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oSuqraarbHoro orrroHeHra Ha AuccepraqnoHrryro pa6ory Ca$aponoft (Dapsone

Palxa6anrreBHbr <<BrulrHr,re gneMeHToB rloArpynrlbl ranJlllf, Ha Koppo3rloHHoe

noBe,ueHue crrJraBon Zn5Al u Zn}.SAl>>, upegcraBJleHHofi rra corlcKaH]Ie yrenoft

crenegu KaHAuAara rexHlrrrecKprx HayK rlo cnequaJlbHocrrl 05.17.03 - TexHoJIorI4l

sJTeKTpOXIIMUTIeCKI1IX npoqeccoB u 3aIrIuTa oT Koppo3r4vr

AxmyanoHocmb meMb, duccePmaquu. I4zgetux, KoHcrpyKIIIlf, vr

3HarrrrreJlbHyro n IIeHrryIo qacrbcoopyxeHkrs, n3 MeTaJIJIa COCTaBJUITOTHauooJree

ocgoBHbrx [pou3BoAcrBeHHbrx Songon mo6ofi [poMbIIlneHHo pasnnrofi crpaHbl,

14 ax 3arrluTa oT Koppo3ur4 [o3BoJIteT CH]I3I{Tb 9KOHOMI{IIeCKI{e IIOTepu oT

Koppo3plu n o6ecneqplBaeT Aanurefimufi rexnnqecrulfi ilporpecc.

I{ssecrHo, rrro An{ 3arqurbr crurlrv or Koppo3rILI pa3pa6orano HecKoJIbKo

rr{noB Zn-Al uorcprrrufi kr rrporeKTopoB. Tar, B KaqecrBe [poreKTopHoro

Mareprr€rJra Ans,3arrlrrrbr crzlrlbHbrx uzyettuit or Koppo3llu npLIMeHtIor cnJIaBbI I{a

ocHoBe rIrrHKa, aJrroMl{Hut u MarHrIt. llparuruecKoe rlcrroJlb3oBaH}Ie

rrporeKTopHbrx MaTepuzrJroB Ant 3aIrIkITbI MeTailrl4qecKnx nz4ettuit u coop})K enuit

or Koppo3lrLt 3aBkrcvrr or oco6ennocrefi crpyKTypbl crIJIaBoB, cocrof,Hut

rroBepxHocrrr, TeMneparypbr vr ceoficts caMoro cnJIaBa. Orcro.qa, paspa6oma

rroBbrx crrJraBgbrx aHoAHbrx uorprrrnfi u uporeKTopoB rryr€u JlerupoBaHus

Htr3KorrporleHTHbrMlr KoMrroHeHTaMLt f,BJrteTcf, peaJIbHbIM vr oQ@errunHbrM

cnoco6ou rroBbrrrreHrrrr Koppo3lloHuofi crofixocru Marepu€IJla - vgAe.uzfi.

floerorvry Ar{cceprarl}roHHar pa6ora CaQaponofi (D.P., rocBflIqeHnas' pa3pa6offie

cocTaBa HoBbtx aHoAHbIX CnJIaBOB III{HKa C €IJIIOMIIHIeM U SJIeMeHTaMH

noArpymrbr r€rJrJrrrr [peAcraBJuer co6ofi aKTyuulbHoe rIccJIeAoBaHrIe, ]IMero[ryIe

Haytnnfi u [paKTrl'recKzfi LIHTepec.

,{zccepraqux Cafapona O.P. coorBercrByer rracropry c[eIII{aJIbHocrPI

05.17.03 - TexHoJroTvrfi. gneKTpoxr{Mr{rrecKulx rpoqeccoB u 3aIrII4Ta oT Koppo3lll{

(rexnuuecKue nayxu). B .racruocrr4, Koppo3rlt u [porllBoKoppo3ploHH€tfl 3aIqI{Ta

sau6onee [oJIHo orpaxeH B rloJloxeHnf,x'

JILIIIIb OCHOBHbIO U ilpIIHIII/ilU€UIbHO Ba)KHbIe

KoHcrpyKrllroHHbrx Marepl{afloB; gJIeKTpoxLIMI4rIecKI{e, xI4MI{rrecKHe, Qu:uuecrze

u rou6unupoBaHHbre MeroAbr o6pa6otxr rloBepxHocrl{ Marepl{illoB H T.A.

Hayrnufi acrleKr pa6oru

BbrHoclltMbrx Ha 3aIrIrITy. orrr'retnu

AJrt cleqrlaJlbHocrn 05.1 7.03, no roropofi BbIrIoJIHeHa AI{ccepTaIIwI :



- BlepBbre ycraHoBJreHbr o6upe 3aKoHoMepHocrrr rrcMeHeHl{f, Koppo3}roHHo-

gJreKrpoxuMuqecKr.rx xapaKrepzcrrrK vr Ml,IKpocrpyKTypbr crlnaBoB ZnsAl vr

Zn}.SAl c r€rJrJr[eM, LTHAVeM v r€uIJIIdeM. B qacrHocru, ycraHoBJIeHo, lITo

rroreHrluaJr cno6o4nofi Koppo3I4I,I, KaK AJII HeJIerrIpoBaHHbIX, TaK 14 Nrfl.

nerr,rpoBaHHbrx crrJraBoB Bo BpeMeH[ cMelrlaerct B noJIo]ICrITenbFryIo o6lacrr no

Mepe BbrAepxffiI,I B pa3IIrqHbIX cpeAax sneKTponura NaCl. OupegeleHo, qTo

yBenuqeHrre KoHrIeHTpa\w xJropr{A-kIoHa cloco6crnyet yMeHblueHuro BeJIurIrIHbI

rroreHrlr{€rJra cBo6oAnofi roppo3nn AaHHrIX cIrJIaBoB; BbIflBJIeHo, rrro rIoreHIII{aJIbI

Koppo3tr[, [urruHroo6pasonaHkrfl. r,r perraccl{Ba\Lrkr IITIHK-aJIIoMUHLIeBrIX ctIJIaBoB,

coAep)Karqnx 0.01-0.t uac.o/o JreDrpyroqero KoMrIoHeHra (Ga, In, Tl) crraeqalorc.fl

B o6lacrr orpllllareJrbHbD( gna.reHnfi, rITo cBll.qereJlbcrByer o rIoBbIIrreHrII{

Koppo3uonHofi crofirocru cnJraBoB, coorBercrBeHHo B cpeAe 0.03; 0.3 u 3olo-noro

oJreKrponnra NaCl; ycrauoBrleHo, qro nerupoBaHrle cnJraBoB Zn5Al u Zn0.5Al

r€urJrlreM, uHALreM n r€rJrJrlreM (lo 0.1 vae.Yo) cuoco6crByer )rMeHbIIreHLIro

cKopocrrrr Koppo3lrn cnJraBoB s 2-5 pad, coorBercrBeHHo B cpeAe gJIeKTponrITa

NaCl;

- poJrb rrpupoAbr r/r KoHqeHTparlr4r4 Jrerlrpyroqero KoMrIoHeHTa (Ga, In, Tl) n

fiopullpoBalvrr4 Kr4HerlrqecKax vr gHeprerllqecKllx [apaMerpoB raao$a":noro

oKLTCJTeHI{fl KncJIOpOAoM III{HK-IIIIOMI,IHHeBIIX cIIJIaBoB (ZnSAl,

AaHHOMy HanpaBneHlllo IIOJr)4IeH psA HOBbIx pe3yJIbTaToB;

rznep6OnllqeoKufi MeXaHII3M OKUCJIeHI{{ CIIJIaBoB; noJIf{eHbI

3HaqeHrif,rr,r s$Senu,rBHofi sHeprr{rl aKT}IBaIII4I{ rlpoqecca oKr4cJreHl,tfl crIJIaBoB;

- AaHHbre o xlrMnrlecKoM u QasonoM cocraBe rIpoAyKToB oKtIcJIeHlIrI rII'IHK-

iulloMllHtreBbrx cnJIaBOB, Jlerl,IpoBaHHbrx TaJIJII{eM, LIHAI{eM u TaJIJII{ena, oco6enno

npr,r BbrcoKrirx reMneparypax; HafiAen Qaaonrrfi cocraB npoAyKToB oKI{cJIeHwI

cn.ilasos r{ rloKa3aHo, rITo KuHerLIKa ax oKucJlerrvrfl. rroJlHocrbrc orlpeAeJlf,ercfl

Susraro-xLIMI{rIecKI{MrI [apaMeTpaMLI oKcIlAHbIx Qag I4 npl4poAofi Ao6asru.

Cmen eruo o 6 o cuo e aruH o cmu u d o cmo e ep H o cmu o clto 8H btx p $ynbmamo B

a p e Ko M eH d a qu fi , c Q optwyn up o s aHH bN 6 d uc c ep m a qau

VctanosreHHbre AuccepraHToM HafrHble noJrox(eHrlt fl BJUIK)T0{ HoBbrMI{ }l

orry6nnrcoBaHbr n 10 pa6orbr Lr n 8 crateft cuequalu3l{poBaHHblx peqeH3l{pyeMblx

HafrHbrx uspLanr4flx Pecny6nuru TaAxuKI{craH.

Pesylrrarbr [ccJreAoBaHrrr BrrwrHlre gJIeMeHTon UQA{PYrInbr raJlJlvrfl' Ha

2n0.51+I); ro

ycraHoBJIeH

AaHHbIe no
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Koppo3goHHoe noBeAeHpre crrJraBos Zn5Al u Zn}.S.Avl, roroprre o6o6qeHbl I{

npeAcraBJreHbr B Ar,rcceprapv.f,BJlf,rorc.f, HoBbrMtI, TaK KaK cofJlacHo o6ropy

nr,rreparypbr cBeAeHprtr o Hr{x He o6napyxeno. trtlcuonssoBanvrfl. upu6opa

r{MrrynbcHoro florenqnocrara fln-50-1.1 .qls uccneAoBalrvs. Koppo3rroHHo-

gneKTpoxr4MurrecKoro noBe4eHlrt cTIJIaBOB o6ecueqnBaeT srrcorufi ypoBeHb

,qocToBepHocTl4 nolyqeHHbrx pe3ynbTaToB.

Brrno4rr, cQoprvrynlrpoBaHHbre CaQaporofi @.P. BTIoJIHe coorBercrBytor

ocHoBHbrM rroJroxeHuflM Akrccepralluu I{ BHocflT oupe4el€nnufi BKJIaA Bpa3BLrrLrur

X1IMLIKO-TQXHOJIOIIIqOCKLIX [pOqeCCOB II 3aIqI/tTbI OT KOppO3I'II4 MeTa"JIJI]IqOCKI4X

v34elrvlvr lI KoHcTpyKIIur

Oqeruxa co d epucauun d uccepmaquu' ee 3 as ep weHHocmb

,{raccepraql{oHH€ul pa6ora CaQaponofi @.P. Ha reMy <<BIu.f,Hre eJIeMeHroB

uo,{lpynllbl TaJIJILUI,Ha KOppo3lIoHHOe IIoBeAeHlIt crJraBoB Zn5Al u ZnI.SAl>>

cocrour 1a3 BBeAeHux, o6tgax xapaKTepl{crllKa pa6otrr, o6sopa JlfiTeparypbr, Tpex

HraB, BbrBoAoB, cnrrcKa rdcrroJrb3osaHuofi Jll{Teparypbl I4 npvJIo)KeHkTt. Pabora

tr3Jro)r(ega sa 146 crpaHr{rl KoMrlbrorepHoro ua6opa, BKJIrorIafl 73 pucynron, 43

ra6nuqy kr 1'20 HallMeHoBarrutrt ucroqHuKoB

AUCCeprauI{lI npI{BeAeHbI KOnI4IA rlareHTa

rloJryqeHHofo aBTopoM no reMe ArIccepTaIIrII4.

Jrr{reparypbl. B [puJIoxeH]ILl

TaAxllrcractanPecrry6nmu

Jlurmtttil erutad asmopa 3aKJrroqaerctr B aH€LJII43e nllTeparypHbrx AaHHbrx,

HaxoxAeHprrr cuoco6os kr perrreHul4 rlocraBJleuHbrx 3aAarl, IroAroroBKe u

lpoBeAeHr,ru trccJleAoBatruit B la6oparopHbrx ycJloBlltx, crarl4crl'Iqecrofi

o6pa6orre oKc[ep]rMeHT€]JrbHbrx pe3ynbraroB, $opnaynupoBKe ocHoBHbIX

rroJlox(eHuit u BbrBoAoB ALI ccepralluu.

Haywtan HoBusHa u sltaquJvrocmu pafiomot
' 

Ha ocrroBe npone4€nHbrx uccJreAosaHufi noreHIII,IocrarI,IqecKI'IM MeroAoM B

[oreHrlr{oAuHaMlrrrecKoM pe)KuMe (cxopocm pa-:n€prru IroreHIIHaJIa 2vrBlc)

roKa3aHo, rrro Ao6asru (0.01-0.I vac.Yo) eJIeMeHroB roArpytlrlhl rulrrrlus' s 2-5

pa3a rroBbrrr€rror Koppo3lroHHyro crofiroctr crJIaBoB Zn5Al Lr Zn}.SAl

r,rcnoJrb3yeMbre rrpkt ano4nofi 3aIrIHTe or Koppo3lrn cr€ulbgbrx usgettutrt,

roncrpyrqufi 14 coopyxenufi. YcraHonlesrr 3aKoHoMepHocrll lI3MeHeHI{f,

ocHoBHbrx Koppo3troHHo-gneKTpoxr{MlirlecKl4x xapaKTepI4crLIK (notenquaJroB

Koppo3r4r{, rrnrrrrHroo6pasonanr4s.r4peflaccl{Baguu) ctrJIaBoB or KoHqeHTpaIIHI'I
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Jrerupyroqllx KoMnoHeHToB lI xJlopuA-voHa.

MeroAou repMorpaBuMerpr,rr{ noK€BaHo, rrro c pocroM TeMneparypbr Ll

coAepx(aHtrfl. rurrrus., :a:a4nfl. u rarrlrvrfl. B crrJraB€x Zn5Al u Zn0.5Al cropocrr

oKrrcJreHur He3HaqlITeJrbHo yBerlrqr,rBaercr. YcranoeneHrr 3aKoHoMepHocrI,I

v3MeHeHr4f, KUHeTUrreCKr,rX n 9HeprerurrecKrrx xapaKTepucrllK rlpoqecca

Ha ocHoBe BbIrIoJIHeHHbrx

orrTlrM€urbHbre KoHIIeHTpaIIUII

Lr ZnU.SAI, orJluqalo[ryIxct

BbrcoKoreMrreparypHoro oKucJreHrlt crIJIaBoB, B TBepAoM cocTo,tIII".Ilr.

Mero4ou peHTreHo$a:onoro aH€uru3a onpeAeneHo, qro rrpu oKI{c relavru

rrccJreAoBaHHbrx cruraBoB o6pa:yrorct oKcLIAs - ZnO, A12O3, GazOy ln2O3 tt

Tl2O3. YcranosneHa poJrb Jrer?rpyroq[x sJIeMeHToB B SoprvrupoBanur Sa:onoro

cocTaBa IIpoAyKToB OKIIcJIeHIU cnJIaBOB u B MexaHn3Me [poqecCa oKI4cJIeHH{.

IlpaxmwtecKo.n sHaquJwocmb pa6omu.

9 KCII epllM eHT€lIIbHbIX LI C CJI eAO B AHLII4 yCTaH OBJIeHbI

raJnrvrfl, u:apiug, H .TaJrlrkrs, B crIJIaBax Zn5Al

Koppo3r4osuofi crofir<ocruo. Cnlasbr Moryr krcrronb3oBarbc.s nar eQQeKrLIBHbrx

aHoAHbrx nporeKTopoB u uoxpurufi Am 3arqr{Tbr cr€urbHbD( uzgenuir,

KoHcrpyK r\uit u coopyxeHufi or Kopp o3I4 oHHoro pa3pyrueHl4fl .

3 aileqaHun no d uccepmaqaoruruo fr p a6 ome :

1. I4ccneAosanns. rpoAyKToB BbrcoKoreMrreparypHoro oKHcJIeHaf, crrJraBoB

Ar.rccepraHToM BbrnoJrHeHbr MeroAoM peHTreHoipa:onoro anaJfi43ar rITo crILITaercA

HeAocrarorrHbrM. CreAoeano npr,rMeH.srb kt Apyrlde MeroAu Qnsuro-xuMl{qecKoro

uc cJreAo B anvtfl ., H arrpldMep I4K- cu errp o cKorII{tI.

2. Her AaHHbrx o noeQQruILreHTe renJroBoro repMrrrrecKoro pac[rl4peHl,I.f, ctIJIaBoB,

TaK KaK gTLr AaHHhre {BJurrorcr BaxHbrMrI npn pa6ore napbl (cr€ulb - flporeKTop))

14 rrpeAcTaBJrrrcT r4HTepec IIpE npoeKTrrpoBaHuu TexHoJIoI[n LIX BHeApeHLIfl..

3. '{uccepranrona qacro ncronb3yercf, B Sopue o6o6ularoqux HafrHblx

tutitra"a"ufi reprvrnHbl (yMeHbruaercs), ((yBeJlurlplBaerct), Ho ne o6rgcHflerct

cBf,3b Me)KAy OrrpeAeJreHHbrMrr cTpyKTypHbIMLI cocToflHI{rIMI4 CIIJIaBOB.

4. B cuucKe Jrureparypbr rro Ar4cceprarlnu BcrpeqarcTcfl orAenbHble rexHl{qecKl{e

ouru6ru r ccbrJrKu, cocraBJreHHbre He rlo fOCTy (uanpurraep, N178, 98,107,115).

5. Kax u tto6as, Apyrar pa6ora, Ar{ccepraqr{oHH€rfl pa6ora CaQaponofi @.P. se

nurueHa rpaMMaruqecK[x 14 crvtlrvtcr]IqecKrlx orun6or.

Yr<agannrre 3aMerraHus He MoryT rr3MeHlrrb rrprrHlll,rnuaJlbHbrx p$yJlbraroB

4

pa6orn.



/ coAepxaHue v oQopvmeune anropeQepara n Akrcceprar\Lrkr, 3a r{cKJrrcqeHr,reM

ne6olrurux rrorperunocrefi, coorBercrByer rpe6oranprsrvr BAK upu flpesrrAeHTe

Cmpy xmyp a, o Q opnneH ue d uccepma r4uu u asmop eQ ep ama. Crpyrrypa,

PecrryOnnru Ta4xI4KI4craH <<tr4ucrpyrqut o noprAKe o@oplarennfl Avrcceprarluu
Ha cor{cKaHr{e rreHbrx crenenefi Aorcropa QunocoQnu (PhD), AoKropa uo

cflequaJrbHocrr4, KaHAr,rAara r{ AoKTopa HayK, anropesepara ra rry6rulraqufi uo

TeMe Ar,rccepTarlrw).

B o sM o ?rat o cmb np a Km aq e c Ro z o ac n on bg o 6 aH un p egyJt b m amo s p a 6 o mot

C nparru.recrofi ToqKrI 3peHI{lI IIeHHocrb BbrrroJrHeHHoro CaQaponofi O.P.

cBq3aHa c HafrHbrM o6ocnosaHue nu6opa

ycTaHoBneHueM ero orrTr4M€urbHoa KoHrleHTpar\vrvr,

roropofi cHIDKaer Koppo3LtoHHylo crofirocrb 3arrlr4THoro [poreKTopa lnakr3Aerruflx

vrs u€pnrrx Mer€rn{oB. HoevgHa AaHHoro acneKTa pa6oru rroATBep}KAeHa

HanuqueM M€trIbIM rIareHToM Pecny6ruru Ta4Nr4Kr4craH i\b TJ 793 sa cocraBbr

pa:pa6oraHHbrx cIrJIaBoB. Pe:ymrarbl I,IccJreA oBalkrfl MoryT 6rrrr ucrroJrb3oBaHbr

rlpeAnplitrtlxMll [oABeAoMcrBeHHbIMn MranucrepcrBy rrpoMbrrrrJrenHocrr{ Lr

HoBbIX texHonorufi Pecuy6ruaru TagxnrvcraH, focygapcrBeHHoM Ha) rHoM

frpex(AeHl{e I{enrpa uccJleAoBan}dfr uHHoBarluoHHbrx rexHoJrorr{rr rpu AH

Pecuy6nnxra Ta4xuxucraH, BY3arrau MeralrJrypnrqecKoro 14 xr{MlrrrecKoro

npoQunefi n yre6nrrx npoqeccax.

3aHtnqeuue

,{zccepraqw CaSaposofi (D.P. sa reMy <<Brur.sHLre oJreMeHroB rroArpynrbr

rarlJlux Ha Koppo3uonHoe noBeAeHne crrJraBoB ZnsAl Lr ZnU.SAl>> flBrrflerc

pa6otofi. B sefi Ha ocHoBaHrrrrr

cyIqecrBeHHbIM rroBbllrreHlaerra sQSeKrr4BHocrH Aeficrszr 3arrlrrrHbrx rlporeKTopoB

LI3 cnJIaBoB cllcreM:'l Zn-Al-Ga(In, Tl).

fly6ruraquu aBropa orpaxaror coAepx(antre Ar,rcceprarluonnofi pa6orrr,

Koropaf, ouy6ruroBaHa B HafrHbIX pellercupyeMbrx xrypHaJrilx u anpo6upoBaHa B

xoAe nrrcrynrenzfi col{cKareJlt Ha Mex(AyHapoAHbrx n pecrry6lzKaHcKr{x

r{ccneAoBalJus

KOMIIOHEHTA U

nerupyroqero

rrpeBbrrrreHHe

saroHqeHHofi Ha) rHo-uccneAoBarenrcrofi

caMocTo.nTeJlbHo BbrfroJrHeHHhrx aBTopoM sKcnepkT MeHT€rJrbHbrx HccJreAoB alJuu

perueHa aKTy€rJrbHas HayI''Has,

9JreKTpOXHMr{qeCKr4X rrpOqeCCOB U

B o6nacru rexHoJrorrrr{

Koppo3prr{, cBfl3aH'Ha[. c

npo6reua

3AIIII{TA OT

rouQepeHIILIfi . Amope S ep ar [oJlHocrbro coorBercrByer coAep)r(aHlrK)



AucceprarluoHHofi pa6oTbr.

,{uccepraqux Ca0aponofi @.P. coorBercrByer rpe6onaHnsM (floroxeHu{ o
rropf,AKe rrpr4cy)KAeHLrfl. rreHbrx creneHefi>>, yrBeplKAeHHoro flocrauoeJreHr4eM

TagNr.rrczcraH Ns505 or 26.1L2016r..flpanzrelbcrBa Pecuy6nnru

rrpeAbrBmeMbrM K KaHALTAaTCKLTM AUCCepTarInaM.

Anrop Ar,rccepraqzoHnofi pa6oru - Ca(fapona (Dapeona pa4xa6arresHa -

r{eHolr cTerreHu KaHALTAaTa TexHLrrrecKkrx HayK
- TexHoJrorl4.n sJreKTpoxLrMprrrecKprx [poqeccoB Lr

non PaxpranlcoH

fu Paxttiloea <D.A.

3acJryxrlrBaeT rrpncylKAelJufl

no crequ€LrrbHocrlr 05.L7.03

3arru.rTa oT Koppo3}rLt.

OQnqna.nrnrrfi o[rroHeHT,

AoKTop xuMrrqecKrrx HayK, r.nanHuE

uayuHufi corpyqHrrJ( .nadoparoprrr

<<Xnnrnn rerepoqnKr[qecnnx coeArurenufi >>

I{ncruryra xlrMrrll lrlr. 8.I4. Hnrcurnna

ArcaAenrnn HayK Pecny6.nurclr TaAxrrKrrcraH

A4pec : 7 3 4063, Pecrry6lma Ta4NuKrlcrau,

r. ,{yrnan6e, yl. Airuu299l2

TeneSon : 9 07 40 13 84, E-mail: usmanov 19 47 @mail.ru

tR lrlucmumyma xuMuu

P e c ny 1nurcu Ta d crcuKltc m aH
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