[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Conosbes ImuTpuii AnekcaHaposuy
Llonxxocts: pekrop OHDPOT PaMMAKOMIWIEKCHOI0 YK3aMeHa 110 MarucTparype no Marucrparype
Hara nonnvcaniig 4 AW st moaroTosky 13.04.02 DeKTPOIHEPreTHKA U 3IeKTPOTEXHHKA
YHUKanbHbIV MPOrPaMMHbIA KITHou:
528682d78e671e566ab07f01felba2172f735a12

BCTynmmTeIsHOE WCIIBITAHUE HANpaBJI€HO Ha BbISIBJICHUWE CTEIEHH TOTOBHOCTH
a0MTYPUEHTOB K OCBOEHHUIO MArUCTEPCKUX MPOrpamMM « IIEKTPOCHAOKEHNE» HATPABICHHUSI
noAaroroBku 13.04.02 DnexkTposHEpreTMKa M 3JEKTPOTEXHUKA. B Xo/1e BCTYNMUTENBHOTO
WCTIBITAHUS BBISBIISIIOTCS OOOOIICHHBIE 3HAHUST W YMEHHMS, 3HAUUMBIC JJI YCIICIIHOTO
00y4eHHUs B MarucTpaType 1Mo COOTBETCTBYIOIIEMY HaIlPaBIICHHUIO.

Tema 1. DiekTpocHad:KeHue

XapakTepuCTUKH TMpoliecca MPOMU3BOACTBA, pACHpENesieHuss U MOTpeOieHus

AIEKTPUUECKON SHEPTHH. DIIEKTPUUECKUE HAarpy3Ku MmoTpeduTeneit u cereir. Onrtumusarius
nmapaMeTpoB JJIEKTPUYECKUX ceTeil. BbpIOop mapamMeTpoB dIEKTPUYECKUX CETEH TI0
OTPAaHUYMBAIOIIMM  KpuTepusaM. Pacyer  pexuMa  HECUMMETPUYHOM  HArpyskH.
PerynupoBanue HanpspkeHus. KOMIUIEKCHBIM pacyeTr ceTed 10 YCIIOBUSIM  ITyCKa
ACUMHXPOHHBIX  DJJIEKTPOJBMUIATENIEM C  KOPOTKO3aMKHYTBIM  poTOpoM.  KauectBo
JNEKTpUYECKON dHepruu. llokasarenu kadecTBa DIEKTPOOHEPIMM M UX HOPMATHUBHBIC
3HaueHus. BnusHue kauecTBa sHEpruM Ha pPadOTy AJIEKTPONpUEMHUKOB. KOHTpoIb
KaueCTBAa  DJJICKTPUYECKOM  DHEPIrUH.  YIPAaBIECHHE  KAdyE€CTBOM  DBJIEKTPOIHEPIHH.
HopmupoBanne u yder sHepruu. Pacuer nmorepp 3JI€KTPOIHEPTUU NPU NPOECKTUPOBAHUU U
sKcIUTyaTanuu ceteil. HaneXHOCTh 35ieKTpocHaOXeHusl notpeduteneidl. TOKM KOPOTKOro
3aMBIKaHMS ¥ 3AMBIKaHHS Ha 36MIIIO. AJITOPUTM pacueTa ToKa K.3. PeneiiHas 3amura cucrem
aneKTpocHaOxeHusl. Ha3HadyeHune, CBOWCTBA M MPUHLMIBI JACHCTBUS PENEHHON 3allMTHI.
[lepBuuHbIe U3MepUTETbHBIEC TIPE0Opa30BaTENId TOKA W HampsbkeHus. [IpuHIumbl qeicTBus
U BBIINOJIHEHUS pene. BpeMsa-TOKOBbIE XapaKTEpUCTUKU peie. VICTOUHMKM OIepaTuBHOIO
Toka. CXeMbl COEIMHEHUH TpaHCHOPMATOPOB TOKa M pene. MakcumallbHas TOKOBas
HaIlpaBJICHHAs 3auIuTa. TepMHUUECKOE U 3JIEKTPOJIUHAMUYECKOE IEUCTBUSI TOKOB KOPOTKOTO
3aMbIKaHMS. OJEKTpUYECKas armaparypa. DJIEKTPUUYECKHUE KOHTaKThl. BO3HHKHOBEHHE,
TOPEHHE W TAIllIEHUE DJIEKTPUYECKOM Iyrd. ABTOMATHYECKHE BbIKItouarenu. llmaBkue
IpPEAOXPAHUTEIH.
PazbpenunuTenn, KOpOTKO3aMbIKaTEIN, OTACIUTENN. BBIKIIFOYaTENN BBICOKOTO HAIPSKEHHUS.
IIprBOIBI K KOMMYTAalMOHHOW ammaparype. M30a8Topbl Mg AIEKTPUYECKUX YCTAHOBOK.
Tpancpopmaropusie nmoacTanuu. O0mme cBegeHuss. CXeMbl AJICKTPUICCKUX COCTUHCHHM
noncranimii 110-35/10 kB. koHCTpyKIIMU pacnpeaenuTenbHbix yerpoiicts 110, 35 u 10 B.
tpancpopmatopusie noactanmu 10/0,4 kB. [IpuHIMIB KOMIOHOBKH TpaHC(HOPMATOPHBIX
noacraHuni. LlexoBsle moacrannuu U cetu. Pacuernsle Harpys3ku 1iexoB. Kaprorpammel u
OTIpe/IeNICHUE LIEHTPA AJIEKTPUYECKUX HArpy3ok. BplOOp umcia u MOUIHOCTH CHIIOBBIX
TpancopmatopoB 11exoBbix TII. Pacuer ceuenust kabGenelt cuinoBoit cetu. Pacuer ceuenus
ka0eneil ocBeTUTeNbHOM ceTu. [lepeHanpspkeHue v 3aimTa OT HUX. ABTOMaTU3alUs CUCTEM
AIIEKTPOCHAOKEHUS.



Tema 2 JHeprocOepeskeHue B 3JIEKTPOIHEPreTHKE

AkTyansHOCTh 2HeprocOepexenuss B Poccum m mupe. HopmaTtuBHOE mpaBoBOE
peryiaupoBaHue 3Heprocoepexenus. ['ocyaapcTBeHHass MOJUTUKA B OOJACTH TOBBIIICHUS
(G ()EKTUBHOCTH UCIOJB30BaHUS JHEpruu. HopMaTuBHO-TIpaBOBass W HOPMATHUBHO-
TEXHUYECKast 6aza AIHEPTOCOEPEIKEHU. OcHOBBI SHEProayauTa 00BEKTOB
ANIEKTPOSHEPTCTUKU.  ODHEpPreTMUeckuii  macmopT.  Pa3paboTka  peKOMEHIyeMBIX
AHEProcOEPETaroInX MEPONIPUATHI B paMKax dHEProayauTa U SHEPreTHIECKOTO MaclopTa.
DHeprocOepekeHue B CHUCTEMax OJJIEKTPOCHAOKEHHUs. DHEprocOepeKeHre B CHUCTEeMax
pacmpesieNieHnss SJICKTPUYECKON DJHEpPruH. ODHEprocOepekeHNe B IIEKTPOYCTAHOBKAX.
DHeprocbepekeHrne B CHCTEMAax OCBEIECHHUsI. DKOHOMHUYECKas OLIEHKA YHEProcOeperaroimx
Meponpusatiii. CxemMbl (HUHAHCHPOBAHHUS M TEXHUKO-DKOHOMHYECKOE OOOCHOBaHHUE
AHEProcOEeperarouX MEPOIPUITHI.

Tema 3. HagesKHOCTB 3JIeKTPOCHAGKEHHS H 3JIEKTPOO0OPY10BAHUSA

Ponp HagexxHocTH 371eKTpooOopyaoBaHusA. OCHOBHbIE TOHATUS W OIpPEAETCHUS
TEOpPUH HAAECKHOCTU. TepmuHosiorus. OLEHKA BIMSHHUSA CTPYKTYPHBIX CXEM YCTPOMCTB
3amuThl OT 0O0pbhiBa (a3bl Ha 0€30TKa3HOCTh dJeKTponBurarencii. OTkasbl, TPUYUHBI
BO3HUKHOBEHUSI OTKAa30B, 3aKOHOMEPHOCTH, Kiaccuukaius. COCTaBISIONINE HAIEHKHOCTH:
0€30TKa3HOCTh, JAOJITOBEYHOCTh, PEMOHTONPUTOIHOCTh, COXpaHAeMOCTb. OUEHKa BIUSHUS
CTPYKTYPHBIX CXE€M YCTPOMCTB 3amuThl OT oOOpbiBa (a3pl Ha 0E30TKa3HOCTb
anektpoasurarener. KoMmruiekcHble mokasaTenu HaAeKHOCTH. [lokasarenm Hage:KHOCTH
BOCCTAHABIMBAEMBIX cUCTeM. OCHOBHOM 3aKOH HAJIEKHOCTH. [lomHas w ymnpoumieHHas
dopma. OOmacTh MPUMEHEHUST M TOYHOCTH pacueta. Metoawku Pacdera 0Ge30TKa3HOCTH
anekTpoobopynoBanus. OlleHKa BIMSAHUS CTPYKTYPHBIX CXEM YCTPOMCTB 3allUThl OT
oOpeiBa (ha3pl Ha 0€30TKA3HOCTh JJIEKTpojBUTaTeNei. YacTHbie ciiydyad HCIOJIb30BaHUS
OCHOBHOT'O 3aKOHA: JKCIIOHEHIMAJIbHOE paclpesesieHne, pacrnpejenenue BeiiOyia-
I'negenko. OneHka BIMSHUA CTPYKTYPHBIX CXEM YCTPOWCTB 3allUThl OT KOPOTKOTO
3aMbIKaHUsI Ha O€30TKa3HOCTh 3JekTpojaBurareneil. Kiaccudukamuss meromoB pacuera
HagexxHocTu. [lpocteitmue u kodPduimeHTHbie MeToAbl pacueta. OlEHKa BIUSHUS
CTPYKTYPHBIX CXE€M YCTPONCTB 3alllUThl OT KOPOTKOI'O 3aMbIKaHUS HAa OE€30TKAa3HOCTh
ANEKTPOJBUraTeNel ODKCIEpUMEHTAIbHBI METOJ pacuera. Pe3epBUpOBaHHME KaK METO[
NOBBIIIICHHE HaJexHOCTU. Knaccudukaius BUIOB pe3epBUpoBaHus. Pacder HaneKHOCTH
o0mieM M pa3ienbHOM pe3epBUpoBaHuMU. [Ipenmer U copepxaHHEe TEOPHH MacCOBOTO
oOCIyXMBaHUS  C OXHJIAHUEM M OTKa3aMHU. XapaKTEPUCTUKU CHCTEM MAacCCOBOTO
oOciyxuBaHus. OLIeHKa BIUSHUS CTPYKTYPHBIX CXE€M YCTPOWCTB 3alUTHl OT MEPErpy3Ku
Ha 0€30TKa3HOCTh AMEKTpoABUrareneil. Mcnonp3oBanue TeOpuu HaIEKHOCTH ISl PEILICHUS
AKCIUTyaTallMOHHBIX 3aJa4: ONpelleJIeHue pe3epBHOro (oHaa 3IeKTpooOOpyIOBaHUS,
ONTUMAIIBHOTO  PE3EPBUPOBAHUSA,  ONPENCIICHHS  MEPUOJUYHOCTH  TEXHUYECKOIO
0o0cIy’>KUBaHUSl U PEMOHTA.



Tema 4. Pesieiinag 3aiuTa 1 aBTOMATHKA

KoHCTpyKTHBHBIE OCOOCHHOCTH peNeiHONW 3amuThl U aBTOMATHKU. (OCHOBHBIE Y3IIbI
pENEeHHON 3aluThl. TeopeTUYeCKUe OCHOBBI IPUHLMIIOB JAEHCTBUS PEJICWHOW 3aIUTHI U
aeKTpoaBTOMaTUKU. OCOOCHHOCTU ceTeil mepemeHHoro Toka. CTpykTypa cereir 6-35 kB.
ABapuifHbIe PEKHUMBI Pa0OTHl CHUCTEM dJEKTpocHaOkeHus. [IoOHATHA O CHUMMETPUYHBIX
coctaBisironx B auHusIX 0,4-35 kB. IIporpammel st pacueTa TOKOB M HANPSKEHUW MPH
HECHMMMETPUYHBIX HAarpy3Kax U KOPOTKHUX 3aMbIKaHUAX. PerneiiHas 3amura 1 aBTOMaTuKa Ha
MUKpPOJJIEKTPOHHOM »3JieMeHTHOW Oaze. OOmme NpUHIMIOBI W CTPYKTypa 3alllUT Ha
MUKPODJICKTPOHHOM  3JieMeHTHOM  0aze.  OmepauuoHHble  ycuiautTenud.  [Ipumepsl
COBPEMEHHBIX PEJIEHHBIX 3alUT U aBTOMATUKHU. V3ydyeHue nporpamMm U peuieHue 3aiad 1o
pacyeTy TOKOB KOPOTKOro 3amMblkaHMs. llocTpoeHue BEKTOpPHBIX AWarpaMM TOKOB U
HarpsbkeHus. TpaHchopMaTopsl TOKa W HampspkeHUs. VICTOYHMKM OmMepaTuBHOTO TOKA.
brokun nuTanus. ABToMarmKa ceTeil. ABTOMaTHYecKkoe MoBTopHoe BKimroueHue (AIIB).
ABtomatuueckuii BBoJ pesepBa (ABP). ABromaruueckas wactoTHas pasrpyska (AYP).
ABTOMaTHYECKOE peryaupoBanue Hamnpsikenus B ceTax (APH). McnbeiTanHue MakcumanbHON
TOKOBOM 3aIlIUTBI ¢ MPUMEHEHHEM MHAYKIIMOHHOTO TOokoBoro pene. Illkadsl peneitHoit
3amuThl U aBToMaThku. KoHcTpykinuu mkadoB. CrenuanbHble TEXHUYECKHE JaHHBIE U
HOMEHKJIaTypa 1mkadoB peneitHoi 3amuTel u aBTomatuku (ILI3A). AIIB, ABP, AUP, APH.
OnpeneneHre MeCT NOBPEXKICHUN HA TUHUSX.

Tema 5. Ikcmryarauus cUCTEM JIEKTPOCHAOKeHUS

OcHoBHble  cBefieHHSI 00  3JEKTPOOOOpPYAOBaHWMHU.  ODKCIUTyaTallUOHHBIE  CBOWCTBA
aNeKTpooOopynoBaHus. IlpuuuHBI M TOCHENCTBUS OTKA30B  3JIEKTPOOOOPYHAOBAHUS.
Knaccudukanus npuuuH OTKa30B. 3aKOHOMEPHOCTH TMOsIBICHHUS OTKa3oB. [locienctBus
OTKa30B. Meroauka pacyeta HSKOHOMHYECKOTO yiiepba. MeTonbl Teopuu MaccoBOTO
oociyxuBanus. [lotoku cobObiThii. uddepeHnnansabie ypaBHEHUs. XapaKTEPUCTHKU
noTokoB. OnepaTuBHOE 00CITY>)KHMBAaHUE AIEKTPOOOOPYAOBAHHUS 10 €0 COCTOSIHUIO. MeTo1bI
TEOpUH MaccoBoro obcmyxuBanus. Xapakrepuctuku CMO. Ilpumenenue Teopuun
MacCOBOTO OOCHY)KMBAaHHS K PEUICHUIO HKCIUTyaTallMOHHBIX 3aaad. OOciy)XKHuBaHUE WU
PEMOHT  TpaHC(HOPMATOPHBIX  TOJCTAHIMK.  DKCIUTyatanmus  TpaHC(HOPMATOPHBIX
noactannmii. [loarotoBka Kk BBOAy B dKcmryaranuio. CrnocoObl  MOBBIIICHHE
OKCIUTyaTallAOHHOW  HAJEXKHOCTH  TPaHCPOPMATOpOB.  DKCIUTyaTalusi  CHUJIOBBIX
TparncopmatopoB. IloaroroBka k BkimtoueHuio. Cymika 0OOMOTOK TpaHCPOPMATOPOB.
Okcrutyatanus TpaHcQOpMaTOPHOrO Macia. ODKCIUTyaTalusi IBUTATENel M TeHepaTopoOB.
Ocobennoctu BrarooOMena m3oisun. Cyiika U30sa1ud. TeXHuYecKue 00CITy)KHUBaHUS U
pemonT. llpmem B  odKcIUTyaTanuio.  ODKCIDTyaTalusi  JIEKTPOOCBETUTENBHBIX U
DIIEKTpOHArpeBaTEeNbHBIX YCTaHOBOK. [Ipmem B okcmyaranuto. KoHTponb pexuMoB
pabotel. TexHuueckoe oOCIyXKUBaHUE W TEKYyIIUM peMOHT. [loBwimeHue >¢hPpekTUBHOCTH
OKCIUTyaTallik.  OKCIUTyaTalus  KOTeJdbHOro  obopymoBanus. Knaccudukamus u
CTPYKTYpHBIE CXeMbI. biiouHas ¥ KOMIUIEKCHas MpUeMKa B dKcITyaTtaruio. O0cayKuBaHuE



U PEMOHT OTHEBOM dYacTh KOTeldbHOW. OOCIyKHBAaHME M PEMOHT JJIEKTPUUYECKOTO
obopynoBanusi. OOCITyKUBAaHHUE U PEMOHT 3JIEKTPOHHOIO OO0OpYAOBaHUS. DKCILTyaTalus
AIIEKTPOHHOTO 000pyaoBaHusl. CTPYKTYypHBIE CXEMBI 3JIEKTPOHHBIX yCTpoilcTB. TpeboBanue
K y3JIaM U 3sieMeHTaM. [1opsanok nmpuema B 3KCILTyaTalHuIo.
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