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Oreule Ha AnccepTaLltalo

fO POAEUKO l-O !u rrp vs BnaquvnpoBl4 q a

M t/ KPOCTPyKTPil POBAH H bl E MACCT/ Bbl vrn E PoAH blx

HAHOTPySOK .qng ABTOSMhCCI/oHHblx KATOAOB

npeAcraBneHnoil ua col4cKaHile yveHoft creneHil KaHAilAara

Qnsr,r ro- M areM aril r{eililH;; 
;;#."' "ocrra 

0 2' 00' 04 -

lmccepraqrn [. |-OPOAE4KOIO nocBflu-leHa rccneAoBaHilo

onTnMil3allvlt| sli.VTTnpyoull4x cTpyKryp, cAenaHHblx Ha ocHoBe

yrnepoAHbtx HaHorPY6or' Teua pa6orut, HecoMHeHHo/

aKTyanbHa, TaK KaK Hil Ha oAHoM 143 MaTepilanoB/ LIHTeHCLIBHO

r3yLfaeMbtx Ane 3aAaq xonoAHoil lqtlccvlt - CNT, rpaQenoeulx

creHoK, Si-C rrn, anMa3Hblx nrn A T.A. nonyLlrru npremnenautfi
'AonroxktBytl.1vt il slqrrrep He yAanocb'

Hecuorpr Ha pqA cepbe3Hblx npo6nei"r c BHeApeHileM

Hanorpy6or, TeHAeHqilc pocra qilcfla pa6or, KaK

SyHaauenranbHblx, TaK il nprlKnaAHblx, coxpaHflercc' Pons

Poccnv B HaHoyrnepoAHoil HayKe AocraroqHo BenhKa/ Llro

noATBepxAaercF opraHil3aLlheil e Hoeocn6rPcre

caMocroqrenusoft poccnficrcofi ronQepenqnr' nocBfluleHHo14

rpaQeHy n uaHorPy6rau'
flpaxrrrrecKan 3HaqnMocrb pa6orut cocrohr B ToM/ vro

- aBrop npno6pdn yHilKanbHblil onulr pa6orst, ceqgaHHutfi c

npon3BoAcreou CNT, opreHTfipoBaHHblx Ha 3aAaqil eunccroriHoil

3neKTpoHhKr 14 t{yBcrByer oco6euHocril nonyqeHHol-o Marepilana;

,- $lrsrvecKaq no ceoeil HanpaBneHHocrr pa6ora ecrecrBeHHblM

o6oasoM BblxoAtlr Ha aKTyanbHoe npLlnoxeHhe: c$epa

npilMeHeHhF xonoAHblx 3Mt4TTepoB Moxer 6utru oqeuu uJ14poKa;

- npoaHanh3fipoBaHbt BO3MO)KHOCTT pa6orut 3Ml4rTepa B ycnoBh9x

.TexHhLlecKoro BaKyyMa; 3TO CyqecTBeHHO B CB93l4 C TeM/ ''{To Ha
'I

nrrce ilHrepeca rc naHorpy6rau o6cyx4anacu Bo3MoxHocrb

ilcnonb3oBarb naHorpy6ovHutil 3Ml4rrep B pexnMe iloHHoro

r,4CTOI{ H il Ka.



Hoer,tna Pa6oru cocrohr B ToM' t{To

aBTop ocBol4tl rexHonorhto nonyl.leHhq aBToSM14CCl40HHblx

KaroAoB c BbtcoKl4M rcoeSQrarlraeHToM ycilneHhs 3neKTpilqecKoro

nonq, eutcoroil oAHopoAHocrblo 3Ml4cc14il gneKTpoHoB 14 eutcoroil

sS$ercrneHocrblo. 3ra crpyrcrypa He onrilManbHa c roqKh 3peHnq

'ilHTerpanbHoi't gtutttccuw - 3Aecb 6utn 6ut hAeanbHbl orAenbHble

uaHorpy6rcn c orHoLleHtleM Mexrpy6oqHoro paccroeHl4n K AJlhHe

nopeAKa 2/L (ann rpy6or c AnrHofi nopqAKa 1pm) - cr',r' pa6orut

A.Eneqroro, uo o6ecneqrBaer Hennoxylo rou6ruaqrrc nnorHocrkl

roKa ,4 pecypca Pa6orut.
HaftAeHa nrarorpaQrLlecKaq rexHofiorHff' n03Boncouac

4o6Hearucq Fleo6xoA14Moro pe3ynbrara 6ee qPe3MePHblx

TexHonoFilqecKttx n StlHaHcoBblx 3arpar - reHeeofi nnrorpaQnr c

HecraHAaprHbtM MacoqHblM MarepuanoM/ roroputft, rasanocu 6ut'

orHoct4Tcn K coBepueHno 4pyroft o6nacrn - noflhcrl4ponbHblM

uapilKaM Prior to CVD'

hHrepecnutM h HecraHAaprHblM pelxeHheM npeAcraBnqerc* v

na3epHoe npoQnnupoBaHile Macc14Ba BCDTilKAflbHO

opneHTilpoBaHHblx CNT t4K- r3nyqeHheM' He oqeerAHo' oAHaKo'

Henb3n nv Bblxeqb KaHaBKh MexAy ocrpoBKaMLl 3a cqtir

opra H k13a Llt4 il noKan bHo il gt"tuccvtu c yLlacrKoB' n peAHa3HaqeHH blx

K yAaneHt4to - Heqro noAo6Hoe Aetlaercg B npoqecce reuepeHril'
' 3auer{aH[tl x Pa6ore

l.ocHoeHutenoJ.loxeHil'l'Bb|Hocl4Mb|eHa3dul|,lTY'
c$oprqynr,rpoBaHbl BecbMa HeyAaLlHo. [1o cauouy cMblcny noHerl4n

<<nonoxeHilF>> oH14 AOnxHbl ilMeTb xapaKTep qerKoro

yrBepxAeHt g, ecnv yroAHo/ aHanora MareMarilqecroil reopeuut'

BMecTo STOrO HanhcaHbt HeKile <<cyqecTBtlTenbHble 6ee TnaroJ]a>>'

yFcHl4Tb KOTOpble nollrl4 HeBo3MOXHO/ He npol{Tq AfiCCepraqilLl

nonHocrblo.
2. ?vlnccvloHHble cilcreMbl' noryqeHHble B KoMnneKce pa6or

c yL{aCTheM aBTOpa, BKfltOLla}OT nOnnutfi npoil3BoAcreeHHutil llfixn

BMecre c noryLteHileM HaHorpy6or, rcoropble <<Llyrb-qyrb ny.+ue/

qeN 6utnn>>. 3to, c oAHoX cropoHbl' xopotuo' c 4pyrofi - ne

xfi

oqeBuAHO/ qro cVD c @eppoueHoM Ha KpeMHilyl - onrrMaJlbHble
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ycnoBVA cl4Hre3a HaHorpy6oK' Sutn 6ut rHrepeceH aHaril3 roro'

pa6oraer fl14 KoMnfleKc MeroAoB narrepHhpoBaHhtl B coqeraHhtl c

ApyrilMh BO3MOXHbIMh MeTOAaM14 cl4HTe3a' HanprMep/ c

KoMMepqecKrMil nanorpy6rcaur vnv oAHocreHHblM14

BblcrpoeHHblMil HaHorpy6raur, nonyqaeMblM14 c ncnonb3oBaHreM

cnrpra KaK HOCilTen9.

3. Pa6ora c$opuynrapoBaHa rcar Srsnrco- MareMarilqecKaq'

oAHaKo B cBri3l c oLleBilAHoil nparcrruecrcoft HanpaBfleHHocrblo

ecrecrBeH Bonpoc pecypca. B oco6enHoc1,tAt AnA nanorpy6or'

nonyLlaeMble npil TennoBoM CVD il cLlilraoull4xcq oAHt''lMh t 3

caMbtx <<cna6btx'>,

4' Hanorpy6rn, nory.laeMble npr renfloBoM CVD Ha

$epporleHe KaK Hocilrene Karanr3aropa il yrnepoAa

oAHOBpeMeHHO, xapaKTepil3ylorctl/ cYAA no nilTeparype/

Beplul4HHblM pocroM/ KOrAa qacrilqa Karanh3aropa HaxoAl4Tcfl Ha

KoHLlt4i,ie, l-lpra gToM qacTilLly HaAo yAangru., Ho Bonpoc' KaK

npoBoAhnacb olll4crKa vtnv,6Yfia Moxer/ oHa He HyxHa/ ocradrcc

n3 TeKcra aeropeQepara He cnl'ltuKoM noHtrHblM' FcHo' t{To npr

rcnonb3oBaHilil Hauorpy6ox "in situ" q14crl4Tb rpy6rN no.lrh

' HeBo3MoxHo' C apyroil cropoHbl, rs Heo6xo4l4Mocrl4 nononHFTb

Karanil3arop (a 4nccepraurr) MoxHo AyMarb' tlro pocr

ropHeeoft. Llro nporcxoAl4r Ha caMoM Aene?

,,
CAenannule 3aMeqaHnc He cHtax(arcr nayuxofi qeHHocrr'l

pa6orul.

.qrccepraqiloHHae pa6ora TOPOAEUKOTO lvntpnn

Bna.qnunPoanva

vilEPOAHbIX

Mt/KPOCTPYKTPNPOBAHHbIE MACCMBbI

HAHOTPySOK AnA ABTO3MTICCI4OHHbIX

KATOAOB npeAcraBneHHae Ha cohcKaHne yueuoil creneHil

KaHAnAara Qil3LlKO-MareMaThqecKilx HayK no cneLlilanbHocrh

02.00.04 - Qnanvecrca* xt MAA.

gBngercc 3aBepuleHHblM HayqHblM r',lccneAoBaHneM/ B

HeM BHeceH cyulecreenHutil BKnaA B pelleHhe npo6neuut



,AOCTa4XeHhs BbtcoKofi il cra6hnbHofi aBTosMl4ccnn B XonoAHbtx
KaTOAaX.
. Cvnrao, qro pa6ora yAoBnerBopqer BceM rpe6oeaxrnu
<<flonoxeHne o nopqAKe npilcyx$eHtA+ yLteHbtx creneuefi>> BAK

,PO, npe4rqB.neeMbtM K KaHAilAarcKt4M At4ccepraqhqM/ a ee aBrop
no ceoeil realr$rraqnn h no pe3yfibraraM npoBeAeHHoro

hccreAoBaHilF 3acnyxilBaer npilcyx4eHne ery yvenoil creneHil
KaHAilAara Srsrro-NareMarnqecK[x HayK no cneqilanbHocrt4

02.00.04 - $rervecra+ xnqte
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