
OT3bIB
o Q nqzanbH oro orrrro HeHTa Ha AI,Icc eprallno HHyro pa6 ory

3ABAIIKO|O Ceprex An4peeBuqa

<3S QercTbr rrrraHTcKoro rou6nuarlnoHHoro pac cefllavrfl, cBera H

Ar,rsJreKTpo$ope3a B cr{creMax Ha ocHoBe HaHoqacrl,Iq LI Mr{KpooneKTpoAoB I,I3

6uaropoAHbrx MerarrJroB), rlpeAcraBneHHylo Ha corlcKaHne yrreHofi creueHu

KaHAI,IA ara S us I,IKo - M are M arldrr e c KI,Ix H ayK

rro crrequzurbHocrn 05. 16.08 - HaHorexHoJlorru LI HaHoMarepuzulbl

(nrarep uaJrbl AJIfl 3JIeKTp oHI{KH H Q oronzrrE)

1. CoornercrBue Arrcceprarlun c[eu[aJlbHocrflM u orpacJrrl HayKI{, rro

KOTOpbTM OHa rlpeAcraBJreHa K 3aIrII{Te

[ucceprarluoHuax pa6ora 3anauKoro Ceprer An4peeBvrra <3$Qercrbl rrrraHr-

cKoro xou6zHarluoHHoro pac cefllavrfl, cBera H AllgnercrpoQope3a B cncreMax Ha oc-

HOBE HAHOIIACTHII II MIIKPOSJICKTPOAOB I,I3 6IATOPOAHbIX MCTIUINOBD IIOCBflIIICHA KltsY.

rreHuro BorrpocoB, cBr3aHHbrx c ycraHoBJIeHHeM 3aKoHoMepHocreft rrpoflBJlenux sQ-

Serron Ar,rorreKrpo$opesa ([3O) u rnraHrcKoro roru6nHaulroHHoro pac cefllanfl. (fKP)

cBera s oAHofi cucreMe. llponeAeHHble IdccJleAoBanufl, eSSemoB AlronexrpoSope3a

MOJreKyJr pa3nnrrHbrx opraHr,rqecKr{x coe.qllHetruir Lr fl{raHTcKoro rou6uuaunoHHoro

paccerHtztr- cBera B frJra3MoHHbrx HaHoqacrullzrx 6naropoAHblx Mer[LIIJIoB rro3BoJIHrIH

Ha 3aBepuarculeM erane paspa6orarb oKcnepnMeHTuurbrryrc HaHoceHcopHyrc nrlar-

Qop*y, B Koropofi o6reAuHeHbr ABa nccJleAyeMux sQQeKTa, qro ro3BoJILIJIo rIoBbI-

clrrb rryBcrBzTeJrbHocrb AereKTrrpoBaHurpagnurrHbrx 6enrcoe. O6rerr, [peAMer Ir Me-

ToAbr rrccneAoBaHvrfl, rrpeAcraBneHHoit plnccepraulrn rloJrHocrbto cooTBercrByror crle-

rlrdiurbHocrn 05.16.08 - HaHorexHoJIorIaI{ H HaHoMarepualrct (rraarepuanbl Anfl sneK-

rpoHr,rKu u Soronuru) pr orpacnu <Su3I,IKo-MareMarnqecKLIe HayKH). fIpe4craBJIeH-

Hbre B Ar4cceprarluu pe3ynbrarbr BXoAf,T s o6nilcrvl uccreAoBaHl,Ifi, upe4ycMorpeH-

Hbre [acuoproM AauHofi clerlua[bHocrl,I, pa3Aen III.2, ryHKTbI I - uflpoqeccbl,3aKo-

HoMepHocrr{ H MeroAu SopvrvrpoBanrm HaHocrpyKryp n HaHocTpyKTypLrpoBaHHbIX Ma-

repuiuo Brr, 2 - < C sofi crsa HaHo crpyKryp LI HaHocrpyKTyprrpoB aHH bIX Marep HiLIIo B )),

6 - <flpoqecchr u e(ptfeKrbr B3arrMoAeficrsu.f, HaHocrpyKryp rr HaHoMarepkraJroB c Ir3-

nyqeHr,r flMvr pasnuqHofi npnpoAbl)) u 7 - <<3axouoMepHocrz QyHKIILIoHI,IpoBaHVfl, u

rrp LrMeH eHr,re HaHo cTpyKTyp H HaHo cTpyKTyp llp o B aHHbIX Marep HaJro B)) .

2. ArcryaJrbHocrb reMbl Alrcceprarlu[

B AncceprarlnouHofi pabore u3fIeHbI Borlpocbl, cr'flgalaHbre c ycraHoBJreHlreM 3a-

KoHoMepnocrefi upoflBJrenutfl, eSSerron [3O u fKP cBera s oAHofi clrcreMe, Ha oc-

HoBe rcoropofi Ha 3aBepruarcueM orare HccJIe rosaukrir 6una paspa6oraHa gKcrlepla-
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MeHTiUrbHAf, ycTaHoBKa, flo3BoJltrcqaf IIpoBoAIITb MaHId[IyWIu.VTId C MiL[bIM KoJInqe-

crBaMr.r Berrlecrna (rr,rurcporpaMMbr Ha vtulrilvilHTp). Paspa6orKa rloAo6Hux aHaIwITvrLre-

cKtrx ycrpoficrn, o6reAuHrrrounx B ce6e HecKoJIbKo pa3nlrqHblx 0y"*tI"oHztrIbHbIX co-

craBJrflrorryX, H r{3yrreHrre crpyKTypHbIX [apaMerpoB, oIITHqecKux I,I gneKTpoousuve-

cKr,rx csoficre MHKpo- r4 HaHopa3MepHbIX KoMrIoHeHToB TaKHX cIrcTeM flBJUIercfl aKTy-

alrnofi galia.reil coBpeMeHHbrx Ha)^rHbIX I,IccJIeAoBaHHtrt, ya pelueHrre Korop oit u 6rtla

opr,reHTrrpoBaHa pa6ora corrcKar elrfl,. B xoAe BbIuorIH envIfl, pa6or 6r;.nu ycraHoBrleHbl

3aKoHoMepHocrr{ SoprvrnpoBaHrr.fl fKP-cnrHarla or pa3n}IqHbIX MoJIeKyn, aAcop6upo-

BaHHbrx Ha rroBepxHocru aHcaM6nefi[JIa3MoHHbIX HaHoqacrI4II Hs Au u Ag. flpu eroM

yKzpaHHbre HaHoqacrnrlbr 6ulz rIoJrfIeHbI c [c[onb3oBaHlreM BaKyyMHoro ocaK,qe-

HHfl, ynbrparoHKlrx (ronrqvrna HecKoJlbrco sarioMerpoB) nneuoK c nocJleAyrcIqvrM Hx

or)rfl,rroM Anr KJracrepv3ar\vil u Qoprr,u{poBaHvrfl, anearvr6ns HaHoqacrIlII. florasano,

rrro [oryreHHbre rrna3MoHHbre HaHorIacrHIIbI ug 6naropoAHblx MeralrJroB uprr sosAefi-

crBvrvna3epHoro r,r3JryqeHrr;r c o[peAeleusofi Alunofi BOJIHbI co3Aalor neo6xoArrMble

ycJroBlrr AJUr AereKTr,rpoBaEvrfl, H rrpeAcKa3alJr4u crpyKTypbl pa3nlrqHblx MOJreKyrI B

cy6vronxpHbrx KoHueHTpar\v:flx, qro rro3BoJILUIo B AutrlbHefiureu ucrloJrb3oBarb I4x B Ka-

qecrBe Soronnofi cocraBJr.f,roulefi HaHoceHcopnofi unarQopMbl. B Al,IccepraUJ,i.kr

TarcKe 6rrln ycraHoBJreHbr 3aKoHoMepHocrlr reHeparlnn HeoAHopoAHoro sJleKTpnqe-

cKoro fIoJLfl B CI,ICTeMe LI3 MaccI,IBOB MeriIIIrUqecKr'IX MLIKpOSJTeKTpOAOB pasnu'ruofi

reoMerpvnnpn upunoxe:avrvK Hr,rM rrepeMeHuoft pa3Hocrll rloreHlllriuroB. feonaerpkrfl

Mr,rKposrreKTpoAos 6rlrra uoAo6paHa raKuM o6pasovr, .rro6rt oHI,I co3AaBarln ueo6xo-

Ar,rMbre ycJroBr4.f,'Arrfl, rrpeqrr3HoHHofo yUpaBJreHrrrl rrpocrpaHcrBeHHblM pac[ono)Ke-

Hr,reM a1anvrcvrpyeMbrx MoneKyn LI B HaHoceHcopuoft nnarQopMe vrparv ponb sJIeK-

TpoHHofi cocraBJrrroqefi. PesyJrbrarbr, [onyqerlHbre c rIoMoIrIbIo qucneHHoro MoAe-

JIHpoBaHkIrI, ocHoBaHHoro Ha MeroAe KoHeTIHbIX gJreMeHToB, n 6onHuoro KonHrrecrBa

3KcrrepnMeHTiurbHbrx AaHHbrx, a raK)Ke I,tx KoppeJUIr\rM MexAy co6ofi rIo3BoJIlIilu aB-

ropy o6reAnHr,rrb eQ$exru ,,{3@ n fKP cBera s oAHofi HaHoceHcopHofi uuarSoPMe,

ycraHoBlrrb 3aKoHoMepHocru ee SynruuoHupoBanyIfl. vI aupo6npoBarb B KaqecrBe

a1a1rvrrv11recKoro rrHcrpyMeHTa An-rr HaKorrrIeHI{rI 6uoopraHnrrecKnx MaKpoo6rercroB H3

ux cna6o KoHrleHTpr,rpoBaHHbrx BoAHbrx pacrBopoB B 3aAaHHofi o6nacrv lrnfl, [ocJIeAy-

rorrlef o AeTeKTI,IpO B aHrIrI.

' 3. CreueHb HoBrr3Hbr pe3yJrbraroB, rloJryrreHHblx B Auccepraql,rrr, lr HayrrHblx

rroJroxenufi, BbIHocHMbIx Ha 3aullTy

[zcceprarluoHuat pa6ora coAep]KI,IT pflL HoBbrx HayqHbIX pe3yJlbraroB, BHocfl-

rrIHX BKJIaA B pa3B[TVre aH?||THTHqeCKOTO HHCTpyMeIITApVrfl,Ha OCHOBe HaHOCeUCOpUOfi

nnarsopMbr. HayrHofi Honugnofi o6naAaror cJreAyroqne ycraHoBJIeHHbIe 3aKoHo-

MepHocrl,d vt pe3yJrbraTbl:

l. flOnyrreHbr 3aBr,rcrrMocrr{ reHepaqlr}I HeoAlropoAHoro sneKTpuqecKofo TIOJUI
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oT reoMeTpvru rrJraHapHbrx MeTilrrJrr[llecKllx MI,IKpo3JIeKTpoAoB Ir [apaMeTpoB BHeruHero

gneKTpr,rqecKofo rroJrt, KoTopble [o3BoIrvIJrv AorIonHVTb Ha6op TpaAr4rIHoHHbrx IeoMeT-

pufi Mr,rKpooneKTpoAoB Anr AuoneKTpoSopesa paspa6oucofi I{x HoBofi rconQkrrpa\vvr

Ha ocHoBe MaccrrBa BcrperrHbrx sy6qon, o6ecne.rnBarcrrlnx rlpocrpaHcrBeHrryto Bapua-

uHro BeJrHrrrrHbr MoAytr fPaAyreHr[a KBaApaTa HaIIpDKeHHOCTH sneKTpr{qeCKOrO rrOJLfl I43-

3a rr3MeHeHrrfl paccToflHHrl Me)KAy IIvIMkr.

2. BuepBbre paccquraHbr MorleKyrrrpHble rcos$Qnlll4eHrbr Knaysuyca -

Moccor"rv 1^Jrr, Tpex recroBbrx 6emoB rlo pe3yJlbraraM oKcrIepHMeHTilIbHo ycra-

HoBneHHofi Mr,IHtrManurofi BerurrldHbl rpaAI4eHTa MoAyJIfl KBaApara HarIpffI(eHHocrI,I

SJreKTpnrrecKofo rroJrf,, neo6xoArlMoro rnr, vx AllgJreKrpoSoperl,IqecKoro 3axBara B

eoAHofi cpeAe oAnofi u3 rrap BcrpeqHux sy6qoB B MaccHBe MeranrnqecKl4x MI{Kpo-

SJICKTPOAOB, IITO OIPEACJIflET BO3MO)KHOCTb YTIPABJIEHVIfl, OIIOOPTAHI4IIECKHMII MAK-

poMoneKyJraMr4 c rroMorrlbro ArrgJreKrpoQope3a rlpu ropa3Ao MeHblunx Berl{trvlnax

IpaAIIeHTa MOAynfl KBaApATa HaIIpffKeHHOCTLI 9JIeKTpI,IqeCKOIO IIonfl IIO CpaBHeHLIK)

c reM, rrro upeAcKa3brBaer cyruecrByrcIuar SeuovreHonorl4qecKafl Teoprrr A3O.

3. YcraHoBJreHbr 3aKouoMepHocuE QyHKuI{oHI4poBaHur, vI BbIrIoJIHeHa a[po-

6a\us. sKcrepraMeHTilrruofi HaHoceHcopnofi unarQopMbl, oftep.uHflrcIrlefi n ce6e

rrJra3MoHHbre HaHoqacrnrlbr vr Maccnnrr sy6uaTbD( MeraJInHrIecKLIX MI,IKpogneKTpo-

AoB rIrfl rIpIdMeH envrfl, B KarrecrBe aHaJrvITI,IqecKofo I,IHcTpyMeHTa, cnoco6Hoto

HaKarrJrr{Barb 6uoopraHnqecKrre MaKpoo6reKTbI I,I3 Ilx cna6o KoHIIeHTpI,IpoBaHHbrx

BoAHbrx pacrBopoB B 3aAaHHofi o6nacrvr c rloMoulbro AllgnerrpoSope3a u o6ecue-

.runarclrlefi ycnonna Ailfl r,rx AereKTLIpoBaHLIfl MeroAoM crIeKTpocKorItIH ruraHT-

cKoro xoru6nuaqlloHHoro pac cefllaur cBera.

4. O6ocnoBaHHocrb tr AocroBepHocrb BbIBoAoB tr peKoMeuAauufi,

cQopuyJrrrpoBaHHblx B Arlcceprallnn

flonoNenvrfl., BbrHocr{Mbre Ha 3arII[Ty, v BbIBo.qbI rro Atlccepralluu o6ocsoBanbr vr

AOCTOBEPHbI, IITO TIOATBCP}KAAETCfl. HX COIJIACPIEM C I'I3BCCTHbIMH B JIHTCPATYPHbIXI"IC.

TOqHHKaX 3KCrIepHMeHTitrIbHbIM[ AaHHbIMrr, a TaIOKe KOppeKTHbIM I,IC[IOJIb3OBaHHeM

sHaHrafi Lr MeroAor $zsnrcn fKP n !9O.

5. Hayunar, [paKTrrrrecKafl, SrcoHoMrlqecRafl n coqrlaJrbHafl 3HarrltMocrb
pe3yJrbraroB Arrcceprarlun c yKa3aHrreM penoMeruauufi rro lrx ucrloJrb3oBaHlllo

Hav.IHa.f gHa.rldr,Iocrr [peAcraBr.uercfl HoBrIMH 3HaHLISMH o MexaHH3Max lrpof,B-

ilenvrfl. sQsexra [3(D n 6enrax asrcfyMvlna, JIH3oIIIMa LI naKTo$eppuma, ycraHoBJle-

Hvrv pelKr,rMoe Hara6oJrbruero qpoflBJle:nvrfl. sQQercrm fKP cBera AIrfl MoneKyJI poAa-

MrrHa 6 X, a4cop6r,rpoBaHHbrx Ha HaHoqacTHIIax Au n 6erKos reMorJlo6uua, nrr3o-

rIHMa r,r JraKTo$eppnHa, a4cop6uponaHHblx Ha HaHc;tlacruqax Ag.



flparcruqecKas sHa.rurvrocrr 3aKrroqaeTcfl. B pa3pa6orrce HaHoceHcopnofi rIJIar-

$opvrrr Anfl AereKTLrpoB aHnfl, Muuroro KoJIIrqecrBa (rravrporpaMMbr Ha Mr.rJr nnrrvrp) se-

rrlecrBa, BKJrroqaf, BbrcoKoMoneKyn.lpHble coeAvInelaufl,, trro cuoco6crByer rroBbllue-

Hr,rrc Aere KTnpyroqefi c u o co 6Ho crn Ho B oro aHalrvITvrtlec Koro 14 HcrpyMeHTa.

3rouolan recrafl gHa.ilrN4ocu rtorryqeHHblx pe3yJlbraToB cocTor{T B paspa6orxe

rroAxoAa, co31anu:a HoBofo analrvrrrtlecKoro ycrpoficrBa H u3yqeHvrvr 3aKoHoMepHo-

crefi ero QynKIILIoHI,IpoBaHI,I.fl, qro rlo3BoJlfler BhlrloJrrrflTb anarrvs xITAKHX MHoro-

KOMTTOHeHTHbIX CpeA, BKJTTqaTIIIHX B TOM qHcJIe BbICOKOMOJreKyJrflpHbre COeArrHe-

HHfl, xapaKTepr43yrouerocr [pocrorofi rexuonorurrecxofi peanu3arrw, [paKTurre-

cKofo tIpLIMeHenvrfl,kI rloTeHrll{€trrbHo cHl4}Keugofi ce6ecrol4MocTbK), qTo Mo)Ker c[o-

co6crsoBarb 6onee uupoKoMy BHeApeHHIo TaKLIX MeroroB r.rccneAoBaHr,r fl, B laayv.Hofi

cQepe, MeAurIr4He, Kpr{MunaJrvrcrrrKe, 6uorexuoJlorl{.lx I4 rrr{rrlesofi [poMbrruJreHHo-

CTT4.

CouuamHax sHa.ruMocrr pa6oru cocrolrr B r.rc[onb3oBaHr,ru rroJrfreHHhD( p$yJrb-

TaroB Nrfl,WeIrwreHkrf, o6reua sHaHutrrcryAeHToB, cBr3aHHbD( c [ocJreAgrrMu AocrrDKeHI,I-

frvftrn csepe paspa6orxu MeToAoB AJUI oAHOBpeMeHHOro qpequ3HoHHoro rpocTpaHcrBeH-

Horo )mpaBnerrrupasJrrrrrHbrMn o6rexraMvt vr Hx LIAeHTpISuxaquv, & TarcKe ocBoeHr,rrr

Hau6olee coBpeMeHHbrx MeroAI4K QopvrnpoBaHl,Ifl u a:aarrn3a cnoficrn MHKpo- Lr

uauoo6beKToB.

6. OuydJrrrKoBaHHocrb pe3yJrbraroB Arrccepraunlr B HayrrHofi ue.raru

Ocuonubre HayqHbre pe3yJrbrarbl ll{ccepragrouy6nnKoBaHbr n 11 HayrrHbrx pa-

6orax, H3 Koropbrx 1 - ronJIeKTHBHar MoHorpaQrIfl,4 - crarbvr B perleH3vpyeMbrx

HayqHbrx H3AaHuflx B cooTBercrBLIH c tI. 19 flono)I(eHlr.fl o rrpHcpKAeHHn yrreHbrx

crerreHefinnpucBoeHnn yqeHhrx 3BaHIrfi (o6unu o6reuou 8,4 aBr. n.),2 - crarbr,r B

c6opnuKax MarepuitrroB HafIHbIx ron$epenqufi, 4 - re3lrcbr.

flony.reHHbre B Arrcceprarlnn pe3ynbrarbl AoKlaAbrBarrkrcb vr o6cyx4aJrvrcb Ha

Me)KAyHapoAHbrx vt pecuy6ru.rKaHcKux rcouSepeHllurx: Me)KAyHapogHofi uayvnofi

rou$epeHrlr.ru <Marepuurbr u crpyKrypbl coBpeMeHsofi 3neKTpoHr{Krr) (MuHcx,

Eenapycs, 2022 r.), lllecrofi pecuy6rluKaHcKofi rcou$epeHrlurr rro anarrvrruqecrcofi
xvrMukr c Me)KAyHapoAHbrM yqacruerr,r (MnHcx, Eenapycb, 2018 r.), Bcepoccuficxofi

HayqHo-[paKTr.r.recHofi ronsepeHrlnu c Me]KAyHapotrHbrM yqacrueM, rrocBflrrlenuofi

ilaMflTr4 AorleHra fleurcosofi B. A. (I,Ipryrcn, Poccur, 2018 r.), 6I-ir
MeN4yHapoAHofi cry4elrqecKofi ron$epeHulrlr no $nsuxe n ecrecrBeHHblM HayKaM

<Open Readings> (BnnbHroc, IIurva,2018 r.), roHQ?."tIvrH vrurepuiuroBeArrecKoro

coo6qecrBa (MRS Fall meeting & Exhibib (ounafiu, 2020 r.), I6-fr

Mex4ynapo4nofi ron$epeHrlnrr rro onruKe 6nnxrero rroJrfl, HanoQoroHr{Ke v

cMelKHbrM TexHoJIorI,I.aM (oHnafiu, 2020 r.).
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7. CoorBercrBne oQopMJreHrrfl Arrcceprallur rpedonannflM BAK

[ncceprawrfl, r{ aBrope$epar o{oprvrneHbl B coorBercrBrrr{ c I4Hcrpyrcquefi o ro-

pflAKe o$opvuer^vrfl, Ancceprarlvrn, Al,Icceprar1uv B BHAe HayqHoro AoKJrvpld, aBTope-

Separa Ar{ccepra\uv u ny1turcaqnfi rlo reMe Al,Icceprapu. Ccrurrcu B reKcre c yKa-

3aHr,reM aBTopoB n ncrorrHrrKoB cooTBercrBylor rpe6ouaHu.rrM n. 26 floroxelnvrf, o

[prcy]K reHnu yrreHbrx crerreHeit vr npucBoeHI,II4 freHbIX ssauuir. AnropeQepar uon-

HOCTbTO COOTBeTCTByeT TeKCTy ArrCCepTAr\UV.

8. CoorBercrBre HayqHofi rcnanuQrrKalllrll corrcKareJrrr yveHofi crerreHt\ Hz

KOTopyn oH rrpeTeHAyer

kIccne1oBanufl.3anaurcoro C. A. uo reMe Al{cceprar\kru rrpoBoAnrryrcb B paMKax

focyAapcrBeHHbrx HalrqHo-TexHrrqecKlrx uporpaMM, coorBeTcrByrouux [IepeqHlo

[puopurerHbrx HarrpaBreunfi SynaavreHTilrlbHblx u [pI,rKJraAHbrx HayrrHbrx HccneAo-

saHnir Pecuy6JrrrKr4 Eerapycr, a rarcKe rpaHra lllseftqapcrofi rconQeg epa\krvr.

3anaqxuirC. A. noxas€ur, rrro cuoco6eH TBopqecKI4 peruarb coBpeMeHHbre npo6reuu

Susuxu r,r rexHrrKr,I HaHocrpyKTyp, BnaAeer coBpeMeHHbIMIa MeroAaMrr gKcrrepI,IMeH-

TaJrbHbrx r.rccfleAoBaHr{fi z o6pa6orrcu pe3ynbraToB, o6ralaer crroco6uocrbK} aAarr-

Tr{poBaTb cTaHAapTHbre rraKeTbr rrpr,rKJIaAHbIX [poqpaMM Anfl perrreHr{fl KoHKpeTHbIX

3aAarr MoAenrrpoBaHrrfl, vr HaBbrKaMrr rIpoBeAeHHrI nu$opvraquoHHoro fror,rcKa vr aHa-

rrvr3a n o6nacrvr vccreAyeMbrx Marepl{turoB, rlpoqeccoB, 3aKoHoMepHocrefi, r^snenuir.

Ha ocs oBalrtvru Bbrruerr3Jrolr(eHHoro MolKHo yrBepx(Aarb, rrro rray'rHafl, xnanz$u-

Kaurur 3asarlrcoro C. A. coorBercrByer rpe6oBaHHrIM, [peAb.f,Blf,eMbrM K corrcKare-

JrrM y.renofi crerreHu KaHAr4Aara S usl{Ko -MareM aruqecKl{x H ayK.

9. 3anrerraH[fl

1 . B reKcre Arrcceprar1lzrr r{Meercfl psl, HerorrHrtx ulnnv HeyaarrHbrx Bbrpax(elauit.

Tar, s 3aAa.rax yrroMnnaercfl.((troBblllreHue cI,IrHa.[D) BMecro o6ule[puHrroro (ycn-

JreHr{e ctrrHarra); B n. 3 nayrHofi HoBId3HbI rIpHMeHrreTcf, BblpaxeHr.re (TeKyrrlaf, Teo-

pufl>>; Ha crp. 55 ucuoJrb3yercfl,HeyilaqHoe Bblpax(eHlle ((...ypaBHeHvrfl, rrpeAcraBJleH-

Horo n Qopvryne (2.1)>; 
" 

eroM )Ke rryHrcre 2.4, ro-BtrAIrMoMy, BMecro rroH.srvs <o6-

pa3erD) vrilv ((MoAenr{pyeMaf, cTpyKrypa) ncrloJlb3yercfl repMr{H ((MoAenr>. B cBfl3vt.

c grHM crpaHHo qrrrarb, rrro (Gos6yx4aroulufi [opr pacrronox(eH HaA r.r3yqaeMofi tr,to-

AeJrbro)), ((frJrorqaAb rroBepxHocrn MoAenla>> urv ((cropoHa MoAeJru>. C yrreroM Toro,
r{To B AaHHoM napatpa0e pew vr!.er o6 ouuc anuu npoueAypbr rrprcreHHoro MoAeJIH-

poBaHufl, To cJroBo (MoAenb)) B AaHHoM KoHTeKcre rleyMecrHo. Ha crp. 55 nuepBbre

rrpHMeHeH HeyAa.rHrrfi TepMr{H ((rrepnoAurrHble fpaHrurHbre ycnoBnfl>>, Koropbrir aa-

Jree MHoroKparHo TpaHcJrrrpyercfl rro reKcry. B rerccre Arrcceprauun rroBceMecrHo

HcuoJrb3yercfl HeyAarrHufi repur,rH ((AeBeTTLIHT) BMecro, HarrpnMep, (HaHoKJracrepn-

3 aullD), (HitHo c erMeHTup oB aHI,Ie )), (HaHo arJloMep aquf )) I,I IIp .
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2.lIpu orrrrcaHr,ru [poqecca MoAenI{poBaHHr B rr. 2.4 ue yKa3aHbr HarrpaBnenur.

AeKaproBbrx ocefi KoopArrnar, Haqalo Hx cvtcreMbl orcqera. PaccuarpnBaerct rpex-

MepHafl MoAeJrb, BMecTe c TeM r,rcfroJlb3yeTcfl TepMI,IH (qByMepHafl, SneMeHTapHafl,

s.refiKa). Heuouf,THo, rtoqeMy gneKTpl{.recrczfi rloreHlluaur paccqurblBilllcfl ToJIbKo

BAoJrb ocu <<X>>. Bce qprcJreHHbre pacrrerbl rrpoBoAvrrmcb ru6o c rrc[onb3oBaHrleM

creqniurbHbrx rraKeroB rrprrKrraAHblx rporpaMu, nu6o B Matlab. CneAoBaJIo 6u Ans,

Ka)KAoro KoHKperHoro cilyrafl,BbrHecrl,I B rlpnno)KeHlnf, ararrrtrpoBaHHbre KoAbI ulunu

KOHKpeTHbre HCfIOJrb3yeMbIe B pacqeTax rapaMeTpbl.

3. flpu orrucaHkrtrpvrc.3.2 ytoMrrHaerct HeKafl, cvruflfl. ITlanr^uIA, s AeficrBLITeJIbHo-

cru r,rMeeM rpf,Myro Kpacrryrc. B qenoM rlo naparpa$y 3 .2, B KoropoM LIAer perlb o

rrnaHr.rp oBaHvrlr. SKcrrepHMeHTa, LrMeeTcfl Psa Bollpocos. caN,IHfi InasHlr;.it ug HLIX -

KaKr,rM o6pasorr,r 6rrnu [onyqeHbr rotrKu Ha pl,rc. 3.2 u flo KaKoitnpnuvrrre nrr6paHbl

Te vrrrl,d I{Hbre coqeTaHr{fl SKcrrepr{MeHTitrIbHbIX BeJIuqvIHu uorleMy He yKa3aHbI cMbIcJI

ToqeK, Koropbre He orKJroHruorcr or Kpacnofi upnraofi? OrcyrcrBue orBeroB Ha orn

Borrpocbr 3arpyAHfler BocrrpvrflTvre MarepvraJra n rIoHHMalavre roroe xarc 6rrna [ocrpo-

eHa pefpeccHoHHat MoAeJIb.

4. TIpn orrr.rcaHnr pvrc.3.9 ne yKa3aHbI a6comorHble 3HarreHI,IrI Harlpf,x(eHHocru

gJreKTptrqecKoro [oJrfl E, nagaroqero Ha Hauoqacrldlly. Kar ora BenvrrvIna coorHo-

cvrTcfl, c peirJrbHbrMH 3HarleHr.rflMvt Harrpfl)KeHHocTI,I 3JIeKTpI{qecKnx norefi B SKcuepu-

rrreHre? Moxno JrH cKiuurpoBarb rrcrroJlb3yeMoe [plt MoAerrupoBaHlln 3HaqeHI4e E na

pearrbHble Benl{qr,rHbr rr KaKoBa gaBnctlMocrb crerleHl{ nos6yxgenurfl, rIoKtuIu3oBaH-

Hofo rroBepxnocinoro rIJIa3MoHa or BeJII,I'rnHH E?

5. flpu orucaHun QopMr.rpoBanvrfl, HaHoceHcopHofi nnarQopMbl, rn. 6, ue o6oc-

HoBaH nrr6op cHr,rx(eHn r cKopocrrl HarpeBa rrequ Ao BeruqnHbr 5,7oClrvmu.

HacrolbKo KprrrnrrHo BbrAeplrr{Barb gTor [apaMerp c rotrHocrbro Ao Aec.flTbIX Aonefi

rpaAyca? Karcosa cKopocrb oca)KAeHI,It rIJIeHKLI Ag r oroM crllqae, KorAa rIpLIMeHfl-

Jrocb He MarHeTpoHHoe pacnbrJreHne, a SJIeKTpOHHO-JIyueBOe ncrrapeHlle MaTepnata?

Kar gro coruracyercfl c paHee no4po6Ho otIHcaHHbIM B rrl. 2 ueroAoM onrnv'u3ar\vu

napaMerpoB roryrreHvrfl HaHoqacrl,Iq cepe6pa? 3avrena MeroAa HaHecenkrfl, Marepu-

aJranagJreKTpoHHo-Jr)qesofi Heus6exHo Aonx(Ho [pI,IEecTrr K ToMy, rITo Bce oITHMIT-

3HpOBaHHbre Arrfl MarHeTpoHHoro pac[bIJIeHHfl, IIapaMeTpbI MoAenH AOJI]KHbI ((flo-

tIJIbITb).

YrcasaHHbre 3aMerraHnfl, He BJrr4rrrcT Ha HoBH3Hy t{ AocroBepHocrb BbrHocHMbIX

Ha 3arrlury rronoxenuit, uoJrf{eHHbIX pe3yJlbraroB I,I ocHoBHbIX BbIBoIoB u He cHH-

)Karor HayqHblfi yporeHb Al,Icceprallnn.



10. 3arcrrorreHue

fincceprarluoHyat pa6ora 3anallKoro Ceprer AngpeeBla,ra <S$Serrbr ruraHr-

cKoro rou6uHarlproHHoro pac ceflHvtfl, cBera u 4r4:.nexrpoSope3a B cncreMax Ha oc-

HOBe HaHOqaCTr.rq I,I MI,IKpO3JTeKTpOAOB US 6rarOpOAHbIX MeTIUIJIOB)), TTOATOTOBJTeH-

Hafl rroA Ha)rurHbrM pyKoBoAcrBoM KaHruI'ara TexHnqecKrrx HayK, AorIeHTa EoHAa-

peHKo A. 8., flBJurercr saBepIueHuofi caMocToflTeJlbHo BbruoJrHenHofi rnaln$vKary-

ousofi pa6orofi. Ee coAep)KaHr,re orBeqaer rpe6oBaHurM t. 21 flonoxeHrrs o rpu-

Cy)KAeHI,IkI ) IeHbIX CTeIIeHeII U IIpIICBOeHHLI fIeHbIX 3BaHI,IH, IIpeAb.[BJUIeMbIM K I.kIC'

cepraur,rrrM Ha coucKaHlle yrenofi crerleHv KaHrurara $zszxo-MareMarurrecKlrx
HayK.

C.rurarc, qro 3anaurnfi Ceprefi AnapeeBl,Iq 3acJryxtrBaer rpucyx([eHvrr, yueuofi

cTerreHr,r KaHAr,rAata $uzrlKo-MaTeMarr,IqecKlrx HayK rro c[equaJrbHocrn 05.16.08 -

HaHorexHoJrornvr vr HanoMarepr{ilrrbr (vrarepn€ulbl AJr.fl sJreKTpoHrrnkr u Qoronvr<n) sa

[onyqeHl,Ie HoBbrx HaytIHbIX pe3ynbTaToB, BKflroqaloqnx:
- pa3Br,rrrre [peAcraBneuuir o MexaHI{3Me ArrgneKTpoQopesa B BerrlecrBax c BbI-

c o roft Ar,rgneKTp[.r e crcofi rroJrfl pH zagueir, 3aKrrcqarouluxcfl B yqere AorronHurenrno fi

rroJrflpr.I3arJ.uv cpeAbr rrocToflHHbrM Ar4rIonbHbIM MoMeHToM BerrlecTBa, qTo [pHBoArIT

K aHoMirrruro 6onbrrrr.rM roe$QnqpreHTavr Knaysuyca-Moccorrrr, Ao 400 evrecro I e

o6rr.rHoM cnyqae;
- ycraHoBJreHr{e MexaHrr3MoB u 3aKoHoMepnocrefi ycrofiunsofi JroKirJrr{sa\uvr

cQepu.recKrrx ArroneKTpuqecKr,rx qacrl,Iq 3a crrer eQQerra Al,IgJrercrpo$ope3a H orlpe-

AeJreHr{e orrrr,rMandnofi yAeJrbHofi nponoAuMocrlr BoAHIIX cpeA (rvreuee 10-2 Crr,r lwt) u

IIJIOIIIaAI{ IOBepXHOCTI{ MLIKpO9IIeKTpOAOB AJLfl IIOBbIIIIeHVIfl, Cuil TpeHI,If, 14 [peOAOJIe-

:atrfl. CtrJr Mr,rparlr4oHHofo.froToKa )Kr{AKocTH BcJIeAcTBI,re SrreKTpoTepMr{qecxoro sQ-

Qerra;
- ycTaHoBJreHr{e ourr{MilrrbHbrx rotloJloruqecKux rrapaMerpoB aucau6Jr.f, HaHorra-

crrrrl Au u Ag (guaMerp r{ paccrotHrle MexAy HaHoqacTr,rrlaMu) u rrJrorHocrr,r Morrl-

HOCTH 3OHAI,Ipy[OUeIO na3epHolo LI3nfIeHUfl, AJI.fl IIOffIeHHfl MaKCLIMIUIbHOTO cHI-

Heura rprraHTcKoro xou6nuall?IoHHoro pac ceflr^ufl, cBera 3a cqer nHrep$epeHrlnr.r no-

KrurbHbrx coceAHInX gneKTpHrrecKHX nonefi, nos6yx4aeMbrx nil3epHbrM r{3nyrreHneM c

Aluuofi BoJrHbr 633 sira 4ur Au n532 HM AJLfl Ag npu o[peAeJreHr,ru Marroro Koruqe-

crBa (rvrnrcporpaMMbr Ha MrrJrJrr,rnurp) poAaMHHa 6 X, 6enKoB reMorno6uHa, Jrrr3o-

rlnMa r{ JraKroQeppuHa,
rrro flBJr rercf, BKJTaAoM n $nsury AuoJrerrpoSopg3a kr rrlraHTcKoro xou6uuarluoH-

HO|O paccefHvrfl. cBeTa, a vrMeHHo, pa3BvrBaeT IIpeAcTaBJreHVfl. o MexaHr43Max ycuile-

lanfl, Ar,rgneKTpoQopern.recxofi cHJrbI B cHJrbHo [oJUIpLI3oBaHHbrx cpeAax, o cBflgr4 4vr-



srreKrpo0operz'recrofi cuIJIhI, rIJra3MoHHhIx sQQerroB rr rlrraHTcKoro rcou6nuarl'oH-
HOrO pacceflHllrl CBera B HaHOpil|MepHhIX MaTepuaJrax) HaHeceHHbrx Ha HaHOCeHCOp-
HyIo unat$opMy, rpeAcraBnflIolqyro co6ofi uonu fi auanurrrqecKufi uHcrpyrvreHr.

OQ"tl"arrrHufi orrroHeHr -

upoQeccop ra$eAphr 3arrlrrrhr nHQoprvr a\uLr
yqp ex<4 eHnfl. o 6p as o r anrzu. <E enopyc c rufi
ro cy.qap crB eHHhrfi ynun ep c urer un$ oprvr aruKn
u paAvr@neKTpoHHKtD),

Ao KTop Qzszro-MareMarrl qecKr,rx HayK, npoQ e.ccop

Corer tro saqnre

Bx.l i  VD:U4-


