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oT3brB BEAyrrIEfr OPf AHr,r3AUr4r4

Ha .qucceprarlr{oHHy}o pa6ory Kyranuuxona lopux Orerosu.ra <Hccregoaauue
Blrr4flHufl o6.nyveHux gneKTpoHHbrM [yrrKoM Ha cnoftcrsa [onynpoBo,qHr4KoBbrx
crpyrryp), [peAcraBneHHyro Ha concKaHr.re yveHofi creneHu KaHAr4Aara cpusr.u<o-

MareMarr.rqecKxx HayK no cflerlr4anbHocrr,r 1.3.11 - Susuxa [oJrynpoBoAHHKoB.

[uccepraquoHHat pa6ora [ocBrqeHa rnyqeHr4ro BtrkrflHtrfl obryveHn.a sneKTpoHaMu e POM
na cgoftctsa crpyKTyp SiOz/Si, MoHoKpt4cruJrr4qecKr,rx nJreHoK GaN n MoHoKpr{crirrrJroB opraHo-
HeopraHuqecKoro nepoBcKr{Ta MAPbBrl MeroAaMr,r pacrpoaofi gJreKTpouHofi uuxpocronnv u
no.nrr-$apagHrrx xapaKTepr.rcrr.rK. Arryamuocm reMbr Aprcceprar\LrLr IO.O. Kyraruuxoea
onpe.{enterc.f, TeM, rrro Bonpocu palva\LroHHo-crlrMynupoaanuoft lrogzSuraqulr pa3nr.rrrHbrx

loily[poBoAHI{KoBbIX crpyKTyp noA sogAeficrBr4eM Hr.r3KogHeprerr,rqecKux gJreKTpoHHbrx rryqKoB c
[oAnopofoBrlMl4 3HarIeHr,IrMr,r gHepralr ocrarorcr Manorr3yqeHHbrMr4. B ro Ne BpeMg noHr,rMaHr.re

npoqeccoB, nporeKalou1nx rtpu raKoM obryveuun, Bax(Ho, KaK npn r4ccireAoBaHr{rr

loJIynpoBoAHIIKoBbIX crpyKTyp MeroAaMH sJreKTpoHHofi rrurpocxonur.r, TaK r,r AJrt npeAcxa3aHr4;r

noBeAeHvt noJrynpoBo.qHrdKoBrrx npnOopurrx crpyKTyp B ycJroBr4rx KocMr,rqecKoro [pofipaHcrBa.
Cne,4yer rarcKe noAqepKHyrb, qro npu o6lyrennu ruo6rruu 6rrcrprnrar4 qacrrzrlaMz 6oluuras qacru
gHepruu p(oAI,Ir Ha l{oHrl3l4pyrour4e norepu, a raccJreAoBanilfl B P3M nossoJrflror BbrAeJrrrrb
BlruflHue grofi rovnoHeHTbr Ha 4e$eruoo6pasonaHue B pa3rr.rr{Hbrx MarepnaJrax rr crpyKTypax. He
cMorpe Ha ro r{To r4ccreAoBaHnfl BnvflHVfl pa3nr4qHoro enga o6ayqeHnfi sa nrenxlr SiOz
npoBoArrcr Aocraror{Ho AaBHo, BJrluHHe o6lyueuur gneKTpoHaMu ualofi gHepfrru Ha AITHaMTIKy

Anclorcaunft B Hr4TprzAe tailrr4s, n c'ra6uruHocrb opruHo-HeopraHuqecKr.rx nepoBcKr{ToB

nccJreAoBaHo oqeHb MaJro.

I{enrro Ar,rcceprarlr{r4 IO.O.Kyrauq[KoBa flBJrrJrocb H3yr{eHne MexaHr,rsMoB

ge$eKroo6pa3oBaHr4{ B Marepuilrax GaN, Si/SiOz, MAPbBT: upu o6nyrenuu
Hr{3KOgHepfeTUqeCKVtM nyqKOM C nOAnOpOTOBbIMH 3HaqeHl4rMpr SHeprr4H nepBl{rrHbrx SJIeKTpOHOB.

Anropotrt Allcceprarlun yctreruHo perueHbr cJreAyrorque 3aAaqu: r.r3yqeHbl MexaHr{3Mbr o6pa3oBaHz{
ge$ercron B Ar,rgneKTpr.rqecKoM cnoe kr Ha rpaHur{e pa3AeJra Si/SiOz uoA sogAeftcrslrerl
Hll3KogHeprerr.rqecKoro sJreKTpoHHoro trfrKa MeroAaMr,r unMepeHr4r nomr-Sapa4urx
xapaKTepr{crur (B@X) r.r Karo.qoJrroMr{HecrleHrlun; vccne4oBaHo BJrr{flHr4e Hu3nogHeprerurrecKofo
gJreKrpoHHofo nyqKa ua nne4€HHbre Ar,rcJroKa\rrLr B GaN s rut4poKoM Aprana3oHe reMueparyp;
rrpoBeAeHbr cpaBHnreJrbHbre r.rccJreAoBaHr4r ABrDKeHr,rr Aucloraqlrfi s GaN 6es nosdyN4eHlrlr r4 troA
o6ryveuueu sJIeKTpoHHbrM nfrKoM; IrcoJreAoBaHo BJrr{.rrHr4e Hr.r3KogHepferr4qecKoro gJreKTpoHHoro

n) {Ka Ha cneKTpbr KaroAonFoMr4HecueHrlr,ru MAPbBrt.
,{uccepraquoHHar pa6om cocroHr r43 BBeAeHr,rr, 5 rrae, 3aKJrrcqeHr,rff H gnr,rcKa

Ircnonb3yeMbrx r4crorrHnrcon. CnucoK lrcnonmyeuofi m.rreparypbr BKJtoqaer 167 le.autv,enoeaHnft.

O6quf o6r€u Ar4cceprarluu cocraBJrrer I 18 crpauut\, 43 pucyHKa u | 'ra6nugy.

Bo seeAeHuu o6ocHosaHa aKTyaJrbHocrr nrr6pasnofi reulr Aucceprar{r4u, o6o3uaueHa qenb

ltccre.qoeauvrfi u cSopuynr.rpoBaHbr_ ocHoBHbre 3a,qaqr4. TarNe rrpeAcraBJreHbl KJlror{eBbre

noJrolr(eHr,rr, BbrHocr{Mbre Ha 3aIrIHTy, HayqHafl HoBt43Ha u [paKTlrr{ecKar lreHHocru pa6omt. Kporrre
Toro, npr,rBeAeHbr AaHHFre o6 anpo6aquu pe3ynbraroB Aucceprarlr4r{ r.r Jrr,rrrHoM BKiraAe aBTopa.



B nepnofi rJraBe rrpr4Be4en o6eop Jrr.rTepaTypHblx AaHHblx IIo TeMaTI4Ke Al4ccepralllloHHofo

uccJreAoBaHr4r. Kpa'rrco paccMarpr,tBarorct ocHoBHbIe MexaHIa3MbI HaKonJIeHI't{ 3apflAa B

Ar,rgJreKrplaKe v Ha rpaHl,Iqe pa3AeJIa nonynpoBoAHl4K-Al4gneKTpllx n MOfl-crpyKTypax Ha ocHoBe

SiOz/Si. Oco6oe gHuruaur.re yAenrercr MexaHH3MaM I4 cnequ{uxe ABH}KeHHI Aucloxaqufi r GaN,

B roM qr,rcJre noA sogAeficrBueM gJreKTpoHoB c noAnoporosofi euepruefi. Paccua'rpuaalorcf,

MexaHr.{3Mbr noBpex,qeHr4r opraHo-HeopraHI,IqecKIIX nepoBcKpIToB' BbI3BaHHue nogAeficrBl{eM

rryqKoB sJreKTpoHoB npu npoBeAeHur{ raccneAoeaHufi c HcIIoJIb3oBaHneM pacrpoBoro ,rJrvr

npocBequBaroqero gireKTpoHHoro Mr{KpocKola. C$oprr,ryll4poBaHbl IIeJII'I 14 3a4aqu }IccJIeAoBaHut.

Bo nropoft ilraBe orrucagbr ocHoBHbre MeroAbI Iaccle4onanufi u xapaKTepl4cruruI

uccrreAyeMbr* b6p*uo". flpune.ueuo onrcaHlle I4ccrIeAyeMbIX MO|I-ctpyxtyp Al/SiOz/Si'

pa3rr4r{Hbrx Bapr.raHToB rrJreHoK r.r Kpr,rcrarlJloe GaN, a rapne nepoBcKI4THbIx crpyKTyp MAPbBT:.

,{auo onucaHr4e MeroAr4ru o6lyreuafl Lrccre4yen,trx o6pasuoB sneKTpoHHbIM nyqKoM pacrpoBoro

gneKrpoHHoro MnKpocrcona. flpuneAeHbr MeroAbI I43MepeHI4t nonrr-tpapagHLlx xapaKrepilcrl4K

(B@X) MOfl-crpyKryp, MeroA H annapdrypa Ant LIccneAoBaHLIt uso6paNeunfi n cuerrpon

Karo,{oJIIoMI,IHecIIeHII[I4, MeroA HaseAdHHoro roKa.

B rperrefi rJraBe npeAcraBneHbr peyJllTarbt l4ccneAosaHlafi nog,qeftcrsHs

Hr{3KogHeprerr,rqecKr,rx gneKTpoHoB Ha SJreKTpI,IqecKIte H orrTllqecKue csofictna MOII-ctpyKTyp

Al/SiOz/Si. HccneAosaHr,re npoBoAHtrocb nyr€u r{3MepeHl4fl nolrr-QapagHblx xapaKTepI4crI'IK

(B@X) pr cneKTpoB KaTo.qonrcMr4HecrleHqr.{u Ao v nocne sosAeficrsl4rl HI{3Ko3HepreTI'IqecKlfx

oneKTpoHoB Ha o6pasqu c pa3nuqHbrMr,r rr,rnaMl{ npoBoAHMoorI,I [oAnoNru. TarNe npeAcraBneHbl

p$ynbrarbr r,rccJreAoBaHur rsMeHeHus C-V xapaKTepl4cruK L{ cneKrpoB Karo.4oJIIoMI'IHecIIeHUI'IlI

nocJle TepMllqecKoro oTx(llra.
3. uerneproft maee npeAcraBneHbr pe3yJlbrarbl I{ccJIeAoBaHut ABI4xeHI4fl sueA€HHHx

Aucloraqufi s GaN rIoA nogAeficreuer,r Hrr3KosHepreilIqecKofo gneKTpoHHoro IIfIKa v
TepMuqecKoro or)rs4fa. I4ccle4oeaHprr npoBoAI,IJILIcb c [oMoIIIbIo perucrpaqun uro6paxenufi

AUClOraquft, [oJryqeHHbrx MeTOAOM KaTOAOIIOMI4HeCIIeHLII{I4 B [aHxpoMaTl',IqecKoM 14

MoHoxpoMarrrqecKoM pexr{Max. llo pesynrraraM a*altu3a noJIf{eHHbIx ueo6paxeuufi 6rtlu
cAeJraH6r BbIBoAbt o6 ocsonurx $uauuecKvx MexaHI{3Max, onpeAenflroulax AI{HaMI{Ky ABI'IX€HI'I.f

Aucnoraqufi e GaN. llora3auo, rrTo Ha Ar4HaMlrKy gucloxaquft cyqecTBeHHoe BJIIi.tIHI4e oKa3blBaFor

cronopbr, oAHr,rM r43 Br,rAOB KOTOpbTX rBJr.rrroTc,I pocToBble npoHI4KaIOUVe I.'I4CilOKAIdJJ[4.

B nsroft rJraBe npeAcraBneHbr pe3yJrbrarbl I{ccneAoBaHLrfl BlrvrflHufi o6nyreuur
gneKTpoHaMr4 c rroAnopofoBbrM 3HaqeHr4eM sHepnII4 Ha opraHo-HeopraHl4qecruft nepoBcKlar

MAPbBrl. I4ccreAosaHo BJ[rrHHe gHeprr4H gneKrpoHoB Ha crIeKTpbI KaroAoiIIoMHHecIIeHIIHlI

r4cxoAHoro MaTepI4aJIa, raK)Ke npI'IBeAeHbI pBynbTaTbl V3MepeHHt cneKTpoB

Karo.4onroMHHecrleHutrg B 3aBr4cr4Mocru or Ao3bl oOlyueunr HI'I3KoSHeprerI'IqecKLMI'l

oneKTpoHaMu. llpune4eHbr p€yJrbrarbr pa3rox(eHnf, noryqeHHblx cneKrpoB Ha KpHBbIe faycca.

O6Hapyxeno, r{To B pe3ynbrare o6lyveunx r,rHTeHQI,IBHocrb l4cxoAH6IX noJloc I43ryqeHI'Is

yMeHbrrraercr !r Bo3HrrKarcT HoBbre [oirocbr c sHeprzefi, npeBblluapulefi uupuny sanpeqeuuofi

3oHbr r,rcxoAHoro Kpr.rcraJrJra, qro cBuAereJlbcrnyer o6 o6pasoaauuli HoBbIx tfas' Ha ocHoBaHI4I'I

a1aJruga uoJI)AreHHbrx gKcnepI4MeHT€uIbHbIx 4aHurx 6un cAenaH BbIBoA o roM' qro nI'IK

JrroMLrHecrIeHrIHr4 npu gHepfr4r{ 2,26 sB coorBercrByer rlepexoAy 3oHa-3oHa B AaHHoM MarepltaJle'

rrro uo3Borffer HcrroJrb3oBarb u3Jryqenfle npu raxoft gHepfI4LI AJI{ MoHHTopI4Hra uoAuQuraquu
groro Marepvrpa, Analng p$yJrbraroB rroKa3aJl TaKxe, qro sau6onee BepoflTHbIM MexaHI{3MoM

loBpe)rqeHl4t nepoBcKl4Ta SneKTpoHHbIM n) IKOM tBJIteTcfl pal'vonv3'

B saxlrcqeHr4r4 npl4BeAeHbr ocHoBHbre BbIBOAbI IIO pe3yJIbTaTaM pIccJIeAOBaHVfl U CAenAH

o6nfuft BbrBoA o perueHr,rr4 Bcex [ocraBJreHHbIX 3aAaq L,I AocrI{xeHI4I't qenu. 3ro nogeorqer

o6reKrutsHo olleHurb 3HaquMocrb npoeegdunllx uccreAosaHzft .

Hay.ruar HoBr,BHa nonyqeHHbrx pe3ynbraroB B AuccepralllloHHoft pa6ore Ha ocHoBe

uccneAoBaHufi . ueroAanau pacrpoBofi elertpouHoft MI4KpocKonI4H u nomr-Qapa4urx

xapaKTepHcTHK npoAeMoHcrpr,rpoBaHo, r{ro BrrLtflHpre HH3KOgHepfeTI,IqecKoro SJIeKTpOHHOTO nyr{Ka

Ha xapaKrepr4crnKu npn6opHrx -N{OlI'crpyKTyp Al/SiOz/Si Ha noAJlox(Kax n- u p-rplna

pa3nuqaeTct.
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Bnepesre noKa3aHo, qro eogAeficTBHe SneKTpoHHOro nyr{Ka cnoco6uo Bt'I3BaTb cMeIIIeHI4e

A"ano*urtrft s GaN npr4 TeMnepaTypax' 6IUSrHx r a:oruofi, npuuetvt sHepfl4t aKrI'IBaIIuu

paAr4arIHOHHo-cTr4MynupoBaHHOro cKOJIbxeHHt AHcnoKalrylfi He npeaocxoAl{T 10-20 usB' Ertlo

noKa3aHO, qro AHHaMr,tKa nepeMeqeHHs AHCJIOnarIufi e GaN o6yclonleua coBMeCTHbIM BJII4'HI'IeM

AByx Qnsu.recrnx npoqeccoB: npeoAoJleHlreM 6aprepa flafiepnca u npeoAoneHl4eM

iroKaJII43oBaHHbIX flpenstcrenfi .

flpoleuoucTpl4poBaHblpe3ynbTaTblI,ccneAoBaHI4'[poqeccaAerpaAaul4l4MoHoKpI{cTaJIIIoB

MAPbBT: noA Bo3Aeficrel4elvt HI'{3KOgHepreTI'IqecKLIX gJIeKTpoHoB IIOcpeAcTBOM I'I3MepeHI{fl

crreKTpOB nuto.oona"r.{HecrleHllltu. 3ru pe3yJIbTaTbI n9?B-OJII'IIU CAeJIaTb BbIBOA o roM' qro

sau$onee Bepof,THbIM MexaHI43MoM ngBpexAenras MAPbBrg gIeKTpoHHbIM nyqKoM tBJIf,eTct

paAr4oJrr43, a r.r3nyqeHue Ha 3Hepfuu2,26 sB coorsetcTByeT nepexoAy 3OHa-3oHa'

llpaxruuecraa 3HaqI{MocTb pe3ynbTaToB AI{CCepTauI'II4 IO'O'Kylaut{LlKoBa MO)I(HO

ctfopuylupoBarb raK:
. nOny.IeHHbIe pe3ynbTaTbl UCCneAOBaHUfl' BItklflHvrt npI4JIOXeHHOTO HaIIptXeHI{t Ha

paAr4aur4oHHyro crofircocTr MOII-cTpyKTyp Ha ocHOBe si, a raxxe pe3yJlbraTbl I4ccJIeAoBaHI{s

oTXI{fa paAuaTILIOHHbIX noBpexAegufi, uMe}oT [paKTLIqecKoe 3HarIeHI'Ie !.IIfl nporHo3l{poBaHnt

paAr{aqr.roHHoro orKJII4Ka npra6opor Ha ocHoBe AaHHbIX CTpyKTyp'

. IonyqeHHbre p$ynbTaTbl I,{CCJIeAoBaHlt[ ABI{x(eHut Aucloraqllft s GaN noA Aeficrsuel!{

SneKTpoHHo|onyl{Ka'aTapKeBbIgBIIeHHbIeMeXaHH3MbI'onpeAenq}oulueA!IHaMI,IKyABI,IXeHI{'
Ar4cloxaqnfi, MOfyT 6rns uCnon"ag"u"", npn pa:pa6oTKe T9XHOJIOTUI4 cO3AaHLIt npU6opHrrx

crpyKTyp Ha ocHoBe GaN c 3aAaHHbIMI'l xapaKTepI{cTI4KaMI4 Crofirocru K sogAeficrsl4lo

r.roHl43llpyioulux nsnyueHnfi .

. pegylrrarbr HCCne.{oB ailvflBrrvflHlu o6lyteul,Ifl gneKTpOHAMV|HAOpraHo-HeopfaHI4qecKI'Ie

lepoBcKI4TbI I,IMeIoT [paKTI4qecKOe 3HaqeHI{e ,qnfi npOrHo3I4pOBaHnt AerpaAaIIpIt4 npnoopHrx

CTpyKTyp Ha OcHoBe AaHHOTO MaTepLIaJIa B ycJIoBlIfX rOe4eficror'r fl' vro:Hvl3upylolllllx zsly'reuufi'

. onpe4eleHbl oIITHMaJIbHbIe 3Hal{eHufl sHep|fiI{ sJIeKTpoHIIor: Y:i1g:'MeHee 
20 rsB)

nptr uccneAoBaHlill opraHo-HeopraHl'IqecKnx nepoBcKt4TOB MeToAoM pacrpoeofi enexrpouuofi

Mr,lKpocKonr,rn, qTo no3BOJrreT MI,IH1IMI43I{pOBar6 noBpexAeHgt I4CCneAyeMoro o6pagqa

gJIeKTpOHHbIM nyqKOM npl4 npOBeAeHuI'I I4cCJIegOnaHUfi I{ TeM caMbIM 1OBbICI'IT6 AOCTOBSpHOCTb

nollyqaeMblx pe3yJlbraroB.

,{ocroaepuocTb t{ o6ocHoeaHHOCTb noIyqeHHbIX,4I'ICCepTaHTOM pe3ylbTaToB He BbI3bIBaeT

couHesufi u noATBepxAaeTct I4cloJlb3oBaHLIeM coBpeMeHHoro HayqHoro o6opyAooauur v

coBpeMeHHbrx MeroA;B o6pa6orru pe3ynbraToB. Pesyn'rarrt pa6orll AoKJIaAbIBaJII4cb Ha 6

Poccuficxux ronQepenqrrflx t4Ony6lrarcOeaHrl e 4 cTarbsx, BXOAtIqux B [IepeqeHb BAK' tz oAHOM

npenpr4HTe. Pe:ylrrarll, BblBOAbl I'I OCHOBHble nOIO111eHHq' BblHOCI4Mble Ha 3aquTy' e gOCtatO'tHOfi

CTeneHH o6oCHOeaHrr, oa:upy}oTcr Ha BCeCTOpOHHeM aHaJIH3e UCClegyeUOft npO6neirlrt u

cpaBHeHHU pe3ynbraroB c JIHTeparypHblMI'1 AaHHblMI4 no reMe pa6orbl'

AeropeQepaT,(LrccepTallu14 IIoJIHocTblo orpaxaeT coAepxaHl4e AuccepralllloHHofi pa6orbl'

llyolranaur,ru aor4cKaTeJlf, IoJIHOCTbIO OTpaxalor Halt6olee 3HaqLIMbIe MOMeHTbI [poBeAeHHbIX

uccreAosaHIafi.

PesylrrarH AaHHOft AUCCepTaIIUII LIMeIoT 3Har{nTeJIbHbIfi noTeHI{VAil Enfl npaKTl'IqecKoro

rrpr{MeHeHI,Ig B pa3JII{qHbIX OTpaCJIffX HayKI4 14 HapOAHOTO XO3f,fiCTBa' qTO [OATBepXAaeT I'Ix

aKTyanbHo crb H Heo6xo,quMo CTb galrueft urux uccJIeAoBaHI'It4'

flolyueuHrre pe3ynbTaTbl Moryr 6uTb BHeApeHbI B KOMnaHI4fx' 3AHilMAWI.lJ.UXCfl

TTpoH3BOACTBOM CBeToALroAoB, MI4KpocxeM H coJIHeqHbIX naHeJlefi, TaKI4X KaK (onTpoH)' ((3nMa-

M*ur"rr, (CBernaHa-Pocr>>, <Murpou> Ant yryqueHl4t xapaKrepl4crl4K I4x rlpoAyKl{uu'

pe:yllra*r pa6orbr MoxHo rapre peKOMeHAOB ATb KUCnonb3OBaHIZlO B I{CCJIe.{oBargJIbCKOfi

pa6oTe B HayqHbrx t4 yqe6Hbrx 3aBeAeHHflX, 3aHLIMaIOUII4XC' nOnynpoBoAHXKOBbrMrt cTpyv',4ryfBwI'{

fi npr,rMeHeHrzeM lrx 
" 

purn"u"rx o6nacrsx HayKlI I,l TeXHI4KI4, S OCO6eHHOCTI4 B Qoronure,

onro3neKrpoH,Ke t n*lpnon Qusraxe; raKux, Hanpl4Mep, rcax @TI4 ran'r' A'@' I'Iotf$e' OHAH'



I4OO PAH, I,{P3, MfY Uu. M.B. JIOTTIOHOCOBa, casrr-llerep6yprcrurfi noJll4rexHl'Iqecrufi

yHr4BepcHTer flerpa Belnxoro, Toucrufi focyaapcrneHHslft Yunnepcure'r.

llo rraareplrary npeAcTasreHHofi AI,IccepraIIHH H no osoprraneHuro pa6oru HMeerct ABa

TEXHNI{ECKI4X 3AMEqAHNq :

l. B graccepraqnosgofi pa6ore B KaqecrBe ocHoBHOrO MeXaHH3Ma H3MeHeHuq cBolacrB'

I4ccJIeAyeMbIXMaTepuanaHa3blBaeTc,flpaAI4oJlI43'I,IyTBepXAaeTcg,,qTo3HeprI,I4
nepBl4r{Hblx 9JI9KTpOHOB HeAOCTaTOtIHo AJIS slI6I4saHI4's aTOMa I43 y3JIa

Kpr,rcrarrur{ecrofi piurerr<ra, Ho He npr4BoAl{Tct HIIKaKIIX AaHHbIx o6 snepruxx cBt3LI B

r,rccJreAoBaHHbrx MaTepl{anax v 3Hepfl4flx oopasonauux saxancuit, a TaKXe He

orrprcbrBarorcr Mr4KpocKonrrqecKr{e MexaHH3MbI pa3pblBa cesgeft uoA nosAeftcrBl'IeM

HI43KOgHepreTI4tIHbIx SneKTpoHoB.

2. B paoore npu oocyN.ueHlrr.I BJILI{HE.a O6lyueuuq sneKTpoHHbIM nyqKoM c sneprueft 10

xoB sa nonrr-QapagHble xapaKTepI4cTHKI'I cTpyKryp Al/SiO2/Si aBrop ccblJlaeTcfl Ha

pr,rcyHoK 16, a u noA[r4cr,r K pI4CyHKy HaI]UCaHO, uro o6lyveHl4e npoBoAI4JIOCb C

eneprnefi 2,5 rceB.

c.nelaHuue 3aMeqaHrlfl He CHLIXalor o6uefi srtcoxoft oueHKI'I AI4CCoPTaIIHU' sSIsIOUeficg

Hayr{Ho-KBanUsunaqlrouuofi pa6orofi, errnolnessofi Ha BbICOKOM HayqHoM I4 MeToAI4qecKoM

ypl"r.. flpea-raanenHrrfi s pa6ore o6uupnrrft 3KcnepllMeHralrsrrfi Marepl4an non)^{eH c

rroMorqblo CoBpeMeHHbIX MeToAIlK. llOlyuenUble aBTOpoM pe3ynbTaTbl tBJItIOTcS HOBbIMI'I I4 HMeIoT

cyulecTBeHHoe TeopeTl4qecKoe I4 npaKTlrqecKoe 3Har{eHI4e' AOCTOBepHbI' BbIBOAbI I4 3aKlIIOr{eHI{g

o-6or"oru""t. floloxenr4tr, BbrHocHMbre Ha 3alql4Ty, noJIHOCTbFO O6OCnOSaUrt.

PaCcuarpUnaeMat AI,IcCepTaIIuOHHa.g pa$ora flB11fieTcy. 3aKoHqeHHbIM HccIeAOBaHI4eM H

noJIHocTbIo cooTBeTcTByer rpe6bnaHluM BAK o noptAKe npucyxAeHlat yrIeHbIX cteneHefi' a ee

aBTOp, Kylauunxoe IOpuft oflerosuq, 3acnyxHBaeT npI'ICBOeHI{f I4CKOMOfi Creuesn KaHAI',IAaTa

Qusurco-rrlareMaTl,IqecK6x HayK 11o ctrelll4anbgocru 1.3.1 1 - <@IrsuKa nony[poBoAHllKoB)'

fincceprauur paccMoTpe{a v o6cyNgeua Ha ceMplHape <KpucralfluqecKajl crpyKrypa LI

$a:oaue np""puu1r"r" npt a'ruocSepHoM I4 BbIcoKI4x AaBneHI4{p) npoToron }'1b15009 or 09

orrr6pr 2024 r.
Orsus yrBePXAeH Ha

nor6px 2024r.).
3ace(alHvLl Y.{eHoro cosera I4OTT PAH (npororol }"lb 22 or l8

OrgHs cocraBI,IJI:

PyxosoAl,Irenb ceMl4Hapa, g.S' -u'n.,
rereSoH:r7 (496) 522 83 03

e-mail: suvorov@issp.ac.ru

flognnct Cyaopona 3'8. y4octoBepf,Io:

Vqeurtft ceKperapb I'I@TT PAH
x.Q.-na.n. Tepeuleuro Alexceft Hncoraesuq
reneQou: +7 (496) 522 46 85

14TAJIbEBI,Iq
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CeeAeHrlq o6 opranuraq[n:
(Delepa.nrHoe rocyAapcTBeHHoe 6rcANsruoe yqpexAeHue HayKI4l4ucruryr Qusurcu TBepAoro Tena

"*."" 
IO.A. Ocutnssna Poccuficrofi aKaAeMI4I,I uayx (14@TT PAH).

Iloqronufr aApec:

l4z43z,MocxoecKas o6lacrl, r. gepuorOloBKa, yil. AraAeuura ocunsx],i,a, 9.2

e-mail: adm@issp.ac.ru
Te.neQon: +7(496) 52219 82
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