
OT3bIB
HayqHofo pyKoBoAHTeJrfl, AoKTOpa TexHIrqecKIIX HayK, AoIIeHTa

Typuennrra A.C. Ha ArrcceprallrroHHylo padory Ha.nnnafino O.IO.
<<OopunpoBaHrre rr3 ra3oBofi Qasrr QynnIIHoHaJrbHbIx c.no6n

cy6rvrnrcpoHHbrx crpyKryp HHTerpaJrbHbIx MrrKpocxeM Ha ocHoBe
KpeMHnflrrs rrpeAcraBJreHHofi Ha colrcKaHue yu6Hofi creneHll KaHAnilara

TexHnqecKux HayK tro cneqrraJrbHocrlr 05.27.01 - <<TnepAoreJrbHafl
gJrercTpoHlrKa, paArroSJreKTpoHHbre KoMrIoHeHTbr, MIrKpo- II

HaHooJrercrpoHuKa, npu6opbl Ha KBaHToBbIx eQQercTax)>

OcHosHHru HarrpaBJreHr.reM pa3BrTufl, uporpecca B o6lactu rexHoJIorI{LI
Mr{KpoSneKTpoHHKH, rBJIreTCt nOBbIIUeHI{e CTeIIeHH HHTerpa\UV U, KaK

cJreAcTBlre, Hcrronb3oBaHr.re MHoroclofiHux rp€xrraepHblx cTpyKTyp. c

Bo3pacraHr{eM creneHz r{HTerparlur I4MC yMeHbruarorcfl TonoJIorHrIecKrIe
purMepbr gJreMeHToB r,r 3a3opbr MexAy HI{MH. 3to npLrBoAHT K Bo3HHKHoBeHI,[o
HoBbrx rpe6onalauit K racnoJrb3yeMblM nr€nranr v [poqeccaM I,I3roroBJIeHI{t
I4MC u pacuupeHr{ro HcnoJrb3oBaHr,Ir SyHrquoH€trlbHblx cro€n, ronfreHHblx
xr{Mr,rqecKnM ocDKAeHHeM H3 ra3osofi Sasu.

1. HayuHafl orIeHKa pe3yJlbraroB Arrcceprallnn
[nccepratux Hatunafiro O.IO. flBTIflETCfl 3aKoHtIeHHofi

caMocroflTeJrbsofi HafrHo-r,rccJreAoBareJlrcxofi pa6otofi, coAepx(aqefi HoBbIe

KoHKperHbre perxeHnrr s o6racrrr Mr,rKpogneKTpoHI{KI{ n Pecny6rure Eelapycr.

,{ocronepHocrb pe3yJIbTaToB rrpoBeAeHHbrx Hccne.q onaltuit,

o6ocnoBaHHocrb BbIBoAoB 14 peKoMeIJI{aIJJ'Iv roATBeplKAaerctr

gKcIIepLIMeHTanbHbIMI4 AaHHbIMH, KoTopble Xopouo cOHIaCyrcTcfl c

pe3yJrbraraukr reoperr{qecKoro aH€urvr3a, r{ BHeApeHrreM B rrpou3BoAcrno OAO
(HHTE| PAJI) -yrp aBnrrouaf, KoMr aHrdf, xonAuHra (I4HTE| PAJI) .

Hau6oree 3HaqLIMbIe

3aKJrroqaroTcr B cJreAyrcrrleM :

1. ZccleAoBaHa KHHerr,rKa npoqecca ocax,qenvIfl, nrenox ItrCJIO B

Auaila3oHe reMrreparyp 540 - 650 oC. YctaHoBJIeHo, rITo noBbIIrIeHLIe cKopocrll

ocax.qeHvrfl, nl€uorc IIKJIO Moxer 6rrrr Aocrr{rHyro 3a cqer rroBblluelalafl,

crerreHu 3anoJrHeHur agcop6rlraoHHblx IIeHTpoB MoneKyJIaMI{ MoHocI,I rana rtpu

cHr,rxeHr{H coorHorrreHus, olseusux rloroKon PH3/SiH+ (y), TaK KaK npu 6olee

pe3ynbrarbr pa6oru Hatrurlafiro O.IO.

Hrr3Kr{x 3HaqeHvflx y eqe He npoucxoAzT noJIHoe 6rorupoBaHl4e a4cop6r!r4r4



MoHocHJraHa MoneKy rravtu QocQnHa. B ro )Ke BpeMrI npu 6onee HI{3KLIX

TeMrreparypax ocalKAeHvrfl. Aocrr,rraercfl, 6olee BhIcoKLtfi yponeHb nerupoBannfl,

nldsox ilKJIO u paBHoMepHoe pacnpeAeneHl{e neFl,Ipyloqefi rpI{MecH. llpu

groM 3a cqer vcrroJrb3oBaHur 6olee HLI3KI{x gHa.IeHHfi y yry'Iruaercfl'

gHeprHr aKTHBa\r4Lr npoqecca

eB upu yBerurlenuu y or 0 ao
a4cop6quefi MoHocI,IIraHa 14

Qoc$un a Ha oAHr,rx v rex xe a4cop6qlaoHHblx IIeHTpax. Paspa6oras cnoco6

r{HKopropHpoBaHHbIX

AByxcraArafiHoro oca)KAeHnfl, nn€uorc IIKJIO, BKJIIo.Iarcqufi ocaxAeHl{e Ha

KpeMHHeByro rroAnoxKy rroAcJlo.fl arr,rop$Horo HeJlerupoBaHHoro KpeMHI{rI

ronrqr{Hofi 10 - 50 HM npu reMreparype 540 - 560 oC u AaBneHuu35 - 80 flau

ocax.qeHue arraopQnoro JrenupoBaHHoro cJlo.fl KpeMHHt npu rofr )Ke

reMrreparype u 1aBrrenuu 53 - 106 fla c nocJIeAyroIrIHM ocaxAeHneM

3aulr{THoro cJror oKcHAa KpeMHI,I.f, rollqnuofi 20 - 200 Hrvr v npoBeAeHLIeM

repMoo6pa6orru ocaxqqesHofi ur€sru B cpeAe a3ora rpu 850 - 1000 oC,

roropufi o6ecnequBaer cHr{xeHlre uepoxoBarocrt4 rloBepxHocrrl uleuru Ao

2,1 uu (sa cver rrJrocKoro raduryca 3epeH rocJle rpoBeAeHufl aKTuBvIpyloqero

orxura), yAenbHoe conporlrBJreHue (600 - 1000) l,mOrra.cM rpu cKopocrpl

oca)K.{eHufl, 2,2 - 2,5 su/nauH. ZcnoJIb3oBaHHe nl€Hor ruCJIO rIo3BoJIHJIo

HCKrrOqr.rTb TpyAoeMKyro onepallurc laoHHoro JIerHpoBaHvIfl, nl€Hor

[onHKphcTaJrnr{qecKoro KpeMHHrI, yny.IuI,ITb KOHTaKTHbIe COIIpOTIdBJIeIIdfl.,

froBbrcHTb BbIXoA foAHbIX CTpyKTyp.

3. VcraHoBJreHo, rrro r{cnoJrb3oBaHr{e AByxcnofinofi crpyKTyPbl,

cocrosulefi vB BbrcoKonerr{poBaHHoro cJIof, IIK 14 cJIofl HI,I3KoJIerHpoBaHHoro

fIK, rro3BoJr.rrer nonyquTb pe3ucropbl TIoJIHIIHAa rura:aa IuHpHHofi 0,35 MKM c

yAenbHbrM conpornBneHueM ue 6or ee 23 narOna.crr,r. flpu SopnaupoBaHuz TiSi2

r{crroJrb3oBaHr{e H3oJrHpyrouero cJlo.f, SiO2 npeAnorITHTeJIbHee no cpaBHeHVIO c

I,I3onI{pyrcIIIHM cJIoeM Si3N3/S iOz.

4. Paepa6oraH cnoco6 SopnaupoBaHns HaHoKpHcr€uIJIoB Ge,

B OKCHA KpeMHI4fl, MeTOAOM CerpefarIVOHHOrO

ronQopMHocrb Bocrporr3BeAe Hnfl. TorloJlorllqecKoro penre$a.

2. SxcuepHMeHT€uIbHo ycraHoBJIeHo' rrro

ocaxAeHr4fl,IIKJIO yMeHbluaercfl, ot 1,5 Ao 1,32

0,001, rrro o6ycnoBJleHo KoHKypzpytoqefi

20 -25 HM vt coAepxaHlleM Ge 5 -20 ffi.%,

3arrlrrrHoro cnofl HI4TpHAa KpeMHHfl ToJIIrIIaHofi

MarpHrIbI HaHoKpHcr€UIJIOB I,I HCnOJIb3OBaHHeM

cJros Si1-*Ge* c coAepxaHldeM Ge 20 - 30

orrecHeHnfl, aroMoB Ge Qponrorr,t oKI,IcJIeHnfl, SiO2/Sir-*Go* v no rpaHHIIaM

s€pen rlpu repMurrecKoM oKr,rcJreHuvr cJlos Si1-*Gex, noJDrqeHHofo xHMHrIecKLtM

oca)KAeHr.reM vr3 rasonofi sasu IIpu fIoHH)KeHHoM AaBJileHIuII']', C rOlUIUsOfr

c nocJIeAyrcIqLIM ocaxAeHLIeM

1,5 - 3 nrvr Ailfl KancyJlvrpoBannfl

B KAIIECTBC BCPXHEIO SNCKTPOAA

ffi.%, JlerupoBaHHoro uounofi

r,rMnJraHraquefi $ocsopa ilpu eHeprnu 30 reB u 60 rsB c Aosofi 2.l0rs c*-' ,

aKruBr{pyrorrluM orxr{roM npr4 600*10 oC, rrro [o3BoJlter rIoJI] rarb Marpllqy
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HaHoKprrcr€rJrJroB Ge c rracrepe3r,rcoM norurQapaAHbrx xapaKTepncrr,rK
1,7 - 1,8 B, nJrorHocrbro roKoB yreqKn 1,5.10-16 - 212.10-16 A/uxrra2.

5. 3rccnepLIMeHT€uIbHo ycraHoBJIeHo, tITo yBerrarreHne reMneparyphr
orxlara oKcvAa KpeMHI{rr, ocaxAeHHoro rlpkt cy6arrraoc$epHona AaBreHHvq Ao
1050 "c n03BoJr.rreT yMeHbruLtTb COOTHOIUCHI,IC cKopocrefi TpaBJreHlafl
cy6arrvrocQepHoro oKcI,IAa KpeMHr,rr H TepMr.rqecKoro oKcr.rAa KpeMHHr Ao
1,28 - I,4 H o6ecuerruBaer yA€IJIeHHe oKcrrAa KpeMHLtfl c noBepxHocrn
rIoAJIox(KLI 6eg yBenLIq eHufl, pa3HoBhlcorHo crvt ronoJrorr4rrecKoro pemeQa.

flpe4noxeH cnoco6 $opnavpoBaHufl MexKoMrroHeHruofi H3onf,rl vru RaHaBKaMra,
.3arIoJIHeHHbIMI{ oKcHAoM KpeMHHr, p^nfl IrnvIC c [poeKTHbrMH HopMaMr.r
0,25 - 0,35 urcvt, o6ecnerluBarcIquit yueHbrrreHr{e IuupuHbr MexKoMrroHeuruofi
I{3onf,ULIu c 0,7 5 MKM .qo 0,5 urrra H cHlrxeHue pinHoBbrcorHo crr4
To[oJlorHqecKoro penreQa 0,25 MKM Ao MeHee 0,05 MKM 3a crrer r,rcKrroqe:n:afl
TepMHtIeCKO fO O KLICJIe HvIfl, MOHO KpHCT€UIJII{IIe CKOrO KpeM lfldfl,.

6. SrcnepHMeHTaJIbHo ycraHoBneHo yMeHbrrreHrae [JrorHo cru sepen
nonrQpaMa pa3Mepou 6olee 0,1 uru c yBennrreHr{eM AnrrrenbHocrra o6pa6orKu
roBepxHocrpl aAre3l4oHoro cJro.rr TilTiN B cpe.qe MoHocr4naHa repeA nepnofi
ctayueft ocax(AeHnfl,, tlcKJlroqeHne vrx o6pasoBanvrfl, [pra rroroKe MoHocr4nana
paBHoM vIlru 6olee 50 cnr3/MLrH vr ArrtTeJrbHocru o6pa6orrcz panuofi Hlrvr 6olee
22 c, rITo cnoco6crByer QoprraupoBaHuro oAHopoAHoro 3apoAbrrrreBoro cJror,
I4cKJIIoqeHHIo o6pasoBa[vlfl, [ycror B KoHTaKTHrIX oKHax :znpvl4crroJlb3oBaHgr,r
cHnLrIJuAa u TIoIILIIIHAa rHTaHa o6ecneqnBaer SopnanpoBaHr,re AByx vr
rpexypoBHeBblx coeAI{Henuit cy6rrauxpoHHbrx I4MC c KoHraKrHbrMr4
corlporuBIreHvtflMl4 Me)KAy ypoBHrMH - He 6orce 24 Ou/naxu2, a K aKTr{BHbrM
o6lacr flM vr nonraKpeMHzro - He 6olee 120 Ona lvlrcu2, rrro rro3Bonr4Jro ocBor{Tb
rIpoH3BoAcrBo nMC c npoeKTHbIMLI HopMaMH 0,6 - 0,35 MKM Ha nJracrr{Hax
AHaMerpoM 200 MM.

2. XaparcTeprrcrrrKa H ayq Ho-r po rr3BoAcTBen HO rl
COIICKATEJIfl

llonyreHHbre aBropoM pe3ynbrarbr Ar4cceprarlzoHuofi
TaKXe BaXHyro npaKTHqecKyro 3HaqHMoCTb, KOTOpat
cneAyrouleM:

AeflTeJIbHOCTrr

pa6oru r.rMeror
3AKJIIOqAETCfl. B

1. Paspa6oraH u nuegp€n B rrpou3BoAcrBo, cy6ur,rKpoHHbrx IilvIC c
npoeKTHbIMH HopMaMId 0,35+0,8 narcu Ha nJracrraHax Ar,raMerpoM 200 MM
IZl990, IL9l2 14AN, IL91214BN, ILA2533, 1635Py1T npoqecc ocax(AeHvrn
nl€uor [onI4KpHcr€IJIJII,IqecKoro KpeMHr.rr, Jrerr4poBaHHhrx B [poqecce pocra
QocSopoM 14 rlpoqecc QopnaupoBaHvrfl. clrofl. rroJrr{qura ruraaa, Arrfl, pe3ucropoB
TiSi2 IuHpHHofi 0,35 urcu.
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2. Paspa6oraH H BHeApeH Ha H3Aelrvru 1635Py4y (CO3y 1M6ur, 3,3 B)

cuoco6 QopnrapoBaHHfl Me)KKoMrIoHeHTuofi VI3OIIflu.HH 9JIEMEHTOB

HHTerp€LrrbHbIX MHKpOCXeM KaHaBKAMVI, 3aIOJIHeHHbIMH AI,ISIeKTpIAKOM, AIrfl

I4MC c rpoeKTHbIMIa HopMaMu 0,35 uru I4 HIfDKe.

3. Paspa6oraHbr u BHeApeHbr B IIpoH3BoAcrBo IIMC c npoeKrHbIMI{

HopMaMu 0,35 - 0,8 MKM Ha nJracrr{Hax Al,IaMerpovr 200 MM TexHoJIorFIecKI,Ie

rpoqeccbr Ans Qoprr,rupoBaHr{tr MHoroypoBHesofi pa3BoAKI{, BKJIIOqat:
- npoqecc oca)K,qeHr,rfl ul€sox nonrSpaMa (Ha nnacruHax Al,IaMerpona 150

u 200 Mvr);
- npoqecc xuMl{Ko-MexaHl,Iqecrofi noJIHpoBKH nonr$p awa

v cnoco6 SoprraupoBaHr,nr MHoroyponHenofi pa3BoAKH c KoHTaKTHbIMIa

AHaMerpoM 150 rrarr,r B

crol6aKaMr{ us nonrQpaMa. C rleJrblo cHH)I(eHHfl 3arpar Ha I{3roroBJIeHue B

6rox Qopr'aupoBaHufl MHoroyponuenofi MerarIJIvlr,alqlzrz Ha rIJIacrI,IHax

2019 roAy BHeApeHbI orepaIIIrI,I ocax(Aer.us, nl€sor

4. Bne4peH B rpou3BoAcrno IrIMC c npoeKrHbIMH HopMaMu 0,5 MKM H

Hraxe Ha :aslLelrvnx l642PK2y , 1 63 sPyzIy , 1 63 5Py2y , 1 63 5Py 4y ,

nonrQpaMa H cKBo3Horo nJra3Moxr,rMl{rrecKoro rpaBne :n:afl. nleuor nomQp aMa.

5. Paspa6orassufi

1880BE1y ycoBeprrreHcrBonaHHufi cnoco6 SopnaupoBaHl,Itr naccl4Bl,Ipyfoqero

rroKpblTr4fl, AItfl rlo BbIIU e}IVIfl BbrxoAa roAHbIX cTpyKTyp I{ HaAe}I(HOCTVT Id3AerIkrI"I.

cnoco6 co34aHl{tr HaHoKpLtcrEuIJIoB repMaHl{f,,

r{HKopropupoBaHHbrx B SiO2 Moxer 6urr HcnoJIb3oBaH Anfl pnpa6orKt4

ycoBeprueHcrBoBaHHofi eneproHe3aBzclEvtofi naMflrt4 (3CIIffiD.

B pe3ynbrare rpoBeAeHHbrx HccneAonasufi u paspa6oroK pactuplpeH

rpor{3BoAcrBeHHufi roreHrluaJr OAO d,IHTEfPAJb-yrpaBJItIouIa.f, KoMrIaHIrr

xonAuHra (IIHTE|PAJI). 3a repuoA c 2014 no 2020 roAbl rIpoLI3BeAeHo vI

rocraBJreHo norpe6r,rreJrf,M c cy6lauKpoHHofi mauuu 74,745 rrann. Irrr. IilvIC na

o6rqyro cyMMy 21 528,2 rbrc. AonJr. CIIIA. I4gpaenufl, nocraBlrs,rvlcb B crpaHbl

IOro-BocrorrHofi Asuu, PoccI{Io.

flpone4eHHoe Harzsafiro O.IO. plccJreAoBaHr,Ie cBl,IAerenbcrByer o roM,
rrro aBTop B Aocraro.rHofi Mepe BnaAeer MeroAaMH HayrrHoro aHarrvl3a,

o6laAaer AocraroqHo BbrcoKrirM ypoBHeM rroAroroBJleHHocru K rrpoBeAeHl{ro

rny6orux HafrHbrx r{3brcKanuit, I,IMeer IllupoKyto gpyAl,Iqurc B o6lacrpt

TBepAorelruofi gneKTpoHr{Kr,r 14 MuKpogneKTponvrKvr, rrro rroATBepxAaerct

1vlracrneM B HI4OKP u 6onbrur.rM KoJrr{qecrBoM uy6nnrauuit I{ nareHToB.

3. 3arc.urcrIeHHe

[uccepra\r4fl, Halunafiro Onera lOprenrqa Ha reMy <@opMupoBaHue u3

rasonofi Qasu SynrcqvoH€rJrbHbrx cJloen cy6nu,rKpoHHbrx crpyKryp r,rHrerpanbHblx

Mr{KpocxeM Ha ocHoBe KpeMHHfl), [peAcTaBJIeHHat Ha COLICKaHVIe rIeHoI{
cTerreHr,r KaHA:aplaTa TexHrrrrecKr{x HayK, cny)KLIT rnzurnsuKallrloHnofi nayrHofi



pa6orofi, orBeqaroulefi rpe6onanvflM BAK Eelapycl,t, npeAbflBJIfleMbIM K

KaHAT4AaTCKHM ArACCepTarIlrflM, 0€ coAep)KaHue cooTBeTcTByeT crIeupIaJIbHOCTI{

05.27.01 <TsepAorenbHas, 3neKTpoHHKa, paALrosJIeKTpOHHbIe KOMnoHeHTbI'

MHKpo- u HaHoeJreKTpoHvrKa, upu6opu Ha KBaHToBbIX e0Sexrax),

yAoBnerBopfler BceM rpe6onaHr4flM, rrpeAbflBJIfleMbIM K KaHALIAaTOKHM

Agcceprarlr{.f,M B coorBercrBuu c <<floroxeHl{eM o npucPKllelJ.uw )nreHblx

crerleH efi u [pucBo en:avl ]nreHbrx sBaHlafi)).

VponeHr Hayruofi [oAroroBKI{, o KoropoM cBl,IAerenbcrByer

npeAcraBJreHHaq K 3aIrII4Te Ar4ccepralluoHHafl, pa6ora, flo3BoJlf,er crrHTarb' tITo

Harusafiro O.IO. 3acnyxr{Baer rpucyx l;enlafl,:eMy yteHofi crereHrl KaHAr4Aara

TexHurrecKr.rx HayK B coorBercrBula c n.20 yKa3aHHoro nonox(eldufl' 3a

[onyqeHge HoBbrx HafrHo o6ocnoBaHHbrx gKcnepI,IMeHT€LIIbHbIX pe3ynbraroB,

BKJIIOqATIIIHX:

1. YcraHoBJreHHyro saBvrcvtMocrb oHepruu aKTnBa\lzrvr (Ea) npoqecca

OCaX.{eH:/lfl, nleHOI( nOJII,IKpI,ICT€IIIJIHTIeCKOfO KpeMHI4.fl' JIefHpOBaHHbIX B

ilpoqecce pocra QocQoporr,r (IIKIO) or orHoluenvlfl, o6reusux noroKoB

PH3/SiHo (y), cocrorrqyro B ee yMeHbIrIeHHu or 1,5 sB Ao 1,32 eB rpLI

yBengrr eHuu y or 0 Ao 0,001, a raKxe yBenuqeHue cre[eHI,I 3arroJlHeHufl.

a4cop6rlgoHHbrx rIeHTpoB MoneKyJraMr,r MoHoculraH.a rlpu cHI{xeHIav

TeMnepaTypbr u T, rrpLt ocax,qeHkfl4 nervpoBaHHbtx nleuor KpeMHI{.fl B

arraopQnoM cocronHur{ npu reMreparype 540 - 560 oC u AaBneHuu 53 - 106 lla

Ha uoAclofi HeJrerupoBaHHoro auopQHoro KpeMHHfl o6ecueql{Baer nocJle

npoBeAeHr{.rr aKTprBr4pyroqefo orxvffa cHvxeHI,Ie uepoxoBaTocru rloBepxHocrl{

ul€urcu Ao 2,I :nwr, yAeJrbHoe corporplBJleHl4e 600 - 1000 vrxOu'cu rpu

cKopocTLI ocalK 1onufl.2.2 - 2,5 :av^lMI4H.

2. Paspa6orasnufi cnoco6 SopuupoBaHnt HaHoKpI{cr€uIJIoB Ge,

HHKOp[Opr4pOBaHHbrx B OKCr,rA KpeMHI4rI, MeTOAOM CerpefaIIHoHHOrO

orrecHeHvr, aroMoB Ge SpoHrou oKI4cJIeHvIfl, SiO2/Sil-*Go*, 14 rlo rpaHIrIIIaM

s€peH rrpu repMurrecKoM oKucJrenvr4 cJror Sir-*Gex, IIoJDrqeHHoro xI{MI{qecKLIM

ocax.qeHneM vr3 rasonofi Sasu npu noHr/DKeHHoM AaBrelavIv, c ronlrll4Hofi

20-25 ;glvr v coAepxaHHeM Ge 5 -20 ffi.%, c nocneAyIoIrIHM ocaxAeHI'IeM

3arrlqTHoro cno fl, HvlTpu1a KpeMHV.fl roluluuofi I,5+3 HM I{ vcnoJIb3oBaHHeM B

KarrecrBe BepxHefo sJreKrpoAa cJrofl sir-*Gex c coAepxaHr{eu Ge 20 -30 at.o/o,

nerr4poBaHHoro HoHHofi uunJraHrarluefi Socsopailpv oHepruu 30 rsB ra 60 xsB

c Aosofi 2.1015 cM-2 c aKTlrBr,rpyroqr,IM orll(I{roM rlpu 600+10 oC, no3BoJlter

ronyrarb Marplrqy HaHoKpr{cTEIJIJIoB Ge c rrlcrepe3l4coM nonsrQapaAHblx

xapaKTepucrl4K Ao I,7 - 1,8 B, tIJIorHocrbK) ToKoB yreqKu

1 ,5. I  0-16 - 2,2.1 0-16 A/vrrcu2.

3. Cnoco6 SoprrarapoBaHr{r Me)KKoMrIoHeHTsofi H3ontIIHI,I KaHaBKaMvI)
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3arronHeHHbrMH OKCr{AOM KpeMHLrfl,

0,25+0,35 uxna, B KoropoM c
pa3HoBhrcoTHocTu TOnOJTOTUqeCKOTO

c rrpoeKTHbrMH HOpMaMv

I4CKIIOqeHI''Ifl, yBeIHrIeHl,'|.fl

IIIfl, 3anOJIHeHVIA KaHaBOK

6

AJIf, I4NIC

rleJrbro

penreSa

AaBJIeHLILI, C

ynJroTHeHUeM

Hc[onb3ylorcf, TIJIeHKH oKcrIAa KpeMHI{fl, ocaxAeHHoro rtpH cy6aruocQepHovr
rrocJreAyroqefi xrrMLtKo-MexaHu.recxofi [oJrr.rposxofi Lr
rpu reMrreparype 950+1050 oC, o6ecnequrBaroqee

BbIpaBHHBaHI,Ie cKopocrefi TpaBJIeHufl, cy6arnaoc$epHoro H TepMqrrecKoro
oKcnAa KpeMHLITM paBHOMepHOe yAaneHr,re croes oKcr4Aa KpeMHr{s c
IOB€pXHOCTLI TIOAJIO)KKH, IIO3BOJIIeT 3a C.Ier HCKJIK).I eH6fl, TepMI4rreCKOrO
oKI{CJIeHVIfl, MOHOKpLTCT€rJrJrHqecKofo KpeMHHfl yMeHbruLtrb rnupuHy
MexKoMtIoHeHTnofi I{3onflIIHH c 0,75 Mrcna Ao 0,5 uxu v cH}r3HTb
p€l3HoBblcorHocrb ro[oJrorr4qecKoro penreQa c 0125 MKM Ao MeHee 0,05 MKM.

4. YueHbIueHHe rlJroruocrf sepen nomspaMa pa3Mepou 6olee 0,1 uru c
yBenuqeHneM AnurenbHocru o6pa6orKu rloBepxHocrr{ aAre3qoHoro cJros
TilTiN B cpeAe MoHocI4naHa repeA nepnofi cragweit oca)KAeuufl. nonrspawa,
HcKrloqeHue ux o6pasoBamvrfl, npu [oroKe MoHocI,I Ira:aa paBHoM vrrrn 6olee
50 crra3/MHH n An:aTeJlbHocru o6pa6orrcu panuofi uJrH 6olee 22 c o6ecneqr{Baer

QopnarapoBaHl{e paBHoMepHoro 3apoAbllueBoro cJror no6$pa6a, HcKJrrcrraer
o6pasoBaHHe rlycror B KoHTaKTHrIX oKHax u [o3BoJrrer QoprranpoBarb AByx kr
tpexypoBHeBhre coeALrHenilfl, cy6naurpoHHbrx
conporvBrreuurflMu MelKAy ypoBH.flMr{ - He 6olee
o6lacrsM H uolurcpbMHurc - He 6onee 120 Orr,r /urcvr2.

Hayruufi pyrcoBoAuTeJrb, AoKTop rexHr4rrecKr.rx HayK,
HaqaJrbHHK yflpaBJreEvrfl, sneKTpoHr{Kr{ vr
sneKTporexHrt.recrofi v orrrr.rKo-MexaHnqecrofi

v

I{MC c
24 Ovr/urcrra2
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