
OT3bIB

Ha aBrope$epar Aucceprapr4 (Dupyeu XavrpoKyna Ha reMy: <AnoAHoe roBeAenkre u

oKr{cneHlre clJraBa Zn}.5Al, rerzpoBaHHoro rlepraeM, npEr3eoALrMoM r4 HeoAr.rMoM),

rpeAcraBrreHHofi na concranne yrenoi crerlenr Aorflopa (funoco(puu @hD) - 4orropa

rro cfieqr{€urbuocrr.r 6D071000 - MatepuaroBegeHr.re r4 TexuoJrorr4fi rroBbrx MarepLIErJIoB

Boupocrr 3arqr.rr6r or Koppo3rru roncrpyrqufi, coopyxenufi w wzgell.uir uz

yurepoArrcrED( craneft r,r qyryrroB rryreM HaHecenufi. Ha r{x rroBepxHocr?r 3arr+rruhm

uorprrrrafi TBJUIK)TcI KlrroqeBErMr,r B coBpeMeHHoM Marepr{aJroBeAeu[]I I{ I{MeIor

ofpoMHoe 3HarreHr{e Arfl, MeTaIIJIypfHqecKoLI, M arrrl,rHo crp ouTeJIbH o fi ,

[pu6opocrponTeJrbHoit., xuwruuecKof LI crpolareJrbuofi nporr,rbrrrrJreuHocrn.

B AlrccepTarlr{r{ @.Xarvrporym [peAJroxeHbr nprrHrlrlfir6l nefl{poBarr[t

IIpI4MeHI,ITenbHO K HOBETM IIAHK-aIITMIIHI{eBbIM CIIJIaBaM C OCIIOBHbIM JIerI{pyIOqlIM

3JreMerrroM - rlepr{eM, npa3eoAuMoM rI HeoAr{MoM. B paspese co3Aalrtul IroBEIx

lnreftnrrx c[rraBoB Ha ocHoBe gBTercrol{Agoro cruraBa 2n0.5 AI, To gJIeMeHToB

rroArpyrrrrbr qepr,rr o6pa:yer c EUIIoMLIHI4eM Altarp€tMMy gBTerT[qecKoro rr{rla, rITo

npeArroJrararcT BbrcoK[e nra:reftnrre cnoitcrsa Zn-Al crurasos KaK 3auIr{THbIx noxprrrnft.

ZueHno paccMorpeHlre qepr{fl, Ipa3eo,quMa LI HeoAItMa KaK ocuoBHoro Jlerzpyloqero

gJIeMeHTa B COTIOTaHIIIII C IIIIHKOM lI €UIKIMI{HI{OM Onpe,qenteT aKIyaJIbHOCTb

Ar4cc eprarllroHHofi pa6 oru @upysu XarvrpoKyna.

B pa6ore rrcrroJlb3oBaHbr coBpeMeHHbIe Mero.{uKr.r, BKJrror{afl rlpocBeqvBaroulyto

u cKaHvpyroqyro gneKTpoHHyK, MllKpocKorMro, a rar<xe Qr.rsraro-xr.rvr.r.recroe
rroBe,qeuue HoBrrx crrJraBos. Korl.rsecrBo rlpr{roroBJlenHrlx o6pa:qon crrJIaBoB I{

o6pa6otannui4 vraccws A€rHHErx, I{3).qelrHbrx rart e rnrotrl cocrotHl{l4, TaK }I B

pa3nAIIHbIX KOppO3LIOHHO-aKTIIBHED( CpeAax' BeCbMa BIIyIIMTeJIEIIO.

frasHrrNd Ha) rHbrM pe3yJrbrarou pa6oru, 6erycroBHo, rBJlflerc.f, o6ocnoBaHue

Bo3MoxHED( rpaulrq KoHr{enTpaq[oHubrx A]IarIa3oIroB Jleil{pyrcqr4x gJleMelrron (Ce, Pr,

Nd) n crmane Zn0.5A1, qro oco6enno qeHHo AJrr co3AaHr,rrr HoBBrx TILTHK-aJIIoMLIHz eBbD(

crrJraBoB. Cne,4yet orMerLITb, rrro noJrflelrHble pe3ynbrarbl Ivrory'r 6urr Irc[oJIE3oBaHEr

rrpr4 co3AaHI{I{ Mera"Jull{r{ecKrrx 3auI}ITIrErx norputuf orBercrBeHHoro HuBHarIeHut, B

qACTHOCTII ,IIJIf, ICIIOJIE3OBAIII4' CIJIABOB B JI}ITOM COCTO'HI,M.

flpamuqecKafl 3Haqr4Mocrb BbrrroJrHeHHofi pa6oru cocrouT B pa3pa6otre HoBbIX

rIr.rHK-EUrroMnHr{eB6rx cruraBos. Oco6ufi fiHTepec rlpeAcraBn{Ior crulaBbl Ha 6ase

cr{creM Zn\.SAl-Ce u ZnI.SAl-Pr ro cpaBHeH}IIo crrlaBoB c}IcreMrl Zn0.5Al-Nd,

KOTOpBTe nOKa3aJr[ XOpOItryrO TeXHOJIOMqHOCTb IIplI HarreCeHVLI paBHOMepHOn)



noKphlTl.rt cTaJIBHoft Ka6eI6HbIx JIoTKoB c tIJroTrrErM cJroeM JIefl{poBaHHBIx Zn-AI

clrJrzrBoB, rrro c)rrqecrBeuuo cHlrxaer croriMocrb Kouequofo v34enrfil. 6es norcpra

ocTa.nbHbrx gKcrlnyaTaq[orrHbrx xapaKTep]rcTr,rK.

PesynrraTrr qpoBeAeHHBrx lrccnegoaanufi 6rrnu npe4craureHbr rra MHo)KecrBe

KoH(bepeHrlnft, B ToM rrr,rcre MexAyHapoAHrDL orpor(eHbr s 8 crarcft )q/puuuroB,

BxoArrruD( s 6a3H rllrrnpoBaurur Web of Science, Crossref, Ulrichsweb, EBSCO n

PI4HIf, a raxxe B repeqenb BAK npn IIpe3r{AeHTe Pecrry6nlrxr.r T44xr,rrulcran.

flo Aannofi pa6ote LlMeerct cJleAyroqee uo)r(eJraxr{e: [plrMexrrrenbHo K

MaTepI{anErM ,qJrrr rrrcrroJlb3oBaHlls B JILTToM cocTorHr{I{ [oJre3rrbrru 6rrno 6rr norasarr

e(f(ferrnnnocrb qpu [cnoJrr3oBarr]rr{ HoBbrx Marepu{uoB rro cpaBHeH[ro c ApyrvM[
clJraBaMrr, uc[oJIb3yeMEIM]I c Mexaulrtrecxofi o6pa6orxofi .

B 4uccepmqr.ronnoft pa6o:re @.Xarraporyna [pvBeAeHbr rra)rqrrbre pe3yJrbrarhr,

lo3BoJItrcIUlIe zx rnaccuQull4poBarr KaK pefferrrre KpynHoMacrrrra6nofi :aga.rn

o6ourosaul,It nprrrHrlr,rrroB JIernpoBaHI{t nonoft rpyuuu c[JraBoB ctrcreM Zn0.5Al-Ce,

Zn0.5Al-Pr n Zn0.5Al-Nd. Pa6ora uwrrsercs garon remroft r coorBercrByer

tpe6onaxnru <<flonoxenr.r.r o npI4 cyx,qeHllr4 yrrerrlrx crenenefi>> (floctanonnenue

flparurenrcrna Pecrry6ruru Tagxmr.rcran or 26.06.23 r. J\b295), rpeArfiBJrreMbrM K

AoKTopcKLIM (PhD) 4ucceprallllttM, a ee aBTop, @rapysu Xarraporyn, 3acJr)DKvBaer

rrpr4cyxAeur.rr freHoft crerreufi AoKropa QrnocoSnr,r (PhD) - AoKropa ro

c[eq]raJrrHocrr,r 6D071000 - Marepr{,IrroBeAeHr,re r{ TexuoJrofnr HoBrrx MarepuaJroB.

{orcrop rexHr{rrecnnx HayK, AorIeHT, Ar{peKTop

IocylapcrBeHHoro yqpexAeHrrfl <<IleHrp ro

H ccJreAo Ba H rr ro H H H oBa rlrroH H blx rexuo.u oru fi >>

HaquoHaJrbHofi arcaAeMr{u HayK TaAxuKlrcraHa

t

Ter. : (+992) 93-48 8-48-7 6

E-mail : ishov 1967 @mail.ru
A4pec : 7 3 40 63, Pecrry 6rruxa TaAxuKLIcraH,

r. ,{yruan6e, yr. Afilnu 29913

lloAnracr Suosa B.E. 3aBep

E.B.3mon
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HeoAI4M4 o6ecrle' 4BaroqllMil 900eKT,ryIc[epclronrroro rBepAerr]ur 6eg 14cnonrgosanr4fl

ollepaqll}I 3aKEUIKrl' cSoprvrynzponzul TexlroJlortqecKr4 e peKoMeHAarlau 11o noJrfregr,rro

I43 IroBbrx IIt4 HK-€uIIoMI{Irt4 eBhrx cIIJraBoB arroAHbrx 3arru.rrHBx uo4prru,rfi. I{ar.r6onr[mfi

r'rHTepec qpeAcraBJrrer qeput n 4pa3eoAuMcoAepxaqr,rfi crnan, paspa60rannrrft na

OCHOBE CIIJIABA ZNOs AI EBTEKTOI,IAHOTO TI.I[A, I,I3 KOTOPOTO PEKOMEHAOBAII AHOAHbIX

norprnuft AJrr 3arr[4Tbr or Koppo3[r.r yrnepoAr{crbrx cruurEHhD( usaetufr., coopyxenuft ra

roncrpyrqnft.

B npoqecce o3HaKoMJIeHI{t c aBTope$eparoM Bo3HLrKJro cJreAyroqee roxreJraHge:

nccneAoBaHl{t UpOAyICTOB OKI{CJIeHI{' C[JraBOB AI{CCeplrHTOM B OCHOBHOM BEITIOJTTTeHEI

vetogou P(DA. Bo3uoxno, 6rrao 6rr ucrroJrb3oBarb nreroa ?IKC.

flo uarepl{€IJlaM Al,Icceprar\uu HarrucaH o 14 crarei1 8 zs Koropbrx oly6Jrr{KoBaHo

B pecry6nr{KaHcKt4x H 3apy6exHhrx )KypH€urax, peKoMeHAOBaHHbrx BAK rpr4

lroJrrreH.br 2 fraTeHTa 14 1 axra o BHeAp eHvrnflpesn4eHTe Pecuy6 lrvrKr4 Ta4xzKncraH,

pe3ynbraroB Ha rlpeAnpvfrTkrrd OOO (HoKI,Iner TAnKo>, r.A/ruaH6e.

,{ncceprarpronnar pa6ora BBmoJrHeHa Ha Aocraroquo BbrcoKoM Hay.rHoM ypoBHe

n uo o6reuy eKc[epLIMeHTaJrEHbx AaHHbx, TeoperlrrErecKl{x o6o6rqenufi, a1TyaJrbHocrr,r

u [oJrrrerrghrM Ha) rHErM pe3yJrbraraM yAoBJrerBoprer BceM rpe6onanr'xu,

npeAsrBJureMbrM K AoKropcKrnra (PhD) A[cceprarlr{{M, a ee aBTop @rpysll Xaupoxyn

3acJDDKnBaer rrprrcBoeulrr yrenoi cre[errr{ Aorcropa r[rurocoQnu (phD) - AoKropa rro
crequarbHocrl4 6D071000 - Marepr€IJIoBeAeHI4e u rexHoJrorkrfl HoBbrx MarepuaJroB.

{orcrop rexHurrecKrrx HayK, AorIeHT,
3aBeAyroqnfi rcaQeqpofi rexHoJrofrrrr

XI,I M I,I iIECKHX II PO II3BOA CTB

TaAxnKcKoro Ha rIHoHaJr bHoro yHrrBepcuTera CaprnxoB IIf.P.

floqro s l';lir altp e c : 7 3 4 02 5, P e cuy6JrLr Ka TaAxzKr4craH,
r. Ayruau6e, np. PyAaKvr- I7a., THY
Ten. : (+992) 93 -338-02-04, E-mail : samikh ov7 2@mail.ru

lloAuprcr CaurirxoBa ru.P.
3aBepflro:

Ha.ramHuK YK er CP THy TasxzeB 3.[f[.
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orsiirn
Ha aBTopeQepar Arrcceprallru Onpysrr XampoKyJra

Ha reMy: <<AHoAHoe rroBeAeHrre [r oKrrcJreHrre crlJraBa Zn0.SAl, lernpoBaHHoro

qepr{eM, [pa3eoArrMoM rr HeoAHMoM>), [peAcraBJreHHofi na corrcKaHrre

yuenofi crerreHrr AoKTopa Qn"rrocoQnrn (PhD) - AoKTopa no cneqrraJrbHocrrr

6D071000 - MareprraJroBeAeHrre H TexHoJrorufl HoBbIx MarepraJroB

ConpenaeHH€ur rexHlrKa rpeAbsBJrfler Bo3pacrarcrq[e rpe6ona:nufl K KaqecrBy n

csoficrnaM Mera.JIJMqecKLIx c[JIaBoB, a rar(xe rraAexHocrl{ II3IoToBJUIeMED( vl3 H.l4''

MexaHE3MoB. Heupepunno co3Aarorcs HoBEIe KoMrro3t4llrrrl cIUItlBoa, paspa6atrraarotc.r

HoBhIe Ir coBepHeHcTByrcTc' cylqecTByrc4,Ie TexHoJIonFIecKIIe pexnMbl,

o6ecneqr.raa161qlle uoJIfIeHIre 3a,qaIIHbIx cgoftcts. 3rn cruraabl AggXIIBI o6aagarr

BbrcoKI4M co[por]IBJTeHIIeM oKr{cJIeII}rK, LI 3arqulrlar6 BbII[e)aKagaIIHrrx ngAermft or

Koppo3r{tr. Ha ceroAnrruHee BpeMrI oT€UII 1lll/rpolto npIIMeIIfiTE Zn-Al CnnaBon a

KarrecrBe 3alllnrHbrx uorputafi yrnepo4uctoft gtalu.

,{rcceptaqnorrHoe uccJreAonasne 6rmo BbrnoJrHeHo B flep]roA 2020-2023 ff. to

cJreAyroq[M gTauaM: c]IIITe3 cIUIaBa Zn0.5 Al c qep]IeM, qpa3eoAI{MOM II IIeoALIMOM

pasnu.firoft KoHIIeHTpaq]M; IltccJIeAoBaII]Ie aHOAHoro IIOBeAeHI{' JIerulpoBtlIIHED(

rpofinrrx clJIaBoB B pa3rr4qHErx Koppo3I4oIrHo-aKT[BHEIx cPeAax; LI3)rtIeI te Blvrfilllrfr

4o6aoox qepllt, [pa3e o1vrvra rI HeOAflMa Ea KrrueTrrKy oKI4CJIeHLITI cIIJIaBa Zn|SAl;

r,rccJreAoBarrue Mr.rKpocTpyKrypbl I4 [poAyKroB Koppo3[In [p]I BbIcoKOreM[epaTypHoM

oroicJrer rrr tpoftnrrx crJIaBoB cucreM Zn0.5Al-Ce@r, Nd)'

I4H$opMarlr{oHHofi 6agoft Hacrof,rrlefi Arrcceprar\utr sBJrflrorcfl. HaYrHbIe rpyAbl -

naTerrTbr, ruonorpa(fzz, AIIccepTaIIrul, Ilepl{oAllrtlecKue HayIHbIe XypHaJIbI, MaTep}IaJIbI

Cr{M[o3r{yMoB, xOnQepenquit u wuteplleT [OpTaJI, IIOCBtrIIISHH6D( IIII{KoBBIM u

rILrHKoBo-€urroMHHHeBbrM crrJraBaM (rny6uHa rol4cKa 6oJI ee 25 JIer).

I4syreHn e B[rvtfllF,.vrfl, rlepl'dfl,, [pa3eo Ar4Ma vr HeoALIMa Ha aHOAHOe [OBeAeHEe Vr

oKncJreur,re cruraBa Zn0.5 Al BbIIIoJIHeHo c [c[oJIb3OBanneU O6opyAOnan[s SEM

(AIS2 I 00); rMrryJrbcHoro rorenrllrocrara III4-50. 1. I ; Mr4pocrorra LEITS ERGOLTIX

AMC ; repMorpaBI,IMeTpIIr{ecKI,Ie Becbl; npu6opa FOH -2.0.

IlraqHslfi BKnaA cor,rsKarer{ cocror4T B Sopnnyn}rpoBKe UOJIH kr sal.aqu

nccrbAosafiI,It, c6ope arraJl1tse JIuTepaTypHbIx AaIIHbrx IIo TeMe. AnccepnUlvtw,

npoBeAegralr gKcnepI{MeHToB rto lrsyqeHr,rlo pa3JlllrtlHrrx CsOficts CIUIaBOB IPIHKa c

aJrroMr{Hr{eM I,t eJIeMeHroB noArpyrlrlbl qep[t u rar o6pa6orre; Soprvrywrponre BrIBoAEI

A r,r c c ep r agu H ny 6 nvrKar\un p e 3 yJI br aTo B H c c JI e A o B aHut .

KonauleKcnble npoBeAeHsrte SKcIIepHMeHTEUIbHbIe

aHoAHoro IIoBeAe]g'Lufl. vI oKI4cJIeHI4fl. cIIJIaBa ZnjsAI

HeOAIAMOM H yCTAHOBJIeHI4e BO3MOXHOCTH IIOBbIIIIeHkIfi'

Koppo3uouHo-aKTI{BHbIX cpeAax O6ocHoBaHhI kI

uccle4onarurfi o6cyx4alzcr na (5) nayvnrx xon(pepen4lE< u rry6nnxonalucr r (8)

rrccJleAoBaHng IIo u3rreHl4ro

c IIepkIeM, trPffieOAHMOM 14

Ilrx aHoAHofr ycrofiql{Bocrrr B

AOCTOBepHbI. Perynrrarbl

BeAyrrlr4x perleH3HpyeMbrx )KypHaJrax, noJrrre :Hbr 2 rareHra (Ilb TJ 1 079, 1 08 1).



orsbIB
na anropeQepar Arrccepraqnn @upyeu Xanrporqy;ra

Ha reMy: <<Ano4noe rloBeAenrre ll onucJreHr.re crrJraBa Zn0.5Al, Jrer[poBauuoro
qeprreM, npa3eoAnMoM r{ HeoALIMoM>), flpeAcraBJrennofi na concnarrtre

y.reuoft crenentr AoKTopa {u;rocoQnu (PhD) - aorcropa no cneqtraJrbHocrrr
6D071000 - MarepuaJroBeAerrue lr TexuoJror[ff noBbrx MareptraJroB

Coapeuennaa rexHr{Ka flpeAbrBJr.fler Bo3pacraroqr{e rpe6onaru.rx K KaqecrBy Lr
csoftctsaN4 MerarlJlr,rrrec([x clJIaBoB, a raKxe HaAexHocrl{ }I3roroBJUIeMbD( Llg lgi:,|,''.
MexaHI{3MoB. Henpeprrano co3A€uorct HoBbIe KoMlo3rrq[z crrJr€rBoB, paspa6arlrBarorct
HOBbre lI coBepueHcTByrcTcr cyulecTByroqne TexrroJrorFrecKrre pexfiMbr,
o6ecneqr.rraroqrre rroJr5r.reHrie 3aAarrHED( cnoftcrn. 3rr,r cruagBr AonxrrBr o6nagau
BrICOKIM COIIpOT?IBJIeHLIeM OKI,ICJIeHLIK, I{ 3aIq[IIIaTb BEII[e)aKa3{lHHrrX nSge.nnft Ot

Koppo3rlr,r. Ha cero4naruHee BpeMJr cr€urri rrruporo 4priMeurrrr Zn-Al crnasos s
KaqecrBe 3arrlrrrHbrx norputrfi ymepo,qr,rcroft cra-nz.

.{uccepraqnoHHoe [ccrreAosanfie 6brro Brr[oJrHerro B rreplroA 2020-2023 rc. to
cJreAyroulr4M gTa[aM: c]rHTe3 cruraBa 2n0.5 Al c qep]reM, 4p€BeoA]rMoM E HeoArrMoM
pasnrvnoi KoHqeHTpaqEIlr; IlrccJreAoBaHLIe aIIoAIIOTO rrOBeAeHUt JIeEIpOBaIHHEIX
tpofinrrx c[JrErBoB a paSnravnrrx Koppo3r,roHHo-aKT]IBHbIx cpeAax; LI3) reulre Bntwntrfi.
Ao6arox qepr4rr, rrpa3eoAuMa Lr HeoArzMa Ha Kr,rHerr,rKy oxr4cJreulrlr crrJraBa Zn0.5Al;
r,rccJreAoBaH[e Mr4KpocTpyKTypbr r,r [poAyKToB Koppo3trr,r uplr BErcoKoTeMrrepaTypHoM
oKr4cJreulr[ rpofiHbD( crJraBoB cr{creM Zn0,5Al-Ce@r, Nd).

Zn$oprr,raquonnofi 6agofi nacroxqeft Aricceprarlrur rBfisrorcr Hafrubre rpyAbr -

rrareuTrl, rrtonorpaQvr,r, Arrcceprarlrur, neplloAl{qecKr.re Ha)rrIHEIe )Kytr)HaJrbl, MarepllaJrEr
cr.rM[o3rlryMoB, xonsepeuquft u nnreprreT [opTaJr, nocB.flrqeHHED( q]rHKoBbrM rr
rlr4 HKoBo-EUrroMr{Hr,reBBrM cruraBaM (rny6uua [o]rcKa 6onee 25 ner).

I4syrenze BJrr.urur,rJr rleprr, [pa3e o4wra v HeoAr{Ma Ha ano,qnoe rroBeAenue ]r
oKt4cJIeHI4e clJraBa Zn|SAl BbIIIoJIHeHo c lrc[(urb3oBanneu o6opy4ogaH[r SEM
(AIS2100); zMrryrrrcHoro roreHrlrocrara III4-50.1.1; Mr{Kpocrora LEITS ERGOLIIX
AMC; reprraorpaBvMe, purrecKlre Becbr; npu6opa 'sOH-2.0.

Jlr.rquufi BKnaA colrcKareJrr cocror.rr n $oprvrynnpoure qeJrr{ v 3a4a'rtr
I,rccJIeAoBaHI,Ir, COOpe V AflAIrIJ3e Jr[TepaTypHbIX AaHHbX IIO TeMe A[CCepTarIr{LI,
lpoBeAeH[Ii 3Kc[ep[MeHToB rro LI3fIeHurc pa3rr{rrnsm caoftcrs crrJrttBoB rlrrrrKa c
aJlroMr,r$rreM r{ gJreMeHToB fioArpyrrrrbr rJepils. n lrx o6pa6orre, QoprvrynnporKe BErBoArr
A r4 C C ep T arIZlVr U ry 6 n krKarlun p e3 yJr bT aTo B r{ c c Jr eA o B aHu.f, .

KonanleKcHbre npoBeAesHue gKcrrepr{MeHT€urbHbre

aHoAHoro rroBe.uennfl. vr oKHcJIeHvrfl, crrJraBa Zn}.Sr\l
HeOAI4MOM H yCTAHOBJTeHVe BO3MO)KHOCTH froBhrrrreH[fl.

Koppo3raoHHo-aKTuBHbrx cpeAax o6ocsoBaHhr vr

rccne4onarurfi o6cyx4anr.rcr na (5) nayvnrx xou(fepenqnm r.r rry6nrronalucr a (8)

LrccJIeAoBaHI,rrr IIo Lr3rreHPrro

c qep?reM, trPffieoAHMoM 14

rlx aHoAHor ycroftqzBocrr{ B

AOCTOBepHbr. PeSynrrarbr

BeAyIqHx pellercHpyeMblx )KypH€urax, rorlfrenu 2 rareHra (Ilb TJ 1 079, 1081).



[nccepraurroHHafi palora coorBercrByer Qopvryle cilequ€ilbHocru 6D071000 -

pa3Aen rrayKr{ I{ TeXHLIKTI, 3ax}rMaroqatca paspa6orroft sonrrx MarepnaJroB c

3a,UaHHbIM KOMIUIeKCOM CsOftCts nyTeM yCTaUIOBJIeHLI{ SylrganrenmnrnrX

3aKoHoMepHocTef BIIvIflHt'ts" cocTaBa, CTPyKTypbI, TOXHOJIOTI{E, TArcKE

3KcrrnyaTarluoHHbrx u [pyrr4x sarcropoB Ha cBorcTBa MaTepI4aJroB.

OcnosHEIe floJloxeHut, BbIHocI'IMbIe Ha 3arrll{'ry: onblTgbre pe3yJrbrarBl

M[KpocrpyKTypHoro ri peuTrenoc[eKTpaJrbrrofo aHaJIr{3oB cIUIaBoB cIIcreM ZnO.SAl-

Ce@r, Nd); gKcnepI4MeHT€uIbHbIe pe3ynbrarbl LtccJleAoBaHlrt ElIIoAHoro rroBe4enwl

rpoinroc crrraBoB ZnUSAl-Ce, Zn0.5Al-Pr u ZnO.5Al-Nd I rcopposr.ronuo-aKrllBllEf,r(

cpeAax HCl, NaCl u NaOH; gKcflepfi MeHTaJrbHbre pe3yJrbrarbl LIccJIeAoBaHI4t KIIIerIIKI,I

oKr.rcJrexr{r cIIJIaBa Zn0.5Al, JIerEpoBaHHofo qepLIeM' rrpa3eoArrMoM ]I HeolPIMoM;

OIbITHEIe pe3yJIbTaTbI QUSUTO-Xraun.IeCKOrO Arta.:uI3A npOAyKTOB OKI,ICJIeHLII

Jre {poBaHHbD( rpofinror c[JIaBoB.

Peqensnpyeuax ,qficceprallr{olruall pa6ota BBIIToJIITeHa Ira BbrcoKoM

SKCrrepnMeHT€urbrroM LI TeopeTl{qecKoM ypoBrre, IIoJr) IeHHbIe pe3ynBTaTbr tBJUIIoTCt

HoBbrMrI rr r{Meror Ha)qHyIo rr [paKTvqecK)[o 3HaqI{Mocr?I. ,{oeonepnocu
p$yJrbraroB He Bbr3BrBaer counenrnft r,r [oATBepxAaerct Iirx corJlacoBarrxocrblo c

JrriTepaTypnbrMu AaHHbIMIt. 3ro uossor{eT yTBepXAaTb, .tto o6O3xaveHIIhIe B pa6ote

rleJru u Sal:al{v LrccJIeAoBaHlrrI AocT[n{yTbI' a [oJIoxeHIIrI, BbTHOC]IMbIe Ha 3arrlury,

9KCrIepItMeHTaIIbIrO,qoKa:lalrbr.

,{uccepraqnonnaa pa6ora <AsoAnoe rloBeAeHne I{ oKllcireufie cruIaBa Zn0'5A1,

JrerrpoBaHHofo qepueM, np€BeoA[MoM I,I HeOA]IMOM>, [peACTtl&]IeHHaS Ha co]ICKaH]Ie

yvenoft cre[euur AoKropa (PhD) aayr, coorBercrByer rpe6oaanu.uu BAK <<floaoxenlu
o rroprAKe 4plrcyxAeul4t yqeHbrx ctenene[>), yrBepx,4enuoro flocranosreu[eM
IlpannreJrbcrBa Pecuy6JrHKI{ TaAxuKI4craH or 26.06.2023 r. Jlb 295.

Cor.rcrarenr <Dnpysn Xarvrporyn 3acJryxnBaer [pLIcBoeI rrl yrenoft crerlenu

Aorcropa Qnnocor[nu (PhD) - AoKropa ro cuelryIarlbrrocr]I 6D071000
MatepuanoneAeuue I{ TexuoJrorurl HoBbIx MarepI,IaJIoB.

KanAuAarrexnnrlecKltxHayrr AoIIeHT
rcar[egpu ecrecrBelrHblx Hayrr @u.lna.na
Ha(uona.nrnoro rlccJIeAoBare.[bcnoro
yH u Be p c r{Tera Mocrco BcKo f o 3He p f erurr ec K of oJ'
yHr{Bepcr.rrera B fopoAe AyluaHde w
Te.n.: (+992) 93 5-33-19 -61

E-mail : mirrahmatov6 | @mail.ru

c. IrI. MnppaxMaroB

Agpec: 7 34002 Pecuy6JII4Ka T agxurcu
r. AynaH6e, yn. Mr,rp3o Typcyuso

floAuucb C. III. MuppaxMaro
Haqa.nbHllK orAeJra KaApoB

'rc
Ou.nuaJla HI4Y M3Y B ropoAe AurypoBa P. A.



OT3bIB
Ha aBropeibepar Awccepra\fin @rlpysn Xanaporyna Ha reMy: <Ano4noe rroBeAeHr{e r,r
oKlrcJreHrre c[JraBa Zn0.5Al, Jrenq)oBaHHofo qepneM, npa3eoA]rMoM ]r Heo,u,rMoM)),
npeAcraBJreHrroft lra cozcranne yrenofi crereH[ AoKropa r[ nocor[nn @hD) - aorropa
IIo clleqlraJlBHocT}t 6D071000 * MarepnaaoBeAeHlle lr TexHoJroMf, HoBhD( MarepnaJroB

,{zccepralluoHnafl, pa6ora @npysu XavrpoKyna (AHoAHoe rroBeAeHue kr

oKr.tcJreHr4e cruraBa zn0.5Al, Jren4)oBulHHoro qeplreM, npaeeo4i,nr,roru r.r HeoA[MoM>
IOCB'IIIEHA NCCJIEAOBAIIIrc HOBOTO KIIACCA qLIHK-AJIIOM}IH}IEBED( CIUIABOB

gBTeKTou.qsoro cocraBa Zn0.5Al, B KoropbD( B KaqecrBe ocuoBrrbD( nenrpyor1ro(
gJreMeHToB BErcryfiaror rlepr.rft, upareo4[M rr Heo,UtM.

Ha cerognrunruft genr nalr6onee pacnpoc, paHeHubrMlr B [poMrrrruerruocrr{
MeraJUI[qecK[Mr.r 3€ururrHbIMLI [oKpBrr]IJrMr.r uBnfrercg. qIlHKoBoe uoKp6rrr4e. OAnaxo s
ycJroBluD( Bo3pacratroq[x rpe6ooanr,rft K Koppo3r{onnocroftrr.ur,r Marep}ra[aM-
rrorq)brrr.rrM qpoAoJDKaercr rrolrcK cruraBos c 6oree BbrcoK[M KoMrureKcoM Qnrr.rro-
xfiMr,rqecKlrx csoftcrB rro cp€tBrreurrro c qr{HKoBbrM [oKpbrrrreM rrpr,r coxpaueur{r{ rD(
TEXHOJIOTUqHOCTVI U KOppo3HOHHOfi crofiKo cru. Bucoruu ypoBHeM
oKcflJryararl]rorrubrx [apaMerpon o6nagaror crrrraBEr Ha ocHoBe 2n0.5 Al, nefl{poBanHrre
qeplreM, qpa3eoALlMoM rr HeoArrMoM, Ho 9TIr Jrerrrpyroq]re gJreMeHTbr rBJurroTct

AopofocrotrqllMn. C etoft ToqKLI 3pexr,rr LrccJIeAoBEuIve IIIITHK-aJIIoMuHIIeBED( cIIJraBoB

rroBrrx clrcreM Jrefl{poBarrr{r c qeJrEro pa.:pa6orror rexuoJron{rrrrbrx, HeAopon4x

yrJlepoAncrbD( crEIJrbHBD( MareplraJroB c rroBErrueHrrbrM ypoBHeM Kopposr{oHHocroftrr.rx

csoficT n [peAcr{rBnrerc.s BecEMa arrya-nrnofi v [paKTrltrecKr.r saxHofi sagavefi.

paccMaTpr4BaeTcfl,

Zn|.SAl, u ro

KAK OCHOBHOfi

pe3yJrbTaTaM

B 4uccepralllaoHHofi pa6ore @.XanrpoKyJra rlepr4fi, rrpa3eoAktM r{ HeoAr{M BrepBbre

Jlefupyroulr4r,r SneMeHT 9BTeKTOT4AHOTO ClJraBa

Mr4KpopeHTreHoinexrarrbHofo anaJrkrga AoKa3aHa

rrepcrterrnBHocru paspa6orru nonrrx rpoftnbrx cruraBoB cr{creM Zn0.5Al-Ce@r,Nd) c
yry.IueHHbIM KoMrrJreKcoM cBoficrB Ha ocHoBe ABofiHOTO CrrJrasa zn}.5Al.

'B pa6ore npoAeMoHcrpllpoBaHa rrplrHrlrrrwraJrb:nafl. Bo3Mox(Hocrb e$Seru{Buoro

)mporrrreHru Jrrrroro crrJraBa ua Zn0.5Al ocuoBe 3a cqer Ao6asreHr.re u n€u rperrero
gJleMerrra. Ycranonnenrr o[Tr,rMaJrEHhre KoHrleHTpaqrr[ qep]rrr, [piBeoAlrMa ]r Heo,ryrMa
B crrJraBe ZII.SAL I{ryveno BbrcoKoreMleparypHoe r Hrr3KoreMrreparypuoe
oKIlrcJIeHI{e o6paeqor crulaBa B TBep,qoM cocro.sHufi. Ilpore4eua o[T]rM]Barlr{}r cocraBa
LI oqeHKa cnoco6nocnr cruraBa ourrrMtrJrbrroro cocraBa r cuerryr$n recrofi
pa3rroBlrAHocrBro Koppo3lrr{. florasauo, rrro B Koppo3trouuo-arT}rBHbrx cpeA€x cruraBbr
o6naAaror ycrofi.rnnrnrau auo4tbrMr,r xapaKTepr{crr{KarM}r Ha ypoBue BbrcoKo[poqnED(
Koppo3lroHHocroft rra< c[JraBoB.



flo reue Ar4cceprarlr{t4 ony6nr.rronanrr 8 craruu B peqeH3zpyeMrrx Ha5rrrHbrx
)KypH?urrx, peroMerrAyeMrrx BAK u 5 crarefi B Marepr,raJrax Mex(AyHapoArrbD( r{
pecny6mmancxm KoH(bepeHrlrd. flonyreno 2 uwrcn<. rrarenTa Pecrry6nurn
Ta"uxr,rxr.rcran.

Pa6om Bbr[oJrHeHa Ha BEIcoKoM Ha)AHoM ypoBHe c ucuoJlb3oBaur{eM
coBpeMeHHErx MeroAoB r{ccJreAoBarrr{r.,{ocronepnocrb p$yJrrTaroB rroATBepxAena

npr,IMeHeHlIeM pa3I[TIHEIX B3a]IMOAOTTOJIIUIOUIID( MeTOAOB nCCJIeAOBaJJWfl U
cTaTr4cTr.rqecKoft o6pa6orrofi uonyrenxro< pe3yJrBTaToB. Buro4rr rroA4perurerrbr

cooTBeTcTByIoulIMr.r SKcrrepuMeHTaurEHBrMI{ AarrHBIMr.r.
B qelorr,r, Anccef'Tarlr4'^ <D.Xarrapoxyna [peAcraBnrer co6oft saxoHqenryro pa6ory,

orBeqarcrqro rpe6oBaHr.uM BAK npu llpesrgerrre Pecrry6nurur Tagxurolcran o
coorBercrBr{e c llocranosrenzeu llpaaurenrcrna Pecrry6nuxu TaAxr{Kr.rcrarr or
26.06.23 r, Ns295 (Ilono)KeHrlr o ropsAKe uprrcyx,qeur,rfi freubrx crerreHefiD.

,{orropanr (PhD) @upysu XaMporcyn 3acJryxr.rBaer qpr4cyxAeHr{r freHoi crerreH}r

AoKropa Qnnoco$ru (PhD) - AoKropa ro creqraJrbHocrr4 6D071000
Mar:epnanonegenne w rexHoromrl HoBEf,x MarepI,IuuIoB.

K.r.n., AorIeHT, 3aBeAyroulero raSegpofi

<<Texn oJroruf, , q epq eH ufl, kr AusafiLr>> TaAxr4 Kc Ko ro

focyAapcTBeHHoro [eAafofr4rrecKofo

yHI,IBepcLITeTa una. C. Afinu V6afiaos C.O.

K.x.n., AorIeHT, 3aBeAyrorlero ra$e4pofi

< O 6rqerexHlrq e c Kr{x Arrcrlra[ rrvrr vr

MaruI{HoBeAeH krfl>> TaAxHKcKo ro

f o cyAap cTBeHHofo rreAaroft4 rre cKofo

yHLIBepCLITeTa unr. C. AfiHn

Ten. :,(+992) 93 - 592-8 6 -9 0

E-mail : nasriddin-o@mail.ru

A4pec : 7 3 4003, Pecrry 6tuxa TaAxuKrrcraH,
r. Ayuran6e, np. Pyaarcu l2l

llogruHHocrb rroAnucefi r.r.n., AorI.
V6afilona C.O. Lr K.x.H., AorI. Omanaona H.C.

3a6epflro:

Ha.IanrHr4K YK z CP TfITy nvr. C. Airkru

@e

Oruuoe H.C.


