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1. OBLLLME NONOXXEHWNA

1.  HacTtoAawas nporpamMma cocTaBleHa Ha  OCHOBe  ¢efepanbHbiX
rocyAapCTBeHHbIX 06pasoBaTeNlbHbIX CTaHAAapPTOB  BbiclLero 06pasoBaHuUa Mo
nporpammam 6akanaepuata W nporpaMmam cneuyuanureta, n onpejenset obulee
cofepXaHue 3K3aMeHa npu npmvemMe Ha obyqeHve No obpasoBaTeNbHbLIM MporpaMMam
BbiCLlero o6pasoBaHWs - nporpamMmam Marmctpatypel B8 BY BO  «Cyprytckuid
rocyAapCcTBeHHbIA yHUBepcUTeT» (Aanee - YHUBepCuTeT).

2. BcTynuTenbHOe UCMbITaHME HaLeNeHOo Ha OLLeHKY 3HaHWI noctynaruwmx v,
NoNyYeHHbIX UMW B X0Je 0CBOEHWA nporpaMm bakanaspuara un (Mnn) crneunannTeTa, U
Ha OTBOp cpean NoCTynarwmx nuy, Havbonee CMOCOBHBIX W MOArOTOBNEHHBLIX K
OCBOEHUIO NPorpaMM MarnmcTpaTtypbl B YHUBeEpCuTeTe.

3. BcrynurensHoe ucnbiTaHMe MPoBOANTCA B PaMKaX HECKOMbKUX KOHKYPCOB (Mo
COOTBETCTBYHOLWMM dopMam U OCHOBaM OBYyYeHWs1) BHYTPW OAHOW  rpynnbl
MarncTepckmx nporpaMmm 1 CAaeTcs OAHOKPaTHO.

4, BcTynuTesibHOE UCMNbITaHWe NPOBOANTCA Ha PYCCKOM A3bIKE.

5. BctynutenbHoOe ucnbITaHWE MPOBOAUTCA OYHO WU (UMW) C UCMONb30BaHKEM
AVNCTAHLUMOHHBIX TEXHONOMMA (NPpY YCNOBUU UAEHTUPUKALNU MOCTYNAoWMX Npu caade

MU BCTYMNMUTENbHBIX NCNbITAHWIA),

Il. NEPEYEHb TEM 414 NOAMOTOBKW K BCTYNMUTE/IBHOMY UCMNbITAHUIO

Pasgen |. O6wan 3HepreTnka

Tema 1. OCHOBbI NPOV3BOACTBA I/IEKTPUUECKOWN SHEPrnn.

JHepreTnyeckme pecypcbl 3eMan Y UX UCNONb30BaHME. OCHOBbLI TEXHUYECKOW
TepMoAnHaMukn. OCHOBbI Teopun TensioobmeHa. TeopeTudeckue UUK/bl TENI0BbIX
Asurateneid. Cnocobbl NPOU3BOACTBA SNEKTPUYECKOW W TennoBOW  3Heprun.
MoebiweHe 3¢PeKTUBHOCTM WNCNONL30BaHWA TOMAWBO 3JHEPreTUyeckux pecypcos.
Hakonutenn sHepruni. OCHOBHbIE CNocobbl opraHW3aunu 3sHeprocbeperarouinx
TeXHONOMMIA. YTUAN3aLums BTOPUYHBIX SHEPropecypcos.

Tema 2. NepBUYHbIe NCTOYHWUKW INEKTPUYECKON SHEPrin.

Knaccndumkaums  sneKTpUYeckux  CTaHuui. Tennosble  KOHAEHCALWOHHbIE
anekTpuyeckne CcTtaHuuW. TennoanekTpoueHTpanu. [a30TypbUHHbIE  YCTaHOBKW.
TepMoguHaMUuecknii UMK ras’oTypbuHHOM YCTaHOBKW. [laporasoBblie YCTaHOBKW.
AByxBanbHble  TypboreHepatopbl. [WApPaBAMYECKME  INEKTPUYecKkne  CTaHuuu.
FnapoakkyMynupyrouie  afektpudeckne ctaHuumn. [pUnMBHbIE  3neKkTpuyeckmne
CTaHUWW. BonHoBbIe 3neKTpocTaHUun. Manble n MUKPOl2C. ATOMHbIE 3NeKTPOCTaHL 1N,



MOCTOSHHOro Toka; Myck ABuraTenell NOCTOSHHOIO TOKa; XapakTepuctukn gsuratenei
MOCTOSAHHOI O TOKA; PeryniMpoBaHmne YactoThbl BpalLeHNs ABUrateneli NOCTOAHHOIo ToKa.

Tema 5. CneunansHble 3feKTpUYyeckne MallnHbl

TpaHcdopmaTopbl uucna ¢as. Peaktopbl. [1OBOPOTHble TpaHCHOPMATOPL!.
ACVHXPOHHbIe WCMOAHUTeNbHble gBuratenn. CUHXPOHHbLIA PeakTUBHLIA ABUraTeb.
LLlaroBbln ABuratenb. BeHTW/bHbIE ABUraTenn MOCTOAHHOIO TOKa. YHUBepCaNbHble
KONNeKTopHble ABUratenu.

Paspen lll. 3neKTpo3aHepreTnyeckme ceT K CUCTEMbI

Tema 1. KOHCTPYKTUBHOE BbINOAHEHWUE INeKTPUYECKMX CeTei:

OCHOBHble CBEAEHWA O KOHCTPYKUMW BO3AYLWHLIX NUHWA. KOHCTPYKTWBHbIE
3NeMeHThbl BO3AYLUHbIX JIMHWIA: MPoOBOAa W TPOChl, U30AATOPLI, ANHERHas apmaTtypa,
onopbl U OCHOBaHWA. OCHOBHbIE CBEAEHUS O KOHCTPYKLMAX KabeNbHbIX 31eKTPUYeckmnx
JNINHUIA. KOHCTPYKLMK CUNOBLIX Kabenei,

Tema 2. CxeMbl 3aMeLleHUA 3/1eMEHTOB 3/IeKTPO3IHEepreTUHeckx cucTeMm U
INEKTPUYECKUX CeTel N NX NapameTpbl:

MONHbIE W YNPOLLEHHbIE CXeMbl 3aMeLLeHUs SNeKTPUYECKUX AUHUA 1 uX
napameTpbl. AKTVBHbIE W WHAYKTUBHbIE COMPOTUBNEHUS W MNPOBOAUMOCTUA JINHUA,
3apagHble MOLLHOCTU NWHUIA. MIcnonb3yeMble ceYeHna NPoBOAOB. TpaHcno3nuusa ¢as.
PacwenneHne nposogoB $a3 NNHWA. TNonHbIe U YNPOLLEHHbIe CXeMbl 3amelleHus
TpaHchopmaTopoB  (aBTOTpPaHCPOpPMaTopoB) W WX nNapameTpbl. AKTUBHblE I
WHAYKTUBHbIE CONPOTUBNEHUSA 7 NPOBOAVMOCTU TpaHcopmaTopoB
(aBTOTpaHchopmaTopos).

Tema 3. Pacyer pexumoB paboTbl 3NeKTpPUUeckux ceTeld  PasNYHON
KOHUrypauynmn:

MoAroToBKa CXeMbl 3aMeLLeHW 371eKTPUUEeCKOr CeTn K pacyeTy pexunma.
PacyeTHble CxeMbl 3NeKTPUYeCcKUx cetei. PacyeT anekTpuyeckux anmHuin 110-220 kB ¢
MCNO/Ib30BaHNEM BEKTOPHbIX AWarpaMM HanpskKeHnin n ToKoB W -06pa3Holr Cxembl
3aMelleHns B c/ydae, Korga Harpyska 3aZjlaHa TOKOM. AHann3 pasnuyHbIX PeXnMoB
paboTbl 3/1eKTPUYECKON NUHUN. BAnsiHMe eMKOCTHBLIX TOKOB Ha PeXWMHbIe napameTpbl.
AHannTn4eckas 3aBUCHMOCTb MeXAY HanpsXeHnAMU Hadana u KoHua anHuin. MoxHatve
noTepU U NAjeHWA HanpsXeHus. JonyLeHus, ncrnonb3yemsle rnpn pacyete ceter 110
KB. PacueT anektpuyeckux nuHUA 110-220 kB ¢ ncnonb3osaHuem [1-06pa3HOA Cxembl
3aMeLLlieHVa B caydae, Korja Harpyska 3ajaHa MOLWHOCTbIO. YeTbipe BO3MOXKHbIX C/1ydasn
MOCTAHOBKW 3ajauu pacyeTa pexvma (Mo AaHHbIM Hadana, no JaHHbIM KOHLA
nepegayyv, utepaumMoHHbIM METOA0M «B 2 3Tana»). JonyweHus, NCnonb3yemMble npu



pacueTe ceTeil 110 kB. PacueT MarncrtpanbHbelX U passeTBAeHHbIX ceTell. COBMECTHbIN
pacyeT ceTeil ABYX HOMUHaNbHbLIX HanpsXeHWW. PacyeT 31eKTpUYecknx cetTent ¢ y4eTom
CTaTUYECKMX XapaKTePUCTUK Harpy3ok MeTtog cucTemMaTU3MpOBaHHOro nojéopa. Pacyer
PEXUMOB 3aMKHYTbIX ceTeld. [loHATME Touky noTokopasgena. OcobeHHOCTH
nocneaBapuiiHbiX pexunmoB. KpaTkue cBefeHNA 06 INeKTPUUYECKOM pacyere CI0XKHbIX
3aMKHYTbIX 3/1eKTPUYECKUX ceTel. PacueT pexmnmoB ceTei HanpsxeHuem go 35 kB.
Oco6eHHOCTM pacyeTa pexmnmMoB. PacyeT pexviMOB paboTbl 3NeKTpUHEecKUX CeTer C
ABYMSA NUCTOYHMKAMW MUTAHUA. AHaNW3 pesysibTaTOB pPacyeTa OCHOBHbLIX PEXVMOB
paboTbl anekTpuyeckmx ceteid. CoBpemMeHHble NporpaMMHbie KOMIMAEKChbI MO pacyeTy
PEXUMOB 3/1eKTPO3HepreTUYeckKnX CUCTEM.

Tema 4. BanaHcbl MOLLHOCTEN B 3N1E€KTPOIHEPreTUUECKON CUCTeMe:

BanaHCc akTUBHOW MOULHOCTM B 3/1EKTPO3HEPreTUYeckor cncTemMe 1 ero CBasb C
4yacTtoTol. banaHC peakTMBHOW MOLLHOCTW B 3JIEKTPO3HEPreTUYeCKOoW cucTeme U ero
CBS3b C HanpsXeHueM. MoTpebuTenn peakTUBHOM MOLLHOCTA. MICTOYHWKW peakTUBHOM
MOLUHOCTU B 3N1EKTPO3HEpPreTMYecknx CUCTeMax, UX TexXHuuyeckue U 3KOHOMUYecKune
XapaKTepucTuky, BbipaboTka peakTUBHOW MOLLHOCTY reHepaTopami 31eKTPOCTaHLUNA.
KoMneHcauua peakTMBHON MOLLHOCTH.

Tema 5. PeryanpoBaHue HanpsxXeHWs W 4acToThbl B 3/I@KTPO3HEPreTUYeckon
cucreme:

OCHOBbI perynupoBaHusa HanpsxeHus. Crocobbl W TexHW4eckne CpeacTsa
perynnpoBaHna HanpskeHws. Perynupylolime YCcTPONCTBA B 3/JEKTPUYECKNX CeTaX.
OCO6eHHOCTV peryiMpoBaHUs HanpsikeHWs B CUCTEMOOBPasylolnx ceTax n cetax
HUSWMWX HanpskeHnA. OCHOBbI peryanpoBaHna 4acToTbl. 3ajauu, JAonyCcTUMble
OTK/IOHEHWA YacToThl, pPeryiMpoBoYHble XapakTepuUCTUKW reHepaTopoB, MeTOoZAbl
perynnpoBaHus 4acToThbl.

Tema 6. MNpoekTrpoBaHME 31EKTPUYECKNX CETEA:

MoHATME KOMMNEKCHOW Harpy3kh. XapakTepucTuku rpadukoB Harpyskw.
CTaTvyeckne xapakTepuUCTUKM Harpysok noTpebutenei. 3agaHuve Harpysok npu
pacyeTax pexmnuMoB 3NeKTpruYeckux cetein, HopMmpoBaHHas 3KOHOMUYECKas NIOTHOCTb
TOKa. CTaHAapTHble cevyeHns NPoBOAHNKOB, OCHOBHbIE TEXHUYECKNE OrpaHnyeHus rnpn
BbibOpe ceyeHU MPOBOAHMKOB BO3JYLIHbIX W KabenbHbIX AVHWA. [JonycTuMble
neperpyski Kkabenei. Bbibop KOnnM4ecTBa UV MOLHOCTW TPaHCHOPMATOPOB Ha
NoACTaHUMAX. JonycTuMble rieperpyskn TpaHcpopmaTopos. TpeboBaHua OCT-14209-
97.



Tema 7. lloTeps MOLWHOCTM W 3N1EKTPO3IHEPrMn B 3NEKTPUYECKMX CeTax
3NeKTPOo3HepreTU4eckKnx CUCTEM:

OCHOBHble CBefEeHWA O XapakTepe nNoTepb MOLWIHOCTU W 3/1eKTPO3Heprun B
Pa3NNUYHbIX 3NEMEHTaX INeKTpNUYecknx cetein. Buabl notepb MoLlHocTU. OnpejeneHue
noTepb MOLLHOCTA U 3/1IeKTPO3HEPrin B INEKTPUUECKUX AUHUAX U TpaHcpopmaTopax
(aBTOTpaHCPopmaTopax) C NOMOLbID rPadUKOB HarpyskM v C WCNoJib30BaHUEM
BPEMEHWN MaKCUMaNbHbIX noTepb. MeponpuATUA MO CHWXKEHUIO NOTepb MOLWHOCTA W
3/1eKTPO3HEeprun.

Paspen IV. dneKkTpuyeckme ctTaHLN U NOACTaHUAN

Tema 1. CoBpeMeHHble TUMbl 3NEKTPOCTAHUNA 1 MOACTaHUMA, 0COBEHHOCTY nX
TexXHONornMyeckoro npouecca:

MepcnekTBHbIE MCTOYHUKW 3/1eKTPO3HePrn. PacnpeaeneHne Harpysku Mexay
3NeKTPOCTaHUMSAMU PasHbIX TUMOB. MOHsATUE O rpaduKkax Harpy3oK 31eKTPOCTaHUNA v
MNOACTaHUMIA. HagéXHOCTb 3N1eKTPOCHabXeHusa noTpebuTtener. SKOHOMUYeCKMe W
sKonorunyeckne NpobaemMbl SHePreTUKN.

Tema 2. Harpes NpoBOAHUKOB Y1 3N1E€KTPUUECKUX annapaTos:

ObLune cBeAeHWA O TOKax KOPOTKOro 3ambikaHua. Harpes NpoBOAHWUKOB U
INeKTPUYECKUX anmnapaTtoB B MPOAO/KUTENIbHBIX PeXUMax U  npu  KOPOTKWX
" 3aMbIKaHUsIX. AonycTumble TemnepaTypbl Harpesa. TepmMunueckas 7
3NEKTPOAMHAMUYECKas CTOMKOCTb NPOBOAHNKOB W 3NeKTPUYeCKMX annapaTtos. Pexvmel
HelTpanen B 3. yCTaHOBKAX.

Tema 3. LUWHHBIE  KOHCTPYKUUWM 11 TOKOBeAyllMe  NPOBOAHWKKM B
3/1eKTpOyCTaHoBKax:

Tynbl NPOBOAHVKOB, MNPUMEHAEMbIX B 3/1EKTPOYCTaHOBKax. Bbibop cedeHWs
XECTKUX, TMBKNX NPOBOAHMKOB, COOPHbIX LLUNH 1 NX NpOBepKa.

Tema 4. CUHXPOHHbIe reHepaTopb! U KOMMeHCaTopbl:

OCHOBHble napameTpbl N 3KCNyaTaunoHHble XapakKTepuCcTUKU. KOHCTPYKTUBHbIE
ocobeHHOCTH. CucteMbl  oxnaxaeHus. COBPEMEHHbIE CUCTEMbl BO3OYXAEHUA U
npeabaBAseMble K HWM TpeboBaHuA. CnNocobbl BK/IHOYEHUS reHepaTopoB B CeTb.
MepcnekTviBbl yNyyLlleHUA XxapakTepucTuk reHepaTopos.

Tema 5. Cunosble TpaHchopmaTopbl U aBTOTPaHCPOPMaTOpPbI:

OCHOBHble NapaMeTpbl U KOHCTPYKTUBHbIE 0COBeHHOCTU. CUCTEeMbl OX/TaXAEHWUS.
Tennosble peXxuMbl TpaHcPopmaTopoB. OcobeHHOCTU aBToTpaHcpopmaTopos. Crocobsl
n3MeHeHns KoapduLmeHTa TpaHchopmaumn.

Tema 6. KOMMYyTaLMOHHbIE 3neKTpruyeckme anrnaparbl:



OTKNOYeHMe Lienn NepemMeHHOoro Toka. MNpoLuecc raleHns 31eKTpUYeckom ayri B
KOMMYTaUMOHHBIX  annapaTtax. JyroracuTenbHble  YCTPOWCTBA  3/1€KTPUYECKMX
annapaTtoB MEPeMEeHHOro W MOCTOAHHOrO TOoKa. Tunbl  BblKAOYaTeNed U Ux
KOHCTPYKTUBHble  0cO6eHHOCTU. OCHOBHbIE napameTpbl W 3KCNJyaTaunoHHble
XapaKTepPUCTMKMA  COBPEMEHHbIX  BblK/OYaTenel, pasbefuHuTene v Apyrux
3N1eKTprYecKMx annapaTos.

Tema 7. N3mepuTenibHble TpaHCGOPMaTOPbI U YCTPOMCTBA:!

TpaHcbopMaTopbl HanpsxXeHUs, TpaHCGOPMaTopbl TOKA, EMKOCTHbIE AGANTENN
HanpsixeHnst, CBeAeHVA O KOHCTPYKUWW. MapameTpbl, CXeMbl COeANHEHUA OBMOTOK,
cxeMbl BKoYeHnsA, O6nacTy npUMeHeHus.

Tema 8. DneKTpUUECKME CXeMbl INEKTPOCTaHUMIA U NOACTAHLMIA:

Buabl snekTpuyeckux cxem. Posb M B3aMMOCBA3b 3/1@MEHTOB. Ha3HadyeHue U
OCOBEHHOCTU  CTPYKTYPHbIX W NPUHUUNUENAbHBLIX  CXeM  KOHJEHCALMOHHbIX
anekTpocTaHumin K3C, TennoanekTpoueHTpaneit TOL, aTOMHbIX 3nekTpocTaHuuii A3C,
rmapoanekTpocTaHumii M3C, naporasosbix YCTaHOBOK MY, rasoTypbuHHbLIX YCTaHOBOK
ITY n noactanHumia NC.

Tema 9. CO6CTBEHHbIE HYX/bl 31eKTPOCTaHLMA U NOACTaAHLMA:

HasHaueHWe, pPoO/ib U BAMSIHWE Ha HaAEXHOCTb paboTbl 3N1EKTPOCTaHUMNA.
Crnocobbl  3NeKTPOCHabXeHUA COBCTBEHHbIX HYXA. Pacxopg 3neKTposHeprun Ha
coB6CTBEHHbIE HYXAbI,

Tema 10. CxeMbl pacnpegenmTenbHbIX YCTPOWCTB 3/1eKTPOYCTaHOBOK:

TUNoBbIe TPYMMbl CXeM, WUX XapakKTepUCTUKW, YCNoBUS OYHKUNOHNPOBaHWUS W
06nacTb NPUMEHEHMA. 3a3eMNeHNs 3neKTpoycTaHoskax. ObecneveHre 6e3onacHOCTY
06CNYXMBAIOLLEro MepcoHana 3N1eKTpoyCcTaHOBOK. CUCTEMbI U3MEpPEHWA, KOHTPOAS,
CUTHANM3aLUnmn v yripasneHus.

Tema 11. WVCTOYHWKM ONEPaTUBHOIO TOKa, ynpaBieHWE W CUrHanMsauMsa Ha
3NeKTPOCTaHUUAX N NOACTAHLUAX:

MCTOYHMKI OMepaTMBHOrO TOKa (aKKymynsTopbl U npeobpasosatenu). Obnactb
NX NPUMEHEHUA. PexnMbl paboTbl akKKYMYNATOPHbIX YCTAHOBOK Ha 3/1eKTPOCTaHUMAX U

MOLLUHbIX MOACTAaHUUAX. AWNCTAaHUMOHHOE YrpaBnaeHue BblKAOUaTenaMn.  Bugsl
CUrHanNM3auunm: NONOXEHUA KOMMYTaLMOHHbIX annaparos, aBapuiiHas,
npeaynpexaatoLas.
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MpUHUMN HEe3aBUCKMMOCTU AeNCTBUA CUMMETPUYHBIX COCTaBAAWMX. CONpPOTUBNEHUS
obpaTHOA N HyneBoli NOCNeAOBaTENbLHOCTEA 3NEMEHTOB 3MeKTPUYECKOW CUCTEMDI.
O6wme nNONOXEHUsT MO COCTaBNEHWO W Npeobpas’oBaHWIO CXeM  OTAeNbHbIX
nocneAoBaTeNbHOCTER 1 pacyeTy NxX pesynbTUpYoLMX NapamMeTpos.

Tema 6. OAHOKpaTHasa nonepeyHas HeCUMMeTpUs:

FPaHWYHbIE YCNOBMA NPU  PasAnYHbIX BWAAX HECUMMETPUUHBLIX KOPOTKMX
3aMblKaHUA. COOTHOWEHNA MeXAy CUMMETPUYHBIMUA COCTaBAAKWNMA U MOAHbIMA
3HAYEHUAMU TOKOB W HaMpsKeHWid No MecTy HecuMMeTpun npwt OAHOPA3HOM,
AByxdasHoOM 1 AByx$asHOM Ha 3eM/K0  KOPOTKUX  3aMblkaHusax. [1paBuno
3KBMBANIEHTHOCTU MpPAMOU MocnefoBaTe/lbHOCTN. KOMMNEKCHbIe CXeMbl 3aMelleHwus,
pacnpegeneHns TOKOB 1 HanpsXeHWin. NpuMeHeHre NpakTUYeCckx MeToA0B K pacyeTy
OAHOKPAaTHOW NonepevYHon HeCUMMEeTpUn.

Tema 7. OgHOKpaTHasa NpoAo/ibHas HeCUMMETPUS:

YpaBHEeHUA NafeHnii HanpsKeHWA B CXeMax pPasanydHbIX NOoC/ief0BaTeIbHOCTEN.
FPaHWYHbIE YCNOBUS NPU Pas3NNYHbIX BUAAX NPOAOIbHOW HecummeTpun., CoOTHOLWEHNSA
MexXay CUMMETPUYHBIMW  COCTaBAAKLWMMU, MOMHBIMWA  TOKaMW U NageHUAaMU
HanpsXeHWn Npy paspbiBe OAHON U AByx da3. MpaBuaO 3KBMBANEHTHOCTU NPsSMOW
nocneAoBaTeNlbHOCTU. KOMIIeKCHbIe CXeMbl 3aMeLleHuns.

Tema 8. 3aMblkaHua B pacnpefennTeNbHbIX  CeTaX U cucTemax
3NeKTPOCHabxeHus:

Ob6LLan XxapakTepucTuka pacnpegenuTenbHbiX ceTeid. [pocToe 3amblkaHune Ha
3eM/I0. YHeT U3MeHeHNA rnapaMeTpoB NPOBOAHUKOB CETU, YUET MECTHbLIX NCTOYHNKOB U
Harpysok. PacyeT TOKOB KOpPOTKOro 3aMblKaHMA B YCTaHOBKax HanpsixkeHuem Ao 1 kB.
Wcnonb3oBaHre 3BM ana pacyeTta pexXMMoB KOPOTKOro 3aMblKaHUs,

Tema 9. OrpaHuyeHne TOKOB KOPOTKOro 3aMblKaHUs:

MaKkcnManbHble YPOBHU TOKOB KOPOTKOr0o 3aMblkaHua. OnTuMmsauusa pexuma
33a3eMNeHUs  HelTpaner B  3NeKTPUYEecKUx cucTemMax. ToKoorpaHudusarouime
ycTpoicTBa. KoopauvHauns ypoBHel TOKOB KOPOTKUX 3aMblKaHWW W napameTpbl
3NeKTPoobopyAOBaAHUS.

Pasaen V1. TexHUKa BbICOKUX Hanpsi>kKeHwuii

Tema 1. dnekTpopusnyeckme NpPoLecchl B AU3NEKTPUHECKUX Cpeaax:

Knaccuéukauma Bnaos anekTpuyecknx nonei. OCHOBHbIE BUABI MOHN3AUNOHHbIX
npoueccoB. Bugbl aMuccvn. fAsneHue 31eKTpooTpULaTeNbHOCTU. [TOHATUE NNa3Mbl.
CreneHb noHuMsauuwn. YpasHeHne Caxa. lNoHATUE «1aBMHA 3N1eKTPOHOB», JlaBUHHAaA
dopma passuTtua paspsga. Ctpumep. CTpumepHas ¢opma passBuUTUA paspsja. Paspsaj B
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PEe3KOHeOoAHOPOAHbIX nonsaAx. 3akoH [laweHa. 3aKOHOMEPHOCTX BO3HUMKHOBEHUS U
Pa3BUTUA OCHOBHbLIX BMAOB 3/MEKTPUYECKUX Pa3pAA0B B rasax: KOPOHHbLIA, UCKPOBOQ,
AYroBoW, NOBEPXHOCTHLIA. JIngepHasa popma paspsaga. MonHus. MoHATUE O YacTUHHbIX
paspagax. Bpemsa 3anasgbiBaHus paspsaga. Obujaa xapakTepucrnka v Teopui Npobos
XUAKUX ANINEKTPUKOB. MexaHnsmMbl Npo6os TBepAblX AU3N1eKTPUKOB: 31eKTPUYeCKUn,
TEnJI0BON, NeKTpnuYecKoe cTapeHve.

Tema 2. V1301815 BbICOKOBO/IbTHOrO 060pyA0BaHUA:

Knaccndukaumsa wmsonaumni. Buabl  BHYTPeHHel usonauuun. JinHelHas W
annapaTHoO-CTaHUNOHHag nsonauua. Nsonaumsa J13M. TmpnsHabl n3onatopos. OnopHbie
M NPOXOAHble UK30MATOPbl.  BBOABI.  M30nAUMA  MOLLHBLIX  TPaHCGOPMAaTopOB.,
KOHAEHCaTOPOB, Kabeneid, 3NeKTpUIYecknx MalnH, HoBble nepcnekTuBHble pa3paboTky
B 06nacTu nsonsunu.

Tema 3. lMonyyeHve N n3mepeHre BbICOKUX HarnpsaXeHW:

MeTogbl W YCTPOWCTBa MONYYEHUS BbICOKUX MNepemMeHHbIX, MNOCTOSAHHbIX U
UMMYNbCHLIX HaNPSXeHUM. FeHepaTop UMMY/LCHBIX HAaNPsXeHWn Apkajsesa-Mapkca.
[eHepaTop WMMYNbCHBIX TOKOB. CnOCOBbl W3MEPEHWA  BbICOKUX  HanpsXeHWN:
3M1eKTPOCTAaTUYECKN BONBTMETP, W3MEpPUTENbHbLIV LLIApOBOA paspagHnK, AennTenu
HanpsxeHus. amepeHne 60NbLLINX UMMYNbCHBIX TOKOB. .

Tema 4. ATMOChepHbIe NepeHanpsaXeHUs B 31eKTPUYEeCKUX cncTemMax:

Knaccudukaums nepeHarnpsokeHuii. CpeAcTBa 3aliMThl OT nepeHanpsxXeHui.
NHAYKTUPOBaHHbIE nepeHanpsXxeHus. [lepeHanpsXXeHUs NPSAMOro yaapa MOAHUN.
MonHue-3awmTa A3M 1 noacTaHUMiA. BonHOBbIe npoueccbl B AWHUAX M OBMOTKax
TpaHcPoOpMaTopoB.

Tema 5. Pe3oHaHCHbIe nepeHanpaxXeHns 1 3aLuTa OT HUX:

Pe3oHaHCHbIe NepeHanpsXXeHUa Ha OCHOBHOW YacToTe O4HOCTOPOHHE NTAaeMOM
NUHWK, Pe30HaHCHbIe NepeHanpsaXkeHns Npyu HeCUMMETPUYHOM OTKAYeHUN ¢as.

Tema 6. KoMMYyTaLIMOHHbIE MepeHanpaXeHUsa B 3/1eKTPpUYeCcKUX crucTemMax:

MepeHanpsXXeHWUsa NpU OTKAKYEHUN HEHATPYXEHHbIX NNHWKA, TepeHanpaxkeHns
NPY OTKNHOYEHUN HEHArpPy>XeHHbIX TPaHCPOPMaATOPOB. epeHanpsi>XKeHnsa npu Ayrossix
3aMblKaHUAX Ha 3eMAt0. Jlyroracsiiue peakropsl.

Pasgen VII. dnekTpocHabxeHne

Tema 1. OCHOBHbI€ TUMbl 3NEKTPONPUEMHUKOB U PEXMMbI UX paboTsbl:

OCHOBHbIe MPUEMHUKU 3NEKTPOIHEPTNK, NX KPaTKaa XapakTepucTika, pexxmnmb!
nx paboTbl KM nokasatenu pexumos. [lokasatenn rpadukoB  Harpysku
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3N1EeKTPONPUEMHNKOB U NoTpebuTenei. Npadukn Harpysok pasnuyHbIx nortpedbutenen
CUCTEM INEKTPOCHABXEHNS.

Tema 2. PexrMbl 31ekTponoTpebneHns B cucTemMax 3N1eKTpocHabxeHUa:

PeXuMbl 3N1eKTPONOTPebNeHNA B CUCTEMAx 3/1eKTPOCHabXeHUsa pas/inyHoro
HasHauYeHNsa N HanpsxeHnsa. PakTopbl, BAVAIOLLME HA PEXMMbl INeKTponoTpebaeHuns.
OCHOBHble  BEPOATHOCTHO-CTaTUCTUYECKNe MOoZenu  ANs  OMUCaHWsa  NpoLeccoB
31eKTPOnoTpebeHNs B CMCTEMAxX dNeKTPOCHabXeHUA: AeTepMUHUPOBaHHbLIA NOAXOA,
MOAENb CAy4alHOro CobbiTvs, CIY4anHON BeANYUHBI, CUCTEMbI CIyYanHbIX BEANUVH,
cnyyaliHoro  npouecca.  MHdopmaumoHHoe obecriedeHwe  Mogeneid  pexumoBs
3N1eKTPONOTPEHAEHNA B MNpakTuKe MPOEKTUPOBaHUA U 3KCMAyaTalmnm COBPEMEHHbIX
CUCTEM 3/1eKTPOCHabXeHWs. YnpasaeHue anekTpornoTpebneHnem.

Tema 3. MeToabl pacyeTa WHTErpanbHbIX XapPakTepUCTUK pPexnmMmoB W
onpefeneHnsa pacyeTHbIX 3HaUeHUA Harpysok:

MpVHUMNLI GOPMUPOBAHUA PACUYETHLIX 3HaYeHUW 3/1eKTPUHECKUX Harpysok
3/1IeMEHTOB CUCTEM 31eKTpPocHabxeHusn, O6oblleHHasn, yHUBepcanbHas MojAe/b
INeKTPUHECKMUX Harpy3ok AN  NpUMeHeHWs B CUCTEMAax SNeKTPOoCcHabxeHuns.
MpakTnyeckne npueMbl 1 MeTOAbl OnpejeneHns XapakTepuctuk W pPacyeTHbIX
3HAYEHNIA SNEKTPUYECKMX HArpysok B CUCTeMax 3/1eKTPOCHAGXEeHUs pasNuyHoro
HasHayeHWns: MeTodbl KodbduumeHToB crnpoca, NCNoNbL30BaHWA, OAHOBPEMEHHOCTH,
yrnopsigoHeHHbIX AMarpaMM, UYUCNOBLIX BEPOATHOCTHbLIX XapakTepuctik. MeToabl
onpeaeneHna pacyeTHbIX HAarpy3oK 3/1€MEHTOB Pa3fINUHbIX NepPapxXuyecknx ypoBHein
CACTEM 2N1eKTPOCHabxeHua: ceted ao 1000 B, sbiwe 1000 B, ceTeit BbICOKOTO
Hanps>KeHWsl, WCTOUYHWKOB 3neKTposHepruu. O6aacTM  NPUMEHeHWA  yKasaHHbIX
NPUEeMOB  OMpejeneHns  pacyeTHbIX  Harpysok C  Y4eTOM  BO3MOXHOCTeW
nHbopmMauMoHHOro obecrneveHns pacdetoB. MeTodbl pacyeTa  WMHTErpasbHbIX
XapakTEPUCTUK PEXMMOB B CUCTEMAX 3/1eKTPOCHABXEHNA NPOU3BOJbHON CIOXHOCTU W
KOHGUrypaumn.

Tema 4. KauecTBo 31eKTPO3HEPrMn B CUCTEMAX INEKTPOCHAbXeHUA:

MNokasatenn ka4vecTBa 3dMeKTPO3Heprun. BausHWe nokasatenel Kayecrsa
3M1eKTPO3HEeprMn Ha paboTy 31eKTPOMNPMEMHUKOB W1 0BopyAoBaHUA  CUCTEM
3/1eKTpOCHabxeHnsa. HopMmupoBaHMe  nokasaTefnell  KayecTBa  3NEKTPO3Hepruu.
NHTerpanbHble KpuTepun KadecTBa, WHbOpMaUnoHHoe obecneyveHne KOHTPONA
KayecTBa 3/1eKTpPO3Heprun. Mogenu npoueccoB W3MEHeHWss MokKasaTesiel KayecTBa
HanpsXeHWA (OTKNOHEeHWR, konebaHwi, MckaxeHns ¢GopMbl KPUBOW, HECUMMETPUN
HanpsXeHWs), CBA3b WX C MOAENSAMU Harpysok W pexmnmMoB paboTbi WCTOUHWKOB
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3NEeKTPO3HEPrun.  BansHMe  Ha  MokasaTenn  KayectBa  PexXumMoB  PaboThl
KOMMEHCUPYIOLLNX WU Peryanpyowmnx yCcTporicTe. MeToabl U cpeacTsa obecneyeHus
HOPMMPOBAHHbIX MoKa3aTtesieil kKayecTBa 3neKTPoaHeprun. KomneHcauma peakTUBHOW
MOLLHOCTN B CUCTEMax 3N1eKTPOCHabXeHWs. Pa3MmelleHue CpeacTB KoMneHcauuu B
CeTax pasHblX HOMMWHANbHbLIX HAaNpPsXKeHWn. BauAHMe CcTeneHu KomneHcaunn Ha
TEXHNKO-9KOHOMMUYECKME NoKasaTenn CUCTEM 3NeKTPOCHAbXeHs,

Pazgen VIll. PeneiiHas 3aljmMTa n aBToMaTu3saL A 3/1eKTPOIHEepreTnUeckmnx
cucrem

Tema 1. OCHOBHbIE CBEAEHMWSA O CUCTEME NPOTUBOABAPUIAHOIO YNpaBaeHUA.

OCHOBHOE HasHauyeHue CUCTeMbl NPOTYBOaBapuiiHoOro ynpasneHus. CTpykTypa
CUCTEMbl  MPOTMBOABAapPUMHOIO  yrnpasneHus. HasHauyeHwe penerHOW  3alWTbI.
Ha3HauyeHMe CUCTEMHOW  aBTOMATWUKW. HasHayeHve  pexXnMHOA  aBTOMATUKMW.
HasHauyeHWe MpOTUBOABPUIAHOM  aBTOMaTWKU. HasHayeHWe  aBTOMATWMYECKOro
MOBTOPHOIrO BKAKYEHUS NAWHWIA 3dnekTponepejadn. HasHaveHwe aBTOMaTU4ecKkoro
BBOAA pe3epBa. HasHauyeHue oAHOdA3HOro aBTOMATUYECKOro NOBTOPHOIO BKAKOUYEHUS
BO3ZYLWHbIX AMHWA. HasHauyeHWe aBTOMaTUUeCKOro perynaropa CcKopocTu TypBuHBL.
HasHayeHVe aBTOMaTUYECKOro PeryasaTopa HarpsaXeHUsa 31eKTpUHecKnx reHepaTopos.
HasHaueHne aBTOMAaTUKM pPeryivpoBaHUA 4acToTbl ¥ MOWHOCTW. HasHaudeHune
aBTOMATUKN OTK/JHOYEeHUS reHepaTopoB. HasHauyeHwe aBTOMAaTUKU  OTK/IHOUEHUS
Harpysku. HasHadeHuMe aBTOMaTU4eckoro BBOZa reHepaTopos. HasHaueHue
aBTOMAaTUYECKOM YaCTOTHOW Pa3rpysku.

Tema 2. KpaTkast xapakTepucTuka peneinHomn 3awmrhbl.

3agauu, pellaemMble pefeiHoi 3awuTon. OCHOBHbIE QYHKLUUM pefeiHOon 3alnThI.
TexHuuyeckme xapakTepucTk peneiHon 3awmTel, CeneKTUBHOCTL penerHom 3aluTol.
BuicTpogelicTBMe  penerHon  3awuTbl. YyBCTBUTENbHOCTL  pefieHOW  3alinThl.
HapgexHocTb ¢YHKLUNOHMPOBAHWA peneiHon 3awuTbl. [paBu/ibHbIe, HernpaBuibHbIE,
HEBbIICHEHHbIE, U3NNLWHWE, NOXHble AEACTBUA peneiHolr 3awmTbl. OTKa3bl pefeiHon
3awmTbl. Bnok-cxema penerHon 3awmtbl. UCTOYHUKM nHOpMALMM O COCTOAHUN
3alMLLAaEeMOro o6beKTa.

Tema 3. TpaHcPopMaTopbl TOKA WU HaNPSXEHUsA, NCTOYHUKN OnepaTBHOro Toka.
Knaccndukaums yctponcTs P3.

®YHKUMWN TpaHcPopMaTopoB Toka. YCTPOWCTBO TpaHchopmaTopa Toka. Cxembl
coefuHeHVA TpaHcdpopmaTopos Toka. CoefmHeHMe «nonHas 3Be3fga». CoeawnHeHue
«HenonHaa 3Be3fa». CoeAnHeHWe B «TPeYroflbHUK». ®YHKLUN TpaHCPOPMaTopos
HanpsXeHus. YCTPOWCTBO  TpaHcpopmatopa HanpsxeHvs. [MpuHumn  paboTsl
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KB v Bbiwe, Bugbl K3 B cetax 6-35 kB. AsneHuda npun K3 Ha 3emnio. [1pogonbHbie
anddepeHUManbHble 3alnThl. bAok-cxeMa NpoAobHOW AnddepeHLnansHOW 3aLnTsI.
Bnok-cxema nonepedHor aAnddepeHUManbHON 3aluTbl.  Bok-cxema  3awuTel  C
BbICOKOYACTOTHO 6J10KMPOBKONA.

Tema 8. 3awmTa sneKTpoaBurarenen.

Knaccndukauma snekTpoAsBurateneil no YPOBHIO HanpsxXeHwsa. Kateropuu
3NeKTpoABUraTeneii HanpskeHem 6-10 KB, Buasl -3aimnT y ABUratenein HanpsxeHvem
6-10 kB. 3awuta ABurateneli OT 3amblKaHWi Ha 3ema0. 3awmra Asurarteneid
HanpsbkeHnem Huke 1000 B. Bbi6op nNpegoxpaHuTenein Ans 3alimnTbl ABUraTenen Hike
1000 B. Cxema 3aWuTbli 31eKTpoABUraTens C WUCMONbL30BaHWEM MpejoxXpaHuTenedn.
CxeMa 3almThl 3n1eKTpoaBuUraTens C NOMOLLLI0 aBTOMaTUYECKOro BbIKOHaTENS.

Tema 9. 3aWMTa 1 aBTOMATUKA SNEKTPUUECKUX CTaHLUMA NOACTaHLNUA.

Buabl noBpexaeHWin TpaHchopmaTopos. Kateropun 3aluTbl TRaHCPOPMaTOPOB.
FasoBana 3awmra TpaHchopmaTopos.. AnddepeHumansHas 3awumra TpaHCGOpMaTOPOB.
Pe3sepBHas 3awwuta TpaHcdopmaTopoB. AuddepeHumnanbHas 3allMTa reHepaTopos.
3alnTbl reHepaTopoB OT 3aMblKaHUsA OAHOM da3sbl Ha 3eMt0. 3alnTa 06MOTKK poTopa
reHepatopa. 3alnTa reHepaTtopoB OT TOKOB 06paTHOY MocnefoBaTe/IbHOCTX. 3alinTa
OANHOYHOM CUCTeMbl WWH. 3awuta CeKUMOHUPOBAHHON CUCTeMbl LWKH. [yrosas
3aWNTa WKWH. YCTPONCTBA pe3epBMpOBaHNA 0TKasa BbiKatovaTeN .

Tema 10. ABTOMaTMKa CUCTEM SNEKTPOCHABXEHWA.

Bnok-cxema AMNB. OgHOKpaTHOCTL gencTBus AMB. [lBykpaTHoe AlB. Ha3HaueHue
YCTPOWCTB aBTOMaTU4ECKOro NOBTOPHOMO BKAtoUeHUs. TpeboBaHus, nNpeabsasisgemble K
ycTponicteam AlB. Pacuer napamerpoB ycTporicts AlNB. Cxembl ycrpoucts AlB.
HasHaueHne yCcTpolCTB aBapuiiHOro BBOAA pe3sepBa. TpeboBaHWA, npeabaBiseMble K
ycTpoicTBam ABP. PacueT napameTpoB ycTpoiicTs ABP. Cxembl ycTpoincTs ABP.

Tema 11. OCHOBbI 3KCNAyaTaunu pefernHon 3aLnTsl U CUCTEM aBTOMATUKU.

CogepxaHne rnpoekToB pPenerHon 3awunTbl U CUCTEM aBTomMaTuku. CogepxaHne
Hanazikn CpeAcTB penieiiHOM 3alnTbl N CUCTEeM aBTOMAaTMKW. 3Tanbl HaNaA0uHbIX PaboT
CPeAcTB penerHor 3alinTel U CUCTEM aBTOMATWUKWU. Buabl obcnyxmBaHUA CpeacTB
penernHoOn 3awuTbl U CACTEM aBTOMaTWKW. OnepaTrBHOE O6CNYXUBaHWE CPeACTB
penerHol 3alWmMTbl M CUCTEM aBTOMaTUKK. TexHuuyeckoe 06CAYXVBaHWE CPeAcTs
penernHoin 3awmTbel U CUCTEM aBTOMATUKW. ABAPUNHBLIA PEMOHT CPeACTB pesierHoNn
3aWUTBl N CACTEM aBTOMATUKW. AHaNW3 AENCTBUIM YCTPOWCTB peneriHov 3auutbl U
aBToMatuky.  O6A3aHHOCTM  TEXHUYEeCKOro  MepcoHana rnpu  OnepaTnuBHOM
obcnyxmBaHun.  O6A3aHHOCTV  TeXHWUUECKOTro  MNepcoHana npu  TeXHUYeCKoM
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obcnyxuBaHun. O6A3aHHOCTM TEXHWYECKOro nepcoHana npuy aBapuiiHOM pemMmoHTe.
PernameHTHble JOKYMeHTbl MO MepekatoyeHnaM npu BBOAE W BbiBOAE YCTPOWCTB
penenHon 3aWnTbl 1 aBTOMATUKMN,

ll. NEPEYEHb BOMPOCOB A1 NPOXOXXAEHNA BCTYNMUTENBHOTIO UCNbBITAHWA

1. YTOo ABNAGTCA BHEWHWMW WCTOYHUKAMWN 3SNEKTPOMArHUTHbLIX MNOMex B
3NEKTPOIHEpPreTUYeCcKxX yCTaHOBKax Y CpeacTBax asTomMaTmsaun?

2. YT0 paccmaTprBaeTcs B KauyecTBe UCTOYHMKOB 3N1EKTPOMAarHUTHbIX MOMeXx B
3N1eKTpOIHEepreTUYeCKMX YCTaHOBKaxX N CpeaCcTBax aBToMaTmsaunm?

3. B KakoM AmanasoHe 4acToT 3HepreTyeckne npeAnpusaTna (3N1eKTpoCTaHLmn) n
3NEKTPOTEXHO/IOrMYecKne yCTaHOBKW CO34ak0T 31eKTpOMarH1uTHbele noas?

4. KakoBbl OPWEHTVPOBOYHbIE 3HAYEHWS HanpPsXEHHOCTEN MarHWTHOro MoAs
NPOMBILLIIEHHOW 4YacTOThbl Ha SHEepPreTUYecKVX M MPOMBbIWAEHHbLIX MPeanpuaATUAX Ha
paccrtoaHun 0,5 m?

5. KakoBbl rpaHvubl CaHUTApPHO-3aWUTHbIX 30H, cornacHo CH Ne2971-84, ans
NIMHWIA 3nekTponepegayn /13MM-500 kB?

6. KakoBbl [ONYyCTMMble YPOBHW BO3JAENCTBUS 3NEKTPUYECKOro rons JNMHWUA
anekTponepeaaun (JIor) Ha HaceneHne Ha TeppUTOPUN 30HbI XNTOM 3aCTPONKN?

7. YT0 XxapaKkTepu3ytoT NapameTpbl Ka4eCcTBO 3NeKTPO3IHeprnu?

8. HopmaneHo gonycTumble U NpeAensHO  AONYCTUMblE  3HaYeHWUs
YCTaHOBMBLUEroCs OTKNOHEHUSI HaMpPsXKEeHWUA Ha BbIBOAAX MPUEMHWUKOB 3/1eKTPUYECKo
3Hepruu no Hopmam NOCT 13109-97.

9. YTO 4ABNAETCA MeponpuUATMAMK N0 obecrnevyeHnto 31eKTPOMarHUTHOWN
COBMECTUMOCTN CUCTEM YNPaBAeHUA Ha NOACTaHUMAX?

10. Yem onpeagensercs NPONyckHas cnocobHOCTL NMHUK 3nekTpornepesad (J/1311)?

11. C KakoW UuUenbko BbINOJHAETCA pacwenneHne ¢a3 JI3MN CBepxBbICOKOro
HanpaxeHua?

12. K kakoMmy 3bdekty MOXET npuBecTU YyCTpaHeHre napamMeTpuyeckon
HeoAHOPOAHOCTW 3eKTponepesayun?

13. C Kakoh uenbi BbIMNONHAETCA KOMMEHCaUua peakTUBHOW MOLLHOCTN B
3/1eKTPO3HepreTnYeckmnx ceTax?

14. Y10 XapakTepusyet BpemMsa NCMoNb30BaHUA MakCMyMa Harpyskimn?

15. AN KakKuUX IMHUI 3neKkTponepesaymn pexnm Xos1oCToro xoda HegonycTum?

16. C KakoM Uensio MOXeT MNPUMEHATLECH  MNPOAOABbHAA  KOMMeHcauns
WHAYKTUBHOIO CONPOTUB/IEHUS INHWNIA 3neKTponepeaay?
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17. Kakume w3 HWXENepe4yncaeHHbIX CNnocoboB MOXHO MNPUMEHUTL ANS
YMEHbLUEHWSA NHAYKTVUBHOIO COMPOTUBAEHNSA BO3AYLLHOW NHWUK 3N1eKTponepeayun?

©18. Kakoe HanpsixeHue Mexay noBpexgeHHOW ©¢a3on n 3emnelrt nokaxer
BONbTMETP B CETHAX C U30/INPOBAHHOWN HENUTPaNbio?

19. U3aMeHUTCs nn HanpskeHne HenoBpeXAeHHOW (a3sbl OTHOCUTE/IbHO 3eMan
npwv K3 Ha 3emno ogHol 13 $as B ceTax ¢ 3pPeKTUBHO-3a3eMNEHHON HENTPaNbIO?

20. Kakagd W3 CXeM COOTBeTCTBYET CTPYKTYPHOM CXeMbl MOHWXatoLLen
noactaHummn?

21. Kakne TpeboBaHNSA OTHOCATCA K OCHOBHbBIM TPeb0OBaHVAM, NpesbaBAseMbIM K
rNaBHbLIM CXeMaM 3N1eKTPUYECKUX CTaHUWi N NOACTaHLNA?

22, Kakoi annapaTt npegHa3HauyeH AN CO3JaHUA BUAMMOro paspbiBa MeXay
aBapUiiHbIM Y4acTKOM WAW 3N1EMEHTOM CeTU W YacTbio pacnpejceT, ocTatrowenca nog
HanpaxeHuem?

23. Yem onpegensetcs KO3GPUUMEHT YyBCTBUTENIbHOCTA 3aLLNTbI?

24, MepeuncanTe OCHOBHbIE NapaMeTpbl CXeM PeneHON 3aLnThbI.

25. Kakoli napameTp xapakTepusyeT CTerneHb HepaBHOMEPHOCTW rpaduka
Harpysku cnnoBoro TpaHcpopmaTopa?

26. UTO no3BoONSieT A0CTUYb COEAMHEHWE B «TPEYro/bHWK» 0BMOTOK HWU3KOro
HanpsXeHUsi CUI0BOTo TpaHcdopmaTopa?

27. [Ans  cunoBbix TpaHCHOPMATOpPOB  KAKOW  MOLWHOCTU  MpUMeHseTCs
ecTecTBeHHOE MacAHoe oxnaxgeHue (M)?

28. Kakume onepaumy no BKAKYEHUIO U OTKAHOUEHUIO 3N1eKTPUYecKux Lenewn
HeNb3s NPOBOANTL C UCMO/Ib30BAHVEM pasbeauHUTENs?

29. YKaxkute cnocobbl raleHuns ayru, AeCTBYOLVE B MACASHbBIX BbIK/IOUYaTeNaX.

30. OT Yero 3aBUCUT aKTUBHAA MOLHOCTb, MOTpebasemMan snekTpoasurarenem?

31. VI3 Kaknx 3NeKTPOoyCTaHOBOK COCTOUT 31eKTpLUYecKas CeThb?

32. Kak Ha3bIBaKOTCA 06MOTKM TpaHcdopmaTopa?

33. Kak MOXHO OLEHUTb TOYHOCTb pacyéTta peXXmnma KoNbLeBon cetu?

34. Kakmm obpa3om JO/IKeH OCyLWeCTBAATLCA BBOJ PEe3epBHOro nuTaHwsa Ana
3N1IeKTPONpPUEMHUNKOB 1 Kateropunmn?

35. 3anuwmnTe BbipaXeHue ANA BPaLAIOWErocs MOMEHTa pesie Hanpas/ieHuA
MOLLHOCTY CMEeLL@HHOro Tu1na.
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