
TAKPI43II IVIY(APPI43I{ PACMIZ

6a 4ucceprarcunn @npysx {arupoxy.rl aap Mamyri <<PaQropn aHoAfr Ba

onclrAuraBltrr xi,ran Zn0.5Al' rcu 6o cepnfi' npa3eoAnM Ba lreoAr.lM

qaBx,apoHlAauryaD) 6apo[ Aap€Orrr aapaqaH rrnMlllr gorcrop[ {arca(Da (PhD)

- aor$op a3 pjzfiH lrxmcocu 6D071000 - MaBoAurrnocfr Ba rexuororns[

ruaaoan nan (6D071001.02 - caxoaru rvrolrunco:fi). - ,{ynau6e,2025. - 7 ctx,.

,{ap rexrurxau Myoc[p MaBo.qxou 6a;rau,41apoparfr Bacer' I'tcrlrQoaa

MerrraBaHA, xr,r 6o r'ry{onrnaaru 6atan!,6a oxcugmaerl, MycraxKaMl'{ XaHroMIt

Kanr4u Ba raftpaxo Qap\ uerynana' I4a Ba Aurap ra!'ra6orxo xaHroMI{ Tax$rKorx,oll

MeraJrrrrr4Hoct Ba MeraJulypflru pyfifliuxor'r 1u$aryuauga 6o.rg 6a na.:ap rupuQra

ruaraxg. .4ap Xone, Kx xy.nanor'r 6a rapMl'r ycryBop Ba 6a rapMll ro6oaaplr

coxrarrryAa My(oBIrMarIr 6uaw, 6a oKclrnlnaBrrpo HaaopaHA, Bane Aoporr Alrrap

xycyclrtrxor.r N{fdI,IMu rexnonorrZ ue6olrauA.

6apou rnrrnloQ Ba ra.(BllrrArl{rrLt paBaHA{olI rexrronori, rar6u4ra

cxeMaxou HaB[ TexHororfr Aap acoc]I AacroBapAxon oxl,Iplx{u I'rrMfr Ba rexH]IKl'I,

coxrarrlr (oHcrpyKcurlon nas 6apoz MoIxuE{o Ba Aacrmxxo[ cepMaxcyJl, HaRbxoI{

ryHoryr MaBoAxor{ xLtMIlrIBI,I}I ycryBop, 6a rapvfr ro6oaap Ba 6a mpMa ycryBop

:ro:r,rrr,r acr. Hrr MasoAXo 6otA Aopor'r MycraxKaMrrfi 6iulaHAr'l MexaHr'IKt 6yna, 3IrMHn

ricroAa6apfr Aap xy.4yAll naceu Qra ropxo Ba xapoparxo Aap Inapolrrrr rar'cl{pn

r/r)2!r.rrxox Koppo3LIoHIlIr ryHoryHl aKIIu arpeccuBfr Kop orM 6ouaHA.

Myro6x4art .qucceprarcxx 6a camr Ba rlrrlrcocrr lrrMfr

Mylranora 4ucceprarcu.ru @upy:u {arupor{yn 6a calrlrrl u:rMrq 6D07 I 000 -
Masoguunocfr Ba rexHoJlorutfi MaBonIl HaB Ba I4xrlrcocu nrlruu 6D071001'02 -
caHoarr,r Morll.IHco3i so6acra 6a 6algx.ou :epr.ruil rrxHocHoMal{ rKrtrcoc]d rllrvlrr]d

rraa.sryp: 6.1- rax,4IlItorxol'I Ha3aplltBlt Ba raqpu6aauu 6alaua.no4avannu 6yndnul

rapxu6 aa coxropxoli ualog 6o xaMrl{pom xocll{Txolr (DI'I3I'IKaBt-MexaHuKfr Ba

lrcru$oga6apu 6o r.,rar1caAr'r rabMxHll ycryBopu Ba ,{ap$}'I\'rprlrr MaBoA Ba MacHyor;

6.2- uyqappap HaMynaHIr KoIryHI{Jlrxo Aap paBaHnxov QI'r3I'IKaBfr-xxM"Bt Ba

Su:urarr,r-IraexanraKz; 6.3- rcpKapAn acocxou r'IJIMITII lrntrxo6u uano,4lo 6apolr

xocr4rrxolr AoaalrryAa Aap rrapoHTI'I Myllaxxaci IrcrexcoJl ra lrcru$ogau uacnym

Ba KoHcrpyKcl4{xo; 6.4- ropxap.4ll paBarlAxol{ Qusuranfr-xr'nur'rxnrl aa Qusurcarra-

MexaHI{Knu rarIraKKyJIAIrxIiIl MaBoAxoI4 HaB, KIr.4opoll xocrl.trxolt 6eua:upu

$ywrcr.rowa,rfr. Qr:tranfr-naexanuKx, rexHonorr ea ucruQoaa6apft, apzntstu

lryuocu6 Ba ro3a.flrr,r sxo;rorfr ue6ouaun; 6.10- rcprap,{u ycyrxorl



6a:rana6apaopun ro6oaaprau NrasoAxo 6a Koppo3nt Aap [aporrrxoli ryHoryHl]

r.rcr[+oAa6apt Myro6r4ar uerl'na4'

l4xTucocu Ma3K)? KopKapAIr MaBoAAI'I HaBpo

Aoaarlryna Ba aHr4(I(yHIrI'r 4onynr'rxr:1ou 6yn€,4r'ru

6o xocrsrxor,I KoMlrlreKcr'r[

ra, cupu raprr6, coxropxo'

qwna, aap 4lrccePrarcraxu (DlrPY:u

acocu Zn0.5Al 6o moeaxor cePuf,

Texr{oroflt;{, I.IHqyHIiH r'rcru$oga6apll Ba Ar4tap oMI{JD(oI{ 6a xoclrsrxos NlasoA

rabcupryHar{aapo 4ap 6ap uen4a4' As

X,ar',rpo4yr, xinaxol'I KopKapArryAa Aap

noa3eo.4r4M Ba HeoAr4M Aap Harxqall oM!:rrur'r paQropu auoAt, caxrt' MycraxKaMu

BaoKcIl'AIIIaBI]IloHxoAapIxapoIlTIITaX(u(oTIIcaHqulllaMa(caAHoKxocusTxofi

Myxr.rMMrr Ircruso4a6apupo xaHroMla caxqlxruI raqplr6anfr-oauoarfr 6a cn$mu

pflnluu,ou ano4uu uyxo$rcarun vagHyoru rrynoAu 3oxllp MeHaMotH'4'

My6pau 61u axn ttlaB3yrr Altcc€prarc[fl

Texmxau uyocup 6a cu$ar aa xoclltrxoll xy:ra1ov uera:rnfr ' ttutyuurr 6a

3brr.rMoaHoKLIIt MexaHu3Mxolr a3 oHXo coxraurasaHAa rana6mu aQ3otlrAapo rar(o3o

ueuar',rorg. Tapru6x,ou nalu xlnano 6eIrCT COXra MerrlaBarlA' peqaxorr rexIroJlorltl4

Ha3 KOpKapA MerlraBal{a Ba peqax,ou rexHoJlorllfi MaB{yAa raKMI'IJI Ued6aru' xu

gapdQru xocumlol4 My(appap[yAapo raGMIrH MeKyHaHA' I4n xlna{o 6or'4

My\oBr.iMarI,I 6alan4n orcu4uraBfr Ao[Ta, MacHyorrl norl6apuryaapo a3 Koppo3lrfl

x,u$: uavonu4. Aiinu sauou, xisLaxou Zn ra Zn-Al-po x'ar'a'ryu pyinlrulotr

uyxoQararr.ru fiyroAlr Kap6oH'qop sacer' rcrnQoaa ve6apala'

,[ap ran4a4oru rua:rcyp 6a KopKapAIr xtraxou HaBu anoAtlrl 6a Koppo3l'It

ycryBoplr Z;n0.5A1, xu 6o cepr]fi, flpa3eoAl'IM Ba HeoAr4M gaBxapoHlr'{arryAa Ba

oMy3ran .r xoclx{Txol4 KoMrIJIeKcuI{ IiE xtlaxo AIt((arIr Maxcyc Aona ryAaac! KIi

xaMrryu pyirryIqou rqxo{l'naruv Maclryor Ba KoucrpyKclr{xot'l a3 rry"roAu

rap6ongop coxrauryAa rle HI'I\oa nryAaaHA' A: rfi qos, MaB3yI'I rax(ll(orl{'I

unrrxo6uauyAau @rlpy:u {al'rpoqr:r uy6pau 6yaa, xycyclltru aMaJIIrIl Harlrrlaxori

on 6apou xalIJIIr Macbanaxou '{ofiaourrau coxaBfr Ba pylx'4n coxaxolz caHoarx

Merarfl]?rii Ba Molluncoeii 4ap $tqlpuu To'1ur<lcrou t"rycouAar MeHaMo.[a'

,{apa.1au HaBroHIrIl llarllqaxol Aap a[cceprarcnq 6aaacroMaAa na

HyKTaxolr rlJlMlre, xu 6apou llruon leltrHrrxoa Me[laBaHA

HaBroHltxofl wr\trLrr Aap ArrcceqarcuflA @r4y:r, {'aupo6yl oBapAallryaa

Harr.qaxou rax(u(orl'I xocl4trxol{ ryHoryI{ll xlmu Zn}SAl' Kn 60 ceput'

rrpa3eoAr{M Ba HeoArlM qaBxaposu,qarryAapo ,{ap 6ap MerlrpaA' A: qru;ra' 6opu

assar a3 .Iorrr.r6ra uya:uuQ: xauroMl'r rIagxapoHuu \aqMfr na qy4orouatl xylail

Zn0.5Al 6o u:rosaxon un4gopura Ce, Pr na Nd ea ra14n4u uH xyJlaxo Aap I{}D(I'lrXoI{

Saronu roppoolronfr 6ex'rapuranutt ycryBoplllr 3I'IAAI{Koppo3I'IoHI.II4 aHoafr Mar'ry{



KapAa ryaaacr; xaHroMl.r KopKapA, MyHoCrr6rapAoHI4 Ba Tax(r4KOTIr KOppO3IrOHrrrr

xtfial' ce-{aHAau rapKu6xor KaMqaBxapoHl4.qauryAa rarftxporlt 6elxrapl4

Hzrappacu (IiMarxolt Myc6I4[ oreHcnairxolr Koppo3l.'loHit-ano4uu om(o Aap

rr.ry4ouca nlrc6ar 6a xynar.r A)'KoMnoHeHTa ar ( KapAa rflyraacr; xaEroMlt MyKolrcau

rpa4r.rKr-r raFfiupe6r4r.r cypbarn Koppo 3v'' Ba racBnp]1, MuKpocoxropxou rapKrr6xou

KaMqaBXapoHIr,EaIryAa HIrInoH,{oAa uryAaacr, KI'I BoprrAKyHI4u 0.01-0.1% Ce, Pr sa

Nd 6a xy:rau A:ylraH4av Zn0.5Al xo6finrlxru rarirupgu4uu ITIaKJIXoI ryHor]'Hlr

coxroprr AoHaBzr{ oHpo 3oxr4p HaMyAa, 6a ua:appac xa.urylrun (1.5-3.5 Maporu6a)

cyp:barr4 Koppo3rrJrz Qar'onu oH oBap,qa MepaconaA; Xalrroun 6a xlmu ZnI.5Al

Bopr.rAKyHrrri lrnoBaxol{ aroxugau cepuft, npa:eo4ulr Ba HeoAuM 3vgAlraBllu caxri

BA MYCTAXKAMIIII XYTAXO AHHI( KAPAA NryAAACT; XAHIOMI] TAX(II$I PABAHAXOI4

oxcx,qrtraBlrrl 6axaMratcuporz caxrQa:aB[u xynau Merarnuu Zn0.5Al 6o Ce, Pr na

Nd roxnmlr Ha3appac[ c]?T,arI.I oKcI'rA aauz ba:ralr4lapoparul{ oH aHIr( KapAa

uyAaacr; xaHmMIr oxcuguranr.ru caxrtpa:aruu xynalo 6o raprc{6xou MyHocu6rryAa

a3 BaKT Ba xapopar,&ap Nfyxr4Tl4 o3Motl utz. uexauurv u a$3ollux Ka6arl-t ol{cu.4l-l lap

acocr{ (orryHr{ rnnep6onunuu pacuan KIlHeruKfr acocuoK Kapaa rflyAaacr.

I4u uyrrax,ou rrayluMlr 3epI{H Harlrlaxou aututatt6a,iactoBapAall MyarJllropo

rrHT,u(oc MeHaMorA, r<u 6o canelra.rry ac lsr r:lMoMaH $aprxyuanaa 6yM, nap

caMTI,I pyIIIAI.I MaBOAIXI.IHOC', TeXHOJIOfl'I'I'I MaBOArr HaB Ba cox'axofi caHoart

ax,aMr,rrr aopa.4, Hyrrax,ou acoclt, KI'I 6a lulraox neur:lr1o,q MeItraBaHA: Harl'rqaxou

qaBxapoHtll,r xa.lMa Ba qyAoroHa, MlrKporaxr nn peHTreHt Ba coxropfih xtral4

MeraJrJrr,r[ Zn\SAl 6o I.IJIoBaxolI MI'IMopu[ r]T{ory{r{ Ce, Pr, Nd; Harllqaxon

raxruxn rarfiupmx Hzrappac rap pa$ropn 3l4AAr'rKopposxoHl'lll oKcl4'[uaBt Ba

ycryBopuu aHoar.ru xynaxou xoclrJlKapaanryAa Aap Myxlrrxol{ oa:boJll'I

r(oppo3l.roH l..r h ryHoryH; HarH LlaxoI'I raXKI'lKH caxrt Ba Mycra-\KzrMI'Ix xyJlaxoh

Zn0.5Al-Ce(Pr,Nd); naruqalou cauqr'Ilxu rapr<lr6x,oz KaMqaBxapoHrrAaryEall

uynocu6r<apAaI[yAau xyra XaMqyH plriryrlI, Kr4 6apoz l'rynoQmaru

3rr,qArrtoppo3rloHlilr aHoAItu MacHyorI'I [yro4uIa rap6ou4op raBcI'It AoAa uyAaaH,{.

AcocHoKn Ba 3tTIrMoAHoKnIr xyJlocaxo Ba raBc[ffxo[ aap Alcceprarcus

3nKpuyaa

Tax4.r(oru KoMITJIeKcI{[ aMaJIaH a3 '1onu6n (Dr.rpy:ll {aupory:r

aHyoMroAarID/Aa oug 6a ou!:r.rlru paQropu axogfr, caxrfr, MycraxKaMa Ba

oKcr{Arna;urr rymtt ZnI.5Al, ru 6o cepui, npa3eoal{M Ba HeoaI4M

qa;XapoH4{a[yaa Ba Harl,rqaxorr aHIl(Iq'HI'Iu I{MKoHorIr 6anaug6ap4opllt't

ycr)tsoplrl4 aHo,qIrI4 oHXo Aap \4)Dq'rrXoI4 ryHoryHI'I r<opposuonfr-tf aro:r 6o



/

vcruqo4a6apuv MeTo,{Xo Ba ac6o6\ou Myocup, 4rco6rg,'Hrrxorr HaTrrqaxou

Taxrut(oT a3 qlrxaTr4 r,rJrMr,r acocHoK Kapaa uyAa, 35TI{MonHoK acT.

,{rzcceprarcax a3 My(aMr-rMa, uop 6o6, xyrrocaxo, pyixarfi aAa6[dr Ba

:arr.rrnra uoopar acr. Pucona a: 147 canu$au6opm 61Va,28 'pAyu438 pacr.a ea 128

uovryiiu var6ar aaa6udrpo aap 6ap Merrpar.

Bo6acra 6a lrynorriMa Ba raxJrr4Jrr.l Ma3MyHr,r Aricceprarcua aa anropeQeparu

oH Myxracapy Myrxfixac rryHuH xyroca6apopt KapIaH MI.laKllH acr:

1. Mylagguuau lxcceprarcrrrr ryy6paM4.sf Aapa.iarz oMy3rzuu raxKr.r(or,

Macrarary3opt Ba 3apyparri ry3apoHrrAaHr.r rK (arop raxKH(orx,opo Aap caMTr.i

llatogruunocfr Ba rexHoJlofliru MaBoArI HaB noup 6a MaB3yr4 Ta4ryr(or Ba

alo(:rMaHArzr,r oHpo 60 crparerurxo Ba 6apnoua4ou gan:rarz 4ap 6ap rr.rerr,rpag.

2. Az 6o6u I -1,vra 4zcceprarcru 6apl,reox4, xr,r raxlrrJrr.r 3reMeH.r\ou aJroxr.lAa

6apora .1an1aponr.rz xyra Ba MyrxKunorr,r go6acra 6a uau{Morr,r HarnpnryAar{ ou{o
r\o6nnut'tu My afi flHh7Hlrrr caMTxolr cunreslr raprlr6lou xy tau urem;utun Zn0.5 Al'
po 6o uera:rx,or.r sepuu, vyn cepui, rpa3eoAr4M Ba HeoAr,rM orr(op MeHaMorA, Klr r.tH

(afr.{K}TrnH rr}'rcraxor-r 3epr.rHpo Hr.r3 riMKoHna3r4p Meco3aA: Aap coxar.r KopKapnu IIH

laiBacraruxord xyraxo rabcvpr oHxo 6a rarfir,rporfi ycryBoprri a*o1u Ba

oKcriArrraBrrrr 6a:ralr.4lapoparz; (oHyHrirrxor.r aMaraH Myxo$lr:arlrn raH xyflaxo;
ralrarry:rd6uu (a6arxon Myxo@rBarr4 Aap ca.TX; eo6acraruu (o6unu.{Tr4

MyxoQr.Barfr a3 peqa Ba rnapov'rv rapMKyHt, ycryBopii 6a oncuAmasnt

6a.ranglapoparfr Ba aHoAt; uylo$rnarn 3riAnnKoppo3r.roHfr Ba ycryBoplr 6a

roppo3rrr Aap MJqrarlora 6apanrexra; 6alaurarcrzpor 4ap cncreMaxolr pyftnyflXou

xjiraBr,r - fiyroA TaMoMaH orqxra HauyAaacr.

3, Bo6u 2-u ,qricceprarcrr{ MaBoAXo Ba Meronxox raxru{Korxor{ nnMfr-

ra-4rr.r6anr.rpo ou4 6a cr4r're3v xyraxou naBr4 Zn0.5Al-Ce(Pr, Nd) ra ra4nra:r4ora

MrrKpopeHTreHocneRrpanlr, peHrreHoQa3aB[ ea llera:r:rorpaSw-r rapKn6\or4
gJreMeHTfr Ba oa3aBt aa rariiup€6r.r Aap Mr-rKpocoxropy caxrt Ba MycraxK:rMrzrr

xyraxo, Tax4rKoTrr rroTeHcllocTaTrrKfr Ba repMorpaBr.rverpura rarfir]por Iap
paQropri aHoAfr Ba oKcu,qrraBuu xtlaxou cuHre3firyAapo Aap 6ap MerrrpaA.

MacaraH, 6o raxnutu uera:urorpaQfr wyafttu rap4a rlyAaac! Kr-r yaBxapoHur{

ximtt Zn0.5AI6om€ a3 MeraJrxorl Ce, Pr aa 6 Nd 6a rarfizp€6lru an4osau lonax,ou
coxropn xyJraxo caMapaHoK Ta6cr4p MepacoHa,q.

4. OvA 6a ra4rn:lu 6o6u 3-u aucceprarcua (afiA KapAaH :apyp acr, ru So

MeTOnI{ IIOTeHCTTOCTaTT'rKrI TaXr{I{( KapAa nryAaac! Kri t4JroBaxo}r KoMnoHeETr.r ceroM

(0.01+1.0% Ce, Pr, Nd) c)?barr4 Koppo3r.rrn xjtnau Zn0.5A1-po Aap Myxrrrxorl

ryHoryHr-r HCl, NaCl sa NaOH ro 1.5-3 uaporu6a KaM Mer(yHalr,{; 6o uero,{n



Epunern arm4 KapAa [yAaacr, KI] IrJroBaxo]r qaBxapoHl'Iu cepufi, npa3eoAltM Ba

neoaxM aap xyAyAIl KoHceHlparcrrtxon raxKl'I$nyaa (0'01+1'0%) caxrII Ba

MycraxKaMuu xynalr Zn0,5Al-po a$3orlrx MeArrxaHA'

5. Taxnrlrtfi 6o6u 4-u Al'Icceprarcrlt r"ryafi*r ueryua4, KIr Aap paBaHAI'I

orcr{arnaBlrlr 6a.nau4xapopar, xyoycll,{T Ba c)?:barn or(c}'IAruaBfr a3 oMrlrxoll 3teAe

so6acra ve6o[auA. A3 6aiiHu oMI'IJIxo Nrf{rMTapr4HI4 oH\o r'rH KopKapAIr carx'

rapxu6u uyx,ur, coxrop, xapopar, Ba(r Ba rapxz6u xowonenrlorl xyna ue6olrau'4'

{avun raop, 6o rr.reroau repMorpaBl4Merpfr Mya"fitH Kap'{a nryaaacr' Kt4 llnoBaxor4

ceptri4 Ba rlpa3eo.{nM oKcIlArraBI'I[ xlirau Zn0'5A11o KaM MeKyHaHA' Bare

BoprrAKyHxr{ neog[M (0 01-l.0Vo) 6a xlmu ZnO 5Al rrlHerlaKafi oKcI'IAIxaBupo

aQ:oraru uegr1a,4, xu 6a or<cu4ruaauu xyraxo MaHOfr Talclrp MeKyHaA'

6. Xy:rocalou Aap Alrcceprarcl{.{ oBapaarlyAa nyppa Ma3I{yHy M}xraBoI'I

6o61or oupo gap 6ap fl4uQr4 a3 tluxarfi raruz Hasaplz,;.Bta Ba aManfr acocHoK

rapAa IlryAaacr. Mylranora Harlr'{axou raBcLrflBl.4r4 AvCCeWUtCtts MyllaxxacaE

qlrrrH acr, Ku xtraxol{ HaBIr coxrarlrya au cucrevla\ou Zn0'5Al-Ce' ZnO 5Al-Pr ea

Zn0.5Al-Nd 6a cu$aru pyinllrrou anogfr 6apou 6as:m;na6ap4opntt ycryBopl'ru

Maclryor a3 rryroAu xap6ou'{op na qyxn 6a:u4gu xoppo:Il:{ TaBclLf, MemaBaH4'

AxaMrrflrll IIJMI' aMa,'Ifr' IIKTIiCoAII Ba [qrrlMorl[ Har]lqaxo[

aucceprarcuq Ba rasclsxo orla 6a xcrrl(boAarl Harrl'Iaxo

Haruqaxofi rax$r(oru aHSoMAo,{aq MyanruQ @upy:u {aupol(yJl xycycfi.f,ru

6)'HeAt Ba aMa[.I Aopa,4. A3 q]'I\fla, xyraxou nJqaHAa Ba ceqauAa 6o rapru6x'ou

sepuH xocrn Kap,qa nyAaHA, vo-u sar,l: p)x (99,5) - amourauuft (0,5); prl
(6orr.ruonaa) - arnovulldi (0,5) - cepraii (0,01; 0,05; 0,1; 0,5; 1); p1n (6o$auonAa)

- arroMlrHl4ft (0,5) - npaseo4au (0,01; 0,05; 0,1; 0,5; 1); pyq (6o4rr'{oHsa) -
arroMliHl4ft (0,5) - neoauu (0,01; 0,05; 0,1; 0'5; "1) \a,q4u ve:r€plur caMapaHoKlr

qaBxapoHur xjinar Zn0.5Al ,4ap a:rorulaarfr 6o 0,01-0,1olo Ce, Pr sa Nd axt'x xap4a

ryaaacr; rapnr.r6u xyla r',r1'nocu6rapaonfr lryAa, xoclrtrx'ol{ ryHoryHl4 oH Taxr{}l(

:lryna raT rlimenrn rIT (TJ1079, TJ1081) rupuQra my4aacr

[ap umulau ry3apoHlrAanr'r cau'1lrlu raqplt6aBfr -llcrexcorft '4ap 
KopxoHar'l

{[vIIr4 "Hoaruru TAlKo" (u. [ymau6e) uyairn xapAa uyAaacr, Krr caMapaHorru

r.rKruco.{i a: xraco6u pyfi y KyHIau xaMBopI4 pyfi[t{xx'ou xynanll 6apolt

uyxo{usmu uomualou nllo4uu noryrrry3ap Aap 1u2 car:ql p!firrylrKapAanryAal'I

l,aacnym Qou4au 112 cor''ronu 70 gnpaMpo ramKr'Ir Me,4IrXaA'

HarHqaxol.I Tax(ItKorl'l caHqlrrll i uqpoKapAanryAa 6apou Iuyraxaccucon

Aap coxaxou MaBo,4ml'rHoct na ulxoQll:ar a: Koppo3l'rt' rarBaHorexHl'IKa'

MeraJlnyp ,H,IiH{yHrn 6apou MaBo,4IrII'IHocoH Ba KoprapoH' xr 6a uacr'a'naxolt



Mp(oou3aru Maclryorlr [ynoAfr Ba KoHcrpyKcr{qxo a3 BadpoHuaBur'l Koppo3IroHI'I

MaJIIrynarrA, TaBcr{rI MelIraBaru.

Xy.:raxorz HaBLr KopKapArlryaatt Zn}.5Al 6o cepui, npa3eoallM Ba HeoAIiM

larvr.ryu p!ftnyrqou aHoArrI4 Myx,o$Icarfr 6apou iataul6apzopnr'r ycrynopu 6a

Koppo3nr Ba 3r.reAKyHEIt NryxJIarIr xIBMarI'I KoHcrpyKcrltxo' trHlrrom Ba

Macuyorn rryno,ulru rap6onaop Ba {ytH TaBcrt MeuJaBaHA.

Halrpx narrqaxofi altcceprarc[q aap MaqaJrJraxo]l raKprr3rxaBauAalr

HnMfr

Harr,r.1a;qou Ar4cceprdrclrg Aap 11 uaxolax.ou urMit np Maqiullaxou

ra(prclnaBaHAa, r<z a-: .1onr.r6ra KOA na:rs flpesugenru {Wxyplt" To'{urtcron

TaBcr,rs ryEaar{,q, Harrlp mynaacr. l4tt'rwutt 2 r'arenlu r{yMxypur To'larucrou

rnpr,rsra nrygaacr. Har[qaxon aap Aucceprarclrt Bopu.4KapAa[yAa 60 8 uar{olaxo

,{ap MaBoAXotl xou$poncx,ou ryHoFyIl Hanlp nlyAaacr. A3 {yMra, Irarl'qaxou

Ar{cceprarclit gap xouQpouclou'ryMxyplatBfr sa 6aifiinJrv.vraJfirr4,{ouunm4u

AaBJrarHIr olr!:mpulr Toguxucron 6a nouu C. Afinfr, ,{onalrrolu (Cnaoruuu)

Pycuaay ToqurucroH, ,{onnlrro4'r uu:urlru To'{urracron na ,[oNuurmlu Aanraruu

Xy1ag4 6a nor'au axageur.rx E. far$pon uyloKlMa Ba 6appacfr [yAaacr.

M1"ro6u4arn 6apacuxrrgapopxn Ancceprarc[q 6a ra'taborlu

KoMnccrlqrr orrllr arrecrarcrroHllrr Hagan llpesuaeHrrr {yurypnu Toqxrcxcrou

,{ucceprarcun ra arropeQeparu on u1'ro6lr4 6a "[acrypauast ou4, 6a

raprra6u 6apacuuxr4apopxl{ Alrcceprarcrur, aaropetpeparu Al{cceprarcrxl Ba AI'Irap

uaaog4ll r.rrrr,ru", rr.r 6o Qaplr,rorzm'r paucr'r Koltuccluu olull arrecrarcrrollurr Ha3AIr

flpeeugenrt r{Wxypur Toqurr'lcmn az 27 nera6pz conu 2024, Ne 493 racAlrx

ruyaaacr, TaxI4{ Ba rapru6 AoAa InyAaacr.

3poaxo ou,q 6a Ancceprarcus Ba aBTopet|.eparu on:

1. Tax(rrr(ora arra:ruerl,I xapoparr{'I xynaxou cl4creMaxou Zn0.5Al-Ce, ZnO 5Al-Pr

ga Zn0.5Al-Nd aHgoM Aoaa Hz ryAaacr, lxot4 xocrnlrxol4 xtraxo Aap HaMyAu

pexraraplrnryga 6e1tap 6oua4.

2. Xa.rMz raxrg.r(orl.I ry3apoHlrAanryAa 3I'IeA acr, nane ry6rap Mellrya arap

Kagxarxolr anogi (uacalax, gap caxu$ar 64-u aucceprarcut) 6apou 4urap

Mlxr,rTxolr Koppo3lroH[ HII3 [e[HID\O,4 MerapAlr'4.

3. I4nrra<o6ra lryx.rrxolr Koppo3rroHlrlr ryHoryH Bo3ex Irjapx AoAa Harryaaacr'

4. ,llap aeropeSeparr-l .al.tcceprarcr,tt HarL{qaxoH caxrA Ba MycraxKaMfiH xtraxo 'aap

HaMyAri racBlrpu fpaQurfr nemun:1o4 ualrJynaac't.

3po.ryo ea caronx,olr 3lz{plryAa xycycunrra raQcrtti goparl4 sa 6a Haru'{axou

)'r{}'}rulr AI.ICCepTaTCTU ratcupll IraanQt HaMepacoHaHA.



Xy,noca oug 6a gnccepTarctrs

[ucceprarcutu Oupy:lr {arr'rpo6yn Aap Ma*yu <PaQropu aHoAI'I Ba

oKcr,rAllraBr,r[ xytau Zn0-5A1, r<u 6o cepufi, npa3eoAlrM Ba HeoarlM

laBxapoHr4,4arrryao) a3 r{l,Ixarrr slMI'I-TaX(It(OTfr nap caDrl4 6a'ralra 6a anqou

pacr4ra, xycyct4s'rr4 6)'Heafr Ba aMarfr Aopa4. ,{uccepra:rcr'I s 6a ra:l.a6orn 6attl*rou

3I,33,34 va 35-u "Tap'ru6u AoAaHr'r Aapaqa\oll umurl", rr'r 6o I(apopu X;xpaaru

qlr{rypuu ToqlxrctoH az 30 utortu cotwr 2021, Ns267 racAlr( nryAaac! ryroQu4

6yna, iraya,rnuQu ou, @upy:u X,avpo4y,r 6a 4apdSm Aapaqarl IInMIaIi AoKropn

QancaQa (PhD) - AoKrop a3 ptilr rlxrlacocu 6D07i000 - Maeoaulauocii sa

TexHoJroruql{ MaBoatr HaB (6D071001.02 - caHoarn uoulruco:u) ca":oaop

ue6onaA.

My(app[3lr pacME:

Aor(TopII rrJIMXorr rexHlrKfr 
' 
[poQeccop'

npor[eccopu rarfeApau <{Vlareuarnrcau

orfi Ba {aHxoII Ta6[ar[tlHocfr)-lt

,{oxuurrolx gae.larrrl{ Tnqopartr Toq}lKllcro

9 $evparu cosru 2026

Cypora: 734061, $ttxypr'ru Toqnxucrou,

uaxpu ,{yuar6e, uoxffir.r (DxPraBoa.

rjqau Eop6al, x. 481I1,x.2.

Ten: G992) 777 07-65-00

E -mail : nazar ov -h20 1 3 @mail.ru

Hasap:oga X.X.

I,Iv:ou n.r-r.r., npo+eccoP

Ha3ap3oAa X.X.-Po

Capnoplr ur1T 6ar.t
fLpsola C.C.Ba KOpXOr,r MaXCyCU

Cypora:734061,

uranpu,{yruan6e, nollr.ru

Kt-ira:a [e\oru U2.

Ten.t (+992-37 ) 23 4-83 -46

E-mail: mail@ddtt.tj
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TAKPI43I{ MYI(APPU3I4 PACMIT

6a,4ucceprmcluu @npyzu {avporryn Aap MaB3yv <PaSropn aHo'all Ba

oKcrrArlaBlrr.r xlmv ZnU.5Al, ru 6o ceprfi, npa3eo,{HM Ba Heo'4rrM

r{aBxapoHrrAarryAD) 6apolr 4apEQru aapa\ar4 rrnMvu goKropu Qa''rcaQa (PhD) -
aoKrop a3 pyfiu [xrucocu 6D07 1 000 - MaBoAltr[Hoct Ba rexrloJlorfitlr MaBoar'r HaB

(6D071001.02 - cauoarll Moml'rHco3t) - - [$tnn6e,2025 ' ' 7 cax''

1. Myro6[Kar[ Ancceprarcur 6a caMT Ba llxrllcocll lrrMft

MasMyH na Harl.Igaxou pucoJlaJ4 Alacceprarcuoulru @upyau X,aupo4yn 6a

6an,4not :epunz mI,rHocHoMaII $elprcru nxrucocxorl KOA-ra nasAu flpesugenru

$rrrrypun Toqurracron a3 pyfiu caMrI'I llxrl'lcocu 6D071000 - Masoauuuocfr sa

rexHoJlorutu MaBoAIr HaB (6D071001.02 - caHoarfi lrolruncoorl): 6al:lu - 1'

TaxKu(orxor,r laa3apralrBia Ya taapn6azuu 6alarvra.no4avaHnr'r 6yndgllu raplu6 aa

coxropxorl MaBoA 6o xaMrl{pouu xoc}IrD(oI'I tpusuraofr-wexananfr aa

ucruQo4a6apr.r 6o rua{caAlr rabMI'lHIl ycryBopl'r Ba AapGyMpIrIr MaBoa Ba Macl{yor;

6antu - 2. Myxappap Hal4r71a:r;n KonyHl'lsrxo 'qap 
paBaH,4xolr SIa3IaKaBfr-xxMI'IsBfr

na Qrcuxaefr-lrexaur'Ir<fr; 6anau - 3. KopKapAn acocxou u:rMvu nnrnxo6[ tuago'{xo

6apou xocmrnon AoAarlryaa Aap IxapoI{TIr Myrfiaxxacu I{crexcoJl Ba IlcruQoAau

Macnyor Ba KoHcrpyrcu.rso; 6annu - 4. Kopxap.{u paaauA>1orl OlI3l'IKaBn-xuMritBIr

na Suslr aafr-uexanllKl4x raItraKI(yJlAI4xnI'r MaBoaxoI'I HaB, KIr '4opoll xoclrtrxolI

6ewa:rplr QynrcroHar [. Ql:nxaafr -vexaHncx. TexHorori'r ea rcrnSo'qa6apfi'

ap:ullu r"rynocu6 aa ro3afl.Ifi 3(Ororll Nre6ouranA sa 6aHA[ - l0 KOpKapAu ycyrxofi

6a:rang6apaoprau m6oeaplrl r'rano41o 6a Koppo3wl '{ap [apoI4TXoIt ryHoryHl4

ncru$oga6apfr rral'ro6ra4ar ueryuag.

2. My6palr flaanu MaB3y[ axcceprarcrq

[ap ai,fF|n 3aMoH, caHoarl'I MyocI4pI'I Molnl]Hco3fr, TexHuKart KafixoHI'I'

gleKrpoHI,IKa Ba rexHlrKall x,r'lco66apopi, paAIrorexHI-IKa Ba 3Heprerl-IKau xacrafr

Ta.ra6 Nrenar',rogur, KI.I MaBoAXoH nerupaSrarap 6o goupan Baceu xocrlf,Txol'I

uaxcycu uctr$oga6apfr coxra naaaxa. ,{ap 6aittttt uu MaBoaxo, MaBoAXoIr

rafipuopranurn, rr.r a: cransxoll rylroryr u6oparauA - Meranfii, oKcI'IAfr,



KoMrro3rlrc[oHfr Ba 60 rabuHorxor{ ryHoDtHr'I Qynrcrzouanra' HaKrrIu acocupo

Me6osasa. XycycaH Aap Aaxco]laxoll oxlip Merarllrr4Hocfr 60 q?I,arH 3I'IeA

unxr.nloQ €tlra rzcronaacr. Macr'anaxou u;r{o$lr:arr, KoHcrpyKclrt(o' uHlnoor Ba

Maclryor a3 nyrro,{Xou rap6ounop Ba '{ytHxo a3 Koppo3l'It Aap MaBo'runHocl{l'l

Myocup KanhJ,L ue6ouas'a aa 6apou caHoarr Mera.rllryprll' voruaHco:['

ac6o6co3r,r, xlMI,ItBu Ba coxrMoHt aXaMr'r-{TI'I xeJre MyXnM AopaHA'

Bo6a..l:a 6a uu, pucoJlali .4ucceprarcllonuu (Dupy:u {ar'lpo4y:r 6apou laltru

Mactaraxou a;IoxI{4arz la4aQra crparerlrrl uopynl olag 6a pyurara caHoarr'r xtrMl'ltBn'

Merarnyprt Ba MouruHco3fr Aap acocll aueu xovll Maxanrt Mycou'4ar MeKyHaA

Harr,r{axou p'IcoJIa}I Al,lccepTaTcuoHl.t 6a XaIJII4 Ba3floaxou qyIomHaJ.I

"Crparerrurz MITnJIIIrl pyInAI{ Toquro.rcrou 6apou ranpan ro co:rr'r 2030" sa

MapxrrJran aBBaJIIT oH, ru 4ap "Eapnouau pyu.qu MlleHaMyxrlaru jyv$?tlll

Tollrr<rlcron 6apou conxou 2021-2025" roMur [ynaanA' paBoHa rapal]Aaacr'

3. ,{apalan HaBroHllrr lraruqaxoll aap Alrcceprarclls 6aaacroMaaa sa

HyKTaxon u.ltulre, nn 6apox xllMoq ne Hllxoa MeIraBaHA

HaBroHr.rxou purNttlv Aap Alrcceprarclit[ Qr'rpy:u {arupor<yn MaBqyA6yAapo

TaxJrnJr HaMyna, uynlru xyloca6apopfr Kapaas MIMKr'IH acr: (oH)'I{H.gr aap

Tarfirrye6un xycycut:fxol'I Koppo3tioHfr Ba 3'Tel(rpoxxMx-f,Bltl1 xyJlaxol4 cucreMaxou

Zn0.5A|-Ce,Zn0.5Al-PrsaZn0.5Al.NdAapM)'(I{TXoI{ryHoryI{}IKoppo3[oHI.I-

$aloru rncrotarz, Heirpanfi Ba n(opa ryppa aHI'rI( KapAa [yAaacr; MatrAxxl4li

noreHcl{aJrxoIl xoppo3I.IoHfr -3reKrpoxzuunillu KOppo3I{lIIr o3oA'

nrrrrlrHryocllJlKyu v Ba petacctrBuLr xyraxor Ma3K)? 6a cauru K'IMarxoI'I Myc6[

Hrrrrrolr AoAa [ynaacr; rat,crlprr r4loBaxou qaBXapoHI'I (Ce'PrNd) 6a vurpocoxrop

na paQropra ano4lrr xy:ran Zn0.5Al uyaiitH KapAa nryAaacr; BopI4AKyHI'Iu I'IJIoBaxox

ryHoryHll cepsfr, npa3eoA[M Ba HeoAI'IM 6a $rrau ZnO 5Al xocllsrxo[ caxrfr Ba

MycraxraMlrr{ oupo aS:ouur ue4lr4ag, ru un 6a 6exraplnaBl'Ifi ycryBopn[ xyraxo

unopa MeKyHaA; (oHynltlr 4ap l:arftup16uu xycycllr{Txoll xunetzrfr ga

eHeprertKI4I.I xyna{or caxrli cltoreMaxo u Zn} '5 Al-Ce' Zn0'5A1-Pr sa Zn0'5Al-Nd

Aap Myxr4TIr XaBO aHI4( KaPAa rryAaacr; Qasaxou rauxlrlr<yHal{Aal'l MaXCyJII'I

oKcrrArrraBlr4 6a:rauglapoparuu xyraxo Ba IraKInI{ orxo Aap MexaHI'I3Mr4



oKcrrArlaBr{L ar{oAfr MyafitH KapAa nryAaacr; oKcr'rAxorz coA lan ZnO' AlzOs' CezOz'

Pr2O3, Nd2O3 Ba Mlp axxa6u ZnAfzC)a, u AlzO: CezO: Aap carxla xyraxo aHuI( KapAa

ryAaacr; 6anan4uraauu ycrBopnr aHoAuq xyr a Zr0 '5Al3vMHr qaBxapoHrrl'1 oH

6o Ce, npa.:eonlru Ba Heo,4IrM Aap MyxrlTxou 6apauresau4a nurnoH Aoaa rfltraacr'

Hlxralou acocu, KI{ 6a luuol flelnHfixo'4 MerrraBaHA: Harnqaxoa

qaBXapoHI4I.I XaqMfr Ba r{yAomHa, MIr(poraXJrIrJIIl peHTreHfr Ba coxropnlr xyna{

Mera.rrJrriu Zn}-5Al 6o I'IJIoBaxot MlrK4oprrll ryHoryHrr Ce, Pr, Nd; Harr'Iqaxoll

Tax4l4u raflluporu Ha3appac nap paSropu 3I'IAAI4Koppo3I'IoHI'II1 oKcr'IAInaBfr Ba

ycr)tsopnu aHoAu[ xtraxo xocrlJlKapAallyAa gap lqa<,llr1orl Qa'sorul

Koppo3rroHllu ryHoryIl; I{arr'It{axol{ Tax(rl(ll caxrt Ba Mycrax(aMr4l XyJraxo[

Zn0.5Al-Ce(Pr,Nd); uarr'{axon caHqr ru raprn6xol{ KaMgaBxapoHl'I'{anryaan

r"rynocu6rapaaury4alr xyna xaM'{yH pynry , KIr 6apou lryloQnraru

3r.rAAr,rKOppo3I{oHr{I,I aHOAnI'I MaCHyoru nllo4uIa xap6ou4op raBcl'rs aoAa nI]EaaH'4'

4. AcocHoRtr Ba 3r'TIiMoAHoKIllr xyJlocaxo Ba raBcnflxou 'aap

AIICCepTarcus 3III(pInyaa

Mero.4onorfi-{u oMy3u[ Ba ac6o6xou ucrrz$o4alry4a 6a "rata6otu uttuit-

Tax(Ia(orulr Myoclp Iuyro6u4at l'rerynan, KI{ Aap aMalI'Is Baceb o3M}Ea uryAaaHA'

Harlqaxou gap€SfiraMyaa raBaccyrli My(oucaK)'Hl.rrl MatJrlMorxol4 I-II{ TaxKl(or

6o raxrur(orxoe, KIr Al'rap onrrMoH I{qpo KapAaaHA, Aap caMTI'I MaBoAUI'IHocri Ba

Texroroflrru MaBoAIr Ha3 I{yxolo{Ma KapAa nryAaacr' A: qyruna' rax$l(or 6o

ycynxor{ Ml{KpopeHTreHocneKTpar[ (ruurpocxonll racaup6apaoptl greKrpoHl{I'l

SEM nasGI,I AIS 2100), roreuclIocrarllKt (noreucuocrar III4-50'1'1)'

MerarrorpaQr (Mu(pocr<onu ERGOLUX AMC), Merogu Epune:r (caxrucanu TIII-

2) peurreuoSasanfr (,pOH-2'0) na repMorpaBl'IMerpfr ry3apoHl'IAa IrryAaacr'

[ucceprmcux a3 M]'I{aMIIMa, uop 6o6, xyJlocaxo' pyixarl'I aaa6[er Ba

saunua rl6opar acr Pucona ag 147 carusau6opn 6yaa,28lalzur' 38 pacu na 128

nouryiiu lrau6alr aga6n€rpo 4ap 6ap Mefl.lpaA'

Xynocaxo Ba raBcl,lt'x,ou nap Ar4ccepratcus oBapaalrryAa Aap carxu uJIMIt-.

TaxKmKTr,r Ba aMarfr acoHoK KapAa ryaaac! rfi 6a 6o61oll Al4cceprarcl'lf,

r'ryaoQnrar ueryua.u.



Eo6u 1 6a raxnrliry nerrrlrl4xoAlr Mallr)'traor\o or'I'4 6a caurra Kopxol I'lJIMn-

Tax,r(H(orltr{ aHqoMAOAaEyaa 6axrmaa nygaacr' {'anror"rn raxJIr4JIIr Uapx}r

a,4a6udr :apyparu aMl,r(rap KopKapAlr raccaB)?orll unMfi oI'IA 6a xycyclur ra

MexaHri3Mxol{ rallaxxyn€6un xyraxou HaB Xarrau}'Ir pyftnluxol{ MeraJllr4lr

MyxoQwara orxKop Kap.{a ury4aacr' {aru:auon 6o 1a:nu na:u$ax'ou auanfr'

qaMtoBapfr Ba xyloca6apopru'r lrauryuoru ra'1pu6anrl, racaBByporll Iia3apl'ItBfr Aap

rrH coxal4 MaBoAuI'IHocfr I4HKI4IIoQ rued6a4 MaxcycaN 6apou raKnlr'rrAnx'ru

xocrmrxorr lenazupu ra'Ipu6aalru xtraxoll KopKapaMerryAa q/H PYnrfuqotl

Merartrttlr,r M)xoQr'Baru Aap MatJryI{or ouA 6a coxropu snenrpoalt' rapru6n

Oa3aBa, 4olryHl'I,rrx otl 6ylery4n laritupor 4ap paSropu aHo'{fi' oKcI'I{IuaBI'Iu oExo

eo6acra a3 coxrop, rapru6rz MIrIqop[ Ba aMcoJIIr IrHxo MyxInM ue6ourana'

My6pauu-rru 6ana4lrau'lpml IIrr Tax4r(or a: raprz6oru 6axava:ro(auanAm

paBaHAXor.I aMaJIr{lI rauraKKyr66uu xinaxol{ HaB acocHoK KapAa Ilryaaacr'

Eo6n 2 - Eo raxrum ueral:rorpa$fr uunpocoxropxoz xyl aaZn\'5 Al'xu 6o

cepni, npa3eoAxM Ba HeoAI'IM qaBXapoHI4Aa[yAa, oM]xra ryAaacr' r{anx'aponlru

xinara Aytarr1a (Zn0.5AD 6o rounonesrt ceroru (Ce'Pr'Nd) 6a tarfiupd6uu

ar{,4o3al{ AOHaXOU COXTOpU Xyraxo caMapanoK Ta6cr{p MepacoHaA'

Eo6u 3 - 5o MeroAIr rrorel{crlocrarlrrlr paQropn 
^:ao1tr:a 

x9n^r4 Zn05Al6o

cepufi, upa:eo4uIu Ba HeoAIrM Tax$'l( trrlaaacr' I'IroBaxo[ KoMfloHeHTIr celoM

(0.01+1.0% Ce, Pr, Nd) c)?r,arlr Koppo3l4tn x!:rau ZnO 5AI1o Aap MyxI'ITXoI4

ryrroryIru HCl, NaCl sa NaOH ro 1 5-3 rlraporu6a"rar'r ueryxang' floreucuarnqou

Koppo3nr, n[TTliHrxocurmaBfr Ba pen accutuu xltaKou 60 3[eMeHTxori 3epryp)D(Ir

cepxt .IaBXapoHItr atsryna 6a cauru rvryc6fr uafil uerauang' fy:aprlrl 6a xo:ra'rn

ycrlEoplr rafipr'r$a:lo:r 6apou xlla1ou ceqaugaI'l raxM(nryaa xoc acr'

I(ouyrurrlou ratfiupE6uu xycycl4.sr\ol'I aHoAufi xtra[ Znl 5Al az MIrK4opI4

sreMelrrxor{ 3epry?yxs cepufi sa pH-lr ulxur aHI'I( KapAa IryAaacr' trhona{on

cepui, npa.:eonuu Ba HeoAI'rM ycrrropllv xrrax a:no;t x ZnO'5Al -po 6a roppo:l'tx

Aap xyAyAq pH-Ir Myxlir a3 3 ro 10 6amHg verl'nan4' Eo uerogr{ Bpunelr caxruu'

xlratou Zn0.5Al-Ce(PrNd) rax(H( ryAaacr' Eo racrutfo4a a3 KtMarxou caxrlll'l

ar{r.rKKapna[yAa, MycraxmMl.Iu I'IH xynax,o 4lco6 rap4a uryAaacr' I',Lnogaxou



qaBxapoHr4rr SreMeHTXoI4 3epry?)Xfi cepLlfi .qap XyAyAr'r KoHcenrparclruxou

raxgr$[yna (0.01+1.0%) caxru Ba MycraxKaMlli xymu Zn}5Al-po a$:oreur

i.reAuxanA. I4,rosaxou xavrapuuu (0.01-0.1%) Ce, Pr sa Nd 6a xycycuarx,olr caxrr'r

Ba MycraxKaMl{rr xlmu Zn\.5Al ralcllpu ruyc6ii MepacoHaHn 3Iz6A[raeuu

Ha3appac[ caxrfr Ba MycraxKaMl4rl xy.na4o 6o cepuit, uuc6ar 6a x!:ra1o 6o

npa3eoarrM Ba HeO,{I.IM aHI'I( KapAa IIryAaacT.

Bo6u 4 - Eo uero4Ia repMorpaBnMerpx KlruerljKarl oKcIIAInaBIiI'I

6arauglapoparuu xyraxou caxrr'r clicreMaxou Zn0'5A1-Ce(PrNd) rartgx

ury4aacr. PaearrAu oKcuA raBfr a: pyfiu uexaxrcur'r runep6ola Mery3apaA Ba

cyp6arr{ xa4r(ii aopol'I raprn6}I 10'a xacr Illlona4olt cepnfi ea npa3eoAxM

oKcr.rAlxaBr.ru xyJlaz ZnO.5Al-po xau l'rerynan4. Bopll4rynulr neoglrM (0'01=1'0%)

laxjnau Zn}.5Al rtHerrrKal'I oKclrA[raBupo aS:ouu ue.4uxaa, Ku 6a oKcI4'qIUaB[u

xyralo uauQu rar,clrp MeKyHaA. Eo rax"'rulu penrreuoQa:arll naa4cy:rrl

oKcllamaBt, Krr Aap carxr{ xynaxon Ma3h?p xocl'In MeInaBaHA, oMtxra Irryaaacr'

Xanrovu oKc[arxasfr oKclr,lxon coagau ZnO, Al2O3, Ce2O3, PrzO:, NdzO: sa

r,ryparra6u ZnAlzO+ r'r AlzO: CezO: loclir Me raBaHA'

5. AxaMnqrN I|JI]I{fr' aMarii' IIKTIIC0AIi Ba uqrltMoIlu Harltqaxofi

aricceprarcllfl Ba rasc[sxo oIIa 6a ucru{oAax uaruqaxo

Axal,rr,rsru rz:rlrii, aua.tri, t..r<"tuco!.rt Ba vqrl'IMoI{I'I Harl{qaxou n.vccep'tarcr4{u

@upy:u {aupo4yn a3 xycyc}l{rxol{ 6yu€gfr ra aMaJrI{ fi6opar acr' Tapru6u uauu

xynaxo Ba xyaynn Me:bepllrl qaBxaponllfi xynau ZnO 5Al 6o urroBaxou 0'01+0'1%

Ce, Pr aa Nd anr'14 KapAa IlryAaacr.

[ap naru.lau ry3apoHlrAaHli cargunu ra'1plr6aBfr-I.Icrexcorfr Aap KopxoHalr

I14\{l\4 "Horu:rn TAlKo" (I[. .{yman6e) uyafirn xapAa lryAaacr, Krl caMapaHoKr'Iu

rr(rrrcoax as xuco6s pyfiny rrryHl'Irl xaMBopu pyiintmxou xtlaBI'I 6apo[

rrry{oQusaru nona.raxofi rrynoAlix HoKlIJIry3ap ,4ap 1n'12 car4a pyfinylKapAarryAal4

r',racnyor Qor.rgau I12 coMrottttT0 l.upaMpo rarrrKxJl MeAITXaA'

Xyralou HaBI{ KopKapA Daau Zn|SAl 6o cepnft, npa3eoanM Ba HeoAI{M

xaM.ryH pytrry xo:z a:aoryux r'ayl{oSusarz 6apou 6ataun6apnopura ycryaopra 6a



Koppo3uq Ba 3fieAKyHIrI4 I{)DqaTI4 XI'BMarr4 KOHcTp}'KCr{'jlxo' lmuooT Ba

Macrryorli nylogzlr rap6ongop Ba -{yqH TaBcut MeIrraBaHA'

6. Ilaurpu Haruqa{o[ A[cceprarctrq Aap Mar{aJlJraxol

TaKPn3rxaBaHAau nrMt

Harugaxou Kopxou urMfr-rax$l(orrrll Aap glt cceprarcrz-ru @upy:a

XaMpoKyn rrerrrnr-rxo,{trryaa 6o uaurpu 11 ua(olaxou urMt ,qap MaqarlJlaxou

TaBcrrrnaMyAalr Kotr,r ccra;rrl oJIr4It arrecrarcr{oHr4r4 :ue-31ru' llpe:ugenru rfuru4ptlll

Toqurucron sa 8 N,Ia(oraxoli IIIMH aap MaBoAxor.l ronQponcx'ou 6afi:e.aJrMvraLt Ba

fyMxyprrsBri a3 qIrXarI{ unMt acocHoK KapAa nrylaacr. I{n'ryaun r\'rya: ru$ 2

narenrn {yr.txypuu Toqurucron oug 6a nxrupoor rupuSraacr'

T.Myro6nqaru 6apacltuargapop[Il A[cceprarclltr 6a rara6or[

KoMucclrqN oJrrllr arrecrarclloHrrrr Ha3AIl Ilpe:ugenrn 9yurypulr

Toqnrclrcrox

,{ncceprarcur na arrope$epa:ru ou ruyro6rl4 6a "[aclrlpawal out' 6a

rapru6u lapac;'aurrnapoplrlr ,Elrcceprarcux, asropeQepau Avcceprlarcut Ba lJnrap

MaBoAAx I,IrMt", Ku 60 QapMolanrlr par'rcu KoMlrccn{u oJllll arrecrarclroHLru Hl3rrt

fIp$uAeHrI,I 9;'ulypuu Toqurucron az 27 nexa6pu cottz 2024, Ns 493 racauK

[rJaaacr, Taxrrt Ba raprlt6 goga lry4aacr.

Cano"ry :po41o go[p 6a Ancceprarc[s:

1. Ta:<,ryr4oru (oppo3l{oHxl'I xynau Zn} 5Al, Kx ,[ap aJox[Aaflr 6o cepuii'

NP:BEOAHM BA HEOAI{M qABXAPOHI'IAAIIryAA, AAP XdNATI4 CAXT E MOE6 AHIIOM AOAA

uyaaacr?

2. OE raritupE6uu coxroprl AoxxJllrrl xyla 6a paQropu aHoAv Ba oKcIlA IaBuIi oH

Ta],cl.{p MepacoHaa Ba lap KaaoM xoJlar IiH Tatc]ip zlMa"nll verapAaa?

3. X,anrouu TaXJIITJIII MabJrlruorlr aga6n€r 4oup 6a unrepr'reralnur'xou rapr<n6lr

xilaxo Aap acocfi py1 6 amovr'ruufi r\racMaH oBapAa HalrryAaacr'

4. Xocuxrxoz. rexgoJlorll[ xyraxo xaHroMI-I pyfinyurKyHlrlr carxrr Macl{yorr{

ry.HOryH OMIXTa HaltryAaacr.

Caaorry epo.44otr (aftA KapAanryAa 6a naruqaxou I4nMfr-raxrul(orull

aHYOMAOAaJITyAa Ta:bclrp HaMepacoHaHo. 
^



/ 8. Xy.loca oug 6a auccepTarc[fl

fticceprarcutu @upy:u {avporgr '4ap MaB3t cPa$topa aHoAr'r Ba

oKcr{ArxaBlilr x!:ralr Zn0.5Al, xu 6o ceprdi, [pa3eoAI]M Ba HeoArzM

qaBxapoHrrAallyAa) a3 qr4xaru urMr'r-rax$'lKorfr a\aMurlrtt 6yHeAr'r Ba aMaJ 'I

.uonrra, 6a ra:ra6oru 6anAlou 31, 33, 34 sa 35-u "Taprn6u 'qoAarrr'r Aapaqaxoll

u:rufr", xu 6o I(apopu {yrytlaru r{;u1lpsrl ToquKucroH a3 30 I'IIoHx cotru 2021,

Nr267 ractu4 rrryAaacr, r.ryeo$u4ar MehTHan. MyaruuQra aucceprmcut @upysu

{a\rpoxy:r 6a,4apdQru gapa.lan unuulr gorropu Salcarla (PhD) - 4orrop as plnrr

uxrucocu 6D071000 - Maaognunoct Ba rexHorofljtu rvraaogu naa (6D071001'02

- cauoarrr MoIIIIrHcosfr) casonop ue6ourag.
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