKUMBI pPaOOTHI TYpOUH.

Paznen

npeamer) AC/Y u ynpaenenue

excumamu pabomol cemeil

HaumenoBan
ue
JICTTUTUTAH
(Momymeit)

Coneprxanue TUCIUTITAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB

ACIY u
ynpasneHue
pesrcumamu

pabomwl

cemeii

ABTOMAaTH3UPOBaHHBIE
CUCTEMBI TUCTIETYEPCKOTO
ynpasnenus (ACIY) 33C.
OcHOBHBIC 3a7a4H.
Crpykrypa ACY.
WNudopmarus, HeoOXoaumas
qutst ynpasnenust 99C.
[TpeumytiecTBa Mpu co3qaHUN
equHoit DOC (EDC) Poccun.
Nudopmanus B ACLY.
N3mMepenne u koaupoBaHue

nHpopmanuu. Kanamnsl cs3u.

Hem

22




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

[Tepenaua nuckpeTHOM
unpopmanuu. Moaymsmus
curHaiia. MHOroKaHaJlbHbIE

KOJOUMITYJIbCHBIE YCTPOMCTBA
teneMexaHuku. [lonstue
pexxuma D9C. [Tonstue 06
ONTUMAIBHOCTU PEKUMOB
93C. Kpurepuu
ONTUMAJIBHOCTH.
Orpanuuenus,
HaKJIaJIbIBa€MbIC Ha
¢busnueckre napaMeTpsl U
yCJIOBHS paOOThI OCHOBHOTO
obopynoBanus. LleneBbie
(GYHKIMM U OTPaHUYEHUS TIPU
pacuere ONnTUMaIbHBIX
pexumMoB pabotel DIC. Busr
TUTAHUPOBAHUS PEKIMOB
99C. XapaKkTepuCTUKU
rpaduKOB Harpy3KH.
[Iporuo3upoBanue CyTOUYHOTO
rpaduka Harpy3ku. MeTo bl
MIPOTHO3UPOBAHUS CYTOUYHOTO
rpaduka Harpy3KH.

M cTouHMKH peakTUBHOU
MomHocty B 99C. Ilonstue
00 onTUMaJIFHOM
pacnpeneneHny peakTUBHOU
Harpy3Ku MexIy
HMCTOYHMKAMU PEAKTUBHOM
mouHocTHu. [Tonsitre 00
SKOHOMUYECKH
1enaecooopazHoit
KOMIIEHCAIIMU PEAKTUBHON
MOIIIHOCTH B
pacnpenenuTeabHbIX CEeTAX.
OntumanbHOE pa3MeNieHne
Oarapeil KOHJIEHCATOPOB B
pacmpenenuTeIbHbIX CeTAX C
y4€TOM U3MEHEHUS
HaIPSHKEHUS.

Paznen(nipenmer) Ilomepu u snepzocoepesricenue




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Ilomepu u XapakTepucTuka mpooIeMbl Hem 24
aHepeochepe CHIDKEHHUS MTOTEePh
JHcenue AJIEKTPO3HEPTUU

AKTYalbHOCTh 3a7jauu
CHUXEHUS TOTEPh
ANEKTPOIHEPIUU. 3HAYCHUS
HOTEPH JIEKTPOIHEPIUU B
sHeprocucreMax PO.
OcHOBHBIE TOHATHUS U
ornpeaeneHus. Y KpymHeHHAs
CTPYKTYypa GaKTUIECKUX
MOTEPh AIIEKTPOIHEPTUU.
HebanaHchl a5ekTposHeprun
Ha oObekTax. HopmupoBanue
MIOTEPh AIEKTPOIHEPTUU.
CtpyKTypa noTepb MOIIHOCTH
U 3JIEKTPO3HEPIUU B
AIIEMEHTaX
ANEKTPOIHEPIETUYECKUX
CUCTEM U CUCTEM
INMEKTPOCHAOKEHUSI.
JletanpHasi CTPYyKTypa
OTUYETHBIX NoTeps. [lorepn
MOIIIHOCTH B BO3AYIIHBIX U
KaOeNbHBIX JTU-HUIX
pa3IMYHBIX KJIACCOB
HanpsbkeHus. [lotepu
MOIIIHOCTH B CHJIOBBIX
Tpanchopmatopax. [lorepu B
JIOTIOJIHUTEIbHOM
000pyTI0BaHUHU TTOJCTAHITUH.
Pacxon snexktposnepruu Ha
COOCTBEHHBIE HYXK/IbI
noactraniuii. Cucrema yuera
ANEKTPOIHEPTUH.
Kommepueckue norepu.
TpaH3uTHBIE IOTEPH.
@dakTopbl, BIUAIOIINE HA
OTJIENIbHBIE COCTABIISIIOIINE
oTepb. MeToab! OLIEHKH U
aHaJln3a MnoTephb
AJIEKTPOIHEPTUH.
XapakTepucTUKa METOJIOB U
ITOPUTMOB pacueTa NoTepb
aneKTposHepruu. Pacuer
YCIIOBHO-TIOCTOSIHHBIX IOTEPh




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

MOIIHOCTH U 3JIEKTPOIHEPTUU
B 000pYyI0BaHUH
3JIEKTPUYECKUX ceTell. Pacuer
Harpy304HbIX IIOTEPh
MOIIHOCTH U 3JIEKTPOIHEPTUU
B JIEMEHTaX JJICKTPUUECKUX
cered. XapakTEepUCTUKH
rpaMKOB Harpy3KH.
NHuterpupyromue
MHOXHTeIH. PacueT norepp
AIIEKTPOIHEPIUHU 110 TPaPUKY
Harpysku. Merozsl
OIpezieNIeHUs] Harpy304HbIX
NOTEPb: METOJ] HAUOOIBLINX
Harpy3o0K, METOJl CPETHUX
Harpy3oK, METOJl CPETHUX
CYTOK, METOJ TT03JIEMEHTHBIX
pacueToB. AHanu3
TEXHUYECKUX MOTEPb.
CoBpeMeHHbIE POrpaMMHbIE
KOMIUIEKCBI IO pacueTy
notepb: TpeboBaHus K
MIPOrpPaMMHBIM KOMILJIEKCaM,
UCIOJIb3YEMBIM Ul pacu€TOB
norepb. UXx BO3MOKHOCTH U
XapaKTEPUCTHUKH.
WNnpopmanronHas
00€CIeYeHHOCTh PacyeToB.
JloCTOBEpHOCTH OLIEHKH
noteps. [Ipencrasnenue
pe3yJIbTaTOB OLEHKU MOTEPD.
MeponpusTus 10 CHUKEHUIO
MOTEPh JIEKTPOIHEPTUU U
OILICHKA X DKOHOMUYECKON
3¢ (PEeKTUBHOCTHU B
COBPEMEHHBIX YCIOBHSIX.
Knaccudukanus
MEPOIPHUATHH 110 CHUIKEHUIO
MOTEPh AIEKTPOIHEPTUU.
[Tpobnembl BHEPEHUS
MEPOINPHUATHI 110
COKpALICHHIO MIOTEPD
3JIEKTPOIHEPTUH B
COBPEMEHHBIX YCIOBHSIX.
CoBpeMeHHbIE KPUTEPUU
OLIEHKH YKOHOMHMYECKOHN




HaunmenoBan

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

3¢ (HEKTHBHOCTH TIPOEKTOB:
YUCTBIA TUCKOHTUPOBAHHBIN
JI0XOJ1, BHYTPEHHSSI HOpMa
JIOXOJTHOCTH, UHTETPAIbHBIN
CPOK OKYIIa€MOCTH,

Konkypupyromue 3¢ hexts
OnpeneneHne ONTUMaIbHBIX
3HA4YCHMI 1apaMeTpOB
3IEKTPUYECKUX CETeH mpu
MPOEKTHUPOBaHUHU. BIOOD
CEYEHUI IPOBOJOB U KU
Kaberneil 1 HOMUHAIIBHOTO
HaIPSKEHUS 110 YCIOBUAM
SKOHOMUYECKOH
1[e1ecoo0pa3HOCTU MPH
IIPOEKTUPOBAHUU (CM. KypC
DIEKTPUYECKUE CETH
AIEKTPONUTAOIINX CUCTEM).
OpranuzanuoHHbIE
MEPOIPUATHS 110 CHUKEHHUIO
MOTEPH IEKTPOIHEPTUU.
OnTumu3zanus pexuMoB 10
HaNPSDKEHUIO U PEaKTUBHON
mornHocTH. OrTuMu3aus
YpPOBHA pabouero
HanpspkeHud [lonstue
€CTECTBEHHOI'0 U
SKOHOMMYECKOTO
pacnpeneseHns MOIHOCTEN B
3aMKHYTBIX CETSX.
Pa3mblkaHNE 3aMKHYTBIX
ceTell B ONTUMAaJIbHBIX TOUKaX
OnTumuzanus peKxuMoB
paboTHI TpaHCPOPMATOPOB HA
noJicTaHIMAX. BelpaBHMBaHMe
3arpy3ku (a3 TUHUH.
[loBpIIIEHNE YPOBHS
AKCIUTyaTaly CETH.
TexHnueckue MeponpusaTUs
10 CHUKEHHIO TIOTEPD
AJIEKTPOIHEPTUH.
KoMnencanus peakTHuBHON
MoIIHOCTH. BBI6OD
VMCTOYHHUKOB PEAKTUBHOMN

MOIITHOCTH. CHKeHHE

JAUCKOHTHUPOBAHHBIC 3aTpPaThl.




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

HEOJHOPOIHOCTHU 3aMKHYTBIX
cereid. [IpogonbHas
€MKOCTHasi KOMIIEHCaIus
WHJIYKTUBHOIO
CONIPOTUBJICHHUS JIMHUI
3JEKTPOIIepEauH.
PerynupoBanue noTokoB
MOIIIHOCTHU B 3aMKHYTBIX
ceTsax. Meponpusitus 1o
PEKOHCTPYKIMHU CETU. 3aMeHa
CYLIECTBYIOILUX MPOBOJIOB
JUHHUH 1 TpaHchopMaTopoB
nojcraHiuil. CTpOUTENBCTBO
HOBBIX JJUHUHN U
TpaHc(hOPMATOPHBIX
MOACTaHIMH. YBEINUYECHHE
HOMUHAJIBHOTO HAIPSHKCHUS
CETH.
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