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o ouqr4AJrbHblrz o T3 brB
ne4yIqefi opfaHrr3ar\r4u Ha Al{cceprallraoHHyro pa6ory @upy:a XaupoKyJra Ha
TeMy: <<Auo4Hoe noBeAeHlle kr oKl4cneHr.re clnaBa Zn1.5Al, n.."po"u""oro
IIepI4eM' [pa3eoAIIMoM vI HeoAPIMoM))' [peAcTauenuofi Ha copIcKaHr{e yrenofi
crerreHl4 AoKropa Sznoco bu^ (PhD) - .qoKropa rro crrerluurrrbHocrr4 6D071000 -
Marepu€trloBeAeHr,Ie H TexHoJrofr.rt HoBhrx MarepuaJloB

ArcryaJrbHocrb reMbl rlccJreAonaunq. B coBpeMesuofi TexHHKe rrrgpoKo
uclonb3ylorct BbrcoKoreMnepaTypHhre Marepr4aJrbr, Koropbre orrl4qarorct
6olrruuvt co[porLIBJIeHneM K oKt4cJIeHI4ro, pa3r{oBr4AHocrbro Koppo3r.rg u T.A.
ocuonu afl qacTr pa6orbl fIocBtIrIeHa Koppo3LroHHoMy rroBeAeHr4ro Mer€urJr4qecKr,rx
Marepl4uuloB B pa3nzqHhrx Koppo3t4oHHO-aKTRBHbrx cpeAax. Ats rax4ofi
Koppo3zoHnofi cpeAbl Aaerc,f, xapaKTepucrr4Ka Koppo3r4oHHoro noBeAe HLrfl
MarepI4€LIIoB 14 o6lacrr vIX [pHMeH e:nvIfl.. lonoluro ruuporzfi oxBar
Koppo3rroHHhrx cpeA, MeTaJIJTUqeCKkIX CfrJraBoB, yclonufi vtx sKclny aTarlv1g- H

F \ vooJlacreu ilpnMeHeHl4.f, B Coqera]d.vIu c u3JrolKeHr{eM ocHoBHbrx 3aKoHoMepnocrefi
KOppo3I{oHHbIX [poqeccoB rro3BoJII4T CneqhraJrvaraM cAeJrarb rrpaBranrnufi nu6op
cfIJIaBa KaK 3aIIIIltTHorO nOKpbITkIfl npll CO3AaHLII{ HoBofi rexnvrKu.

Conperr'reHHat rexHI{Ka npeAbflBJrreT Bo3pacraroqr4e rpe6on a1vrfl
KaqecrBy vI cnollcrBaM MeraJrJII4rrecKI4x CrrJraBor] KaK 3arrIHTHhrX nOrcpurufi.
HenpepbrBHo co3Aalorct HoBbIe KoMrIo3LIquu clnaBoB, pa3pa6aruBarorc{ HoBbre r4
coBeplueHcTByloTcfl cylqecTByloql4e TeXHoJIoTLIII, o6ecueql4Baloxlr4e rronlqeHge
3a,.{aHHbIX cBoficrn. 3ru crIJraBbI AoDKHrI o6la4am BbrcoKr.rM conporuBJreHrleM
oKpIcJIeHI4IO 14 3aIrII4IrIarb BhlrxeyKa3aHHbrx uzgellvtit or Koppo3r4pr. Ha
ceroAHtruHee BpeMt craJrr Irrl4poKo tlpr4MeH,flTb Zn-Al crrJraBoB B Kar{ecrBe
3 arrlr{THbrx rr o Kp struit yrn ep o4ra cro fi cr aJrH.
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CoornercrB rr e coAepx ar,.lafl A rr ccepra rllr u
3aflBJreHHOfi C[eq[aJrbHocrefi H orpacJrr.r HayKrr

lzcceprallroHHafl. pa6ora Oupysu XanrpoKyn coorBercrByer Sopnayle
crerll4€IrlbHocrpl 6D071 000 pa3Aen HayKrr H TexHVKr4, 3aHVMaro r\aflcfl,
paspa6orrofi HoBbIX Marepkl€uloB c 3aAaHHbrM KoMrrJreKcoM csoficrs [yreM
ycraHoBJIeHLIt SyH4anreHT€uIbHbIX 3aKoHoMepHocrefi Brr1rfl;glvrfl cocraBa,
crpyKTypbl, TexHoJrorpIH, a rarcKe sKcrrnyararlr4oHHbrx kr Apyrr,rx Qaxropon Ha
cnoficrea MarepIl€IrIoB. B rracr.Ho crvl, [peAcraBJreHHafl .{krccep rar\prfl. K 3arrlr4Te
coorBercrByer rracropry Hayruor cnerlr{€ubHocrr.r 6D071000
Marepu€uloBeAeHl{e n rexHoJlorlu HoBbrx MarepaaJroB rro [yHKTaM I - 4 v9,qro
Aaer ocHoBaHlae [pLIcyALITb cokIcKaTeJIIo yqeHylo cTeleHb AoKTopa $unocoQr"
(PhD) - AoKropa ro 3anBJreHsofi crerluuurbHocrr4 6D071000.

OrIeHna coAep)r(aHnrr Arrcceprarlrru n e6 3aBepueHHocrb
[ucceprallrroHmafl, pa6ora @zpysu X. cocroraT u3 BBeAeHVr, o6ulas

xapaKTepHcrHKa pa6oru, rlerblpex rJIaB, 3aKrroqeHr4e, crrr{cKa nrrreparypbr vr
rlpl{no)Ke]d.krfl. [ucceprar\krfl I43JIo)KeHa Ha I24 crpaHrarlax KoMrbrorepHoro
na6opa, BKJIroLrafl, 37 ra6lvlqrr, 4l pncyHKoB Lr I22 6u6tuorpaSra.recKrrx
HanMeHosauufi.

Bo nneAeHlru o6ocuoBaHbl aKTy€ubHocrb, c$opuynprpoBaHhr rlenr{ u 3a11aqvr
HayrrHofi pa6orbl, 3HaqrlMocrb tIpoBoAI4MhIX I{ccneAosaHrafi, orpilKeHbr Hav.1r1afl, H
rlpaKTl4rlecKafl 3Harrl{Mocrb B o6lacu{ Mareprl€uloBeAeHurr r4 TexHoJrorr{tr HoBhrx
MaTepHaIIOB, OIIlICaHa H.AYIHafl HOBLBHa u BO3MO)KHOCTb IIpI4MeH e:Hprs,
pe3yJIbTaTOB B IpOH3BOACTBO, rrepeqlIcJleHbr froJrox{eHprr, BbrHocr,rMoe Ha 3arrluTy.

ffepnan rJraBa Allccepra\vru <Auoduoe noeedeHue u oKucileHue Zn-Al
cruIa6o6 u sau4umHux norcpumuil Ha Lffi ocHoBeD npeAcraBJr.f,er co6ofi
Jll4reparypsrtfi o6sop, B KoropoM rpoBeAeH no4po6Hrrfi aHurpr3 o
crpyKrypoo6pasoBaHple crrJIaBoB B cprcreMax Zn-Al, Al-Zn-Ce(Pr,Nd) u
xapaKTepLIcrPIKLI oKckIAHhIX Qas. O6cyxAeHbI oco6euHocrr4 aHoAHoro rroBe Ae;g1;g1fl
pr KHHOTI{KI{ oKl4cnelF{ufl, Zn'Al cnJIaBoB B rnep4orra u }KHAKoM cocTor11r1x) B
pa3nHrrHbrx Koppo3ptoHHo-aKTprBHbrx cpeAax. BrunJreHo, rrro 6es npoBeA e]Hprs
KoMrIJIeKcHoro SKcrrepl4MeHTanbHoro I4ccJreAoeaHus, B rracrHocrr,r rrccneAoBaHr4t
aHo.{Hofo IIoBeAeHI4s. U OKI4CJIeHkIA MeT&IIJIHTIeCKLIX CIIJIaBOB B afpecckrBHhrx
cpeAax, He BCefAa BO3MOX{HO KOHKpeTHO peKoMeH.qoBaTb vrx B KarrecTBe
3arrIHTHbIX noKprrrufi yrnepoAllcrblx cra[bHhlx Lr3A etuit or Kopp o3ur4. llpra sroM
o6bcnoBaHo 

""i6op 
crIJIaBa Zn\.SAl c uocneAyroqraM ero nerupoBaHlreM rlepkreM,

IIpa3eoAI4MOM I4 HeO.qLIMOM B KarIeCTBe aHOAHbrx 3arrlr{THhrx rroKpstrufi.
Bo sropofi rJraBe Al4ccepra\vu <O6uercmbt, npu6opbt tt npuuadneucHocmu,

uemodat eKcnepu.nleHmailbHo?o uccnedonaHunD rrpoBeAeHbl rleneHalpaBneHHhre
I4ccneAoBaHl4fl flo ronyqeHr4ro crrJraBoB crrcreM 2n0.5,\l{e, Zny.SAl-Pr u
ZnI.SAl-Nd B pe3ynbrare cI{HTe3a Lr aHaJrr43a xuMnqecKofo cocraBa crrJraBoB.
BrHsreHhI 3aKoHoMepHocrla [poreKaHl,Is aHoAHhrx r4 Kr,rHerHrrecKHX npoqeccoB B
3aBHcuMocrLI oT yclonzfi u [apaMeTpoB Slaszro-xrrMgrrecKr{x csoficrs
I{HrpeAI{eHToB cocraBa crIJIaBoB. Zsyteuu cocraB, crpoeHpre, crpyKTypa vl
csoficrsa crIJIaBoB MLIKpopeHTreHocrIeKTpaJrbHbrM, rroreHrlr{ocrarr4rrecKr{M,
Mer€LIIJIorp a$uq ecKHM, p eHTreHo S ar oBbIM rr repMorp aBuMerpr4rr e cKLrM MeroAaMrd.



B rperbefi rJraBe Al,Icceprarluv <Auoduoe noeedeHtre crutala Zn0.5Al,
ilezupoeaHHozo qepuetut, npc3eoduuotvt u ueodu*ro*r, B Koppo3uoHHo-eKmuyHbtx
cpedaxt> [pI4BeAeHbI peynbrarbl BJrvIfl:avrfl nerr4pyrorrlgx 4o6anor gJreMeHToB
roAlpyrlrbr IIepI4t Ha aHoAHoe roBeAeHI{e crrJraBa 2n0.5,\l n parnr{rrHbrx cpeAax.

B rrerBeprofi rJraBe Al4cceprar]iuu <RuuemuKa BbtcoKomey4nepamypHozo
oKttcreHufl cnila9a Zn}-5A1, rezupoBaHHozo Llepue.nr, npcBeodunont y ueodutwotr4, 6
meepdou cocmonHul',tD rIpkIBeAeHbr pe3ynbraTbr r{ccneA oBa:gl:frfl. BrrvrflHvrl
Jlerl4pylolrlktx 4o6anox 3JIeMeHToB rloArpyrlrlbl rlepvr Ha KrrHerr4Ky oKr4cne ;1krfl
crrJraBa Zn}.5Al, n aruocsepe Bo3Ayxa.

AzccepralllloHlnas. pa6ora 3aBeprlaercfl o6rqzr'rkr 3aKJrrorreHr4rM vr, crrvrcKoM
IlnrrposaHuofi nureparypbr H npr4no)KeHnrr.

Hayvuafl HoBlr3Ha HccJreAonauufi :
ycraHoBJreHo 3aKoHoMepHocrra B r.r3MeHelHr4H

SJIEKTPOXZMIIIECKI4X XAPAKT EPVICTUKAX CIIJIABOB CI{CTCM
u ZnU .5Al -Nd B Koppo3Lr oHHo - aKrrrBHbrx cpeAax ;

Koppo3r4oHHbrx vr
2n0.5 Al-Ce, Zn\ .5 Al-Pr

rloKa3aHo cMeuleHple rIoreHUHaIIoB Koppo3r4kr, rrrarraHroo6pas oBa;g1vrfl kr
pe[accvBar\vIkt yKa3aHHbIX CfInaBOB B frOJrO]Kr{TeJrbHyro o6lacrb 3Harre uuit;

orrpeAeJreHo B.rrr4flHld.e nefupyrcqr4x 4o6anox (ce, pr, Nd) Ha
MllKpocrpyKrypy u aHoAHoe rroBeAeHr,re crrJraBa Znj . 5 Al;

ycTaHoBJIeHO 3aKOHOMepHOCTH B U3MeHel;ikrkr KHHerrrrrecKZX r4 SHepferr.rqecKax
xapaKrepl4crrlKax oKt4cJlteMocrpr rBepAbrx crrJraBoB cktcreM- zn\.SAl-ce, zn\.SAl-
Pr u Zn|.SAl-Nd B arMoc$ep. Bo3Ayxa;

o[pe.{eJleHo Sasonue cocraBJlf,rolrllae [poAyKToB BbrcoKoreMneparypHoro
oKI4CJIeHHfl CIIJIaBOBIdI/^X pOnI4 B MeXaHH3Me aHoAHOfO OKr,rcne:Hvrfl;

noKa3aHo rroBbIIrIeHI{e aHoAuofi ycrofiul,IBocrl4 crrJlaBa Zn\.SAl nerzpoBaHrdeM
qeppreM, rrpa3eoAHMOM Lr HeOATTMOM B arpecckrBHhrx cpeAax.

TeopernrrecKne ocHoBbI rrccJreAoBaHlrfl 3aKJrloqaercf, B ycraHoBJreHr.rr4
uan6olee oco6o BDKHrIe AoKa3areJlbHbre Teoperr4rrecKve acrreKThr 14
3aKOHOMepHOCTH LI3MeHeHI4t CTpyKTypbI, aHoAHbrx xapaKTepHCTtrK, Kr4Herr4qecKHX
I{ sHeprerl{rrecKl,Ix [apaMerpoB, auo4uofi crofixocrkr K BbrcoKoreMrreparypHoMy
oKI{cJIeHI4ro u cKopocrl4 Koppo3HLI crrJlaBa ZnU.SAl c pasJrzqHhrM coAep)KaHr4eM
SJTeMeHTOB rroArpyfrfrhr rlepr4{.

flparcrlrqecKafl 3HarrrrMocrb rrccJreAoBaHnfl :
cplHre3rlpoBaHbl HoBbIX rpofiuux crIrIaBoB Zn0.5A1-Ce, Zn\.SAl-Pr u Zn\.SAl-

Nd, coAep)KaIrII4x p €BnkIrrHble 4o 6 anrr4 p eAKo3 eM eJrbHo fo MeraJrna;
ycraHoBJleHhr orrrI,IM€LrbHbIe KoHIIeHTparIraH (no 0.01+0. 1 rvac.%o) eJreMeHToB

rloAfpyflrrbl Ileprt B crJIaBe ZnI.SAl, ornl4rrarcrql4ect sHcorofi Koppo3uosuofi
crofirocrbro;

ofITHMaIIbHbIe COCTaBbI HOBbIX CI{HTe3LIpOBaHHbIX CIIIaBOB 3arrlr4rrleHhr 2
M€uIrIMI{ nareHraMr{ Pecny6JrrlKr.r Ta4xHKr4craH (}lb TJ 1079, I 08 1 );

paBHoMepHoe rIoKpbITHe cralrnofi xa6elrHblx JIoTKoB c rrJrorHbrM cJroeM
nerl{poBaHHhrx Zn-Al crJIaBoB rIpLIH.t{TbI Anfl BHe.{penvrfl Ha rrpe ArrpuflTprkr OOO
<<HorulH TAnKo> r.[yruan6e. Srosouzqecxufi e$Serr or r4crroJrb3oBaHr4rr
3alrlHrHoro rloKpr,rrprs. cocraBJrxer 9,4 Aonnapon CIIIA (I2 coMoH 70 Aupanr) na. )
I ru- sarqr4rrlaeMofi nonepxHoc rpr vrc Aewtit.
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CreneHr AocroBepHocrrr p$yJrbraroB. KouuneKcHbre rrpoBeAdnHrre
SKCnepLIMeHT€IJrbHbre nccneAoBaHl4r fro Lr3rreHrrro aHoAHOTO [oBeAe ]Hvrfl, H
oKkIcJreHus' crIJIaBa ZnI.SAl c qepl{eM, trprueoAaMoM v HeoAuMoM HycraHoBJreHue BO3MOXHOCTU [oBbrrrreilufl, prx ano4nofi ycrofiunBocrkr B
Koppo3LroHHo-aKTEBHbrx cpeAax o6ocuoBaHrr n AocroBepHhr. Pesynrrarhr
IltccJleAosaHlafi o6cyx4anrucb Ha HarrHhrx rcoHQepeHrlLrflx u ny6t*o"*Lrcb B
BeAyrrlr4x perleH3LrpyeMhrx )KypHaJrax.

flpu qreHLII4 Arlcceprarll{oHsofi pa6oru v aBropesepara @upysu X.
BO3 HkI KJILI He KOTOpbre 3 aMeqa ]d.UIA t4 UOXe |railnsj

1. B aBropesepare HE IIPLIBOAVITCfl, OIIEHKA SKOHOMH'IECKOfi
IleJrecoo6pasuocrr.r Iitcrronb3oBaHkrt [peAnaraeMhrx TII4HK-€uIoMkrHLreBhrx
3AIIILTTHbIX NOKP FJr|JiiI. BMECTO III4HKOBOIO IIOKPbIT}I'I.

2' B A'lccepra!'v orcyrcrBylor AaHHhre rro BeJruqr.rHy oneKTpo[poBoAHocrr{
crIJIaBa zn0-5A1, lerupoBaHHofo sneMeHTaMLr rroAfpyrrrrbr rlepn{, qro 4analo 6u
BO3MOXHOCTb OIIeHUTb [pnMeHeHZe 3Tr{X ClnaBoB B KaqecrBe sJreKTpolpoBoAOB.

3 ' He tcHo' qro B aBropesepare nogpo6no rpr4BeAeHbr p$yJrbrarhr
uccneAoBalJus, Anfl crrJraBa ZnU.SAl, co4epxarqero qepzfi.

4' B reKcre aBTope$epara 14 Aucceprarluu BcTpeqarorc.f, lpaMMarvqecK'e Lr
crulrvlcrLrqecKae orukt 6xn.

CAelauHhre 3aMeqaH vIfl. vt [o)Kena :nvrfl. LrMeror peKoMeHAareJmgrrfi xapaKTep
LI He BJILT'IoT Ha BbrcoKyro orIeHKy Ar4cceprarlrroHHofi pa6orrr qiupysl{ X.

Jruquufi BKJTaA corlcKareJrfl cocrol,rr B Qoprr,rynupoBKe rleJrr{ u 3a*'.r"
I'IccJIeAoBaHvIfl, c6ope z aH€IJIkI3e JlrrrepaTypHhrx AaHHbrx rro reMe Ar,rccep rarrv,nr,
trpoBeAeEvlv gKclepuMeHToB IIo I{3freHI4Io pa3JILIqHhrx cnoficrB c[JraBoB rILrHKa c
EurroMprHkreM vr SJTeMeHTOB roAlpy[frhr rtrepr4r vr ux o6pa6orKe, Qopnryru4poBKeB br B oA hr ALr c c ep r ar\uv n rry 6 nprKarlur p e3yJrbraro B Lr c cn eA o B aHa.f, .

[o"noxeHrrfl , BbIHocrrMbIe Ha galrlrrryj
O[bITHbIE PBYJIbTATbI MKIKPOCTPYKTYPHO|O I4 peHTreHoc[eKTp€rJrbHoro aHaJrpr3oB

crJraBoB cprcrerv^ Zn0.5Al-Ce(pr, Nd);
3Kc[eprrMeHT€tlbHble p$yJlbTaThr I4ccneAoBaHrrr aHoAHoro [oBe AeHHs. rpofiuux

crIJIaBoB ZnI.SAl-Ce, Zn\.SAl-Pr v Zn}.SAI-NA B Koppo3rroHHo-aKrr4BHhrx
cpeAax HCl, NaCl z NaOH;

SKClepuMeHT€lJrbHbre pe3yJlbrarhl I{ccneAoBa1vrfl. KkrHerHKn oKucJreilvfl, cfrJraBa
Znl .5 Al, nerupoBaHHoro qepr4eM, [pa3eoAr,rMoM ]r HeoALrMoM;

orlblTHhre p$yJlbrarhr Susnro-xklMurrecKoro a*arrvaa [poAyKToB oKr4cne ;1ufl,
Jlen4poBaHHbrx rpofi urrx crrJraBoB.

rry6.rrnKarlun rro TeMe Ancceprarllrr. llo TeMe Ar4ccep rar\kr7
ony6nzKoBaHbr 8 cramn B pelleruupyeMhlx Harrnhrx x(ypH€urax, peKoMeHAyeMbrx
BAK rpv flpesn4eHre Pecny6rII{KH TaAxzKucraH u 5 .rur.fi B *ur.i"€rJrax
MexAyHapoAHbIX n pecny6JIuKaHcKHX ronsepeuqufi. flonyreHo 2 1yaatrtx rrareHra
P e cny6 rvrKvr TaAxzKH craH.

. CoorsercrBHe aBTopeQepara coAepxaHuro Arrcceprarlrrg. B
aBTopeQepare ALIccep Tar\krkr LI3JIox(eHhr ocHoBHhre [oJrox( e1krfl, pr BbrBoAhr,
[oKa3aH nu'rHrrfi BKJIaA cozcKareJlt B rIpoBeAeHHLr rrccJreAoBagrrrf,, crerreHb
HOBLI3HbI LI IIpaKTHqecKafl 3HaquMoCTb p*yJIbTaToB [cCneAOBaHLrfl, o6cyXAeHbr
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noryqeHHble AaHHbre. Antope$epar rroJlHocrbro coorBercrByer coAep)KaHgro
ALrcceprarluoHnofi pa6oru.

CrpyrcrYPa, oQoprvrJreHrre Arrcceprarlrr *r aBTopeQepara. Crpyrcrypa
coAepxaldvIfl vr oQopvureHlre aBropesepara H Aprcceprapr4 Oupysz X.
coorBercrByer ycraHoBJIeHHbIrra rpe6oBaHl{trvr BAK rpn flpesn4eHTe Pecrry6JrgKn
Ta4xuKHcrau <I'IncrpyKIILIfl o roptAKe oSopuJreHr{r Arrccep rarru1 Ha corcKaHpre
)nreHbrx creueneft AoKropa Quloco Q^u (PhD), AoKropa ro cueqzarbHocrlr,
KaHAzAara vfiru AoKTopa HayK, aBTopeQepar v ny6nnr agufr no TeMe
Al'Icceprarlkrvl>>. OpzrnHarlbHocrb coAeplranvrs, Aacceprar\ug cocrasrser 84,SgoA
or o6Iqero o6reua reKcra; 3aI4McrBoBaHHoro Marepu alra) r.rcrroJrb3oBagHoro B
Ar4cceprarlHn 6eg ccuJrKlr Ha aBropa He o6HapyxeHo.

CoornercrBlre HayqHofi rcna.rruQ n rca rI HH co HcKareJrfl yueHofi crerreHrr,
Ha KoTopyrc oH rrpeTeHAyeT

Pesylrrarbl LIccJIeAoBaHHf,, rrpllBe4€uHrre B Auccep rarl'g11r @npysn X.
<<AuoAHoe rIoBeAeHIae vI oKIacJIeHLIe crrJraBa Zn}.5Al, JrerupoBaHHoro qepueM,
rIp€BeoApIMoM u HeoALIMoM), BHoctr cyrqecreenHrrfi BKJTaA B pa3Br4Tkrvr
TexHonofuu HoBbIX MarepI4€IJroB U 3ArrIUTbI OT Koppo3krkr yrnepoAkrcrbrx cT€IJrbHhrx
KoHcrpyrqnfi, coopyx(elrtuit 14 uzgertuit, rrro coorBercrBeHHo ero Hay.9ltafl
rnanz0vrKa\vn coorBercrByer y.renofi crereHlr AoKropa Snnoco 6^u (pitD)
AoKTopa ro crelluanbHocrLI 6D071000 MarepnanoBeAeHue n rexHoJr o1rfl.
HOBbrx MaTepu€rrroB.

PercoueuAarlnu rro ucrloJrb3oBaHrr ro peyJr braroB rrccJr eAoBaHHfl :
pe3ynbTaTbr BbIIIOJIHEHHOTO 3KCrrepLrM e HT€IrrbH Oro I{CCneAOB,AIJLTfl

peKoMeHAyloTcfl, Anfl' 'cueqzzutplcroB e o6racTvI Marepkl€uloBeAeHvrs. r{ 3arrlura or
KOppO3HI4, raJIbBaHOTeXHI4Ke' MOT€LIIJIypIPII4, A TarcKe MaT9pI4€UIOBSAOB vr
lpol'I3BoAcrBeHHktKoB, 3aHHMaroult4xct [po6leuauu 3arqgTbr cr€rJrbHbrx us1enufi
r{ KoHcrpyrqufi or Koppo3uronHoro pa3pyrueHujr;

pazpa6oraHHble HoBhIe crJlaBst Zn}.sAl c qepr4eM, rrpa3eoALrMoM 14 HeoArrMoM
peKoMeHAyroTct aHoAHbrx 3arrlr4THbrx norprrrzfi Anfl IIOBbITEIJVIfl,
Koppo3voHnofi crofirocrr4 vr yBenvrqenufl cpoKa clyx6rr yrJrepoAprcrhrx cr€rJrbHhrx
u rryryHHhrx KoHcrpyrqzfi, u3AeJrr{fi pr coopyxenfifi.

Al4cceprallkloHlclafl' pa6ota @upysn X. cnoco6crByer perxeHLrro uerneprofi
crpareru'recrofi 3alrarru no pa3BI{TLrro' MerilJrJrypru.recrofi u
M4trugocrponreJlbHofi nponrbrrrureHHocrr4 Ha ocHoBe MecrHoro cbrpbs ;

p$yJlbraTbr AucceprarllroHnofi pa6oru HalpaBJIeHhr Ha pe111 e;glu:r_ orAenbHbrx
3aAaq <<HaquoH€tJlbHofi crparerl{I4 pa3BLITus Ta1xraKlrcraaa Ha repraoA Ao 2030
roAD) vI ee HaqalbHoro sTarla, BKrroqeHHbre B <llporpaMinry cpeAHecpoqHoro
pa3Bnrkrfl, Pecny6JrlrKu Ta4xuKucraH na 20 I 6 -2020 roAbD) .

3arc"urcrleHrre
,{zcceprarlpron*afl. pa6ora OIEpysz X. BhrnoJrHeHa Ha BbrcoKoM

TeopeTllqecKoM u SKCIepLIMeHTaIIbHOM ypoBHe, rroJryqeHHbre pe3ynbTaTbr
jIBJI'IOTC' HOBbIMI4 U I4MerOT Ha)rurHyro v ilpaKTl4rlecKyro 3HaIIITMOCTI.
,{ocronepHocrb .pe3ynbraroB He BbI3bIBaeT counenzfi H rroATBep)KAaercfl vrx
corJracoBaHHocrbrc) c Jrl,rreparypHhrMu AaHHbrMr{. 3ro [o3BoJrrer yrBep)KAarb, qro



/

/ ooosHa'reHHhle n pa6ore qenu kr 3afta-.il' I{ccJIeAoBaHI{.f, Aocrzrl{yT ."r, arloJloxe ,,utfl)BblHocIIMhre Ha 3 arq vrY, gKcrIepLrMeHT€uIbHo AoKag aHo.
[zccepraqrroHHafl' pa6ora plMeer BHyrpeHHee eAHHcrBo kr coorBercrByer

ycraHoBJIeHHhrM rpe6on ailuflv- <<flolox eunfl. o [opsAKe rrpLtcyx(Ae'H, yrreHbx
crerleHefi)), yrBepx(AeHHoro lloctanoBneHneM npu""t.i".t"u pecny6JrkrKr.r
TaAxuKLIcraH or 26.06.2023r. Ilb295, npeAb{BJrneMhrM K AoKropcKLrM (phD)
Al4cceprarll{tM ) a ee aBTop' (Dupysz XaupoKyJI 3acnyxrrBaer rrpucy}K Ae'ufl.yteuofi creneHrr AoKropa Sznoco $u^ (PhD) - AoKropa ro crequaruHocrr4
6D071000 - Marepkl€uroBeAe'LIe u rexHoJrorrdfl HoBhrx Marepuanon.

orgrrs o6cyx4en Ha pacuupeHuoM 3aceAauukr ra6egprr
aBToMaTkI3HpoBaHHoro sneKTpolpHBo 4a Llncrl4Tyra oHepre rvrqn Tagxurfl4craHa,
rrporoKol J\b 2 or 7 gerca6ps 2023 r.

llpe4ceAareJrb, K.T.H., AeKaH Sarynrrera
gJIEKTP OM EXAH |l'riuI LI LI HH OB AIILI OHHbIX TEXH OJIOTU fi
I4ucruryra e H ep rerLr Klr T a4xzKLr craH a Oliuuaen H.X.

Cercper&pb, K.T.H.

Srcnepr, K.r.H., 3aBeAyroqzfi rca$e4pofi
<<Anrona aruskrpoB aHHbrfi enerrp oupuB oA)
I4ncruryra o Hep rerzKur TaAxpr*"Cru" u w

nruprE A.
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T.n. : (+992) 7 7 7 -07 -65 _45, www.det.tj
E-mail : rashido v0909 @mail.ru

flo'rronrrfi a4p ec: 735162, XarroHcKa.f, o6nacrr,
Kyruouurdncxu ir paftoH, yn. H. Xyc pana-7 3

flo4nzHHocrb rroArrrrcefi OlzHaeBa H.X.,
Paruz4oBa A.P. n ,{xaxourupz A. ,rt
3aBepf,ro:
HaganruuK OK u Cp I4gT Kapzlaon 3.A.


