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1. OPTAHV3ALUMNOHHO-METOANYECKUME YKA3SAHWA MO NPOBEAEHUIO
BCTYTMNTE/IbHOIO NCTIbITAHNA

Llenb BCTYNWUTENbHOrO WCMbITaHUA B MarucTpatypy - oTobpaTb Hambosiee MOArOTOBIEHHbIX
abUTYpUEHTOB 4/11 06y4YeHMs B MarncTparype.

BcTynuTenbHbIi 3K3ameH MNPOBOAMTCA B (hOpMe TeCTUPOBaHUA MOCPEACTBOM 3/IEKTPOHHOWA
NHHOPMALMOHHON CUCTEMBI, COCTaB/IEHHbIM M3 NePeYHs 3K3aMeHaLMOHHbIX BOMPOCOB.

JK3ameH MNPOBOANTCA Ha PYCCKOM A3bIKE.

MpopomkuTenbHOCTbL  3k3ameHa 180 MuHYT. Pe3ynbTaTbl 3K3aMeHa OLUeHMBAKOTCA MO
100-6annbHOIA LIKase.

2. COAEPYXAHWE PA3JE/IOB I TEM NMPOIPAMMbBI CMELAILHON YUEEHOM
ANCUMMIUHDI

Pasgen 1. O6Lad sHepreTurKa

CoBpeMeHHble TUMbI 3M1EKTPOCTaHUMIA U NOACTAHLMA, OCOBEHHOCTU WX TEXHO0MMYECKOro
npouecca.

PacnpefeneHne Harpysku Mexxay 37eKTPoCTaHUMAMM pasHbiX TUMOB. TMOHATME O rpagmkax
Harpy3oK 3/1eKTPOCTaHLMIA 1 NOACTaHUMIA. IHeprocbepexkeHne B 3NEKTPOIHEPTETUKE.

JNEKTPUYECKME CXEMbl 3NEKTPOCTaHUMA M NOACTaHUMA. Ha3HaueHne u  0COBGEHHOCTU
CTPYKTYPHbIX U MPUHUMMUANBbHBIX ~ CXEM  KOHAEHCAUMOHHbIX  3nekTpoctaHumi  (K3C),
TennoanekTpoueHTpanein (TOLL), aToMHbIX anekTpocTaHumin (A3C), ruapoanekTpocTaHuuii (F3C),
naporasoBsblx ycTaHoBOK (MIY), razoTyp6uHHbIX ycTaHoBOK (I'TY) n nogctaHymia (MC).

Y[aenbHble MoKasaTeNM 3MeKTPO3HEPreTUYECKOro Komrsekca B Poccun 1 3a  py6exom.
CoCTOfHMe ~ 3/1EKTPO3HEPreTUYeCKOro  Komrnekca B Poccun.  HanpasneHuss — passBuTus
3N1EKTPO3HePreTUKM. ONbIT OTEYECTBEHHOIO 1 3apyBeXKHOro peopMUPOBaHNS 3/IEKTPOIHEPTETUKN.

CoBpeMeHHble HamnpaB/eHUs PasBUTUA TeHEPUPYIOWMX KOMMaHWA. AKTyasbHble Npo6siembl
TpaHcnopTa 371eKTpoaHeprum B EAC Poccmn. Cnocobbl NOBLILIEHUS NPOMYCKHOW CNOCO6HOCTW IMHWI
anekTponepedayn. Ponb  FEHEPUPYHOLIMX KOMMaHWMn B 06ecneyveHMn YCTOMYMBOW  paboThl
3HEProcmcTeMbl NPW Pas/IMYHbIX BO3MYLLEHUSX.

Begylume 3n1eKTPO3HEPreTUYeCcKe KOMMaHun (reHepupytowime, ceTeBble, MPON3BOAMTENN
3NEKTPOTEXHNYECKOTO  060pyAoBaHWs,  Hay4HO-WUCCNeoBaTe/lbCKUe  MHCTUTYTHI).  CucTema
rocyAapCTBEHHOro PerynMpoBaHna U KOHTPO/IS B 3N1IEKTPOIHEPreTUKe.

MMoTepy 3NMeKTPO3HEPrMn. AKTYa/IbHOCTb  33fa4yu  CHVDKEHWUS MOTepb  3/1EKTPO3HEPruun.
PaunoHa/IbHbIA  YPOBEHb MOTEPb 3/1IEKTPO3HEPrun. [etanbHad CTPYKTypa (hakTUYeCKMX MnoTepb
3N1eKTPo3Heprun. CTOMMOCTb MOTEPb 3IEKTPO3HEPT M.

CoBpeMeHHble cpefcTBa aBTOMaTU3auuyM EAMHON HauMoHanbHOW 3/1eKTPUYecKo cetn Poccuu.
Llenb ¥ 3agaun cosfaHusi aBTOMaTU3MPOBAHHOM CUCTEMbI TEXHOMOMMYECKOro YnpasfieHUs eauHON
HaumoHanbHoIl (obuepoccuiickoit) anekTpryeckoi cetn (ACTY EH3C). Mecto ACTY B ynpasneHum
EH3C.

Pa3paboTka M MpYMeHEHE COBPEMEHHbIX TapuU(HbIX cucTeM. POPMUPOBAHME W BHeLpeHue
AnhepeHLMPOBaHHbIX TapU OB Ha 3/1EKTPOIHEPruto. Tapudbl, AnddepeHLMpPoBaHHbIE MO YPOBHIO
HaJeXXHOCTN  3/IEKTPOCHAOXKEHNSI  MOTPebuTeneil. SHeproayauT W 3HEPreTUYecKuid  nacnopr
NPOMbILLNEHHOTO NPeAnpusaTUs. BHeapeHne KOMMEPYECKOro yueTa 3/1eKTPo3Heprum 1 Tenna. OueHKa
TEXHMKO-9KOHOMUYECKOW 3P(EKTUBHOCTM MEPOMPUATUIA MO 3HEProcbepeXxeHnto. SHepreTnyeckas



ctpaterms Poccum po 2020 roga. 3apybexkHblit OnbIT 3HeprocoepexxkeHus. PepepasibHbIA 3aKOH
Poccuiickoli ®epepauum «O6 aHeprocbepeXkeHUn». OCHOBHble MPUHLIMMBLI 3HEProcbeperatoLLeit
nonutukn.  defepanbHas  LeneBas nporpamma  «OHeprocoepexxeHne  Poccum».  ICTOUHUKM
(PMHAHCUPOBaHWSA NPOrPamMMbl 3HEPTOCOEPEXXEHNS.

Pasnen 2. MepexoaHble NPOLECChI B 3N1EKTPO3IHEPre TUYECKMX CUCTEMAX

MpUYNHbI BO3HWKHOBEHWS 3/M1IEKTPOMArHUTHBIX MEPEXOAHbIX MPOLECCOB M WX CNeACTBUS.
HasHauyeHve pacyeToB NepexofHbIX MPOLECcCOoB M TpeboBaHMS K HUM. PacyeTHble ycnosusi. Cuctema
OTHOCUTENbHBIX eAVHULL 1 ee MPUMEHEHME MPK pacyeTe NepexoiHbIX MPOLLECCoB. PacyeTHbIe CXeMbI U
CXeMbI 3ameLleHns. MpeobpasoBaHme CXEM 3aMELLIEHMS.

MOLLHOCTb KOPOTKOr0 3amblKaHusl. Buabl KOPOTKMX 3aMblKaHWA. TpexdasHoe KOpoTKoe
3aMblKaHWe B HEPA3BETB/IEHHOM LIEMW. Y AapHbIil TOK.

MepexofHOiA NpoLecc Npw BKIKOYEHUM TpaHchopMmaTopa Ha X0M0CTON Xoa,

BnvsHue APB Ha nepexofHblii npouecc. Pexknmbl NpeaensHOro Bo36yXXaeHWs U HOPMasibHOro
HanpsKeHWs.

CxeMmbl 3aMeLLeHNsS CUHXPOHHOW MalUUHbI Npy nepexofHom npouecce. MepexogHble 3AC u
PeaKTUBHOCTU CUHXPOHHON MaLLMHBI.

MpaKTUYECKNIA pacyeT Haya/lbHOro CBEPXMEPEXOAHOr0 M yAapHOro TOKOB. MeTod TUMOBbLIX
KPUBbLIX MPW pacyeTe TOKOB KOPOTKOr0 3aMblKaHWS.

HecuMMETpUYHbIE  PeXuMMbl M MX pacyeTbl. [MpvMeHeHMe MeToda CUMMETPUYHBIX
COCTaBMIAIOLMX MPU pacyeTaxX HECUMMETPUYHBLIX PeXUMOB. [MapaMeTpbl 3/1EMEHTOB CUCTEMbl Ha
CXeMe 3aMeLLeHns Ans TOKOB pas3MyHbIX MocnefosaTenbHocTed. CocTaBieHne M npeobpasoBaHune
CXeM A7 TOKOB NPSIMOI, 06paTHOM M HyneBOW nocnefoBaTe/lbHOCTen. COCTaB/IEHME OCHOBHbIX U
[IOMONHUTENbHbIX YPaBHEHUIA N8 Pa3/IMYHbIX BWAOB MOMNEPEYHOM HECUMMETPUM. BeKTOopHbIe
AmnarpamMmmbl TOKOB U HaMpsKeHWM NPy pasnnyHbIX BUAAX KOPOTKOro 3aMblKaHUS.

CraTnyeckasd YCTOMYMBOCTb 3HEProcUCTEMbl.  [paKTMUECKMIA  KPUTEPUIn  CTaTMYECKOW
YCTONYMBOCTW W €ro NpuMeHeHne. MeponpusTns No 06ecrneyYeHnto CTaTUYeCKoM YyCTOMYMBOCTHI.

[nHammnyeckas ycTonumocTb. MeTog nnowagent. [MHaMmmyeckas yCTOMUMBOCTb aCUHXPOHHbIX
Auratenein. Meponpuatusa 41 NoBbILLEHNUS AMHAMUYECKOW YCTONYMBOCTM.

OrpaHunyeHne TOKOB KOPOTKOIO 3aMblKaHMS.

ANeKTPOoAMHAMMNYECKOE [eNCTBME TOKOB KOPOTKOIr0O 3aMblKaHWS.

TepMUYECKoe [eNCTBME TOKOB KOPOTKOMO 3aMblKaHUS.

Pasgen 3. 9neKTpoobopyaoBaHne CTaHUMIi U NOACTaHUMIA

CUHXPOHHble reHepaTopbl W KOMMeHcaTopbl. COBPEMEHHble CUCTEMbI BO36YXAEHUA U
npeabasnsiemMble K HAM Tpe6oBaHMA. Cnocobbl BK/IOYEHMS TeHepaToOpoB B CeTb. [lepcrnekTuBbl
YNYULLIEHUA XapaKTePUCTUK reHepaTopoB.

Cunosble  TpaHcopmaTopbl M aBTOTpaHc(opmaTopbl.  OCHOBHble — NapameTpbl U
KOHCTPYKTVBHbIE OCOGEHHOCTU. CUCTEMbl OXNTaXAEHWsA. TennoBble PeXuMbl TpaHCHOPMAaTOPOB.
OcobeHHOCTM aBTOTpaHChopMaTopoB. Cnocobbl M3MEHEHUS KO3PMMLMEHTA TPaHCHopMaL M.

CxeMbl pacnpefennTesibHbIX YCTPOMUCTB 3/1eKTPOYCTaHOBOK. 3a3eM/IeHNS B 3/1eKTPOYCTaHOBKaX
N PeXUM HelTpasin. CUCTEMbI U3MEPEHWNIA, KOHTPOSIS, CUrHaIM3aLMA 1 YIPaBIEHNS.



Co6CTBEHHbIE HYX[bl 3MEKTPOCTAHUMIA W MNOACTaHUMA. HasHaueHwe, posib U BAUSHUE Ha
Ha&XHOCTb PaboTbl 3MEKTPOCTAHUMIA M NOACTaHUMA. Cnocobbl 3MEKTPOCHAGXKEHUSI COBCTBEHHbIX
HY>KLI.

OTKNtOYeHMe Leny  MNepeMeHHOro Toka. [lpouecc raweHus 3MeKTPUYECKOn fayrn B
KOMMYTaUMOHHbIX  annapartax.  [lyroracutesibHble — YCTPOMCTBA  3MEKTPUYECKUX  annaparoB
repemMeHHOro ¥ NOCTOAHHOMO TOKa.

Tunbl BbIKOYaTENe U UX KOHCTPYKTUBHblE 0COGEHHOCTW. OCHOBHble MapameTpbl U
3KCN/yaTalnOHHbIe XapaKTEPUCTUKMN COBPEMEHHbLIX KOMMYTALMOHHBIX anmnaparos.

3mepuTenbHble TpaHChopMaTopbl U yCTpoincTBa. CBeAieHNS 0 KOHCTPYKLMN.

MapameTpbl, CXeMbl COeUHEHNS 0OMOTOK, CXeMbl BK/IKOUEHMS. O61aCcTU NMPUMEHEHNS.

OCHOBHble  TpeboBaHWA K  3/1eKTPOOOOPYLOBAHWNIO  3MEKTPOCTaHUUA.  TpeboBaHMs K
3/1EKTPO06OPYA0BaHMNIO B 4aCTU YPOBHA W30MAUMM, AONYCTUMOrO Harpesa B MPOAO/HKUTENBbHBIX
peXumax, CTOMKOCTM MpU KOPOTKUX 3aMblKaHusX (K3), KOMMYTaLYOHHON CNOCOBHOCTMW.

Harpes NpPOBOAHWKOB W 3M1EKTPUYECKMX annapaToB. Harpes MpPOBOAHUKOB U 3/IEKTPUYECKUX
annaparoB B MPOAO/HKUTENBHBIX PeXXUMax U NPu KOPOTKMX 3aMblKaHUAX. [onyCcThMble TeMrepaTypsl
Harpesa.

Bbibop ¥ npoBepka OCHOBHOrO 060pyaoBaHMs. Bbi6op LenecoobpasHoro crnocoba
OrpaHnyeHnsi TOKOB KOPOTKOIO 3aMblKaHUS.

Bbl6op cXembl MPUCOEAMHEHUSA 3IEKTPOCTAHUMIA K 3HeprocucTeMe. Cxema Bbigayuu MOLLHOCTW.
Cxema npucoeMHeHus K aHeprocucteme. Bbl6op uncna BO3AYyLLHbIX IMHWIA HA KXKAO0M HanpshKeHNN.

OCHOBHblE MOHATUA U KnacCUUKaLmUs KOMMNOHOBOK 3/1EKTPOYCTaHOBOK. Tpe6osaHua Y3,
MT3 wn [pyrmx HOPMATMBHLIX AOKYMEHTOB K KOHCTPYKTMBHOMY WCMO/IHEHUIO WM KOMMOHOBKM
3N1EKTPOYCTaHOBOK.

KOMMOHOBKa 3aKpbITbIX pacrpefenunTesibHbIX YCTPOMCTB € BO3AYLUHOW m3onsaumein go 35 kB.
KoMMOHOBKa 3aKpbITbIX pacnpefeinuTesibHbIX YCTPOWCTB HarnpshkeHnem 6-10 kB c6opHoro Tvna.
KomnoHoBKa 3aKpbITbIX pacrpegenutenbHbIX YCTpoicTs 110-220 kB ¢ BO3AYLUHOM M30NsLMe.

KoMMoHOBKa OTKpPbITbIX pacnpefenunTenbHblX YCTPOMCTB  HanpsbkeHnem 35-220 kB.
KomMnoHOBKa OTKpPbITbIX pacrnpegenuTenbHbiX yeTpoiicTs 330-750 KB.

Aneras3oBble pacnpefenvTenbHble ycTpoicTBa. Knaccudgmkaums. O6nactb  NPUMEHEHMS.
MpenmyLecTsa 1 HeJOCTATKMN.

KomnoHoBKa 3n1eKTpocTaHUMii. KOMMOHOBKA OCHOBHbIX OOLEKTOB M 0060pyAOBaHWSA Ha
nnoLaaKe anekTpocTaHuunid. Mprmeps! peanunsaumm KomnoHoBok KOC.

Pasnen 4. PeneiiHas 3awMTa 1 aBToMaTm3alUmsa CUCTEM 3NIEKTPOCHAOXKEHWS
OCHOBHble BWAbl MOBPEXAEHWA N HEHOPMa/IbHbIX PEXUMOB pPaboTbl 3HEProyCcTaHOBOK
3/IEKTPO3HepreTnyecknx cuctem. OMacHOCTb TOKOB KOPOTKOrO 3aMblKaHWSi B 3/IEKTPOYCTaHOBKaX.
TpeboBaHuUA, NpeLbAB/seMble K YCTPONCTBAM PeeNHON 3aluThl.

OCHOBHble MOHATUA O (PYHKUMAX pPeneiHOM 3almTbl. [eneHne Ha OCHOBHble, pe3epBHble U
[ONONHUTE/IbHbIE 3aWWThI, 3aWMTbl C abCOMOTHON U OTHOCUTENbHOW CENEKTUBHOCTLIO, G/IMKHEE U
fanbHee pe3epsunpoBaHme. MPUHLMNGLI BbIMOSIHEHNA 3aLLWT.

O6uyme ceefieHNs 0 (UIbTPAX CUMMETPUYHbBIX COCTaBNAHOLLMX.

WCTOYHMKM onepaTMBHOrO ToKa. WX HasHauyeHwe W NPUHUMN  [EeACTBUSA.  YCNOBHbIE
rpauyeckme 1 No3nLMOHHbIE 0603HAYEHNS B CXEMAX PENEHON 3allunThl.

Tunbl N XapakTePUCTUKN 3aLLUT C OTHOCUTENIbHON CENEKTUBHOCTLHO.



MakcvmanbHas Tokosas 3awmuta (MT3): HazHayeHwe, NPUHLMM LeACTBUSA, CXeMbl BK/IHOUYEHUS.
PacyeT TOKOB cpabaTbiBaHUA, BbIJEPXKEK BPEMEHN U KOIPHULMEHTOB YyBCTBUTENBHOCTM MT3. CxeMbl
BK/IOYEHUA penie MT3 1 uX BNAHUE Ha KO3MULMEHT CXEMbI.

ToKoBasi 0TCeYKa MIHOBEHHOIO AENCTBMSA: Ha3HayYeHWe, NPUHLMN AeACTBIA,

CXeMbl BKMOYeHWNs. TOKOBas OTCeYKa C BbIJEPXXKO BpemMeHW. OO6LLast OLEeHKAa TOKOBbIX 3aLLuT.
ToKOBble Hanpas/eHHbIE 3alMTbl HA MHUAX C OAHOCTOPOHHUM W ABYCTOPOHHUM NUTaHWeM. CXeMbl
BK/IKOUYEHMSA pesie Hanpas/ieHWsi MOLLHOCTW.

MpUHUMMBI BbINOMHEHUA 3aLMT C abCOMHOTHOW CENEeKTUBHOCTLIO. Buabl andhepeHumanibHbIX
3aLuT.

HasHaueHve v NPUHLMMbI AeACTBUS TeNEMEXaHUKW B pacnpefe/IMTeNbHbIX CETSX.

HasHauyeHve 1 NpUHLMN AeNCTBMS CeTEBLIX YCTPOMCTB aBTOMATMYECKOr0 BBOJA pe3epBa.

OCHOBHbIE ¥ JONOMHUTESbHbIE 3aLLMTbl CUNOBbIX TPAHC(HOPMATOPOB M aBTOTPaHCHOPMATOPOB.
MpuHUMN  JeCTBUA M CXeMHas  peanusaums  MPOAOSbHOW  AndipepeHUMasbHON  3aLuUThbl
TpaHctopmatopa. [puHUMN  [EACTBUA M CXEMHas peasm3aums rasoBOW  3alMTbl  CMIOBOrO
TpaHcopmaTopa.

HasHaueHuve v npuHUmMn geinctems AMNB nvHuiA HanpsbkeHem 10 kB.

MpyHUMN AeNCTBUS yKa3aTesieil NOBPeXAeHHOro yyacTka BJ1.

[NCTaHUMOHHbIE N3MEPUTENN PaCcCTOAHMA O MecTa KOPOTKOro 3aMblKaHus.

HasHaueHune 1 npuHUmn aencTens yctporictea APIH.

HasHauyeHve v npuHumUn aencTems yctporictea APKOH.

HasHauyeHvie 1 NpuHLMN aericTems ycTporictea ALLI®.

HasHaueHne 1 npuHUMn aencTens yctporictea AYP.

Pasgen 5. CucTeMbl 3/1eKTPOCHAO>KEHNS

OCc06eHHOCTU 1 33Ja4m CeNIbCKOro 3/1eKTPOCHaKeHUS.

OCHOBHbIe MoKa3saTeNn Ka4yecTBa 3/1eKTPOIHEPTUN U UX BNNAHUE HAa paboTy noTpebuTenei.

Cnocobbl 1 cpefcTea KOHAULMOHNPOBAHUSA HaMPSXKEHWS.

ANeKTPUYECKME Harpy3Ku C.X. NOTPebuTenen n MeToasl UX OnpeaeneHns.

MeTogab! pacuyeTa anekTpuyeckux ceteit 0,38-10 KB No 3KOHOMWUYECKMM MOKa3aTeNsM.

Ycnosus 1 Nopsafok BbI6opa KOMMYTaLMOHHON U 3alMTHON annapaTtypbl B CETAX L0 W Bbllle
1000 B.

KomneHcaums peakTUBHOW MOLLHOCTM WM PEryiMpoBaHMe HampskeHuss B CUCTEMax
3N1EKTPOCHABXEHUS.

Bo3MOXXHOCTM ~ Tabnmubl  OTK/IOHEHWIA WM NOTEPb  HanpsbKeHWs  MNpU BbINO/HEHWM
3N1eKTPOTEXHUYECKMX PacyeTOoB.

PacuyeT KonebaHust HanpspKeHWs NPK 3anycke MOLLLHOr0 aCMHXPOHHOIO 3/1eKTPOABUraTens.

CTpyKTypbl 1 NapaMeTpbl CUCTEM 3/1EKTPOCHAOXKEHUS.

OnTUMM3aLMA OCHOBHbIX MapameTPOB PEXMMOB PaboTbl CUCTEM 3M1EKTPOCHAGXKEHNS.

Tunbl Cxem pacnpefenvTenbHbIX ceTeil o 1 Bbiwe 1000 B, obwwas xapakrepuctuka, 061actu
NPUMEHEHUS.

Pasgen 6. 9neKTpPo3Hepre TUYeCcKme CUCTEMbI N CETU
Bb160p HanpsixeHWs NUTaHWs paioHa 3N1eKTPOCeTH.
KOHCTpYKLWM 1 CXeMbl pacnpeenmTenbHbIX YCTPOUCTB.



Cnocobbl 1 cpeAcTBa PerynMpoBaHns HanpsKeHUs.

Cnocobbl 1 cpeAcTBa NOALEPXKaHWS YacTOTbl Ha JONYCTUMOM YPOBHE.

BanaHC aKTMBHOW MOLLHOCTY B 3HEProCUCTEME M ero CBA3b C YaCTOTOIA.

BanaHc peakTVBHOM MOLLHOCTY B 3HEPrOCUCTEME U €r0 CBA3b C HAMPSHXKEHNEM.

OcCHOBbI pacyeTa OCHOBHbIX PEXMMOB 3/IEKTPO3HEPTETUYECKMX CUCTEM.

PacueT 3NeKTpUYeCcKnX Harpy3oK B CETU C ABYXCTOPOHHUM MUTaHUEM.

KomneHcauns peakTBHON MOLLHOCTU, BbI6GOP KOMMEHCUPYIOLLMX YCTPOMCTB.

PeXXUMbl  3a3eM/IEHNS  HeWTpasn B 3NeKTpuyeckmx cetax. CeT € M30AMPOBAHHOM,
rNyX03a3eM/IEHHOM, KOMMEHCUPOBAHHOM, 3((EKTUBHO 3a3eM/IEHHOM HENTPasiblo; MX OCOOGEHHOCTMW,
npenMyLLecTBa, HeaocTaTkM, 061acT npumeHeHKs. CrucTeMbl 3a3emneHmns B ceTax o 1000 B.

Pa3gen 7. SkcnnyaTaumsa aneKTpoobopyaoBaHUst CUCTEM 3/1eK T POCHAGYKeHMS

CVHXPOHHbIE reHepaTopbl. OCHOBHbIE BOMPOCHI 3KCM/yaTalu CUHXPOHHBLIX TeHepaTopoB.
Myck W BKMKOYEHWEe B CETb reHepaTopoB. MeTofbl CUHXpoOHM3aUuK. O6nacTb  YCMeLIHOW
CMHXPOHM3aLIMK. HopMasibHble PEXMMbI Pab0Thbl CUHXPOHHBIX FeHePaToOPOB. [oMyCTUMble Neperpy3ku
Mo TOKy cTatopa W poTtopa. PQ-amarpamma Typ6oreHepatopa. OnepaTuBHbIE METO/bl AVAarHOCTUKM
reHepaTopOB Y OCHOBHbIE METO/Ibl UCMbITAHUI CUHXPOHHbIX FEeHePaToOPOB.

ACUHXPOHHble fpuratenn (AL, CXeMbl 3aMeLLeHMs, MOMEHTHas XapakKTepucTuKa. BnmsHue
HaMPSPKEHUS U YaCTOTbl HA MOMEHTHYHO XapaKTepucTuky Afl. XapaKTepucTVKN MOMEHTOB OCHOBHbIX
MEXaHM3MOB COBCTBEHHbIX HyXa. OCHOBHble BOMPOChHI 3KCMyaTaLumn aneKTpoaBuratTeneil. OCHOBHbIE
3alMTbl ANEKTpoABUraTeneld HanpsikeHem 6 KB.

CunoBble TpaHC(hOPMATOPbl, OCHOBHbIE 3KCM/yaTalMOHHbIE U PEXVMHbIE XapaKTEPUCTUKM.
OnepaTuBHbIE METO/bl AMArHOCTUKA TPAHCHOPMATOPOB Nof, HanpsXkeHMeM. OCHOBHbIE MCMbITaHUS
TpaHchopMaTopoB. AHanM3 PacTBOPEHHbIX B Macne rasoB. OnpeaeneHve XapakTepa U CTEMeHw
ornacHoCTM aedekta. MpUHATME peLleHns 0 paboTocnoco6GHOCTU TpaHchopmaTopa.

OCHOBHbIE BOMPOChI 3KCMyaTalMK BbICOKOBO/IbTHBIX BbIK/OUaTeNeid. MeToabl UCMbITaHUiA,
pecypcHas xapakTepucTuka. OCHOBHblE BOMPOCHI 3KCM/yaTalUuW pacnpeiennTeNbHbIX YCTPOCTB.
CoBpeMeHHble MeTO/bl ONepPaTUBHON ANArHOCTUKN.

OnepaTBHble  nNepeknodeHns.  Ob6ecriedeHe  6e30MacHOCTM  MpU  OMepaTUBHbIX
nepekntoyeHnsx.  CucTeMbl  GNMOKMPOBOK  pasbeAuHWUTENE U 3a3eMSIOLUMX  HOXKENA.
MocneaoBaTeNbHOCTb ONepaLyii NPU BKIOUEHUN 1 OTKIHOUEHUM 3NEKTPUYECKUMX Lieneil. OTKOYeHe
M BK/HOUYEHME BO3MYLUHbIX W KaGeNMbHbIX NIMHWIA anekTponepeaaun. [lepeBos NPUCOEAVHEHWIA C
pabouyeit Ha pe3epBHYHO CUCTEMY LLIMH. MepeKntoYeHns NMPY BbIBOAE B PEMOHT BbIK/HOUaTENEA.

Pasgen 8. Hagé>KHOCTb 3/1eKTPOCHab>KeHUSA
OO6Lpme NOHATUA U ONpefeneHns M3 TeopuM HadeXXHOCTW, MoKasaTenu HaAeXHOCTU CUCTEM
3NEKTPOCHAOXKEHNA WM WX 3/IEMEHTOB, MOHATUA 00 ONTUMAa/IbHOW HAAEXHOCTU U HOPMUPOBAHUM
HafeXXHOCTW, MOHATME yulepb6a OT MNepepbIBOB  3MEKTPOCHAGXKEHUS, MaTemaTUyecKme MoAen
HafleXXHOCTN CUCTEM 3/IEKTPOCHAOXEHNA U METOAbI MX UCCNeL0BaHMS Ha Pa3/InyHbIX NepapXnuyecKnx
YPOBHAX

3. WWKANA OUEHVBAHWNA ONA BCTYTINTENIbHBbIX SKSAMEHOB 10
HAMPABJIEHUIO 13.04.02. “3/IEKTPO3HEPI'ETUKA”



3afaun aK3aMeHaLUMOHHOro 6uneTa pa3buTbl Ha 2 rpynnbl: A v B.

Mepsas rpynna 3aga4y A Mno3BosisieT OLEHWUTb 6a30Bbli YPOBEHb 3HAHWIA MO arponHXEHepPUN.
Kaxkaas npaBunbHO pewleHHas 3agada NeNeAl1-A35 oueHuBaeTcs B Aga banna.

BTopas rpynna 3agay B no3BonsieT OLEHUTb YMEHUS U HaBblKW MO arpouHXeHepun. Kaxaas
npaBubHO peLleHHas 3a4a4a NeNeB1-B5 oueHVBaeTCAa B LLeCTb 6assios.

Mocne BbINOMHEHWS 3K3aMeHAaLMOHHON pPaboTbl B YEPHOBMKE aOUTYPUEHT LO/DKEH MPaBW/IbHO
3anucarb OTBETbI B 3/IEKTPOHHYIO (hOPMY KOMMbIOTEPHOrO TECTUPOBaHWA. [/ 3TOr0 eMy HY>KHO:

1) nepenucaTtb peweHmns 3aaad A1-A35 13 YepHOBMKa OTBETHI 3a4a4 B rpady «OTBeT»;

2) NepeHecTU B 3/IEKTPOHHYIO (POPMY KpaTkue pelleHus 3agady B1-B5 (COOTHOLLEHMS, KOTOpbIE
CneayroT U3 YCOBUIA, OCHOBHbIE NPeobpa3oBaHUst U T. [.) B 3NEKTPOHHON (hopme, Npeobpa3oBaHHbIE
NyTeM CKaHWPOBaHWUS UK POTOrpagmpoBaHnst ¢ 06ecreyeHMeM MallMHOYMTAEMOro pacno3HaBaHus
ero PeKBU3NTOB.

Nobas 3apaya u3 rpynnbl A CUMTAETCA PeLEHHON NpaBwIbHO, ecnn B rpade «OTBETbI»
NpuBeLEH NpaBW/bHbIA OTBET 3TOI 3ada4n. OTCYTCTBUE NPaBW/IbHO 3anmncaHHOro OTBeTa Mo 3afjadvam
03HaYaeT, YTO COOTBETCTBYHOLLIEE 33A4aHNe He BbIMNOHEHO.

3agava rpynnel B cumTaeTca NpaBu/bHO PELLEHHON, ecny NpuBedeHO (HanpaBieHo) KpaTkoe eé
peLLeHne CO BCEMU HEOOXOAMMBIMM MPOMEXYTOUHbIMU BbIKaAKamMu, a Takke NpuBeaEH NpasBu/bHbIN
OTBeT. Hanmnume KpaTkoro pelleHms 3agay rpynnbl C no3BOSET 3K3aMeHaTopaM OLEHUTb 3TU peLleHus
N NpY HAMYUK OLLMGOK. B aTOM cryyae (B 3aBMCMMOCTW OT OLUMOKW) peLueHre 3afayum OLeHMBaeTcs
LuenbimM yncnom ot 0 go 6 6annos.

MpuMepbI TECTOBbIX 3aaHWi
[ns BbINONHEHUA 3K3aMeHaLMOHHON paboTbl oTBoaMTcA 3 yaca (180 MuHyT). PaboTa coctouT u3 2
yactein, BkMvalowmx 40 3agaHuniA. Ecnv 3agaHue He y[aeTca BbIMOMHWTL Cpasy, Nepeigute K

CneayoLLemy.

Yactb A
K Ka>kgomy 3aaHuto YacTu A fiaHbl HECKO/IbKO OTBETOB, 13 KOTOPbIX TOMIbKO OAVH NPaBU/IbHBIA.
BbibepuTe BepHbIiA, N0 BallemMy MHEHUIO, OTBET.

Al. Kakoil cnocob Harpesa NPUMEHSIIOT B afieKTpokanopugepax tuna CPOLL?
1) AnaneKTpuyeckuii.

2) VIHAYKUMOHHBIN.

3) MpsAmMoiA HarpeB COMPOTUB/EHNEM.

4) KOCBEHHbIIA HarpeB CONPOTUB/IEHVEM.

A2. Kakoll 13 nepeymncrieHHbIX MaTepranoB UCMO/b3YeTCA B KaUecTBe HanonHuTens B TOHax?
1) OKu1Cb MarHus.

2) CTeK/I0BOMOKHO.

3) Cntopa.

4) dapdop.

A3. K 351eKTprU4ecKoMy pacyeTy HarpesaTesnell OTHOCUTCA:



1) OnpepgeneHne TenaoBoro K.n.a,

2) OnpepeneHune pasmepoB (CeveHne 1 A/IMHa)
3) OnpefeneHne TEPMUYECKOr0 CONMPOTUBNEHUS
4) OnpepfeneHvie paboyeli TemnepaTypbl

A4. AnekTpunyeckas neyb paccumtaHa Ha HanpsbkeHue 220 B 1 Tok 5A. Kakyto aHepruto (kBT
n3pacxopyert neyb 3a 4 yaca paboTbl? 7 OTBET OKPYIINTb A0 AECATOM YacTu YnC/a.

YacTtb B
Kaxxgoe 3afaHue pelumTe Ha OTAE/IbHOM JINCTKE U NPUKPENUTE B 3/IEKTPOHHYIO (hopMy KpaTKue
peleHns 3agad B1-B5 (COOTHOLLEHUS, KOTOPbIE CNeAyHOT U3 YCI0BUIA, OCHOBHbIE NPeobpa3oBaHns 1
T. [l.) B 3N1EKTPOHHON (hopme, Npeobpa3oBaHHbIE MYTEM CKaHMPOBaHMS UK oTorpadmpoBaHus ¢
obecrieyeHneM MalMHOYMTaEMOr0 pacno3HaBaHus ero PeKBU3NTOB.

1 3anncaTb CUCTEMY YPaBHEHWIA ANs OMNPeAeNeHNs TOKOB B BETBSX MyTEM HEMOCPEACTBEHHOIO
NPUMEHEHNs 3aKOHOB Kupxroda.

2. OnpeaennTb TOKU B BETBAX METOOM KOHTYPHbIX TOKOB.

3. MocTpouTb MOTELUManbHY AvarpamMmy Ans N06Oro 3aMKHYTOrO0 KOHTYpa, BK/HOUAOLLEro
3C.

4, OnpeaenuTb PeXuMbl paboTbl aKTVBHbIX 31EMEHTOB, COCTaBWUTb GasaHC MOLLIHOCTEIA.

3HayeHns S4C UCTOUYHMKOB 1 COMPOTUBIEHWIA:
E1=140 B, E2=120B, R1=50m, R2=40m, R4=20 Om, R5=12 Owm, R6=18 Ow.

B2. BblbpaTb NpefoxpaHUTe/b AN 3auTbl anektpoasuratens () u ceyeHne oTBeTBEHUA OT LLP
o 3. MuTaHue asuratens BbINOAHWUTL Kabenem AAIT, And NPoKnagku Ha ckobax Mo cTeHe. [aHHble

anektpogsurarens: PH= 14 kBT1; Cosj = 0,85; h = 0,9; kpaTHOCTb nyckosoro Toka Kn= 5. MNMyck 3], -

NEerkuin. DneKTpoasuraTesib HaAXOANTCS BO B3PbIBOOMACHOM MOMELLEHUM Knacca B - 16.
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9. DneKTpoMarHMTHasi COBMECTUMOCTb B 3/IEKTPO3HEPreTUKe : yuebHuk / I. A. BaruH, A. b.
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