
3AKJIIOTIEHI4E 44CCEPTATI4OHHO|O COBETA A 002.081 .01 IrA EA3E

@EAEPAJTbHO| O f OCyAAPCTBEHHO| O BIOAXETHOf O yrrpExreHr4_f,

HAYKZ I4HCTI4TYTA IIPOBJIEM TEXHONO| I4I4 MI4KPO3JIEKTPOHI4KI4 I4

OCOEOIII4CTbIX MATEPT{ANOB POCCI4IZCKOfr AKA.IIEMI4I4 HAYK

G4ITM pAH) nO ,44CCEPTArpM HA COZCKATTT4E yqEHOrz CTE|IEHpT

KA}I44IATATIAYK

ATTECTAIIIIOHHOE,UEJIO N9

perrreHlre Arlcceprarlrr oHHoro coBera or 07.02.2017 r. J\b 1

O npucyx4enuu 3axapony llarny CepreeBl{qy, fpaxAarrnny Poccuficxoi @e4epaquu,

yvenofi crelenrr KaHAr.rAara Su:nro-uareuarr,rqecKr4x HayK.

,,{v ccepraqux <3S$err o6paruvoro fleperrroqeHr.rrr 3reKTpr4qecKoft

rrpoBoAuMocrr.r B ToHKr{x nrdnxax Hecrexr4oMerprrqecKoro oKcLrAa fpeMHr4rD) rro

cfiequaJrbuocrr{ 05.27 .01 - TBepAoreJIEHzuI gneKTpoHlrKa, paArrosJreKTpoHHr,re

KOMlOHeHTbr, MrrKpO- U HaHOgJreKTpOnUra, npr,r6Opbr Ha KBaHTOBUX SQQermX np H'fra

K 3aruvre 05.12.2016 r., nporoKorr 11! 4, graccepraquonHbrM coBeroM .{ 002.081.01 na

6ase @e4epa:rbHoro rocy.qapcrBeHuoro 6ro4xenroro )qpenqqeHwr nayxn ZHcrnryra

npo6relr rexHoJrofufl Mr{KpogJreKTpoHI4Kr,I 14 oco6o-rlrcrrrx Mareprr€rnoB Pocczftcrofi

aKaAeMrrr{ uayx (I,IfITM PAH), @eaep€IJlbuoe areHrcrBo Ha} {Hr,rx oprauu:aqzfi

(OAHO), 142432, Mocroscxas o6n., r. r{epnorononra, yn. Axa4erraurcaOcunrtua, p,.6,

yrBepx(AeH npr{Ka3oM Mnno6pnayr<z Nsl05/ur or 11.04.2012 r.

Coracrarenr 3axapoe llanen Cepreeeuu, 1989 roAa pox,qeHut, n 2072 rogy

oKoHqrrJr Se4epanuroe rocyAapcrBennoe 6ro4xernoe o6pasonareJlbHoe )qpexAeHlre

Brrclrero npo$eccnonanruoro o6pa3oBaul.rs (MocKoBcKufi rocy4apcrnennrrft

rexnr,rqecxlrfi yur,rBepcnrer r{Meun H.3. Eayuana>, e 2016 roAy oKoHuun oquylo

aclrrpauT)?y $e4epanrnoro rocyAapcrBeHHoro aBToHoMHoro o6pa3oBarenlHoro

yqpexAeuurr Bblcrlero o6pa:oranux <<MocroecKrlft (f zszro-rexHn qecrrzft LIHcrI4Tyr

(rocyAapc'raennrrft yuunepcrarer)> (MOTI4), pa6oraer BeAyIrItrM lrHx(euepoM B

Arquouepuotrl o6ulecrse (Hafruo-r.rccreAoBareJrbcrrri,t u:acttlnyr nronerynxpuoft

oneKTpoHrrKrr) (AO <HI4ZM3>) (" cocraBe orpacJleBoro xorlArrHra OAO (PTI4)

(AOK <Cucreuu)).

fittccepraq.ux BbrrIoJIHeHa B oTAeJre ipyHKrlrroHzrJrbHo SJreKTpoHLIKIr



Axqzonepuoro o6rqecrna (Halnruo-nccreAoBareJrbcKrrfi uncrr,r:ryr uonercynxpnof

sneKrpoHr{Krr) (AO (HI4I4M3>) (s cocraBe orpacrreBoro xorrAl4Hra OAO <PTI4>

(A@K <Czcreruo)) u Ha ra(pe4pe MnKpo- u HaHoorreKTponuxu $e4eptulbHoro

rocyAapcrBeHHoro aBToHoMHoro o6pa:onarenrnoro frpexAeullt Bblclrrero

o6pasoeannr <<Mocr<oncruft Susraro-rexnz'recruft IlHcrLITyr (rocy4apctneHnrrfi

yuzeepcurer)> (M@TI4), Mlrnlrcrepctao o6pa:onanrax v r.ayKtr Poccrafcxofi

@e4epaquz.

Hayrurrft pyKoBoAl{renb - A-P

feoprueez.r, Arquonepuoe o6rqecreo

Sus.-nrar. nayx l4ratrtuqen Anercan4p

<<Haylno-uccneAoBareJrbcKr.rft vncrnryr

MoneKynrpuoft e:rexrponurrz) (AO (HI4I'IM3>), nauanrnrlK orAeJIa SyHrquonansnofi

erreKrpoHr{Klr AO (HI4I4M3).

O$r.rqzanrurre o[[oHeHTEI:

flagron [vrurpuir. A.nexceetuv, a-p $u:.-uar. HayK, npo$., <DeaepanbHoe

rocyAapcTBeHHoe aBToHOMnoe O6pasonareJlruoe y{pexAeHlre Brlclrrefo o6pa:oranzr

<Haquoua:rurrrfi 14CCJIEIOBATEJIbCKI4II HlrNeropo4cruafi rocyAapcrBeHHEII4

yHr4Bepcr4rer urr.t. H.Z. Jlo6a.rescroroD (I{Hfy)' ra$e4pa @ueur1r rIorIynpoBoAHrIKoB

14 orrrosJreKrponurz @uguqecKoro SaKyJlrreta HlIfY, sane.4yrorquft r<a$egpofi,

Boxro Ceprefi Znauonnv, KaHA. $us.-ruar. HayK, @e4epanrnoe

rocyAapcrBeggoe 6loAxergoe yqpexqeH[e HayKIl Llnctwtyr Susra1a rBepAoro TeJIa

(I4OTT PAH), ra6oparoplrx crleKTpocKorrrlu rloBepxHocrll noJIy[poBoAHlIKoB'

craprrrrift uayrnrrft corpyAHrrK, - Auru rroJIo)tlITeJrbHLIe or3EIBbI Ha AI,IccepraIIHIo.

BeAyrqas opraHI{3aIIwI @e4epanruoe rocyAapcrBeHuoe 6roANernoe

)nrpexAeHtre HayKr{ (Dr{3r4Ko-TexHoJrorr4rrecruft uucrnryr Pocczficrofi aKaAeMItr HayK

(@TI4AH), r. Mocxea, B cBoeM rIoJIo)KIrreJIbHoM 3aKJIIoqeHI{I{, [oA[I'IcaHHoM A. Q.-M.

H., qJreH-Kopp. PAH Jlyr<rauenuna B.(D., BPZO alrpertopa @TZAH PAH, yrasana, vro

<Teua pa6orbl [oJIHocTLIo COOTBSTCTByeT [acfiopTy nayrnoft c[eqI{€LIIbHOcTII' rro

KOTOpofi qpoXoAIIT 3aqIITa... pa66Ta BrIIOJIHSHa Ha B6ICOKOM ypOBHe, oTBeqaeT BCSM

rpe6oBaHIIfM, fipeA6tBffeMrrv BAK K KaHAI4AaTcKoft AuccepTaIIuI4 Ha coIIcKaHIIe

freHbrx creneneft corJlacHo n.9 <flonoxeullrl o rrpllcyxqqeHuu f{eHEIX cTe[eHefi))...

Cvuraeu, vro 3axapor llaaen Cepreenuv, 6e:yclorHo, 3acJlyxol aeT [pIIcBoeHLIs' el..ly

CTelegrr KaH.UrIAaTa Qusuro-uareuaTllqecKlIx HayK no CISIII4€IJI6HOCT6 05.27.01



TBepAOTeJrbHajr gJIeKTpOHrrKa, paAr4o3JreKTpoHHEre KOM[OHeHTbr, Mr4KpO-

HaHosJreKTpoHrrKa, flpn6opbr Ha KBaHroBbrx e(p(perr:ax>.

Brr6op o$nqaa,'rbHblx olrIoHeHToB regyrqefi opraHrr3arluu o6ocnonrrsaerc-{

TeM, qTo BeAyqZuI OpIaHI,I3aIII,IJI 
'^BII'€Tcs. 

[epeAOBbIM [peAIIpIrUITI,IeM B O6IaCTu

zcc:regonanr,rfi $a:oerrx npenparqeurft B ToHKrrx rrJreuK€rx, a o(bnquanbHbre olrroHeuTbr

- BhrcoKorrpo(f eccuonanrubrMrr cfleqrlaJrrz'craMpr B o6racru t4 ccJreAoBarrr{r sS(|erra

o6parurrroro [epeKrroqeHr4r 3reKTpr,Frecrofi npono4zMocr?r, trro rroATBep]KAaerc-f,

aBTOpr TeTHr,rMrr flyo Jrr4KarIpItMI4.

Coucxarern ralreet l8 orry6nurconauurrx pa6or, B ToM rrr,rcJre

Arrcceprarluu 17 pa6or, rr3 HIrx 3 (rax4ax pa6ora o6renronr 4-7

ony6nr.rKoBagrr B perleH3rlpyeurrx BAK Ha)^{HbIX LlaAa:e'wtx r,r I narenr.

IIO TCME

crpauuq)

Har.r6onee 3Haq[Mbre rry6nuKaIIIrI4 rro reMe Al4cceprarlwr coAepxar KJrrorreBbre

pe3yJIbTaTr,I, ocHoBHarI rracrL KoTopblx fioJryrreHa JII4qHo coI4cKaTeJIeM:

1. 3axapon lI.C., Zra:rr.gnqee A.f. Mo4em sQ$erm repeKrroqeuu{
3neKTprrrrecKoft upono4uuocrrr B crpyKTypax pesncrnnuoft aMqrrt Ha ocuoBe
Hecrexr4oMerprrqecKoro oKcI,IAa KpeMHI{{ // I4seecnrae, ryson. 3JIEKTPOHI4KA. -
20t6. - T. 21. - J\b 4. - C. 309-3t5.

2. 3axapon fI.C. Pa-rpyrreHrre KaH€ura flpoBoAr,rMocrr{ B gneMeHTax peracrunnoft
fiaMrrr,r Ha ocHoBe roHKrrx nnenor HecrexrroMerpuqecKoro oKcLrIa t<pevuurt /l
llnxenepnax (fzsura. - 2016. - Ne 7. - C. 53-56.

3. 3axapoe lI.C., I4:ranr*rqea A.f. 3Q$err fiepeKrroqeHr.rr snerrpu.recr<oft
rrpoBoAr4MocT[ B cTpyKTypax MeTiurJr-Arr3JreKTpriK-MeTaJrn Ha ocHoBe

HecrexrroMerpr{qecKoro oKcr{Aa KpeMHr.f, ll TPYMI M@TI4. - 2015. -T.7. - X! 2. -
c. 113-118.

Ha 4uccepraqurc rr aBTope(pepa:r uocrynzno 6 noroxrrreJrbHbrx orgrrnoe. B

or3blBe l.S.-ru.u. fpurlemo B.A., rn. Ha) {. corp. (DfByH l,Iucruryr (fr.r:urclt

rronyrrpoBoAHr{KoB r,rM. A.B. Pxanosa CO PAH (r. Honocz6zpcK), 3aMeqaHr.rfi ner.

A.$.-u.n. (Dopru fI.A., BeA. Hayr. cotp. lpusuvecroro Qaryrurera MfY uir,r. M.B.

Jlovonocona (r. Mocrra), yKa3r,rBaer Ha orcyrcrBr{e orIeHoK BeJrr{rrnubr MexaHr{rlecKax

nauprxenraft B oKpecrHocrl{ KaHaJIa npoBoA}IMocru Ha roplleBofi rloBepxHocrrr

AKTIIBHOTO CJIO-'.

B orsrtse A.$.-u.u., npo(!. Terenr6aytra [r.14., BeA.Haf{.corp. Fft,rxeropo4croro

rocyAapcrBenHoro yHrrBep cLrrera vtM. H.Z. Jlo6aqeBcKoro (r. HuNuufi Honropo4),

npeAcraBJreHbr cneAyrcqne 3aMeqaHll.f,: I ) ne xcno, KaK r{IirElBaercs BrwIHue

6nrasocru coceAnrlx nrrrtoueHl,Ift, aBrop npeue6peraer Apefi{oarrlra TIJIeHoM B



ypaBHeHr4r4 AuS$FI4u, 2) upo'reraer rI,I ToK no roHKoMy croro, lpaHllqalqeMy c

6oxoroft rroBepxnocrlro recroBoro KoHAeucaropa? 3) etreo4 o roM, qro AraMerp

Surauenra He rrpeBbllxaer AllaMerp sneKTpoAa c HaI'IMeHbIIrefi nlorqa.qlro, c[paBeAJII'IB

Jrr,rrrl; IIpII ycnoBlln AocTaToIIHo BbIcoKOIo yAeJlbHoro co[poTI,IBneHI,Ix $ulauenra.

,{.r.n. CrpensqeHKo C.C., rpo$eccop Ka$eApbI (MarepuanoBeAeurre)) K(D OfEOy

BO <MoCroscruft rOcy4apCreeuubrfi rexnu.IeCr[fi yHI{BepcIITeT lruenv H.3. Ba1'rrlaua

(naqr.ronamnrrit ucctr 4onarelrcxufi ynunepczrer)> (r. Kanyra), orMeqaer, vro 1) n

aaroperfepare ue o6cyN4arorcs cnoco6r'r oIIeHKII cso6oAHofi sHepru1a o6pa3oBaHrt

ToqeqH6rx Ae$erroe, (He coBceM tcgo, norreMy cra;Io Bo3MoxHbIM TaKlKe

lpeHe6pexeHrle 3aptAoBbIMI{ cocrornllllMlr roqeqHblx Ae(beKToB>, 2) <...rpyauo

rroHrrb, HacKoJrbKo BocflpoIr3BoAI4MbIMIl tBJIfIOTCt Ha6rIOAaeMbIe B pa6ore

s$Qexrrt...>.

A.$.-"r.n., npo1p. fepacurtremo H.H., HaqaJIbHIrK Jla6oparopuu paAI{aq[oHHbIX

Mero.IIoB TexHoJlorlru vr anult3a Haqraoualrnoro [ccJreAoBareJlbcKoro yuvBepclrrera

(Mtr{3T> (r. Mocrea), K HeAocrarKaM AI{ccepraIII{oHHofi pa6oTbl orHocIIT orcyTcTBl4e

gKcnep[MeHTzL'rbubrx cBeAeHrrfi o crenenn Hapy reHl4t crexrroMe'rpuu aKTIrBHoro cJlot,

a TaKXe HeO6OCnOsaUHOe IIOJIOXeHI{9 O TOM, qTO KOHIIeHTpaqIIf, KOMIOHSHTOB

pacTBopa IIpII fiepeKrroqeHrr4 ocTaerc.t HeI'I3MeHHOft)).

B orgrrse A.O.-M.H. Trrcqenro I{.E., eeA. Hayr{. corp. (DfByH LIuc'turyr Qusuru

rrorryrrpoBoAHnKoB rrM. A.B. Pxanosa Cu6upcroro orAerleHl4-a PAH (r. Honocu6upcr).

coAepxrrTcr 3aMeqaglze: Sr,rnalrenr paoflOnaraeTo-s s6lusu IIOBepXH6CTI{ 9KCIIAa

KpeMHlr.r{, oAHaKO B ypaBHeHIIIr TenJIOlpoBoAHocTII tI CIIOJIb3yIOTC' IIapaMeTpbI'

xapaKTepHble Anq o6T,eMHoro MaTepI4€IJIa.

,{r,ICCepraqUOnnrrft COBeT OTMeqaeT, IITO Ha ocHOBaHUII B6IIIOJIHeHH6IX

14ccJreAoBaHLIlI:

pa3pa6oTaHa opIInIHZIJIEHat SenOvenolOrzllecKag MoAeIL JIOK€LIII'HbIX

S4rorrrx nepecTpoeK B Hev3orepMl4qecKoM Ilpoqecce e SiO*, BnepBble 11o3Bo11sloqa{

rrporHo3l,IpoBaTb cOCTotHI{e gJIeKTpIIqecKOft npOrO4nlrOCTI'r SiOx B 3aBI'ICIIMOCTII OT

Ha6opa xapaKTepucrl4K Bo3Aefr crByloql4x gneKrpl'IqecKl{x I'IMrryJIbcoB;

rrpeA,ro (eHo rrcnoJrb3oBarb 4us$ysuonno-Jrr4Mr.rrrrpyeMoe [prr6nr4xeHl4e rlpll

ofilacanlrr4 B3aI,IMoAeftcTBIIt MHOIOKoMIIOHeHTHOTo TBepAorO pacTBopa IrOABIIXHIIX



roqeqHblx AeoeKToB TI{[a Si1, Sio Ia Vo n SiOz c KnacTepaMI'I KpeMHI{.f,;

BB6ASHO npeAcraBIeHI'Ie O CTpyKT)?e QUnaruenra B ToHKrrx rrJIeHK€lx Sio* rarc o

crrcTeMe Si-rlac:repOn, BaI4MoAeicTB)'IoUlIx c nepeC6IIIIeHHBIM TBepAbIM paCTBopoM

co6crBeHHbrx rorIeqHEIX AeabeKToB B Marpl4e SiO2.

Teooeraqecras 3HarIItMocrB IrccJreAoBaHlrq o6ocHoBaHa reM, rITo :

AOKasaHo, qro lbyHAaMeHTaJIbHbIM OrJrI4rIrreM pa3pa6oraHHoft lroAenr'r or

MoAeJreft AJrr OKSLIAOB IIepeXoAHLIX MeTaIJIoB flBJt;1eTcfl O66eMHbIfi XapaKTep

flpoqeccoB, rlpoTeKaroulux flpu [epeKrIoqeHI'I[ [pOBOAI'IMocTH siox;

rrpr{MeHrrTeJIbHO K rIpO6neMaTr{Ke AI{CCepTaqI', { pe3yJIbTaTIrBHO' T.e. c

rroJr1n{eHfieM O6naAaIOq[X HOBT43 Hofi p€yJIETaToB, IIcnoJIb3OBaH KoM[JIeKc

MOAeJrbH6Ix [peAcTaBneHI,Ift O SiO* KaK O MH6TOKOMIISHSHTH6M IIepecbIUIeHHOM

TBepAoM pacrBope co6crBeHH6lx rOqerIHbIX AeoeKToB s IvIarpI'I(e Siozl

tr3Jr6xegr,r pe3yJIrTaTbI 3KcIIepIlMeHToB rro p$lIcTI{BHoMy IIepeKJIIo'IeHI'ilO SiOx,

loArBepxAaroqrre KoppeKTHocTb pa3pa$oraHgblx MoAeJIbHbIX flpeAcTaBnegvIft;

r.r3yqeHa 3BOJITqUTI cIICTeMbI Si-nanOxpuCraJIJIuTOB, B3aI4MOAeftcTByIolIII4 x C

nepecbrqeHHbrM TBepAbrM pacrBopoM SiO*, na tpponrax I{ (rIoJrKe) Bo3Ae[crBynqero

TerlJroBoro I,IMrryJIbCa.

3na.reHl,Ie [on]rqeHHblx colIcKaTeJIeM pe3yJIbTaToB LIccJIeAoBaHrlf, Ant [paKTI4Kl4

rloaTBepx.uaeTct TeM, qTO:

paspa6oTarra oprI n{H€}JrbHuur KoHCTpyKqr{r gJreMeHra IIaMqTI4 ReRAM-Sio*,

3atqr4 IeHHaf, [aTeHToM rr [o3BoJIfirOqaJI AOCTVTaTb pe3I'ICTI'IBHOIO [epeKJIIOqeHI/UI 6e3

I4cIIOJIE3OBaHLIJI repMeTutIHbIX KOpTTCOB;

co3AaHa KoJrr.FrecrBeHHaJr MoAeJrb cTpyKT)?HbrX llepecTpoe( B sio*, BIIepBbIe

rr63B6ntrc1qail c eAI4HbIx [O3I4UI{ft OIII4CaT6 BCIO g6BOKyIIHOCTB 9KCIIepI{MeHTzUIbHo

Ha6nroAaeMblx pe3ynbTaToB 1rpll [epeKJIIoqeH[I4 [poBoALIMocTI4 sJIeMeHToB ReRAM ua

ocHoBe I{cxoAHo cTexI{oMeTpl{qecKoro SiOzi

npeA3TaBJrerr HoBbIft KOMIIJI9KC xapaKTepI,ICTuK SIIJIaMeHTa B TOHKI'IX IIJISHKaX

PECVD-SiO., no3BoJullolq14ft nporHo3t4poBarb MI'IHI'IMaJI6H6Ift To[oIorFIecKIIft pa3Mep

3JIEMEHTA fiAMflTTl HA LIX OCHOBE.

Oqenra AocroBepuocrlt p€yJlbraroB Bblf,BlrJra:

AJr' sKcrrepnMeHTaJrblrbrx pa6oT pe3yI6TaTbI IIOJITIeH6I Ha COBpeMeHHOM



cepTr4or4rlr,ryoBaHHoM rr rIoBepeHHoM

BOCnpOI,I3BOAIIMOCTbIO I4 TOTIHOCTLIO;

obopyAoBaHuu Ia o6raAaror BbrcoKofr

Teopufl uccJle,4oBaHr,rr [ocTpoeHa Ha ooqllx q)Il3l4qecKrlx [peAcTaBJreHr4rx o

ArrHaMr.rKe tpaaorux [peBpaqeHr4 fi B TeporeHHEIx ct4 creMax r4 coHacyercr c

orryoJrrrKoBaHHbIMI{ AaHHbIMTI nO TeMe ArrCCepTaIIVIi;

rrcrroJrr,3oBaHo co[ocraBJreHrre [porHo3oB pa3paooraHHofi MoAeru Sasonrrx

rrepecrpoeK n sio* c pe3yrbraraMl4 sKcnepr4MeHToB IIo pe3r{crr4BHoMy flepeKnroqeHzlo

SiO*, nocraueHubrx KaK ArrccepranToM JrLMHo, TaK I4 ApyI'I4MI4 lrccJleAoBare l.Mrt;

ycraHoBJreHo KarIecTBeHHoe I,I KOII4aIeCTBeHHOe COOTBeTCTBI4e aBTOpCKI'IX

pe3yJrr,raroB rr3MepeHur BAX crpyKryp ReRAM-SiO* c pe3ynbraraMrr,

TIpeAcTaBJIeHHbIMI{ B He3aBI{CIIMbIX I4CTOqHI4KaX IIO AaHHOfi TeMarrrKe.

Jluqnufi BKJTaA cor4cKarert cocrorrr B ero HerIocpeAcrBeHHoM rl onpeAersronleM

yr{acTIdII BO BCeX STaIIaX UCCneAOBaH[t, BKJTTOTI€UI nOCTaHOBKy ero qenu 14 3anArl'

MeroAbr rrx pelreHr4{, BLr[oJrHeHr{e MoAeJIbHbx pacqeroB, rlocraHoBKy SKclepIrMeHToB,

aH rrr3 rr r4HTeplpeTaIIIrIo [oJrrreHHLIX pe3ynbTaToB, a TaKxe rIoAfoToBKy

ny6nuxaqufi rro BLIIoJIHeHHofi pa6ore.

Ha saceAaHwr 07 Qenpanx 2017 r. AlrccepralrlroHHrrii coner rpI,IHln pelreHl4e

flpncyAurr, 3axapoay llan:ry CepreeBlrqy y'IerryIo creleHb KaHAI4Aara Saszro-

MATCMATIIqECKI,IX HAYK.

llpil npoaegeHr{r,r rafiHofo ronocoBaHlrr AucceprallnoHnlri coeer B KoJII4qecrBe

14 veloeex, ug Hrrx 13 4orropoa HayK, yqacrBoBaBlrrlrrx B 3ace4arlrr4, us 19 veloner,

Bxo,qrrqvx B cocraB coBera, [poroJIocoB€IJIn: za 14, [portlB uet, ue4ef ctu{TeJTbHEIX

6rclnereuefi uer.

llpe4ce oHHOTO COBeTa

qlleH- @./ra,v4l Apucron Butar'uit Bacumeeu'I

Y.r oHHOTO

KAHA.

07.02.20

llanqenro Jlroavura AreKceeBHa


