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
«Inexkmpornepzemuyeckue CUCeMbl U Cemuy,

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
uHayKIus. 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 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

[IpuHUKIT HATIOKEHUSI U METOJ
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
coequHeHNH (a3 Harpy3Ku
"3Be3ma" I
YETBIPEXIIPOBOJHOMN CHCTEMBI.
Pacuer tpexdas3nbix nenei
IIpU coeMHEeHuN (a3
Harpy3ku "3Be3na" s
TPEXIIPOBOJHON CUCTEMBI.
H3Mepenre MOIIHOCTH
Tpexda3Hol 1enu

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, OTACTUTENH
¥ KOPOTKO3aMBIKATEIIH.

CHHXpOHHBIE T€HEPATOPHI.

Turbl, mapameTpsl. CUCTEMBI

oxyaxaeHusi. CucremMsl
B0O30yx1eHus. CHUITOBBIC

TpanchopmaTopsl. T,
napameTpsl. CHCTeMBI

OXJIAX/ICHUS.
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
JHMHUH. Pe:xuMHBIC
XapaKTEePUCTUKU JTUHUH.
BekTopHble AuarpaMMbl TOKOB
u HanpspkeHul. [lanenue
Hanpspkenus. [IpononsHas u
MONEPEYHast COCTABISAIOIINE
BEKTOpa MaJcHUs
HanpsbkeHus. [Toreps
HanpspkeHud. OnpeneseHue
rapamMeTpoB
YCTaHOBUBIIIETOCS PEKUMA
JIMHHUH: 10 JaHHBEIM KOHIIA
JIMHUHW; 110 JAHHBIM Hadajia
nuHuu. [TapameTpsl u cxembl
3aMeIICHHS
TpaHcGopMaTOPHOTO
000pyI0BaHUS TIOHMKAIOIITAX

NOACTaHIINH.




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

Tpancopmatopsl. Cxema
3aMellEeHus], OIIPE/ICTICHHUE €€
MapaMeTpoB M0 KaTaI0KHBIM

JTaHHBIM TpaHcopmaropa.

Onpenenenue noTepb
MOIITHOCTH B
TpaHchopmaTope.
TpexoOMoTOYHBIE

Tpancopmatopsl. Cxema
3aMelleHus], ONIPeICIICHUE ee
napametpoB. [loacraniuu 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 PEKHMOB
MPOCTEHIINX DNEKTPUIESCKUX
cereil. 3ajauun pacyera
YCTaHOBUBIIUXCS PEKUMOB.
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. OcodeHHOCTH
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
PETYJIIMPOBOYHOTO JUana3oHa
MOHMIKAIOLIETO

TpaHchopmaropa

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 bt
onpeneneHus Ta. CxeMbl
3aMelIeHHs TPEXOOMOTOUHBIX
tpanchopmatopos (ATP),
TpaHcpopMaTOpoOB ¢
pacuIeTUIEeHHOW 0OMOTKOM
HU3IIET0 HApsHKEHUS,
C/IBOEHHBIX PEAKTOPOB U UX
napameTpsl. [IpeobpazoBanus
CXEM 3aMeLIEHUS.
[IpakTueckre MeTOIbI
pacuera nepuoIn4ecKon
cocrasisttonieit Toka K3.
Pacuer npeiicTByromiero
3HAYEHUS TIEPUOINYECKOU
cocTtasssitomeit Toka K3 mpu
ynanensbix K3. Merog
THUTIOBBIX KPUBBIX.
HecummeTpuunbsle KOpOTKHE
3aMbIKaHUs, OCHOBHBIE
noHsTHs. CxeMa 3aMeIeHUs
MpsIMO, OOpaTHOH U HYJIEBOM
MOCJIE0BATEIBHOCTEN.
CxeMbl 3aMeIeHus U
napaMmeTpsl HyJIeBOM
MOCIIE0BATEIbHOCTH
tpancpopmatopa (ATP).
[Ipumepsl Ha cocTaBiIeHUE
CXEM 3aMELIEHUS HYJIEBOU
MOCJIE0BATEIHHOCTH.
Hecummerpuunsie K3.
Byxda3noe K3. ['pannunbie
YCIIOBUS, OCHOBHbBIE
COOTHOIIEHUS JIJIst
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
3amermienus. /IByxdaznoe 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
29C ny1s1 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.
MeTtoJ1 mocenoBaTeIbHBIX
uHTepBanoB. CTaTuyeckas

Hem

30




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JCITUTLIAH
(MotyIeit)
ycroiuuBocth DIC. JlaBuna
HAIPSDKEHUs, YCTOUYUBOCTD
y371a KOMIUIEKCHOM Harpy3KH .
VY CTONYMBOCTh CHHXPOHHBIX U
ACHHXPOHHBIX JIBUTATEJICH B
CUCTEMaXx 3JIEKTPOCHAOKEHHUS.
PesynbTupyromas
YCTOHYUBOCTb. Meponpusitus
10 yIy4IIEHUIO
ycronuusoctu 99C
(mOTIOTHUTEBHBIE).
MeponpusTus 1o 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 HY)1 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
MIPOBOJIHUKOB U aNlmnaparos.
Bb160p npoBOJHUKOB U

QJICKTPUYCCKUX aIlllapaTOB:




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH

(Mopyieit)

®opma TK

KonnuectBo
4acoB

BBIKJIIOYATEIIEH HAIPY3KH,

HanpspkeHus. OrpaHudeHue
tokoB K3. U3mepurenbubie

BBIKJIIOYATENCH,
pazbeIMHUTENIEH,

OTJICTUTEICH,
KOpPOTKO3aMbIKaTENEMH,
NpeoXpaHUuTENEeH,
HU3MEPUTEIIbHBIX
TpaHcGOpMaTOPOB TOKA U

TpaHc(hOopMaTOphl TOKA U
HaINpsOKESHHSL.

Pasnen(npenmer) Ixkonomuka 6 snepzemuke

HaumenoBan
ue
JICITUTUTAH
(Momyeit)

Coneprxanue TUCUUTLTAH
(Momyeit)

®opma TK

KomnunuectBo
4acoB

Drxonomuxa 6
9Hepeemuxe

OHECPICTHUUYCCKOI'0O KOMILIICKCa

SHEPreTUYECKYIO IPOTYKIIHIO.

COBpeMeHHHe TCHACHI A
Pa3sBUTHA TOIIJIMBHO-

KanuranbHble BIOXKEHMS B
HHEPreTUYECKUue OOBEKTHI.
OcHoOBHBIE 1 00OPOTHBIE
(OH/IBI PHEPrEeTHUECKUX
npeanpuaThii. Meroast
pacuera ce0eCTOUMOCTH Ha

Opranuzanus Tpyaa u
3apa0OTHOM IJIATHI HA
SHEPTONPEANPUITUSIX.
OCHOBHBIE TIOJIOKEHUS
METOJNKU TEXHUKO-
HKOHOMHUYECKUX PACUETOB B
sHepreTuke. OUHAHCOBBIN

IIJIaH SHCProMpCaATIprUATUA.

Pewenue 3a0au

26

PaS,ZIeJ'I HpelIMeT) 3ﬂel<mp03Hepzemuuec1<ue cucmembnsl u cemu

HaumenoBan
ne
JMCIIUTUIMH
(MoyIeir)

CopepxaHuie TUCITUTLIAH
(MofyIeir)

®opma TK

KonnuectBo
4acoB

Onexmposnep
eemuyeckue
cucmembl u

cemu

TexHUKO-DKOHOMHYECKHUE
OCHOBBI ITIPOEKTUPOBAHUS
JIEKTPUYECKUX CETEH.

OCHOBHBIE 3a7a4H

Hem

40




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

aMOpTHU3aLHUI0 U
oOciTyKMBaHHUE CETU. 3aTPaThl
Ha KOMIIEHCALIUIO [10TEPh
AIEKTPOIHEPTHH B CETH.
IToHsATHA HOPMUPOBAHHOIO
CPOKa OKYIaeMOCTH,
KodunmenHTa
s pexTUBHOCTH U
JMCKOHTHPOBAHHBIX 3aTpar.
MuHuMyM 3aTpaTt B KauecTBe
KpUTEpUS SKOHOMUYECKON
3 PEKTUBHOCTH.
Krnaccudukanus
noTpeduTenei no cTeneHu
HaJIe)KHOCTH
ANEKTPOCHAOKEHUSI.
Ompenenenre BEpOSITHOTO
yiep6a oT nepepsia
anekTpocHabx)eHus. bamancer
MOIIIHOCTEHN B
3JIEKTPOIHEPreTUYECKOMN
cucteme. CocTaBistonue

OalaHCOB aKTUBHOW U
PEaKTHUBHOI MOIIIHOCTH B

ANEKTPOIHEPIETUYECKUX
CHUCTEMax U pallOHHBIX CETSX.
BrisiBnenne He00X0IUMOCTH
YCTaHOBKHU JTOTIOJIHUTEIbHBIX

VCTOYHHKOB PEAKTUBHOMN

MOIIHOCTU. CTOYHUKHN

PEaKTUBHOI MOIITHOCTH B
ANEKTPUUECKUX CHUCTEMaX, UX

TEXHUYECKHE U
YKOHOMUYECKHUE

XapaKTepucTHKU. Bribop

MOIIHOCTH U THUIIA

KOMITIEHCUPYIOIUX YCTPOMCTB
0 YCIIOBUSIM OanaHnca




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

PEaKTUBHON MOIIHOCTH B
3JIEKTPUYECKOM CETH.
[IprHIMITBI 5KOHOMHUYECKOTO
pa3MelleHus
KOMIIEHCUPYIOIUX YCTPOUCTB
HAa MOJCTaHLUAX ceTH. Bbibop
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
MOHMKAIOLIUX MOJCTAaHIUI:
SKOHOMHUYECKOE KOJIMYECTBO U
HOMUHAaJIbHbIE MOLIHOCTH
TpaHcGopMaToOpoB,
TEXHUYECKUE OTPaHUYECHUS,
JIOTTyCTUMBIE TIEPETPY3KH B
pa3INyYHBIX 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 ONTHUMAIIEHOTO
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 BUIbI

MOBPEKJICHUHN U
HEHOPMAJIbHBIX PEKUMOB
paboThI AIIEMEHTOB
HHEPrOoCUCTEMBI, HA KOTOPHIE
JIOJIKHBI pearupoBaTh
YCTPOMCTBA pEJICHHON
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. BekTopHas
nuarpamma ogHoda3Horo
3aMbIKaHUs Ha 3€MIJIIO B CETH C
M30JIMPOBAaHHOM HEUTPAJIBIO.
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 MTyCKOM
10 HanpspkeHuro. TokoBas
orceuka. TokoBas 3ammuTa co
CTYNEHYaTON
XapaKTEPUCTUKON BBIICPKKU




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

BpEMEHMU. 3aluTa OT
3aMbIKaHUH Ha 3eMJII0 B CETH
C U30JIMPOBAHHON HEUTPAJIBIO.
TokoBas HarpaBieHHas
3aIUTA JTUHUN
JIEKTPOIIEpeaayu ¢
JBYXCTOPOHHUM ITUTAHUEM.
90°-ast cxema BKJIHOYEHUS
pelie HanpaBJIeHUs
MouHocTH. TokoBas
HaIpaBJIEHHAs 3allUTa CO
CTYIIEHYaTON
XapaKTEPUCTUKOM BBIICPKKU
BpeMeHH. TokoBas 3amura
HYJIEBOU
H0CJIEI0BATEIbHOCTH.
ToxoBast 3amura oOpaTHOR
HOCJIEI0BATEIbHOCTH.
3aoy4Has 3aIMTa JIMHUN
anektponepenayuu. [IpuHuun
JENCTBHS, IAPAMETPBI
cpabarteiBanus. [IpononsHast
muddepeHnnanbHas TOKOBas
3al1uTa, IPUHINI ASHCTBUS,
napameTpbl cpabaThIBaHMUS.
IIpononbHas
g depeHnranbHas TOKOBas
3alUTa JIUHUY.
Huddepennmanbuo-hazHas
3amuTa JuHuu. [lonepeunas
muddepeHnnanbHas TOKOBas
3aluTa, IPUHIKI AEHCTBUS,
cpabatsiBanusl. [lonepeunas
muddepeHranbHas TOKOBas
HalpaBJieHa 3allnuTa
napajieNIbHBIX JTHHUMH.
ABTOMAaTHYECKOE MTOBTOPHOE
BKiroueHue (AIIB).
Haznauenne AIIB,
TpeOOBaHUs, IPEIbABIIEMbIE
k AIIB. Bo3moxHocTH
YCKOpPEHUS AEUCTBUS 3alllUTHI
npu Hanmunu ATIB.
IToBpexienus u
HEHOpPMAaJIbHbIE PEKUMBI
paboThl TpaHchopMaTopa.




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
TpeboBanwust, npeabBIsieMbIe
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 (rononenHsie 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
pa3BUTHSL KaOEJIbHOM
TEXHUKHU. DJIIEMEHTBI
KaOEeJIbHBIX JIMHUM, HX
HazHaueHue. TeroBas 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

apmatypsl 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
paspsiaa. 3akoH [lamena.
3aBUCUMOCTb Pa3psIHOTO
HaIpsKEHUs OT J1aBJICHUS
rasa u Apyrux (pakToposB.
DddexT nonspHOCTH.
bapeepnslii a3 dexr
Kopounnsiii paspsia Ha
IIOCTOSIHHOM U [IEPEMEHHOM
HanpsokeHusix. [lorepu
SHEPruy Ha KOPOHY IIPU
MIEPEMEHHOM HaIPsHKEHHUH.
Pangmonomexmu, co3gaBaeMbie
KOPOHHBIM pa3ps/ioM Ha
npoBogax. Paspsa B Bo3nyxe
BJ10JIb IOBEPXHOCTH TBEPJIOTO
JIUBJIEKTpUKA. Biusiaue
KOHCTPYKTUBHBIX
0COOEHHOCTEN Ha
HaIpsKEHUE MEePEKPBITHS
OcHoBHbIE BUbI U CBOWCTBA
BHEUIHEN U30JI1UH.
ATMOC]epHBIi BO31yX Kak
nudnekTpuk. Haznauenne u
THUIIBI U30JISITOPOB.
DKCIuTyaTalluOHHBII
KOHTpoJib. O011as
XapaKTEPUCTUKA U TUIIbI
BHYTPEHHEHN U30JIALUN.
KomOunupoBanue
IUANEeKTpUKoB. CtapeHne
BHYTPEHHEN U BHEILIHEH
n3ossiuu. Koopaunanms
usossiinu [Ipodunakruka
A30JIAIAN. 3a0a9H U IIeTH
npodunakTuku. Metozs
WCIBITaHUS U30JISILINU.
BricOokOBONIBTHBIE
UCIIBITATENIbHBIE YCTAHOBKHU
BBICOKOI'O HAIIPSIKEHUSI.




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

Y cTaHOBKY [JIs NTOIY4YEHUS
BBICOKHUX IIEPEMEHHBIX U
MOCTOSIHHBIX HAIPsHKCHUH.
HNMiynbCHBIE HCTIBITATEIbHBIE
ycTaHoBKHU. M3mepenue
BBICOKUX HalPsHKEHUI
(U3MepeHne MapoBbIM
pa3psAIHUKOM, U3MEPEHUE
AJIEKTPOCTATUYECKUM
KWJIOBOJIBTMETPOM,
U3MEpPEHUE HANPSKEHUS C
WCIIOJIb30BaHUEM JENUTENeH)
Krnaccudukanus
nepeHanpsixxkeHui. [ po3oBsie
nepeHanpskeHus. MoJsiHus
KaK MCTOYHHK T'PO30BBIX
nepeHanpsbkeHu. OCHOBHBIE
rapameTpbl MOJIHUH.
NHTEHCUBHOCTH IPO30BOIA
NesATeIbHOCTH. BHyTpeHHue
nepeHanpsxeHust. Oomast
XapakTepucTuKa. BoaHoBbIe
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.
I'po30ynopHOCTh 0OBEKTOB

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
ropojoB, ['padguku
AJIEKTPUUECKUX HArpy30K U UX
XapakTepuCTUKH, DaKTOPHI,
BIIMSIFOIIIE HA PEKHMBI
3JIEKTPOIOTpeOIeHus
Yupasnenue
anekTponorpediaeHuem Llenu
yIIpaBJICHUS
3JIEKTPOINIOTPeOICHUEM,
ABapuiiHbIE OTPAaHUYECHUS
3JIEKTpOnoTpeOIeHus,
Meponpustus no
PETyJIMPOBAHUIO PEKUMOB
AIEKTPONOTPEOICHNUS,
CrumynupoBaHue
norpedurenet K ynpaBieHHIO
AIIEKTPONOTPEOICHUEM.
DJIEKTPUYECKHE
HAT'PY3KU O5JIEMEHTOB
CUCTEM
SJIEKTPOCHABXEHUM A
PacuerHble Harpys3ku
DIIEMEHTOB CUCTEM
anekTpocHabxenus, [lonstue
pacyeTHOM Harpy3KH.
Marematnueckoe onucaHue
AIIEKTPUUYECKUX HArpy3o0K,
IToxazarenwu,
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
YCTPOMCTB 31aHuii, PacueTHas
Harpys3ka pacrpeaeIuTeNIbHbIX
muuuit 380 B u
TpaHCcPOPMATOPHBIX
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 IEKTPUUYECKUX
Harpy3ok. PEJKMIMbI
HEWUTPAJIA B CUCTEMAX
OJIEKTPOCHABXEHUA
PexxnmMbl HEUTpaIn B ceTAX
cpenHero HanpspkeHus (6—35
kB) U3onupoBanHas
HeuTpanbto, HopmupoBanue
€MKOCTHOI'O TOKa 3aMbIKaHHs
Ha 3eMJIIO,
Komnencuposannas
HeWTpains, Jyroracsmme
peaktopsl, PesuctuBHoe
3a3eMJICHUE HEUTpaIIH,
OcoGenHoctu BbIOOpa
pexuMa HEUTpaJId B CETSIX C
KaOeJsIMU ¢ U30JISIIIUEN U3
CILIMTOTO MOJIUITUJICHA.
PexxnMbl HEUTpaIn B ceTAX
HU3KOT'0 HaIpspKEeHU (10
1000 B) I'myxo3azemiienHas
HeWTpaib, M30mupoBaHHast
HeiTpans. CXEMbI
I'OPOJACKHUX
PACITPEJEJIUTEJIbHBIX
DJIEKTPUYECKUX CETEN
[TpyHIMIIBI TOCTPOEHUS CXEM
TOPOJCKHUX CETEN
TpeGoBanusi, npeabsBIsIEMbIe
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
cxeMa cetH, [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
pacrpeaeuTeNbHbIX
YCTPOMCTB 3/1aHUIA,
Pexomenpariu o BeIOOpY
CXEM paclpeaeuTeIbHON
cern, [1uraromue cetu 6—20
kB HeoOxoanmocTs
COOPYKEHHS
pacupenenuTeIbHbIX TYHKTOB
6—20 kB, CxeMBbI ITUTAIOIINX
ceteit 6—10 kB,
Oco0GeHHOoCTH TOCTPOEHUS
nuTtarommx cerer 20 kB

Paznen

npe):[MeT) Aemomamuxa AEeKmMpOoIHepeemu4ecCKux cucmem

HaumenoBan
ue
JUCITUATIITAH
(Monyneit)

Coneprxanue TUCIUTITAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB

Aemomamuxa
971eKMpPOIHED
2eMuUYecKkux
cucmem

OcobeHHocTH
HHEPTETHYECKOTO
MIPOU3BO/ICTBA,
00yClaBIUBaIOIIUE MIUPOKOE
BHEJIPCHUE CPEICTB
aBTOMAaTHKHU. Buabl
ABTOMATUKU 3HepFOCI/ICTeM 158
HUX B3aHMOCBS3b.

Hem

24




aBTOMAaTHKa, aBTOMAaTHKa
yIpaBIeHUS] HOPMAIbHBIMU
peXUMaMU,
[IPOTUBOABAPUITHOE
ABTOMATUYECKOE YIpaBICHUE
AIIEKTPO3HEPIETUUECKUMU
cuctemamu (OCC -
[IPOTUBOABApUITHAS
aBTOMAaTHKa). ABTOMaTHuKa
yIPaBJICHUS IIyCKOM U
OCTaHOBOM Typ0O- U
TUIPOTE€HEPATOPOB.
OcobenHoctu
ABTOMATUYECKOT0 YIIPABJICHUS
TypOoreHepaTopaMu aTOMHBIX
CTaHIMI. ABTOMaTHYECKOE
BKJIFOUEHUE CHHXPOHHBIX
reHepaTopoB Ha
napajuieIbHyI0 paboTy.
CrniocoObl 1 ycnoBust
BKJIIOUEHUSI. ABTOMAaTUYECKUE
CUHXPOHU3ATOPBI
(MHUKpO3JIEKTPOHHBIE U
MUKPOIIPOILIECCOPHBIE).
ABTOMAaTHYECKOE
peryinupoBaHHe HallpsHKEHUS
U pEaKTUBHON MOIIHOCTH
(APH u PM) B DOC.
TexHuueckue cpencTna.
ABTOMaTHYECKOE
peryiaupoBaHue Bo30YXICHHS
(APB) CMHXPOHHBIX MaIIHH.
CucteMbl BO30YyX/1€HUS
CUHXPOHHBIX F€HEPaTOPOB,
CHUHXPOHHBIX KOMIIEHCATOPOB
W JBUTATENCH.
ABTOMaTHYECKHE PETYISATOPHI
BO30YKIEHUS
IIPONOPLUOHAIBHOTO
NEeUCTBUS. ABTOMaTHYECKHE
PETYJIATOPHI BO30YXKACHUS
cuibHOro aeiicrsus (APB
CJ1). MukpomnporeccopHbie
APB CJI. Ocobennoctu

ABTOMAaTU4YCCKOI'O

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




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
peryarpoBaHus
ko3 pureHToB
tpancpopmanuu (APKT)

TpaHcpopMaTOpoOB ¢
ycrpoiictBamu PITH.
ABTOMAaTHYECKOE YIIPABICHUE
PEaKTUBHON MOIIIHOCTBIO
CTaTUYECKUX €€ HICTOYHUKOB —
komneHcatopos (CTK).
ABTOMAaTHYECKOE
peryiaupoBaHue 4acTOTHI U
aKTUBHOM MoIHocTH B DOC.
IlepBruyHOE perynupoBaHue -
aBTOMAaTUYECKOE
peryaupoBaHUe YaCTOTHI
BpalleHus Typoo- u
TUIPOTEHEPATOPOB.
ABTOMAaTHYECKHUE PETYJIATOPBI
yacToThl BpaiieHnus (APYB).
Bune! (runpoaunamMudeckue u
ANEKTPOTUPABINYECKUE
APUYB). Bropuunoe
peryiMpoBaHue -
aBTOMaTUYECKOE
peryiaupoBaHue 4acTOTHI U
aKTUBHOM MomHocTH (APUM)
B OOC.
YacToroperynupyromue
AJIEKTPOCTAHIINH U
3IEKTPOCTAHIINH,
paboTarorniue mo
aucreTdyepckomy rpaduky
Harpy3ku. OnTumanbHoOe
pacrpeziesieHle Harpy30K
MEXIy 00beTMHEHUSIMU,
SHEPTrOCUCTEMAMHU U
reHepaTopamu.
MHoroypoBHeBas
nepapxuueckas APUM
EnuHoli sHEprocucTeMsl
Poccun. IIpotuBoaBapuiias
aBromaTtuka. Hasnauenue,
BH/JIBI, TIPETBSBIISIEMbBIC
TpeOoBaHUs. ABTOMAaTHKa
OTpaHUYCHUS HEJOIMYCTUMBIX
M3MEHEHUH JENCTBYIOIIETO




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

3HAUEHUS U YaCTOThI
HalpshKeHus: ABTOMaTHKa
OTPaHUYCHUS TTOBBIIICHUS U
CHUKEHUS HAIIPSKEHUS
(AOIIH u AOCH).
ABTOMAaTHKa OTpaHUYECHUS
MOBBILIEHUS YaCTOThI
(AOITY). ABTomMaTuka
OTrpaHUYEHUS CHU)KEHUS
gactoTsl (AOCYH),
BKJIIOYAIOL[Asl aBTOMATUKY
YaCTOTHOI'O ITyCKa PE3€PBHBIX
redepaTopos (AYIII),
ABTOMAaTHUYECKYIO YACTOTHYIO
pasrpy3ky (AYP) u
JEUTENbHYI0 aBTOMATHKY 1O
4acTOTE Ha TEIUIOBBIX U
AQTOMHBIX CTAHLHUAX.
ABTOMAaTHKa
MPEAOTBPALLEHUS HAPYILLIEHUS
ycroruusoctu (AITHY).
CrniocoOsI 103upOBaHUs
YIPaBJISAIOIUX BO3ACHCTBHMN.
LentpanuzoBannas AITHY.
JlenleHTpain30BaHHBIE
ycrpoiictea AIIHY.
ABTOMAaTHKa JIUKBUJAINH
ACUHXPOHHBIX PEKUMOB
(AJIAP). TunoBoe (0OCHOBHOE)
ycrporictBo AJIAP.
ABTOMAaTHYECKOE MOBTOPHOE
Bkuouenue (AIIB) B D3C.
ABTOMAaTHYECKOE BKIIOUEHUE
pesepsa (ABP).

Paznen

npeaMer) Ynpasnenue Kauecmeom IneKmpoInepeuu

HaunmenoBan
ue
TUCITUATIITAH
(Monyneit)

Conepxxanve TUCUUTUIAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB

Ynpaenenue
Kavyecmeom
91eKMpoIHeED
euu

DJIeKTpOMarHuTHas
COBMECTHMOCTb U Ka4eCTBO
anekTposnepruu. [Tokazarenu
Ka4yecTBa 3JIEKTPOIHEPTUH.
HopmaTtuHo-npaBoBas 0aza.
CpexactBa n3mepeHus

Hem

28




MOBBIIIEHHBIM IEPEMEHHBIM
HaIpspKeHUEeM: BbIOOp
3HAUEHUS UCTIBITATEIBHOTO
HaNpspKEeHUs, Ipoleaypa
IIPOBEJICHUS UCTIBITAaHU,
OLIEHKa pe3yJIbTaToOB
UCHBITaHUN. MeToIbl
KOHTpOJISI KauecTBa
TpaHc(hOpMaTOPHOTo Maca.
JlnarHocTHka CHIIOBBIX
TpaHcQOpMaTOpoOB U
pPEaKTOpPOB; BaXKHEHUIINE
(YHKIIMOHATIBHBIE Y3JIbI U
CUCTEMBI, MOJIEXKAIINE
KOHTPOJIIO, METOJIbI U
TEXHUUYECKHUE CPEJICTBA
KOHTPOJISI 3TUX Y3JI0B U
CHCTEM.
Xpomarorpapuieckuii aHaau3
PacTBOPEHHBIX a30B.
HcnpiTanus n30MsIuu
MOBBILIEHHBIM
BBIIPSMJICHHBIM

(IOCTOSIHHBIM) HATPSKEHUEM.

HaumenoBan Copepxanue TUCLHUILUINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JCITUTLIAH
(MotyIeit)
MoKa3arelyie KayecTBa
ANEKTPOIHEPTUH.
OpranuzanvoHHbIe 3a1a4n
yIpaBiIeHUS KaYeCTBOM
anekTposHeprun. KonTposs u
aHaJIU3 KauecTBa
anekTpodHeprun. CrocoOsl 1
TEXHUYECKUE CPEJICTBA
o0ecrieueHus KauecTBa
AIEKTPOIHEPTHU
Pasnen(npenmer) Juaznocmuka év1cok08016mH020 000py006anus
Haumenoan Copepxanuie TUCIUTLINH ®opma TK KonuuecTtso
ue (MopyIeit) 4acoB
JICITUTUTAH
(Momymeit)
JHuaenocmux 3aga4u COBPEMEHHOM Hem 24
a nuarHoctuku. CoBpeMeHHast
8bICOKOBOJILMN CUCTEeMa JUarHOCTHKA.
HO2O JlmarHocTuka 3IeKTPHISCKOM
0bopyoosanu | n3onauuu odbopynoBanus BH.
A HcneiTanue nzonsiuun




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

JUCLUTUTMH

(MotyIeit)

KoHntpous uzoisanmu 1o
COIPOTHUBIICHUIO,
0COOEHHOCTH U3MEPEHUS B
cllydae HEOTHOPOJAHOCTH
W30JIALUT
Paznen(nipenmer) ACAY u ynpasnenue pexcumamu pabomot cemeil
HaumenoBan Copepxanue JUCLUILINH ®opma TK Konungectso
ue (MopyIieit) 4acoB

JVCIIUATUTAH

(Momyeit)

ACAY u ABTOMaTU3UPOBAaHHBIE Hem 24

ynpaenenue CUCTEMBI IUCIIETYEPCKOTO

pexcumamu ympasierus (ACAY) 93C.

pabomwl OcHOBHBIE 33]1a4H.
cemeti Crpykrypa ACIY.
Nudopmanus, HeoOXoaumast
Juist ynpasnenust 99C.

[IpeumyriecTBa mpu co3qaHUN
equnoirt D0C (EDC) Poccun.
Nudopmanus 8 AC/LY.
N3mepenue u KonupoBaHue
uHpopmanuu. Kanansl csi3u.
Ilepenava nuckperHon
uHpopmanuu. Moaynsaus
curHaia. MHOroKaHaJIbHbIE
KOJOUMITYJIbCHBIE YCTPOMCTBA
tenemexaHuku. [lonsarne
pexxuma D9C. Tlonarue 00
ONTHMAJIbHOCTU PEKUMOB
99C. Kpurepun
ONTUMAJIEHOCTH.
OrpannueHus,
HaKJ1aJJbIBaeMble Ha
¢bu3nueckre napaMmeTpsl U
ycioBHs pabOThl OCHOBHOTO
obopynoBanus. L{eneBbie
(GYHKLINU ¥ OTpaHUYEeHUS TIPU
pacuere onTUMaIbHBIX
pesxxuMoB padotel 3DC. Buabl
TUTAaHUPOBAHUS PEKUMOB
99C. XapakTepuCTHUKU
rpaduKOB Harpy3KH.
IIporHo3upoBaHue CyTO4YHOTO
rpaduka Harpy3ku. MeTo bl
IIPOrHO3MPOBAHUS CYTOYHOTO




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

rpaduka Harpy3KH.
NcTtouHuky peakTUBHOM
motHocTH B DOC. Ilonsarue
00 onTUMaIbHOM
pacrpeeneHu peaKTUBHON
Harpy3Kud Mexay
HUCTOYHMKAMU PEAKTUBHOU
MotHocTH. [TonsTre 06
SKOHOMMYECKU
1eaecooopa3Hoi
KOMIIEHCAIIUU PEaKTUBHON
MOIIHOCTH B
pacnpeeNuTeNbHbIX CETAX.
OnTumanbHOE pa3MeleHue
Oarapeil KOHJIEHCATOPOB B
pacripeeNuTeNbHbIX CETAX C
Y4€TOM U3MEHEHUS
HaMpPsDKEHUs

Paznen(npenmer) Aeémomamuszuposannvie UHGOPMaAYUOHHO-UIMEPUMETbHBLE

CUCMEMBL KOMMEPUECKO20 yuema 3JIeKmpoiInepcuu

HaunmenoBan ConeprkaHue AUCIUTUINH ®opma TK KonnyectBo
ue (Mopyei) 4acoB
JVCIIATUTAH
(MotyIeir)
Asmomamu3zu OcHOBHBIE 337]a4H Kypca. Pewenue 3a0au 24
poeaHHbie ABTOMaTH3aIUs yyeTa
unghopmayuo AJIEKTPOIHEPTHH -
HHO- WHCTPYMEHT MOBBIIICHUS
usmepumesbH s exTuBHOCTH TIpoliecca
ble cucmembl MIPOU3BO/JICTBA, TIEPEAAYH,
KOMMepYecKo pacmpeeneHus u
20 yuema noTpeodeHus
91eKMpPoIHeED anekTposHepruu. Lenu u
euu 3aJ]auu, peraeMble CHCTEMOH.

[IpuHUHMITBI TOCTPOEHUS
COBPEMEHHBIX CHCTEM
ACKYD. TpeboBanus k
cucreme ACKYD, mpasuiia
y4deTa 3JEKTPOIHEPTUHU U
MourHocTu. [IpaBuna yuera
ANEKTPUYECKON SHEPTUH.
TunoBbie TEXHUYECKHE
TpeOOBaHUs K CPeICTBAM
ABTOMATHU3AINHI KOHTPOJISI U
y4deTa 3JEKTPOIHEPTUU U




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

MmotHocTH Juist ACKYD
sHeprocucreM. CocTas U
TpeOOBaHUS K KOHCTPYKIUH.
[Toka3arenu Ha3HAYEHUS.
TpeGoBaHwMsI 10 TUTAHUIO,
IPOrpaMMHOMY
00€eCTeYeHNI0, YCTOWYUBOCTH
K KJIMMAaTHYE€CKUM M BHEUTHUM
BO3/CHCTBUAM, 0€30IaCHOCTH,
HaJIe)KHOCTH,
METPOJIOTHUECKOMY
o0ecrnedeHuto u
TEXHUIECKOMY
00CITyKHBaHHIO.
Opranu3zanys ToYeK U IpyIi
ydeTa 3JIeKTPOIHEPI UH.
OcHOBHBIE OIIpEIETICHUS U
TepMuHbl. TpeOoBaHus K
YCTaHOBKE CPEJICTB
KOMMEpYECKOI'o U
TeXHUYECKOro yuera. Llenu
ydeTa 3JIeKTPOIHEPI UH.
OyYHKIUYU U 3302491
ANNCKYD npennpustuii
cereit. 3anaun AUMC KYD
OBITOBBIX IOTPEOHUTEIEH.
DTankl CO3IaHus U BBOJA B
HKCIUTYaTaI[I0 CUCTEMBbI
ACKYVYD. IlpennpoekTHoe
o0clie1oBaHE MPEAIPUATHSL.
Pa3zpaboTka TexHUYECKOTO
3ajaHus. MoaepHU3anus
MU3MEPUTEIBHBIX KOMILIEKCOB.
TexHnopabouee
MIPOEKTHPOBAHNE
MH(pOPMAIMOHHO-
W3MEPUTEIBHOTO U
MH(pOPMAIMOHHO-
BBIYUCITUTEILHOTO
KoMIuiekcoB. PazpaboTka
JOKYMEHTOB 10
METPOJIOTHUECKOMY
00ecneveHuIo.
Kommekrarusi.
CTpouTenbHO-MOHTAXHBIC

pabotsl. [lyckoHananounbie




HaunmenoBan

Coneprxanue TUCUUTLITAH

®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JCITUTLIAH
(MotyIeit)
pabotbl. OnbITHAS

CYIIECTBYIOIINX PEIICHUH.

XapaKTEPUCTUKU U3MEPEHUN.
WHpopmannoHHbIH KaHal.
Opranuzanys KaHaJIOB CBSI3U

HEpPapXUUECKON CTPYKTYpOil
YCTPOMCTB CBSI3U U KaHAJIOB
HAJIe)KHOCTh U MPOMYCKHAs

crnocoOHOCTh. TpeboBaHus U K
pe3epBUPOBAHHIO KaHAJIOB

JKCIITyaTauus. Y TBEpXKICHUE
TUIIA CPEACTBA U3MEPEHUS U
aTTecTalys METOIUKH
BBITNIOJTHEHUS] U3MEPEHUH.
HcnelTaHne Ha COOTBETCTBHE
TEXHUYECKUX TpeOOBaHUI
00BEIMHEHHOTO PhIHKA
sHepruu. [lepenaya
aBTOMATHU3UPOBAaHHOU
MH(POPMAIIMOHHO-
U3MEPUTEIILHON CUCTEMBI B
MOCTOSIHHYIO KCILTyaTalHIo
W3mepenue sHepruu u
MOILHOCTH, ITOTPEIIHOCTH
n3MepeHruil. MeToibl
M3MEpPEHUS] MOLTHOCTH.
NHAYKIIMOHHBIN CYETUYHK.
[{u¢poBble CUETUUKH.
[TorpemnocT U3MepeHui.
Hebanaunc snexkrposnepruu u
MotHocTH. Kommepueckue
notepu. CTpyKTypa U cOCTaB
U3MEPUTEIIBHOTO KOMILIEKCa
ACKYD U3smeputenbHblil
kaHain. Tpancdopmaropsl
TOKa, TpaHC(HOPMATOPHI
HaIpsHKEHUsS, BTOPUYHbBIE
L[ENHU, CYETUUKHI
IIEKTPUYECKON IHEPTUHU.
Binsiaue 35eMeHTOB Ha
METPOJIOTHYECKHE

B COOTBCTCTBHUC C
NpCaApUATHUA. Tumbr

nepeaayun JaHHbIX. Hx

CBsI3H U 0030p

YcrpoiicTBo cbopa u




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

nepeaaun qanubix (Y CILI).
Haznauenwne. TpeboBaHus K
(GYHKIIMOHATILHOMY COCTaBY,
napaMmeTpam, XpaHeHHUo
naHHbIxX Llentp oO6paboTku
naHHbIX. [lepeueHpb
pemraembix 3a1a4d. CoctaB u
CTPYKTypa IporpaMMHO-
anmnapaTHbIX CPEJCTB.
Texuuueckue cpeacTa
W3MEPEHHUS, XPAaHEHUS,
nepeaadu u 00padoTKU
nHpOpMAINY B CHCTEME
[udposble cueTunku
ANEKTPOIHEPIUHU.
TexHuueckue
XapaKTEPUCTUKHU.
Hactpoeunbie mapameTpsl.
CepBuCHBIE BO3MOXKHOCTH,
(GYHKIIUHM ¥ UX HACTPOMKA.
[Tporpammuoe obecnieueHue.
VYerpoiicTBo cOopa u
nepenaun faHHbIX (Y CIL).
TexHuueckue
XapaKTEPUCTUKHU.

Kondurypauus u HacTpoHKu.

Opranu3zanus neHTpa
00paboTKU JaHHBIX.
TpebGoBanust k
UHPPACTPYKTYpE U
anmapaTHOM 4acTH.

Y CTpoUCTBO KaHAIOB CBS3H
YpoBHU cOOpa TaHHBIX.
YHuBepcanbHbII
ACUHXPOHHBIN IIPEMO-
nepeaatyuk. Untepgeics.
Kanaus! cBsa3u B AUMCKYO.
CocTtaB 1 Ha3HaueHUE
IPOrPaMMHOT0 KOMILJIEKCa
cucrembl ACKYD Cocras
KOMILIEKCa MPOrpaMMHOI0
oOecrieuenus. Moayib
aJMUHHCTPATOPa CUCTEMBI.
KoMMyHMKanmoHHbIN
MOAyJib. baza naHHBIX.
Moynb cyOBEKTOB phIHKA




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
JIEKTPO3HEPTUU U MOILHOCTH.
CnpaBoynuku. Moaynu
POCMOTpa ¥ 00pabOTKH
naHHbIX. Moaynu skcropra-
HMIIOpTA.
Pasnen(npenmer) Ilomepu u 3nepzocoepesrcenue
HaumenoBan Copepxanue JUCLUILINH ®opma TK Konungectso
ue (MopyIieit) 4acoB
JVCIIUATUTAH
(Momyeit)
Ilomepu u XapakTepucTuka npooIeMbl Hem 22
9Hepeochepe CHIDKEHHUS MTOTEPh
JHceHue AIIEKTPO3HEPTUU

3JIEKTPOIHEPIUn. 3HAUCHUS
HOTEPH JIEKTPOIHEPTUU B

omnpeaeneHus. YKpyIHEHHAS
Hebanancel 3nekTposHeprun

Ha oOobekTax. HopmupoBanue

CrpyKkTypa noTeps MOIIHOCTH

AKTyaHBHOCTB 3aJa4u
CHMIKCHUA IOTCPDb

sHeprocucremax PO.
OCHOBHBIC TIOHSTHS U

CTPYKTYypa haKTUIECKUX
MOTEPh AIIEKTPOIHEPTUH.

MOTEPh JEKTPOIHEPTHH.

Y DJICKTPOIHEPTUH B
AIIEMEHTax
ANEKTPOIHEPIETUYECKUX
CHCTEM U CUCTEM
3JIEKTPOCHAOKEHHUS.
[eranbHas cTpykTypa
OTYETHBIX MoTeps. [loTepu
MOIITHOCTH B BO3YIIHBIX
KaOeNbHBIX JTU-HUSIX
pa3IMYHBIX KJIACCOB
HanpsbkeHus. [lotepu
MOIITHOCTH B CHJIOBBIX
Tpancpopmaropax. [Torepu B
JIOTIOTHUTEIIbHOM
000pyJOBaHUH MOICTAHIIUH.
Pacxon anextposHeprum Ha
COOCTBEHHBIC HYKIbI
noacranuuii. Cucrema ydera

AJIEKTPOIHEPTUH.




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

Kommepueckue norepu.
TpaH3uTHBIE IOTEPH.
@akTopsl, BIUAIOIIKE HA
OT/I€JIbHBIE COCTABIIAIOIINE
norepb. MeTo/1bl OLIEHKU U
aHaiaM3a noTepb
3JIEKTPOIHEPIUH.
XapakTepucTruka METOJIOB U
JITOPUTMOB pacyera noTephb
3JeKTpo3Hepruu. Pacuer
YCJIIOBHO-IIOCTOSIHHBIX ITOTEPh
MOIIIHOCTHU U 3J€KTPOIHEPT U
B 000pyI0BaHUHU
JJIEKTPUYECKUX ceTel. Pacuer
Harpy304HbIX OTEPh
MOIIIHOCTHU U 3J€KTPOIHEPTUHU
B DJIEMEHTAX JIEKTPUYECKHUX
ceTed. XapakTepUCTUKU
rpaduKOB Harpy3KH.
HNurerpupyromme
MHOXHTENH. PacueT notepn
3IEKTPOIHEPTHH 110 TpaduKy
Harpy3ku. MeToibt
OIpeEIICHUS] HarPy304HbIX
MOTEPh: METOJT HAUOOJIBIITUX
Harpy3o0K, METOJI CPETHUX
Harpy3oK, METOJ| CPETHUX
CYTOK, METOJ II02JIEMEHTHBIX
pacueToB. AHanu3
TEXHUYECKUX IIOTEPb.
CoBpeMeHHbIE TPOrpaMMHbIE
KOMIUIEKCBI IO pacueTy
noteps: TpeboBanus k
IIPOrpaMMHBIM KOMILJIEKCAM,
HCIIOJIB3YEMBIM IS PACUETOB
noteps. MIX BO3MOKHOCTH U
XapaKTePUCTHUKHU.
NudopmannonHas
00€ecrevYeHHOCTh pacueToB.
JloCTOBEpHOCTH OLIEHKH
noteps. [IpencraBnenue
pE3YJIbTaTOB OLIEHKH MTOTEPD.
Meponpusatus 0 CHUKEHHUIO
MOTEPH JIEKTPOIHEPTUU U
OIIEHKA WX YKOHOMHUYECKOM
7 (HEeKTUBHOCTH B




HaunmenoBan

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

COBPEMEHHBIX yCIOBHSIX.
Knaccudukammst
MEPOIPUATHI IO CHUKEHUIO
MIOTEPH JIEKTPOIHEPTUU.
[TpoGyieMbl BHEIpEHUS
MEpOIPUATHI 11O
COKpALIEHHIO OTEPh
3JIEKTPO3HEPIUU B
COBPEMEHHBIX yCIOBUSIX.
CoBpeMeHHbIE KpUTEPUHU
OLICHKH YKOHOMUYECKON
3(PEKTUBHOCTH MPOCKTOB:
YUCTBIM TUCKOHTUPOBAHHBIN
JI0XOJ], BHYTPEHHSSI HOpMa
JIOXOJHOCTH, NHTET PAJIbHBIN
CPOK OKYIIa€MOCTH,
JUCKOHTUPOBAHHbIE 3aTPATHI.
Konkypupyromue 3¢ hexto
Ormpezenenre ONTUMaIbHBIX
3HAUYEHUM MapaMeTpoB
JIEKTPUYECKUX CETEU MpHU
poeKkTupoBaHuu. Beibop
CE4YEHHUH IIPOBOJOB U KU
Kabesneil 1 HOMUHAJIBHOTO
HaANPSDKEHUS 10 YCIIOBUSM
SKOHOMUYECKOHN
1enecoo0pa3HOCTH MPU
IPOEKTHUPOBAHUU (CM. KypC
DIIEKTPUUECKHUE CETH
IIEKTPONUTAIOIIUX CUCTEM).
Opranu3zanvoHHbIC
MEPOIPUATHS 110 CHUKEHHUIO
MOTEPh AIEKTPOIHEPTUU.
OnTumuszanus peKuMoB 110
HaIIPSOKEHUIO U PEaKTUBHOU
MOIIHOCTH. OnTUMHU3anus
YpOBHSI pabo4ero
HanpsoxeHus [lonstue
€CTECTBEHHOI'0 U
9KOHOMMUYECKOTO
pacrpeeneHnsi MOITHOCTEN B
3aMKHYTBIX CETSX.
Pa3mblkaHne 3aMKHYTBIX
ceTell B ONTHUMAaJIbHBIX TOUKaxX
OnTumuszanus pexuMoB

paboThl TpaHcHOPMATOPOB Ha




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

noAcTaHIusX. BeipaBHMBaHUE
3arpy3ku (a3 JIMHUH.
[loBb11IEHME YPOBHS
JKCILTyaTaluu CETH.
TexHuueckue MeponpusaThs
10 CH>KEHUIO ITOTEPh
3JIEKTPOIHEPTUHU.
KomneHncanust peakTuBHOU
MornHocTu. Bribop
HMCTOYHHKOB PEAKTUBHOMN
MoIHocTU. CHIDKEHHE
HEOJHOPOJHOCTU 3aMKHYTBIX
cereid. [IpononbHas
€MKOCTHas KOMIIEHCcalus
WHYKTUBHOTO
CONPOTHUBIICHUS JIMHUI
3JIEKTPOIIepEIauH.
PerynupoBanue noTokoB
MOIIIHOCTHU B 3aMKHYTBIX
ceTsax. Meponpusitus o
PEKOHCTPYKIIMHU CETHU. 3aMEHa
CYILECTBYIOIIMX ITPOBOJIOB
JUHUH U TpaHchopMaTopoB
noacTtaHiuil. CTpOUTENbCTBO
HOBBIX JIMHUM U
TpaHcPOpMATOPHBIX
MOJICTAHIINH. Y BEIIMYCHUE
HOMUHAJIBHOTO HaNPsHKEHUS
CeTH

PykoBoguTens kadenpa

TBDH, LI

DNEeKTPOIHEPreTHKA

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

LWL

Kosanes O.W.

WaentnuraTtop

R09bc37b9-KovalevDmI-bf54cea?

KoBanes

(10JKHOCTB, ydeHasl CTEIeHb,
ydeHOe 3BaHHUE)

Havansnuk OJI1IO

(TromucE)

TTOJITTHCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

AlT.

Bnageney,

KpoxuH A.T.

WaentnuraTtop

R6d4610d5-KrokhinAG-aa301f84

Kpoxun

(OIKHOCTB, yYeHast CTENEHb,
Y4€HOE 3BaHHE)

(moamuce)

(pacumdposka

TTOJITTHACH)

(pacumdpoBka



