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OT3bIB BE,trYIIIEI{ OPTAHII3

(Duguro-rexnoJroruqecKoro r.Incrl4Tyra Poccufi croft aKa,ueMI4I4 PAH)
Ha Ar4cceprarlr4onnyro pa6ory 3axapoaa flaaaa Cepreenr.ra <3tpQem o6paruuoro
nepeKJrroqeHr{r s;rertpnuecxofi npoBo,4l,IMocrx B ToHKI,rx nreHKax
Hecrexr,roMerpr,rqecKofo oKcI4Aa KpeMHIrt) rro cleqxaJrbHocru 05.27.01

TBep.qoTeJrBHat SJIeKTpOHI,IKa, paAr{O3neKTpOHHbre KOMIOHeHTBr, MnKpO- ]r

HaHo3JreKTpoHr4Ka, nplr6oprr Ha KBaHToBbIx sQQerrax, [pe.qcraBJleHHyro Ha

cor4cKaHr{e yreuofi crefleHu KaH.ql4nara (pusuxo-uareuarI4qecKLIX HayK

,{uccepraqaonnar pa6ora II.C. 3axapona nocB.sIeHa r{ccJIeAoBaHr{Io

stp(perron crauroo6pa^rnoro o6paruuoro u3MeHeHr{t 3neKrplrqecKofi npoBoAHMocrI4

B TOHKOIneHOIIHbIX CTpyKTypaX HecTexl{oMerp[qecKoro oKcvAa KpeMHrrt.

Arryamnocrr nrr6paHnofi TeMbI o6ycloenera Bo3MoxHocr{Mr{ npuMeHeHlrt

r4ccneAyeMoro ssQerra ArA cosl.ar|i]/l'. ycrpoficrB gHeproHe3aBr{cuvofi peauc:runuofi

rraMtTr,r. HeCrr,rOrpa Ha 3HaIII{TeJIbHbIe yC11eXIl B pICCJISAOBaHU;D( [epeKIIOqeHI4t

npoBoAr{MocTI,I B oKCI{AaX flepexo.qHbrx MeranJIoB, B Hacrotrqee BpeMt oTcyrcrBylor

o6ulerpnsuannue MoAeJIlHbre npeAcraBJrenl4tr, no3BoJltrouue o6tqcHrr

na6;toAaerrlrte oco6eUnocrra SQQerra B IIJIeHKax HeCTeXLIoMeTpI4qeCKOro oKCI4,qa

KpeMHr4r. Taxlrru o6pa3oM, TeMa pa6orbl aKTyzrnbHa c rotlKr4 3peHl4t

Qyn4arr,renranrHhlx 3aAaq MaTepI{U}JIOBeAeH[f,, a B6I[OJIH9HH6I9 [ccIeAoBaHI'Iq

o6naAalor 3Ha.rfi Mofi Ha)rqHofi nonragsofi '

,{uccepraquonuat pa6ora cocTol4T lr3 BBeAeHI,It, qeTblpex rJIaB, 3aKJIIOTIeHI{',

cnr4cKa coKparqeHr{fi, cnr4cKa pa6or, ony6lraroBaHHbrx no TeMe AvccepTal\lfil, CflIIcKa

rlr4Tt4pyeMofi JllrrepaTypbl us 123 HahMeHoBaHI'Ifi, [pI{JIOXeHI4' U CO4epxUr 160

crpaHrrll. B ToM tII4cJre 85 pr,rcynroa u 6 ra6tur1.

B nepnofi rJraBe npeAcraaneu o6sop Jrl4Teparypbl no npenMery I4ccJIeAoBaHIlt -

loApo6Ho paccMoTpeHEI fiy'nvKawv, nocBtIIIeHHbIe 3KCnepI'IMeHTaJIbHOMy x

Teoperl4qecKoMy IIccJIeAOB€lr {rc slpQerra o6parnrr'toro llepeKrloqeHzt

+ !: :-



npoBoAr,rMocTr4 B ToHKorrJreHoqHbrx cTpyKrypax c oKcxAoM KpeMHI4JL oCo6oe

BHr,rMaHrle y,4eJreHo eQQeluar,r, na6nroAaeuuv B HecTexr,roMeTpr.rqecKoM oKCHAe

KpeMHr{fl, I{ He npucyIquM oKcLIAaM Apymx Marepl{anoB. Aaropola paccMaT p[BaeMofi

Ar.rcceprarlr4la npoBeAeH rJly6oKnfi aHanl'r3 cylqecrBylourrx MoAenefi eQQerra'

flora:ano, qro npeAcraBneuHble B nnreparype MoAeJII't' s noruoft Mepe He MoryT

oflrrcaTb sa6moAaerrtrre 3aKoHoMepHocru s(p(perron o6paruruoro [epeKJIIoIIeHI{t'

HAIPI4MCP, BJII,IJIHI4C AJII,ITCNEHOCTII

I'IMNYJIBCOB X TEMIICPATYP T.

(pponroa yrpaBntroqtx sJIeKTpI4qecKI'Ix

Bropa.s rJIaBa nocBtlqeHa nocrpoeHl'Iro MoAeJII{ sQQerra o6parl'IMoro

nepeKjrlorleHl{t npoBoAr{MocTn I'IHAyIIITpOBaHHOr 3nerffpoQopMoBxofi Qase

HeCTexlrOMeTp[qeCKOrO OKcI4a 4peMHIax. PeSylrrarrr MOAeJIIIpOBaHUS KaqeCTBeHHO

II KOJII{IIeCTBeHHO COIIOCTaBJIeHbI c 3KCIIepUMeHTanbHBIMI',I pe3yJIbTaTaMI',I, KaK I',I3

Jrr4TeparypHblx LtcToqHI{KOB, TaK x [oJryqeHHbrMI'I aBTOpOM pa6oTr'I flI',Ir{HO'

B TpeTbefi raBe pa3pa6oTaHbr KoHcTpyKTITBHBIe II TexHoJIOIUqecKI4e

[pI,IHIII4IbII,I3roToBJIeHI,l'cTpyKTypgJIeMeHToBxpaHeHI'JIHaocHoBeoKcI{Aa

KpeMHr4Jr, r,r3MepeHbr r,rx sJreKrplFrecKr,re xapar(IepucTl4Kl.I. flpeAnoxeHa cTpyKTypa

cnOCO$ r{3fOTOBJIeHI4l 3iIeMeHTa IIaMqT}I, B KOTOpOM He Tpe$yeTgt I'IC1OJI63OBaHI'Ie

BaKyyMr4poBaHH6rx KopnyooB. 3nerrlesrrr pe3r4cTLIBIIOfi IIaMtTI.l c cy6MI'rKpoHHbIM

TONOIOTI4IICCKI{M PA3MEPOM 0,6 * 0,6 MKM NOJTT{EHBI ABTOPOM BTICPBbIE'

B uerreprofi raBe BbrIIoJrHeHo IrccJIe.qoBaHI4e crpylcyp oJIeMeHToB rauflTu'

npeAnoxeHHbrx aBTOpOM. Ha ocnose BbIIIOJIHeHHbIX I'I3MepeHI fi nonrleHa ql4cneHHat

oueHKa pa3Mepa (pnnarueura, orIeHeHo ero yAeJr6Hoe 3JleKry)I{qecKoe col]porl'IBneHI{t,

ycTaHoBneH MeTaJrJruqecKufi xaparrep TeMnepaTypHofi gasucfiN,IocTl'r npoBoAI4MocTI4

sr.r:raveura, 4poBeAeHo r,rccJreAoBaHr4e MexaHI43MOB nOTepI4 JIOrUqecKIax cocTotHI4i.

flparrrmecrar 3Haql'IMocrb pa6orbr 3aK;Iloqaerct B ToM, qro rIoJIyqeHHbIe

pe3ynbrarbr uoryr 6urr [pIlMeHeHEr npu pa3pa6orKe rl u3roroBlreHlln crpyKTyp

pe3l,rcrrrBHoft naMtrI'I' Arropou noJryqeHa MoAeJrb, aAeKBaTHO OnUCbTBaIOIIIaJI

Ha6[IoAaeMbIe s$Qerru. Kpoue roro, flpeAnoxeHa KoHcrpynlllfl 3JreMeHTa fiaMsru

Ha ocHoBe I,IccJIeAoBaHHoro B pa6ore s(prferra, 3aurmIeHHaJI na'rentou' Baxuo



orMerr4Tr,! rrro aBTopoM 6rr,ru nocrasneHbr ?Kc[epr4MeHTbr noATBepxAalourl4e

rrDaBr{JrbHocrB BbIBo.uoB nocrpoenHofi I,IM Mo.ueJlrr.

flory.reunrre aBTopoM pe3yJrbrarbr uoryr 6rrrr r4crronr,3oBaHBI npu pa:pa6orre

rr uccJleAoBaHrrr4 HoBbrx 3 eMeHToB perucrtrnnofi IjlaMATu B opfaHl43allu.sx PAH,

npo$ralruux opraHr{3aulux enerrpouuoft npoMbllxneHHocrra: @TI4AH PAH, I4OII

CO PAH, OTI4 r.rv. A.@. LIoS$e, AO (HLII{M3), IIAO <Murpon>.

Cre4yer orMerrlTb 6o:ulr)'ro [poAeJraHHy]o pa6ory 4uccepraHTa B o6nacrpr

MareMaTr,rqecKoro Mo,ueJIupoBaHI4JI I,ICCJIe,qyeMr'rx crpyKTyp, rocraHoBKe

3Kcnepr{MeHToB, B Koropblx 6u,ru onpegereHbl KrIorreBBIe napaMerpBl efi$erra

nepeKJrloqeur{Jr B crpyKTypax Ha ocHoBe SiO*. Baxno, qro Bce lroJre3Hble

TexHr4qecKr,re pelreHr,r.r{, BBITeKarorIue ne pa6oru, 3arl[ IeHbr nareHToM PO, cos4an

gefi crnyroqufi 3Kcnepl,IMeHTaJmrufi o6pa:eq .rqefi KI4 naM{TI4.

OAHaro B xoge o6cyxgeuur pa6orr'I 6rrn nHssreH I{ ptq HeAocrarKoB'

Koropbre rraoNno cQopuyJIl4poBarB B BI{,qe cJleA}'rorqux lavevaHr'ri : :

1. B nocrasreHHofr sa,qaqe MoAeJIrrpoBaHI'I fl. ypaBueHlal nnt MacconepeHoca tl

TeuronpoBoAHocrll cne,qoBatro 6rr peuarr B BI4Ae crrcreMbl, TaK KaK ptA [apaMerpoB

B Hlrx B3aHMOCBt3aHbI, Hanpl4Mep, cKopocTb 3MI4OOI4II qacTI'Iq I{3 K,'IaCTepa, BxoAtqall

n .4ra$(pyruonnoe ypaBHeHr{e, ecrr (pyurqvr reMreparyphr. B voAeln He yqreHbl

cyUIecTBeHHhIeTeMuepaTypHble3aBxc}IMocTHnapaMeTpoB,BXoA'IqxXBypaBHeHI{':

3neKTponpoBoAHocTI4, TelJroeMKocrl4, xosQozqr'renTa relJIoIIpoBoAHOcrI'I, a raKxe

xoeSSraqr.reHra auQ$y:uu. flosrovy, no HarlreMy MHeHHro, nonyqeHHbre pacqerHble

3HaqeHr,r, TeMlepaTypbr n (funaveure [p!r rrMnynbcHoM HarpeBe npeAcTaBJ]t]oTct

3aBbr[reHHbIMI,I (1400 "C - pex[M npeAnJIaBJreHItx rpeunur)'

2. B o6rqev cnyqae HarpaBJreHI4e Ir cKopocrb MacconepeHoca npu .qnQQy:uu

onpe.qenreTcs tpanueHToM Xr{Ml{rrecKoro noTeHIII{aJIa. B crolg cJIoxHoM o6r'erre c

HaHoKracrepaMr{ aBTopy cne,qoBaJro 6rr yuecn B pacqerax He roJIbKo 4utp(pysurc no

rpaAr{eH'rry KoHIIeHTpaquI4, Ho I4 MacconepeHoc B cropony 6onrrueft KoHIIeHTpaIIuu

nbrusu norepxHocrl4 pa3Aena Qas (r'rsnec'ruroe tBrIeHI4e <4r'rQQysun B ropy)) - uphill



diffusion) npu KJracrepr43arl[[ KpeMHr,rr, a rarxe BJrr.rrHHe na 4n@(fy:uro

MexaHr4qecKr4x nanpaNeur,rfi, Bo3Hr4Karoulux n (fvnarr.renre npr4 xMnynr,cHoM HarpeBe.

3. He yrreno BJrr,rrHr,re 3Haqr4TeJrbHbrx 3neKTpvqecKI,IX rroJTefi B AltgJleK'lp Ke Ha

MexaHr.r3M nepeK!'rroqeuut [poBoAr4Mocrr4 S iO* peNuue garucu.

4. He npoBeAeHbr r4ccJreAoBaHr4r 3aBr{cr4Mocrr4 eQ$erra o6paruMoro

nepeKJrroqeHr4r npoBoAl{Mocrr4 B Hecrexr4oMerpr4qecKoM SiO* or reMneparyphl

sHe[Hefi cpeAr,r u roJrrrlrlHbr aKTr,rBHoro cJror, qpeAcraBJr.trrorrlue rax reoperuuecxlrfi,

TaK 14 npaKTr4qecrufi unrepec.

5. Kaxercr He BrroJrre y,qa.rHoft TepMr.rHonofl4r (ToqeqHbre geQerru B TBepAoM

pacrBope>), npr4MeHeHHzu K aMopoHoft @a:e Sio*. Toqeqnufi 4e(perr npeAnoJraraer

HaJII4qI{e KpI,ICTarrI,IqeCKOI,I perneTK[.

Hecrtrorp.a Ha orMeqeHHbre He,qocrarrr.r, Avrcceprallr{oHHiu pa6ora 3axapoea

lLC. npousrogl4T rroJloxl{TeJrruoe BrleqarJreHr{e u tBJlterct 3aBepIxeHHLIM HayrIHbIM

r4ccJreAoBaHr4eu. Teua pa6oru floJlHocrbro coorBercrByer nacnopry Hay'{Hofi

cneur4iurbHocru, no xoropoft npoxo,qrrr 3aullrra, a pe3yJlbrarBl Al4cceprallrrl4 I4MeIor

BaxHoe Ha)^rHoe I,I npaKTl4qecKoe 3Hai{eHlre. cuuraerra, 'rro pa60ra Br,IIroJrHeHa Ha

BhrcoKoM ypoBHe, oTBeqaer BceM 'rpe6onanu-rlrl, npeAbtBJIteMbIM BAX K

rasAuAarcroft Auccepragpr Ha col4cKaHxe yr{eHbIX creneuefi cofJlacHo n.9

<floroNeHI4f, o npucyxreHl4l4 ) {eHlrx creneH efr >l. yrBep)I(4eHHoro rocraHoBJleHueM

flpanurerrcrna P@ (J\lb 842, or 24 cetrn6pt 2013 r'). AuropeQepar AocrarorlHo

rroJrHo r{ rcHo o rpaxaeT coAepxaHr.re Ar4ccepTarlr4oHnofi pa6oru, a ocHoBHbIe

ny6ruraquu Iro reMe nvccepra\ur B norHofi Mepe pacKpbrBaror ee cyrb' Buno,4u u

rroJroxeHr4r, BbIHeCeHHbIe Ha 3aIIUlry, nOnHocTI'IO COOTBSTCTByIOT nOCtaSIeHHofi

3alarre AuccepTaIII4r{, O6OCHOBaHHO CJIeAyIOT I43 pe3yJIbTaTOB npOBe.4eHHOfi anropou

pa6oru. Crour orruetarr cnoco6nocrv aB'topa, KaK K npOBeAeHI,IIO sKCnepI4MeHTa,

TaK r4 K BhrrroJIHeHUIO TeopeTr4qecKr{x pacqeToB, a TaKxe .flcHuft ctllJlr u3IO)KeHltS

DC3VJIbTATOB.
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Pesyrurarn Ar.rccepraul,IoHnoft pa6orrr 6rrlz paccvorpeHbl Ha HayqHoM

ceMxHape OTI4AH PAH <fIepcneKTLIBHbre rexHoJIorI{Il u ycrpoficraa Mr{Kpo- u

HaHogJreKT poHr,rrs,r> 16 xunapn 2077 r., a Hacrotlqufi or3blB 6nn ogo6peH ua

3aceAaHr{r{ V.reHoro cosera @TIIAH PAH 19 r'nnapr. 20lT r., nporoKorr Ns 1- 17.

Cuuraerr,r, qro 3axapon llager Cepreenuu, 6esycronuo, 3acJlyxl{Baer

npr4cBoeH[r eMy cTeneHr{ KaHA]:lAaTa rpu:uxo-uarevaTl4qecKr{x HayK rlo

cfleqr{aJrbHocru 05 .27 .01 - TBepAoreJIbHaJI 3JreKTpoHr{Ka, paAI4o3neKTpoHHr,Ie

KoMrroHeHTbr, MrzKpo- x HaHosrelcrpouura, npu6oprr Ha KBaHToBbIX e(pQertax.

Otgun cocraszr:

ran4. Qus.-uar. HayK, c.

J4tL,/,"'-

CseAeHus o Jrr4ue, yrBepAI,IBIxeM orsrrn: Jlyruuen Blaguur'Ip Oegoporuu, 9n. ropp.

PAH, a-p Qu:.-uar. nayr, Bprao nrpeKropa OTI4AH PAH, aapec 117218' Poccua, r'

Mocrna, HaxlrMoscKrfi npocn., 34, Ter.: +7 (499) 129-54-92' e-mail:

lukichev@ftian.ru

cneAeHuq o cocTaBr{TeJre oT3brBa: MsroHrrrax Angpefi Baneprenuu. ran4. (pul.-uar.

HayK, crapllLuir uaytrufi corpy,qHl'rK ;ra6. Murpocrpyrrypr{poBaHl4t u

cy6varpounnx npn6opon, alpec 717218, Poccraa, r. Mocxra, Haxuuoncxufr pocn.,

34. Ter.: +7 (499) 129-56-08, e-mail: miakonkikh@ftian'ru

u. c. na6. MCCI M-troHrKrax A.B.


