
3AIf,IIK)IMHIIE
coBera IIo 3arqure Ar,rcceprallufi A 02.15.03 flpu )qpexAeHuu o6pa3oBaHl'lt (EenopyccKrfi

focyaapcTBeHqElfi yHnBepcfiTeT r,rn$oprr,Iamru I{ paAfio3rel(rpoHr{(x)) no AI'IccepTaIItlI
Hanrnaftro Onera IOprenrua <<(Dopuuponauue ug ragonofi Qarrr tlyrxuzouaJlrHbD( cJIoeB

cy6uurponnrx crpyKTyp rrnTeryaJrBHErx Mr,IrpocxeM rra ocnoBe KpeMH[D), [peAcraBJleHHofi
Ha colrcrauue ]ryenofi ctenenr,r KaH,rylgara rexrrFIecKID( HayK rro cIreqr,ranrHocrll

05.27 .01 - TBepAoreJrbHar gner(IpoEuK4 paA[o9rercrpoHHbre KoMnoHeHTbI, M[Kpo- I4 HaIrogJIeKTpoHr,IK4
npu6opu na roauronm< e([([errax

Coorsersrsue AllccepraqlIl,r cIIeUI,|aJrbHocrIl rr orpacJrrr HayK[, IIo KoropblM fip[cyt(,qaercfl
yrreHafl sretreHr. ,{ucceprauur HarusafiKo Onera IOprennva flBrcgrct curMocrotreJlbnofi saKor'renuofi
Haffio-[ccJreAoBareJncrofi pa6orofi, coomercrByer rexnlsecrofi orpacfir nayr u rpe6onanu.mra BAK

Pecny6nurr,r Eenapycr, [pe.qbrBJrreMbrM K ,4rrccepralluoHuru pa6otau Ha coucKalrrre yrenofi crenenu
KaHA[Aara rexur,rqecKr,rx HayK rro cneqrraJrbuocrrr 05.27.01 - TBepAoreJrBHat gJIeKTpoH]rKa,

paAfiogrercrpogHEre KoMrroHeHTbr, Mnxpo- r,r rraHogJleKrpoHrr4 npu6opu na rnanronrrx etf$errax.
Hay.ruufi BKnaA corrcrarenfl B perneHle nayrnofi 3aAaqlr c oqenxofi ero 3gaquMocrlr.

Hayrutd BKJIaA cosror,rr B ycrarroBJreHlrra sarouorrrepnocrefi t[opnar,Iponannr i[ynr{vonarnnrn< c-noen
rroJrrrKprrcraJrJrrrqecKoro KpeMHrrr, Jrer4poBaHHbrx B rrpoqecce pocra $oct[oporu (IIIUIO), MarpI,IIIbI
HarroKpr,rcralrJroB Ge, cnoes romifparvr4 crrJraBoB rperlrnuft-repuanrfi. Ilparnrrecrar 3HaquMocrb cocroI,t:r
n paspa6orre r,r aneAper*u.r B nporcBoAcrBo rexrroJronFl@KlD( npoueccon r[opnntponar s Molcol"floHemrofi
r6onfi$u KaHaBKaMn, 3a[oJrI{eHHErMr{ ,u,r9JrerflprmoM, lt LffroroypoBHeBoft pa3Bo,qs,I [IrrerpaJIBHt'D(
uncpocxeu (I4C).

Konrperurre nay.rrrbre p$yJrbrar6r, 3a Koropbre corrcxarctrrc nroxgr 6trrr [pucT)4qeHa yqeHafl
crenegb. Concxarelr 3acJryxr,rBaer flpr.rcyxAeuut yrenofi creneuu Kau,u{Aara rexHugecKllx HayK Iro
yrasannofi clequanluocrll 3a HoBbIe HaylIHo-o6ocHosaHHEIe pe3yJI6TarEI, BKJlrctqarctrg,re:

- ycrztrroBJreuHrre 3aBr.rcr.rMogru SHeprm,r aKTraarurr [poqecca oco(Aennr ruenox flKJI(D or

orrrorueHr r o6rerr,trro< rroroKoB PH:/SiH+ (y), cocrorrryre B )MeHBIIreHuI,I suepn4tr aKTIIBaru[ c 1,5 ,qo
1,32 sB npu yBeJrl.r.Ieur.rfi y or 0 Ao 0,001 n npouecce ,wyxsramfitroro ocaxAeHrll nnenor fIKJI<D, wo
o6ecne'msagr cuuxeul,te rxepoxoBarocrr{ rroBepxgocrrr ITJTeHKI,I ao 2,1 nu rr yAeJIBHoro conporl{Meu[t ao
600 - 1000 urOrr,r'crv;

- TexHoJromqecK,rfi uapurpyr coaAarurr MaTpr,rr.Fr Harrorcpr,rcraruron Ge, rHKop[opupoBaHHEx B oKclu
KpeMrrr{r cerperaryroHHlrM orrecHenneru arouor Ge (ppoHToM oKI,IcJIeHI,It SiOz/Sir-'Ge,, uo rparuqau sdpeu
npu repMr.rqecKoM oKr,rclleHnr,r cJrot Sir-"Ge', rroJryqeHxoro xr,IMI,IqecKLIM ocaxAeHleM r.rg ragorofi t[aru, Yro
rro3BoJrlrJro noJrywrrB MOll-crpyrrypu c rrrarpuqefi lraHorpltcrarrnoB Ge, o6naqaroIq,Ie rucr€petlcoM
ronrrsap44lro< xaparrepr.rsrr{K 1,7 - 1,8 B u rrrotrosrrro toxon yre.n<n (1,5 -2,2)'10-* A/uto,t';

- 3aKoHoMepHocru $oprr.ruporau[r Me)r(KoMlroHermroft nsornurr, B(JIIormIouue 3arloJtrteHl,Ie
KaHaBoK oKcrAoM fpeMulrr, ocar(Aeuuoro npr,r cy6an'aoc([epxoM aaBneHu]r rr rro3BoJrrrolu{e yMeH6IrMT6
urfipruy MerrKoMrronerrrHofi usonflu[ c 0,75 ,qo 0,5 moa, cHrrlarE Brrcdry mfloJloflFlecroro perne(pa c
0,25 rr,rror ao 0,02 - 0,05 rraro.r ,qns I4C c npoercnrrnvru nopuaruu 015 - 0,35 uror;

- sKc[epr,rMerrratr6Ho o6ocHosaEr6re p€Do \iGI ifopunporalflrr oroen noru[parr,I4 o6ecne.unator4,re
ifopnruponarue o,qropoAnoro 3apoAF,IlneBoro clor rorn([parr,r4 flcK;troqeufie o6pa:onamlr rrycror B
KOHTAKTIIED( OKHa)! qTo NPI4 I,ICTIOJIb3OB:UIIIU CI,J'JI\ AA I{ IIONXIIXAA T TAIIA IIO3BOJI'ET Co3.qATE ABYX- Il

TpexypoBrreBEre coe4ureunr cy6nauxponnrn< I4C c xomarfirrrMrr cofiporlrBneHl,Irutl MexAy ypoBIUMu - He
6onee 24 Ow/vrrlli, a K aKTEBHrIM o6nacrnr,r u uornrxpemmo - ne 6onee I 20 Ol"r/runf,

rrro B coBoKynuosrr,r BHocI{r BKJTaA B petneul,Ie aaxcrofi naymofi n nparcmvecrofi sa,Aa' no
paspa6orre rexnoJron4rrecKrl( npoqeccoB co3,qau[t cy6mncponnro< flpylcryp wrs l4C c npoeKTH6IMI,I
uopuaruu 0,25 - 0,35 rrrna n Pecrry6rnnce Eermpycr.

Pexouenaarluu no [cnoJrr3oBarr[rc pe3ynbraroB nccrreAoBanur. Pesynlraru uccreaoBaHlift
BHeApeHbr Ha OAO (IIHTE|PAJI> - ynpaBrlnlo_ aHvs. xonAuHra (ITIHTE|PAJI)) B
rpor,r3BoAcrBo kIC c [poeKTHbIMH HopMaMz 0,35 Hax Ar.IaMerpoM 200 n,trra, a raKxe
M o ryr 6 urr lrcrroJrb3 oBaH bI opraH H3 arrr4flMr4, AcrBoM cy6vrurpoHnsrx IrIC.
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