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onu/nupyrcuefi opraur43arr4r Ha Ar4cceprauuro BoHAapeHKo Ansst BuralreBHbl Ha

TeMy

<<(DyHrculroHaJrbHbre MarepnaJrbr, BKrroqaxllqre HaHocrpyKTypbl MeAH, cepe6pa

r{ 3oJrora, AJrn ycrpoficrB sJreKTpoHrrKH u QoroHIrKH>>, [peAcraBJleHHofi na

cor.rcKaHr.re y.reuoi cTerreHlr 4OXrOpa rexuuqecKr{x HayK IIo cleu]IaJIEHOCTTA 05.16.08 -

Hauorexsolorwr r{ HaHoMaTepuEurbr (rr,rarepuanu AJI' gneKTpoHuru N iporonuru)'

3rcneprusa Ar{ccepTarlulr v anrope$epaTa [poBoALlJIuCb B cooTBeTcTB]Ilt

C rpe6OranuxN{ra IIOIOxeHus O [puCyXAeHI{I{ yqeHblx creneneft }I npUcBOeHI4lI fIeHLIx

eranlr, yrBepxAeHHoro Yxagou flpear,qenra Pecrr6.nuru Eenapycr or 17.11.2004

No 560 (r pe4. Yrasa flpesu4enra Pecrry6nuru Benapycr or 02'06'2022 Nr 190)' u

floloxenr.rr o coBeTe IIo 3arqr.rTe 4nccepraqr.rft, yTBepx,4eHHOrO [OCTaHoBJIeHI'teM

Bucruefi arTecraur,roHHofi rorr,rnccran Pecrry6nura Eenapycr ot 22.02.2005 Ne 19

(n pe4. nocranoereHl,It BAK or 19'08.2022 Ne 2).

cooreercreI{e coAepfl€Hllq AnccepTaIII{II 3aflBJIennoft cnerluaJIbHocTIl

rr oTpacJr[ HayKrr

,{raccepraqur, [peAcraBJIeHHuuI Ha sKcleprl'I3y' rrocBtqeHa BBrtBJreH[ro

:axonouepuocreft ilopIr,rr'rporanux r ycraHoBJIeHuIo reoMerp[[' gJIeMeHTHoro

u $asororo cocTaBoB, o[Tl,rqecKux, gJreKTpr4qecKl,tx LI MeXaHLIqecKI',rx [apaMeTpoB

HaHocrpyKTyp Ivregr,r, cepe6pa I{ 3oJlora Ha rlopltcroM KpeMHLILI lr Apyfl4x noAJIo)KKEx

c uepoxoBaTofi noaepxxocTbro AJI' paspa6orxv [pIIHIII4IILI€UIbHo HOBbIX

tfynxqr.ronanrHbrx HarroMaTepuEuroB, KoTopble vroryi ucnolr3oBaTbcs r ycrpoicrrax

"na*rpo""*" 
u $orouzxra, BKJrrOqur M[KpogJIeKTpoMexaHI,IqecKIte cLIcreMbI (M3MC)'

Qotounrre ceHcopbr na et!$exre furaIITCKOfo rou6unaqnonHoro paccetHur (fKP)

cBeTa, gJracTlrqHbre sJreKTpOAbI tI rroKpblTI4t C anrn6arrepuaJlbHblMll CsoficrsaMl4

MeAr4IIr,tHCKOrO Ha3HaqeHr'IrI. Teuarr,IKa AUCCepTaqLIoHHbIX r',rccneAoeaHl',Ift

EonAapenxo A. B. coorsercTByeT OTpacnI4 IIayKI,I - TexHLIqeCKI4e HayKI{ no npo(plrruo

clewraJrbHocTra 05. 16.08 - HanorexnoJlor[I{ I{ HaHoMaTep}IaJIg (Iraatepnalbl AJI'

gJreKrpoHtrKr,r u (poronuru), xoropax oplleHTllpoBtlHa Ha u3)'rIeHI{e [poqeccoB

floJryqeHllt, O[peAeneHut csoficrs ra [puMeueHlt HaHOCTpyKTyp rr Marep]ruuroB

cTI4[I{qHbIMI,Ipa3MepaMLIcTpyKTypHbIx3JIeMeHToBoTeAI,IHI4IIAocoTeHHttHoMeTpoB



(uarronaarepuanor), ora:rrnarorql4Mt4 olpeAeJlrrorqee Brrufl:givre Ha lrx cBoftcrBa,
(fymquona:rrnrre oco6essocrt4 r,r fiplrMeHenue. Co4epxaHr,re Ar,rccepraqr.ru naz6o;ree
coorBercrByer nacrropry yrasannoi cflequaJrbHocrr4, yrBep)KAeHHoMy [p]rKa3oM
BAK Pecny6nr.rrr Eeaapycr ot 12 ceurt6ps.2019 r. J'{b 205, B cneAyroqux qacrrx:

- [poqeccLr LI TexHoJrorur[ r43roToBneHr.r{ HaHoMaTepr.r€lIIoB, HaIIocTpyKIyp
u uzaeruir u3 Hvrx; $opvraporanr,re HaHocrpyKryp Ha no.qJroxKtx; rD( MoAen4poBarrv e
H orrruMra3arlr4 t (vtz rryHKra 3. 1 . 1);

- crpoeHlre u csoficrsa HaHop€BMepHbrx crpyKryp
3aKoHoMepHocrr4 $asonrrx v crpyKrypHbrx npeBpaqenufi

H HaHOMarepI,I€UIOB,

B HLIX; B3aHMOCBfl3b

xlrMr,rqecKoro u $asororo cocraBoB, crpyrrypnoi opraHr,r3arll{}r c $u:u.recruuu,
xrMI{lIecKI,tMr,r, TexHoJror}rqecKl,tMr,I, oKcflJryararluoHurlMtl lr ApyrurMr,r ceoficrgaM[
HaHopa3MepHrrx crpyrTyp r.r HauoMarepr4anon (u: rrynrm 3.1.2);

- HOBbIE TEXHOJIOIffTIECKIIC NPOqCCCbI C TIACTI,(EM HAHOCTPYKTYPIIPOBAHHEIX

cpeA I,I HaHoMarepri€uroB; lrc[oJlF3oBarl[e Harlorexgonorzft v HauoMarepr{auoB Ar.s
co3AaHltt HoBErx Marepr4alJroB r,r Lr3AeJr[ft (uo rrynxra 3.1.6).

Ilayrxufi BrcrraA corrcKarerrr B peruenle naynrofi 3aAaqlr c oqenrofr ero
3HaqI|MOCTII

B Aucceprarllu o6o6rqenlr pe3yJrbrarbr pa6or, BbIIroJIHeHHbrx
HelocpeAcrBenno Eox4apenro A.B. r,r HarrpaBneuHbrx Ha perueHr,re amyanrnoft
nayvnofi 3qavrv, Koropnr 3aKJrroqaJracb n parpa6otxe HauocrpyKTyp rvre4n, cepe6pa
rr 3oJrora AJrf, BneApeurar r ycrpoftcrBa oJIeKTpoHI,IKI,I lr Sotonr.rxra, cssganHofi
B nepByrc orrepeAb c orcyrcrBlleM HaAexHBIx I,I AOCTyIHbIX [OAxoAoB
K HX sopvrupoBaHHro, fapaHrl,Ipyrcqux AonrocporrHyro cra'r4nbHocrb

uop$olorurvecKr4x, orrrtrrlecKl{x I{ gJreKTpLIqecKI{x [apaMerpoB, a rarxe a4rerxonnofi

[poqHocrrr [oJr)rrreHHhlx (fynrqr,rouanrHhrx [oKpbITI4i. Hayrxufi BKJIaA coucl(areJlt

3aKJrroqaJrcr B onpeAeJleH[v HanpaBJIeH]It u IocTaHoBKe 3aAarl LlccJleAoBaIlLI'j

nu6ope n paepa6ome MeroAI4K $opvr,rpoaanz r 14 voy'reuus' csofic'rr floprlcrol'o

KpeMHr4{, [oAJIoxeK I43 xaulbKoreHl{Anrrx ctexnoo6pai}Hbrx [oJryflpoBoAHrron (XC[I)'

rroJr MepoB, IIeJUIIoJIo3II, AIroKcI4Aa IInpKoH[t lt HaHocrpyKTyp MeAv ' cepe6pa

r,I 3OJIOTa, aHaJIn3e IIOJI);IIeHHrIX pe3yJIbTaToB. Eon4apeUro A. B. BbItIOJIHtJIa

ocHoBHbIe gKClepI,IMeHTal.lIbHLIe ItccJIeAoBtlHlIt, [.uaII4poBaJIa I',I KOHTpOJI4pOBaJIa

pa6Orrr, CBt3aHHbIe C TeOpeTI4qeCKI4M aHaJII{3OM CSOfiCre paSpa6otannrrx

HaHOMaTepI{ZUIOB.

B .raCfitOCrra, AJIq pelUeHLIt [oCTaBJIeHHOfi r 4rCCepraIII{u Ha)FIHOfi la/.arrn

Eongapexro A.B. [peAJroxr4Jra r{c[oJrb3oBaTL $Opr,,roo6paryroque IOAJIOXKT4

r{3 qacTuq I/I cJIoeB IIOpLICTOTO KpeMHItt, Ha [oBepxHocTb KoTopblx x]IMI',[qecKI'IM]I

u Quln.recrruv MeroAaMI,r oCar(AaloTct HaHocTpyI(TypLI MeAu, cepe6pa I'I 3oJIoTa.

3naquvroc6 HayqHoro BKJIa"4a EonAapexro A.B. saKJlloqaeTct B cJIeAyIoIqeM.

Enarogapx Bo3MoXHocrI,I yfipaB6e6l4r^ reoue, pnefi flop 11 IIoBepxEocTHhIMIt

csoficrsal\tr,r KpeMHreBbrx HaHoKpltcftrnJlr,rToB B [Opr{cToM KpeMHLI E IIpII er.o

r{3roToBJIeHELI IOCTaTOqHO TOqHO 3aAaIBaJIlrCb cTpyKTyplrhle [ap€IMeTpbI



SopvrupyeMbrx
ux cra6uJrbHocrb

sauoo6beKToB vI3 MeraJIJIoB, cneAoBareJrbHo, o6ecueqvBaJracb
He3aBHct4Mo or BpeMeHI{ xpaHeHur vr gKcrrnyurar\Hw. Tarxe

[peABapr4TeJrbHoe QopMr.rpoBaHr.re [optrcroro KpeMHr.rr Ha fioBepxHocrr{ KpeMHr{eBbrx
IJIACTIIH TIO3BOJII,IJIO KOHTPOJII,TPOBATb AATE3I'IO OCAXAEHHbIX HA HCIO HAHOCTPYKTYP

MertulJroB nyreM Bapb4poBarrr4r floprr crocrrl. Heo6xo4rarvro orMerlrrb, qro
3aKoHoMepHocrr.r (fopnrnpoBauvfi v csoftcrna HarrocrpyrTyp ue4r.r, cepe6pa lr 3oJrora
Ha rloBepxgocrl,I flopllcroro KpeMHr4r c parnuvnofi uop$onorreft 6rrnn ycranounentr
coI4cKaTeJIeM B[epBhIe I,I He TOJTbKO pac[rr4pl{Jr'r r{3BecTHbre Bo3MoxHocTr.r norprrrufi
I{3 orllx MertuIJIoB, Ho I4 rlo3BoJlr4nz paapa6orarr norue $yxxq}IonaJrbHLre MarepfiaJrbr
Ha vx ocnoBe, KaK pe3yJrLTar rpaucJtrrlr{r,I floJryqeuurrx sHaulrft r o6nacrr.ro
rpe6yrorqlre [plrMeHeH]rrr aJrbrepHar]rBurrx rroAJroxer, o6na4arouqvx uo4o6nrrun
floplrcroMy KpeMHr, o csoftcrsalrr.r.

Brrcoras 3HarllrMocrb Ha)rtoro rixlaga co[cKareJrr rroATBep)KAaerct
74 ny6nuraqrxuu, B rrurcJro, Koropbrx BxoAlrr nronorpa$zx u 26 crarefi
B perleH34pyeMLrx HayqHbrx u3Arurr{rx B cooTBeTcTBurlr c II. 19 flonoxeHzs
o flp]Icyt(Aeurara yr€nrrx creneneft r{ flp]rcBoeH]rn yu€rnrx :naurai, yrBepxAenuonc
Vxagou flpesn4enra Pecny6llrru Eenapycr or 17.11.2004 Ns560 (n pe4. Yrasa
flpeeu4enra Pecrry6naru Benapycr o"r 02.06.2022 Nl 190), I rnasa B KHuxHoM
rr3Aantrvr, 15 crateft n c6opuurax MareplratJroB HayqHbrx ron(pepenqufto 30 re:r.rcoa

AOKJTa,qOB rra KOHQepeHIII{'X r{ 3arBKa Ha [aTeHT.

Konrcpernrre Hayrlnbre pegynbraru, 3a Koropbre corrcKareJrro uoxer 6rrrr
IIpI|cy2|CAeHa ltcKoMafl yqeHar cTeIIeHb

,{uccepraqur Eongapenxo A.B. rlpeAcraBJrrer co6ofi KoMrrJIeKcHoe
I,ICCJTeAOBaHI'Ie, JIOrI{IIeCKI,I 3aKOHqeHHOe LI BhrlOJrHeHHOe Ha BbICOKOM Ha) IHOM

ypoBHe c [p]rMeHeHr.reM coBpeMeHHbIx gKcrrepuMeHTEurbHblx r.r reoperl{tlecKl,rx

MeroAoB HauorexHoJro {ir.. I/lcxo t n3 auurn3a coAepxaHrlt 4uccepraquonxoft
pa6orrr, Moxuo cAeJrarL o6quft BbIBoA o roM, rITo colrcKareJlL 3acJlyx[Baer

lpucy)KAeHr.rr yrexoft crefleul,I Aorcropa rexHr,FIecKlIX HayK 3a Kolrqelrry€ulbuoe

pa3BI{T[e aICTEUIbHOTO Ha]rqHOrO Ha[paBJreHr'If, - HaHoTexrroJrorulu B 9JIeICfpOHI{Ke

u Qoroxnre, cocrotlqero r paspa6orxe Haf{Hb,D( I4 TexHoJIonFIecKnx ocHoB

(fopunporannx Hurrrocrpylcryp uegra, cepe6pa I,I 3oJlora Ha floplacroM KpeMHu]r

r.r Apymx rIoAJIoxKtx c mepoxoBarofi nonepxnocrblo, (ompble rIo3BoJrt4JM pacufiplrrb

$ynxqraoaanruhre Bo3Moxnocrri [oKpbrrr,rft ns yxatannrrx MeraJUIoB tr cvuTe34poBarb

nonue $yxxqrroHarllbnrle MarepzaJILI Ha I,tx ocIIoBe.

Cpe4n ronrperHblx Haflubrx pe3yJIB. TaroB, noJlfreHuux Eongapeuro A.B.

BlepBble, BaxHo orMeTI,ITb cJIeAyIOq[e:

l) ycraxonnena 3aroHoMepuocrb, o6qar NIr. qpoqeccoB Qopul'lporannr
rropr4crofo 4peMHrIlI B XI,IIKI,IX greKTpOnrrEX lr B BarqryMe, 3€[KltrOq€Uoqatct B ToM' qTO

rraHoKp[craJrJrgrbr KpeMH]t I qpI,I AocrzxeH]rll HM14 pa3MepoB or 2 Ao 5 xu upuo6pe'raror

Koppo3r{ouHyro crofirocrr, 3aKmoqruoqylocr B Hecrroco6nocrra 6rrrr oxttclennrruu

EoHaMlr ue4n, cepe6pa v 3onora rIpI{ nx oca.XAeHLII{ }r3 p{lcrBopoB;
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2) paspa6orasa HoBEUI MeroAI4Ka yrurcHus, ToHKoro Hr{3Korropr4croro cJrofl
c rloBepxHocrl{ Ilopncroro KpeMrr]Ir{, cQopunponaunoro 3Jler(rpoxr{MlMecKriM
TpaBJIeHueM CLUIEHOJIenIpoBaIIHO|O MOHOKpI4 CT{IJIJIIIqeCKoTO KpeMrrr{r gJIeKrpOrrHorO
Tvrra qpoBoAnMocrn, fiprr IIoMolqIl ero 3aMeIrIeHI,It HaHoqacrr lalM]I MeAn,
orJlr4 qarolrlElrrct or rpa,4r,rqlloHHo lrcrroJrb3yeMoro c e:rofi qenrro pearcfl.rBgoro llogHoro
TpEIBJT€HI'UI ceJIeKTI{BHocrbIo npoqecca u orcyrcrBveM neo6xogrnrocrz EcrroJrE3oBEtHr{fl
BaK),TMHoro o6opyAonanux;

3)au$SepeuqupoBaHlr MexaHr{3M6r BoccraHoBJreHr,rr r4ouoB nregu, cepe6pa
I'I 3oJlora rIpI{ xnMI+IecKoM ronrarcnro-o6MeuHoM ocaKneHLIIrI gTI{x MeraJUIoB
na uopncrrrft lcpeuunft B 3aBrrcr,rMocrl,r or rr.rra qpoBoAr4Mocrr4 l{cxoAHoro
MOHOrlpnCTAJUrr{qecKoro KpeMHr{r;

4) nonyvernr HoBLre 3HaHuJr o crpyKrypuhrx [apaMerp€x nor<prrnrfi ]rs Me.qu,
cepebpa It 3oJlora Ha floplrcroM KpeMH[u r.r yciaHomena lfx B3tMMocBr3b c pexctMtrMl{
xltMliqecKoro u Qraeuvecroro oca4AeHr.rr MeralrlroB ri rl{rroM ucxo4noft floAno)rftrr ]r3
KpeMHI4t, KOTOpLIe [O3BOJrr,rJII,r OnpeAeJrr4TL yCJroBLrt rroJryrreHr4rr rreTErpex patJrr.rrrHhrx
uopQonorzvecruo< Soprr.r HaHocrpyKTyp r,r3 yKa3aHHBrx MeraJrJroB, BK;rroqa"ff MttccuBbr
<cranonolocrefi>>, anca:ra6nu u3 6r,ur,ro4anrno pacqpegeJreHHLrx rro pa3MepilM
cyoMI4KpoHHbIX qaCTUrI, CJIOn r,r3 IUIOTHO ylaKOBaHHbrx AeluplrToB r,r floplrcTbre
rloKphrrr,rr lrs Mer€utrroB romqunofi or 200 rnu lo l0 MnM, HacJreAyroq[e crpy(Typy
IIOAJTO)KKI{ lI3 IIOpI{CTOTO KpeMHLrr;

5) paspa6oraHrr IKP-axrr{BHbre rroAnoxKr,r Ha ocHoBe 6uvroAarbHo
pacrlpeAeneHHbrx IIo pa3MepaM qacTurl cepeopa Ha [opr{cToM KpeMH}ru, Ha KoTopLrx
BO3MOXHO AeTeKTLIpOBaTb Xr,rMr,FreoKr.re COeAVHeHUT B npe,qeJlbHo MnJrbrx

a  - _
KoHrleHrpar{Lrf,x (nrenee l0-t'M) rar c nrasrofi, TaK r.r c srrcoxoft uoaerynrpnofi uaccofi,
rrro HeBo3MoxHo c uc[oJlb3oBarrlreM Tpa.A]rrIrdoHHLD( TtsepAorenbHbrx fKP-arcnasnhrx
loAJrolr(eK, cocTorrqux r,r3 rlaHorracfirrl oAHoMoAEUrLHo pacnpeAeJldnnrrx no pa3Mep€tM;
rr)'TeM Teoperl,HecKoro anutur3a gneKrpoAlruaMrrecruo< cnoficrs raKr,x noAro)KeK
ycT€uroBJreHEI llpurl]ilsl I4x rIyBcTBLITeJrbHOCTr,r K pEl3Jrr{ErHBrM Xr{MnqeCKUM COeAnHeHI4tM

He3aBI{cI,IMo or r4x MoneKyJl{pHofi uaccrr;

6) pagpa6orauo fKP-arrHBHoe rroKpbrrue u3 AeHApHroB cepe6pa Ha rlopllcroM

Kp€MIIITII,L KOTOpO€ [O3BOIfieT BlI3yEImB]IpOBaTB eAUHI{rIHhIe MOJIeKyJIEI XLIMLTTIeCKOTO

coeAuHeHr4r, aacop6rpouaaureroct Ha ero [oBepxuocrl{ B p$yJrbrare pa3pBIBa

4r.rcynr{r,r4nofi crmr.r n neu;
,7) pazpa1orarta MeroAr4Ka $opuupoBalanr rropklcrblx rrJIeHoK us npo3parrHoro

Herarr{BHoro Soroperrcm c nc[oJrl3oBaHuervr nrrorpa(fru TI{cHeHI,IeM ra nlacrep-Qopnarr

r43 rropricroro KpeMHr,rr, Koropat floBblrlraer gxoHoMr,rtlecKylo e(p(perrzruocrr npoqecca

r.r3roroBJreHr4r I-KP-arusH6Ix [oAJIoxeK, [peAcTaBJIeHHhIx MaI(pOlOpaMIl, [oKpbITbIMLl

ToHKr{MI4 IUIeHK{rMlr ue cepe6pa [JItt 3oJlora, r'r o6ecne'n'rsiuoql{x yltyquleHHyo

BOCIpOH3BOAHMOCTb pBynbraroB aHuwr3a

rro cpaBHeHI,[o c rBepAoreJIbHbIMpI noAnoxK€IMpI kt3

8) ycraHoBJreHa 3aBncvIMocrb 4Are3LIoHHofi

MHO|OKOMIOHeHTHbIX xI4IKOCTefi

HAHOIIACTI4II MET€UINOB ;

lpoqHocrvl Ha HopM€IrIbHbIfi orpblB

cJroeB HauocrpyKryp MeAri, cepe6pa lr 3oJlora or rroplrcrocrlr HtDKeJrexaulero flopl{croro



KpeMHrrr, qTo [o3BoJrr4Jro pa3pa6oTarB MeroArrr(y yllpurRrreHtrf, a,qre3r.reft

QyHKrIr.roHalbHLrx floKpbrrltrX Ha ux ocHoBe K KpeMHr4eBoft [oAno]KKe;
9) parpa6orana MeroALIKa r.BroroBJreHrlnl Haxoloprrcrbrx norpur:uft r,r3 3oJrora

co cra6unrr+rM B Teqen[e 60 cyror yAenbHbrM corlpornBJreur.IeM, 3,trJlK)rliuoul€uct
B coBMecrrroM MafHerpoHHoM pacrrbrJreHrlr,I MllrrreHeft rag gonora rr cepe6pa
u rrocJre,q/rcUeM BrrrpaBnr{Bauv r{ cepe6pa, Koropbre 4p}r orAeJreHr{}r or rroAiro)KKr4
MO}I(HO paCCMaTpI,IBaTb B KaqeCTBe MaTeplI€lIIa 9JracTr,rrrH6rx 9JreKTpoAoB l]ts.
TpaHcAepMErJrLHofi AocraBrr,r JreKapcrB MeroAoM greKrpoflopaqlrn, EurbrepHarr4BHbrx
6ucrpo oKrrcJurroqlrMcr noprlcrbrM rraeu6panav, [oJD/qeHHbrM xLiMr,FrecKr,rM
3aMerrleHr{eM rropr{cToro KpeMHI,ITI MeAbro;

10) paspa6orasbr rroKpbrrr4fl, H3 rracrLtrl cepe6pu Ha croMaroJrornrrecKux o6rerrax

I,I3 AlroKcI,IAa q4pKoHr4r, Koropbre nplr roageficrar4u orrrr{lrecKoro LtJrf{eHr.ir BnILIMoI'o

Ar4arla3oHa ooecfleqr.Btuor orcJrar,rBaHr4e oaKTepr.raJrbHhD( rrJreHoK c r,D( [oBepxHocrr4,
He corpoBoxAaroqeecr HarpeBoM Ao TeMrIepaTYP, pa3pyruanur4x )KHBbre KJreTKI4.

PenoueHAarl[r ro [paKTHqscKoMy HctroJrb3oBaH[ro peyJrbraroB Arrccepmllnrl
I{erecoo6paeno HCnOJIb30BaTb

/-
pa3pa0oTaHHbre COHCKATEJIEM

HaHocrpyKTypr,rpoBauHLre rro4pbrrl{t Ha ocHoBe qacrrrl1 AeHApI{ToB n ronQopnnrrx

IUIeHoK ra: cepe6pa r{ 3oJrora Ha flop]rcrLlx noAJIo)KKux Ant co3AaHl,rt tryBcrBI,ITeJrbHBIx

o6nacrefi $oronnrrx cencopoB, pa6orarorqux ua fKP-eQSeKTe, AruI AereKTLIpoBaHI{t
vt u:l:;t"trc:ervr. ron$oprvraquu HI{3Ko- r4 BbrcoKoMoJreKyJrrpHbrx xLrMl{lrecKllrx coe4ranenuft

a cy6uonxpnux KoHIIeHTpauntx, a raKx(e MHoroKoMloHeHTHhIx xI,rAKux pacrBopoB

AJu pelreHrrr 3aAaq MarepLIaJIoBeAeHlrt, 6uolr,re4uqzxcKoro aH€uII'I3a' MoHI{TopI'IHra

cocrorHr,rr oxpyxatorqeft cpeAbl, KouTpons KaqecrBa JrerapcrBeuHbrx [penaparoB'

llTbeBBrx xu4rocreft 1a Apyrl4x c$ep xnane4efTeJlbHocTlt qeloBeKa. Heo6xoAzvo

orMer{Tb, rITo B rrpoqecce [poBeAeHI,It ]rccJreAoBaHufi no 4nccepralll4ll concl(areJlL

opraHlr3oBdra B HayqHo-[ccle4onatenrcroi qacTu EfyIIP [pon3BoAcTBo

parpa6orannrtx fKP-arr[sgblx IIoAJIoxeK, xoropoe 6rrno ucIIoJIE3oBaHo AJIf,

BbI[OJrHeHLrr yCJIyr HaTIHO-]ICCJIeAOBaTeJIBCKOTO XapaKTepa v peaJw3aIILr

rpoAyKrlr{r B p€rMKax 17 xourpaxros EfvI4P c 6enopyccrnuu u sapy6exHblMln

opraHr,r3all[tMt4, uepequcreHHblM]l B oAHoM I'I3 npI'rnoxenr'tfi K Aucceprallul4'

Paspa6orannrre Eoxgapenro A.B. norprrrzt I{3 MeA}I }I 3oJIoTa c yupaanremoft

agreer,rOnnOfi [pOqHOCT6IO IIO OTHOIII6HIIO K IIOAJIOXKS Ha OCIIOBS KpeMHItt' a TaKXe

flop]r6Tble Uena6paUrr I,I3 3TI{X MeTEUIJIOB nrOryr 6rtrr }ICIIOJII3OBaH6I IIpLI CO3AaH}I}I

c creM MexgJIeMeHTHbIx sJreKTporrpoBoAtlq[x coe4unennfi AIrfr MSMC

B coorBercrBllpt c uero4urofi, y'rrepx4ennoft n EryZP z sKlloqeuHofi

B[pruIoXeHI''KAI,IccepTaIJL||1,|49JIacTI{tIHbIxsjIeKTpoAoBAn'AocTaBK}IneKapcTB

I,I [IITaTeJIbHbIx BeIIIeCTB B XI'IBbIe KJIeTKIIT rryTeM 9JIeKTpO[Opaq[['

florcpu rufl, us qacrurl cepe6pa cy6rvruxpoHHblx pa3MepoB, cSoprr'rvpoBaHHble

Ha crpyxrypuponarroft rloBepxHocrll [oAnoxeK I'I3 rtroKcv4a rI]rpKoHu'I'

Ha MeToA[Ky 3roToBJIeH[' I(oTopblx B HacTo'Iqee BpeMJI IIoA{IHa 3EIfBra Ha [aTeIIT'

MOD/T B [epc[eKTr4Be 6rrTb racnolr3oBarrhr I,nt UHvlI\Lrr4pyeMoro cBeToM OqI' UeHUt



cToMaToJIOrAqecKr4x u r,IHbIx [MrrJraHToB oT oaxTeplaJrbHbrx nJreHoK.

Bne4penze pe3yJrrTaroB Alrcceprallr{oHHoro }rccJreAoBanvr. vrJrvr Bo3Mo)KHocrb

vrx [paKTuqecKoro Itclloilb3oBaHns [oATBepxAeHBr AByMr aKIaIMr{ Lr TpeMt

c[paBKuIMr4, I(oIIr{r4 Koropbrx [peAcraBJIeHbI B flpnnoxeHurx.

3aMe.ranns n npeAJIorKeH[t rro A[cceprarl[l
l. B runogax no raBe I xeratemno 6ruro o6ocnorarr neo6xo4ltMocrr

lepexoAa Ha [o.qJIoxKI4 r,r3 MoHoKpr{crEulJlffllecKoro KpeMHI,IJI flpu peItreHuLI 3aAaqLI

[3roroBJreH[r cno6oguoft rrreu6panu r43 [op]rcroro 3onora; o6ocuoranze ru6opa

rroAJloxeK, EUIETepHarlrBHbrx [opllcToMy KpeMHLIIo, [peAcralBJleHo HeAocraroqHo

apryMeHrr,rpoBaHo rr HocrIT raqectseHxbrft xapaKTep,

2. Pucynxu 2.4-2.6,2.8 u 2.15 qenecoo6pasno 6rrno 6u npurectr B rllaB.tx

3-4 4nccepraqlrlr B cBt3I,I c reM, qro na nr.ix uro6paxenrr y)Ke foroBlle o6pa:qu,

rroJrfreuHLre B pe3yJrbrare llclo4L3oBanllt MeroAI,IK, o [caHHbIx n rnane 2.

3. B pao4ene 3.5 rnaslr 3 npnne4enu pe3yJIBTarbI aflufirsa MeroAoM

arovnofi cr,rnosofi Mr{rgocKonl,Irl nopucrofi Marp}IIrhI Ha ocxoBe XCII roltro oAHorlc

cTpyKTypHoro rrrrra; ocTaeTct orKpbrTblM Borlpoc o crpyKType floBepxHocrr'r qucrbD<

rroAJroxeK r,r3 ArroKcllAa qI{pKoHI,It. B rlIase 3 na npnnegexrnx 4u(pparrorpaMMtx
ropr{croro KpeMHr{s (prcynor 3.41) upncyrcrryror peQnercrr 6es I'IHIeKoaIII{}I,

oTcyTcTByeT aHaJrI,I3 I,IX [p4pOAhI ]r CTe[eHU BIrLrA]c'Llr. BO3MO)KHbrX IIpUMeCHbIX 0a3

Ha SyuKuI4oH€uIbHbIe cnoficrBa noAno)KeK.

4. B ruase 4 anuu3 MeroAonr 4zSpaKrIr4H o6parno pacceflHHblx eneKTpoHoB

lpr,rBeAeH r,rcxnlorl4reJlbHo AJrt AeHApI,IToB cepe6pa, nccJIeAoBaHI4t lraHocrpyKTyp Ha

ocHoBe MeAI,I U 3OJIOTa He [peAcTaBJIeHbI; Ha COOTBeTCTByIOqUX pI4CyHKE!X

KpI,ICT€UrJrOrpa$nUeCxr.re Op[eHTaU]IU O6Ognaqeurr oJILIIIIKOM MeJIKIM rupU$rOrr,r' vtO

3aTpyAIUIer oIIeHKy nonyireuurx pe3yJlLraroB (pucyxor 4.24). B rnase 4 pe3yJlbrarbl

peHTreuocrpyKTypHoro anaJrw3:';r yKaBhIBaIor Ha Qopturponanue

IIOJIITKpUCTEIIJII{qeCKI{X qaCTITII 3OJIOTa, [p]I STOM COrJIaCHO LICCJIeAOBaHI'I'M MeTOA€IMI{

snertponuoft MI4KpocKo[I{}t pa3Mep qacTI4II He flpeBblluaer 50 nu, cJIeAoB{uIo

IIpOBeCTT4 aHEUILI3 prBMepa qacTI4II Ha OCHOBaHIII'I p€BHbIX MeTOAOB IICCJIeAOBaHI',I'.

5. B rel(cre A[cceprall?I[ ]rcfloJlb3ylorct cnopHble repMI'IHbr

r4 xaproHr{3Mbr, HaqpuMep , fipkr ar|'urrt3e 4n(pparrorpaMM AJI' OtutcalJ.ufl. Iuup}IHbI

Lr flogtrwrr4 petlnercor Ilcrlon*yerct repMI'lH (noJroco)' flpu or]ficaullr4

HarrMeH oBa]H]/;fl, KpvcTannofpa$nuecrux HHAeKCOB HCIIOJIb3yeTCfl TepMHH

(opEeHTarIE 4prICT€lJrJIaD, qTO He ConracyeTcr c TepMI4HOJIOrUefi, yctoxaruefic.t s

Kpr.rcTaJrJrorpa(pzr,r. Tarxe B TeKCTe ectr ne6olrruoe K6;II4TISCTBO OleqaToK, HanpI'IMep

B [OAnr{crx HeKoTgpbrx p}rcygKoB co cfie(TpaMr,r 3,p yrarauu 9AUHLIII6I I{3MepeHI'Ix

gHepr.I{I{ <<eB>, Upn gToM IIpaBItJIbnrru o6ognaqeHr4eM TBJIIeTCS (K9BD.

CneAyer orMerI,ITb, qro [pI{BeAeHHhre BbIIIre 3aMeqaHl{t He 3arparzBaror

ocHoBHbrx noloxenufi Il BhrBoAoB, coAep)Karqfixcr B A]tccepTallvlu1,, w He oHI4XIIIOT

rayrxofi, npaxrr.r.recrofi ra cour'ralrrnofi qeHHocrlr [oJrfreHrlLrx pe3yJlbraroB'



Cooreercrs[e Hayqnoft KBartt$ltnarlrlrl corrcKare.lfl yqeHoft crerreHrr,
Ha KOTOpyrc OH [peTeHAyeT

IIo coBoK)mHocrrr [peAcratBJreuHhrx HoBbrx AocroBepuhrx !I Ha) ruo

o6ourosaHHrrx p$yJrbraroB, [oATBepxAeHHhrx Haf{rrbrvr.r rry6nr,rxaqr.rxMr.r B xypHrurrx.

BbrcoKoro HarrHoro ypoBHx I4 AoKIraAaMr,r IIo TeMe Ar{ccepTarlwt Ha Ha) {Hbrx

xon<pepenqr,rxx, apryMenTupoBaHHbrx BbIBo,qoB, LrcloJrbriyeMbrx MeroAoB r.rccJreAoB€IHltt

r4 r4HTeplperarllrr floJrfrenHbrx pe3yJrLTaroB, KarrecrBeHHoro o$opnanenr,rx

Alrcceprarlrrr{ v arrope<pepara B noJrHoM coorBercrBr4r,r c rpe6oranlrxmlr BAK, Moxno

cAeJrarb BLIBoA o roM, qro col{cKareJrb Eon4apenro A. B. coorsercrByer Ha) rHofi

xnanu$raraqur{ AoKropa rexur{qecKLtx HayK rro cleqlrzrirLHocrz 05.16.08

Hanorexnononlr,r r,r HaHoMarepr4€rJrbr (Marepr4€urlr AJrr gJreKTpoHr.rKrr u (poronr.rrr,r).

,{r,rccepraqzoHHoe r,rccJreAoBarll{e Eou4apeuro A. B. ssrtercs xolr4urexcnofi

caMocrofreJlbuo BbrrroJrHeunofi Ia saroHqennoft nay.rnoft pa6oroft u coorBercrByer

rceu rpe6onanraxu BAK, npeAGtBnreMbIM K Al,IcceprallrttM Ha corlcraHlte y.renoi

creleHlr AoKTopa HayK.

Orgrrn onuonnpyoqei opraHlr3allull, [oAroroBJleHHrrft ercnepT onr 4. (p.-u. n.

KapnnHcruu ,{.B., ua:naveHHhrM rrp}IKa3oM or 29.05.2023 Ne 09, paccMorpeH I,r

yrBepxAeH Ha HafrHoM co6panuu fO (HIIII HAH Eelapycu ro

Marepr,raJroBeAenr.no> (nporoxon or 13 utotts 2023 roAa Ne 1), na roropou col4cKareJlb

Eougapenxo A. B. rrrcrynnna c AoKJIaAoM.
Ha gaceAanrau flprrcyrcrBoB€lJl]r:

scero 25 qeJroBeK, I,I3 HI,rx I,I3 HI,tx - 4 4orropa nayrm 17 KaHAI,IAaroB HayK.

Pe:ylrrarrr orKpbrroro roJIocoBaHI,u flpucyrcrBoBaBlrrrrx Ha 3ace4arvtur,

KOTOpbIe LIMeIOT f{eHble CTeIeHLI:

<<sa>> - 21, <nporuaf - Her, (Bo3AepxitBuruxct)) - Her.

flpe4ceAarenb HayrrHoro co6p aHr4fl,,

reHep€Lrruufi AI{peKTop,

A. 0.-M. H., upoSeccop,
qn.-Kopp. HAH Benapycu

3rccnepr,
3aBeAyroulufi na6oparop
OKCI'IAHbIX MATEPI4€UIOB,

A.  s . -M.H .

Cexperapb HayqHoro co6paunt,

yrenufi ceKper dpb, r. S.-vr.n.

nocroK

A. B. Kapnuscrufi

B.C. MeprynoB

Coner rlo saqrrTe
Anccepraqrf, npn EIY_HP
o -LL-" tt-lORrq zoj&_r.


