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<(DyuKur{oHaJrbHbre MarepuaJrbr Ha ocHoBe HaHocrpyKTyp I{3 MeAlIr cepeopa

rr 3oJIoTa AJII ycrpoficTB 3JIeKTpoHIIKI{ n QOToHHKH))'

[peAcTaBJIeHHy]o Ha coHcKaHHe yueuofi cTeIIeHI4

AoKropa rexHHqecKr4x HayK IIo cneul4€ulbHocrra 05.16.08

<<HauorexHoJro rvvq HaHoMareplrilru (rr,larepllaJlbl Lnfl sneKTpoHHKI4 Ia Sorounrcu)>

/{raccept.auiloH nan pa6o,r'a lioH/tapeHrco A.ll. BbtnoJIHeHa ua rcaQeApe MHKpo- H

HaHo3JreK.rpoH vtKvr Bfyl4P vr B HayqHo-HccneAoBareJlbcxofi na6oparopvvr 4'8

<flprarn a[Hafl. rJrasMoHr4Ka)) B paMKax HayqHo-hccneAoBareJlbcKHx pa6or IIo

3a,,a*n,'M flIHI4 pecny6rr4Kr4 
-E.nupy.", 

rpaHraM EPooI4, rpoeKry |KHT

pecuy6 ,rvrKvr Berapycr, xosqficrBeHHbrM AoroBop&M, KoHTpaKTaM vr [poeKraM c

6enopyccK'Mg kr lapy6.xHbrMr,r opraHr43a!;nflMt. Srra pa6orrt 6ulu rocBfluleHbl

ycraHoBJreH'rc 3aKoHoMeplrocrefi $opMHpoB aH.nfl HaHocrpyKryp H3 MeAu' cepe6pa

H 3onora rrp6 r4x ocaxAerrnn xHMHqecKHM H Sn:rauecKHM MeroAaMI4 Ha cJIoH vJru

qacrHubt nopHcror-o KpeMHnrr, a raKxe Ha aJlb'l'epHarl4BHble rlopHcroMy KpeMHHtO

rroAnoxKr{; onpeAeJreHu}o HnopSonorvrv, aAre3nougofi npot{HoQTvr, orITHqecKI'IX v

oneKTp'rrecKr4x xapaKTepr4crr,rK [onyqeHHbrx norprrrufi v pazpa6orKe c I4x

r4cnoJrb3oBaHqeM HoBbrx $yHrrleroH€urbHblx Marepl4anoB [nfl tIyBcrBHTeJIbHbIX

3JreMeHToB SoroHHsrx ceFIcopoB, ?neKTponpoBoAfluIHX Mex3JIeMeHTHbIX

coeAHH e,,un ,i M?Mc, ?Jrac'r'r{r{r,rx 3JreKrpoAoB M.AHITHHcKI4* npH6opoe 14

'orpulraia lurrr cBe oc'rnMyJrHpyeMoro yAaJIeHHfl 6nonleHoK c rloBepxHocrl4

MeAHTIHHCKHX Vtg^ewfii. ArryaJlbHOCTb TeMbI AI4CCeprar\Hvr oflpeAelrflercfl'

eocrpe6oBaHHocrbro HaHocrpyKTyp v3 MeAH, cepe6pa v 3oJrora B 3neKTpoHHKe v

Sorouurce B eBfl3v c nx yHr4KanbHbIMI,I otITI{qecKHMH 14 3neKTpI4qecKHMH

ceoficrBaMH, HexapaKTepHbrMr4 Anq o6reuHblx MeTaJIJIOB.

B KaqecrBe Hr-rcrpyMerrra Anfl pe[reHnr yKa3aHHbIX npo6leu col4cKareJlb

r4crroJrr-,3oBaJra Sopnaoo6pa:ynrrlHe noAnoxKn v3 qacrl,Iu ulum cnoeB rlopHcroro

KpeMr{r4fl, Ha noBepxrrocl'b Kol'opF,rx oca)KAalorct l{aHocrpylcypbl H3 MeraJ]nos' 3ro

rro3BoJrgJro rryreM BapbupoBaHnfl yclonnfi QopvtltpoBaHHfl nopHcroro KpeMHHt

3aAaBarb reoMerpr,rqecKue rrapaMerpbr HaHocrpyKTyp vr3 MeAr4, cepe6pa u 3oJlora,

o6ecneq'rBarb AonfoBpeMeHHylo cra6utrbHocrb vrx csoficre v cnoco6crBoBarb

ycr4neHr4ro aArc3nosuofi npoqHocrn norpsrrufi vB Mer€uIJIoB rlo orHo[IeHl4to K

KpeMHHenol,i i lo/lnoxKe.

I lay,.11ru, FroBH3rra pa6o'rr-,r 3aKJr[or{asfct B KOHIIe[TyaJIbHOM pa3Bvrrvr[4

aKTyaJrbHor-o HayqHolo r{ailpaBJteHhfl B o6lacru HaHorexuolorufi vr

HaHoMarepgaJroB Anfl 3neKTpoHr4Kr4 v $orouurcn, cocroflIrlee B pa3pa6orre o6utux

HayqHbrx v TexHoJrorr4qecKr,rx ocHoB Sopr'rupoBaHl,It HaHocrpyKTyp vr3 MeAI'I'

cepe6pa v 3oJrora Ha rropprcroM KpeMHr4rr, KOTOpbIe rIo3BOJIvrJrV pacIIIupHTb

QyHxuuoHaJrr,Hocrb norpsrrnfi Vrc yKa3aHHbIX MeTaJIJIOB B KpeMHI4eBbIX

.r.exrrojrofHf x vt Gvtrrfc3t4poBa'r'b rroBbre MarephaJlbl IIa nx ocHoBe rlyreM TpaHcrlgt*rv

rojry.-rerr[{h,rx ':rrarrnfi B o6lrac'ru, r'pe6yroulHe rrpHMeH eHl/'fl, €LIIbrepHarHBHbIX



nopHcroMy KpeMrrHlo no/lno)r(eK l.nfl eo3IAHI4fl, [IyBCTBI4TeJIbHbIX 3JIeMeHTOB

Qororrrr,rx ceucopo', rJrcK.'porrpoBo/lf lrrtHX Me)K3JIeMeHTFIbIX coeAvlno"%ir B M3MC,

sracruLrrr brx lJrcKlpo/lotl Mc/lHIIHIIcKl4x npra6opon v cBerocrHMynHpyeMbIX

norpsrrufi Anfl yrurcHotr 6nonreHoK c rroBepxHocru MeAHuHHcKI4x uzaetui't,

o6laAarorrlgx ynyqueHHbrMn xapaKTepLIcrHKaMH rlo cpaBHeHI4Io c cyIIIecrByIoIIIU'Ml4

AHAJIO|AMI4.

IlpaxrraqecKar 3Haqr4Moc'rb nonyqeHHbrx pe3ynbraroB cocrol4T B piBpa6orxe

v opfarrH 3altl4v B EI'yl4P rrpoH3Ro/lc'fBa i lolulo)KeK Ha ocHoBe HaHoqacrl4u v

AeHApr4.roB v..t ccpc6pa n :loiro'r'a i urfl co3/ran 14r LIyBcTBI4TeJIbHbIX o6nacrefi

QoroHHsrx ceHcopoB, pa6o.rarcurnx Ha I-KP-eQSexre v rrpHMeHfleMbIX Anr

AereKT'rpoBaHr,r fl v aHaJrH3a MoneKyn Hr43KO- I'I BbICOKOMOJIeKynfpHbIX COe guueuuit',

a raK*e MHoroKoMrroHeHTHbrx )KprAKocrefi. Paspa6oraHHble coplcKareneM IIoKpbITI4f,

rrpoAeMoHcrpr4poBarrr4 nepcileKTHBbr An'- co3AaHr4fl cHcreM Me)KgJIeMeHTHbIX

.oaa"" euuit c yilpaBnqeNaofi ailrezuefi trnr M?Mc ) a TaPKe 3JIacrI4tIHbIX

sneK.rpollos )utf l :r ireKlponopatlt4 H. l lpaxrH LIecKat 3HaqHMocrb pa6oru

[oATBepxAeHa AByMfl aK.faMH O npaKTHLrecKoM HCIIOJIb3OBaHm 14 TpeMt crIpaBKaMH

o Bo3MoXHoM npHMeH eHnv pa:paooTaHHblx MaTepHaJIoB'

flo reMe Ar4cceprauuoHuofi pa6oru EoHAapeHKo A.B. ony6nraKoBarla 7 4

rreqarHrre pa6orbr, B qr,rcJro Koropbrx BXo MT 1 uouorpaOur, 26 crareit, 1 .nasa e

KHHXH.M H3AaH uu, 15 crarefi s c6opHuKax MarepH€IJIoB Haf{HbIx ron$epeHul4i|,30

Te3HcoB /roKraAoB rra KoHcpepeurrHrx. I lonaHa I 3aflBKa Ha ral 'eHT.

IIpra rro/troroBKe /lnccepra\r4v BoH4apeHKo A.B. 3apeKoMeHAoBura ce6s' KaK

BbrcoKoKBaJrra0uu,poBarrnrrfi vr orBe'rcreeuH'fi nayuHufi pa6orunrc v

rperroAaBareJrb. oHa rronb3yercr 3acnyxeHHblM yBaxeHHeM KOJIJIeT' Ee

AHCCeprarIHOHHafl pa6ora flBrfl,ercfl, 3aKOHTIeHHbIM HayqHo-HccneAoBareJIbcKHM

TpyAoM, BbrfroJrHeHHbrM caMocrorreJrbHo 14 Ha BbICOKOM Har{HoM ypoBHe'

peaynrrarbr pa6oru AocroBepHbr, o6raAaror Hayruofi uonulHofi, BbIBoAbI

apryMeHrl4poBaHbl H o6ocuoBaHbl'

C'q nraro. rtro /I6ccep-r.ar tgorftiafl pa6ora <{DyuxtIHoHaJIbHbIe MarepHaJIbI Ha

ocHoBe rrarrocrpyKlyp v3 MeAH, cepe6pa v 3oJto'ra Ant ycrpoftcrn 3neKTpoHHKH vr

QoroHnKr4)) orBeqaer rpe6oBaHr4flM, rrpeAbflBJIfleMbIM BAK Pecny6JII4KH Eelapycb K

AoKropcKHM Alrcceprarrr4flM ) a ee aBrop Bon4apeHKo A.B. 3acJIyxI'IBaer

npr4cyx lteH]lrfl, yueuofi crerreH?r AOKTOpa rexHI,IqeCKI',IX HayK no cllequ€ilbHocrl4

05. 16.0g <HaHorexHoJro rt4v 14 HaHoMarepHaJIbI (rraarepn€ulbl Anfl 3JIeKrpoHI4KI4 A

$orou,Kh))) 3a ycraHoRJrer{He 3aKoHoMepnocrefi H3MeHeHr4fl, ceoficrB KpeMHI4eBbIX

HarroKp,c,l.aJrir HT.on rrpn HX dloprta vpoBaHVV )JleKTpoxHMHqecKHM vrrvr MeruuIJI-

cruMynhpoBaHHbtM xhMHqecKHM rpaBneHr4eM MOHOKpl/,CTarrHqecKoro KpeMHI4fl

paBHo, KaK v MafHuerepMr4rrecKl4M BoccraHoBJIeHI'IeM AI'IoKcI4Aa KpeMHH'' trPH

Aocr'x eHvrkr H.'." pa3MepoB MeHee 5 uvr; AI.QSepeHuHaIIurc MexaHI43MoB

BoccraHoBJreHgfl HoHoB MeAr4, cepe6pa H 3oJlora rlpr4 vrx xI4MI4qecKoM KoHTaKTHo-

o6ueHnov ocaxAe HVvt Lra nopracrsrfi rperrlHufi B 3aB]/'avMocrl4 or TVtIa

rrpoBo,rt14 Moc,f H HCXOr'lHOr.O KpcM ilvtf l ; rronyqctl l te HoBblx AaHHblx o crpyKType'

sJreMer'1roM vr Qa:onov coc'ranax rrorpst'run v1'3 MeAI4, cepe6pa v 3oJlora Ha

rropgcroM KpSMHHH, r{To no3BonnJlo onpeAeilnTb ycnoBHr Soprtll4poBaHHt 
qerblpex



Mop$onornqecKnx $opr HaHocrpyKryp v3 yKa3aHHbIX Mer€LIIJIoB; parpa6orKy

rroKpbrrufi rta ocHoBe HaHoqacrurl H AeHApI4ToB LI3 cepe6pa p^nfl AereKTnpoBannfl, v

aHaJrv3a c I4x rroMorrlbro eAuHI4rrHbIX MOneKyn HH3KO- kr BbICOKOMOJIeKyJI'pHbIX

xuMnr{ecKux coeAHH eruufi; [ony{eHne HoBbIX AaHHbIX o [poqHocrl4 Ha HopMzutrsufi

orpbrB rror(pbtl'ufr uz rraHocrpyKryp MeAH, cepe6pa H 3oilora Ha rlopplcroM KpeMHvrvL

t(oropr-,re rro3BoJrHJrH KorrlpoJtHpoBarr, aAI'e3HFo I( KpeMHHesofi noAno)KKe co3AaHHbIX

Ha r4x oclrorle SyHxqnoFra-[F,r{brx MalepH€LI]oB Ann qyBcrBHTeJIbHbtx sneMeHToB

SoroHHrrx ceHcopoB, pa6orarcrqax Ha fKP-e$Sexre, v oneKrporlpoBoA.luux

MexcoeAuHeHr{fi M3MC; a[anrarlnro Mero.qoB MarHerpoHHoro pac[bIJIeHI,It 3oJlora

ra cepe6pav rpaBnenvrfl, cepe6pa Anfl co3AaHHt HaHorloptlcroro rIoKpbITI4fl H3 3oJlora

14 ycraHoBJreHHe ero crpyrflypHbrx v 3neKrpHqecKHX cnoficrn; ycraHoBJIeHI4e

3aKoHonaepnocleii xnMnqecKoro SopHal,rpoBaHnq v rvropSon orlr:a, onrllqecKl4x vr

repMuqecKHX ceoficlB uarrocrpyrfl 'ypHpoBaHHbro noKpbITHt vr3 cepe6pa Ha

noAnoxKax vs Ar4oKcHAa qr4pKoHHr, t{To IIO3BOJII4JIO npeAnO)KHTb IIOAXOA l.Irfl
Hra3KoreMrreparypHoro y\ureHnfl 6raonreHoK c r4x rloBepxHocru; AeMoHcrpaIII4Io
Bo3Molr(Hocrr4 rrpr4MeH ennfl. paspa6oraHHblx QyurcquoHaIIbHbIX Marepu€trloB Ha

ocHoBe HaHocrpyrffyp vs MeAH, cepe6pa v 3oJlora Ha rlopl{crblx roAnox(Kax B

ycrpoficrBax ?neKTpoHHKH vr Sorounxu, TaKIax KaK I{HTeI'pI{poBaHHbIe

3nerffporrpoBoA.rrurhe MexcoeAuHeHrar 3JIeMeHroB M3MC, TBepAoreJIbHbIe ceHcopbl

l\ilfl aHaJWrca el\Arrr4r{rlbrx MoJIeKyn v MoJreKyJItpHblx aHcau6 rcfi MeroAoM

crreKTpocKorrr4H rr4raHTcKoro rou6uHaIIHoHHoro paeceflHvrfl cBera, rlopncrble

vrevr6paHbr Anfl 3neKTponopaqvrv, a raKxe noKpblTvrfl l.Irfl, cBerocrl4MynupoBaHHoro

yAaJreH us 6norrJreHoK c noBepxHocrn sy6uux KopoHoK, orJluqarclrll4ecs or aH€IJIoroB

ylyqrneH HbIM H xapaKTepvcTKKaMh.

flpo Sec c op xaQ eap bI M I4 Kpo- I4 H aHo3JI eKrpoH krKr4,

HAYI{HbIH PYI(OBOAUTENb
I{eHrpa HaHooJI eKTpoH uIK:a t4 HoBbIX MaTepI,I€UIoB Ef yI4P,

AoKTop Snrnrco-MareMarnqecKnx HayK, rlpo B. E. EopuceHKo

nr4cb ygocrostpalo
HK orAeJra no pa6ore c-z
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