
3AKJIIOTIEHI4E
oKcneprHofi KoMLtccvru AucceprarlproHHoro coBera 6D.KOA-028 upu TaAxuKcKoM
TexHIarIecKoM yHLIBepcI4Tere LIM. aKaA. M.C. Ocnuv B cocraBe rrpeAce Aarerrs,
KoMIlccHu A.X.H., npoQeccopa [xypaena T.Ax., rrrenoB KoMr{cc}rr{ - A.X.H.,
npoQeccopa, qr.-Kopp. FIAHT EalzuroBa A.E. r{ A.r.H., AorleHra ArraongoAa I4.T.,
co3AaHuoft perleHueM ArIccepralll{oHHoro coBera 6D.KOA-028 (nporoKoJr Nb 1 or
2.11.2023 r.) uo AuccepralllloHnofi pa6ore @HpysH XarrapoKyJra Ha reMy <<AuoAHoe
rloBeAeHue I{ oKIacJIeHLIe crIJIaBa ZnI.SAl, rerupoBaHHoro qep[eM, rrpa3eoAr.rMoM r.r

HeoALIMoM)), rpeAcraBJleHHofr na col{cKaHpre yrenofi crerreHu AoKTopa QunocoQnu
(PhD) AoKropa no cnequarlbHocrll 6D071000 MarepnarroBeAenue u
TexHoJroMrr HoBbrx MaTepH€[rroB.

Srcnep rHas, KoMkr cc vs, p;ncceprarlkl oHHoro c oBera 6D.KOA- 02 8 paccMorpeB

u o6cyAI4B coAeplKaHLIe ApIccepraIILIoHHyIo pa6ory @npyeu XavrpoKyJra Ha reMy

<<AHo4uoe rroBeAeHrre H oKLIcJIeHLIe cnnaBa Zn}.SAl, JrerupoBaHHoro qepneM,

npa3eoALIMoM H HeoAuMoM)), [peAcraBJleHrryro Ha co[cKaHrae yreHofi creneulr

AoKropa Qnuocop^ (PhD) AoKropa ro cneqnarbHocrrr 6D071000
MarepnaJroBeAeHpre r4'TexHoJrorrrr HoBhIx Marepu€LrroB, rrpeAcraBJr,f,er cneAyroqee

3AKJIIOIICHIIC.

flpe4craBJreHHafl AucceprallploHnafl, pa6ora @upysu XanapoKyJra Ha reMy

<<Auo4noe roBeAeHLIe u oKLIcneHpIe crlJraBa Zn}.SAl, JrerupoBaHHoro qeppreM,

rpineoAuMoM u HeoArlMoMD coorBercrByer Soprnryne cneqralrbHocrn 6D071000 -

paspa6orKa HoBbrx MarepH€IJroB c 3aAaHHbrM KoMrrJreKcoM csoficre [yreM

ycraHoBJleHr{rr Qyn4arvreHT€InbHbIX 3aKoHoMepHocrefi Brrvrfl:rtvrfl. cocraBa,

crpyKTypbr, TexHoJlornu, a rarcI(e sKcrlJryararll,toHHbrx ut Apyrr.,rx Sarropon Ha

csofr crBa Marepu iuroB. B .IacrHocrn, upeAcraBJreHH afl. Avrcceprarlufl co orBercrByer

racropry Hafirrofi crequaJlbHo.crLt 6D07 1 000 - MarepLr€rJroBeAeHV e r.r rexHoJrornrr
HoBbrx Marepv€rJroB rro rryHKTaM I r 2, 3, 4, 9.

[ucceprarlproHnas, pa6ora @upysn XavrpoKyna orBeqaer rpe6onaHprrrM
<<floloxelavrfl, o roprAKe rrpktcy)K4eHkrfl freHbrx crereHefi>> BAK rpu flpesu4eHre

Pecuy6JruKrr TaAxprKucraH, yrBep)KAeHHoro uocraHoBJreHr4eM flpanureJrbcrBa

Pecuy6Jrr,IKr.r TaAxuKrcraH or 26 HIoHr 2023 roAa 3a J\b295 kr sKcneprnafl.
KoMlrccnt AI{ccepraII?IoHHoro coBera 6D.KOA-028 cqkrraer Heo6xoAuMbrM

AaHHyro AlrccepTarlr4rc [peAcTaBr4Tb K 3arrlr.rTe.
AxmyanbHocmb meMu uccnedonaHun. ConpenreHHoe MarrruHocrpoeHrre,

SJIeKTpOHHKa rr Bbrrr[CJrLrTeJIbHafl TeXHUKA, pAAVTOTeXHpTKA U arOMHa{ gHepreTprKa

Tpe6yror co3AaHvrfl,Bce 6onee coBeprueHHblx Marepu€rJroB. HenpepbrBHo co3AarcTcr

HoBbIe KoMrro3vipu cnJIaBoB, pazpa6arblBarorcr HoBbre u coBeprueHcrByrorcfl

cyqecrBylolrlue rexHororla.lecKlle pexolMrr, o6ecreqprBarorrlue rronfreHr4e



3aAaHHbIX CBOT4CTB.

B Hacrotrqee BpeMl raAXIrKcKa.fl H 3apy6exHa.s nLrreparypa o6or ar4rrac'
ptAoM IIeHHbIX MoHorpa$uit u ctatefi, rocBtlrleHHbrx orAeJrbHbrM rpymraM
nefllpoBaHHhrx MerarlJlrrqecKrrx crIJIaBoB. PaccuorpeHbr aroMHa.fl Lt gJreKTpoHHafl
crpyKTypa MeraJIJroB a Sag MeraIIJII4qecKHX crrJIaBoB, SeHoueHonorr.r fl. pr aroMHhre
MexaHI43MbI $asonrrx rpeBpaIqennfi, a raKlre Teopr4ra Akrooy3;g{u pr poJrb arounofi
crpyKrypbl, 4eSerron perrerKla H MklKpocrpyKrypbr B rBJreHr4{x Ar4OOy 3LrLr.
I'Isroxeubl ocHoBbr gJleKTponuofi Teoput4 MerEUrnoB; paccMorpeHbr MoAenr{
cso6oAHbIX gneKTpoHoB kr 3oHH€uI Teopr{r; Aaercfl aHaJrr{3 csoficrs
KpHcr€ulnprqecxofi kr sneKTpoHsofi crpyKTypbr rBepAbrx pacrBopoB H ocHoBHbrx
TIarIoB rlpoMe)KyrorrHhlx Merallrl4rrecKux Sa:. O6ocnoBaHbr cyrrlHocrb [pr4MeHeHknr
nl4farypbl, rloKa3aHbr BaXHocTb V neo6xoAuMocTb nerrdpo BaHvrfl,
nao4zSI'IIIHpoB a]Hufl pr o6pa6orKa pa3nkrqHhrx Br{AoB crrJraBoB, rd31..reHhr
Qnsnno-xl{Ml4qecK'e' Koppo3'4oHHo-gneKTpoxkrMkrrrecKr4e, MexaH'rrecKl,re pr
TexHoJIolHqecKI{e ceoficrea focrlapoBaHHblx, [poMbIruJIeHHbIX, gBTeKTIrqecKr4x,
SBTeKTOI4AHbIX r4IrU lpoMe]KyrorrHhlx cfIJIaBOB p€t3HOfO H€I3HarreHV.rr, r4MeK)rrIHX pfl/_
cneqaQuqecKHx oco6enuocrefi, B cBoro oqepeAb flBJrf,rorq r4ecfl. o6lexrou
cnequallu3auJdr4 orAenbHblx IpoI43BOACTBeHHLTKOB Vr H}CrreAoBarelefi. OrNae.reHo
IukIpoKoe [prrMeHeHLIe Zn-Al crIJIaBoB B KarlecrBe 3arrlrrrHbrx uoxprrrufi
yrnepo gucrofi' cr€Lrr. Illuporczfi oxBar Koppo3uoHHbrx cpeA, MeraJrJrr{qecKgx
crIJIaBoB, yclonufi vx sKcrlJlyura\Lrkr vI o6lacrefi ilp[MeH e1r4fl B correraH41 c
IlI3nolKeHkIeM ocHoBHbIX 3aKoHoMepHocrefi Susuxo-xkIMl4rrecKr4x rrpoqeccoB
rlo3BoJrrrr crIeIIV€uI4craM cAenarb npaBlrnrusrfi nu6op crrJraBa, KaK 3arrlt4THoro
rr oKphrrurs. trpr4 c o3A aHr{Lr H o B o fi rexu uKpr.

[nccepralll4oH]Hafl pa6ora cnoco6crByer perrreHr4ro vern€profi
crparerll'recrcofi 3al;arru IIo pa3Burr4ro Mer€IJlJlypruqecxofi vrMarr]HHocrpourelruofi
rlpoMhrrrrJleHHocrpr Ha ocHoBe MecrHoro cbrpbfl. ?esymrarbr Ar.rcceprarlproHuofi
pa6orrt Ha[paBJIeHbr Ha peru ertnpr orAenbHbrx 3aAarr <<HaquoHanbHofi crp aretvu
pa3Brrrux T aglKr4Kkrcr ana Ha repr4oA Ao 2030 ro4a>>.

' Ueno uccnedonoHun 3aKJIIoq aercfl, B paspa6orKe ofrrnMaJrbHofo cocraBa
rpofiuux crnaBoB Ha ocHoBe cnJIaBa Zn}.SAl, JrerkrpoBaHHoro rleppreM,
npa3eoAI{MOM 14 HeOApIMOM, rlyreM I,I3)nreHvrfl,ux aHo,.qHoro IIoBe Ae:H:afl.pl OKr{CJr envrs,
B pa3nr{qHbrx Koppo3troHHo-aKTktBHhrx cpeAax.

Hayurua,n H o 6 u3H a uccnedo e aru ufiz
ycTaHOBJIeHO 3aKOHoMepHoCTLI B I43MeHeHvIV KoppO3krOHHhrX V

3n eKrp oxl4MHrre cKkIX xap aKT epucrhrKax crJraBoB c tr cre tt zn\ . 5Al - c e, zn\ .5 Al -pr z
2n0.5 Al-Nd B Koppo3rroHHo-aKrlrBHhrx cpe 1ax;

loKa3aHo cMeIrIeHI4e rIoreHIIu€trIoB Koppo3rru, rrqTTLrHroo6paroBaHg.f, H
perraccvlBarlur4 yKa3aHHbIX CIIJIaBOB B rroJro]KrrTenbHyro o6lacrb 3Haqe uuit;



orpeAeneHo Blrlaflr,.r4e nernpyroql4x 4o6anor (Ce, Pr, Nd) ua Mr{KpocrpyKrypy
I,r aHoAHoe uoBeAeHrae crrnaBa Zn}.SA|'

ycTaHoBJIeHO 3aKOHOMepHOCTH B kI3MeHeIJIdItl Kr{Herr4qecKr{x u SHepreTprqecKrlrx
xapaKTepl{crI4Kax OKLIcJI'eMOCTI4 TBepAhrx cfrJraBoB cHCTeM Zn\.5Al-Ce,
Zn}.SAl-Pr vrZn}.5Al-Nd B arMocsepe Bo3Ayxa;

orIpeAeJIeHo Sasonue cocraBJl{roqre npoAyKToB BbrcoKoreMrreparypHoro
OKI4CJIeHUfl' CIIJIaBOB LI IltX pOnH B MeXaHI43Me aHOAHOTO OKLIC lle:Hlrrg;

noKa3aHo [oBbIIxeHHe aHoAsofi ycrofiul{BocrkI crIJIaBa 2n0.5'Al lerupoBaHr{eM
rlepr4eM, rrpa3eoALrMoM kr HeoAHMoM B alpeccr{BHbrx cpeAax

ITp a xm uq e c Ka,fl s H a q lu|t o c m b u c cn e d o e sH u it :
cl{Hre3upoBaHbl HoBbIX rpofiHux crrJraBoB Zn\.SAl-ce, zn\.5Al-Pr H

ZnI .5 Al-Nd, coAep)KaITIHX p a3nuqHble 4o6 anrkl p eAKo3 eMeJrbHoro Meralrna;
ycraHoBJIeHbI orrrLIMEUIbHhre KoHIIeHTparIHkr (no 0.01+0.1 ttac.%o) eJreMeHroB

rloAfpyrrflbl rlepat B crnaBe Zn}.SAl, orruqarcqrect errcoKofi Koppo3uongofi
crofirocrbro;

OIITUMaJIbHbIe COCTaBbI HOBbIX CLIHTe3I{pOBaHHbIX CIIJIaBOB 3aIIII{IIIeHbr 2

MIITIrIMIa rlareHraMr.r Pecny6 rvr:rr TaAxprKrrcraH (J\b TJ I07 9, 1 08 1 );
paBHoMepHoe [oKpbITpIe crzutruofi rca6elrHblx noTKoB c rrJroTubrM cJroeM

JIerI4poBaHHbIX Zn',\l crIJIaBoB npl{HflThr Anfl BHeApeHvrfl Ha rrpeArrpgsrera OOO
<<Hoxzlra TAnKo>> r.[yruaH6e. Srosoturrecxufi e$Qexr or ucrroJrb3oBaHrdf,
3aIrII4THofo IIoKpbrrufl Ha 1na' saululrlaeMofi uosepxuocru r43Ae tuitcocraBJr ;aer 9,4
Aonnapos CIIIA.

ObopnneHue duccepmal4uu u osmopeQepama coorBercTByer
ycraH o BJr eHHblrra rp e 6 oBalF{krflna B AK rp Lt llp es n4 e HTe P e cny6 lrvrKvr Ta4xnKr4 craH,
|OCT P7.0.II-201 1, co4ep)KaHl{e aBropeSepara oTpoxaer ocHoBgbre roJroxeHr4n
Al4ccepralluu. [r,rcceprar\r4fl cocrouT I43 BBeAeHr4fl, o6rqefi xapaKT epvrer4gu,
uerrtpex DraB, 3aKJIIoqeHHe, crlt4cKa vcrloJrbsosaHriofi lnreparyp br vr 11punox eqvrs..
.{zcceprarJkrs. rr3JIo}KeHa Ha 124 crpaHllqax KoMrrbrorepHoro Ha6opa, BKJrto'ras 37
ra6lnqsr, 41 pucyuKoB u 122 6ulrtuorpaQu.recKrix HanMeHosaHzfi.

' flo reMe Al4ccepra\uvr ony6nzKoBaHbr 8 crarefi B perleH3r,rpyeMbrx
)KypH€Irax' peKoMeHAyeMbIX BAK rpu flpeau4eHre Pecny6Jrr.rKr.r TaAxzxucran ra 5
crarel4 B Marepuallax Mex{AyHapoAHbIX u pecuy6JrkrKaHclfl4x r<onSepeuqufi.
flonyueuo 2 M€Lrrbrx rrareHTog Pecnylrruxu Ta4xzKracraH.

OpvruH€LllbHocrb coAeplKaHut Al4cceprarJnkr cocraBJr xer 84,59% or o6ulero
o6reua TeKcra; IILITI4poBaHI4e oSopnrJleHo KoppeKTHo; 3ar{McrBoBaHHoro
Marepr{arra) I{ctIoJIb3oBaHHoro B Al{ccepra\w 6es cchrJrKr{ Ha aBTopa, tu6o
pIcrotrHHKoB 3aLIMcrBoBaHI{t He oduapyxteHo, HayqHbrx pa6or, BbrfroJrHeHHbrx
coI{cKareJIeM ytenofi cTerIeHH B coaBTopcTBe, 6es ccbrnoK Ha coaBTopoB, He
BbIflBJIEHO.
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llpe4craBneHHa.f, AucceprarJkrfl, OI,rpysra X. coorBercrByer rpe6onaHvtflM,

[peAycMorpeHHbrM <<lloloxeHlreM o [op.sAKe npucpr p.eln:z'fl, yr{eHbIX crerleH€fi)),

yTBepx,{eHHbrM [ocTaHoBJreHuenr llpaBplTeJrbcrBa Pecuy6JIpIKrI TaAxIaKUCTaH OT

26.06.2023r., J\b295 (O BHeceHr4Lr pr3MeHeyuit vr AorronHevuit" B nocraHoBJleHrle

IlpanureJrbcrBa Pecuy6 rvr:rkr Ta4xuKLIcraH or 30.06.2021r., Nt267) u

rpeAcraBJrrer co6ofi cnequ€ilbHo rloAroroBneHHylo pyKonl{cb, coAepxaqyrc

coBoKyrrHocrb HayrrHbIX pe3ynbraroB H rroJloxeHufi, BrIABI,ITaeMrIX aBTopoM An,g

3arrlr{Tbr, cBvr4eTeJlbcTByloqux o JIpITIHOM BKnaAe aBTOpa B HayKy.

SncneprHafl KoMrrc c*rfl peKoMeHAyer rrpl{HflTb Aucceprallurc Oupy:z

XarvrpoKyna Ha reMy <<AHo4Hoe rIoBeAeHHe vr oKI,IcJIeHI,Ie crrJraBa ZnU.SAl,

nefr.rpoBaHHofo rlepr4eM, trPffieoAIIMOM 14 HeOAI{MOM)) K 3aIIII4Te B

Aracceprarlr4oHHoM coBere 6D.KOA-028 Ha coLIcKaHI4e yueuofi creIIeHH AoKropa

Suloco$"" ehD) - AoKropa ro crequallbHocru 6D071000 - Marepn€IJIoBeAeHI4e

LI TeXHOJIO|I4' HOBbIX MaTepHaIIOB.

D.KOA-028
,

Ea.ualon A.E.

AruongoAaVI.T.

B KarrecrBe oQuquaJrbHblx o[rIoHeHToB gKcrlepru.afl. KoMLIccHfl

peKoMeHAyer:

Pysuena fixcypa PaxuvrHa3apoBI{qa AoKTopa rexHI,IqecKI{x HayK,

npr4KnaAHofi xvrMr4kr TaAxrEKcKoro Haul4oHttrlbHoronpoSeccopa xaSe4pu
yHr.rBepcr4TeTa;

MupnoqaeBa Xypruega A6gyMyMrrHoBurra KaHAIaAara rexHlarlecKlax

HayK, 3aMecrr4TeIrfl, Ar4peKTopa rro BHe,upeHI,rro fY <Hayuuo-I4ccJle,uoBarelrctcufi

r{HcruTyr MeraJrnyprr4r.D OAO <<TaAxuKcKaf, €uIroMI,IHIreBar KoMrraH lafl>> .

B KarrecrBe neqyrqefi opraHn3arlru, sKcrreprH€ul KoMuccLUI peKoMeHAyer

I[ucrnryr oHeprernKu TaAxcuKrlcraHa.

ilpegceAareJrb

3nc[eprnofi KoMlrcculr:

AOKTOp XI4MI4rreCKI4X HayK,

upoQeccop Axypaen T.[x.

rfueHu 3KcneprHoil

AOKTOp XHMHqeCKUX

KOMI{CCHH:

HayK,

upo$eccop, qn.-Kopp. HAHT

AOKTOp TeXHI{rrecKI{X HayK, .qoIIeHT

Ifodnucu
v

Akra
TTV nu.

G:[ir"SP
KaHAHAaT K, AOIIeHT fv Ea6aesa A.X.


