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AnekcanapoBuya «AAITUBHBEI MOHUTOPHUHI KadecTBa JIIEKTPUIECKON
SHEPrUn B cucreMax JEeKTPOCHA0KEHU IIPOMBIIITIEHHBIX
TpeNpUATHIDY, NPENCTaBIEHHOW Ha COHUCKAaHUC yUEeHOH CTeleH:
JOKTOpa  TEXHHYECKMX  HayK IO  CHCHHMaTbHOCTH 242 -
«DNEKTPOTEXHUIECKHAE KOMIUIEKCHI X CHCTEMBD)

AKTYaJbHOCTDL TEMbI AHCCEPTAMOHHOMN PaboOThI

Jluccepranponnas pabora CepocThsiHOBa A.A. TIOCBALICHA  PCIICHHMIO
AKTyaIbHOR HAyYHO-TEXHHYECKOH NpOOIEMBl, CBS3aHHOH C pasBUTHEM METONOB
aHanmM3a W MOHUTODMHIAa KadyecTBa OIEKTPMYECKOM JHEprud B CHCTEMAax
3IIeKTPOCHAOKEH S TTPOMBIIIUICHHBIX TPEANPHUATHH. AKTYalbHOCT HCCICAOBAHN
06yClIOBIGHA TEHACHUMSMY Da3BUTHS COBPEMEHHBIX CHCTEM HMPOMBIIIICHHOTO
3TeKTPOCHAGKEHMS], CPENH KOTOPHIX CIIeyeT BBIIENUTE DPOCT JOJH CHJIOBOH
3JIEKTPOHMKHM, pAaCUIMpeHHe TPUMEHEHHs paclpe/IeeHHbIX HCTOYHUKOB SHEPIHHM,
[OBbIIIEHHE TpeOOBaHMi K  yCTOMYMBOCTA  TEXHOJIOTMHCCKUX  IIPOLECCOB,
E(POBH3AIMIO U3MEPUTEIBHO-YIPABIMOIER HHOPACTPYKTYPBL M YCIOKHEHHE
SJIeKTPOMATHATHOM OOCTAHOBKM B TOYKAaX MHOJKIIOYCHWS —IPOMBIILICHHBIX
3JIEKTPOTIPUEMHHUKOB.

CoBpeMeHHast CHTyallds B 00acTy KadyecTBa 3JIEKTPOIHEPIHH 06yCIOBIUBAET
HeOoGXOIUMOCTh NIEPECMOTPa ¥ COBEPUIEHCTBOBAHMS CYIIECTBYIOIIMX IIOAXOM0B K &€
KOHTPOMIO. TpaiuUMOHHBIE METOHbl, NPEHMYyIIECTBEHHO OPHUCHTHPOBAHHAIC Ha
OLEHKY OTAENBHBIX MOKasaTeneil KauecTBa OJEKTPUIECKOH OJHEPIHH, yXKe He
TIOJIHOCTHIO YIOBJIETBOPSIOT 33Ja4d PAHHEro NpeIylpeXACHUS TEXHOJIOTHICCKUX
HApyIIeHMH ¥ MHHEMM3AIMM ymiepOa, BO3HHKAMOWIETO TpH  yXYIIIICHHH
XapaKTePUCTHK MUTAIONIEro HanpsbkeHus. JeHCTByrollas HOPMAaTHBHO-TIpABOBasdt
fasa B O6GIACTM KauecTBa JJIEKTPOIHEPIHH YCTaHAaBIMBACT 3HAYEHHMS OTICIIBHBIX
mokaszarelell W PperiaMeHTHpPYeT MEXaHW3MBI HX MOHUTOPHHIA, OJHAKO HE
rapaHTHpYeT IpelylpexieHrne cO0oeB B paboTe TEXHOJIOTHIECKOrO 0o6opynoBaHus,
qyBCTBUTENBHOTO K COBOKYITHOMY BO3JEHCTBHUIO SNEKTPOMATHUTHBIX IIOMEX.

CyI1ecTBEeHHBIM 00OCTOSITEIECTBOM SIBIISIETCS " TO, 91O
BHYTPHIIPOU3BOICTBEHHBIE TOYKH IPHCOETUHEHUS 000PYIOBAHHISA XapaKTepHU3yrOTCs
IOKa3aTelssMA KadecTBA JIEKTPOSHEPTHH, OTIMYAIONIMMUCA OT TOYKM OOIIero
IpUCOeIMHEeHHs, 49To TpeGyer mepexosa K  Oomee rUOKHUM,  JIOK&IbHO
OPUEHTUPOBAHHBIM U aJJaITHBHBIM CHCTeMaM MOHUTOPHHTA. Oco0yro mpaKTUIECKYIO
3HAUMMOCTD IIPHOGpeTaeT paspaboTKa METOHOB, MO3BOJSIOIIMX HA OrPaHMYCHHBIX
BpEMEHHBIX WHTEpBalaX NPUHAMATH OOOCHOBAHHBIC PEIICHUS O JOIyCTMMOCTH
OTKJIOHEHM} TOKa3aTeNel KadecTBa JIEKTPHUECKOH SHEPIHH C yIeTOM OTPAaCiIeBOK
crierduKy TOTpebuTeNnedl U XapaKTePUCTHK yiepba oT c00€eB TEXHOJIOTHYECKOro
nporecca. B 3TOM CBS3M JTHCCEpTAalOHHASL paboTa sBisSeTCS CBOEBPEMEHHOH H
HaIpaBjieHa Ha pelleHHe Hay4YHO-TEXHWYeCKOM 3aadvd, UMEIONIEH CyIeCTBEHHOe
3HAueHWe IS TOBBIIICHUS HAIeKHOCTH (YHKUHOHWPOBAHUSA MPOMBIIIICHHBIX
CHCTEM DNIEKTPOCHAOKEHUS.
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CTpyKTypa H cofep:xanue paboTsl

Juccepra@onHast paboTa COCTOMT W3 BBEJCHMS, CEMH ITIaB, 3aKIOICHUA,
CTIMCKA COKPAIIEHHH, CIIUCKA JIUTePaTyphl U IBYX IPHIOKEHHH.

Bo BBeaeHHH OOOCHOBaHa AKTyaJbHOCTH TEMBI HCCIEIOBAaHUS, PACKPBITA
CTelleHb pa3pabOTaHHOCTH HAy4HOW MNPOOJIEMBI, ONPE/IEIICHBI O00BEKT U IpeAMET
FicCTe[OBaHus, COPMYIMPOBaHb! [elb U 3a7a4i paboThl, HPUBEIEHB! ITONOKCHHU
Hay4HOM HOBH3HBI, TEOPETHYECKOH H IPAKTHYECKOH 3HAYMMOCTH, H3JIOXKCHBI
METOJIOIOTHYECKHE OCHOBBI HCCIIENOBAHMSA, OCHOBHBIC IONOXEHWS, BEIHOCHMEIC Ha
3AIATY, a TAKKe CBEICHMS O Pealu3alliy, anpodaluy 1 myOIuKauy pe3yabTaToB.
Kpome Toro, naHo OOOCHOBaHHE COOTBETCTBHUS TUCCEPTalMH NACIOPTY Hay4YHOU
crienaabHoCTH 2.4.2 — « DNEeKTPOTEXHHIECKHE KOMIIIEKCEI X CUCTEMBD).

B nepBoii IiaBe [UCCEPTAllMOHHOM PabOTHI BHIIOJHEH CHCTEMHBIA aHaJIM3
(axTopoB, 00YCIOBINBAIOMINX HEOOXOIUMOCTE COBEPIIEHCTBOBAHUA 1 JaTbHEUIIIETO
pasBUTHS METOJOB MOHHUTOpPMHIA KadecTBa DJIEKTPUYECKOM D>HEPIHM B CUCTEMAX
IEKTPOCHAOKEH:s MPOMBILUICHHBIX HpeanpusTuii. Ilokasano, 4rTo JeHcTByIOLIas
HOPMATHBHO-IIPaBOBas ¥ HOPMATHBHO-TEXHUYECKAs] 0a3za OpHEHTHUPOBaHBl Ha
KOHTPOJIb OTIENBHBIX IIOKa3aTeleld KauecTBa SIEKTPUUECKON 3HEPIHH B TOYKaX
Iepeadd OJEKTPOSHEPTHM, TOIrha Kak peajbHble  BHYTPUIIPOM3BOACTBEHHBIC
PEXHMBI BIIEKTPOIIOTPEONIEHUST XapaKTepU3yOTCsA CYILCCTBCHHO foee BBICOKOM
CTENEHbIO CIOXHOCTH IIPOLECCOB. OJTa OCOOEHHOCTH CHCTEM 3IIEKTPOCHAOKEHNUS
IPOMBIIUICHHBIX ~NPEANPUATHR  ONPEACIACTCS CTPYKTYPOH TEXHOJIOTHIECKOI0
060pyIOBaHKS, PA3IAYHBIM YPOBHEM IOMEXOYCTOHYMBOCTH SNEKTPOIPHEMHHUKOB,
pasTMYHBIME  PEXXHMaMH KX (YHKIMOHHPOBAHHSA, 2 TaKKe 0COOEHHOCTIMHU
OpraHu3anuy M IPOTEKaHUs TPOM3BOJICTBEHHOrO TIponecca. Cy1ecTBEHHBIM
HAy4HO-METOIUYECKAM Dpe3yIbTaTOM ITaBbl ABIAETCS (bopMEpoBaHHE IPUHIUIIOB
IIOCTPOEHUsT CHUCTEMBl MOHMTOpPHHIa KauecTBa JNEKTPHUYECKON JHEPrud AJIs
IPOMBIIIIEHHOr0 TNPEAIpPIATHS, B paMKaX KOTOPOH BEIOOpP KOHTPOIMPYEMBIX
oKa3aTelel ¥ MeTOJIOB AHAIIW3a OCYILECTBIIAETCS C yY4eTOM OTPACeBOH CrielHpUKH
IPOM3BOJICTBA, XApaKTEPHCTHK OJIEKTPOMOTPEONCHHS M BO3MOXKHOIO yuepoa,
00yCIIOBIEHHOTO OTKIOHEHMAMH ITOKas3aTeNlell KauecTsa SIEKTPUYECKON SHEPTUU OT
JOITYCTUMBIX 3HAYEHHM.

Bo BTOpOii riaBe paccMaTpUBAETCS METOJ aHaIM3a KavecTBa DIIEKTPUIECKOM
SHEPTHH C HCIOIB30BaHMEM IPOCTPAHCTBEHHOI'O BEKTOPA. [TpennoxxeHHBIM MOIXOM
MO3BONSIET [EpeHTH OT WHIMBUIYanbHOH ONEHKHM IOKasaTeNel KauecTsa
SIIEKTPUYECKOW JHEPrMM K HHTErpallbHOMY aHAJNU3y (GOpMBI  UCKaKEHHOIO
HanpsokeHus.  [loka3aHo, YTO  IPUMEHEHHE  MPOCTPAHCTBCHHOTO  BEKTOpPa
obecrieunBaer Ooyiee TIyOOKOe IIPENCTaBICHHE O KOMIUIEKCHOM BO3JICHCTBHH
3EKTPOMATHUTHBIX NOMeX Ha (OopMy HAIPSDKEHHS W MOXET HCTIOIb30BaThCH A
ABTOMATH3MPOBAHHOTO BBHISBIEHHS HApyLUICHHH KavecTBa JJEKTPUIECKOH JIHEPIHUH
KaK B YCTAHOBUBIIIMXCS, TAK U B IIEPEXOJHBIX PEXUMAX.

Tperbs ri1aBa MOCBSIIEHa Pa3pabOTKe METONOB OIIEHKH IPOCTPAHCTBEHHOM U
BpEMEHHOW KOTepeHTHOCTH TOKOB M HANpsHKCHWH B 3ajladax aHannsa KauecTsa
SEKTPHUECKOM DJHEPrMM B  CHCTeMaX OJEKTPOCHAOXKCHHS — IIPOMBIIIICHHBIX
npeanpuaTuii. Ha ocHOBe IPOBENEHHOrO aHanU3a IIOKA3aHO, 4TO TPaJMIHOHHBIC
ANTOPUTMEl OLIEHKH IapaMEeTPOB HANpPsOKEHWS, OCHOBAHHBIE Ha IHCKPETHOM
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npeo6pazopanuu Dypbe, IPEANIONAraoT CHHYCOUNANBHYIO U HEH3MEHHYIO B OKHE
HaGMIONEHHUsT MOIeNb CHTHaja, BCIEACTBHE 4Yero B YCJIOBHAX IIEPEXOITHBIX
TIPOIIECCOB, CONPOBOXAAIOIIMXCS M3MCHCHMAMM aMIUIMTYIBl M dbaszoBoro yria,
BOHHKAIOT OIIMOKMA HM3MepeHHs. B CBsi3M ¢ 3TUM OOOCHOBAHO HCIIOJIB30BAHUC
ABTOKOPPETSIHOHHBIX U B3aMMHO-KOPPEAIMOHHBIX (YHKIMH, Kak HHCTPYMEHTA
BBISIBIICHUs WMCKaKEeHUH (JOPMBI TOKOB M HANPsHKEHWM M OLEHKM HapyIICHHA MX
xorepeHTHOCTH. CyILIeCTBEHHBIM Pe3yJIbTaTOM ITIaBbl ABJISACTCS pa3paboTKa MeTo/a
OIIEHKH  IPOCTPAHCTBEHHON  KOTEPEHTHOCTH  IPOCTPAHCTBEHHO-PA3HECCHHBIX
CHTHAIIOB HAIpPSDKEHHH Ha OcHOBe Kooddmiuenta koppeistiuy. llokaszaHo, 9TO
BenWurHa KOS(QOHUIMEHTa KOppeISIHM MOXeT ObITh HCIOJB30BaHa — KakK
KONIHYECTBEHHAs XapaKTEPUCTHKA CTETeHH COOTBETCTBHS CHHYCOW[ HANPSDKEHHH 1
Kax 0606IIeHHEIH TOKa3aTellh KauecTBa IEKTPUIECKON SJHEPTHH.

B ueTBepTOli raBe UCCIETOBaHbl OCOGEHHOCTH MUPPOBOH 06PabOTKH TOKOB
¥ HaNpSKEHMH B CHCTEMaxX 3JEKTPOCHAOXKEHMS HPOMBINIIEHHBIX TpEATPUSTHH.
Oco6oe BHEMAHHME YIENEHO TOYHOCTH CHHXPOHH3UPOBAHHBIX BEKTOPHBIX H3MEPEHUH
¥ BIHSHUIO IPOILETyPHl M3MEHEHHs HYacTOThl JMCKPETU3ALMH Ha NOCTOBEPHOCTH
pe3yNbTaTOB MOHHMTODHMHTA KadecTBa JJEKTPHYSCKOH DSHEpPruH. [TokazaHO, 4TO
rudposasi 06pabOTKa CUTHATIOB TOKOB ¥ HAIPSUKEHUH IPOMBIIIIEHHON YaCTOTEL IPK
peanu3allii MPOLEAYPH AeLUMAlMi JOJDKHA OCYIIECTBISTBHCS C 00s13aTeNIbHBIM
yaeToM TpeboBanuit korepenTHOCTH. HecoOmonenue faHHBIX TPeOOBaHNH PUBOJHAT
K BO3HHKHOBEHHIO IIOTPEIIHOCTEH IIpH OLEHKE MNapaMeTpoB aHaJIU3HUPyEeMOro
HAaIpsKeHus. Jljs IOCTPOEHMA CHCTEM aJIallTHBHOTO MOHMTODHHIA KauecTBa
SNEKTPUYECKO} SHEPTHH, HCIONB3YIOMMX IEIMMAIHI0, HeOOXOIUMO YHTHIBATD
COCTAaB 3NEKTPOIPHEMHHKOB TIPOMBIIUICHHBIX NPEANPHUATHH ¥ OCOOEHHOCTH
PEXKUMOB X (HYHKIIMOHHUPOBAHMUS.

Isitas riaBa QUCCEPTAMOHHOM paboThl MOCBAIeHa pa3paboTke IOJXO0MIO0B K
OpraHuM3alMy BEIGOPOYHOTO KOHTPONS IPH MOHHTOPHHIC IOKasaTesied KauecTsa
slTexTpudeckoit sHeprud. OTMedeHO, YTO AN CTAlMOHAPHBIX  PEXKHUMOB
)YHKIIHOHHPOBAHHUS TPOU3BOICTBEHHBIX IIPOIECCOB HEIPEPBIBHBIA MOHMTOPUHT
KauecTBa SJIEKTPUYECKOH DHEprvM He BCerJa SBIAETCS ONpaBiaHHBIM. B cBA3d ¢
3THM B TVIaBe NPEIJIOKEH MOJIXO0J, OCHOBAHHBIM Ha HCIONb30BAHMU IPOLCIYPDI
BEIGOPOYHOrO  CTATHCTHYECKOrO  KOHTPOJS, — &J@NTHPOBAaHHBIM K  3ajavaM
MOHHTOPHUHTA KavecTBa eKTpHIecKok sHepruu. CyliecTBeHHOE BHUMAHKUE YCTICHO
paspaboTKe MeTola MOCHIEeNOBATENLHOTO BEIOOPOYHOrO KOHTPOJIA 0000TIIeHHOTO
[OKa3aTeNsi KadecTBa DJIEKTPUYECKOM 3HepruH, (GOPMUPYEeMOro C yUETOM BECOBBIX
K09(Q(GUIMEHTOB, OTPAKAIOMINK BEIMYMHY ymepda OT OTKIOHEHHsS OTACNBHBIX
mokasareiieii. B KkayecTBE MAaTeMaTHUYeCKOTO ammapara HKCIIOJIb30BaHa NpoUeaypa
[10CTIEIOBATELHOTO aHAIW3a Balbia, MO3BOJSMONIAs HA OrpaHMYEHHOM OO0beMe
HaGMIONeHH NPUHEMATH peIIeHHe O AONYCTUMOCTH JMOO HEIOIyCTHMOCTH
OTKJIOHEHMH, KaK 000OIEHHOro MOKa3aTeNs KauecTBa dIEKTPUYECKON SHEPrHuH, TakK
¥ OTJIEIBHBIX TI0Ka3aTellell 10 KOJHYSCTBEHHOMY UM allbTePHATUBHOMY IIPU3HAKAM.

B miecToii riaBe paccMaTpHBAETCs IPUMEHeHHe KOHTPONbHBIX KapT IlyxapTa
IS CTAaTHCTHYECKOrO aHaih3a IoKasaTeliedl KadecTBa DIEKTPUYECKOH OSHEPIHH.
TToka3aHo, YTO IPH CTAI[HOHAPHOM XapakTepe TeXHOIOTMYECKOTO MPOLEecca TaKOH
IOMXOX TMO3BOJNAET IEPEeHTH OT HENpepHIBHOIO MOHMTOpMHra K  Oomee
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SKOHOMUYHOMY TIEPUOIAYECKOMY KOHTPOIJIIO, cOoXpaHss BO3MOYKHOCTB
CBOEBPEMEHHOTO BBIABICHHS H3MEHEHHA KauecTBa DIEKTPUUECKON OJHEPTHH.
Peayuzanys JAHHOIO METOAa MOHUTOPHHIA OCHOBaHA Ha IIPUMEHEHUN WHCTPYMCHTA
aHamM3a X-KapT CpeqHMX 3HaueHMd u R-kapT pasMaxoB aHANU3MpyeMOro
roKazareis, 10 JUHAMUKE H3MEHEHUS! KOTOPBIX OLIEHUBAIOTCA IOABJICHNE IPU3HAKOB
BBIXOIA 32 JOMYCTHMbie TIpaHHIBI, W (OPMHpYeTCs DpeIleHHe O pealu3allii
BHEOUEPEHOTO0 BHEIOOPOYHOrO KOHTPOJS [AHHOIO IOKasaTelld. Ha npumepax
aHAJIA3a OTKJIOHGHHWS YacTOThHI MW OTKJIOHEHHS HalpsUKeHUS I[I0Ka3aHo, HYTO
KOHTPOJIbHBIE KapThl IO3BOJSIOT BBIABIATE H3MCHCHUA roxasaTresyiedl KadyecTBa
SIEKTPUYECKON OSHEPrHM M ODOCHOBBIBATH PEIICHHE O HEOOXOJIUMOCTH  HX
yYaIIeHHOTO0 KOHTPOJIS MIIK NEPEX0/ia K IOCTOSHHOMY MOHUTOPHHIY . [TpakTruecKuM
pe3yNbTaTOM TIJIaBBl SIBJSIETCS IIPEIIOKCHUE CTPYKTYpPHOH CXeMBl YCTpOMCTBa
ABTOMATH3MPOBAHHOTO aHANM3a KauyecTBAa OJIEKTPUYECKOH OSHEPruM Ha OCHOBE
KOHTponbHBIX KapT [llyxapra, OpUEHTHPOBAHHOIO Ha HCIIONB30BaHHE B CHCTEMax
5IIEKTPOCHAOKEH)S IPOMBIIUIEHHBIX IPEATPUSITHH.

B ceapbMoil rjaBe IPHUBEIEHBI DPE3yNbTAThl MPAKTHYECKOro IMPUMEHCHHSA
pa3paboTaHHBIX B JMCCEPTAllMM METONOB MOHHTOPHHIA KadeCTBa JJIEKTPUUECKON
SHEPruM NPHMEHHUTENBHO K  CHCTeMaM SIIEKTPOCHAOXKEHHS — JeMCTBYIOUIMX
IPOMBIIIIEHHBIX HPEINpUATHHA. PaccMaTpuBaloTCs pPe3yNbTaThl IPAKTHHECKOro
IPAMEHEHUsT TIPEUIOKEHHBIX METONOB MOHHUTOPUHIra KaiecTsa IEKTPUIECKON
SHEPIMH C Y4eTOM COIIOCTaBIEHHUsS [ONYyYCHHBIX pE3ylbTaroB C JAaHHBIMU
MHCTPYMEHTAJIBHOTO  OOCIENOBaHWs  IPOMBIIUIEHHOrO  MPEANpHATHA,  HTO
TIOATBEPXKNAET B  IIOCIEACTBHH  aI€KBAaTHOCTb  PE3YJIbTaTOB  pead3alln
IpeTIOKEHHBIX METOLOB MOHHUTOpHWHIa. IIpoBoguTCs aHaNu3 BIMSHUSA IIpolecca
IerMaIiil  Ha  JOCTOBEPHOCTH  pe3yJIbTaTOB ~ MOHHUTOPHMHIA — MCCICAYSMBIX
Hokaszaresiell KauecTBa DIIEKTpHYeCKol sHeprud. JaHHBIM pasfen MOATBEPXKIAcT
IPAKTHYECKYIO COCTOSATENHHOCTEL IPE/VIONKEHHBIX METOMOB M WX MPHKIJHYIO
peanus3yeMOCTb.

B 3axsrouennu o0001IeHEl OCHOBHBIE HAyYHBIEC U MPAKTHYECKUE PE3YJIbTaThl
BBITIIOJIHEHHOTO HCCIIeoBaHus. BBIBOIBI  C(HOPMYIMPOBAHBI  MOCIEAOBATENIEHO,
JIOTHYIECKH 0GOCHOBAHBI M OTPAXKAIOT BKJIAJ[ aBTOPA B PellleHNe HAyYHO-TEXHHICCKOH
npo6IIEMBI, CBSI3aHHOM ¢ pa3pabOTKOH afanTHBHBIX METOJOB MOHUTOPHHIA KadeCTBa
INEKTPHYECKOd DSHEPrMM B CHCTEMax SIEKTPOCHAOKEHHS — MPOMBILILIEHHBIX
IIPEIIIPUATHAN.

TIpuIoKeHHsl CONEPIKAT aKThl BHEIPEHHS PE3yIbTATOB UCCIIeTOBAHMI.

ABTopedepar IHCCEPTALMM COLEPXHUT BCE HEOOXOAMMEBIC MOSCHSAIOIIME
MaTepuanbl W BIOJHE OTpaXaeT COJepXKaHHe BBIIOIHEHHOTO  HaydHOI'O
WCCIIeIOBaHUs,.

Crenenns 060CHOBAHHOCTH H JOCTOBEPHOCTH HAYYHBIX IOJIOMKEHHUH,
BLIBOJIOB H PeKOMEHIALHM
IIpescTaBieHHbIe B AUCCEPTALMOHHON paboTe HaydHbIE MOJOXKEHHUS, BEIBO/IBI
M DEKOMEHJAHUH SBISIOTCS B JOCTATOYHOM CTereHH OOOCHOBAaHHBIMU M
JOCTOBEPHBIMH. MX JOCTOBEPHOCTh OOECIEYHBAETCS KOPPEKTHOH TTOCTaHOBKOM
HCCIEe0BATeNbCKMX 3aJla4, WMCIONB30BAaHUEM COBPEMEHHOI0 MAaTEMAaTHYCCKOTro
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anmapara, BKTIOYAIOMET0 METOJBI TEODHH BEPOSTHOCTEH, MaTeMaTHIeCKON
CTATHCTHUKH, KOPPEISIHOHHOTO aHAIA3a ¥ MMHUTALOHHOI0 MOZIEIUPOBaHNS, a TAKoKe
COTIOCTABIICHHEM TEOPETHYECKUX pPEe3yJbTaTOB C aHHBIMH OKCHCPHMEHTAIBHBIX
VICCIIETOBAHUH ¥ PAKTHYECKOH anpobanuy. ABTOp He OTpaHHIMBAETCS pa3palboTKOu
TEOpeTHYECKMX MoOJeNedl, a JOBOOWT pesylbTaThl [0 YPOBHA aJTOPUTMOB,
CTPYKTYPHBIX pELIeHHil YCTPOHCTB M NPAKTHYECKOH MPOBEPKH Ha peabHBIX
IIPOMBIIIUIEHHBIX ~ 00BEKTaX. OTO  CBHIETENBCTBYET O  BBICOKOM  YPOBHE
JIOCTOBEPHOCTH TIONYYEHHBIX PE3y/IbTaTOB M UX IIPUKIAIHON 3HAYHMOCTH.

HayuHasi HOBH3HA N0JI0XKEeHHHi, BLIBOJOB H PeKOMeHAAIMH

K wuxciy Haubonee CyIIECTBEHHBIX HAYYHBIX [OJIOXKEHHH, BBIBOLOB U
pEeKOMEHIalui, CONEPXKAIUXCS B JUCCEPTALHOHHOK pabote, ciemyeT OTHECTH
ClIeAyIOITHE pe3yJIbTaThl:

1. Pa3paboTanbl TEOPETHIECKHE OCHOBBI aalITHBHOIO MOHMTOPHHIA KaueCTBA
SNEKTPUYECKONl DJHEpPrMM B CHCTEMax OJIEKTPOCHAOKEHMs — HPOMBILUICHHBIX
NPEANPUATHN,  YYMTHIBAIOIIHAE  OTPACIEBYIO cuenudUKy IPOMU3BOJACTBA U
XapaKTEPUCTUKH TEXHOJOIMYECKOTo Iporecca.

2. TpensioskeHbl HOBBIE METOIbI aBTOMATH3MPOBAHHOIO aHajin3a KadecTsa
3IIEKTPUYECKON SHEPTUU Ha OCHOBE IPOCTPAHCTBEHHOIO BEKTOPA, oOecreurBaronIne
KOMIIIEKCHYIO OIIEHKY MCKaXXeHUH HaIPsHKEHHUs B PeXKUME PEAIBHOrO BPEMCHH.

3. TpeioeH KpUTEpHi TOCTOBEPHOCTH IHpoBOH 00pabOTKK CHIHAIIOB IPHU
W3MEHEHHH YacTOThl JMCKPETH3aIdH, IIO3BOJSIONMA  yYUTHIBATE  BIMSHHC
JeEMAIIIY Ha Pe3yIbTaThl MOHUTOPHHIA Ka4eCcTBa 3IEKTPUICCKOM SHEPTHA.

4. PazpaboTaH METOI OLEHKH HPOCTPAHCTBEHHOM KOTEPEHTHOCTH TOKOB U
HanpsHKEHUH, ITO3BOJISTFOLIIN A YUYUTHIBATh creruduxy BO3IEHUCTBUS
SIEKTPOMATHUTHBIX TIOMEX U OCOOEHHOCTH (YHKIMOHHPOBAHHUS IIPOMBILIIICHHON
Harpy3KH.

5.PaspaboTan MeTox BBIOOPOYHOrO  ABTOMATH3MPOBAHHOIO  KOHTPOI
XapaKTEepUCTHK HAIPSDKEHUS Ha OCHOBE MPOLENyphl MOCIEN0BATENBHOrO aHaNN3a
Bambza, oOecreuMBaroyil COKpalleHHEe BpPEMEHM TPUHATHA PCIICHHS IpU
BEISBIICHHH cO0eB B paboTe 000pyIOBaHMI.

6. PazpaboTan MeTOf aHa/IM3a KayecTBa DJIEKTPUYECKON SHEPIUH Ha OCHOBE
koHTponbHEIX KapT Illyxapra, mO3BOJNSIONMA TNPOTHO3MPOBATH  BO3MOXXHBIC
OTKJIOHEHMs ToKazaTesjel KadyecTBa SJEKTPUYECKOM JHEPruu Ha CTalMOHApHBIX
uaTepBanax (HyHKIIMOHUPOBAHHUS TEXHOIOTHYECKOro ponecca.

7. lpemioXkeHsl ~ KPUTEPUH  AJANTHBHOTO ~ MOHHMTOPHHIA  Ka4ecTsa
SNEKTPUYECKOM OHEPruH, YYMTHIBAIOI(ME BPEeMEHHBIE M TEXHOJIOIHHCCKUE
0cOBGEHHOCTH PaboTh 060PYJOBAHHMS TIPOMBIIIIEHHBIX IPEAIPUITH.

CooTBeTcTBHE JHCCEPTANHHU 00JIaCTH HCCIE0BAHMA
HAYYHOH CenHaIbHOCTH

CognepxaHue VCCEPTALMOHHONH pabOTHl  COOTBETCTBYET  HANPABICHHIO
yiccIIeJOBaHUM HAy4YHON crenuanbHocTd 2.4.2 - DIEKTPOTEXHUIECKUE KOMIUIEKCHI U
cucteMsl. ITolydeHHbIe Pe3yIBTATEl OTHOCSTCS K BOIPOCAM Pa3BUTHs OOLIeH Teopuu
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5IEKTPOTEXHUUECKIX KOMIUIEKCOB M CHCTEM, MCCIICIOBAHUA paboTOCIIOCOOHOCTH U
KauecTBa (YHKIMOHMPOBAHMS CHCTEM B pasHYHBIX PEXHMaX, IHATHOCTHKH
3IIEKTPOTEXHUYECKUX KOMIUIEKCOB, a TaKKe pa3paboTKy aIropUTMOB d(PPEKTUBHOTO
MOHHTOpHHTra. TakuM 00pasoM, pe3yNIbTarhl JMCCEPTAllMH HAXOMATCA B NpEACiax
06JIaCTH FCCIIEIOBAHMA 3asBICHHON HayYHOU CIICIHaIbHOCTH.

Ha ofcy:xaenne IMpeliaraercsi BbIHECTH  ClleAyloliue  OCHOBHBIC
3aMedaHus ¥ BONPOCHI 10 AMCCEPTANHOHHOMA paboTe:

1. Kakpum o6pazoM B paMKax IpeJyiaraeMoil KOHIENIWH alalTHBHOro
MOHHTODMHTA Ka4ecTBa OJIEKTPHYECKOA OHEPIHM — yYHTHIBACTCA — pasiMiHasd
IOMEXOyCTOHIMBOCTD DIEKTPONPHEMHUKOB, BXOIAIIUX B COCTAB OJHOIO M TOTO 3Ke
TEeXHOJOrMUYECKOTr0 KOMILIEKCa, €CIIA HaXKe OIMHAKOBBIC IIO BENMYMHE OTKJIOHCHHS
HanpsOKEHHs MOTYT IO-PasHOMY BIMATH HA PA3IAiHOC oGopyaoBaHue?

2. B rmaBe 2, Ha OCHOBE IIPOCTPAHCTBEHHOI'O BEKTOpa, INPEAIOKCH
HMHTErpabHbIA HOAXOHN K OLEHKe KadecTsa sIeKTpuueckoit dHepruu. OpHaKOo
BEI3BIBAET AMCKYCCHIO BONPOC O KOPPEKTHOCTH arperupoBaHusi pasiHdHbIX 1O
u3ngecKoll TIPUpPO/E TOKa3aTeNel Ka9ecTBa dIEKTPUIECKON SHEPIUM (oTkIIOHEHHE
HaNpsOKEHMsl, HECUMMETPHs, TapPMOHUIECKHUE WCKa)KEHWs) B eIUHBIA HOoKa3aTens. B
paboTe HENOCTATOYHO IIOAPOGHO PAacCMOTPEHBI BOTPOCH BECOBOM 3HAUYMMOCTHU
OTJENbHBIX COCTABIAIONIMX ¥ WX BIWSHHS HA WTOTOBBHIM I10Ka3aTelNlb, 0COOCHHO B
YCIIOBUSIX Pa3IMYHOMN 9yBCTBUTENHEHOCTH TEXHOJIOTHYCCKOTO 000pyROBaHKSL.

3. B pazgmene, MOCBAIICHHOM aHANX3y MPHMEHEHHsS CHHXPOHM3HPOBAHHBIX
BEKTOPHBIX U3MEPEHHH, aBTOP JeNaeT BBIBOJ O BO3MOXKHBIX 3HATUTEIBHBIX omroOKax
B KOPOTKHX CETSX IPOMBIIIIEHHBIX Npeanpustuii. OnHaKo B paboTe NpencTaBieHo
OrpaHUYEHHOE KOJIHMYECTBO OSKCIEPUMEHTAIBHBIX NOATBEPXKICHUN IOIYYEeHHBIX
pe3yIsTaTOB, a TakXe HEJOCTaTOYHO IOAPOOHO PACCMOTPEHBI YCIOBUSA, IIPH
KOTOPHIX aHHbIE OIIMOKH MOTYT ObITb MHUHHMHM3HPOBAHBI 33 CHET MOBBIMICHUA
TOYHOCTH HU3MEPUTEILHEIX KaHAJIOB.

4. Kax aBTOp OOGOCHOBBIBAET BBIOOD KOJMYECTBEHHOIO M ajlbTEpPHATHUBHOIO
NIPU3HAKOB B PAa3NHYHBIX BAapHAHTAX IIOCIENOBATENBHOIO KOHTPOIL, M B KaKHUX
YCIIOBUSIX KaXKIBIH M3 3TUX IOAXOJ0B OKa3hIBACTCS Goree MPeaNOYTUTENLHEIM ISt
OIEHKH KauecTBa 3JIeKTPHYECKON SHEPIUun?

5.B muccepTalMOHHOM paboTe IpeijiaraeTcs HCIONB30BAaHNE KOHTPOIBLHBIX
kapT lllyxapra B KkadecTBe MHCTPyMEHTa aHaju3a T[apamMeTpoB KadecTsa
SIEKTPHYECKO OJHEPrMM B CHCTEMaX OJEKTPOCHAOKEHHS — POMBIIUICHHELX
NpeANpusITHA. B CBA3M ¢ 3TUM NPEACTABIIAETCSA 11e7eco00pa3sHEIM YTOUHHUTD, B KAKOH
CTEIEHH Mpe/IoeHHas ABTOPOM a[alITallis KOHTPOIBHBIX KapT IllyxapTa BHIXOIHUT
3a PAMKHM X TPAJUIMOHHOTO NPUMEHEHHUs], Kak CPe/ICTBA CTATUCTHICCKOTO KOHTPOJI
TeKyI[Ero COCTOSHHsS IPOLecca M MOXET OBITh HCIONb30BaHa B KaueCTBe
MHCTpyMEHTa  NPOTHO3HOM  JMArHOCTAKK  YCTOMYMBOCTM W Ka4ecCTsa
3JIeKTPOCHAGKEHNS TEXHOIOTHIECKOro 060py 10BaHMUS.

6. B pabore OCHOBHOe BHMMAaHME YICJICHO MOHHTOPDUHIY M AHArHOCTHKE
KadyecTBa IeKTpudeckoil sHepruu. BmecTe ¢ TeM IPEACTABIACTCA 11eJ1ecO00pa3HBIM
yTOYHHTh, KakuM o0Opa3oM pe3ynbpTarbl, MONydaeMble C  HCIOIL30BAHNEM
IIpe/IO’KEHHBIX ~ MeTO0B (B YACTHOCTH, ODOOIIEHHOro — mokasarens U
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KOTepPEeHTHOCTH), MOTYT OBITH HCIIONB30BAaHbI JUisl (POPMHUPOBAHMS YHPABIAIOLIIX
BO3JEHCTBAM B CHUCTEME JIIEKTPOCHAOXEHHMs, W IPEeayCMaTpUBAeTCs JIM B paMKax
KOHIIETIL[AH [IEPeX0]] OT MOHUTOPUHTA K aKTHUBHOMY YIIPABIEHHIO PEXKUMaMH?

7. Tlo-BUAMMOMY, 3Hash TEXHOJOTMYECKHH IIPOIECC, MOXKHO IPOTHO3UPOBATH
HAa OCHOBE BBEIEHHBIX KOMIUIEKCHBIX IIOKa3aTeled OXuJaaeMoe KadeCTBO
3]IEKTPOdHEPrHH. B muccepTaly HE OTMEYCHO, HACKOJIBKO 3TO OCTIKUMO.

3akJ/i04yenue

Iluccepranponnas pabora CeBocThsHOBa AJyiekcaHapa AJeKCaHIPOBAYA
«AanTHBHBIA MOHMTODHMHI KadyecTBa DJJIEKTPUYECKOW OSHEprud B CHUCTEMaX
5IEKTPOCHAOKEHHsT POMBIIIIEHHBIX —TNPEANPUSITHNR»  ABIACTCA 3aBEpIICHHON
Hay4HO-KBaTM()UKAIIMOHHOH pabOTOH, B KOTOpPOM peIIeHa Hay4HO-TEXHHYeCKasd
npobjieMa, UMeroIlas CylIeCTBEHHOE 3HaUYeHHe IJIs SHEPro- U pecypcocOepekeHus B
SKOHOMHKE CTPaHBI IOCPENCTBOM pa3paboTKu OOIIMX IMPHHIUIIOB OLEHKH KayeCTBa
5TEKTPOIHEPTHU IO COBOKYITHOCTH OTHENBHBIX €ro MOKa3aTeaeH, 4TO MO3BOJIACT
ONTHMU3UPOBATH MEPOINPUATHUS 10 KOMIIEHCALMK BO3MYIICHUH, CHIKas TEM CaMbIM
TIOTEpH DJEKTPOIHEPTHH U IIOBBIIIAS CTAOMJIBHOCTH TEXHOJIOTMYECKHMX IPOIECCOB
npexnpuatuii. 1o ypoBHIO HaydHONW HOBU3HBI, TEOPETHYECKOH H MPaKTUIECKON
3HAYUMOCTH, CTEIIEHH 00O0CHOBAaHHOCTH U JJOCTOBEPHOCTH ITOJIy4CHHBIX PE3YJIHTATOB,
a Tarxke ITOJMHOTE anpobaluy U IMyOIUKAIld OCHOBHBIX IIOJIOXKEHHH IUCCEPTalMsA
yIoBieTBOpsAeT IMyHKTaM 9-14 «[lonoxkeHHs O NPHCYKIEHAN YYEHBIX CTeHeHeH,
IpenbABIIEMBIM K IHCCEpTAllsIM Ha COMCKaHME YYCHOM CTEeNeHH [OKTOpa
TeXHWYECKHX Hayk, a ee aBTop, CeBOCTBIHOB AJeKCaHIp AJIEKCaHAPOBUY,
3aCIy)KUBAE€T MPUCYXKICHUS YYEHOM CTENeHH JOKTOpa TEXHHYECKHX HAyK TIO
CrenuanbHoCTH 2.4.2 — « DNeKTPOTEXHUYECKHE KOMITJIEKCHL K CUCTEMBI».

OduUUHaTEHBI ONIIOHEHT: MOKTOp TEXHHYIECKHMX HayK, mpodeccop, npodeccop
kabenpsl «Dnextpudeckue craHmum» uM. B.K. [llubanosa ®DenepaabHOrO
rocyJapCTBEHHOTO  GIOMKETHOro  00pa3oBaTENbHOIO  YUPESKAEHMS  BBICIIETO
o6pazopanus «KazaHCKuit roCyIapCTBEHHBIH SHEPTETHIECKUH YHHBEPCHTET»
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| ~ 04.05. 26
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