OT3bIB
O(UIIIANBHOrO ONIIOHEHTA JOKTOpa TEXHUIECKUX HayK, mpodeccopa
Kopuunosa ['ennanus [letpoBrnya Ha quccepTalioHHYO paboTy
CEBOCTBAHOBA AJIEKCAHJAPA AJIEKCAHAPOBUYA
«AanTUBHBIA MOHUTOPUHT KaueCTBA IEKTPUIESCKON YHEPIHH B CHCTEMAX
3JIEKTPOCHA0XKEHUS TPOMBILIJIEHHBIX IPEANPUATHI», IPEICTaBICHHYO Ha CONCKaHUE
YUEHOH CTENEHU JOKTOpAa TEXHUHYECKUX HayK MO CHeNHaTbHOCTH
2.4.2 — «ONEeKTpOTEXHNYECKHE KOMIUIEKCHI ¥ CHCTEMBD)

st paccMoTpeHust oUIUaTFHOMY OIIIOHEHTY NPEIOCTABIIEHE:
1. Tuccepranuonnas pabota Ha 381 cTpanumax texcra popmata A4.
2. ABTopedepar quccepraruu Ha 42 cTpanunax Gopmara AS.

AKTYaJbHOCTb TeMbl IHCCEPTALHOHHON paboThI

AKTyanpHOCTh AuccepTaluoHHOW paboTel CeBocThbsHOBA A.A. ONpemenseTcs
BO3PACTAIOUIUMU TPEOOBAHUSAMU K HAAEKHOCTH HJIEKTPOCHAOKEHHS TEXHOIOTHYECKOTO
000pyIOBaHMSI COBPEMEHHbIX NPOMBINUICHHBIX NPEANPUSITHN, QYHKIMOHUPYIOUUX B
YCIOBUAX U poBU3ALAH IPOU3BOJCTBA u [IAPOKOTO BHEJIPEHUS
aBTOMATU3HPOBAHHBIX CHCTEM YIIPABICHUSI.

CoBpeMeHHbIE  TEXHOJIOTUYECKHE IIPOLECChl  XapaKTEpPH3YIOTCS  BBICOKOI
CTEIIEHBIO aBTOMATHU3alluM, HCIOJH30BAaHUEM INPOTPAMMHO-YIPaBIIEMBIX CHCTEM,
BKJIIOYasi IpOrpaMMUPYEMble JIOTUYECKHE KOHTPOJUIEPHl, YaCTOTHO-PETYIHpPyeMble
BIIEKTPOIPUBOABL, CHCTEMBl UYHCIOBOTO IPOIPaMMHOTO VIIPaBJIEHHS, a TakKKe
MH(QOPMaIMOHHO-U3MEPUTEIIbHbIE KOMILIEKCHL. YKa3aHHOe 00opymoBaHue obianaer
IIOBBLIIIEHHOH 4yBCTBHTEIBHOCTBIO K IapaMeTpaM KauecTBa SJEKTPUUECKOM SHEpruut
(KD), B wacTHOCTM K IpoBajaM HaNpPSHKEHUS, TEePEHANPSDKEHHAM, FapMOHHYECKHM
VCKQKEHUSIM.

B ycloBHsSX COBpEMEHHBIX IPOU3BOACTB AaXXe KPATKOBPEMEHHBIE OTKJIOHEHUS
IapaMeTpOB DJJIEKTPHUYECKOH DJHEpPruud MOTryT IIPUBOIAUTH K cOosM B pabore
aBTOMATHU3UPOBAHHBIX CHCTEM YIIPABIEHUS, HAPYIICHUIO TEXHOJOTHYECKUX I[UKIIOB,
OCTAaHOBKE IPOM3BOJCTBEHHBIX JIMHUN, MOTEpEe CUHXPOHW3AIMH IPOIIECCOB U, Kak
CIIE[ICTBUE, K CYIIIECTBEHHBIM 3KOHOMHYECKHM YOBITKAM, CBA3aHHBIM C HEHOOTIIYCKOM
IpONyKIHMH, OpakoM, 3aTpaTaM Ha BOCCTQHOBJICHHE TEXHOJIOTHYECKOTO PEXHMA U
CHIDKEHUEM pecypca 000pyIoBaHus. _

Crnemyer OTMETHTB, UTO CYILIECTBYIOIIME METOABI KOHTpoJist KD opueHTHpOBaHbI
Ha IIPOBEPKY COOTBETCTBUS OTAENBHBIX IIOKa3aTeslel KauecTBa ANeKTPUISCKON SHEPTUH
(IIKD), ycraHOBIEHHBIM HOPMATHBHBIM 3HAUYCHUSIM W PEaU3yIOTCS HaA OCHOBE
YCPEIHEHHBIX XapaKTepUCTUK 3a JOCTATOYHO JJIUTENbHBIE WHTEPBAIBl HAOIOIEHHUS.
Takoii moaxox He NO3BOJIIET B IIOJNHOM Mepe YUUThIBaTh KpPaTKOBPEMEHHBIE
JUHAMHA4YECKHE ITpOoLecChl M HMX  BIMSHME Ha paboTy  YyBCTBHTENIHLHOTO



TEXHOJIOTUYECKOTO 00OPYAOBaHUs U HEe 00eclieunBaeT BBISBICHHE KOMOWHUPOBAHHBIX
BO3IEHCTBUH pa3IUYHbIX BHIOB IJEKTPOMATrHUTHBIX TTIOMEX.

B cBsA3u ¢ 5TUM BO3HHKAeT OOBEKTUBHAs HEOOXOAMMOCTH pa3pabOoTKH HOBBIX
MeTof0B oueHKH KD, opUeHTHPOBaHHBIX HE TOJBKO HA COOTBETCTBHE HOPMATHUBHBIM
TpeOOBaHMSM, HO U Ha aHaIM3 (DAKTUUECKOrO BIHMSHHUS IapaMeTpOB HAIPSOKEHHS
IUTAaHUS Ha YCTOHYHMBOCTH TEXHOJOTHMUECKUX mporeccoB. Ocolyio 3HAYMMOCTH B
JaHHBIX YCIOBHUSX NpUOOpeTaeT Nepexoi K aJalTHBHBIM CHCTEMaM MOHHTOPHHTA,
CIIOCOOHBIM YYUTBIBATH CTPYKTYPY Harpy3KH, peXXUMBI paboThl 000PYI0BAHMS, & TAKKE
JUHAMHAYECKHH XapakTep 3JIeKTPOMArHUTHBIX TTPOIECCOB.

Taxkum obpazom, paspabomra HAYYHO ODOCHOBAHHBLIX MEMO008 AOANMUBHO2O0
monumopurza K3,  opuenmuposannvix  Ha  obecneuenue  YCmMOUYUEOCHU
@YHKYUOHUPOBAHUS MEXHONO2UUECKO20 000pY008aHUs, CEOCEPEMEHHOE BbIAGNEHUE
NpeoasapuiiHblX COCMOAHULE U CHUJCEHUE PUCKO8 HAPYUIEHUS NPOU3B00CMEEHHbIX
npoyeccos, A8a1emcs aKmyalbHOU HAYYHO-MEXHUYeCKOl 3a0auell, UMeuel 8axcHoe
HApOOHOX03AUCMEEHHOE 3HAYEHUE.

Conep:xxanue padoThI

Bo BBexeHMH OUCCEPTAlMOHHON pabOTBI aBTOPOM IIOCIENOBATENLHO U
apryMeHTUPOBAaHHO pAaCKphITa aKTyaJlbHOCTh TEMbI HCCIENOBaHUS, OOYCIIOBJIEHHAS
HEOOXOAMMOCTBIO TIOBBIIIEHUS! HAJEKHOCTH (QYHKIHOHUPOBAHUSA TEXHOIOTHUYECKOTO
000pyAOBaHUS B yCIOBUAX yxyameHus KO.

CdopmynupoBaHbl Ledb U 3aJa4d HCCIENOBAHUS, KOTOPHIE HAIpaBlieHbl Ha
pa3paboTKy METOJOB aJallTUBHOTO MOHHUTOPHHTA, O00eCTeYMBAIOIIMX ITOBLIIIEHNE
IOCTOBEPHOCTH ¥ OIIEPAaTUBHOCTH OLIEHKH IapaMeTpOB 3JIEKTPHUECKoi snepruu. YeTko
ompeneneH OOBEKT HCCIENOBAaHUS - CUCTEMbI JJIEKTPOCHAOKEHMS MPOMBIIUIEHHBIX
NpEeANpUSTUHI U PEeMET UCCIENOBaHMS - METOBI aHanu3a | oueHky K3.

Oco6oe BHMMaHKE yJIeIeH0 pOpMYIUPOBKE HAYYHONH HOBU3HBI, TEOPETHUECKON H
IIPaKTUIEeCKON 3HAUMMOCTH PadOThI, a TAK)Ke MPUBEIECHHUIO MTONOKEHMM, BEIHOCHMBIX Ha
3aIUTY, KOTOpBIE OTPA)KAIOT KIIIOUEBBIE pE3yNbTAaThl HCCIIENOBAHHS W JIOTHYECKH
COTJIACYIOTCS C TIOCTABJICHHBIMU 3a[adaMH.

IlepBasi ri1aBa MOCBSIEHAa BCECTOPOHHEMY aHAIM3Y COBPEMEHHOI'O COCTOSIHUS
npobieMbl obecrnedeHuss KO B cucreMax 3IeKTPOCHAOKEHUS IIPOMBILNIIEHHEIX
npennpuatuii. B riaBe paccMOTpeHBI JAEHCTBYIOIIME HOPMATHUBHBIE JTOKYMEHTEHI,
pernamentupyromue IIKD, Bkiodas OTKIOHEHHE HANpPSDKEHHUS, HECHMMETPHIO,
rapMOHHMYECKHE HCKaXEHUS U Apyrue mapameTphbl. IIpoBelneH aHajaw3 METONOB HX
OLICHKHU.

ABTOPOM pacCMOTPEHO BJIHSIHHUE Pa3INYHbIX BHAOB MCKAKECHHUU 3JIEKTPHUECKOM
SHEpPrud Ha paboTy HPOMBIIUIEHHOTO  OOOPYNOBAaHHS, BKIIIOYAS  CHCTEMBI
aBTOMATU3UPOBAHHOIO YIPABJIEHUS, 3JEKTPOIPUBOALI U JIIEKTPOHHBIE YCTPOUCTBA.



IloxasaHo, 4YTO JaXke KpaTKOBPEMEHHBIE OTKJIOHEHHS MOTYT IPHUBOIUTL K
3HAUUTEJBHBIM TEXHOIOTHUECKAM HAPYIICHUSIM.

Ha ocHOBe mpoBeneHHOro aHanmu3a CcOPMYIHMpPOBaHBl TpeboBamus K
IEPCIEKTUBHBIM  MeTonaM MoHUTOpuHTra KD, BKmouamomue HeoOXOLUMOCTH
KOMILIEKCHOTO ~aHalik3a, aJalTUBHOCTH K H3MEHSIOIIUMCS YCIOBHSIM M ydYeTa
TEXHOJIOTMYECKON 3HAYNMOCTH ITapaMeTpoB XapakTepu3yromux KO.

Bo BTopoii raaee paspaboran meton dopmupoBanus obobmennoro ITKD na
OCHOBE IIPOCTPAHCTBEHHOTO IPECTaBICHUS TpeX(Pa3HOH CHCTEMBI HANIPSHKEHUH.

ABTOPOM IOJPOOHO M3JI0KEHB TEOPETHUECKHE OCHOBBI IIPOCTPAHCTBEHHO-
BEKTOPHOTO ITOAXO0/4, BKJIIOYas Npeodpa3oBanue (ha3HbIX HAIPSHKEHUH B KOMIIEKCHYIO
GopMy M aHalM3 TeOMETPUUECKUX XapaKTEePUCTHK BeKTOpa. PaccMOTpeHsbl cBoiicTBa
IPOCTPAHCTBEHHOI'0 BEKTOPA U €r0 MOBEEHUE TPH PA3INUHBIX BUAX HCKAXKEHUI.

IToxasano, 4ro usmMeHeHHe GOPMBI M TPAEKTOPUU HMPOCTPAHCTBEHHOI'O BEKTOPA
II03BOJISET BBIABIIATE Pa3iMuHble HapylleHus [IpuBeeHs! pe3yibTaThl MOAETUPOBAHUS,
AeMOHCTpupytomue 3(hGheKTUBHOCTh INPEIJIOKESHHOTO METo/la 110 CPaBHEHHIO C
TPaAULIMOHHBIMHU MTOAX0AAMHU.

B Tperbeil riaBe mnpencTaBleHBl pa3pabOTaHHBIE METOABI KOJIMYECTBEHHOU
OLEHKH IIPOCTPAaHCTBEHHOH M BPEMEHHOH COINIACOBAHHOCTH (KOTE€PEHTHOCTH)
HAapsDKEHWH B CHCTEMAax OJEKTPOCHAOKEHMS IIPOMBILIUICHHBIX —MPEIIpPUITHIHA,
HaNpaBJIeHHbIE Ha  IIOBBIIICHHE HH(MOPMATUBHOCTH  IWArHOCTUKH  PEXHMMOB
(GYHKIIMOHUPOBAHUS SJICKTPHYECKON CeTH MPEIIPHSITHH.

B xagecTtBe Ooyee yHHBEpPCAIbHOTO HHCTPYMEHTA aHAIHW3a IIPENJIOKEHO
HCIOJIb30BAHNE  KOPPESIMOHHBIX  METOJIOB, OCHOBAaHHBIX Ha  HCCIEIOBAHUU
AaBTOKOPPENALIMOHHBIX W B3aHMMHO-KOPPENSIHOHHBIX (QYHKIHH. YKa3aHHBIA IIOIXOL
[IO3BOJISIET aHAJIM3UPOBATh B3aWMOCBSI3b CHTHAJIOB BO BpEeMEHHOM 00J1aCTH, BBISBIATH
UCKaXEeHUs (POPMBI CHTHAJIOB M OLIEHWBATh CTENEHb MX B3AMMHOI'O COOTBETCTBHUS 0e3
HEOOXOAMMOCTH CTPOTOro COOIIONSHUS YCIOBUHN CTATMOHAPHOCTH.

B pamkax npoBeneHHBIX HCCIENOBaHUH BBElIEH KOXQOUIMEHT KOPPENSUl KaK
KOJIMYECTBEHHLIA  ITOKa3aTelb, XapaKTePH3YIOIIUH ypOBEHb IIPOCTPAHCTBEHHOM
COIJIACOBAHHOCTH HANPSDKEHUH B Ppa3iM4HBIX TOUKAX CHUCTEMbI 3JIEKTPOCHAOKEHUS.
[Tonyuenubie Pe3yJIbTATHI IIOJITBEP>KASHBI CpelCTBaMHu UMHUTALIHOHHOTO
MOJETUPOBAHUS, JEMOHCTPUPYIOIMMH 3aBHCUMOCTD KOPPEISIMOHHBIX XapaKTePHCTUK
OT BH/Ia BO3MYILIEHUS B JIEKTPUIECKOM CETH.

Yerseprasi rjaBa IIOCBAINEHA BONpPocaM MHQPPOBOH 00pabOTKHA CHIHAIIOB,
UCIIOJIb3YEMBIX ITpH aHamu3e KO.

ABTOpPOM TOAPOOHO paccMOTPEHBI BOIMPOCH! JUCKPETH3AIMH CUTHAIOB, BKIHOYAs
BBIOOp 4YacTOTHI JUCKPETH3AIlM{ U BIMSHUE 3TOr0 MapameTpa Ha TOYHOCTh aHAJIM3A.
PazpaboTan kpuTepuil = HOIYCTUMOCTH  CHIDKGHHS YacTOTBl  JUCKPETHU3ALHH,
IIO3BOJIAIOIIMK YYHUTHIBATh HAJMUUWE TapMOHHK M HHTEpPrapMoHukK. IloxazaHo, 4To



HEKOPPEKTHBIA BHIOOD MapaMeTpoB OOPAOOTKH MOXET HPHUBOOUTE K HCKAKEHUIO
pe3yJIbTaTOB aHaIN3a.

Brinonsen aHanus NpUMEHEHUs] CHHXPOHU3UPOBAHHBIX BEKTOPHBIX U3MEPEHHU B
JMaHHBIX ycaoBHAX. [TokasaHo, 4TO B yCIOBUSAX KOPOTKHX MUTAIOIIUX JTUHUN BO3MOXKHBI
3HAYUTENIbHBIE  IIOTPELIHOCTH  NpH  OHpPEIENeHHWH  IapaMeTpOB  pPEeXHMa.
IIpoananusupoBanbl (aKTOPbI, BIUSIONIME HA TOYHOCTh W3MEPEHUM, ¥ IO3BONSIOIINE
OIpEZIEeNIUTh YCIOBUS IPUMEHEHHS TaHHOTO METOo/a.

B msiTtoil riaBe paccMaTpUBAalOTCA METOHOJIOTHYECKHE OCHOBBI MOCTPOEHHS
cucteM  BelOOpouHOro  KoHTposnss IIKD B yCcimoBHSX — HPOMBINIJIEHHOIO
3JIEKTPOCHA0KEHHA. ABTOPOM HCCIEIOBaHbI MPUHIMIILI IIOCIEN0BATENBHOTO aHATN3a
Banena ms 3agad kouTpons KO. O00cHOBaHO, YTO HCIONL30BAHME IAHHOTO OAXOIA
MIO3BOJISIET TMPHHUMATL PEIIEHHs O COCTOSIHUM peXMMa Ha OCHOBE TEKYIIHX
HabmoneHnH 6e3 HeoOXOAUMOCTH HAKOIUIEHHs 3HAYHTENLHOTO 00BeMa NaHHBIX, UTO
0COOEHHO  Ba)KHO B  YCIOBHAX  JAMHAMUYECKH  H3MEHSIONMXCS  PEXXKUMOB
3IEKTPOCHAOKEHNUS.

Pa3paboTaHel MeTOABl KOHTPOJS MO KOJUYECTBEHHBIM M 110 albT€PHATHBHAIM
IpU3HAKaM, YTO oOecleduBaeT I'MOKOCTh IMPUMEHEHMs MPEIJIOKEHHOIo IOAXO0a B
3aBUCHMOCTH  OT XapakTepa KOHTPOIMPYEMBIX IapaMeTpoB. Mcmonb3oBaHue
obobmennoro ITKD mo3BonseT yd4ecTh BIMsSHHME pa3IMYHBIX BHIOB HCKAKEHUH U
TOBLICUTh HH(GOPMATUBHOCTh KOHTPOISL. B riiaBe mpencraBieHbl CTPyKTypHBIE CXEMBI
YCTPOHMCTB, peanu3yIOmuX IPeIIOKEeHHbIE alrOpUTMBI. 110Ka3aH0, YTO IPEITOKEHHBIE
METO[Ibl TO3BOJIAIOT COKPATUTh BpeMs aHanu3a KO, CHU3UTE BEIYHCIUTENBHBIE 3aTPATh
U ITOBBICUTH 3(PPEKTUBHOCTE CHCTeM MOHUTOpHHTa KD.

Illectass rjaBa TOCBAIIEHA [PUMEHEHWIO METONOB  CTAaTHCTUYECKOIO
YIPaBJIEHHS Ka4eCTBOM JJIs aHAJIN3a NapaMeTPOB 3JIEKTPUIECKON 3HEPrUH, ¢ aKIEHTOM
Ha  MCIONB30BaHUME KOHTPONBHBIX KapT Illyxapra B  yCIOBHAX  CHCTEMEI
3JIEKTPOCHAOXKEHHS IPOMBILIUICHHBIX MPEANPHSITHM.

ABTOpOM chopMynHpoBaHa 3ajada UHTEPIPETALUH TapaMETPOB 3JIEKTPUIECKOH
DHEPIMH KakK Ipolecca, HMOABEPKEHHOIO KaK CIy4alHBIM, TaKk W CHCTEMATHYECKHM
U3MEHEeHUsIM. B 3TOM KOHTEKCTe KOHTpOJBbHBIE KapThl pACCMAaTPUBAIOTCS Kak
HHCTPYMEHT, MO3BOJIAIOIIMA BBIABIATE HE TOJNBKO (DakThl BBIXOAA IIApaMeTPoB 3a
JOIIyCTUMBIE IPaHULIBI, HO ¥ TEHAEHIINH U3MEHEHUS PEKuMa.

B rmaBe 000CHOBaHO, 4YTO IIPEIUIOKEHHBIM METOA IIO3BOJISIET IOBBICHUTH
JOCTOBEPHOCTh JMAarHOCTUKKA INPU OTPAHWYEHHOM o0O0beMe HCXONHBLIX IAaHHBIX H°
o0ecnedrBaeT BO3MOXKHOCTh PAHHETO BBISIBIICHUS OTEHIMAIBHO OMACHBIX OTKJIOHEHWUt
[IapaMeTpoB, XapakTepuzyromux K3.

B ceabmoii riiaBe IuccepTallMOHHON pPaOOTHI MPEACTABIEHBI DPE3YJBLTATHI
IPAKTHYECKONH peanus3alud U anpolaluu pa3pabOTaHHBIX METONOB aJallTUBHOTO
MouuTOpHrHIra KO B ycnoBUAX NeHCTBYIOMUX IPOMBIIIIEHHBIX [TPEIIPHITHA.



ABTOPOM TIPOBEIEH KOMIUIEKC HCCIEeNOBAHMHA Ha Pa3iUYHBIX IPOMBIIIIEHHBIX
00BEKTaX CO CIIOKHBIMH DPEXHMaMH 3JEKTPOCHAOKEHMS W HAIMUHMEM HEeIMHEHHBIX
Harpy3ok. B IIpOBeNeHHBIX MCCIIENOBAHHUAX BBINOJHEH BHIOOD TOYEK MOHUTODUHTIA,
OCYLIECTBJIEHA PETHCTpalysl IapaMeTPOB JIICKTPUYECKOW OSHEPrMyM M JaH aHaju3
pa3paboTaHHBIX METOJIOB.

Pe3ynbTaThl IpakTHYeCKUX UCCIIEAOBAHUH MOATBEPIKIAIOT paboTOCIOCOOHOCTD U
5} (HEKTUBHOCTD NPEAJIOKEHHBIX METONOB, WX CIIOCOOHOCTh BBLISBISTL HapyLICHHS,
KOTOpBIE He (DUKCHUPYIOTCS TPaIWIMOHHBIMU CpeICTBAMH KOHTpOIs. Iloka3aHo, 4TO
IpUMEHEHUe pa3pabOTaHHBIX MTOJXONOB IMOBBIIIAET HAJEKHOCTh (OYHKIHOHUPOBAHHUS
CUCTEM JIIEKTPOCHAOKEHUS M CHUZUTE BEPOSTHOCTH TEXHOJIOTHUECKUX COOEB.

Heo0xoquMo0 OTMETHTh, YTO IOJNYYEHBl SKCIEPUMEHTAIBHOE IOATBEPIKIECHHUE
TEOPETHUECKHX PEe3yJbTaTOB U BO3MOXXHOCTh HMX BHEIPEHHS B pealbHbIE CHCTEMBI
MoHuTOpHHTra KO NpOMBIIIIIEHHBIX TIPEIPUSITHIA.

B 3akaiouennn 0600IIEHBl OCHOBHBIC HAay4YHBIE PE3YNIbTATH AUCCEPTALMOHHOMN
paboTel, cHopMyNUpOBaHBl BBIBOABI, OTPAKAMOLIME MOCTUIHYTHIE LENM M 3a1auu
uccnenopanud. OTMedeHa IpakTHUecKas 3HAYMMOCTh IMOJYYEHHBIX Pe3yNLTATOB H
IEPCIEKTUBBl UX AallbHEHINero pasButTus W npuMeHeHus. Clenyer OTMETHTh, 4YTO
BBIBOJBI B II€JOM JIOTHYECKM BBITEKAIOT M3 CONEpKaHHsS pabOThl M OTPAXKAIOT
JIOCTUTHYTBIE PEe3YIbTATHI.

M3anoxenHbll Marepuan IpefcTaBiseT Cco0O0H JIOTWYECKH 3aBepLICHHYIO
HAy4HYIO CUCTEMY, B KOTOPOH pean30BaH MOCIeOBATEbHbIN MEPEXO] OT IIOCTAHOBKH
IpoOyieMbl U aHanu3a COBPEMEHHOIO COCTOSIHHS BONpOca K pa3paboTKe HOBBIX
METONOB, HMX TEOPETHYECKOMY OOOCHOBAHHWIO, MOIEIHPOBAHHUIO M IIPAKTHYECKOH
anpobanuy.

OGocHOBAaHHOCTL IIONYYEHHBIX B IHCCEPTAIlMM HAYYHBIX DE3YJILTATOB
OIPENENAETCS HCIIOIb30BAHUEM KOMIUIEKCHOTO TEOPETHKO-METOANYECKOTO IIOAXO0a,
OCHOBAaHHOTO Ha IIOJIOXKEHHUSAX TEOPHM 3JIEKTPOMATHUTHBIX IPOLECCOB, aHanm3za KD,
11 (poBoit 06pabOTKH CHTHAJIOB ¥ METOIOB MaTEMaTHIECKOMW CTATHCTHKA.

ABTOpPOM 0OOCHOBaHHO IPUMEHEH COBOKYITHBIN WHCTPYMEHTAPHM, BKIFOYAFOLIAHA
METOJIBI IMHATAIIHOHHOTO MOJICTUPOBAHWUS, KOPPENSIHOHHOTO aHaJM3a,
IIOCIIEIOBATENBHOrO  CTATUCTUYECKOTO KOHTPOJS, @ TaKKe KOHTPOJNBHBIX KapT.
PazpaboTaHHBIE alITrOPUTMbl XapaKTEPU3YIOTCS BHYTPEHHEH COIIaCOBAaHHOCTBIO,
JOIMYECKOH  3aBEpIIEHHOCTHIO M COOTBETCTBHEM  IIOCTABJIEHHLIM  3a7adaM
rccnenopanus. VX NocTpoeHne 0CHOBaHO Ha ydeTe 0COOCHHOCTEH (HDYHKIIMOHUPOBAHKS
CHCTEM DJJIEKTPOCHAOXEHMSI IMPOMBIIUICHHBIX NPENNPUSTHH, BKIOYAs Hald4dde
HEJIMHEHHBIX HArpy30K U LIMPOKHUH CIIEKTP BO3MYINAIOMINX BO3NEHCTBHIA.

JloCTOBEPHOCTL  pE3yIbTaTOB IOATBEP)KIAeTCs KOMIUIEKCHOM IPOBEPKOM,
BKJIFOYAIOLIEH YUCIIeHHBIE 3KCIIEPUMEHTHI, MOJCITUPOBAHNE M HATYPHLIE UCCIIENOBAHMS.
ITomyuenHbple pe3ynbTaThl IOEMOHCTPHPYIOT YCTOMYMBYIO BOCIPOM3BOAUMOCTE M



COIJIAaCOBAHHOCTb C OKCIEPMMEHTANBHBIMU JAHHBIMH, YTO CBUAETENLCTBYET O
KOPPEKTHOCTH MCIIOJIb3yEeMbIX MOJIENIEH B METOAMUECKUX 1Moaxon0B. Clieayer OTMETHTD
BBICOKH ypOBEHb IPAKTHYECKOH anmpoOanuy pe3yibTaToB. B muccepraiMu moxasaHo,
9TO pa3pabOTaHHbIE METOJB! IPUMEHSUTHCH MPH OOCIEN0BAHNY 3HAYUTENBLHOTO YHCIIa
IPOMBIIUIEHHEIX OOBEKTOB, YTO IIO3BOJUIO HOATBEPAMTH MX pabOTOCIOCOOHOCTH B
pealbHbIX  YCIAOBHSAX  OKCIUlyaTalWH.  JIOMOJHUTENBHBIM  MOITBEPIKICHUEM
JOCTOBEPHOCTH SBJISIETCS UCIIOJL30BAHME PE3yNbTaTOB B 00pa3oBaTeNIbHOW U HAYYHO-
HCCIIEI0BATENIbCKON NeITeITLHOCTH.

Taxkum o0pazoM, NIpencTaBiIeHHBIE B paboTe pe3ynbTaThl OONANAlOT BBICOKOIX
CTENEHbIO OOOCHOBAHHOCTH, JOCTOBEPHOCTH M IPAKTUYECKOH IPOBEPAEMOCTH, HYTO
CBUJETENLCTBYET O HAYUYHON COCTOSATENBHOCTH BBHITIOJHEHHOTO HCCIIeOBAHUS.

Hayunasi HoBH3HA pe3yJbTaTOB OIpelesieTcs pa3paboTKOM TeopeTHUecKHX
NOJIOKEHHUH, METOINOB M allOpUTMOB afanTUBHOro MoHuTopuHra KD B cucremax
SJIEKTPOCHAOKEHUS! ~ NPOMBIIUIEHHBIX — NPENNPHATHH, YYMTHIBAIOIMX  XapakTep
peXMMOB, a TaKXe WX BIUJHHE Ha (PYHKIMOHHPOBAHHE TEXHOJIOIHMYECKOIO
000pyIOBaHHUS.

B nrccepranuy noydeHs! cleAyIomye HOBBIE HAYUHbBIE PE3YILTATH:

- ChopMynupoBaHbl Hay4HO-METOAUIECKHE OCHOBBI aallTABHOIO MOHHTOPHHTA |
K3, mpenycmarpusaromye nepexof 0T HOPMATHBHOTO KOHTPOIS oTmenbHBIX ITKD x
KOMILICKCHOM ~OIleHKe BIMSHHA IIOKa3aTeNed Ha pPeXuMbl (GYHKIHOHUPOBAHMUS
TEXHOJIOTHYECKOI0 000PYJOBaHMSA C YYETOM TyBCTBUTEIBHOCTH SJIEKTPOIPHEMHHUKOB K
DIIEKTPOMATHUTHBIM IIOMeXaM. BBeleHO NOHATHE aJanTHBHOCTH MOHHTOpUHra KD,
BKITIOYArOIllee M3MEHEHHE COCTaBa aHAIU3UPYEMBIX NPU3HAKOB, KPUTEPUEB OLIEHKH M
BPEMEHHBIX WHTEPBAJIOB aHalM3a B 3aBHCHMOCTH OT pPeXHUMa (GYHKIIHOHHPOBAHMUS
CHCTEMBI 3JIEKTPOCHAOXKESHUS TIPEIIPUSTUH.

- Pazpabotan  Metoxm  o0oOmeHHOH  omenkn KD, ocHoBaHHBII  Ha
OPOCTPAHCTBCHHOM  IIPEACTaBIEHMM  Tpex(pasHOH  CHCTEMBl  HAIpSDKEHUHA,
TO3BOJISIFOIIUY HHTErPANbHO YYMTBHIBATH AMIUIMTYJHBIE U (a30Bble XAPaKTEPUCTUKH
Hanpsbkenus. IlokazaHo, 4TO NpeAsioKeHHBIH momxon obecreunBaeT Goiee MOJIHOE
OMMCAHWE COCTOSIHUS pEXHMMa II0 CPaBHEHHIO C TPaJUIMOHHBIME CKAIAPHBEIMU
IIOKa3aTeIsIMU. | ,

- PaspaboTan MeTos OLIEHKH IPOCTPAaHCTBEHHOI KOTEPEHTHOCTH HANpPSKEHHUH,
TIO3BOJISIOIINM YUUTHIBATL CTENEHh WCKAKEHHUS HAIPSDKEHUS B PA3NUYHBIX y3laX
CHCTEMBl  3JIEKTPOCHAOXEHUS INPOMBIIUICHHBIX IPEANPUSTAA B  OTHOLISHHUH
pomyctumoro ypoBHs K3. O0ocHOBaHA BO3MOXHOCTH HCIIONB30BAHUS JNAHHOTO
IoKas3aTeNlsd B KayeCTBE JONOJHUTENBHOIO AWArHOCTHYECKOrO IPH3HAKA COCTOSHUA
PeXHMMa U BBIABIEHUS JIOKATBHBIX UICTOYHHKOB BO3MYIIEHUIA.

- PazpaboTaHbl METOZBI CTATUCTUIECKOI0 aHam3a napameTpoB KO, 0CHOBaHHBIE
Ha IIPYMEHEHHH IPOLEAYpBl IIOCIeN0BaTeNbHOr0 aHanu3a Bampma, obecrneynBaroniye



COKpAlllEHUe BPEMEHM NPHUHATHS PELISHUM IpU KOHTPOJIC MapaMeTPOB M IOBLIIEHHE
ONEPaATUBHOCTH MOHUTOPHUHTA.

- OGoCHOBaHO IIpUMEHEHUE KOHTPONbHBIX KapT Illyxapra mus aHanmsa
napameTpoB KD, Bkiodas BO3MOXXHOCTh WX HMCIOJIL30BAHUS HE TOJNBKO s
CTATUCTUYECKOTO KOHTPOJISI TEKYLIErOo COCTOSHHUS, HO M JJIS BBISBIIEHHS TEHICHIUN
U3MEHEHUsS Pe)XXUMa U paHHEeH OUarHOCTUKU eT0 YXYAIIeHH.

- ChopMupoBaHa COBOKYIIHOCTh B3aHMOCBSI3aHHBIX METONOB M ajirOPUTMOB,
00ecreynBarOUX KOMIUIEKCHBIH aHam3 KO ©  MO3BOMSIONMX — peanu30BaTh
alalTUBHBIA MOHUTOPHUHT B YCIOBUSAX IPOMBIIUICHHOTO 3JIEKTPOCHAOKEHHS.

Ionmyyennrle B qUCCEpTALlUU PE3YIIbTATHl PA3BUBAIOT HAYYHEIE MPEJICTABIECHHS O
Metonax aHammsa KD, nononHAroT cymecTByrolde MOAXOOBI W CO3Mal0T HAaydHO-
METOAUYECKYIO OCHOBY Ul Pa3spabOTKM MHTEJIEKTYaJbHBIX CHCTeM MoHHTOpHHra KO
U TMarHOCTHKH PEXUMOB DIEKTPOCHA0XKEHHS IPOMBIIIUIEHHBIX [TOTpedUTENE.

IIpakruyeckass 3HAYHMOCTB  PE3yJNbTATOB  JHMCCEPTAIMOHHOW  PabOTHI
3aKJIFOYaeTCs B Pa3pabOTKe METOIOB U alllTOPUTMOB, OPHEHTUPOBAHHEIX HA IPUMEHEHKE
B cucreMax MoHuTopuHra KO B yCHOBHSAX TEXHOJOTHYECKHX IIPOIECCOB
IPOMBILLIEHHBIX NIpeAnpuaTuil. PazpaboTtannsie B paboTe pelieHus IO3BOJISIOT:

- IIOBBICUTh JOCTOBEPHOCTb OLIEHKH MapaMeTpoB KD 3a cy4eT KOMIIJIEKCHOIO
aHanuza GopMbl HANPSKESHHUS,

- obecneunTh BBIABIEHHE KPAaTKOBPEMEHHBIX W KOMOMHHPOBAHHBIX HAPYLIEHHUH,
He (GUKCUPYEMBIX TPAIUIIAOHHBIMU METOJIaMHU;

- MTOBBLICUTH ONEPATHBHOCTD IPUHSITHS pellleHu# TIpu MouuTOpHHTre KO);

- YUUTHIBATH 0COOEHHOCTH (YHKIHOHUPOBAHUS TEXHOJOTMYECKOTro
000pyAOBaHHUS IPH OIEHKE JOITYCTHMOCTH PEXKIMOB.

Meton o0606menHoi oueHkH KO MoxeT OBITH HCIONLE30BAH B KAayecTBE
MHTETPaJIbHOTO 1I0Ka3aTesIsl COCTOSIHUS PeXKUMA B y3JIaX dJIEKTPUIECKOH ceTd. MeTop!
aHanu3a KOPPEALUOHHBIX (QYHKIUM BO BpEMEHHOW O0OJacTM W CTATHCTUYECKOTO
KOHTPOJII MOIYyT OBITH pealn30BaHbl B COCTaBE aBTOMATH3MPOBAHHEIX CHCTEM
MouuTOprHTra K3.

PesynbTatel HcclieIOBaHUS MOTYT IPUMEHSTHCS

- IIpH pa3paboTKe U MOAEepHHU3AINH cucTeM KOHTpos KJ; _

- B CHCTeMax JUarHOCTHKHU U aHalli3a PEKUMOB JICKTPOCHAOKEHNS;

- B TPOEKTHOM ¥ OKCIUIyaTallHOHHOM IEeSATEIBHOCTU SHEPreTUYeCKUX CIyxKO
IPOMBILUIEHHBIX IPENNPUITAN;

- B y4eOHOM IIpoLecce U HayqHO-HCCIeI0BaTENbCKUX paboTax.

[IpakTHyecKkas IPUMEHUMOCTD PE3yJIbTaTOB MOATBEPXKIACTCS MX anpobanueil Ha
peanbHBIX O00BEKTaX HPOMBILLICHHOIO 3JIEKTPOCHAOKEHHUS, YTO CBHIETENLCTBYET O
BO3MOYKHOCTH MX BHEIPEHUS B HHKECHEPHYIO TIPAKTUKY.



CoorBercTBHE JHCCEPTALIMM KPHTEPHSM, NPEAbABISEMbIM K AOKTOPCKHM
AHCCEPTALUAM

Huccepranuonnas pabora CeBocTesiHOBa A.A. B MOJHON Mepe COOTBETCTBYET
TpeOOBaHUSIM, NPENbABIIEMBIM K JHCCEPTAlMsAM Ha COMCKAHHME YYEHOH CTeleHH
JIOKTOpa TEXHUYECKMX HayK.

Pabora oOnamaer BHYTPEeHHHM €IMHCTBOM, XapaKTepU3YeTCs JIOTHYECKOH
3aBEPIUEHHOCTBIO U HAIPaBlIeHa Ha PElIeHUE BaKHOM HAyUYHO-TEXHHYECKOH 3amauu. B
JUCCEPTALMHU I1OJyYEeHbl HOBbIE HAyUHBIE PE3yJIbTaThl, CHOPMYITMPOBAHBI MOJIOKEHHUS,
BBIHOCHMBIE€ Ha 3allUTy, M NPOJEMOHCTPMPOBAH JHMYHBIA BKJIA] aBTOPA B PA3BUTHE
Hay4YHOTO HaIPaBJIEHUd, CBA3AHHOIO C aJalTUBHBIM MoHUTOpuHTOoM KO B cucremax
3JIEKTPOCHAOKEHUS IPOMBIIIIIICHHBIX TTPE I PHSTHIHA.

B nmuccepranum npuBeneHBl HaydHO OOOCHOBAHHBIE PEKOMEHIALMH II0
UCIIOJb30BAHUIO IIOJIyYEHHBIX pe3yldbTaTOB, pACKpPBITA UX TEOPETHUECKas |
OpaKTHYeCKas 3HAYMMOCTh, 4 TaKXKe MpPeJCTaBIeHbl CBEICHUS O BHEIPEHUH
pa3pabOTaHHBIX METOJOB U AITOPUTMOB B HHXXCHEPHYIO MpPaKTHKY. [IpemioxeHHbIe
aBTOPOM  peLIeHUs]  SBISAIOTCS  apryMCHTHPOBAaHHBIMH, OOOCHOBAHHBIMEU U
COIOCTABIE€HLl  C  CYIIECTBYIOUIMMHM  OTEYECTBEHHBIMH U 3apyOeKHBIMU
HCCIIEOBaHUSAMHY B JJaHHOM 00JIacTH.

OcHOBHBIE ~ pe3ynbTaTbl  JUCCEPTALMOHHOH  pabOThl  OMyOJIMKOBaHLI B
JIOCTaTOYHOM OOBEME M COOTBETCTBYIOT YCTAHOBIICHHBIM TpeboBaHusM. Ilo Teme
JMCCEPTAllMK OIyOJIHKOBaHBl 32 CTaTbU B M3AHUSIX, BXOIAIIUX B mepedens BAK, 11
cTaTed B XKypHajax, HHAEKCUPYEMBIX B MEXIYHapoaHo# 0aze maHHBIX Scopus (B ToM
YHCIIe B XKypHAIaX MEepBOro U TpeThero kpaprunei: Q1 — 1 crares, Q3 — 2 crarsn), 3
CTaTbU B H3JaHUIX, HMHIEKCHpyeMbIXx B 0Oaze maHHpIx Web of Science, a Taxxe
nony4ensl 24 narenTta Poccuiickoil @enepanum Ha H300peTeHuss ¥ | CBUIETENHLCTBO O
roCyapCTBEHHOM perucTpauuu nporpamm st OBM. Conepxanue omyOIMKOBaHHBIX
padoT B IOJIHOH Mepe OTpa)kaeT OCHOBHBIE ITOJIOKEHHUST IICCEPTAIUY U aBTopedepara.

Anpobanys pe3ynbTaToB JUCCEPTAIIIOHHOTO HCCIIENOBAHUS OCYILECTBIIACh Ha
psizme MeXIYyHapOIHBIX M BCEPOCCHHCKHX HAYYHO-TEXHUYECKUX KOHGEPEHIMH, UTO
IOATBEPXKIAETCS MyONMKaNUsIMH U MaTepuajaMu BeICTyIUleHH#. Kpome Toro,
pesynbTaThl pabOTHI HAIIK OTPa)kKeHUe B HAyUHBIX H3IaHHSX, BKIIFOYAs MOHOIPa(HIO.

B muccepranuy B NOJTHONW Mepe clenaHbl HEOOXOMMMEIE CCHUIKM HA aBTOPOB U
UCTOYHUKH 3aMMCTBOBAHHMS MATEPHAIOB MJIM OTAEIBHBIX Pe3yIbhTaToB. B muccepraimu
1 aBTOpedepaTe OTMEYEH JHMUYHBIA BKIJIAJ COUCKATENS YUEHOM CTelmeHH: IMOCTAaHOBKA
Lesiel U 3a1a4 UCCIIEN0BaHui; TEOPETUIECKOE U METOANYecKoe 000CHOBaHME IIyTel UX
pemrenus; oopadotka, 000OIIeHHEe U WHTEPIPETAlMs DPE3YILTATOB HCCIENOBAaHUN, a
TaK)Ke OTMEYEH BKJIaJ aBTOpA NPH BBIIOJHEHUU paboT B COABTOPCTBE.



Bonpoce! 1 3aMme4aHus 10 cogep:KaHUIO AHCCEPTAN UM

1. Tlpu dopmupoBanuu o6o6meHHOro mokazatesst KD aBrop Hcmomb3yer
HHTETPALUIO HECKOJIBKUX YaCTHBIX MMOKa3aTellel (HalpuMep, OTKIIOHEHHS HAIIPSKEHHS,
HECHMMETPHH, FapMOHHYECKHX MCKaXeHHH). OfHako B ArcCepTalUd HeJIOCTATOYHO
MOAPOOHO  pacKpblTa METONOJIOTHS BBIOOpA CTPYKTYpPHl HaHHOTO —II0Ka3aTels.
HenouATHO, Kakue HOPMBI JOJUKHBI HCIIONB30BATHCS JUISl OLIEHKH JHOMYCTHMOCTH
OTKJIOHEHUH MPOCTPaHCTBEHHOIO BEKTOPa MO MoAyto u ¢asze. COAEPKUTCA TOIBKO
TIOJIOXKEHHE O TOM, YTO 3TH HOPMBI HOJDKHBI OBITH paspaboradnl. Kak u3BecTHO, B
I'OCT 32144-2013 mnpuBefeHbl NONYCTHUMBIC 3HAYEHHS 10 KAXKIOMY I10KA3aTEINIO
Ka4yecTBa 3JIEKTPOIHEPTUHM B OTHEIBHOCTH. B CBS3M ¢ 3TUM BO3HMKAET BOIPOC: Ha
OCHOBAHHHU KAKHX TEOPETHYECKUX MJIM SKCIIEPUMEHTAIBHBIX MPEIIIOCHUIOK ONpeeeHa
dopma arpermpoBaHMs IOKa3zaTeneif, W B KakOH CTENeHM NAaHHBIA 00OOIIEHHBIH
KPUTEPUH aNeKBaTHO OTpaXkaeT KOMIUIEKCHOE BO3IEHCTBHE pAasIMYHBIX BHUIOB
HCKa)KCHUHU HA TEXHOJIOTMYECKUE IIPOIEeCChI?

2. B I'maBe 4 ormeuaercs, 4T0 «AHanU3 OuUOOK USMEPEHUI NAPAMEMPOE MOKOE
U HANpAJCEHUl CEUOEMEeNbCMEYem O HeCOOMEemCmeuy mpebosaHuil Oeticmeyoujux
CMAanoapmos....0N  aKMUBHBIX — CUCMEM  NEeKMPOCHAOICEHUS ¢  UCHOYHUKAMU
pacnpeoenenHou 2eHepayul..., 4mo He NO0360JAem pPeanu3oéams asmoMaAmuiecKoe
ynpagienue ux pexcumamuy. OQHAKO, IOCTABICHHBIE BOIPOCH HA HAIIM OTPAXKEHHUS B
OPAaKTHYECKOW YacTH JAHUCCEPTALMOHHONW palOThl, XOTS MPEACTABIAIOT OOJBIION
UHTEpEC.

Tpebyer mosicHeHus pucyHOK 4.3, «20e 8uUOHbL HUZKOUACHMOMHbIE KONOAHUSN
AKMUBHOIU  MOWHOCMU  Npoooadcumenvriocmoio 12 mun, wacmomou 0,9 Ty u
amnaumyoon om 20 oo 80 MBt». CHmwKeHHEe HOZOOHBIX KOIeOaHUN MOXET ObITh
IOOCTUTHYTO, B TOM YHCIIE, IIyTeM BO3JEHCTBHS Ha CHCTEMBI PETyIHPOBAHUSA YaCTOTHI
BpallleHus reHepatopoB KpymHbIX I'POC. OszHadaeT 1M 3TO, YTO CYIIECTBYIOIIUE
CIIOCOOBI HEOCTATOYHO XOPOINM U 3asIBICHHBIA METOJ HUMeeT Pl MPeMMYIIECTB H
MOET OBITh IIPaKTUUYeCcKH peanuzoBad Ha [ POC?

3. Ha ctp. 64 B BBIBO#ax IO IIaBe | OTMEYEHO «peanuzayus memooo8 aHAnu3d
K3 6 peocume peanvrozo epemen u 6bipabomKi YNpasissiowux peuenutl o npueedeHuy
eé 6 oOonycmumvie 2paHUYbl ABNAEMCA BANCHLIM YCI08UEeM ONs  NOBLIUEHUS
s¢hpexmuenocmu pabomsi, KAk NPOMBIUIEHHOZO MEXHOLO2UYECK020 060PYOO8aHls,
max u 1111 6 yenom.

Bompoc. Kakme ynpapisromue BO3IEHCTBHS MOTYT OBITh peaM30BaHBI IO
nospiieHut0 KO B peanpHOM Bpemenu? HM3BecTHO, 49TO GOJBIIMHCTBO H3 HHUX
paspabaThiBarOTCAd Ha CTAIWM IPOEKTUPOBAHHUSA CHCTEMBI 3JIEKTPOCHAO)KEHHS, a IpH
OKCIUTyaTallUd HEOoOXOOUMBI  OIpeNenéHHble CXEMHO-DEXHMHBIE BO3MOYKHOCTH,
pesepsrl U pemienud. Kakue umeHHO? B pabote 06 3TOM He yroMuHAaeTCs.



4. HenoHATHO, KaK JOJKHO HPOU3BOIUTHCS NPEABAPUTEIHHOE WMUTALMOHHOE
MOJENHUPOBaHUEe Iepel Ipouenypodl BelOopouHoro onenuBanus IIKD; Her
IPaKTHYECKH HUKaKUX pekomeHpaimi. Kakoe mporpammHoe obecredeHne NOKHO
HCIIOJIb30BATLCS, Kakue TpeOOBaHUSA K BBIYHCIHUTEIBHBIM pecypcaMm MpeabsaBIsSIOTC,
KaKoe BpeMs HeOOXOJMMO Ha HMMHUTAllMOHHOe MonenupoBanue? Kaxue pe3yabTaThl
HE0OXOIMMO TTOJIYYUTE?

OtrocutensHo KapT Lllyxapra UMEIOTCS CIENYIOIINE 3aMeUaHus:

5. B marod m B mOpemplAyliux — INlaBaX JUCCEPTAlldd CTaBUTCS 3amada
«copmynuposams 0bobwénnuiii IIKD, ¢ nomoupio KOmMopozo 603MOICHA OYeHKA
KOMMILEKCHO20 8030€tcmeus cogokynHocmu omxnonenuti IIKO na gynxyuonuposanue
SIEKMPONPUCMHUKO8 KOHKpemH020 nompebumensy (ctp.183).

Onnako B rnaBe 6 mpumeHeHue kapT lllyxapra paccmaTtpuBaercs yxke st
KOHKPETHBIX ITOKa3aTesel, 4To IIpeICcTaBlsieT co00H onpenenéHHoe MPOTUBOPEIHE.

6. Ilpu ananu3se nokasareneit kadecTBa NEKTPUUCCKON SHEPIUM YTBEPIKAAETCH,
9TO  «MemoO KOHMPONbHbIX Kapm NPUMEHUM HpU  YCIO8UU CHAYUOHADHOCMU
uccredyemo2o0 — npoyecca  npu  COOMOOeHUU  YCIO8UL ~— NOCWIOAHCMBA  e20
mamemamuieckozo oocudanus u oucnepcuu» (ctp.273). W3 310r0 yTBEpIKIEHUS
MOXHO 3aKJIIOYUTh YTO, 3TOT METOJ, HMMEET BEChbMa OIpaHUYEHHOE NPHUMEHEHHE
0CcOOEHHO NIPH aHAJIH3e MEPEXOHBIX MPOIECCOB U, IPEOOPA30BAHNE UCXOMHBIX JAHHBIX
JOJDKHO IPOUCXONUTH TakkUM o00pa3oM, 4YTOOBI ciydaiiHas BelWMYMHA HMela
HOpMaJlbHOE paclpeeicHue.

Ha crp. 274 u nanee npu INOCTPOGHUM JMHUH TPEHIA CPEIHMX 3HAYEHHUH
Koo duuuenTa TrapMOHHYECKOH COCTABILIIOLICH HampsykeHHss 35 TrapMOHHKH
BBIIEIAIOTCS XapaKkTepHble HHTEPBANbl CTAllMOHAPHOCTU IS YCTPAHEHHS JIOKHBIX
pe3ynbTaTtoB 06paboTKy AaHHBIX. KakuM 00pa3oM BBIAENSIOTCS 3TH HHTEPBANLI?

7.B peaJbHBIX YCIOBHSX OKCIUIyaTallUW CHCTeM 3jekTpocHabxkenus I1I1
HaOMOal0TCA KpaTKoBpeMeHHbIe oTkIoHeHus [IKD, He oka3sIBaolye CyIEeCTBEHHOTO
BJIMSIHUS HA TEXHOJIOIMYECKHH ITpouecc. B ¢BA3M ¢ 3TUM HEOOXOJUMO YTOYHHUTE: KAKUM
00pa3oM NpeAsoKeHHbII METON Ha OCHOBE KOHTPOJBHBIX KapT IO3BOJIAET PA3IMYaTh
CIlydaHble KpPAaTKOBPEMEHHBIE BBIODOCBI U YCTOWYMBEIC OTKJIOHEHMS pPEXMMA,
Tpebyrolue BMEaTeIbCTBA? ,

8.B cenmpMoil riaBe IpHBEeNEHBl pE3yJbTaThl ampodaludyd METONOB Ha
IIPOMBILUIEHHBIX 00BbekTaX. Kakum obpa3zoM crenan BEIOOp 0OBEKTOB HCCIEIOBAHNS, U
HACKOJIbKO IIPEACTABIEHHBIE PE3yNbTaThl MOKHO CUUTATh PENpe3eHTATHBHBIMHU IS
Pa3IMYHBIX OTPACIEH TPOMBIIIIEHHOCTH?

9.B paboTe OCHOBHOE BHUMAaHHE YIENIEHO KJIACCHYECKAM METOAAM AaHAIH3A.
PaccmarpuBanace M BO3MOXHOCTb  HCIIONIB30BAaHHS  COBPEMEHHBIX  METOJOB
MaIllMHHOro OOyYeHUsT W HWHTEIUIEKTyaJbHOTO aHald3a MaHHBLIX [JS IOBBIIICHUS
TOYHOCTHU JUATHOCTUKH?
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B texcre muccepranuu BCTpedaroTcs HeyAadHbIE CIOBOCOYETAHWUsI, IIOBTOPEHHUS,
HATPUMED: «2/IeKMPONPUEMHUKY C PE3KONEPeMeHHbIM U HeAUHEHHbIM (?) pesxcumom
pabomuly.

Cmp. 20. «Mnozouucnennvie obenedosanus COC Il nokazviearom, umo 80
MHo2ux pecuorax Poccuu Habnwooaemea ux Huzkoe xaiecmeo snexmpocrabacenus [2],
8 YacmHOCmU, HAOII00AEMCA 3HAYUMENbHbIE OMKIOHEHU. . »

OTMmedeHHble ~ 3aMeYaHHMs  HE  CHIDKAIOT  [IOJIOKMTENbHOHW  OLCHKHU
JUCCEepPTalMOHHON pPaboThl W HaIpaBlieHbl HA YTOYHEHHE OTHAEILHBEIX I1OJOKEHUN
HCCIIEIOBAHUS U JallbHEHIIIee pa3BUTHE NPEJICTaBICHHBIX HAYYHBIX PE3YIbTATOB.

O01mee 3ak/I04eHHEe M0 JHCCEPTANHOHHOM padoTe

Huccepranuontas pabora CeBocTbiHOBa A.A. COOTBETCTBYET HAIIPaBIECHHIO
HCCIEIOBAaHMHA 110 MACHOpPTy HAy4yHOH crenuanbHOCTH 2.4.2 «OJNeKTPOTEeXHUUYECKUE
KOMILJIEKCHI U CUCTEMBI», B YACTHOCTH CJIEAYIOIIMM €ro IMyHKTaM:

— 1n.1. «Pa3BuTue 00LIEH TEOPUU 2IEKMPOMEXHUYECKUX KOMNIEKCO8 U CUCMEM,
aHaJlu3 CUCTEMHBIX CBOICTB ¥ CBs3el, (pu3nueckoe, MaTeMaTHIeCKOe, HMUTALIMOHHOE U
KOMITBIOTEPHOE MOZEIUPOBAHUE KOMIOHEHTOB BJIEKTPOTEXHHYECKHAX KOMINIEKCOB M
CHUCTEM, BKIIIOYas JJEKTPOMEXAHUYECKHE, JJIEKTPOMarHUTHBIE Ipeobdpa3oBaTeiin

SHEPIHH. .., CUCHEMbL 2NIeKMPOCHAbM CeN s U B3IEKTPOOOOPY IOBAHISY,

— 1.3. «Pa3paboTka, CTpyKTypHBIM M HapaMeTpHUYecKuil CHHTE3, ONTHMMU3AIU
JJIEKTPOTEXHUYECKMX KOMILIEKCOB, CHCTEM M WX KOMIIOHEHTOB, paspabomka
anzopummog 3¢ HEeKTUBHOTO YIIPABICHUSY,

— m.4. «HMccnenoanue paboTOCIOCOOHOCTH U Kauecmed (DVHKUUOHUDOBAHUS.

SJICKTPOTCXHHYICCKUX KOMIIJICKCOB, CUCMeEM U UX KOMNOHEHMO8 B PA3JIUYHBIX PEIKUMAX,
pu pa3H006pa3H51x BHCHIHHUX BOSJIGI;'ICTBI/ISIX, AUArHOCTHKa OJJICKTPOTEXHUYECKHX
KOMILICKCOB).

Huccepraunonnas pabora CeBocThsiHOBa  AJeKcaHapa AJleKCaHIPOBHYA
ABIIAETCA CaMOCTOSTEIbHON 3aBEPILIEHHOM HAy4YHO-KBaTU(UKAMOHHONW paboTOM, B
KOTOPO¥ Ha OCHOBAHWHU BBHIIOJHEHHBIX aBTOPOM HCCIEIOBAHUN pa3paboTaHBl HOBBIE
Hay4HO OOOCHOBAHHBIE METOJbl M QITOPUTMBI ANaNTHBHOIO MoOHHTOpHHra KD,
obecieynBaronie IMOBBIIIEHHE IOCTOBEPHOCTH IMATHOCTHKH PEKHUMOB, BBLISBIICHHE
CKPBITBIX M KPaTKOBPEMEHHBIX HApyLIEHUH, a TaKKe IMOBBIIIEHHE YCTOMYHMBOCTH
(QYHKIIMOHUPOBAHUS CHCTEM 3JIeKTPOCHAOKEHUS IIPOMBIIIIEHHBIX MPEAIPUITAN U UX
TEXHOJIOTUYECKUX IIPOLECCOB.

ITpennoxennble B paboTe pelleHns, OCHOBAHHBIC Ha MPUMEHEHHH COBPEMEHHBIX
METOIOB aHalM3a CUTHAJIOB, CTAaTUCTHUYECKOH 0O0pabOTKM MaHHBIX W KOMIIIEKCHOM
OLIEHKH IIapaMeTpOB  JJIEKTPUYECKON OHEPIUM, HANpPaBICHbBl HA IOBBIIIEHUE
3QQEKTUBHOCTU (QYHKIMOHUPOBAHUS DSJIEKTPOTEXHUYECKUX KOMILUIEKCOB U CHCTEM
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3J'I€KTpOCH36)KeHI/I$I MMPOMBIINIICHHBIX npennpm{THﬁ A BHOCSAT 3HAYUTEJbHBIA BKJaJ B
Pa3BUTHUE HAYYHBIX OCHOB HpOMLIHIJIGHHOfI SHEPIre€TUKU.

Juccepranuonnas paboTa « AaNTUBHBIM MOHHUTOPHHT Ka4eCTBa JJIEKTPUUECKON
DHEPTHM B CHCT€MaxX  3JEKTPOCHAOXKEHHsS  MPOMBINUICHHBIX  MPEXNPHITHNA»
COOTBETCTBYET KpUTEpHUsSM IyHKTOB 9-14 IlomoxkeHUs O WPUCYXKAEHUH YUEHBIX
creneHed, yrepkaeHHoro Ilocranosnennem IlpaButensctBa Poccuiickoit @enepanyun
or 24 ceuts6ps 2013 roma Ne 842, a ee aBrop CeBOCTBAHOB AJIEKCAHAP
AJleKcaHIpPOBHY  3aCIy:KHBAeT NPHCY:KACHHSI YYeHOH CTemeHH [AOKTOpa
TEXHHYECKHX HAYK IO CNeNHAJBHOCTH 2.4.2 «DJIeKTPOTEXHHYECKHE KOMILIEKCHI U
CHCTEeMbI».

Oc¢unuanbHblii  OMIOHEHT, ITOKTOP
TEXHUYECKHUX HayK, npodeccop,
npodeccop Kapeapsl « IIEKTPOCHAOKEHNE
IIPOMBIIIIEHHBIX OpennpUsTAL
OI'bOY BO «Marnutoropckuii
rocy1apCTBEHHEBIH TEXHUYECKU I
yHusepcuret uM. [.11. HocoBa»» « 12 » masg 2026r.

OnexrTpoHHas nouta: korn mgn@mail.ru
Ten.: +7 (3519) 29 84 79

@enepalibHOE TOCYIAPCTBEHHOE OIOMXKETHOE 00pa30BaTebHOE YUPEXKIEHUE BBICIIETO
oOpasoBanusi «MarHMTOrOPCKMH TIOCYNapCTBEHHBIM TEXHUYECKHH YHHBEPCUTET
uM. I'.1. HocoBay.

IMouroBeiii amgpec: 455000, Yensabunckas o6in., r. Marauroropck, np-t Jlenuna, 38;
Ten.:+ 7 (3519) 29-84-02; https://www.magtu.ru; e-mail: mgtu@magtu.ru.
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