OT3bIB
O@HHI/IEUIBHOFO OITIIOHEHTAa EpI/IHa KOHCT&HTHH& BanepLeBan Ha ,E[I/ICCE',pTaIII/I}O
KY3HELIOBOH IOJIMM AJIEKCAHJIPOBHBI
((MOI[EJ'[HpOBaHHe H[)B)IHpOﬁI/IBHbIX npoueccos B NOJIAAPHBIX KHAKOCTHX €
nomMouelo 3¢pexra Keppay,
Hpe)ICTaBHeHH}/IO Ha COMCKdaHHE yT-IEHOfI CTEIIEeHH KaHIuaaTa TeXHUYECKHUX HayK II0

CTHIELHANIBHOCTH 2.4.3 — DIeKTpodHepreTHKa

MccrnemoBaHue IpOLECCOB Pa3BUTHSA OIEKTPUUECKOrO paspsia B OKHIKHUX
TUSJIEKTPUKAX ~ BBI3LIBAET OONBIION MHTEpPeC HE TOJBKO BBHAY IMIHPOKOIO
MPaKTUYECKOT0 HCIONB30BAHMs TaKUX CPEJl B PA3lIMUHOTO POJa ITEKTPUYECKUX
YCTaHOBKax, HO M TIpelncTaBisdeT Cco00H 3HAUYUTENBHYIO (YHIaMEHTaTLHYIO
npobnemy. MsyueHne MexaHM3MOB HPOBOIAMMOCTH, 3apAl1000pa3OBaHMs, a TaKkKe
IPEATPOOOHHBIX COCTOSHUM B JKHIKUX AHIIEKTPUKAX TECHO CBA3aHLI C BOIPOCOM O
paclpefieleHuH  OJIEKTPUYECKOro  II0JIs B MEXKIISKTPOJHOM  IIPOMEKYTKE.
OnTtrueckie MeTOABl M3MEPEeHHs 3NeKTPHYECKUX IONeH, OCHOBaHHBIe Ha d(dexTe
Keppa, cpaBHMTEIFHO MPOCTHI M, YTO HEMAJIOBAKHO, HELIEBEHI. JJIsI MCCIEIOBAHMUS
HaIpSDKEHHOCTH  DIIEKTPUYECKHMX TOJeH B kMAKUX cpemax oddekr Keppa
npumensiercst ¢ 30-x rogos XX Beka. CyIIeCTBEHHBIM IIPEUMYIIECTBOM 3(deKTa
Keppa mnepen npyrumu MeTonaMu HCCIeJOBaHHUs 3JIeKTPODU3HUECKHUX IIPOLECCOB B
KHIKOCTSAX TION JeMCTBHEM JIIEKTPUYECKOTO IIOJIS SIBISIETCS €ro 9KCTPeMAaabHO
Majasi HHepLHOHHOCTE. Kak n3secTHO, B HUTpoOeH30iIe BpeMst penakcanun 3QdexTa
Keppa cocrasnsier okono 1072 ¢. Dto mossonser ucmons3oBats ShQexT Keppa s
M3y4eHHUsl OBICTPOIPOTEKAIONIMX TIPOLECCOB B XKUAKOCTSIX, B TOM UHCIE Pa3BUTHS
npodosi JIMAJIEKTPHKA H €ro OCOOCHHOCTeH IpH BO3NEHCTBMH YIBTPAKOPOTKHX
MMILYJIbCOB BBICOKOT'O HAINPSIKEHHS.

C yd4eromM OSTOro 3asBIEHHYIO aBTOPOM Lieb JUCCEPTALMOHHON paGoThL
COCTOALIYI0 B MOJACTHPOBAHUM MPEANPOOUBHBIX IIPOLIECCOB U pa3paboTKe METOIOB
OLEHKH MPEAIPOOMBHBIX 3IEKTPHIECKUX MOJeH B MOJNSIPHBIX JKHUAKOCTSX, CIEyeT
[IPU3HATh aKTyalbHOM.

Hayunele  monoskeHus, BBIBOABI U pPEKOMEHMALUM, M3JIOKEHHBIE B
peLeH3upyeMOo JuccepTayi, 000CHOBaHEI pe3yIbTaTaMK KOMILIEKCA IPOBEIEHHBIX

dBTOPOM S3KCIICPHUMEHTAJIbHBIX W TCOPETHYECKUX PICCJ'[G,[LOB&HH]E&, HE€ MIPOTUBOpEYAT



U3BECTHBIM (akTaM H TEOPETHYESCKUM IIpe/ICTABIEHUSIM 00 SIEKTPOONTHYECKUX
s dekTax ¥ 3IEeKTPODUINICCKUX MPOIIeccax B KUAKOCTAX. BEIHOCHMEIE Ha 3aIUTY
OJIOXKEHUsSI 00/1aar0T HEe0OX0JUMOM HaydHOH HOBH3HOM.

Juccepranus COCTOMT M3 BBEJCHUS, YETHIPEX TJIaB OCHOBHOTO COJEPIKaHHUs,
3aKJIFOYEHHUS, CIIMCKA LUTUPYEMOU JIMTEPATY Pl U TPEX IPHUII0KEHUH.

Bo BBemeHum aBTOp TpaJWLHUOHHO OOOCHOBHIBAET aKTYaJbHOCTH TEMEI,
GopMynupyeT Heau U 3a1aud paboThl, 0003HAYAET METOL HMCCIEJOBAHMS, M3araeT
CBEJIEHHs O HAay4YHOM HOBH3HE M INPaKTUYECKOM 3HAUMMOCTH, NMPUBOIUT OCHOBHEIE
II0JIOJKEHHUsI, BRIHOCUMEIE Ha 3allUTY.

IlepBag rmaBa JuccepTalMM IpeJCcTaBiseT Cco0oW 0030p IHUTepaTypsl,

BKJIIOYAIOMIMH aHanu3 npoliieM HHTEpIpeTaliy 3JIeKTPOONTUIeCKUX H3MEpPEHUH, a
TakKe (U3MYECKUX W XUMHUYICKHX (aKTOPOB, BIHSIONIMX HA 3JJIEKTPUUECKYHO
MPOYHOCTH MOJAPHBIX. ABTOPOM 0030p JIMTEPATyPHBIX JaHHEIX CTPYKTYPHPOBAH Ha
4 pasnena, ONMCHIBAIOIIMX COBPEMEHHOE COCTOSIHWE IMPOOJIEM ONTUYECKAX METO/OB
HCCIIeIOBAHMSI B BBICOKOBOJNBTHOM 3KCIIEDUMEHTE; METOJOB ¥  allfOPUTMOB
pacmu(poBKH KepporpaMM, a TakkKe (U3MYECKHX MEXaHW3MOB pAa3BUTHS
SJICKTPUIECKOTO Mpobos B KUIKOCTIX 3a cdeT (GopMHUpOBaHHsA OOBEMHOrO 3apsja,
POCTa MUKPOTTY3BIPEKOB, PA3BUTUS aHOAHBIX M KaTOAHBIX CTPUMEPOB.

Ha ocHoBe ananmu3a nuTepaTypsl aBTOPOM CJI€JIaHbl BBIBOJBI, ITO3BOJIMBIINE
copMyIIMPOBATE 3aa4u UCCIIeTOBAHHS,

Bo Bropoif rnase npuBoguTCess 000CHOBAHHE METOAMKY PacuéTa ¥ BU3YaIU3alMu

SNMEKTPUUECKUX TMosed ¢ momompio 3 dexta Keppa. AstopomM Ha ocHOBe
9KCTIIEPUMEHTAIBHBIX JTaHHBIX IOCTpoeHBl 3D Mozmenn W3MepHTENbHBIX S4YeeK |
BOCIIPOM3BE/ICHbI BCE TeOMETPUYECKHE, DIEKTPUYECKHE M ONTHYECKHEe MapaMeTphl
peanbHBIX OKCHEPUMEHTOB. Jlug y4era ycjaoBHH peansHOTO — 3KCIEpUMEHTA
IpelyCcMOTpPEHA  BO3MOXKHOCTH  BBEJIGHHMS B pacCMaTpuBaeMblii  o0BeM
JUDIIEKTPUYECKHX M HMOHHM3HUPOBAHHBIX Iy3BIPHKOB, BO3HUKHOBEHUA OOBEMHOIO
3apsfia W passIMYHBIX Mozenel crpuMepa. Ha ocHoBe aHanusa pes3ynbTaToB
KOMITBFOTEPHOTO MOJEIHUPOBAHKS aBTOPOM II0Ka3aHa BO3MOXXHOCTBH YHYETA TOJLKO
IIPOEKLUH BEKTOPA HANPSIKEHHOCTH E HA OCh, YTO 3HAUUTENBHO YIIPOILIAET PaCUeTh
B CHCTEME BJICKTPOJOB CIIOKHOW KOH(Urypanuu. PazpaboTanHas METOAMKA UMEeT

3HAUYUTENIBHO Ooee IHPOKHE BO3MOXHOCTH [JI1 HHTEpIIpETaluH PE3YIBTATOB

[Re)



9KCIIEPUMEHTANIBHBIX MCCIEAOBAaHUE U MOMydeHHs! Oombirero obbeMa MHOOPMAIHH
TI0 CPaBHEHHUIO C TPaJULHOHHBIMUA METOJaMHU 00pabOTKH KEPPOrpaMM.

B Tperbedl rnaBe aBTOpPOM NpPOBENeH aHaiu3 (AKTOPOB, BIMAIOUMX Ha

OKCICPUMEHTAIBHBIE KEPPOTpaMMbl, & TaKKe IapaMeTpoOB, XapaKTePU3YIOLIUX
NpeAnpoOOMHbIE COCTOSHUS B JMAJNIEKTPHUECKUX JKHIKOCTSX. IlokasaHo, dTO
pacueTHBIE KeppOrpaMMBbl JIy4ylle COBINAJAIOT C O3KCIEPUMEHTAIbHBIMU IIPH
CKOPPEKTHPOBAHHOM IOCTOsSHHOM Keppa, BenmuunHa KOTOPOH HE3HAYUTEIHHO
MEHSCTCSl C YBEJIHYEHHEM pacCTOSHHSA OT ocTpus. [IpoBen€HHble wncclemoBaHUS
IIO3BOJIMJIM IIOATBEPIHUTE IO KepporpaMmaM Halllyue MPUIIEKTPOAHOTO 00BEMHOTO
3apsna U OIpeNesnTh ero BenuuuHy. IIpogeMoHCcTprpoBaHEl BO3MOKHBIE HCKAKEHMS
MOJIT B TPUCYTCTBHM BOJIM3H JNIEKTPOIA IHMAIECKTPHUUECKOrO M HOHM3MPOBAHHOIO
ra3oBOr0 MHKPOILY3bIpEKAa. ABTOP II0Ka3blBaeT, YTO HMEHHO KABHUTAl[MOHHEIE
IPOLECChl, BO3HWKAIOM[ME MpM OBICTPOM HApPACTAHHUH IIOJIS, CIOCOOCTBYIOT
BOSHMKHOBCHHIO MHKPOITY3bIPHKOB, CHIDKAIOIIUX 3JIEKTPHUECKYIO IIPOYHOCTE
IIOJISIPHBIX JKUAKUX JUIIEKTPUKOB.

quBGDTa}[ rjiaaBsa JHUCCePTALlUH ITIOCBAILCHA JIICKTPOOIITHYECCKHUM

UCCIIeIOBAHUSIM  OBICTPONPOTEKAIOIIUX TIPOLECCOB MIPU PAa3BUTHH 3NIEKTPHYECKOTO
npobost B xuaKocTax. [TokasaHo, 4To Npu aHAIM3e MOJIEH CTPEMEPOB B MOJISAPHBIX
JKAIKOCTSIX HEOOXOIMMO YUMTHIBATh HEIMHEHHOCTh 3aBUCHMOCTH TIONSPU3AIME OT
HaNpsDKEHHOCTH monsi. Ha ocHOBe aHanmyM3a 3IEKTPOONTHYECKHX XPOHOTPaMM
NIPOJIEMOHCTPHPOBAHO 3HAYUTENILHOE Pa3IMuyue HalpSIKeHHOCTEH IT0JIeld B aHOIHOM
¥ KaTOAHOM CTpuUMepaxX B BOJe. AHOMHBIM CTPUMEP XapaKTEpH3YeTcs ropaszio
Gonbluel HAMPSHKEHHOCTHIO [0 Ha ero (POHTE, BeIHMYHHA KOTOPOH COOTBETCTBYET
00J1aCTH HEMUHEHHOCTH mosspu3anui. Hanpssk8HHOCTS MO KATOIHOTO CTpUMepa B
BOJI& HaMHOI'O MEHbIIIe W JIe:KUT B oOsacTw 3HaueHuii 2-3 MB/cM, HelMHEHHOCTE
NOJIAPU3ALUH [TPH 9TOM HE UTPaeT 3HAYUTEIBHOM POJIH.

B memom, auccepranms OCTaBIsIeT BIeUYATICHHE KadeCTBEHHOH HaydHOM
paboThl. B Helt moapo6GHO OIMcaHbl HCIIONB3YeMbIE YCTAHOBKH, IPUOOPBI U METOIBI,
a4 TaKXe J[eTaJbHO OMNUCBEIBAIOTCS IIOJIyYeHHble pe3yibTarhl. Kaxkmas riaga
3aKaHYHBAeTCs KPAaTKHMM BBIBOJAMH, YTO 3HAYUTEIBHO YIIPOINAET O3HAKOMIIEHHE C
padoroit. I'padudeckuil W HIUTFOCTPATUBHEBIA MaTepHa paboTel KadecTBEHHBIN.

PBBY.TIBT&TH AHUCCCPTAallUH IIPEACTABIAIOTCS HOBBIMH U JOCTOBCPHBIMH.
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ABTOPOM IIOJTy4€Hb! HOBEIE BaXKHEIE PE3YJIbTATHl B YACTH IKCIEPUMEHTANILHOTO
UCCIEIOBAHUA M MOJEJIMPOBAaHHUS  3IEKTPOONTHYEeCKHX  dhdeKToB B
JAMDNIEKTPUYECKUX JKUIKOCTSAX B CUIIBHBIX DJIEKTPHYECKUX ToJsiX. PaspaboTan HOBBIN
METOZ MOJEIHMPOBaHMS U BHU3yalM3alUUM DPACUYETHBIX KEpporpaMmM, KOTOpEI
MO3BOJIIET HUCCIIE0BATH KOMIUIEKC I1apaMeTpOB, ONPEHEISIOUIMX IUITEKTPUUECKYIO
NPOYHOCTE KUIKUX CPEJl, B TOM UUCIIE MPUIIIEKTPOIHEIN 00BEMHBIN 3aps, HAlH4ue
y3BIPbKOB, PasBUTHE HOHHU3AIMOHHEIX IIpoueccoB. IlokazaHo, 4To mHpH aHajm3e
MPeANPOOUBHBIX ITONIEH B IOJLIPHBIX KUAKOCTSX B CHJIBLHBIX HEOTHOPOJHBIX IOJIIX
HEOOXOZMM YUET HEIMHEHHOCTH 3aBHCHMOCTH MOJSPU3ALMM OT HAIpSKeHHOCTH
nojist. Onpelenensl MO JaHHBIM 3JICKTPOONTHYECKHX SKCIIEPUMEHTOB XapaKTepHbIE
HalPSHKEHHOCTH IOl BOJIM3HM MOJIOBKH aHOJHOTO U KATOJHOTO CTPUMEPOB.

[IpakTryeckas 3HAYUMOCTE Pe3yIbTAaTOB 3aKIIOUAETCs B pa3paboTKe HOBHIX
ONTHYECKMX METOJOB MOHHTOPHHIA 3JIEKTPO(QU3NYECKUX IPOIECCOB, KOTOPHIE
MOTYT OBITh HCIIOJIB30BAHBl IIPH TPOEKTHPOBAHMM MOIIHBIX BBICOKOBOJNBTHBIX
UMITYJTbCHBIX EMKOCTHBIX HAaKomuTeNled sHepruu. IIpenioxeHHBIH aBTOpOM MeToj
00padoTKM ONTHYEeCKOH HHGOPMAIMK ITyTEM COCTABIEHHS U PACYETA MATPUL] MOIKET
HaWTH I[IUPOKOE NPUMEHEHHWE B PA3IMYHBIX O00JACTIX, MMEIOIUX OTHOIIEHWE K
aBTOMATH3UPOBaHHON 00paboTke n306parkeHuil.

PesynbraTel, mpeicTaBlIeHHble B  JIMCCEPTALlMM,  JOKJIAALIBANKCH  HA
aBTOPUTETHBIX HAyYHBIX KOH(QEpeHIUsX B PoccHM W NpU3HAHEL B HAyYHOM
coobmiecTse. ABTOPOM OIyOIMKOBAHO IO TeMe JuccepTaiuy 13 paboT, B TOM YHCie
5 cTaTell B HAyYHBIX JKypHanax, uujaexcupyeMsix Web of Science u Scopus, a Taxke
BXonamux B nepedens BAK MunoGpuayxu Poccun. ABtopedepar B moanoit mepe
nepeaaeT coJiepykaHue JUCCEPTALMOHHON paboThI.

Huccepramus FO.A. Ky3HenoBoil BEINONHEHa B II€JIOM HA BECbMa BLICOKOM
HayYHOM YPOBHE, OJHAKO TP €€ YTEHUH BO3HUKACT PSIJI BOIIPOCOB ¥ 3aMeUYaHHM;

1. He BrnomHe sced BbIGOp aBTOpPOM KOH(HUIYpAaLUH  3JEKTPOJIOB B
U3MEpUTeNbHON siyedke. Ilpu wmccienoBaHuuM (akTopoB, BIUSIOMMX HA
OKCTIIEPUMEHTAIBHBIE KEPPOIPaMMBI, HCIOJBL3YETCs sueliKa THUIa «OCTpHeE
MIOCKOCTE». OpHako mpu MojenuposaHuu (cTp. 54) paguyc ocTpus
IPHHUMAETCs paBHBIM 30 MKM, a Ha S5KCIIEPUMEHTAIIBHbBIX ¥ 00paboTaHHbIX 110
aBTOPCKOM MeTOofHKe Kepporpammax (puc. 2.12, 3.2, 3.8, 3.12, 3.17 u zp.)
[TOKa3aHbl Pe3y/lbTaThl IJid ropasjno Oomemiero pagmyca 300 mMxM. Bbuio ObI
PasyMHO IPOBECTH MOACIMPOBAHUE ISl Pa3HBIX PaJHyCOB OCTPHS BIIOTH 0



3HAYEHUH, COOTBETCTBYIOIIMX OKCIEpUMEHTy. Takke He IPUBOAUTCA
KepporpaMM Uil  «KJIACCHMYECKOW» IIOCKOMapalie]bHOM KOH(UIYpaluu
DJIEKTPOAOB, YTO MOIJO OBl MOATBEPAMTH KOPPEKTHOCTH HKCIIOJIB3YEMBIX
aBTOPOM MPUOIMIKEHUI.

2. ABTOp HCIIOJB3YeT METOJBI YHCIEHHOTO MOIETHPOBAHUS LI MCCISIOBAHUSI
mpoduIs DISKTPUYECKOrO0 TIOJIS B aKCHalbHO CHMMETPHUYHOH CHUCTEME
QNEKTPOAOB M BIMSHMS  paCIpe/lelleHHss TII0Js Ha KepporpaMmbl M
MHTEHCUBHOCTL Ipoluefiiero ceera. [Ipu stom aBTopom He oOCy)IaroTcs
OCHOBaHHBIE Ha IpeoOpasoBaHmsx AOens aHAIUTHYECKUE  METOJIBL,
IOpeJIoKeHHble JI pelleHus Moao0HoH 3amaun B pabote Shimizu R.
Matsuoka M., Kato K., Hayakawa N., Hikita M., Okubo H. Development of
Kerr Electro-optic 3-D Electric Field Measuring Technique and its
Experimental Verification / IEEE Transaction on Dielectrics and Electrical
Insulation. 1996. V. 3. P. 191-196.

3. Ha ctp. 65-69 aBTOp oOmpenenseT mompaBKy B MocTosHHyI0 Keppa s
HaWJIy4llIero COIJIaCOBaHMs 3KCIIEPUMEHTAIBHBIX U PACHETHBIX Kepporpamu.
Ha mo#i B3rman, ¢usudeckas NpHpOAa ITOH TIONPaBKH HE pPACKphITA B
nocTaToyHol Mepe. 14 MOHMMaHMs CMBICNTA TOIPABKM aBTOp Ha CTp. 66
aHaIM3UPYeT pa3NUYHble TeMIlepaTypHbIe 3aBUCHMMOCTH IOCTOsHHOK Keppa
JUTS TIOJISIPHBIX M HETIOJISIPHBIX JKUIKOCTeH, HO Ha CTp. 69 HeOoKH/JaHHO JIejIaeT
BBIBOJI O TOM, YTO IIOIIPABKA MOXET OBITh CBS3aHa C HETOYHOCTHI) (DOPMEI
BIIEKTPOJA M TPaHUYHBIMU ycnoBUAMH. HemoHsTHO, kak mocrosHHas Keppa
CBSI3aHA C (POPMOM IIEKTPOJIOB, U O KAKUX IPAHUYHBIX YCIIOBUSX HIAET PEUb?

Hecmotps Ha BeICKa3aHHEIE 3aMeUaHus, ClIeyeT BLIPa3UTh MHEHHE O TOM, YTO:

—  guccepranuonnas  pabora  Kysmermosoit  FOmmm — AnexcaHApOBHBI
«MognenupoBaHue IpeAnpoOHUBHEIX IPOILECCOB B MOMAPHBIX KHIKOCTIX ¢ IOMOIIBIO
sddekra Keppa» cofepXUT pelieHre HaydyHOU 3a1aun, HMEIOIed BajKHOe 3HAYCHHE
Ui PasBUTHSA ONTHYECKHUX METOAOB HCCIEAOBAHUS MNPEANpPOOMBHBIX COCTOSHHN B
3JIEKTPOYCTaHOBKAX BBICOKOTO HATIPSIKEHUS;

— JHUCCepTalys 10 aKTyalbHOCTH BbIODAaHHON TEMEBl, YPOBHIO MpPOBEJIeHHBIX
UCCIIEIOBaHMH, Hay4YHOM M IPakTHYECKOM 3HAYMMOCTH, a TakKKe CTEleHH
000CHOBAaHHOCTH Pe3yJIbTATOB [TOJHOCTHIO yIOBIETBOPSAET TPeOOBAHUAM ITYHKTOB 9-
14 «llonoxeHHs © IPUCYXKIEHHH YUYEHBIX CTEIEHEN», YTBEPXKIACHHOIO
nocranoBnenueM IlpasurenscTBa Poccuiickoit ®eneparyu ot 24.09.2013 r. Ne842 (B

pex. or 25.01.2024 r.), IpeaBABISEMBIM K AWCCEPTALUSIM HA COHCKAHHE YYEHOH

L



CTCIICHH KaHauniara HaYK, H COOTBETCTBYET CIIelIMallbHOCTH 2.4.3 ==

DIIEKTPO3HEPreTHKA,;
— aBTOp IOCTOUH TPHUCYKAEHHs yUeHOH CTeleHH KaHIHIATa TeXHUYECKUX HayK

IO CIIELHATEHOCTH 2.4.3 — DIeKTpOIHEepPreTHKa.

S, K.B. Epun, naro cornacue Ha BKIIOYEHHE CBOMX I1€PCOHANBHBIX JAHHBIX B
MOKYMEHTBI, CBSI3aHHBIC ¢ pabOTON AMCCEPTAlMOHHOIO COBETA, M WX AalbHEHIIyio

obpaborky.
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