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ee4yu1efi opranr,r3ar\vrvrlnaAr{ccepralluoHrrylo pa6ory I46poxurraona flafipana

Pycrarraonhqama reMy: <<Ano,qnoe noBeAeHI{e }I oKLIcJIeHLIe qurlKoBoro cIrJIaBa

Zn}.SAl,JrerlrpoBaHHoro xpoMoM, MapraHIIeM u MoJlrl64enou>>, [peAcraBlennofi

Ha coucKaHr4e )n{euofi creuenl4 KaHALrAara rexHLIrIecKLIX HayK rlo c[equarlbHocrrM

05.17.03 - Texuonorprf, sJreKTpoxr.rMuqecKrlx rrpoqeccoB 14 3alqvra or Koppo3lII'I'

05.02.0 1 - MarepnaJloBeAeHue (n Marlll4Hocrpoeuzz)

AxmyantHocmb uccnedoeuHun. Conpenaennrrfi HayrrHo-rexnuqecrufi"

npofpecc o6ecue.ruBaer BbrcoK]re reMrIbI pa3ri;urrufl, qneruofi MeraJlJlypruu. I{nnry

n o6uleu o6teue [popr3BoAcrBa rlBerHbrx Mer€IJInoB rlpoMbrrlrJleHHoro HzBHarleuvrfl'

rrpuHaAnelKur qerBeproe Mecro. I{tEur I{ c[JIaBbI Ha ero ocHoBe, pa3nkIqHble

rIlrHKOBbre coe.{uHeHr4s. IOJIrII,IJII4 IIIupOKoe npuMeHeHue NIs. KOHCTpyKIILIOHHbIX

r{ HeKoHcrpyKrlrroHHbrx qenefi 6naroAapt c[eqzQuuecruu cnoficrnau. Hau6onee

IIII4pOKO TItIHK-turrOMr{HUeBbIe CIIJIaBbI pICIIOnb3yeTCg, Anfl. LI3TOTOBJI9HIdfl' JILITbIX

,uiirt""r* rporeKTopoB MopcKlrx cyAoB vr MerarIJIrIqecKLIX coopyNenufi. B

[ocneAHr{e foAbl, TILIHK-€LJrrOMLIHLIeBbIe clJIaBbI HaxoArT Ixl{poKoe [pIIMeHeHLIe

Aqlfl, rloKpblTr.rt ltM MeraJrJr[qecKrlx JI]IcroB, us4erufi vt Ll3roroBJleuvrfl

uolryQa6pgKaroB lr r.A. flosrouy, aKTy€IJIbHocrb tlccJleAoBaHvrs, orrpeAenflerc-fl

ueo6xoAraMocrbro r{3yqeH}rr [poqeccoB B3auMoAeffcrslls MeraJIJIuaIecKIltx cIrJIaBoB

c raioo6p€r3HbrMr4 u arpeccr4BHbrMr4 cpeAaMH [pLI noBbIIrreHHbIX reMneparypax I4

rror{cKa sQ$errnBHbrx cnoco6os 3arrII{TbI cr€urbHblx Marepu€uloB or Koppo3Lrl4.
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MaTepr4zuroB

C o ome emcmn ae co d epxcan un d uccepmaquu

sAfl&reHHOU CneqA&nbHOCmeA U OmpACnU HAyKU

,{nccepraqrroHH€ur pa6om I46poxnrrrona lI.P. BrroJrHe orBeqaer Soprvryne

HafrHbrx crerlr{€rJrbnocrefi 05.17.03 TexnonoruLf, oneKTpoxl4MlaqecKl/rx

rpoqeccoB vr 3arrlura or Koppo3un (Hayra o [peBparqeHurx BeIIIecrBa Ha

rvrexSasnbrx lpaHr{rlax u s o6se\de p€Brl,IqHbrx Qae uo.q BJr}urHrreM Qlasnvecrprx u

crrJr tr cuoco6ax ylpaBneHus grLIMn rlpoqeccaMu; B tlacruocrla,

npoTllBoKoppo3lloHH€tfl 3aIqI{Ta KoHcTpyKIIIrtoHHbIX uarepnalon),

MarepuanoBeAeHue (n MalullHocrpoennz) (pa:pa6oma HoBbIX

c 3aAaHHbrM KoMrIJIeKcoM csoficts rlyreM ycraHoBJIeHlIrI

Qyn4anaeHT€rlrbnbrx 3aKoHoMepuocrefi BIrwt:nprs cocraBa I,I crpyKTypbl Ha cnofictsa

uarepualon), uro ,{a€r ocHoBaHue npl4cyAlrrb co}rcKareJllo freHylo creueHb

KaHAIIAaTa TeXHr4rIeCKrlrX HayK rlo 3atrBJleunofi clerII{EriIbHocTI{.

Oqeuxa codepucanua daccepmaquu a eE zaeeptaeHHocmb

,{vccepmqur Irl6poxIEtuona lI.P. cocrorlT vrz BBeAeHIrf,, o6Iqar

xapaKTeplrcrlrKa pa6orsr, o6sopa Jrnreparyprr, rp€x HIaB, 3aKJIroqeHVe, crrvrcKa

nr4Teparypbr vr npunox(eHr{f,. Pa6ora }I3JIoxeHa Ha 136 crpaHl{Ilax

KoMrrbrorepHoro na6opa, BKJlroqaer 34 ra6nuq, 51 pt4cyHKoB. Cnucox

Jrr,rrep arypbl BKJIIoq aer | 26 HaIrMeH oB alauir.

Bo eeedeHuu I{3JIo)KeHbI [peAlocbIJIKI4 vI ocHoBHbIe

LrccJregoBalvrfl,, o6ocnosaHa crelreHb rl3)nreHHocrl4 nayrrrofi

aKTy€urbHocrb I{ seo6xoAlrMocrb npoBeAeHnfl. r4cclrcpoBaHllrl.

npo6reruu

npo6reurr,

B nepeoil anaae <<KoppoenoHHoe rroBeAeHr.re qr.IHKa I{ quHK-€UIIoMHHI{eBrIX

c[JraBoB B pa3ruqHbrx cpeAaD [pr{BeAeH alJilru3 uMelolql{xc,t JI}ITepaTypHbrx

AaHHbrx no Koppo3pronnofi crofir<ocr4 Iluura B p€BnuqHbIX cpe.{ax; aHoAHoe

1roBeAeuue rlrlHK-aJrroMr{HueBbrx c[JIaBoB B K]IcJIrIX, nefirpatrHblx I,I uleroqHblx

cpeAax; BbrcoKoTeMrrepaTypEas, Lr 9JIeKTpOXI4MEqeCK€UI KOppO3I4s III4HKa 14 IILIHK-

AJIIOMI4HLIEBbIX CIIJIABOB.

B mop aa an a6 a nocBtuleHa uccJreAoBaHrrrrc) aHoAHoro [oBeAeHurI IIt4HKoBoro

cruraBa Zn\.SAl,JrerurpoBaHHoro xpoMoM, MapraHIIeM rI MoJILI6,4euou, B KLIcJIbrx,



IlerrTp€lJrbHbrx u qenoqHbrx cpeAax.

B mpemoefi znaee Avrcceprar\uu rrpnBeAeHbr pe3yJrbrarbr r4ccJreAoBanvrfl

KI,IHeTI1IKH oKr/tcJIeHLts IILIHKoBoTo c[JIaBa Zn0.5Al c pa3JmrHbrM coAep)KaHLreM

xpoMa, MapraHrla u uowr64eHa, B TBepAoM cocrorH?ru, B Bo3Ayrusofi cpeAe.

,{uccepraqlloHHas pa6ora 3aBepluaercr o6rqzMrr 3aKJrroqeHr{rMr.r, cnlrcKoM

qlrrnpoBaHHofi nr,rreparypbr lr npunolKeHlrlr.

Hayvuan HoBu3Ha a npaKmuvecKan gHa.travtocmo pafiomu

Ha ocnose npoBeAdnnrrx llccileAoB alrtuit [oreHrlrr ocrarlrqecKr{M MeroAoM

rroreHrlr{oAuHaMrrrrecKoM pe}KuMe co cKopocrbro pasn€prrcrr rroreHrlnalra 2utB/c

KlrcJrbrx, uefirpamHbrx rr rleJroqHbrx cpeAax p€l3rurrHofi ronqesrpar\vrr or pH

cpeAbr ycraHoBneHo, qro Ao6asKI,I xpoMa, MapraHrla r,r naonr,r6AeHa B rrpeAeJrax

0.01-0.1 v'ac.oh s 21 pa3a rroBblllraror Koppo3rroHrryrc crofirocrb rlr4HKoBoro

cnJraBa ZnI.SAl, ucnonb3yeMbre npu ano4uofi kr rrporeKropnofi 3arrllrre or

Koppo3r4r,r v34errufl. r,r KoHcrpyKrlus r,r3 yrJrepoAucrofi cralrlr.

TeprraorpaBlrMerplaqecKllM MeroAoM tloKa3aHo, rITo MexaHI{3M oKltcJIeHLtt

crrJraBoB cr{creM ZnD.SAl-Cr (Mn, Mo), n rn€p4oM cocrorHr{n rroAql{Htrc)rct

Soprr,ranruo-Kr{HerrrrrecKoMy 3aKoHy pocra orcugnofi gaqurnofi nndnrn

runep6ore. C nonbrrueHlreM TeMreparypbr rr coAepxaHrrr xpoMa u ruonn6AeHa

(0.01-0.1 vac.Yo) B rIr{HKoBoM cnJraBe ZnU.SAl orucnseMocrb crJraBoB 3aMerHo

yMeHbrrraerct. ,{o6anru Mapranrla HecKoJrbKo [oBbrrrraer oKr{cJlteMocrb

rlr{HKoBoro crrJraBa Zn}.SAl. Peurreno$asonuu aHaJrH3oM orpeAeJleHo, rITo

rrpoAyKTbr Koppo3r{u HccJreAoBaHHbrx crrJraBoB cocTo.rrT Lr3 cMecl{ 3aIIITITHbIX

oKcuAHbrx nr6nor ZnO, Al2O3, Cr2O3, Mn2O3, MozOr, ZnO'CrzOt u

ZnO'MozOr.

B

B

Paspa6orarrHbre orrrr{MaJrbHbre -cocraBbr HoBbrx aHoAHbIX 3aIIII{THrIX

cnJraBHbrx noKpbrrlrfi sarquqeHbr M€IJIrIM nareHToM Pecny6rurv TaAxpIKI{craH

TJ }lb 1028. Cunanu peKoMeHAyrorcf, KaK e$Qercrr,rBHbrx aHoAHbIX uorprtrufi u

JrLtrbrx rrporeKTopoB Arrs. 3arrIHTbI uzyetufi., coopyxeruEfi n roucrpyrqufi prg

ynrepoAr4crofi cr€rJrr/r or Koppo3tloHHo-spo3lloHHoro pa:lpyru onns.



,{ o cmo e ep H o cmb d uc c ep m a quo H H btx p esyn b momo B

Pesyrlratrr uccJleAoBanufl aHoAHoro rroBeAeHrfnr r{ oKlrcJreHras rILrHKoBoro

crIJIaBa ZnO.SAl, Jlen4poBaHHoro xpoMoM, MapraHrleM lr MoJru64enou, Koropbre

o6o6uleHbl t4 rIpeAcraBJIeHbI B Al{cceprar1Lrr4 f,BJrf,rcTcr HoBbrMr{, TaK KaK corJracHo

o6sopy JluTeparypbr cBeAeHrIt o HI{x He o6napyxeno. llcuomsoBaH}re

COBpeMeHHbIX MeTOAoB KoppO3I,IOHHO-gJIeKTpOxIlMLIqecKoro n Qusuro-

xuMnqecKoro aHarrn3a u cepua$uqrrpoBaHHbrx upz6opos o6ecneq?rBaer srrcoKufi

ypoBeHb AocroBepHocrll rIoJIyrIeHHbIX Al{cceprarluoHHbrx pe3yJrbraroB. Honugna

pa6orrr noArBeplrAeHa HaJrr{qr4eM rrareHTa Pecuy6nurn

1028 AJlr crrJraBoB orrpeAeneHHoro cocraBa.

I46poxznaoBbrM fI.P. srrnoJrHeH 6omnofi o6l€rra pa6orrr, B pe3ynbrarax

pa6oru r{MeK)Tcr KaK TeoperllqecK[e, TaK r,r [paKTruecKr{e cBeAeHrrrr. Teu ne

Meuee, rlpn rrreHlru Arrcceprarlzonnofi pa6oru n aorope$epara Bo3urrKJrrr

HeKOTOpbre 3aMeqaHus. v ilolKeJlaHuq :

1. Kar rroK€l3aJro o3HaKoMJIeHI,Ie c anropeQeparoM vr Arrcceprarlr{}r,

oKr{cJreHr.re clnaBoB r,rccJreAoBaHo B TBepAoM cocToffrun. Eruro 6rr rrHTepecHo c

nayuuofi ToqKlr 3peHr{ff, ecJl}r 6u 6rtnn npoBeAeHbr r{ccJreAoBaH}rrr oKlrcJreHvt

crrJraBoB B )Kr{AKoM cocTorHr{k\ npn colocTaBJreHuvr pByJrbTaToB.

2. B pa6ore He r{3yrreHa MexaHuqecKr.re cnoficrsa cnJraBoB, Ta-K KaK

paspa6oraHHbre aHoAHbre H rrporeKTopHbre crrJraBbr, MoryT r,rcnoJrb3oBarbc.f, Ant

3arrlrrrbr cT€urbHbrx MaTepr{EUroB or Koppo3}ru.

3, B crrrrcKe ncnoJrb3osauHofi Jrr.rreparypbr Bcrpeqarorcr crapLle

Jrr{reparypHbre r{croqHuKu (ctp. 119, Ne4 n 132, Ns108).

4. B rercre aBTope$epara lr Arrcceprarlr{r{ Bcrperrarorcr rpaMMarr{qecKrre H

crl4Jrr{crllrlecKl{e ourn6ru.

O4Harco, Bo3HlrKrrrr{e B xoAe o3HaKoMJreHus, c pa6orofi 3aMeqaHut Lr

floxeJraHun H[cKoJIbKo He cHI,IXaroT AocToLIHctna pa6oru u He BJIII'Ior Ha

HraBHbre uayrurie n npaKTlrqecKue pe3yJlbrarbr Auccep rarlkrkr.

Jluttuotil ercnad coucKamenn 3aKJrroqaerc.tr B aHaJrrr3e JruTeparypHbrx

AaHHbrx, [ocraHoBKe n pe[reHr.M 3aAaq [ccJreAoBanuft rryrdu npoBeAeHl{fl

gKcnepnMeHTaJrbHbrx [ccJreAosayuft, ux o6pa6orKe u anaJru3e, Qoprrayru4poBKe

ocHoBHbrx BbrBo,{oB r{ noJro)Kertuit Ar4cceprarlupr. B Arrcceprarluonnofi pa6ore

AaHHOTO aCrreKTa

TaAxrarucraH llb TJ

corlrcKaTe rreM peueuu cnedynulue sadauu :



r{ccJreAoBaHbr 3aKoHoMepHocTn I{3MeHeHLrrr aHoAHbrx xapaKTepkIcTHK

rILrHKoBoro crrnaBa Zn0.SAl, JIerHpoBaHHoro xpoMoM, MapraHrleM n

uoma6AenoM, B KrrcJrbrx, nefirpanrHbrx r{ r{erorrHbrx cpeAax or pH cpeAbl;

lr3freHbr Blrtrsnufl.Jrerupyroqefi Ao6asKIa xpoMa, MapraHrla n uorur6AeHa Ha

MrrKpocrpyKTypy qtlHKoBoro cnJraBa 2n0.5 AI

I{CCJreAOBaHbr 3aKOHOMepHOCTTT H3MeHeHnf, Kr4HeTrrqeCKpIX 14

gHepreT[qecKr4x rrapaMeTpoB npoqecca oKncJreH]rf, uccJreAyeMblx cnJIaBoB ;

. o[peAeJrenn SasoBbre cocraBnflIolrllle npoAyKToB oKucJlenvrs. yK€BaHHbIx

cnJraBoB r{ froKa3aHa ux ponb B MexaHI{3Me Koppo3lloHHoro ilpoqecca;

. o[TuMu3LrpoBaH cocraB rpofinnx cnJraBoB Ha ocHoBe ycraHoBJIeHI{fl I{x

crpyKTypbr, Koppo3r,roHHo-gneKTpoxuMurrecKlrx vr Queuro-xnMLIqecKLIX

csoficre u onpeAeJIeHbI Bo3MolKHrrx o6nactefi nx l4crroJlb3oBaHufl,.

Ony6naxosaHae p8yJrbmamo6 duccepmatlutt. VcranosreHHble

ArdccepraHToM HayrHbre rroJrolKeHr,It sBJItK)Tct HoBbrMrI l,I ony6nurosaHrr a 9

rroKa3aH nrE.{Hrrfi BKJIaA

HOBtI3Hbr lI [paKT]IrIecKat

pa6orrr, B ToM rrlrcJre 4 crarefi B xypuaJrax, peKoMeHAoBaHHbrx BAK npu

flpesra4eure Pecrry6Jrr{K}r TaANrarzcraH; B 4 MarepraJlax Me}KAyHapoAHbrx I{

pecuy6nuKaHcKrrx xon$epeHqufi vr rloJrfreH 1 vranufi rrareHr Pecrry6rulrn

TaAxurucraH Ha cocraBn paspa6oraHHbrx crrJIaBoB.

Coomeemcmnue aemopeQepama codepucaHurc duccepmaUuu. B

anropeQepare Aricceprarlrlr/r r{3Jro)KeHbI ocHoBHbIe rIoJIo)KeHrrf u BbIBoAbI,

[oJryqeHHbre AaHHbre. Anrope$epar noJrHocrbro coorBercrByer coAepxaHl{Io

AHCCepTaIIUOHHOI{ paOOTbr.

Cmpy xmyp a, o Q opnneH ae d accepmaquu a acmop eQ ep ama. Ctpyrrypa

coAep)r(aHtrfl, ,r o{oprr,meHr{e aBrope$epara u Ancceprar1.uu Vl6poxuuona fI.P. sa

r{cKrr)rreHraeM He3Haqr{TeJrbHbrx [orperuHocrefi, coorBercrByer rpe6onanuxna

BAK rplr llpesn4eure Pecrry6nnrr,r TaAxIarucraH <I4ucrpyrqur o noptAKe

oQopvuenvrfl, Aktcceprarlnu Ha col{cKa:n:ae freHbIX cteneuefi .{oKTopa Sruoco$uu

(PhDi AoKropa ro cnequaJrbHocrlr, KaHAI{Aara HJI}I AoKropa HayK, anropetpepar u

col{cKaTeJrt B rIpoBeAeH}II4 uccJle.{oBaHvIgs cTeleHb

3Harrr4Mocrb p$yJlbraroB I{ccJIeAoB a:,i{vIL, o6cyx4eurt

rry6rurraqufi uo reMe Al{ccepralluIl>).



C o o me e mcmg u e u ay va o il xe an uQ axa qua c o uc KameJtn y v eH o il cmen en u t

Ha Komopyru oH npemendYem

Cyarx no HafrHbrM BbrBoAaM Allcceprar$v, c$oprvryll{poBauHble

I,I6POXUTVTOBbIM fI.P. BNOJIHC, COOTBETCTBYIOT OCHOBHbIM NOJIOXEHLI'M

Arrcceprarlrur 14 BHocrr oupe4en€nnrrfi BKJIaA B pa3Bkrrvn rexuoJlorl{f,

gJreKTpox[Mr.rqecKr{x npoqeccoB }I 3alqurbl yrJlepoAllcrblx cr€uIbHbIX IasAer[fi or

Koppo3lrpr, rrro coorBercrBeHHo e€ HayqHas rnanuQulral\afl. coorBercrByer

yuenofi crerreHu KaHAr{AaTa TexHuqecKLIX HayK IIo cneq]raJlbHocT-f,M

05.17.03 - Texnonorr4fl oJreKTpoxr4Mlrr[ecK[x rpoqeccoB u 3alrryITa or Koppo3rlrl'

05.02.0 1 - MarepuaJloBeAeHne (n MarlrlHocrpoennu).

P exon en d a quu n o ucn on bs o I aH uru p esyn bmamo B uc cn e d o e aH un

peeylrrarrr uccJreAoB arrr4s., npnne4€nnne B Aucceprbqnouuofi pa6orn

?I6poxuuona n.P. MOryr 6rrrr rcrroJrb3oBaHbr npeAnpl{{Tl/'flMu

noABeAoMcrBeHHbrMr{ MuuucrepcrBy npoMbrlrrneHHocrn v I{HHOBaIIUOHHbIX

rexnonorvfi Pecny6nurn TaAxIErIacraH, fHy I{eurpa nccJleAoBalJus'

r{HHoBarI[oHHbrx rexHoJroruianpuHaqlaonanrsofi aKaAeMLIu HayK Ta4xnrracralJ.a,

BV3-arvru MeraJrJrypruqecKoro tr xr,rMl{tlecKoro npoQunefi n yre6nbrx [poqeccax.

3awtnrteuue

,{uccepraquoHnas palora l{6poxuuona fI.P. <<AsoAnoe rIoBeAeHIle kr

oKrrcJreHr4e rluHKoBoro cnJraBa 7-n0.541, lernpoBaHuoro xpoMoM, MapraHIIeM u

uowr6Aenou>> orBeqaer rpe6oranuru <<flonoxenns o uoptAKe rrpficyxAeHu-f,

freHbrx creueuefi>>, yrBepxAeHHoro fIocraHosJIeHIaeM flpanurenbcrBa

Pecny6lzrn TaAxnrrEcraH or 26.1I.20t6r. J\b505, npeAbrBrlteMblM K

KaHAr{AaTCKIIM AIICCepTaIIUflMi coAep}KLIT COBOKynI{OCTb HOBbIx HayqHblx

pe3yJrbraroB Lr rroJroxeHraft, nrr4nllraeMblx aBTopoM 4nx rry6nlr'rHofi 3aIrII4TbI,

KoTopbre MoxHo rnannQnqlrpoBarb KaK HoBoe HafrHoe AocruxeHl4e, nMeroulee

BaXHOe 3HatIeHr/Ie AJI' paSB]/,1TUfl TeXHOJIOTI{I{ sneKTpoXI4MuqeCKIlrX IIpOqeCCOB I{

3arrlrrTbl yfJIepoAlIcTbIX CTaiIbHbIX MaTepuaJIoB oT Koppo3I/M.

,{uccepraql4oHHtul pa6ora uMeeT BHyTpeHHee eAuHcTBo, B uefi orpaxeuu

ru,rqnrrfi BKJIaA aBropa B HayKy, a e€ anrop - I'I6poxlIMoB flafipan Pycrauonuu

3acJryxlrBaer rrpucBoeHr yrenofi crerleHl{ KaHAI{Aara rexHl{rlecKux HayK

rro cneuuulJrbHocrrrra 05.17.03 - Texnolorr4fl gJreKrpoxzMl{qecKl{x npoqeccoB I4

3arrlura or Kopposnz, 05.0 2.0L - MarepualoBe,(eHlle (A uauunocrpoenuu).



o*rrs o6cyN4€H Ha pac[II4peHHoM 3aceAaHLrz xaQe4phr BbrcoKoMoJreKyjrrpHbrx
coe4zneuzfi v xzvrzqecxofi TexHoJror[u Ta.qxurcKofo
yHr4Bepcr4rera, rrporoKon N 6 or 22 gexa6ps 2020 r.

llpe4ce4areJrb, 3aBe4yroqufi r<aQ eapofi
BbrcoKoMoneKynfl pHbrx c o eA urtenuit

H xr4Mr{qecxoft TexHoJIorLrH

Ta4xzrccKoro Harlr4oH€IJrbHoro yHr4B ep caTera,

AOKTOp TexHuqecKr4x HayK, AOTIeHT

Cerperapr

Srcnepr, KaHALTAaT rexHzrrecKkrx HayK,

craprunft rperroAaBareJrb rcaQegpu
Bhrc oKoMoJreKynflpHbrx co eA unenuit

u xr4Mr4qecxofi TexHoJrorr4 r4

Ta4NzxcKoro HaqlroHlrJrbHofo yHr4Bepcr{Tera Kapranroa 3.X.
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