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o$uquanbHoro o[rroHeHTa Ha Alrcceprarlrlro fopo4eqroro fiwurpur.

Bna4urr,rnpoBlrqa (MI4KPOCTPyKTyPI4POBAHI{bIE MACCI4BbI

yfJIEPO,rynX HAHOTPYBOK [nA ABTOSMI4CCI,IOHFIbIX

KATOAOB), rpeAcraBneHFryro Ha corrcKaHne yreuofi crerreHr,r

KaHAuAara Szsuro-MareMarkrtrecKux HayK rro clerln€LrrbHocrr4 02.00.04. -
Surnvecr<as, xvrMLrs.

Arcrya"rrrHocrb reMbr AHcceprarl[[

B Hacrorrqee BpeMr pacrnr4pflercfl. o6racm [pLrMeHeHLrf, ycrpoficrn,

Koropbre pa6oraror Ha npzHrlurre aBTogJreKTpoHnofi gMr4ccLrn. Bepoarno, n

ooJIbIueI4 cTeIIeHLI 3TO OTHOCTITCq K I4CTIOJIb3OBaHLITO TIJIOCKLIX AIICTIJIeeB B

rrpoMbrrxneHHocrr{, peKJraMe u e 6brroBbrx ycrpoficrnax. KpoMe groro MoxtHo

oTMeTrrTb kr Apyn4e rrplrMeHeHr{.fl, HanprrMep, rroHrrcaTopbr vr peHTfeHoBcKpIe

rpy6rn. C 4pyrofi cropoHbr, orKpbrrue yrnepoAHbrx HaHorpy6, uccteAoBaHl4e LIX

yHl{KanbHrrx ceoficrB r.I MeroAoB c}IHTe3a, cBuAerenbcrByer o Bo3MoxHocrl4 I,IX

racrroJrb3oBan1rua B KaqecrBe sQQerrunHrtx aBTo3MlrcclroHHbrx KaroAoB.

Cra:annoe Bbrrue olpeAenfler aKTy€urbHocrb ALrccepraqzonHofi pa6oru

fopo4eqroro 4.B., Korop€u rocBrrrleHa rdccneAoBaHlrro uyrefi cr,rHre3a Anfl

yBenr{qeHrir sQQexrunHocrrl aBTogMlrccrroHHbrx xapaKTepucrlrK Karo.qoB Ha

ocHoBe MaccIrBoB MHofocreHHbrx yfJrepoAHrrx uauorpy6.

O6rervr rr crpyKTypa Arlcceprarlru

flucceprarlr4r I43no]KeHa Ha 134 crpaHl{Ilax,

ra6ruaq, crrrdcoK JrLrreparypbr co4epxdr 164

coAepxr4r 64 pucyuKa u

pa0oTbr oreqecTBeHHbIX

6

T4

rapy6exHbrx aBropos. Pa6ora cocror{r r43 BBeAeHr4fl, o6sopa Jlnreparyprr (rr.1),

gKcrrepr4MeHTtrJrbHoit'racru (rn.2), aHaJrrl3e pe3yJrbraroB 14 HX o6cyNgeHIEr (m. 3)

I4 BbIBOAOB.



Bo eeederuuu rrpeAcraBJIeHo o6ocnoeaHue aKTy€uIbHocrLI pa6oru,

csoprvrynupoBaHa rleJrb rrccJreAoBasuit I{ rlocraHoBKa 3aAarl AJII ee AocrrDl(eHut,

orrpeAeneHa HarIH€uI u npaKTl{qecKag 3HaqI4MOCTb HaCTO'IIII4X r{ccJIe.IIoBale.uit.

Ifepean uraca rrocBrrrleHa o6sopy JlureparypHblx AaHHbrx, coorBercrByrcIqux

TeMarLrKe ALrccepraqzu. flponeAeH alaarrur3 ocHoBHbIx MexaHLI3MoB lI upnpoAbl

aBTogJleKrpoHuofi gMLIcculI, KaK c TTJIocKLIX 3MI{TTepoB' TaK v c

rrpocrpaHcrBeHHbrx crpyKTyp. floxasaHo, rITo HcrIoJIb3oBaHI,Ie BblcrynoB c

6olrurzu orHorrreHueM AnLrHbr K rroflepeqHoMy pa3Mepy npoucxoArlT ycL1neHne

SneKTplrqecKoro rroJl', arTo yBenuquBaeT IIJIOTHOCTb TOKa SM?ICCLIU B erOfi

o6nacru. Onucanrr ocHoBHbIe oco6ennocru llcrloJlb3oBauvrs. MaccLIBoB

opr4eHTlrpoBaHHbrx yHT B KarrecrBe aBTosMI{ccLIoHHbIX KaroAoB. Ouncauu

Sarropu, BJrrlflrorqrre Ha eS$ercrunHocrb pa6orn KaroAoB vr Ha cKopocrb kIX

AerpaAarluu. llponeAeH o6sop pa6or no CVD MeroAy cuHre3a MaccLIBoB yHT.

Oqenen BKJTaA ocHoBHbrx [apaMerpoB ctIHTe3a Ha pocr yHT. I4sroNeHrt

Bo3MolKHbre MeroAu rrao4rEQurca\uit MaccI{BoB yHT Ant upuIMeHeH?If, B KaqecrBe

aBTOSMTICCLIOHHbIX KaTOAOB.

Bmopan zra6a rrocBrrqeHa onr{caH}rro gKcrIepI4MeHTaJIbHbIX ycTaHoBoK I4 MeToAoB

aHaJrv3a cuHT$r,rpyeMbrx o6parqon. Ouucan CVD-peaxrop, no:nolrorqufi

KoHTpoJrrrpoBarb pocr MaccLrBoB yHT B pexfl.IMe pezulbHoro BpeMeHI'I, tITo

sBJ1flercr BaxrHbrM rrapaMerpoM AJII cI{HTe3a MaccIaBoB yHT. ,{ano olucaHHe

ycTaHoBoK AJIf, rr,ro4uszra\vr4 MaccLIBoB yHT. Hau6onee saxHofi p.ilfl

AocrlrxeHprr qenefi pa6oru rBJlflerct ycraHoBKa Anfl uccJleAoBaHvrfl

aBTOgMr{CCtrOHHbrX XapaKTepr{cTr{K, KOTOpat IIO3BOJISeT [poBoAI{Tb I',I3MepeHI{t c

noe6yx4aroulLIM rIoreHIII{€uIoM Ao 6 KB.

B mpemoeil onucaHa MeroAr,rra CVD-cI{Hre3a MaccLIBoB yHT c rpoBeAeHI'IeM

AorroJrHureJrbHoro nog6opa [apaMerpoB AJrr 6oree rorlHoro KoHTpoJIt Bblcorbl

Maccr4Ba. TrqarelrHo npoBeAeHa xapaKTepv3ar\Lrfl, Bcex rlolryqeHHrrx o6pa:IIoB c



LrcrroJrb3oBaHlreM na6opa coBpeMeHHbIX MeroAoB I{ccJIeAoBaHufl.. flpone4euo

r43MepeHr4e aBTooMuccr,roHHbrx csoficrn Ha naryyvruofi ycraHoBKe. V'rreHrr

oco6ennocrpr H3MepeHur{ ocHoBHbrx aBTogMtIcc}IoHHbrx napaMerpoB, TaKI4x KaK

nopor BKJrK)rreHLrr aBTogneKTponnoft ov.vtccuruT, oAHopoAHocrb v rlJlorHocrb

aBTogMlrcclroHHoro roKa. D{5 npoBeAeHl,rf, l,ro4u$nra\uit MaccLIBoB yHT

r4crroJrb3oBaJrlrcb ABa HanpaBneHprs: crpyKTypllpoBaHl4e MaccIlBoB yHT Ha

MLrKpoypoBHe kr nao4z{ur<arJvrfl roprloB Hanorpy6orc. MurpocrpyKrypl4poBaHl4e

rro3BoJrrer yclrnr{Tb gneKTpLrqecKoe rloJre e1rusu orpeAenensofi crpyKTypbl, Ho

rrpr4 groM cHLr)Kaercr rroJrHar rrnoqaAb gMI4ccHH 3neKTpoHos. OAHIaM I43 BaxHbIX

pe3yJrbTaToB rBJrreTcs orrTr{Mlr3arllrf, rlapaMeTpoB cTpyKTypHpoBaHI4q MaccI4BoB

yrnepoAHbrx HaHorpy6, Koropaf, rro3BoJrlrna npnMepHo Ha rlopflAoK yBenI4qI4Tb

cpe4uuit roK gMvrccvrv. llpone4eH aHurvr3 Blrr4flr.ufl. ocraror{Hblx ra3oB B

r{3Mepr4Telurofi KaMepe aBTooMlrccuonnofi ycraHoBKI{ Ha crpyKTypy KaroAoB rIpI4

ypoBue rexHurrecKoro BaKyyMa. SrcnepurvreHT€ulbHo rloKa3aHo, qro

rr,ro4Il$raralqiau TopIIoB yHT c I{cIIoJIb3oBaHkIeM ula":ueuHofi

tlo3BoJrteT cHH3I4Tb nopof BKJIroqeHnf, aBToSneKTpoHHofi gNauccllu.

o6pa6ou<ra

Ha ocHoee

aHaJrvTVqecKHX uccneAoBartuit cocTaBa, vrop$onoruu, 4eQercruocru v

olpeAeJreHHbrx xprMr{qecKux cn.ssefi Ans I4cxoAHbIx o6pa:qon I4 nocJle p€BlI'Ir{HbIX

Bo3Aeficrsuir BrtscHeHa rrplrpoAa Ha6nroAaeMoro Bo3Aeficrsufl. Ha Moft B3ruIf,A,

3To rBJrr e r cs, sau6oJree Ba)KHbrM Haf{HbIM pe3yJlbraroM, II oJIyrIeHHbIM,{unrpuev

BnaAuurapoBurreM B At4ccepraquonnofi pa6ore.

C nparru.recxoft cropoHbr, rrpoBeAeHHbre pIccJIeAoBaHI4t MoryT rIo3BoJILITb

3HaqureJrbHo ynyqlrr.rrb pa6 ouue xapaKTep vcruKvr rInaHapHbIX aBTosMIlccIloHHbIX

KaroAoB u3 l'rracckrBoe YHT.

Hayunan HoB[3Ha I{ AOCToBepHoCTb IIOJIyqeHHbIx pe3yJIbTaToB.

EoluuuncrBo gKcrIepI4MeHT€lJIbHbIx HccneAoBanrvrl4 BbITIOJIHCHbI C

r4crroJrb3oBaHueM coBpeMeHHoro a:eraJrvrrvr-uecKoro o6opy,UoaaHl/r\ Koropoe

no3BoJrLrno [onyqr,rrb ruuporzfi crIeKTp un$oplvraquu o6 uccneAoBaHHbIX



o6pa:qax. I4cuorrcoBarrrrcb cneAyroque MeroAhr: orrrrrqecKar v oneKTpoHHat

MUKpOCKOITVTI,,. CneKTpOCKOrrUrr KOMOITHaUT4OHHO|O paACeSHr4q CBera,

peHTreHoBcKue MeToAbr uccneAoBaH.ug..

Hosprgna pe3ynbraroB rroATBep)KAaercr rur4poKr4M aHaJrr43oM vrraponofi

nr,rreparyphr kr ypoBHeM uy6nnraqufi aBTopa. Cne4yer orMerl4Tb, tITo

cyqecTBe HH.afl Aom npeAcraBJreHHbrx pe3ynbTaTo B ronyq e Ha Ha Me lKAyHapoAHhIX

HafrHo-rrccne.qoBareJrbcKLrx craHrrlrrx CIC Nanogune (Vlcnauut) u Pyccro-

feplaaHcxoM KaHarre BepruncKoro rIeHTpa cr4HxporpoHHoro r,BnyrreHl4a Bessy II

(fepuaHrax). Tarxe cneAyer orMerr4Tb MeroAprirecKyro 3HaquMocrb

Ar.rccepTarlaouuofi pa6orbr. B pa6ore rpoAeMoHcTpr.rpoBaHo yAar{Hoe coqeraHue

pflAa HHCTpyMeHT€rrrbHbrx MeToAuK, ycTaHoBoK rro cLrHTe3y r{ rr,ro4zQzxa\uu yHT,

Lr3MeprrreJrbHbrx craHrlufi .

llparcrn.recKafl 3uaquMocru pa6orrr

flpuueueuue na3epHoro upo$znupoBaHuf,, reuenofi nrarorpaQzu kr

nlagueuuofi o6pa6orru MoryT le.aitru cBoe rrpuMeHeHr4e npla co3AaHr4r4

aBTogMlrcclroHHbrx KaroAoB, cuoco6nrx Anr{TenbHoe BpeM{ pa6orarr B ycloBuqx

TexHr,rqecKoro BaKyyMa. Moan$uqprpoBaHHbre sMlrrrepbr Ha ocHoBe MaccI{BoB

yHT Moryr cirusurr rpe6onanur K BaKyyMy B eneKTpoBaKyyMHbIx ycrpoficrBax,

IITO UO3BOnLrr paCIIInpkrTb O0 JIaCTU BO3MOXHbTX rrpHM eHeH I'I I4.

pe3yJrbraroB Arrcceprallnonuofi padorsr AJIn HayKH tr

paooThr u rroJIrreHHbIX pe3ynbraroB rIoATBepxAaeTcfl,

[o reMarlrKe pa6omt B BhlcoKopefirznronrrx xypHallax,

BxoA-f,rlux n 6a:y qlrrLrpoBaHHs Web of Science. Pesynrrarbl Al{ccepraryuu 6sutu

npeAcraBJreHbr Ha Bcepoccufi crux Lr MexAyHapoAHbrx Hayr{HbIX ronQepenqusx.

Co4epNaHr4e aBropeQepara coorBercrByer coAepxaHl4ro AuIccepraqnoHHofi

pa6otr. O$oplaneHrae Aucceprarllrr4 14 aerope$epara coorBercrByer

3na.reHlre

rrpoH3BoAcTBa

Baxnocrr

ny6lur<aqvrflvtvr

ycraHoBneHHbrM rpe6onankrflM. Co4epxanue rrlaB LI naparpaQon coorBercrByer



rIocraBJIeHHbrM 3aAaqaM. Anarus nvreparypHbrx .qaHHbrx, paspa6orKa MeroAoB

cuHTe3a vr rvrognQnqnpoBaHl{t MaccrrBoB yrnepo.qHbrx nanorpy6, [poBeAeHlre

gKcrIepI4MeHT€LIIbHbIX rrccneAosaHufi ra o6pa6orKa pe3ynbraroB BbrnoJrHeHbr Jrr4rrHo

COI,ICKATEJICM.

3apre.ranug:

1. .{zcceprarlnonuar pa6ora fopo4eqrcoro A.B. rpeAcraBrreHa Ha

coucKaHlre yqeHoft cTeIIeHLr KaHAr.IAaTa sUSZr<O-VraTeMaTUrreCKr4X HayK.

llpone4eHHble uccJIeAoBaHLrr H [oryrreHHbre pe3ynbrarbr coorBercrBynr groMy

HarrpaBneHr.rro. B ro )Ke BpeMr Soprr,rynupoBKll qenefi pa6oru,

c$oprraylllpoBaHHblx 3aAaq LIccJIeAoB auui4 Hayunofi HoBLr3Hbr, a raKx(e ocHoBHhrx

oTcyTcTByroT

eos,ueficrnHfi

pe3ynbraroB Hoctr errpaxeunrrfi rexnz.recrufi xaparrep. B tracrHocrr4, B

ocHoBHbIX pe3ynbTaTax He rIprIcyTcTByeT Bbrpax{eHr4e (IlonyqeHo BnepBbre> u

QoprvrynxpoBKn o6HapyxeHHbrx B3AI.IMOCBgSEfi, BTIVIfllF^VTfl

pe3y,rbraraMri usruepenufiHA 14ccneAyeurrft oobeKT

xapaKTeprrcrLrK rrccneAyerr,rux o6pasqon.

2. B pa6ore orcyrcrByer anaJru3 rrorperrrHocrefi z:uepeHnfi. Oco6yro

Bax{Hocrb gro l{Meer Anfl usrraepenufi BoJrbraMrrepHbrx xapaKTepucrurK

uccJreAyeMbrx KaroAoB Ha paspa6oraHHoM o6opy4or aHuvr.

3. B 4accepralllIoHnofi pa6ore yAeneHo 6omuroe BHr4MaHue c^ra1ulbHocrn

xapaKTepurcrLrK kIccJleAyeMbrx KaroAoB. [m xapaKTepr43arluu sroft Berr4rrlrHbr

I4crlonrcyerct repMI4H (AJII4TeJrbHoe BpeMr pa6oru KaroAD). Bpel,rennar

HeorIpeAeJIeHHocTb sTofo TepMr,rHa He rro3BoJrrer oAHo3HaqHo cyAlrrb o

cra6unrHocrtl tIccJIeAyeMbIx KaroAoB B corrocraBJreHlru c y)Ke Lrclonrcyroulr.rMlrct

Ha rrpaKTr{Ke KaToAaMu.

4. [ycceprar\Lrfl HarlucaHa aKKyparHo, Ho Bce )Ke yA€rJrocb naircu orteqarKu.

Hanpuuep, Ha crp. 113 (eropar crpoKa Bbrrue plrcyHKa Nl 62) , BMecro cJroBa

(Lr3MepeHuro), cJreAyeT qr4TaTb ( I{3MeHeHI{Io).

CAelaHnrre 3aMeqaHl4r He cHux(arcT o6rqefi rroJro)Kprremofi orIeHKLr

Al.,Iccepraqvu. lIocraBJIeHHat IIeJrb 6una AocrlrrHyra) a salLarrv r{ccneAoBaH4fl

BbITIoJIHeHhI B nonHoM o6reue. B pa6ore [peAcraBneH 6omurofi o6reu



SKClepLrMeHT€LrrbHbrx AaHHbrx, LrHTep[peTaIJLrfl, KOTOpbIX IIOATBep)KAaeT

o6ocuoeaHue BbrBoAoB vr roBoprrr o BbIcoKoM HafIHoM ypoBHe pa6omr 14

xn al lr fi w r a\vrkr c o rrcKare Jrt.

Cuuraro, qTo pa6ora fopo,4eqroro fllaurpnx BlaAuultpoBnqa

(MI4KP OC TP YKTYPI'IP OB AHHbIE MACC[,IBbI YfJTEPOT{bIX

FIAHOTPyBOK [nfl, ABTOSMI4CCI4OHI{bIX KATOAOB) orBerlaer

rpe6onanvrflM) rrpeAbrBJr{eMbrM BAK K AI,IccepraIILrtM Ha collcKaHue yueHofi

crerreHu KaHAI{Aara HayK, a ee aBTop, fopoAerlrufi [vrurpufi Bla.4uuzpoBnq,

3acJryxrlrBaer rrplrcyxAeHlrrr crerreHu KaHALIAaTa Su:uro-MareMarllqecKl4x HayK

ro cneqrallbHocrll 02.00 .04 - Qurzue cKafl. xvrlr.vIfl .
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