
PEIIEH3I,Ifl

rra Ar.rcceprarluoHHyro pa6ory AoKropaHra PhD Epuu6etonofi Jlaggar Tacras6exoBHbl Ha reMy:

<<CauocorJracoBaHHaq Mogerb Suru.reucnx cnoficrB rlblJreBoft n.nalusr>), flpeAcraBuegsofi

Ha corcKaHr{e crerreH}l AoKropa Qranoco(prau (PhD) ro crelll4nnbHocrll (6D060400 - (DusrKa)

ognaxounBrxr.rcb c ArrccepTa\uefi Epuru6eronofi IIazsaT Tacran6eroBHbl HA TeMy:

<CavocornacoBaHHar{ MoAeJrb Susuuecrux csoftcrn nrurenofi rIJIa3Mbr), npeAcraBnennofi na

corrcKaHrire crerreHLr AoKropa tfunocotfrau (PhD) ro cneuuanbHocrl'I (6D060400 - ozsma>,

p erIeH3eHT rIpI4 Ixen K cneAyroueMy 3aKnIor{eHI'IrO :

B 4uccepraqproHnoft pa6ore Epuru6eronoft JLT. locrpoeHo cilMocorJlacoBaHHar MoAeJIb

pacqera craruqecKl,Ix I,I Ar4HSMr.rqecKr4x cnoficrs nruenofi rIJIzl3MbI, Koropail opraHI4rIecKI'I

BKJIIOqaeT HaXoX,qeHI,Ie 3apsAa II6IJISBrIX qacT14II 14 uOrenqualrnOft 3HepruI]I I4X

ssar4N,{OAefi CTBUIA, a TaKiKe oIIpeAeJIeHVe cTaw[IecKI4X LI IIT4]FrANMqeOKIIX Ceoficre uruenofi

rroAcl4creMbl Ha ocgoBe pe[IeHI4t IlgrerpanbHolo ypaBHeHI'Is Opnlrreftua-I-{epnure c

nocneAyrour{M I,ICTIOJIb3oBaHI'IeM MeroAa MoMeHTOB'

1. Arcryalr,HOCrr TeMbr I{CCJIeAOBaHIIfl Vr ee cBs3b c oolllenayqHblMll rr

o6rqerocyqapcrBeHHbrMrr rlporpaMMaMu'

Ha cero4nxuftrufi AeHb 6olrurofi nayrnrrfi I,IHTepec rzccreAoearereft npl'ITtflrBaer

nenranefinas r,r MHOroKoMrroHeHTHaf cpeAa - nJIa3Ma C IIbIJIoBbIMI4 qaCTuIIaMpI TBepAOIO Tena'

Tarag cpeAa BCTpeqaeTC s B pa3nvrqHblx IIJIa3MeHHbx ycTaHOBKax' a TaKXe B KOCMUT{oCKOM

rrpocrpaHcrse. Hau6oJree 3Haqr.rMbrMr.r c lpaKTr,rqecrofi roqru 3peHl4s flBJrtrorct ]IccJIeAoBaHI4s

lbrJreBbrx rracTr4rl B yCTaHoBKaX TepMOsAepHOIO clIHTe3a C MaIHI'ITHbM yAepXaHI'IeM' KOTOpbIe

BO3Hr4KaroT 3a cqeT eganN{OAefiCTBLrfl [JIa3MeHHOfo pa3pflAa co cTeH]frAMId lI CyqecTBeHHO

BJrlrrror ua pa6ory TepMoqAepHo1o peaKropa. gacrllUbl TBepAoro Tena (nunenlre qacTI'IIIbI)'

rroMerueHHue s o6racrb rrJra3MeHHoro pa3pr4a, npuo6peraror 6onsuoft sneKTpllqecxuit zapg.4,

cssgaHHrrfi c nofnor{eHr4eM 3aprxeHHbx qacrllq fIJIE!3Mbr, TO ecrlt 3JIeKTpOHOB LI I4OHOB'

flocrollry gJreKTpoHbr 3HarruTeJrbHo JIeFIe n IIOABIIX{Heo I4OHOB ) 3ApflD, fIbIJIeBbIX qacTuII B

o6uqnrrx ycnoBr,rsx cTaHoBr{TCr OTpr,rrIaTeJIbHbIM pI MOnteT AOCTI{faTb AeOSTKOB TbICtq B

eALIHI,Iqax 3apfl11a SneKTpOHa. 3ro c oAnOft cTOpOHbI BeAeT K B93HI{KHOBSHIIIIO CI'IJIrH9;O

gne1TpocTaTl.ItlecKoro nsanuo4eficTBl'Is MexAy IIbIJII'IHKaMLI, A c 4pyrofi cTopOHbI K I'I3MeHeHI'Irc

csoficre rrJra3Mbr e6rIIsII r4x noBepxHocTpl. Tarrau o6pa:on, 4nr npuo6peTeHl'It sleKTpnqecKorQ

3ApflIa rrbrJreBbre qaCTuIIbI ASJIXH6I I4MeTb xOueqnrrft pa3Mep, a [peACTaBIIeHHajI [r4CCepTA\V5'

C(pOttyCnpOnaua Ha IOCJISAOBaT9JIrHOM ero yqeTe B Qus1ruecxrax ceoftcreax nsrnesofi

KoMIIoHeHTu'Cle4yeToTMeTI4Tb,IITOpa6oTaEpr,Ivr6eroBofiJI.T'BbIIIoJIHeHaBcooTBeTcTBI4I4c

KaneHAapHbMy rrraHaMu (fyn4aneuramuofi Har{Ho-I{ccneAoBareJllcxofi pa6orrt KH MOH PK

<fpauronoe SuuauclrpoBaHr4e HayqHbrx uccneAoBaHIdLI)) rro reMaM: <<I4ccneAoeanze csoficre

nulenoft rrJra3Mbr Ha ocHoBe rrpeAnar-aeMofi uoAeru BauN{oAeficrBvrfl qacrrll)) iluOp vrnc-r2,

2012-2014 rf.; <caruocornacoBaHHar{ MOAenb crarl4rlecKl4x ceoficrs nnuerofl rIJIa3MbI C

r{acrr,ruaMpr KoHeqnbrx pa3MepoB> runsp I4nC-15, 2015-2017 rr.; <ZccreAoeaHl're

ArlHaMtaqecKIax r{ orrrr,rqecKr4x cBoficrB rIJIorHbx KynoHoBcKI'Ix cklcreM) Ixtl(bp I4[C-I4,2015-

2017 rr.

2. Hay.ruue pe3yJrbrarbr B paMKax rpe6onanufi rc Aracceprarlun (ntt, 127 flpanul

rpucyllqqeHuq yqeHblx creueueft)



Izlroror'r pa6or' Epurnr6eronoft JI.T. [o TeMe Al'Iccepraur4r4 fl,,ilflercflPsAHoBbIx lI BrloJIHe

AocroBep'ur* "ut'*tu't 
itt'n"'u'os' orN{etlaNd oclroB'bre r13 lrllx'

l.IlorryuerreQ$exrueurrfinoreuq[anB3al4MoAeftcreu-f,IIbIJII,IHoK')^{I4TbIBaIoulII{
Ko'eq'ocrb pa3Mepa rrbrfleBbrx qacrrlu B paMKax KJracc[qecKoft enerrpoAu'aMr4Kr{ ,n TeopI4Ir

rulrreitiroroAl{sJIeKTpI,IqecKo|oOTKJIIIKa.flpe4rroNerrrrrrfiIIoTeIilI[aJIy{IlTbIBaeTs$Qerr
3Kpa'rrpoBKr4 Lr KoHeqr{ocrb pa3Mepa rrbrJrr4HoK, a B [peAeJIbI{oM cryqae' KorAa paAl4yc

rrbrJrrd'Kr,r crpeMrrrcs K HyJrro, [epexoAr,rr B rrrupoKo I{crroJl*yerrl'fi uorenuflar IoKaebI' rrro

;;;;*-"ffi"fiT:""H'."Jil:*"i'##ffi:;ff::Ji.l11;"nru,esoft 'rac'rrrbrBpar{Kax

MeroAa orpaH[qei{Hofo op6nrarsuoro ABr4xe'r{r. floAcrasr' B AaHIroe ypaBHe'ue

nafiAesnsrfi ss$errianu'ft noreuqflar, HaxoArl TCfl 3Apfl[,nr'esofi qacrrrubr v a]r'rlr3vrpyerct

;;;;."W" ";"ffffff" ?oon;HilJfrH' _ey'rurau 
rrc,rorrb3oB arw'\cb vpaBHe'ue

Opnurrefina-I{epnure B 6agosolta i""toot""o* npu6ntlNenrau' IIpu Mailbrx rlJlor'ocrsx

ynaKoBKrr 6snucAeJraHbr cpaB'eHl4fl c ApyrlIMIr aBTopaMI'I' rAe rloKa3aHo coorBercrBfie c I'x

pe3ynbraraMr' 
ffi""T:TJJtTJ; n3Me'e'rn sapnra rrbrrreBbrx qacrlrrr Ha crleKrp rIbIrIe-

aKycrr4qecKr'x BoJrH B cr{JrbHo cBfl3aHHoM pexr,rMe. KorAa BpeMfl [epe3apsAKl4 rlbrJleBbrx qacrl{u

MHoro MeHbrrre rracrorbr pac,,pocrpanxro,ueftcs BoJrHbI' 9To 
_oKa3brB1ercfl 

Ha rlpoqecce

pacflpocTp a]de&r4fl IIbIne-aKycTI4qecK]Ix BoJIH' qTO ytII{TbIB AeTCf' s AaHHOft AI4ccepTaqI{oHHOlI

pa6ore qepe3 IIocTpoeHHyIo caMOCOrJIacoBaHHyIO MOAenb cTAru]rqrecKllx cBo cTB IIbIJIoBoI4

KOMTIOHEHTbI.

3.Crenerrro6ocrronauHocTl,Iv|AocToBepHocTIIKaxAoroHayIIHorope3yJlbTaTa
(nayunoro IIOJI0IKeHI{n), nHnoAOB II 3aKJITIIeHI{fl coIICKaTeJIq' crfopuylrapoBaHHblx B

AI{CCepTarlurr
Bce pesynrTaTbl, IIoJIyqeHHble B Al',Icoepraquonnofi pa6ore Epuu6eronoft JI'T" sBIsIOTCq

HOBbIMII rr AOcTaTO-IIro o6ocnoBaHHbIMI4' B pa6ote UCIIOJIb3OBaHbI HaAexHbIe ]I xopoilo

anpo6raponaHHbre Teoper'rqecKrre Mero4' frra:rarlr rrJra3Mbr, B qacr'O.Tnn Teoprlfl rzgefinoro

AI{SneKTpI{qecKoIooTKJII{Ka'MeToAIIHTeI.panbHbxypanrrerrrafiuMeToAMoMeHToBEnfl
BoccTaHoBJIeil]|lfl'IvHaMI4IIecKI{xXapaKTepI{cTI.IK.

Pe:yllrarripa6orrtHeoAHoKpaTHoAoKJIaAbIBaWIcbHaMeXAyHapoAHbIxHayqHblx

rconQepenU u]qx 6nu:'(Hero I{ AanbHefo sapy6eXrX' aKTI4BHO O6CyN4anucb c KoJIJIeIaMII Ha

ceMr4Hapax u rousepeHullf,x. onra ouy6JII4KOBaHbI n npoQunbHbx HaytIHbIX xypHanax c

BbrcoKrrM peftrranrou, BXOA.flIqux B Mex'uyHapoAHble 6asu AaHHrx' Bce 3TO cBI4AeTeJIbcTByeT

o6 o6ocrroeaH'ocTl'I,I AocToBepHocTlI IIoJIyqeHHbIx B Al,IccepTallnorrrrofi pa6ore pe3ynbTaToB.

4.Creuerrr,HOBI{3HbIKa}r(AoroHaytlHofope3yJlbTaTa(uo.noxeunn)'BbIBoAa
corrcKareJrn, cQoplryJrl{poBaHHbrx B Arrccepralluu

pe:yrsrarsr,fioryrreHHbreBo""".ptuuuuEpr,rrr,r6erosofiJI.T.tBJlsrorcflHoBbIMI'II{

3 AKJIIOTIAIOTC,f, B CNEAYIOUIEM :

_ B paMKax saccu.recrofi gJreKTpoArlHaMuKr,{ rrJra3Mbl paspa6orana MoAenb

egauNaoAeftcrBllfl qacrl'Iq s nrrreeofi rIJIa3Me' ){I{TbIBaIoqas KoHeqHocrb pa3MepoB IrblnirHoK 14

{BJICHI4E 9KPAHI4POBKI'I IIOJI'' IITO IIO3BON'ET KOPPEKTHO YqUTbIBATb |PAI{I4qHOC YCJIOBHE HA

noBepxHocTl{ rIbIrIeBbIX qacTnII;



_ycTaHoBJIeHo,IITofIoJIox(eH}IellepBolofluKaHaKpI,IBoftcTaTllqecKofocTpyKTypHoIo

Qar<ropa [paKT[tIeoKI,I He 3aBI'ICI{T oT IIJIOTHOCTiI yIIaKOBKI',I IIbIJIeBbIX rIacTI{u I{ olpeAenfleTgfl'

[apaMeTpaM vr cFJfl3tr ]I gKpaH]IpoBaHUfi ;

- B Lr3oTepnz.recr<oft cxI4MaeMocTI{ c lJIbHO cBt3aHHOit nblneeofi KoMIIOHeIITbI yqTeHbI

IlpoqeccblIIepe3apgAKI4IIbIJIeBbIxIIacTI,,Iq,tIToIIpI4BoAI4TKKaqecTBeHHoMyu3MeHeHIIIoB
IIoBeAeHI,IlIcIIeKTpaIIbIne-aKycTI,IqecKI,IxBonHAa}KeAnf,IIbIJIeBbIxqacTLIuoqeHbMaJIbIx
pa3MepoB;

_cIIoMoIqbIoMeToAaMoMeHToBycTaHo}JIeHacBg3bMeXAy[oJIo)KeH[flMlIpoToHHo|o

Mr4Hr.{M}Ma r{ flepBoro MaKc[MyMa Ha KpI{Bo fi' cratu'u"'(oro cTpyKTyp'oro Sarropa'

5. lparcrnqecKafl rr Teoperr{qecKaq 3HarlrrMocrb no

,ocrpoenna.s caMocorlacoBaHHas MoAenb KoppeKTHo cBoftcrBa

CIrcTeMbr Lr MoxeT 6blrr ucflOIIb3OBaHa [ItA pacu€ra ypaBHeHlls cooTo'uHktt' 
i-^:::T,;

KoppeJlflIlIaonnoft 3HepfI4I4 seuAealnroft [ 
Koropofl

coorBercrBylor pa3nl{qubw acrpo0usuqecKl4M ::-::::::
MI,IqECKO14

flpl4creHor{soft o6lacrl4 ToKaI\[aKoB' a raKxe SKcrI

cTaHrIr{[. ,II,uUarraIlueCKUe CTpyKTypHbIe QaxrOpH U C[eKTpbI IIbIne-aKyCTI4tIeCKI'Ix BOJIH MOryT

lrcrroJrb3oB Atbcs. AIIfl flpoBeAeHl',Ifl AI4afHOCTI',Irra cauofi [na3Me'Hofi cpe4rr' IIpe4loNeHHbIe

MeroAbr rro3BoJr-f,ror ocyulecrBJurrb AocroBepuyro oIIeHKy $ra:rauecr<rax ceoftcrs nrueeofi

rrJra3Mbr. florrlulro 3TOfo, nonrleHHble n pa6ore pe3ynbTaTbl MOIyT [pl{MeHtTbct IIpII II3r{eHI4I4

trpoqeccoB, rlpotloxoAflIql{x n acrpoQuslrqecKprx o6serrax'

6.3alre'ranuqu[peAJIoxeHI{flrloAlrcceprallurr:
[uccepraullt BbIIIOJIHeHa Ha AOCTaToqH ) BbIcoKOM IIarilIO-MeTOAO[o[ltIecKoM ypoBHe',

oAHaKO rIO COAepxaHI4rO ITMeIOTCq cneAyloulre 3 aMeqaHllfl :

1)rrpuBbIBoAeIIoTeHIII,IanaB3a[MoAeilclisugllblJleBblxqacTl4uI4cIIoJIb3oBaJ|acbltullefilglag

Teopl4t AIrgIreKTpr.,IiIecKOfo OTKJII4Ka' oAHaKo MeToAbI OrpaHI4tIeHnolO Op6uTaJIbHOfo ABvIIKeHUfl

I4I4HTe|paJlbHblxypanrreuafi{BJIf,IoTcqrrelurreftHrruuuocsoefrcyTu:,
2) s pa3nuilHblx pa3Aenax nklccepTa\vrvr I4CIIOJIb3yIOTCS ptBHbIe 6espasuepnrre

fiapaMeTpbl, IITO cI,IJIbHo 3aTpyAH{eT [oHI,IMaHI,Ie. CleAosano 6rt OAHosHaqHo oIIpeIeIIuTb llx

BHaqaIe I4 IIO CJIe sToro noc JIeAoBaTeJIbHO [pl'IAepxuBaTbcq ;

3) e rauecTBe IIOXeJIaHLIq xoTelocr 6bI oTMeTI4Tb', IITO B AI{CCepTaIII4I',I ilpoBOAI'ITCq

cpaBHeHI,Iecpe3ynbTaTaMl4KoMIIbroTepHo|oMoAenLIpoBaHItfll.nflToqeqHblxIIbIJIeBbIXqacTl4u,

oAHaKo npe4noNenustfi BapI'IaHT IIOTeHIII{aJIa sgazluoAeficTFjkrfl' IIO3BOJtfleT IIpoBecTI4

MOAenI4poB arlkre v AJUI rIbrJIeBbIX qacrltll KOHerIHbrx pa3MepoB;

4) luccepltauuu Huilucafta scHbIM t3bIKOM, HO Bce xe coAepxuT CTIIJII4CTI4TIe0KI'Ie

HETOqHOCTI I4 Ofl EIIATKI.
ynouxnyrbre Bbrrrre 3aMerranrrr He cnlDralor o6qrafi eucoKraft ypoBerrb Alrccepralrvrv v He

HocflT rlpl{Hlll{rlr4alsnrrff xapaKTep'

7. Coornercrnue c0AepxaHuq AIICCepTaIIuu B paMKaX rpe6onanufi llpanuJt

[prrcyxAeHufl yqeHbrx c'renerrefi _^^^-^ E^,,."6ernpn-
Ha ocnoeaHr{I.I BbIIIIe}I3JIOXeHHO|o cql',ITaIo, IITO AIIccepTaIII{OHHaJI pa6ora Epurr',r6eronotr

JIassaT Tacran6eroBHbl Ha TeMy <cauocornacoBaHHajl MOAeJIb (pu:uvecrux cnoficrs nrueeofi

rrJra3Mbr)), rpeAcraBneHHar Ha collcKaHl4e cTeneHI'I AOKrOpa (funocofurara (PhD) ro

cneqrrarrbHocrr4 (6D060400 @usraxa>, coorBercrByer Bc0M Tpe6oBaHI''IsM (llpaBl'In

rpucyxAeHrfi yqeHbrx crenenefi> KKCOH MOH PK r<ar IIO COAo]pXaHI'IIO' TaK I4 nO o6tevly' a



corlcKarenb Epnu6erona Jlassar Tacran6eroBHa 3acnyxr4Baer rrpucyxleHzr rlcKoMofi creuenu
no yKa3aHHoft nrrrre clerlr4 aJrbHocrr.r.

Peqensenr,

flpoperrop no HayKe rr rrHHoBarIr{rM

Kagaxcrancro-BpuraucKoro Texnlr.recroro Vnunepcu
r.Q.-ru.u., PhD, npo(peccop a6gytnun

<5> 4exa6ps2019 r.

Ka oBor4


