IIPOTPAMMA
BCTYHNUTEJBHBIX HCIIBITAHUH B MATUCTPATYPY 11O
HAIIPABJIEHUIO 13.04.02 - < QJIEKTPOSHEPT'ETUKA U
SJIEKTPOTEXHUKA» ®TBOY BO «IATECTAHCKUU
TOCYJIAPCTBEHHBIVM TEXHUYECKUI YHUBEPCUTET»
HA 2025/2026 YYEBHBIN 'Ol

Copep:xaHue BCTYNUTEIbHOI0 IK3aMeHa

CucreMbl JIEKTPOCHAKEHU S

OOmue cBeleHUA O CHUCTEMaxX JJEKTPOCHAOKEHHUS Pa3IUYHBIX OOBEKTOB U UX
XapaKTepHbIE OCOOCHHOCTH;, OCHOBHBIC THIBI JJIEKTPONPUEMHHUKOB U PEXHMBI HX
paboThl; METOJBI pacyeTa HHTETPATBHBIX XAPAKTEPUCTUK PEKUMOB M OIpeAeTICHUs
pacyeTHBIX 3HAYCHHMH HArpy30K; pEXKHMBI DJJEKTPONOTPEONIeHHs B CHCTEMax
AIIEKTPOCHAOKEHUST PA3IMYHOTO0 HAa3HAUEHUS; KauecCTBO SJIEKTPOIHEPTUU B cHCTEMax
AIIEKTPOCHAOKEHUS; METO/Ibl aHANIM3a HAJIC)KHOCTU B CUCTEMAX JIEKTPOCHAOKEHUSI.

3.]'IeKTp0Mal"HI/ITHI)Ie MNEePEXoAHbIC MPOIECCHI

BI/I}II)I KOPOTKHX SaMLIKaHHﬁ; 06HII/IC MCTOIUKHU pacucTa, CHCTCMA
OTHOCHUTCIIbHBIX COAMHMUIL, CXCMa 3aMCUICHNUA, YCTAaHOBUBIINCCS PCIKHUMbI TpeX(l)aSHOFO
KOPOTKOI'O 3aMbIKAHUS; HGYCTaHOBHBMHﬁCH PEKUM; TICPCXOAHBIC N CBCPXIICPCXOJHBIC
9.4.C. 1 COIIPOTUBJICHUSA; MCTOZbI PaCUCTa HCYCTAHOBUBIICTOCA KOPOTKOT'O 3aMbIKAHUA,
HCCUMMCETPHUYHBIC KOPOTKHUC 3aMbIKAHUA; MCTOJbI UX pacucTa, MPUMCHCHHC OBM JJIAA
pacydeTa JICKTPOMArHUTHBIX IIEPEXOAHBIX ITPOICCCOB.

DJIeKTpOMeXaHNYecKHe NMepexoIHble MPoecchl

CraTnueckas yCTOMYHUBOCTh JIEKTPUUYECKON CHCTEMBI; MPAKTHUECKUE KPUTEPUU
YCTOMUMBOCTH, METOJl MallbIX KoOJIeOaHMIi; CTaTHYecKas YCTOMYMBOCTh C Y4YETOM
JIEUCTBUS PETYISTOPOB BO3OYKICHHSI U CKOPOCTH; IMEPEXOJHbIe MPOIECCHl B y3Jlax
HAarpy3Kd CHCTEMBI, YCTOMYMBOCTH Y3JIOB HArpy3Kd; JAMHAMUYecKas YCTOWYUBOCTDH
ANEKTPUUYECKOM CHUCTEMbI; CIOCO0 IUIOLIael; aHaliu3 IMPOLECCOB C  YYETOM
(bopcupoBKU BO30YXACHUS; CIOCOOBI MPUOIMKEHHOTO PEIICHUs] YPAaBHEHHUS JIBHKECHUS
pOTOpa reHepeTopa; MOHATHE PE3yJIbTUPYIOIIEH YCTOMYMBOCTH; MPOLIECC BBIMAICHUS
reHepaTopa U3 CUHXPOHU3Ma, YCIOBUE PECUHXPOHU3ALINH.

ABTOMATHKA JHEProcUCTEM

Pa3HOBUIHOCTM aBTOMAaTHYECKUX CHCTEM pEryJIMpOBaHHS W aHaIU3 HX Ha
OCHOBE THUIIOBBIX 3BEHbEB; CUCTEMbI TEIEMEXAHUKHU B 3JIEKTPOIHEPIECTUKE; MPUHIUIIBI
aBTOMAaTMYECKOrO0 BKJIIOUEHMS CHUHXPOHHBIX MalllMH Ha MapajielbHyl0 pabdoTy;
Pa3HOBUIHOCTH aBTOMATHMYECKOTO MOBTOPHOTO BKIIIOYEHMSI; YacTOTHAas pasrpys3ka
ANEKTPOIHEPTETUUECKUX CHUCTEM; aBTOMATUYECKOE PEryJMpPOBAHHE HANPSIKEHUS U
PEaKTUBHOM MOIIHOCTH, YAacCTOThl M AaKTUBHOM MOIIHOCTH; aBTOMAaTHYECKOE
perynupoBaHue  BO30OYXKJIEHHS  CHUHXPOHHBIX  TI'€HEPAaTOpOB;,  aBTOMATHYECKOE
perynupoBanue koddpduireHta TpaHchopMali; PeryasTOpbl YacTOTHI BpAICHUS



TypOWH; TPOTHBOABAapUiiHAS aBTOMATHKA; AaBTOMATHU3aIUsl TMpollecca OTBICKAHUS
MOBPEKICHUH HA JINHUAX DJIEKTPOIIEPENAYH.

DJIeKTPOIHePreTHYECKNEe CUCTEMbI M CeTH

OO6mme cBemeHHS 00 OJIICKTPOIHEPTETUUSCKUX CHUCTEMaX M JJICKTPUYCCKHUX
CeTAX; MOHATHE PEKUMA JIEKTPUUECKON CEeTU M 3aJla4i pacyeTa peXKUMOB CETH; CXEMBbI
3aMEIICHUs]  3JEMEHTOB  JJEKTPUYECKUX CeTed W HX [apaMeTpbl; pacyeT
YCTAHOBUBILHMXCS HOPMAJIbHBIX U MOCJICABAPUUHBIX PEXKUMOB AJIEKTPUUYECKHX CETEH
pasnu4HON KOoH(purypanuu; 0amaHChl MOIIHOCTEH B 3JEKTPOIHEPTETUUECKON CHUCTEME;
KOMIICHCAIMsl PEAKTUBHOM MOIIHOCTH;, PETYJIMPOBAHUE HANPSIKEHUS W YacTOTHl B
ANEKTPOIHEPIreTUUECKOM CHUCTEME; pacueT IMOTEPh MOIIHOCTH M 3JIEKTPOIHEPTUH B
sanemeHTax OOC; OCHOBHbIE MEpPONPUATHS, HAMNPABICHHBIE HA CHW)XXEHHUE TIOTEPh
ANEKTPOIHEPTUU; TEXHUKOIKOHOMUYECKUE OCHOBBI MPOEKTUPOBAHMS DIECKTPUUECKUX
ceTell; BhIOOP KOHGUTYpAIMii CXeM M OCHOBHBIX MapaMETPOB JJEKTPUUYCCKUX CETEH.
KoncrpykrusHbii pacuet BJL

JHepPronuTaIue CHCTEMbI M JJIEKTPUYECKHE CeTH

TexHonornuecku npoiiecc IIPOU3BOJICTBA AEKTPOIHEPTUU Ha
ANEKTPOCTAHIUSAX; TJIaBHBIE CXEMBbI AJEKTPOCTAHIMUA M MOJACTAHIMI; BHIOOp yUMCTa U
MOILHOCTH TPaHC(POPMATOPOB; CXEMbI 3JIEKTPUUECKUX COEIAUHEHM; TJIaBHBIE CXEMBI
TOIl u TII; cxembl mUTaHusi COOCTBEHHBIX HYXKJ; OCHOBHOE 3JIEKTPOOOOpYIOBaHHUE
CTaHIIMM M TOJACTAHLUMN; PETYJIMPOBAHWE YACTOThl W AKTUBHOM MOILIHOCTH;
aBTOMAaTMYECKOE PEryJIMPOBAaHUE HAIPSKEHUS; KAa4eCTBO JIIEKTPUUECKOW 3SHEPIuu;
KOMIIEHCAI[Usl PEAaKTUBHOW MOIIHOCTH; PEXUMBI pabOThl 3JIEKTPUUECKUX CETEH;
PEXHUMBI pabOTHI JIEKTPUUYECKUX CETEH B COCTaBE IHEPreTUUECKOW CHCTEMBI; PEKUM
paboTel HEWTpanell B JJIEKTPOYCTAaHOBKAaX; TpadUKH >SJIEKTPUUYECKUX HATPY30K;
OCHOBHBIE CBEIACHHMS O KOHCTPYKLUMSIX BO3AYIIHBIX M  KaOaJeHHBIX JIMHUM
ANIEKTpONEpeay; OCHOBHBIE CBEACHMS O KOHCTPYKLIMM KaOened; mnapaMmeTpsl
ANEKTPUUYECKUX CEeTEeH; MPOEKTUPOBAHUE DJIEKTPUUYECKUX CETEHl; NPOEKTHPOBAHUE
ANEKTPUUYECKUX CETEH; OaaHC MOIHOCTH.

JIEeKTPOIHEPreTHKA

Ilepenaua u  pacmpeaeneHue  BJIEKTPOIHEPruu; oOUIMe CBEACHHUS 00
JJIEKTPOIHEPIreTUYECKUX CHUCTEMAxX; JIMHUM DJIEKTpONEpeauyd IIEPEMEHHOIO W
MOCTOSIHHOTO ~ TOKa;  MOHWXarolue U npeoOpa3oBaTeiabHblE  IOJCTaHIUU;
XapaKTepUCTUKU OOOpYAOBaHUA JIMHUW M TOJCTAHIMM; THUIBl KOH(PUTYyparuii
JJIEKTPUYECKUX CETEU; DJIEKTPUUYECKUE HATPy3KH Y3JI0B JIEKTPUUECKUX CETEH; CXEMBI
3aMelleHusl JIMHUM, TpaHC(HOPMATOPOB MU ABTOTPAHC(POPMATOPOB; pacCUeT PEKUMOB
JIMHUM DJIEKTPONEPEIaul U DJIEKTPUUYECKUX CETEW B HOPMAJIBHBIX M ITOCIEaBapUMHBIX
pexumax; OanaHChl aKTUBHOW M PEAKTUBHON MOIIHOCTH B IHEProCHCTEME, KaueCTBO
JJIEKTPOIHEPTUH; PETYJIUPOBAHME HANPSHKEHUS U YacTOTHI B JJIEKTPOIHEPIrETUYECKOU
CHUCTEME; METOBI pacyeTa IJIEKTPUYECKUX HArpy30K; METOJBI JOCTHKEHHMS 3aJaHHOTO
YpOBHS HAJECKHOCTH O0OOPYIOBaHUSA, CUCTEM JJIEKTPOCHAOXKEHUS; PEXKUMbl HEUTpaH;
HOPMAaTHBHBIC II0KA3aTEIM KadeCTBA DJJIEKTPOIHEPIMM; TEXHUYECKHE, COLMAIBHO -



SKOHOMHUYECKHE W DKOJOTHYECKHE TpeOOBaHMs, MPEABSIBISIEMBbIC K CHCTEMaMm
AIEKTPOCHAOKCHUS;

JIeKTPOMATHUTHASI COBMECTUMOCTD B JIEKTPOIHEPreTHKE

DNIeKTpOMarHuTHas 0OCTaHOBKA Ha OOBEKTaX JJICKTPOIHEPTETUKH; MUCTOUYHUKHU
MOMEX; YYBCTBUTEJIbHBIE K TMOMEXaM DJIEMEHTBHI, KaHAJIbl MEpeaaud MOMEX; YPOBHHU
MOMeX; IMOMEXOYCTOMYMBOCTh; METOJbl HCHIBITAHHA W CEpTHPHUKAIUU DJIEMCHTOB
BTOPUYHBIX IEMeM Ha NOMEXOYCTOMYMBOCTh; BJIUSIHUE TIOJEH, CO3/1aBA€MBbIX
YCTPOMCTBAMH  DJICKTPOIHEPICTUKH Ha OHOJIOTHMYECKHE OOBEKTHI; HOPMBI IO
JOMYCTUMBIM HAIMPSHKEHHOCTAM 3JIEKTPUYECKUX M MAarHUTHBIX MOJIEH MPOMBIIIJICHHOU
4acTOThl JUIsl TIepcoHana © HacedeHus; 3akoH P®d 00 snekTpoMarHUTHOU
COBMECTUMOCTH.

OnTuMu3anus B 3J1eKTPOIHEPreTHYECKUX CHCTEMAaX

PexuMBl 351€KTpOCTaHIMN U S3HEPTOCUCTEM; XapAKTEPUCTUKH AJIEKTPOCTAHIIUN U
UX PSKUMHBIC BOBMOKXHOCTH; O0aTaHChl MOIITHOCTH M SHEPTUH M UX TIOKPBITHUE;
JMCTIETYEPCKOE YIIPaBJICHUE B DHEPTCTUKE; METO/IbI OTPEICIICHHUS] HAUBBITOTHEUIITUX
PEXMMOB; HAUBBITOIHEHIIIECE paCTIPE/ICIICHNE HarPy3KH CUCTEMBI; pacTpeieicHIe
Harpy3ku B aHeperocucteMe ¢ 'DC u TOC; oxpaHa okpysxatoiei cpeipl 1
ONTUMAJILHBIE PEKUMBI; ONITUMATILHOU pacipeie]ieHUe aKTUBHON MOIIHOCTH B
HHEPreTUYECKON CUCTEME; TUIIbI OTPAaHUYEHUM MTPU ONITUMHU3ALMHI pPEeXUMa
SHEPrOCUCTEMBI; IPOTHO3UPOBAHUE JIEKTPONOTPeOIEHUS U TpadUKOB HArpy3KU
SHEPrOCUCTEMBI; MTOAXO0/AbI K ONTUMHU3ALUU PA3BUTHS SHEPTOCUCTEMBL; ONTUMU3ALIMS
YPOBHS HaJIE)KHOCTU paOOThl SJHEPTOCUCTEM; ONTUMAJIbHBIE 3HAYEHUS YaCTOThI U
HAIPSHKEHUSL.

IIpumenenne IBM B 3J1eKTpO3HEpPreTHKe

Bb160op cxeM mocTpoeHus! CeTH, aIrOpUTM BbIOOpa; BHIOOP CEUEHUs MPOBOJOB U
Kabenel B CeTSAX pa3IMUHbIX HA3HAYEHUM 1 HOMUHAJIBHBIX HAPSDKEHUN: yUeT (hakTopa
HaJC)KHOCTH MpPU MNPOEKTHUPOBAHUU DJIEKTPUUYECKUX CETEH; OCHOBBI pacyeTa
HOpPMAaJIbHBIX PEKUMOB CIIOKHBIX IEKTPUUECKUX CETEH; pacueThl OJHOPOIHBIX CETEH.

TexHuveckune cpeAcTBA AUCNETYEPU3ALNH TEXHOJIOTHYECKOTO
ynpaBJieHUsl

3aauu U CTPYKTYypa ONEPATUBHO - TUCIIETYEPCKOTO YIPABICHHUS
ANEKTPOIHEPTETUUECKUMU CUCTEMaMU; HH()OPMAIIMIOHHBIE OCHOBBI YIIPaBICHUS
(coobmienue, nHGOpPMAIIUS, CUTHAJ, TOMEX, KOJUPOBAHHUE); BUIBI U
KOJIMYECTBEHHbIE XapaKTEPUCTUKU ONIEPATUBHO - TUCIIETYEPCKON MH(OpMALINH;
npeoOpazoBaHue HHGOPMALIUK; IEPEHOCUYNKU UH(POPMALIMU, CUTHAJIBI KakK
MaTepHUalibHbIE HOCUTEIN UH(POPMALIUU, TOCTOBEPHOCTD Nepeaun nH(popmauy;
TEXHUUYECKHE CpecTBa cOOopa, epeaaun U 0TOOpaKeHHEe ONePaTUBHO -
aUcreTYepckoi nHGOpMaIuK; OlEHKa KauecTBa rnepeaadyn nHpopMauu, CHCTEMbI
TEJIEMEXaHUKH; MUKPOIIPOIIECCOPHBIE TEIEKOMIUIEKChI, CUCTEMBI TeIe00paboTKU
JAHHBIX; aBTOMATU3WPOBAHHBIE CUCTEMBI YITPABJICHUS dJIEKTPOIHEPreTHKE, HYHKINUN
u npuHIUIb TocTpoeHust ACY sHepreTuuecKux 00ObEeKTOB.



ook W

~

10.
11.
12.
13.
14.

15.
16.

17.

BOITPOCHI K BCTYIIUTEJIbBHBIM UCIIBITAHUAM
CUCTEMBI DJIEKTPOCHABXEHUA

TepMHHBI M ONpPEACIEHUSA: DHEPTOCUCTEMA, JIIEKTPOIHEPreTUUYECKAsl CUCTEMA,
CHUCTEMa JIJIEKTPOCHAOKEHUS, HE3aBUCUMBIM MCTOYHUK MUTAHUA, [IEHTP MUTAHUS,
I'TIII, PIT, TII, BHEUIHEE M BHYTPEHHEE DJICKTPOCHAOKECHHE.

Kareropun HageXHOCTH DJIEKTPOCHAOKEHUS MPHEMHHKOB  DJICKTPUUECKOU
sHepruu no I[1YD.

[loHsiTHE WHIWBUIYalbHBIX W TPYNIOBBIX TpaduxkoB Harpy3ku. Kosddurmment
(OpMBI, HCTIOTB30BaHNUSA, CITPOCA, MAKCUMYMa HArpy3KHU.

Mertobl pacyeTa 3IEKTPUYECKUX HAIPY30K.

[Topsimok pacdeTa Harpy30K o METOAY YNOPSAOUYECHHBIX HATPAMM.

PexxuMbl HEWTpanmu cucTeM SIeKTpOCHAOKeHWs HampspbkeHueM Bboimie 1 kB.
JIOCTOMHCTBA M HENOCTATKH PA3JIUYHBIX PEKUMOB HEUTPAJIN.

PexxuMbl  HEWTpald CHCTEM DJIIKTpOCHaOXeHUs HampspkeHueM 10 1 kB.
JIOCTOMHCTBA M HENOCTATKH PA3JIUYHBIX PEKUMOB HEUTPAJIN.

[loHATHS dYwWcila 4YAacOB HCHOJIB30BAHMS MAKCMMyMa HAarpy3ku W BPEMEHU
MAaKCHMAaJbHBIX ITOTEPD.

Pacuer romoBoro morpeGieHusi, HOTEPb MOIIHOCTA W MOTEPh AJIEKTPOIHEPTUU B
JIMHUSX JJIEKTPOIEPEIayuH.

Pacuer romoBoro morpe0ieHusi, MOTEPh MOIIHOCTH U MOTEPh IIEKTPOIHEPTUU B
TpaHchopmaTopax.

TexHUKO-7KOHOMHYECKOE CPAaBHEHNE BAPUAHTOB CHCTEM JJICKTPOCHAOKEHUSI.
TpebGoBaHus, MpeIbABISIEMBIC K CXeMaM 3JIEKTPOCHAOKEHUS.

PannanbHble, MarucTpaJbHble M CMEIIAHHBIE CXEMbl; WX PAa3HOBUIHOCTH.
JIOCTOMHCTBA ¥ HEJOCTATKU CXEM.

HNcTtounukn W  moTpeOuTeNnu  peakTUBHOM  MomHocTH. HeoOxoaumocTsb
KOMIIEHCAIIUN PEAaKTUBHOW MOIIHOCTH.

Pacder MOITHOCTH KOMIIEHCUPYIOIIUX YCTPOMCTB.

[TpuHIMIIBL paccTaHOBKHU KOH/ICHCAaTOPHBIX Oarapeit B cucreme
ANEKTPOCHAOKEHHUS.

Beibop umcia, KOHCTPYKIMH, MOIIHOCTH M MECTa YCTAHOBKHM CHJIOBBIX
TpaHCPOPMATOPOB B CUCTEMAX IIEKTPOCHAOKEHNUS

QJIEKTPOMAT'HUTHBLIE IMTEPEXOJIHBIE ITPOIIECCEHI

CUHXpOHHBIM TE€HEpaTop, €ro CONPOTUBIEHUA, QOPMYJIBl s pacuera
WHIYKTUBHOTO M aKTUBHOTO CONPOTHUBIICHUN B MMEHOBAHHBIX U OTHOCUTEIbHBIX
€IMHULIAX JJId ornpeaesieHus TokoB K3.

CunoBoit TpanchopMaTop, €ro CONPOTHUBICHUS, pacyeTHbIE (OPMYIBbI s
ONpPEACICHUS WHIYKTUBHBIX M AKTHUBHBIX COINPOTUBICHUA B HMMEHOBAHHBIX H
OTHOCUTEIIbHBIX €IUHUIAX ISl onpeaenaeHust TokoB K3.

Conportusnenust JIOII. ®usnyeckoe oObsicHenne. Dopmynbl g pacuera
VHIYKTUBHBIX U AaKTUBHBIX COIPOTUBIICHUH JUIsl onpeeneHust TokoB K3.

Pacder compoTuBieHHN TOKOOTPAaHWYHUBAIOIIETO peakTopa (OAMHAPHOTO W
CABOCHHOTO) B MMEHOBAHHBIX M OTHOCUTEIBHBIX €IWHHUIAX JJISI OMpPEACICHUS
TokoB K3.

[IpyHUKMIIBI COCTABIIEHUSI PACYETHOW CXEMbI U CXEMBI 3aMEIICHUS AJIEKTPUUECKON
CCTH.

[IpeobpazoBanue cxeM 3amMerieHus s onpeaeneHus Tokos K3.
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Uto Takoe cBEpXNEpPEeXOAHOM, NMEPEXOJHOM M YCTAHOBUBIIMMCA TOK KOPOTKOTO
3aMbIKAHUS.

Uro Takoe yJapHbIii TOK KOPOTKOTO 3aMbIKAHUS M KaK €r0 BEIYUCIIHTD.

Kak ompenenuth TOK Tpexda3HOro KOPOTKOro 3aMmblkaHus Ha 3axumax HH
CWJIOBOTO TIOHIDKAIOIIETO TpaHchopMaropa NpU MUTAHUM €ro OT CHUCTEMBI
0ECKOHEYHOM MOIIHOCTH (COMPOTUBICHUE CUCTEMBI PABHO HYJIIO).

ITopsnok pacyera Toka Tpexdasznoro K3 ms BeIOOpa 37IeKTPUUECKUX aIlllapaToB U
TOKOBEIYIIMX YaCTEH.

[Topsgok pacdera Toka Tpexdaznoro K3 mis BeIOOpa yCTaBOK PEIICHHON 3aIUTHI.
[IpaBuno 3KBHBAJIEHTHOCTH IPSMOW IOCIENOBATENRHOCTH. KOMIUIEKCHBIE CXEMBI
3aMelIeHus sl HecuMMeTpuuHbIx K3.

BiusiHue CUHXpOHHBIX U aCUHXPOHHBIX ABUraTeneil Ha Toku K3.

[IpakTrueckuii opsAOK pacueTa HeCUMMETpuUHbIX K3.

Bmusane APB Ha nepexoHOM Npouecc CMHXPOHHOW MalllUHBbI.

Meroa TUIIOBBIX KPUBBIX IIpU pacyeTe TOkoB K3.

DJIEKTPOMEXAHUYECKUE IMEPEXOJAHBIE TTPOHECCHI

[ToHsTHE CTATUYECKONW YCTOMYUBOCTH SJIEKTPUUECKON CUCTEMBI.

Kpurepun cratnueckoil ycTOM4MBOCTH HArpy3KH.

Harpy3ouHo-yrioBas XapaKTEepHCTHKa CHUHXPOHHOTO Te€HepaTopa, paboTarouiero
Ha MOIIHYIO SHEPrOCUCTEMY.

[ToHsTHE TMHAMUYECKON YCTOMYMBOCTH CHHXPOHHOT'O, TEHEPATOpa U €€ aHaJn3 C
MIOMOUIBIO TTPaBUJIA TUIOILAICH.

ACHHXPOHHBIN PEKUM CUHXPOHHOT'O T€HEPATOPa, EF0 OMACHOCTb.

ABTOMATHUKA SHEPI'OCUCTEM.

ABTOMaTHYECKOE PEryIUPOBAHUE PEKUMOB

ANEKTPOIHEPTETUUECKUX OOBEKTOB.

OcHOBHbBIE TPUHIUIIBI TIOCTPOEHUSI TPOTUBOABAPUIHOIN aBTOMATHKHU.
CoBpeMeHHbIE aBTOMAaTUYECKUE YCTPOICTBA yIIpaBICHUS

peXUMaMH SHEPTOCUCTEM.

TpeboBaHus K yCTpOMCTBAM aBTOMAaTHYECKOT0 MOBTOPHOTO BKiItoueHus (AlIB).
Haznauenue, npuHIMNI AEUCTBUS U KiIacCU(UKAIUS yCTPOMCTB aBTOMAaTHUYECKOTO
noBTOpHOTro BKItoueHus (AIIB).

ABTOomMaTnueckoe mnoBTopHOro BkItoueHue (AIIB) nunuit snextponepenauu.
OcoOennoctu npuMenenus AIIB g nuHM ¢ IBYCTOPOHHUM IMUTaHUEM.
ABTOMaTHUecKoe moBTOpHOTrO BKItOUeHHE (AIIB) cuioBbix TpanchopmaTopos.
Haznauenue, npuHIMI AEUCTBUS U KiIacCU(UKALMS yCTPOMCTB aBTOMAaTUYECKOTO
BKIIIOUeHHE pe3epna (ABP).

ABTOMaTHUeckoe BKIIOUeHHE pe3epBa (ABP) cunoBeix TpanchopmaTopoB.
[TyckoBbIe Opransl MUHUMAJIBLHOTO HaIpsKeHHs B cxemax ABP.

. ABTOMaTHuYeCcKOE BKJIIIOUEHHE T€HEpPaTOPOB Ha MapajuiebHyl0 padoTy. CrocoOsl

BKJIFOUEHUS TEHEPATOPOB, YPABHUTEIBHBIE TOKM 1 MOMEHTHI.

ABTOMaTHYECKOE  BKJIIOYEHHE TE€HEpaTOpoB Ha  MapajiebHyl0  pabory.
ABTOMaTHYECKHE YCTPOMCTBA TOUHOW CHHXPOHU3ALUY.

ABTOMAaTHYECKHE M TOJyaBTOMAaTHYECKHUE YCTPOMCTBA CaMOCHHXPOHHU3ALUU
TE€HEPATOPOB.

CucreMbl BO30YXKICHHMS CHHXPOHHBIX TeHeparopoB. HasHaueHue u BUIbBI
aBTOMAaTMYECKOro  perynupoBaHusi  Bo3Oyxaenus  (APB).  VYcrpoiicto
obicTpoaeiicTBYOMIeH GpopcupoBku Bo30yxkaeHus (YbD).

PerynupoBanue  peakTUBHOW  MOIIHOCTH W  HAaNpsDKEHHUS  Ha  HIMHAX
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3JIEKTPOCTAHIMH YCTPOUCTBAMHU aBTOMATHYECKOIO perynupoBaHus
B030yxneuus (APB).

[IpyHUKMOBl  peryaupoBaHHWs 4YacTOThl BpAllCHUS W AKTUBHOM MOIIHOCTH
JHEpProarperaros.

ABTOMAaTHYECKOE PEryJupOBAaHUE HANpPsDKEHUST B DJIEKTPUYECKHX  CETSX.
Ynpasnenue PITH cunoBeix Tpancopmatopos.

ABTOMAaTHYECKOE PEryJUpOBAaHUE HANpPSDKEHUST B DJIEKTPUYECKUX  CETSX.
VYmpasnenue 6aTapesiMu KOHJICHCATOPOB.

DJIEKTPOOHEPTETUYECKHWE CUCTEMbBI U CETHU

CtpyKTypa U OCHOBHBIE 3JIEMEHTHI SHeprocucteM. O01Ias XapakTepuCTUKa
ANEKTPUUYECKHUX CUCTEM U ceTeil. OCHOBHBIE IOHATHUS U ONIPEACIICHHUS.
DnekTpudeckue cuctemMbl. OCHOBHBIC TPEUMYIIIECTBA 0ObEINHEHUS
SHEPTOCUCTEM. DICKTPUUCCKUE CETH M UX KiIacCU(DHUKAIIHS.

HomuHanbHbIe HANTPsHKEHUS dIIEKTpUYECcKuX ceteil. O0macthb

MIPUMEHEHHS] HOMUHAJIbHBIX HANPSHKECHUH.

CxeMbl 3JIeKTpUYEeCKUX ceTed U cucteM. OOIIMe MPUHIMIBI MOCTPOCHUS CXEM
ANEKTpUYECKUX ceTeid. CXeMbl palOHHBIX PJIEKTPUUECKUX CETEH.

CxeMbl TOPOJICKUX U CEIBCKHUX AIEKTPUUECKUX CETEH.

CxeMblI JIEKTPUUYECKUX CETEe MPOMBIIIICHHBIX MPEANPUSITUH.

Cxewmsl anexTpuyeckux cereit 1o 1000 B.

Koncrpykuus Bo3aymnbix Junuit (BJI) anextponepenaun u kaOenbHBIX JIMHUN
(KJI) anexTponepenaymu.

TpeOoBaHUs K INEKTPUUECKUM CETSIM.

Cxewmpbl 3amenienus u napametpst JIOII.

CxeMbl 3aMEIIEHHs U ITapaMeTpbl ABYXOOMOTOUHBIX TPaHC(HOPMATOPOB.
CxeMbl 3aMEIIEeHUs U TapaMeTpbl TPEXOOMOTOUHBIX TPaHC(HOPMATOPOB.
[loTepu MOIIHOCTH B JIMHUSIX U TPAaHCHOPMATOPAX.

[loTepu sHEprum B MMHUAX U TpaHCHOpMaTOpax.

MeponpusaTus 10 CHUKEHUIO IOTEPh MOILIHOCTU U DHEPTUH B
IIEKTPUYECKHUX CETHX.

BekropHas auarpaMma JIMHMM DJIEKTPOIIEpEeNayd. 3aBUCUMOCTH MEXKIY
HAIIPSDKEHUSAMH M MOIIHOCTSIMM HadaJla M KOHLA 3BEHA JJIEKTPUYECKOMN
CETH.

[ToTepst u nageHue HanpsKeHus. BekTopHas nuarpamma JINHUH
AJIEKTPOINEPEIAUN.

PacyeTsl pe:kuMOB ITOJJaHHBIM KOHIIA niepenadn. Pacuer HanpsokeHui B
y3nax. PacueT Gananca MOITHOCTH.

Pacuer pexuMa Hepa3BETBIECHHBIX U Pa3BETBICHHBIX PA30MKHYTBIX CETEN
OJIHOI'O HOMHHAJIBHOTO HAIIPSIKEHUS.

Pacyer pa30MKHYTBIX c€Tel MECTHOI'O 3Ha4eHHUs. JloIyCTUMBIE ITIOTEPH
HaIIpsKEHUSI B MECTHBIX JJIEKTPUYECKUX CETSX.

Pacyer pexxnma pa3sOMKHYTBIX CE€TE€H HECKOJIBKMX HOMMHAJIBHBIX HAIPSKECHUM.
VYyert TpanchopMaTopoB MPHU pacueTe peKUMa FNEKTPUUIECKON CETH.
OCHOBHBIE ypaBHEHUS, ONPEACISIIOLIINE PEKUM JIMHUU IIEKTPOIEPEIAUH.
JIunus 6e3 noreps. Pexxum HaTypaibHON MOIIIHOCTH.

Pacuer cetu ¢ nBycTopoHHMM nuTaHueM. OnpeneneHrue TOYKU TOTOKOpa3iena.
Pacyer cnoxxHO3aMKHYTOM ceTH. MeTOl KOHTYPHBIX TOKOB. MeTOT y3II0BBIX
HaNpPsKECHUN.

Pacuer perynupoBaHusl HaNpsDKEHUS B LEHTPE MUTAHMS.

BceTpeuHoe perynupoBaHue HalpsKEHMS.

OCHOBHBIE PKOHOMHYECKHUE MTOKA3ATEIN JIEKTPUIECKUX CETEH.
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Kpurepun TeXHMKO-3KOHOMHUYECKOTO aHAIU3a JIEKTPUIECKUX

ceTen.

TexHUKO-9KOHOMHYECKOE CpPaBHEHHE BApPUAHTOB 3JIEKTpOCHaOX)eHus1. MeTton
MIPUBEACHHBIX 3aTpar.

Br16op cedennii TUHUI 3JEKTpoNepeadl 0 SKOHOMUIECKUM COOOPaKEHUSM.
MeTto1 5KOHOMUYECKOH TTIOTHOCTH TOKa. MeTO1 SJKOHOMUYECKUX NHTEPBAJIOB.
Br16op cedennii mpoBOIOB JIMHUM U KU Kabelel 1o YCIOBHUSIM HarpeBaHusI.
Br16op cedenust TuHUM 37EKTpoNiepeiadyl 0 JOMYCTUMOM MOTepe HAMpsKEHUS.
ITpoBepka ceuenus JIDII 1o ycaoBUSIM KOPOHBI, MEXaHUYECKOW MPOYHOCTH U
TEPMHUYECKON YCTOMUYNBOCTH.

Bb160p MOIITHOCTH M MECTa YCTAHOBKH KOMIIEHCHUPYIOIIHUX YCTPOMCTB.

Br16op TpanchopmMaTopoB 10 SIKOHOMHUYECKUM COOOPAKEHUSM U TIO
HArpy304HON CIIOCOOHOCTH. DKOHOMUYECKUE PEXKUMBI PaOOTHI
TpaHCPOPMaTOPOB.

Marpuusble METOIBI pacyeTa CeTel. Y paBHEHUsI YCTAHOBUBILIETOCS PEXKUMA.
Meron Herotona

HanexHocTh anekTpocHaOkeHUs moTpeouTencii. [lokazaTenn Haae)KHOCTH
paboThI AeKkTpudeckux ceteid. KonmuecTBeHHas! OlleHKa HaEKHOCTU
3ICKTPOCHAOKCHHUS.

CriocoObI MOBBITIICHHUS HAACKHOCTH JIEKTPOCHAOXKEHUS MTOTPEOUTEICH.
Bo3MOXHOCTH NOBBIIEHHS HAJICKHOCTHU ITPU MPOEKTUPOBAHUM DJIEKTPHUUECKHUX
cereil. MeponpusaTHs IO NOBBIIEHUIO HAJIEKHOCTH ITPU SKCILTyaTalluu
3JICKTPUUECKUX CETEH.

PerynupoBaHue 4acTOThl 1 aKTUBHOM MOIIHOCTH B 3JIEKTPOIHEPIE€THUECKOM
cucteme. BnusiHue yactoTsl Ha pabOTy IEMEHTOB JEKTPUUECKON CUCTEMBI.
ITokazarenu kauecTBa 4acToThl. PU3HUECKas CyIIHOCTh OanaHca aKTUBHBIX
MOIITHOCTEN U €0

CBA3b C PETYJIUPOBAHUEM YACTOTHI.

PerynupoBanue 4acTOTbl 1 aKTUHBHOM MOIIIHOCTH B 3JIEKTPOIHEPI € THUECKOM
CUCTEME.

IlepBruHOE peryaupoBaHue 4acTOThl. BTopuuHOE perynupoBaHue

4acTOTHI. [[pUHIIUIIBI aBTOMATUYECKOTO PETYJINPOBAHUS YACTOTHI.
PerynupoBanue 4acToThl B nocieaBapuiiabix pexkumax. AYP. OcoGennoctu
PEryIMpOBaHUs YACTOTHI B OOBEMHEHHBIX YHEPrOCUCTEMAX.

PerynupoBanue HanpsiKeHUs U peaKTUBHOW MOIIHOCTH B
JJIEKTPOIHEPIeTUYECKOU CUCTEME.

Cpenctsa peryJnpoBaHus HAIPSDKEHUS U IPUHLIKIBI UX UCIIOJIB30BAHMS IS
YIPABJIECHUS PEKUMAMH.

CpeacTtBa perynupoBaHus HanpskeHus. Beioop oTBeTBiIeHUM
TpaHcGopMaTOpoB U aBTOTpaHchopmaTopoB. [IoHsATHE O peryIupoBaHUH.
Yerpoiictsa [1BB TpancdopmaTopoB. Ce30HHOE peryinpoBaHUE HANPSKEHUS.
Yerpoiicta PITH tpanchopmaropos. Betpeunoe perynupoBanue
HaIPSKEHUS.

Bb160p MOIIIHOCTH KOMIEHCUPYIOLIUX YCTPOUCTB MO YCIOBUIO PETYIMPOBAHUS
HaIPSKEHUS.

3amauyn ¥ UEeaM MEXaHUYECKOrO0 pacyeTa KOHCTPYKTHBHBIX AJIEMEHTOB
AMHUM 3nekTponepenaun. OOnacT NPUMEHEHHS W YCIOBUS PabOTHI
BO3/IyILIHBIX U KaOeIbHBIX JIMHUN 3JIEKTPOIIEpEIayH.

PacueTHble KilMMaTHUecKue ycioBus. PacyeTHbIe cOYETaHNs KIIMMAaTHYECKUX
YCIOBUU. /loIyCcTHMBIE HAIIPS)KEHUS B IPOBOJAX U TPOCaX.

MexaHnndeckue Harpy3Ky Ha IpoBOJa U TPOCHI.

OnpeneneHre UCXOIHBIX YCIOBUM JUIsI MEXaHUYECKOr0 pacyeTa IMpoBOJOB.
[lonsiTHe yCIIOBHOM MOHTa)XHOM TEMIIEPATYPHI.

YpaBHEHHE COCTOSIHUS IPOBOAA. Pacuer mpoBOJOB B HOPMAJIBHBIX PEKUMAX.
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BrisiBiIeHME pacyeTHBIX UCXOAHBIX YCIIOBUM.
Crpena npoBeca, rabaput BJI. MoHTa)XHBIE KpHUBBIE.

OHEPT'OIMUTAIONINE CUCTEMBI U DJIEKTPUYECKHUE CETHU

Oco0EHHOCTH TEXHOJOTHIECKOTO Tporecca Ha TOIL.

Tunoseie cxembl TOLI.

JlaTh onpeneneHne pacupeaeIuTeIbHOr0 yCTpOorucTBa. JJOCTOMHCTBA U HEAOCTATKI
cxeM PY ¢ ogunapHOM crucTEMOM HIVH.

Cxema PY ¢ onquHapHO#M CEKIIMOHUPOBAaHHOW CUCTEMOM MIUH. JloCTOMHCTBA U
HEJIOCTAaTKHU CXEMBI.

Cxema PV c nBoiiHol cucTteMoii muH. JIOCTOMHCTBA ¥ HEJJOCTATKH CXEMBI.

Kakue cxembl PY npuMeHst0TCS B OCHOBHOM J1J11 palOHHOM MOACTaHIINU ?

Kakue cxembl PY npumensitorcst B ocHoBHOM jist ['TITT?

[TocnenoBaTenbHOCTE paboThl cxembl ¢ O/ n K3 npu oTkimoueHNN
MOBPEKICHHOTO CUJIOBOTO TpaHchopmaTopa.

KoncTpykius, o6macte mpuMeHeHHs1, JOCTOMHCTBO M HEJIOCTATKH BaKyyMHBIX
BBIKJIFOYATEIICH.

Konctpyxkuus, 001acTs MpuMEHEHHs], JOCTOUHCTBO M HEIOCTATKH 3JIETA30BBIX
BBIKJIFOYATEIICH.

KoncTpykius, o6macte MpuMeHEHUs, JOCTOMHCTBO M HEJIOCTATKH MATO000bEMHBIX
MAacCJISTHBIX BBIKJIFOYATENEH.

Br160op BIKITIOYATENCH.

Turnel cuIoBBIX TpaHCHOPMATOPOB U aBTOTpaHCHOPMATOPOB. CUCTEMBI
OXJIQXIEHUsI TpaHC(HOPMATOPOB

Hasznauenue BbIKIIOUaTENEH, pa3beIMHUTENEN, BBIKIIOUATENEN HATPY3KH,
kopotko3ambikaTenent (K3), ornenureneit (OL1).

Hasnauenue tpanchopmaropos Toka (TT), Tpanchopmaropo Hanpspkenus (TH),
Pa3psAHUKOB, PEAKTOPOB.

HarpeB TtokoBemymmx dyacteili B MNPOJOKUTEIBHOM pexume. JlnurenbHO
JOMYCTUMBI M HOMHUHAJIBHBIA TOK MpOBOJHMKA. [locTOsIHHAs BpemMeHU HarpeBa
MIPOBOJHUKA.

Harpes TokoBeAylIHnX 4acTeil B KpaTKOBPEMEHHOM pexXUME. TermoBor UMIYIJIbC
Toka K3.

[TpoBepka TOKOBEIYIIMX YaCTEW U aNnapaToB HA TEPMUUECKYIO CTOMKOCT.
[IpoBepka TOKOBEAYIIMX YACTEN U anllapaTOB Ha AIEKTPOAMHAMUYECKYIO
CTOMKOCTB.

[TpoBepka BbIKIIOUATENEH HA OTKIIOYAIOIIYIO CTIOCOOHOCTb.

Mertoasl 1 cpeacTBa OrpaHUYEHUS] TOKOB KOPOTKOI'O 3aMbIKaHUS, IPUMEHSIEMbIE
Ha 3JIEKTPOCTAHIUSIX U TTOACTAHLIMAX.

CunoBble TpaHC(OPMATOPHI B CXEMaX AMEKTPOCTAHIUN U MOJICTAHIIUH.
ABTOTpaHCcPOpPMATOPBI B CXEMAX JIEKTPOCTAHLUMN U TOJCTaHIUH. Pexumbl
paboThI.

Pexxumbl HeMTpasnel 21eKTPOyCTAaHOBOK B COOTBETCTBUH C ITYD.

PerynupoBanue HanpsiKeHUs: B CUIOBBIX TpaHCc(opmaTopax.

VYcnoBust mapamienbHoi paboThl TpaHchOpMaTOpOB.

Cxembl yIpoUIEeHHBIX TPAaHC(HOPMATOPHBIX MOACTAHIIUM.

Cxema Tpanc(opMaTOpHOU MOACTAHIINHN C CEKITMOHUPOBAHHOM CUCTEMOU IIMH U
00XO0JTHOM CHCTEeMOM HIMH.

Cxema TpaHcopmMaTOpHOU MOJACTAHIINY C IBOWHON CUCTEMOW IIMH U 00XOHOU
CHUCTEMOM IIHH.

QJIEKTPOSHEPI'ETUKA
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Penennas 3ammura kak 0AUH U3 BUJIOB IPOTUBOABAPUNHON aBTOMATHKH, €€
Ha3HA4YCHHUE.

OcHOBHBIE CBOMCTBA PEJICHHON 3aIIUTHI: CEICKTUBHOCTD, OBICTPOICHCTBHE,
YyBCTBUTEIBHOCTh, HAJIC)KHOCTb.

[TonsiTHe abCONMOTHOM U OTHOCUTENHHOM cenekTuBHOCTU. Kak oOecrieunBaeTcs
CEJIEKTUBHOCTh MAKCUMAJIbHBIX TOKOBBIX 3AIIUT?

OrnpeneneHrue OCHOBHOM, pe3epBHOM U JOMOIHUTEIbHOM 3amuT. YTo Takoe

O KHEE U TajbHee pe3epBUpoBaHue?

MakcumanbHasi TOKOBas 3alluTa ¢ HE3aBUCUMOM BhIJEPKKOM BpeMeHu. Cxema,
MPUHINAT JEHUCTBHUS.

MaxkcumanbHast TOKOBAs 3alllUTa C 3aBUCUMOM BBIAEPKKON BPEMEHHU.

Cxema, mpuHIMN JEHCTBUA.

MakcuManbHasi TOKOBas 3allliTa ¢ MyCKOM MO HanpspkeHuto. Cxema, IpUHITUI
JICUCTBUS.

Br16op mapameTpoB cpabaThIBaHUSI TOKOBOM OTCEYKH M MAKCUMAJIbHOM TOKOBOM
3alUTHI.
[TpuHIMT 1 30HA TEHCTBUA MPOIOIbHON AU(dHepeHITnaATbHON 3aUTHl CUIIOBOTO
TpaHchopmaTopa.

YerpoiicTBo razoBoro pene. [IpuHIun paboTel Ta30BOM 3aIKUTH TpaHchopMaTopa.

Cxembl coeIMHEHHS TpaHC(hOpPMATOPOB TOKA, UCTIOIB3YEMbIC ISl peIeiHHOM
3amuThl U aBToMaTHKU (P3A).
Cxewmbl coequHeHus TpanchopmaTopor Toka (TT) mpomonasHOiA
mudGepeHITnaIbHOM 3aUTH CUIIOBOTO TpaHC(hopMaTopa.
Buibl noBpexAeHN, HECHOPMAJIbHBIX PEXUMOB U BUbI 3aIUT CUIIOBBIX
TpaHCPOPMATOPOB.
OT KakMX peXUMOB JJOJKHA OTCTPAUBATHCA MPOJI0JIbHAS U PepeHnanpHas
3aluTa CUIOBOTO TpaHcpopmMaropa?
Kax Bb16upaetcs Tpancdopmarop toka (TT) mst peneitHon 3anuThi?
VcTOUHMKM ONEpaTUBHOTO TOKA JJIsl CUCTEM PEJICHHOM 3alUThl U aBTOMaTUKU
(P3A).
Konctpykuus u npuniun nevicreus pene/[3T-11.

SJIEKTPOMATHUTHAA COBMECTUMOCTD B

OJIEKTPOSHEPI'ETUKE.

DnexkTpoMarHuTHas 00CTaHOBKA Ha 0OBEKTaX 3JIEKTPOIHEPTETUKH.
Hcrounnky nmomex v KaHajsl Iepegayu oMex.

Bnusiue nosie, co3gaBaeMbIX YCTPOMCTBAMMU JJIEKTPOIHEPIETUKH, HA
Ouonoruyeckue OObEKTHI.

3akoH P® 0 351eKTpOMarHuTHOM COBMECTUMOCTH.

ONTUMUSAINA B QJIEKTPOOHEPT'ETUYECKUX CUCTEMAX.

Pacuer 3amaun pacnpenenenus akTuBHOW Harpy3ku mexay TOC.
XapaKTEepUCTUKHA YCTPOUCTB VISl PETYJIIMPOBAHUS PEXKUMA B CETH 110 YPOBHAM
HaIpsKECHHUS.

Ontumusanus pexxuma cuctemsl npu Hamunu ['OC.

[Totepu B ceTsix. OCHOBHBIE JOMYIIEHUS.

3agaun ontuMu3anuy. [lepcnekTuBHBIE MPOEKTUPOBAHUS
ANEKTPOIHEPIETUUECKUX CHCTEM.

NPUMEHEHHWE 5BM B OJIEKTPOOHEPI'ETHUKE.

CTpyKTyphl aJTrOPUTMOB pacyeTa yCTAHOBUBILUXCS PEKUM PaOOTHI CUCTEM.
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PopMUPOBAHUE YPABHEHUN YCTAaHOBUBIIETOCS PEKMUMA SHEPTOCUCTEMBL.
AJTOPUTMBI ONTUMHU3ALUN PEXKUMOB CUCTEMBI.

CuMmrutekc - MeToa U ero MoauduKaIuy. BeraucauTenpHas Mporeypa MeToaa.

AJTOPUTMBI pacyeTa CTAaTHYECKON YCTOMYUBOCTH CUCTEM.

TEXHUYECKHUE CPEJACTBA JUCIHHETYEPCKOI'O
UTEXHOJIOTUYECKOI'O YITPABJIEHUA.

Oco0eHHOCTH TEXHOJIOTHYECKOT0 MpoIiecca BHIPAOOTKH U pacipeieIeHIs
ANEKTPOIHEPTUHU B YHEPTOCUCTEMAX.

OyHKIIUMY ¥ 33/1a4U ONIEPATUBHO-IUCTICTUECPCKOTO YIIPABICHHUSL.
HHubopMaimoHHbIC OCHOBBI YIIPABIICHUS.

HNudopmanmonnas 6aza kak OCHOBa COBPEMEHHOM TEXHOJIOTHH YITPaBICHHUS,
WH(OPMAIIMOHHBIE CUCTEMBI, 3a/1a4H, ()YHKITHH.

KoMmInbroTepHBIC CeTH, MOJICITb APXUTCKTYPhI BEIUUCITUTEIIBHON CETH.
Ha3znaveHue ¥ BUIBI POTOKOJIOB TIepeIau JaHHBIX B CETSIX.
KoMMyHUKaIIMOHHBIE CPECTBA BEIYUCIUTEIBHBIX CETCH.

Texaunueckue cpeacTBa cOopa onepaTUBHO-IUCIIETICPCKON HHDOPMAIIIH.
CocTaB ¥ Ha3HAYCHHUE TEXHUYCCKUX CPEJICTB AUCIICTUCPU3AIIUH.

CucTeMbl iepeIaun JaHHBIX, KaHAJIBI CBSI3U C YaCTOTHBIM U BPEMECHHBIM
paszzeneHueMm.

Bunpst u mapameTpbl HHQOPMALIMOHHBIX CUTHAIIOB, XapaKTEPUCTHKA KaHAIOB
nepeaayu JaHHBIX.

Cuctemsl Tenemexanuku. Onpeenenue, noapasiesieHue Mo XapakTepy
BBITIOJIHAEMBIX (DYHKIUH, TUITY Mepelauyl JaHHBIX.

Bunpl cuctem teneMexaHuKu, cucteMbl TM Mo JIMHUSAM 3JIeKTporiepeiay.
Cucremsl TM TM-800, MKT, SMART-KII.

ABTOMAaTHU3MPOBAHHBIE CUCTEMBI YIIPABICHHS B 3JICKTPOIHEPTETHKE.

. Tunsl u Bugel ACY, 3agaun, pemraemeie ACY Ha npeanpusTUsaX

QJICKTPOOHCPICTHKH.

. SCADA-cucremsl, XapakTepUCTHKa, HA3HAYCHUE.
. OUK-ocnoBa AC/1Y, dyukiuu u tpeboBanus npeabssisembie kK OUK.
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