
OT3bIB

o$uqnanbHoro orroHeHTa Ha AHccepraIIuoHHyIo pa6ory @upysn XavrpoKyJl

Ha reMy: <<AsoAHoe rroBeAeHlre rr oKncJreHue crIJIaBa Zn0.5Al, lernpoBaHHoro

qeprreM, [pa3eoAlrMoM u HeoAuMoM>, flpeAcraBJreHnofi Ha coucKaHue yrenofi

creneHrr AoKropa Qunocoht (PhD) - AoKropa ro creqllEurbHocrll

6D071000 - Marepu€uroBeAeHre pr rexHoJrorrrfl HoBbIX Marepu€IJIoB

Axmyanbuocmb mewu uccnedonaHufl. I,'Is,geilus, v KoucrpyKllufl kr3

yurepoAucrofi cr€urn cocraBJrf,ror nau6oree 3Harrl4TenbHyro vt IIeHHyIo qacrb

ocHoBHbrx npopr3BoAcrBeHHbrx Songon mo6ofi rpoMbrruJreHHo pa3Bpruoft crpaHbr,

u ux 3arrluTa oT Koppo3uu no3BoJIteT cHu3pITb SKOHOMLIqeCKI.{e noTepn oT

Koppo3vrvr u o6ecnequBaer AanbHeilnuit rexHurrecrufi rporpecc. I4ssecrHo, rITo

Ans 3arrlrrrbr cralru or Koppo3rrr4 paspa6oraHo HecKoJIbKo rLIrIoB Zn-Al norprrrufi.

Paspa6orKa HoBbrx aHoAHbrx 3arqr,rrHbrx uorprrrutr rryreM JlerupoBa}Jvrfl,

pa3rr{qHbrMrr KoMrroHeHTaMpr flBlrflercfl, peanbHbrM u s$QercurBHbrM cnoco6ona

rroBbrru envrs, Koppo3zonnofi crofirocrlr ynrepo.qrrcrblx cr€ilnbHbrx usl'envil vr

KoHcrpyrqnfi. ,{ncceprarlrroHnu pa6ora (Dupysn XavrpoKYr, rocBtIrIeHH€uI

paspa6orKe cocraBa. HoBbrx aHoAHbrx 3arrllrrHbrx [oKpbITHI,I Ha ocHoBe cIrJIaBoB

rIr4HKa c aJrroMprHrreM Lr gJreMeHToB iloArpyrrrbr Ileput upeAcraBJlfler co6ofi

aKTy€rJrbHoe r{ccJreAoBaHrre, uMeroqufi HafrHbrfi u uparcrrcIecKrrfi uHrepec.

pazpalorKa HoBbrx Marepu€rrroB c 3aAaHHbrM KoMnJIeKcoM csoficrs rryTeM

ycraHoBJreHrrrf, Qyn4anaeHT€rJrbHbrx 3axoHoMepHocrefr BIrr4flH.vrfl. cocraBa,

crpyKrypbr vr. Apyrrx Qarropon Ha ceoficrsa MarepI,IiuIoB; Koppo3I'IrI 14

IIp oTr,rBoKopp 03 uoHHafl 3 arrIHTa KOH CTpyKIIpIOHHbIX M aTep[ €uIoB.

Peeynrrarbr ArrcceprarluonHofi pa6oru colrcKareJlt HanpaBJreHbr Ha

p erueHprpr orAeJrbHbrx 3aAaq <<HaquoH€rJrbHofi crpar ervrv p a3Bur us, T aAXLIKpIcT aH.a

Ha rrepproA ao 2030 ro4a> u croco6crnyer perreHr{ro uerneprofi crparerll'recrofi

3a1avrw ro pa3Bktrlrro MeraJlJlypruqecrbfi u

rrpoMbIIrrJIeHHOCTU Ha OCHOBe MeCTHOTO Cblpbt.

MarrruHocrporrrelruofi

C o ome emcm6 ue d uccepmoquu cne qu&nbH o cmlJ u omp oclt u Hay Ku,

no KomopbrJv, oHa npedcmaBnflemc,fl K saulume:

,{raccepra\vfl. @npysu XarrapoKyJl coorBercrByer nacropry HafrHoI4

crequarbHocrpl 6D071000

Marepu€IJIoB ro nyHKTaM I

Matepu€uIoBeAeHLIe v rexHoJrorvrl HoBbrx

4 u 9 ( r e x n n q e c K u e H a y r c z ) . B q a c r H o c r v t )



Hayrnrrfi acrIeKT pa6oru sau6oree rroJrHo orpaxeH B rroJroxenkrflx)

BbIHocI{MbIX Ha 3alrlkrry. OrnaeruM JII{Irrb ocHoBHbre r{ [pr4Hrlr4rrra€urbHo BaxHbre

Anfl HafrHofi cueql{€ulbHo crvr 6D07 1 0 00, rlo Koropofi BbrrroJrHeHa Ar{ccep rarrkrfl,:
- BlepBble ycraHoBJreHbr o6qne 3aKoHoMepHocrra pr3MeHennfl. Koppo3proHHo-

oneKTpoxl4MurrecKl{x xapaKTepncrlaK 14 MrdKpocrpyKTypbr crrJraBa ZnU.5Al,

JrervpoBaHHofo rlepr4eM, npa3eoAprMoM r4 HeoAr{MoM ;

ycraHoBJIeHo, qro Ao6asrr nerrapyroqero KoMrroHeHTa. (C", Pr, Nd) B

KoJlurrecrBax KoHIIeHTpaLU4vr 0.01-0.1 vac.o/o B 2-3 pa3a yMeHbrrraror cKopocrb

Koppo3vrv cilrar,a 2n0.5A1, B Koppo3LIoHHo-aKrLrBHbrx cpeAax HCl, NaCl z NaOH;

- rroKa3aHo cMerrleHrre rroreHlll{arroB Koppo3zkr, rrprrrktHroo6pasoBaHr{rr u

p e nac c krBa\HV crrJr aB o s s o 6r acrb rr oJI o ]Kr{TeJrb Hbrx 3 H arre uuit;

- OnpeAeJIeHO, rITO rlpkt IIepeXOAe OT nerLIpOBaHHbIX IIeppIeM CIIJIaBOB K CIIJIaBaM

c rrpa3eoAr{MoM cKopocTb Koppo3r{I4 cnJraBoB cHr{xaeTcfl., a A€uree K cfrJraBaM c

HeoAr.rMoM HecKoJrbKo pacrer;

- [oKa3aHo, rrro cpeAr.r Jrerrlpyrcqlax MerarrJroB qepufi u [pa3eoArrM 6oree

sSserulBHo rroBbrrrraror Koppo3uoHsofi crofircocrr.r aHoAHoro crrJrasaZn}.5Al;
- ycraHoBJreHo ponb rrprrpoAbr14 KoHIIeHTparrvr4 nerrpyrcqero KoMrroHeHTa (Ce,

Pr, Nd) B QopnrupoBaHurr KkrHerrqecKr{x pr oHeprerrFrecKlrx rapaMerpoB

ras o S asHoro oKr{cJr e Hvrfl, Kl{cnopoAoM crJIaBa ZnU .5 Al;

- [onfreHbr AaHHbre rto 3HarreHn.f,M sQ$eruEsHofi gHepfrkr aKTr.rBar\r4r4 npoqecca

oKr{cJrenvrn crrJraBos Zn|.SAl-Ce (Pr, Nd);
- ycraHoBJreH rrauep6 orvrrec xuit MexaHLI3M oKt4 cJreHldr rpofi uux cnJIaBoB ;
- uafi4eH $asonufi cocraB npoAyKToB oKr{cJreHnfl. crrJraBoB u [oKa3aHo, tITo

KI{Herr4Ka rIX oKr4cJlenkrfl, noJlHocrbro oupe.{0lrflercfl. Qraszro-xllMplrrecKl4Ml4

napaMerpaMr{ oKcrlrAHux $a": v npvpoAofi Ao6asxv.

O qeruxa co d eplrcaH u,fl d ucc epmoquu, eE s ae ep ta eHHo cmb

,{ucceprarlrroHHafl, pa6ora @upysu Xarr,rpoKyn Ha reMy: <<AuoAHoe

rroBeAeHue r{ oKr4cJreHr{e crrJraBa Zn|.SAl, rerupoBaHHoro IIepHeM, rIpa3eoAHMoM

14 HeoAr{MoMD cocrouT rr3 BBeAeHr{t, o6qaq xapaKTepucrraKa pa6oru, o6sopa

nr,rreparypbr, oKc[epLrMeHT€LIIbHbIe pe3ynbrarbl I{ccneAor,anuil 3aKJIIorIeHHe,

cnr,rcKa HcloJrb3oBaHHoit rtureparypbl I{ npl{Jro)Kelaufl,. Pa6ora u3JIo}KeHa Ha I24

crpaHurl KoMrrbrorepHoro na6opa, BKJIIoqafl, 37 ra6ruqrr, 4I pLIcyHKoB vI I22

Har{MeHoBaHr{e nureparypHbrx I{crorrHI{KoB. B rrpr{no}Kenukr Al{cceprapr

rrpraBeAeHbr Kornrr4 [areHToB Pecny6JIpIKLI TaAxuKr4craH u aKTa BHe.qpenr4kr

pe3yJrbraroB Hcrrbrranuft Ha rrpeAnpvflTr4ra OOO <<Horuru TAnKo>> r. Ayuau6e.



H ayvrua,^fl Ho 6 u3Ha uccned o e aru uil:

ycTaHoBJIeHO 3aKOHOMepHOCTLI B r43MeHeHUVr KOppO3LrOHHbrX Vr

sJIeKTpoxIitMI4rrecKLIX xapaKTepHcTLIKax crIJIaBoB cl{cTevr Zn0.5Al-Ce, ZnU.SAl-Pr

u ZnU .SAl-Nd B Koppo3uoHHo-aKrr{BHbrx cpeAax;

[oKa3aHo cMerrleHlae rIoreHrIIdaIIoB Koppo3r{r{, rruTTlrHroo6pas oBanvrfl, vt

penaccvlBarluu yKa3aHHbrx crrJraBoB B rroJroxr{TenbHyro o6lacrb 3Harreuuit;

- orpeAeJreHo Brrkrflleue Jrerkrpyroqrx Ao6aeor (Ce, Pr, Nd) Ha

Mr4KpocrpyKrypy H aHoAHoe rroBeAeHue crrJraBa ZnI.SAl;

- ycTaHoBneHo 3aKoHoMepHocTu B I43MeHeHuu KHHeTUqeCKHX Lr SHepreTnrreCKLrX

xapaKTepl4cTuKax oKLIcJIteMocTLt TBepAbIX crnaBoB cI{cTeM ZnU.SAl-Ce, ZnU.SAl-

Pr u ZnI.SAl-Nd B arMoc$epe Bo3Ayxa;

orrpe.qeJreHo Qasonue cocraBJlsloque rpoAyKToB BbrcoKoreMneparypHoro

oKI,ICJIeHUfl, CTIJIaBOB VMX pOnI4 B MeXaHI{3Me aHOAHO|O OKI{CneHVfl;

- rroKa3aHo roBbrrrreHne aHoAHofi ycrofirlraBocr kr cruraria ZnU. 5 Al Jrerr.rpoBaHr{eM

qep[eM, rrp€BeoAHMoM H HeoAprMoM B arpeccvBHbrx cpeAax.

Teopemuqecnue ocHonbt uccJtedoearuun 3aKrroqaercs. B ycraHoBJIeHpILI

nau6olee oco6o BaxHbre AoK€BareJIbHbre reoperlarrecKr4e acfIeKTbI u

3aKoHOMepHocTI{ I{3MeHeHI4t cTpyKTypbl, aHOAHbIX XapaKTepVcTuK, KLIHeTI4IIeCKI4X

rE DHeprerlrrrecKr{x napauerpoB, auoAHofi crofixocru K BbrcoKoreM[eparypHoMy

oKr.rcJreHprro w cKopocT[ Koppo3prrlr crrJraBa znj.5Al c pasJrprrrHbrM coAep)KaHI{eM

SJTeMeHTOB [OArpy[fIbI Ilepus.

IIp axmuq ec Rofl sHaq uJvto cmb uccned o B aH u,n :

- cvHre3upoBaHbr HoBbrx rpofiuux crIJIaBor- Zn|.SAl-Ce, ZnI.SAl-Pr u Zn}.SAl-

Nd, coAepx(arrlktx pa3nr{rrHbre Ao6 anrl4 peAKo3 eMerbHoro Merarlna ;
- ycraHoBneHbr orrruMarrbHbre KoHIIeHTpa\nvr (.to 0.01+0.1 trac.o/o) eJIeMeHToB

noArpyfrrrbr rleprf, B crrJraBe ZnI.SAl, orJlLlqarorrlkrect srrcorofi Koppo3uosnofi

CTOI{KOCTbIO;

- pa3pa6orauuue cocraBbr HoBbrx crrJIaBoB 3arrluqeHbr 2 M€IrrbIMLI IrareHTaMkr

Pecny6 lrvrKr4 TaAxuKI{craH (J\b TJ 1079, 1 08 1 );
- paBHoMepHoe rroKpbrrr.re craJlbHofi ra6e$Hbrx iroTKoB c nJIorHbIM cnoeM

nefr{poBauHbrx Zn-Al crrJraBoB npplHlrbl AJIfl BHeApelnv:fl. Ha rpe AnpkrflTllra OOO

<<Horulu TAnKo> r.r{yuan6e. 3xosotvtu.Iecxufi s$Serr or uctIoJIb3oBaHI4rI

3arrlr,rrHoro roKpbrrkrfl, cocraBJlter 9,4 AoJIJIapos CIIIA (12 corvron 70 4npana) Ha
. ) , v

I ru- sarquulaeMotr noeepxHocrkr v3p4elwIu.



JfuqHoit erutad coucnsmenfl 3aKrroqaerefl. B aHarrr{3e nr.rreparypHblx

AaHHbrx, HaxolKAeHuH cuoco6oB Lr peilreHr,rra rrocraBJreHHbrx 3aAarr, rroAroroBKe I4

o6pa6ome eKcrrepr{MeHT€LrbHbrx pe3yJlbraroB, $opvrynupoBKe OCHOBHbIX

rroJroxe lauit LI BbIBoAoB AI,Iccep ra\uu.

IIo reMe Al4ccepraw4vI colacKareJleM

rrpoBeA oavru uccneAosaHufi B ra6oparopHbrx ycJroBr{flx, crarLlcruqecrofi

ony6rurKoBaHbr 8 crarbll B

perleffiHpyeMbrx xypH€rrax, peKoMeH.{oBaHHbrx BAK npu flp*u4eHre

Pecuy6JrlrKr{ TaAxnKprcraH, 5 crurbkt B Marepl{aJrax Me)KAyHapoAHbIx u

pecny6JruKaHcKr.rx ron$epeuqufi 14 noJrfreH 2 M€uIbIX rlareHTa Pecny6 rvIKvl

TaAxzKrlcraH.

,[ocmosepHocmb duccepmal4uoHHbtx pesyJtbmamon. ,{ocronepHocrb

pe3ynbraroB r{ccJreAoeauufi o6ecueqeHa coBpeMeHHbIMH MeroAaMpI I{ccneAosaHuiL

H upv6opon, KarrecrBeHHbrM coorBercrBlleM rron1nreHHblx AIaccepraIIHoHHbIX

pe3ynbTaToB c LrMeroulvrM'vtcfl. B nl{TepaType sKcIIepI4MeHT€UIbHbIMII AaHHbIMT kr

TeoperrrqecKraMu rrpeAcraBJIeHI4flvru. Mareuarl{qecKafl, n crarl{crlaqecKafl

o6pa6orKa gKcrrepr{MeHT€rJrbHbrx p$yJlbraroB BbIrIoJIHlJIacb c I4cnoJIb3oBaHIaeM

KoMnbrorepnoft rporpaMMbl Microsoft Excel.

KonnnleKcHbre 
, 

[poBeAesuue gKcnepIaMeHTaIIbHbIe uccneAor,aunfl. rlo

rd3freHr{rc aHoAHoro rroBeAeHtrfl, 14 oKI{cJIeHvIfl. crIJIaBa Zn\.SAl c qeplaeM,

IIpIBeOAUMOM 14 HeOALIMOM VI yCTaHOBJIeHLIe BO3MO)KHOCTI4 rIoBbIIueHVs' krx

asoAHofi ycrofiulrBocrr4 B Koppo3I{oHHo-aKTIdBHbIX cpeAax o6ocsoBaHbr vr

AocroBepHbr. I4cctrcAoBaHr{fl BbItIoJIHeHbI c noMolrlbro coBpeMeHHbIX npu6opon:

cKaHr.rpyroqero oJreKrpoHHoro MIlKpocKorIa SEM cep:rra AIS 2100; LlMrlynbcuofi

noreHrlraocrar lII4-50.1.1; MeraJlJlorpaQzqecKord rvrnrpocKorla ERGOLIIX AMC;

repMorpaBr.rMerpprqecKr.rx BecoB vr upu6opa fOH-2.0. Peeylrrarbl

LrccneAosaHr,rfi o6cyx4 aurvcb Ha HafrHbIX roHSepeHIIkItx u uy6maroBallllcb B

BeAyrrlux peIIeH3LIpyeMbIX xtypHaJlax.

3armo.reHlre, c0opuyrrrpoBaHHble @upysu X. BTIoJIHe coorBercrBylor

ocHoBHbrM rroJroxeHlrflM Alrcceprarl[Il Lt Bnocsr olpeAeleuuufi BKJIaA B p€l3Bl,ITvrvr

MaTepr4€uIoBeAeHIIe I{ TeXHOIOII{g HOBbIX MaTepI{alIOB.

Bonpocbt u s(u/reqaHufl no duccepmoquoruruofr pa6ome:

1. He flcHo, [orreMy cotrcKareJrb rrpoBoAr{T Koppo3rloHHble I4ccneAoBauufl.

c[JraBoB B KI{CJIIIX, nefirpalbHblx I4 IrIenoqHbIX cpe4ax?

2. llpu repeBoAe aBrope$epara Ha raAXI{KcKoM t3brKe MecraMH AoilylqeHbl

HeKOTOpbIe HeTOTIHOCTLI tIO OTHOTeHLIIO HayrIHbIX TepMLtHOB.



3. He flcHo' qeM o6rscs flercs. MexaHrr3M nao4usuqzpyroqero nosgefi crBvrfl,
Tperbefo KoMrIoHeHTa Ha aHOAHOe rroBeAeHr4e 4nofiuofo crrnana zn|.sAl?

4. llpu qreHrtl{ ALIccepraqI{H coplcKar ens, BcTpeqarorcr HeKoropbre
rp aM M arkl rr e c Kpr e vI crnrvtcrurre c KI4 e o ruz 6 ru .

VrasaHHble Bonpocbl vI 3aMeqanvrr HarrpaBneHbr Ha yrorrHeHqe rracrHbrx
BorlpocoB kI He BJILITIK)T Ha o6qefi orIeHKI,r Arrcceprarlr4ounofi pa6orrr.

Cmpyxmypa, oQopnneHue duccepmoquu u asmopeeepamo. Crpyrrypa,
coAeprKalF,;l/re v oSopnrJIeHI4e aBTopesepara H Aucceprar\ukr coorBercrByer

rpe6on aHkrflM BAK rpla llpesIa4eHre Pecny6JIIrKr,r Ta4xuKlrcraH <<I4ncrpyKrlr4rr o
rlopflAKe o$opvrrreHnfl, Alaccepra\uu Ha col4cKaurae freHbrx crenenefi AoKTopa

Sulocohu, (PhD), AoKropa ro crequanbHocrn, KaHAvrryara vr AoKropa HayK,

amope$epara u ny6mara\uit rro reMe Ar.rcceprarlur{> v fOCTy P7.0. IL-}}II.
AnropeQepar v orry6nuKoBaHHble pa6orrt orpaKaror ocHoBHoe coAepx( anvre

Ar{cceprarlrroHnofi pa6oru. OptaruH€LrrbHocrb

cocraBJrrer 84,59Yo or o6qero o6reua reKcra;

racrroJrb3oBaHHofo B ALrcceprarrkrkr 6es ccbrJrKr{

3ar.rMcTBoBaHr4r He O6nappKeHo.

BosMoJtcHocmb npaKmwtecnozo ucnoJtbsonaHu^fl pesynbmomoe paflomot

C rlpaKTll.recrofi ToqKV 3peHl4t rleHHocrb BhrrroJrHeHHoro @rapysu X.
plccJreAoBannfl, cBt3aHa c HayqHhrM o6ocHoBaHr{eM nu6opa nerr.rpyroqero

KoMtIoHeHTa u ycraHoBJIeHI{eM ero orITI{M€IJIrsofi KoHrIeHTparIur4. Paspa6orasnrre

otITI{MaJIbHbre cocraBbl HoBhrx c[JraBoB ZnU.SAl c qeppreM, rrpa3eoAlrMoM vr

HeoAI{MoM peKoMeHAyrcTcfl B KarrecrBe aHoAHbrx 3arrlr{THbrx uoxpurufi AIrfl
rIoBbIIrreHLrs. Koppo3uounofi crofirocrll H ynenra.ie:anfl. cpoKa clyx6u u31reJrvlx,

coopylKeEr4f rlr KoHcTpyKrlufl, r43 yfnepo4zcrofr cTaJr4.

Pe;ynrrarbl I{ccneAoBanvrfl, rlprrBe4enuue B AracceprarluoHuofi pa6oru
(Dnpy:z

rIoABeAoMcrBeHHbIMkt MznzcrepcrBy [poMbrrrrJrenHocrr4 u HoBbrx rexHoJrorufi

Pecny6IrvIKvt TaAxzKrrcraH, fy Uenrp rro LrccJreAoBaHnro LrHHoBarILroHHbrx

TexHoJlorufi rIpH HaIlnonalruofi aKaAeMprr{ HayK TaAxzKvrcra*a, BY3-avrH

M erarlJlyp ruq e cKo ro kr xr4v'vrrr e cKo ro up o Q uneit n yre 6 ubrx rp o q e c c ax.

3aKrnqeHue

lncceprarrkrn @lpyzu X. Ha reMy: <<AsoAHoe rroBe.qeHrre v oKkrcJreHr.re

crIJIaBa ZnI.5Al, lerupoBaHHoro IleppreM, rrpineoAuMoM H HeoAraMoM> flBrrflercfl.

coAeplKaH'vrfl. At4ccepTawvr

3ar{McTBOBaHHOfO MaTeprrilra,

Ha aBTopa, lu6o r4croqHr4KoB

MoryT 6urr LT CIIOJIb3OBAHbI rpeArrpvrflTvrflI0iluXanrpoKyn

3aKoHrlensofr HafrHo-I{ccneAoBareJrrcrcofi pa6orofi. B nefi Ha ocHoBaHvrr



caMocTotTeJlbHo BbIfIoJIHeHHbIX CO[CKaTeJIeM SKoneplrMeHTarrbHbrx I{ccJIeAoBaHr4fi

pelrreHa aKTy€urbHafl. Ha)nrH€uI [po6neMa B o6lacru Marep[urJroBeAenns. kr

TexHoJIOrIlf, HOBbTX MaTepV€UIOB, CBt3aHHa{ C CyqecTBeHHbIM froBbrrrreHlleM

sQ$eruaBHocrkl geitcrnux 3arrlurHbrx uorprrrzfi Lr3 crJraBa Zn}.SAl,

nerupoBaHHoro qepkreM, rrpa3eoAr{MoM pr HeoAprMoM.

PeqeusupyeMar Aprcceprarlkrs rro o6teuy pr Ha)rrHoMy ypoBHro orBeqaer

rpe6onaHl{rlM <<lloloxenvIfl, o [oprAKe rrpucyx( Aonufl yqeHbrx crerreHefi),

yrBepx(AeHHoro fIocraHoBJIeHueM lpanureJrbcrBa Pecny6nnru Ta4xnKlrcraH or

26.06.2023r. J\b295, rpeAbtBr.seMblM K AoKropcKrdM (PhD) AncceprarlurrM ro

TexHHrIecKIaM HayKaM. florynreHHbre peyJrbrarbr Araccepra\uLr BHocflT

3Harll{Telsuufi BKJIaA B p€l3BI{TvIil Syn4anaeHT€rJrbHhrx $nsuro-xuMuqecKr,rx ocHoB

I4 Marepu€IJroBeAeHI4e HoBbrx rpofiurrx crrJraBoB Ha ocHoBe rIprHKa Lr cloco6crnyror

6olee uupoKoMy u eQQeKTrBHoMy rpuMeHeHr{o, & ee asrop, Oupy3u Xarr,rpoKyn

3acny)KllBaer rlpucPr4eHvrfl, yrenofi crerleHpr AoKropa Qnnoco b^ (PhD)

AoKropa ro creqpl€urbHocrl{ 6D071000 Marepu€uroBe.{eHze v rexHoJrorut

HOBbTX MaTepUiLIrOB.

OSnqnaJrbHbrfi onnoHeHT,

AoKTop rexHrrqecnrrx HayK, npoQeccopo

npoQeccop rcaQegpbr rrprrK"rraAnofi xnMnu

TaAxnKcKoro HarlrroHaJrbHoro yHrrBepc[

floqrosrrfi a4p ec: 7 3 4025, Pecuy6JrLrKa TaAxr,rKracraH,

r. Ayurau6e, np. PyAaKr4 - I7a., THY

Ten. : (+992) 9 1 7 -36-1 5- 1 3, E-mail: gyra7 l@mail.ru

IoAnzcb A.T.H.,

Pysnena,{x.P. 3aBep

Pyrnen Ax.P.
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OT3bIB
oQuqnzurbHoro orrroueHTa Ha AprcceprarlrroHr{yro pa6ory @upyzu XanapoKyJr
Ha reMy: <<AnoAHoe [oBeAeHLIe u oKrrcJreHpre c[JraBa Zn}.SAl, JrernpoBaHHoro
qepueM, npaseoArrMoM u HeoALrMoM)), [peAcraereHnofi Ha coprcKaHue yrenofi

creneHpl AoKropa Qnnocoflr, (PhD) - AoKropa ro crerlr{urnbHocru 6D071000 -

MarepuaJroBeAeHrre rr TexHoJrorurr HoBbrx Marepu€uroB

AnryaJrbHocrb reMbl Allccepralllrn. Paspa6orKa anb4Hrrx 3aulr,rrHbrx

MeTanJI[qecKHX noKpbrTvrvt AIrfl yBeIr{qeHuf, cpoKa SKcrrnyaTar\krr4 yrnepoAprcTbrx

cr€IJrbHbrx usgenuit u KoHcrpyrcqzfi ocraercq AocraroqHo cloxnofi gaAa.refi.

Mnoroo6paaze v cJlolKHocrb Koppo3ploHHbrx rrpoqeccoB, rrporeKaroqux rpu
KoHTaKre Marepu€uloB c oKpyxarcqnMpr cpeAaMu 3arpylHrror paspa6orKy

TeoperplqecKax [oAxoAoB, [o3BoJrflrorrlr{x ocyrqecrBJrsrb B uonnofi Mepe

oco3HaHnufi nn6op cocraBa vI cnoco6os roJrfrennfl. sQ$erruBHbrx 3arrlurHbrx

noKpblTuit ug clJlaBon. I4ccreAoBaHux SuzllKo-xnMlrqecKurx cBoficrs MeraJrJroB pr

clJIaBoB, BIMflIJVrs. arpeccuBHbrx cPel Ha xapaKTep rrpoTeKalJufl, npoqeccoB

B3aplMoAeficrsvlfl, flBlrflK)Tcfl Ha)^rHofi 6asoft ans co3AaHnfl. l;u.qre]FIvrfl. o Kopp o3r4vr u

3alrlure MeraJrJroB. B srofi cBt3u aKTy€r"JrbHocrb reMbr AucceprarlrroHHoro
pIccJIeAoBaHLIrI oqeBrrA Ha vI He BbI3bIBaer HkI KaKux coMH etruir.

,{ncceprarluoHrlafl pa6om @npysn XanapoKyn cnoco6crByer perxeHrrro

uerneprofi crpareru.recrofi sa4aqn rro pa3Burlrro MeraJrJryprr4rrecxofi pr

MarrrprHocrpourelrHofi rrpoMbllrlJleuHocrrrr Ha ocHoBe MecrHoro cbrpbfl.

Pesymrarbr AprcceprarluoHHofi pa6oru HaupaBJreHbr Ha peureHr{r{ orAenbHbrx

3aAan <<HaquoHzurrnofi crpareruu pasBkrrr4fl, Ta4xuKr{craua Ha replroA lo 2030

roAD) Lr ee Haq€urbHofo orana, BKrroqeHHbre B <flporpaMrnry cpeAHecpoqHoro

pa3Burus Pecu y 6nurcu TaAxnKr{craH ua 20 | 6 -2020 roAbr).

Ife"rrr uccJreAoBaHnfl 3aKJrroqaercfl, B pazpa6orKe o[TrrMaJrbHoro cocraBa

rpofiuux c[JraBoB Ha ocHoBe c[JraBa ZnI.SAl, JrernpoBaHHoro rlepueM,

rrpa3eoAltMoM u HeoALrMoM, [yreM LrcfreHurr Hx aHoAHoro rroBeAeuus, LI

O KI,ICJI eH.VIfl, B pa3JILIqHbIX KOpp O3LIO HHO- aKTLIBHbIX Cp eAaX.

CoornercrBrre Arrcceprallnu c[eqnaJr bHocrrr [r orpacJrrr HayKIr,

rro KoTopbIM oHa IIpeAcTaBJrfleTcfl K 3arrIHTe

.{ucceprarpr4fl, @rapysu XarrapoKyJl coorBercrByer racropry nayurofi

creqraJrbHocrr{ 6D071000 MarepuanoBeAeHrre v rexHonorvls. HoBhrx

Marepr;r€rJroB (rexnuqecKple nayru) ro cneAyroqplM rryHKTaM:

[.1. floreuquocraruqecKlrM MeroAoM rrccneAoBaHo aHoAHoe rroBeAeHlre

cnJraBa ZnO.SAl c qeppreM, trpffieoAl4MoM vt HeoAVMoM. ,{o6anrcn rperbero



KoMnoHeHra (0.01+l.0Yo Ce, Pr, Nd) n 1.5-3 pa3a cHnx(aror cKopocrb Koppo3prr{
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Pecrry6JluKu TaAxnKHcraH. Cnnaert peKoMeHAyrorcr B KaqecrBe aHoAHoro
noKpblTufl' Anfl fIoBbIru eHkrfl crofirocrrl yrurepoAlrcrbrx cranefi K Koppo 3ur4;

n,2. ,{o6anrur qepl4t u rrpuneoAnMa cHlrxaror oKucJrreMocrb
Zn0.5Al. BseleHLIe HeoArIMa (0.0I+l.}Yo) n cularle Zng.sAl rpprBoAr.rr
KkrHeruKI{ oKLIcJreHvIA) qro HeeSQeKTLTBHo BJrLIfler Ha oKLrcJlf,eMocrrr c[JraBoB.

cnJIaBa Z;n0.5^Ll s pa3rrltlHbrx cpeAax HCl, NaCl n NaOH. Pazpa1oraHHbre
oTITLIM€LJIbHbIe cocTaBbr rpofruux ctIJIaBoB 3alquqeHbr AByMr [aTeHTaMra

CIIJIABA

K pocTy

Peurreno0asoBbrM aua.Jrkt3oM pl3freHo [poAyKTbr oKlrcJreHrrr, o6pasyroqux cfl. Ha
IroBepxHocrrr yKa3aHHbIX crrJIaBoB. IIpu oKrrcJreHvru o6pa:yercr upocrhre ZnO,
AlzOr, Ce2O3, Pr2O3, NdzOt u cJro)KHbre oKcr,rAbr ZnAl2Oau Al2O3.Ce2O3;

n.3. YcranoBJreHbr 3aKoHoMepHocrla Ia3MeHenvrs, aHoAHbrx xapaKTepncruK
crJIaBa ZnO.SAl or coAepxanvlfl, oJIeMeHroB roArpyrrrr rlepur v pH cpeAbr.
,{o6anxu {ePro, rpzrceo Ar4Ma u HeoApIMa roBbrrrraror Koppo3uonHofi crofirocrn
aHoAHoro cIrJIaBa ZnI.SAl n 4ual€BoHe pH cpe4u or 3 Ao 10. Paepa6oraHHbre
HOBbre IILTHK-aJIrOMI4HpIeBbIe CTIJIaBbI rloABepraJrplcb olbrTHo-IlpoMbrrrrJreHHoMy

I4ctIbITaHnIo Ha rlpeAMer aHoAHbIX 3aIrILITHbrx rroKprlruit yrJrepo4ucrofi crapwr Ha
np eArp vrflrkrvr OO O <<Horcnun TAnKo>> r. r{yruau6 e ;

n,4. TepnaorpaBuMerpl{qecKrrM MeroAoM uccneAoBaHo Kr4HernKr4
BbICOKOTeMrepaTypHoPo oKLtcJIeHVIfl, TBepAbrx crrJraBoB cr4cTeM znu.5Al-
Ce(Pr,Nd). llpoqecc oKucJle:nnrfl. crJIaBoB rlporeKaer no MexaHH3My r7nep6oJrbr, a
ucrnn:aas, cKopocrb uMeer rroptrAoK 10-4. flepexo4 B ycrofiuuBoe raccprBHoe
cocrotHrle xapaKTepeH AIrfl LrccJreAoBaHHbrx rpofiHbrx clnaBoB;

r.9. MeralnorpaSuqecKl{M aHaJIu3oM kr3yrreHo Mn4pocrpyKTypbr cnJraBa
Zn0.5Al, JIeMpoBaHHoro qepueM, [pa3eoAI{MoM vr HeoALrMoM. JlernpoBaHr,re

AnofiHoro crJIaBa (Zn0.5Al) rperbr4M KoMrroHeltto* (Ce,Pr,Nd) eQSepnBHo
cKa3blBaercs. Ha Lr3MeHeHVU purMepa 3epeHnofi crpyKTypbr crJraBoB. llorenrluaJrbr
Koppo3HH' [LlTTuHroo6pasoBailufl, u perraccvrBarlukr nerprpoBaHHbrx gJreMeHTaMpr

noArpyflrlbl Ileput c[JIaBoB cMerrlaK)Tcr B rroJrox[TeJrbHoM HarrpaBJreHuu.

O6rercrbr Ir MeroAbr rrccJreAoBa H rril, [cnoJrb3oBa H Hafl arr na parypa

O6rercrona rccJleAoBa:nvlfl, flBnrflrrcfl. rpaHyJrnpoBaHuufi qLrHK (II0, *.".),
€urroMr{suir (A7, rex..r.), r1epr,rfi (Ue 30, 

".e.), 
rpineoAuM (npM-l, x.u.), HeoAVM

(HMl, X.e.) I,I Jrnrarypbl €urloMumvrn c rlepnena (AlCe10), rpa3eoAprMoM (AlPrl0) ll
HeoAuMoM (AlNdl0) (uo uac.Yo). VIccneAoBanvrn rpoBoAkrrrktcb
MI,IKpopeHrreHocreKTp€uIbHbrM (nazrpocKor SEM-21 00), noregrlvrocraruqecKaM
(noreHllplocrar III4-50.1.1), Mer€rrnorpaQnqecKlrM (nanrcpocKon ERGOLIIX
AMC), peHrreno$asoBblM (IU'OH-Z.0) I4 repMolpaBkrMerpLtrrecKr{M MeroAaMV.
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I Crpyrcrypa, coAeplrca Hrre n odr€rvr Arrccepra rIH rr

,{ucceprallrroHHafl, pa6om @upysz X. cocrorrr u3 BBeAeHprrr, o6ular

xapaKTepprcrrlKa pa6oru, qerblpex nIaB, 3aKrroqeHlre, crrr4cKa Jrureparypbr vt

npuJrolKenvIfl,. ,{ucceprarlnn u3JloxeHa Ha 124 crpaHprrlax KoMnbrorepHoro

na6opa, BKJrroqafl 37 ra6nllqsr, 4l pncyHKoB vr I22

HarrMeHogaHl,Ifi.

6u6lnuorpaSnuecKux

Bo nseAeHrIH o6ocuoBauhl aKTyanbHocrb, cQopvryJrupoBaHbr rleJrrl pr saravrvr

HafrHofi pa6orbl, 3HaquMocrb [poBoAI{MbIX nccJreAosaHlrfi, orpax(eHbr Ha1;u-trnafl. kr

npaKTruecKat 3HaqnMocrb B o6nacrn Marepv€rJroBeAeHur pr rexHoJrornv HoBbrx

MaTepI,ralIoB, ollncaHa HarrH€uI HoBu3Ha u Bo3Mo)I(HocTb rrpl,IMeHeHvrfl.

pe3yJIbTaToB B npov3BoAcTBo, Ilepeqv cJIeHbr rroJroxceHlrr, BbrHocuMoe Ha 3arqvrTy .

Ilepnafl ruraBa Akrcceprallzn rrpeAcraBJrfler co6ofi wrreparypHufi o6gop, s
KoropoM rpoBeAeH uo4po6sufi aH€IJIu3 o crpyKrypoo6pasoBaHne crrJraBoB B

cucreMax Zn-Al, Al-Zn-Ce(Pr,Nd) n xapaKrepprcrprKn oKcuAHbrx $aa.
O6cyxAeHbI oco6enHocrn aHoAHoro rloBeAenurfl, vr KLrHerLrKr4 oKlrcJrenvrfl, Zn-Al

crIJIaBon n ts€pAou n xLIAKoM cocroflHvltrX, B p€BnrilrHbrx Koppo3kroHHo-aKTuBHbrx

cpeAax. flpu eroM o6ouroBaHo nn6op crrJraBa ZnU.SAl c rocneAyroqlrM ero

JIerupOBaHI{eM IIepLIeM, trPffieOALIMOM 14 HeOALIMOM B KarIeCTBe aHOAHbIX

3arrlr{THhrx noKpbrrr.rfi .

Bo nropofi HraBe AIaccepraIILIIl onprcaHbr MeroAuKrr rrpoBeAeHufl.

r,rccJreAoBaHvrfl. no rroJrfreHnK) crrJraBoB cr{creM Zn0.5Al-Ce, Zn}.SAl-Pr,

Zn|.SAl-Nd; rro r.r3freHlrrc) nx aHoAHoro rroBeAerttrfl, Lr oKzcrremLrfl, B pa3JrrlrrHblx

Koppo3proHHo- aKTrrBHbrx cpeAax.

B rperrefi rJraBe Ardcceprarluu [pprBeAeHbr peyJrbrarbr Blrvrflla.ufl.

Jrernpyroqux Ao6asor eJreMeHToB rroA{pyrrrbr rlepur Ha aHoAHoe roBeAeHLIe

crrJraBa ZnO.SAl n pasrlrqHblx cpeAax.

B rrerBeprofi ruraBe Ancceprarrkrpr [pprBeAeHbr pe3yJrbrarbr rrccJleAoBaHltfl

BlruflHula Jrerlrpyrcqnx 4o6anor gJIeMeHToB rroArpyrrrrbr IIepI4t Ha KLIHeTLTKy

orhclennfl. crJIaBa Zn}.SAl, n aruoc$epe Bo3A)D(a.

,{ucceprarlr4oHnafl. pa6ora 3aBepruaercfl, o6qnnalr 3aKJrroqenr,IxMtr, cnI{cKoM

rll,rrl,rpon anHo fi nplTeparyp bI Id rrpuno)K enuIfl'

HayuHar HoBrrgHa lrccJreAonaHnfi. VcranoBJreHo 3aKouoMepHocru B

I{3MeHeHVrH KOppO3LrOHHbrX U SJreKTpOXUMprrreCKAX XapaKTepr,ICTpIKaX CIIJIaBOB

cracreM Zn\.SAl-Ce, ZnD.SAl-Pr uZn|.SAl-Nd B Koppo3LtoHHo-aKruBHbIX cpeAax.

florAgaHo cMerrleHrre [oreHrlaarloB Koppo3rd[, rrplTTuHroo6pa^:oBanplf, vl

penaccvrBar\vru yKa3aHnbrx crrJraBoB B noJrox(ureJlbHyrc o6racrr gna.IeHzfi.

Onpe4eJreno Bnrvrfllnvre Jrerupyrcqux Ao6asor (Ce, Pr, Nd) 
"a 

MllKpocrpyKrypy kI



aHoAHoe rIoBeAeHLIe c[JIaBa ZnO.5Al. YcraHoBJreHo 3aKoHoMepHocrr4 B
H3MeHeIJIIId KLrHerurrecKI'IX H SHeprerl4qecKr4x XapaKT epucruKax oKr{cJureMocrra
rBepAhrx ctIJIaBoB clacreM ZnI.SAl-Ce, Zn\.SAl-Pr z Zn}.SAl-Nd B arnaocsepe
BO3.qyxa. Oupe4eJreHo Sasonrre COCTABJI'IOIUUE rpoAyKroB
BhICOKOTeMneparypHoro oKI4cJIeHI4fl CrrJraBoB vr r4x ponvr B MexaHr.BMe aHoAHOfO
oKpIcJIeHHfl'. llorasauo rIoBbIIrreHLIe ano4nofi ycrofi.rzBocru crrJraBa Zn1.5Al
ner[poBaHl4eM IIepueM, [pa3eoAI4MOM rr HeoArrMoM B arpeccuBHbrx cpeAax.

TeoperuqecKrre ocHoBbI HccJreAoBaHHfl 3aKrroqaercfl, B ycraHoBJreHrrrr
uan6olee oco6o BDKHrIe AoKa3areJlbHhre TeoperuqecKue acrreKThr Lr
3aKOHOMepHocrLI I43MeHeHkIfl CTpyKTYPbI, aHoAHbrx xapaKTepHCTr,rK, Kr{HerkrrrecKprx
u 3HeprerLIqecKHX rlapaMerpoB, ano4Hofi crofiro crvr K BbrcoKoreMrreparypHoMy
oKLIcJIeHI4ro u cKopocTkI Koppo3rrl4 cnJIaBa Zn}.SAl c pa:JrrrrlHbrM coAep)KaHLreM
SJTeMeHTOB roAfpyfrrrbr rlepns.

ffparcrurrecKaq 3HaqrrMocrb r.rccJreAoBaHnq. Czure3zpoBaHbr HoBbrx
rpofinux crJraBoB 2n0.5,\l-Ce, Zn\.5Al-Pr v Zn}.5Al-Nd, coAepxarrlgx
pa3nHrrHble 4o6anrz peAKo3eMeJlbHoro Mer€urJra. VcrauoBJreHbr orrrr4MturbHbre
KoHIIeHrpaWu (uo 0.01+0.1 vac.Yo) oneMeHroB roAlpyrrrrhr rlepvr B crnaBe
ZnI.SAl, orJll4qarorrlnect srrcorofi Koppo3zonnofi crofirocrbro. OnrunaarrbHbre
cocraBbl HoBbIX cLIHTe3vpoBaHHbIX crIJIaBoB 3arrlzqeHbr 2 M€urhrMH rrareHT aM;g_

ra6elrHbrx JrorKoB c rrJrorHhlM cnoeM

Anfl BHeApeIJvrfl. Ha rrpeArrpvrflTuvr

nerr4poBaHHbrx Zn-Al crrJraBoB rrpr,rHrrrbr
OOO <<Horunn TAnKo>> r.[yuaH6e.

Pecny6IrvrKvI Ta4xrEKrrcraH (i\lb TJ 1079,1081). PanHoMepHoe roKphrrr4e craguofi

3rououl4qecKllfi eSSeKT or I{crloJlb3oBaHrr.rr 3arrlurHoro rroKpbrrt4rr cocr awt;aer 9,4
AoJInapoB CIIIA (I2 coMoH 70 gupaNa) Ha 1na2 3arrlurrlaeuofi rroBepxHocrq
Hgl.eruir.

{ocronepHocrb ArrcceprarIrIoHHbIx f.ryn"TaroB. ,{ocronepHocrb
IlonfreHHblx pe3ynbraroB o6ecueqeHa I4ctIoJIb3oBaHraeM coBpeMeHHhrx rrpkr6opon
14 MeToAoB alJaJru3a crpyKTypHbIX csoficre ronfreHHblx HoBhrx Marepr{urrroB.
T-T--t-r rpoBeAeHa orIeHKa rlorperunocref gKcnepr.rMeHT€LrbHbrx pe3ynbraroB c
pIcrIoJIb3oBaHI{eM coBpeMeHHbIX MeroAoB. Marenaarr{rlecqafl, vr crar4crr{rrecKat
o6pa6orKa gKclepHMeHT€trIbHbIX pe3ynbraroB BbrrroJrHrrnacb c rrcloJrb3oBaH7eM
KoMrrbrorepuofi rporpaMurr Microsoft Excel.

CoornercrBrre aBTopeQepara coAeprcaHrrr0 AlrccepTarIrrH.

B [poBeAeHHOe [CCneAOBaHrre, crefreHb HOBH3HbM

pe3yJrbraroB r{ccJreAoBaHr.rr, o6cyxAeHbr rronrreHHbre

B aBTopeQepare AnccepraL\kru t43JIolKeHbI ocHoBHbre rroJronre;g1vrfl. vr BhrBoAbr,
rroKa3aH BKnaA aBTOpa

rlpaKTHrlecKafl 3HaquMocTb

AaHHbIe. AnropeSepar rloJlHocrbro coorBercrByer coAeplr aHvrro Araccep rar\Hkr.



OpurunaJrbHocrb coAep)Kanufl, Alrcceprarlnu cocraBn.f,er 84,59yo or o6qero

o6tenaa reKcra. 3auucrBoBaHHoro Marepu &rra) r4cnonb3oBaHHoro B Ar,rcceprarlur{
6es ccHJrKpI Ha aBTopa, nu6o HcroqHkrKoB 3aprMcrBoBaHlrr He o6uapylKeHo.

flo"noxceHrrfl, BbrHocrrMble Ha 3arrlrrry. OnbrrHbre pe3yJrbrarbr

MIIKpOCTpyKTypHOTO V peHTreHOCrIeKTp€rJrbHoro aHarrlr3oB crrJraBoB cr4creM

Zn0.5Al-Ce(Pr, Nd). SrcuepuMeHT€IJrbHbre peyJrbrarbr uccJreAoBaHprr aHoAHoro

rIoBeAeHvIA tpofiuux crrJraBoB ZnO.SAl-Ce, ZnD.SAl-Pr vr Zn}.SAl-Nd B

Koppo3rroHHo-aKrlrBHbrx cpeAax HCl, NaCl u NaOH. 3rcnepr{MeHr€rJrbHbre
pe3yJrbrarbl rIccJIeAoBaHpIrI KprHervKrr oKprcJreHru cnJraBa ZnI.sAl, nerupoBaHHofo
qeppleM, rrpttseoAuMoM lr HeoALrMoM. Onrrurbre p$yJrbrarbr Qnsnro-xuM]rrrecKoro
aH [IJII{3 a rrp oAyKToB oKrrcJre rl;urfl. n erup oBanHbrx rp ofi Hrrx crrJr aBoB.

JIuqHufi BKJTaA corlcKareJrfl 3aKrroqaercfl, B a:aalftrge nureparypHbrx

AaHHrIX, B tlocraHoBKe vr peItleHplu 3aAaq uccJreAogaHIafi, rroAforoBKe I,I

[poBeASlrrarz gKc[eplrMeHT€urbHbrx plccJreAosaHzfi, aH€Lrrpr3e [oJryrreHHbrx

pe3yJrbraroB, n $oprnryJrllpoBKe ocHoBHbrx rroJro]Kertuit rd BbrBoAoB Ar,rcceprarluu.
Ily6"rrnKarlru lr rrareHTbl. Co4epxanvre Ardcceprar1vrvt B Aocraro.rHofi Mepe

oTpaxaeT rlocraBJreHHyrc rIeJIb v\ SaAaLrvL HocrlrT floruqe cxvtit, 3aBeprlenuufi

xapaKTep. llo reMe Anccepra\ukr orry6nzKoBaHbr 8 crarblr B perleH3upyeMbrx

)KypHttrlax, peKoMeHAoBaHHbIX BAK npn flpesu4eHre Pecrry6lftrKu TaAxraKucraH,

5 crarbl{ B Mareprarax MexAyHapoAHbIx u pecuy6JruKaHcKrrx ronSepeuqufi vr

[oJrfren 2 tmttbrx rrareHTa Pecrry6lrvrKvr Ta4xuKprcraH.

Cornacno c$opnaynllpoBaHHblM BbIBoAaM Arrcceprarrvlrr, orry6nuKoBaHHbrM

HayqHbIM TpyAaM cJreAyer orMerurb, rITo HafrHilr rcnannSvKa\vfl, coracKareJrf,

BrroJrHe coorBercrByer rlcKonaofi yrenofi creneHr,r AoKropa Szloco$"" (PhD) -

AoKropa ro crellkt€ubHocrl4 6D071000 Marepv€rrroBeAeHrde u rexHonondt

HoBbrx Marepn€uroB (rexnnqecKr4e Hayrz).

IIo pa6ore rr Merorcrr cJreAyroque saMerrannfl :

I. VIg amanrvrsa krccileAoBaHufi,, nptlBeAeHHbrx Ha crp. 45, 54, 63 Ancceprapu u

crp. 11 aBTopeQepara He rcHo, B cBfl3vr, c qeM Koppo3noHHbre r{ccneAoBanvrr'

rrpoBoA frTcfl B pa3n[qHbrx Koppo3r4oHHo-aKTuBHbrx cpeAax.

2. B aBTopeQepare MaJIo rpuBeAeHbl ra6nnq, rrocKoJrbKy eKcrreprrMeHTarrbubrx

AaHHbrx rro H3freHrrrc) p€tsnuqHbrx cnoficrs tpofiHux crrJraBoB orreHb MHoro.

3. B crrzcKe Jrvreparypbr LlMerorct crapble LrcrorrHLtKkt (crp. 108 4rrcceprarlnu).
4. fiucceprarlrrr MecraMLI He JIpI[IeHa orAenbHbrx crkrrrvrcTuqecKIlx 01111460r.

' OrueqeHHble 3aMeqaHufl,Lt [oxeJlamvIfl) Bo3Hr4Krrrue B xoAe o3HaKoMJreHprfl c

auropeQeparoM' rI Arlcceprar\uvt, He BJILUTK)T Ha o6rqefi orIeHKn p$yJrbrarbr

AprcceprarluoHuofi pa6oru AoKrop anra (PhD) Onpysn XanapoKyJr.



3an"rrroqeHrre

B AlacceprarlploHHoM uccJIeAoBaHIaI{ Lrcrronb3oBaHhr coBpeMeHHhre
MeTOALIKH' BKIIOqat [pocBeqI,IBaIOIqyIO V CKaHkrpyroqFo sneKTpoHHyro
MHKpocKofILIK), a TaK)Ke Snsmo-xlrMurrecKoe rroBeAeHr4e HoBbIx clJraBoB.
Korua'recrBo rlpuroroBJreHHbrx o6pasqoe crrJraBoB vr o6pa6oraHHufi MaccLrB

AaHHbIX' I{3yqeHHbrx KaK B JIHTOM COCTOflIdVT}/., TaK r,I B p€l3JrurlHbrx Koppo3LIoHHo-
aKTIIIBHbIX CpeAax, BecbMa BHyIIIITOJIbHO. fIaBHhIM HafIHbIM pe3ynbTaToM

Al'rccepralllloHHofi pa6oru flBIrflercfl, o6ocuoBaHze Bo3Mo]KHbrx rpaHurl
KoHIIeHTpaIIuoHHbrx [varra3oHoB Jlen4pyrcqux eJreMeHToB (Ce, Pr, Nd) B crrJraBe
Znj.SAl, qro oco6esHo IIeHHo Anfl co3AaHrrr HoBbrx TILTHK-€rJrroMprHLreBbrx

clnaBoB. llolyreHHble pe3yJlbrarbl MoryT 6urr r{c[oJrb3oBaHhr rrpu co3AaHr{r4
MeTaJIJII{qecKax 3aIqI{THbIX lloKpstruit orBercrBeHHoro Ha3H a.re;.flIprs' B qacrHocrr4

Anj[ I'IcrIoJIb3oBaHufl c[JIaBoB B JILIToM cocrotlJnvI.

B AllccepralllaoHnofi pa6ore @.XarvrpoKyna rpr.rBeAeubr HafrHbre
pe3yJrbTaTbr, no3BoJrrroq[e ux KJraccu$uqzpoBarb KaK perrreHr,re
KpyrlHoMacrura6nofi 3allaqv o6ocnoBaHv:s. tIpI4HrIt4rroB JrerupoBa1vrfl. nosofi
rpyrlrlbl crIJIaBoB cLIcrer'{ ZnU.SAl-Ce, Zn0.5 Al-Pr u Zn}.SAl-Nd. Pa6ora nBrrnercn
3aKoHqeuuofi v coorBercrByer rpe6onanvInM <<lloloxe:nvrfl, o [pucyx(AeHLrvr

)nreHbIX creneHefi>> (flocraHoBJreHze flpaulTeJlbcrBa Pecny6lr4Ku TaAxprKVcraH
or 26.06.23 r. J\b295), npeArlnBnneMbrM K AoKropcKr4M (PhD) AncceprarlznM, a ee
aBrop, @upysn XavrpoKyr, 3acnyxplBaer rpucyxAeHrls yrenoft crerreHn AoKTopa
QunocoQ^^ (PhD) - AoKropa ro cneqpl€urbHocrrr 6D071000 - Mareprr€rrroBeAeHr.re
r{ TexHoJrortrf, HoBbrx MaTepu€uroB.

OQnquaJrbHbrfi onnoHeHT,
KaHAnAaT TeXHHTTeCKHX HayK, 3aMeCTlITeJIb

Arrpercropa rro BHeApenrrro Iy <<HayuHo-
Ir ccJr eAo BareJnc nu fi lr H crlrryr M eraJrJryp rH tD>
O+O <<TaAlcHKcKafl aJr ro M rru rreBafl Ko Mrra Hrrfl >)

Ter. : (+992) 91 9-19-51-65
E-mail : mir 4646 @mail.ru
A4pec: 734003, r. ,$/ulan6e, yJr. X. Xarunazage, 17

floAuncr X.A. MupnoqaeBa

sagepflio:

3 ane4yrorrlufi ceKTopoM HafrHo-TexHurrecKoro

corPylHr{rrecTBa vr rreTa KaApoB

fY <<HI4I,IM) OAO <TAnKo>

orlaeB X.A.
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