OT3bIB

O(HIMATBHOTO ONIIOHEHTa JOKTOPA TEXHUIECKHX HAYK,
npogeccopa BopoTHuukoro Banepus Dnyaprosuua
Ha ccepTanuio CeBOCThSIHOBA AJIEKCAHAPa AJleKCaAHIAPOBHYA
«AZaNTHBHBII MOHATOPHHI KAYeCTBA 31eKTPHYECKOH SJHEPIUH B CHCTEMAX
3JIEeKTPOCHA0KEeHHSI NPOMBILLIEHHBIX NPeANPUSITHI», IPEICTABIEHHYO Ha
COUCKAaHHE YICHOM CTEMEHH NOKTOPA TEXHUYECKUX HAYK
0 CICUHANBHOCTH 2.4.2. — DIEKTPOTEXHUIECKHUE KOMIIEKCHI I CUCTEMEI

AKTYaJIbHOCTb TeMbl THCCEPTALMU

AKTyallbHOCTb JAUCCEPTAMOHHOTO MCCIIEN0BaHUs 00y CIOBIeHa COBOKYIHOCTBIO
B3aUMOCBSI3aHHBIX (PaKTOPOB, OTPAXKAIONIUX COBPEMEHHOE COCTOSHHE W TEHICHIUH
PasBUTHS CHCTEM OJIEKTPOCHAOKEHMsS] TNPOMBIIUICHHBIX MNPENIpPUSITHH, a TaKKe
BO3paCTAIOMMH TPEOOBAHHUAMHU K KaUeCTBY IEKTPHIecKoii sneprun (KD) B ycIoBusx
U(PPOBU3ALME B YCIIOKHEHHS TEXHOJIOTHYECKUX TIPOLIECCOB.

B nocnenuue necatunetns HabmogaeTes CyleCTBEHHAs TpaHC)OPMALHS CUCTEM
EKTPOCHAOXKEHUS. ~ NPOMBIIUIEHHBIX — NPENIpPHATAN, CBA3aHHAS C  IIHUPOKHM
BHEIPCHHEM  CHJIOBOM  OJIEKTPOHHMKH,  YaCTOTHO-PETYNHPYEMBIX  IPHUBOJIOB,
IIpeoOpa3soBaTesbHBIX yCTAHOBOK, & TAKKe PACIIpPeleIeHHBIX HCTOYHHKOB TeHEpAIHH.
YkazaHHbIC W3MEHEHUS NPMBOJAT K (HOPMUPOBAHHMIO CIIOKHOH DIEKTPOMArHHUTHON
Cpellbl, XapaKTePU3YIOIISHCs IOBBILNEHHBIM YPOBHEM T'apMOHMYECKHX HCKAKEHHUII,
HeCHMMETpHH (a3HBIX HanpsDKeHWH, (iuKepa, IPOBAIOB U HepeHANpsukeHnii. IIpu
OTOM XapaKTep YKa3aHHBIX BO3MYIUEHMH HOCHT HECTALMOHAPHBIN M CITydalHBIH
XapakTep, YTO CYIIECTBEHHO OCJIOXKHAET MX aHAIN3 U JUATHOCTHKY.

JlomonHuTeNbHEIM  (AaKTOPOM  ABISIETCS  MOBBINIEHHE  UYBCTBHTEIBHOCTH
COBPEMEHHOTO  TEXHOJNOrHYECKOTO O0OpYHOBaHMS K OTKIOHEHHSIM I1apameTpoB
AIMEKTPUUECKOM SHEpTUH. BricokoTouHbIE IIPOU3BOACTBEHHEIE JIVHUHY,
ABTOMATH3UPOBAHHEIC CHCTEMBI YIPABJICHHsS TEXHOJOIMYecKuMHU Tmpoueccamu (ACY
TII), cucTeMbl 4McaOBOrO MporpaMmHoro ympasnerus (UILY) u po6GOTH3MpOBaHHEIE
KOMILIEKCE ~ IPENBABISIOT BCE  Oojlee  JKeCTKME TpeOOBaHHS K  KAadecTBY
aNeKTpoCHabKeHus. Jlake KpaTKOBPEeMEHHBIE HapyIUEeHHs, TaKMe KaK [pOBaIbl
HaIpsOKEHHs, JUIITEITBHOCTBIO B HECKOJIBKO JNECATKOB MHIUTHCEKYH], MOT'YT IPUBOIHUTE
K cbosiM B paboTe 0OOPYNOBaHHMS, OCTAHOBKE TEXHOJOTHMYECKHMX JHHHN M, Kak
CJICACTBUE, K 3HAUUTEIBHBIM 3KOHOMHYECKUM ITOTEPSIM.

CrieflyeT OTMETUTB, YTO TpaJULIOHHEIE MOAXOb K KOHTpomo KD, ocHOBaHHEBIE
Ha MEPHOAMYECKOM HU3MEPEHUMH HOPMHUDPYEMBIX IOKasaTeled B COOTBETCTBHH C
JEHCTBYIOIIUMM  CTAHJapTamy, He  00eCreuHBalOT  HEOOXOJMMOTO  YpOBHS
MH(QOPMATUBHOCTH W ONEPATMBHOCTH. DTH METOLBL, KaK IPABHIIO0, OPHEHTHPOBAHE! HA



(ukcanuro QaxTa NpeBBINICHHs NOMYCTHMBIX 3HAUeHMil IOKAa3aTesieill, ONHAKO He
NIO3BOJIAIOT YYMTBHIBATH COBOKYIIHOE BIMSIHUE Pa3IHYHBIX BHIOB HCKAKCHHH  Ha
pa3sBUTHE aBapUIHBIX CUTyalUMd M analTHPOBATHCS K H3MEHSIOIIMMCS YCIOBHSIM
(YHKLIMOHUPOBAHHUS CHCTEMBEI.

B ycnmoBuwsx mepexona K KOHUENIMM «YMHON» 3HEPreTUKH H LHU(POBOif
TpaHC(HOpMaLKU MPOM3BOACTB OCOOYIO 3HAYMMOCTh NPHOOPETaeT 3ajaua CO3IaHHs
MHTEJIJIEKTYaIbHBIX CHCTEM MOHUTOPHHIA, CTOCOOHBIX (YHKIOHUPOBATH B PEXUME
peaslbHOro BpeMeHH M 00ecIeuuBaTh NPUHATHE OOOCHOBAHHBIX PEIICHHH HAa OCHOBE
aHanM3a JaHHBIX B PEXUME pealbHOro BpemeHu. IIpy 3TOM KIoYeBHIM TpeGoBaHHEM
SBIIACTCS ANalTUBHOCTh TAKMX CUCTEM, 3aKJIIOYAIOIIAsCs B CIIOCOOHOCTH H3MEHSTH
anropuTMe! 00pabOTKH ¥ MHTEPNPETAlMKY MHPOPMAlM B 3aBUCHMOCTH OT TEKYIIEro
COCTOSIHHSI CHCTEMBI 2JIEKTPOCHAOKEHHS M XapaKTePUCTHK HAIPY3KH.

C mnayuyHod TOYKHM 3peHHS, MpobiieMa 3aKmoyaeTcs B HEOOXOMIUMOCTH
paspaboOTKH HOBBIX METOJOB KOHTPOII M aHamu3a KD, yUUTHIBAIOMNX HX
HECTallHOHAPHOCTh U MHOTOMEPHOCTb, a TaK)K€ B CO3JAHUHM KPHUTEPUEB KOMILIEKCHOM
oneHkH K3, orpaxkatoiux ee peanbHOe BO3/leliCTBHE Ha TEXHOJIOTHYECKHE IIPOLECCH.
CymecTByroimye MeETOAbl B 3HAYUTENBHOH CTeNeHH OpPHEHTHUPOBAHBEI HA aHAIU3
OTHCIBHBIX IOKasaTejie W He 00eCHeYrBalOT HHTETPAbHOM OLIEHKH COCTOSHHUS
CHCTEMBEI.

Kpome Toro, cymecTseHHON npobiieMoii sBiiseTcst 00paboTka 60IbIINX 00HEMOB
JaHHBIX MOHUTOPHHTA, [IOCTYMAOIIEH OT COBPEMEHHBIX CHCTEM H3MEPEHHs.
HeobxomumocTh  ofecriedeHnss  BBICOKOM CKOpPOCTH 00pabOTKM JaHHEIX —IIpH
OrpaHUYEHHBIX BBIYUCIUTENBHEIX pecypcax Tpebyer pa3paboTku 3(GHeKTHBHBIX
aJITOPUTMOB, OCHOBAaHHBIX Ha NPHHUUNAX BHIOOPOYHOTO KOHTPOJS, CTATHCTHYECKOTO
aHayIu3a ¥ ONTUMH3AaLUH BEIYMCIUTENBHBIX TIPOLIEHYD.

Taxum O6p330M , aKTYaJIbHOCTh OHUCCEPTALIMOHHOTO HCCIICIOBaHUs
OIpEALIIACTCA:
- HCOGXO,B;I/IMOCTBIO IMOBBIICHUA HaACKHOCTH )41 YCTOﬁQHBOCTH

(GyHKIIMOHUPOBAHHUS IPOMBILIUICHHBIX CHCTEM DJIEKTPOCHA0KEHNS;

- IOTPEOHOCTHIO B pa3paboTKe aJalTHBHBIX METOI0B MOHMTOpHHTa KD;

- HEZIOCTaTOYHOH  pa3pabOTaHHOCTHIO  METOJOB  KOMIUIEKCHOH  OLIEHKH
napameTpoB K3;

- HeOOXOMMOCTBIO TOBBINEHUs d(QHEKTUBHOCTH 00pabOTKM HM3MEpPHTENBHOM
UHpOpMaLIny;

- IPaKTUYECKOH  3HAYMMOCTBIO  CHIJKEHMS  3KOHOMMYECKHX  IOTEPb,
00yCJIOBJIEHHBIX HAPYIICHUSIMI KAUueCcTBa 3JIEKTPOCHA0KEHHU.

Pemenvie yxasaHHBIX 3a7a4 UMEET BaXKHOE Hay4yHOE M NPHKIAHOE 3HAYCHHUE,
TMIOCKOJIBKY CIIOCOOCTBYET Pa3BUTHIO METOJOB HHTEJUIEKTYaIBHOTO MOHMTOPHHIE,
TIOBBIIICHUIO SHEProd)PEKTUBHOCTH U HAJIE)KHOCTH IIPOMBIIIIEHHOrO IPOU3BOACTBA, a



TAKOKE  COOTBETCTBYET IPHOPHTETHBIM HANpPABICHHAM DasBUTUS  COBPEMEHHOM
9JIEKTPOIHEPTETHKH U IIU(PPOBBIX TEXHOJIOTHIA.

Hay4Hast HOBH3HA [10JIOKeHHH H 3HAYMMOCTb TEOPETHIECKHX Pe3yIbTATOB

ABTOPOM BHINOJIHEH [MIyOOKHH M BCECTOPOHHMI aHanu3 MpobJieM MOHHTOPHHIA
K3 B cucremax oneKTpocHaGKEHHsS HPOMBIILUICHHEX HPEANPUATHE U MIpeIoKeH
KOMIUIEKC HOBBIX METOJIOB M IIOAXONOB, OPHEHTHPOBAHHLIX HA TOBHIIIICHUE
AOCTOBEPHOCTH, OIEPATUBHOCTH U aIalTHBHOCTU MPUHATHS DPEIICHWH B YCIOBHSIX
PeabHOTO TIPOMBILIIEHHOTO  3JIEKTPONOTPebIeH . DTO IMO3BOIHIO C¢(HOPMHPOBATEH
Hay4YHO 00OCHOBAHHYIO KOHLIEILIHIO a[alTUBHOIO MOHUTOpHHTa KD, 00Be IUHSIOTILYIO
METO/BI KOMIUIEKCHOTO aHaii3a (GOPMBI HAIPSIKEHHS, OLIEHKA KOTE€PEHTHOCTH TOKOB 1
HanpsDKeHud, UQPOBOH 0OpabOTKH CHUTHANOB, BBIOOPOYHOTO CTATHCTHUECKOTO
KOHTPOJISA ¥ IPUMEHEHNs] KOHTPOJIBHBIX KapT.

B nuccepTanuy mojtydeHs! pe3yIbTaThl, HMEIOLINe HayYHyO HOBU3HY, Haubosee
3HAYMMBIMH, U3 KOTOPBIX SBJISIFOTCS CJIEIYIOLIHE:

1. Paspabomka  Konuenuyuu  a0AnmMuUEHOZ0  MOHUMOPUH2G  Kayecmeéa
INEKMPUYECKOUl IHEP2UU.

BriepBeie chopMynupoBaH M TEOPETHYECKH OOOCHOBaH MOAXOM K aJaNTHBHOMY
MOHMTOPHHTY KO, OCHOBaHHBIM Ha ydYeTe IMHAMHYECKOTO H3MEHEHMS PEKHMOB
paboThl CHUCTEMBI 3IIEKTPOCHAOKEHHS, OTPACIEBOH CHENU(HKH TEXHOJIOTHYECKOIO
000pyNOBaHUs U PA3NIUYHON TyBCTBHTENBHOCTH SJIEKTPOIIPHMEMHHUKOB K OTKJIOHEHHSIM
I1apaMeTpOB HaIIPSHKEHUS.

HoBu3Ha HaHHOrO MOAXOAa 3aKII0YAeTCs B IEPEXOJE OT CTATHUECKOM OIEHKH
IIOKa3aTeeil KayecTBa K X MHTEPNPETAlMy, IPH KOTOPOM KPUTEPHH HOIYCTUMOCTH
ONPENENAOTCA HE TONBKO HOPMATHBHBIME 3HAYEHUSIMH, HO M  YCJIOBHAMH
(QyHKIIMOHMPOBaHUS KOHKPETHOTO IIPOU3BOICTBEHHOrO IIPOIIecca.

2. Beedenue 0000uienn020 nOKa3amensn Kauecmea 3.1eKmpuiecKkoii Inepauu

IIpemnoxeH HOBBIH cocob KoMILIeKcHOM onernkr KO Ha ocHoBe dopMupoBaHms
OOODIIEHHOTO TIOKa3aTeNsl, yYUTHIBAIOIIEr0 COBOKYITHOE BIMSHHE DPa3IHUHBIX BHIOB
HCKaXECHNH (rapMOHUYECKHX, HECUMMETPHH, OTKIIOHEHHN HANPSHKEHHUS U JIp.).

B omimyre 0T CymecTBYIOIMX METOJOB, OCHOBAHHEIX Ha Pa3lelbHOM aHaIH3e
nokasarenield KadecTBa sjexkrpuueckod sHepruu (ITKD), mpemnoeHHBIH ITOIXOX
obecreunBaeT Ooyiee afeKBATHYIO OIEHKY BosiedcTBus KD Ha TEXHOJIOIMYECKOE
000pyOBaHN€e U TO3BOJISET BHISBIATH Ipejell MOMEXOYCTONYMBOCTH 06OpYIOBaHUS
MIPpYU KOMIUIEKCHOM BO3IEHCTBUU OTAENbHBIX TTKD.

3. Paspabomka memoooe OUEHKU RPOCMIPAHCMGEHHOU KO2epeHmHOCIU
CUCHAN08



B pabore mnpeanoxeH HOBBIM Meron aHamu3a KD Ha OCHOBE OIEHKH
IPOCTPAHCTBEHHOH KOTePEHTHOCTH CUIHAJIOB TOKOB ¥ HAIIPSDKEHUN B PA3IHYHAIX y3/Iax
CHCTEMBI 3JIEKTPOCHAOKEHHS.

HoBu3Ha MeTofia 3aKIIOYAeTCs BO BBENCHHM [OHSTHS KOTEPEHTHOCTH Kak
KpUTEpUs CTeTeHH uckaxeHus KO, a Taxke mokasaHa cBsi3b KorepeHTHocTH ¢ KD.

4. Pazpabomxa Kpumepus 00CmogepHocmu YUPpoeoii 06pabomku cuzHanoe

ITpepnoseH HOBBIA KpUTEpHil OLEHKH HOCTOBEPHOCTH Pe3yIbTATOB urppoBoi
00pabOTKH CHUTHAIOB HANPSDKCHWH, YUYMTHIBAIOIMI BIHMSHHE CHIDKEHHS YacTOTEHI
AUCKpeTH3alMy (IeuuMalyu) 0OpM HAIMYAM B CETH BBICIOHX TapMOHHYECKHX
COCTABJIAIOIMX HANPSDKEHUS W M3MEHEHUs. (HOPMEI HANpSDKEHHS B HECTAMOHAPHBIX
pexxuMax paboThl IPOHU3BOICTBA.

HoBU3HAa COCTOMT B YCTQHOBJIECHHH 3aBHCHMOCTH MEXIYy HapaMeTpaMu
nudpoBoil  00paboTKM W TOYHOCTHIO omeHkH IIKD, uTo TmO3BOMNAET BHIGHPATE
ONTHUMATBHbIE  mapaMeTpbl  00pabOTKM  JaHHBIX, MPENOTBPAIaTh  OLIMOKH
MHTEPNPETAMHU PE3YIBTaTOB U KaK CJIEICTBHE MOBBICHTH Ka4eCTBO MOHUTOpHHTra KD.

5. Paspabomka memoooe 6b100poUH020 NOCIEO08AMENbHOZ0 KOHMPOAA

Broepsble  mpemiokeHO — MpUMEHEHHWE — OPOLEAYP  [OCIENOBATENBHOTO
CTaTHCTUYECKOro aHanu3a (B YaCTHOCTH, MeToja Banbna) nyis 3anau Monutopunra K.

HayyHas HOBM3HA 3aKJIIOYAeTCS B aJlalTallid METONOB TEOPUM CTATHCTHUECKHUX
PeIICHUN K SHEPreTHYECKHUM cHCTeMaM, pa3paboTKe alrOpHTMOB, 00eCIIeYHBAIONIHX
COKpallleHHe BPEMEHH HaOMIOAEHNs, CHIDKEHIH 06beMa 00pabaTriBaeMBIX JaHHBIX 0e3
IIOTEPH JOCTOBEPHOCTH.

JlaHHBIA ~ TIOAXON  MO3BOJSET pEATH30BATh MOHHTOPHHT B YCIIOBHUSX
OrpaHUYECHHBIX BBIYUCIIUTENIBHEIX PECYPCOB U BBICOKOI TUHAMHKH IIPOIIECCOB.

6. Ilpumenenue memooos CIMamuUCmMu4ecKoz0 pezyiuposanus (KOHMpoibHble
Kapmol)

Paspabotan crnoco6 amamuza KO ¢ Hcnonb3oBaHHeM KOHTPONBHEIX KapT
Ilyxapra, afanTHpPOBaHHBIX K 3a7ia4yaM MOHHTOpHHTra KD.

HoBusHa 3aKiIFo4aeTcs B INEPEHOCE METONOB CTATHCTHUYECKOTO YIIPaBJeHHUs
Ka4yeCTBOM TpPOIYKUMH B OONacTb SHEPTeTHKH, (OPMHPOBAHHH KPUTEPHEB
oOHapyxxeHust oTkIoHeHHH KD Ha OCHOBe CTATHCTHYECKHX 3aKOHOMEPHOCTEH U
BO3MOJKHOCTH IIPOrHO3MPOBAHUS MEPEXOfia K PeallM3ally NMPOLEIypsl HEIPEPEIBHOIO
MOHUTOPUHTA.

7. Paspabomka CmpYKmMypHbIX cXeM U aI20PUMMOE (YYHKUUOHUDOBAHUA
ycmpoicme a0anmuerHo020 MOHUMOPUH2A

ITpenmnoxeHs! CTPYKTYpPHBIE CXEMBI H aJITOPUTMBI GYHKIIMOHUPOBAHHS yCTPOHCTB
amantuBHOro Mouuropunra KD, obecneunBaroliye HHTErPAlUI0 METOMOB aAHAIN3A,
peanusaluio B peaJbHOM BpPEMEHH, MAaclITabMPyeMOCTh [UIl pa3IdYHEIX THUIIOB
TIPEATIPHUATUN.



HoBu3zHa COCTOUT B CUCTEMHOH MHTErpaliu pa3paboTaHHBEIX METOLOB B €OUHBI
KOMITJIEKC.

B cOBOKYIHOCTH IMOJIy4€HHBIE pe3yNbTaThl POPMHPYIOT HOBEIN HAYYHBIN IIOIXOJ
K MouuTopuHry KO, orinMuaromuiics afganTUBHOCTBIO, KOMILIEKCHOCTBIO aHalln3a,
HCIIOJIb30BAHHEM COBPEMEHHBIX METOJOB 00pabOTKHM CHTHAIOB M CTATUCTHUKH,
OpHeHTaluel Ha peajibHble YCIOBHs (QYHKIHOHHPOBAHMS CHCTEM JJIEKTPOCHAOKEHMS
TIPOMBIIICHHBIX PEANPUSITHIA.

Pa3paboTanHBle TOJIOJKEHUS PACIIMPSIOT CYIIECTBYIOIME TEOPETHYECKUE
IIPEJICTABIEHU M CO3JAal0T OCHOBY Ui IIOCTPOCHHS WHTEJUIEKTYAJbHEIX CHCTEM
MoHHUTOpUHTa KD HOBOrO MOKOJICHU.

IIpakTHYecKasi 3HAYHUMOCTH AUCCEPTALMH

IIpakTdeckas 3HAYMMOCTH IUCCEPTALIMOHHOM paboTel CeBocThsHOBa A.A.
3aKJIIOYaeTCsl B pa3paboTke M JOBEISHUM [0 YPOBHS WHXKCHEPHOIO INPUMEHEHUS
KOMIIJIEKCa METOJOB, aJrOPUTMOB M TEXHWYECKUX pEHICHHH, OPHEHTHPOBAHHBIX Ha
NOBBIIEHHE S QPeKTUBHOCTH MOHMTOpMHTa KD B cHcTeMax 3eKTpocHaGKeHUS
IIPOMBIIUIEHHBIX TpeAnpusaTuil. PaspaboTaHHBIE METONBI MO3BOJIAIOT IEPEHTH OT
(opManbHOrO KOHCTAaTHPYIOIIETO KOHTPOJII K COICPIKATENIbHOMY TEXHOIOTHUECKH
OPHEHTUPOBaHHOMY aHanu3y KO, NpH KOTOpOM OlEHKa MOIMYCTHMOCTH OTKJIOHEHH
OCYIIECTBIIIETCS. C YYETOM ITOMEXOYCTOHUMBOCTH KOHKPETHBIX 3JIEKTPONPHEMHHKOB,
pexuMa QyHKIMOHHPOBaHKs 000PYA0BaHMS U BEPOSTHOCTH BOSHUKHOBEHHUS YIIEPOOB.
OTO cO3[aeT MpaKTUYeCKUe NPEANOCHUIKH JJISi TIOCTPOEHHUS adalTUBHEIX CHCTEM
MOHHTOpPHHIra, OOECHeUNBaIOIIUX HE TONBKO (GUKCAIMIO HapyIIeHHi, HO U
CBOEBPEMEHHOE BBISBIIEHHE I[IpeaBapUiiHBIX COCTOSIHUIM, CIIOCOOHBIX TNIPHBECTH K
cO0sIM TEXHOJIOTMYECKOI0 Mpoliecca, HEJOOTIYCKY MPOAYKINH, YXYALIIEHHIO KayecTBa
BBIITyCKaeMOH MpoIyKIUHK JINO0 COKpAIlEHHIO pecypca JIeKTPooOopy IOBaHus.

ITpaxTHuecKas 3HAYUMOCTh JUCCEPTAllMU IOATBEPXKAACTCS TEM, YTO aBTOPOM
IPEMJIOKEHBl  CTPYKTypHBIE CX€MBI M  INPHHLMIBL  IIOCTPOEHHS  YCTPOMCTB
aBTOMATH3UPOBAHHOTO MOHMTOpUHra KO, OpHeHTHpOBaHHBIE Ha MCIIOJH30BAHUE B
peaIbHBIX CHUCTEMax dJIEKTPOCHAO)KEHHs TIPOMBILIUIEHHBIX MPENNpUiTHii. IT0
CBUJIETENIBCTBYET O TOM, UTO PE3YJIbTAaThl pabOTHl HE OrPaHUIUBAIOTCS TEOPETHUECKUM
YPOBHEM, a JOBEEHH! [0 CTaIly TEXHHUECKH PeaIM3yeMbIX PeIleHu, MPUTOIHBIX LT
BHEJpEHUss B HWHPOPMALMOHHO-U3MEPUTENbHbIE W  YIPaBIIOMIHE  KOMILIEKCH
MIPOMBILIUIEHHON dHepretuku. Hanuume TakuxX CXeMHBIX peIIeHHN CyHMECTBEHHO
HOBBHIIIAET WH)KEHEPHYIO LIEHHOCTh JUCCEPTALlH, NOCKOJIBKY 00JieryaeT TPaHCIISIIHIO
Hay4HBIX Pe3yJIbTaTOB B IPAKTUKY MPOEKTUPOBAHUS U IKCILTyaTaIliH.

[IpakTudeckass  IEHHOCTh  JUCCEpTalldd  IOATBEPXKIEHA  pe3ysibTaTaMu
sHepreTuyeckux obcienopanuii W anammza ITKD Ha 3HAYUTENEHOM YHCIE PealbHBIX
00bexToB. CormacHo aWccepTalldy, pa3paboTaHHBIE METOIBI KCIOJB30BAIHCH IIPU



obcnenoBannn 6onee 100 06BEKTOB, B TOM YHCIIE IPOMBILLIEHHEIX IIPeANpHITHH,
CETEBBIX OpPTaHH3alMil H OOBEKTOB COLMANBHON HHOPACTPYKTYPHl B paslIMUYHBIX
peruonax Poccuiickoit @enepanuy, a Takke Npy aHATN3E TUHAMHUKH H3MeHeHHs [1KD
Mg pAja  KPYNHBIX  [POMBIIUIEHHBIX TOTpeOHTENned. DITo  06CTOATEIHCTRO
CBUICTENLCTBYET O BBICOKOM CTEMEHM NPUKIAIHON BOCTPEOOBAaHHOCTH BHINOJHEHHBIX
WCCIEOBAaHHH, O TIPOBEPKE pabOTOCIIOCOOHOCTH MPENIOKEHHBIX METONOB B
PasIUYHBIX YCIOBHAX OKCIUIyaTalldd W O BO3MOXKHOCTH WX MAacIUTabMpOBaHHS s
IIPaKTHYECKOTO UCIIOJIb30BaHMUS B IPOMBIIIICHHOU SHEPreTHKE.

IIpaxTiyeckass —3HAYAMOCTh  PE3YJBTATOB  TakKe MONTBEPXKAACTCS  HX
HCIOJIb30BAHHEM TP  BBIMOJHEHWHM JOTOBOPHBIX M TOCYIapCTBEHHBIX HAy4HO-
MCCIIENOBATENBCKUX ~ PAaOOT, CBS3AHHBIX C  PaspabOTKOW  aBTOMATM3HPOBAHHBIX
YCTPOHCTB DeryiMpoBaHus W yNpaBleHHs PeXUMaMyd pacTpeleUTeNbHBIX ceTel, a
TAKOKE B y4eOHOM IPOLECCE BBICUIErO y4eGHOrO 3aBeleHMs. DTO YKashblBAET Ha
MHOTOIUIAHOBBIH ~ XapaKkTep — NpuknagHoro sddexra muccepTaliu,  KOTODHIA
IPOSIBISIETCS.  HE  TOJNBPKO B  HEMOCPEJCTBEHHOM HHXCHEPHOM IPUMEHEHHH
Pa3pabOTaHHBIX METOJI0B, HO ¥ B HX HCIIONB30BAHUU JUIS TIOATOTOBKH CIIELMAUCTOR,
PasBUTHA  HAY4YHBIX IMIKOJ W  [JaJbHEHINer0  COBEpIIEHCTBOBAHMS  CHCTEM
JIEKTPOCHAOKEHMS.

CreneHb JOCTOBEPHOCTH Pe3yJibTATOB HCCAEA0BAHUS

JI0CTOBEPHOCTE HAyYHBIX HCCIIETOBAHUN TNONTBEPKAAETCS NPABOMEPHOCTHIO
NPUHATBIX HMCXOMHBIX ITOJOXKEHMH M IPEANOCHUIOK, KOPPEKTHBIM HCIIOJb30BAHHEM
TEOPUM BEPOSATHOCTEH, MATEMATUYECKOM CTaTUCTHKY, IU(POBOit 06paGOTKH CHIHAIOB,
TIOJIOKCHUA ~ DJICKTPOMArHUTHOX ~ COBMECTMMOCTH, METONOB  HWMHTALMOHHOI'O
MOJEIUPOBAHUS U OKCIEPUMEHTATBHOrO aHanm3a. CTeNneHb MOCTOBEPHOCTH TAKIKe
TIONTBEPXKAACTCA ~ COITIACOBAHHOCTBIO TEOPETUYECKUMX BBHIBOZOB C  pe3yabTaTaMu
BBIUMCIIUTENIBHBIX JKCIEPUMEHTOB M HATypHBIX MCCIIEAOBAHUI, BBHIMOJHEHHEIX HA
JOEMCTBYIOIIMX MIPOMBILIUIEHHBIX 00BEKTAX.

OueHka cogep:kaHMsl AUCCEPTALHNH U ee 3aBePIIEHHOCTH

Hucceprauust CeBocThiHOBA A.A. H3/I0XEHA JIOTMYECKH MOCIIECHOBATENBHO,
OTIIHYAETCS BHYTPEHHUM €IMHCTBOM, METOJUYECKOM 3aBEPIIEHHOCTBIO U JOCTATOYHOL
NOHOTO} OOOCHOBAHWS OCHOBHBEIX TEOPETHUECKHX IIOJIOKEHMH, MONTBEPIICHHBIX
pesyJbTaTaMi MOIETMPOBAHUS M IIPAKTHYECKOH anpobanuu. [uccepramuonnas pabora
COCTOMT M3 BBEJCHUsI, 7 I7IaB, 3aKJIIOYEHHS, CIIUCKa TUTeparypsl u3 410 HanMeHOBaHMiA
¥ 2 npunoxenuid. Ilonupidi 06kemM pa6ots! coctasnser 381 cTpanuiy, Bxmouas 140
PUCYHKOB U 35 TaGmuII.

Bo 66ederuu  paccMOTpEHBI aKTyalbHOCTh NpPOGNEMBI W CTElNeHb ee
Pa3pabOTAHHOCTH, NPEACTABNEHBI LENb U 3aadl QHCCePTalMOHHON paboThl, HAyYHAs



HOBH3HA, TEOPeTHYECKas M IPAKTUYECKAs 3HAUYMMOCTb, CBEACHHUS O peaH3aliu
Pe3ynbTaToB U anpodanyy paboThl, HPHBEAEHEI OTOXKEHYS, BEIHOCHMBIE Ha 3allUTy, U
IIEpEeYEHb OCHOBHBIX MyOIHKAIHH.

B nepeoii znase wuccnemoBambi (akTopsl, ONpeNeNsIolue HeoOX0IUMOCTh
PasBUTHS METO/I0B MOHUTOPHHTa KD B cuCTeMax 2/1eKTpocHaGKEeHHs IPOMBILITEHHBIX
OpefnpusTHd. BeinonneH aHanu3 neifcTByIomed HOPMAaTHBHOM 6aspl, BBISIBIICHBI
0COOEHHOCTH (QYHKIMOHMPOBAHUS TEXHOJOTHUYECKOTO 000pyIOBaHMs, BIUSIONIME HA
sddexTuBHOCTE ympapinenus KD, u chOpPMYJIUPOBAHEI OCHOBHBIE  IIOJIOYKEHHS
OpraHM3alii CHCTEMBI MOHMTOpHHTa K3, opueHTHpOBaHHOM Ha mNpemoTBpaIeHHe
yIIepOOB OT HU3KOTO KayecTBa 3J1eKTPOCHA0KEHHMSI.

Bo eémopoii 2nase pazpaboran Meton ananuza KD sHepruu ¢ Mcnosp3oBaHmeM
[IPOCTPAHCTBEHHOI'0 BeKTopa. IIoka3aHo, YTO NpemIOoKEHHBIH MOAXON IO3BOJISET
Y4HUTBIBATE COBOKYITHOE BO3/ICHCTBHE IIOMEX Ha (OPMy HANpPsOKEHUs MUTAHHS, a TAKKE
peanu3oBaTh rITyOOKUH ¥ UHTErpabHbINA aHaIu3 GOPMEI HaIpsDKEHHUs 110 CPaBHEHHIO C
TPAIHIMOHHEIM KOHTPOJIEM OTAENbHEIX TTKD.

B mpemveit 2nase npencraBieHBl MeTOOBI  OLIEHKH IIPOCTPAHCTBEHHOH H
BPEMEHHON KOI€PEHTHOCTH TOKOB W HaNpsDKEHMI. BBHITONHEHO MaTeMaTHYecKoe
MMHTAILHOHHOE MOJEIMPOBaHHE MEPeXOIHBIX IIPOLECCOB, ITOKa3aHBl MPEUMYIIECTBA
IIPUMCHEHHS  aBTOKOPPEJIALHOHHBIX W B3aUMHO-KOPPESLMOHHEIX (QYHKIMH s
aHajli3a HMCKOKEHWM CUTHAJIOB, a TakkKe 00OCHOBAHO HCIIOJIB30BaHME K03 dunpenTa
KOppeJIsiiiK B Ka4E€CTBE YHCIICHHON XapaKTEepHCTUKM HapyIIeHHH KOTepEeHTHOCTH npu
ananuse KO.

B uemeepmoii 2nase uccnenosansl ocobenHOCTH 11 (poBoit 06paboTKH TOKOB U
HaNpsDKeHUH B CHCTEMax 3JIEKTPOCHAOXKEHWs IPOMBIILICHHBIX IIPEeANPUSTHH.
PaccMOTpeHBl  BOIPOCHI TOYHOCTU CHHXPOHU3UPOBAHHBIX BEKTOPHEIX HU3MEPEHHH,
BJIMSIHUC ICNMMAlMU Ha Pe3yJIbTaThl aHalu3a, a TaKkKe cOpMyTHPOBAHE! TPeOOBAHUS K
TOYHOCTH HM3MEPUTENBHBIX CPEACTB M Mpouenyp HU(pPOBOH 06paGOTKHM B YCIOBHSIX
IPOMBIIIIEHHOI O JIEKTPOCHA0KEHHS.

B namoii 2nase paccMOTpeHBl METONB! OpraHU3ALMH BEIOOPOYHOTO KOHTPOJIS
IIpH  aBTOMATH3UPOBaHHOM MoHuTOpUHre KDJ. PaspaboTansl mpoienypbl HpUHSATHS
pEIIeHUH Ha OCHOBE TOCI/IEN0BATENBHOTO aHaNu3a Balba, IpemIokKeHsl CIIocoOs 1
CTPYKTYPHBIE CXEMBI YCTPOHCTB [UIS PEATM3alluH BEIOOPOYHOIO KOHTPOJIS, B TOM YHCIIE
¢ npuMeHeHueM o6o0menHoro ITKD.

B wecmoit 2nase npemoxen Meton Mouutopunra K3 c¢ npumeHenuem
KOHTponbHBIX KapT Illlyxapra. Brmonden asammz KD B CTallMOHAPHOM pPEKHUMeE
(GYHKIMOHMPOBAHHS TEXHOJIOTHYECKOrO IIpoliecca, pa3paboTaHBl KPUTEPUHM OLEHKH
u3meHenus IIKD u 060cHOBaH mepexon OT HeprogHYecKOro KOHTPOJIS K yYalleHHOMY
MOHHMTOPUHTY B 3aBUCUMOCTH OT CTaTUCTHYCCKUX MPU3HAKOB OTKJIOHEHUs TapaMeTpoB
K3 ot aTanoHssix 3HayeHunii.



B ceobmoii 2nase mpuBeneHEl pesynbTAaTHl NIPAKTHYECKOTO IPUMEHEHHS
paspaboTaHHBIX ~ METONOB  aJaNlTHBHOIO MOHUTOpMHTZ KD Ha peasTbHBIX
TPOMBINIIEHHBIX 00bekTaX. [IpexcraBiensl pes3ynsTaTsl aHammza IIKD B cucremax
BIEKTPOCHAOKEHHsT ~ MpPeNpUATHM  pasiMuHbIX  oTpaciel, B TOM  uuCle
METallypru4eckoro  3aBojia, & TaKkKe [OATBEpXKIEHa  paboTOCIIOCOBGHOCTD
paspaboTaHHBIX METOJOB Ha OCHOBE MHCTPYMEHTAIBHBIX OOCHENOBaHUH U
BLIYHMCIIUTENBHBIX 9KCIIEPUMEHTOB.

B saxnouenuu chopMymupoBaHbl BBEIBOIBI, KOTOPHIE COOTBETCTBYIOT LIETISM H
3a1a4aM, MOCTaBNEHHBIM B paboTe, ¥ B KOHUEGHTPHPOBAHHOM BHUJE OTPAKAIOT
OCHOBHBI€ HayYHBIE U NPAKTUYECKUE PE3YNbTAThl JUCCEPTALMOHHOTO UCCIIeI0BAHM.

B nenom nmuccepranmonHas paboTa IPOM3BOAMT BIEYATIEHHE 3aBEpIICHHOIO
HayYyHOTrO HCCIEI0BAHUS, B KOTOPOM IIOCIENOBATENbHO DPEalM30BaH IEPEXO] OT
MOCTAHOBKHM MPOO/IEMBI M aHANM3a CyIECTBYIOMEr0 COCTOSHUS BOMPOca K pa3paboTKe
HOBBIX METOJIOB, HX TEOPETHIECKOMY 0OO0CHOBAHHIO, MOJIETUPOBAHUIO U MPAKTUUECKOMH
anpobaruuy. Cofepxanue JUCCEPTAIMA CBUAETENECTBYET O BEICOKOM YPOBHE HAYYHON
IpopabOTaHHOCTH TEMBI, TOCTATOUHOH ITOTHOTE HCCIeI0BaHMS, ApryMEHTHPOBAHHOCTH
BBIBOJIOB U NPaKTUYECKOH 3HAYMMOCTH IOJyYEHHBIX DPE3YJLTATOB. JTO IO3BOJISET
CHeNaTh BBIBOJ O 3aBEPIICHHOCTH JWCCEPTALMOHHOM paboThl Kak HaydHo-
KBaTH(UKAMOHHOTO MCCIIEI0BAHMS, OTBEYAIOIIEro TPeOOBAHMAM, TIPEIbSBISEMEIM K
JOKTOPCKUM JMCCEPTAIMSIM.

CooTBercTBHE NACHOPTY HAYYHOM CIIENHAIBHOCTH

Hucceprauuss  CeBocTbsiHOBa A.A.  COOTBETCTBYeT [AaclopTy  HAyYHOI
CHeNUanbHOCTH 2.4.2. — DIEKTPOTEXHUMIECKHE KOMIITEKCHl H CHCTEMEI 110 CIETYIONIHM
HaIlpaBJICHUSIM HCCIIEI0BAHMIA:

IL.1. PasButde oOWIeH TEOpPHH DJIEKTPOTEXHHYECKUX KOMIUIEKCOB ¥ CHCTEM,
aHaJIU3 CHCTEMHBIX CBOMCTB M CBsA3eH, PU3NUYECKOEe, MATEMATHYECKOE, IMUTALIMOHHOE 1
KOMIIBIOTEPHOE MOJICJIHPOBAHME KOMIIOHEHTOB 3JIEKTPOTEXHHYECKUX KOMIUIEKCOB H
CHUCTEM, BKITFOUAs! CHCTEMBI 3JIEKTPOCHA0KEHHS U JIEKTPOOGOPY I0BaHHS.

I1.3. PaspaboTka, CTpYKTYpHBIi W mNapaMeTpHUYECKHil CHHTE3, ONTHMI3AIHS
BJICKTPOTEXHUYECKHX KOMIUIEKCOB, CHCTEM M HMX KOMIIOHEHTOB, pa3paboTka
aJIrOPUTMOB 3()PEKTUBHOTO YIIpaBIEHUS.

I1.4. HccrnepoBanve paGoTOCIIOCOOHOCTH M KayecTBa (yHKIMOHMPOBAHHS
BJIEKTPOTEXHUIECKHX KOMIUICKCOB, CHCTEM M MX KOMIIOHEHTOB B Pa3IMYHBIX PEXKUMAX,
IpH pasHOOOpasHbIX BHENIHUX BO3NEHCTBHUSX, NHATHOCTHKA SIEKTPOTEXHHYECKHX
KOMIIJIEKCOB.



Iy6mxauuu

OcHOBHEIE pe3ysbTaTel aMCCEpPTalMH OOCY)XKIEHBl Ha MEKIYHAPOIHBIX K
BCEPOCCHICKMX ~ HAYYHO-TEXHHYECKMX KOHQEPEHLHMSX, HAYYHBIX CeMHHapax |
CIICLMAIIM3UPOBAHHEIX ~ OTPACNCBBIX  MEPONpHATHAX. Ilo  Teme  muccepTanuu
omybiukoBaHo 104 HayuyHBIX paboThl, B TOM uucie 32 CTAaThbH B M3IAHHSX,
pexomennoBanHbX BAK, 11 my6iuxaumii 8 Scopus, 3 myGrnukanuu 8 Web of Science, 1
MOHorpadus, 2 yuebHuka, 2 yyeOHbix mocobus. ITonydyeno 24 narenra Ha n300peTeHus
¥ | CBHIETENLCTBO O PETUCTPALMH IIPOrpaMMel 1 DBM.

KauecTBo opopmieHus qucceprauuu

OdopmiieHne  muccepTalliOHHOM — paGOTEL  COOTBETCTBYET — TpeGOBaHUAM,
NPeIbsIBISIEMBIM K JOKTOPCKUM JuccepranusaM. TeKkcT aBTopedepara HamucaH c
HCMIOJIb30BaHHEM OOIIENPUHATON HAYyIHOM U TEXHUYECKOW TEPMHUHOJIOTHH, H3I0XKEHHE
OTJIHYACTCSA JIOTHYHOCTRIO M IIOC/IeoBaTe bHOCTEIO. ConepikaHue aBTopedepaTa B
MOCTaTOYHOH CTEICHH OTPAXAET CTPYKTYPY U OCHOBHOE COLEPIKAHUE JHCCEPTALMH.

Ilo auccepTannoHHOH paGoTe HMEKTES ClleAyIOIIHe OCHOBHbBIE 3aMeYaHus U
BONPOCHI

1. HemocraTtouHO  MONHO  pPacKphIT  aHAIM3  3apyOEXHOTO  OIBITA.
IlpenMyINeCTBEHHBIA aKLEHT CleNlaH Ha OTEYeCTBEHHOH HOPMATHBHOW 6ase u
nyOnMKaLyUsX, TOrAa KaKk COBPEMEHHBIE MEKIYHApOAHBIE CTAHAAPTH M HOAXOMH! (B
gactHocTH, cepud IEC 61000 u IEEE 1159) paccMotpens! kpatko. Bosiee passépHyToe
COIIOCTABJICHHE OTEYECTBEHHOTO M 3apy0eiHOro OmbITa MO3BOMMIIO OBl ITyOie
IO3MIMOHHPOBATH IIPETIOKEHHBIE METOIbI OTHOCUTEIEHO MAPOBOTO YPOBHSI.

2. IlpexncraBisieTcst LeNecOOOpasHBIM IOSCHUTH Gojiee IOAPOOHO, KaKHM
06pasoM JIOJDKHBI OINpPENENATLCS MOPOTOBEIE 3HAYEHHs KOd(QUIMEHTa KOppeNsiyy
0Py aHalIu3€ KOICPEHTHOCTH HANPSUKEHMHA B CHCTEMax OJJIEKTPOCHAOXKEHHS Ui
PasIMYHBIX THMIIOB TEXHOJOIHYECKOro OO0OpyNOBaHHS UM pPaslHUYHBIX oTpaciei
TPOMBIIIIEHHOCTH, & TAK)Ke HACKOJIBKO OHU YHUBEPCATbHEI IIPU H3MEHEHUH CTPYKTYPEL
Harpy3KH.

3. U3 paboTsl HE B MOJNHOM Mepe SACHO, HCCIENOBATIOCH JIM BIUAHHIE CIIydYalHbIX
COOBITHI, OIMGOK CHHXPOHM3ALMM M IOTPEIIHOCTEH NEPBHYHBIX H3MEPHTEIBHBIX
npeobpasoBaresel  HA  YCTOHYMBOCTH  PaGOTH  IIPEUIOKEHHBIX  aIrOPHUTMOB
a/laliTUBHOTO MOHUTOPHHTA B PEANIbHBIX IKCIUTYaTAlIMOHHBIX YCIOBUSX.

4. Ilpencrasnsier MHTEpeC BOIpPOC, KakuM o0pasoM MpemjiaraeMele B paGoTe
METOJIBI BHIOOPOYHOTO KOHTPOJISL M CTATUCTHYECKOrO aHA/IM3a HA OCHOBE NPOLELypHI
TI0C/IEIOBATENBHOTO aHaM3a Banbaa v kKoHTponeHbIX KapT Illyxapra cormacyrorcs ¢
TPAIULUOHHBIMM  DEITIAMEHTaMH  HMHCTPYMEHTAIBHOTO  KOHTPOJS  KadecTBa



SBNEKTPUYECKOH oHeprud? MOryr iu OHM OHTH HCIONB30BAaHBI B HOPMATHBHO
3HaYMMOM KOHTYpE NPUHATUS PeIleHuH, JTMO0 OpHEeHTHPOBAHEI PEUMYILECTBEHHO HA
TEXHOJIOTHYECKUH U BHYTPHOOBEKTOBBI MOHUTOPUHI?

5. MMeroTcss BONPOCEI 1O  pe3yNbTaTaM [PaKTHYeCKOr0 —IIPUMEHEHHs
paspabOTaHHBIX METOJOB Ha HPOMBIIUIEHHBIX OOBEKTAX PasIMYHBIX orpacneit. B
YaCTHOCTH, JKeJIaTeNbHO Oosiee YeTKO 0003HAUNTE KaKie IIONOKEHUS U KPUTEPHH HOCST
A0CTaTOYHO YHMBEPCAIBHBIM XapaKTep, a Kakhe B OOJbIIEH CTENeHM CBS3aHBl CO
CIenM(QHUKOA  KOHKPETHBIX ~ OOBEKTOB  OOCHENOBAHUS M  KOHKPETHBIX  CXEM
DJIEKTPOCHAOXKEHHUS.

6. OxoHomMuYecKas 3((EKTUBHOCTH BHEIPEHHS IPEUIAraeMBIX pelieHuit
OCBEIIEHa B OTPaHUYCHHOH CTemeHu. buuio 661 MoNe3HBIM Gosiee MOAPOOGHO MOKAa3aTh
COOTHOIICHNE MEXIy IMOBBIIIEHAEM KaueCTBA M ONEPATHBHOCTHIO MOHMTOpPHHIA,
COKPAIUCHUEM BEPOATHOCTH TEXHOJOTHYECKUX COOEB M 3aTpaTaMM Ha pPeaH3aliHio
a[anTHBHBIX CHUCTEM KOHTpONA. HecMOTps Ha 3HAauMTENbHBIN OOBEM MpPAKTUUECKUX
IIPUMEHEHHH, B paboTe He NPHMBENEHH Pa3BEPHYTHE TEXHUKO-3KOHOMHYECKHE OLIEHKH
opexta OT BHEAPEHMS aNaNTHBHOIO MOHHTOPMHIA HA THMIOBBIX KJaccax
noTpebutTesiel U NPEANPUATHH, YTO 3aTPyAHSET THPOKUPOBAHHE pE3Y/BTATOB B
UHBECTUIIMOHHBIE TIPOEKTHI.

7. Pabora cocpemoTodeHa Ha OOHApYXKEHHH W OUEHKE HAPYINEHHI KayecTBa
BJIEKTPOIHEPTHH, OJHAKO HEJOCTaTOYHO IOKA3aHO, KaK pe3yJlbTaThl MOHHTOPHMHIA
MOTYT OBITh HANPSMYyIO WCIIONB30BAHEl B KOHTYpax aBTOMATHUECKOTO YIIPABIEHHUS
PEeKUMaMH 3JIEKTPOCHAOKEHUS B PEATTBHOM BPEMEHH.

8. Hemocraroudo mpopabotan Bompoc kubepbesomacHocTH. CHCTEMBI
aJanTHBHOTO MOHUTOPHHra Ha 6ase LM(POBEIX M3MEPEHMM ¥ CETEBHIX IPOTOKOJIOB
MIOTEHUHATBHO ySI3BUMBI K HCKaXKEHHUSIM JaHHBIX U KuOeparakaM, OJHAKO 3TOT acrekT B
AMUCCEPTalMU TIPAKTUYECKH He 3aTPOHYT, XOTS JJIsI COBPEMEHHBIX MPOMBIILIEHHBIX
O0OBEKTOB OH CTAHOBHUTCS TIPUHIKITHAILHEIM.

9. [IpennoxxeHHple  METOHBI  IPEIIOJAraloT  BEICOKOE  KA4YeCTBO M
CHHXPOHH3ALMIO HCXOJHBIX H3MEpEeHHH, OfHako (opMaau3OBaHHBIE TpeGOBaHHUSA K
KjaccaM TOYHOCTH HM3MEPHTENIBHBIX TPaHC()OPMATOpOB, PErHCTPATOPOB M KAHAIOB
CBsI3W B 0000IEHHOM B B paboTe He cHOPMYIMPOBaHEI.

10. Hmerorest oTmenbHbIe 3aMEYaHHS PEJAKIMOHHOTO XapaKTepa, CBS3aHHEIE C
IUTOTHOCTBIO U3JIOXKEHUS ¥ HEOOXOIUMOCTBIO TOTMOJIHUTENBHOIO OSCHEHHS OTAEBHBIX
TEPMUHOB M IIEPEXOJOB MEKAY MAaTeMaTHYECKUMH U HPHUKJIATHBIMU DPE3yJIbTaTaMHy,
4TO, OJJHAKO, HE BIIMAET Ha OOLIYIO IONIOXKHUTEIIBHYIO OLIEHKY PabOTHL.

3ak/ar04eHne o ANCCePTANMOHHOM padoTe
OrMeueHHble 3aMeyaHHs HE CHIDKAIOT OOINed IIOJOKHUTENBbHON —OLEHKH
mucceprauuy  CeBOCTBIHOBa A.A., KOTOpas IpPENCTaBIsSeT coGOM 3aKOHUEHHYIO
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Hay4HO-KBATM(QHUKALMOHHYIO DPabOTy, OTPaXAIONIYI0 pe3ylbTATHl MHOTOJETHHX
MCCIIEIOBAHNMH aBTOpa MO pa3paboTKe HOBHIX METONOB, AITOPHTMOB M KpUTEpUEB
aJlaliTUBHOTO MOHUTOpHHra K3 B cHCTeMax >IeKTpOCHaGKEHMS MPOMBINLIEHHBIX
NpeanpuaTHii. ABTOpedepaT B [OJKHOM CTENeHH COOTBETCTBYET COZIEPIKAHUIO
U CCepTaLIH.

Jlucceprauust mpomta  anpoGaryi0 Ha  MEXAYHAPOIHBIX H poccuiickux
KOH(epeHUUsIX 1 ceMuHapaX. KonuuectBO M ypoBeHb myGmuKarmii COOTBETCTBYIOT
TPeOOBaHMsM, NPEIBABIIEMEIM K COMCKATENIAM YUCHOM CTEIeHH JOKTOPA TEXHUIECKHX
HayK.

Cozeprkanne muCcepTaMH HOJHOCTBIO COOTBETCTBYET TacIopTy CHEeLHAIBHOCTH
2.4.2. — DNEKTPOTEXHUUECKHE KOMILIEKCH] U CHCTEMBI.

Ha oCcHOBaHWH M3JI0)KEHHOTO CYMTAIO, YTO MPECTABICHHYIO JHCCEPTALIIOHHYIO
paboTy MO YpOBHIO HAYYHOM HOBH3HEI, 3HAYMMOCTH TEOPETUYECKUX U MPAKTUUECKHX
pe3yJIbTaTOB, CTENEHH MX OOOCHOBAHHOCTHM M ampo0alliy MOXHO KBaTH(HIHPOBATH
KaKk pEUIEHHE KPYIMHOM HayYHO-TEXHHYECKOH 3a[aun, WMEIOIEed CyIecTBeHHOe
3HAQYCHHWE JUId Pa3BUTHA CHCTEM U OOECIEYEHHs KauyecTBa OJIEKTPOCHAOKEHHS
IIPOMBIILUIEHHBIX TPEIPUSTHIA.

Hucceprauus  CeBocThsiHOBa ~ AjleKcaHapa AJIEKCAHAPOBHYA  MOJHOCTHIO
OTBeYaeT TpeOOBaHMSIM Il 9-14 «TIONOKEHHS O MPUCYKAECHHH YUEHBIX CTENeHei,
yTBepxkaeHHoro IlocraHoBnenuem IlpaButennctBa Poccuiickoi OQepepaiun ot 24
ceHTs0ps 2013 1. Ne 842.

ABTOp juccepramu CeBOCTHSHOB AJleKCaHap AJeKCaHIpPOBUY 3aCJIyKUBAET
IPUCYXKICHUS YUCHOM CTENEHH JOKTOpa TEXHHYECKUX HAYK IT0 CHELUATbHOCTH 2.4.2. —
DNEeKTPOTEXHUYECKHE KOMILIEKCH M CUCTEMBI.

OdHupMaIBHEI ONMOHEHT, JOKTOP
TEXHHYECKHX HayK, mpodeccop, TIaBHbIA
HAYYHEII COTPYIHHMK  YIIpaBICHHUS
opranuzauuu HTC penapramenta HTC Ve
HAYYHO-TEXHHUECKOH uH(OpMAaIy
aKiuoHepHoro  obmectBa  «Pocc :
Hay4yHO-TeXHUYECKHil TIEHTP» : “Bopotuifcuit Banepuit Dyapnosid

2026 1.

OJIeKTpOHHAs NouTa: vved6@yandex.ru
Temn.: +7 905 7076661

AxuuonepHoe obmecTBo «Poccetn HayuHo-TexHIUECK it LIEHTP»
ITouToBsIif angpec: 115201, Poccus, Mocksa, Kammupckoe mr., 1.22 k.3
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