OT3bIB
OHUIUAIEHOTO OTIIOHEHTA MOKTOpa TEXHUYECKHX HayK, Ipodeccopa
Haras Brnagumupa MBarnoswuua ma AHUCCEPTAlIMOHHYIO paboTy
JIOCKYTOBA AHTOHA AJIEKCEEBMYA
«Passutie npuHUMIOB MOCTpOEHUS B [IPaKTHYIECKAs peaau3alus JOTHYeCKOH YacTh
IHUOPOBOH 3aIMHTEHI U ABTOMATHKH CHCTEM SJIEKTPOCHAOKEHUSI TIPOMBILILTEHHBIX
NOTpeduTENe), IPEACTABICHHYIO Ha COMCKAHITE YYEHO¥ CTENeHN JOKTOpa

TEXHHYECKHX HAYK IO CTICLHANBHOCTH 2.4.2 - « DIeKTPoTeXHHIecK e KOMIIJIEKCEI U

CHCTEMEI»

Mg pacemoTpenus ODUIHATEHOMY OMIOHEHTY IIPEOCTaBIICHEI:

I. Jlucceprammonnas paGora ma 454 CTPaHHLaX MAIIMHOMHCHOIO TeKCTa
bopmata A4, COCTOAINAs W3  BBENEHHMsA, CEeMHM  [IJias, 3aKIIFOYEHUS,
Oubnuorpaduyeckoro crmcka u TPeX NPUIIOKEHHH.

2. ABTOpedepar Ha 43 crpanunax Gopmara AS.

AKTYalbHOCTH TeMbl AHCCEPTALHOHHOH paGoThI

Tema nuccepranuounnoit pabotel JlockyroBa A.A. aKTyajibHa, 4YTO B
JIOCTATOYHOH  Mepe  0OOCHOBAHO — aBTOPOM. Cpemn  kiroueBBIX dbaxropos,
HOATBEPHMAIOIHMX SHAYMMOCTD HCCIIEI0BAHMS, MOXHO BBLIC/IATE CIIEIYIOIIIHE:

- TeKyast ¥ MEPCNeKTHBHAS TpaHCc(hopMaIus CTPYKTYPBI DHEPrOCHCTEMBI |
OTACJIEHBIX SHEPrOpaliOHOB, BKIIOYAs M3MEHEHMS B COCTABe norpedureneii u
HCTOIHUKOB OJICKTPOSHEPIHMH, BEIET K DACIIHPEHHIO U YCIIOXKHEHUIO PEKUMOB
PabOTBI IMEKTPOTEXHHIECKHIX KOMITIEKCOB 1 CHCTEM BNIEKTPOCHAOKEHHUS, 4TO TpebyeT
COBCPLICHCTBOBAHUSA ~ CPEICTB LHU(PPOBOM 3AUTEI M ABTOMATHKH 3a  CcYer
MOIH(UKALIH JIOTHIECKOH YacTH | 1X aJITOPUTMOB (YHKIIMOHHPOBAHHSL;

- CTPEMHUTCIIPHOE Pa3BUTHE LIMPPOBLIX TEXHOJIOTHH U HX aKTHBHOE BHEIPEHUE
[IpH aBTOMATH3aLHMK CUCTEM 3JEKTPOCHAGKEHMUS OTKPBIBAOT HOBBIE BO3MOKHOCTH
Ans 00pabOoTKM 3HAYHMTENBHEIX 0OBEMOB AaHHBIX, OOJee TOYHO OIHCHIBAIOIIAX
HICKTPOTCXHUIECKHE KOMILIEKCE, YTO 00YCIaBIMBAET HEOGXOIUMOCTE pa3padoTKu
HOBBIX METOZOB M airOPUTMOB C MPHUMEHEHHEM MAIIHHHOTO o0y4yeHuss wu
HCKYCCTBEHHOTO HHTEUTIEKTa VIS PACIIO3HABAHKS PEIKUMOB paboTe!I U CHHTE3a cUCTEM
3AlIUTH ¥ aBTOMATHKH;

- B&KHOCTE 3aNa4d OBICTPOrO BBISBIECHUT M JIOKATH3AI[ME MOBPEXICHUH Ha
JTHHUAX 3JICKTPONIePEIa4Yt, BXOMAIIUX B COCTAB CHCTEMEI DIICKTPOCHAOKEHHS, 3a CUeT
YIYHIIECHUS TOUHOCTH MX HIEHTH(DUKALWMH, YCKOPEHHS BEMHCIHTELHOMN IPOLETYPBI
IIyTeM HCII0JIB30BAHUS CIEIHATH3UPOBAHHBIX BBIYHCIIUTEIBHBIX 7
ONTUMHU3ALUOHHbIX IPOLENYD;

- PasBUTHE COBPEMEHHOH OTEYEeCTBEHHOM almapaTHOH u IpOrpaMMHOHR 0a3bl
MHTCIIEKTYabHbIX 3IEKTPOHHBIX YCTPOHCTB JIsl SICKTPOSHEPTETUKH U, B YACTHOCTH,
AL 3aIUTBL M aBTOMATHKM CHCTEM 3JIeKTPOCHAGKEHHS SHEPropaliOHOB U
00BEKTaMU pacipeene o TeHepaluy.

Conepsxanue pa6orni
Bo BBenemun asTopom o6ochopana aKTyaJbHOCTh TEMBl IHUCCEPTaLlWH,
CHOPMYIIMPOBAHBI LEMH U 3a/A9H HCCIIEOBAHMUS, 3ech ke 0603HAYEHB METOMBI
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HCCIIeIOBaHu, TeOpeTHuYecKas 1 IIpaKTH4ecKas 3Ha9YMMOCTB, OCHOBHBIE ITIOIOXKeHus,
BLEIHOCHMEBIE Ha 3allHUTy.

B nmeproii rmase Bhimonmenm  amanus TCOPETHYECKHX  HaIpaBIIEHUH
COBEPILICHCTBOBAHMS P3A B yCIIOBUAX Pa3BHTUS CHCTEM snexTpocHabxkenus (COC) ¢
00BEKTaMM pacnpeneneHHoH resepaunn (OPT). BhigeneHsl ocHOBHBIE IPOOIEMEI
COC ¢ OPI': cHmxenue MHCPLUH; OBICTPBIE M3MEHEHHUS TIEPEXOIHBIX IIPOLIECCOB U
HaCTOTBL; NMHAMHYECKHE M3MEHEHHS TOIOJOTHH CEeTH W3-3a HECTaOUIbHOCTH
renepanun BUO (conneunsre, BeTposbie CTAHIIUH), TIPUBOISIINE K CYIIECTBEHHBIM
H3MEHEHHAM TOKOB K3, M3NUIIHUM U NOXKHBIM CpabaTEIBaHUSIM 3aINUT, HCKAKEHHUE
nokasatenelt kagectsa (ITKD) anextposnepruu (HampspKeHHe, TOK, YacToTa) U3-3a
HUCIIONIE30BAHUSA  DJIEMEHTOB  CHJIOBOM  IeKTPOHHKH, BIHSIOIIUX HA TOYHOCTH
U3MepeHui. PaccMoTpeHa  gByXypoBHeBas  crcrema P3A.  Vposemr 1:
OBICTPOMEHCTBYIOIIME  3aMUTEl ¢ AGCOTEOTHON CENIEKTUBHOCTBIO  (HalpuMep,
IuQpepeHTHabHEIE 3aITHTEL C UCIONB30BAHUEM npoTokosoB MOK 61850). Yposens
2: pe3epBHbIC HHTEIUIEKTYaIBHbIE SAIIHTEL, UCTIONB3YIOIINE MHOTOIaPaMETPHYECKHII
[OZIXOZl TOCTPOCHUsI (TOK, HANpSIKEHHE, COIIPOTHBIIEHHE, (Da3OBble YIIBI U Jp.) H
METOBI MAIIHHHOTO 00yYeHMS.

AKIEHT clienaH Ha (GOpMHpOBaHUM TMOKON IOrMKH HHTEIIEKTyaIbHbIX
JNICKTPOHHBIX yCTPOUCTB (MDY), 06yyaemoii Ha TpaIuHOHHbIX 1 CHHTE3MPOBAHHEIX
AGHHBIX HMUTAlMOHHOTO MOJETUPOBAHHUS. KIFOYEBBIMH TeXHOIOIHMIMI ABIIAIOTCS

LH(POBEIE NBOWHUKM, HMHUTALHOHHOE MOJICTMPOBaHKEe, MAIHHHOE OOydYeHHe K
cranzaptT MOK 61850.

Bo BTOpoii raaBe wuccienopanb METOZIBI TOBBIICHHS YyBCTBHUTEILHOCTH,
PACIOSHABAEMOCTH M HANeKHOCTH PabOTHI JIOTHKH peneiHbIx 3aIUT B CIIOMKHBIX
ABADUMHBIX DPEXHMax 3NeKTPHUECKHX ceTelt (um  COC ). Paccmorpens::
0aifecOBCKMI MOXO/ CO CTATHCTHYECKAMMU MCTIBITAHUAMH, METOABI OyIeBO# anreGpol
¥ TCOPHH aBTOMATOB, MaXOPHTAPHBIA IIPHHIAII, HCKYCCTBEHHAs HEWpOHHAs CeTh
(MHC), meton mepesa peruenmii ([P), xomOuHaims MetomoB mius MOIU(DHKAIIHH
JOTMHYECKOH 4aCTH 3amuThl. [Ipe/ToKeHHbIE METONBl COYETAIOT CTaTUCTUYECKHE,
JIOTHYECKHE ¥ MalMHHBIE alTOPHTMbI 171t MUHHMH3AIUY OLTHGOK P3A. Hau6ounprryro
IPDEKTUBHOCTS NEMOHCTPUPYOT rubpuansle moaxonsr (MHC + JIP), obecneunpas
MAKCHMAIIBHYIO HA/IC)KHOCT U MUHHMAIBHYIO TTIOTPEIHOCTS,

B Tperseii riaBse npennoxens: nomxoms: x (DOPMHUPOBAHHUIO JIOTHKH 3aILUTHI,
OILIMpasiCh Ha anropuTMel MAallUMHHOrO 06yuenus u WHC, obecrnieunBaroime Gomee
s pexTUBHOE paznenenue (pacrosHaBaHHe) PEXHMOB 3a cuer hopmupoBaHus
obmacTe#l CyInecTBOBAHUS HOPMAaIBHBIX U aBAPHHHBIX PEKMMOB U bopmupoBanun
0DOOIIEHHBIX  MH(OPMAIMOHHEIX IPU3HAKOB. [IpennokeHbl HOMOJIHUTEIbHBIE
KPUTCpHH OUEHKH 3(O()EKTUBHOCTH paco3HABAHUS PEXKUMOB OJOKUTEIBHBIM
00pa3oM XapaKTepu3YIOLUIHE KAauecTBO paboter (3dpdexTuBHOCTS) 3auMTE B COC ¢
OPT" u cnoxHoit KoHurypanuu. Cpeay HUX: 00beKTHAS XapaKTepUCTHKA, MaTpPHUIA
omuboK, pabouas xapakTepucTHKA npuemuuka  (ROC-xpusas). Harmsmmo
POACMOHCTPUPOBaHA DPabOTa METOHOB: A-GIMIKAMIIIX cocellel, JIOTUCTHYECKOM



PEIPECCHH, ONOPHBIX BEKTOPOB, KOTOPbIE MPEBOCXOLST AIrOPHTMBI [OCTPOEHHS
TPaTULIMOHHBIX TOKOBBIX M AUCTAHLMOHHBIX 3aII[UT.

OTHenbHO paccMOTPEHBI METO/BI IepeBa pelenuit B PasIUYHBIX BapHalUaX U
TPYIIOBBIE  ANTOPHIMBI  MAaIIMHHOTO 00ydeHHs. PaccMoTpeHo PEKYpPCHBHOE
pasbuenne (KIaccH(UKAIN) TaHHBIX [0 SHTpOIuH/uuAeKcy [xuun. MCIomp30BaHb]
TEXHMKH ~ CIy4aHHOIrO Jieca W TPaIHeHTHOro GyCTHHTa, obecreunBaroLye
s(pexTuBHOE 0GHAPYKEHHE aBAPUHHEIX pesxumoB B COC 10 99,24%, Ho Tpebyiomrue
BBICOKOH BBIYMCTHTENBHOH MOIIHOCTH. PacemoTpen OPUTHHAIBHBIA TOAXOH K
CHIDKCHHIO CIIOXHOCTH BBIMHC/ICHHN 32 CYET CKATHS WIM KOMIPECCHH [aHHBIX
MCTIOIE30BAHMEM  METOZOB TVIABHEIX KOMIIOHEHT H IJIMHEHHOrO JHCKPHMHHAHTA
Oumepa. Tlepexox x numeitHodl KoMOGMHAIHHK HH(QOPMALMOHHBIX IPU3HAKOB
TIO3BOJIACT YIPOCTUTE AJITOPUTMBI 3aIIUTEI Ge3 MOTepU TOUHOCTH.

Jlst BBIABNEHMA BHYTPEHHHX MOBPEKIEHHH B CHIOBBIX Tpa”chopmaTopax
paspaboTaH MOAXON U HECKONBKO BAPUAHTOR ITOPUTMOB ¢ ucnonbzoBanuem MHC,
Ha mmutanmonssix Moznensx nokasan npuaumn paboTel 1 aHanu3 >heKTHBHOCTH
pabOTEl HEHPOCETEBBIX ANTOPUTMOB, KOTODBIH MOXET GBITH B3AT 32 OCHOBY IS
pealisaliil B MHKDOIIPOIECCOPHBIX yCTPOMCTBAX 3alUTHI, OPHEHTHPOBAHHBIX HA
KOHKPETHBIH TpaHchopmarop, Haxoasmuiics 8 CIC wim B SHEpropaioHe.

Pestomupys comepixanue TpeTbell IiaBbl, MOKHO OTMETHTH, UTO MAIIHHHOE
obyteHHe Mo3BOJIAET JaTh 3MEKT B pacloO3HABAHNH PEXUMOB OTU3KHX K TpaHHUIle
PASAC/ICHHA aBapUH ¥ HOPMAJIbHOIO PEXUMa, TO €CTh MOBBICHTE 3 MEKTHBHOCTE H,
COOTBCTCTBEHHO, YBETMYUTE HANEKHOCT 3eKTpocHab)enus. CyIIecTBYIONMe e
METONBT PAKTHYECKH NOCTUITIH IpefeNia 1yBCTBHTEIBHOCTH H PACIIO3HABAEMOCTH.
[Ipenmoxennble METO/BI OTKPEIBAIOT HOBBIE BO3MOYKHOCTH JUIsE HHTEIIEKTYalbHBIX
cucrem P3A, Ho TpeGyror Ganarca mexmy TOYHOCTBIO, BalualueH oOydueHHs U
anrapaTHEIMKE PeCypcaMu.

B u4erBeproii raase mpemiokeHo PasBUTHE CPEACTB IPOTHBOABAPHIHOMN
aBTOMATHKHU (B yactHocTH, AUP)) mnst paGoTs B YCJIOBHSIX PEBEPCHBHEIX ITOTOKOB
MOIIHOCTH, 3HaYUTCIBHBIX OTKIOHeHui [TKD, HecTabumbHoil pabotel cetu ¢ OPI,
OrMmedena ocHOBHAsI IPOGIEMA — TOTPEIIHOCTE H3MEPEHMS YaCTOTBI, IPHUBOIAIIAS K
JOXHBIM cpabaTeiBanusaM AYP u HEOIPABIaHHOMY OTK/IIOYEHHIO HArpy3KH.
PacemoTperbl HOBBIE 1 MOAMBUIHPOBAHHbIE TOIXOBI C HCII0JIb30BAHUEM [IPOLIE Iy DI
MOCIEN0BATENIPHOTO MPUHATHS pelnenust Bambia, ocHOBaHHbBIE HA CTATHCTHYECKOM
PacllosHaBaHuK PeKUMOB CETH IO 4acToTe. AJNTOPUTMBI HCIONB3YIOT OTHOIIGHHE
NpaBlONONO0Us, CpaBHHMBAs  TEKyIIHe H3MEPEHHsI ~ YacTOThl C  3apaHee
CMOLCTMPOBAHHBIMU  pacTpeieneHis MU, Monugukanus MeTomoB ¢ amamTaruei
YCTABOK CIIOCOOCTBYET YCKOPEHMIO IPUHATHA PeIleHdH B YCIOBHAX KPUTHUECKUX
[IKS u pabdorer COC ¢ HHU3KOM uHepuuer. IlpencraBmeHsl cxeMoTexXHHUECKHE
PCIICHHSA  II0  peanusalyy alrOPUTMOB. IIpeIOsKEHHBIH MMOMXON MOBBIIAET
HAJSKHOCTE aBTOMATHKH B CIIOXKHBIX YCIOBHSIX, COYETAs CTPOTYIO CTaTUCTHYECKYIO
0asy ¢ anmapaTHO} peanrH3yeMocThio,

B nsarToii raase [IPEACTABICHEl HOBBIE METOJbl K ONPENEIeHUIO MeCTa
nospesknenus (OMII) wa nmHHSX seKkTponepenadu (JI2II) pas3HbIX KiIaccom
HAaIlIPSDKEHUSI B COCTaBE  CJIOKHBIX SJIEKTpOSHepreThuecknux cucrem c¢ QPT.
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AKIEHTHPOBAHEI OCHOBHBIE POOIEMBl TPAJUIHOHHEIX MeTonoB OMII: BbICOKHE
HMOTPCIIHOCTH M3-3a BIMSAHKSA HEPABHOMEPHOIO TOKOpAaCIpeeeHH s, IIEPEXO0/IHBIX
CONPOTUBIEHUH, oTkIoHeHu# ITKD, ocobennocreit paboter OPT. Ilpemmoxennsie
METOIBI U1s ceTelt 6-35 kB (u3onupoBanHas HelTpais), mist ceteir 110-220 kB,

Hist COC 6-35 kB paceMoTpen meton HAJIOKEHHS, MCIIONB3YOLINH TapaMeTphI
HUCTO aBapUHHOIO pe)KUMa, KOTOPBIH CHIIKAeT norpemrHocts OMIT ¢ 45% mo 15%,
MUHUMHU3HPYsI BIUSHUE HATPY3KH U TOIIOJOTHH CETH.

s cereit 110-220 B PacCMOTPEHBI  ONTHMU3ALMOHHEIE  aJTOPHTMBI
(IopaspsHBIl HOKMCK, MXOTOMHUS) IS YCKOPEHHS pacyeToB, afalTUBHEIE [10IX0b]
(MHOTOTHIIOTE3HBIH ITOCIIEI0BATE N bHEIH aHallM3) I OJHO3HAYHOTO OIpele/CHHS
HOBPCHIEHHOTO  y4acTKa JNaXe [PM MCKAXEHHBIX OCIHMIUIOrPaMMAX, MeTONI
HAUMCEHBIIUX KBAIpaToB I 00pabOTKH HECHHXPOHH3MPOBAHHBIX TAHHEIX C IBYX
Kou1oB JISIT u mp.

PaspaGorannsie MeTons! oGecneanBaoT YIIy4IIeHHe TOYHOCTH TTOMCKAa MecTa
[OBPEIKACHUS,  yBENUYEHHE  OBICTPOJIEHCTBUS  BBIYMCIUTENLHON IIPOLEYPEI
(coxpalueHye uTepaUm# B JECSTKH pa3), amalTHBHOCTL K HEeHIealbHbIM YCIIOBUAM
(Mckakenus, cydalinble GakTops!).

B wmiecroii riiaBe aBTopoM npecTaBieHs! IPEIUIOKEHHS 110 KOMOHHHPOBAHHIO
BOJHOBBIX METONOB M METOJOB IO IapaMeTpaM aBapUHHBEIX PEKUMOB (ITAP) s
ITOBBIMICHHA TOYHOCTH ¥ OBICTPOIEHCTBUS PACHO3HABAHUS nospexaenunn JIDIT B
CJIOKHBIX 3JIEKTpO3HEepreTuyeckux cucrtemMax ¢ OPI'. OcHOBHBIMHU npoGieMamu
TPAZIMIHOHHRIX IOJIXONOB SBIACTCS UIMTENbHOE BpeMs cpabaTsiBanus (1—1,5 C) pu
OTKa3ax OCHOBHBIX 3allUT, 3aBUCUMOCTE OT COCTOSIHUS CETH U MOSBIIEHHE «MEPTBBIX
30m». IpeioxeHHbIe pelleHus HAPaBIeHBl Ha COBMECTHOE IPUMEHEHHE BOJIHOBOM
4 IMCTAHIMOHHOH 3aLUTHL: BOJHOBAA 3aluTa GUKCHpPYeT BpeMsI IIPUXO0/1a UMITYJILCOB
AL ONIPE/ICTICHHST PACCTOSAHYS [0 MECTa IIOBPEXIEHHUS; TUCTAHIIMOHHAS 3aIIHTa (3)
AOTIONHACT BOIHOBYIO, MOBBIIIAs TOYHOCTE. PaspaboTana u npeicrasiena normdeckas
CXeMa KOMOMHHMPOBAHHOM 3aLlMTBL, KOTOPAS YBENUYHBAET 30HY 0OXBaTa, CHHKAET
3aBHCHUMOCTB OT PEXUMa CeTH, IUNKBUAUPYET MEPTBEIE 30HbL, YTO BIIEYET HOBBIIICHUE
HagexHocTu COC.

B ceanmoii rnaee asropom npesncrasiens: PE3yNbTaThl MHOTIOJIETHEH paboTh
KOJICKTHEA, B KOTOPOM OH TPYAHUTCS W paspabaTelBal JKCIIePHUMEHTATBHEIE H
OIBITHBIC 00pasupbl UHDPOBON 3AIMMTHI, TEPMUHAIEL, anmnapaTHO-IporpaMMHEIE
KOMILIEKCBI 17151 HH(POBOH moacTaHuu. PaspaboTka Benack B paMKax psiza IpoeKTOoB,
T'OCKOHTPAKTOB, HAy4YHO-TEXHHYECKUX nporpamMm BY3a. [Tokazan HapabOoTaHHEIHA
OIBIT, TCXHHUCCKHE PCLICHHUS, TO3BOJLIIOIME PeaTH30BaTh MHOTONAPAMETPHYECKIe
YCTPOHCTBA 3aLUTHl ¥ aBTOMATHKH JUIS CIOJKHBIX SJIEKTPOIHEPTETHIECKUX CHUCTEM,
C3C ¢ OPI. OrMeyeHO NPEHMYIIECTBEHHOE HCIONE30BANIE poccuicKoH
SJIEMEHTHOH  6a3bl  (rumar)opmsl Baiikan/Ons6pyc), cosmaHo coGcTBeHHOE
nporpaMMHoe  obecriedeHue  (KOHQUIYpanHOHHOE 1 IpUKIagHoe). ABTOp
AEMOHCTPUPYET CO3MaHHBIH UM HCIBITATENBHBIN MOIHIOH ¢ KoMIIekcom RTDS u
paspaboTaHHbIe HMUTAlMOHHBIE  MOJEINH, MIO3BONIAIOIIME  TIPOH3BOJMUTE
4BTOMATH3AILMIO MCIBITATENPHOTO npolecca. IIpelcTaBinensl pesynbTaThl HATYPHBIX
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UCTIBITAHUH ¥ OIBITHO-TIPOMBILUIEHHOM SKCILTYATAIHE CO3JIaHHBIX TEPMHHAJIOB, a
TakOKe 0COOCHHOCTH TEXHMYECKMX PellleHHH, BKITFOYas K1OepOe30macHoCTb.

B sakmoyennn chopMymHpOBaHEI OCHOBHBIE Pe3yIbTaThl  BBIIOJHEHHOMN
JAUCCePTAHOHHON paboTEL.

Msnoxennslit Matepwan oGbemunser B cele KOHLENTYaJbHBIA TMOAX0N K
COBCPIICHCTBOBAHUIO W PA3BUTUIO NPHUHLHUIOB MOCTPOCHHMS COBPEMEHHEIX CHCTEM
UMQPOBEIX 3AIIUT U aBTOMATHKH C peanusanuend MOJUGUIMPOBAHHOMN JTOrHYECKOL
HacTH M HCII0JIb30BaHKUE IPUHIHIIOB HH()OPMALHOHHOIO [I0AX0[1a, CTATUCTHIECKUX
HQHHBIX, MCTOZOB MAIIMHHOIO OOYYEHHUS, MCKYCCTBEHHOIO HMHTEIEKTA 1 JIpyTrux
ONTHMU3AIMOHHBIX METOZOB. B pesyibprate komritexc IIPEJIIOJKEHHBIX pelIeHH
PaCCMATPHUBAETCs KaK pelleHHe OMHON NpoOIeMbl MOBBIIICHUS 9YBCTBHUTEILHOCTH U
OBICTPO/ICHCTBHS  3AIUTEI, HANEKHOCTH Pacrio3HaBaHMA CIOXKHBEIX aBAPUHUHBIX
PEKUMOB B CHCTEMAX SJIEKTPOCHAGKEHUS MPOMBIILIEHHBIX noTpeduTenei, 4ro
HECOMHEHHO BaXXHO JUIS PA3BUTHSA 3I€KTPOIHEPreTHKH CTPaHBbl.

Odopmitenne paGoTel B 1e7I0M He BEI3BIBAET HapekaHuil. TekcT aBTopedepara
M JUCCCPTALUU  COOEPIKUT OONBIIOE YHCIO MOSCHSIOIIHX WLTIOCTPAlUi |
Pe3YJbTaTOB pac4eToB. JIMYHBIN BKIIAJl aBTOpa B HMCCIE0BAHMS 3HAYMTENBHLIA I
4/ICKBATHO OTpaKeH B aBTOpedepare. B TeKcTe MMEeTCs [OCTATOYHOE YHCIO CCRITOK
Ha MaTepualbl Ipyrux UCCIeqoBaTeNei.

OGocnoBannocTs  monmyuenHsrx B paboTe  HaydyHBIX  pe3ysBTATOB
HONTBEPIXAACTCS IMPUMEHEHHEM IPOBEPEHHBIX IMOJIOKEHH TEOPHHU DIIEKTPHYECKHUX
LUCTEH, METOAOB  MAIIMHHOTO  00ydYeHHus, KOPPEKTHOCTBIO  HMCIIOJIb30BAHUS
MaTCMaTHIeCKUX MOJIETIEH W NOCTOBEPHLIX CBEIEHHUM 00 OGBEKTaX W HCXO/HBIX
JIAHHBIX.

HocToBepHOCTL pe3ynbTaToOB [IOATBEPXKAAECTCS MMPOBEPKOH MX aIeKBATHOCTH
PealbHEIM O0BEKTAM HYepe3 CpaBHEHHE pe3ynbTaTaMu 3KCIEPUMEHTAILHOTO |
MOJZICJIbHOTO  MCCIIeNIOBAHUS, @ TakKe OKCIIEPTHOW OIEHKOI. [Ipennoxenus,
CQOPMYIHPOBAHHBIE B JHCCEPTALMH, BHEIPEHBl B ONBITHO-TIPOMBIIIIEHHEIX U
IIPOMBIIINEHHBIX 00pasuax ycTpoiicte P3A. Pe3ynpraTel HATYPHBIX ¥ MOZENBHBIX
SKCIIEPUMEHTOB MOATBEPIKAAIOTCS B aKTaX BHEAPEHHs, a Hapa®OTKU MPHU IOATOTOBKH
AMCCEPTAllMK  HCTIONB3YIOTCA  paspaboTKax M MPOM3BONCTBEHHBIX Ipoleccax
HHITYCTPHAIIBHBIX IIAPTHEPOB.

Hay4nas woBm3Ha pesyabTaToB 3axmouaercs p paspaboTke IMOHX00B,
TCOPETHUECKUX METOAOB Pa3pabOTKU U [POEKTHPOBAHUS NEePCIeKTHBHBIX YCTPOMCTB
3alllMThl M aBTOMAaTHUKH 18 COC INpOMBILUICHHBIX notpedureneit. Heobxomumo
OTMETHUTb:

- HOBBIE METOJIbI CHHTE3a  IJIOrMYeCKOU 9acTH  YCTpOMCTB
MHOTOTIApaMETPUIECKOH 3aLlUTEl Ha OCHOBE OUHAPHOM HH(OPMAIIUK OT MMYCKOBBIX
OPTaHOB, yTyHIIAIOIIHe PacllO3HABAEMOCTh aBAPUMHEIX PEKUMOB H OTJIHYArOITHECS]
HCIIOML30BAHNEM METOI0B MATEMaTHIEeCKOM CTATHCTHKH, HCKYCCTBEHHOH HEHPOHHOMH
cert (MHC), nepesa pemnrenni, OyneBoi anreGper;



- HOBEIE METO/TBI CHHTe3a  JIOTUYECKOH  YacTH  yCTpoHCTB
MHOTOIApaMETPUYeCKOH 3aIUThl HA OCHOBE HMH(pOPMAIMH OT HU3MEPUTEIIbHBIX
OpraHoB, oOeclieunBaloOLe Gonee BBICOKYIO ~ pacIiO3HaBaEMOCTb  KOPOTKHX
3aMBIKAHMHM 110 CPAaBHEHMIO C TPafUIHOHHBIMA Buaamu P3A (TokoBO#t m
JIMCTAHUMOHHO), OTIHYAIOIINECS HCTIOE30BAHHEM METO[OB k-6nmmxatiiux coceneit,
JIOTUCTHYECKOH  PErpecCy, OHOPHBIX BEKTOPOB, peINAIONIUX [OEPEBHEB U
aHCaMOIMPOBaHNS;

- HOBBIH METOX pAaClIO3HABAHMS BUTKOBBIX 3aMBIKAHHN B  CHIIOBOM
TpaHC(opMaTope yposHeM Hampsikerns 110-220 kB na paHHHX 3Tallax pPa3sBUTHS
MOBPEXKICHUH C MCIONB30BAHMEM BapUAHTOB MPHMEHEHMs WHC, nossimaromux
TYBCTBUTENILHOCTD MU (DepeHIIHanbHOM 3a1MTh] TpaHchopMaTopa;

- MCTOJDI TIIABHBIX KOMIOHEHT, NMHEHHOr0 AUCKpHMHUHAHTA ®uepa s
nepexopa K 0OOOLIEHHOMY — [PH3HAKY MHOTOIIAPAMETPUYECKON  3aLUTEL
OTIMYAIOMIMECS IOBBIICHNEM DPAaCIO3HABAEMOCTH PEKHMOB paborsr COC IIII u
YHPOIIAIOIIES CTPYKTYPY YCTPOMCTBA 3aIUTHI  aBTOMATHKH;

- HOBbIC U MOIM(GUUMPOBAHHEIC METOMABI PHHSITHS peIlIeHu! aBTOMATHKOMN
COC IIIl, ocHOBauHBIE Ha [IPUMEHEHUH TI0CIIeq0BaATENbHOM npouenypsl Bamnpna,
OTJIMYAIOINECS IOBBIMIEHHBIM OBICTPOACHCTBHEM U CHHKEHHEM BEPOSITHOCTH
JIOXHOIO cpabaTBIBAHUS B YCIOBHUIX GOMBIINX OMIHGOK HU3MEPEHUS] YaCTOTHI H
oTrionenui IIKD ot HopMaTHBHEIX 3HaUeHMIL;

- HOBBIC METOJIBI ONPENCNICHUS MeCTa MOBPEXKICHUs HA BO3LYLIHBIX ITHHHSX
snextponepenayu (JISIT) B COC I, oTiuyarommxes ot TPaIULIMOHHBIX PEelIEHHEM
OUTHMH3ALMOHHBIX 33/1a4 ¥ MOBBIIEHHOH TOYHOCTBIO BBIYHCIIEHHS PACCTOSHHS 1O
MECTa MOBPEXK IEHHUS;

- HOBBIM IOAXOJ KOMOMHHUPOBAHHS BOJHOBBIX METOZOB H IO IapaMeTpam
aBAPUIHOTO PeKUMa, OTIMYAIONINHCS MOBBINIEHHEM HAIEKHOCTH I yIy4IIeHHeM
pacliosHaBaHus MOBPEXASHHBIX ydacTKoB JIDIT B COC IIIT;

~ HOBBIC TNpPOTPaMMHO-aNIapaTHEIE M CXEMOTEXHHYECKHE pELIeHHS 10
pa3paboTKe HHTEIUIEKTYalbHBIX SJICKTPOHHBIX  YCTPOMCTB 1JIsI pacro3HaBaHHs
CIOXKHEIX pexknumoB B COC III1, omiuyaroimumecs HCMONB30BAHAEM OTEYeCTBEHHBIX
KOMIIOHCHTOB IIPOMBIIIIEHHOH ABTOMATH3AIMK BEICOKOM 3aBOACKOHM TOTOBHOCTH U
KuOep3allUIIeHHBIM HCIIOTHEHUEM.

IIpakTHyeckass 3HAYHMOCTH 00yCIIOBIleHA  IIHPOKAM  BHeAPEHHEM
Pe3yJIBTAaTOB MMCCEPTALIMOHHOM paboThl aBTOpA.

Pesynprathl  wmcciemoanmii BHEADEHBI B  OMIBITHO-TIPOMBIIUIEHHBIX U
IIPOMBILIICHHBIX 00pasuax ycTpoiicts P3A, pa3pabOTaHHEIX B pamKax Hay4YHO-
MCCIIEI0BATENILCKUX paboOT ¢ HMHAYCTPUATHLHBIMH naptaepamu  3A0 «MIIOTK
«TEXHOKOMIUIEKT» (r. Jly6ma), OO0 «3KCUTOHy (H. Hosropox), OO0
«AJIMMII» (H. Hosropom), ycTaHOBIeHHEIX Ha JNEKTPOCETEBBIX 00BEKTAX
«Hmxnosanepro», OAO «PXK]l», DAY «IMAM um. IL.W. Bapanogay.

Matrepuansr ncenenosanmii BHEIpeHB! B yuebHBIH mpouece HI'TY um. P.E.
Anexceesa, HIY «MDU» n HCIIOTB3YIOTCS B y4eOHBIX Kypcax «ABTOMATH3AITUs
CHCTEM  SJIeKTpocHaOKeHus»,  «KommbroTepHoe MOJICIUPOBAaHUE  CHUCTEM
dIEKTpocHaOKeHMs Y, «CpencTsa ABTOMAaTH3UPOBAHHOTO aHANU3a U YIPAaBICHUSY,
«lIpumenenne DBM B dJIeKTposHepreTHke», «CoBpeMeHHas! penefiHas 3aluTay,
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«lIndposas 06paborka CHrHANIOBY, B AUMLIOMHOM IPOCKTUPOBAHUH, B HOBEIX Kypcax
Hepenosoii umxenepuoit wxonsr HI'TY wum. P.E. Alexceesa 1o HaIpaBIIeHUIO
«Kubepbe30miCHOCTD 5J1€KTPOSHEPreTHIECKIX CHCTEM.

PesynbTatel BHEApPeHMs B 3KCIUTyaTaIliio, IIpOW3BOACTERO, IIPOEKTUPOBAHHE
COC, yuelHBIN M MeTOXMYECKHH IIpoIEce IIOATBEPKAAETCS aKTaMH BHEIPEHHS,
npefcrasneHHsIMY B [Ipunoxenuu B muccepranmm.

LleHHBIM ABIAETCH HANMYME 3AKIIOYEHHLIX JTHIEH3MOHHBIX JIOTOBOPOB O
PENOCTABICHHUH [IPAB UCI0/1B30BaHMs Ha 10 IaTeHTOB Ha H306peTeHus.

CoorBercrBHe amcceprauum KpuTepHsm, KOTOPbIM [JOJIKHBI OTBEYATH
AHCCEPTALHH Ha COHCKAHME YYeHBIX CTeleHel JOKTOpa TeXHHYECKHX HAYK:

Huccepranys obazaerT BHYTPEHHUM eIUHCTBOM, COMEPKUT HOBBIE HAYYHEIE
PESYJIbTATRl “M  IOJIOXKEHHUsA, BBIABUTAEMBIE JUIST IyONWYHON  3alTUTEL, U
CBUICTEIBCTBYCT O JIMTHOM BKJIaJle aBTOpa AMCCEPTallMU B HayKy. B juccepraiuu
AGHBL  pCKOMEHIALMK 10  MCIOJIB30BAHHMIO IOJYYEHHBIX aBTOPOM HAYYHbIX
PE3YJIbTATOB, IPUBENCHBI CBENCHHS 00 MX TEOPETHYECKOM H IIPAKTHIECKOM
UCTIOJB30BAHMN M BHEAPEHWM. IIpe/uioXeHHble aBTOPOM AMCCEPTAlUM pEIIeHHS
APTYMEHTHDOBAHRl M  OLEHEHBl I10 CPaBHEHHIO C JPYTUMH  H3BECTHBIMH
HCCIIEJ0BAHUSIMH.

OCHOBHBIE pe3ybTaThl JUCCEPTAIMOHHON paboTHI Oy OJTMKOBaHBI B 26 CTATBIX
B M3NAHNUAX, BXOMAIIUX B CIIUCOK PEKOMEHIyeMBIX B nepeude BAK, B 26 ¢TaThixX B
KYpHAJax, MHICKCUPYEMBIX B MEX/yHAPOIHOH crucTeme Scopus (TIpuyeM, KBapTHIIH:
QI =3 mr., Q2 -3 mrT.), B 9 cTaTsax B KypHanax, HUHACKCUPYEMBIX B MEXKTYHAPOIHON
cucreme Web of Science, B 28 natentax Poccuiickoii ®enepanuu Ha W300peTeHue, B
4 cBEIETENBCTBAX Ha IPOrpaMMB! it DBM. Conepxanue ormyGIHKOBaHHBIX paboT B
[OJIHOH Mepe oTpakaeT CoflepiKaHue aBropedepaTa u IHCCEpTALUH,

ATpo0alys pesyNbTaTOB IHCCEPTALMOHHEBIX HCCIENOBAHMN BBIIONHSIACE
dBTOPOM Ha psANE MPE/CTABUTENBHEIX MEXAYHAPOAHBIX W POCCHHCKHMX HAYYHO-
TEXHUYECKHUX KOH(QEPEHLHAX, 9TO HAIUIO OTPAKECHHUE B MHBIX IIyONUKaIUsIX, B TOM
HHCHE U IBYX MOHOTpa(usax, HHYOPMALHSL O KOTOPBIX IIPHBENEHA B JMCCepTaluy U
aBTOpedepare.

B nucceprauuy B mosmHO# Mepe cellaHbl HeO6XOMMMbIE CCBUIKHA Ha aBTOPOB H
MCTOYHHKH  3aMMCTBOBAHUsS MATE€PUANOB WM  OTHEIBHEIX pesynbTatoB. B
HUCCEPTAlMK U aBTOpedepaTe OTMEUESH THYHbIH BKJIA/ COMCKATES YYEHOH CTemeHu:
[IOCTAHOBKA MEJNeH M 3a1a4 HCCIeNOBaHW; TEOPETHIECKOE U METONHIECKOE
000CHOBaHME IIyTed WUX pelIeHus:; obpaboTka, 00o0OIeHre W MHTEpIpeTalHs
PE3YJILTATOB HCCIEOBAHMH, A TAK)KE OTMEUEH BKJIA/| ABTOPA IIPU BBITOIHEHHH pabot
B COaBTOPCTRBE.

Bornpocel 1 3amevanust no cogep:kaHuio AHCCePTALHU

B mpouecce o3nakoMieHus ¢ guccepranieil u asropedepaTom OBIT OTMeYeH
PSA BOIIPOCOB U 3aMeYaHUH.

1. B rmaBe 1 npexncraBmeHa  nopas CTPYKTypa  yCTpOMCTBa
MHOronapaMmeTpu4ecKOoH 3all|Thl ¥ aBTOMATHUKK, PACIIO3HAIOIIIEE pexum B COC I ¢
OPI" u npuHuMarollee pelieHre o BhlIaye AUCKPETHBIX CHI'HANIOB (Ha OTKIIIOUYEHUE,
APYTHM 3alluTaM U Jip.). B pabote He mpencraBnens: OTpaHHYE€HHS IIPeaIaraeMoro



NOAX0/a, HAPUMep, TPeOOBaHMs K BBIYMCIUTENLHBIM MOIIHOCTSM, [IPOrPaMMHOMY
00€eCIIeueHHIO ¥ COCTABY alapaTHbIX KOMIOHEHTOR,

Taxxe B naHHOM ry1aBe OTMeYaeTCs BO3MOXKHOCTE paboTsl OPT B «OCTPOBHOM)
PEKUME, K KOTOPBIM OTHOCATCS W BETPOBbIE W CONHEYHBIE 3JIEKTPOCTAHIINH,
paboTarolue TOIbKO NapallIeNbHO ¢ HIEKTPHIECKON CEThIO. Tpebyercs nmosicuenue.

2. Hcxona wm3 MaTpULbl OIMHUOOK, B3IATOH B KayecTBe KPUTEPUS OLIEHKHU
3(QQEKTUBHOCTH AT OPUTMA PACIIO3HABAHMS 3AILITOM, METOIH MALLIHHEOTO 00y4eHus
MMEIOT IIPOLEHT JIOXKHBIX Paclo3HaBaHUU (omubKa 1-ro poma) B HOPMaIbHOM KIIH
AOIyCTUMOM PEKMME, KOTOPBI COCTABISAET 10 Pa3HbM AadHEIM 2,005-2,8%, 4o He
AOIYCTHMO JJIs1 peNeHHOM 3aIuThl.

3. llpm pemieHuH 3a7a4d  BBISBIEHUS (pacmio3HaBaHHs) BHYTPEHHHX
TIOBPEXICHUH B CHIOBOM TpaHCH)OPMATOpE METOTaMu HCKYCCTBEHHOW HEHpPOHHOM
CeTH, IIONYHCHBI «HACATM3MPOBAHHBIC) DE3YNHTATHI, IIOKAa3BIBAIOIIME OTIHYHYIO
1YBCTBUTEJIHOCTD 3AIUMTEL, PACIO3HAIOMIEN JECATYIO JOII0 IIPOLEHTa 3aMKHYTOH
4acTH 0OMOTOK. BBI3bIBAET COMHEHHE TOYHOCTD HOTYUEHHBIX pesyabratoB. O Kakux
MOBPEXACHUIAX MICT pedb M KaKHe IapameTpel B MOZAETH TpaHc(hopmaropa GbLIH
YHTCHBI IPH MOJIYYEHHUH PE3YIBbTaTOB pabOTHhl NpemnoKeHHoH 3ammTh? OcoGeHHo B
HaCTH KOHCTPYKTUBHbBIX OCOOEHHOCTEH TpaHC(HOPMATOpa U KOIUYecTBa BUTKOB Ha BH
1 HH tpancdopmaropa.

4. B muccepranum Aekiapupyercs, 4TO 3alllHTa TAIBHEro PE3EPBUPOBAHUS C
NPUMEHEHHeM O0O0OIIEHHOro TIpH3Haka (IpM pealn3alid METONOB «CHKATHS
JIaHHBIX» ) OoJtee 4eM B 5-6 pa3 s deKTUBHEN B pacO3HABAHUH aBAPHHHEIX PEXHMOB
(1.4 BBIBOIOB MO IaBe 3), YeM KIACCHUECKHe BHIBI 3amuT. OMBIT OMIOHEHTA
IIOKa3bIBACT, YTO IIPUMEHEHHE MHOIOIIAPAMETPHUECKHX 3alIAT MOXKET IaTh BBIUTPBILI
CYLIECTBEHHO MEHBIIHH ¥ 3aBUCUT OT MOLTHOCTH TPaHC(HOPMATOPOB OTBETBUTEIbHEIX
MOACTAHIMKA U CXeM 2JIeKTPHUYecKod cetw. YeMm 0GOCHOBAHBI NAHHBIE BHIBOIBI U
pe3ynbTarhl?

B 57011 € ritaBe 3 aBTOp MPUBOAUT MHOTOUYHCIEHHBIE TPUMEPEI (GopMHUpPOBaHHS
obracTedl HOPMAaNBHBIX (IOIYCTHMBIX) M aBapHITHBIX PEeXUMOB B KOMIJIEKCHOH
[IJIOCKOCTH  CONPOTUBJICHUH, HA KOTOPBIX O00JACTH HOPMAIBHBIX HArPY30UHBIX
PEKHMOB  MMEIOT MPEUMYINECTBEHHO DPEAKTHBHBIH XapakTep, a aBapuiiHple —
NPEUMYIIECTBEHHO aKTUBHBIN XapakTep. Takike TpeGyeTcs nosicHeH e U 000CHOBAHUE
IPE/ICTABIEHHBIX PE3yIbTATOB (DOPMHPOBAHUS PACCMATPUBAEMBIX 00TacTeH,

5. Ilpu MMUTAITMOHHOM MOMENMPOBAHUHE U HCCIENOBAHUM anropurma OMII ¢
MCTIONE30BAHUEM METO 12 HalOXKEeHHS OBLITH NPUHATEI PsiA Jonyienntt. Cpeu HUX HeT
AOIYIIEHHS, YIUTHIBAIOIIETO IIOIPEIIHOCTE U3MEPHUTENBHEIX TPaHCHOPMATOPOB TOKa
U HalpsOKEHHS.

6. M3 marepuanoB [QuCCepTalliM He SICHO HCCIETOBAIOCH (YYUTBIBAJIOCE) JIH
BIIMSHAE HATPY3KH B KO3 (ULHEHTa MOITHOCTH (COSQ) Ha To9HOCTE pacyera OMII u
IIOBPEKACHHOTO YYaCTKA.

7. Teker muccepralmy rpaMOTHBIM, BOCTIPUHUMAETCS JIEFKO, OMHAKO UMEIOTCS
HEMHOTOYHCJICHHBIE ONIMCKHY U HeIOpabOTKH:

- crp. 153 1-1 u 2-9 CTPOKM «...B YCIOBHSAX HPEBOCXOMILUX 5-6 pas
NEPEXOMHBIX CONPOTUBIICHUI — MIPEJIOKEHHE COCTABIEHO HE KOPPEKTHO;

- IO TEKCTy MMeeTcst yrnorpebnaenue cokpameruit PI° u OPL, uto sBiseTcs
CXO0XXHMH IOHSTUSIMHU;
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- CTp. 67 4-51 CTPOKA CHHU3Y «...MOTONAPAMETPHYECKOrO IIyCKOBOI'O OpraHa...»;

- HPUCYTCTBYIOT HEKOTOPBIC CTUIHCTHYECKHE IIEPOXOBATOCTH (M3OBITOUHBIE
[IOBTOPBI, HANIPUMEP, CCBUIOK Ha QopMynsl Ha crp. 111-113, HewmeambHble
QOpPMYTHPOBKH), HEyIayHOe HCIIONB30BAHME TEPMHUHOJIIOTHHA, a HMEHHO:
«CpabaThIBAET BBIKIIIOYATENIS, KOCIEIICHHe 3aIlUThy 1 T.1I.

[lepeyncrneHHble 3aMeYaHnsl He CHIDKAOT IONIOXXUTENBHYIO OLEHKY paldoThl U
HallpaBJICHBl Ha I[IOBBIMIEHHE [OCTY[HOCTH MaTepHala M OTKPBITHE HOBBIX
HMPHIIOXKEHUH MTPeICTAB/IEHHBIX HAYYHBIX II0J0KEHHUE aBTOpA.

Obwee 3aki04enHe 10 qHCCepTANHONHOI paGoTe

Huccepranuonnas pabora Jlockyrosa A. A. COOTBETCTBYET HAIPABICHHIO
MCCIIEJOBAHMH 110 TACTIOPTY CeUUanbHOCTH 2.4.2 « DNeKTPOTEXHHIECKUE KOMILTEKChI
M CHCTEMDbI», B  4YaCTHOCTH, myHkram: 1. «PasBute obmelt  Teopuwm
JNEKTPOTEXHHICCKHUX KOMILIEKCOB U CHCTEM, aHAJU3 CUCTEMHBIX CBOMCTB U CBS3eH,
Qu3HYeckoe, MaTeMaTHYeCKOe, MMUTAL[MOHHOE W KOMITBIOTEPHOE MOJAENHUPOBaHHE
KOMIIOHEHTOB ~ SJICKTPOTEXHUYECKUX  KOMIUIEKCOB M CHCTEM,  BKJIIOYas
JICKTPOMEXaHMICCKHE, — DJIEKTPOMArHUTHbIE — Tpeo0pa3oBaTeNd  JHEPrHH W
SJIEKTPUHECKME  allllapaThl, CHUCTEMBl 3JIEKTPONPUBOLA, 3JIEKTPOCHAGIKEHHS U
BIIEKTPOOOOPY IOBAHMS - B YACTH HCCIENOBAHMS U CO3IAHMS METONOB (popMupoBaHust
JIOTHYECKOW YaCTH YCTPOMCTB 3AIUTEl U aBTOMATHKH CHCTEM 3IIEKTPOCHA0KEHHUS
NPOMBIIIICHHBIX ~ TOTPeOMTENEH,  MMHUTAlMOHHOIO ¥ AIrOPHTMUYECKOTO
MoZenuposanus; 2. «PaspaboTka HaydHBIX OCHOB NPOEKTHPOBAHHUS, CO3NAHHS WU
SKCITyaTallkuu JSJIEKTPOTEXHUYECKHMX KOMITIEKCOB, CHCTEM M X KOMIIOHEHTOBY - B
9aCTH OCHOB M IMOJXOZOB K IPOSKTHPOBAHMIO YCTPOWCTE HU(POBOH 3aIMHTHl H
aBTOMAaTHKH, BbIOOpa IapamMeTpoB cpabaThIBAHUS 3alUTHL 3. «Paspabortka,
CTPYKTYPHBIH M TapaMETPUYECKMH CHHTE3, ONTHMM3AIMS 3IIEKTPOTEXHHIECKUX
KOMIUTIEKCOB, CHCTCM M MX KOMIOHEHTOB, pa3paboTka alropuTMoB 5((eKTHBHOTO
YHPAaBICHHUSD» - B YacCTH pa3paloTKu >((HEKTHBHBIX CHCTEM LU(PPOBOIl 3allUTHl U
aBTOMATHKM ~ CHCTEM  3JIEKTPOCHA0)KEHHs] IPOMEIIUIEHHEIX IOTpebuTenei. 4.
«Hccnenoanue paboTtocriocobrocTH " KagecTsa OYHKIHOHUPOBAHUS
JNCKTPOTCXHUYECKUX KOMIUIEKCOB, CHCTEM M HX KOMIIOHEHTOB B Da3IMYHBEIX
PeXHUMaX,  TpH  pasHOOOPA3sHBIX  BHEIIHWX  BO3MEHCTBUSAX, JHATHOCTHKA
SJICKTPOTEXHHYCCKHX KOMIUIEKCOBY - B YacTH MCCIeNOBaHHSA (yHKIMOHMPOBAHHS
CHCTEM OJIEKTPOCHAOXXEHMs, WX 3allUThl W aBTOMATUKH B HECTaIllHOHAPHBIX,
Pa3IHYHBIX, CIOXKHOPACIIO3HABAEMBIX PEXUMAX.

Huccepranmonnas paGota JlockyToBa AHTOHa AJEKCeeBHYa  SBISCTCH
CaMOCTOSATEIbHON 3aKOHYEHHOHN HayYHO-KBATH(DUKATMOHHON paboToH, B KOTOPOIi Ha
OCHOBAHHMH  BBIIIOHEHHBIX aBTOPOM HCCIEJOBAHUM M3NOXKEHBl HOBBIE HAYYHO
O0OCHOBaHHBIE TEXHHYECKHE pEILIeHHs [0 TOBBIICHUO YYBCTBHUTEIILHOCTH U
OBICTPOZEHCTBUA 3aIUUTEI, HANEKHOCTH PACIO3HABAHUS CIIOKHDIX aBapHUHBIX
PC/KUMOB 32 CUET OpraHU3alMy JIOTUYECKON YacTH M HCIIONb30BAHMSA COBPEMEHHBIX
METO/I0B 00pabOoTKH NaHHBIX B OOIACTH 3TEKTPOTEXHMYECKUX KOMIIIEKCOB CHCTEM
3NIEKTPOCHAOKEHUs MPOMBIIUIEHHBIX TIOTpeGHTeNel, BHEJ[DEHHE KOTOPBIX BHOCHT
3HAIUTEJILHBIH BKJIA/| B PA3BUTUE SHEPreTUKU CTPAHEL.
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Huccepranvonnas paboTta «Pa3BUTHe IPUHIMIIOB IOCTPOEHHS U IPAKTHYECKas
peanusanysi JOrMYEeCKOM dYacTH UHU(QPOBOM 3allWThl M aABTOMATHKH CUCTEM
3JIEKTPOCHAOXKEHHS MPOMBIIUICHHBIX OTpeOUTENIeH» COOTBETCTBYET KPHUTEPHIM
nyHKkToB 9-14 TlomoxeHHs O NPUCYXAEHHH YUEHBIX CTEINeHeH, YTBEPIKIEHHOTO
ITocrarosnenueM [IpaButensctea Poccuiickor @enepanuu ot 24 centsadps 2013 roma
Ne 842, a ee aBTop JIockyTOB AHTOH AJIEKCEEBHY 3aCTy )KUBAET IPUCYKACHHS YUeHOH
CTENeHW  JOKTOpa  TEXHHYECKHX  HayK [0  croeumanpHocTH  2.4.2 -
«ONeKTPOTEXHUYECKHE KOMILIEKCHI U CHCTEMEBI».

O¢uuuanbHeIM ONMOHEHT, JOKTOP
TEXHUYECKHX HayK, npoceccop,
npodeccop kxabenpel «SMeKTpHUECKIE
CTaHLIIMK U  JJIeKTPOIHEPreTHIeCcKUe
cucremel» @OI'BOY BO  «IOxHo-
Poccuiickuit rocy1apCTBEHHBIN
nonuTexHuueckuii yausepcuter (HIIN)
nmenu ML.U. [InaTtoBay

aft Bnagumup ViBaHoBug
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