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HafrHoro KoHcynbraH T a Ha Ar.rcceprarlraoHHyro p a6 ory

Bpy6"rrencrcbro If ropn A"rr rQo Hco B rqa

<OopnrrlpoBaHr4e kr cnoficrBa €uroMooKcriAHhrx HaHoBoJroKoH H KoMrro3r.rroB c
HaHoqacrHIIaMI{ aMop$noro yrnepoAa Anfl [oAno]KeK cr4Jrosofi oneKTpoHr.rKrD),

rIpeAcraBJIeHHofi ua col4cKanvIe yreuofi crerreHu AoKTopa rexHurrecKkrx HayK no
clleuz€ubHocTr4:

05.16.08 - HauorexHoJloful4 I,I HaHoMarepl{€urhr (nrarepuaJlsr AIrfl oneKTpoHlrKkr r.r

Qorouzru)

lncceprarllloH:nas, pa6ora Bpy6"rreBcKoro l4ropn A.rrrQoHcoBrrqa
BbIrroJIHeHa Ha xa$e4pe 3alrlt4rbr unSoprr,r a\uLr BfyI4P v HafrHo-
r{ c cJr eA o B aTe Jr b c Ko r4 na6opar opvrkr 5 . 1 <<Mu o ro Qyu rcqra o H €urb Hbre
MeralIJIooKcLIAHhIe KoMrro3krrHbre Marepra€LrrbD) B paMKax HayqHo-
I4ccneAoBareJlbcKl4x pa6or rlo 3aAaHu.f,M |IIHIzI Pecny6JrrrKr{ Benapycb, lpaHTaM
EPOOI4, rpoeKraM |KHT Pecuy6JIIaKH Fenapycb, xo3qficrseHHbrM AoroBopaM r{
KoHTpaKTy. Srpr pa6oru 6ulu nocBtlrleHbr ycraHoBJreHr4ro 3aKoHoMepHocrefi
$opnrzpoBaHllfl aIIroMooKcLIAHbIX HaHoBoJroKoH H KoMrro3HToB c HaHorracrkrrl avru
arvropQuoro yrJlepoAa MeroAoM oJreKTpoxr4MrrqecKoro cHHTe3a rtpu aHoAHoM
oKI,IcJIeHvIu aJlroMkIlakrfl, onpeAeJleHnro o[TI4rrecKkIX, $Hszxo-MexaHpIrIecKL,IX H
TerrJIoBhIX cBoficrn [onyqeHHblx KoMrIo3I4THbIX uoxprtrufi rr pa3pa6orxe Ha vrx
ocHoBe noAJrolKeK Anfl H3Aenr4fi CrAlOsOfi 3neKTpoHr4KUr.

AxryzurbHocrb reMbl Al4cceprarruvr orpeAeJrflercf, Bocrpe6osaHHocrbro
oKcI4AHbIX KOMTIO3I4THbIX MarepH€UrOB Ha OCHOBe OKCHAa €LIIrOMHH|,l.fl. B
SneKTpoHHKe B cBfl3l4 c HX BblcoKoit, xutvtuqecxofi r4 TepMkrrrecKofi crofiKocrbro,
yHI4K€tlbHbIMI4 orrrl{qecKr4Mr4 H gneKTpoQzsuuecKr4Mr4 csoficrBaMr{. B
KOMIIO3TITHbIX MaTepI4UIAX OKCI4A €UIrOMr{HVtfl, MO}KeT U CIIOJIb3OBaTbCfl KaK
MarpI4IIa, uru KaK HarloJrHrlTeJrb B Br4Ae HaHoBoJroKoH, Koropbre o6la4aror
BblcoKofi uexaHl4rrecKofi npoqHocrbro H cralutbHocrbro csoficrB. HanosoJroKHa
H3 OKCVAa €UIIOMI4Hkrfl, kIMerOT OAHOHalpaBneHHyro AtrcleprlrpoBaHHyro
crpyKTypy H 6onrnryo yAenbHylo rnoqaAb rroBepxHocrlr. llepcneKrrrBHbrM
HaIIpaBJIeHHeM Anfl IIOJITIeHVIS. OKCI4AHbIX KOMITO3HTHbTX MaTepr4aJroB flBrrfleTcfl,
BKrroqeHlde yrnepo,{Hhlx HaHoMarepu€rrroB c errcoxofi TerrJrorrpoBoAHocrbro B
oKclrAHyro MarppruY.

Hayurar HoBIr3Ha pa6otbl 3aKJrroqaercfl B p€r3Bkrrukr aKTy€rrrbHoro Ha)rqHoro
HarrpaBneHufl B o1tacru HaHorexsolorufi u HaHoMarepu€trroB trnfl 3neKTpoHvrKLr,
cocroflIrlefo B paspa6offie HayrHbIX H TexHoJror-r4rrecKrlx ocHoB
sneKTpoxl4MHrlecKoro QopuupoBankrs, €urroMooKclrAHbx HaHoBoJroKoH u
KOMIO3HTOB C HaHOqaCTI{rIaMLr arraopsnoro yfnepoAa, Koropbre no3BoJrvrJrvr



cLIHTe3HpOBaTb yfnepoAcoAeplKalrlze KOMIO3UTbT 14 HaHOBOnOKHa C yJryrqureHHbrMr{
cBoficrBaMvI LI olpeAeJrrlTb [epcneKTl{Bbr rrx upuMeHeHurr B cr4JroBofi elerrpoHr4Ke.

flparrnqecKafl 3HarluMocrb rloJrrleHHbrx pe3ynbraroB cocrorrr B
paspa6orKe u opraHll3arE4u B HI{[I FfyI4P rpot43BoAcrBa nJrocKt4x
eneKTpoHarpesarerefi co cJIoeM yrJlepoAcoAep)Kalrlero aHoAHoro oKcr4Aa
€IJIroMLIHr4fl' AIrfl uzgetuit crlJloeofi SJIeKTpoHI,IKLI. HoskrsHa u rrpaKTr{.recrafl
IIeHHocrb rIpeAJIolKeHHbIX TexHuqecKrrx perueuzfi r{3roroBJreHgr €urroMgHr4eBbrx
HarpeBarelefi rIoATBeplKAeHa oty6nuKoBaHHbrMu 3arrBKaMH Ha zso6pereHr4e
Pecny6JrLIKLI Belapycr. Paspa6oransrrfi coracKareJreM MeroA rronfre Hvrfl
HaHOBOnOKOH OKCpIAa aIIIOMkIHHfl. rIpoAeMOHCTprrpoBan [epcneKTr{Bhr
I4CTIOJIb3OBaHIATI TaKOfO MaTepuura B KarrecTBe apMr4pyroqux 4o6anox B
€tllroMooxcut4Hofi KepaMVKe H Mer€ulJrl4qecKutx KoMrro3 urax ilpu rr3foroBJreH6r4
sJreKTprlqecKl4x KoHTaKToB, rIoAno)KeK u KoplycoB uzgetuit oneKTpoHHKr4 c
IIeJrbIo yry'IIIIeHufl, Hx Sueuxo-MexaHuqecKplx u TerrJroBbrx ceoficrs.
flparruqecKaf, 3HarrllMocrb pa6orur rIoATBeplKAeHa aKTaMr{ o6 zcuoJrb3oB ap1pru u
BHeApeHlre pazpa6oraHHbrx Marepkr€uroB. .

flo reue Al4ccepralluouuofi pa6orsl Bpy6neecrzfi I4.A. ony6nnKoBarr 80
leqarHux pa6orhl, B qLIcJIo Koropbrx BXoAflT 2 ruonorpaSnz B coaBTopcrBe , 48
crarefi B pelleruHpyeMblx HafrHbIX krcAa:nkrnx, 25 crarefi H Te3r4coB AoKJraAoB B
Marepu€uax orerlecrBeHHblx u sapy6exHhrx HafrHbrx ronQepeHqufi .

flpz rloAroroBKe Allcceprarlkru Bpy6nescxzfi VI.A. 3apeKoMeHAoB an ce6s.
KaK BhlcoKoxnalra$I4lll4poBaHsrrfi H orBercrseHHrrfi uayruufi pa6oruux n
lperloAaBarenb. On roJlb3yercfl, 3acJIylKeHHbrM yBalreHkreM KoJrner. IIoA ero
HafrHbIM pyKoBqqcrBoM 3aIrIruIeHbI 3 KaHAr4AarcKr4e Ar,rcceprarJ4vr. Ero
Al4cceprallrroHnafl' pa6ora f,BJlflerc.f, 3aKoHqeHHbIM HafrHo-rrccneAoBareJrbcKrrM

apryMeHrr4poBaHbr
Y.rurrrgas

<<(DoprrarrpoBaHLre u

TpyAoM' BbIIIOJIHOHHbIM caMocToflTeJlbHo u Ha BbIcoKoM HayqHoM ypoBHe.
Pesynrrarbl pa6our AocroeepHbl, o6raAalor nayrrrofi nonusuofi, BbrBoAhr

H OOOCHOBaHbT.

lI3JIo)KeHHoe, cql{Tarc' rITo AI,IccepTaIII4oHHafl
CBOKTCTBA AJIIOMOOKCI4AHbIX HAHOBONOKOH VT KOMTIO3I4TO

HaHoqacrLIIIaMIa aMop$noro yrJlepo Aa AIrfl tIoAJIoxeK crrJrosofi oJreKrpoHr4Krr) ro
ypoBHIo [poBeAeHHhrx prcclrel;oBlauwir kI rlonf{eHHhlx pgynbTaToB, r,rx Ha1rrryrofi
HoBrr3HbI rr IlpaKTLl'recrcofi 3HaqLIMocrLI orBerlaet rpe6oBaHrrrM, rrpeA TflBrrfleMhrM
BAK Pecuy6lruKr Eenapycb K AoKTopcKLIM Ar.rcceprarluflM K Alrcceprar\uflM, a ee
aBrop Bpy6lescrzfi I'Iropr AnrQoHcoBHtr 3acJryx(r{Baer npr4cy}K 11e;g1;g.1fl, yreuofi
cTeleHI4 AOKTOpa TexHI4rrecKlrx HayK rro crerlr4€urbHocrpr 05. 1 6.08
HaHorexHoJlorukr 14 HaHoMarepkI€trlhr (vrarepnaJrbr ArrA oneKTpoHr4Kkr u SoroHzxn)
3a ycraHoBJIeHI4e 3aKoHoMepHocrefi H3MeHe:nlafl, rrapaMerpoB Mr,rKpocrpyKTypbr
rneHoK llopllcTofo aHoAHoro AlzO: roJIIIII4nofi Ao 500 nu AIIfl reMreparyp
SJIeKTpOJII{Ta B Auana3oHe or 5 Ao 40 "C, 3aKoHoMepHocrefi r43MeHeHvrfl,
oTHOTUeH.Idfl Me)KnopoBofo paccToflIr..ufl, K HalpDr(eHkrro aHoAr{p oBaHvrfl AI1A
TIJIeHoK rlopucroro aHoAHofo oKcuAa €rJrroMrrHur SopnrrEpyeMbrx B BoAHoM
SneKTpoJII4Te Ha ocHoBe IrlaBelenofi KHcJIorbI c Mell(tlopoBhrM paccrof,HpreM Bhrrrre

pa6oTa
B C



6 0 Hn'r, ycraHoBJIeHHe Bo3Mo)KHo cru rlo BhIrIr envlfl e Q S emkr BHo cTr,r aHoA Hp oBap14fl
€UIIOMI'IHUfl' 3a CqeT yBenI4rIeHVIfr. CKOpOCTTA pocTa rropprcTofo aHoAHOfO OKCHAa
€urroMl4lF,ivrfl,6es zgN,IeHeHI,Ifl rcoMeTpl,IqecKl4x napaMerpoB rropncrofi crpyKTyphr,
pazpa6orKy Mero,qI{KLI noryqe Hkrfl, yrJlepoAcoAep)Karrlux KoMrro3krrHbrx nJreHoK
Ha oCHOBe IIOpHCTOTO aHOAHOTO OKCLIAa €UIIOMI4HkII. C ZCIIOJIb3OBaHLTeM
3neKTpoxt4Ml4qecKofo oKl4cneH,kIfl. €tflroMr4Hkrfl. B BOAHbrx pacTBopax
AByXOCHOBHbIX OpfaHI4rrecKI4X KI4CJIOT, yCTaHOBireHr4e MexaHr43Ma CB.f,3brBa]H]1lfl,
auopsnoro yfnepo.{a B aHoAHoM Al2o3 nyreM B3ar4Mo lleftcrnux efo
KklcnopoAcoAepxarl^Il{x SynrqraoH€ulbHblx rpyr[ c r4oHHoo6uennrruut
ceoficrBaMu c A13* HoHaMH t lcratHoBJleHrre 3aKoHoMepHocrefi v3MeHe HVfl,
TerIJIorpoBoAHocrkI aJIroMooKcHAHbIX KoMrro3t4THbrx norprruufi c auop$Huvr
yrnepoAoM, ycraHoBJIeHHe 3aKoHoMepHocrefi SopnaupoBaHprfl HaHoBoJroKoH
OKCHAa €LIIOMI{HkIfl' IryTeM gneKTpOXZMLIqeCKOTO OKIICJIeHHfl, €LIIOMLIHhIfl. B BOnHoM
pacrBope qaBenesofi KI{cJIorbI, ycraHoBJreHne Bo3Mo}KHocrH ynyq111 e;gi4fl,
lporrHocTHhlx H TefInOBbIX XapaKTepucTkrK KepaMHrlecKux rroAJro)KeK H3 OKCLr.4a
€LIIIOMIiIIiLTfl 3a cqeT apMklpoBaHkrfl klx HaHoBoJIoKHaMI4 OKCLIAa €UrIOMlrHUIfl..
AeMOHCTparlr4ro BO3MO)KHOCTI4 npr4MeHeHr{fl /pa3pa0oTaHHbrx
yfnepoAcoAeplKalllux uoxprtrufi kI3 aHoAHoro oKcI4Aa €UrroMr4]efvrfl, Anfl,
I{3|OTOBJIeHI4' €UITOMI4HI4eBbIX TerrJIOfIpOBOA.rrUIr4X rroAno}KeK vr HaHoBoJroKoH
oKcI4Aa €urroMl4Hkrfl. B KarlecrBe apMllpyrcu1ux 4o6anor B €urroMooKcktAHyro
KepaMkIKy H MeT€UIJII{rIeCKrIe KOMIIO3I4TbI trIrfl r4crronb3oBaHrrf, B gneKTpr4qecKHx
KoHTaKTax, rIoAJIoxKax H Kopnycax uzger'uit gneKTpoHHKH orJrlrqaroqrxcs or
aHEUIO|OB yJIrI[IeHHbIMLI TeIIJIOBbIMLI I4 MeXaHI{TIeCKLIMZ CeOfi CTBaMLI.

Hayuuufi r<oncyJrbraHT,

A.T.H., upo$eccop, 3aM. rJraBHoro
peAaKropa xypHarra <[orcna.qhr Bf yI4P) JI.M. Jlunrroe


