
3AKJtrOr{Eru4E MCCEPTA44OHHOf O COBETA .rI 002.081.01 rIA EA3E

@ErepAJIbHOf O f OCyAAPCTBEHHOfO EIOAXETHOf O yr{pExreHr4t

HAYKI4 I4HCTI,ITYTA IIPOEJIEM TEXHONOf I4I4 MI4KPO3JIEKTPOHI4KI4 14

ocoEorll{cTbrx MATEP}IAnOB pOCCr4rzCKOrz AKAreMI4r4 HAyK
(r{nTM pArlI) no N4ccEpTl.JMUr{A COZCKAHT4E ylrEHorz CTEnEHT4

KAHMAATA HAYK

aTTecTarlr4 oHHOe /Ieno N9

perrreHrre AV cceprarlrroHHoro coBeTa oT 18.04.2017 r., [poToKoJr J,{b 6

O upracyN4enna Encra$reeofi Maplrra BaculrenHe, rpalxAaHKe p(D, yveHoft

crerIeHI,I KaHAI4Aara $rz:uro-va:reuarI4rlecKl/rx HayK.

[ucceptagux <llepcnerurnHbre Marepr{arhr Ha ocHoBe Ha'ocrepxHeft or<crz4a

qznxa: ra-:o+agurrft crante3, Jre {poBaHue r.r Y(D ceHcopHbre csoficrBa> rlo

c[eq?r€urbHocru 05.27 .0I - TBepAOTenbHar sJreKTpOHlrKa, paAr.rogJreKTpoHHbre

KOMrrOHeHTbr, MLrKpo- r{ HaHogJreKTponr.Ka, npz6opbr Ha KBaHTOBbTX Sooerrax

lpururra K 3arrlvre 17.02.2017 f., nporoKoJr JS 3, 4ucceprarlr4oHHbrM coBeroM

A 002.081:01 na 6age @e4epanrnoro rocyAapcrBegnoro 6rogxerHoro rrpexAeHr{rr
uayxu r4ucruryra npo6neM TexHoJron4r4 M'rKpogneKTpoHr4 Krz r{ oco6oqzcGrx

MaTepIIaJIoB Poccuficxofi aKaAeMIII,I uayr (ZITIM PAH), <DeaepaJIBHoe areHTcTBo

HafrHbrx oprauzsaqraft (@AHO),142432, Mocxoncrax o6t., r. gepuoroloBKa, yn.

Axa4euura Ocmnntva, 4. 6, yraepxAeH nprrK€BoM Mnno6pnayrn J\!105/m or
11.04.2012 r.

Cozcr<arelr Encra(frena Mapna Bacr.urerua, 1987 roga pox.qeHvr, s 2011

foAy oKoHqr4rra focy4apc:raennoe o6pa-sonarenrnoe )rupexAeHr{e Bbrcrlero

npoQeccr.rona-nrnoro o6pasonaur.rr <<flengeucxr,rfi rocy4apcrseHHrrfi yguBepor4Ter)),

pa6oraer MJra,arrrr4M HalnrHLIM corpyAHr.IKoM e @e4epantuoM r-ocyAapcrBeHHoM

oroAx{eTHoM } rpexqeHrrn HayKr.r llucraryre upo6nenr rexHoJrortrr{

MIrKpogJreKTpoHI,IKI,r 14 oco6oqzctux Marepr,IaJIoB Poccuft cr<oft aKaAeMIrI4 HayK.

[uccepraqux Brr[orHeHa B 3KcttepuMeHTaJlbHo-TexHolorprqecrofr

ta6oparopuu @e4epanruoro rocyAapcrBeHHoro 6ro4xernoro yqpexAeHur HayKlr



I4ucrtnyra npo6:relr rexHoJlofuv MIrKpogneKTpoHr4Kr4 rz oco6oqucrrrx Marepr{zuroB

Poccr.rficroff aKaAeMW HayK.

Hayunrrfi pyKoBoArzreJr' - ,qoKTop $usraro-uarerraarvrrec*r4x uayr< peAsrr'u

Apxa4ufi Huxonaenlrv, @e4epa:uroe rocyAapcrBeHnoe 6ro4NerHoe r{pexAegr{e
nayr<lr Tlucruryr npo6:reM TexHoJrorr.rrl

Marepr4a!.roB Poccuficrofi aKaAeMar.r HayK,

ra6oparopur, r:rasuHfi nayvurrft corpyAnr4r.

O$zqua:uHrre o[fioneHrhr: lh.rcapencruiz lOpuit Bla4r.ruzpoazrr, AoKrop

(plr3riKo-MareMarr4rrecKr.rx HayK, @e4epa-,rruoe rocyAapcTBeHHOe )qpexAeHHe

"(De4eparursrft uayugo-r.rccJreAoBareJr;cKrzft rleurp "Kprzcrar:rorp a$ua u $oronr,rxa',

PAII", or4en pocra Kpr,rcr€urJrtrqecKr4x MareprzuuroB, r:raeHrrfi uayuurrfi corpyAgr{K; r{

Bopo4ran A.,rer<cefi Bna4zrr,rlrpoeav, AoKTop rexHrllrecKax HayK, Ofyll
Sxcnepurraeuranrnrrii 3aBoA HarrHoro nprz6opocrpoenux co creuzamsulr
KOHCTpyKTOpCTUTu 6ropo Poccrzftcxoft aKaAeMzr{ HayK, 3aM. reHepaJrbHoro Ar4peKTopa

no nayrnofi pa6ore, HaqajrbHrzK orAera rexno.norvii pocra Kpr4crannoB r,r HoBLrx

MaTepI4 anoB, - IlaJIId [OJIOXI4TeJIbHbIe OT3bIBBI Ha AUCCepTarIvIo.

Be4yrqar opraHr43aur{{ (De4epa.,rruoe rccyAapcrBenHoe aBroHoMHoe

o6pa:oeare:ruroe )n{pexAeHv e Bbrclrero o6pasonanz_a "HaquoualrHsri

I{ccJreAoBareJ6crcr.rfr rexHonorurqecxufi yHr4Bepcr4Ter "MIrICuC", r. Mocr<na, B cBoeM

TIOJIOXI4 TeJIbHOM 3aKJIIOrIeHIlIl, rIOAIII4 CaHHOM @r.Illonogrr^a Muxautrov

Py4onrQonuveM, A-poM rexH. HayK, npo$., npopeKTopoM rro HayKe r,r r{HHoBarIr.sM,

yKa3ura, qro Ar4 cceprarluoHHas pa6ora M.B. Ercraoreeofi npe4crasrser co6ofi

(oplIfI'IHaJIbHoe caMocrotreJlLHoe IrccneAoBaHLIe, BEI[oJIHeHHoe Ha BbIcoKoM

Hayr{HoM }?oBHe, o6naAarcuee aKTyanbHocrbro, HayvHofi Hoe rHoft v

npaxrlrvecrofr 3narrvMocrbro)) r{ coorBercrByer BceM rpe6oraHraru,

[peAbsBnreMrru BAK K KaHAr4AarcKr{M At4 cceprar\nnM Ha co}rcKaHr{e 1u€nofi

crerreHr.r Karr4Lr4ura Srasraro-varerraarlrqecKl,rx HayK rro cnerlriuubHocru 05.27.01 -
TBepAOTenbHat SJreKTpOHr.rKa, paAr.ro3neKlpoHHbre KoMloHeHTbr, MI,IKpO- Lr

MrrKpo3neKTpoHr4Kr4 u oco6oqracrrrx

SKCIIepr,rMeHTaJIbHO-TeXHOJlOlI,IqeCKat

HaHosneKTpoHuxa, npz6opu Ha KBaHToBbx s$$er<rax.



Brr6op o$zqua,rrHrrx olrroHeHToB z ne,4yrueft opraHr.r3arlr4r4 o6ocnoerrsaerc.{

TEM, qTO BEAYIIIAf, OPTAHV3AIII4S 
'BJUIETC-' 

NEPCAOBEIM I{HCTI{TYTOM S O6IACTU

I4ccJIeAoBaHI{t HoBEIx MarepIruIJIoB AJUI MI4Kpo3neKTpoHLIKt4, a orrloHeHTbr -
BETCOKOKBZL[U(pZqr.rpOAannUMr{ clequ rr{craMu B o6lacrr.r pocra KprrcrurnJroB, qro

rloATBepxAaercr aBToprrrerHrruu rry6ruxarlr{rMrz.

Cozcxarelr rarraeer 19 ony6naronannrrx pa6or, B ToM qrl cJre rro reMe

Aucceprar\krLr 18 , ns unx 5 (r<ax4a-a pa6o:ra o6leuou 3-5 crpanuq) ony6luroeaurr e

perleH3r{pyeMbrx HarrHErx n34alJwtx.

Har.r6olee 3Harrr{Mbre HafrHhre pa6oru rro reMe Ar4cceprarlr{r4:

1) PuNona (Encra$rena) M.B., Pe4rrcun A.H., Maxosefi 3.1.I., ,flrrznroe E.E.
Bnzsnze ycnowrft cvHTe3a Ha
flepcner<rznubre Marepr4urrrhr. - 201 1. - Brrn.

0op*y Hanocrepxueft oxclr4a rIrrHKa //
ll. - c.32t-325 .

2) Ryzhova (Evstaffeva) M.V., Redkin A.N., Yakimov E.E. One-step vapor
deposition of ZtO nanowires,MgOfilmcompositestructures llMater.Leff.-2014.-
v. 136. -P.318-32t.
3) M.B. Eecra(ptena, A.H. Pe4rrzn, E.E. fxzuog Cpannenne ceHcopHbrx
xapaKTepzcrr{K Maccr,rBoB HaHocrepxHeft r,r nnenox oKcr4Aa rIr{HKa Ilpr o6nyrenr,rz
ynrrpa(puo:reroBbrM cBeroM // Mur<po- r4 HaHocrrcreMH€ur rexHr4Ka. - 2016. -T 12. -
Bun. 12. -C.729-732.

OcnosHrre pe3ynbrarlr 6rrnr.r uolyreubr colrcKareJreM JrrrrrHo, nu6o lplr ero

HenocpeAcTBeHHoM J racTrir4.

Ha 4nccepraqurc x aBTope$epar nocrynulo 4 nonoxrzreJrbHbrx orstrsa. B

Hr4x orMerraercr aKTyzrJrlHocrb pa6orrr, Bax{Hocrb rroJrf{eHHrrx Haf{Ho-

TexHr{qecKr4x pe3yJrbraroB, I{x HoBr43Ha. B orsrrgax x.x.n. Bapauosa A. H, s.H.c.

Xlrulrqecr<oro (paxylrrera MfY (r. Mocr<na), v K.r.r{. Merarlnrarosa A.M.,

Haq€urrHr4Ka orAeJra @BY "IlenseHcrufi IJCM" (r. lleusa), gaNre.raHlrft uer. OrsHs

4.x.n. Anerucova ll.X.,3aB. Ka6. Xuv'uu r4 TexHoJronlrl Kprlcr€rnJroB. @fEOy BO

Poccu tcruft xr.rMrr Ko-TexHonoruqecruft ynr4Bepcrirrer (r. Mocrna), coAepx{r{T

cneAyrorrlrie 3aMerraHrr: <<Ecnn [oAJro)KKa 6rrna r,r3roroBJreHa lr3

rroJrr{Fpr,rcrirJrJrv rrecKoro KBaprIa, To cJreAoBano 6lr yra:aru Kpr4cr€urJrofpa$r.r.recryro

opr{euTarll4ro, ecrr4 9To 6ruro xnapueBoe creKJro, ro neo6xo4rzMo yKa3arr MapKy

creKJra. llo4nracu K pt4cyHKaM HeAocraroqHo znSopvarurnrn>. .{.x.u. fanpurqyr

E.M., 4oqenr, gae. ra6. BbrcoKorrr{crbrx onrr.rqecKr,rx MarepriaJroB, OfEyH l4naru.ry.t'



xr.rMr4r4 BbrcoKorrr4crbrx BeqecrB r,rM. f .f . .{eearrrx (r. Hzxnuil Hoaropon),

orMeqaer, qro B TeKcre aeropeQepara He paccMorpeHbr MexaHrl3Mbr )/.4eHbueHr4.f,

TeMHoBoro ToKa I4 lpoToToKa' npr4BoAt IVe K yBerI'FIeHI'IIo qyBcTBt4relrnocrz, a r 5

fJraBe cJreAoBaJro 6br yro.{Hr4Tb, o KaKr4X nOBepXHOCTHbTX e(f$errax ra4er pe.u rz rax

3Tr.r 3QQeKTbr BJrrrrroT Ha ceHcopHbre cgofrcrsa.

luccepraquongrrfi cosel orMeqaer, rITo Ha ocHoBaHr{r{ BbrrrorHeHHbrx

uccre4oaanufr:

paspa60raua HoBaf gKcnepr4MeHTaJrbHuu{ MeroAr4Ka pocra reKcrypr4poBaHHbx

nrenor nyrenr BLrpaqr4BaHr4f ynopsAoqeHuor-o MaccriBa uaHocrepNHefi c

rlocJreAyrorqr,rM pocroM zx 6oxosux rpaueft;

[peAJro]r(eHo r{clo:lb3oBarb o6pa6orry HaHocrep)KHeft ZnO B BaKyyMe B

rrapax MarHr.t{ c [ocJreA]aroqr4M BbrcoKoreM[eparypHhrM or]Kr,rroM Ha Bo3A)D(e Ant

IloJr),rcrenr4rr r{epapxr4qecK[x 4peroo6parnsrx HaHolpo oJrorrHbrx c.rpyK.ryp

MgolZnO;

AoKa3aHo yBenr4lIeHI,Ie pe:racruenoft qyBcrBI,ITeJIbHocrLI rtpld

BbrcoKoreMrreparypHoM orxrrre Ha Bo3.4yxe npu 550'C pr BbrAeplKr4BaHrau o6paaqoe

eo sraNHofr cpeAe B TeqeHr,re AJrr4TenLHofo BpeMeHr4.

Teoperuuecxax 3Haqr,rMocrb r.rccreAoBaur{Jr o6ocnoeaHa reM, qro:

AoKa3aHa Bo3Mo)r{Hocrb KouTpoJrr{pyeMoro cr4HTe3a MaccrrBoB 1D

HaHoKpprcr.rnJroB ZnO rpe6yerr,roft $oprr.tr (llrn, crepxneft, [epeBepHyrbx

nupauz4);

I{3JrorI(eHbI ocHoBHbIe rIoJIoxeHI,Iq caMoKaraJII4TI,IqecKoro NrexaurzsN4a IIXK
pocra KBiL3rl oAHoMepHLIX Kprr cr€rnJroB ZnO, nnocxulr4e BKlIa,q B pacuupeHrre

npeAcraBJreHrift o npoqeccax pocra nureo6pa3ubrx KpricraJrJroB;

pacKpbrrbr oco6ennocua r:aunao4eficrerrf, HaHoKpr{cr JroB oKcvAa rIr4HKa c

IIADAMII MATHl4-fi:

rr3yqeHo Blrrrfrleve vopQoloraz oKcuAa rIr4HKa Ha y@ ceHcopHbre

xapaKTeprrcruKrr uccJreAoBauurrx o6pa^rqoa.

3uaqenrae flonf{eHHbrx corrcKarereM pe3ynbraroB r.rccneloBanr4-rr Ant

lpaKTZKrl rroATBepxAaeTc.r TeM, qTo:



pa3paooTaHbr MeToAr4Ka c[HTe3a TeKcT]?r{pOBaHHbrx [JreHoK oKCr,rAa ur,rHKa

lyTeM JraTepanLHofo pocTa HaHocTepxHeft

uepapxr4irecKvx HaHo[poBoJroqHbrx cTpyKT]p

ZnO; MeroAriKa (f oprrauporanz-a

ZnO-MgO; MeroAr{Ka cr'rHTe3a

crpyKTyp rr4 rra (uApo-o6oro.rKa> ZnO-MgO B oAr4 H 9ra[ c r{crroJrb3oBaur4eM

MeTOAI,IKLI ra3OQ€BHOTO pOCTa TTpU COBMeCTHOM LrgnapeHkrtr MeTaJIJII4qeCKIIX qIrHKa I4

MA|HI4';

co3AaH nonuft no.4xoA K npoqeccy lpoprrarapoeaHr,rr rerepocrpyxryp ZnO-

MgO, nosnoraroulrafi [c[oJrb3oBarb AaHHEre crpyKTypbr B MrrKpo- u

oIrToSneKTpoHv Ke;

npeAcraB,'reHr,r pe3yJrbrarrr no uccneAoBaHr.rro y@ ceHcopnbrx

xapaKTepr4crr4K Maccr{BoB HaHocrepxHeft orczga quHKa, orKpbrBaroulr{e

lepcneKTrzBbr 4nx ga-ntneiiruero r-rsln{eHur ri [pr{MeHeHrzr Anq co3AaHrrr AerrreBrrx,

npocrErx B rz3foroBJreHvrl YO cencopurrx ycrpoficrn.

Oqema AocroBepHocrv pe3ynbraroB BbrrBr{Jra:

AJlrq 3Kc[eprrMeHTaJrbHr,rx pa6or pe3yJrrTarbr floryireHbr

cepTrlplrqupoBaHHoM ooopyAoBaHr4r4, rroKa3aHa Boc[porr3BoAt4MocTb pe3yJrbTaToB

r.rccJreAoBaHrr.r Ha HecKoJrbKr4x corHrx o6pa^:qor,

HCTToJIL3OBaHbI COBpeMeHHbre MeTOAI4KI{ [OnrIeHI,Ilr 9KCIIepI4MeHTZLIIEHETX

AaHHbrx rr coBpeMeHHbre MeroAhr ux o6pa6orru v a*aJrvBa.

llpe4cranneunhre pe3ynbrarrr AorJraAbrB€rnlrcr n o6cyxganrrcb Ha poccuficr<zx

14 MexAynapoAnbrx xouQepeuquxx u ony6;rzronanrr B BVAe crarefi B

pelleH3l4pyeMbrx pocc[rrcKrrx r.r MexAyHapoAHbrx xypHirnax.

,TlrqHrrfi BKJTaA cor.rcKareJrr cocrollT B HerrocpeAcrBeHHoM rr oflpe,4enrrcrleM

YlacTr4rr COr4CKaTeJr.r B [pOBeAeHUrr Hayr{Hbrx 9KCrrepr{MeHTOB, rr.rqHOM }nracTrlrt B

locraHoBKe :a4av, anpo6aquI.r pe3yJrbraroB rrccJreA oBa:uvfl, paspa6orr<e nonrrx

SKcnepr.rMeHTaJrbHbrx MeToAIlK, oopaooTKe I4 fi HTeprrpeTarlr4r4 3Kclepr{MeHTajrLHr,rx

AaHHbrx.

.{rzccepraquolurrrfi coner cql,ITaer, r{ro Auccepraqlrx Enc:ra(fresoi M.B.

npeAcraBJrrer co6ofi 3aKoHqeHHyo Halrquo-KB€rJrrrSraxaquonnyro pa6ory,

coAepxaqyro pelreHr.re roiunner<cnoft nayruoft sa4av^v no ra:pa6orre MeroAoB



nonyqeHl4rl I{ ITCCIeAOBaHI{' HOBbIX MaTepI4tUIOB Ha OCHOBe KBa3r4OAHOMepHbrX

Kpr4cT€IJIJIOB OKC Aa IILIHKa rr 3KCrIeprrMeHTanLHoro o6ocH oBa]F,vfl Bo3MoxHocTI4

I{CIIOJIb3OBaHIII{ 9TI'IX MaTepIIaJIOB B KaIIeCTBe qyBCTBUTeIbHbIX 3JIOM€HTOB y<D

ceHcopoB. Perueuue AaHHofi 3AAAqllI IrMeeT BaXHOe 3HarleHrre l.nfr pa3B],4Tr4[

o6racrrt, cBr3aHHoft c pa3pa6orKofi HoBbrx Mareplt€uroB Ars MI,IKpo- u

olTogneKTpoHI,IKrr r,r ceHcopHofr TexHIlKlI.

Kau4I,r4arcrar Al{cceprallruI coorBercrByer KpurepllrM, ycraHoBJIeHHbIM

rrocraHoBJreHr4eM llpaBl{TenEcrBa PoccuficKofi @eAepallr4r4 o'r 24 ceHrr6pr 2013 r.

Ns 842.

Ha zacenarruu 18 anpena 2017 r. AIrccepralllzoHnr,rfi coner A 002.081.01

rrprrHrn pefireHr{e rpr4cyAl4Tb Encra$renofi M.B. yueul+o crerreHr' KaHAI{.4ara

Qr43rrKo-MareMaTI4qecKI4X HayK.

llpu npoBeAeHrrrr rafiHofo roJIocoBaHWI 4zccepraquoHHr'rf coBer B

KoJrrlrecrBe 15 rreJroBeK, r13 Hr4x 14 AOKTOpOB HayK rIO Creqrl€l.JlbHocrl{

paccMarpvBaeMofi Ar.rccepr ar!vlL|, YncrBoBaBIIrlx B 3acella]F^rrv,, lrs 19 ve:roner,

BXOATIIT4X B COCTaB COBera, [poroJlocoBaflr: aa 15, nporl]B 0, ne4efictrureJlbHLlx

6ro:r:rereudft 0.

flpeAceAarenr Ar.t

unen-ropp. PAH

Yqenrrfi ceKperap
KaHA. XUM. HayK

18.04.2017 r.

Aoucton Buranr,I[ Bacu:reerr

flan.reuKo Jftoalrrzna AreKceeBga


