
OT3bIB
o$uquubHoro onnoHeHra Ha 4uccepraqroHHylo pa6ory ,{oaH Txe XoaHr

<(DoprrrlrpoBaHr,re roHKorrJreHoqHbIX cJIoeB c BblcoKofi AIagneKTpnrrecrcoft
rrpoHlrrlaeMocTbro Ha ocHoBe cJro)KHbIX oKcktAoB peaKTuBHbIM MarHeTpoHHbIM

pacrrbrneHzeM)), [peAcraBJreHHyro Ha coHcKaHI{e yueuoft cre[eHl4 KaHAI4 Aara
rexHHrrecKVX HayK rro creqnaJrbHocru 05 .27 .06 - TexHoJIorHfl H o6opyAoBaHne Anfl
rrpon3BoAcrBa [onyrpoBoAHHKoB, MarepHiLIIoB n npu6opoB gneKTpouHofi TexHHKH

1. CoornercrBne AHcceprarIHH crrerlnaJrblrocrll tr orpacJrtl HayKH, rlo

KOTOpbIM OHa rlpeAcraBJrflercf K 3aIrIHTe
B rrpeAcrasreHHofi AncceprarluoHnofi pa6ore ,{oan Txe Xoaur

<(DopunpoBaHr,re roHKorrreHoqHbrx cJIoeB c nucorcoft AuoneKTplarlecrofi
[poHr{rlaeMocrbro Ha ocHoBe cJro)KHbIX oKcIaAon peaKTHBHbIM MarHerpoHHbIM

pacrrbrneHraeM)) 6svtu uccneAoBaHbr oco6eHHocrn QIasIaHo-xI4MI,ItIecKVx [poqeccoB

KOHTpOnHpyeMOTO IIonyqeHI.Ifl, 
' 

cJroeB, AByXKOMIIOHeHTHbIX OKCHAOB MeTOAOM

BbrcoKoBaKyyMHoro peaKTHBHofo MaIHeTpOHHOIO paCIIbIneHVrfl) I'ICCIeAOBaH HX

oneMeHrHufi cocraB H oneKTpoSusnuecKlle cnoficrBa, orrpeAentrcullle Bo3MoxHocrb

HCrroJIb3OBaHHfl AaHHO|O KJIaCCa frJreHoK B KarIecTBe AI,ISIeKTpUqeCKI,IX CJIOeB

coBpeM eHHbIx I4HTefp€LIIbHbIX CXeM .

I{elu, sa1lauv v o6rexru ,HccneAoBaHHt BblllreyrcasaHuofi pa6orrr

coorBercrByror rracropry creqn€urbHocrn 05 .27.06 - TexHoJlorut u o6opyAoBaHue

Anfl rrpo[r3BoAcrBa rroJry[poBoAHr,IKoB, MarepI,I€uIoB v upH6opon gJleKTpouuofi

TCXHHKH.

2. ArcryaJlbHocrb reMbl Arlccepraq[H
Paspa6orKa eoBpeMeHHbrx, BbrcoKorrpoH3BoAI4TenbHbIX, 3Hepro3SSerruBHbIX

HHTerpitrrbHbrx cxeM cBr3aHa c yMeHbIrIeHHeM HX SynrcquoHiLIIbHbIX gJIeMeHToB, B
rracrHocrlr roJrrrlr4Hbr rroA3arBopHoro AHOneKTpHKa. flpHvelra csoficrna AI,IoKcHAa
KpeMHLrr B oroM clyvae B nolHofi Mepe He coorBercrBylor BbIABHTaeMbIM

rpe6on aHvrflv.. Heo6xoAHMo r{crroJrb3oBarb HoBbIe rtreHorlHble MarepI4€IrIbI c 6olee

sHcoKofi AlrgneKTpr4qecrcofi [poHlallaeMocrbo, B KarlecrBe Koropblx Hau6olee

[epc[eKTnBHbr nelHpoBaHHbre MHofoKoMIIOHeHTHbIe MaTepHiLIIbI, Ha ocHoBe

Anofisrrx v rpofiHsrx oKcr,rAoB. B erofi cBfl3v1 paspa6oma HayqHo o6ocHoBaHHbIX

rrpHHUHrroB Qoprr,rr.rpoBaHlrfl ToHKlrx rrJreHoK cJIo)I(HbIX oKcI4AoB c KoHTponl4pyeruofi

crpyKrypofi v csoficrsavla) HecoMHeHHo, flBrfl,ercfl, aKTy€Irlbsofi HayqHo-

TexHnqecrcofi saAaqefi. i

3. CreneHs HoBr.r3Hbr p$yJrbraroB, rroJryqeHHblx B Allcceprallnur tr

, HayqHbrx rroJro)KenHfi, Koropbre BblHocflTcq Ha 3aIrIlITy Allccepraun[
HayuHue pe3ynbrarbr 14 BbrHocHMbIe Ha 3alrlury HayqHble rIoJIoxeHVfl,

AncceprarluoHHofi pa6orrr qBrflrorc.fl HoBIIMH. Hau6onee 3HaqHMbIMpI cpeApl HLIX

rBJrrrorcr ycraHoBJreHHbre v o6ocHoBaHHbIe 3aBncnMocrt4 HarlpffKennfl, pa3ptAa

MafHeTpoHa r4 cKopocTr4 HaHeceHvrfl, tHreHoK oT KoHueHTpa\w KI,ICnOpoAa B cMecl4

fa3oB apfoHa v KlrcnopoAa rrpn HMIIynbcHoM MaIHeTpoHoM pacIIbIneHW

AByxKoMrroHeHrHbrx cocraBHbrx MHIrIeHefi (Ti-Al, Ta-Al, Zr-Hf, Ti-Zr). VnasaHHble

3aBlrcraMocrr,r olpeAeJrrrorcr roeQtpuulaeHTaMn pacrIbIJIeHHt u HoHHo-gileKrponuofi



SII.{IZ:CCVLV. STrrX MeTaJTJTOB Vt r,rx oKcLrAoB, IIJIOIIIaAbIO, 3aHHMaeMOH MeT€IIIJIaMI'I Ha

M 14 rX eH LI, CTefI eH.VI I4X rIO Kpbrrnfl, oKc HAoM ;
Anropovr oKcrrepuMeHT€LrrbHo ycraHoBJIeHo LI3MeHeHHe orHocl4TeJlbHoro

coAepx aHnfl. MerarrJroB B rrJreHKe vr npoQnnfl pacrpeAeneHrlt cKopocru HaHeceHH.r

cJroeB rrpkt peaKTktBHoM MarHerpoHHoM pacrlblneHvlr cocraBHblx MLIIueHefi, KaK rIpI4

coBMecrHofi, raK v rrpn pa3Aenbsofi rtoAaqe ra3oB B KaMepy, orpeAeneHl,Ie

Bo3Mo)KHbrx MexaHr,r3MoB AaHHolo H3MeHeHufl. Paspa6oraHbl MoAenH

MarHerpoHHoro pacrrbrn eHvrfl, 4ny)<rcoMrloHeHrsofi cocranHofi MI{IIreHLI,

yrruTbrBaroulefi pac[peAeneHr4e [JIorHocrI,I HoHHofo roKa Ha MHITIeHH'

roeQSurIHeHTbr pacflbrn envrfl, vt troHHo-gneKTpoHHofi gMHccHI,I MerarIJIoB kr krx

oKcHAoB. llpone4eHa rrpoBepKa rrpeAcrasreHnoft MoAenI4 rlpld pacrIbIneHHI,I Ti-Al

cocraBHbrx unureHefi B cpeAe aproHa vI cMQcI{ pa6ounx r€I3oB aproH-KllcnopoA.

VcraHoBJreHhr 3aBncr4uocru Ar4gneKTpurlecKax xapaKTepI,IcrHK, IIIHpHHII

3arrpeqeguofi 3oHbr, ToKa yrerrKu, upo6l,IBHoro HarIpDK eHnfl, TIJIeHoK cJIoIKHbIX

oKcr4AoB TiAl, TiZr, TaAl, HfZr or rlapaMerpoB Irpoqecca MarHerpoHHoro

pacrrbrn e:nlar. vt crerreHn nernpoBannfl. Oupe4eJIeHbI orITI4M€trIbHbIe corleraHnt

AaHHbrx xap aKTepHcrH K y rIneHKI,I oKcI,IAa raQunr - IIHpKo Hvtfl,.

4. O6ocnoBaHHocrb r AocroBepHocrb BbIBoAoB kr peKoMenAaIluil,

cQopwtyJrHpoBaHHbIx B Atlcceprallnlr
llpe4craBJreHHbre B Ar4cceprarlraoHHofi pa6ote pe3yJlbrarbl HayrrHbIX

HccJreAoeanrafi u [paKTHrrecKHe peKoMeHAaIIHI{ rro llx [pxMeHeHHIo o6terrLIBHbI I4

rBJrrrorcs o6ocHoBaHHbrMr4, BbrBoAbI apryMeHTIlpoBaHbI, BblTeKaror I,I3 coAeplKannfl,

rrpoBeAeHHbrx HccneAonasHfi v orp€DKalor HayrIHbIe fIoJIo)KeHr4fl,)

cQoprr,rynprpoBaHHbre v rpeAcraB'JreHHble B pa6ore.,{ocroBepHocrb pe3ynbraroB vr

BbrBoAoB rroATBep)KAEHa ny6nuxapflv'vl BKJIIoqeHHbIX B crIHcoK BAK rro AaHHofi

cllequaflbHocrl{.
5. HayuHafl, rrpaKTlrqecKafl, orcoHoMurrecKafl, Lr coqlraJrbHafl 3Haql{Mocrb

p$yJrbraroB Aucceprarlrrn c, yKa3aHneM peKoMeHAaIInfi rro Hx

HCTIOJIb3OBAHHIO

Hayuuaa 3HaquMocmb AucceprarlnoHuofi pa6orrt 3aKrloqaerct B rtonyqeHnr

HoBbrx guasufi o 3aKoHoMepHocrtx Qoprr,rupoBaHzt ToHKI,IX cJIoeB cJIo)KHbIX

oKcHAoB, Soprr,rnpyeMbrx rpn BbIcoKoBaKyyMHoM I4MrIynbcHoM MarHerpoHoM

pacrrbrn eHr4vt AByxKoMrroHeHTHbrx cocraBHblx uuureHefi. Paspa6orKe MoAenI{

MarHerpoHHoro pacrrbrn e:nufl, AByxKoMrloHeHruofi cocrannofi MI4rrreHI,I,

yrrr{TbrBarorqefi paclpeAeneHlre rrJrorHocr}r r4oHHoro roKa Ha MI4IrreHI{,

roe$Quur4eHTbr pacrrbrn enufl, u Lt oHHo-gneKTposuofi gMLIccuI{ MeTaJIJIoB vr I{x

oKcLr[oB.
If p arcmutt e c Kafl 3 H att LlM o c m b pe3yJrbraro B Aldcc ep r a\r4vr c o cro I,IT B p€t3pa6orrce

MeroAHKLr Boclpou3BoAlrMoro SopnaupoBaHrlt roHKI,Ix cnoeB cJIo)KHbIX oKcHAoB

TiAl, TiZr, TaAl, HfZr c 3aAaHHbrMr AI4oneKrpuqecKLIMI4 xapaKrepl4cruKaMu,

runpnHofi 3arrpeqeHuofi 3oHbr, ToKa yrerIKLI, trPo6unHoro HarIpffKenvlfl..

flparcrraqecKafl peam,r3a\vfl yKa3aHHbIX [pLIeMoB rlo3Bonfler cylqecrBeHHo

pacruHpr4Tb o6lacru [plrMeHenvrfl, rlpoqeccoB peaKTLIBHoro MarHerpoHHoro

pacrrbrnelnvrfl, p^nfl Qoprr,rHpoBaHlrfl HoBoro,rloKoJleHlafl,IlHTerputrIbHbIX cxeM.



CoquanbHo-eKoHoMuqecKon 3HattuJvrocmb pa6oru o6ycloBJleHa paspa6orrofi

sQQerrHBHbrx, [pocrbrx B arr[aparHofi pea[I,I3aIIHH TexHoJIorIaqecKHx rlplaeMoB

BbrcoKoBaKyyMHoro peaKTr4BHoro MarHerpoHHoro pacrIbIJI ennfl, \nfl QopnaupoBaHl,It
cJro)KHbrx cTpyKTyp Mr.rKpo- 14 HaHosJIeKTpOHVtRr[, MHKpOSneKTpOMeXaHI4qeCKHX

cr4creM c yrrpaBJrfleMbrM cocraBoM I,I gJIeHrpo$u3I4qecKHMI,I cBoficrsaN,Ila.

6. [o.nHora ony6nnKoBaHHfl ocHoBHbrx rloJroxeHnfi, pe3yJrbraroB

Aucceprallntl B HayqHofi rteqaru
flo MarepuirrraM AncceprauvoHuofi pa6oru orry6nraKoBaHo 13 reqarHblx

pa6or, B ToM rrucJre 5 crarefi B vlr'Aa:nuflx, Ooorsercrnyroqnfi rIyHKry 19

flolox eHvrfl. o [pucy]KAeHr.rn yrreHbrx creueuefi v rIpHcBoeHHI,I yrreHblx znaruuit,
8 crarefi s c6opHplKax MarepuiuloB HayrIHhIx roHSepenqufi.

B ony6JrlrKoBaHHbrx Marepr,raJrax [peAcraBJIeHbI Bce ocHoBHbIe BbIHocHMbIe Ha

3arrIHTy rronoxennfl, Ar,rccepra\krv. Ws Hau6olee 3HarILIMslx pa6or cneAyer orMeruTb
cneAylouue ny6nnral;lz,.r:

1. Aoan X.T., folocoB A.A., ,,{xanr Ax., MemHIaKoB C.H., 3anaAcrufi C.M.
flpranreHeHlre orrrurrecrofi oMuccnosuofi crIeKTpocKonI4I4 Nrfl, rlporHo3npoBaHvlfl,
cocraBa rrJreHoK rrpn peaKTr,rBHoM MarHerpoHHoM pacrIbIJI eHvlvt Ti-Al cocraBHblx
MprureH efi ll 3OM. - 2023. - T. 59, J\b 1 . = C. 60-69.

2. fioan X.T., folocoB 4.A., ,{Nanr AN., KaHaHoBLIq H.A., 3asaAcrcIafi C.M.,
MelruHKoB C.H. Blvslnue croco6a nolaqv pa6ovnx ra3oB B KaMepy Ha rlpoqeccbl
peaKrnBHoro MarHerpoHHoro pacrlblnennfl, Ti-Al cocrasllofi MI,IuIeHIT ll XTO.
2023. - T. 93, Jt 3. - C. 409-416.

3. [oan X.T., folocoB A.A., ,{Nanr Ax., 3anaAcrcHfi C.M., MeltHuKoB C.H.,

HryeH T.A. MoAens rpoqecca peaKrr4BHoro MarHerpoHHoro pacrlhlneur4fl,

AByxKoMrroHeHruofi cocraBHofi uuureHl4 ll [orclaAbl EfyI{P . - 2023. - T. 21, J\b 3. -

c. 17-25.
AnropeQepar [oJrxocrbro coorBercrByer coAep]KaHI,Irc AI,IccepraIIHoHHofi

pa6oru, ee pe3yJrbraraM r.r ocHoBHbrM rroJlox(eHntM, Koropble BblHocflTcfl, Ha 3alllvrry.

7. CoorBercrBue oQopMJreHHq Ar.rccepraqlrn rpedonaHuflM BAK

[ucceprarluoHHar pa6ora v anropeQepar c rorlKu 3peHlat o$opnu er'vrfl,
coorBercrByror rpe6on anvrflv' <I,IHcrpyKrII,IH o rloptAKe oQopul eHnfl,

Ar{ccep rarlvftr, Ar4ccep rarlkrvr B BHAe HayrlHoro AoKJIaAa, anropeQepara

Ar.rccepragr4 u ny6lrarcauuit tlo , TeMe Aucceprallurt)) v <<floloxeHnlo
o rrpncy)KAeHlrr,r yqeHbrx crerreHefi u npucBoeHrII,I yqeHblx gnaunfi>>.

MarepHan B Ar,rcceprarlproHnofi pa6ore v anropeQepare H3JIolKeH B

coorBer crBr rr c rrpr,rHqrofi TepMI{HoJIorHeft, rerccr HarlucaH JIaKoHHtIHbIM fl3bIKoM I,I

rrpeAcraBJreH B Jrorurrecrofi [ocJreAoBareJlbHocrl,I, LIJIJIIocTp al-1;z'vr AocraroqHo rIoJIHo
rroflcHrror vt orponaror ocHoBHbIe pe3ynbrarbl pa6oru. BunoAbI orpaxalor
ocHoBHbre pe3yJrbrarbr pa6oru. O6beM Al4cceprapr coorBercrByer
ycraHoBJreHHblnr rpe6oBaHutM.



8. CoornercrBrre HayrrHoft rcna.nnQunaqnu coucKareJlfl yueHoil crerleHl'rt

Ha Koropyrc oH rlpereHAyeT

,,{eranrsufi aH€rJrr{3 [peAcraBJreHHbrx Marepll[ulon (,uuccepralluousofi pa6orn,

anropeQ eprra, ny6ruarcapit ro reMe Azccepral0lz'n, aKTa BHeApeHr4fl' vr crpaBKI{ o

rrpaKrr{qecKoM r4crroJrb3oBaHnu pe3ynbraroB pa6oru) nosnoJlflIor cAenarb BbIBoA o

ToM, rrro HayqHafl rcnzuruQl,IKarlur collcKareJrfl coorBercrByer yuenofi crerleHH

KaHAr,rAara TexHrlrrecKrlx HayK rro c[eIIHaJIbHocru 05.27 .06 TexHolorHfl 14

o6opy4oBaHr,re Nrfl rrpon3BoAcrBa rronyrpoBoAHl{KoB, Marepz€trloB vr npu6opon

3neKTposuofi TexHIIKLI.
r'r"i' r ' '9. 

H'etiodfihrcn Aiicceprallull
llo AI,IccepraWV B IIenoM

* ,

MOIKHO CAenarb cneAyloullde 3aMeqaHr4fl')

Kac arc uI vIe c fl. crvlrfl H 3JIo xt e Hkrfl' u o S o p Mn e H Ia[

l. B reKcre anropeQepara c. .7 rIoA r'epuuuotvt (crpyKrypHoe ycrpol4crBo))'

rro-BpIAHMOMy, I'IMeJIacb B BI4Ay (CTpyKrypD.

2. I4nrepnan H3Mepserr,rirx qacror (anropeQepar c. 8) AoJIIICeH 6rtrr

Bbrpaxeu n fq, a He Mfq.

3 . B rroApr4cyHorrHbrx HaArrr{cflx pLIcyHKoB 5, 6 I4HAeKcbI Qopruyl TIJIeHOK

coAepx(arqux Al n Ti nsauMHo o6paqeurr (x, *-1), KpoMe roro x l4crlonb3yercfl' I'nfl.

o6ogsaq e]Fi:?rr, [epeMenHoft ypaBHefll/lfl ruHefisofi perpecclll4, rrro ycnoxHfler

rroHI,IM aHHe pLICyHKOB.

4. B rpeAcraueHHoft AVccepraIII4oHHofi pa6ore B rJIaBe 3 , 5

rrpr4cyrcrByror orAeJrbHbre MeroAurrecKr,re a6saqrt, Koropble Mo)KHo 6ulo BKJIIOqLITb

B MeroAgrrecKyro rnaBy 2, rrro rro3BoJrLIJIo 6u 6olee HarJI.aAHo crpyKrypHpoBarb

rrpeAcraBJleHHrrfi u arePla €IrI.

5. pracyHor 3 .6 3aKaHrrr4Baer piBAen 3 .5, qro yxyAlrlaer Bocrlpl4flTlde

MaTepl4ura.
6. B 3aKrroqeilvrvt n.3 HeyAarrsnfi TepMtrH ((oKcHAI4pOBaHHe MI4rrIeHI{))

(npraerr,r co3AaH6fl, oKcvtArirrx cloen) 6oree rIoAXoAtIrIIafi ((oKlIcJIeHI4e)).

B reKcre Ar4ccepra\rrrr Bcrpeqarorcfl ornIcKH (rlpocro, QarcruuecKl4) c. 30

rrocneAHuira6gaq, (fpaAlrpoBoqHbre 3aBr4cIaMOCTI{) HaAO fpaAyHpoBotrHse c. 47.

B rIeJroM, yKa3aHHbre 3aMeqaflvrfl, He HOCflT [rpI{HIII4TIUtUIbHOTO XapaKTepa 14

cyqecrBeHHo He BJrlrflror Ha rleHHocrb AI,IccepraUI4oHHoft pa6oru.

10. 3arcrroqeH[e

[uccepra\r4fl, ,{oan Txe Xoaur <(DopnaHpoBaHI,Ie roHKorIJIeHorrHbIX cJIoeB c

sHcorcofi AlrSJreKTpuuecrofi [poHtruaeMocrblo Ha ocHoBe CJIO]ICHbIX OKCI'IAOB

peaKTLrBHbrM MarHerpoHHbrM pacrrbrJleHl4eM)) flBlrflercfl. 3aKoHrregHofi

rcnaruQgKarluouuofi nayunofi pa6orofi. Co4epNaHVe AI,IccepraIIHoHHofi pa6oru

coorBercrByer ,orpacnu HayKvq rro rcoropofi oHa rIpeAcraBJIeHa K 3aIrIHTe

TexHlrqecKHe HayKLr ) a [onyqeHHbre HayrrHble pe3ynbrarbl fIOJIHOCTbIO

coorBercrByror 3€urBJreHnoft crrequaflbHocru 05.27 .06 <<TexsoJlorl4fl rI

o6opyaoBaHrae Anfl rrpor.r3BoAcrBa rroiryrpoBoAHlaKoB, Marepl{€uroB 14 npla6opon

sneKTpoHuofi TexHLrKvr>> v orpacntr HayKlr, rro KoropblM OHa rIpeAcraBJIeHa K 3aIrIHTe.

[oaH Txe Xoagr HecoMHeHHo 3acny]r(HBaer rrpHcy)KAeHHt yvenofi crereHn

KaHAHAara TexHurrecKr,rx HayK rro cfleqpl€lJlbHocrtl 05.27 .06 <<TexHolorns vr



o6opyaoBaHl{e Arfl npou3BoAcrBa rroJryrpoBoAHr4KoB, Marepu€uroB H npn6opon
sneKTponnofi TexHHKra>> ga cJreAyroque HoBbre, HafrHo o6ocnoBaHHbre p$yJrbrarbr:

gKc[epI,IMeHT€uIbHo ycraHoBJIeHHbIe u o6ocnoBaHHbre 3aBHcLIMocrIa
Hanpflx(eH.nfl, pa3ptAa MarHeTpoHa H cKopocTr,r H€rrrecelcl.dfl, [JreHoK oT KOHrIeHTpilrIHr4
KLIcJIopoAa s ArlO2 cvrecu ra3oB npu BbIcoKoBaKyyMHoM HMnyJrbcHoM MarHerpoHoM
pacnbIJIeHI4Ilt AByxKoMroHeHTHbrx (Ti-Al, Ta-Al, Zr-Hf, Ti-Zr) cocraBHbrx nanurenefi.
YrcaganHble saBncuMocrl{ onpeAeJrrrorcf, roeQQnrlrdeHTaMrd pacnbrJreHufl Lr r,roHHo-
sJIeKTpoHHofi oMI{ccI{Ia (KI433) erux MeraJrJroB n HX oKcraAoB, nJrorrlaAbrc,
3aHI{MaeIUOfi MeranJIaMH Ha MUIIIeHH, CTerreHH HX rroKpbrTur OKCLIAOM;

ycraHoBJIeHHoe I{3MeHeHHe OTHOCHTeJTbHOTO COAep)KAIJWI, MeTaJIJTOB B
TIJI€HKO u npoSunr pac[peAeJreHlrt cKopocrr,r HaHeceHttfl, cJroeB nprd peaKTr{BHoM
MarHerpoHHoM pacrIbIJIeHIlu cocraBHblx Mr,rnenefi, KaK npn coBMecruofi, TaK H npu
pa3AeJlrHofi rtoAaqe ra3oB B KaMepy, ortpe.UeJreHue Bo3Mo)KHbrx Mexilru3MoB
AaHHOTO pr3MeHeHHfl;

- pa3pa6orrcy MoAeJrH MarHerpoHHoro pacnbrJreHr{r IByxKoMnoHeHrHofi
cocrasHofi MI4ITIeHIII? frllTblBaroulefi pacnpeAeJreHue nJrorHocrrrt r.roHHoro roKa Ha
MI{[IeHI,I, rcoeQQuq]IeHTbI pacnblJlemufl n KI433 MeraJrJroB H HX oKcuAoB.
BzuluAarlurc rpeAcraBneusofi MoAeJrrI npu pacrbrneHnlr Ti-Al cocraBHbrx uuurenefi
B cpeAe Ar n ArlOzpa6ouux r€r3oB;

- ycraHoBJleHue 3aBucnMocrt4 .{LlgneKTpnrrecKr,rx xapaKTepr,rcrr,rK (tgg, e),
IrIHpHHbr 3aflpeqeHHofi soHrr (Eg), ToKa yreqKu, npo6uBHoro HanpDK e:aufl rrJreHoK
cJIoIKHbIX oKcHAoB TiAl, TiZr, TaAl, HfZr or napaMerpoB npoqecca MzrrHerpoHHoro
pacnblneHnfl, u cre[eHLI JlernpoBaHnfl. Onpe4eJreHue HauJl]rqrrrrlrx correraHneM
AaHHbrx xapaKTeplr crr,rK y nJreHKr{ oKcr,rAa raQHur-qEpKo lFl]./lfl.,

rITo B coBoKyrlHocrrr BHocLrr cyrqecrseHnHfi BKnaA B pazpa6orKy
TexHoJIOrUqecKI{X [pLIHIIr,rrIOB KOHTpOnHpyeMoro HaHeceHvrfl, ToHKI{x IIJIeHOK
cJIOXHbIX OKCLIAOB MeTOAOM peaKTr{BHOfO MarHerpoHHoro pacnhrJreH.I./.fl. cocraBHhrx
MurueHeft nns AusneKTpLItIecKlIX cJIoeB coBpeMeHHbrx HHTerp€IJrbHhrx cxeM sHcorofi
IIJIOTHOCTLI.

OQnqnaJrbHbrfi onnon
AOKTOp TeXHr4rreCKr{x H
rrJreH-KoppecnoHAeHT

AlrpeKrop focyl:a CHLI'

<I4ncrnryr xrdMr{u Ho oHzurrHofi
aKaAeMlara laayrc Benapy A.A. Pora.res
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yIocToBEPflK)

re.K. Coner no 3SlltnTe
AHcCeFTAIItrHnDH FFYHP4t p?^Mb


