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Ha ArrccepTarlnoHHyrc paooTy Xu.nnaurunosofi Ace.us MtlxafiIOsHrt

<<Ilcc.neAoBaHIIecTpyKTypuo.QaronorococToflHI'/LflI{csoficre
KoM rI 03 H ulr oH Ho ro n o Kp bITI'Iq C r-Al-Co-Y)),

IIpeAcTaBJIeH Hyro Ha c0 I{cKaHI'l e cTeIIe HIr Ao KTo pa Qr'rnoco Quu PhD

ro cneuraJlbHocrlr tD05301 - @usfiKa

Arryanruocrr nrt6pasuofi aBTopoM TeMbI AI'IcOepTaUuu o6ycloBJleHa TeM' qTo

B HacTotlqee BpeMt 9AHI4M I43 HaI46oJIee [epaneKT[BHbIX noAXoAoB B coBpeMgHHoM

MaTepurlJloBgAeHr4r4 .f,BJrreTQr MOAI4QI4III4pOBaHI4e noBepxHocrra QyuxIII4OHaJlbHbIX

MaTepr4tLIroB c rlenbro lplrAaHr4fl I4M HOBOfO KOMIIIIeKCa Queraxo-xl4MI4qeCKI4X L{

3Kc[nyaTaUI4OHHbIX ceOfiCrs. llpr,r OrOv' KaK I43B9qTHO, QyurcUuouaJtbHble ceoilcrsa

3aUIr4rHbrX uor<pttruii cyUec'fBeHHbIM o6pa:ou o[peAe,'ltrorct I{x crpyKrypHo-

(pasonum cocToflHl4eM, KoTopoe, B cBoto oqepeAb' saBVavIT oT ycnOBI'Ifi uanrtleuu'a'

MaTepl4ana IOAJIoXKI4 I4 MHorI4X ApyfI4X Qaxropon' B cB'tI3I4 c qeM Bo3HI4KaeT

Heooxo.rlr4MocTb B KaqecTBeHHOM I4OCJIeAOBaHI4LI CTpyKTypHo-oa3oBbIX COCTOflHl4fr' 14

cBorcTB KOMTIO3I'rqr4oHHbrx IIoKpbITufi , a TaKXe ycTaHoBne HvIfl 3ABVCI4MOCTI4 Menqy

orpyKrypofi u ceoft cTBaMI4 noKpblrl4fi '
Yuuralruocrl AaHHOfi pa6oTbl 3aKJltOLIaeTcfl B TOM, qTO B Heil BlepBble

pa3pa6oraH MarHerpoHHbri croco6 HaHeceHI4t KoMrIo3LIIrI4oHHbIX noKpbITI'Ifi Cr-Al-
-co-y 

c ylpaBnfleMoft KoHueHTp al\veit cocTaBJItIOUII4X 3JIeMeHTOB' A TaKXe

rrpoBeAeHbl LIccJIeAoBaHI4fl B1Ivrfl:r1vrfl, TeMllgpaTypHoro Bo3Ae[cTBVfl Ha cTpyKTypy !{

cBofi crB a AaHHbIX rIoKPbITI4iI

BaNuO oTMeTI4Tb, qTo pe3yJIbTaTbI' [peAcTaBJIeHHbIe B AaHHOI4

AlrccepTarlr4oHHofi pa6oTe, nonyqeHbl B paMKax BbIIIOJIHeHvts, 116 npoeKra MOH PK

Ne lootzozo (aoroeop Ns 113 or 01 I4roHn 2020 foAa) Ha'IeMy: <cosAaHlae

KOMnO3I4rIr4OHHbrX UOrptrrrafi Ant IIoBbIlIIgHI4t 3KCIInyaTaqI4oHHLIX CBOTCTB

orBercrBeHHbIX y3noB IIpoMbIIIIneHHoro o6opylonalnfl>> (2020-2022 rogr'r)>'

B pa6oTe BrrepBbre cQoprraynupoBaHbl, O6OCHOeaHrr v 3KCilepI4MgHTiLrIbHO

oTpa6oTaHbr: MafHeTpoHHbrfi clloco6 HaHeCeHI4s MHOTOCJIOfi sSlX KOMIIO3I4III4OHHbIX

rroKpbrTr4fi cr-Al-Co-Y c ynpannseMofi KoHIIeHTp a\I1llefi' COCTaBJI'IOUI4X SJIeM9HTOB'

onpeAeneHbr o[Tr4MaJlbHbIe pexI4MbI HaHeceHLIt KOMIIO3IIII14OHHbIX nOXprtruil;

onpeAeneHbr 3aKOHOMepHOCTT4 CTpyKTypHo-QasonoIX cocTotHnfi rouno3l4tu4OHHO|O

rroKphlrl4t Cr-Al-Co-Y; ycraHoBneHo BJu4tHI4e repMl4r{ecKofi o6pa6orxra Ha

.rpyntyp"o-Qa:onrre cocroflH us.u csoircrBa KoMno3I4III4oHHoro rloKpblrllq Cr-Al-Co-

Y.
creneur o6ocnoeaHHooTr,r vr AoaToBepHocTI'I pe3ynbTaToB, IIOJIyqeHHbIX B

pa6OTe, O6eCneqUBaeTCfl KOppeKTHOcTblo 14 CI4cTeMHOcTbro npoBeAeHHblX

laCcle.qOnasnit, BKIrcqarcuII4X paspa6Oucy MarHeTpOHHoro cnOco6a HaHeceHL{f

KOMIO3LTTIT4OHHOfO rroKpbrTr4fl cr-Al-co-Y, ttccle4oBaHLIIO efo cTpyKrypHo-Qa3oBofo

CocTo.f,Htlfl Lr CBoficTB, IIpuMeHeHI4eM Xopolxo anpo6I4poBaHH6IX e Qr'rsr'rxe

Ko HAeHcLIpOBaHHoTO COcTotHI4t O6IIeHayrIHbIX MeToAOB 14 CCneAO BaHI4'tI'

paspa6oragurrft MarHerpoHsufi cnoco6 saueceHl4fl MHorocnofiHblx norprtrufi

cr-Al-co-Y 0 yrpaBnreMofi KoHrleHTparluefi cocraBJlflrolqux 3JIeMeHroB crlofl



rro3BoJr.fleT Bbrpa6oTaTb vr peaJII43OBaTb Ha npaKTI4Ke TexHI4qecKI4e peueHl'Ifl'

ooecfleqr4Baroruue oo6rroAeHr4e rpe6oBaHr4ft, rlpeAbflBn.fleMblx K 3aurI4THbIM

loKpblTl4svr. flpaeraJlbHocTb IIpeAcTaBnteMbIX MeToAoB I4 IIoAXoAoB noATBepXAeHa B

SKorreprrMeHTairbHbrx ycxoBl,IflX' fAo 6rtnu onpeAeneHbl OIITI4MaIIbHbIe pe)KI4MbI

HaHeceHuf, KOMTIO3I4UI4OHHbIX noKpblTl4fi

ParpaoorarrHagopI4fI4HaJIbHaf,MeToA|KaHaHeceHI4'MHofocnoftHblxnoKpbITI4I4

cr-Al-co-Y perolreHAyeTc{ I( I4CIIOJIb3OBaHI4TO B TeXHOJIOTI4'f,X' yBenI4qI4BaIOUII4X

AOJ'rfoBeqHocTb (pecypc) AeTa nei4 V y3,'loB Ma1I]uH' llpn :ron'r B XoAe pacnblneHl4fl

rroKpbrTr.rfl 6rua [pr4MeHeHa cocTaBHat MI4[IeHb c Ma|HI4THbIMI4 BATaBKaMI4', KOTOpa'f,

MOXeT 6urt r4crroJlb3oBaHa KaK I',IHCTpyMeHT y[paB"IeHI{t cBoftcTBaMI4 noKpblTl4il' B

Ar4ccepraur4oHHori pa6ore [pr4BeAeHo' anpo6rapoBaHl4e fionyr{eHHblx pe3ynbraroB B

cep[I43KcIIepI4MeHToBuoIIpeAeIIeHbIoIITI{MaJIbHbIepeXI4MbIHaHeceHI4'
KOMTIO3ITUIIOHHOTO rIoKpbITI4q'

B AuccepraurroHH;ft pa6ore r4ccJreAoBaHbr crpyKrypHo-oa3oBble cocroflHl'lt 14

cBoficrBa KoMrro3r4rlr4oHHoro rroKpbrrr4r Cr-Al-Co-Y, a rarxe ycraHoBJIeHo BJTI4'HI{e

repntuuecrofi o6pa6orrra Ha CTpyKrypHo-QasoeHe cooTo'[Hl4f Lt csoficrea

KOMTIO3LIIIITOHHO| O [OKpbITuq cr-Al-co-Y'
Tarxe BrrepBble 6ru [peAJIOXe t pacqeTHo-3Kcllepl4u-eHralrurtfi MeTOA

rrpofHo3trpoBaHr4fl pecypca IIOKpbITI4fi I4 CXeMbI CTpOeHLIt lorpltrtlft' vrasauHulfi

MeToA MOXeT O6ecneqnTb BO3MOXHOCTb yBenI4rIeHI',It pecypca ryp6utt', IIO3BOJI'fl

ttaltnu onTI4MaJrbHoe coqeTaHl4e fpaAI4eHTa TOJIUII4HbI' Ha ocHoBe noJrIyqeHHbIX

AaHHbrx BO3MO)r(HO HaHeceHhe KOMIIO3LIIII4OHHbIX no rcpuru fi He paBHOMep HbiM CIIOeM'

a pasluunofi TOnIqlIHbI B 3aBI4CI4MOCTI4 OT 3OH MaKCI4MaIbHofo I43HOCa' oT

IIJI aHlrpyeM o f o cp o Ka 3 KCII JIy araIII4I{ MaTep rTura v't' D"

Crpyrryprrar,coAep}I(aTeJlbHaflIeJIocTHocTbLlBHyTpeHHeeeAI4HcTBo
Al4ccepTaullorruofipa6orrrIIoATBepXAaeTcfI4cIIoJIb3oBaHI4eMB3aI4MocBfl3aHHblX}1
egauNaoo6ycnoBJleHHblx lloKaaut.naft. llo xaNAoMy p€BAeny Al{c-cepra]g.vv cAer'IaHbI

BbrBoAbI, B KOTOpbIX CoAepxl4Tcf, KpI4TI4'IeCXI4ft aHaJILI3 Vr coocreeHFlOe MHeHI'Ie

coucrareilfl rro paacMarpl4BaeMbIM BonpocaM'

ocHosHrre pe3ynbTarbl Al{ccepTaIII4I4 AOCTaTOqHO UI4pOKO Ony6lnroBaHbl B

vg/Iaul,IflX, panoona"Ao"u"""r* Konrnrerorra IIo o6ecneqeguro KaIIeQTBa n csepe

oopaeoeaHur , tuy*t MHTaBO PK [nfl ly6nuraqnu pe3ynbraroB nayvHofi

AeflTeJrbHocTr.t, a TaKXe B peIIeH3I4pyeM6IX Sapy6exnrrx Hayr{HbIX XypHaJIax'

BxoAnrrlr4x n 6asy AaHHbIx S.";;; ; I.b of 
-slitnct' 

Paspa6orausstfi cnoco6

HaHeceHr4fl r43Hocoeroftroro [or(pbrrl4f, gautrauren rIareHTaMI4 na nso6pereuuq PK'

llpe4loxCeHHbIe MeroAI4qecKl4e IIoAXoltbI K I4ccneAoBaHIlrc crpyKrypHo-

QasonorococToflHl{.flLICsoficrsKOMIIO3I4III4OHHO|O[oKpblTl4tcr-Al-co-Y',
IlonyrreHHof0 HA OCHOBe paapa6oraHHofo CUOCO6a MafHeTpoHHOfO HaHeceHI4t

fIO3BOJI.flIOT:

1. llossrcnrr rlpol43BoAureJlbHocrb pacnbIJIeHI'Ifl

ycoBepueHcTBoBaTbTexHoJIofl4IoHaHeceHl4.f,KoMno3I4uI4oHHbIX

MarepI4aJIOB 14

norpuruil MeroAoM

Maf HeTpoHHOf O p aclbl JIeHI4tl ;

2. lpranaeHflTb nonyqeHHbre 3aBr,rcr4Mo srl4 A oueHI4Tb crpyKTypHste $arcroprt'

Aaorqrre MaKQr4Mzlllnrrfi BKnaA B SKCIInyaTaIIUOHHbIe csoficrea norprtrufr', a TaK)I(e



fro3BoJuT AaBaTb peKoMeHAa\Lrr4 no ycoBeplIeHcTBoBaHI4lO TeXHOJIOfl4l4 I'{HXeHepI'I14

rroBepxHocTt4;

3. Veeruqr4Tb pecypc JronaroK rasoryp6r.rHHblx ABl,IrareJleil ga cqer ttocrpoeHl'lt

3Kcnepr4MeHTaJrbHo-pacueruoro MeroAa, roroprtfi ro3Bolqer lnaittu onrI4MaJIbHoe

correraHr4e cocraBa norprrrnfi r4 rpaAI4eHTa ero paclpeAeJleHl4fl Ilo noBepxHocrl4

JIOTIATKI4.

MeroArr v rroAxoAbr, rrpeAJrolxeHHrle aBTopoM, 6ulu anpo6upoBaHll npvr

rroAfoToBKe r,r peur4sawrr4 trrr4poKofo a[IeKrpa 3KcnepI4MeHTaJIbHbIX npofpaMM,

cB.f,3aHHbrx c r4ccneAoBaHr4eM crpyKTypHo-Sasonoro cocrotHHt Lr csoilcre

Ko MrIo3I4IIrIo HHoro rlo Kp bITItr C r-Al- Co -Y.

llpuertnoJlHeHI'IuH?yu11o-"tcJIeAoBarelscr<ofipa6orrrnoAauHofiAl4cceprall}{l4
aBTop [porBr4n ce6g orBercrBeHHbIM, 4o6poconecrHblM Lr cnoco6urtv qerKo

orrpeAenr4rr u cQopMynr4poBarb rleJrr4 v 3a1aril4 I4ccneAoBareJleM, rcoroprtil yMeer

ocMbrcJrl4B arb vr aHanr43r{poBarb noJryqeHHble pe3ynbrarbl, otrpeAerqrr Heo6xoA!{Mble

MeroAbr rrccJreAoBaHlrfl. Xranrarul.ruosofi A.M. yAaJIocb rpaMorHo o6pa6orarr

nonyr{eHHbre pe3ynbrarbr. B xoAe Ar4ccepraul4oHHoro I,tccneAoBaHl4t aBTop ocBol"ltl

MHoxecrBo MeroAoB coBpeMeHHbrx r{ccJreAoeaHlafi. JIuqHufi BKnaA aBTopa s AaHuofi

p a6 ore flB rfler cfl. orlpeAeJltlo lr1l4 M.

Pesyruraru pa6oru BHeApeHbr B rrpol43BoAarBo AO dSMOHT)), B yqe6Hblfi

upoqeac (Darylrrera EcrecreeHHHx HayK vr rexuololufi HAO <Bocro'IHo-

KasaxcraHcrufi yHr{Bepc[Ter r4M. C.AvranNoJ]oBa)). lloly.reuu cneAyroull4e rIareHTbI

ua uso6pereHl4t:
- llareHr na raso6pereHr4e N35716, 3a.f,Brl. 03.04.21, ony6l. 17.06.22, Brol.

N924. Cnoco6 HaHeceHta.f, r43Hococroftroro noKpbITI4t Ha lcaponpouttltil c[,IaB.

XurrauruHoBa A.M., CKaKos M.K., fpa4o6oer A.B.;
- llareur Ha ra:o6pereHue J\b35713, salol. 03.04.21, ony6n. 17.06.22, Bron.

Ns24. Cnoco6 HaHeceHr4r KepaMr4qecKoro [oKpbITI4t Ha rnraHosrtfi cflraB.

XulraruuHoBa Ac.M., ArtoHqeea I.JI., llpoxopenKosa H,B., Ka64paxMaHoBa C.K.,

XumaruuHoBa Al.M., Tpoerlaeona A.B., A6rnes M.B', Pycar<ona A'B'
OcHoeurre pe3ynbrarbr Ar4cceprallraossoft pa6orrr anpo6npoBaHbI

Xnlxaurugosoft A.M. Ha 12 meN4yHapoAHbIX HayqHbIX ronQepenqhtx. Or-ra

rB,rrercr coaBTopoM 14 nayvHurx crarefi IIo reMe AI4ccepraIII4I4, BKJttoqafl. QTarbv B

xypuaJlax, IrHAeKcI4pyeMbIX e 6a3e Scopus u Web of Science.

V.Iurrrsar Bblluer43JroxeHHoe, crrr4Tato, rrro Al{ccepraul'IoHHa.[ pa6ora

XulraruuHosoft Acelr MuxafirosHH Ha reMy <llccleAoBaHl4e crpyKrypHo-

Qa:onoro cocrorHr4r vr csoftcre KoMrIo3I4III4oHHoro noKpblTirt Cr-Al-Co-Y>,
npeAcraBneHHat Ha coucKaHl4e creneHl4 AoKropa QulocoQrau (PhD) ro
crerrr4il,rbHocrr4 8D05301 - <@ugura> BbItIoJ'IHeHa Ha BbIcoKoM HayqHoM n

MeroAr4qecKoM ypoBHe 14 flpeAcraB,Trer co6oft 3aKoHr{eHHoe 14 caMocrotreJlbHoe

CI4 CTC MATI4I{E CKO C H AYq H O C LI CCJI EAO B AH I4E.

flo o6leuy ta coAep]KaHr4ro Ar4ccepraur4r orBerraer BceM rpe6onauurrra <flpanu,ra

lpflcyxAeHr,rf, yqeHbrx arerreHefi> KouureroM no o6ecrterleHl{Io Kar{ecrBa n cQepe

o6pa:oranvts. Mu:nucrepcrBa flpocnerqeuur Pecny6luru KasaxcraH coorBercrByer
rracflopry yxasaHHofi cneLII4aJ.IbHocrl4, r{To IIo3Bo,'Lfler eqI4Tarb coI,IcKareJIt

Xl.r,rxauruHoBa A.M. AocroiluttM I4QKoMofi creleuu AoKTopa Sr,r,roco$rau (PhD).



Ha ocHoBaHr4r4 Bbrruer,r3Jlo)I(eHHoro, peKoMeHAyro rIpeAcraBI4Tb

Ar,rccepaquoHHyro pa6ory xunraunHosofi Acell Mt4xaftIoeHrt K 3alul4Te V

xo4araffcrryo o rpucyn14eHl,Ir creIIeHI4 AoKropa QunocoSur'r (PhD) no

cne[LlaJlbHocrra 8D05 30 1 - <(Dugura>'

Oreqecrnennrrft nayvnstfi KoHcyJIbraHTt

Aol$op Qururco-wtareMartlqecnux HayKt

npoQeccoP
CKaKos M.K.


