3AKIJIIOYEHUE JUCCEPTALIMOHHOI'O COBETA 24.2.345.05, CO3JIAHHOI'O
HA BA3E ®EJIEPAJIBHOI'O T'OCYJIAPCTBEHHOI'O BIOJDKETHOTO
OBPA30OBATEJIbHOI'O VUPEXX/IEHIS BEICILIETO OBPA3OBAHUS
«HVDKET OPOJCKMI T'OCY JAPCTBEHHBIN TEXHUYECKHVI YHUBEPCUTET
M. P.E. AJIEKCEEBA»
MMHVCTEPCTBA HAYKU U BRICIIET'O OBPA3OBAHUS POCCUMCKOM
OEJIEPAITIM T1I0 JUCCEPTALTMA HA COMCKAHUE YUYEHOM CTEITEHU

HOKTOPA HAVYK
aTTeCTallMOHHOE Jieso No

pelIeHrne AuCCepTalnuoOHHOro coBeta ot 24 urous 2026 r. Ne 10

O mpucyxnennn CeBOCTBIHOBY AleKcaHIpy AJeKCaHIPOBHYY, TPaKIaHHHY
Poccuiickoit Denepariuy, y4eHoH cTeneny JOKTOpa TEXHIISCKIX HayK.

Huccepranus «ANanTHBHEL MOHHTOPMHI Ka9eCTBA SIEKTPHUECKOM SHEPTHH B
CHCTEMAX SJIEKTPOCHAOXEHMS IPOMBINUICHHBIX MNPENIPHUATHI» IO CHEIUaJbHOCTH
2.4.2 — «DNEKTPOTEXHUYECKHE KOMIUIEKCHI M CHCTEMBD» TIPHHATA K 3aliTe 25 dbeBpas
2026 roma, mpoTokox Ne4 muccepTalliOHHEIM coBeToM 24.2.345.05, co3manHbM Ha 6a3e
(enepaNbHOTO  TOCYHAapCTBEHHOTO  GIOUKETHOrO  0Gpa3’oBATENbHOIO  YUPEsKICHHS
BBICIICTO  oOpasoBammsa  «HmKeropomckuif  rocymapcTBEHHBIH — TeXHHYECKHI
yruBepcuter uM. P.E. Anekceesay (HI'TY), MunucrepcTBO Haykd ¥ BBICIIETO
obpasoBanusa Poccuiickoit ®enepamuu, 603155, r. Himxamuii Hogropon, yn. Mununa,
24, npuka3 Nel119/uk ot 23.05.2023 .

Comnckarenp, CeBOCTBSIHOB AJleKCaHp Anekcannposuy, 05 mapra 1974 roma
POXISHHUS.

Juccepraniio Ha COMCKaHHE y4YEHOM CTENeHM KaHAWNaTa TEeXHWYECKHX HayK
«JNEKTPOMATHUTHAS COBMECTHMOCTB 3JIEKTPONPHUEMHHKOB M IIHTAIOLUIHX CETEN»
samuTaa B 2003 roxy B auccepranmonHoM cosete I 212.165.02, cozmanuoM Ha Gase
Hixeropoickoro rocynapcTBEHHOTO TEXHMYECKOTO YHHBEpCHTeTa. PaGoraeT B
TOIDKHOCTH  3aBelyroliero Kadenpoil «OneKTposHepreTHka, >I€KTpocHabKeHHEe H
CHUJIOBas 3JIEKTPOHHKAY benepaabHOro roCyIapCTBEHHOTO OO KETHOTO
00pa3sOBATENBHOTO  YYPEeXIEHHs  Bhciero  obpasoBamms  «Himkeropomckuit
roCyJapCTBEHHBIM TeXHUYecKuit yHuBepcuteT uM. P.E. AnexceeBay.

,Z[Hccep'ramm BBITIOJIHCHA Ha Ka(benpe ((BJ'IGKTpOBHepI‘eTI/IKa, SJIGKTPOCHaG)KeHI/Ie
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W CHUJIOBas  3JEeKTPOHUKA»  (DefepalbHOr0  TOCYAapCTBEHHOIO  OIOMKETHOI'O
00pa3OBAaTENBHOIO  YYPEXAEHHMsS  BhICIIero  obpasosammsa  «Hmxeropoxckwit
rOCYJapCTBeHHBIH TeXHWYeCKU# yHmBepcurer uM. P.E. AunekceeBa», MHHHCTEpPCTBO

HayKHy U BeIcHIeTo obpa3oBanus Poccuiickoil denepanyy.

Hayuynpiii  xoncyabTant — Kynmkos AnexcaHnp JleOHHIOBHY, JOKTOP
TEXHUYECKHX HaykK, mpogeccop, mpodeccop Kadempsl «DIeKTpOIHEPreTHKa,
JIEKTPOCHAOKEHHE W CHJIOBAs SIEKTPOHWKa» (eAepalbHOTO TOCYNapCTBEHHOTO
BroKeTHOTO 06Pa30BaTEILHOTO YUPEXKAEHHUS BBICIIET0 0OPa30BaAHIL «Hwmxeroponckuit
rOCYyIapCTBeHHbIN TeXHMYECKUH yHHBepcuteT uM. P.E. AnekceeBa», r. Hinkmwmii
Hosropoa.

OdunuanbHble ONMOHEHTHI:

1. Boporuuukwuii Banepuii OmyapmoBid — TOKTOp TEXHMYECKHX HAYK, Ipodeccop,
ITIaBHBIA Hay4YHbBIA COTpYAHMK ynpasineHus opranusanuu HTC nemapramenta HTC m
Hay4YHO-TEXHUIEeCKOW HHpopManmu AXIHOHepHoro obmiectsa «Poccetu HaydHo-
TEXHHYECKUHN IIEeHTp», T. MOCKBa;

2. Kopuunos I'ennanuii TleTpoBHY — HOKTOp TeXHWYECKHX HayK, Ipodeccop,
npodeccop  xadempel  «DINEKTPOCHAGIKEHHE  NPOMBIIUICHHBIX  IIPeIIPUSATHI»
DezepalbHOrO  roCyJapCTBEHHOTO  GIOIKETHOrO  06pa30BaTeNbHOTO  yUPeIeHHS
BBICIICTO  0OOpasoBaHMs  «MarHHTOrOpCKHii  TOCYJAapCTBEHHBIH  TEXHHYECKHil
ynuBepcuret uM. I'.11. Hocoa», r. MarauToropck;

3. ®enoros Asnekcannp VIBaHOBHY — NOKTOp TEXHHYECKHX HAyK, Ipodeccop,
npodeccop Kadeapsr «AnekTpudeckue cranmumy uM. B.K. [llubanosa ®enepaibHOTo
rOCYyHapCTBEHHOTO  OIOMKETHOTO  OOpa3OBAaTENBHOTO — yUPEXKAEHHS  BBICIIETO
obpasoBanns  «KasaHCKuH TOCYyHapCTBEHHBIH SHEpPreTMUECKHHl  YHHBEPCHTET»,

r. Kazang;
JlaJTi MOJIOKHTEeIbHBIE OT3BIBEI HA TUCCEPTAIMIO.

Benymasi oprammzamms — @elnepansHoe TIocyIapcTBEHHOE —GIOIKETHOE
obpasoBaTeNpHOE  yUpeXX[Ie€HHe  BBICHIETO  oOpasoBamms  «HanmoHanbHbIH
UcClleIoBaTeNbCKull yHUBepcuTeT «MOW», r. MocKBa, B CBOEM MNOJIOKHTEILHOM
OT3BIBE, IIONMMCAHHOM 3aBeNyIOIMM Kaelpoldl IpPOMBIIUIEHHOW 3JIEKTPOHHKH,
AOKTOPOM TEXHUYECKHUX HayK, TOLEHTOM AcTaleBsM Muxamiom I eopriuesuuem,

yKasaja, 49ro quccepranumoHHas pabora CeBocThsiHOBa AJiekcamjapa
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AJlekCaHApPOBHYA SBIAETCS 3aBEPLICHHON HAayYHO-KBAIMDHUKALUOHHOMN paboroii, B
KOTOPOH Ha OCHOBE NPOBEJICHHBEIX aBTOPOM HCCIIENOBAHUN H3IOKEHE HOBHIE HAYYHO
ODOCHOBaHHBIE ~ TEXHONOIHMYECKHE  pelleHHs, BHEIpPEHHe KOTOpPBIX  BHOCHT
3HAYUTENBHBIN BKJaJ B PpasBUTHE DIEKTPOIHEPTeTUKM CTpaHEL Pabora o6mamaer
BHYTPECHHUM  €AMHCTBOM, COIEPXXMT OpUTHHANGHBIE HAYYHBIE  IIOJOXKEHUS,
arpoOHUPOBaHHEIE U OMyGIMKOBAHHEIC B PELEH3UPYEMBIX M3aHMIX. JUCCepTalioHHas
paboTa OTIMYaeTCs BEICOKOH CTENEeHBIO ampobaIliy IOYYeHHBIX DELleHHH B Xoje
BHEPIeTHYECKHX OOCIEeNOBAHNH 3HAYMTENBHOrO YnCla 06BEKTOB IPOMBINLICHHOCTH U
DHEPreTHKH. Bce KIIOYeBBle TEOpeTHYECKHME pPe3yNbTaThl JOBEAEHHl 1O YPOBHS
KOHKPETHBIX aJITOPHTMOB U MOJIeNieil ¥ pEKOMEHIOBAaHbI K JalbHEeHIIIeMy IPUMEHEHHIO.
Huccepranmonnas paGota CeBocThsiHOBa A.A. COOTBETCTBYET BCEM TpPEGOBAHHSIM,
IIPENBSBISIEMBIM K JHCCEPTAlsIM HA COMCKaHME YYCHOM CrelmeHM JOKTopa
TEXHUYECKUX HAYK, YCTAaHOBJIECHHBIX JcHCTByromed penakupeii IlomoxeHHS o
IIPUCYKICHAH yIEHBIX CTeIICHeH, a ee aBTop CeBOCTBIHOB Allekcauap AJIEKCaHIPOBAY
3aCIy)KUBAET IPHUCYXICHUS €My YYEHOW CTeNeHH NOKTOpa TEXHHYECKHX HAyK II0
CHEUAIBHOCTH 2.4.2 — « DNeKTPOTEXHUYIECKHE KOMIIIEKCH H CHCTEMBDY.

PesyneraTel, mpencTaBNeHHBIE B IHCCEPTAIHOHHON paboTe, 06NANAIOT BEICOKON
TIOTEHIIAIBHON [IPUMEHMMOCTBIO, KOTOPasi BBIXOAHUT 3& PAMKH Cyry00 TEXHHYECKOH
peanu3aliy, ¥ MOIYT ObITh 3(Q(EKTHBHO HCIIONB30BAHEI KaKk B 0OpPa30BATEIbHBIX
IporpamMMax, TaK M B HAayYHBIX HCCIIENOBAaHUAX M HHXKeHepHOH mpakTuke. OcobeHHO
[EHHO TO, YTO B JWCCEPTALMH OINMCAH LEIOCTHBIA IOAXON — OT TEeOpPEeTHYECKHUX
HCCIIEIOBAHHU IO MaTeMaTHYeCKO) M CXeMHOMN peau3alii YCTPOHCTB, YTO ITO3BOISIET
HCIIONB30BaTh €€ MaTepHallbl Kak B TEOPETHYECKOH IOATOTOBKE, TaK U B WHIKEHEPHO-
NpUKIagHOH dacth oOy4eHms. C TOUKM 3peHHs HAydHBIX HCCIIEAOBAHHIA,
IUCCEpPTallMOHHass paboTa CO3JaeT OCHOBY [ JANBHEHIIMX aJrOPUTMHYECKHX
pa3paboToK B 0ONacTH METONOB aHANM3a KAuecTBAa 3NEKTPHUECKOll SHEpruu (K9) n
IIOCTPOCHMS] ~ KOMIUIEKCHBIX  CHCTeM  MOHHWTODHHIA  IIOKasaTelell  KadecTBa
anexTpudeckoi sHeprum (IIKD) mpuUMEHHTENEHO K CIOKHBIM TEXHONOTHYECKHAM
IIPOIECCaM NPOMBINICHHBIX NpeANpHIATHHA. B HHXeHepHOH mNpaKkTHKe pe3ysbTaThl
AUCCepPTallMH MOIYT OBITH WCIONB30BAHEL IIPH IMPOEKTUPOBAHMM, pa3paboTke u
MOJCpHM3alMKH  CHCTEM  MOHHMTOpHHra KO Ha oO0bexTax SHepreTMKM H
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NPOMBIIVIEHHOCTH. YYHTHIBas, 4YTO 4YacTh peIleHHi yXe ampobHpOBaHA, MOXKHO
TOBOPUTD O BBEICOKOH CTEIIeHH TOTOBHOCTH HPENCTAaBIEHHBIX pa3paboToK K IMHPOKOMY
BHEIPEHHUIO.

Comnckarenrs umeer 130 omyGnuMKOBaHHEIX paboOT, B TOM 4HCIE IO TeMe
axccepTaiuy omy6aukosaHo 71 pabora, U3 HEX B pelleH3HUPYEMBIX HAyYHBIX H3IAHUSIX
no crncky BAK omy6mikoBano 32 paGoter, 11 pa6or mHaexcHpyroTcsa B 6a3e DaHHBIX
Scopus, 3 B Gase manHBIXx Web of Science, momyueno 24 marenTta Ha HM300peTeHus
Poccuiickoit @enepanuu, | cBHAETENBCTBO Ha mporpaMMmy mis OBM, a taxxke 1
MoHOTrpaduio 1 Gonee 20 JOKIAOB B MaTepUallax BCEPOCCHACKHX M MEKIYHAPOLHBIX
Hay4YHO-TIPaKTUYECKUX KOHGepeHImH. OObeM HAaydyHBIX M3NAHMI CcOCTaBiseT 56
NeYaTHbIX JIMCTa, U3 HHUX aBTOPCKHUM BKIan 26 IeYaTHBIX JIHMCTOB. HenmocTosepHbIxX
CBeJIeHHH 00 OIyOINKOBAHHBEIX COMCKATENleM paboTax HeT.

HanGouiee 3HauuMBble HayYHbIe PabOThHI 10 TeMe AHCCePTALHH:

1. CeBoctbsitoB, A.A. O IpUMEHEHHH METOJOB CTATHCTHYECKOTO BHIGOPOYHOTO
KOHTPOJIA IIOKasaTeledl KavecTBa 3JIEKTPOSHEPIHM B CHCTEMAX IPOMBIIIIEHHOTO
anextpocHabxenna / AJL Kymukos, ILB. Wmommsu, A.A. CesocTssnoB //
Onextporexauka. — 2025, — Ne 2. — C. 49-57.

2. CeBoctbsinoB, A.A. OIEHKA HCKAXEHWH HANPSDKEHHI B  CHCTEMAaX
3IEKTPOCHAOKEHHUs ~NPOMBIIUIEHHBIX —mpexmpustuii /  AJL  Kymukos, A.A.
Cesoctesanos, I1.B. Wintowmmn // DnekrprdectBo. — 2024, — Ne 5. — C. 32-48.

3. CeBocTesHOB, A.A. BbIOOpouHBIN KOHTPONIb HOKa3aTeliell KauyecTBa
SIIEKTPOSHEPIMH B PACIIPEAENHUTENBHBIX CETIX ¢ GONBIION ZoNel reHepalii Ha OCHOBE
BO30OHOBIAEMBIX HCTOUHMKOB odHepruu / AJL Kymukos, ILB. Wmommn, A.B.
JlockyTos, A.A. CeBocThsHOB // DnexTpuuecTBo. — 2022. — Ne 7. — C. 11-23.

4. CeBoctpsiHoB, A.A. O HeoOXOAMMOCTH ydYeTa HPOCTPAHCTBEHHOM
KOTEPEHTHOCTH  IPH  COBMECTHOW  Iu(ppoBofi  00paboTKe MPOCTPaHCTBEHHO-
Pa3HECEHHEBIX CHTHAJIOB TOKOB W HaIpsDKEHMH B dnekTprueckux cersx / A.JI. Kymukos,
ILB. Wmommn, A.A. CeBoctesiHoB // WsBectus Poccuiickoit akanemun HayK.
OHepretuka. —2022. — Ne 3. — C. 49-62.

5. CeBocThsiHOB, A.A. AHamM3 KadecTBa ONEKTPHYECKOH SHEPTMH B
COBPEMEHHBIX CHCTEMaX SJIEKTPOCHAO)XKEHHUS MPU BEIOOPOYHOM KOHTPOJIE HECKONBKHX
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nokazareneét / A.JL. Kymuxos, A.A. CesoctesiHOB, I1.B. Wmommn // WspecTus
Poccuiickoli akanemuu Hayk. — DHepretuka. — 2022. — Ne 2. — C. 3-15.

6. CerocthpsiHOB, A.A. Ornenka KOTEPEHTHOCTH CUTHAJOB TIPU aHAJIH3e
OCHHUJIIOTPaMM TOKOB U HallpsDKEHWH MPOMBIIIeHHOH gactoTel / A.JI. Kymuxos, I1.B.
Wmrornnn, A.A. CeBocTbsHOB // DnektpoTexnuka. —2021. — No 11. — C. 72-81.

7. CeBocThsHOB, A.A. O KOppeKTHpOBKe TpeGOBaHHMY K TOYHOCTH IH(bpPOBOIL
0OpabOTKH CHTHATIOB TOKOB H HAlpSKEHHH B AKTMBHEIX CHCTEMAax IPOMBIIUIEHHOTO
anexTpocHabkenus / A.JL. Kynukos, I1.B. Wmomus, I'.5. Barun, A.A. CeBOCTBIHOB //
Wssectus Poccuiickoli axanemuu Hayk. DHepreTuxa. — 2021. — Ne 1. — C. 26-38.

Ha nquccepranuro u aBropedepar nocTynuio 14 noJioskaTeILHbIX OT3LIBOB:

1) ®@®I'BOY BO  «HoBOCHOMPCKHN  TOCYIZApCTBEHHBIH  TEXHUIECKHI
yuupepcuter».  Ilommmeamu:  m.T.H.,  mpodeccop,  mpodeccop  Kadempsl
ABTOMAaTH3WPOBAHHBIX  DIEKTPOIHEPTeTHYECKHX  cHcTeM  OHINOB  AJleKCaHAp
I'eoprueBnd ®  K.T.H., JOUEHT, [HOLEHT KadeApsl  aBTOMATH3HPOBAHHBIX
dJICKTpodHepreTryeckux cucteM breik @enrke Jleouniopud.

2) ®I'bOY BO «Camapckuii rocynapCTBEHHBIH TeXHHYECKHUM YHUBEPCUTETY.
IMognvcany: K.T.H., JOLEHT, 3aBEXyIOIIHit Kadenpoit «DneKTpudyecKHe CTAHIAH»
Benepurnkos Anexcannp CepreeBwd u A.T.H., Tpodeccop, Ipodeccop Kadeapsr
«JJIEKTPOMEXaHUKA U aBTOMOGHIIEHOE 3JIeKTpooGopyHoBaHme» CTapHKOB Anexcanp
Bnanumuposmny.

3) 'BOY BO «HmKeropoackuii rocy1apcTBeHHbIH HHKEHEPHO-3KOHOMUIECKHH
yHuBepcuTeT». Ilopmuican: 1.T.H., AoneHT, mpodeccop Kadempsl «DeKTpUdHUKALES
aBTOMaTH3auus» OcokuH Bnamumup Jleonnnosud.

4) ®I'AOY BO «Vpansckuit ¢emeparbHBIA YHHBEpPCHTET HMEHH IIEPBOTO
IIpesunenta Poccum B.H. Ensnwmnuay. ITommumcan: I.T.H., podeccop, 3aBeryrOLIuii
Kaenpoli «ABTOMAaTH3MPOBAHHEIE 3JIEKTPHUECKHE CHCTeMbD» IlasmepuH Amnnpeit
Brnanumuposuy.

5) ®I'BYH «MHCTUTYT 5HepreTHYeCKHX HCCIeNOBaHMH PocCHIiCKON akaneMun
Hayk». Ilopmucan: N.T.H., IWaBHBIH HAydHEIA COTPYJHHK, PYKOBOXHTeNb ILleHTpa
MHTEJIEKTYAIIbHBIX 3JIEKTPOSHEPTeTHYECKUX CHCTEM H DacHpeleIEeHHON 3HEepreTHKH

Wmouns Iasen Biagumuposuy.



6) ®I'bOY BO «Caukr-IletepGyprekuii ropHEIil YHHBEPCUTET HMIIEPATPUIIEI
Exarepuner  II». Ilommucamum:  m.1.H, mpodeccop, npodeccop  kadenps
«OIEKTPOSHEPreTHKa H 3NeKTpoMexaHuka» Haszapbrues Anexcannp Huxonaesuu u
K.T.H., OLIEHT, JOLEHT Kapenpbl « DIeKTPOIHEPreTHKa U 3NEKTpoMexaHuKay CKaMbUH
Anexcannp Hukomnaesnu.

7) ®I'BOY  BO «Uypaumickuii  rocynapcTBEHHBIHN YHUBEPCUTET UMEHH
W.H. Yipsosa». [oxmucan: x.¢.-M.H., mpodeccop, mpodeccop Kaepsl aBTOMaTHKH
H YyNIPaBJICHUS B TEXHUYECKHUX cucTeMax CiaByTckuii JIeoHH] AHATONBEBHUY.

8) AO «Bcepoccuiickuii HayYHO-UCCIE0BATEIBCKHH, IIPOEKTHO-
KOHCTPYKTOPCKHH X  TEXHONOTHYECKHMH HHCTUTYT pENecTpOeHHS C ONBITHBIM
NpOM3BOACTBOMY. Ilommmcan: I.T.H., 3aMECTHTENb Te€HEPAIBHOTO JUpEKTOpa —
aupekrop 1o Hayke ITonmuBanua Axrnpeii Hukonaesuw.

9) ®I'BOY BO «AMypckuii rocyAapcTBeHHEIH yHHBepCeHTeT. [loamucan: I.T.H.,
rpodeccop, 3aBenyrommii kadenpoii suepreruxu Casnua Hatamss BuktoposHa.

10) IHCTHTYT cOnManbHO-5KOHOMUYECKUX M SHEPreTHIeCKHX npobnem Cesepa
Komu wayunoro nentpa VYpameckoro oTmemeHHs PoccHiickodl axageMun HayK.
Honmucan: A.T.H., TMPEKTOp MHCTUTYTA, [NIABHBIN HAYYHEIH COTPYXHHK 1abopaTopuH
SHeprerudeckux cucteM Uykpees HOpuii SIkoBnesuy.

11) ®I'bYH HuctuTyT cucteM sHepretuky uMm. JL.A. MenenTheBa Cubupckoro
ornenenus Poccuiickod axameMuu wHayk. Ilofmmcan: [.T.H., HCHOIHSIONIMI
0053aHHOCTH IUPEKTOPA, 3aBEYIOLIMI OTIENOM BIEeKTPOSHEPreTHUECKUX CHCTEM
Ionxosansaukos Cepreit BukToposuu.

12) AO «Poccern Hayuro-rexuwueckuii nentpy». ITommucarn: A.1.H., npodeccop,
YUeHbBIH cexperaps Hayuno-TexHmueckoro cosera pemapramenta HTC u HTU
XpeunnkoB Anekcanzp IOprepny.

13) AO «Texuuueckas uncnexmus EDC». IMommmcarn: IO.T.H., TUPEKTOp II0
Hay41HO-TEXHWYeCKUM paspaboTkam JapbsiH Jleonun Ans6epToBHY.

14) ®I'BOY BO «VBaHOBCKHMI rOCYAapCTBEHHEIH SHEPreTHIECKTi YHHBEPCUTET
uM. B.M. Jlemuna». Ilogmmcam: na.r.H., mnpodeccop, mpodeccop Kadenpsr
«ABTOMaTHUYECKOE  YIPAaBICHHWE OIEKTPOIHEPIeTHYECKAMH  CHCTEMAMIED Ilywn

Bnagumup Anexcanaposud.



Bce oT3BIBEI moJokHTENbHBIE, B HHX OTMEYAeTCs aKTyalbHOCTh, HOBHM3HA
HCCTeIOBaHUM, IMYHBIA BKIaJ H NpaKTHYecKas 3HAYMMOCTh paboTHI, a TakkKe TO, UTO
CeBocTbaHOB A.A. 3aCITy’KMBaeT NPHCYXKAEHHS yUEHOH CTEIeHH JOKTOPa TEXHUUECKHX
HayK II0 CHEeIHAIBHOCTH 2.4.2 — « DNEeKTPOTEXHHYECKHE KOMILIEKCHI T CHCTEMED.

B kauecTBe HanGoJlee CyleCTBEHHBIX KPHTHYECKHX 3aMeYaHH OTMEYaeTcs
clenyrolee:

B marepmanax nuccepranyi HEZOCTATOYHO (OPMATHM30BAHA METONMKA OLEHKH
9KOHOMHYECKOM 3((QEKTUBHOCTH OT BHEAPEHHS Pa3pabOTaHHBEIX alallTHBHBIX METOIOB
MoHuTopuHra K3, He mpeicTaBieHB! KOMMYECTBEHHBIE MM OTHOCHTENBHBIE OLIEHKH
CHIDKCHHS ylIepOOB Ha IPOMBIIUICHHBIX OOBEKTax B pe3ylbTaTe BBIONHEHHON
anpobaliy  NpEJIOKEHHBIX  METOAOB, &  TaKkkKe  ONEHKM  COKpALICHHS
OKCIUTyaTallMOHHBIX 3aTpaT HA XpaHeHHEe M 0OpaboOTKy NaHHBIX IIPH IEPEXO[e OT
HETPEPHIBHOTO K aIalTHBHOMY BEIOOPOYHOMY KOHTPOJIIO.

Crnenosano pasBepHYTO ONHCATh MEXaHM3M aJaNTaldd  pa3pabOTaHHBIX
QJITOPATMOB K H3MEHEHHIO IapaMeTpOB pexMMa cucTeM anekrpocHabkenus (COC)
OPOMBINUIEHHBIX npepnpustaid  (I1II), He KOHKpPEeTH3HpOBAaHO, KakuM 0Opa3oM
peanusyercs aJalTHBHAS HaCTPOWKA U KaKHe MapaMeTpsl MOUIekKaT KOPPEKTHPOBKE B
nporecce (pyHKIMOHHUPOBAHMS CHCTEMEL. He ompeneneHs KpUTepHH aBTOMATHIECKOTO
pasrpaHW4eHUs] MHTEPBAJIOB CTAlHOHAPHOCTH TEXHOJOTMYECKOTO IIpoIiecca, BKITIOYas
IIPOM3BOJICTBA C IUKIHYECKUM WIIHM MMITyILCHBIM XapaKTePOM HArpy3KH.

B pabote He moscHseTcs, KakuM 06pa3oM TpaHCHOPMHUPYIOTCS TIPEITOXEHHBIE
meronsl aHanu3a KO npu ummTerpamuum B COC IIII 06beKkTOB pachpemeneHHOH
reHepalu, a TaKXKe 0COOEHHOCTH IPUMEHEHHUS Pa3pabOTaHHEIX METOOB VIS 06HEKTOR
BO300HOBIISIEMOM SHEPTETHKH, BKIFOUas COMHEYHBIE H BETPOBEIE SIEKTPOCTAHINH.

Hemoctatoyno ocBeleHBI BONPOCHI TEXHHYECKOH pealn3aliil  CHCTEM
MOHHMTOPHHI'A HA OTEYECTBEHHOM alIapaTHOH U IporpaMMHOM KOMIIOHEHTHOH 6ase, B
JaCTHOCTH He OOOCHOBaHO COOTBETCTBHE IIpEe[JIaraeMbIX pelIeHHH TpebOBaHHAM
HaJeXHOCTH, TOYHOCTH H OBICTPONEHCTBHSA, NpPeNbSBISEMEIM K COBPEMEHHBIM
ABTOMAaTU3HPOBaHHBIM cHCTeMaM MoHuTOpHHTa KO. He ompenenensr tpeboBanHmsa K
YPOBHIO KBaIH(HKALIAA ¥ COCTaBy KOMIIETEHIHMH O3KCIUTYyaTAal[MOHHOTO IIepCcoHala

IPCAIIOKECHHBIX KOMITJICKCOB,



Crenosano, Gomee pa3sBepHYTO, DacKpeITh BONPOC ydeTa pasIHYHON
IIOMEXOYCTOHYMBOCTY 3JIEKTPONPHEMHUKOB K H3MeHeHmo KD mpu (opMupoBaHHH
alanTUBHEIX KPHTEPUEB MOHUTOPHHIA, & TaK)Ke He KOHKPETH3HPOBaH MOPANOK pacdeTa
BECOBBIX KO3()QHIMEHTOB, ONPENENSOIMX CTeNeHb BIUSHUS KAXKIONW IIOMEXH Ha
TEXHOIIOTHYECKOe  OOOpyZOBaHHE IpH  KOMIUIEKCHOM  Bo3medcTBuu  IIKD.
HezocTaTo4HO TOYHO ompeieNieHsl KPUTEPHH PasTPaHMYeH S PEKAMOB HEIPEPBIBHOTO
M BEIOOpOYHOTO KOHTpOas KD.

BeiGop  opHMuMaiLHBIX  ONMOHEHTOB W Beaymedi  opraHH3amuu
0OOCHOBBIBAETCS WX BBLICOKOHM KOMIICTGHUMEH B OONACTH MCCIEOBAHMS PEXKHUMOB
SNIEKTPUIECKUX CeTeH, CHCTEM OJJIEKTPOCHAOKEHHS MPOMBINLIEHHBIX HpeIpHATHIL,
3NIEKTPOMATHUTHOX  COBMECTUMOCTH,  MOHHTOpPHHTA ®M  ympaBieHus KD,
NOATBEPIKACHHONW OONBIIMM YHCIOM ITyONMKanmii M 3HAYWTENBHBIM BKIAIOM B
PasBUTHE HAy4YHOW crHenuanbHOCTH 2.4.2 — «DJIeKTpOoTeXHHYeCKHe KOMILTIEKCHl M
CHUCTEMBD»:

Boporuuuku#i Banepuif OxyapmoBuu sBiseTcs BeAyIIUM CIICHHATACTOM B
0071aCTH pacyeTOB, aHANM3a M CHWKCHHS II0TEPh 3NEKTPOIHEPIHH B SIEKTPHYECKIX
CeTsX, paspabOTKM M  BHEAPEHWS HOBBIX HH(DOPMAIMOHHEIX  TEXHOJOTHIA,
aBTOMAaTH3UPOBAHHBIX CUCTEM yIpaBiieHHs W MoHHTOpuHra KO B snekTposmepretuke
Poccun.

Kopuuos I'ennanmii IleTpoBmd sBIseTcs BeXyIMM 3KCIEPTOM B OBNACTH
aHaJIM3a PEXHUMOB U YIPaBIEHHS KA4eCTBOM 3IeKTpuueckod sueprum B COC IIII,
pa3pabOTKM METONOB M CPEACTB KOMIEHCAIIMH DPEaKTHBHON MOIIHOCTH, CHIDKECHHS
HECUMMETPUH W HECHHYCOMJAIBHOCTH HalpsHDKEHHS M TOKA, MaTeMaTHYeCKOTO H
HUMHTAIIMOHHOTO MOJIEIIPOBAHHMS JNIEKTPOIHEPTETHIECKUX CHCTEM.

®emoroB Anekcanap MBaHOBUY SIBJISETCS M3BECTHBIM CIICIIHAIHCTOM B OOJIACTH
pa3spabOTKM  METONOB  aHANM3a  HOPMAlBHEIX M aBAapHHHBIX  PEXHMOB
SIIEKTPOSHEPTETHYECKUX CHCTEM, HCCIIENOBAHMS BIMAHUS HECHMMETPHUHBIX PEXHAMOB
U TapMOHMYECKHX  HCKXEHMH Ha  XapaKTepUCTHKM  (DYHKIHMOHHUPOBAHUSA
SNIEKTPOTEXHUYECKHX KOMIUIEKCOB, MOJEIHPOBAHUSA IIEPEXOOHBIX IIPOIECCOB B
CHCTEMAaxX 3NEeKTPOCHAOKEHUSI.

Hanponaneneiii uccnenoBaTelbekuil yHuBepeHTeT «MOM» IIHPOKO H3BeCTEH
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CBOMMH JIOCTI)XCHUSIMH B OOJIACTH MCCIENOBaHUI U Pa3spabOTKHM HOBBIX aJITOPHTMOB
AJis yCTPOHCTB MOHHMTOPHHTa W ynpasineHus KO3, aHanusa pexuMoB M IIepeXOIHBIX
IIPOLECCOB B CHUCTEMaX O3JIEKTPOCHAOXKEHWs, IPUMEHEHHs! CHJIOBOM 3IIEKTPOHHKH U
YCTPOHCTB KOMIIEHCAMH 111 HopMmammsarmu IIKD. Ero corpymHuku, obiamas
MOIIHEIM ~ Hay4YHBIM IOTCHIMAIOM M 3HAYMTENbHBIM ONBITOM IPAKTHYECKOi
ACATENIBHOCTH, CHOCOOHBI OLEHMTh HAYYHYI0 M PAKTHYECKYyI0 3HAYHMOCTD
ZIACCEpTaLIUY.

AuccepraunoHHbIi COBET OTMEYAET, YTO HA OCHOBAHHH BBINOJHEHHBIX
COHCKAaTeJeM HCCIe0BaAHMIA:

pa3paboTaHbl: TEOPETUIECKHE OCHOBHI afanTuBHOro Monutopmara KD B COC
IIII, y4YUTBIBAIOINETO OTPACNEBYIO CHEUU(UKY TNPENIpUATHS M  BBIIYCKAEMO
OpOAYKIMHA; HOBBIE METOJIBI aBToMaTH3upoBanHoro aHanuza KO B COC IIIT Ha ocHOBe
OOOOIICHHOIO ~ IOKasaTels B  BHAE  IPOCTPAHCTBEHHOro  Bektopa  (IIB),
obecrieunBarOIie KOMILIEKCHBIH KoHTpons I1KD B pexuMe pealbHOr0 BpeMEHH H
HOBBIIIAIOIHE JOCTOBEPHOCTE OLEHKM BIHSHHA IIOMEX Ha peXuM paboThl
TEXHONOTHYECKOT0 00OpYIOBaHHSA; METOJ] aBTOMATH3MPOBAHHOTO AHANH3A (POPMEI
HaNpsOKEHHS, XapaKTepH3YIOUMH [POCTPaHCTBEHHYIO KOTEPEHTHOCTh HCCIIENYEMBIX
HalpsDKEHUH B y3/aX NOAKIOYeHMs Harpyskd I ¥ MO3BOJNAIOIMH YYHTHIBATh
TIOMEXOYCTOHYHUBOCTE  TEXHOJIOTHYECKOTO 06OpYNOBaHMs; METOABl BHIOOPOIHOTO
KOHTPOJIS, IO3BOJAIONIME YYeCTh OCOOEHHOCTH TEXHOJOTHYECKOTO TMpolecca IIpH
peanusallii CHCTEM aBTOMATH3UPOBAHHOTO MOHUTOPHHTA, CXEMHEIE pEIICHHUS
YCTPOHCTB aBTOMAaTH3MPOBaHHOTO MoHHTOpHHTra KD, yuureisaromue crpykTypy CAC
I

HpeaoKeHbl: MEeTON BBHIOOPOYHOIO aBTOMATH3HUPOBAHHOINO KoHTpois KD c
NPUMEHEHMEM IPOLEAYPHl IOCIENOBATENLHOIO aHanu3a Banpaa, peanusyeMsbl Ha
KODOTKOM BPEMEHHOM WHTepBale HaOmoxeHu# (5—15 IHCKPETHBEIX OTCYETOB,
CyMMapHO€e BpeMs KOHTpoJIst He npesbimaer 30—40 Mc) s BEIsIBIEHHS CO0EB B paboTe
obopynosanus I, crmoco6 aBroMaTh3mpoBaHHOTO aHAmH3a KD ¢ HMCHIOIB30BAHHEM
KOHTPONBHBIX KapT lllyxapra, mosBoisromuii Ha (QUKCHPOBAHHOM HHTEpBale
HaOMIO/IeH! NPOTHO3HPOBATh BO3MOXHBIN COOM TEXHONOTHYECKOTO Ipolecca H
00eCIIeYBaTh NEPEXO] OT HENPEPHBHOIO MOHUTOPHHTA K BEIGOPOYIHOMY KOHTPOIIO;
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HOBBIE KPUTEPHH aNanTuBHOro mMoHuTopuHra K3, yuwmrtsiaromme ocobernoctu ITI1,
BpEeMs pean3alliid MOHUTOPUMHIa M YMCIeHHEIE 3HadeHus ymiepoos ITI1.

AOKa3aHO, 4TO: NpHMeHeHHe o00oOmieHHoro mokasartens KO nHa ocuose IIB
obecrieynBaeT cokpameHne qrcia Habmoxaemerx ITKD ¢ ofHHHAIIATH O OMHOTO, YTO
CYIIECTBEHHO CHIDKACT BBIYMCIIMTENBHYIO HArpy3Ky I@pH COXpPAaHEHHMH ITOJHOTEI
aHajK3a; JONMYCTHMBIE OMIMOKA NpH OLEHKE IapaMeTpOB TOKOB W HANpKEHMH IpH
UCIIOJIb30BaHUK YCTPOHCTB CHHXPOHM3UPOBAHHBIX BEeKTOpHEIX m3Mepenuii (YCBU) B
COC III me momxnbl mpepsuuarts 0,1% obmeit nmorpemmoct (TVE); IIOPOTrOBOE
3HAaUCHHEe KO3(QGHIMEHTa KOppeJiIuH, [03BOJSIONEee IIPHHATH pEINeHHE O
nomycruMmocty oTkinoreHul ITIK3, cocrasnger 0,970-0,975.

BBECHbI TEPMUHB! M TIOHSTHSA: «aJalTUBHEIA MOHUTOPUHT KD npHMeHUTENEHO
K 3a7aJaM KoHTpoius K3 ¢ yuerom orpacneBoit crnenupuKM IpeInpUATHS,
«0000wennk nokasarens KO» B Buue kosddunuenta p u I1B, XapaKTepU3yIOIIero
COBOKYIIHOE BO3JCHCTBHE KOHIyKTHBHBIX 3JIEKTPOMATHHUTHBIX ITOMEX HA HANpsKeHHe
IHUTaHWA; «HOPOCTPAHCTBEHHAs KOTEPEHTHOCTh HANPSDKEHHI» NPHMEHHTENHHO K
3aa4aM aHalh3a KOMIUIGKCHOTO BO3JEHCTBHSA IIOMEX B y37aX IIPOMBIILIEHHOM
Harpy3kH.

Teoperuyeckas 3HAYHMOCTH HCC/IENOBAHUI 000CHOBAHA TeM, YTO:

AOKa3aHa  BO3MOXHOCTH  IOBBILEHHS  3G(EKTHBHOCTH  aJallTHBHOTO
MouuTopurra KO B COC Il 3a cuer npuMeHeHHS OGOOIIEHHOTO MOKA3aTels Ha
ocHoBe IIB, OLEHKM IIPOCTPAaHCTBEHHOM KOTEPEHTHOCTH  HANpPSDKEHHH W
CTaTUCTHYECKHX METOJOB BEIOOPOYHOro KOHTPOIL, 00ECHIEeUMBAIOMINX YUET OTPACIIEBOl
creruduky I 1 GpyHKIMOHIPOBAHKE B PeXUMe PEaTHHOTO BPEMEHH, B TOM YHCIE Ha
BPEMEHHBIX MHTEpBanax, CyIIeCTBEHHO MEHbIINX periameHTHpyemoro I'OCT 33073-
2014;

OpHMEHHTEJIbHO K mnpobjeMaTHKe  JHCCEPTAIMH  Pe3yJibTATHBHO
HCIOJIb30BaHBI METOMOJIOTUS CHCTEMHOTO aHANN3a, METOABl TEOPHH BEPOSATHOCTEH H
MaTeMaTHIeCKOM CTATHCTUKM (BKIFOYas TEOPHIO MOCIEN0BATENLHOTO aHa3a Banba,
METOABI CTATHCTUYECKOrO YNpaBlIeH s IpoleccaMu Ha ocHoBe KapT Illyxapra, Teopuro
KOpPEALMOHHOTO  aHajli3a CIIyYaWHBIX IPOLIECCOB), METOABl HMMHTAIIMOHHOTO
monenmmpoBanust (MATLAB/Simulink, PSCAD), TexHONOIMH CHHXPOHH3HPOBAHHBIX
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BEKTOPHBIX M3MEPEHMH, MeTonsl HH(POBOH 06pPabOTKH MAAHHEIX, TEOPETHUECKHE
OCHOBBI 3JIEKTPOMAarHuTHON COBMECTUMOCTH,

H3J102K€Hb] Hay4YHBIC IPUHIMIEI OPraHM3alMH aalTHBHOTO MOHuTOpHHra KD B
C3C III1, B COOTBETCTBHY C KOTOPHIMH BEIGOD CHCTEMEL MOHMTOPHHIA OTpeHelseTcs
IapaMeTpaMH TEXHOJOTHYECKOTO NPOoLecca NPeIIIPUITHS, KPUTHIHOCTEIO YIep6oB OT
Hu3koro KO ¥ xapaKTepuCTHKaMH INOMEXOYCTONYMBOCTH SIEKTPOIPHEMHHKOB, a
IIEPEXONl OT MEPUONMIECKOTO0 K HEMPEPHIBHOMY MOHHUTOPHHIY OCYILECTBISIETCS ITO
KOJIMYECTBEHHBIM KpUTEPHAM 060061eHHOr0 mokasaTend KD Win 1o [uarHocTHdecKaM
IIPHA3HAKAM KOHTPOJBHEIX KapT;

PACKPBITBI HEOCTaTKH JEHWCTBYIOLIEH HOPMATHBHO-TEXHHYECKOH 0a3bl B
obmactu KO, mpexae Bcero ee opheHTALHs Ha kouTpoib IIKD B TOukax mepemaum
BNIEKTPOSHEPTUH MOTPEOUTENsIM Ge3 ydaeTa KOMILIEKCHOTO BO3IEHCTBHS COBOKYIIHOCTH
IIOMEX Ha KOHKPETHOE TEXHOJOTHYeCKOe OOOpyJOBaHHWe; I[TOKA3aHBl OrPaHMUEHHS
CyIICCTBYIOIIMX  METOAOB  MOHHUTOPMHIA, OOYCIOBIEHHBIE HECOOTBETCTBHEM
HOPMHUPYEMBIX HHTEpBalOB ocpenHeHus IIKD KpUTHYHBEIM I TEXHOJIOTHYECKOTO
IIpoLiecCa BOSHUKHOBEHHEM COOEB;

H3y49eHbl 3aKOHOMEPHOCTH (OPMHPOBaHMS OOOGIIEHHOrO MOKa3aTels IpH
Hu3koM KO B Merawtyprudeckoif, XHMHYECKO, HedrenepepabaThBaroLIEi,
IPUOOPOCTPOMTENHHOM, — MAIIMHOCTPOMTENBHON  OTPACIX IIPOMBINUIEHHOCTH;
0COOEHHOCTH MPHMEHEHHs] HOPMaTHBHO-TeXHIIeckoit 6a3sr [OCT 32144-2013 B yacTu
KouTpons IIK3; NpHHIMNEI NOCTPOEHHS aBTOMATH3MPOBAHHBEIX HH(MOPMALHOHHO-
H3MEpUTEIbHBIX CUCTeM MoHuTopuHra IIKD ¢ ywerom mwmdposmsammu COC IIII,
BIIMSHUSI MCTOYHHKOB DpacCIpeleNleHHON TI'eHepaluy, NoTpebuTeneil ¢ HeluHeHHBIMU
BOJIPT-aMIICPHBIMA  XapaKTePUCTHKAMH KM 3IE€MEHTOB CHJIOBOM OIEKTPOHMKH Ha
IIapaMeTPhl HANPSKCHHS MUTAHAS U JJOCTOBEPHOCTH MOHUTOpHHTA KD;

NpoBeAeHa MOACPHH3ANHS METONOJIOTHIECKAX H AJITOPHTMHYECKHMX pelleHHH
CHUCTeM aBTOMAaTH3UpOBaHHOro MouuTopuHra KO B COC IIII ¢ wmcmomb3oBaumeM
HH(OPMAIMOHHON 6a3bl apaMeTPOB MIHOBEHHBIX 3HAYCHMUI HaIIpsDKeHUH, YTO HAIILIOo
OTp)XEHHE B paspabOTaHHBIX METOJaX aJalTHBHOTO aHalm3a Ha OcHOBe IIB,
TIPUHIAIIAX  (OPMUPOBaHKs 06OOIIEHHOro moKasatens KD M KpHTEpHSX OLEeHKH
KOTepeHTHOCTH HANPKCHUH, METOHax BBIOOPOYHOTO CTaTHCTHYECKOTO KOHTPOI C

11



peanuzanyell IpoueAypsl OCIeN0BaTebHOIO aHANN3a Banbaa U KOHTPONBHBIX KapT
Illyxapra, MCHONB3yeMBIX B 3aladax YIy4YUIEHHS ONEPATHBHOCTH W JIOCTOBEPHOCTH
Mmonutopunra IIKD B TOWKax  BHYTPHIPOH3BOACTBEHHOTO  IIPHCOEIHHEHHS
TexHonoruyeckoro obopynosanus B COC I ¢ mMOBBILIEHHEM TOYHOCTH IPUHATHS
peIIeHUH, COKpallleHHeM BpeMeHH OOHapyxeHusS oTKioHenmii IIKD M CHISKeHHEM
BEIYHCIIHTENEHON HATPY3KH HA CUCTEMY MOHHMTOPHHTA.

3HayeHne NOJYYEHHBIX COMCKATEJNEM pe3yJbTATOB HCCACIOBAHHS ISt
NPAKTHKH HOATBEPKAAETCS TEM, YTO:

pazpaboTanbl H BHeIPeHbl METObI aBTOMATH3HPOBAHHOTO aHamu3a KD B CIC
ITII ¢ mpumenenneM I1B; anropuTMel BEIGOPOYHOTO CTATHCTHYECKOTO koHTpons ITKD ¢
IIPUMEHEHHEM  TPOLEAYPHl IOCIECNOBATENFHOIO aHAIW3a Baibaa, alrOpPUTMEI
aBTOMAaTH3UPOBaHHOIo aHanuza KD ¢ mpumeHeHHMeM KOHTpoNbHBIX Kaprt Illyxapra;
IPUHIMIBEL  OPTaHM3alliM CHCTEMBI a[alTHBHOrO MoHUTOpuHTra KD ¢ yuerom
OTpacieBOd CrenuuKu npeanpuaTus, crpykTypsl COC M HOMEXOyCTONYHBOCTH
TEXHOJIOTHYECKOTO  O0DOpYHOBaHHS;  CXEMOTEXHMYECKHE pelleHHs  yCTPOMCTB
aBTOMaTH3MPOBAHHOr0 MOHMTOpHHTa KDJ; mpeloxeHus M0 peanm3alMy ITOJ0KESHUH
craggapra MOK 61850 B 3amagax Monutopunra KD;

onpefeieHbl NEPCICKTUBB IPUMEHEHUS pa3paboTaHHBIX METOHOB IS
IIPOCKTHPOBaHUA CHCTEM ajanTHBHOro MomurtopuHra KO B COC IIII ¢ yuerom
oTpacneBoii cnenupuKu IPOM3BOACTBEHHBIX  TEXHOJIOTHHU u cocTaBa
SNEKTPOTIPUEMHHUKOB; (OPMHUPOBAHMS KPHTEPHEB aIAlTHBHOTO IIEPEXOla MEXIY
PEKXHMaMH  HENPEepPHIBHOIO M BBIOOpOYHOro KoHTpons IIKD B 3aBHCHMOCTH OT
napameTpos pexuma COC ¥ xapakTepa TeXHONOTHYECKOH HArpysKd; paspaboTKH
CXeMHBIX W  QIrOPUTMHYECKMX PpEIIeHMH yCTPOMCTB  aBTOMATH3MPOBAHHOTO
MonuTopuHra K3 muma COC Il ¢ obbekTamu pachpeneneHHOM reHeparuuy;
OpraHM3allid  HH(QOPMALMOHHO-M3MEPUTEIbHON HHOPACTPYKTyps I  oGMeHa
manEbIME 0 IIKD B y3max Harpysku COC IIIl ¢ mHpuMeHeHMeM TeXHOJOTHii
CHHXPOHU3UPOBAHHBIX BEKTOPHBIX H3MEPEHHIA;

co3xaHpl MeTObI KoMILIekCHOH oneHKH KO B COC ITII Ha ocHOBe 0606IIeHHOrO
nokasarens K3; alropuTMel ONEHKH HPOCTPAHCTBEHHOH KOTEPEHTHOCTH TOKOB H
HaNpPsOKEHUH; KPUTEPHH OLEHKH JTOCTOBEPHOCTH LU(POBOH 06paGOTKM JaHHEIX IIPH
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pealusalyy 1pouecca JeUUMalid C YYeTOM INYOHHBI HCKaKEHWsS HAIpsKeHHUS
IIMTAHHS; CIIOCOOB! BEIGOPOIHOTO aBTOMATH3HPOBAHHOTO KOHTpossa KD,

HpeACTaBJIeHbl METOABl HccnenoBaHus pexumoB COC I mpu Bo3pelicTBuM
KOHIYKTHBHEIX  3JICKTPOMAarHUTHEIX IIOMEX C [pPUMEHEHHEM HMHTAIMOHHOTO
Moznemnposanusd B cpene MATLAB/Simulink u PSCAD; wHCTpyMeHTHI aHamm3a
AvHamuku usMeHeHHs IIKD B ysnax IOAKIIOYEHHWS NPOMBINUIEHHOM HArpy3KH ¢
HCIIOJIb30BaHHEM 000OIEHHOTO MOKA3aTeNs; IOAXOAB! K 06eCTIeUeH IO JOCTOBEPHOCTH
pe3ylIbTaToOB ~ MOHWTOpHHIa  mpd  wuHTerpammd B COC IIIl  ycrpoiicTs
CHHXPOHHU3UPOBAHHBIX BEKTOPHBIX U3MEPEHMH.

Ouenka 10cTOBEPHOCTH Pe3yJibTATOB HCCIEAOBAHUS BhISBHIIA:

AJISL IKCHEPHMEHTAJILHBIX Pa0oT COOTBETCTBHE IIONYYEHHBIX pe3yIbTaToB
BNEKTPOU3MIECKMM  IIpOLleccaM ¥ (YHAAMEHTAIBHBIM  3aKOHAM TEOpHUH
BJIEKTPOMAarHUTHOX COBMECTHMOCTH M MAarTeMaTH4YecKOM CTATHCTHKH, CXOIMMOCTb
IIOTy4CHHBIX ~ TCOPETHUHYECKUX  PEe3yNbTaTOB C  JaHHBIMH  HMHCTPYMEHTAIBHOTO
o0cCiIeoBaHUsL TNPOMEIUIEHHEIX OOBEKTOB W  MOMEIBHBIX 3KCIIEpUMEHTOB B
BepU(QHIIMPOBAHHEIX IPOrPaMMHBEIX KoMminiekcax MATLAB/Simulink u PSCAD, a
TaKXKe C pe3ynbTaTaMy UCCIIENO0BaHUH IPYTHX aBTOPOB;

TeopHsl, OCTPOSHHAsT Ha 0000IIEHHN OITy6IHKOBAHHEIX TAHHEIX M PE3yJIbTATOB
UMHTAUOHHbIX, aHATHTHYECKHX M MaTeMaTH4ecKUX MOJENel, cormacyercss ¢
IIOJy4€HHBIMH aBTOPOM SKCIIEPHMEHTAIBHEIMU JaHHBIMH HATYPHBIX OOCIEIOBAHMH U
00JanaeT NpoBepIeMbIMHI aHAIUTHYECKIAMHE BBIBOIAMH;

Hjiest Ga3MpyeTcsl Ha MCIIONB30BAHMH B aHAIHM3E TIEPEIOBOIO OMBITa POCCHHCKIX
U 3apy0exHBIX yYeHEIX B OOJNACTH aHaum3a H ympaBieHus KD, mMeTomo 1 (poBOit
O0OpabOTKH [aHHBIX, MaTEMAaTHYeCKON CTATHCTHKH, TEOPHH 3IEKTPOMAarHUTHOMH
COBMECTHMOCTH NPUMEHUTEIBHO K 3JIEKTPOTEXHUIECKHM KoMiuiekcam 1 COC IIT;

HCHOJb30BaHbLl IIPOBEPEHHBIE METOABI O00pabOTKM W aHanm3a OaHHBIX,
HHTCTPUPOBAaHHbIE B anroputMsl MouuTopuHra KO mia COC I, peansHble
[apaMeTPhI SJIEKTPUIECKHUX PEKUMOB, CPABHMBAEMBIE C Pe3yIBTATAMM, HONYUSHHBIMH C
IOMOIIBIO  NPOQECCHOHANBHOTO  CePTU(GHIMPOBAHHOTO W  3alaTeHTOBAHHOIO
IPOTPaMMHOT0 00eCTIEUEHH S, a TaKKe BBIBOMBI M3 HAYYHBIX CTATeH 110 GAU3KHAM TeMaM
HCCIIEIOBaHNUN U pa3paboToK;
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YCTaHOBJIEHO, YTO Pe3yNbTATHl MMUTAIIMOHHOIO MOZENIMPOBAHHSA M HATYPHEIX
OKCIICPHMEHTOB, MOJY4YeHHBIE B [AWCCEPTAIlNH, KONMYECTBEHHO M KAueCTBEHHO
COTNaCyloTCsAd € NAaHHBIMH, NPHBENECHHBIMH B paboTax APYruX OTEYeCTBEHHBIX H
3apy0eKHBIX aBTOPOB B 06JIACTH MOHHUTOPHHTA H yIpaBiIeHus K,

HCIO/Ib30BAHBI COBpEMEHHBIE CpelcTBa 00pabOTKH MacCHBOB JaHHBIX,
CQOPMUPOBAHHEIX ~ II0  pe3ylbTaTaM  HHCTPYMEHTAIBHBIX 3HEPreTHYECKHUX
obcienoBaHuii, MHOTOKPATHOIO MOJleNnupoBanys pexuMoB paboter COC ¢
U3MEHAIOIIMMUCS NapaMeTpaMu Harpy3Ku M pe3yJbTaToOB HATYPHEIX HaOMIONeHMl Ha
JEACTBYIOILMX IPOMBIIILIEHHEIX 00BEKTaX.

JIn4ubli BKJIaA COHCKATeNsl COCTOMT B IIOCTAHOBKE 3a1ad, OXBAYEHHBIX B
AUCCEPTalMH, TEOPETHYECKON M INPAaKTH4ecKoi pa3paboTke, 0OOCHOBAHUHM OCHOBHBIX
HIel ¥ TOJOXeHUH paboTHL, NPEIOKEHHBIX METONOB M MoJeNiel, CO3MaHuH
UMUTAIMOHHBIX M MaTeMaTHYeCKHX MOJENeH, IPOBENSHHH MOJEIUPOBAHMS,
pa3paboTke  CXEMOTEXHHYECKHX  pEelIeHHH  yCTpoifcTB aBTOMaTU3UPOBAHHOT'O
MonuTopuHra KO. ABTOop NIpHHEMan yyacTHe B NpPOBENSHHH HMHCTPYMEHTANBHBIX
BHEPTeTHHYECKHMX  O0CHeNOBaHWH  NPOMBIIUICHHBIX  OOBEKTOB ¥ alpobariuu
pa3pabOTaHHBIX METOJOB B pPaMKaX IOCYIapCTBEHHEIX KOHTPAKTOB M JIOTOBOPOB
HUOKP. Bce pe3synbTaThl, BEIHOCHMBIE Ha 3all[UTy, HCCICIOBAHUS W pa3paboTku,
HalpaBJICHHBIE Ha  pelIeHHEe  Hay4YHO-TEXHWYECKOM  mpoOlieMbl  HOBBINICHHS
3 bexTHBHOCTH U afanTHBHOCTA MomHTOpuHTa KD B COC IIII 32 cuer IIpAMEHEHHUS
KOMIUTEKCa METONOB aBTOMAaTHU3MPOBAaHHOrO aHamu3a KD ¢ yueroM orpacrmeBoi
Ccrenu(GUKY IPOMBIIUIEHHEIX IIOTPEOUTeNEH, OMYY€eHE! JITIHO ABTOPOM IHCCepTalvH.

B xo/te 3aHMTLI GBLTH BHICKA3aHbI KPATHYECKHE 3aMeYaHHs 110 OTHOIIEHHIO
K NpeACTABJICHHOH paboTe, Ha KOTOPHIE COUCKATENh OTBETHI B IIPOIECCE 3aCeIaHHs.
Bce 3aMewanms u moxenamms OyQyT y4YTeHBL B JaibHeMIIeH Hay4HO-
HCCIIeI0BATEIbCKOM padore.

Ha 3acenanuu 24 mrons 2026 rofa QuCCepTALMOHHEIH COBET IPHHST PEIEHHE 32
HOBBIE HAayYHO OOOCHOBaHHBIE METONBI M TEXHOJNOTHYECKHE PelIeHHS B O6IaCTH
alanTHBHOTO MOHHUTOpPHHIA Ka4yeCcTBAa JIIEKTPUYECKOM OSHEpruM B  CHUCTeMax
BNIEKTPOCHAOXKEHHS NPOMBUILTIEHHEIX NPEIPHUSTH, MOBBIIAIONHE >(hheKTHBHOCTD
NPENOTBPAIICHHS yIIEepOOB OT cOOEB TEXHOJNOTHYECKOro OOOPYHOBAHHS 3a CUET
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NPUMEHEHHsl KOMIUIEKCHBIX 000OIMEeHHBIX MoKasarenei KD, palMoHAIBHEIX METONOB
BBHIOOPOYHOTO CTAaTHCTHYECKOro KoHTpors ITKD u aJITOPHUTMOB aJaNTUBHOTO TPUHATHS
peIICHU, BHEIPEHHE KOTOPHIX BHOCHT 3HAYUTEIbHBIN BKIAX B pa3BUTHE
IPOMBINLIEHHOH dJeKTposHepreThky Poccnu, mpucynuts CeBoCThIHOBY Anexcanapy
AnexcanapoBUYy YUCHYIO CTENEHD JOKTOPA TEXHHIECKHIX HayK.

Ilpu npoBeneHNH TaHOIO TONOCOBAHMS JHCCEPTALMOHHEIA COBET B KOJIMUECTBE
12 genoBek, u3 HUX 11 TOKTOPOB Hayk MmO MPOGHUIIO paccMaTpHBaEMOM OMCCEepTallHH,
yJacTBOBaBIIMX B 3aCelaHWH, M3 14 dYeIOBeK, BXOMAIIMX B COCTaB COBETa,

MPOTOJIOCOBAINIH: 33 — 12, IPOTHB — HET, HENEHCTBUTENBHEIX OIOJIETEHEH — HET.
24 nrous 2026 r.

IIpencenarens

JHCCEPTALIMOHHOTO HapbenkoB AHnpeit boprcosrny

AUCCEPTaLHOHHOTO COBER HR | s JIumy>xun ViBan AjiekceeBud
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