
TA(PI43
6a arrope$eparu 4ucceprarcuru @upyau {a.upo4y:r 4ap vaB3yr'r (PaQropli aHoat

Ba oKczAmaBr4lr xjmu ZnISA| ru 6o cepufi, npa3eo.4llM Ba Heo'4IiM

qaBxapoHllAarrryAD 6apou nap€Qru Aapaqar'r r4JrMI'lu goxropll OarcaQa (PhD) -
AoKrop a3 pyfiIi rrxrucoca 6D07 1 000 - MagoAIllllnocfr Ba rexHoromsrz MaBoAI4 HaB

(6D071001.02 - cauoaru uomunco:n)

,{ap afinu :avou, Ma6JlyMorxoe, Krr Aap lrarrr{all ry3apoHl'IAaHr'r caHqr.ruD(ol.I

xere :axuartala6 Ba rax(x(u (IzMaTxoIr Muri4opu 6a 4acr rr'reoxun, rn'rxou

Me,{4aHA, Kri a3 MaBOAIi .qypuauo 6e4rapuHalrl I'IHTI4XO6 Kap,4a InaBaI' Krl

xocrrrrxotlr 4o6Ia:rr.raru xoplroxMrau arrre Ba Macuyorpo Aap Inapolarxoll ryHoryH

TabMuH HaMo.{a, Taulo gap uaruqau raqpu6al'I l'rcruSoga6apuu caroarii MeraBoH

g:brr.rMoaHoKrrl{ MaBo,{I{ Taxxtllryaapo ry?pa lryaixn uaruy4. A: un mxo:,

Taxq4(orrr aHqoMAo.4ar.r yHBoHqy axaMllqTla MyxvM AopaA.

Acoclolr na:aplrxBlrll Taxrul(orlr AllcceprarclloHrlpo Kopxolz raxKrrKorlil{

acocu, xrr,{ap cltcreMaxo}r coxr, coxropxoclurKyHii' ra aKxynd6ulr 4a6aru or<crz4rl-

vyxoQr:arfr. ra.tpu6ary':apoHltx,otl Mxtpocoxropt. aHoat. caxrt, MyclaxKaMt'

pacMaH-ru.IHeTI.IKr.I Ba Alrrap xycyctljlTxou M)4(l',IMI',I Xyrau {K-. Ay- Ba ceqaHAa

6appacu ueurasann, TaIIKITJI MeAIrxaHA.

HasroEltxou t4rMrr Ba a\aMwnv aMarI4Il oH: rapxu6u xu:lluxalo.,

Mr.rKpocoxropxo, paoTopl'l aHoAn, ca"\Tll Ba MyCraXKaMuI'I Xyraxol4 xtrau zn0'5A1,

rn 6o cepuft, pa3eoAI.IM Ba I{eoAI'IM qaBxapoHllaa ryAa, Myaf4flH Ba rax$r( Kapaa

rnyAaacr; paoropx aHoAI'Iu aHoAItu xyrau Z\j.5AI, t<tt 6o cepuir, npa3eoAl{M Ba

r{eoArrM qaBx,apoH:''Ilarny1a Aap r{yr(Itrxolr Kr'tcrorarfr, HefiTpanq Ba I4lnKopfr

xaHfoMr.r (r.rMarxolr ryHoryHI pH Uyaii-rH ea iHlI( xap'4a uryAaacr; KrlHerI'IKaIi

oKcr4ArraBr{r{ xjrtztu Zn\.SAl 60 M[(4opxou ryHor]'Hr'l cepui, npa3eoAl4M Ba

HeoarrM,4ap xoJlarlr caxr oMlxra ryAaacr; rapxu6u Qa:arulr MaxcyJrr{ oKcIt'4IrIaBIl{

6anangapoparur.r xyraxo Ba I{aKrIrlI oH1o Aap Mexar{I43MI'r oKclt,4[aBltl4 aHoAfr

arrr{( KapAa rrryAaacr; MoxI4trI{ MyHOCI46rCyUnrZ rapxu6u xyra Aap Harl'rqafl

Tax(rr(oTr.r xoclltrxolr r)'HoryHI{ OH MyaigH Kap.4a IITAaaCT; coxaxo[

ucrlQoAa6apu xyna{ol.I HaBI.I KopKapAIIryAa xaM'IyH ptfiflyrrrxoll M)xoQI'BarI'r ,qap

aMalruJrr,r 3r{AAnKoppo3noHfr MyafiqH Ba neIxHITxoA Kapaa yaaacr'

As p!fiu Maa:yu Al'Icceprarclzx 11 ua(o:ra Aap Maqa laxofi ra(pIr3rII'I

TaBcusHaMyaan KOA ea 8 Mar{oJIa Aap uano4u xou$poncxorz 6ainanMuna:rtz sa

q).lax)?u.rBfr HaIIrp KapAa Irry4aacr. I4u'rynzn 2 aaxycrnarenru r[rulyputl

To.lurracron 4ap€$r KapAa InyAaacr.



Caao:ry apo4 ollg 6a aarope$eparu lIzcceprarcr.u:
1. Oe xaHroMr.r rax4r(or rafip a3 Mero,4r.r raxJrr4Jrrr peHTfeHoQasaaurz

MaxcyJrr.r oKcrrarxaBxri xyraxo .{firap Mero,qx,orl raxnxnt Hrz: ucrlrQo4a lryaaacr?

2, OxcualJJ:aeuu xyJraxo Aap xoJrarx Moect oMyxra HauyAaacr.

Aap yMyM, so6acra a3 Harr{qaxou aerope$epar, gucceprarcuru (Dupy:rl

{alrpo4yn Aap Mamyu <PaQropu aHoAu Ba oKcr.rarrraBr.ru x!:ralr Zn0.5Al, rra 6o

cepuil, flpa3eoAr.rM Ba Heo,quM qaBxapoHrrAaruyAaD a3 r{r4xarr.r nnurz-rax(z\orr,r 6a

arrrloM pacx.qa, 6a ra:radorxou <<Hrcouuoua oug 6a rapru6u Ao,qaHri aapaqaxou

r.uMfr)), Kz 6o I(apopu {yxylraru {yrrqypuu To.{ur<racron a3 30 rxoHr.r collu 202I,

Ne267 racara( ruyraac! qaBo6ry acr. Myar:rutpu gucceprarcz-r @upy:u {aupo6y;r
6a AapeQru Aapa.{aLl :nMr4tr gorropu QalcaQa (PhD) aorrop az pyku ru.rucocu

6D071000 - MaeolurrlHoct Ba rexHoro {rr.{ MaBo.qu HaB (6D071001.02 - cauoaru

MorxxHco3ri) ca3oBop Me6orrra,r.

,{orropu ululou rexnurur,

npo$eccopu raQegpalz xuMufl Ba

6nolorrlln,{onururox,rl (C,naeruuu)

Poccua ea Toquxucron

Cypora: 734025, {yr'.rxypzu Toqr.rrucrou,

n. [ynan6e, r. M. Typcyn:oga 3-.

Ter. : (+992) 93 4-57 -7 2-82

E-mail: berdievT5@mail.ru

Eep4lrea A.3.

I4v:ou 4.u.r., npoQeccop

6epauea A.).-po racnnK MeKyHaM.

Cap.4opn paecaru xalpxor4 ACPT

Cypora: 734025, {yvlypau Toquxucron,

n. f[yman6e, x. M. Typcyrroga 30,

,{onulrroxu (C:raexuuu) Poccu-r na ToqrrKr,rcroH.

Te:l.: (+992-37) 221 -3 5-50

E-mail: p.rektora@mail.ru, https://dsu.tj
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TAKPII3
6a asropeQeparu Aucceprarclrfln @upysn {arupoxy.n aap MaB3yu <Pa{ropu

aHoAfr Ba oxcuA raB[rr xi,ran Zn0.5Al' rcu 6o cepuft' npa3eoAuM Ba HeoAIlM

qaBxapoHnAauyAa> 6apor rapeQrrl aapaqar }rrrltl.lIl aolcropll r[alcarfa (PhD)

- Aorcrop a3 pyfiu lixrrlcocll 6D071000 - MaBoA[rnuocfr Ba rexuoJorrlqx

uaeogu naa (6D071001.02 - cauoaru Mornuco3fr)

Mano.qxor.t o.trfr Ba uAearru KoHcrp]TcI4oHu MaBqyA Hecr. Ewro6ap uu

aa:uSare acocuu raxrqr(orql.IeH rlH ry3apoHrrAaHu canqr4lqor.r oaaoulrro>1ra 6apou

aHlr(KyHliu MaBo,u.r A)?HaMoI.r Myocnp sa 6ar'qau raxKll(orlr ycryBoplzlr

Koppo3r.roHrll4 oHXo Aap apor4Tlt raqpu6asu 6liporz r'ryaixuryuvu rari4upo'tu

Mr4(aoprrx xocIrJITX,oI{ uou6apurynau I.IH MaBoAxo a3 pyfiIa BaKr ue6ourag' A: r'rrr

py, aap rax${Kora ua:ryp a: rapasn AoBrara6 ,Eu((arII Maxcyc ,Eoaa myaaac! Ku

xynaxori HaBra anonrru 6a Koppo3lls ycryEoprr py1 6o anrolrurllfi Ba 3JIeMeHTxot

3epry?yxu cepuii xaM'ryH pyfiflyrrrxon v-ptoQu:arrua Maclryor Ba KoHcrpyrcl{txo

a: rryro4u rcap6ourop KopKap,{ KapAa rtasaHA. Puoonau 4ucceprarcuonlru @upy:r't

{aupo4y:r (o6rflutru lalllr easuQa4oz aJloxliAarr na4aQv uoplnalr c'tpurervflr4

$ruypllu To.luxncronpo oug 6a pylr4a caxoarll lvleraJlJl)4)rfr Ba Morxr'lHco3ra aap

acocu afleu xoMI4 Maxarnu 3oxllp MeHaMotA, KIt axoMrrJrrli My6paM ,4opag'

Taxr<urorrl caHqrxrwl KoNrnJIeKcI'I[ ry3spoHlrAanryAa oIlAH oMy3lirtrfl

paQropu anogu, caxnr, MycraxKaMt Ba oKcuAIUaBIiu xymu ZnU 5Al 6o cepai,

npa3eoar4M Ba HeoAI{M Ba aI r(KyHI'Irl ItMKoHorrr 6a:raug6apgopuu ycryBoprxr

aHoarrr.r oHxo Aap M)D(I{T1oI4 ryHoryHv roppo:lronrl-$ar'ol acocHor( Kap,Aa IIryAaacr

Ba ?brl.{MonHoK acr. Harrlaxol raxKu Korxo 4ap l:on$poHclor t-rrtMl'{ MyKoKLMa

KapAa [yAa, Aap Maqarnax,ou 6oxyopl',r raKplr3u ualnp KapAa IllyAaacr'

Ea.1ogrnuu ycrye opuu xitau Zn\ 5Al 6o :ueuenrlolr 3epr)?y4{ cepvi4 6a

Koppo3rrtl4 nurrI.IHDr I{)',}4KI'IH aCT, rU rarac'crn MyKor'rcaK}'I{rrfi KI'rMaD(OX

noreHcHarxoh,4OH\4HH Koppu3xtl-l o3o,[ Ba nlirrllHrxocluluaBt '4ap H e oH

uaporrrr.r rax4l4r1or aMart rap,Ea,{. Taxrnxorlo ag 6el6yAlraBuu ycryBoplzx xyflau

ZnOs,Ll 6a Koppo3rrt xaHroMll qaBxapoHuIz ou 6l cepuft, npa3eoAI'IM Ba HeoArrM

uaxo,{ar }{eAI{xaHA, xtne 4o6tl:ruxrr'r xyraxopo 6e xyAMyorFIaBt aap Harrrqau

Koppo3rrlrrr nlnrlrl{rralt 6aey{ygoua,4a, HIrInoH MellllxaHA.

Tan'ruru Harl'Igaxo HulroH MeAuxaHA, Ic{ rloreHcllarD{orl Koppo3rr{,

rrr{TTrrHryocr,rJrrrraBfr Ba penaccuBuli xyraxol Taxru( ryaa 6o a$:ouuru

KoHceHTparclrtu cepufi, npa3eoAlaM Ba HeoArrr{ (to 0.1o/o-u Ba3Hr'r) Aap xynall

Zn).5Al6a cartru rtyc6fr uafi:r ueuavoxng. ,{ap 6epo6apu I'IH, (uMarxofi caxria Ba

MycraxKzrMlrr'I xynaxo HI'I3 6a cal''lTu uyc6rl ro6acra a3 KoHceHTparcl'ltxou

KoM[oHeHrXou rapxu6uu xyraxo rarfiup rr're06aig, xra 6a 6a:ran46ap4optt ll

ycryBopnfi xynaxopo 6a :u4gtl xoppo3lrt ra:bclrpx rtyc6ar MepacoHaA'



Bapou rapr,ura My(oucaBfr 4ap uauygu qarul6aH,{ii Haruqaxol'r raxKlrKorrl

Ta:bcr{pu uJroBaxolr sJIeMeHTXou 3epr-r?yxli cepui4 6a KI'IHerr{KaI'I paBaHArz

oxcuAruasuu 6araHgapoparuu xyrau Zn0.5Al I{afia KapAar{ 3ap)? acr, KIr xaHroMli

ry3apr. r a3 xyrax,oz 6o cepufi qaalapoulr4aury4a 6a xy:ralo 6o npa:eo4uu, 6a:r4an

6a xymxo 6o neo4lrrr,r aQ:ouutl c]?6aru xa6li(rlu oKcuAuraBIrI'I xyfiaxolr

rax$rKrlyna Mynloxlraa MempAan, rn 6a ralvfinaBl'Ili gHepflrtu caMapaHoKl-l

Qalo:ruarr*r paaanAu oKcuAlxaBt MycoI'IA acr.

Harzqaxor,I nrMii-TaxKIiKor[I'I aucceprarcu.su Qrzpysu {. 6o uaurpu 19

Ma(onaxo aap MaqaJlna.xo Ba MaBoAxoI{ ronQepencrulor'r ryHoryH MaBpr'rAI'I

6appacit ya I{fdoKr4Ma (apop AoAa Ir5'aaacr {arvruyuzn 2 narent Ba 1 caHaAIa

rar6u(n uaruqaxo aap KopxoHaI.I caHoarltfi Ta4xJQn fl{prlQra trryAaacr.

,{ap uarur,r arropeQepar ou4 6a raps 6 texuo:rormu xoclrrKyHurl xinaxo

Mar,.[]'I\,IorIl nyppa oBap,4a HanryAaac! KIr IrH spoA 6a a&a]I{uslu IrnMI'IIi rax(u(or

Ta:bcnp HaMepacoHaA.

Ag vaanD,ruoru aaropetfepar 6apIueox4, KIr ar'Icceprarcvlru @upy:tl

{auporly:r aap MaB)'r4 <PaQropu aHoafr Ba oKcnalrlaBlru xy:rau ZnO 5A1, xl 6o

cepuft, npa:eo4zu Ba HeoAIrM qaBXapoHItaaIIryAD a3 ql'rxartr unMI'{ aap carxl'r

6a-nan,q 6a au.1ov pacl4,4a' 6a rara6or\ou (Taprrl6la aoAaHI'I Aapaqaxo'l 'IMI'I>, Ktl

6o l(apopz )$xyvaru rbl'{xypuu Toqunucron as 30 moHu cottu 2021, Nt267

racAnK rflyAaac! uyno$rl4 acr ea uya.:rnnQz oH, @rlpyen {aupo4yn 6a ,{apd$rli

,{apaqaJr I{nMrrIa aorcopu Qa.rcaQa (PhD) - 4olcrop a: pyftlr uxrucocra 6D07i000 -
MagoArxaHocu ea rexuoJlorrrrll MaBoAu uaa (6D07 1 00 1 .02 - carroarl'r Morumco3fr)

ca:osoD lvle6oll1a,4.

.{orroplr u.rulon rexH}|Ittr' [pooeccop'

npor[eccopu rca$egpax xnulrnl rar6uKun

,llouuIrrroxu uul,'rurl Toq[K[croH Pysuen {.P.

Crrpora: 734061, gyux)?un Tor{uKucron, ur.,{yuan6e, K. @xpAaBcu, 1'3/9'x'24'

reneQon: +992 917361513, e-mail: ruzievguraT l @mail.tu

I,Iv:on,l.u.r., npoSeccop

Py:uen r{.P.-po rac4n4

Cap,qopu padcartl xa4P1o

,{ouuurox,z Iraunruu T IIIonuxoH:oAa 3.lII.

Cy por a: 7 3 4 025, 9Xlol4Y Puu [yurau6e, x. Plaar<fr 17.

Te:reQou: (+37) 2-21 -7 7 -II. E-

29 xusapu cottu 2026
@mail.ru



TA(PI{3
6a aemopa$epamu duccepmaucunu @qrysu .{aatporgtn dap uaesyu <PaQmopu

auodu ea oxcudtuaeuu xfnau Zn}.SA| xu 6o cepui, npa3eodu.^a sa HeoduM

laayapouudau.ryda> 6apou dapdQmu dapalau u'tuuu doxmopu QaacaQa @hD) -
dotcmop as pjfiu uxmucocu 6D07 I 000 - Masodutuuocfi ea mexuonozunu uaeodu uae

(6D071001 .02 - caHoamu MotuuHcnu)

Ilumuxo6u .^aa$iu duccepmamcufl a\aMuarpr 6yHeA[ Ba aManr'I ,4opaa, KIr

xocurKyHur.r xynaxou nan gap acoclr pln 6o affoMunufi sa g:rertaeurx,ou sepryplx,l'I

cepnfi Ba rax4r(orl,I xoclrtrxor.r KoMnJlerclru on{o 6axuruAa uyAaacr.

Hamula4ou 4ocu"nuaayda ea Ha62oHu4ou ou: ratfiupE6uu xycycnsrxola

Koppo3fioHt Ba gneKTpoxI4MusBI,Ifi xinaxou pyn-a:uor',rnnrai, nr'r 6o cepllfi,

npa3eoArrM Ba Heo.4r]M YZrBXapOHr4,4aUryAa Aap I\ryD(I{TXOrl ryHOryH ar{Ir( KapAa

[ryaaacT; vai.nlrxyr noTeHc anxo]l Koppo3hoHi, n rr HrxocrnKyHn Ba

penaccuBtru xtnaxou uuoparryaa 6a cauru KnMarxoll Myc6u HlIuroH '4ora

r[yaaacr; Ta6cr{p[ I.IroBaxou {aBxapoHfr 6a ulrr<pocoxrop Ba pa(Dropl'I aHoAI-Il

xyrm acoc:z WaiaAI{ KapAa llyraacr; a$sollnu xocumxol4 caxrlt Ba MycraxKaMI'Iu

x!:rax,o uyarixn KapAa nrynacr; rarfiupE6un xAcycl4trxol{ KrHeruKfr Ba

3Heprerr,rKrrrr xynaxou caxr clicreMaxou Ma3Kyp aHxI( KapAa llryAaacr; TapKrroll

oKcrrA{ou Aap carxrr xyraxo xocunnryaa wyafr,xn KapAa IuyAaacr; Oa3axoll

rarxKr-rJrKyHaH,4aJr MaxcyJlLI oKcIrAIxaBI{n oa.naU,4lapOparrnu xyraxo Ba Ha(nIII onxo

Aap MexaHr.r3Mr,r oKcru[aBl{ri aHo.4A Myaiit H Kapaa uyraacr.

A.4anuamu oJvffiruu matgutgom : xt raxotf HaBI{ ceqalraaJi 2n0.5 AI-C e'

Zn\SAl-Pr sa Zn0.5Al-Nd 6o rapru6lou ryHoryH xocllrl Kapaa uy,uaacr;

KoHcerrrparcn;rxou *rytocu6m gJIeMeHTXoI{ 3epry?)xtr cep}rft (gap anoxu,4ara

0.01-0.1%-u na:u) gap xtnar4 Znj.5Al arrrz( KapAa :gJyaaacr, xIa 6o ro6onapr'ru

6atat:4, 6a Koppo3r.r{ $apx uerynaua; raprclr6loz uyuocu6u xyraxor'I HaBI.{

KopKapArrryAa 60 2 naxycrnarexru $ru1yprua Toqlrucrou (TJll! I 079, 1 08 1 ) lIlQe

KapAa nryaaacr; pyfinlurynuu xntenafi l]oBaxoll uorlu:ruu n!,rogrl 6o (a6ara guq

qaBxapoHrrAartryarM xlra\oa ZrL-AI6apou ucrrzSoga6apfr gap r<opxonan r{,$zl\4

"Ho4uru TA,rKo" u.,I[man6e 4a6yr Kap.qa nry,4aacr. (DouAan [KrItcoAI'I a3

ucru$oaa6aprtlt p!fit{utro" MyxoQlcarfr aap 1M2 carxv rulQoverapaalrygau

uacnyor 9,4 4omrapu ZMA-po ramrzn 4o4aacr.



Llumuwopom: Haraqax,oll raxgl(orx'or4 aHqoMAo.4alrryAa 60 11 MaKonaxol

r. Mra Aap Maqannaxou raBcualaryau KOA-u na:,qu llpesugeuru Wurypuu

Toqr,rxucron namp nryaa, Aap 8 xaMollIrrxou ulruuu 6afinarMuraJt Ba 'la{x}?n{Bn

MaBpnnrr N{yrloKrlMa Kapop AoAa I[]uaacT'

{auuyu epod 6ond ryafid uauyd xu .qap asrope+eperv aucceprarcr4s

Mar,;rlvorrr rryppa oIrA 6a lm6u\u Harlr{axo Aap Iicre\conor oBapAa HallryAaacr'

Aap xoJre, Kn orrA 6 a ucru$oaau 6a'sse a3 xynaxo xaM'ryu pyfinym4ou uyno$u:artr

6o nuuon4olu Qov4arl rlr.TLrco4Llr4 oH Mar,nlruor MaBqyn acr'

Xynoca, aemopeQepam sa duccepmamcuau @upystr {aupo4y:r ,uap MaB3yri

<PaSropr.r aHoAu Ba or(clrArxaBl{I'r xlmu Zn\SAl, xu 6o cepuit, npa3eopM Ba

HeoAxM qaBxapoH ?Jauryaa" aJ ttl{xal H TaxK4(orxoh H,rMt .[ap carx[ 3aPypil

ar{{oM aoAa uyaa, 6a rana6orxou <<Ffusoltroua ora4 6a rapru6u AoAanIa Aapa'Iaxou

tmrfr> nyro6u4 6yAa, uya.:rnu$u oH, @upy3u XaMpo\Tr 6a gapdSru gapa'\au

rrrrMun ,qoKroplr Qa;rcaQa (PhD) - aoKrop a3 ptfiu uxrlacocu 6D071000 -
MaBoarflrHoct Ba rexrroJroflitrr MaBoAli naa (6D07 1 00 1 02 - canoarll uourunco:rl)

ca:ooop ue6oma4.

[orroptl unrvrlor.l rexHuKt, Ilpo4eccopu

l,4ucturyru $uzuxalo rexHlrKalr

6a nor'ru C.Y VuaPoau AMI'IT Carpapon A.f.

Cypora: 734061, {yulypulr Toqr'rracron,

nr.[ynrau6e, n.@upaaBcu, K.(Dr4paaBcfr , Ns17 I 6' r.17'

Ten.: (+992) 985165164, E-mail: amirsE

I4v:ou 4.u.r, npoQeccoP

CaQapon A.f.-po racgla4 iu

Capaopu uYt6au raaPx,o Eaxru6erosa f.O.

Qpora: 734063, r{Jr'o1yplru To'lranzcrou, ru.[yruan6e, x'Aiilr:,z.' 299 / I'

I{ucrurl"rr Qr.relrxaro rexHI'IKaI'r 6a Hor'ru C'Y' Yuapoau AMI'IT'

Tene$ou: (+9g2) 372-225-s0-92. https://phti.tj . E-mail: phti'tajikistan@gmail com
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Ta4pu:
6a aoroperpeparr.r 4ncceprarcuqu (Dupy3la XaMporg/n Aap MaB3yI.r

<Pa@ropu auogfr ra oKcuArflaBun xynau Zn0.5AI, t<u 6o cepufi, npa3eoauM Ba

HeoAr.rM qaBxapoHr.rgaurygo 6apou aapdQru gapaqau u:rlralru goxropu Qarca$a
@hD) -.4oxrop a3 pyilr Iixrlicocu 6D071000 - Maao,qurrrHocii Ba rexHoJlorrrJrll

MaBoArr HaB (6D071001.02 - canoaru uolrlruco:u)

Macraranolr uylo$usaru r<oncrpyrcuf,xo, I,IHIIJooT Ba MacHyor a3 rrynoAxo
ea vyrulou rap6oHAop rr: Koppo3lrx rap MaBoaIIrI4HocIru Myocllp Ka.ru,qn Me6olraA

aa 6apou caHoarr{ MeraJrJryprt, Monr{Hco3ii, ac6o6cosfr, xrrM.I{rBlr Ba coxrMoH

axaMrrrTri KanoH Aopa,{, Eapolr cepr.ralcy.rryHl.l Ba MyKaMMarK}'HoHIrrr paBaH4xoll

TexHororfr, aMaJrI-Ico3HIr rapxxolr rexHoJIoMIr HaB gap acocra 4ap€tlrxou oxuprrHx

IIJIM Ba TexHr,rKa, coxTaHI,I KoHCTpyKCIr.g:XOn HaBIr MOIITI{H Ba.{aCTfOX,XOU XOCIiJIHOKTI

cepMaxcynu HaB6xorl ryHoryHurarcrlr 6a xvMuuBfi ycryBop, MaBoAx,ora 6a rapuo
MycraxKaM Ba ycryBoppo rara6 veHaNrosl. Euno6ap uu, uuruxo6 sa xanrl'r
aa:u$axor'r ry:ourau ynsonq! oug 6a .{flcceprarcllJl My6palr ue6ourag.

Haru.lanon puconar{ Allcceprarclronfr 6a xannv Ba3uQaXo[ qyAoroHarr

"Crparerz-au Mr{JrJruu pyrnArr To.{uxucron 6apon spepau ro conu 2030" sa

Mapxunaz aBBzrJrr{ oH, rt gap "Eapnouar4 pyrnAu Mr4eHaMyxlafll gy.ryptt
Toqzxucron 6apou cotrxou 2021-2025" oMr. nryAaaHA, paBoHa rap,{r1Aaacr.

Aarope$epar na gvccep'rarc;rlrla Qlapy:u {aupo4y:r 6a rullHocHoMall I'IJIMITIi

r.rxrrrcocn 6D071000 (6D071001.02) - 6axsn IIIM Ba rexHI'IKa I'ayro6lt4ar
MeKyHan, Kr.r KopKapAH MaBoAri HaBpo 6o xocrisrxou KoMnJIeKcrrlI ,qoaa[y.4a Ba

aHH(KyHr.M (oHyHt4trxolr 6yuEnttu rarcupu rapxlr6, coxropxo, TexHoJIorIlJI,

uHqyHlrH zcruSoga6apu Ba al,Irap oMLIJxlou 6a xocu.{Txorr MaBoa

rascrlpKyHaHAapo gap 6ap uernpaa.
Caxuu uaxczu aosrana6 a3 TacBlltrlr Ma(caA Ba easzSaxou rax(Ir(or,

qaMsoBapr,r Ba TaxJrr.rJrr{ Ma6Jrrr.{oTt1 aaa6u1r as ptfiII MaByu AvccepTa"rcus,

ry3apoHrr,qaHrr raqpn6a4o ol4au oMt3l.Itxn xocwtrxol{ ryHor}'Irr4 xynanorz pyn 6o

amour]nr.rii Ba 3JreMeHTXorr 3epry?)xu ceprt Ba Kopl(ap.4l, oHxo, TacBI{trI.r

xyJrocaxor4 Arrcceprarcu.s Ba I.IHTrllroporll Harllqaxolt rax$4or u6opar acr.

A: pliu Ma*yu Alacceprarclaq 11 Ma(ora Aap Mar{annaxol4 Tar\pL13L1r4

ra.scurHaMylau KOA ga 8 lraKola Aap vaaogx,ou rcouQpoHcxou 6afiHanMvraJ:fl Ba

.{yMx)purBt Ha p uyAa,2 narenr Aapd$r rapga uygaacr.
Pucoralr gracceprarclloHt a3 I\q4(a.{AIrMa, vop 6o6, xy:roca1o, plfxaru

aga6udr na:auzr',ra r46opar acr. Plico ta as 147 ca4u$au6opar 6yaa, 28 taanan, 38

pacM Ba 128 HoMrtiuuau6au ana6u1rpo lap 6ap r'aerupag.

Taxrur(orlr rarclrptl greMeHTxor.r 3eprypyx,u cepuft 6a pa$ropli auogtl,

caxr[, MycraxKaMfr Ba oKcu,qnlaBull xjmu Zn0.5AI Aap xo:larxo Ba M]D(IrrxoIr

rynorylr 6o ucrrSo4au Meroaxor,r Myocupu M[KpopeHTreHocnerflpa.'rlr,

floreHcr.rocrar[Kfr, uera,uorpaQu, uerogu Epuuel, peHTfeHooa3aBt Ba

TepMorpaBr.rMerpfr ry3apoHliAa nryAaacr, KI4 Aap HarI'Iqa raprcl6, coxrop na

xoclirrxor4 KoMnJIeKc l-i xtnaxo oM)"(Ta [rylaacr.



Cypaarlr noppoar4sv, xtnaxo, Krl 6o sneMeurxou 3epry?yxu cepufr
qzrBxapoHrr,{a uryAaacr, ttuc6ar 6a xltau Znl.SAl 1,5-3 vaporu6a KaMrap acr.

MaxcycaH, nJroBaxou ceput Ba npa3eoAnM nap XyAy,qu KoHceHTparcrrJlxoll

oMixrauryAa uyc6fr rarczp MepacoltauA, t,r,He ycryBoprlfi xytau aaaatuapo 6a
(oppo3nr ,Eap Mj,xnrxoIr xucrorarfr, uefirpa:rn Ba nryopt 6anaaa venaMo.f,H'4.

ASsouun 6aa4ut KoHceHTparclrtlr Heo,4raM (> 0.10lo-n Ba:xfr) cypaaru r<opporuru

x!:ran Zn0.5Al- po anAaxe 3ueA MeHaMot4.

Haru.{axou raxru.rKu caxri 6apou xynar,r Zn0.5Al $llrarur 265.02l*[IIa-po
rarnKr.rjl AoAa, 6apou xy.nalo 6o 0.01%o-u cepnft, npa.:eo4ulr sa HeoAltrnr 6ouaA 6a

r{rrMarx,ou 348.15, 324.14 ea 306.87 Iu}nanocu6au 6apo6ap r'reuraaag.

Myrqoucaxynur.r gurap rapxu64ou x!:ra, ru 6o Ce, Pr aa Nd qaBxapoHrzAalIry,4a, Hr43

6a aQeozlru caxTuu xyraxo uulopa MeK)'I{aA. Aap yr\lyv, XaMaI'I rapKu6xorr

xyraxou cepufi-, [pa3eo,qnM- sa HeoAI'IM,4o Ira 6zulaH,4lxaBlrrl caxrlrpo suc1ar 6a

xjrran Zn}SAl I.IHT,I{Koc MeHaMo.t{Ilg. ,{ap 6apo6apu r.rH, (rrMarxoll MycraxKaMr'ru

xtnaxo Hri3 6a cavtlu uyc6lr ro6acra a3 KoHceH'Iparclzflx,oll KoMrIoEeHTXoIi

rapror6rz xyna4o rarfiup ued6an4.
llumonalrxanAaxou KuHerI'IKfr Ba 3HeprerllKIlIr paBaHAll oKcIrA[aBI'Iu

6a"'rangxapoparuz x!:ra1o uyaixn rap4a IIrygaacr. I4:roeaxou cep[i Ba npa3eoAvM

.{ap XyAyAI4 KoHceurparcnxu 0.01-0.I%o-u ssfHu xere 6elxrap oKcu.qnIaBnu xyrax
Zn0.5Al1o KaM MeKyHarrA, BaJIe IlJIoBaXou HeoAI4M nap XyAy,4I'I

KoHceHrparcruxofi oM]xra ryaa (0.01-1.0%) uafim'r onpo 6a oKcr,4urasll arnaxe

3r.rg.q MeKyHaHA. {aurorr,ru oKcuArraB[x xtnaxor4 raxr(l](uaBaHAa oKcHAxoIr ZnO,

AlzO:, CezO:, PrzO:, NdzO:, ZnAlzOa aa AlzO: CezO: Xocrrr MeIIraBarIA.

[ucceprmcntn @up1':z {. aap Mamtu (Pa@ropu auoAu Ba oKclralrlaBrrll

xjrrru Zn}SA| xr-I 6o ceprd, npa3eoal{M Ba HeoArrM qaBXapoHI'IAanryAD) 6a

rala6orxorz (Taprlr6u AoAaHrr napaqaxov rrtrMtur>>, nz 6o I(apopu {yryuaul
]{1u4pnz Toguxrzcron a: 30 nronu c onra202l, Ne267 TacAv( rrryaaac! ]"ryBoQl{(ar

MeKyHan. @upy3u Xauporqy.n 6a 4ap€Srlr Aapaqarl rrnMIlI{ ,qoxropn Sarca$a (PhD)

-.{o(rop a3 pyfis IlrflIcocrl 6D071000 - Manoa I'IHocfr Ba rexHoro[Itl{ MaBoAll

uaa (6D071001.02 - caHoarlr MorrllrHco:n) casonop ue6olrag.

HoMsa.{u urMxoII rexHI-IKii, AorceHT[
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