3AKJIIOYEHHME JUCCEPTAIIMOHHOI'O COBETA ]I 004.036.01 HA BA3E
®EJIEPAJIBHOI'O TOCYIAPCTBEHHOI'O BIOP)KETHOI'O YUPEXJIEHUS HAYKU

[IEPMCKUI ®EJIEPAJIBHBIN UCCJIEJOBATEJIBCKWI LIEHTP
(PUJTNAJTL — MHCTUTYT MEXAHMKU CITJIOIIHBIX CPE/)

YPAJIBCKOI'O OTEJIEHUSI POCCUMCKON AKAJIEMUU HAVK

[10 TMCCEPTALIMM HA COUCKAHUE YYEHOU CTEIIEHU KAHJIUJIATA HAVK
arrecTalimoHHoe Jeno Ne
penienue quccepraquoHHoro cosera ot 19.11.2020 Ne 63

O mnpucyxnennn @Ppann EnuzaBere AnekcanapoBHe, rpaxnanke Poccum, ydeHOU
CTENEeHH KaHAuaaTa (U3MKO-MaTeMaTUYECKUX HaYK.

JMuccepranus «HepaBHOBECHBIN EKTPO(OpPE3 HOHOCEIEKTUBHON MUKPOYACTHIIBD) TIO
cietmainbHocT 01.02.05 «MexaHuka KUIKOCTH, Ta3a M IUIa3MbDy MPHUHATA K 3al[UTE
16.09.2020, mnpotokon Ne 58, muccepranmonHsiM coBetom [ 004.036.01 nHa OGaze
denepanbHOIO rOCYJapCTBEHHOTO OI0IKETHOTO yupeskieHus: Hayku [lepmckuil ¢penepanbHbli
uccienoBaTenbckuil eHTp (dpunman — MHCTUTYT MEXaHUKH CIUIOMIHBIX Cpell) YpallbcKoro
otaeneHus Poccuiickoil akanemuun Hayk, 614013, r. [lepms, yn. Akagemuka Koponesa, 1. 1,
YTBEpKJIEHHBIM Npuka3oM Munoopuayku Poccun Ne 87/uk ot 26 sauBaps 2018 r.

Conckarear @Ppann EmnmszaBera AnekcanapoBHa 1992 r. poxnenus, B 2015T.
okonumna wmaructparypy @®I'bOY BO KyOanckuéi rocyapcTBEHHBIM  YHHUBEPCHUTET
(r. Kpacaomap) mo nampaBnenuto «lIpuknamnas marematuka u uHbopmaTtuka». B 2020 r.
OKOHYMJIA  aclupaHTypy ouHodM Qopmel o0yuenuss B DI'BOY BO  KyOGauckuii
TOCYJIApCTBEHHBI YHUBEPCUTET MO Hay4yHOU cnenuanbHocTu 05.13.18 — Marematuueckoe
MOJIETTUPOBAHKE, YUCICHHBIE METO/Ibl U KOMILIEKCHI ITporpamMmM. B Hacrosimiee Bpemst paboTaeT
CTapIlIUM IpernojaBareneM Kadeapsl MaTeMaTuku U uHbopmatuku KpacHonapckoro ¢unuana
OI'bOY BO ®unancoBbii yHuBepcuteT mpu lIpaBurensctBe Poccuiickoin ®Peneparumu.
Jluccepranusi BBIMOJIHEHa Ha (aKyJIbTeT€ KOMIBIOTEPHBIX TEXHOJOTUNA M MPUKIATHOU
matematuku ®I'BOY BO Ky6anckuii rocynapctBennsliii yuusepcuteT (Kyol'Y).

Hayunblii pykoBoauTeanb — 1.¢.-M.H., mpodeccop kadeapbl MPUKIaAHON MaTEMATUKU
Ky6I'Y, lemexun EBrennii AdanacbeBuu.

O¢uumnajnbHbIe ONMOHEHTHI:

1. 3yOapeB Huxonait Muxainosuu, n1.¢.-M.H., wieH-koppecnionieHT PAH, nmpodeccop PAH,
Benymuid HayuHbli coTpyaHuk @PIBYH UuHctuTyT »snekrpodusuku  YpaabCKOro
otnenenust Poccuiickoii akasieMun Hayk, T. EkarepunOypr;

2. AnaOyxeB Asnekceil AHaTONbeBMY, K.(.-M.H., JOLIEHT, CTApIIMi HAy4YHBIH COTPYIHUK
naboparopun BbluuciauTenbHoM ruaponuHamukn OI'BYH Tlepmckuii  ¢enepanbHbiii
HCCIeI0BATENBCKUM LIEHTP YpallbcKOTo oTaeneHus Poccutickoii akagemuu Hayk (umman
— MuctutyT Mexanuku crutomHbix cpeq YpO PAH"), r. Ilepmp;

JTAJIA TIOJI0KUTENBHBIE OT3bIBBI HA TUCCEPTALIUIO

Benymasn OpraHu3anms: denepanbHOE rocyJapCTBEHHOE aBTOHOMHOE
oOpa3oBaTesibHOE yupekJieHue Bhiciiero oOpaszoBanus HOHbIM (enepanbHbIl YHUBEPCUTET
(FO®Y), r1.PocroB-Ha-/loHy, B CBOE€M TMOJOXUTEILHOM 3aKIIOYEHUH, COCTABJICHHBIM
KyxoBeiM Muxaminom KOpbeBuuem, 1.¢.-M.H., 3aB. KaQeapoil BBIMUCIUTETbHON MAaTEMATUKH U
MaTeMaTU4eCKOW (U3UKH, U YTBEPKIEHHOM MPOPEKTOPOM 110 HAYyYHOM U UCCIIEIOBATEIbCKOM
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nearenbHocT  FODY, n.x.H. A.B. Merenuueit, yka3zajia, 4YTO JUccepTalus SBISETCS
3aKOHYCHHOW HAyYHO-HMCCIIE0BATEIILCKOH pabOTOH, KOTOpas COJMCPKUT HOBBIC HAYYHBIC
pE3yJIbTaThl U BHOCUT BKJIJl B IOHUMAaHUE 3JICKTPOKUHETHICCKUX SBJICHUN OKOJIO U30THYTOH
MOHOCEJICKTUBHON IMOBEPXHOCTH. B paboTe MPHUBOIATCS HOBBIE TEOPETUUYCCKUE PE3YJIbTATHI
WCCIIeIOBaHUs 3JICKTpodope3a MOHOCEICKTUBHOW MHKPOYACTHIIBI B SJIEKTPUYCCKUX TOJIAX
pa3IMYHON  HANPSDKCHHOCTH. TEeOpeTHUecKHe pe3ysbTaThl  JOMONHSIOTCS  YHCICHHBIM
pemieHMeM  MOJHOW  HeymnpomeHHod — cucrembl — Hepuera-Ilnanka-Ilyaccona-Croxkca.
[IpencraBieHHble  pe3yJbTaThl  BEPHPHUIIUPYIOTCS  MyTEeM  CPaBHEGHUS  OCHOBHBIX
XapaKTePUCTUK, TAKKX KaK CKOPOCTh YACTHIIBI, C PE3yJIbTATAMH SKCIICPUMEHTOB, U3JI0’KEHHBIX
B nuteparype. [IpencraBinennas mucceprannonHas pabota «HepaBHOBecHbBIN 3nekTpodopes
MOHOCEJICKTUBHOH  MHUKpPOYACTHUIBI»  yAOBIETBOpsieT TpeOoBaHusM  [lomokenuss  «O
MPUCYXJICHUHA YYCHBIX CTeleHeh», yTBepkaeHHoro I[locTaHoBiieHHeM mpaBuTelbcTBa PD
No842 ot 24.09.2013, npeabsaBisieMbIM K KaHAUAATCKUM IUCCEepTalUsiM, a ee aBTop DpanHin
EnuzaBera AnexkcaHIpOBHA 3aCiy KMBACT MPHUCYKIACHHUS YICHON CTEIICHU KaHauaaTra (U3uKo-
MareMaTH4ecKux Hayk o crenuaibHoct 01.02.05 — «MexaHuka )KUJIKOCTH, Ta3a U T1a3MbDy».
Conckaresiem onyo0/JMKOBaHO 4 CTaTbl B BEAYILIUX PELEH3UPYEMBIX JKypHAJIAX,
BXO/IAIIUX B NIEpEUYEHb, peKOMEH1I0BaHHbIN BAK:
l. Kamaitgun E.H., HlemuctroB B.C., ®panun E.A., Kyunenmamo A.C., Jeméxun E.A.
YucrneHHOEe HWCCIICIOBAHUE JIBM)KCHHUS MHUKPOYACTHIIBI ¢ MOHOOOMEHHOH ITOBEPXHOCTHIO B
anekTpudeckoM mose // Jlokmaner Poccuiickoit Akagemun Hayk. 2015. T. 465. C. 549-553.
B pabome memooom npsimoeco wuciennozo mMooeauposarus nNPoOeMOHCMPUPOBar nepexoo om
anekmpoghopesa nepeo2o pooda (MUHEUHLIU pedcum) K 3daekmpoghopesy 8mopoco pooa
(Henunetinwvlli  pedicum).  Iloomeepoiicoeno  npeononodxcenue 0  B3AUMHOM — GIUSAHUU
9IeKMPOKUHEMUYECKUX Heycmonudugocmet no mexanusmam /fyxuna u Pyounwmetina.
2. Frants E.A., Ganchenko G.S., Shelistov V.S., Amiroudine S., Demekhin E.A.
Nonequilibrium electrophoresis of an ion-selective microgranule for weak and moderate
external electric fields // Physics of Fluids. 2018. V. 30. P. 022001.
B pabome c¢ ucnonvzoeanuem memoda cpawusaemvlx ACUMNMOMUYECKUX DA3NOHCEHUL
NONYYUeHbl peuleHUs Hyleeo20 U nepeo2o NopsaoKa OJisl pacnpedeieHus NioOmHOCMU 3apAaod,
KOHYeHmpayuil u 2J1eKmpu4yecko20 NOmeHyuaia 6 npeoeie Mano2o ducia Jlebas u manotul
HANpsIHCeHHOCMU INeKMPUYECcKO20 NOJIL.
3. Ganchenko G., Frants E., Shelistov V., Demekhin E. The movement of an ion-exchange
micro particle in a weak external electric field // Microgravity Science and Technology. 2018.
V.30, No. 4. P. 411-417.
IIposedeno pewenue 3a0auu 08UNCEHU UOHOCENEKMUBHOU YACMUYbL 8 INeKMPUYECKOM NoJle
Manou HanpsaxceHHocmu. M3yuena 3asucumocmv  cpeOHel  NIOMHOCMU MOKA —Yepe3
NOBEPXHOCHb YACMUYbL OM Y2la NPU USMEHEHUU HANPANCEHHOCMU 2JIeKMPUYeCcKo20 NOJIA.
4. Ganchenko G.S., Frants E.A., Shelistov V.S., Nikitin N.V., Amiroudine S., Demekhin E.A.
Extreme nonequilibrium electrophoresis of an ion-selective microgranule // Physical Review
Fluids. 2019. V. 4. P. 043703. (WoS, Scopus).
B pabome npoeeden nomyananumuueckuil ananus 3a0avu 21eKmpo@opesa UOHOCeNeKMUSHOU
yacmuysl NPU 8bICOKOL HANPANCEHHOCMU dJIeKMPULECKO20 NOs 8 NPEONOJIONCEHUU MAT0CMU
yucna Jlebas. Ilonyananumuyeckoe peuieHue CpagHUBAemMcs C pe3yabmamami YUCIeHHO20
MOOeNUpoB8anus NOaAHoU Hecmayuonaprot cucmemvl Heprnema-Ilnanka-Ilyaccona-Cmokca u
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IKCNEePUMEHMATLHBIMU OAHHLIMU U3 OpY2UX pabom.

[Tybnukanuu copep:kat B CyMMe 78 CTpaHMI] U B IOJHOW MEpE OTpakaloT OCHOBHBIE
HayuyHble pe3yJbTaThl paboThl. HepocToBepHble cBefeHUsI 00 OMyOIUKOBAHHBIX COMCKATENIeM
paboTax B TEKCTE JUCCEPTALlUU OTCYTCTBYIOT.

Ha auccepraunmio u aBTopedepar moCTYNMJIH OT3bIBbI: OT ONIOHEHTOB U BEylIEH
OpraHu3aIuu.

1. [onoxutenbHbIil OT3bIB  OoduIMabHOrO omnmnoHeHTa 3ybOapea H.M. B ot3biBe
OTMEUAEeTCS aKTyaJIbHOCTh TEMaTHKU JMCCEpTAllMd, TMPUBEJIEH aHaJlu3 COAepKaHUs
JHCCepTalliyd IO TJjaBaM, OTMEYEHbl HayyHas HOBHM3HA M MPAKTHYeCKas 3HAYMMOCTH
MOJIYYEHHBIX pe3ynbTaToB. OTmeuaroTcss Tak e OOOCHOBAHHOCTh U JIOCTOBEPHOCTD
pe3yJNbTaTOB W BBIBOAOB auccepraunu. ONMOHEHT OTMEYaeT CIEeAyIOIlUe 3aMeuaHus I0
JiccepTaluu U aBTopedeparty:
® BOIIPOC O HECOOTBETCTBUU pHUC. 1.2 HEMOABMKHON cHCTEME KOOPAMHAT, KaK 3TO yKa3aHO B
TEKCTE TUCCEPTALINH;
® BOIIPOC O HECOOTBETCTBHM PACIpEAETICHUS MOHOB BOKPYT YaCTHIIbl, MU300paKEHHOTO Ha
puc. 3.1, onmucaHMIO ATOrO K€ pacipeaeeHUs B TEKCTE;
® HaJM4Me HETOYHOCTEW M OMEYaTOK, HECKOIbKUX HEKOPPEKTHO O(OPMIIEHHBIX CCHUIOK Ha
JTUTEPATYPY;
® 3amMeyaHue 10 MOBOAY HeylayHbIX 0003HAUEHHI BO BTOPOM IJIaBe TUCCEPTALINY;
® 3aMeyaHue O HEMOJIHOTE CIUCcKa 0003HAYEHHIA;

e Bompoc 00 o00iacTd NPUMEHUMOCTH HAWJIEHHOM 3aBUCUMOCTH  CKOPOCTH  OT
HaMpPsHKEHHOCTH, TIOJTYYEHHOM [Tl Cllydasi CUIIbHOTO 3JIEKTPUYECKOTO TOJS.

2. [lonoxuTenbHBIM OT3bIB OuIManbHOTO omnmnoHeHTa AuadyxeBa A.A. B oT3biBe
OTMEUYEHO, YTO JIUCCEPTALUsI COJEPKUT HOBBIE TEOPETHUECKHE pE3yJbTaThl, B YACTHOCTU
MOJIy4eHbI (POPMYJIIBI CKOPOCTHU 3JIeKTpodopesa B Mpe/esie Malol U BHICOKON HaNpsKEHHOCTH
ANIeKTpUYecKoro mnoss. B nuccepranuu oOHapykeH HOBBIM 3(PQGeKT — BO3HUKHOBEHHE
HEyCTOMYMBOCTH. B  KauecTBe OJHOrO W3 JOCTOMHCTB JUCCEPTAIlMU  BBIJICISIETCS
HCIOJIb30BaHUE OJHOBPEMEHHO YHMCIIEHHBIX M aHAJUTHYECKMX METOJOB JUISl MCCIEAOBAHUS
3a1ayn. ONIIOHEHT OTMEYAET CIEAYIOIINE 3aMEUaHuUs:
® HaJM4Me HETOYHBIX (OPMYIMPOBOK U HEKOPPEKTHOE UCIIOIb30BAHUE TEPMHUHOB;
® 3aMeyaHue K CTUIIIO U3JI0KEHUSI U 0POPMIICHUS AUCCepPTalUy;
® OTCYTCTBHME OMHMCAHHS XapaKTEPUCTHK BbIUMCIUTEILHON CETKU B MPUIIOKEHUH A;

e 3aMeuyaHue 00 OTCYTCTBUHU CCHUIOK Ha pabOTHI IPYTUX aBTOPOB B aBTOpedepare.

3. ITonoXUTENBHBIA OT3BIB BEAYIIEH oOpraHu3anuMu. B oT3bIBE OTMe4aercsi, 4TO
JHiccepTanusl MpeicTaBisieT co00il 3aKOHUEHHBI HAy4HbI TPYJ, MOCBALIEHHBIM pPELIECHUIO
ONHOM M3 3a7ady B 00JacTU BJIEKTPOTUAPOAMHAMHMKU. B pabore mnpuBOAsTCS HOBBIE
TEOPETUYECKUE PE3yJIbTaThl HCCIEIOBaHUS AIIEKTpodope3a HOHOCEIEKTUBHOM YacTUIBI B
MOCTOSIHHOM 3JIEKTPUUECKOM ToJjie. Pe3ynbTaThl, MojydyeHHble B XOJAE JUCCEPTALMOHHOTO
HCCIIeI0OBaHus, SBJIAIOTCS HOBBIMU. B paboTe mosiydeHo aCUMINTOTHUYECKOE PEIIEHNUE CUCTEMBIL,
OMHCHIBAIONIEH 3JIEKTPO(Ope3 HMOHOCENEKTUBHOW YACTHIIBI, I Majol HaIpsSKEHHOCTH
ANEKTpUYECKOTo mois. st 3Toro ke ciydas MoJiydeHa aHalnuThyeckas (opmysia CKOPOCTH
anekTpodope3a, TMOKa3blBalOllas JHMHEHMHBIH OTKIMK CKOPOCTH OT  HANpsKEHHOCTh
ANEKTPUYECKOTO IMOJs. BBIBEIEHO aHaIUTHYECKOE Pa3lIOKEHUE CUCTEMBI OTACIBHO IS
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KKIOT0 W3 TMOTPAaHUYHBIX CJIOEB I CHJIBHOTO AJIEKTpUyecKoro mois. OOHapyx eHO

BO3HMKHOBEHHE ()eHOMEHa TMOTEepU YCTOMUMBOCTH 30HBI IPOCTPAHCTBEHHOTO 3apsja,

HaxoJsmierocsi B o0JacTH BXOJSALIErO MOTOKa KaTUOHOB. [lomydeHHbIE pe3ylbTaThl UMEIOT

MPAKTUYECKYI0 3HAUYMMOCTh — DJJIEKTPOKMHETHYECKass HEYCTOMYMBOCTh MOXKET OBITh

HCIOJIb30BaHA B MMKPOMAcCHITAOHBIX yCTpOMCTBaxX [uisi MOBBIMEHUS S()PEKTUBHOCTH

CMEIIIMBAaHUS KUIKOCTEH.

Benymas opranuzanys oTMe4aeT ciaeayouue 3aMedaHms:

® BOIPOC O MPUMEHUMOCTH THUIOTE3bl CIUIOIIHOCTH TMPU HUCCIEIOBAaHUU 3aJayd B

MHUKpoMaciTadax;

® 3aMeyaHME€ O TOM, 4YTO B pabOTe HE YYMTHIBAIOTCS MPOLECCHl TUCCOLMALUU U

PEKOMOMHAIIMYA HOHOB B AJIEKTPOJIUTE;

® BOIIPOC O CYUIECTBOBAHUH JIOKATHbHOTO MAKCUMYMa Ha paclpe/elIeHUH MII0OTHOCTH 3apsijia;

® BOIPOC O IMEpexoie K XaoTudeckomy pexkumy. He o000CHOBaH BBIBOJ O TOM, 4TO

Ha0JI0/1aeTCs CLEHAPHI YIBOCHHS TIEpUOA MPU MEPEX0/ie K Xa0TUYECKOMY PEKHUMY.

Ha aBTopedepar noctynuiio 5 OT3pBOB:

1. TlomoxkwutenbHbli oOT3bIB  OT [Jlemuna B.A., na.¢b.-Mm.H., gomeHTa, 3aB. Kadeapoi
teopernyeckoil pusuku, GI'BOY BO Ilepmckuii rocyqapCcTBEHHbIM HAlMOHATbHBIN
HCCIeI0BaTeNbCKUN YHUBEPCUTET, T. [lepmb (1 3ameuanue);

2. TlonoxutensHbiii 0T3bIB 0T Auekceenko C.B., akamemuka PAH, n.¢.-m.H., npodeccopa,
3aBeqyromiero Jiaboparopueir mpobiem  Teromaccornepenoca @DIBYH  Uuctutyt
terodusuku uM. C.C. Kyrarenaaze CO PAH, r. HoBocubupck (1 3ameuanue);

3. Tlonoxwutenbubiit 0136IB OT IlepmunoBa A.B., n.¢.-m.H., goueHTa, npodeccopa kadenps
oOmreit pusuku pakynprere npukiaaHon Marematuku u Mmexanuku ®I'bOY BO Ilepmckuit
HAllMOHAJIbHBIN  UCCIIEIOBATENbCKUN  TMOJIUTEXHUYECKH  yHHMBepcuteT, T. [lepmb
(2 3ameuanus);

4. TlonoxwutenbHbli 0T36IB OT JItomHuHA A.B., K.¢.-M.H, nekaHa (akyabTeTa HHPOPMATUKU U
skoHoMUKH PI'BOY BO IlepMmcknii TrocyJapCTBEHHBI T'yMaHUTapHO-IENArOTMYECKUN
yHUBepcHTeT, T. [lepmb (1 3ameuanue).

5. TonoxwurenbHblil 0T36IB OT byHsikuna A.B., k.¢.-M.H, o1ieHTa Kadenapsl MaTeMaTHUYECKUX
u KoMmmbloTepHbix MeTonoB PI'BOY BO KyOanckuii rocyaapcTBEeHHBbI YHHUBEPCHUTET,
r. Kpacunomap (1 3ameuanue);

B or3bIBax Ha aBTOpedepaT comepKkaTcs ciaeAylOlHe 3aMeYaHus:

® B TeKCcTe aBTOpedepaTa HEBEPHO yKa3zaHa pa3MepHOCTh Koddduimenta nuddysuu, a ans
MPUBEACHHOIO JHarna3oHa XapaKTEepHbIX pa3MepoOB MUKPOQPIIIOMAHBIX CHCTEM JaeTCs
OLIEHKa XapaKTEePHOI'0 BPEMEHU TOJILKO Ul OJHOIO KOHIA JHarna3oHa;

® B TEKCTE aBTOpedepara He MPUBOJUTCS CUCTEMa YpaBHEHUM C TPaHUYHBIMHU YCJIOBHSIMH,
KOTOpasi COOTBETCTBYET MaTeMaTHUECKON MOCTAHOBKE 3a/1a4U;

e B raBe 4, rae NpHUBEACHBI PE3yJbTaThl YUCIECHHOTO MOJIEIMPOBAHUS 3a/1aud, MOKa3aHO
BO3HUKHOBEHHE  DJICKTPOKMHETHYECKOM  HEyCTOMUMBOCTH. OJHAKO  CCBUIKM  Ha
COOTBETCTBYIOUIUE SKCIIEPUMEHTAJIbHbIE Pa0OThI OTCYTCTBYIOT;

e U3 cojiepkaHus aBTopedepara HE SCHO, €CTb JIK BO3MOYKHOCTh MPAKTUYECKOTO
MPUMEHEHHs]  Pe3yJbTaTOB, IOJYYEHHBIX JUIsI  Clyd4as MaJlol  HampsHDKeHHOCTH
AIEKTPUYECKOTO TIOJIS;

e B aBTOpedepaTe HE YKa3aHO, KaKUM CIIOCOOOM ObLTH pelieHbl ypaBHeHus 1.21-1.24;



e s puc. 10 u3 aBTopedepara HE yKazaHO, Kakasg U3 KPHUBBIX JydlllUM 0OOpazoM
COOTBETCTBYET  OKCIEPUMEHTAIBHBIM  JaHHBIM  JUIsI  BBICOKOH  HANpPsHKEHHOCTH
AIEKTPUYECKOTO TIOJIS;

® [IpU ONMHCAHUU PE3YyJIHTATOB TPEThEH IIaBbI HE MPUBEACHO CaMO aHAJTUTUYECKOE PEIICHUE,
a aa nud¢y3uoHHOTO CI0sl HE TOSICHSAETCS ToUeMy HEe yAAJIOCh HAWTH aHAIMTHYECKOE
pelieHue.

B oT3piBax OoTMEYeHO, YTO aUCCepTalusl SIBJISIETCS 3aKOHUYCHHBIM HCCIEIOBAaHUEM U

MPEJCTaBIseT HAy4YHBIM HWHTEpEC, MNpOlUIa JOCTAaTOYHYIO anpoOaluio, COIEP>KUT HOBBIE
pE3yJbTaThl, JOCTOBEPHOCTh KOTOPHIX OOOCHOBaHA, TeMa pabOThl SABISETCS AaKTyaJlbHOM,
PE3yJIbTaThl UMEIOT BBICOKYIO Hay4YHYIO LIEHHOCTh U OO0JIbIIIOE MPUKIIAHOE 3HAYEHUE.
Bribop odunmanpHeIX ONMOHEHTOB U BEAyLIEH OpraHu3alid OOOCHOBBIBAETCS

CJIEIYIOILIAM:

opuIHAIBHBIE ONMOHEHTHI SBJISIOTCS OJHUMHU M3 BEAYIIMX CIEHHAIUCTOB B 00JACTH
bu3nyeckol TUAPOJUHAMUKA M DJIEKTPOTUAPOJMHAMHUKH, HMMEIOT OOJIbIIOE  YHUCIIO
nyOonuKaluuMyu C  pe3yjibTaTaMH TEOPETHMUECKUX M OKCIEPUMEHTAIbHBIX HCCIEIOBAHUM
pPa3IMYHbIX TUJPOJMHAMUYECKUX CHUCTEM; O0JIaJaloT JOCTaTOYHOM KBalnuKaiuen,
MTO3BOJIAIOIIEN OLEHUTh HOBU3HY MPEJCTABICHHBIX HA 3allUTYy PE3YJbTAaTOB, UX HAYYHYIO U
MPAKTUYECKYI0 3HAUMMOCTh, 0O0CHOBAaHHOCTb U JJOCTOBEPHOCTD MOJYYEHHBIX BHIBOJIOB;

Benywmas opranmsanusa ®I'AOY BO HOxubiil penepanbHblil yHUBEpCHUTET, T. PocToB-Ha-
JloHy, sBiseTCS OJHUM M3 BEAYLUIMX HAy4YHBIX LIEHTPOB B oOmactu (usmdeckoit
TUIPOJIMHAMUKHA M AJIEKTPOTMAPOJIMHAMUKHM, B HEM aKTUBHO BedyTcs (yHIaMEHTalbHbIE U
MPUKJIaHbIE MCCIIEIOBAHMS MO IIUPOKOMY CHEKTpy mnpobiem (u3uku U MexaHnuku. HayuHo-
uccienoBaTeNnbckas paboTa BeJeTCs MO CIEAYIOUUM HaIllpaBiICHHUSIM: BOJHOBbBIE ABUKECHHS B
CIUIOLIHBIX CpENax, a’poaKyCTHKa, CMELIAHHbIE 3aJaud MEXaHUKHU CIUIOIIHOW Cpelbl,
IMHAMHMKa BSI3KOTO Trasa, Teopus »dJeKkTpodopesa, TMEepeHOC MacCchl U Teia B
MHOTOKOMIIOHEHTHON KHAKOCTU. B yHHBepcuTere (QYHKIMOHUPYET Hay4HbIE MIKOJIBI
«TUIPOMEXAaHUKa». YHUBEPCUTET SIBIACTCA YyupeauTeseM 19 HaydHBIX XypHAJIOB, Cpeau
KoTopbix: «M3Bectust Bhicmimx yueOHbIX 3aBeneHud. CeBepo-KaBkasckuil  peruo.
EcrectBennbie Haykw». 13 Hux 13 xypHanoB Bxomar B mnepedeHb BAK. Ot3piB Bemymen
OpraHM3aly, CcojepXKalluid MOoJApoOHYI0, IO IJIaBaM, XapaKTePUCTUKY COJEepKaHUs
JMCCEPTAlMOHHONM  PAa0OThI; BBICOKYIO TOJOKUTEIbHYIO OLEHKY AaKTyaJbHOCTH TEMbI
WCCIIE0OBaHUsA, JOCTOBEPHOCTH, HOBM3HBI, TEOPETUYECKOM M NPAKTUYECKOW 3HAYUMOCTHU
U3JI0’KEHHBIX Pe3yNbTaTOB OOCYX IEH M 0J00peH Ha 3acelaHuu Kadeapbl BBIYUCIUTEIbHON
MaTeMaTUKd U MareMaruyeckol ¢u3uku HMHCTUTyTa MareMaTukd, MEXaHUKH U
KoMITbIOTepHBIX Hayk wuM. L.M.BopoBuua HOxxHoro denepaqsbHOr0o YHHUBEpPCUTETA B
MIPUCYTCTBUU NPU3HAHHBIX aBTOPUTETHBIX CHELUAIMCTOB IO TEME 3aLIUIIAEMOM TUCCEPTALIH.

JluccepTallMOHHBII  COBET OTMeYaeT, 4YTO0 HAa OCHOBAHHHM BbINOJIHEHHBIX
corcKaTeJieM MCCIe0BaHMI:

JluccepTaMOHHBIM COBET OTMEYAET, YTO HAa OCHOBAHWU BBIIOJIHEHHBIX COUCKATEIEM
HCCIIEOBaHUMN:

— paspadoraHa TeEopeTHYECKass MOJCNIb OIHUCAHUS JABWKEHUS HOHOCEJIEKTUBHOU
MHUKpPOYaCTHUIIBI;

— mnpemsio:keHbl (opmyna s BBIYUCIEHHUS CKOPOCTH 3JekTpodope3a B craboM
AIEKTPUUYECKOM IT0JIE U OLIEHKA CKOPOCTH YACTHIIBI B CUJIIBHOM JIEKTPHUYECKOM IOJIE;

— J0Ka3aHO CYIIECTBOBAaHUE AJIEKTPOKMHETHYECKON HEYCTOWYMBOCTH HA IOBEPXHOCTH

MOHOOOMEHHO MHUKPOYAaCTHUIILI B obnacTu BXOOAIICTO ITIOTOKA KATUOHOB,



— BBeJIeHbl HEPAaBHOBECHAsl CTPYKTypa MOTPAHUYHBIX CJIOEB, BKIIOYAIONIAs JIBOWHOU
ANEKTPUUYECKUN CJIOW, 00JaCTh MPOCTPAHCTBEHHOTO 3apsna U AU Y3UOHHBIA CIIOH; OTPHIB
muhPy3MOHHOTO CIIOA.

Teoperuyeckasi 3HAYMMOCTH MCCJICI0BAHMS OOOCHOBAHA TeM, YTO paCIIUPSET
M3BECTHBIE 3HAHUS 00 3MEeKTpodope3e MOHOCEIEKTUBHBIX MHMKPOYACTHI] M YCTpaHseT psij
Mpo0esioB, KacalolUXCsl JBMKEHHUS TaKUX YacTHUIl Ha MHKpoMacumTabax. B dactHOCTH,
AO0KA3aHO HECOOTBETCTBUE CYILIECTBYIOIIETO MPEATON0KEHUS O KBAIPaTUYHOW 3aBUCUMOCTH
CKOpPOCTH 3JeKTpodope3a OT HaNpsKEHHOCTH AJIEKTPUYECKOrO TMOJs, BBIIABUHYTOTO
C.C. lyxunpim u H.A. Mumyk B HMX 3KCHEpPUMEHTAJbHBIX paboTax MO 3JIeKTpodopesy
MOHOCEJIEKTUBHBIX YaCTUIl U HECOCTOSITEIIbHOCTh MPEANOI0KEHUSI 00 OTCYTCTBUU BIIMSHUS
¢ dy3UOHHOTO CIIOS Ha MOBEACHHE MUKpoYacTHIlbl. B nanHoil paboTe noka3biBaeTcs Apyroi
XapakTep 3aBUCUMOCTH, OTIIMYAIOIIMICS OT KBaAPaTUYHOM.

IIpuMeHUTENBbHO K MPO0JeMATHKE IUCCEPTANNH Pe3yJbTaTUBHO (3P PeKTUBHO, TO
€CTh € MoJIy4YeHueM 00J1a1al0UX HOBU3HOM Pe3yJibTATOB):

— HCIOJBb30BAHBI METOJBl MAajoro IapaMeTpa M CpalluBaHUs ACHUMITOTHYECKUX
Pa3JIOKEHU;

— M3JI0KEHBI CXOJICTBA W PA3IUYMS JBH)KCHMS JUAJIEKTPUYECKON M HMOHOCEJIEKTUBHOU
YaCTHUIbI;

— PACKpbITA CTPYKTypa TEYEHHUS >KUAKOCTH OKOJO MHUKPOYACTHLBI MOJ JIECUCTBUEM
BHEIIHETO AIEKTPUUYECKOTO TOJIS;

— H3y4YeHbl MEXaHN3Mbl MPOSBICHHUS HEPABHOBECHBIX IIPOLIECCOB MPU JBHKECHUHU
MOHOCEJIEKTUBHON MUKPOUYACTHUIBI U (POPMHUPOBAHUS MOTPAHUYHBIX CIIOEB;

— MpoBeJeHa MOJAEPHHU3ALUS TCOPUU DJIEKTpodopesa ¢ IeNIbI0 aIeKBATHOTO OTPAKEHUs
3aBUCHMOCTH  CKOPOCTHM  HMOHOCEJIEKTMBHOM  MHUKPOYACTHIBI  OT  HANpPsSHKEHHOCTHU
ANEKTPUYECKOTO ITOJIS.

3HayeHHMe MOJYYEHHBIX COMCKATeJeM pe3ybTaTOB MCCICA0BAHMA JJIs NMPAKTHKH
MOATBEPKAACTCH TEM, YTO:

— pa3paboranbl M anpoOMpPOBaHbI  peaqu3alud  MoJelned  3nekTpodopesa
MOHOCEJIEKTUBHBIX MUKPOYACTHUII JUIS CITy4aeB CUIILHOTO U CJIa00ro 3JE€KTPHUUECKOIO MO,

— ompejaeieHbl TPAHULBI IPUMEHUMOCTH 3TUX MOJEIIEH;

— CO3JaH aJNrOpUTM IPSAMOrO YUCIEHHOTO MOJEIUPOBAHUS JIBW)KCHUS MHKPOUYACTHLIBI U
OKpY>KaIoIIeH e€ )KUIKOCTH TpH deKTpodopese;

— MpeAcCTaBJeHbI KOJUYECTBEHHBIE OI[EHKU CKOPOCTH 3JEKTPOPOPETHUECKOTO IBUKEHUS
MHUKpPOYACTHIL U [TapaMETPOB TEUECHUS.

OueHka 10CTOBEPHOCTH Pe3yJIbTATOB MCCJIEIOBAHNS BbISIBHJIA, YTO:

— TeOpHs COIVIACYETCs C Pe3yJbTaTaMH YUCIECHHOTO MOJEIUPOBAHUsA, a JUIsl IPEAEIbHBIX
Clly4aeB COIJIacyeTcsi C OMyOJMKOBAaHHBIMHM OSKCIIEPUMEHTANIbHBIMU JaHHBIMU IO TEMe
TUCCepTaluu;

— ujAes UCCIICIOBaHMS 0a3MpyeTcs Ha NIPUMEHEHUN METOJ0B MEXaHUKHU CIUIOLIHBIX CPEN
B paccMaTpHBAEMbIX MPOCTPAHCTBEHHBIX MaclITabax W HCIHOJIb30BAHUM KJIACCHYECKUX
AHAJIUTUYECKUX METOJ0B MCCIIEIOBAHMS;

— HCIO0JIb30BaHbI U3BeCcTHBIE ypaBHeHUs HepHcera-Ilnanka, [lyaccona, CTtokca u MeTOIbI
AQHAIUTUYECKOTO M YMCIEHHOTO HCCleNOoBaHus (METOJ Majoro mapaMerpa, cpallliBaHue
ACUMIITOTUYECKHUX pazIoKEeHUH, CHEKTPAIIBHOE pasiioKeHue omneparopa u
KOHEYHOPa3HOCTHBIE CXEMBI);

— YCTAHOBJICHO KOJINYECTBEHHOE COOTBETCTBUE pE3YyJbTAaTOB AHAJUTUYECKOIO U
YUCJIIEHHOTO MOJCIINPOBAHUS c OIy0OJINKOBAHHBIMU B OTKPBITOU neyaTu
JKCIIEPUMEHTAIBHBIMU JAHHBIMU BO BCEX CIy4asX, KOTJA OTH JAaHHBIC JIOIYCKAIOT MPSMOE

CpaBHCHHE.
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JIM4HBI BKJIAQJA COMCKATEJS] COCTOMT B IIOJIYYEHUU ACHUMITOTHYECKMX DPELICHUMH
3aj1a4i, BBITIOJIHEHUH U aHAJHM3€ Pe3y/IbTaToB MPSIMOTO YUCIEHHOIO MOAEIMPOBaHUS. BBIBOI
bopMyn IS CKOpOCTH O3JieKTpodope3a B TpPEAENbHBIX CIydasx Malod u OoabLIOH
HaIpsOKEHHOCTH, TIPOBEJCHHME YHUCICHHBIX OHKCIEPUMEHTOB U aHaIM3 HMX pe3yJIbTaToB,
CpaBHEHUE IOJTY4YaeMBIX Pe3yJIbTaTOB C TEOPETUYECKUMHU U IKCIIEPUMEHTAIBHBIMU JaHHBIMU
JIpYrUX aBTOPOB BBHIMIOJHEHBI COUCKATeNeM caMoCTOATenbHO. IlocTaHoBKa 3amaud M
MHTEPIIPETAIHS Pe3YJIHTaTOB MPOBOAUIACH COBMECTHO C HAYYHBIM PYKOBOJIUTEJIEM U IPYTUMU
CoaBTOpaMy ITyOIuKaluit.

Juccepranusi 0XBaTbIBaeT OCHOBHbIE BONPOCHI NMOCTABJIEHHOH HAy4YHOH Npo0/ieMbl
H COOTBETCTBYET KPHTEpPHI0O BHYTPEHHero eIHMHCTBA, YTO MOATBEpKIAeTcs HaIUYUEM
[I0CJIEIOBATEIBHOIO IUIaHA UCCIEN0BaHUs, IIPaBOMEPHOCTHIO U IPABUWIBHOCTBIO ITOCTAHOBKHU
3a/la4 ¢ TOYKHU 3pEHHUS Hay4yHOUl IpoOsemMbl U BEIOPaHHON TE€MBI UCCIEIOBAHUMA, CTPOrOCTHIO
JIOTHYECKUX pacCyKJICHUH, KOHIENTYaIbHOCTHIO U B3aUMOCBA3bI0 OCHOBHBIX BBIBOJIOB.
JluccepTallMOHHBIA COBET IpHINE] K BBIBOAY O TOM, YTO JUCCEpTALUs NPEACTaBIISIET
co0ol 3aKOHYEHHYIO HAy4YHO-KBAIU(UKAIMOHHYIO paboTy, KOTOpas COOTBETCTBYET
No 842, yTBepK1I€HHOTO
[Tocranosnenuem IlpaButenscrBa Poccuiickoit ®enepauun ot 24 cenrsdps 2013 r.: B Hell
COJEPIKUTCS TEOPETUYECKOE  pELICHHE 3ajaud  ayiekTpodopesa  chepuueckoit
HOHOCEJICKTUBHON 4YacCTULBl JUIA JBYX IPEACIBHBIX CJIyd4aeB HU3KOM U  BBICOKOI
HAIIPsDKEHHOCTH JJIEKTPUYECKOrO IOJS B MPEANONIOKEHHMH MalocTH yuciaa JleGas, a Taxxke
MaTeMaTUYeCKOe  MOJEIMpPOBAHME  JIBIDKEHUS  YaCcTULBl B IIMPOKOM  JWana3oHe

CA Ll

TpeboBaHuaM 11. 9 "[TooxKeHHs O MPHUCYKICHUU YYCHBIX CTENeHEH

HaNpPsYKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Ha 3aceganum 19 nHos6ps 2020 1. auccepTallMOHHBIA COBET TPUHSAJ pELICHUE
npucyauth @pani E.A. yuyeHylo creneHb KaHauaara GU3snKo-MaTeMaTUYECKUX HayK.

IIpn npoBenenun OTKPBITOI'O rosocoBanusi quccepTallMOHHBINA COBET B KOJUYECTBE
15 yenoBek, U3 HUX & NOKTOPOB HayK IO CIHENMAIBLHOCTH paccMaTpUBAEMOH IUCCEpTallMH,
Y4aCTBOBABILIUX B 3aCeJaHUHU (B TOM YHCJIE 5 YEJIOBEK B YAAJICHHOM UHTEPAKTUBHOM PEKUME),
u3 21 4enoBeKa, BXOMAIIETO B COCTAB COBETA, JOMOMHUTEIBHO BBEICHO HA PA3OBYIO 3aILUTY
0 genosek, nporosocoBaiu: 3a — 15, mpotus — 0, He porosiocoBaiio — 0.
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