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Ha aBTopeQepar.qr{cceprarlru HanrlBafiKo Onera lOprear.rva na reruy:

<@opunporarrue n'g rasosofi Oag' rDynru{oHanrrnrrx cno€s cy6ruurponrrrx
crpylcryp [rrrerpaJlBHblx MrrE)ocxeM Ha ocHoBe KpeMuur>r, npegcraanenuofi

Ha coucKaHlle yq€nofi creueru Karrrr{Aara rexHr.rqecKfix Hay( IIo cfleq]raJrBHocr[
05.27 .0 1 <Tuep4ore;rruar gneKrpo'r.rKa, paAuo"neKrpoH''re KoMrroHerrrhr,

Mr[!po- rl HarrogneKrpoxuxa, npu6opu Ha KBarrroBbD( 9Qr[enax>

,{uccepraquoxuae pa6o, a HaJrzsafuo o.Io. uocsrqexa parpa6crrre 14 [ccJreAoBaHr{K)
KOMrUre(Ca HoBETX TexHoJromrecKrD( UpOUeCCOB qpo[3BoACTBA Cy6urmpornwx
NHTEIPAJIBHETX MI'fl9OCXEM (I4MC) NA OCHOBE 4PEMHIT', UCIIONBYIOqIrX HOBbIC MCTOAbI
pearu3allu[ MexKoMrloHerrrHofi ugonrrlrn Ir MnoroypoBneBbrx MeraJUrr4r[poBaHHbD(
coeArxenafi r o6ecnequrarcqrD( rulaHaprf3arluK) ronoJronflrecKono pemerfa. B
antopeQepare Ha ocHoBaHr{n IIpoBeAeHHOrO aHaJrr8a HayqHo-TsxH[qecrofi nrrreparypr,r
cQopuynrporaan qqrrD Ir 3aAaqx zccne40uarnfi, .4ocrarotrHo .reTKo rpr{BeAeHa
apryMeHTaql'rt aKIyaJIBIIOCT[ reMEI r{CCneAOBaHr'tr r{ HoBr4tHbr [onyqeHHBrr( Ha)ArH6D( rr
rrltaKTlqecKr.rr( pByJIbTaTOB.

C_pe.4l ocnoanf,rx peynbraroa pa6oru cfle.ryer BhrAerllTb cJre.ryrcqne.
I4cc.negoraxa KuHerI{Ka oc&KAeuut rrg ragogot Qaou rrrenor nonncpucraJgrnqecKono

4peMHrnr, neMpoBaHHoro B rrpoqecce pocra Qocr[oporrr (IIKJIO). B qacrrrosrrr,
YCTAIIORIIEHO, IITO IIOBf,IItrEHI{E CKOPOCTIT OCa)I(IEHII' TIJIEHOK IIKJIO rr.rOXCI 6rrrr
AOCTI{nryro 3a clrer noBhrrtreHr{r creIIeHIl 3arroJrHeHr{r a4cop6rglornfirx qelfrpoB
MoneKynaMr{ SiHl npu cHrDKer {I,I coorrrorueHnr o6reunrrx IIomKoB pH:/SiH+<0,002, nplr
KOrOphD( erqe He nponcxoArr rronHoe 6noxrpoaanne agcop6qut siHl ruolerylarrrn pH:.
florarauo, trro npu ocarrAeu[r{ IIKJI@ npn reMrreparype 540 - 560 oc z npr yxa:annou
coorHomeHl{Il rlororcoB Aocrllr'aercr 6oaee nncorcrl yponenr nempoBaH]rff nnexor IIKJIO
(600 - 1000 naroruxcu) ̂ rr ncrcflroqaercr rpyAoeMrar o[epars{r r{oguoro rerupoBaur{t
rurenor IIoJr]IKpeMHur. 

'flpu 
erou raroKe yJryqEu"rc" *o"6opMHocrb Bocrrpor{rBeAeHr{t

TorroJroruqecKoro pureQa. ,II;u cxrrrenur uepoxoBamcru noBepxHocrr{ ocaxraeruofi
IIJIEHKI{ IIPEAJIOXEHO TIPOBO,UMb OCDIqEHI{E HA I(PCMHI.TEBYIO IIOAJIOXKY TIO.qCJIO'
HereMpoBaHHOrO auOpi[noro {peMHur, a 3areM ocar(Aer te auopQnoro JrempoBarrHoro
cflor (peMHr{r npu mfi xe reMrreparype. flpn eroru flocne aKrr.rBr.rpyrcqerc orxrua qpII
950 oc cpe,qrxa nepoxoBarocrb He npeBhruaer 2,1 rru (r 5 par nrore, treM Arr rurerroK
uonnrcpeuntr).

flpn peIxeHI{I{ npo6lena QopuupoBaHnt Me)KKoMnouenrHofi r{3oJrflrlr{u KaHaBKaMr,r,
3arroJrHeHHErMu oKcr{AoM rpeMxr{r, n pa6orc onpeAe,reuhr pexr{M6r repuuvecrofi o6pa6orru
TIJI€HOK oKclua KpeMHI'tt, ocDKAeIrHhrx npu cy6aruocQepnoru AaBJreHr.tu, o6ecues[Baroqfie
cul{l(eHr{e cKopocrn xr{Mr+recKono rpa&rreHur <cy6anaocQepgono> oKcnra KpeMxrrr n
yAaJreHI{e cJIoeB orcuAa I(peMHI{t c rroBepruIocrll 6es yaamlvernr BlrcorBl ToflonomlrecKoro
perreQa. Parpa6man cnoco6 Qopur.rpoBaH[r uexrounonermrofi r8oJrrquu ww vMC c
IrpoeKrHErMx HopMaMr{ 0,25 -0,35 uxu, roropnfi no3Bonrer yMerrsEnrB Bhrccrry penre$a
crpyKrypbr c 0,25 to 0,02 - 0,05 MKM, a ruqprrny r{roJrrr[fi{ - c 0,75 ao 0,50 urun (uo
cpaBueHr.rrc c usorurprefi LOCOS c npoMet(yrorrnBlM rroJrr{KpeMur{errrrr,r cloeu).

Hosn3uofi orJr[qagrcr [ccJreAoBarrne flpoqecca ocaxrennf, rurenoK aonrQparrra.
3xcnepr'ruenra;rbno ycrarroerlexo, rITo qprr o6pa6ome noBepxuocrr{ aAnwrroxrrono crot
Ti/TiN s cpeAe MouocrJraxa rrprr nomxe 40 - 100 cu3A'rrn rr.qJrrmqrrbHocf,[ o6pa6orru 25 -
40 c, o6ecneur{Baercr Qoprur.rpoaaxrae paBHoMepnoro 3apo.FrrueBoro cnor nomQparua n
yJryquraerct 3arIoJrHeHIle (orrraKTHbD( oKoH rrJreHKaMz ronrtpparua. B coaorgrunocru c
ycoBepEeHcrBoBaHueM flpoqecca xuMuKo-MexaHulrecrofi nonrpoarz aonri[paMa 9m



rro3BoJrreT CO3AaBaTb AByX- TpexypoBHeBEre coe.uHHeHnfl KOTTIAIMHbIMH
corrporr'rBJreH[rMr{ Mex,q/ ypoBrrrMr.r He 60nee 24 Ou/uyu2. paspa60rannrre qpoqecchr
BHEAPCHbI B NPOI,I3BOACTBO IIMC C NPOEKTIIbIMU HOPMAMI{ 0,35 - 0,60 MKM HA IINACTI{HAX
ArraMerpoM 200 ruru.

IIpoaeAeH anaJrrc npoqeccoB ocar(reunr rrJreHor Sir_*Ge* u Ge n cog,uanlu qpyKryp c
MACCUBAMU CAMOOPTAHI{|OBAHHbIX HAHOKPI{CTAJIJIOB GC. fIO PBYNbTATAM TIPOBEAEHHbTX
I{ccneAoBaH[tr paspa6oran cnoco6 ocor.qeHrrr cJroeB Si1-xGe1, TonrrluHoi m 20 ao 25 nu c
co.4epxaHl'IeM Ge m 4 rc20 at%o. K uncrry 3acJryr corlcKare;rr cJre,ryer onrecru parpa6orr5r
nosofi TexHoJrorur Qoprunpoaarrur MaTpr{rIAr HaHoKpucT6JUroB repMarrurr,
I{HKOPNOPI|POBIIIIHBIX B OKCI'I KPEMHI{' CETPETAUIIOHHEIM OTTECIIEHI{EM AMMOB GC NPU
oKr{cJIeHI'l[ ToHKoro cros Sit-rGex, c I{cnoJIB3oBaHleM B KaqecrBe BepxHero gJreKrpoAa cJlot
Sir-'Ge* c coAepxaH[ent Ge 20 -30 n.Yo, qTo rro3BoJrr.rJro [oJryrrnTB MOfl_crpyrryprr c
Marpuuefi H[uroKpr,rcraluroa Ge, o6aagaroqre n{crepe3l{coM 

"on"{upu,r""r*xapaKr'epl{crl ( 1,7 - 1,8 B n rurcrnrocrrro roKoB yreqKr{ |,sxl0-r6 -2,2A 6-te 1ur"*rz.
B KaqecrBe 3aMeqaHnft rlo npeAcraBileHHoMy B aBTope6epare Marepparry MoxHo

oTMeTHTb CJre.ryrcuee:
B ONHCAHI{H KaKHM O6paSOrrAtrlzrwalrrrlrl p<tJp4Lr\rt.ltlftblA |-EXHUJI0I'HI,I He yKa3aHo,

SopnanpyeTcr 3arrlr{THrrft clofi oKcHAa KpeMHHr Ha rrJreHKe IIKJIO.

pa3pa6oraHHLrx TEXHOJIOTHfi HC

ognaro AaHHoe 3aMerra'fie He Hocrr rrpxHrlnfln'aJrb'oro xaparcrepa, He cHrD(aer
BETCOKOTO KarlecrBa [ccneAoBaH[t I{ He BJr[tIeT Ha nOJIOTCTTTeJIBHOe BrIeIIarJIeure o pa6me.
Peryarraru o6ragaror nayrrnofi nosn'g'ofi n npaKrruecKn, 3HaqlMBr, ,qeMoHcrp4pyror BKJra,q
{lBTopa B o6lacrlr rexnoJrom[ co3,qrlnnfl cy6uurponnnx IIMC. pa6ora aocuro""o ,roo"o
anpo6rpouana, o qeM roBopf,r 47 rry6auraqnfi, arurrovar 2 uonorpatpr.ru,3 xnurn u 12
rlar€IrroB. Pesyffirarx pa6crru rcrroJrb3oBaHhr B pealbHoM rrpou3Bo.qcrBe, qro
rlo4tBepxAaercr peKoMeHAaqr,rrMu co[cKareJrr IIo rx qpaKTmecKoMy r{cnoJrb3oBaH[ro u
BHeApeHuro.

B qeflolt'r anropeQepat Al{cceprallrru rro3BoJrrer cAe.rrarb 3ar;rroqeur.re o roM. rrro
npeAcraBJreHHafl HalivHO-KBarrnoHKarlnoHH€tt pa6ora rBJrflerc.f, 3aKoHqeHHbrM
I{ccJIeAoBaHI{eM, BEIIIoJIHeHHbIM Ha BErcoKoM HayrrHoM ypoBHe, coorBercrByer rpe6oranrru
BAK, npe.qrrRlrteMbrM K KarrAnrarcKuM .u{cceprarl[rM, a ee arrop Hanuaafiro oner
Ioprearu Aocror,rn npr{cpKreHnr y.reuoi creneur{ KarrAzrara rexr .rqecKr.rx HayK rro
cneur{aJrrnocrr{ 05.27 .01 .

[orcrop rexHnqecKrrx HayK,
flpoQeccop lrHcrr,rryra HaHo r,r MnKpocr{creMHofi rexH uKu
HaunoHaJrbHoro r,rccJre.uoBareJrbcKoro y HHBep c r{Tera ( MI4 OT)
Cup.rnH Bna.qnunp KnuoBr,rq

OfAOy B O < HaIIrIoHarI bHbIfi I{ccJreAoBareJr bcKr{fi y Hr{Bepcrrer
( MocKoBcKHfi HHcrr{Tyr gJrercrp oHHofi TexHH Kr,r D
124498, r. MocrcBa, r. 3eneHorpaA, rrJrorrlaAb IIIoxHH&, A. I
email : syrchin-v@mail.ru
reJr. Mo6. +7 (916) g0g-gg-09
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