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oQuqnanbHoro orInoHeHT a Ha Auccepralluro

Marcpuncrcoro Ku pn.n.na I{ropenn'ra

<Snenrpoxr,rMlrqecKue cnoco6br HaHece Hufl. u in v iv o KoHTpont 6zoaxrHsHrrx

rroKpblTlafi Ha veAIaIIkI HcKLIX LI3AeJIHf, x)),

rlpeAcraBneHHylo Ha coLIcKaHHe yueHofi creIreHI'I

KaHAnAara Q rasnro-MareMarnqecKLIx HayK no crr equ ULIIrH ocrl4

l.4.6.3nenrpoxuv'r4fl

Arcrva.nunocrb reMbl

.{uccepraqux KIapznna IrlropeBuqa MarpnncKoro nocBsIIIeHa pa:pa6offie

sJreKTpoxuMr{qecKux cuoco6os SopuzpoBaHkrs. 6t{oarrIasHrrx noKpbITI4R Lr

r4ccJre.rloBaHvro Bo3MoxtHocTu [IaacuBHofo KoHTpOnfl r4x cocToqHl4q B

6raorornqecrofi cpeAe. Ceoficrsa noKpbrrr.It 3aAalor xapaKTep B3al4MoAeircrsus

MeAr.{rlr4HcKofo u31enns. c oKpyx(anuII4MI-I TKaHqMu. Tzranosrre cnJIaBbI,

ocTaloullrecfl ocHoBHbrM MaTepraaJIoM opToleAI4rIecKLIX U CTOMaTOJIOTIqeCKLIX

r.rMrrJraHTaroB, 6zonHeprHu u He o6ecne.{uB€tror arrnaHofi ocreonHTetpaUxl1,)

no3ToMy Ha ux noBepxHocrb HaHocsr 6uoaru{BHble cJlou, a cperla cnoco6os

HaHeceHkrr sneKTpoxprMuqecKoe ocaxtAeHue BbIfoAHo oTJII4rIaeTCt npoBeAeHI4eM

lpoqecca npH HopManbHbrx ycnoBvrflx 14 Bo3Mo)I{HOCTbIO nOKpbIBaTb I43AeJTI{A

cloxuofi Sopurr. Ha6nrc.qeHr{e 3a cocro.sHueM [oKpbITI4t rrocJle UMTIJIaHTald]aLT

ocraerct cloxHofi gKcrlepLlMenralrnofi zagaueit, oco6euHo g.nfl

6raopesop6upyerraux MarHlreBbrx crrJraBoB, rlocKonbKy peHTreHoJloFuIr{ecKne 14

rr4cronorr4qecKlre MeroAbr cBr3aHbr c ryueaofi uarpy:rofi nu6o rpe6yror

BbrBeAeHLrf, )KT4BOTHO|O kr3 SKCrrepuMeHTa, a IIoJlf,pI43aIILIOHHbIe MeTOAbI AaIOT

r,rcKa)KeHHbre pe3yJrbrarbr Lr3-3a essexra orpl4llarelrnofi pa3Hocrll. B ce-f,gl4 c 3TI4M

Ar4cceprarlproHHa{ pa6ora f,BJuerc.f, aKTyaJrbHbrM HayqHhIM HccneAoBaHueM B

o 6lacru 3neKTp ox Lrvtukr u 6proueAraqnncro ft uHXe HepI{I4.

Crpyrcrypa u coAepxaHre pa6orur

,{ncceprarlr4s r43no)rceHa Ha 105 crpaHl4qax. Ona cocrollT H3 BBeAeHI4t,

verrrpdx fJraB, 3aKrror{eHlrf,, BbrBoAoB, crlrcKa coKpalqeHufi I4 c[I4cKa Jll{Teparypbl

uz 87 HanMeHoBauuf1 coAepxr{T 23 pucyntca u I ra6nuqy.

Bo eeedeuuu o6ocHoBaHa aKTy€LrrbHocrb reMrr, c$opuyilllpoBaHbl I{enb u

3a4ar{v I4ccneAoBaHvIfl,, HayqHaf, HoBu3Ha, [paKTHrrecKat 3HaIII,IMOCTb I4 IIOJIOXeHI,I{,

BbrHocr4Mbre Ha 3arrlr4Ty. B nepeoil eJrane npeAcraBJIeH JlI4TeparypHnfi o6eop, n

KoropoM paccMorpeHbr npoqeccbr sneKTpoocalKAeHns 6uononl4MepHblx uorpnrul,
SJreKTpOXlrMZr{eCKLle aCrreKTbI KOppO3IdI./ MATHUeBbIX CfIJIaBOB, MeTOAbI aHNfi43a

3neKTpoxr,rMr4rrecKoro uIyMa v noAxoAbr K cr{cTeMaTu3arJuv nl4TeparypHblx



AaHHbrx. Bo emopoil znaee orrr4caHbr MeroAbI I,IccneAoBaHr4fl,. B mpemueil znaee

[peAcTaBJreHbr pe3ynbTaTbr aHuurr,r3a nI..ITepaTypHbIX AaHHbIX c noMolrlbro 6olrlrux
r3brKoBbrx uo4elefi, Ha ocHoBe Koropbrx nrr6paH pe)KXM sneKTpoocaxAeHl'It

KoMrro3rrrHoro noKpbrrnr Ha Jra3epHo-o6pa6orannou crIJIaBe Ti6Al4V, 14

r4ccneAoBanrr csoficrBa groro noKpbrrus, in vitro. Vemeepmafl zraaa nocBtxleHa

noerauHofi rrpoBepKe gneKTpoxr4Mr,rqecKoro MoHI4TopkIHra IroKpbITI4I4,

nrlro.raroulefi ycKopeHHbre 6norcoppo3l4oHHble ucrbrranufl in vitro,

Bbrr{r4cJrzreJrbHoe MoAenapoBaHrle r,r3MepeHllfi z ercnepl{MeHT in vivo na uuurunofi

MoAenH. B saKnrc.teHuu u eweodax rIoABeAeHbI LITorI4 pa6oru.

Tarcoe nocrpoeHze oxBarbrBaer KaK QopnanpoBaHl4e noKpbITI4t, TaK v

nonyrreHr4e cBeAeHr.rfi o cocrofl]Fipr]'l uorpu:rnfi B cJIO)KHOfi 6UOnOrUqeCrofi cpeAe.

flp, groM aBTop He orpaHrfrrrkrBaercr AeMoHcrpa\nefi gneKTpoxplMl.'IqecKoro

cr4rHaJra, a lrccneAyer ycJroBufl., npvr Koropblx ero yAaerc{ BbIAeJII,lTb Ha $one

rrH crpyM eHTaIIbHbIX H 6uoeleKTpzqecKplx IroMex.

Hayunaa HoBI{3Ha

OcnoeHrre pe3ynbrarhr ALt cceprarlr4a orruqalorcf, HecoMHesHoft u on nr H o fi .

Bnepaue MeroA cneKTpocKorrnr4 gJreKTpoxr{MlrrlecKl{x uryMoB aAanrl4poBaH Ant

raccrlBHoro MoHLrropr4Hra in vivo noKpblTl4fi.na 6raopeeop6upyerraoru MarHHeBoM

cnJraBe. VcranoaleHo, rrro ALrHaMr4Ka napquaJnnofi .ul,Icrrepcllu crleKTpa orpaxaer

TeHAeHTIHTO K naccvrBarJkru rroBepxHocTll kIIIH K AefpaAaunl4 [oKpbITHq, a

rraccr4BHbrfi xaparrep Lr3Mepertuit rro3BoJlter ns6exarb ucKall(euzfi, nrt:bIBaeMbIX

e$$errona orpr4rlarenrnofi p€r:Hocrta. CosAaHa BbltrncrurerbHaq MoAenb

gneKTpoxlrMkrrrecKlrx usuepeHafi in vivo, yqnTblBaloqat 6uoglerrplar{ecKne

1oMexv 14 I4MrIeAaHcHbre cgoficraa noKpbrrus, u Q ee noMolllbro ycraHoBJIeHa

3aBacr,rMocrb rropora o6nappxeHrrq 4eQerron noKpbITI4s or nnoqaAl4 sJleKrpo4avr

conporlrBJreHrrr noKpbrrpu. llora^saHo, qro upl4 BbIcoKoM conporuBlre}{l'{rl

rroKpbrrr{r crarlrcrrrrrecKr4 o6Hapyxuu 4e$err rIJIouIaAbIo oKoJIo 2o/o.Kpotte rofo,

BrrepBbre AnA cvcTeMaTu3ar\w [apaMeTpoB gneKTpooca)KAeH]rc xI4TO3aHa

rIpI4MeHeH €uIfopLlTM Ha ocHoBe 6onuuux .fl3bIKoBbIX MoAeleit u IIoKa3aHo, r{To

BbrcoKr4e 3HaqeHlr.rr cTaHAapTHbrx MeTpI4K kI3BJIer{eHLIt He fapaHTl4pyroT

rrpaBHnbHofo oTHeceHlrrr rrapaMeTpoB K 9KC[epkIMeHT€tiIbHbIM fpyIIIIaM, qTo

o6ocnosgsaer neo6xoAzMocrb AorronHl4TenrHofi cNarrcnosoft npoBepKl4

I,I3BICI{CHHbIX,IIAHHbIX.

O6ocH osaH Hocrb tt AocroBepH ocrb pe3yJr braroB

B gKcrrepr{Menralrnofi qacrrr o6ocHonan nu6op pe)KI4Ma

gneKTpoocaxAeHr4r KoMno3r{THoro noKpbITI4x. lIolxpI,I3aIILIoHHbIe Il3MepeEvrfl' u

HccneAoBaHue naopQonoruu rro3BoJrrror npocneAllTb BJrkrflHvre cocraBa



oneKTponr4Ta u [JrorHocrra ToKa Ha @opMr4poBaHne [oKpblTus. BuoloruqecKl4e

r4crrbrTaHrrf, rroKzt3brBaroT MHofoKpaTHoe rroBbrrueHl4e a4re3Lru Me3eHXI4M€LIIbHbIX

crpoMzlJrbHbrx KJreroK Ha o6pa:qax c rroKpbrrneM u kI3MeHeHI4e noragarelefi

ocreoreHHoro r,r aHrrroreHHoro orBera. ConocrasJreHl{e c o6pa:qauu 6eg rIoKpbITHt

rro3BoJrrer orIeHLITb BKJTaA HaHeceHHoro cJlot e Ha6rroAaeMble e$$erru.
Or4elruoro BHnMaHLIt 3acJly)KrrBaer I4ccJIeAoBar.ue naccl4BHoro

sneKTpoxr4Mr4qecKoro MoHkrropnHra. Srcnepurraenr in vitro AeMoHcrplapyer

p€Bnr4r{He LrHTeHcLtBHocrrr roKoBbrx Qnyxryaquft 4ttx noKpbITbIX I4 HeIroKpbITbIX

o6pa:qoa. Ha urrruznofi MoAenn rroK€BaHa rexHl4qecKa.l Bo3Mo)KHocrb

perucrpupoBarb roKoBbre Qlyrryaqzz or rIoAKor(Ho I,IMTIJIaHTI{poBaHHIIX

MarHr4eBbrx gneKTpo.{oB r4 na6lroAarb Lrx r43MeHeH[e B TeqeHI{e HecKoJIbKI4x cyroK,

qro KaqecrBeHHo cofnacyercr c pe3yJlbraraMl4 MoAenupoBaHl4t.

,,{ocroaepHocrb pe3yJrbraroB o6ecneqzBaerct npLIMeHeHI4eM KoMrIJIeKca

B3aHMOAOnOnHSTOUIUX SJIeKTpOXLIMLITIeCKLIX, MI,IKpOCKOTIHT{eCKHX U

6uororn.{ecKprx MeroAoB. Ee uoAreepx.qaror raKxe ararncruqecK€ul o6pa6orxa
gKCnepI4MeHT€LrrbHbIX AaHHbrX r4 CO|JIaCOBaHHOCTb nOnyrIeHHbIX pe3ynbTaToB c

AaHHbrM r,r Jrr4TepaTypbr.

3Ha.rurvrocrb pe3yJrbraroB AJrfl HayKIr Ir [paKTIrKlr

llonyueHHbre pe3yJrbrarbr LrMeror He roJrbKo QyH4aueHT€LIIbHbIfi xapamep,

uquncxofi kI ml(eHep uu. flaccvtr,trrtil

4erpa4aqIaefi 6nop*op6upyeurrx
HO pI [paKTnrtecKoe 3HarIeH[e AJI' oI4OMeAI4III,IHCKOI4

r,rMnJraHTaToB y oAHofo r4 Toro xce )KHBoTHofo B TerreHkIe Bcero gKcnepI4MeHTa, a

[peABapr4renrHrrfi pacrrer cxeMbr H3MepeHr4fi .qaer Bo3Mo)KHocrb eule Ao HaqaJIa

oIIbIToB orKa3arbct or uezHSopMarI4BHbIX ronQzrypa\uit sneKTpoAoB. B

coBoKyrrHocTr4 3To coKparqaeT qkrcJro xr,rBoTHbIX, HeO6XO4UTTAUX Ans

AoKrr4HurrecKr4x ncurrranufi. KoNanosuqr4oHHoe rloKpblTlre Ha na3epHo-

TeKcrypLlpoBaHHoM cnJraBe Ti6A14V Moxer 6urr I4crIoJIb3oBaHo npu co3Aanr4lt

oproneAHqecKr4x u AeHT€rnbHbrx LrMrrJraHTaroB, a ycxopeHHltfi MeroA

6uoroppo3uoHHbrx r,rcrrbrraHLrfi npuro4eH AJr.s cpaBHr4Temsofi oIIeHKII Marepl4a^[oB

MeAZIIHHcKT4x ze4elufi. C$opnarapoBaHHa{ 6asa AaHHrIX napaMerpoB

3ireKTpooca)KAeHr{r xHTo3aHa [oJre3Ha npz nu6ope ycronnil HaHeceHLIa noxpsrruil,

a noAXoA K ee co3AaHuro MoxrHo paclpocTpaHr,rTb Ha Apyfl4e TexHoJIofI4H

[onyrreHr4s 6uouarepnaJroB. Pa6ora co3Aaer ocHoBy Anf, rIpoBepKI4 tlpl4MeHlaMocrlt

ruyMoBoro MoHr4Topr{Hra K Apyrr4M coqeraHHsM MeTaJlru.Iecrofr IIoAno)KKH Lr

rroKphrrlrr. flparcrnuecKyro rleHHocrb pe3ynbraroB noATBepxAalor ABa rlareHra P@

ua raso6pereHLrr.

MoHkrropkrHr no3BoJrreT cneALITb 3a

Ily6lnrcaqrr n anpo6aqun



flo reue Al4cceprarluu ony6nuroBaHo 6 reqarHblx pa6or, u3 lnux 4 B

perleH3rrpyeMbrx u3qaHnflx, r4HAeKcupyeMbrx Scopus, Web of Science ra RSCI, a

TaKXre [onyr{eHo 2 nareutaP@. PesyJrbrarbr AoKnaAblBaJfi4cb HafiflTr4 poccuficrux

14 Me)rqyHapoAHbrx roHQepeHrlprtrx. AnropeSepar coorBercrByer coAepxaHl{Io

AnccepTarluu.
Irlsroxenpre reKcra Ancceprarlrru rrocneAoBareJlbHo rlocJleAoBarenrHo. I-{elr

v 3a1arlu c$opl,rynupoBaHbr qerKo, MeroAhr I4ccneAoBanus. orIHcaHbI no4po6Ho.

OcnoaHHe pe3ynbrarbr HarJrrAHo npounnrocrpllpoBanrt. BrraoAu o6ocsoBaHbl 14

JIOTI4I{HO BbITEKA}OT I43 TIP CACTABJIEHHOTO MATCPUUIA.

3anneqaHuq

1) IrIsNaeHeHr4e HHTeHcLrBHocrLr roKoBbrx QnyKryaquit s sKcnepl4Merre tn

v iv o usreplperr{pyercf, KaK cJreAcrBr4 e r43MeHe uw, 6aprepHblx ceoft cre

xLrro3aHoBoro rroKpbrrll.f,. Euno 6H eaxHo yK€Barb, KaKI4e He3aBI4oI4MbIe

MeroAbr KoHTpoJrr c ocrof, Hr4.f, noBepxHo crpr rro3 Bo lrulru 6 u n Aal rue fi ureu

KOJTLTqeCTBeHHO pa3AenuTb BKna.q AefpaAaIILlI4 IIOKpbITZt U BKnaA

o 6p asoaaHuf, IIpoAyKTo B Koppo3llu MafHLIeBoro crIJIaBa.

2) 3r<cuepuMeHr in vivo Hocr,rr nwrorHbrfi xapaxrep. B IEccneAoBaHrIL{ in vivo

(pas4en 4.3) MoHIaropI{Hr 6Iao4erpa4a\uu rpoBoAl4nct Ha MarIoM

KoJrr.rqecrBe xcnBorHbrx. Vnqnnugy€LrrbHbre oco6eHuocrll Mera6oln:va,
JroK€LrrbHofi rrrarcpoqrrpKyJrrrlr4rr r{ r4MMyHHoro orBera y )KrrBorHbIX MoryT

Ha noptAKI4 BJILIf,Tb Ha CKOpOCTb AefpaAaIIIdId ilOIrr4MepHbIX Marpplq.

Maras au6opra ycnox(Hrer crarr4crLrqecKoe orAeneHue cI4creMHoro

3neKTpoxraMrlrlecKoro cI{rHaJIa or apreQarron, cBt3aHHbIX c

v:a4nBvrqyanrHofi Sasuolorra efi rourperHblx oco6 efi . Xel arelru o 6 ul o
6rr o6cy4zrr, KaK yBenr4r{eHue qr4cra xLrBorHbIX v He3aBncI4MbIX

o6paaqon cK€DKercr Ha orIeHKe Boc[porr3BoAllMocrrl na6nroAaeuofi

.rILrHaMr{Kr4. 3ro xte BaxcHo ilns KorlrqecrBeHHoro conocraBlrenns.

' pe3ynbraroB c nporHo3aMn BbIqI4cJII4TeJrbHofi iuoAerut.

3) lloarcoxH€u{ LrMnJraHrarlr4r, rlcnoJrb3oBaHHair B pa6ore, yAo6na AnA

orpa6omu MeroAa, o,qHaKo 6uopesop6rapyeuue MarHI4eBbIe w34elrvfl

[pnMeHrrorcr [pe)KAe Bcero B TpaBMaroJrorkrlr LI oprorre4rau. Baxno
6ruo 6u noragarb, KaK I43MeHtrct ycnoBlaf, perllcrpa\nn cnrHa[a npLI

xocrH ofi r4MnJraHTarltrr4, KorAa gneKTponpoBoAHocrb oKpyxaronle fr TKaHI4

u ycrroBus. MacconepeHoca K rloBepxHocrl,I SneKTpoAa HHhIe.

4) CuerrpocKornrs eJreKTpoxlrMlrqecKprx [IyMoB (C3llI) tBJltercs

KocBeHHbrM MeroAoM. Pocr lapqr{aJrbnofi Aucuepcul4 Ant IroKpbITbIX

xvTo3aHoM 3neKTpoAoB HHTeprrpeTlrpyeTcf, aBTopoM HcKnIoqrITeJIbHO KaK

AerpaAaIII4q rtorl4MepHoro rIoKpbITI,Itr. OAHaro B TeKcre He npHBeAeHo



,UaHHIIX CO1OSTaBJIeHH.I C [p?IXI43HeHHofi (uanpuuep, c IIoMoIIIbto

QryopecqeHrHofi 6nonnsyall4sal\vn) vilu repMl4H€LnbHofi (rraraxpo-KT,

rI4CTOJIOfpIt, CKaHI4pyIOqat SneKTpoHH€uI MI',IKpOCKOnnt I{3BJIeIIeHHbIX

LTMTIJIaHTaToB) oIIeHKofi peanbHoro cocTof,Hl{t rIoKpbITlI'u' 3To MoXeT

3aTpyAHtTb OAHO3HaqHOe yTBepxAeHI4e, r{To pocT luyMa BbI3BaH I4MeHHO

pacTBopeHI4eM xI4TO3aHa, a He, HaIIpLIMep' BocII€UInTeJIbHbIM OTCJIOeHI4eM

noKphlTllf, OT IIOAJIOII{KLI, HaKOIIJIeHIIeM [poAyKTOB KOppo3I4LI B nopax pInI4

I43Me HeHu eM LIOHHOTO c OCTaBa [epI4TKaHeBofi xtLIAKocTI4.

5) BuuucrIIIreJIbHat MoAenb BioElectroSynth (pas4en 4.2), YecMorpt Ha

ytreT 3Kf 14 3Mf rIoMeX, ucnoJlb3yeT U3oTporHylo 3JIeKTpo[poBoAHocrb

TKaHefi I4 3JIJIu[CouIAHbIe SanrOurr. B peanrHoCTII )Ke TKaHI4 (urtruqa,

KocTb, IIoAKolIffias KJIeTqaTKa) o6naAaror BbIpaXeHHoiI' aHu3oTponuefi

npoBoALIMocTLI n cnol1Hofi reoMeTpl4efi IpaHHII. Ertno 6rr BaXHo

/IOIIOJIHLITb MOAenb TaKX(e n yqeToM AI4HaMLIqecKoro I43MeHeHI4t

r{MneAaHca rKaHefi B orBer Ha JroK€[IIbHoe BbIAeneHI4e BoAopoAa Lt

r.r3MeHeHLIe pH BoKpyr pe3op6l4pyrcqero MarHueBoro cnJIaBa.

6) Paspa6oraHnoe noKpblrue Chit/HAp/VEGF IIo3I{IILloHIlpyerct KaK

6noaKrnsHoe (pa3Aen 3.2). OAnaro B 6l4o1toruqecKnx recrax in vitro

(parger 3.3) AoKa3brBaercr rQJrbKo Ap.re3ufl. KJIeTOK vI wx

4nssepeHrllrpoBKa IIOA BrLr.f,HHeM CaMOfo Marpl4Kca (xuroaaHa p1

rHApoKcHaIIaTI4Ta). Terccr ApIccepTaIILILI MOXHo 6rtlo 6rr IonoJIHI4Tb

.uanHbrMlr rro KuHerLrKe BbrcBo6ox.qenufl VEGF I{3 sJleKTpoocaxAeHHofr

MaTpI,III6I B 6IaO1Or[.IeCKLIX X1pIAKOCTSX, eIO 6nOarrUeHOCTH IIOCJIe

lpoXo)I(AeHI4fl. qepe3 gJIeKTpOXLIMI4qeCKLtfi 6aprep u BIIvrflHI4Io Ha

rrpoaHrl,IoreHHblfi sSQerr B cpaBHeHI4LI c KoHrponeM 6e: Sarropa pocra'

7) fiuccepralllloHHoe r4ccJre,[oBalJue VCIIEIIIHO AOKA3bIBAET

pa6orocnoco6HocTb MeToAa Ha MarHLreBoM cnJIaBe AZ9I c XI4TO3aHOBbIM

rroKpbITpIeM Ha MbIIIIIIHofi MSASJII4. KIuHu'IecKHe 6Iaopesop6upyeurte

r4MrIJIaHTaTbI qacTo H3roTaBJII,IBaIoTcf, I43 ApyfI4X crIJIaBoB (Ha[pI4Mep,

WE43), qbt Koppo3l4oHHat KuHeTI'IKa 14 MSXaHLI3MII ilacavBalJlall

orJrr4rrarorcf, or AZgI. BaxHo 6ruo 6rr uponepklrb MeroAoJIorI{Io C3[U

Ha aJIbTepHaTLIBHbIX CIIJIaBaX U ilpr4 BapI4aI\LLU TeXHOJIO|I4A IdAHeCeHI4fl',

loKpbITLIf,, uTo6bl gKcTpaloJILIpoBaTb BbIBoAbI Ha elqe 6onee IuHpoKIlfi

KJracc MeAI4IIHHCKI4X U3 Aen]/.fi .

8) B nl{reparypHoM o6sope cneAoBaJlo 611 6onee rloApo6Ho orllcarb

o6ocHoaaHr{e Bbr6opa xuro3 aaa u rr,rApoKcl4anutLrra KaK 6I4oaKTI4BHoro

KOMITOHeHTa, TaK KaK ecrb Apyrue Marepplanbl

6zoaKrzsHocrblo (TK@, OK(D LI AP.).

OOJIbIIIEH



9) B reKcre Bcrper{alorcs rexHplqecKl4e olreqarKl4. Tar, B pa3Aene 4.4

npuBoAllrc{ cchIJIKa Ha orcyTcrBylorryro n pa6ore ra6nrnqy 4.I, a na c. 81

pe3ynbrarbr, npeAcraBJreHHbre Ha pr4cyHKe 19, olLtcblBalorct co ccrtlroil
Ha pl4cyHrcu 20a u 206. Tarxe B reKcre npucyrcrByror rexHI'IqecKI4e

Heror{Hocrlr. Hanpnruep, Ha crp.15 yK€BaHo: <<Traranoeble cIIJIaBbI

o6naAaror ... BhlcoKofi Ir,rexaHzqecrofi npouHocTrro (rvro4ynb ynpyrocrl4

-110 flla)>. VrasaH MoAyJIb y1lpyrocrl4, a He npoqHocrb IIpLI

pacTtxeHuulcxaruulusru6e. Ecln aKqeHT Ha MoAyne ynpyrocTt4, To

nyqure AaBaTb AI4ana3oH 3Haqeilufi, TaK KaK 3HaqeHvt MoAynt ynpyrocTl4

MoryT BapbllpoBaTbc . oT pexI4MoB repuoo6pa6orrz, Azana3oHoB

reMneparyp.

10) B pa:4ene (Marepnanri Id MeroAbD He yKa3aH pa3Mep z uop$orlorklt
q acTLlII f TIApOKCLI arIaTrITa.

11) B frane 3.2 6ruo 6u noJIe3Ho

MLIKpOUepOXOBaTOCTI,I TIOBepXHOCTLI KaHaBOK,

aAf e3r,rrc IIoKp bITLI.f, .

12) C3M Ha PzcyHre 1 1 6ulo 6u nHQopuaruBHo AononHurb

pe3ynbrararrara EDX, vro6n noHr.rMarb paBHoMepHocrb pacnpeAerenvrfl

fAlI ro noBepxHocrla.

BucnaganHbre 3aMeLra:clufl. Hocrr ArrcKyccuonHufi xapaKTep v He cHu)Kalor

yKa3arb 3HaqeHI4t

o6ecue.rzBaIouefi

o6rqefi srrcorcofi oIIeHKLI pa6orbl.

3arc.nrcqenue

,{uccepraqux MarpzHcKoro K. 14. .f,BJlteTct saneprueunofi Hayt{Ho-

rcaanz$nrcarlrroHHofi pa6orofi, BbrrroJrHeHHoft aBTopoM caMocrosreJlbHo Ha

aKTyaJrbHyrc TeMy. B nefi coAepxurcs pelxeHl4e HayqHofi gaAaqul, cBfl3anuofi c

patpa6orrofi oneKTpoxlrMlrrrecKux cloco6oB SopvrnpoBaHr4fl. 6zoarrunnux

fioKpbrrrrir.utaccvrBHoro KoHTpoJrr ux cocrotnus. 3ra 3a aara LrMeer 3HaqeHI4e An.s

pa3Burus, gneKTpoxvrvruvt uorpurufi 14 HccJleAoBanl.lafl 6zopesop6npyenaux

MaTepHaJIOB, A TarcKe AJLfl CO3,qaHI4t 14 AOKILIHI{qeCKI4X VICrlb'ITAHI'{l{

14 M rrJr aHTI4py e M bIX M eAI4 II I,I H c KLIX vtz ge ttuit.

,{uccepraqu.s coorBeTcrByeT KpI4TepatM, yK€BaHHbIM B II.r. 9-lI, 13-14

floloxeuvr o [prdcy)KAeHur4 yu€nux creneHefi, yrBepxAeHnoro rocraHoBJIeHHeM

flpannrelbcrBa Poccuficrcofi @e4ep a\uu or 24 ceurr6pr 2013 r. J\s 842 (co ncer'ara

r43MeHeHrrflv.vru AononHeHunvu), lpeAbrBn.f,eMhlM K Al4ccepra\uflM Ha coHcKaHI'Ie

yvenofi crerreHn KaHAr{Aara HayK. E€ anrop, Marpuucxnfi Kzpunn I4ropennu,



3acny)Kr,rBaer rrpncy)KAeHrrr yveHofi crerreHu KaHALrAara Qz:rarco-MareMarl4rrecKux
HayK rro cnequaJrbHocrr4 1.4.6. 3nercrpoxvMnfl*

O$raqnanrHrrfi orrrroHeHT,

,{onrop Qzsuro-laareMarriqecKprx HayK

(1.3.8 @zsnxa KoHAeHcr4poBaHHoro cocroeHux)

,{up e rrop Hn cru ryra 6 nou eAnqnn crofi umK eHep uu WITY I{fuICI,{C

Cenaron (De4op CnqrocraBoBrq

ntorJ [ara Dl lo "zDza

@e4epzurrHoe rocyAapcrBeHHoe aBToHoMHoe o6pasonareJlbHoe yqpe)KAeHue

Bbrcuero o6pa.:onaHnf, (HarILroH€LIrbHbrfi uccreAoBareJlbcKuft rexHororra.Iecxzfr

y HLr Bepcllrer <<MI4CI4C)

II9049, Mocrcaa, Jlenzucrufi np-rr,4. 4, crp. 1

TeneQoH 8 916 195-6I-60 e-mail: senatov@misis.ru
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