OT3bIB
Ha aBTopedepat muccepranuu JIOCKYTOBA Antona AnekceeBrda
Ha TeMy: «Pa3BuTHE IPUHIUIIOB IIOCTPOCHHUS U MPAKTHIECKAs pealn3aIiis JIOTHIECKON 9acTH
(G POBOIA 3aIUTH X aBTOMATHKK CHCTEM 3JIEKTPOCHA0KEHUS MPOMBIIIIEHHBIX IIOTPEOHTENEH,
\ IIPE/ICTABICHHON Ha COUCKAHUE YYCHOH CTCIICH) JOKTOPa TEXHUYECKAX HayK
IO CHEMUAIBHOCTH 2.4.2 — « DNEKTPOTEXHUUECKUE KOMIIIIEKCHI U CUCTEMBI)

B nmumcceprammonno#t pabore JlockyroBa A.A. WCCIEXyOTCS HaydHBIE IPOOIIEMEI
COBEPIICHCTBOBAHUS ITHGPOBOI peNIeHHON 3aIlUTHI CHCTEM JIEKTPOCHAOKEHHS IIPOMBIIILIIEHHBIX
moTpeOuTeNIeH ¢ HHTETPUPOBAHHBIME B HUX BO300OHOBJISIEMBIMH HCTOYHHKaMH. PaboTy oTnmdaer
CTpPEMIIEHHE K HCIOJB30BAHUIO IIPEUMYIECTB ITUGPOBBIX CHCTEM B YacTH MX BBIYUCIHTENBHBIX
BO3MOXXHOCTEHI ¥ KOMMYHHKAIIMOHHBIX CBsS3€d MEXIy YCTPOMCTBAMM, 4YTO JOCTOMHO
MIOJIOXKUTENBLHON oleHKH. Hapsmy ¢ 3THM, pa3BHBaeMBIH aBTOPOM IOAXOJ K (OPMHPOBAHHIO
IU(POBOLO MPOCTPAHCTBA IS B3aMMOJICHCTBUS DPA3IMYHBIX ANTOPUTMOB OPIraHOB DpEICHHOH
3aQIUTH OPTaHUYHO BIIMCHIBAECTCS B KOHIIETIIIHIO umbpomﬁ TpaHCchOpMAaLUU 3JIEKTPOIHEPTEeTHKH
CTpaHBL B CBSI3U ¢ H3NMOXKEHHBIM TeMa paboThl, 6€3yCI0BHO, SBIIAETCS aKTyaJIbHOM.

[To pesymnbraraMm O3HAKOMJIEHHH C aBTOpedeparoM QuccepTallid IpeIIaracTcs BBIHECTH Ha
JICKYCCHIO CIIEAYIOIIKE BOIIPOCH! ¥ 3aMEYaHMUs:

1. B aBTOpedepare HaydHas HOBH3HA MIEPBBIX ABYX IIYHKTOB 00OOCHOBEIBACTCS IIPEIIOKEHUEM
HOBBIX METOIOB CHHTE3a JIOTHYECKOW YAaCTH YCTPOMCTB 3aIlUTBL. Y TBEPXKIAETCS, YTO
HCIIOJIb30BaHUE METOJI0B Marematwueckoil crartuctukd, VHC, nepeBpeB pelleHHM M HHBIX
AITOPUTMOB MAIIMHHOTO OOydYeHWMs Ha OCHOBE WH()OpPMAlMU OT H3MEPHUTENBHBIX OpPraHOB
yIIy4IIaeT paclo3HaBaHWE aBapUMHBIX PEKHUMOB I10 CPABHEHHUIO C TPAIUIMOHHBIME BHOamu P3A.
AHaTH3 IPeICTaBICHHOTO MaTepuaia HHAITNHPOBAI CIEAyIOIIHE BOIIPOCEL.

a) HACKOJBbKO OOOCHOBAaHHO WCIIONB30BAaHWE JUII aHAIW3a JMCKPETHBIX CHTHAJIOB
YIOMSHYTHIX 5-H MOPOrOBBIX OPraHoB HCKyccTBeHHO# HelporHo# cetm (MHC), marpuua
COCTOSIHHS KOTOPOM MOXET couepskarh B mpeseie He Gonee 32 xomOumammit co 100%-oi
xnaccuduxanueii KomGuHanuit cpabareBanmsi? U xak oOBsICHATH pe3ynsTar pabotsr MHC,
BBIPXKEHHOM B BHAE «MATPUIEI IyTaHUNE» (pHC. 8), 3aKIIOYAIOMMICS B Pacro3HaBAHUU
PEKHUMOB TOJBKO C BEPOSITHOCTHIO 92,2%7

6) mpemiaraeTcs YTOYHHTH IpelHasHaveHwe mnoporosoro oprana IIO3 (puc.6),
pearupyromero Ha hazy HalpsHKEHHUS, TIOCKOJIBKY (a3a OIHOM SIEKTPUICCKOM BETMIHMHBI MOXKET
HECTH TIOJIE3HYIO U PENIeiHOM 3amuThl HHGOPMAIHIO TONBKO B CPaBHEHMH ¢ (Qa3oi apyroi
DIIEKTPHUIECKON BENUINHEI,

B) TpeOyeT HOSCHEHHS MPHHIUIMAILHEIE IPEHMYIIECTBAa METOI0B MAIIHMHHOIO 00yJYeHHs

(k-6nmxaimmx cocenei, TOTHCTHYECKOM PErpECcCHM H T.II.) B 3a1aYe pas[IesICHUS pasIdIHBIX
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obyacTelf OJHOrO YCTaBOYHOI'O NPOCTPAHCTBA «II0 CPAaBHEHHIO C TPAIWLIHOHHBIMH BHIAMHU

P3A». ObnacTu XapakTepUCTHYECKUX BEIMYNH aBapUHHBIX PEXKUMOB JIEKTPHUIECKOH ceTh (0~

PEKHMEI) U €€ aIbTEPHATUBHBIX PEXUMOB (PB-peXHMBI, IPH KOTOPBIX peliciHas 3ammTa He

NOJDKHA cpabaThIBaTh KATETOPHIECKH) Ha YaCTH YCTaBOYHOTO IPOCTPAaHCTBA MPOHUKAIOT APYT B
\ Ipyra, IpUHIUIHAIBHO 00pa3ys 30Hy HEPACI03HABAEMOCTH PEXXHAMOB.

2. B pazzene, WILTIOCTPUPYIOIIEM IPUHITUIE! (OPMHUPOBAHUS CTATUCTUYECKUX TaHHBIX (CTP.
14), aBTOp nmpuBomUT pe3ynsTarsl Oonee 10 000 peanuzanuit omaodazuex K3 Ha CMC)KI-;OI‘/'I JIOII,
Ipe[CTaBICHHbIE B BHAE TIpadUKOB YCIOBHOM BeposTHOCTH (puc. 4). Jlns wHTEpHIperanvuu
pe3yiIbTaTOB IIPUMEHEHAa HX allpOKCHMAalWs HOPMAIBHBIM 3aKOHOM pacupeneneHus. Jlind
OamaHCHPOBAHHON OIEHKU H3JIOKEHHOTO aBTOPOM ITOIXOAa HEOOXOAMMO YTOYHHTH HECKOJBKO
MOMEHTOB:

a) ciexyeT MPOKOMMEHTHPOBAaTh METOMOJIOTHIO IUIAHUPOBAHMS SKCIEPUMEHTOB B 9aCTH
BBIOOpa TOYEK MOBpexIeHus Broib JIDII, tnanasona BappupyeMsIx napameTpoB pexxuma K3 (B
YaCTHOCTH, IEPEXOJHOTO COMPOTUBIICHHUS U YTJIa BOSHUKHOBEHHUS MOBPEKIECHNS U IIP. ), METOBI
ydeTa BHYTPEHHHUX TOUEK YCTAaBOYHOTO IPOCTPAHCTBA, KOTOPBIE HE YYaCTBYIOT B HOpMUPOBAHUH
XapaKTEepUCTUKH cpabaThIBaHu, a «3aCOPSIOTY IMPU3HAKOBOE IPOCTPAHCTBO U MOTYT IPUBOIUTH
K ITpo0ieMe U30BITOYHOCTH JaHHBIX, H3BECTHOH KaK «IIPOKJIITHE Pa3MEPHOCTH .

0) ueM BBI3BaHBI 3HAYHUTENFHBIE BCIUIECKH THCTOTpaMM IpadUKOB yCIOBHOM ILIOTHOCTH
BEPOSATHOCTH OTHOCHTEJHHO allIPOKCAMUPYIOIINAX UX KPUBBIX HOPMAIBHOTO paclpee/ieHus B
obmact xBocTOB (B obmactu 30)? UsBectHo, uro kpurepuit Ilupcona, oreHmBarommuii
aNIpPOKCUMALUIO MAHHBIX OSKCIIEPHMEHTa KaKUM-THOO 3aKOHOM paclpeleeHHs, >XECTKO
TpeOyeT, 4ToOBl THCTOrpaMMBI B YACTH XBOCTOB alIPOKCHMAlM{ HE HUMENH 3HAYUTEIbHBIX
OTKJIOHEHHH OT AIllPOKCHMHUPYIOIIEH KPUBOM.

3. B aBTopedepare mexiapupyeTcs, 9TO METOIbI MallMHHOro oOydeHHs, BKIodas Merox
ONIOPHBIX BEKTOPOB, MeETO] TIaBHBIX KOMIIOHEHTOB, aIrOpPUTM peINaromero nepea H T.h.,
«MHOTOKPATHO MPEBOCXOIAT KJIACCHIECKHE 3aUThI» (CTp. 23). B cBS3U ¢ TaHHBIM yTBEPKIECHUEM
TpeOYIOTCS YTOYHUTH HECKOJIBKO MOMEHTOB:

a) IIoApa3yMeBacT JI aBTOP, YTO MOTydeHIE 0000IMEHHBIX TPHU3HAKOB (HallpIMep, METOIOM
TJIaBHBIX KOMIOHEHT — PCA) nuImb ycTpaHseT MaJoMH(GOpPMAaTHBHEIE IIEPEMEHHBIE, CHIKAs
pPa3sMEepHOCTh 3ala4yd, HO He IPeojoyieBacT (GyHIaMEHTAIbHBIE (HU3MKO-MAaTeMaTHYECKUE
OrpaHUYEHUS PACIIO3HABAHUS PEKUMOB?

Cremyer N paccMaTpwBaThb METONBI MAIIMHHOTO OOYYEHHS HCKIIOYMTEIBHO Kak
WHCTPYMEHT JUI1 H3MEHEHHS aJITOPUTMOB AEHCTBUH 3aIIUT, HAIPAMED, ITyTEM 3aaHus YCTaBOK
B MHOTOMEDHOM IIPOCTPaHCTBE Ipu3HaKkoB? B 1aHHOM KOHTEKCTE MHOIOMEPHOCTH
TI0JIpa3yMeBaeT He JIOTHIecKoe 00BeTMHEHNE PE3yIbTaTOB, 8 COBMECTHBIN aHaIM3 Pa3HOPOIHBIX

XapaKTEPHUCTHK PEeXHUMAa.



Cornacen 14 aBTOp C TEM, YTO METOABI MAITUHHOTO OOYYEHUS SBISFOTCS MHCTPYMEHTOM
pelleHns 3aJa4d B 33JaHHBIX paMKaX, HO HE CpEACTBOM IIOBHINEHHUS IpEeAETbHON
Paclo3HaBaeMOCTH PEXKMa JIEKTPHIECKOH CEeTH, OpenesieMble KpUTEpHEM HaOIF01aeMocTh ?

0) B KOHTEKCTE H3JIOXKCHHBIX B IIYHKTE a) ITOJIOKEHHH HEOOXOIMMO IOSCHHTBH, KaKAM

\o6pa30M HCKYCCTBEHHOM HelpoHHOU cet (m. 8 pazmena «Teoperwmueckas W mpakTHUecKas
3HAYUMOCTE» aBTOpedepara), UCIONB3YIOMEH Te JXe M3MEpeHHs, 4To U auddepeHmantpsHas
3alUTa, yAaeTCs YIyqIIUTh YyBCTBUTEIEHOCTD K BUTKOBBIM 3aMbIKaHUSIM «OoJtee, 4eM B 5 pas3»?

B) Ha puC. 13 cpaBHHBaeTCS paboTa METOMIA JIOTHCTHYECKOH PETPECCHH H METO/IA OIIOPHBIX
BEKTOPOB. [ IoBeieHrE KPUBEHIX Ha PHCYHKE TPeOYeT MOSICHEHNS, II0YEMY C POCTOM JOJIH JIOKHBIX
cpabareBanuit FPR nomnst BepabIx cpabatsBanuii TPR o6omx MeTomoB mpoaonkaet pactu? He
IIPOTHBOPEYUT JIA 3TO OOCTOATENBCTBO YCIOBHIO, UTO 'CyMMa J3THX JOJIeH IOJDKHA OBITh
nocTostHHOM 1 paBHa 100%.

4. B aBTOpedepare yTBEpXKAAETCSA, YTO «MOMUAGHUIIMPOBAHHBIE METONBI IOCIEAOBATEILHOTO
aHamm3a Banpma obecrednBarOT IBYKpAaTHOE IIOBBIIIEHHE OBICTPOINEHCTBHS U OJHO3HAYHOCTH
IPUHATHS pelleHuit B ycrpoiictBax AUP». JIns ONEHKHM MaHHOTO YTBEPKICHHS TpeOyroTcs
Pa3bACHEHUS IO CIIEAYIOIINAM ITYHKTaM:

a) 4eM OOBSCHSETCS OTXOJ aBTOPOM OT KJIACCHYECKOTO BapHaHTa BHIOOpa IIOpOroB
Kkputepus Bansaa (bopMyna 7 B aBTopedepare) u 0Tka3 oT GopMyIHpOBKU KpuTepus Bansaa B
norapu¢Max OT OTHOIIEHHUS MPaBAONON00HA?

0) mpemraraeMblii amaNTHBHBIA METOJ CY)XEHHS IIOPOrOB II0 MEpPE pocTa BEIOOPKH
HU3MEPEHUH YaCTOTHI IPUBOIUT K YBEIUICHUIO BEPOATHOCTH omuOku. CleayeT 1 CUuTarTh, 9T0
NOBBIIIEHUE OBICTPOAECHCTBYS JOCTHTACTCS HE 3a CYET IMOBBIIIEHUS JOCTOBEPHOCTH OIICHKH, a 32
CYEeT pacHIMpEeHus JOIYCTUMOI0 Trara3oHa KoJieOaHui 9acTOTHI, YTO MTOBHINAET PUCK JIOXKHBIX
cpabatsBanuit AYP?

5. B gem BkIiag aBTOpa B METOBI IIOMCKA 3KCTpeMyMa B 3anagax OMII, a uMeHHO B METOX
JIeNICHHsI OTpe3Ka IOIoIaM (Ha3bIBaeMbI aBTOPOM METOJIOM AUXOTOMHH) M METOJ ITOPa3psIHOIO

noncka?

ChopmymuapoBaHHBIE BOIPOCHI KaK HHYTO APYTO€ XapaKTEPH3YIOT BBHICOKHMN Hay4HBIA H

TEXHUYECKHH YPOBEHD TUCCEPTAIIMOHHBIX HecaenoBannii JIockyroBa A.A. U UX aKTyalbHOCTb.

B memom muccepranuonHas pabota «Pa3BUTHE NPHHIUIOB IIOCTPOCHMS M IPaKTHYECKas
peanu3anms JIOTHYECKON YacTH [U(POBOM 3aIMUTHI U ABTOMATHKH CHCTEM 3JIE€KTPOCHAOKEHMS
IPOMBIIUICHHBIX MOTpeOuTenel», IpelcTaBlIeHHas Ha COHMCKAHHE YYEHOM CTEIEHH IOKTOpa
TEXHUYECKUX HAYK, SBJIAETCS CAMOCTOSATEIBHOM, 3aBEpIICHHOM HayJHO-KBATH(QHKAIMOHHON

paboToi, obnamaer BHYTPEHHHM €IWHCTBOM, CONCPXXHT HOBBIE HAy4YHO OOOCHOBaHHEIE

S



TEXHUYECKUE pa3paboTKy, HMEIOIIHE CYIIECTBEHHOE 3HAYECHNE IS Pa3BUTHUS SHEPIeTUKU CTPAHBL,
II0 CBOEMY TEOPETHYECKOMY YPOBHIO M IPAKTHIECKOMY 3HAYEHHIO OTBEYaeT TpeOOBaHMUAIM K
JOKTOPCKHMM JHCCEpTallisIM H COOTBETCTBYET KpUTepHsM IyHKTOB 9 — 14 "[lomoxenus o

CAll

IIPACYXKIEHUM y4eHBIX cTeneHel", yrBepxkaeHHoro [locranoBnenuem IIpaBurensctBa PO No842

ot 24.09.2013 r., a ee aBTOop, JIOCKYTOB AHTOH AJeKceeBUY, 3aCIyXUBAaET MPUCYKICHUS
YYE€HOUW CTENECHM NOKTOpa TEXHHUYECKUX HAYK IO CHCIHATBHOCTH 2.4.2 — « DNEKTPOTEXHIUIECKUE

KOMIIJICKCEI U CUCTEMBI» (TeXHI/I‘-IeCKI/Ie HaYKI/I)

I'maBHBII HaydHBIA  COTPYIHHK AntonOB Brnagucnar lBanoBug
000 Hayumo-nmponsBoacTBeHHOE ya”
HPEATIPUITHE «OKPAWy, JIOKTOP ://

TEXHUYECKUX HayK IO CIENUaTHHOCTH
05.14.02 — DnexkTpuyecKkue CTaHIUU U
3JIEKTPOSHEPreTUIECKUE CHCTEMBL, /
npodeccop i

16 cenrsops 2025r.

OO1mecTBO € OrpaHHYEHHOH OTBETCTBEHHOCTHIO HaydHO-IIpOM3BOACTBEHHOE IIPEANIPUATHE
«9KPA» (OO0 HIIIT «2KPAY)

Anpec: Poccus, 428020, Yysamckas Pecrry0mnmxka - UyBammus

Yeboxcapsl, np. U. 5. SIxopnesa, 3, nomemenue 541

Ten./daxc: +7 (8352) 22-01-10 (MHOTOKaHATBLHBIIH)

55-03-68, 57-00-76, 55-43-61,

57-01-46, 57-01-27, 22-01-30 (aBTOCEKpETAPH)

E-mail: ekra@ekra.ru, www.ekra.ru

KoHTakTHBIE JTaHHBIE aBTOPA OT3hIBA!

AnToHOB Bramucnas MBaHOBHY, TOKTOP TeXH. HAyK, mpodeccop. IlouroBsni ampec: 428003, r.
Yebokcapsl, mpocuekt W. fxosneBa, a. 3. HammeHoBaHme opraHu3anuy: OOIIECTBO C
orpaHHYeHHOH OTBEeTCTBEHHOCTBI0 «OKPAy. JlOIDKHOCTB: TJIaBHBIM HAaydHBIM COTPYIHHK.

Temedon: +78352220110. E-mail: antonov_vi@ekra.ru.

[Tonmuce ArToHOBa B.U. 3aBepsito:
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