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o6uquarrbHoro oilnoHeHTa Ha Ar{ccepraurdro Eep,uuena AcaAKyJIa 3raMoevqa Ha reMy

<<@usI,IKo-xI4Mr4qecKIre cgoficrsa cnllaBog oco6oqucrofo u rexHnrrecKofo tulroMr4}Jvlfl' c

peAKo3eMeJrbHbrMr4 MeraJuraMr4, cypbMoitu 3JIeMeHTaMvr uoArpyrlllbr repMaHl4-tD>t

rrpeAcraBneHHyro Ha corzcKaHue yuenoft creuenr4 AoKTopa rexHLIrIecKIrx HayK IIo

cilequilrbHo crr{ 0 2 . 0 0 . 0 4 -<<Qw I{qecKafl xI4MLIII)) .

OrIeHna aKTyaJrbHocrrr reMbr Auccepraur{oHHoro lrccJreAoBaHrrfl' B npaKTpIKe

11pn pa":pa6orKe pa3rrarrHbrx r4HTerpaJrbHbrx MHKpocxeM, [pI,IMeH.tIeMbIX B sJIeKTpoHpIKe

co3Aarorcfl ToHKI4e MeTaJrJrI4rrecKI,Ie nleHru Ha ocHoBe cBepxr{I4cTbrx MeTaJIJIOB C

YI{ACTNEM BTOPO|O I{JIPI TPCTbC|O KOMfIOHEHTA.

Cnegyer orMerr4Tb, rrro o6teruou Alrcceprauuouuofi pa6orrr Eepguena A.3.

.rrBJrflIOTCfl r{MeHHO BbrrrleHa3BaHHafl fpyllila crrJIaBoB, Koropbre Iro MHOTLIM KpI4TepI'I'M

CIII4TAIOTCfl TIEPCNCKTI4BHbIMI4 ANfl CO3AAHHfl HOBbIX |PYIIII MHOTOKOMTIOHEHTHbIX

c[JraBoB, qro H orrpeAeJr.f,er aKTyanbHocrb reMbl 14 BDKHocrb o6serra nccJleAosalF.wtrL.

Paspa6o6a HoBbrx crrJraBoB B cBoro oqepeAb rpe6yer [poBeAeHI,Ie cl4creMarl{qecKl'Ix

H c c JI eAo r;alnuiI" ux $uzvtKo - xI'I M I4rI e c Knx c e o fi cre .

B paMKax Aausofi Ar4cceprarluossofi pa6orrr l.Irfl yilyrrrue:nnfl, Qnrnno-

xr4Mr{qecKr4x cnoficrs c[JraBoB aJrroMHHI4t B KarrecrBe rlelupyrculefo KoMtIOHeHTa

nuopaubr peAKo3eMeJrbHbrMr4 MeraJrJraMr4, cypbMa I{ sJIeMeHTaMI4 nOAfpyfIfIbI fepMaHl4f,.

B 3ToM rrJraHe pa6ora, cBfl3aHHafl c parpa6orroft HoBbIX crIJIaBoB Ha ocHoBe

o co 6 o.{ucroro aJrro MHH vrfl' flBlrfrercf aKTyanbHofi I4 cBoeBp ena enHofi .

Ha ocHoBe a:glaJrvsa nr4TeparypHbrx AaHHbrx aBTopoM c$opnnynupoBaHa ueJlb I{

3atrarrvr HccneAo Ba;1vrfl,. Ans pemeHr4.fl rrocraBJleuHofi sa$arrvr AI'IccepraHToM'

IrccnegoBaHbl renno$I43r4rrecKl4e vr repMoAI{HaMI4qecKLIe cnofictna, KI4HerIrrIecKIIe u

3HepfeTl{qecKl{e [apaMeTpbl llpoqecca oKI,IcIIeHI,I.fl CIIJIaBOB AKl, AK1M2, AK7M2,

AKl 2 u AKI}M2 c peAKo3eMeJrbHbrMr,r MeraJrJraMr{, CyprUOfi I{ SJIeMeHTaM}I rloAlpyrrbr

fepMaHl,r fl, vr vgyr:reHbl r4X sneKTpoxl{MnqecKoe IIoBeAeHIIe, B CpeAe SJI9KTpO IIZITA NaCl

p a3nnrrHofi tcouqeHTp aIII4I4.

, CrpygTypa, coAep)r(aHrre u o6reM Alrcceprarlnw. fiucceprallu-fl cocrol{T I43

BBeAeHrdfl, qerbrpex rJraB, BbrBoAoB, crII4cKa IrcilorlbsoeaHHofi ilplTeparypbl vr

npprnolKeHr,rfl. Osa r43rror(eHa Ha 256 crpaHr4llax, coAepr(wr t00 pucyHKoB, 93 'ta6nnL\ u

I 7 8 ncrorrHr4KoB nl,ITeparypbl.



Bo eeedeHuu o6ocnoeaHa aKTyarlbHocrb reMbr ruccepr arJr4u, o[pereJreHbr o6reusr
HccneAoBalHkrfl, o6ocnonas anr6op MeroAoB, csopvryJrkrpoBaHa rlenb u r.r3Jro)KeHhr

o cHo BHbIe rIoJI o)K e[vrfl , BhIHo cnMble Ha 3 arIII{Ty.

B nepeoil z:raee ilppIBeAeHhI JII4TepaTypHbre cBer elvrfl. ro crpyrrypoo6p a3oBa'vru kr

cgoftcrsaNa aJrroWvrHkrL KpeMHHrI, MeAH H perKo3eMeJlbHhrx MeraJrrloB, a*aJrug

rl4reparypHhlx AaHHbIX no crpyKrype u ceoficrBaM crrJraBoB ckrcreM Al-Si, Al-p3M, Al-
Si-P3M' a TaKX(e rlo BhrcoKoTeM[eparypHoMy oKI4cJIeHI4Io iurroMrrH u8, u ero crrJraBoB c

KpeMHIreM' B cB-f,3l4 c oTcyrcrBl4eM B rll4Teparype cne4enufi o $nsuno-xr4Mr{qecKrrx
ceoficreax cIrJIaBoB oco6o qucroro aJlro Mvrlufl c P3M creJraH BhrBoA o ueo6xo.rlprMocrlr

B br rr oJr H euufl r4 c crr eA o e arrufa n o A aH H o ft re u e .

Bo emopoti ?'rane npHBeAeHbI pe3ynbrarhr r4ccJreAo Bauufl. TeMleparypuoft
3aBLrauM'ocrlr tennoQl43l4rrecKI4x ceoficrs kr repMoA una.vrv,uecKr4x SyHrcrlufi clJraBoB

AKl, AKI\I2, AK7M2, AKI2 kr AKl2M2, vro4nQzuplpoBaHHbrx peAKo3eMerrbHhrMrr

MeraJrJraMrr, sJreMeHTaMr4 noAfpynrrhr fepMaHrr fl M aypbr,tofi.

Tpeman eno^a nocB,flIrleHa I.ccJIeAoBaHr4ro KrrHeTr{Kr4 BbrcoKoreMrreparyp'oro

OKI4CJIeHu-fl aJlroMI'IHHeBO-KpeMHI4eBhIX CfrJIaBoB C peAKo3eMeJIbHhrMpI MeraJIJraMIr.

3rIeMeHTAMr4 rloAfpyrlnbl fepMaHr4 fl pr cypbMbr, B TBep.4oM cocr oflHuu.

B vemeepmoil etta^e rIpIrBereHbI pe3yJlbrarbr rrccneAoBaHvrfl. aHoAHoro rroBe A1HU.,

cIrJIaBoB AK 1 , AK l}d2 Ha ocHoBe oco6o.rncroro arrro.vlnlrufl MapKr,r A5N u crrJraBoB

AK7M2, AKl2, AKl2M2 Ha ocHoBe rexH'r{ecKoro a,rronvr.a'r', naogusnqupoBaHHhrx

P3M (Sc, Y, Ce, Pr, Nd), oJreMeHraMH ro.4lpyrrrrbr repM alufl. (Ge, Sn, pb) n cypbMofi, n
cp eA e 3rr e KTp o rrlr.lT a NaC I p a3rHrrHofi r<ourleHrp aur4r4.

Hayvnan HorltsHa u npaKmaqecKofl sHsttutrocmb padomou

- I4CCJIe'4OBaHa TeMrleparypHa.fl 3aBITCHMOCTb y4elruofi TerrJroeMKOCTrr Lr

usuenesnft repMoAu]F.aMvrrtecKr{x syuxqr,rra crJraBoB AKl , A]Klz, AK1M2 (p3M) 14

AK7M2 (Ge, Sn, Pb);

- I43yr{eHbI H3MeHe H]flfl' KHHerHr{ecKIrx v SHepferuqecKl4x XapaKTepI{CTUK

npoqecca oKI4cJIeH'ufl' crrJIaBoB AK1, AKI}d2 Ha ocHoee oco6oqracroro aJrloMnHufl.MapKpr

A5ry I4 crIJIaBoe AK7M2, AKl2, AK|}M2 Ha ocHoBe rexHr4r{ecKoro aJrroMu1ufl,c p3M,

3rIeMeHT aMu noArpyilrlbl repM aHwfl,I'I cypbMoft, n rBepAoM cocro.f,Hr{a;

olrpeAeneHo Mecro MoAn$raUupyrcUl4x sneMeHroB B SopvrnpoBaHrru Sasonoro
cocraBa rlpoAyKroB oKHcrreHr4,rr cfrJraBoB AKl, AKLM2, AK7M2, AK12 u AKl2M2. c
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p3M, 3JreMeHTaMr{ iloAfpyfrfrbr repMaHlrrr vr cypbMoft, 14 OlpeAeJIeHa r4x ponb B

M EXAHI43MC OKI4CJI CHHfi ;

- ycraHoBJreHhr 3aKoHoMepHocrll Lr3MeHeIHufl, aHoAHbIX XapaKTepI4CTLIK CTIJIaBOB

AKl, AKIMz, AKZr.dz AK12 u AKl2}/t2 or coAep>Kanun' P3M (Sc, Y, Ce, Pr, Nd),

3JreMeHra6uroArpyrrrbr repMaHrar (Ge, Sn, Pb) u cypbMofi, n cpeAe sJleKTpoIrvra NaCl

p a3nl4rrHofi xosqeHTp aIII4I,I ;

-npedcma1ileHil cocraBbr crrJraBoB AKl, AK1M2 Ha ocHoBe oco6o'rucroro

aJrroMrrHr4fl MapKra A5N 14 cruraBon AK7M2, AKl2 u AKIZ}/4'Z Ha ocHoBe rexHl4qecKoro

aJrrcMr4Hr{.rr MapKr4 A0 c P3M, cyprnrofi vr oJIeMeHTaMI{ rloArpynrlbl repMaHllfl'

orrr4qarou?rxcfl Koppo3r4ouuofi crofirocrbro, Koropble 3auluueHbl MaJIbIMI4 [areHTaMLI

P ec ny6n vKlz. T agxuxll craH.

frparcruqecKoe 3HarreHue pa6orbr 3aKrroqaerctr B TOM' rrro oHa BbITIoJIHflJIaCb

B coorBer crB4u c rocyAapcrBeHHbrMl4 rporpaMMaMl4 - <Crp arervtfl, Pecny6JII{KLI

TaANurvcra1s o6racrr4 HayKvrvrrexHoJrorrlkr.Ha200T'2015 rr.> (llocr. llpannreJlbcrBo

pecny6n vKvr Ta4lunr4craH N 3 62 or 01. 08.2006r.); (llporpauuofi BHeApeHI'I[ HayqHo-

TexHnqecKr4x Aocrr,Dr(euvfi, B rrpoMbrrrrJreHHoe ilpo?I3BoAcrBo Pecuy6JII{KIr TaAxturllcraH

Ha Z0I0-20I2 rr.)), (llocr. llpanureJrbcrBa Pecuy6JII{KH TaAxuxurcraH Jlb 574 or

05.0g.200g r.); <flepeuHeM ilpr4opr{rerHbrx HarpaBne:F{uit HayrrHblx I{ccileAosaErwfi, B

pecuy6rrvrce TaAxrurcrdcraH Ha 20IA-2012n.>>, (Ilocr. IlpannreJlbcrBa Pecuy6 ilvr<vr

Talxrur<vr(.,ral J\ig 161 or 30.03. 2010 f.), <llporpauuofi LIHHoBauLIoHHofo pa3Br4Tvrfl'

pecuy6rrvrKr4 TaAxcrarr cral Ha 20Il-2020 rr.)), (Ilocr. Ilpanr'rreJlbcrBa Pecny6JII{KH

Ta4xutg4craH I{g227 or 30. 04.201 1 r.

[uccepraHToM B pe3ynbrare nponegeHHbrx, LlccneAosailura paspa6oraHbr

orrrr{MrurbHbre cocraBr4 crrrraBoB AK I , AK LMz Ha ocHoBe oco6o'rucroro zuIroMIrHH'[

MapKr4 A5N r4 cfrJraBoe AK7M2, AKl2 u AKI'z}y'.z Ha ocHoBe rexHl4rlecKofo aJlroMvrEvrs'

MapKH A0 c p3M, cypbMo it vt sreMeHTaMH rroArpy[rrbr repMaHl4f,' KOTOpbre orrl4rrarorc'f,

smcoKoft Koppo3r4ouuoft croftrocrbro cocraBbr paspa6oraHHblx CTIJIaBOB 3alquuleHbr

M aJI bI M I4 II aTeHTau u P e c n y 6 tytt<u T aAxtu ru cTaH .

6ocHosagHocrb vr AocroBepHocrb BbIABI,ITaOMbIX Ha 3aIrII4Ty HayrrHbrx

noroxe nufi, v pe3ynbraroB odycn'oureHa KoppeKTHocrblo rpI'IMeH-[eMbIX B pa6ore

Srasnrco-xr4Mr4qecKr{x MeroAoB I,rccJreAo vauuir; ucrroJlb3oBaHI4eM arrecroBaHHoro

o6opyaoBaHr4.fl, o6ecue.rr{Barouefo Aocraro.rHHfi ypoBeHb HaAex(Hocrlr pe3yJlbraroB;



KOMnJIeKCHbIM IrpI4MeHeHI4eM 83aI4MOAOrrOJrH.flIOrrIr4x prcMepr4TeJrbHhrx MeroAoB;

I4crIorIb3oBaHI4eM 3TaJIOHHbIX o6pasqou, corJlacoBaHHocrbro pacqerHbrx u

sKCrIepnMeHTaJIbHbIX AaHH6IX, cxoAI4MOCTbrO pe3yJrbraroB r,rccJreAo Bailuft;
rydrHKarrkrflMvr B peueH3l4pyeMblx )KypHaJrax; o6cyxr4eHr{eM ocHoBHbrx pe3yJrbraroB Ha

pa3nnrrHbrx HayqHbrx xouQepeHrlr4.rrx.

CSopnnynlrpoBaHHble corrcKareJleM BhrBoAbr rorkrrrHo ocHoBbrBarorc.r Ha

rIpI{BeAeHHbIX B AI4CCeprArJuu nl4TepaTypHbrx AaHHbrx n pesyJrbrarax co6creeHHhrx

uccrreAosauufa.

JruqHwit e tcnad anmopo 3aKrrotlaeTc.[ B aH€urr{3e Jrr{TeparypHbrx AaHHbrx,

Haxo)I(A eHvru aSQexu4BHbIX cuoco6on c ueJIbIo perueHn,fi rrocraBJreHHbrx 3aAaq;

noAroroBKe I4 lrpoBeAe}Jr4kr HccJleAosauuir n na6oparopHbrx ycnoBvrflx; crargcrnqecKofi

o6pa6orKe sKcneppIMeHTaJIbHbIX pe3ynbraroB, Sopvryru4poBKe ocHoBHhrx [oJroxrenrafi n

BbrBoAoB Ar4C C epTa,rJvrv.

flo"rry'reHHble AI{ccepraHToM ocHoBHbIe pe3yJrbraThr [porrrJrr4 xoporuyro

anpo6aqnro Ha Melr(AyHapoAHbrx v pecny6nurKaHcKr4x HayrrHo-rrpaKTr{qecKr4x

xouSepeHul4-tlx. llo TeMe Al4ccepraqnoHHofi pa6omr ony6nraKoBaHo 7 5 pa6or, vr3

Koropblx 2 naoHorpa$rau, 32 craruefi B Beryunx peueHsrdpyeMbrx r43Aa1r4ttx H3 crrr4cKa

BAK Po vr 36 pa6or n Marepnarrax nousepeurlnft u ceMuHapax MexAyHapoAHoro r4

pecny6nlrKaHcKoro yponHefi, noryrres 5 uanbrx rrareHra Pecuy6nnrra Ta4xHKHcraH.

CooreercrBlre aBTopesepara coAep?KaHr{ro Arrcceprarlnr. B anrope$epare

AI4CCepTArJVrr4 I43JIO)I(eHbI OCHOBHbIe noJrolKeHvrfl, vr BbIBoAhI, froKa3aH BKJIaA aBTOpa B

[poBeAeHHoe I4CCJIeAOBaHI4e, CTefIeHb HOBI{3HbI 14 [paKTl4rrecKa.fl 3HarruMocTb

pe3yJlbraroB r4ccneAoBaHvrfl, o6cyx4eHbr noryrreHHbre HayrrHbre pe3yJrbraThr.

Anrope$epar noJlHocrblo coorBercrByer coAeplKaHraro Ar4cceprarlr4oHHoft pa6o6r.

flzccepralll4oHHa,f, pa6ora orBerraer rryHKTaM 3, 5, 7 , l0 [acropra
creunaJrbHocru 0 2 . 0 0 . 0 4 - $uzuqecKafl xvrMvrfl..

flo Au cceprallutl Mo?I(Ho cAeJr arb cJreAyro rque 3aM erraHrrfl :

I . B Al{cceprarll4oHHofi pa6ore 6omuoe BHkrMaHrae yAeJr flercfl. 3aBrrcr4MocrflM

KI4HeTI4KI{ OKLICJIeHI4.f, VI ApyfI4X XapaKTepr,rcTr4K crrJraBoB oT COCTaBa C yqeToM

coorBercrByrollHx paBHoBecHbIX II4arpaMM cocro-rrnus. OIuaKo, Hr{ oAHofi guarpaMMbr

cocTo-flHl4.fl co ccrrlxofi Ha IrocJIeAHpIX uy6nrarca\nit KaK B ciryqae 4nofiurrx, TaK u

rpofinux cr4creM He [pr4BoAvrrcr,.



2. B pa6ore aBTopoM paccqr4TaHbr Jrr4rrrb rr3MeHenufl, TepMoAIrHaMHqecKHX

Synrcrluft cnrraBoB B rrHTepBane reMrrep ffiyp, a o6cy>rgarorc.r ux a6comorHble

BCJII4I{I{HbI HC ilO XAPAKTCPY LIX I43MEHEHI4f .

3. IIpn paccMorpeHur4 KpHBbrx, xapaKTepu3yloqux KI{HerIrKy oKI{cJIeHLIfi

cnJraBoB, orMeqae-tefl, rrro oHu r4Meror ruuep6orl,IqecKnfi xaparrep (AK1M2-Y, cry.89

14 pwc.3.6, AKlM2-Pr, crp. 93 u pwc.3.9 vr Ap.). OAsaro, oro He coBceM raK.

fr,rnep6oru.recKrafi xapaKTep oKr4creHlr.rr crrJraBoB I{Meer Mecro roJIbKo B HatrilIe

IIpOUeCCa OKncJIeHI{f, a 3aTeM KplIBbIe npeBpalqaloT0fl B rOpI43oHTanbHyA JILIH?IIO,

orrp eAeJrtro ua.fl xap aKTep 14 crl4 Ky oKpI cn e}lr4fl c IIJI aB o B.

4. lloAnoAs r,rror orrprcaHr,rlo pe3ynbraroB HccneAosanrafr rlo

3JreKTpoxr,rMurrecKHM ceoficrsaN,r aJrloMr4HI4eBbIX crIJIaBoB c peAKo3eMeJIbHbrMpI

oJreMeHTaMvr (frrana 4), cnegoBaJro yKa3arb, KaKoBa [pLIpoAa roro, rrro c yBerLIqeHueM

KoHUeHTpaur4H P3M Ao 0.05 vac.Yo sa6nroAaercfl, rIrIaBHoe cHI4)KeHI4e cKopocrll

Koppo3ur4, a Aalrsefi[ree rroBbrrrreHr{e KoHUeHTparJ'r.vr nefupyrculero KoMrIoHeHTa

H ec KoJrb Ko yB eJrurJ.uF,aer cKop ocTb Kopp 03 HI4 cnJIaBoB.

5. Snercrpoxr,rMraqecKrre HccneAoBanr4r, clJIaBoB BbIrroJIHeHbI ToJIbKo B

uefirpanruofi cpeAe sneKTporrr4Ta NaCl. CneAonaJlo rpoBecrl{ uoAo6nbre I,IccJIeAoBaHLIrI

B Kr4cJrbrx v ulerorrHhrx cpeAax, rrro Aano 6rr Bo3Mo)KHocrb trocrponTb 3aBl{cldMocrb

cKopocru Koppo3I,ILI crIrIaBoB or pH cpeAbl.

6. B reKcre Ancceprarryrr4 Bcrperrarorc.rr op$orpa$Huecrue n rexHuqecKlle

omu6xu. Tar, Ha crp. 4, I0,22, 182.

Ornle.reHHbre HeAocrarKr4 He yMaJr.flIor HayrrHylo v rtpaKTnrrecKylo qeHHocrb

noryrreHHbrx pe3ynbraroB r,r He cHu)r(ator aKTyaJlbHocrb Al4ccepraul4oHHofi pa6orrr.

3uxnrurteHue

{raccepraur,roHHafl pa6ora EepAnena Aca4nyna 3raMosuLra .rBJlflercf 3aKoH-

.{euHofi HayrrHo-reannSr4Karluosuofi pa6orofi. Ha ocHoBaHrrl4 BrITToJIHeHHrIX aBTopoM

r4ccneAosauvrir, paspa6oraHbr reoperurrecKne IroJlo)KeHvrfl., coBoKytlHocrb Koropbrx

Mo)r(Ho rieannsurlr4poBarb KaK Hayr{Hoe Aocrl{xceHl{e e o6racun Qr,rsuqecrofi xurulau n

MarepgaJroBeAeHr4fl. Bolrurofi orcnephMeHTilmHrrft ra pacverrrrrft Marepuafi, HOBI,I3Ha

HayrrHbIX rroJlolK etrufa H BbrBoAbr, [peAcraBneHHble n pa6ore, Aaror ocHoBaHue cqllTarb)

r{To Ar{ccepraur4oHHa.s pa6ora EepAr,rena AcaAr<yna Srauonuqa Ha reMy: <<OHguxo-



XI.MITIIeoKI,Ie cBoficTBa cTIJIaBoB oco6oqucTofo U TCXHI4IIECKO|O AJIIOMHHHf, C

peAKo3eMeJrbHbrMlr MeriuIJIaMI4, cypnnaofi vr 3JI9M9HTaMI4 lloAlpyurlbl repMaHl4s))

coorBercrByer Tpe6oBaHHflM rryHKroB 9-14 <lloroxteunfl o nop{AKe llpucyxtAeHl4fl

yrreHbrx creneuefi>>, yrBepxAeHHoro flocrauoBJreHl4eM llpanrareJlbcrBa PO or 24

ceHrr6p.r 20I3r., J..|bg42 (pea. or 28.08 .20I7r.), a ee aBrop AocroI4H rlpucylKtreHvrn'

HcKoMofi yueHofi crerreHr4 AoKTopa rexHr,rqeclfl4x HayK ilo ctreuuanbHocrl,I 02'00'04

S usrauecKa.n xI,IMI4r.
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