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HafrHoro KoHcyJrbraHTa Ha AucceprarluoHrryro pa6ory

O6u,uona 3u€ryruro Paxuaronraua: <Koppo3rrrr rlrrnK-alrroMuHlreBbrx clrraBoB
HoBoro rroKoJreHlrrD), npeAcraBneHnylo Ha cor{cKaHrre yrenofi crerreHu
AoKTopa xrrMurrecKl,[x HayK rlo crrequallbHocr]r 05.17.03 - TexHoJrorlr.f,

gJreKTpOXkrMHqeCKAX [pOqeCCOB rr 3arq]rTa OT KOppO3UU

Xaparcreprrcrr{Ka uayunofi rl nporr3BoAcrBenHofi Aesrerbnocru corrcKareJrfl
O6ulon 3n€gynno PaxMatoswr s 2004 roAy oKoH.rnn SaryJrbrer xunanqecrcofi

TexuoJroruu u MeraJrJrypruu TaAxrarcnoro rexHrrqecKoro yur4Bepcr,rrera r4M. aKaA. M.C.
Ocrauu no cnerlraaJrbHocrr4 <<Xularz.recKarr rexHoJrorlrrr HeopraHruecKax seqecrB). C
2008 ro.qa no Hacrorrqee BpeMxpa6oraer s I4ucfl4Tyre xr4Mrrlr rrM. B.I,I. Hur<prrzna AH
Pecny6nnxu Ta4xnrucrau. B Hacro{Iqee BpeMr 3aHrrMaer AoJrx(Hocrb BeAylrlero
HayqHoro corpyAnlrna. B 2009 ro4y 3aIqI,IrLIJr KaHAI,IAarcKyrc Arrcceprallnrc.

3a nepuoA pa6oru [porBrrJr ce6s c rroJro)Kzremnofi cropoHbr. I4ueer
Teoperr4qecKr4e 3HaHr4lr, rrparon.recKr,rfi ofr6lT. flpnobpereHHbre rexHlrqecKlre 3nanvfl.
rro3BoJrrrJru O6ugony 3.P. BbrrroJrHrrrb AllcceprarluoHHyro pa6ory, cBt3aHl{yto c
pa.:pa6orroft onrprMiurbHoro cocraBa aHoAHo-ycrofi.rrlsbrx rIutHK-aJrroMrIHI4eBbrx
crrJraBoB, IrerprpoBaHHbrx P3M(Sc,Y,Ce,Pr,Nd,Er) v eJIeMeHTaMu IIA rpyrlrlbl
nepnoAuuecroft ra6nuqrr (Be,Mg,Ca,Sr,Ba) vr u3yqeHr,reM r,rx $ueraro-xl4Ml4qecKltx
cnoftcrn, [peAHa3HaqeHHbrx B KarlecrBe aHoAHoro rroKpbrrur AJrr 3arrILITbI or Koppo3krvr
craJrrHsrx wzgenwit, KoHcrpyKrlzfi n coopyxeHIafi. TarNe paspa6oranHiul AulccepraHToM
B COaBTOpCTBe SKCnepUMeHTairbHiUr yCTaHOBKa AJrr Ur3MepeHr,r.rr TefrJroeMKocTI4 TBepAbIx

ren (Manufi narenr Pecrry6nuru TaANIaKI{craH }lb TJ 510) racnoJrrcyercff B Ha)nrHbIX LI
yve6nux npoqeccax Ha Szsruecrou Sarcynrrere TaAxuKcKoro HarlrloHtulbHoro
yHr,rBepcr.rTera, Ta4xr4KcKoM TexHr{qecKoM yHr,rBepclrTeTe urM. aKaA. M.C. Ocmvrpr n s
I4ncrnryre xuMrru nrr,r. B.Z. Hnruruua AH Pecrry6.nuru TaANurucraH.

O6ra,qos 3.P. urueer 6onee 175 orry6nuKoBaHHbrx HayqHbrx pa6or, B ToM qucJle uo
reMe Ar{cceprarlun 73, I,13 Koropblx 2 trloHorpa$uu, 37 crarefi B BeAyITII{x
perleH3upyeMbrx )KypHaJrax, peKoMeHAoBaHHbIX BAK npu lIpeaIrAeHTe Pecly6nur<u
Ta4NurrzcraH H B 34 varcpuaJrax Me)r(AyHapoAHbrx rr pecny6rnrancxux ronQepenquft.

Heo6xo4rarrao orMerr,rrb caMocrorreJrbHocrb npo4erauuofi Al,Icceprallraousofi
pa6orrr, cnoco6nocrr coucKareJrr K TBopqecKoMy HayqHoMy MbIIruIeHuK),
uacroftqznocrb r4 xopomyo oppreHTaur,rro B cnequ$ure paspa6omz HoBbIX MarepLIaJIoB,
a raxxe K yAaqHoMy coqeraHuro HayqHo-fleAarorl{.recxoft Ae.ureJIbHocrLI.

. O6z4oe 3.P. rroJrb3yerc.rr yBaxeulreM cpeAr4 corpyAHlrros IrlHcrprryra xltMlrlr LIM.
B.IrI. Hrarzrusa AH Pecny6lur<n Ta.qNuKLIcraH.

Oqenrca Arrcceprarlrril
B coorsercrBurur c [ocraBJrensofi rleJrbro B Arrccepraqr,roHHofi pa6ore peuleHbr

cJreAyrcrque sadaqu:
- Mr{{popeHTreHocneKqpaJrbHbrM aH€uIrI3oM I43yqeH sreueurHrrft cocraB
cr,rHre3r,rpoBaHHbrx ctIJIaBoB Zn5Al w Zn55Al, coAep)Kalqux P3M (Sc, Y, Ce, Pr, Nd, Er)
vt eJreMeHToB IIA {pyrrlbr reprloAl4tlecrofi ra6nuqrr(Be, Mg, Ca, Sr, Ba) Ha
cKanlrpyrcqeM oreKrpoHHoM Mr4KpocKone SEM cepulr AIS2100 (IOrctar Koper);
- noreriquocrarr,rqecKraM MeroAoM B rroreHlllroArdHaMarlecKoM pexl{Me ycraHoBJIeHbI
3aKOHOMepHOCTpT r43MeHeHUir KOppO3r,roHHo-gJreKTpoXr4Mr4rIecKI4X XapaKTepI4cTt4K IILIHK-

aJrroMr,rHraeBbrx crrJrasos Zn5Al u Zn55A1o leruponaHHblx P3M(So, Y, Ce, Pr, Nd, Er) u



gJreMeHTaMr{ IIA rpy[rrbr rreplroAl{tlecKoft m6rzqrr(Be, Mg, Ca, Sr, Ba) n eJreKlpoJrrrax
HCl, NaCl n NaOH pa3rr,rqHoft romleHrpar\krvr, B 3aBr4craMocrra or pH cpe4rr;
- r43yqeHbr MrlKpocrpyr(rypbr JrervpoBaHHbIX rlrrHK-iurroMrrHr,reBbrx c[JraBoB c P3M n
3JreMeHTaMra IIA rpyrrbr nepuoAlltlecroft ta6ruqrr na npn6ope SEM rrpv pa3JrrrqHbrx
yBerr4qeHr,rrx r noKa3ano eQQerr ruo4IaQnKaquu crpyKTypbr cuJraBoB Zn5.Ll u ZnSSAl
rrprr JrerllpoBaHr,ru prx yKa3aHHbrMI{ SJIeMeHTaMI,I;
- TepMorpaBr,rMeTpprqecKr4M MeToAoM ycTaHoBJreHbr 3aKoHoMepHocTLl r43MeHeHr,Ur
Kr,rHeTr,rqecKHx Lr 9HepfeTr4rrecKlrx xapaKTepvcTr4K npoqecca BbrcoKoTeMnepaTypHofo
oKprcJreHr.rlr crrJraBoB Zn5Al u Zn55AI c P3M(Sc, Y, Ce, Pr, Nd, Er) ra oJreMeHTaMra IIA

Ipyrrrbr replroAuqecrofi ta6nzqrr(Be, Mg, Ca, Sr, Ba) n rBepAoM cocrornr4ra;
- peHTreHo$asonuru aHiilrLr3oM orrpeAeJreHbr Sasonue cocraBJrf,rorqne [poAyKToB
oKr{cJreHur yKa3aHHbrx cnJraBoB LI rroKa3ana r4x poJrb n $oprur,rpoBaHrir{ MexaHLr3Ma
npoqecca oKr,rcJreHr4r crrJraBoB ;
- ycoBepueHcTBoBaHa gKcnepr,rMerrransHuul ycTaHoBKa IIrfl n3MepeHr4lr yAelruoft
TeTIJIOeMKOCTLI MeTaJIJTOB LI CIIJIaBOB B pelg,IMe (OXJIa)K,4eHI4.fl) U 3aIrII{IrIeHa naTeHTOM
Pecny6nnru Ta4xuKrrcraH;
- B pexr,rMe (oxJriDKAeHr,nr)) LrccJreAoBaHrr renro$r43raqecKrae ceoficrea crrJraBoB Zn5Al u
ZnSSAl, JreFr,rpoBaHHbrx 6epurrzeru, MarHLreM, [IeroqHo3eMeJrbHblMu 14
peAKo3eMeJrbHbrMr{ MeTiurJraMr{ pa3JlvqHoro cocTaBa, H ycTaHoBJreHbr 3aKoHoMepHoQTI{
[3MeHeHrur reulo$rasr4qecKrrx cnoficrs cmIaBoB B rrHTepBilre reMreparyp 300+650 K;
- [crroJrb3yr r,rHTerpiurbr or laorrpHofi yAemsofi Te[JroeMKocrrr r{ccJreAoBaHHbrx
crrJraBoB, paccqr4TaHbr repMoArrHaMr,rqecrure QyHr<qulr: oHTaJrr;rwrA) oHTporrlul t4 gHeprvt

fu66ca crrrraBoB ct4creM Zn5Al-P3M(Be, Mg, III3M) u Zn55Al-P3M(Be, Mg, II{3M) n
o[peAeJreHbr ax 3aBucr,rMocT6 or reMrleparypbr;
- KzrJroptlMerpllrrecKrrM MeToAoM yaTaHoBJreHbr BeJrr4qr{Hbr grrTiurb[r{rr pacTBopeHurl
TILTHK-turoMIrHI,IeBbrx cruraBoB, JlerlrpoBaHnux 6epuJIJII,IeM r,I MarHLreM n vrx BITLTflHLIe Ha
ETO II3MEHEIIVA;
- pa"rpa6oraHbr orrrtrMtrJrbHbre eocraBbr JrerrrpoBaHHbrx rlrrHK-aJrroMuHneBbrx crIJIaBoB,
Koropbre 3aruurueHbr nareHTarrrn Pecny6ruru TaAxraxzcr att u Ylc'l:alacrofi Pecrry6wtrut
VIpaw, a raKx(e [poBeAeHbr ux onbrrHo-[poMbrrrrJrenHbre HcrrbrraHrlll B KaqecrBe

aHoAHOTO 3arrIrrTHOfO rroKpbrTr/u cTaJrbHblx KoHcTpyKrlutrt,nsgelrafi u coopyxeunfi.
Ha ocHose oKcrrepuMerrraJrbHbrx rrccJreAoeaHzft ycraHoBJreHbl 3aKoHoMepHocrLI

I43MeHeHurI KOpp03I4OHHO-9JIeKTpOXI4MI4IIOCKI4X XapaKTepI4CTlIK IIIIIHK-tUIIOMI4HI'I9BbIX

crrJraBoB ZnSAl u Zn55Al or coAepxanzs P3M(Sc, Y, Ce, Pr, Nd, Er) LI oJleMeHrarr,ru IIA
rpyrrrrbr nepuoAr,rrrecrofi m6nuqrr(Be, Mg, Ca, Sr, Ba) e ereKlporllrax HCl, NaCl n
NaOH paslnuuofi KoHrleuqparylztv, B 3aBLlcr4Mocrr4 or pH cpeAbl. Brrssreurr
saRououepHocrr,r Lr3MeneHr,ur Kr4HeruqecKr4x n oHeprerr,rqecKr{x xapaKTepI,IcrI4K
rpouecca BbrcoKoreMneparypHoro oKrIcJIeHI4rI crIJIaBoB ZnSAl u Zn55Al c P3M n
oJreMeHToB IIA rpynubr rrepvoAnqecrofi ra6ruqrr, B TBepAoM cocro.flHl4l4. Pacnru{ponan

$a^:onnfi cocraB upoAyKroB oKr4crreHlur cnJlaBon Zn5AI u Zn55Al. coAeplKalurax P3M n
gJreMeHToB IIA rpynubr rreplroAzuecnofi ta6ruqrr, v ycraHoBJIeH Iax poJlb B

$oprrauponalvrv MexaHH3Ma rrpoqecca oKI,IcJIeHI,ITI crulaBoB. Oupe4eleurt
3aKoHoMepHocrtr r43MeHeHzrr reMrleparypnofi 3aBLIcI4MocrLI rennoQrasuqecKl4x
xapaKrepucrr{K Lr repMoAr4HaMrrqecKl,Ix $ynrcquu AeofiHrrx crIJIaBoB Zn5Al w Zn55Al vr
rpoftnux crrJraBoB cl4creM Zn5Al-P3M(Be,Mg, III3M) w, Zn55AI-P3M(Be,Mg, III3M).
flolyueHrr ypaBHeHurr ourrcbrBarcrq[e u3MeHeHra.fl gHTtuIbtIrII4 pacrBopeHlul crIJIaBoB
Zn5 AI u Zn5 5 Al, JrerlrpoBaHHrrx 6epUIIJILI eM Ir MarHI4eM.
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Pesymrarrr LrccJreAoBaHrdt Moryr 6uru r4crroJrb3oBaHbr MrEnncrepcrBoM
rrpoMbrrrrJreHHocrlr r( HoBbIx rexHoJlorllfi Pecrry6ruxu TaAxr{Kr.rcraH, focyAapcrneHHoM
HayqHo-gKcnepuMerrrrurbHoM v rrpor43BoAcrBeHHoM yqpex.qeHr4rM AH Pecuy6rumu
Ta4xr,rrracran, Mer€uuIoBeAaM v rIpoLr3BoAcrBeHHuKaM, a raKxe acul4panTaM kr
Malr{crpaHTaM By3aMV xlrMnqecKoro rI MeraJlJrypruqecKoro npoQurr, 3aHr,rMarcrqnxct
BOIpOCaMII CllIITe3a HOBbIX QIJIaBOB Ha OCHOB9 IILIHKa U aJIIOMI,IHIdfl, U Iil3y]9LeHIIeM I/tX

Koppo3uoHHo-grerffpoxnMLfrecKrrx n Qnsnr<o-xnMzrrecKr,rx csofi crs.
CoornercrBrre nay.rnofi rcnarnQnnaqllrr concKarerq yqenofi crenenu,

Ha KOTOpyrc OH rrpeTeHAyeT

[uccepraqrroHHar pa6ora O6rlosa 3Ia€4yano Paxrraarosvrqa Ha reMy <Kopposzx
qr,rHK-turcMrdHueBbrx crrJraBoB HoBoro rroKoJreHn.r>) orBeqaer rpe6onannxu BAK npu
flpeszgeure Pecrry6nuru TaAxr{KI,IcraH, npeAb{BJUreMbrM K AoroopcKr{M AHccepraIII{tM,
B coorBercrBlrlr c <<floroxenneru o nplicyx.qeHr{u yqeHbrx ctenenefi>>, }TB.
flocrauoeJreHr,reM llpauurenbcrBa Pecuy6ruxu TaAxHKr4craH or 26.11.2016 r. Ns 505, a
ee aBTop 3a pa:pa6orry aHoAHbrx rlrrHK-aJrroMlrHr4eBbrx cruraBoB, JrefupoBaHHbrx
bepullueu, MarHr,reM, rrIeJroqHo3eMeJIbHbrMLI I4 peAKo3eMeJrbHbrMu MeraJIJIaMI4, AocroLIH
fipucyxAeHr{f, eMy yueuofi creneHl,I AoKTopa xl{MlrrrecKl/rx HayK Iro c[eIII4iuIbHocrLI
05.17.03 TexHoJrorrur gJreKTpoxr4MlrqecKax upoqeccoB 14 3arrIHTa or Koppo3rlr{
(xunauvecxrae uayxu).

{onrop xrrM[rrecKrrx HayK, aKaAeMIrK
AH Pecny6.nnnn TaAxnrcucraH, upoQeccop,
3aBeAyroruufi .nadoparopuefi <<I(opporuounocroft rclle
MarepnaJrcr>> Ilncrnryra xuMrln nu. B.H. Hurcuruna
AH Pecny6.nnrcu TaAxnrcncran I4.H. Iauraes

Ifodnuca d.x.u., arcadeuurca AH Pecrry6nurcu
Todtrcurcucmau, npoQ e ccopa fan
Yqeuatil cercpemapu kli
uu. B.LI. Hurcumuua AH PT { M.T. Hopoea

7 3 4063, TagxraxzcraH, r.[yru
I4ucrrrryr xLrMIaI{ nna. B.I4. Hu
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