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OT3bIB BEAYIIEA OPTAHU3AIIUA

@ezepallbHOIO TOCYJapCTBEHHOIO OFOKETHOTO 00pa30BaTEIBHOTO YUYpEKAEHHS
BpICHIEr0 0Opa3zoBaHMs «UyBalICKHH TIOCYHapCTBEHHBIH YHHBEPCHTET HMEHH
M.H. YnpaHoBa» Ha aguccepTaldOHHYI0 paboty JlockyroBa AHTOHAa AJjleKceeBHYa
«Pa3BUTHEe NPHHUHIIOB MMOCTPOCHHSI H MPAKTHYECKAN pPeaiH3alus JOrHIeCKOMH
yacTd UH(ppoOBOH 3aMTEI H ABTOMAaTHKH CHCTEM 3JIEKTPOCHAOKEHHS
NPOMBIIJIEHHBIX NOTPeOHTENeH», IPEICTABIICHHYIO HA COUCKaHHe YUEHOH CTEIIeHH
JOKTOpa TEXHHYECKHX HAyK 10 CHEHHAIBHOCTH 2.4.2 — DIeKTPOTEeXHHYECKHE
KOMILJIEKCHI B CUCTEMBI

1. AKTyaJIbHOCTb TeMbI

PazsutHe cucTeM LHQPOBOH peneifHOH 3ammTel W aBTOMaTUkd (P3A)
npHOOpeTaeT  cTpaTerdyecKkoe  3HAaYeHWe B YCIOBHAX  BCeoOBeMIIOLIEi
TpaHchopMauu BIEKTPOIHEPIreTHKH, XapaKTepU3yoLencs IBYMsI
(byHIaMeHTaIBbHBIMU TEHAECHIUAMHA: MAcIITAOHOH LU(ppOBH3anHell HHOPACTPYKTYPHI
YIPaBICHHUA M aKTHBHBIM BHEIPEHHEM paclpeleNi€HHBIX HCTOYHHKOB IeHEpaIuH,
BKJIFOYas BO30OHOBIIsIEMBblE. B 3THUX YCIOBHMSIX PE3KO BO3PacTalOT TpeboBaHHs K
Ka4eCTBY, HaI€KHOCTH W afalnTHBHOCTH cucTeM P3A. Becema octpeiii XapakTtep
JaHHas 3a7a4ya HMEEeT B IPOMBILUICHHBIX CHCTEMax 3JIEKTPOCHAOKEHHS, IJe
HapylleHde (yHKUMOHMpoBaHMS P3A CONPSDKEHO ¢ JOPOTOCTOSIIMMH  COOSMH
TEXHOJIOTUYECKHX ITPOLECCOB MTPOU3BOACTBA, PUCKAMU IMOBPEXKIACHUS 000pYI0BaHHs
H CHIDKeHHeM o011eid sHepro3(h(HeKTHBHOCTH MPEITPHITHIA.

Ha stom ¢doHe oueBuaHa HaydyHas W IPUKJIQIHAs 3HAYHMOCTbH JIMCCEPTALMU
Antona Anekceesuya JlockyToBa, KOTOpasi MOCBAIIEHA Pa3padOTKe M MPaKTUYECKON
peaJid3allid IMPUHLUIIOB IOCTPOEHHUS JIOTHYECKOW U M3MEPHUTEIbHOH YacTH
nudposoid P3A, aganTHpoBaHHOH K COBPEMEHHBIM YCIIOBHSIM YCIOMKHEHHBIX CXEM H
PEKUMOB JIEKTPOCHAOKEHUS IPOMBILUIEHHBIX TOTpeOHTEeN.



Crnenyer OTMETUTh, YTO B OTEYECTBEHHOH NpPaKTHKe, HECMOTPS Ha BBICOKYIO
aKTUBHOCTb BHeJIpeHHs LMdpoBoid P3A u pocT mMHTepeca K HHTEJUIEKTYaIbHBIM
(YHKIMAM 3alIMTHI, BOMPOCH (POPMATBHOIO MOCTPOSHHS JIOIHYECKOM yacTH P3A,
OCOOEHHO C HCIOJIB30BAHHEM CTATHCTHYECKUX METONOB H AJTOPUTMOB MAIIHHHOIO
o0yueHus1, npopaboTaHbl HEAOCTATOYHO.

Oro jnenaer TeMy JaMccepTalMoHHOH pabotel JlockyroBa A.A. 0COOEHHO
aKTyaJIbHOM M CBOEBPEMEHHOM KaK C TOYKH 3PEHHS CHCTEMHON HH)KEHEPHH, TaK U B
KOHTEKCTE  COBPEMEHHBIX  BBI30BOB  DHEpPreTHUeckod  Oe30MmacHOCTH  H
TEXHOJIOTHYECKOTO CYBEPEHUTETA CTPAHBI.

2. CtpykTtypa pa6oThbl

Juccepranus BKIIIOYAeT CEMb IJ1aB, OTPAXKAFOLIMX JIOTHKY HAYYHOIO ITOMCKA:
OT aHaJIu3a TeKyIero cocTosHus P3A no anpobauuu pa3paboTaHHBIX PEIICHUH.

B nmepBoii r[aBe XapaKTEpPHU3YETCsl COBPEMEHHOE COCTOSHHE CHCTEM
anekTpocHaOkeHus (COC) npomsbimieHHeIx notpebureneir (1) ¢ obbexTamm
pacnpenenenHoi resepanuu (PI7). PaccMoTpeHsl HakOTUTEHHBIH ONBIT H aKTyallbHbIE
TeuaeHuud B pasBuTHH PI'. IIpoBomuTcs oOCTOSITENBHBIN aHaIH3 aKTyalbHBIX
npobiieM, CBA3aHHBIX ¢ QYHKIHOHHPOBAHUEM TPaIHLHOHHBIX yCcTpoicTB P3A B COC
IIII ¢ obbekrtamu PI'. OtTMeyaercss CIOXKHOCTH PpACHO3HABAHHS aBapUMHBIX M
HOPMAJIbHBIX ~ PEXHMOB  pabOTBl H3-3a OCOOEHHOCTEH CTPYKTYpPBI  CeETei,
YCTAaHOBHBILMXCA M IEPEXOMHBIX IIPOLIECCOB B TAKMX CHCTEMax. ABTOpP BBIIEISET
HEIOCTAaTKH, OOYCJIOBICHHBIE OIpaHHYEHHBIM IPUMEHEHHEM HWHTEJUICKTYaIbHBIX
MeTOIOB LH(poBOH 00paboTKH HHGOPMALMKM MW HEJOCTATOYHOM aJalTHBHOCTLIO
KIACCHYECKHX AJTOPUTMOB 3allMTHl K HECTAaHIAPTHBIM pEeXHMaM paboThl CETH.
IIpencraBieHbl apryMeHTBl B II0Jb3y HEOOXOIMMOCTH IE€pecMOTpa MOAXOI0B K
[IOCTPOCHHIO JIOTMYECKOH YacTH YCTPOMCTB 3allMTHI ¢ YYETOM HOBBIX YCIIOBH
skciutyataiquu. Ha ocHoBe o03opa 3apyOexHOH M OTEYECTBEHHOW JIUTEpaTyphl
IpenyioKeHa KOHLETITyallbHasT cxema pa3BUTHUSA HHTEIJIEKTyaJIbHOM
MHorormapaMerpudeckoid saumurel st COC T ¢ odbekramu PI', ocHOBaHHas Ha
UMHTAllUOHHOM MOJICIMPOBAHUM M METOJIax CTAaTHCTHYECKOW 0O0pabOTKH U
MAIIMHHOTO 00YYeHHs.

Bo BTOpoll rnaBe H3I0XkKeHBl 0a30Bble MPUHLMIBI (OpPMATH3AIMHH JIOTHKH
MHOI'OIIaPAMETPHUYECKOM 3alUTHl M METOJOJIOTHSl CTATHCTHUYCCKOH OLEHKU PEXHMOB
paboter COC. Beigensiercs MNPHMEHEHHE METOMOB MAIIMHHOTO OOyUeHHs MpH
Hactpoiike P3A. PaspaboTaHbl ajiropuTMbI, HCIOJB3YIONIHE amapaT TEOpPHH
ABTOMATOB M CXEMBI I'OJIOCOBAHHs /NS OObEJUHEHUS ITyCKOBBIX OPraHOB, a TaKXke



PacCMOTPEHO HCIOJB30BAHHUE JUISL 3TOM LIEJIM UCKYCCTBEHHBIX HEHPOHHBIX ceTed H
nepepbeB  peuleHuid. IlokasaHo, 4YTO cTaTHCTHYecKas 00paboTka JaHHBIX
HMHTALMOHHOIO MOJEIMPOBAHMs IO3BOJISCT BBIOpaTh CHOCO0 OOBEAMHEHHS
OMHAPHBIX CHUTHAIOB ITYyCKOBBIX OPraHOB JUISL YJIYYIIEHHS pPACIO3HAIOIIMX CBONCTB
3allMThl. B [eJoM aBTOpOM IMpeMIoKeHa METOJHKa JIOTHYEeCKOro CHHTE3a,
obecrnieunBaronias CUCTEMHbIH MOAXO0/ K MPOSKTHPOBAHHIO aJITOPUTMOB JIOTHKH P3A.

Tperbs rnaBa mocBslieHAa NPUMEHEHHIO METONOB MAUIHHHOIO OOyYeHHs K
HACTPOMKE M3MepHUTEeNbHBIX opraHoB P3A. Pa3paboraHbl KpUTEpHH, MMO3BOJSIONIKE
OLICHWBATL aBapUiHBIE M HEHOPMAJILHBIE pEXHUMBI Ha OCHOBE Pa3IMYHBIX
HHQOPMALIMOHHBIX IPU3HAKOB. PaccMOTpeHO NpUMeHeHHe METOJ0B MAaIIMHHOIO
0o0ydeHuss mpH BBIOOpE CTPYKTYpBl IIyCKOBBIX opraHoB P3A. IlpencraBieHs
aIrOpUTMBI, OCHOBAaHHbICE HAa HEMPOCETEeBBIX CTPYKTypax, MeTOo[e OJKafIInX
cocellei, NepeBbAX PpELICHHH, JOTHCTHYECKOM PEerpeccud W JApPYTrHX 00y4aeMbIX
Monensx. llpexcraBieHbl METOOUKM BalMJalMM M TECTHPOBAHHS MOJEINEH.
Pa3paboTanbl anropuT™Mbl MHOTOIIapaMETPHIECKOH 3aIlUThI JIMHUH 3JIEKTPOIepeaadn
C OTBETBJICHUSMH Ha OCHOBE peIIAIoIINX JepeBbeB M HX aHcaMOeil.
ITponeMOHCTpHPOBaHO IpUMEHEHHE OOOOIIEHHBIX NPH3HAKOB B alropHTMax P3A.
Hcnonp30BaHbl HUCKYCCTBEHHBIE HEHpPOHHBIE CETH JUIS PAaCIiO3HABAHHA BHTKOBBIX
3aMBIKAHUH CHUJIOBBIX TPaHC(HOPMATOPOB.

YerBépras IyIaBa IIOCBAIEHA [PUMEHEHHIO Tpolenyphl Bampma B
CTaTHCTHYECKOM IIOCJIEJOBATENIBHOM aHalIH3€ B MPWIOKEHHH K aJIrOPHTMaM
aBTOMAaTUKH Ha MpHMEpPEe aBTOMATHYECKOH 4YacTOTHOW pa3rpy3kd. OO6ocHoBaHa
Ie7ecoo0pa3sHOCTh MPHMEHEHHS KpPHUTEpHsT OTHOIUEHHs NPaBIONMOA00HS Ui
pacro3HaBaHUsI HOPMAJIbHOTO M aBapHMHOrO0 PEXHUMOB B ceTH ¢ oObektamu PI.
Pazpab®oransl MomHQHUIHPOBAHHBIE ANTOPHTMBI ITOCIIEIOBATEILHOTO aHaH3a C
aJanTHBHBIMH YCTaBKaMH, [TO3BOJIIOLINE YCKOPUTh NPUHATHE perreHus. OTMeueHo,
YTO TEeXHHYECKas peanuzanus TaKuX AJITOPUTMOB HE Tpebyer
BBICOKOIIPOH3BOAMUTEIIBHBIX BBIUMCIUTENBHBIX YCTPOMCTB W IEPCIEKTHBHA IS
BHEJIPEHHUs] B CYLIECTBYIOIIHE U MEPCIEKTUBHBIE CUCTEMbl aBTOMATHKH.

B nmATol ryaBe NpenyiosKeHbl AJITOPUTMbI B Pa3BHTHE OIIpENeNIEHHs MecTa
nospexnaeHus (OMII) no mapamerpam aBapuiiHoro pexuma (ITAP) mast nunwmii
anektponepenaun 6—220 kB B C3C IIII. Jns wrepamuonubix Metomos OMII
[IPUMEHEHBI ONITUMHU3ALHOHHBIE [IOUCKOBBIE AJITOPHUTMBI C LIEIBI0 YCKOPEHHS pacyéTa.
IlpemnoxkeH  alrOpUTM  MHOPOTHMIIOTE3HOIO  MOCIENOBATEIBHOIO  aHaIM3a
IOBPEXKIEHHOr0 yyacTka JUHHH. Ha ciyuail HegocraTka u3aMepeHuit HampspKeHus B
MecTe ycTaHOBKU ycrpoicrtea OMII mpenycMOTpeH NOMONHHUTENBHBIH AITOPHTM
BOCCTAHOBJICHUS] KOMILIEKCOB (Da3HBIX HAIpPSHKEHUH aBapUUHOTO W JT0aBApUHHOIO



PEKUMOB 10 U3MEPEHHBIM TOKAM, €CIIM M3BECTHBI TEKYIHe IMapaMeTphl HCTOUYHHKA
[IPOTHBOIOJIOXKHOK CTOPOHBI JIMHUU JIEKTPOIEPENayt, YTO MO3BOJIIET pPealn30BaTh
pacueTel mpH oxaHoctopoHHeM OMIIL. Bcee Meronsl mnpounuld MPOBEPKY Ha
MaTeMaTHYECKUX MOJIENIAX paclpeleIuTeIbHbIX CeTeH.

B mecrtoi rmaBe wuccienoBaHbl KOMOWHHMPOBAHHBIE CXEMBI  3allUTEHI,
COYETAOUMEe TaCCUBHBIE BOJIHOBBIE U TPaJHULMOHHBIE METOIbI 3aiuTel mo [TAP.
IIpoaHanu3upoBalbl CYIIECTBYIOUIHE OMHOCTOPOHHHE BOJIHOBLIE Meroasl OMII,
[PeUIOXKEH HOBBIA METOJ Ha OCHOBE PacllO3HABAHUS JJIEKTPOMATrHHUTHBIX «BOJIHOBBIX
noptperoB» K3. MMHUTaHOHHOE MOJEIMPOBAHHE MOKA3aJ0 BBICOKYK) TOYHOCTB
TaKOro BOJIHOBOI'O &IroputMa. JId MCKIIOUEHHs JIOKHBIX pPEe3yJIbTaTOB OLEHKH
MOBPEXKIEHHUS MCI0JIb3yeTCsl HOPMUPOBAHHAs KoppelsiimonHas Gyukuus. Ha ocHose
MPOBEICHHBIX HMCCIIENOBaHHH C()OPMYIHPOBAH HOBBIH MOIXOM K KOMOWHHPOBAHHOM
P3A, paccMOTpeHBI CXeMBbl HHTETPALMK BOJIHOBOM 3alIUTHl M TPATHIIMOHHBIX 3aILUAT
no IIAP. C wucnones3oBaHHMEM J1abOpaTOPHBIX MAaKeTHBIX ycTpoiictB P3A
IPOJIEMOHCTPUPOBAHA  IPaKTHYECKas peajlus3alus JIOTHKH KOMOHHHPOBaHHS
BOJIHOBBIX M TPaJIHIIHOHHBIX METO/IOB 3aIIUTHI.

Bompocam skcmepuMeHTanbHON ampodanuu pa3paboTaHHBIX METOHOB M
aJrOPMTMOB IOCBANIEHa ceapMmas riaBa. OnucaHa pa3paboTka MPOrpaMMHO-
annapaTHOM IUIaTQOPMBI HHTEJUIEKTYaIbHBIX P3A ¢ HCIIOTB30BaHMEM OTEYECTBEHHOM
KOMIIOHEHTHOM 0a3sl M JOBepeHHOro mnporpaMMuoro obecrmedenus (I10).
Pazpaborannoe IO mo3ponseT OBICTPO IEpeHACTPaUBATEH JIOTHKY 3allUT Giarogaps
nonnepkke s3plka FBD W aBTOMaTH4YecKoil reHepalldd IMPOTPaMMHOIO  KOJIA.
Pazpaboran kubepdusvdeckuil HCIBITaTeNbHBIH CTEHA, KOTOPBIH ympoumaer cbop
CTaTUCTHKH PEKHUMOB H allpoOaLMI0 allTOPHTMOB 3alUTEL. OMBITHO-IPOMEBIIIIEHHAS
SKCIULyaTalys pa3pabOoTaHHBIX OMBITHRIX 00pa3noB P3A 6-35 kB u 110 kB Ha
peabHBIX JIMHUAX U MOJCTAHLHMIX MOATBEPUIA PA00TOCTIOCOOHOCTE MPEIIOKEHHBIX
anmroputMoB H  minatdopmel.  OTMmedaercss MOJOKHUTENLHBI  ONBIT  O0OMeHa
HHQOpMalKed MeXIy MONyKOMIUIEKTaMH JIuhdepeHIHaTbHOM 3aliMThl JIUHHAH B
cOO0TBETCTBUHU co crangaproM MOK 61850-9-2 B Bunme SV-OTOKOB.

3. 3HAaYHMOCTL MOJIYYEHHBIX Ppe3yJIbTATOB /JIsl peeiiHOH 3almHTbl H
ABTOMATHKH CHCTEM 3JIeKTPOCHAOKeHHS MPOMBILILIEHHBIX NpeInpUsTHI

HayuHasi 3HAYHMOCTH paboThI COCTOUT B CJIEAYIOIIEeM:

1) Pazpabortansl HOBBIE CTPYKTypa %4 METO/IbI Opra’u3amnuu
MHoOromapaMmerpudyeckoi P3A ¢ oObeauHEHHEM METOHOB  MAaTeMaTH4YecKOi
CTaTHCTHKHM, paclo3HaBaHHUs 0o0pa3oB U HCKYCCTBEHHOIO HHTEJUIEKTA I OLEHKHU
aBAPUMHBIX PEXXUMOB U NMEPEXOOHbIX nporeccoB B COC I1I1.



2) ®opmanu3oBaHbl HOBBIE METOJBl CHHTE3a JIOTHYECKOH YacTH HU(PPOBBIX
yerpoiicts  P3A —  llpemnokeH OpHIMHANBHBIH IOOXOJ K CHHTE3Y JIOTHKH,
OCHOBaHHBIA Ha KOMOMHHPOBaHMH OMHAapHOH MH(MOPMALMH OT MYCKOBBIX OPTaHOB C
HCIIOJIb30BAHHEM KOMIUIEKCA allOpPUTMOB OyJIeBOH ainreOpbl, TEOPHH aBTOMATOB,
JIOTUCTUYECKOM PErpecCHH, TEOPHH I'OJIOCOBAHUSA U METOJOB MAIIMHHOTO O00yYeHHs,
YTO paClUMPsET PAMKH TPAAULIMOHHOTO HHXXEHEPHOTO MOAX0/1a.

3) Paspaborana opHrdHaJIbHAs METOAMKA (GOPMHUPOBAHKs MPU3HAKOB OLEHKH
pexxumoB — llpemmoxensl MeTonpl mepexofga K oOOOMIEHHBIM MpPH3HAKaM, YTO
MO3BOJIIET JOOUTBHCS YCTOHYMBOCTH QITOPUTMOB M CYIIECTBEHHO CHMIKAET
TpeOOBaHUs K BHIYMCIUTENBHBIM pecypcaM ycTpoiictea P3A.

4) PazpaboTaHpl HOBBIE IIOJIOKEHUS TEOPHH IMPHUHATHSA pelieHuii B P3A —
IlpemyioxkeHo M MareMaTHYeCKH OOOCHOBAaHO MPHMEHCHHE ITOCIIEJOBATENLHOrO
aHanu3a Bambma 14 pacnosHaBaHHA aBapUHUHBIX PEXHUMOB, 4YTO paHee B
OTEYECTBEHHOM MPAaKTHUKE HCII0JIB30BATIOCH OIPAHHYEHHO.

5) PaspaboTaHbl METOIBI PACIIO3HABAHUS CIIOKHBIX PEIKUMOB — LIpeioxneHo
UCIIOJIb30BaHMe aHCaMOJIEBBIX METOJOB, HeHpoceTedl W HEepEeBhEB peEIICHHH Jyis
MHOTOMEpPHOH 00pabOTKH CITOKHBIX PEKUMOB.

6) IlpennoxeHsl HOBbIE anropuTMsl st OMII — Pa3spaGoTaHsl mporemypsl
OMII, BBIYMCIIHTENBHASA CIIOKHOCTh KOTOPBIX CHH)KEHa Oaromaps HCIIOJIb30BaHHIO
ONTHMHU3ALHOHHBIX H MHOTOTHIIOTE3HBIX METOJIOB.

7) PaspaGoraHbl KpuTepud W nokaszarend sddexktuBHOCTH P3A — BBeneHn
MaTEMaTHYECKHE IIOKA3aTelId pacIOo3HAIoIeH CrHocoOOHOCTH (MaTpHUIBI OIIHOOK,
ROC-xapakTeprCcTHKH), UCTIOIB30BaHbl OOBEKTHBIE XapaKTEPHCTHKH, MO3BOJIAIOLIME
000CHOBaHHO CpaBHHBATh PA3JIHYHBIE AITOPUTMEI U yCTpoiicTBa P3A.

BrimeykazaHHele pe3ysibTaTel B CBOEH COBOKYNHOCTH (OPMHUPYIOT HOBOE
HalpaBJICHHE B TEOPHU pa3paboTku HUpOBBIX ycTpoicTB P3A, ocHOBaHHOe Ha
HCIIOJIb30BAHHUU CTATUCTHUYECKHX H 00yUaeMbIX CTPYKTYD, H MOTYT OBITh [IOJOXKEHBI B

OCHOBY JaJbHEHINMX HCCIEAOBAHUA IO MOCTPOCHHIO HHTEJUICKTYAJIbHBIX CHCTEM
P3A.

3HAYHMMOCTB VISl NPAKTHKH 3aK/II0YAETCS B CJIEAYIOLIEeM:

1) Ilpaktuyeckas peaiu3anus alrOPUTMOB B CYIIECTBYIOIIHX YCTPOMCTBAX
P3A — IlpennoxeHHple alropuTMbl OPHEHTHPOBAHEl Ha BHEIPEHHE B YCTPOMCTBA C
COBPEMEHHBIMH, XOpOLIO anpoOHUPOBAaHHBIMU APXUTEKTYPOH H BBIYHCIIHTEILHBIMA
BO3MO>KHOCTSIMU.

2) Cospana otedecTBeHHas mnatpopMa IHQPoBOH 3amuTel — Paspaboran
[IPOMBILLIIEHHBIA TPOTOTUIl TepMHHANa P3A B KHOEp3aIIHIIEHHOM HCIOJHECHHUH C



nojaepxkoi MOK 61850 1 ¢ BEICOKOR HOJIEH OTeYeCTBEHHBIX KOMIUICKTYIOIIHUX, YTO
COOTBETCTBYET HAI[MOHAIBLHOU CTPATerHH UMIIOPTO3aMelleHHS.

3) CdopmupoBaHbl MOAETH H HaOOPBI MHaHHBIX pexuMoB — Co3maHsl
umuTtaronnsie monenmd COC IIT mis ucnons30BaHUs B KauecTBe Oas3bl 3HAHMM IS
o0y4JeHus U BepHPHKaIHH aropuTMoB P3A.

4) Peanmsosan kubOeppusuueckuil creHn — Paspabotan u BHeOpéH B
HCCIIEOBATEIILCKHUI IIPOLECC CTEHJ] ¢ BO3MOXHOCTBIO BOCITPOU3BEICHHS aBAPHHHBIX
PEXXUMOB H OLIEHKH paboThl P3A B pexxuMe peallbHOro BpeMeHH.

5) BHexapenue u anpobauusi B IPOMBIIUIEHHOCTH — Pe3yNibTaThl JHUCCEPTALMU
npuMenensl B mpoekrax ¢ummana IIAO  «Poccern llentp u IlpuBoimkbe»
(HmwxuossHepro), OAO «PX]», PAY «IUAM» u np.; monydeHno 28 mateHTOB Ha
u300peTeHne U 4 cBHAETEIBCTBA MpOrpaMMel tsi DBM, 3aKiIr09eHb! THIEH3HOHHBIE
noroBopel Ha 10 u300peTeHHI.

6) WHrerpamus B oOpa3zoBarelbHBIM mporiecc — Pa3paboTaHHBIE METOIBI W
MOJIEJIH, IPOrpaMMHO-aIIlapaTHbIe KOMIUIEKCHI, HCIIONB3YIOTCSA B yueOHOM IpolLiecce,
KYypCOBOM H IUIUIOMHOM mpoektuposanud B HI'TY um. P.E. Anekceesa, HHUY
«M3H», uTo criocobCTBYET MOATOTOBKE KAAPOB JUTSl IM(PPOBOH SHEPTETHKH.

4. Bonnpocn! 4 3aMme4yaHus K pabore

HecmoTrpss Ha odeBMIHBIE JOCTOMHCTBA, B pabOTe MOXHO BBIICIHTH PSJ
aCIIeKTOB, BBI3bIBAIOIIMX JUCKYCCHIO:

1) TpebOyer yTrouHeHHs MeTOIHKa BHEIOOpa AHAMA30HOB MOJEIUPOBAHUS H
UCTOYHHMKOB BepU(DUKALIMK MOJIENIEH U allrOPUTMOB.

2) Bomnpoc 3¢h(eKTUBHOCTH U NPUEMJICMOH BBIYHUCIUTENILHOM HArpy3Kd Ha
yerpoiictea  P3A  mpu  Mcmonb3oBaHMA  CJIOXKHBIX — @ITOPUTMOB  (HANPHMED,
HeWpoceTel) TpeOyeT OTAeNBbHOro OOCY)KHEGHHS: HACKOJBKO MOJOOHbBIE ArOPUTMEI
COBMECTHMBI C alllapaTHOH apXHUTEKTYpOH, OCOOEHHO B YCJIOBHSIX OIPaHMYEHHBIX
BBIUMCIIUTENBHBIX PECYPCOB?

3) Onucanue npouenyp KHOep3amuThl, XOTS H IIPHCYTCTBYET, MOIJIO OBl OBITH
Oosmee  fAeTaNM3MPOBAaHHBIM: BaKHO  yKa3aTh, KakKhe KJacchl  KubOeparak
MOJEIHPOBAJIUCh, KaK 00eCleYnBaeTCs 3alllUTa OT YIpo3, peaii3yeMbIX Ha YpPOBHE
creka npotokosoB MOK 618507

4) beuio Obl 1esecoodpa3HO MOAPOOHEEe PACKPHITH METOJMKY anpoOalui, B
YaCTHOCTH: HCIIOJB30BAJIUCH JIM HATypHBIE HCIBITAHUSA H B KaKWX CIy4asx, KakHe
CLEHApUH Pa3BUTHSA aBApPUMHBIX pPEXHMOB OMpPOOOBaHBI, KaK OIEHHBAJACh
YCTOMYHMBOCTb H BOCIIPOU3BOAHUMOCTE PE3yJIbTaTOBR?



5) B pabore Obulo OBl 1eNecO00pa3HO pPaCKPbITh, KAaK YUHUTHIBACTCA
THHAMHYECKOE H3MEHEHWE I[PU3HAKOB, IEpeYUClIeHHBIX B Tabmmie 1.5 (ctp. 63
OMcCepTaliH), BO BPEMEHH IIPH DJIEKTPOMArHHTHBIX H 3JEKTPOMEXAHHMYECKHX
nporeccax, Korjga HaOMoJaeTcss MNepexofHbli Tpolecc B COOTBETCTBYIOLIUX
bunpTpax?

6) Ilpunstoe B paboTe yTBEpKACHHE, HYTO «MHOXKECTBO JOILYCTHMBIX
PEXHMOB COOTBETCTBYET HOPMAIbHOMY paclpeelIeHHIO BETHUYHHBDY, CIIPABEIIHBO B
OOJIBINMHCTBE CIIy4aeB, OJHAKO He BO BeeX. Kak OTpasuTCs Ha NMPUHSTHH pelleHHs
OTJIIMYHKE 3aKOHA paclpe/ieNIeHHs] Ha0MI0JaeMbIX ITapaMeTPOB OT HOPMAJIEHOT0?

7) B rmasax 2 u 3 puccepTaliM aBTOPOM IPHUBENCHBI Pe3yJIbTAThHl CPAaBHEHHS
[PEMIOKEHHBIX aIFOPUTMOB Ha LIEJIOM psfie MOAENIeH yJacTKa SJIeKTPHUCCKOH CETH.
HonycTHMO 1M CcpaBHHBaTh TIPOICHTHBIC ITOKA3aTelM pacllO3HaBaHUs 3allUThl,
[IOJIyY€HHbIE B pasHbIX MOACNAX? B manbHEHIIMX HCCIeJOBAHUAX CICHOBAIO OBl
OJYEPKHYTh HOBBIE aCIICKThL PEKUMOB HIIH OCOOEHHOCTH CHCTEMBI PacIiO3HABAHUS.

8) I[IpencrapnseTcs HEOOXOOMMBIM IOACHHUTH HCIOJB30BAHHE B MeEpefaye
MEXIYy  NOACTaHLMAMH Iporokonma MOK  61850-9-2(SV) mpu  Hamuyuu
crnenraysuposantoro crangapra MOK 61850-90-2(2016) «CeTr U CHCTEMBI CBI3U
JUIs  aBTOMATH3allMM  DHEpProcHucTeM  oO0IIero  mnoyib3oBaHus. Yacte  90-2.
Hcnoneszosanre IEC 61850 nmmst cBA3H MeXIOy MNOACTAHIMSIMH M IEHTPAMH
ynpaBjieHus.» SIBjiseTcsa JIM JOCTHTaeMbli B IpuMepe INpUMeHeHHS dhdekT
JIOKQJIHBIM WUJIH TI0OANBHBIM?

3aMedaHHusl He ABJIAIOTCS IPHHLIUIIUAIBHBIMY, HE CHUKAIOT HayuHYO [IEHHOCTh
paboTEl M HOCAT pEKOMEHJATENbHBIH xapakTep. TekcT mguccepralMu  O4YeHb
00BEMHBIN M He M30eKal MHOXKECTBA OIEeYaTOK, He HCKAXKAIOUIMX OCHOBHBIE MBICITH
aBTOpA.

S. PeKOMeHAALHH 10 HCIIOJIL30BAHHIO Pe3yJbTATOB

Pesynbrarel, npeacTaBlIEHHbIE B JUccepTallioOHHON pabote JlockyroBa A.A.,
00J1aar0T BEICOKOM NMOTEHUHATBHONH NPHUMEHMMOCTBIO, KOTOpas BBIXOIUT 3a PaMKH
cyrybo TeXHMYEeCKOM peayiv3aluu, H MOTYT ObITh 3()()EeKTHBHO HCIIONBE30BaHbl KaK B
00pa30oBaTeNbHbIX IIPOrpaMMax, TaK M B HAyYHBIX HMCCIEIOBAHHAX W HHXKEHEPHOM
IpaKTHKE.

B KoHTekcTe yuebOHOro mponecca MOJyYCHHbIE aBTOPOM METOJMKH H
aJICOPUTMBI MOTYT CILy?>KHTh OCHOBOH JUISl (JOPMHPOBAHHS COBPEMEHHBIX Y4eOHBIX
KypPCOB, HalpaBJI€HHBIX Ha IOArOTOBKY CIHEHUAIMCTOB B OOJacTH LH(POBOi
peNeHHOMN 3aIlUThl, aBTOMATH3ALMK U HUPPOBLIX MoacTaHuid. OTaeNbHEIE pa3/elibl
pabOTEI MOTYT OBITh BKJIFOUEHBI B COJIEP)KAHUE JICKIUH, Tab0paTOPHBIX PAKTHKYMOB



U MPOEKTHBIX 3aIaHHi NIl CTYJEHTOB CTApIIMX KypCOB H MarucTpantoB. OCoOeHHO
LEHHO TO, YTO B JHMCCEPTALMH OINHCAH LEJOCTHBIA MOJIXOJ — OT MAaTeMaTHUYECKOI'O
MOJIEJIMPOBAHUs 10 allllapaTHO-IPOrPaMMHON peaTu3aluy YCTPOMCTB, YTO MO3BOJISET
MCIIOJIB30BATh €€ MAaTepUallbl KaK B TEOPETHUECKON MOATOTOBKE, TaK U B HH)KEHEPHO-
MPUKJIAIHON YacTH 00y4YeHusl.

C TOYKM 3peHMs Hay4dHBIX HMCCIENOBaHMH NHCcepTallMOHHas pabora co3maér
OCHOBY  JUIl  JaJbHEHUIMX  QITOPUTMHYECKHX  pa3paboToK B 00jacTH
MUHTEJUIEKTYJIM3allii CHCTEM 3allUThl, IPUMEHEHHS] METOJIOB MAIIHHHOIO O0ydYeHUs
K 3aJayaM [MarHOCTUKH aBapUWHBIX pPEXMMOB M IOCTPOEHHS THOPHIHBIX
ANrOpUTMOB Ha CTbIKE KIACCHYECKOW JIOTHKH, CTaTUCTHKM W HEHpOCETEBHIX
[IOIXOJI0B.

B umxeHepHOM IpakTHKe pe3yJIbTaTbl JHCCEepPTAllMd  MOTIYT  OBITH
MCIIOJIb30BaHbl NPU MPOEKTHUPOBAHHH, pa3paboTKe W MOAepHH3aluu cucreM P3A u
IIPOTHBOABAPHMHON ABTOMATHKHM Ha OOBEKTaX 3HEPreTHKH W NPOMBIILICHHOCTH.
PeanuszoBanHble aBTOPOM MOAXOIbI OTIHYAIOTCA YHUBEPCAIBHOCTBIO, a IMOJIydacMbIe
ANTOPUTMBI MOTYT OBITH aTAITHPOBAHEI MO ITHPOKHA criekTp 3amad P3A COC IIIL
VyuTpiBasg, 4YTO dYacTh pELICHUH YKe amnpoOHpoBaHa W TMpOILIa ONBITHO-
IPOMBIIUICHHYIO 3KCIULyaTallli0, MOXKHO TOBOPUTE O BBICOKOW CTENEeHH I'OTOBHOCTH
MpeCTaBIeHHBIX pa3paboTOK K IIMPOKOMY BHEApEHHUIO. PeanusoBaHHbBIE aBTOPOM
NOAXOABl K MOCTPOSHHIO IPOTOTHUIIOB HHTEJUIEKTYAIBHBIX YCTPOMCTB 3aIllUTEI C
HNOAJIEPIKKONH COBPEMEHHBIX IH(POBBIX MPOTOKOJIOB H BCTPOCHHBIMH MEXaHH3MAaMH
KHOep3alIUThl MOI'YT OBITH YYTEHBI B Pa3pabOTKe OTPACIIEBBIX CTAHIAPTOB M HOBBIX
MOKOJIEHUH ycTpoHCTB P3A.

B menoM IMONy4eHHbIE B XON€ JUCCEPTALIMOHHOM pabOThI pe3ysbTaThl
00IaJarT TPaHCAUCLUILUIMHAPHBIM I[IOTEHLIHAIOM M MOTYT OBITh BOCTpeOOBaHBI B
pa3IHYHBIX chepax TEXHHUKH.

3aK/r04YeHHe 0 COOTBETCTBHH JAHCCEPTALUMH KPUTEPHUAM, YCTAHOBICHHBIM
«IlojtoxeHHeM O NPHCYXKIEGHHH  Y4YeHBIX CTemneHei», YTBepPKICHHBIM
nocraHoBjeHuem IIpaBurenbcrBa Poccuiickoii ®egepanuu ot 24.09.2013 r.,
Ne 482.

B coorserctBuH ¢ I. 9 aucceprauuoHHas padoTa SBISETCS 3aBepIICHHOM
Hay4YHO-KBAIM(QHUKALIMOHHOM paboToi, B KOTOpOHW H3JMOKEHBI HOBBIE HAYYHO
00OCHOBaHHbIE TEXHUUYECKHE PEILEHUS, BHEIPEHHE KOTOPHIX BHOCHT 3HAYHTEIbHBIMH
BKJIAJl B pa3BUTHE IEKTPOIHEPreTUKYU CTPAHBL.

B coorBerctBuu ¢ 1. 10 mucceprauuonHas padota oOnamaeT BHYTPEHHHM
€IUHCTBOM, COJEPKUT HOBBbIE HAyUHbIE PE3YJITATHl H ITOJIOJKEHHS, BBIIBHTAaeMbIE
aBTOPOM JIJIsI MyOJTHYHOMN 3alIUTHI.



B coorBercTBHH C I.I. 11, 13 OCHOBHEIE Hay4HBIE PE3YJIBTATHI HCCACHOBAHHM
omyOnuKkoBaHsl B 125 paborax, u3 HUX 26 — B pelleH3HPYEMbIX HayYHBIX H3JaHHIAX 10
CIHCKY, pekoMeHIoBaHHOMY BAK, MX KOJIHYeCTBO COOTBETCTBYET TpeOOBaHHAM Ha
COMCKaHHE YYEHOH CTENEHH JOKTOpa TEXHUYECKUX HaYyK.

B coorserctBMM ¢ 1. 14 nguccepranuMoHHas paboTa COMEpPKHT CCHUIKH Ha
HCTOYHHMKH 3aMMCTBOBAaHU MaTepHallOB H Ha pabOThI APYTUX aBTOPOB.

3ak/l04eHHe

HucceprauuonHas pabora JlockyroBa AHTOHa AuekceeBuua «PasBurhe
IIPMHIUIIOB IIOCTPOEHHS M MpaKTHYeCKas pealu3alusl JIOTHYeCKOH 4acTH HH(pPOBOii
3aIUTHl ¥ aBTOMAaTHKH CHCTEM 3JIEKTPOCHA0XKEHUS TPOMBIIUICHHBIX TOTpeOHTENEH,
IPEACTaBIIEHHAs Ha COHCKAHHME Y4YEHOH CTeneHW J[O0KTOpa TEeXHHYEeCKHX Hayk,
ABJIIETCS 3aBEPIIEHHON HAyYHO-KBAUIH(DHKALIMOHHON paboToH, B KOTOPOH Ha OCHOBE
[IPOBENEHHBIX aBTOPOM MCCIENOBAaHMM H3II0KEHbI HOBBIE HAay4YHO OOOCHOBAHHBIE
TEXHUYECKHE W TEXHOJIOTHYECKHE pELUEHHUs, BHEIPCHHE KOTOPBIX BHOCHT
3HAQUUTENBHBIM BKJIAJ B Pa3sBUTHE 3JIEKTPOIHEPreTHKHU cTpaHbl. Pabota obmamaer
BHYTPEHHUM  €IMHCTBOM, COHEPKUT OpPUIMHAIbHBIE HAydHBIE  ITOJIOKEHHS,
anpoOHpoOBaHHBIE M OMYOJMKOBaHHBIE B PEICH3UPYEMBIX  H3IAHHSIX.
HuccepranroHHast paboTa OTIIMYAETCS] BBICOKOH CTEIEHBIO armpobaliy MOyYeHHBIX
pewmeHui. TeoperHdyeckue pesysbTaTel JOBEACHBI OO0 YPOBHSA KOHKPETHBIX
AJNTOPUTMOB, MOZIENIEH U MPOTOTHUIIOB.

Hucceprauys HanucaHa XOpPOIIMM HAyYHBIM SI3BIKOM, MaTepHal H3JI0XKEH
[I0CJIEIOBATEJIBHO, HACBILIEH AHAJUTHYECKHUMH BBIKJIAKAMH, SKCIIEPHMEHTAIBHBIMU
OAHHBIMH U rpaduueckum marepuanom. Hecmotps na o6ném (6omee 450 crpanuir),
pabora npezacrasisier coOOi CBS3HOE HAy4YHOE HMCCIEHOBAaHHE, B KOTOPOM Kaxas
rjlaBa JIOTMYECKH BBITEKaeT U3 Ipeablayinei. Mcnonb3yembplidl MOHATHHHBIA anmnapar
aZileKBaTeH TEMAaTUKE, H TEPMUHBI ONpe/eieHbl KOppekTHO. YumocTpaluy, TadauibI,
CXEMBI BBIMOJIHEHBI HA XOPOIIIEM YPOBHE.

ABTOpPOM IIOJIy4eHbl 3HAYUMBIE Hay4YHble H TEXHHYECKHE pe3yJIbTaThl,
NOATBEPKAEHHBIC BHEAPECHHEM, IIATCHTHOM 3aUTOM (23 n300pereHuii, 4 mporpaMMel
g OBM), nyOnukanusMe B peLieH3MpYEMBIX JKypHaiax, Bkirodas 20 crareil B
u3nanmsax, pekoMennosanueix BAK, 22 — B cucreMax Scopus 1 WoS, 2 MoHorpadwuwy,
2 y4eOHBIX Mmocodus, U anpodanuell Ha Hay9HO-TeXHUIECKHX KOH(epeHIusX.

HuccepranponHas padoTa COOTBETCTBYeT BceM TpeOoBaHHAM [lojiokeHus o
IOPUCYKICHUH YUYEHBIX cTeneHeH, yrBepykaeHHoro [locranosnenuem [lpaBurenscrBa
Poccuiickoli ®@enepauuu Ne 842 ot 24.09.2013 r. (pen. or 11.09.2021),
IpeIbsABIIEMBIM K JHCCEpTAalUsM Ha COHCKaHHE YYEHOM CTeNmeHd JOKTopa



TEeXHHYECKHX HayK, a TAKXKe [acIOPTY CIEHHANBHOCTH 2.4.2 — DIeKTPOTCXHHUCCKHE
KOMILIEKCBI M CHCTeMbl, a €€ aBTop JIoCKyTOoB AHTOH AJleKCeeBUY 3aCiTy)KHBAET
NPUCYKICHHUs YYEHOH CTENeHH NOKTOpa TEXHHUYECKHX HAyK IO CHENHaTbLHOCTH
2.4.2 — DJIEKTPOTEXHHYECKHE KOMIUIEKCHI M CUCTEMbI (TEXHUYECKHE HAYKH).

Or3biB Ha guccepranuto JlockyroBa A.A. «Pa3BuTHe NPUHIUIIOB TOCTPOEHUS
U MpaKTHYeCKas pealn3alus JOTHYeCKOH JacTh HU(MPOBOW 3allUThl U aBTOMATHKH
CHCTEM  D3JIEKTPOCHAOKEHHs  IPOMBIIUIEHHBIX  NOTpeOUTeNeld»  COoCTaBlieH
npodeccopoM Kadenpbl TEOPETHIECKHX OCHOB IJIEKTPOTEXHHKH U PEIEHHOMN 3aIlUThL
U aBTOMATUKU (DAKyJbTETa SHEPreTUKH M 3JIEKTPOTEXHHUKH, TOKTOPOM TEXHHYECKHX
HayK, npodeccopom Jlammom IOpuem fIkoBneBuueM, oOCYXnéH M OmOOpeH Ha
3acefaHuu Kadenpbl TEOPETHYECKUX OCHOB JIEKTPOTEXHHKH U PEICHHOM 3aIlUThI U
aBTOMaTHKH PefepanbHOro rocylapCTBEHHOro OIO/HKETHOr0 00pa30BaTeIbHOro
yYpexIeHHs BbICIIero obpazoBaHusi «YyBalICKuii rocynapCTBEHHBIH YHHBEPCHTET
umenu U.H. YiesiHoBa», npotokon Ne_ 1 ot «28» aBrycra 2025 r.

[Tpodeccop kadenpsl
TEOPETHYECKHUX OCHOB
BJIEKTPOTEXHUKH U PENEUHON
3alIUTEI U aBTOMATHKHY,
1.T.H., Ipodeccop P ¥ FOpustAkoBieBi

, ‘Hysawewpy

ocynapcmennnm
AMABEDC KT gy

Umeny A YNbamopa 4

W.o. 3aBenyromero kadenpoi
TEOPETHYECKHX OCHOB
BJIEKTPOTEXHUKH U PENEHHOU

3aIUTH] U aBTOMATHKH, ‘f
K.T.H. #+— UWneua Anekcedl AHATONBEBHY

CaejieHUs 0 BeAyIIed OpraHu3alyH:

DdenepaipHOE  rOCYHApCTBEHHOE  OHOJKETHOE  00pa3oBaTelbHOE — YUPEIKICHHE
BBICIIETO 00pa3oBaHusi «UyBallICKUH TIOCYJapCTBEHHBIH YHHBEPCHTET HMEHH
W.H. Yipsaa0Ba»

[Toutorsii anpec: 428015, r. Yebokcaprl, MOCKOBCKHI mpocTieKT, 1. 15 // //?
Ten.: +7 (8352) 58-30-36 - 'Jij’/c’/ Luf Tt o
Anpec anektpoHHo# noutsl: office@chuvsu.ru b i L

LT .

Web-caiit: www.chuvsu.ru AR
FHERSAATY «tﬁ?f’ st S manonan
- A _H.A.Topneesa
Z 20 28" T

25 o7

Orwocows ness 0 4 HIMO 4; «:

/8. 09 2028,




