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

npogheccuonanvHoll nepenoozomoeKu
«Inekmpocnaodicenuey,

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

[IpuHUKIT HATIOKEHUSI U METOJ
HAJIOKEHHUs. Y paBHEHHUE
OanaHca aKTHBHBIX
MOIITHOCTEN. MeTon
HKBHUBAJIEHTHOT'O T€HEPATOPA.
[lepenaua sHepruu ot
aKTUBHOTI'O JIBYXIIOJIIOCHUKA K
naccuBHoMy. Pacuer
0JTHO(a3HBIX IICTICH
CHUHYCOMJIAJIbHOTO TOKA.
OCHOBHBIC 2JICMEHTHI,
MOHATHUSA U YPaBHEHUS Lenen
CHUHYCOHM/IAJIbHOTO TOKA.
KoMiuiekcHBIA METOX
pacuera, BEKTOpHbIE
nuarpammbl. KoMmekcHas
MOIIIHOCTb. Y PaBHEHHE
OanaHca MOUTHOCTEH.
Pe3onaHc B asiekTpr4ecKou
uenu. Komnencanus
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

Pacuer tpexdas3nbix nenei
IIpU coeMHEeHuN (a3
Harpy3ku "3Be3na" s
TPEXIIPOBOJHON CUCTEMBI.
H3Mepenre MOIIHOCTH
Tpexda3zHOoH 1emnH.

qupreXHpOBOHHOﬁ CHUCTCMEI.

YHAA

Ilpomesxcymo TectupoBanue

ammecmayusl

Hem

Paznen(npenmer) Inekmpomexanuka




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Onekmpomex DNEKTPUUECKNE MAIIHUHBI. Pewenue 3a0au 44
aHuKa Tpancdopmaropsl. Pesxxumbr

paboThI AIIEKTPUUYECKUX Ma-
UIMH (JBUTATEIb, TOPMO3,
reHeparop); Npeoopa3zoBaHue
SHEPTUU B ITUX PEKHUMaX.
KoHncrpykuus u npuHumn
neiicTBus Tpanchopmaropa.
Pa6ora Tpanchopmaropa mpu
XOJIOCTOM XOJI€ U TIOJT
Harpy3ko# (ko3 uimenT
TpaHcopMaIii, OCHOBHbBIE
ypaBHeHUs). OCHOBHBIE
YPaBHEHUS U CXE-MbI
3aMmelreHus Tpanchopmaropa.
HomunansHoe HamnpsikeHue
KOPOTKOTO 3aMBIKaHHUS, €TO
BbI-00p. OnBITHOE
OIIpeJIeJIeHUE MapaMeTpoB
CXEMBbI 3aMEIIEeHHUS 10
pe3yabTaTaM OIbITOB
XOJIOCTOTO XO/a U KOPOTKOTO
3aMbIkaHus. I3MeHeHue
HampsbKeHus Tpanchopmaropa
NIPY U3MEHEHUH €TO HATrPY3KH.
CnocoObI U CXeMBbI
PETYIUPOBAHHS HATIPSHKCHUS
Tpancpopmaropa. CxeMsl U
TPYIITBI COSTMHEHUS
obmorok. [TapamnensHas
pabora. HecummerpuuHnas
Harpyska.
ABtoTpanchopmarop. Pabora
TpaHchopmaropa B
HECUMMETPUIHBIX H
NEepeXOAHbIX Mpolieccax.
ACWHXpOHHBIE MAIITHBI.
KoHcTpykius v mpuHIATT
JEWCTBUSA ACHHXPOHHOTO
nsura-tens (A/).
Pacnipenenénnnie n
COCPEIOTOUEHHBIE OOMOTKH.
YcnoBus nosy4eHus
KpPYTOBOT'O Bpa-IIaroIerocs
noJisi B Tpex(azHbIX
00MOTKax. Psi/1 CHHXpOHHBIX




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

ckopocrei. [IpuBenenue
pabouero nporuecca
ACMHXPOHHOM MamuHbl (AM)
K pabouemy mnporeccy
tpanchopmaropa. OCHOBHBIC
YPaBHEHUSI U CXEMBI
3aMEILECHNS IPUBEICHHOU
AM. ITapameTpbl CXeMBbI
3amenicHus AM, ux
bu3nueckuii CMbICII.
DNEeKTPOMarHUTHHII MOMEHT
U MEXaHUUYECKue
xapakrepuctuku AJl. Ocobbie
TOUYKU XapaKTEPUCTUKH.
YcnoBus ycroitunBoi paboThl
AJl. TpeGoBaHUS K TyCKOBBIM
CBOMCTBaM U CIIOCOOBI ITycKa
AJl. Ynydiienue mycKoBbIX
cBoiictB AJ]. CriocoObl
pEryJaMpoBaHUs CKOPOCTH.
CHUHXpPOHHBIE MAIIUHBI.
KoHcTpykuus 1 npuHIUI
NENCTBUSI CHHXPOHHOU
MaIlIMHbl. MarauTHoe nose
CUHXPOHHOTI'O TeHepaTopa
(CT') npu Harpy3ke. Peakuus
skopsi. OCHOBHbIE YpaBHEHUS
U BEKTOPHBIE TUarpaMMBl
CUHXpOHHOH MamuHbl (CM).
ITapamerpsr CI" B
YCTaHOBUBILIEMCS PEKUME.
OcHOBHBIE XapaKTEPUCTUKHU
aBToHOMHOTO CT'.
[TapannensHas padota CI ¢
CETbhI0, CIIOCOOBI U YCIIOBUS
CUHXPOHHU3ALMH. Y PaBHEHUS
3JIEKTPOMAarHUTHON
MOIIHOCTH ¥ MOMEHTA.
VYTroBbIE XapaKTEPUCTUKU
CM, cratuueckas
ycroiunBocTh. U-00pa3Hble
XapaKTEepUCTUKU

Ilpomesrxcymo
yHas

ammecmayusl

TectupoBanue

Hem




Pasnen(npeamer) Ocrogvl 3nexkmpodezonacnocmu

Haumenosan Conepxxanue TUCIUILIIAH ®opma TK KonnuectBo
ue (Monyneit) 4acoB
JTUCIUILIAH
(MotyIeit)
OcHosbl TexHuka 6€301aCHOCTH KaK Tecmuposanue 22

91eKmpo6e30 KOMIUIEKC Mep U

nacHocmu MEpPOIPUATHH,

o0ecreunBarOIIHIA
0e30macHOCTh paboT B
ANEKTPOYCTAaHOBKAX.

OnacHOCTh OpaKeHUS
IIEKTPUYECKUM TOKOM.
MexaHu3Mbl JeHCTBHS
AIIEKTPUYECKOrO TOKA Ha
OpranusMm uesoBeka. Bnusnue
MIOCTOSIHHOT'0, IEPEMEHHOT0 U
TOKOB BBICOKOM 4aCTOTHI.
UyBCTBUTEIBHOCTh OpraHu3Ma
YeloBeKa K JeHCTBHUIO
ANEKTPUYECKOTO TOKA.
[Toporu 4yBCTBUTEIHHOCTH,
HEOTITYCKAIOIIHHI TOK,
CMepTeIbHBIA TOPOT TOKA.
[IpaBuna TexHUKH
0€30IacHOCTH MoTpeduTenei
ANEKTPOIHEPTUH.
OnexrpoycranoBku 10 1000
BOJIBT, 3JIEKTPOYCTAHOBKH
Boie 1000 BonbT. ['pynmsl o
AIEKTPOOE30MaCHOCTH
NepcoHaia, 00CIyKUBAIOIIETO
ANEKTPOYCTAHOBKHU.
[enictByromue
ANEKTPOYCTAHOBKHU.
[Topaxenue yenoBeka
JIEKTPUYECKUM TOKOM. [TyTn
TOKa 4epe3 TEJIO YEIOBEeKa.
OnHoBpeMeHHOE
IIPUKOCHOBEHUE K
TOKOBEIYIIUM YacTsIM.
DnEeKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C MIOPAKEHUEM
4eJI0BEKA JJIEKTPUUECKUM
TOKOM. PaKTOPBbI, BIUSIOLINE
Ha COIIPOTUBIIEHUE Tea
yenoseka. Hanpsokenue
npukocHoBeHus. [1larosoe
HanpsbkeHue. Bo3aelicteue
IIEKTPUYECKOTO T0JIsI Ha




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

opranusm uenoseka. [Ipasuna
OKa3aHus NepPBOM MOMOLIA
MOCTPaJIaBIIEMY OT
3IEKTPUYECKOTO TOKA.
HckyccTBEHHOE ABIXAHUE.
Henpsimoit Mmaccax cepaiia.
OcBoboxieHne
MIOCTPAJIaBIIErO OT ACUCTBUSA
AIEKTPUUYECKOTO TOKA.
[Ipunsatre Mep npoTuB
najgeHus. [Ipusnedyenue k
cebe BHUMaHus. Kareropuu
MTOMEILIEHUH IO OMaCHOCTH
MOPAKEHUS IEKTPUUECKUM
tokoM. Kareropuu pabor B
3JeKTpoycTaHoBKax. Haps.
Pacniopsixenue.
Opranu3anroHHO-
TEXHUYECKUE MEPOTIPHUSITHS
1o 00ecreYeHnIo
0e301acHOro MPOBEACHUS
paboT B 3IEKTPOYCTAHOBKAX.
JInita, OTBETCTBEHHBIC 32
0e30MmacHoe MPOBEICHUE
paboT B 3IIEKTPOYCTaHOBKAX.
Opranuzanus paboT mno
Hapsiny. Jlomyck Opuranasl K
pabote. [IpoBepka oTCyTCTBUS
HanpsbxeHus. [lopsaok
HaJIO’KEHUSI IEPEHOCHBIX
3a3eMJICHUN. Y CTPONCTBO
3a3€MJICHU M.
DNeKTpO3alUTHbIE CPECTBA.
OCHOBHBIE 3JIEKTPO3ALUTHBIE
cpeacTBa. JJononHUTENbHbBIE
AJIEKTPO3aIIUTHBIE CPEICTBA.
Hcnons3oBanue
AJIEKTPO3AIIUTHBIX CPEJICTB B
AJIEKTPOYCTAHOBKAX JI0 U
Bbiie 1000 BonbT. [lnakarsl u
3HAKU. DJIEKTPOUHCTPYMEHT.
JIBOMHAS U30JISIUSL
AIIEKTPOMHCTPYMEHTA.
[IpaBuna 6e3omacHON pabOTHI.
HcToynrky muTanus
AJIEKTPOMHCTPYMEHTA.




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUILINH
(MotyIeit)
HcneiTanme U30JIS1IHH,
TpeOOBaHUS K U3OJISIHH.
3a3eMIIeHUE U 3aHYJICHUE,
TPEXIOIIOCHBIE BIJIKH. THUIIBI
npenoxpanurenen. [Ipasuna
3aMEHBI MPEOXPAHUTENCH.
JlecTHUIBI, YCTPOMCTBO,
pabora, ucneitanus. Pabora
Ha BBICOTE, MOCTKH,
MOJIMOCTh3I, Jieca. be3onacHbie
pacCcTOsSHUA U1 Pa3IMuHbIX
KJIACCOB HAIPSKEHUS.
Ilpomesrxcymo TectupoBanue Hem
yHas
ammecmayus
Paznen(nipeamer) Ilpouszeoocmeo snekmpoinepeuu
HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konnyectso
ue (Momyeit) 4acoB
JUCIUILINH
(Momyeit)
Ilpouszsoocm CtpyKTypHBIE Tecmuposanue 26
80 TEXHOJIOTHYECKHE CXEMBI,
9NEeKMPOoIHED MPUHLIMIIBI padoOT U
euu ocobernnoctu KOC, TOII,

I'9C, TADC, ADC, I'TOC.
I'pacduiku Harpy3ku
9HEPrOCHUCTEM U HX

peanuzanus pa3aTHuHbIMH

TUIIAMHU DJIEKTPOCTAHIUM.

DnexTpoobopyaoBaHUe
AJIEKTPOCTAHIIMN U
MOJICTAHIIUIL: - BHIKITIOYATETTN
0aKoBBIEC M MAJIOMACJISHEIE; -
3Jera3oBble, BAKYyMHBIE,
AIEKTPOMarHUTHBIC.

BrikmouaTenu Harpysku; -

pa3beAMHUTEITH, OTACTUTEITN
¥ KOPOTKO3aMBIKATEIH.

CHUHXpOHHBIE TEHEPATOPBHI.

Tumnsl, mapameTpbl. CUCTEMBI
oxnaxneHust. CUCTEMEI
B30y aeHus. CHIIOBBIC
TpanchopmaTopsl. Turbl,
napameTpbl. CUCTEMBI
OXJTKICHHUSL.




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JTUCUHUTLITNH
(MotyIeit)
ABTOTpaHc(hOpMaTOPHI.
Pexxumpl paboter AT.
TemnoBoi pexum
TpaHcpopMaTOpOB.
TpeboBanus k cxemam PVY.
Cxembl PY paauansHoro
THUMA: CXEMBI C OJTHOM U C
JIBYMsI CHCTEMaMU COOPHBIX
uuH. CxeMbl KOJIBLIEBOTO
TUMA. YTIPOIIEHHBIE CXEMBI.
Ilpomesrxcymo TectupoBanue Hem
yHas
ammecmayus
Paznen(nipenmer) Ilepedaua u pacnpedenenue rnekmpoinepeuu
HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konunyectso
ue (Momyeit) 4acoB
JTUCIUTLIIUH
(Momyeit)
Ilepeoaua u OO6m1as xapakTepucTuKa Pewenue 3a0au 36
pacnpeoeneH AIEKTPUUYECKUX CETEH.
ue Knaccudukanus
91eKMpPoIHeED IIEKTPUYECKUX CETEM.
euu Maremarnueckast MOJIEIb

JIMHUU 3eKTponepenauu. [1-
oOpa3Has cxema 3aMeIIeHUs
BO3AYILIHOW JINHWUH, €€
MapaMeTpbl: AKTUBHOE U
PEaKTUBHOE CONPOTUBIICHUS,
aKTHBHAS U €eMKOCTHAs
MPOBOANMOCTH, OCOOEHHOCTHU
CXEM 3aMeIICHUS JTHHUMN
Pa3HOro HOMMHAJIBHOIO
HanpsbkeHus. [lapameTpsl
CXEMBI 3aMeIICHUS KaOeaIbHOU

JMHUHA. Pexxmumubie
XapaKTEePUCTUKU JTUHUU.
BexTopHbie qrarpaMMbl TOKOB

u HanpspkeHul. [lanenue
HanpspkeHusd. [IpogonbHas u
MOIEPEYHasl COCTABJISAIOIIUE

BEKTOpa MaJCHUS
Hanpsbkenus. [Toreps
HanpspkeHus. OnpeneseHue
rapaMeTpoB

YCTAaHOBUBIICTOCSA PCKHUMaA




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

JIMHUM: 110 IaHHBIM KOHIIa
JIMHUY; TI0 JAHHBIM Hayana
nuHuK. [lapameTpsl U cXeMbl
3aMelleHus
TpaHchOpMaTOPHOTO
000pyJ0BaHUS MOHMKAOIINX
MOACTAHLIUH.
JIByX0OMOTOYHBIE
Tpancopmaropsl. Cxema
3aMellleHus, OIpeIeTICHHE ee
[1apaMeTPOB 10 KaTaJI0KHbIM
JTaHHBIM TpaHcopmarTopa.
Onpenenenne norepb
MOIITHOCTH B
Tpanchopmarope.
TpexobMoTOUHBIE
Tpanchopmatopsl. Cxema
3aMellleHus, ONpeieJICHHE e
napameTpos. Iloacranuu ¢
aBTOTpaHc(hOopMaToOpamMu.
KoHcTpykTHBHBIE
0COOEHHOCTH, MOILITHOCTH
00OMOTOK, TUIIOBAsI MOIITHOCTD
aBTOTpaHchopmaTopa
XapakTepucTuKu rpauxos
Harpy3ku. Buasl rpaguxos
Harpy3Ku U ux
XapaKTEPUCTHUKH.
Haubonbias u HaumeHbIas
Harpy3ku. ['ooBoii rpapuk
Harpy3Kku 1o
IPOJOJDKUTENBHOCTH. HYucio
YacoOB HCIOJIb30BAHUS
HauOomnbIIel Harpy3ku THO.
IIpencraBienne Harpy3oK B
pacueTHBIX CXeMax
JJIEKTPUYECKUX CETEM:
CTaTUYECKUMU
XapaKTepUCTHKaMH,
IIOCTOSIHHOW HArpy3Kou,
HEU3MEHHBIMH aKTUBHBIM U
pEaKTUBHBIM
CONPOTUBIIEHUSIMU. PacueTsl
YCTaHOBUBIINXCS PEKUMOB
MIPOCTEUIINX IEKTPUIECKUX
ceTeil. 3aaum pacyera




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

YCTaHOBUBIIUXCSI PEXKUMOB.
PacueTHbie cxeMbl
ANEKTPUYECKUX CETEM,
pacyeTHasi MOLHOCTh
noAcTa”Huuu. Pacuer pexuma
Pa30MKHYTOM CETH METOJIOM
"B nBa sramna". Pacuer pexuma
KOJIbLIEBOM CETH, TOUKA
norokopaszaena. OcobeHHOCTH
pacuera OJHOPOAHOU
AIEKTPUYECKOMN CETH.
Onpenenenue norepb
3JIEKTPOIHEPIUU. Y CIOBHO-
MIEPEMEHHBIE U YCIIOBHO-
IIOCTOSIHHBIE [TOTEPU
MOIIIHOCTHU U 3J€KTPOIHEPTUHU
B DJIEMEHTAX JIEKTPUYECKON
ceTu. Bpemsi MakcuManbHbIX
notepb. OnpeneneHue 3arpat
Ha BO3MEILIEHHE MTOTEPD.
OCHOBBI peryaupoBaHus
HaIpsKEHUs U KOMIICHCAIIUU
PEaKTUBHON MOIIHOCTH B
aNeKTpruecKux cetsax. Obmas
XapaKTepUCTHKA PEeKUMa
HanpsHKeHUH 1 criocoOoB ero
perynupoBanus. Hanbomnpmme
pabouune HanpsHKEHUs
3IEKTPOOOOPYIOBAHMS.
TpeboBaHUs K KaueCTBY
HanpspkeHusd. Perynupyromue
YCTPOMCTBA U UX BIIUSHUE HA
PEXUM HaIPSKEHUN:
TEHEPATOPBI AIEKTPOCTAHIIHH,
KOMIIEHCUPYIOIIIHE
yCTpOHCTBA (CHHXPOHHBIE
KOMITIEHCATOPBI,
KOHJIEHCATOpHbIe OaTapew,
CTaTUYECKHE TUPUCTOPHBIE
KOMIIEHCATOPBI, YCTAHOBKU
MPOAOJBHON KOMITEHCAIIUH,
peakTopsl), TpaHchopMaTOpHI
C peryafpyemMbiM
K03 pHLIEHTOM
Tpanchopmarmu. OreHka

JOCTAaTOYHOCTHU




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JTUCUHUTLITNH
(MotyIeit)
PEeryJaupoBOYHOTO JAHana3oHa
MOHMKAIOIIETO
Tpancdopmaropa.
Ilpomesrxcymo TectupoBanue Hem
yHas
ammecmayus
Paznen(npeamer) Pacuemut moxkoe KOpOmMKUX 3aMbIKAHUTL
Haumenosan Conepxanue TUCIUILIAH ®opma TK KonnuectBo
ue (MopyIieit) 4acoB
JTUCIUTLTAH
(MoyIeit)
Pacuemuwi OO61ue cBeneHus 0o Pewenue 3a0au 32
MoKo8 AIIEKTPOMArHUTHBIX
KOPOMKUX MEPEXOIHBIX MPOIECcCax.
3AMbIKAHUU KopoTkue 3ambikanus u ux

knaccudukanus. Jomymenus,
IIPUHUMAEMBIE IIPU pacyeTe
KopoTkoro 3aMmbikanus (K3).
IIepexoaHbIi poLece Ipu
tpexdaznom K3 B nienu 6e3
tpancopmatopos. [TorsTre
YZIapHOTO TOKa, YAapHOTO
kod(urmenta. MeTo b
onpenenenus Ta. CxeMbl
3aMEeNIeHUS TPEXOOMOTOYHBIX
TpancpopmatopoB (ATP),
TpaHchopmMaTopoB ¢
paciernieHHo! 00MOTKOU
HU3IIETO HAMPSHKSHHUS,
CABOECHHBIX PEAKTOPOB U UX
napameTpsl. [IpeoOpazoBanms
CXEM 3aMEIEHUS.
[IpakTryeckue MeToabl
pacuera epuoAUIECKON
cocrasistronieit Toka K3.
Pacuer npeiicTByromero
3HA4YEHMS NEPUOJUIECKON
cocrasistoeil Toka K3 npu
yaanenubix K3. Meron
TUTIOBBIX KPUBBIX.
HecummeTpuunbie KOpOTKHE
3aMbIKaHUsl, OCHOBHBIE
nouaTua. Cxema 3aMeleHus
npsiMoii, 00paTHOM U HYIJIEBOI

IIOCJIENOBATEIILHOCTEH.




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

Cxembl 3aMeleHus 1
napaMmeTpsl HyJeBOi
[OCJIEI0BATENbHOCTH
tpanchopmatopa (ATP).
IIpumepsl Ha coCTaBICHUE
CXEM 3aMeIleHUS HYJIeBOM
I10CJIEI0BATEIBHOCTH.
HecumMmerpuunsie K3.
IByxdasznoe K3. I'pannunbie
yCIIOBUS, OCHOBHbBIE
COOTHOLIEHUS JIJIst
CUMMETPUYHBIX
COCTaBJISIOLIUX TOKA U
HANPSDKEHUS, BEKTOPHBIE
JarpamMmbl TOKa U
HanpsbkeHus B mecte K3,
KOMIUIEKCHas cXxema
3amenienns. Onaodaznoe K3.
I'paHnuHBIE yCI0BHS,
OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX
COCTaBISIOIIUX TOKA U
HAIpsOKSHUS, BEKTOPHBIC
JTUarpamMmbl TOKa U
HanpspkeHus B Mecte K3,
KOMIUIEKCHAs cXema
3ameneHus. /IByxdasnoe K3
Ha 3emJt0. ['paHnuHbIe
yCIIOBUS, OCHOBHbBIE
COOTHOLIEHUS IS
CUMMETPUYHBIX
COCTaBJIAIOLINX TOKA U
HAIpsOKEHUs, BEKTOPHBIC
JTUarpamMmbl TOKa U
HanpspkeHus B Mecte K3,
KOMIUIEKCHas cXema
3aMeleHUsl.

Ilpomexcymo
yHas
ammecmayus

TectupoBanue

Hem

Paznen

HpCIlMCT) Hepexodnble INeKmMpomMexanuuecKue npoueccopl

HaunmenoBan
ue
TUCITUATIITAH
(MonyIeit)

Conepxanve TUCIUTLIIAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUILINH
(MotyIeit)
Ilepexoonvie | O6mue nousTus 06 39C u ee Tecmuposanue 30
aneKmpomexa pexxumax. Onpenenenue
HUu4eckue [IapaMETPOB CXEM 3aMEILECHUs
npoyeccol 29C a1t pacueToB.
OrnipezenieHre TOKOB U
MOIIIHOCTEU. Y CIIOBHS
CYILLECTBOBaHMS PEKUMOB
93C U yCTOMYUBOCTb.
[lonsTHe nUHAMUYECKOU
YCTOMYUBOCTH. Y CTOMYMBOCTH
nByxmaraHon D9C.
JlonyuieHus 1 yIpoLeHHs
IIpU pacyere yCTOMYUBOCTH.
Merton nocienoBaTenbHbIX
uHTepBanoB. CTaruueckas
ycroitunBocts IOC. JlaBuHa
HaIpPsDKEHUs, YCTOWYUBOCTD
y3J1a KOMIIJIEKCHON Harpys3Ku .
Y CTOWYUBOCTh CUHXPOHHBIX U
ACUHXPOHHBIX JBUraTesel B
CUCTEMAX 3JIEKTPOCHAOKEHHUS.
PesynpTHpyromas
YCTOMYMBOCTb. MeponpusaTus
0 YJIYYILEHUIO
ycroiunBoctu 99C
(IOTIOTHUTENBHBIE).
MeponpusTus o yi1y4lIeHHIO
ycronunsoctu 99C
(pexXUMHBIE).
IIpomescymo TectupoBanue Hem
YHas
ammecmayus
Pa3znen(npenmer) nekmpuueckas wacmov CMARYUl U NOOCMAHYUTL
HanmenoBan CopepxaHue TUCIUILINH ®opma TK Komnuectso
ue (Momyneit) 4acoB
JTUCIUIIAH
(Monyneit)
Onexmpuueck CXeMBbI AIEKTPUIECKUX Pewenue 3a0au 42
as yacmo coequnenui TOLl, KOC, I'DC
CManyuii u u I'ADC, ADC, noacTaHuuii.
noocmanyutl OO61mas xapakTepuCcTHKa

COOCTBEHHBIX HYX]I
3JIEKTPOCTAHIUN U
MOJICTAHIMH (Ha3HAYCHHE,

VCTOYHMKH, CTPYKTypa




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

norpedureneii). Cxemsl
ANEKTPOCHAOKEHHS
coocTBeHHBIX HYX1 KOC,
TOL, ADC, I'2C n
IMOJICTAHIIUH.
[TpoaoIKUTENBHBIN PEXUM
paboTHI 3JIEKTPOYCTAHOBOK.
Bri6op ceuenuit
IIPOBOJHUKOB. TepMuueckoe
nerictBue TOkoB K3.
DNeKTPOAMHAMUYECKOE
nerictBue TokoB K3 Ha
AIEKTPUUYECKUE TPOBOTHUKH U
anmapatsl. PacyeTHbie
ycnoBus BbIOOpa
MIPOBOJHHUKOB U araparos.
Bb160p npoBOIHUKOB U
ANEKTPUUYECKUX alllapaToB:
BBIKJIIOYATENICH,
pa3beieHUTENEH,
BBIKJIFOYATEJICH HATPY3KH,
OTJICJIUTEIICH,
KOpPOTKO3aMbIKaTeNEeMH,
NpeAoXpaHuTeNeH,
HU3MEPUTEIIBHBIX
TpaHcGopMaTOpPOB TOKA U
HanpsokeHus. OrpannueHue
TokoB K3. 3mepurenbubie
TpaHcQopMaTOpbl TOKa U
HaIpsKEHUSL.

Ilpomesxcymo
yHas
ammecmayus

TectupoBanue

Hem

Paznen

npeaMeT) IKOHOMUKA 8 IHep2emUKe

HaumenoBan
ne
JMCIIUTUINH
(MotyIein)

Copepxanuie TUCITUTLIAH
(MofyIeir)

®opma TK

KonnuectBo
4acoB

Oxonomuxa 6
9Hepeemuxe

CoBpeMEHHbIE TEHICHIIUN
pa3BUTHUS TOILTUBHO-
9HEPreTUIECKOTO KOMIUIEKCa
KanuranpHble BIOXKEHHS B
SHEPTreTHYECKUE OOBEKTHI.
OcHOBHBIE 1 000POTHBIE

(OHJIbI SHEPreTUYECKUX

Pewenue 3a0au

26




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JCITUTLIAH
(MotyIeit)
npeanpuaTuii. Merozasl
pacuera ce0eCTOUMOCTH Ha
SHEPreTUYECKYIO MPOTYKIIHIO.
Opranuzanus Tpyaa u
3apabOTHOM IJIaThl HA
SHEPrONPEANPUATHSX.
OCHOBHbIE TIOJIOKEHUS
METOJIMKH TEXHHUKO-
YKOHOMUYECKUX PACUETOB B
sHepreTuke. DOUHAHCOBBIN
TUTaH SHEPTOMPEATIPUSTHUSI.
Ilpomescymo TectupoBanue Hem
yHas
ammecmayus
Paznen(npenmer) Inekmpornepzemuueckue cucmemol u cemu
Haumenoan Copepxanuie TUCIUTLIAH ®opma TK Konnuectso
ue (MopyIieit) 4acoB
TUCIUTLTAH
(MonyIeir)
Onexmposnep TexHUKO-2KOHOMHYECKUE Tecmuposanue 40
eemuyeckue OCHOBBI ITPOCKTHPOBAHUS
cucmemul u AIIEKTPUYECKUX CETEH.
cemu OcHOBHBIE 331241

MIPOEKTUPOBAHUS
AIEKTPUYECKUX CETEH.
KanuranpHble BIOXKEHHS Ha
COOpPYKEHHE BO3TYLIHBIX U
KaOeNbHBIX TUHUM.
Kanuranbabie BIOKSHUS Ha
COOPY’KEHHE IMOHUKAIOIINX
nojctaniuil. M3nepxxku Ha
aMOpPTHU3ALUIO U
oOciTykKMBaHUE CETU. 3aTpaThbl
Ha KOMIICHCAIIUIO TOTEPh
JJIEKTPOIHEPTHH B CETH.
[ToHsATHA HOPMUPOBAHHOTO
CPOKa OKYIIaeMOCTH,
koa¢dunrenTa
s dexTuBHOCTH U
JUCKOHTHPOBAHHBIX 3aTparT.
MuHrMyM 3aTpaT B KauecTBe
KpUTEPUsI SKOHOMUYECKOM
3 PEeKTUBHOCTH.
Knaccudukanus
OTpeOuTENEH 0 CTETICHU




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
HaJIe)KHOCTH
JIEKTPOCHAOKEHHUS.

Onpenenenne BEpOATHOTO
yiiep0a oT nepepbiBa
anekTpocHalOxenus. banancer
MOIIIHOCTEHN B
3JIIEKTPOIHEPreTUYECKON
cucreme. CocraBistomue
0alaHCOB aKTUBHOW U
PEaKTHUBHOI MOIIHOCTH B
ANEKTPOIHEPIETUYECKUX
CHUCTEMax U palOHHBIX CETAX.
BrisiBneHne HeoOX0IUMOCTH
YCTaHOBKHU JOTIOJHUTEIbHBIX
VMCTOYHHKOB PEAKTUBHOMN
MOIIHOCTU. cTOUHMKHN
PEaKTUBHON MOIIHOCTH B
3JIEKTPUYECKUX CUCTEMAX, UX
TEXHUYECKUE U
SKOHOMUYECKHUE
XapaKTepucTuKu. Beidop
MOIIIHOCTH U THUIIA
KOMIIEHCUPYIOIIUX YCTPOMCTB
0 yCJIOBUsAM OanaHca
PEaKTUBHOMN MOIITHOCTH B
AIEKTPUUECKOM CETH.
[TprHIMTIBI 5KOHOMHUYECKOTO
pa3MelICHUs
KOMIIEHCUPYIOIIUX YCTPOMCTB
Ha MMO/ICTaHIUAX ceTH. Bbibop
OCHOBHBIX ITapaMeTPOB
NMEKTPUYECKUX CETEHN NpU
npoekTupoBaHuK. OCHOBHbBIE
THUIIBI KOH(PUTYpaIuil cxeM
ANEKTPUYECKUX CETEU U NX
KaueCTBEHHbBIE
XapaKTepucTHKU. Bribop
HOMMHAJIBHOTO HAIPSKEHUS
y4acTKoB ceTH. Brioop
YCTaHOBJIEHHON MOIIHOCTHU
TpaHchopmMaTopoB
MTOHMIKAOIUX MTOACTAHIUI:
HKOHOMUYECKOE KOJITUYECTBO U
HOMMHAJIbHBIE MOIITHOCTH
TpanchopmMaTopoB,
TEXHUYECKHUE OTPaHUYEHUS,




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

JIOITYCTHMBIE TIEPErPY3KH B
pPa3IMYHBIX pekuMax. Beioop
CXEM pacrpeaeTuTeIbHBIX
YCTPONCTB MOHMKAIOIIHNX
nojcraniuit Beibop mpoBoioB
BO3/YIIHBIX JUHUNA U CEUCHUH
TOKOBEYIIMX KW Kabeneil:
SKOHOMHUYECKHE ITapaMeTphl,
TEXHUYECKHUE OTPAHHYCHUS,
JOTIYCTHMBIE TIEPErPy3KH B
paboumx pexuMax. AJTOPUTM
BBIOOpA ONITUMAIBLHOTO
BapHaHTA CXEMbI CCTH.

Ilpomeoscymo
yHas
ammecmayus

TectupoBanue

Hem

Pasznen(npenmer) Peneiinasa 3aujuma u agmomamu3ayus 31eKmpoIHepeemuiecKux

cucmem
HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Konungectso
ue (Momyeit) 4acoB
JUCIUILINH
(Momymeit)
Peneiinas Haznauenue u BuabI Pewenue 3a0au 32
3awuma u aBTOMATHUKH DHEPTOCUCTEM.
asmomamu3sa Hasnauenue peneiinon
yus 3alUThI, TPeOOBaHUA,
971eKMPOIHED pebsBIsEMbIE K
2emu4ecKux YCTPONCTBAM peNeHHON
cucmem 3amuThl. OCHOBHBIE BUIbI

MIOBPEXKACHUN U
HEHOPMAaJIbHBIX PEKUMOB
paloThI 27IEMEHTOB
HYHEPrOCUCTEMBI, HA KOTOPBIE
JIOJIKHBI pearupoBaTh
YCTPOMCTBA peNEeHHON
3amuThl. BUael KOpOTKHX
3amMbIKaHU. BekTopHBIE
JarpaMmbl TOKOB U
HaIpsSOKEHUN TPU
Tpexda3HbIX, ABYX(Pa3HbIX,
0JIHO(a3HBIX U ABYX(pa3HbIX
KOPOTKHX 3aMbIKaHUI Ha
3€MJII0 B CETH C 3a3€MIICHHON
HeWTpanblo. BekTtopHas
Juarpamma ofHo}a3zHoro




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

3aMbIKaHHUS Ha 3€MJII0 B CETH C
H30JIMPOBAaHHON HEUTPAJIBIO.
Kakne n3meneHus
MapaMeTpoOB peKUMa MIPU
BO3HUKHOBEHUU KOPOTKUX
3aMbIKaHUH MOTYT OBITh
HCIIOJIb30BAHEI JIJIS
MOCTPOEHUSI PEIICUHOM
3aIIUTHL. BeKTOpHBIE
JIMarpaMMbl TOKOB TIPH
KOPOTKOM 3aMbIKaHHUH 32
TpaHc(hopMaTOPOM CO CXEMOI
COCIMHEHMS 0OMOTOK
TpeyrojabHUK/3Be31a-11.
MakcuManbHas TOKOBas
3amura. OnpeneneHue
napameTpoB cpabaThIBaHUS U
OIICHKA YyBCTBUTEIbHOCTH
3aIIUTHL. BapuaHThl cxeM
HU3MEpPUTEIIBHOTO OpraHa
3anuTel. MakcuMabHas
TOKOBAs 3alllMTa C
KOMOWHHUPOBAHHBIM ITyCKOM
1o HanpspkeHuto. TokoBast
oTceuka. TokoBas 3aIura co
CTYIIEHYaTON
XapaKTEPUCTUKOMN BBIICPKKU
BpEMEHHU. 3alluTa OT
3aMbIKaHUH Ha 3€MIIIO B CETH

ToxoBast HarpaBiIeHHAas
3aluTa JUHUAHN
JJIEKTPONEPEIaUH C
JIBYXCTOPOHHUM ITUTaHUEM.
90°-as cxema BKIIIOUEHUS
peie HanpaBJIeHUs
MOIIHOCTHU. ToKOBas
HaIpaBJICHHAs 3aIlUTa CO
CTYNE€HYaTON
XapaKTEPUCTUKON BBIIEPKKHU
BpeMeHu. TokoBas 3amuTra
HYJIEBOU
IIOCJIEI0BATEIbHOCTH.
TokoBas 3ammuTa 0OpaTHOM
MIOCJIEI0BATEIbHOCTH.

3aouHad 3amura JHHAR

C U30JINPOBAHHON HEHUTPAIBIO.




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

anekrponepenaydn. [IpunHiun
NeCTBUS, TapaMeTphl
cpabatsiBanus. [IpogonpHas
muddepeHnmranbaas TOKOBas
3aIuTa, MPUHIA ISHCTBUS,
napaMmeTpsl cpadaThIBaHHUSL.
IIpononbHas
muddepeHnmranbaas TOKOBas
3alIUTa JIUHUH.
Huddepennmanbao-hazHas
3amuTa auHun. [lonepeunas
muddepeHnmranbHas TOKOBas
3aIuTa, MPUHITAI JISHCTBUS,
cpabatbiBanus. [lonepeunas
muddepeHIranbHas TOKOBas
HaIpaBlieHa 3aII1Ta
MapayIeabHbIX JIMHUH.
ABTOMaTHYECKOE MTOBTOPHOE
BKiitoueHue (AIIB).
Haznauenne AIIB,
TpeOOBaHUSs, IPEIbSIBISIEMBIC
Kk AIIB. Bo3moxHocTu
YCKOPEHUs ACUCTBUS 3aIIUTHI
npu Hanmuuu AlIB.
IToBpexnenus u
HEHOPMAJIbHBIE PEKUMBI
pabotsl TpaHchopmaropa.
TpeGoBanusi, MpeabABIsIEMbIC
K peJIeHON 3a1uTe
TpancopmaTtopa. OCHOBHBIE
Y pe3epBHBIE 3aIIUTHI
TpaHchopmaTopa.

Ilpomesxcymo
yHas
ammecmayus

TectupoBanue

Hem

Pa3nen

npenmet) Bozoyuinvie u kabenvnvie nunuu

HaumenoBan
ne
JMCIIUTUIMH
(MotyIeit)

CopepxaHuie TUCITUTLINH
(MofyIeir)

®opma TK

KonnuectBo
4acoB

Bozoywnvie u
KabenbHble
JUHUU

OCHOBHEBIE TIOHATHSA U
onpeeIeHusl.
Knaccudukamms JIDI1
NepeMEHHOTr0 ToKa. PazBuTue
TeXHUKH nepegayn 99 B XX

Tecmuposanue

22




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

Beke. KOHCTpYKTUBHBIE
anemMeHThl BJI, nx
Ha3zHaueHue. Y CIoBHs paboThI
BJI (rononenHbie 1 BETpOBBIE
Harpy3ku). Tursl npoBoJ10B U
IPO303alIUTHBIX TPOCOB.
Pacmernnenue ¢a3 u ux
Tpancno3uuusa. KoHcTpykiuu
OTIOp M UX KJIacCH(UKAIHSI.
Tunsl U30JIALUOHHBIX
KOHCTpYyKUuH. JInHeliHas
apmarypa. ['eomerpuueckue
xapakrepuctuku BJL
[TpuuuHBI ¥ TEHACHUUS
pa3BuTHUs KabeIbHOM
TEXHHUKHU. DJIEMEHTHI
KaOEIbHBIX JIMHUM, UX
HazHauyeHue. TerioBas cxema
3ameneHus kaoens. Toku u
MOIIHOCTH, JOMTYCTUMBIE 110
YCIIOBUSIM HarpeBa U30JsLuu
KabeJs B CTallHOHAPHOM
pexume. [lytu yBennueHus
MIPOIYCKHOM CITIOCOOHOCTH
KJI. Knaccuduxanus u
OCHOBHBIE THIIBI CHJIOBBIX
kaOeneil. OCHOBHbBIE BUbI
apmaryps! KJI.

Ilpomesxcymo
yHas
ammecmayus

TectupoBanue

Hem

Paznen

HpeI[MeT) HS’OJI}IE(M}I U nepenanpaiCenus

HanmMmenoBan
ne
JMCIIUTUIMH
(MoyIeir)

CopepxaHrie TUCITUTLIAH
(MopyIeit)

®opma TK

KonnuectBo
4acoB

Hzonsyus u
nepeHanpsic
eHusl

DnekTpodu3nIecKue
MPOILIECCHI B ra3ax.
Knaccudukanus

AIEKTPUUECKUX MOJIEH.
I/IOHI/ISaHI/IOHHI)Ie IIPpOLECCHI B
ra3ax. JlaBuHa 3JIEKTPOHOB.
VYcioBrue caMOCTOSATEIBHOCTH
pa3psga. 3akod [lamena.

3aBUCHUMOCTb Pa3psTHOTO

Pewenue 3a0au

28




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

INOCTOAHHBIX HaHpﬂ)I(eHI/Iﬁ.
I/IMHYJ'IBCHBIC HUCIIBITATCIBbHBIC

pa3psAHUKOM, U3MEPEHHE

YcraHoBKH 711 MOJIYUYCHUA

ra3a ¥ JIpyrux (pakTopos.
DddexT moasIpHOCTH.
bapbeepnbriii a3gdext
Koponnslii pa3psn Ha
IIOCTOSIHHOM M IIEPEMEHHOM
Hanpspkenusx. [lorepu
SHEPIUH Ha KOPOHY MpHU
MEPEMEHHOM HaNPsHKCHUH.
Pannonomexu, coznaBaemblie
KOPOHHBIM pa3psioM Ha
npoBojax. Pa3psa B Bo3ayxe
BJI0JIb TIOBEPXHOCTH TBEPIOTO
IUAJIeKTpuKa. Biusnue
KOHCTPYKTHUBHBIX
0COOEHHOCTEH Ha
HaIpsHKEHUE TTePEKPBITHS
OcHOBHBIE BUJIbI U CBOWCTBA
BHEIIHEN M30JISALUY.
ATMOC]epHBIi BO3IyX Kak
nuanekTpuk. Haznauenue u
THUIIBI U30JISTOPOB.
DKCIUTyaTalluOHHBII
KOHTposb. OOmas
XapaKTEPUCTUKA U TUTIBI
BHYTPEHHEHN U30JISALUU.
Komb6unmnpoBanue
IUAIEeKTpUKOB. CTapeHue
BHYTPEHHEHN U BHEIIHEH
m3ossiuuu. Koopannanus
m3omsiunu  [Ipodunaktuka
M30JSIUMHU. 3a/1a4¥ U 1ENH
npodrIakTuku. Metoasl
WCIIBITaHUS U30JISLUN.
BriCOKOBOIBTHBIE
UCIIBITaTeNIbHbIE YCTAHOBKHU
BBICOKOTO HaIPSIKEHUSI.

BBICOKHX IMMEPEMEHHBIX U
YCTaHOBKH. HBMepCHI/IC

BBICOKHX HalPsLKEHUN
(U3MepeHne MapoBbIM

SJICKTPOCTATUICCKUM




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

HCII0JIb30BAHUEM JIEIIUTENEH )

nepeHanpspkeHuid. OCHOBHBIE

KHJIOBOJIBTMECTPOM,
HU3MEPCHUE HAIIPSIKCHUSA C

Knaccudukanmst
nepeHanpspkeHui. [’ po3oBeie
nepeHanpspkeHus. MoiHus
KaK MCTOYHUK TPO30BBIX

IapameTpbl MOJIHUU.
HMHTEeHCUBHOCTDH TPO30BOM
NesATeIbHOCTH. BHyTpeHHHE
nepeHanpsixenus. O0ras
XapakTepucTuka. BonHoBbIE
MPOLIECChl B 0OMOTKAX
Tpanchopmaropa. Hauanenoe
pacnpesenenre HanpsoKeHue
BJI0JIb OOMOTKH
TpaHcGopMaToOpoB,
YCTaHOBUBILUKCS PEXKUM,
MIePEXO/IHBII mpoliecc.
Pacnpenenenue HanpsokeHUs
BJI0JTb OOMOTOK Tpex(}a3zHoro
TpanchopmaTopa
Knaccudukanus mep 3amuThi
OT IEepEHAIPSKEHU.
YcTpoiicTBa 3aUTHI OT
nepeHanpsHKeHui. 3anmra
MOJACTAHIINI OT MPSAMBIX
yAapoB MOJHUU. 30Ha
3alUTHl MOJIHUEOTBOJIOB.
30Ha 3alUThl TPOCOBOTO
MOJIHHEOTBO/A.
['po30ynopHOCTH OOBEKTOB.

Ilpomeosrcymo
yHas
ammecmayusi

TectupoBanue

Hem

Paznen(npeamer) Cucmemut 31eKkmpocuadicenus 20p0006 u NPOMbIULIEHHBIX

npeonpuamuil
HaumenoBan ConeprxaHue TUCUUTLITAH ®opma TK KonuuectBo
ue (MofyIeir) 4acoB

TUCITUTLIIAH

(MotyIeit)

Cucmembl OJIEKTPOIIOTPEBJIEHUE Tecmuposanue 40
1eKMpocHad Pexumbl

HCeHUS AIEKTPONOTPEOICHHS




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
20p0008 U Junamuka
NPOMbILUTIEHH 3JIEKTpOIOTpeOsIeHus B
bIX Poccuiickoit ®enepanuy,
npeonpusmu | IEKTPUUECKUE HArPYy3KU U
u AIIEKTPONOTpEDICHE

CEJINTEOHBIX TEPPUTOPUI
ropozos, ['padpuku
ANEKTPUUECKUX HArPy30K U UX
XapakTepPUCTUKH, DaKTOPBHI,
BIIMAIOIINE HA PEKUMBI
ANEKTPOTIOTPEOTICHIS
VYnpasnenue
anekTponorpedienuem Llenn
YIPaBJICHUS
AJIEKTPOIOTPEOICHUEM,
ABapuiiHble OIrpaHUYCHUS
ANEKTPOTIOTPEOICHMSI,
Meponpustus mno
PEryJIUpOBaHUIO PEKUMOB
ANEKTPONOTpeOIeHHUS,
CrumynupoBaHue
noTpeduTenei K yrpaBIeHUIO
AIEKTPONIOTPEOICHUEM.
OJIEKTPUYECKHUE
HATPY3KU 3JIEMEHTOB
CUCTEM
OJIEKTPOCHABXEHU A
PacueTHble Harpy3ku
AIIEMEHTOB CUCTEM
anekTpocHabxkeHus, [loustue
pacyeTHOM HArpy3KH.
Maremarnueckoe onucaHue
AIIEKTPUYECKUX HArpy3o0K,
ITokazarenu,
XapaKTEePU3YIOLTUE PEKUMBI
paboThI ANEKTPONPUEMHUKOB
n ux rpymn, [Ipaktnaeckue
METO/Ibl OIIPEEIICHHUS
pacueTHBIX Harpys3oK,
Onpenenenne pacueTHbIX
Harpy30K CeTMTEeOHBIX
TeppuTopuii roposios O61mue
MOJIOKEeHUSI, PacueTHas
Harpy3ka Ha IIMHaX BBOJIHBIX
pacnpeenuTeTbHbIX
YCTPOMCTB 37aHnii, PacueTHas




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

Harpyska paclpeaeIuTeNIbHbIX
nuuuii 380 B u
TpaHc(hOpMaTOPHBIX
nonacrannuii 6—20/0,4 kB,
Pacuernas Harpyska
3nemeHToB ceteil 6—20 kB u
LIEHTPOB IUTaHMUS,
YKpynHeHHas oneHkKa
pac4eTHON Harpy3Ku
CENIUTEOHBIX TEPPUTOPHIA,
[Ipumeps! onpenenenus
PacCUYETHBIX NEKTPUUECKUX
Harpy3ok. PEXXUMbI
HEUTPAJIM B CUCTEMAX
OJIEKTPOCHABXEHUA
Pexunmbl HEWTpanu B CeTsAX
cpeanero HanpspkeHus (6—35
kB) M3ommupoBanHas
HelTpaibo, HopmupoBanue
€MKOCTHOI'O TOKa 3aMbIKaHUs
Ha 3eMJIIO,
KomnencupoBannas
HeWTpaib, Jlyroracsime
peakTopsl, Pe3uctuBHoe
3a3eMJICHUE HEUTpaIH,
OcobenHoctu BeIOOpa
peXuMa HEUTPAJIH B CETSX C
KabensiMu ¢ u3onduuei us
CIIMTOTO MOJUATHIICHA.
PexxnMbl HEHTpau B CETIX
HU3KOTO HalpsbKeHud (10
1000 B) I'myxo3a3zemieHHas
HelTpans, M3ommupoBaHHas
HenTpans. CXEMbI
I'OPOJACKUX
PACIHTPEJEJIUTEJIbHBIX
SJIEKTPUYECKUX CETEN
IIpyHIMIIBI TOCTPOEHUS CXEM
TOPOJCKUX CETEN
TpeboBanus1, npeabBiIsieMble
K CXeMaM TrOpOJICKUX CETEH,
Hanexnaocth
AIEKTPOCHAOKEHNUS,
KommyTannonssie u
3AIIMIIAOIINE AIEKTPUIECKUE
annapatbl. CXeMsl




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

pacipenenuTeIbHbIX
AJICKTPUUYECKUX CETEH
PannansHO-MarucTpanbHas
Hepe3epBUPOBAHHAS CXeMa
cetn, IlerneBas
HEaBTOMAaTHU3WPOBaHHAs
cxema cet, IlerneBas
aBTOMATU3MPOBAHHAS CXEeMa
cetH, ClI0)KHO3aMKHYTast
CXeMa CETH HU3KOI'0
HarpsikeHus, MHOTOTy4eBbIe
ABTOMATU3HPOBAHHBIE CXEMBI
ceru, Peanuzanus ycrpoiicrsa
aBTOMAaTHYECKOI'0 BKIIFOUEHUS
pesepna B
IBYXTpaHc(hopMaTopHOi
noactannuu, CXeMbl BBOJIHBIX
pacnpenenuTeIbHbIX
YCTPOWCTB 31aHUM,
PexomMenganuu 1o BeIOOpy
CXEM pacIpeaeaIuTeIbHOM
ceru, Ilutaromue cetu 6—20
kB Heo6xoaumocTs
COOPYKEHHS
pacrpeeuTeNbHBIX TYHKTOB
6—20 kB, CxeMBbI TATAIONINX
cereit 6—10 kB,
Oco6eHHOCTH TOCTPOCHUS
muTaronmx cereii 20 xB.

Ilpomescymo
yHas
ammecmayus

TectupoBanue

Hem

Paznen

npe):[MeT) Aemomamuxa AEeKmMpOoIHepeemu4ecCKux cucmem

HaumenoBan
ue
JTUCITUATIITAH
(Monyneit)

Coneprxanue TUCIUTLTAH
(Momyeit)

®opma TK

KomnuuectBo
JacoB

Asmomamuxa
INEKMPOIHED
2emu4ecKux
cucmem

OcoOeHHOCTH
HEPTEeTHYECKOTO
MIPOU3BO/ICTBA,
00yCTaBIMBAIOIINAE ITUPOKOE
BHEJPEHUE CPEICTB
aBTOMAaTHKH. BUb1
ABTOMATUKH SHEPTOCHCTEM U
HUX B3aHMOCBS3b.

Tecmuposanue

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).

Ilpomesxcymo
yHas
ammecmayus

TectupoBanue

Hem

Pa3nen

npenMmer) Ynpaenenue kauecme

OM IJIEKMPOIHepzuu

HaumenoBan
ne
JMCIIUTUIMH
(MotyIeit)

CopepxaHuie TUCITUTLIAH
(MofyIeir)

®opma TK

KonnuectBo
4acoB

Ynpaenenue
Kavyecmeom
91eKMpPOoIHeED

DJIeKTpOMarHuTHas
COBMECTUMOCTb M KaueCTBO

anekTposHepruu. [lokazarenn

Tecmuposanue

28




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
euu KauyecTBa 3JIEKTPOIHEPTUH.
HopmartuHo-1mipaBoBas 0aza.
CpenctBa n3mepeHus
HoKa3aresel kayecTBa
AJIEKTPO3HEPIUH.
OpraHu3anvoHHbIE 33Ja4u
yIpaBJICHUS KAYE€CTBOM
aekTposHeprun. Konrposs u
aHaJIN3 KauecTBa
anekTposHeprun. CrnocoOsl U
TEXHUUYECKUE CPEJICTBA
obecrieyeHus: KayecTBa
AJIEKTPOIHEPTUU
Ilpomeoscymo TectupoBanue Hem
YHas
ammecmayus
Paznen(npeamer) AJuaznocmuxa 6b1c0Kk08016mno20 060py0oeanus
HaumenoBan Coneprkanue AMCUUILINH ®opma TK KonnyectBo
ue (MopyIeir) 4acoB
JUCLUIUIAH
(MoyIeit)
Luacnocmux 3anauu COBPEMEHHOMN Tecmuposanue 24
a nuarHocTuku. CoBpeMeHHast
8bICOKOBOIbIMN cucTeMa IMarHoCTUKA.
HO20 JlnarnocTuka 3J1eKTpUIecKoi
obopyooeanu | nzonauuu obopynosanus BH.
s WcneiTanne n30JISIHH

MOBBIIIEHHBIM ITEPEMEHHBIM
HaIpspKEHUEeM: BbIOOp
3HAYEHUS UCTIIBITATEILHOTO
HaIpsDKEHUs, TIPoIIeIypa
MPOBEACHUS UCIIBITAHHM,
OIICHKA PE3YJIHTATOB
UCHBITaHUN. MeToIbl
KOHTPOJISI KaueCcTBa
TpaHcGpopMaTOPHOTO Maca.
JlmaraocTuka CUI0BBIX
TpaHcGopMaTopoB U
PEaKTOPOB; BaKHEUIIINE
(YHKITMOHATILHBIE Y3JIBI U
CUCTEMBI, TTOJIeIKAIINE
KOHTPOJII0, METOJIbI U
TEXHUYECKHUE CPEACTBA
KOHTPOJISL 3TUX Y3JI0B U
CUCTEM.




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Xpomarorpaguueckuii ananus
PacTBOPEHHBIX ra30B.
VcnipITanus N30SI 1HH
MOBBIICHHBIM
BBITIPSIMIICHHBIM
(OCTOSIHHBIM) HAITPSHKCHUEM.
KoHntpous uzoisanmu 1o
COIPOTHUBIICHHUIO,
0COOEHHOCTH U3MEPEHUS B
Clly4ae HEOTHOPOJAHOCTH
W30JISAIUH.
Ilpomescymo TectupoBanue Hem
yHas
ammecmayus
Paznen(npenmer) Hadescnocmey cucmem 31eKmpoCcHadIceHus
Haumenoan Copepxanuie TUCIUTLIAH ®opma TK Konnuectso
ue (MopyIieit) 4acoB
TUCIUTLTAH
(MonyIeir)
Haoeoicnocm OO6mmue cBeICHUS O TCOPUH Tecmuposanue 24
b cucmem HA/IKHOCTH TEXHUYECKUX
91eKMpocHad CUCTEM:
HCeHUS AIIEKTPOIHEPTETUIECKUX
(D2C) u cucrem

anektpocHabxkenus (CIC).
HanexxHOCTb B TEXHUKE U
SHEpTeTUKE. 3a7aun
Ha/IeKHOCTH MIPpU
MIPOEKTHPOBAHNU H
9KCIUTyaTalH
ANEKTPOIHEPIETUYECKUX
cucreM. BnusHue npuHIUIIOB
MOCTPOEHUSI 1 OCOOCHHOCTEN
yIIpaBJIEHUS IPU
skcruryaranuu COC Ha
YPOBEHb Ha/I&KHOCTU
AIIEKTPOCHAOKEHUS.
TpeboBaHMst HOpMaTUBHBIX
nokymeHToB. Kareropun
AIIEKTPONOTpeOUTENEH 1Mo
HaAEKHOCTHU
3JIEKTPOCHAOKEHHUS.
[Tpuuunsel u puznueckue
OCHOBBI BO3HUKHOBEHUS U
pazButus aBapuii B COC.




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

Knaccudukanus aBapuii.
Knaccudukanus oTkazos.
dusnueckas IpUpoaa OTKA30B
3eKTpooOOpyaoBaHUs. [5].
Maremarnueckuid annapar,
UCIOJIb3YEMBIN B TEOPUU
HAJEKHOCTH TEXHUUECKHUX
(3TIEKTPOIHEPTETUYECKHX )
cucreM. Teopus
BEPOATHOCTEH (OCHOBHBIE
MIOHSTHSI, OCHOBHBIE TEOPEMBI,
CIIy4aifHbIE BEIMYMHBI U
3aKOHBI UX paclpeaeseHus).
OcHOBHbIE TIOHATHUS U
OIpe/ieNICHUs] TEOPUU
HaZie)KHOCTU. EnnHuYHBIC 1
KOMIUIEKCHBIE TIOKA3aTEIH.
XapakTepuCTUKH
HaJI)KHOCTU. 3aKOHBI
pacnpesienieHus CIIy4aiHbIX
BEJIMYMH B 33J1a4ax
HAJEKHOCTH
3IEKTPOCHAOKEHHUS
(OMHOMHHATIEHOE
pacrpezieneHue,
pacnpenenenue [lyaccona,
MO0Ka3aTelbHOe
pacnpeneleHne, 3aK0H
PaBHOMEPHOTO
pacnpezneneHus
BEPOSITHOCTEW, HOPMAJIbHBIN
3aKOH paCIpEeeIeHHs], TaMMa-
pacnpezeneHue,
pactipenenenue Beiibyna).
Meroasl pacuera rokasaTeneu
HaJEKHOCTH CUCTEM
aeKTpocHabkeHus. Metoz
pacuera nokxasaTesen
HaAEKXHOCTHU C
HCIIOJIb30BAaHNUEM MOJIENEN
CIIy4alHBIX MTPOLIECCOB.
IIpoueccsl 0TKa30B U
BOCCTaHOBJICHUI
OJIHODJIEMEHTHOU CXEMBI.
Cucrema, cocTosIias u3
IIOCJIEA0BATEIbHBIX




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

BOCCTaHABIMBAEMbIX
anieMeHToB. Crucrema,
COCTOSIIAs U3 MapaIETbHO
COEIMHEHHBIX
BOCCTaHABIIMBAEMbBIX
aJieMeHTOB. Pacuer
Mmokasarelieil Ha&XHOCTH C
YYETOM PEMOHTHBIX
COCTOSIHUM U
MpeIHaMEePEHHBIX
OTKJIFOUCHUM IJICMEHTOB.
MeTtoasl pacyeTa nmokasarenei
HaAEKHOCTU CXEM
AJICKTPOCHAOKEHHUS 10
CpPEAHUM 3HAYEHUSIM
BEPOATHOCTEN COCTOSTHUSA
aneMeHToB. CpenHue
BEPOSATHOCTH COCTOSIHUS
anemeHTa. BepostHocTH
OTKa30BOI'0 H OE€30TKa30BOr0
COCTOSIHHSI CXEM C
MOCJIEIOBATEILHEIM
COCIUHEHHUEM DJIEMEHTOB.
BepostHOCTH 0TKAa30BOIO U
0€30TKa30BOI'0 COCTOSTHUS
CXEM C MapajuieIbHbIM
COCIUHEHHUEM DJIEMEHTOB.
Meron aHanmn3a BEpOATHOCTEN
COCTOSIHUU CUCTEMEL. MeTox ¢
UCIIONIb30BaHNEM (OPMYIIbI
IIOJIHOW BEPOSITHOCTH.
Metoabl CTPYKTYpHOTO
aHaJan3a CI0XKHBIX CXEM U
HCITOJIb30BaHUE UX JIJIS
OIICHKH HaJIEKHOCTU. MeToIbl
(dbopmanuzanum npu
COCTaBJICHUU PaCYETHBIX CXEM
10 HAJIEKHOCTH C YUYETOM
(GYHKIIMOHUPOBAHUS CUCTEM
CETEBOI U CUCTEMHOM
ABTOMATHUKH, pEIEHON
3aIlUTHI, OTIEPATUBHBIX
MEPEKITIOYCHUI.

Ilpomexcymo
yHas
ammecmayusl

TectupoBanue

Hem




Paznen(npenmer) Aemomamusuposannvie uHGOpMayuoOHHO-UIMEPUMENbHBLE

CUCIEMbBL KOMMEPUECKO20 yuema IJ1CKmpoInepcuu

[TpyHIMIIBI TOCTPOSHUS
COBPEMEHHBIX CUCTEM
ACKYD. TpeboBanus k
cucreme ACKVYD, npasuna
yueTa 3JIeKTPOIHEPTUU U
MoiHocTtHy. [IpaBuna yuera
AIEKTPUUYECKOM SHEPTUH.
TunoBble TEXHUYECKHE
TpeOOBaHUs K CpelICTBaM
aBTOMATHU3allMHU KOHTPOJIS U
ydeTa 3JIEKTPOIHEPTUU U
motHoctu st ACKYD
sHeprocucteM. CocTtaB u
TpeOOBaHUs K KOHCTPYKLIUH.
[Tokazarenu Ha3HAYEHUSI.
TpebGoBaHuUsI 10 MUTAHUIO,
MIPOrPaMMHOMY
o0ecrne4eHnIo, ycTOHYMBOCTH
K KJINMaTU4YECKUM U BHEITHUM
BO3JICHCTBHUAM, OC30IIACHOCTH,
HaJIe)KHOCTH,
METPOJIOTHYECKOMY
o0ecrevYeHnIo u
TEXHUYECKOMY
00CITYKHBaHHUIO.
Opraau3zanys TOYEK U TPy
yudeTa 3JIEKTPOIHEPTUu.
OCHOBHBIE ONpEICICHUS U
TepMuHbl. TpeboBaHus K
YCTaHOBKE CpPE/ICTB
KOMMEPUYECKOT0 U
TeXHUYecKoro yyera. [lenn
y4deTa 3JIEKTPOIHEPIUH.

Haumenosan Conepxanue TUCIUILIAH ®opma TK KonnuectBo
ue (Momyneit) 4acoB

JTUCIUILTAH

(MojtyIeit)
Asmomamu3zu OCHOBHBIE 3371a4H Kypca. Pewenue 3a0au 24

poeaHmbie ABTOMaTH3aIUs yueTa
unghopmayuo ANEKTPOIHEPTUH -

HHO- WHCTPYMEHT MOBBIIICHUS

usmMepumesnbH s dexTrBHOCTH TpoIiecca

ble cucmemul MIPOM3BO/ICTBA, IIEPEIAYH,
KOMMepYecKo pacrpezeneHus u

20 yuema noTpedieHus
91eKMpPOoIHeED anexkTpodHepruu. Llenu u
euu 3a/1auu, pelaeMbie CUCTEMOI.




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

OyHKIUYU U 332491
ANNCKYD npennpusituit
cereil. 3anaun AUMC KYD

OBITOBBIX MOTPEOUTEIICH.
Dranbl CO3/JaHUs U BBOJIA B
9KCILTyaTalUI0 CUCTEMBI
ACKYVYD. IlpennpoextHoe
o0creoBaHUE MPEANPUSATHUS.
Pa3paboTka TeXHHYECKOTO
3amanus. MojepHu3anus
HU3MEPUTEIIbHBIX KOMIUIEKCOB.
TexHopabouee
MIPOCKTUPOBAHUE

MH(pOpPMaIMOHHO-

M3MEPUTENIBHOTO U

MH(pOpPMaIMOHHO-

BBIYHCIIUTEIEHOTO
KoMIuiekcoB. Pa3paboTka

JIOKYMEHTOB TI0
METPOJIOTHYECKOMY
00€ecne4eHuIo.
Kommiekranus.
CTpouTenbHO-MOHTAXHBIE
pabotsl. [lyckoHnananounbie
pabotel. OnbITHAS
JKCIUTyaTanus. Y TBEPKJICHUE
THIIA CPEJICTBA UBMEPEHUS U
aTTecTalus METOIUKH
BBITIOJIHEHHS] U3MEPEHUH.
HcnbiTaHue Ha COOTBETCTBUE
TEXHUUYECKUX TpeOOBaHUM
00BEAMHEHHOTO PhIHKA
sHepruu. [lepenaya
aBTOMATHU3HPOBAHHOU

MH(}OPMAaLIMOHHO-

WU3MEPUTENILHON CUCTEMBI B
MOCTOSTHHYIO KCILTyaTalHIo
W3mepenue sHepruu u
MOIIHOCTH, TTOTPEITHOCTH
u3MepeHuii. MeTobl
M3MEpPEHUs] MOLTHOCTH.
NHAyKIIMOHHBIN CYETUYHK.
[{udpoBble cCUETUUKH.
ITorpemHocTy U3MEpEHUN.
HebanaHc anexTposHepruu u
MoHocTH. Kommepueckue




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

notepu. CTpyKTypa 1 coCTaB
U3MEPUTEIIBHOTO KOMILIEKCa
ACKYD U3meputenbHblil
kaHain. Tpancdopmaropsl
TOKa, TpaHC(HOPMATOPEI
HaIPSDKEHUS, BTOPUYHbBIE
L[ENH, CYETUUKHI
JIEKTPUYECKOM SHEPTUU.
BinsiHue 351€eMeHTOB Ha
METPOJIOTHYECKHE
XapaKTEPUCTUKU U3MEPEHUN.
NudopManimoHHbIi KaHA.
Opranuzanys KaHaJIOB CBSI3U
B COOTBETCTBHUE C
HEpPapXUUYECKON CTPYKTYpOM
npeanpusaTus. Tumel
YCTPOWCTB CBSI3U U KaHAJIOB
nepenadyy JaHHbIX. Mx
HaJIe)KHOCTb U MIPOITyCKHAs
crocoOHOCTh. TpeboBaHus 1
pe3epBUPOBAHNUIO KAHAJIOB
CBSI3U U 0030p
CYIIECTBYIOIINX PEIICHUM.
YcrpoiicTBo coopa u
nepenaun faHHbIX (Y CIL).
Hasznauenue. TpebGoBaHus k
(YHKIIMOHAJILHOMY COCTaBY,
napaMeTpam, XpaHEeHHUIO
naHHbIX LlenTp o6paboTku
nanHbIX. [lepeuens
pemaembix 3aaa4d. CoctaB u
CTPYKTypa IpOrpaMMHO-
anmnapaTHbIX CPEJCTB.
TexHnueckue cpeacrsa
U3MEpEeHUs], XpaHEeHNUs,
nepeaayn U 00paboTKU
nH(pOpMaLIUY B CUCTEME
[udpossie cueTunku
ANEKTPOIHEPTUHU.
Texnuueckue
XapaKTePUCTHUKH.
HacTtpoeunslie mapameTpsl.
CepBuUCHBIE BO3MOXHOCTH,
(YHKIMU ¥ UX HACTpOMKa.
[IporpamMmMHoe obecrieueHue.
YcrpoiicTBo cbopa u

=~




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

nepeaaun qanubix (Y CILI).
TexHnuueckue
XapaKTEPUCTUKHU.
Konduryparus u HacTpOUKH.
Opranuzanus neHTpa
00pabOTKHN JaHHBIX.
TpebGoBanus k
uH(ppacTpykType u
arrmapaTHoOW 4acTH.
YCTpOHCTBO KaHAIIOB CBS3U
YpoBHU cOOpa TaHHBIX.
YHuBepcanbHbIi
ACUHXPOHHBIN IIPEMO-
nepeaaruuk. MHTEpdEHCHI.
Kanaunsi cBs3u 8 AUMCKYD.
CocTtaB 1 Ha3HaueHUE
MIPOrpaMMHOTO KOMILJIEKCa
cuctembl ACKYD Cocras
KOMILJIEKCa MPOrpaMMHOTO
obecnieuenus. Moynb
aJIMUHHCTPATOpPa CUCTEMBI.
KoMMmyHuKanmoHHBIN
MOAyJib. ba3a naHHBIX.
Monynb cyOBEKTOB phIHKA
AJIIEKTPOIHEPTHH ¥ MOITHOCTH.
CnpaBounuku. Moaynu
pocMoTpa U 00paboTKH
JaHHBIX. Moaymnu 3Kcropra-
HWMIIOPTA.

Ilpomescymo
yHas
ammecmayus

TectupoBanue

Hem

Paznen

npeamer) Illomepu u snepeocoepesrcenue

HaumenoBan
ue
JTUCITUATIITAH
(Monyneit)

Coneprxanue TUCIUTLTAH
(Momyeit)

®opma TK

KomnuuectBo
JacoB

Ilomepu u
aHepeocohepe
Jcenue

XapakTepucTuka mpoOIeMbl
CHIKEHUS TTOTEPh
AIEKTPOIHEPTUU
AKTyalTbHOCTb 3a/1a4u
CHIKEHUS ITOTEPH
AJIEKTPOIHEPTUU. 3HAYEHHUS
MOTEPH AJIEKTPOIHEPTUHU B
sHeprocucreMax PO.

Tecmuposanue
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ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

OcHOBHBIE TOHATHS U
onpeneneHus. Y KpynHeHHas
CTPYKTypa GaKTUYECKUX
MIOTEPH JIEKTPOIHEPTUU.
Hebanancel anekTposHeprun
Ha oObekTax. HopmupoBanue
IIOTEPH AJIEKTPOIHEPTUU.
CrpyKkTypa noTeps MOIIHOCTH
U JIEKTPO3HEPIUU B
AJIeMEeHTax
ANEKTPOIHEPIETUYECKUX
CUCTEM U CUCTEM
INMEKTPOCHAOKEHHUS.
HeranbHas cTpykTypa
OTYETHBIX NoTeps. [loTepu
MOIIIHOCTH B BO3AYLIHBIX U
KaOCBHBIX JTU-HHIX
pa3IMYHBIX KJIACCOB
HanpsbkeHus. [lorepu
MOIIIHOCTH B CHJIOBBIX
tpancopmatopax. [Torepu B
JOTIOJIHUTEIIbHOM
000pyTI0BaHUHU TTOCTAHIUH.
Pacxon anextposnepruu Ha
COOCTBEHHBIE HYXK/IbI
noxacraniuii. Cucrema yuera
ANEKTPOIHEPTUH.
Kommepueckue norepu.
Tpan3uTHbIE IOTEPH.
@akTopbl, BIUAIOIINE HA
OTJIENIbHBIE COCTABIISIFOIINE
oTepb. MeToab! OLIEHKH U
aHaJln3a MoTephb
AJEKTPOIHEPTHH.
XapakTepucTUKa METOJIOB U
JITOPUTMOB pacyeTa NoTepb
3neKTposHepruu. Pacuer
YCIIOBHO-IIOCTOSIHHBIX NIOTEPh
MOIIIHOCTH U 3JIEKTPOIHEPTUU
B 000pYZ0BaHUH
AJIEKTPUYECKUX ceTeil. Pacuer
Harpy304HbIX IOTEPh
MOIIIHOCTH U 3JIEKTPOIHEPTUU
B JIEMEHTAX JJIEKTPUUECKUX
ceTed. XapakTEepUCTUKH
rpaduKOB Harpy3KH.
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ue (Mopyieit) 4acoB
JUCLUILINH
(MotyIeit)
WNHuterpupyromue

MHOXxuTeNH. Pacuer nmotepb
AIIEKTPOIHEPTUH 110 TPaPUKyY
Harpy3ku. Merozsl
OIpe/ieNICHUs] Harpy304HbIX
MOTEPh: METO] HAaOOIBLINX
Harpy3oK, METOJl CPETHUX
Harpy3oK, METOJ] CPETHUX
CYTOK, METOJ, TTI03JIEMEHTHBIX
pacueToB. AHanu3
TEXHUYECKUX TTOTEPb.
CoBpeMeHHbIE TPOTrpaMMHBIE
KOMIUIEKCBI IO pacueTy
noteps: TpeboBaHus k
MIPOTPaMMHBIM KOMILJIEKCAM,
HCIIOJb3YEMBIM JIJIS1 PACUETOB
norepb. Ux BO3MOKHOCTH U
XapaKTEPUCTUKH.
WNnpopmanronHas
00ecre4eHHOCTh PacueToB.
JloCTOBEpHOCTH OLIEHKH
noteps. [IpeacraBienue
pe3yJIbTaTOB OLEHKU MOTEPD.
MeponpusaTusi 10 CHUXKEHUIO
MOTEPh JIEKTPOIHEPTUU U
OIIEHKA UX YKOHOMHYECKOM
3¢ (PEeKTUBHOCTHU B
COBPEMEHHBIX YCIIOBHUSX.
Knaccudukanms
MEpONPHUITHI IO CHUKEHUIO
MOTEPh AJIEKTPOIHEPTUH.
[TpoGieMbl BHEIpEHUS
MEPOINPHUATHH 110
COKPALICHHIO MOTEPD
AIIEKTPOIHEPTUHU B
COBPEMEHHBIX YCIOBHUSX.
CoBpeMeHHBIE KpUTEPUHU
OLIEHKH 9KOHOMHYECKOMN
3¢ PEeKTUBHOCTH MMPOEKTOB:
YUCTBINA JUCKOHTUPOBAHHBIN
JI0XOJI, BHYTPEHHSSI HOpMa
JIOXOJHOCTH, UHTETPAJIbHBIN
CPOK OKYIIa€MOCTH,

AUCKOHTHUPOBAHHBIC 3aTPATHI.

Konkypupyrommue 3¢ ekt
OrnpezeneHre ONTUMAIbHBIX




HaunmenoBan

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

3HAQ4YCHMI 1apaMeTpOB
EKTPUYECKUX CETEH NpU
MPOEKTUPOBaHUU. BIOOD
CEYEHUI IPOBOJOB U KU
Kabeneil 1 HOMUHAIBHOTO
HaNPSDKEHUS 110 YCIOBUAM
SKOHOMUYECKOH
11€J1eCO00pa3HOCTH NPU
IIPOEKTUPOBAHUHU (CM. KypC
DNEKTPUYECKUE CETH
AIEKTPONHUTAOIINX CUCTEM).
OpranuzanuoHHbIE
MEPOIPUATHS 110 CHUKEHHUIO
IIOTEPB DIIEKTPOIHEPTUN.
OnTumu3zanus peKuMoB 10
HaIPSDKEHUIO U PEaKTUBHON
MoIHOCTH. OnTUMHU3aLuUs
ypOBHS pabouero
HanpspkeHus [lonstue
€CTECTBEHHOI'0 U
SKOHOMMYECKOTO
pacnpeneseHns MOIHOCTEN B
3aMKHYTBIX CETSX.
Pa3mblkaHNE 3aMKHYTBIX
ceTell B ONTUMAaJIbHBIX TOUKaxX
OnTumuzanus peKxuMoB
paboTHI TpaHCPOPMATOPOB HA
MoJIcTaHIMAX. BblpaBHUBaHME
3arpy3ku (a3 JuHUM.
IloBpIIIEHNE YPOBHS
AKCIUTyaTaly CETH.
TexHnuecknue MeponpuaTUs
10 CHUKEHHIO TIOTEPD
AJEKTPOIHEPTHH.
KoMnencanus peakTuBHON
MoIIHOCTH. BBI6OD
VCTOYHHKOB PEAKTUBHOMN
MoIHOCTH. CHUKEHNE
HEOJIHOPOJAHOCTH 3aMKHYTHIX
cerel. IIpononbHas
€MKOCTHasi KOMITEHCAIUs
UHAYKTHBHOIO
CONPOTUBIICHUS JIMHUI
ANEKTPONEPENAYH.
PerynupoBanne moTokos

MOINHOCTHU B 3aMKHYTBIX
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ceTsax. Meponpustus 1o
PEKOHCTPYKIIUH CETH. 3aMeHa
CYILECTBYIOLIHUX IIPOBOJOB
JUHUN U TpaHCHOPMATOPOB
nojctaHiuil. CTpOUTEIBCTBO
HOBBIX JIMHHUI U
TpaHc(hOpPMaTOPHBIX
HOJICTAHIIMKU. YBEINYECHUE
HOMHHAJIBHOT'O HAIIPSIKEHUS
CETH.
Ilpomesrxcymo TectupoBanue Hem
Yynas
ammecmayus
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK
PykoBoaurens Bneenen Kosanes ALV,
TOBH Waermupratop RO9bc37b9-KovalevDmI-bi54cea? J.1. KoBanes
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
Ceeaenun o Bnagensue L3N M3K H H
Sl Bragenel, CenweepcTtos H. 1. i
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