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
«Peneinnan 3auuma u agmomamu3ayusn 31eKMpoIHEPZEMUYECKUX CUCEM

Paznen(npeamer) Teopemuueckue 0cnoswl 31eKmpomexHuKu

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

JTVCIIUATUTAH

(Momyeit)
Teopemuueck HauanbHubie cBenenus 00 Pewenue 3a0au 44

ue 0CHOBbL 3JIEKTPOMArHUTHOM TIOJIE.

aeKmpomex OOm1re MoIoKEHHS

HUKU ANEKTPOHHON TEOPHH.

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




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

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

Pasnen(npeamer) Inekmpomexanuxa

ue
JUCITUATIITAH
(Monyneit)

Hanmenosan

Conepxanve TUCIUTLIIAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB

AaHUKa

Onexmpomex

DNeKTPUYECKHE MAIIIUHEI.

Tpancdopmaropsl. Pesxxumsl

Pewenue 3a0au

44




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

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




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

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

Pasnen(npeamer) Ocrogvl 31exkmpode3o

nacHocmu

HaunmenoBan
ue
TUCITUATIITAH
(Monyneit)

Conepxanve TUCIUTIIAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB




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

91eKmpobe3o KOMILIEKC Mep U

nacrocmu MEpOINPHUATHH,

00ecreunBarOIINi
0e301acHOCTh paboT B
ANEKTPOYCTAaHOBKAX.

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




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

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

HcneiTanue HU30JIAINH,




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

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

peanu3anys pa3InyHbIMU

TUIIAMHU DJIEKTPOCTAHIUM.

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

BrikirouaTenu Harpys3Kku; -

pa3beIMHUTENN, OTACITUTEIH
¥ KOPOTKO3aMBIKATEIIH.

CHHXpOHHBIE T€HEPATOPHI.

Turbl, mapameTpsl. CUCTEMBI

oxyaxaeHusi. CucremMsl
B0O30yx1eHus. CHUITOBBIC

TpanchopmaTopsl. T,
napameTpsl. CHCTeMBI

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

TpaHc(hOpMaTOpPOB.




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

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

NOACTaHIINH.




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

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

JTaHHBIM TpaHcopmaropa.

Onpenenenue noTepb
MOIITHOCTH B
TpaHchopmaTope.
TpexoOMoTOYHBIE

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

aBTOTpaHCc(hOpMaATOpaMHU.

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




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

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

TpaHchopmaTopa.

Paznen(npeamer) Pacuemut moxkoe KOpOmMKUX 3aMbIKAHUTL




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

JCITUTLIAH

(MotyIeit)

Pacuemui OO6mue cBeaeHus 00 Pewenue 3a0au 32

MOK08 AJIEKTPOMArHUTHBIX

KOPOMKUX MePEeXOAHBIX MpoIleccax.

3aMbIKAHULL KopoTtkue 3aMbIkaHus U UX

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




ue
JUCIUTILIN

(MotyIeit)

HaumenoBan Coneprxanue TUCUUTLITAH

(Mopyieit)
H

®opma TK

KonnuectBo
4acoB

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

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

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

3amemienns. Onaodaznoe K3.

Paznen

npenmert) Ilepexoonvie 3n1ekmpomexanuueckue npoyeccol

HanmeHnoBan
ne
JMCIIUTUINH
(MoyIeit)

CopepxaHuie TUCITUTLINH
(MopyIeit)

®opma TK

KonnuectBo
4acoB

Ilepexoonvie
aneKmpomexa
HuYecKue
npoyeccuwl

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

Hem

30




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

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

QJICKTPHUYCCKUX aIlllapaTOB:




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH

(Mopyieit)

®opma TK

KonnuectBo
4acoB

BBIKJIIOYATEIIEH HAIPY3KH,

HanpspkeHus. OrpaHudeHue
tokoB K3. U3mepurenbubie

BBIKJIIOYATENCH,
pa3beACHUTEIIEH,

OTJICTUTEICH,
KOpPOTKO3aMbIKaTENEMH,
NpeoXpaHUuTENEeH,
HU3MEPUTEIIbHBIX
TpaHcGOpMaTOPOB TOKA U

TpaHc(hopMaToOpbl 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. DUHAHCOBBIN

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

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

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




HaumenoBan Copepxanue TUCLHUILUINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JCITUTLIAH
(MotyIeit)
MoKa3arelyie KayecTBa
ANEKTPOIHEPTUH.
OpranuzanvoHHbIe 3a1a4n
yIpaBiIeHUS KaYeCTBOM
anekTposHeprun. KonTposs u
aHaJIN3 KauecTBa
anekTpodHeprun. CrocoOsl 1
TEXHUYECKUE CPEJICTBA
o0ecrieueHus KauecTBa
AIEKTPOIHEPTHU
Paznen(npenmer) Hadescnocme cucmem 31eKmpocHadIceHus
Haumenoan Copepxanuie TUCIUTLINH ®opma TK KonuuecTtso
ue (MopyIeit) 4acoB
JICITUTUTAH
(Momymeit)
Haoeoicnoem OO6mmue cBeICHUS O TCOPUH Hem 24
b cucmem HAJC)KHOCTH TEXHUYICCKHX
91eKMpOCHab CHUCTEM:
HCeHUS AIEKTPOIHEPTCTUUCCKUX
(D2C) u cucrem

anekTpocHabxenus (CIC).
HaznexxHOCTh B TEXHHKE U
SHEpTeTUKE. 3a7aun
HAJEKHOCTH TIPH
MPOSKTHPOBAHHUH U
JKCILTyaTaluu
AIIEKTPOIHEPTETHIECKUX
cucteMm. BrnusiHue npuHIKIIOB
MOCTPOEHUSI 1 OCOOCHHOCTEN
yIpaBIeHUS TpU
skcrryatanuu COC Ha
YPOBEHB HAJEKHOCTH
ANEKTPOCHAOKEHUSI.
TpebGoBaHusI HOPMATUBHBIX
nokymeHToB. Kateropuun
AJIEKTPOTIOTPEOUTEIEH 10
HaJIE)KHOCTH
AIIEKTPOCHAOKEHUS.
[TpuuuHbl U puzHUECKUe
OCHOBBI BOSHHKHOBCHHSI U
passurtus aBapuii B COC.
Krnaccudukanus aBapuii.
Knaccudukanus oTkazos.
®dusunyeckas mpupoaa OTKa30B
ANEeKTpooOOpyIoBaHusl. [5].




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

Maremarnueckuil anmnapar,
UCIOJIb3YEMbBIN B TEOPUU
HAJICKHOCTH TEXHUYECKUX
(3TIEKTPOIHEPTETUYECKHX )
cucreM. Teopus
BEPOATHOCTEH (OCHOBHBIE
MOHSTHUS, OCHOBHBIE TEOPEMBI,
CIIy4aifHbIE BEIMYMHBI U
3aKOHBI UX paclpeaeicHus).
OCHOBHbIE TOHATHS U
OIpe/ieNICHUs! TEOPUU
HaZie)kHOCTU. EnnHuYHBIC 1
KOMIUIEKCHBIE TIOKA3aTEIH.
XapakTepUCTUKH
HAJIEKHOCTH. 3aKOHBI
pacnpesienieHus CIIy4aiHbIX
BEJIMYUH B 3a/1a4ax
HAJECKHOCTH
INMEKTPOCHAOKECHHUS
(bnHOMHUHAIILHOE
pacnpezeneHue,
pacnpenenenue [lyaccona,
MOKa3aTelbHOe
pacnpeneleHue, 3aK0H
PaBHOMEPHOTO
pacnpeneneHus
BEPOSITHOCTEW, HOPMAJIbHBIN
3aKOH paCIpEeJeIeHHs], TaMMa-
pacrnpezeneHue,
pacnpenenenue BeiiOymnna).
Meroasl pacuera rokasaTeneu
HaJIEKHOCTH CUCTEM
ANEKTpOCcHaOX)eHus. MeToa
pacueTa nokasarenen
HaAEKHOCTHU C
HCIIO0Ib30BaHUEM MOJIENei
CIIyYailHBIX MPOIECCOB.
IIpouecchl 0TKa30B U
BOCCTAHOBJIEHUI
OJIHODJIEMEHTHOMU CXEMBI.
Cucrema, cocrTosas U3
MOCJIeI0BAaTEIbHBIX
BOCCTaHAaBIIMBAEMBIX
aneMeHTOoB. Cucrema,
COCTOSIIIAs U3 MapaJlIeIbHO
COEIMHEHHBIX




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

BOCCTaHABIIMBAEMbBIX
aJieMeHTOB. Pacuer
MmokasaTelieil HaEéXKHOCTH C
YYETOM PEMOHTHBIX
COCTOSIHUM U
MpeIHaMEePEHHBIX
OTKJIFOUCHHUM IJICMEHTOB.
Mertobl pacueTa mokaszarenen
HaJIEKHOCTH CXEM
AJIEKTPOCHAOKEHHUS 110
CPEeIHUM 3HAYECHUSIM
BEPOATHOCTEN COCTOSTHUS
anemMeHToB. CpenHue
BEPOSATHOCTH COCTOSIHUS
aneMeHTa. BepostHocTH
OTKa30BOI'0 H OE€30TKa30BOr0O
COCTOSIHHSI CXEM C
MOCJIEIOBATEILHEIM
COCIUHCHHUEM DJICMEHTOB.
BepositHOCTH 0TKa30BOTO U
0€30TKa30BOI'0 COCTOSTHUS
CXEM C MapajjieIbHbIM
COCIUHEHHUEM DJIEMEHTOB.
Merto aHanmu3a BEpOATHOCTEN
COCTOSIHUM CUCTEMEL. MeTo ¢
UCIIONIb30BaHNEM (OPMYIIbI
IIOJIHOW BEPOSITHOCTH.
MeToabl CTpYKTYpHOTO
aHaJan3a CI0XKHBIX CXEM U
HCITOJIb30BaHUE UX JIJIS
OIICHKH HaJIEKHOCTU. MeToIbI
(bopmanuzaum npu
COCTaBJICHUH PAaCUYETHBIX CXEM
10 HaIE)KHOCTHU € YYETOM
(G YHKIIMOHUPOBAHUS CUCTEM
CETEBOI U CUCTEMHOM
ABTOMAaTHUKH, PEIEHHON
3aIlUThI, OTIEPATUBHBIX
TEePEKITIOYCHUI.

Pa3nen

npeamet) AC/]Y u ynpasnenue pexcumamu pabomot cemeit

HaumenoBan
ne
JMCIIUTUIMH
(MotyIieit)

CopepxaHuie TUCITUTLINH
(MofyIeir)

®opma TK

KonnuectBo
4acoB




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

[IpeumyiiectBa mpu cozqaHuN
equnor D0C (EDC) Poccun.
HNudopmanus B AC/LY.
N3mepenne u KonupoBaHue
unpopmanuu. Kanansl cBsizu.
[Tepenaua nuckpeTHOM
unpopmanuu. Moaymsmus
curHaiia. MHOrokaHaJibHbIE
KOJOUMITYJIbCHBIE YCTPOMCTBA
TesneMexaHuku. [lonsatue
pexxuma D9C. Tlonsarue 00
ONTUMATBHOCTU PEKUMOB
99C. Kpurepuu
ONTUMAIBHOCTH.
Orpanuuenus,
HaKJIaJIbIBa€MbIe Ha
¢busnueckre mapaMeTpsl U
yCJIOBHS paOOThI OCHOBHOTO
obopynoBanus. LleneBbie
(GYHKIIMM U OTpaHUYEHUS TIPU
pacyeTe ONTUMAIIbHBIX
pexumMoB pabotel DIC. Bus
MIJITAHUPOBAHUS PEKUMOB
99C. XapakTepuCTUKU
rpaduKOB Harpy3KH.
[Iporuo3upoBanue CyTOUHOTO
rpaduka Harpy3ku. MeTo bl
MIPOTHO3UPOBAHUS CYTOUYHOTO
rpaduka Harpy3KH.
HcTouHNKH peakTHBHOU
MotHocty B 9IC. Ilonstue
00 onTUMaIEHOM
pacnpeneneHnn peakTUBHOU
Harpy3Ku MExIy
HMCTOYHMKAMU PEAKTUBHOM
moiHoctHu. [Tonsitre 00
SKOHOMUYECKH
1esaecooopa3Hoit
KOMIIEHCAIIMU PEaKTUBHOMN




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

MOIIIHOCTHU B
pacnpeeuTeIbHbIX CEeTAX.
OnrtumManbHOe pa3MelieHne

Oarapeil KOHJIEHCATOPOB B
pacupeaeaInuTenbHbIX CETIX C
Y4eTOM HU3MEHEHUS

HaIPSDKEHUS.

Paznen(npeamer) Aemomamusupoeannvie uHPOPpMaAyUOHHO-UZMEPUM EIbHBLE

CUCINEMbBL KOMMEPUECKO020 yuema IJIeKmMpOoIHepcuu

HaunmenoBan ConeprxaHue AUCIUTUINH ®dopma TK KonnyectBo
ue (Mopyeit) 4acoB

JMCIUATUTAH

(MoyIeit)
Aemomamuszu OcHOBHBIE 33J]a4H Kypca. Pewenue 3a0au 24

posanHvle ABTOMaTH3aIUs yueTa
ungopmayuo AJIEKTPOIHEPTHH -

HHO- WHCTPYMEHT ITOBBIIICHUS

usmepumesnbH 3 peKTUBHOCTH TpoIiecca

ble cucmembl MIPOM3BO/ICTBA, IIEPEIAYH,
KOMMEPUecKo pacripeiesieHus 1

20 yuema noTpedieHus
91eKMpPoIHeED anekTposHepruu. Lenu u
euu 3aJla4d, peraeMbie CUCTEMOM.

[TpuUHIUITBI TOCTPOCHUS
COBPEMEHHBIX CHCTEM
ACKYD. TpeboBanus k
cucteme ACKYD, npaBuia
y4eTa 3JEeKTPOIHEPIuu U
MomHocTu. [IpaBuna yuera
AIIEKTPUUYECKON IHEPTUH.
TumnoBsle TEXHUUECKUE
TpeOOBaHUs K Cpe/ICTBaM
aBTOMATH3AIMU KOHTPOJIS U
ydeTa JIEeKTPOIHEPTHU U
morHoctu Juist ACKYD
sHeprocucteMm. CocTaB U
TpeOOBaHUs K KOHCTPYKLIUH.
IToka3aTenu Ha3HAYEHUSI.
TpeGoBaHwMs 10 TUTAHHUIO,
MIPOTPaMMHOMY
o0ecrevYeHno, yCTOHYMBOCTH
K KJIIMMaTHYECKUM U BHEITHUM
BO3/CHUCTBUSAM, O€3011aCHOCTH,
HAJIC)KHOCTH,
METPOJIOTHUECKOMY




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

00€eCTeYeHnI0 U
TEXHUYECKOMY
00CITYKHBaHHUIO.
Opranu3zanus ToYeK U IpyI
yudeTa 3JIeKTPOIHEPIUu.
OcHoBHBIE OIIpeIETCHUS U
TepMuHbl. TpeboBanus K
YCTaHOBKE CPE/ICTB
KOMMEPUYECKOI0 U
TexHu4eckoro yueta. Llemaun
yueTa 3JIeKTPO3IHEPTUu.
OyHKIMY U 3a7a49U
ANNCKYD npennpustuii
cereil. 3agaun AUMC KYD
OBITOBBIX TIOTPEOUTEIICH.
Drarnbl co3aHus U BBOJIA B
AKCIUTyaTaIl0 CUCTEMBbI
ACKYD. IIpennpoextHoe
o0cIieIOBaHHE MTPEIIPUSITHS.
Pa3paboTka TexHHUECKOTO
3amanus. MoaepHu3anus
M3MEPUTENIbHBIX KOMIIJIEKCOB.
TexHopabouee
MIPOEKTHUPOBAHUE
MH(OPMALIMOHHO-
U3MEPUTEIIBHOTO U
MH(}OPMALIMOHHO-
BBIYUCIIUTENLHOTO
KoMIuiekcoB. Pa3zpaboTka
JIOKYMEHTOB I10
METPOJIOTHYECKOMY
00ecIeyeHuIo.
Komnnekranus.
CTpouTenbHO-MOHTaKHBIE
pabotsl. [TyckoHamanouHbie
paboTsl. OnbITHAS
JKCIUTyaTauus. Y TBEPKICHHE
TUIIA CPEJICTBA U3MEPEHUS U
aTTecTalus METOIUKH
BBITTOJIHEHUS U3MEPEHUH.
HcnbiTanue Ha COOTBETCTBUE
TEXHUYECKUX TpeOOBaHUI
00BEAMHEHHOT O PhIHKA
sHepruu. Ilepenaua
ABTOMAaTU3MPOBAHHOMN
H(pOpPMaIIMOHHO-




HaunmenoBan

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

W3MEPUTEIIBHON CUCTEMBI B
IIOCTOSTHHYIO KCILTYaTalluIo
W3mepenue sHepruu u
MOIIHOCTH, ITOTPEIIHOCTH
u3MepeHuil. MeTobl
U3MEpPEHUSI MOLIHOCTH.
NHIyKIIMOHHBIN CYETYHK.
[udpoBsie cCuETUUKH.
[TorpemuocTu U3MepeHuN.
Hebananc 3nexTpo3Hepruu u
MoumHocTu. Kommepueckue
norepu. CTpyKTypa 1 cOCTaB
U3MEPUTEIILHOTO KOMILIEKCa
ACKYD3 U3mepurenbHbIi
kanai. Tpancdopmarops
TOKa, TpaHC(HOPMATOPBI
HaIpsHKEHUs, BTOPUYHbBIE
LIEeNU, CYETUYUKU
ANEKTPUYECKOU JHEPIUHU.
BnusiHue 351eMeHTOB Ha
METpPOJIOTHYECKHE
XapaKTEPUCTUKU U3MEPEHUM.
WNHupopmaninoHHbIi KaHa.
Opranu3zanus KaHajaoB CBA3U
B COOTBETCTBHE C
HEpapXUUYECKOU CTPYKTYpOi
npeanpusaTus. Tumsl
YCTPOMCTB CBSI3U U KAHAJIOB
nepeaayu JaHHbIxX. Mx
HaJE)KHOCTb U MTPOITyCKHAs
crocoOHoCTh. TpeboBaHus U K
PE3EPBUPOBAHUIO KAHAJIOB
CBsI3U U 0030p
CYILECTBYIOIIUX PELICHUM.
VYerpoiicTBo cbopa 1
nepenaun qaHueix (Y CILI).
Haznauenue. TpeGoBanus k
(YHKIIMOHATILHOMY COCTaBY,
napaMmerpam, XpaHeHHUIo
naHHbIX LlenTp 0O6paboTku
naHHbIX. [lepedyenn
pemaeMsbIx 3a1a4. CocTaB
CTPYKTypa IporpaMMHO-
anmnapaTHbIX CPEJCTB.
TexHuueckue cpeacTna

HU3MCPCHHA, XPAHCHUA,




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

nepenayn u 00paboTku
uHbOpMaLUU B CUCTEME
[udpossie cueTunku
JIEKTPOIHEPI UH.
Texnuueckue
XapaKTePUCTUKH.
Hacrtpoeunslie mapameTpsl.
CepBHCHBIE BO3MOXHOCTH,
(GYHKIMU ¥ UX HACTPOMKA.
IIporpammHoe obecnieueHue.
YcrpoiicTBo coopa u
nepenaun faHubix (Y CILI).
TexHuueckue
XapaKTePUCTHUKH.
Kondurypanms u HacTpoiKu.
Opranuzanus eHTpa
00pabOTKH JaHHBIX.
TpebGoBanust K
UHPPACTPYKTYpE U
anmnapaTHoM yacTtu.

Y CTpolcTBO KaHAJIOB CBSI3U
YpoBHU cOopa JaHHBIX.
YHuBepcanpHbII
ACHUHXPOHHBIH IpeMo-
nepenaTyuk. UaTepdeiico.
Kanansl cBsa3u B AUMCKYO.
CocraB 1 Ha3HaueHUE
IPOTPaMMHOT0 KOMILIEKCA
cucrembl ACKYD Cocras
KOMILJIEKCa MPOrpaMMHOT0
obecnieuenus. Monynb
a/IMUHUCTPATOPA CUCTEMBI.
KoMMmyHHKanmOHHBIN
Moayib. ba3a naHHbIX.
Monynb cyOBEKTOB pbIHKA
3JIEKTPOIHEPTUU M MOIITHOCTH.
CnpaBounuku. Moaynu
IpOCMOTpa 1 00pabOTKH
JaHHBIX. Moaymnu 3Kkcropra-
UMIOpTA.

Paznen

npeamer) Hugposas peneiinaa 3auwuma

Hanmenosan
e
JVCIIUTLIINH

(Monyneit)

Conepxanve TUCIUTIIAH
(Momyeit)

®opma TK

KomnunuectBo
JacoB




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JTUCUHUTLITNH
(MotyIeit)
Hughposas | OOmIKE BONIPOCHI BBITIOTHEHHUS Hem 22
penetinas Y IPUMEHEHUS
3awuma MHUKPOIPOLIECCOPHBIX 3AIUAT
Oco0eHHOCTH aNropuTMOB
(GyHKIMOHUPOBAHUS
MHUKPOIPOLIECCOPHBIX
[IpoexTupoBanue cucreM
pEeNeHHON 3alIUThI,
BBITIOJIHSIEMBIX Ha
MHUKPOIPOLIECCOPHBIX
TepmuHanax CrnenuaabHbIe
BOIIPOCHI IPUMEHEHUS U
JKCIUTyaTaluu
MHUKPOIPOLIECCOPHBIX 3aILIUT
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
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MNognncaHo 3N1eKTPOHH

0i nognucbio PrE0Y BO «HUY « M3IU»

CeepeH

vA o Bnagensue L3N M3KU

AlT.

Bnageney,

KpoxuH A.T.
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Kpoxun




