
3AKJIIOtIEHI,IE

KoMr4ccLrH.{r{ccepraqr4oHHoro coBera 6D.KOA-007 e cocraBe A.x.H. Vcuanona P.,

A.r.H., npo$eccopa Ha:aposa X.M. I4 A.r.H., AoUeHra CaSapona A.M., co:4aunofi

perxeHr4eM Al4ccepraquoHHoro coBera 6D.KOA-007, nporoKon N 2 or

16.06.2017r.,, rro 1vrcceprar\vtr OEI,IAOBA 3rae4ynno Paxrraaroskr-r'a Ha reMy:

<<Kopporun UHHK-aJrroMr{HneBbrx crrJraBoB HoBoro noKoJreHufl>>t

rrpeAcraBneHHofi Ha cor{cKaHue yqeHofr creleHu AoKTopa xI4MI4qecK?IX HayK

r1o cnequarrbHocrra 05.17.03 - rexHoJlorll-rl 3JIeKTpoxI4MI4qecKI,IX npoqeccoB I4

3aur,rra or Koppo3rlH

PaccuorpeB Ar4ccepraIILIoHHym pa6ory O6raAona 3.P. Ha reMy: <Koppo:ur

IIHHK-€urcMr4HueBbIX crIJIaBoB HoBofo [oKoJIeHHf,)) Ha coHcKaHHe yr{eHofi cTeIreHI4

AoKTopa xr4Mr4rrecKnx HayK tro cneuuaJlbHocrl{ 05.17.03 TexHoJIorI4.f,

3neKTpoxHMHr{ecKux npoueccoB v 3arr{HTa oT Koppo3t{I4, KOMITCCI/.fl.

Ar4cceprauuoHHoro coBera npr4 I4ucrnryre xr4Mvrvr I{M. B.W. Huxuruna AH

P e cuy6n r,rxu T aAxnKI4 cTaH np eAcTaB JI-aeT c JIeAyrc Iqe e 3 aKJIIor{eHI4e.

J[uqHoe yqacrrre corrcKarer.f, B iloryrleHl4l4 pe3ynbraroB 3aKrroqaerc.u B

aHaJrr43e nr{TeparypHbrx AaHHbrx, rrocraHoBKe 14 peIxeHHI4 3al.a'c, I4ccrleAoBauuit,

noAroroBKe lr npoBeAeHr4r4 oKcneprrMeHTaJrbHbrx I4ccneAoeaHufr B na6oparopHblx

ycnoBl4f,x, aHaJI[3e [oIyrIeHHbIX pe3yJIbTaToB,

noJro)KeHufr u erreoAoB ll{ccepraul4l4.

Creueun AocroBepHocrn pe3yJrbraroB 3aKJrroqaerc.fl B cneAyloueM:

- MllKpOCTpyKTypHbrM kr Mr4KpopeHTfeHocrreKTpaJIbHbIM aHaJII43OM Z3yrIeH

oJreMeHTHufi cocraB cr4Hre3r4poBaHHblx c[JIaBos Zn5Al n Zn55Al, co4epxaull4x

6eputultit, tuarsufi, qeJIorrHo3eMeJrbHbIX u pe.qKo3eMeJIbHbIX MeTaJIJIoB Ha

cKaHupylouleM 3neKrpouHoM Mr4KpocKore SEM lOxno-Kopeficroro

rrpor43BoAcTBa;

- noTeHuHocTaTr{qecKr4M MeToAoM B |rOTeHIII{OAI4HaMI4TIeCKOM peXHMe

ycTaHoBneHbr 3aKoHoMepHocTr4 r43MeHeHr4fl Koppo3HOHHO-SJIeKTpOXI4MHqeCKLIX

xapaKTepr4cTnK r4ccneAoBaHHbrx crrJraBoB B pa3nlrr{Hblx 3JIeKTpOJII{TaX, a TaK}Ke oT

pH cpe4rt;
- TepMofpaBr4MeTpr4qecKxM MeTOAOM yCTaHOBneHbr 3aKOHOMepHOCTH I,I3MeHeH.Idfl.

KI4HCTI4I{CCKUX VI 3HCP|ETI4I{CCKI,1X XAPAKTCPHCTI4K IIPOqECCA

BbrcoKoTeMnepaTypHoro oKrrcJreHn-fl I4ccJIeAoBaHHbIX CIIJIaBOB B TBepAOM

cocTo_gHuH;

SopvrynupoBKe ocHoBHbIX

- peHTreHoSa:onuv aHaJrH3oM orrpeAeneHu Sa:onbre cocraBn.ltoql4e npoAyKToB



oKI4cJIeHI4-a yKa3aHHbIX cnJIaBoB rr rloKa3aHa r4x ponb e QopvrapoBaHHr4 MexaHr43Ma

[poqecca oKr4cJreHHfl crrJ]aBoB;

- ycoBepueHcTBoBaHa 3Kc[epHMeHTanBHa.f, ycTaHoBKa [nfl. rr3MepeHr4r yAenlHoft

TeIIJTOeMKOCTI4 MeTa[JIOB U CIIJIaBOB B pe]KI4Me ((OXJTa)KAeIJI.4fl>> U 3aIIIHIIIeHa

IrareHToM Pecny6nuxu Ta4xraKr4craH;

- B pe)KrIMe ((oxJIax(AeHI,I.l) hccJreAoBaHbr renJro$raszvecxue ceoficrBa c[raBoB

Zn5Al u Zn55'\1, rernpoBaHHblx 6epurrrrueM, MafHrreM, rrleJror{Ho3eMeJibHbrMr4 H

peAKo3eMeJIbHbIMI4 MeraJrJraMr{ pa3nr'rr{Hofo cocTaBa, u ycraHoBneHbl

3aKoHoMepHocrl4 H3MeHeHI4x reu.rroSl43r4rrecKr4x csoficrB crrJraBoB B r4HTepB€ure

reMrreparyp 300+650 K;
- I4clroJlb3yfl I4HTerpanbl oT Montpuofi y4enrHofi Te[JioeMKocTr4 r{ccJreAoBaHHbrx

cIIJIaBoB, paccrII4TaHbI HX TepMoAr4HaMr4r{ecKue QyHxqrar4: SHTaJibnr4-rr, SHTporrr4flu

3Heprr{.f, fu66ca 14 onpeAeJreHbr vrx3aBucuMocrb or reMrreparypbr;

- Kanop[MeTpI4rIecKI'IM MeToAoM ycTaHOBJIeHbI BeJILIqHHbI 3HTaJIbIILI-[ pacTBopeHvlfl

III4HK-€LnloMrrHHeBbIX cIIJIaBoB, nerrrpoBaHHbrx 6epznnneu 14 MafH?reM u rrx

BJII{f,HI4C HA CfO }I3MCHCHI,Ifl;

- pa:pa6oraHbl orITHMaJIbHbIe coeraBbl nefrrpoBaHHbrx qtrHK-anrcMr,rHHeBIIX

cIIJIaBoB, Koropble 3arr1nqeHbl IIareHTaMr4 Pecuy6nzrcra TaANurczcraH u

ll[claucxofi Pecny6tuxu kIpau, a raKxe npoBeAeHbr rrx orrbrrHo-[poMbrruneHHbre

rrcrtblTaHu-f, B KatlecrBe aHoAHoro 3arUrrrHoro rroKpbrru-rr craJrbHbrx KoHcrpyxqufi,

uz ge tuir r4 coopyx eswir.

CreneHr AocroBepHocru pe3ynbraroB TaruKe noArBepxAeHa cnpanrofi

aHTl,lrularvrara. OpzrlaHanbHocrb co.{ep)KaHvrfl [vraceprarll{r{ cocraBJrtet 86,260/o

or o6u{ero o6teua reKcra; rlnrr,rpoBaHne oSopl,rneno KoppeKTHo;

3aHMcrBoBaHHoro Marepnana, r{clroJlb3oBaHHofo B Ar4ccepraul4u 6eg ccrrlKur Ha

aBTopa, lu6o r4cror{Hl4KoB 3aHMcrBoBaiej/^A He o6uapyxeHo, Hayr{Hbrx pa6or,

BbITIOJIHeHHbIX coI4cKareJIeM yueHoft crerreHr4 B coaBTopcrBe, 6e: ccbrJloK Ha

coaBTopoB, He Bbr.rrBleHo.

Hayuxaa HoBLI3Ha pa6oru. Ha ocHoBe 3KcrreprrMeHTaJrbHbrx

uccneAoBauuit ycraHoBneHbl 3aKoHoMepHocrH r43MeHeHr4.rr Koppo3HoHHo-

3neKTpoxuMHqecKHX xapaKTepncrHK rIr4HK-aJtoMr4Hr4eBbrx crrJraBoB Zn5Al vr

zn55Al or coAep)KaHrrr P3M(Sc, Y, Ce, Pr, Nd, Er) H oJreMeHrauu IIA lpyrrnbr
repHoAr.rqecxofr ra6nraqrr(Be, Mg, Ca, Sr, Ba) r 3neKrponvraxHcl, NaCl u NaOH
pa:luunofi KoHIIeHTpapn, B 3aBrrcr4Mocrr4 or pH cpeAbr. Blrgnrtenrr

3aKOHOMepHOCTH U3MeHeHI,r-S KrrHeTr{qeCKrrX r4 3HepfeTr{rrecKr,rx xapaKTepr4crr4K

rpoqecca BblcoKoreMneparypHoro oKHcJreHHr crrJraBoB ZnS,\1 u Zn55Al c P3M n
a



oJIeMeHToB IIA rpynnbr nepl4oAl4rlecKofi Ta6nurlbr, B TBep.qoM cocrof,Hl4l4.

Pacuru$poBaH Sa:onufi cocraB npoAyKroB oKr,rcJre:nus" cilranos Zn5Al u Zn55A\

co.qepxatuux P3M Lr 3JIeMeHToB IIA fpynnbr [epr4oAr4r{ecrofi ra6ruqrr, vr

ycraHoBneH I{x ponb e QoprurrapoBaHtrr4 MexaHu3Ma npoqecca oKr4cJreHr4.rr cruraBoB.

Onpe4eleurr 3aKoHoMepHocrur r43MeHeHr4r reMrreparypHofi 3aBr4cnMocrn

renroQzsuqecKrx xapaKTeprrcr?rK a repMoArzHaMr4qecKr4x $yHr<quu 4rofinux

crrrraBoB Zn5Al u 2n55,\ln rpofiHux crrrraBoB cr4creM Zn5,\I-P3M(Be,Mg, III3M)

u Zn55AI-P3M(Be,Mg, IIJ3M). llony.reHbr ypaBHervrfl, orrr4cbrBalouae H3MeHeHr4r

3HTaJrbrrr{H pacrBopeHus crrJraBoB Zn5Al u 2n55,\1, rerapoBaHHbrx 6epuuueu z

MafHueM.

flpanruvecKafl 3HaqnMocrb pa6orur 3aKJrroqaercf, B paspa6ou<e

olrrl{MaJrbHoro cocraBa crrJraBoB Zn5Al u Zn55A1, nerupoBaHHbrx 6epuuuelr,

MarHr4eM, ruerorrHo3eMeJrbHbrnru (ca, Sr, Ba) 14 peAKo3eMeJrbHbrMra (Sc, Y, Ce, Pr,

Nd, Er) MeraJrJraMu, orJrr4r{arcur4xct Koppo3r4orisofi crofirocrbro 14 saruurofr ux

rrareHTaMa Pecny6 JruKr4 TaAxulcucraH H I,Iclavcrofi Pecny 6 nuxu Vlpam.

Pa:pa6oraHnbre orrrr4MaJIbHble cocraBbr rIr4HK-a[rcMr4Hr4eBbrx crrJraBoB

3aIII[qeHbr AeB,srbro rrareHTaMl4 Pecny6ruaxH TaAxzr<ucraH u Irlcraucxofi

Pecny6nuxu Wpau vr npoBeAeHbr vrx orrbrrHo-npoMbrruneHHbre vcil:.;rraHufl B

KarrecrBe aHoAHbrx 3aulr4THbrx norcprrrrafi Ha r43ryerrkrflx kr3 craJlr4 B Hayuuo-

HccneAoBareJrbcKoM orAene Orxprrroro yHkBepcr4rera r.MaANnucu l4c$axaHa

Irlcraucxofi Pecny6nurz Ltpau. 3rououlr.recxufi e0Sexr or HcnoJrb3oBanvr

aHoAHbIX cnJraBoB B Kar{ecrBe 3arqI{THbIX noKpurufi craJrr4 cocraBJr{er 8.1$ ua

I vr2 sarqrarqaerraofi noBepxHocrn.

Pa:pa6oraHHar 3KcneprrMeHTaJrbHafl ycraHoBKa Antr r.r3MepeHr4fi

TerIJroeMKocrI,I TBepAbrx ren (Manufi nareHr Pecny6rruKyr Ta.qNurracran J\b TJ

510) ucnon*yercf, B HayrrHbrx z yue6Hbrx npoqeccax Ha $ra:ravecxou Qarynbrere

Ta4xzxcKoro HaIII4oHanbHoro yHrlBepczrera, B Ta4xzxcrou rexHnrlecKoM

yHl4Bepcr4rere rrM. aKaA. M.C. Ocuvu w s VHcrr4ryre xvMvrkr zna. B.I4. Huxuru:r'a

AH Pecny6nuru Ta.{NunucraH.

IleHuocrb Hayqnrrx pa6or cor4cKarerrr 3aKJrroqaercr B cne.qyroilIeM:

- ycTaHoBJIeHbI 3aKOHOMepHOCTT4 rr3MeHeHr4.rr KOppO3r{OHHO-

3neKTpoxl{MuqecKr4x xapaKTepI,IcrI,IK yKa3aHHbrx cnJraBoB B 3JreKTponr{Tax HCl,

NaCl ra NaOH pa3nuqHofi xoHueurpa\vvr, B 3aBr4cr4Mocru or pH cpeAbr;

- BbrtBJreHbI 3aKoHoMepHocTI4 I43MeHeHH{ KHHerHqeCKr4X r4 3HepfeTHrIeCKHX

xapaKTepI4cTHK rrpoqecca BblcoKoTeMnepaTypHoro oKr,rcJreHr4_rr yKa3aHHbrx

cIIJraBoB B TBepAoM cocrorHrrr4. PaculaSpoBaH Sasonufi cocraB ilpoAyKToB



oKHcJIeHI4q crlaBoB I{ ycraHoBJIeH HX ponb n QoplrupoBaHr4r4 MexaHr43Ma [pouecca

OKI,ICNCHU';

- orrpeAelleHbl 3aKoHoMepHocru I43MeHeHHr reMneparypHofi 3aBrrcr4Mocrr{

reuloQxsnqecKnx xapaKTepllcrnK u repMoAr4HaMr{qecKHX $yHxqrau gnofinux

cIIJIaBoB ZnSAl u Zn55Al ra rpofiHbrx crrJraBoB cr4creM Zn5Al-Be(Mg, III3M,

P3M) u Zn55Al-Be(Mg, IU3M, P3M);
- nonyqeHbl MaTeMaTrrr{ecKl4e MoAeJiI4, ofrHcblBaloqr4e II3MeHeHI4.'I 3HTaJIbrII4I4

pacTBopeHkIfl HcclretroBaHHbrx cnJraBoB.

Hay.ruar cfiequaJrbHocrb yxasauHofr pa6orrr coorBercrByer

crelll4€ulbHocrrr 05.17.03 - TexHorlorrrt 3neKTpoxaMrrrrecKr{x npoqeccoB 14 3aqlrra

or Koppo3nw (xutur,mecKue uayrcu) ro cneAyrcurzM napaMerpaM:

- r43yrleHbl KOppo3HOHHO-3JreKTpOXr4Mr4rreCKlre XapaKTepVTCTUKU

rIccneAoBaHHbIX crrJraBoB, rrpetrHa3HarreHHbrx B KarlecrBe aHoAHbIX noKpblruit gttl.

3arrluTbr or Koppo3trkr crarrbHbrx KoHcrpyKrIHH, uzgerruit H coopyxeuuit;

- HCCneAOBaHa KITHeTHKLI npOUeCCa BbrCOKOTeMrrepaTypHOfO OKr{CJreHr{t

yKa3aHHbIX crIJIaBoB, o[peAeJIeHbI Saroerre cocraBJrrrorune npoAyKToB oKr4cJreHH{

JIerupoBaHHbIX ctiJIaBoB u IIoKa3aHa vx ponb B $oprraHpoBaHkrkr MexaHr{3Ma

upoqecca oKr4cJreHr4.f, ;
- I43yrIeHa reMneparypnas" 3aBr4cr4Mocrb rerrJro$zsr,rvecxux xapaKTepr4crux

I4 TepMoAl4HaMurrecxnx SyuKur4r4 rIr4HK-aJIloMrzHr4eBbIX cnJraBoB, Jrerr4poBaHHbrx

6epunrueM, MarHI4eM, IqeJIorrHo3eMerbHbIMH I4 peAKo3eMeJIbHbIMI4 MeraJIrIaMI4.

flo.nuora n3ror(eHllq Marepr{aJroB Ar4cceprauur,r orporeHa B AByx

uonorpaSHax, 37 erarb.rrx, peKoMeHAoBaHHbrx BAK npr4 llpeau4eHre

TaAxzxzcraH, 34 crarbrx B c6opHnr<ax vr MarepuaJraxPecny6nuxu

MexAyHapoAHbIX Lt pecny6nuKaHcKrrx r<on$epenrluflx, a rarcKe ilonyqeHo 10

IIareHroB Pecny6nHxra TaANnKr4craH H Irlclavcxofi Pecny6nHxu Zrpau.

. flucceprallr4oHuar. pa6ora npouna Aocraro.rHo oSurupHylo anpo6aqraroHA

KIMexAyHapoAHbrx vr pecny6nuKaHcKnx crlMlo3rayMax, roHQepenqnsx

ceMnHapax B Poccuu, @paHqr,ru, I4pau, llolturu, Clonaruu, VrpauHrr,

Typxnrenr,rcraH, Kasaxcrau u TaANr{Kr{craH.

Pesylrraru AnccepraqHouuofi pa6orrr onpo6onauu B orrbrrHo-

npoMbIIxJIeHHbIX uacurra6ax v [pr4Hf,Tbr K BHeApeHiaro. I,IMerorcq

cooTBeTcTByrouue cIIpaBKH, npoToKonbr 14 aKTbr BHeApeHu.fl .

B KaqecrBe o$nqua.nbHblx o[noHeHToB KoMuccr4fl lr4cceprarl]roHHoro

coBera [peAnaraer Ha3H aqrrrb cneAyrcrqr,rx yv€uux :



1. HoeoNeHosa BraAnuvrpa AHtoHoeu*a - AoKTopa xr{MnqecKnx HayK,

npo$eccopa xa$e4pu <<Qugn.recKat 14 HeopraHuqecKar xnMr{r)) Alraficxoro

rocyAapcrBeHHoro yHr4Bepcnrera, r.FapHayn ;

2. Hasapona Xonuypo4a Mapznonzva AoKTopa rexHr4rrecKux HayK,

npoSeccopa, rJraBHoro Hayr{Horo corpyAHxKa Arenrcraa rro x4epHofi kr

paAr4arluosHofi 6 esonacHo crr{ AH P ecny 6 tuxu Ta4xuxucraH ;

3. Cau4oea [xavrure4a XavrpoKynoBlrqa - AoKropa rexHr4rrecKr4x HayK,

AoIIeHTa, n.o. npo$eccopa xa$e4pu <llpouenoAcrBa MarepuarroB, TexHoJror?rr H

opraHla3auut crpor4TenbcrBa)) TaAxuxcKoro rexHlrqecKoro yHr4BepcuTera HM.

aKa.rr. M.C. Oczur,r.

, B KaqecrBe ne4yu1efr opraHu3arluu [peAnafaeM @ugnxo-rexHu.recKufi

HHcrr4ryr nvr. C.Y. Ynaapona AH Pecny6turcu TaAxrarurcraH, r.[yurau6e.

I&cxoAs. r43 BbrrueH3Jro)KeHHoro, KoMr4ccz{ A}rcceprarltroHHofo coBera

npeAnaraer rpnHrrb Arzcceprarl?roHHyro pa6ory O6uloea 3.P. K 3arrlr,rre Ha

Al,IcceprarlrroHHoM coBere 6D.KOA-007 npr4 L.IHcruryre xuMvru r{M.

B.IrI. HurvrruHa AH Pecny6lnru TaaxurucraH.

[Ipe4ce4areJrb KoMHccrru,

AOKTOp XlrMrrqecKrrx HayK

9.neurr KoMr{ccnr:

AOKTOp TeXHHqeCKrrX HayK,

npoQeccop

AOKTOp TeXHUqeCKT{X HayK,
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VcrvraHos P.

Hasapon X.M.

CaQapon A.M.


