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na anrope(fepar Ar4ccepra{r4rr 3axapona flanna Cepreenuua <3$(ferr o6parrnroro

nepeKnloqeH t 3neKTp[cecKoE npoBoa]t\4ocrp! B ToHI(-!{y- fi[eurax Fecrex uoMerpu qecKoro

oKcr4Aa KpeMHRr), fipeAcraBneHnoft na cor4cKanne yrenoft crenenv r.au4u4ara 1plr:r,rno-

MareMarr,rqecKr.rx Ha)'K rro ctreqtrirJrbnocrtr 05.27 .01 - TBepAoreJrbHalr sneKTpoHr4K4

pA,n rioa rekr-nnHHkre r.nvTr.rt{eHTT-l. TrruKpo- H Eaq41.!e(TFounca, nplt6opu Ha KS1IHToBbD(

st|<ferrax.

I4ccre4osarerucrar pa6or4 orpar(ennas r asropeQepare ,rycceprarluu 3axapona lLC.,

aJ(ryzur6Ha B paMKax coBpeMenur,x reHleq.rfi pa3Br-Mr Mr{Kpo- rr HarrogneKTpontrKr,r. (Dasorrre

nepecrpofiru, [poucxoArrq4e B HecrexuoMerpnqecKoM oKcrrAe KpeMrrrir uog 4eficreuerrr

pa3nllrrHbD( nos4eficrnr.d ll trpuBoAtqrle K trotBJrer lro KpeMHIieBrff l{aJroKpr4crzlJrJrrrroB,

no3BoJrrror co3AaBarb He roJrbKo nepcneKTrBnbre upn6opu otrToSJreKTponrrKr{, Ho rr yKa3lrBruor

Ha Bo3MoxHocrb LBroroBJIeHr4rr cBepxlnorrrr,D( 3JreMeHToB 3HeproEBaBI4 cl{Moi4 naMflTv,

o6na,-qarorqllx srrcorofi coBMecrr.rMocrbro c pacnpocrpanessofi rexrro:rorr.refi rpeunuenofi

M[Kpo3neKTpouuran. Kar 6ruo norasauo pauee Yao et al-, eneueurrr pesucunHofi narrr.rrr.r

(ReRAM) Ha ocr{oBe rorrKrrx rrJreHor( SiO* o6nagaror He roJrEKo Hr.r3Kr4M sHeprolorpe6neuuerr.r

rl srrcoroft cKopocrblo 3utr rclr, Ho r{ rro3BoJulror peiulr{3oBar6 MHofoypoBueByo norlrKy, qro

oco6enno aKTyzurbHo B cBere fipeMr{TeJrEHoro pa3BETtr{ BbrrMcJIr.ITeJrbr{bD( ycrpoficrn }I cLIcreM

Ha ocHoBe lrcKyccrBerrnbD( nefipomrlx cerefi. Kponae roro, cpaBHr4Te;rbuo npocrzur

KoHcrplrq[r 3JreMeHTa na.M.f,Ttr ReRAM tro3Borser EHTerpupoBarr ee B MEoroypoBHeByK)

METAJIJII'BAIII4IO COBPCMEHHbD( ITTETPZIJIbHED' CXEM, CO3AABAJI NPU 3TOM TPEXMEPHbIE MACCI{BI,I

lH eproHe3aBHcr.rM6D< 3arroMr.rHzrrortrD( ycrpofi crB.

Telr ne MeHee, He cMorpr Ea BcecropoHHee r{ccJreAoBaxrle g(bOeKTa o6parulroro

lepeKrroqeH[s enercrpn:vecxoft qpoBo.ryrr,rocrr{, nexalqefo B ocHoBe nplrHqlrna pa6onr
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ReRAM, Ao crlx nop ocraerc.f, He tcHbrM MexaHr43M o6pasonanru r,r ucqe3uoBenas

JroK:L'rr43oBar{HBD( KaHrrJroB npoBo,qlrMocrl{ B ToHKux nJrerrKax SiO*. Pa-:pa6oralHEle Ap}TI'IMr{

aBTopaMu MoAeJM p$r4crl4BHoro trepeKrrorleHtrr ue cnoco6nrr a,qeKBarHo o6:srcnurr,

Halpr4Mep, ra6rnoAaerryro 3aBIrcIrMocrI' trpoBoAr,IMocrrt tonrofi rurenror SiO* or fiapaMerpoB

npr4ruIaAElBaeMbrx SJreKlprflecKrrx IrMrryn6coB.

Ocnosurft{ pe3yJrbraroM a[ccepraql,Iouuoro trccJreaoBauut, 6e3ycnoBuo, o6:ra,4aroqlrlrl

nayruoii uonusnoft, cneAyer cruTarb lpenouenonoruuecKyrc 14 KoJll{qecrBeHr{yro MoAeJIb

<pa:onrx nepecrpoeK, rrpoficxoAtryx B Hecrex[oMerprrqecKoM oKcIrAe KpeMHlll,

paccMarpr.rBaeMoM KaK uepecrnqeunrui tneplFlfi pacrBop KpeMHrrs B Marpltqe

crexr4oMerpfiqecr<oro SiOz. Paspa6orarorar MoAeJrE rro3BoJmJra He roJrbKo orll4carb 3Bonrorlulo

cI4CToMLI KpeMEtreBbD( g(fiOSeHd B Marpr{qe oKcr,rAa, Ho Ir trpeA}'raAarr' cocTotnl',Ie

3NEKTPI4qCCKOtr IIPOBO,4'TMOCTI{ AKTI-IBHOTO MATEPUZTNA B 3ABI4CI{MOCTII OT XAPAKTEPI'ICTI4K

Bo3.qefi crBlroq[x gneKlpEqecrurx rutrynlcoB.

llo:roNennq ,4rcceprallru, Bbtrrocr.IMrle Ha 3aryTy, o6nagaror sa) nroft HonzsHoii u

noarruqecxofi gnar{rlrMocrrro.

Cpe4N ue4ocrarroB, BbIrIBJreHHrx rIpI{ u3yr{eHr4r4 anrope$epar4 crMTaIo Heo6xoAI4MbIM

oTMerr.rTb cneAyrcq[e:

1. B paspa6oraunoft uo.4en[ gBorK)IIqg pa3veFlR $i-raunrnr.rn'rannu.rnn (rracrepoR)

ucnoJrr3yrorcr KonqenTpaquu npe,ruonaraeMbD( runoB ToqerIHbD( 4et[ercron. OAnaro n

anrope([epare ne o6cyxgarorcs cnoco6rr oqelrKll BeJrl{ttrln cso6oAnoft 9r{eprru{ rx

o6pa,'ora-aur, qro a6cororno :eo6xo.rg-ruo ws Br,rtucJreHr,rt KonqeHTpaillrfi B

KBit3rtxuMl4rrecKou npa6:uaxerunr. He cosceM tcuo, trorreMy crzlno Bo3MoxHEIM TaKxe

npere6pexenue 3apsIoB6IM[ cocrotrrl]ulMl'I oto6parrsr'rx 14oB Toqeqrrbrr( Aeifexron.

2. I,Is ugJroxeurrr n amoperpepare rpy,uro nolrtr6, IracKoJrrro Boc[porr3BoAItMEIMIr

rBrrrorc.f, na6mogael.rrre n pa6ore e$Qerru (crrl., nanpm.rep, 4arrnsre prac.7).



leM He MeHee, yKa3aHH6Ie HeAOCTaTKI'I HI,ICKOJTbKO He CHII]I{aIOT IIeHHOCTI.I [peACTaBneHIIOrO

r{ccJreAoBarrtrr. HaAnexaqee KaqecrBo anrope(pepara rro3BoJrrer BbrcoKo oueHr{Tb

ruccepraqr.ro 3axapona fI.C., orreuaroqyo ncerra rpe6orarrrnra BAK, npe4:rrurreMBrM K

Ar,rccepraqr4rM Ha coucKzlur{e yuenofi crenem KaHrFr{ara (f r,rsuro-ua:rerrarruecrurx Ha}'K no

clequdrbuocrr4 05.27.01 - TBepAoreJrbntur gJreKTporrrrr4 paAnogneKTpouulre KoMrroHeHTbr,

Mr,rKpo- r.r HarrooneKTpourrra, npu6oprr Ha IGanroBbD( s(p(fercrax. Cau arrop HecoMHeHHo

3acJTDr(HBaeT IIDUCBOeIItrT I{CKOrrrOfi VSeI{Ofi CTeIIeEr.r.

flpo$eccop r<a$e4prr <MarepuanoBeAer{ue)

KaryNcr<oro r[znuana $e4epaJrbuoro rocyAapcrBerrroro

6ro4xernoro o6pa:onarenruoro yrpexgeHl4t

Bbrcmero o6pa-ronarrr.rx
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