
Orqer o ;ra6o:re Alrccepralll{oHnoro coBer:l

,{uccepraqraouuuft coBer trp,l,r HAO <KagHIzITY IIMeHII K.I'I.Caruaesa II0

c[equaJlbHoc'rtM (nanpannenmo troArolonru ra.upou):

6D070900-<.Meran:ryprur >/8D07 1104 -<MerannypruqecKas I{HxeHepI'It )),

6D070900-<MerannyrruqtSD0T)L}l <OSorarueHr{e IrorIe3HLIx plcKorlaeMblx))

6D071QQQ-<MarepuarroBeAeHrre 14 TexHoJIorI4t HoBbIx Marepl4arloe)/8D07103-

<MarcpzaloBeAeHl,Ie u I,IHKeHepI{rt >),

l. ,{annrre o Kon[qecTBe [poB€)AeHHbD( Zaceltauvit-l1 saceAaHuft.

2. Oauranuu, vtMs) orrrecrBo (npn ero nuruuuu) qJIeHoB At4ccepratllloHHoro coBera'

rloceruBlrrltx Meuee fIoJIoBlIrlibI sar:e4anufi : uer.

3. Cnncor AoKTopaHToB c yKa3ilHlrel{ opraHlr3u\krrl o6yveHur:

1 . flanryruesa XaHI,It Ypalraluenual - KasHI'ITY urraeu u K. 14. CarnaeBa

2.Ecuprcerenon Meup6er I{6parnMc)BIITI - KasHI'ITY I'IMeHI'I K. 14' Ca'rmaesa

3.yreiegoea Mepyepr JEprnuonua - HAO <<Bocro.rHo-KasaxcraHcr<raft rexur.r'IecKlafi yHI'IBepcHrer

vM.A.Cepur6aeua
4.O6aixepiru BeKsar Epy6afiyntr - K,asHtr{TY r.rMeHr,r K. Z. Caruaesa

5.Maxan6erona Barrurryn A1uuxaaoBHa - HAO IOxno-KasaxcraHcKlafi YuunepcllTer I{MeHI4l

M.O. Ayesona
6.Tacranona Afirua Ep6ynaronua - lKasHI4TY umesu K' I'1. Carnaeea

T.Eurvrasona I-ayxap EayrrpxauKbl3bl - X.agHI4TV I4MeHI4 K. tr4. Caruaeea

8.Kycnanon Xeqic6er BopaH6afiYnbl - K.asHI,ITY I4MSHI'I K. I'I. Caruaeea
g.Cipcenr6eron Typap Kycuauonn.l - Ki3HI,ITV uuenu K. I'1. Carnaersa

1 0.A6narar os l/rnnsc Ka6rulauruMynbl - KaIHI4TY I'IMoHI{ K. Z. Carn:aesa

11. Eaficepuxon BepAurp MeirupxaHynbr - KasHhTY I{MeHI{ K. I4. Czrrnaesa

4. Kparnnfi arHaJrrr3 Arrcceprauufr, paccnroTpeHHblx COBeTOM B TeqeHrre orrlerHolt'oKparnnfi arHaJIII3 AIICcepTaUufr, paccnroTpeHHblx CSBSTOM B TeqeHIIe oTrleTHolt'o

J\b ouo
AOKT,0paHTa

Teuarnrca pa6orrr IIIUQp tr
HAI{MEHOBAIIIE

CIleUIIa!'IbHOCTII

I flarlymena
Xanlffi
Ypar:raruenna

<llonyueuue u rIccJIeAoBaHI'Ie cBofi crB

HaH Ocrp'yKrypl,IpoBaHHbx
lonynpoBoAHI,IKOBbTx MarepllanoB I.nfl
rrprzMeHeHlrt B ceHcopHtx ycrpoft creax)

8D07103 -
<MarepualoBe)AeHI'Ie
I,I I,IHXEHEPI,I')).

2 Ecnprerenon
Mer.rp6er<

I46parurvroauv

Pa:pa6o'rxa rexHoJloruz nepepa6orxn
rrpoAyKTI,IBHbIX pacTBopoB KyqHoro
BbIrqeJIarTlIBAHVfl. MeAI',I CO CHr'IX{eHr'IeM

rpa4oo6pasoBaul,It [pLt xcllAKocrnofi
3KcrpaKuLIIr B ycnoBl'Iqx AxroraficKoro
fOKa

8D07204 -
<MerarrypruqecKat
IIHXeHepI4.fl)

J Vrerenona
Mepyepr
Eprunonna

< lft:pepar6orKa MeraJlJlypruIqecK[x IITJIaKoB

oBI4:HTIOBTOIO Ir MeAHOfo [poI43BOACTB I]

ycn oBI,Itx flepexoAa rc ycroft'runouy
pa3BI4TI4ro MeraJlnyprrlqecrofi orpacnpl )

8D07202 -
<Meralnyprzrt>

4 O6airepiu Bexsar
Epy6aftyrut

<flcryueuue nro4I,rSnqupoBaHHrIX
copr6euron Ha ocHoBe rlpllpoAHoro cblpbf,

Arrr Ia3BJrerIeHI,IJI ypaHa )

8D07204 -
<MeralryprIarrecKaq



rrHXeHepLIt)).

5 Vlaxau6eroea
iaxtrryn
AJr14 rr,txanosHa

<KouuerccHafl rlepepa6orrca npupoAHoro

oKcr4AHolo 14 TexHoreHHoro cyllQl4AHofo

uHHKCOAepXailIefo cblpbf MecropoxAeHl{t
Iflamus>i

8D07220 -
<Merzutlypruru.

6 Tacranona Afirua
Ep6y::taronna

Parpa6orra rexHoJlorull repepaoorKll
xBocroB o6oraulenus xpoMl'rroBbrx r4

MapraHIIeBbIX pyA c noJryqeHLIeM

o xarsrureft An.s [pol'I3BoAc'rl]a
(feppocu:ranoe

8D07204 -
<MerarrypruqecKae
rrHxeHepplt)

7 EurNlanosa
fayxap
BayrrpNauKbI3bI

Parpa6orxa rexnonorlIii HaHeceulrs

3alrllrrHbtx norpsrruft rIJIa3MeHHoro

SneKTponvTHOfO oKcI4AlIpOBaHI4t Ha

noBepxHOCTI4 aJIIOMI'IHVeBbIX CIIJTaBoB

8D07103 -
<MarepualoBeireHI,Ie
14 r,IHXeHepI{t)

8 I(ycuanon
Xeqic6ex
Bopalr6afiylrt

<Parpa6orKa LI LIccJIeAosaHPIe Al-
AorrlrpoBirHllc,ro SoroKararl ll3aropa Ha

ocHoBe SrTiCl3 c Anofinrruu
coKaraJrl43arcrpaMl4 4m :$(lerrrleHofi
OqI4CTKI'I BOALI Z [OnyqeHI'ItI BOAOpOAa)

8D07103 -
<Matepr,IanoBe,[eHLIe
I'I I'IHXCHEPIq).

9 Capcenrberor
Typap
Kycvanonuu

P arpa6 or:ra rexuo Jlorvwt u3n' re'reuus
coeAlrHeull it wuo6us. B Irpoqecce
lpoIr3BOACTBia TeTpaxnopula TUITAHa

6D070900 -
<<Meraruyprur>>

l0 A6raKaros Wnssc
Ka6rutauruMyJIbI

<IrlccreAoeaulte lyrefi co3raHvq
OTCqECTEEHHOIO ZIJIIOMIIHIIEBOf O-JII4TUEBOIO

CIIJIABA)

8D07103
<Marepna,roBeAeHI,Ie

H r4HXeHepI4t)

1l Baftcepnron
Eepauxp
Mefiupxanylu

I4ccneAosaHue nyreft co3llzlHl{t
oreqecTBeHH0ro npenpefa

8D07103 -
<Marepua,roBeAeHI4e

r4 LrHxeHepv.f,)

4.1 Analnr r.r"t"*u pa6orrr Ilanryurenoft X.V. <<IlolyueHrre II [ccJreAoBaH[e csorficts

rraHocrpyKTyprrpoBaHHbrx rroJryrrpoBoAHrrKoBbrx MareplraJroB AJrff rrprrMeHeHrlff B CeHCOl',Hbrx

ycrpoficrnax)), [peAcraBJreHHoft na coucKaHrre cre[eHrr AoKTopa i[u,locorfnu (PhD) no

cleulraJrbHocrn 8D07103 - <<MarepuaJroBoAeHlre n uHil(eHepnq)).

Teruarzxa Aanuofi Hayr{Ho-ktccneloBareJrtcxofi pa6orrr HaxoALITct Ha crblKe raKl4x aKTyanbHbIX

HayqHbrx HarrpaBneHuit, Kax HaHorexu()Jror[I{, MarepI4uIrIoBeAeH[e, ceHcopl'IKa u 6uoueAzql'IHa'

Ocnonnofi (for<yc pa6orrr HarrpaBJrerr Hia parpa6offiy BhIcoKorIyBcrBI'ITenbHbD( ceHcopHbx

ycrpoftcrn, [crroJrb3yroutrx HaHocTpyKTypupoBaHHbre noJ]yIrpoBoAH]rKoBbIe MaTepfiulnbr - oKct4.4

q"rrnu (zno) vr ero KoMrro3r4r c oKoLTAOM rparpeua (znolGo). Axryanluocrs esl6peruuofi

TeMarI4KI,I olpeAenterct crpeMr4TeJrbHbrM pa3BI4TIreM oGlacrn ceHcopHblx TexHoJlorl'Ifi, a laxxe

ueo6xoAr,rlrocTbro co3AaHr4s ceHcopoB HoBOfo [oKOIeHA"s c IIOBbIIIIeHHbIMI'I XapaKTepI4CTltKaMI{

ceJIeKTI'IBHocrI4, qyBcrBilTeJIbHocrLI u 6r'rcrp'cg eitcr.sufl"

Conperraenuble Bbr3oBrr s o6racr[ MeA]rqvHbr, gKorroruu ]I npoMblllnennofi 6egonacuocrra

rpe6yror paspa6orrz rrHHoBarILtoHHrJX ceHcopHblx peureuzfi IjIl[. pauuefi nI4afHo(lTl'IKl4

za6oresaluia; MoHI4TopIIHra 6zouapKepoB, KoHTponq OocTaBa cpeAbl u AeTeKUI{u onacHblx

BeulecrB. Oco6enHo BaxHbrM HarrpaBmeHueM tBJlf,erc.t oo3AaHVe ceHcopoB An.s 6uouaprlepoe,

TaKr4x KaK CD44 rpaHcueu6paHHoro rJrIIKorIporeuIHa) cBt3aHHoro c pa3[LltIHbIMI4

SHKSJIOTIIq9CIKIIMII ga6Onenanus6r4. Onpe4eleHIae CD44 C nrrcOrofi TOrIHocTblo vr

qyBCTBIITenbHocTbIO flBIseTCq K1toqerBblM 3JIeMeHToM pannefi AI'IafHocTIlKI4t vl

nepcoHaJrr,r3r4poBaHHoii lnneAuquuu. Pa6,ora HanpaBneHa uer paapa6orKy OTIToBOJIOKOHHO|O CeHCOpa



^nfr 
AereKrlr{ur CD44, rrro orpaxaer MexAr4cIIunnI4HapHbI[ xapaKTep I{ccJIeAoBaHI4fl vr ero

MeAr4rIr4HCKyIO 3HarIUMOCTb.

flpuueueHue HagocrpyKrypr4poBaHHoro ZnO, o6laAatoulero yHI4KanbHbIMI4 Qn:uxo-

xr,rMl,rqegKlrrr{r4 CSOfiCrearvrlI (nrZpOKtUI :fanpeIqenUaJl 3OHa, BIICOKIUI nOABIIXHOCTT nOCurelefi

3ap4a,6orunras y.uenluar floBepxHocrr,), 4elaet ero oco6eHHo rlepc[eKTI4BHbIM Ant ceHcopHbrx

npunoxenufi. ZnOIGO-t<oMrro3r.rrLr yrlr.rJrrrBalor $ynrUuonallbHocrb Marepl{anoB 3a cqer

cr4HeprervqecKofo erf$erra, ynyqruar qyBcrBl4TenbHoclb I,I ceJIeKTI4BHocrb ceHcopoB ga cqdr

rvro4usuquponauuofi N,rop$onorran z 4erf errH ofi crpyrryp u'
llpone4€ungft nareurnrrfi analu3 rr lrrilJrr4qrre rlareHTa PK noArnepxAalor opI'IrI4HaJIbHocrb 14

lpaKTI,IqeCKyrc 3HaqI4MOCTb IIOn1rtIeHHbnr pe3ynbTaTolB, a TaKXe srrcolc4ft nOTeHUI'Ian

KoMMepII[ anvlarrvrzl palpa6oranHbrx ceHoopoB.

Taxuu o6pra:Orrl, TeMarI,IKa AllCcepTaUpronHofi pa6OrU flBnAeTcfl axrya'tluofi'

Me)r(Ar4crlunluuapuofi vt [paKTLIqecKu opl4eHrIlpoeaHHofr. llOlyueuHsle pe3ynbTaTbl

CnoCO6CrnyrO'l pellleHlllo eaXuoft l:IayqHo-Texnra'IeCrOfi 3aI.A'qyI CO3'4aHI'Irc HOBbIx

BbrcoKorryBcrBrrrenbHbrx cegcopgbrx nrlar$opnr Ha ocHoBe HaHocrpyKTypLIpoBaHHbD(

noJryrrpoBoAHt{KoB. 3ro orrpuBaer rrepcleKT[Bbl AJLI ux BHeApeH]It B MeAuq]IHe, aRaJrkrrvrqecrofr

xvMvlLL 3KOJIOI| I,Iqe cKoM MOHI'ITOpI'IHIe u oM exHbIX OTpacn'ux'

Cnssr TeMaTITKIt Al{ccepTallun C HaIIpaBIeHaqMu pa3BlrTllfl HayKIrt KoTOpbIe

c{oplrupoBaHbr Bsrcllrefi HayrIHO-Texnu.recrcofi rcovruccuefi npu flpanurenbcTBe

fecuyO"rrnrcu.KaraxcraH B coorBercrBrlr[ c rryHKToM 3 crarru 18 3arcona t'O HayKe" u (ulu)

rocyAapcrBeHHbrMrr [porpaMMaMlr.
Telraruxa Allcceprallr'ronuofi pa6orrt <Cznteg u

HaHOCTpyKTypI4poIlaHHbIX [onynpoBoAHI.IKOBbIX MaTepIIaJIOB n',ntl co3AaHI{t

BblcoKoqyBcrBlrreJrbHbt:x ceHcopFtbrx lrcrpoficre>) Harlpj[Mylo coorBercrByer npI4opI{TerHbIM

HarrpaBJreHLItM HafIHo-TeXHoJIOrIIqecKoIo pa3BvI'Ivrfl', yrnepx4enHrrna BrIcuefr HayqHO-

,a""""e"nofi r<ounccueftnpu llpannrenrcrne Pecny6nrxn KasaxcraH B coorBercrB[kr c TIyHKTOM

3 crarrz 18 3arona Pecrry6nnr<lr Kagaxc'ran <O uayxe>'
pa6ora ooorHocr4Tct co cneAyrour,rMrr nprroplrrera.Nlkt: 1. Parluona,rsuoe ucrIoJIL3oRaHI4e

lprrpoAHblx pecypooB, BKJIIoqzuI BoAHbIe pec:/pobl, reoJlorvlo' nepepa6orKy cblpbt I{ [poAyKUI4to' a

TaKXe SHepfeTI4KI4

Paspa6orra ceHcopHslx ycrpoftcTB rra orcHoBe HaHOCrpyKTypI4pOBaHHbIX MaTepI{iLrIoB Nlonter

6rrrt r,rcnoJrb3oBaHa AJrr SKOnOrUqecKoro MOHr.rropLIHra --- ollpeAeneHl'It 3ilrpt3HfIOIqUX BeIIIecrB

B Bo3Ayxe, BoAe I{ iloqBe, rITo cnoco6crnyer o6ecne.renlllo 3KoJlorraqecxofi 6egonacsocrr4 u

ycrofivueoMy I,IcrIoJIb3oBaHIrIo npupoAH bIX pecypcoB'

3.4oponre 11acerre1vrfl, BKJrIoqat Qyu,qarraoHlaJrbHbre I'I [puKnaAHble I4ccJIeAoBaHI'r'f, n o6nacru

MeALIIIHHII I,r (f aprr,raqeBrllKrr

[ucceprau]aoHHzur pa6ora opr{eHTr,rpoBaHur Ha co3AaHLIe 6uocencopoB AluI panueft .uuarHocrLIKI4

sa6oresaH1aft, B qacruocrr.r Ans AereKrlr4rr oHKoMapKepa CD44. 3ro HanpaBJIeHIre cnoco6creyer

pa3Br.{Tl{ro nepcoHtrnr4:rapoeaHuofi MeAr,rIII4HbI, ycxopeunofi AI4 arHocrl'IKe h rloBbIIIreH}rIo

eo$errunnocrr4 JreqeHr{r, irro coorBercrByer 3aAaqaM ITO ynyqlIeHI'IIO 3AOpOBbq HaceIreHldfl' Vr

pa3BI,ITLIIO MeAIIqI.THCKIAX rexnolorr',rft .

I4u(f oprvraqu oHHbre lr TeJreKoMMyHlrKarIu:oHH.bre TexHoJIOfI4LI

ZcnonrgonaHlre orrroBoJroKoHHbrx ceHcopoB I4 LIHTerpaI{ufl trx c qzQponsnvrz nnartfopM'aMu rn'^

Ar4CTaHUr4OHHOro MOHr4TOpr4Hra oTKpb,rBaeT BO3MOXHOCTI4 !.nfl pa3BLlTr4fl' I{HTeJIJIeKTyanbHbIX

ceHcopHbrx ct4creM " 
qr6po"ofr ueAuuunbl, rITo coorBr:rcrByer HarIpaBJreHpIIo qu$ponn:aqnu

gKoHoMLtKIa lr o6uecrB,a.

@yu4aueuruulbuble HayrHbre I'IccneAoBaHI'It
pa6ora BKJrroqaer [3yrreHue (byn.ua:vrenrzurr,HbrX csoftcre HaHocrpyKTypl'IpoBaHHbrx MarepuIuroB,

rrccJreAoBaHl,Ie MexaHLI3MoB B3al4MloAeiicrsus 6uouoleryl c nonynpoBoAHl{KoBbIM14

rroBepxHoc rflMkr, qro BHocr,rr BKnaA B piBBI4TI4e tp'yuAarueHTaJlbHblx z:aanui't s o6racru

HaHOTeXHOltOtttft, MaTepI{ZrnOBeAeHI4fl, dtu:lrueCxoit xuxruu I'I 3JIeKTpoHI4KII'

uccJleroBaHue cnoficrs



Cssss c rocyAapcrBeHnbrMrr [porpaMMaMz: llocylapcrBen]Hafl rlporpaMMa pa3BIrrI'It o6pasonautlr

r,r HayKrr pecuy6nurul KaraxcraH rta 202021025 rolrr -- ,qllccepra\r4s' coorBercrByer uensM IIo

crr{MynrrpoBaE1l{ro Hayqgbrx trccJreAoBaHuft, opuenu{poBa}Inbx Ha rlpaKTl{qecKoe rIpI'IMeHeHI'Ie I,T

KoMMepIII4anI,I3aIIuto, B ToM qLIcJle e o611acrl4 6zoueApIUprI{bI I4 HaHoTexno:roruft'

Haqnosalrlrafl crpalerl,Lfl IIuOpoBU3eIryrn (<<l{nQponoft Ka'raxcran)) - pe3ynbrarbl pa6orlt'

oco6enno B qacrr,r oIrroBoJIoKoHHbD( CeHCOpOB I,I AIICTaHIII4OHHOTO MOHI',ITOpI{Hra' coorBercrBylor

3aAarraMIIoBHeApeH]IIOI,IHTeJIJIeKTyanbHbIX)'CrpoftcrsB3ApaBOoxpaIIeHI'IeI'IsKoJIorI'IIo'
Ananlls ypoBHf BHeApeHrrf pByJrbTaroB AlrccepTallnM B npaKTIIqeCKyIo AeqTejlbHocrr' flo

pe3ynbTaTaM ,AI4ccepTaIIIroHHbIX IlccneAoBarrzft ony6luKOBaHO 19 pa6or, u3 HIIX: I crat'as' s

v3*a14tflX,r,rHAeKgr4pyeMbrx e 6a3ax AaHHbIX ISCOpUS n web of science (nona:arelb npoueHrHJlb IIo

Citescore 6olee Zi6l"1; 4 crarru B vgralr4trx, peKoMeHlIOBaHHbIX Kourarerou lo o6ecuerleHl4lo

KaqecrBa n ctfepe HayKLr r{ Bbrcruero o6pasonauusMnuuct'epcrBa HayKI{ lI Bblcl[efo ooparoranux

pecuy6nur<" K**"ru" u 15 pa6orrr n c6opuzrax MeX,uyr{apoAHblx U Pecny6nI4KaHCKlIx Ha}nIHO-

npaKTllqecrux xon$ePenqufi .

llo:ryveu rareHr na l,r:o6pereHl4e A6f/nlun X.A., fpulenro JI'B', Ke4pyr E'IO'' fla'lrytueea

X.y. <Cnoco6 noryua""n Sororararr4Tr{qocKr,r aKrIrBHbIx ropolIrKoB oKcIrAa III4HKa) Nb35707'

sHA. I 0.06 .2022, 3arIBKa Ns 2021 10249,

4.2 Attat]Igl3 TeMarrrKr{ Arrcceprnrluonsofi paoorrr EcnprerenoBa M.lI. <Ilepepaoorrca

pacTBopoB lKyrlHoro BbIIqeJIaquBaH[q MeAII co cHI'IxeHIreM rcpa4oO6pa3oBaHI'Is npu

xuArcocrnoft SKcTpaKIIIIS B ycJroB1lqr: AmroraficnOrO IOKa>, 1rpeAcTaBJIeHnofr Ha

corrcmaHrre "t"rr.ri" AoKTopa Qunocor{uu (PhD) ro crequaJrlHocrlr 8D07204

<<Mera;urypr FrecKafl rrHlr(eHeprrn).
BycrroeurxycrofiuuBolopocTil[prgl43ggAcTBaxaroArroftMeAI,IBKasaxcraHeI1IMvlpa,

oAnoft r,r3 aKTyzrnrnefiurr.rx 3aAaq ocra€rcg u3BreqeHple MeAI{ ras 6eAHrx pacrBopoB K) rHOrO

Bbr[Ierarru BarryrtL, HaKorrJreHHbrx rrpr4 rrepepa6orKe oKlloJreHHbIX 14 cMeIxaHHbIX MeAHbIX pyA'

ocooyro cJro)KHOCTb npeAcTaBnfleT cTal\r4s )KIIIKOcTHOft ercrparqvvl, HA XOrOpoii B IpI4CyTCTBIIII

CorryTCTByIo11U4x lpr.IrueCefi, raK[X KaK rpeuuufr, MapraHeII u nanta1luit' na6lroAaercq

""ra".""*roe 
o6paronanue rrlex(fa3HLln Sruylt'cufi (rcpa,rra), IpI'IBOA'Iq]IX K IIOTepe 3KCTpal'eHTa'

cHr,rxenilro rr3BJrerreHr{r MeAr,r u yxyAIrIeHI,IIo Kaqecrna {lasonoro pil3Aene:Hus' 3ru Herarr'IBHbIe

flBreH][rAexeI'oAHO IpI4BOAST K 3HarIr4Te.rIbHb,IM TexHoJrorlrrrecKuM lI SKOHOMrrqecKI{M norepqNl'

,{nx pe[re""" .qurr"ofi npzrna4Holi Ilpo6-rreMbl B II{ccepTaIIuu pazpa6oTaH KoMtIJIeKc

HayqHo o6ocuonanHbrx pelxeuufi to cHaxeHlrro o6pasoeauvfl KpaILa u orITlrMIl3aIIU[ Xr'IAKOCrnoft

SKCTpaKIII..ILI M9AI,I. flponegeu TepMOAI'IHaLru'Iecrzfi aHan[3 IIoBeAeHI'It npzuecefi B BOAHrIX

cr{creMax u vrx BrrwtHr,r{ Ha npoqeccbr Qationoro nsarlrvIogeficrB}It. VcranosreHo' qro xpenauufi

cuoco6crnye:l o6pasonauuro ronrroraAo" 14 releo6parurrx coe4rEneunfi, F,auan.uit' I'I3MeHfler

Kr4cJIorHocTb cpeAbl., a MapraHeII cHlt'IXaeT eS(perrunuocrr sKcrpafeHToB' BrrqsrteHa

3aKoHoMepHocrb (foprraupon aHI4s. rpytrFlopa3Aent.t"r* 6to tu rpaHI4Ue opfaHllqecrcoit' u noAsofi

Qas,u rtx poJlb B florepe l.le4rara sKcrpa]leHTia'
pa:pafiorauHafl TexHoJrofr4r BKrrroqiaer npLrMeHeHI4e Ivro4ulpuq[poBaHHbx gKcrpzileuToB

ceprr Acoiga (M5640, M5774), Kpa,qoroAaBn-flIolqeft ,uo6asru CR60 I'I KoaryntHta POLYPACS-

30, uo:nolsFoulux cHlr3rrTb o6s€rvr KpaAa nt 3,2 paza u iloBbICI4Tb CTeleHb I43Bner{eH[t MeAI4 AO

98,84 %. llpeanox(eHa MeToAIIKa A6OIII4STKI4 KpaAa r1r:nrpz$yrTpoBaHlleM' o6ecneuuBaro1laf,

pa3AeneHl,Ie (fa:rr Ha rpI4 KoMIIoHeHTa:i opraHvuecKylo, BoAHyIo vt rnepgyro' flpone4en

gKcrrepr{MegT rro BJr}rrHtrro KoHrIeHTpaIdLII,I gKcrpitreHTon 14 Ao6asor ua o6reu KpaAa, I43BJIeqeHve

MeArI r ycroiiwnoctr Sas.
flo pe:ylrTaTaru npone4dnnrrx na6,oparopHblx u yr<pyuu€HHblx uctstrasnir paspa6oraHa

TexHoJlofl4qecKilfl cxeMa SX-EW, aAailTl4poB aH1afl' noA ycnoBvrs' Arcroraficroro fOKa'

Ilpe4loxeuu peKoMeHAaIII,IH no ee [poMbIIIIneHHgMy BHeApeHuIo c yuerou cocTaBa

npoAyKTr.rBHr,rx pacTBOpOB r.r BO3MOXHOCTeft Aeft cTBylolllello o6opy4onanur.

Pe3ynrrarrr AIaCCepTaIIraoHnOft pa6orrr AMeIoT BtDKHoe npaKTI'IqecKOe 3HaqeHVe g:ls'

rIoBbIIueHl,rt rexHI4Ko-3KoHoMl4rrecKI4x rloKa3areneft lruApoMerzlnnypruqecKl'IX npoIr3Bo'ucrB'

coKpa1geHllt noTepb sKCTpareHT a vI .vrenu, a TaKXe ylyuueHvs 3KOnOIuqecKIIX UOra:arelefi'



floragana Bo3MoxHocrb rrpr{MeHeHru npe4loNeuuofi TexHoJIorI4Ir Ha Apyrl4x o6rerrax c

aHaJrornqHbIMI4 ycnoB vflMvt nepepa6orrz.

Cnsb reMarr{Krr Arrcceprarluru c Ha[paBJreHIrsMI{ pa3BI{TIIfl IIayKIIT KoTopble

cQopvrnpoBaHbr Bucmeft HayrrHo-Texnnqecrcoft mopruccueft npn ilpanntelbcrBe
Pecny6.rruru KagaxcraH B coorBercrBurr c nyHKToM 3 c'rarru 18 3arcona t'O nayrcett u (u.rrn)

rocyAapcrBeHHBrMr.r 1rporpaMMaMrr. 'ferr,taruxa nt4ccepralltlu coorBercrByer rlplzoplrrerHblM

HanpaBneHurNr HayKr4, c$opirazpoeaHFrbrM Bucurefi lFIayqHo-Texnraqecrofi rovuccuefi rIpLI

Ilpannremcrse Pecny6luxu Kasaxcrau B rloorBercrBkrut c ryHKroM 3 crarsz 18 3aroHa <O

HayKe)), a r,rMeHHo: <Srororus, oKpyxarouas cpeAa I,I paquonanbHoe rlpltpoAorloJlb3oBaHlle)).

Tar<xe pa6o1a orHoclrrcr K crrerllraJrlr3rrpoBannoMy HafrHoMy HarIpaBJIeHilIo <fny6orax

nepepa6orKa MIaHep anbHbrx r4 opranl4qecKl4x pecypcoB ).
O6racrs HccneAoBaHl4.t{ rlaccuQltqvpyerct

VluxuunpuHf Mareppl ar'Ioe ; Merallypruq ).
KaK <I4nNnuupunr v rexHoJIOrIrIr,

,{uccepraquoHnaspa6ora BbrnoJr[reua B paMKax cne,{yfotrlux HayqHblx [poeKToB:

AP14871587 <Paspa6orKa KoMr,nerclrofi rexHoJrol't4l{ cHl,rx(eHux rpagoo6puBoBaHllt npu

xt4 AKo crn ofi ot<ctpar<q vftr Me 1.r4 >> (20222024 rr. ) ;

ARl9175411 <Parpa6orKa rexFronoDrr4 uurenc}.ItpuKallull npoUecca 3neKrponu3a ilpv

npor43BoAcrBe KaroAHofi neAu> (20232025 rr.);
BR21881939 <Pa:pa6orKa pecyFrcoc6eperarorrlkrx slHepforeHepllpyloulllx rexHonorkrr4 /J.Its

fOpHO-MeTannypruqeCKoIO KoMIIJIeKCa u CO3iAaHLIe LIHHOBaIIIIoUHOIO r4ElKr HtIpLrHfOBOIo IIeHTpa)

(2023-2025 rr.).
Ana,rus ypoBHq BHeApeHLIq pe3yJIbTaToB AuccepTaUIIu B IIpaKTIIqecKyH)

Aes.reirbHocrr. llo pauynututau pa6our ony6.nuronauo 8 HayqHbIX ctarefi, BKJIroqat 2 cTarsu e

xypHilnax, BxoAtulrx n6a:y Webof Sciience (Ql u Q2), I crarblo n 6ase Scopus (npoqenru'rs 41

o ), 4 crarbg B xypHzrnax, peKoMeHAoB,aHHI,D( KOKCOH MHBO PK, ra 1 crarrro B Marepl4anirx

rcou(fepenqnn. flonyreHo [onoxr{reJrbHoe pemeHlle Ha rlareHr Ha uso6perenze Ns 2052410449']-

or 03 . 06.20 24 r o 1La. I4zqaua uoHorpa$ulr :

genyruraHona T.A., Ecuprereuon M.I4., Maurtp6ar:na K.K., Mepru6aee E'C' Ycroftqneoe

pa3B1Tile rr.rApoMer4nn:ypfr{t4 MeArr - npI4HUIdnbI I4 TexHo.Ilorvtu cHkr>KeHu.a rpa4oo6pa3oBaHlrfl npLr

xrrAKocrHofi srcrparuvtrMeAn. -2024. - 136 c. ISBN 97E.-601-08-4140-6.

Taxuu o6faroru, npeAnoxeHHbre B pa6ore pe[reu]It LIMeIor BbIcoKyIo cre[eHb Hayrnofi u

npaxruuecxoli 3Haql,IMocrlr t4 flBJITK)Tcr aKTyanbHbIM BKnaAoM B pa3BI4TpIe rexHoJlorl'Ipr

xr,rAKocrHofi 3xcrparqvil4Me4r4 c Mr,rHr4Mr43an\uefi oKoJIofI4qecKlrx I4 npol'I3BoAcrBeHHbIX rlorepb.

4.3 Arrann3 TeMarupu pa6orrr YrereHosoft M.ll. <Ilepepa6orKa MerarryprnqecKux

rrrJIaKOB CBI{HII9BSpg II MeAHOro IIpOu3BoAcTB B ycJloBlrflx llepexoAa K ycroiivunovry

pa3Brrrrrro MeraJrJryprn.recmoil orpacJrlD), rrpeAcraBJreHnoft Ha corrcKalrrre crerleHrr AoKTopa

Qnroco$un (PhD) no 8D07202 - <<Me:rarrmyprrrn).

Teuarmra AaHnofi HayqHo-r4ccreAoBar:mcrofi pa6oru HaxoAI4Tcs Ha crblKe raKux

aKTyanbHbrx rrayqHbrx HarrpaBneHufi, rax Merannyprvtr, lvareputaJloBeAeHl4e L HoBbIe Marepl'{anbl'

OcnoeHofi $oryc pa6oru HarrpaBneH nil nepepa6orKy MerilnnyprllqecKl4x IrIrIaKoB cBI4HIIoBoro t4

MeAHoro upopr3BoAcrB KaK BKJTaA B r(ocrr{x(eHlrt Kpylonofi sronoMlrKe B Merannyprzqecxofr

orpacnr{. Axryalrnocm nu6panuofi TeMarrrKrr o6yclouena neo6xoAnuocrbro BHeApeHI4t

etf (ferrzenux rexHolorzfi lepepa6orrn lvleTaJlnypruqecKl'Ix IIIJIaKOB, qTo cooTBeTc'IByer

crparerr4qecKlrM HaIILroHilJIbHbIM rrpr4opl4TeraM KasaxcraHa no o6ecneqeuuro aroloruqecxofr

6esonacuocrll, rroBbrlreHr4ro pecypcuofi s{l(ferrunnocrtr v peur:a3arJprlz KoHuenuuv <:eleuo[
gKoHoMr{Krr>. Kpornre roro, AaHHoe HarrpaBJIeHLIe cornacyerct c Crpareruefi AocrI'IXeHI4t

yrnepoAHoft nefirpalbHocrr,r Pecuy6m,rrcr.I Kzsaxcran Ao 2060 roAa. I4cnonb3oBaHl'Ie rexHoreHHbx

orxoAoB MerarrnypruqecKr,rx rrpelrrprrlr]rfi crpanrr, TaKLltx KaK rrrllaKv cBraHIIoBoro H MeAHoro

rrpoLr3BoAcrBa, rrrflnonyqeHus noBbrx Marepr{anoB c 3aAaHHsrNlu ceoftcrBaMl4 rlpeAcraBnser r;o6ofi

gaxurtfi IIIaf B perxeHl,Iu aKTyiLTbHbIX TeXHOJIOn4qecKI4x 3An.Aq, cTotlqux l]epel

rrpoMblluJleHnocrblo KagaxcraHa.

flpo6nrerraa yTIIJIIr3aIIraIl MeTaJInypII{qecKI,Ix IuJIaKc)n, aKTyanbHa Bo BceM MI4pe. flepepa6orra



MeTannypry{qe,cKr.rx IIIJIaKSB tIO3BOIseT yM9HLIII'IT6 O6SeMbI 3ipqopoHeHl4fi Vl cnUI3IITI [OTpe6HOCTb

B [epB[rrH6rx pecypczx, qTo flB1r1eTcfl I]axIlbIM IIIa1.6M K KpyroBofi aronouuKe ]I ycTofirluBoMy

pipBr.rTr4lo. llpe4lolaelrar TexHolorl{qecKaq CXeMa KoMIIneKcHoft nepepa6orKl4

MeTturnyprntregKlrx 1TJIaKOB CBI4HIIOBOTO I{ MeAHOllo [poI'I3BoAcTB' IIpeAycMaTpHBaer

[epBoHaqaIbHOe BbIUIenar{[BaHile oCIaTOTIHbIX KOHUeHTpaIII4ft IIeHHbIX KoMrIoHeHToB' c

uocneayrorqefi flepepa6oTKofi U CI4HTe3 rtoBblx KepaM]LItIeCKI{X MaTepl',IanoB MHOIOIIeJIeBOIO

Ha3HarreHu, lr3 cMecll MeriurnypruqecKr,r.K rruraKoB H flp[poAHoro cbrpbs B BrrAe lpaHyn, Ta6JreroK,

6lOKOn, nero-KflpflIlqa, flJII,ITKI'I. B pe3'FnbTaTe peanl'I3allllu CxeMbI IIpOHcxoA]IT ocBo6oXAeHI{e

3eMeJIbHbIXyqacTKoBoTHaKoIIJIeHHbIXnpoMlbIIIueHHbIXoTxoAoB,qToIIo3BoJIqeTuclolb3oBaTbt{X

An.f, cenbcKox03rft cTBeHHbrx uenefi , cTpoI4TeIbcTBA hnu peKpeaqI4oHHbIX 3OH'

MexAracqunJrr4rrapHocrr pa6offil [o,ATBepx [aeTot!' [cloIIb3oBaHI4eM IIII{poKofo Ha6opa

Qrasvro-xzuuqecKllx MeToAoB: peHTlegocrpyKrypHblft aII;IJII'I3 (XRD)' MeroAbI oAHoBpeMeHHoro

repMurrecKofg aHaJII{3a (repMorpaBl'IMerpl4;7 A"6O.p.HUXzrnbHbIft repMrrrecKkri4 alunr3) (TGA /

DTA), onrr.rqecKa.f, MprKpOCKOnr4s (oM) I4 pacrpoBat 3IIerKrpoHHaq MLIKpOCKOIII4q (sEM)' raKer

rrporpaMMHofo O6ecleqenuq HSC 9 AJLf, pacrleTa TepMoAlIH€lMIIqecKI4X peaKUHfi II [ocTpoeHl4e

AuafpaMM Merannyprr4qecKr4x npoqeccoB, ftaKeT nporpalvIMHOIO O6eclleqe:Hvr'- Solidworks Flow

Simulation AJrs MoAenr.rpoBaHl,It npoqe0ca :rKcTpy3I'II4. I'ilccneAosaHue HaIIpaBJIeHo He ToJIbKo Ha

oynaauenranbHoe rIoHlrMaHI4e flpoqeccoB IIepepa6JIOTKI4 llIJIaKoB' HO I4 Ha co3AaH[e TexHoJIOf[U',

rrpr4MeHlrMofi B Maclura6ax orpacnfi. v -
Tarurra o6pa:oru, TeMaTI4Ka AI4CcepTaIIUonnCrft pa6OTbI flBJIfleTCA aKTyaJIbHOlI'

r4HHoBarluoHHofi r4 rrpaKTr.rqecKl,I op[eHrfil]oB;HHofr. fl..ry'renHble pe3ynbrarbl cnoco6crBylor

perrreHrrro Ba)KHofi 3KoJlorl{qecKoft LI TexHoJIOTI'IqeCKofi ga aqfi - 
Ilepepa6oTKa MeTaJInypfI'IqeCKux

rrIJraKoB cBLrHrIoBofo 14 MeAHoro [pol,r3BoAcrB, BKJltoqarcqefi Aoll3BJleqeHve ocrarorlHblx

KoHrleHTpaqufi UeHHbIx KoMloHeHToB (Pb, Cu, Zn) u nocneAyloulee vCIIoJIb3oBaHIle IIIIaKOBOIo

ocTaTKa B CI4HTe3e HOBbIX KepaMI4qecKI',IX MaTeprrzlJroB'

flpoee4eunbrfi rrareHTHbrft a1urvr3 v HArr4qhre IIarelFITa PK noAreepxAalor opI',IfI'IHanbHOCTL

vr npaKT[qeCKyIo 3HaqI,IMOCTb IIOnyqeHHbIx pe3ynbT€lToB' a TaKXe BLIcoKI'Ift IIoTeHIII4an

KOMMepq[aJrtr3alu4rr
cnssr TeMaTrrKrr AHCCepTauuII c HaIIpaBJ{eHIIflMlI pa3BIrTIIfl HayKII' KOTOpbIe

coopMupoBaHblBrrcruefiHaytIHo-TexHlIqecKoftKoMl|ccl{efiflpuflpaulrrel}'cTBe
pecnydlrarcu KaraxcraH B coorBercrrlHrr ,c ryHKToM 3 cTarru 18 3arcona "O uayKe" u (unu)

f ocyAapcrBeHHbIMIr rrpof paMMaMrI'

Teua Ar4cceprarinoinofi pa6orbr corcrBercrByer mpuopl4rerHoMy HarIpaBJIeHvIro pl3Bvrrvrs'

HayKr,r (paqlloHanbHoe lIcfloJIb3OBaHI{e) IIp]IpoAHbIX pec)/pcoB, B TOM qI4CJIe BOAHbx pecypcoB'

reonorus, lepepa6orKa, HoBbre Marepn,anbr 14 TexHoJrorh'tu,1e3oflacHble I43AeIMA v KoHcrpyKIII4Ir)'

o6nacru uccneAoBaHr4fl B cooTBe'I'cTBIII{ c Knaccu$zraroporrl Hayr{HbIX HanpaBneHl4ii

(I4HXHHr.rp vtilr r4TexHoJrorllv;ZIH>KLLH:1.IpI{HI] MaTep[anoB; Merallyprur>'

[uicepraur4ogHarr pa6ora BbrrroJrHr.racb B paMKil( Ha) rHo-]IccJIeAoBareJIbcKI'Ix upoeKToB'

tpunaucrapyel,Gx MuuucrepcTBoM HayKI'I LI Bblcluero o6palonauu{ Pecuy6nraru Kagaxctan:

- rpaHroBoe SranaHczpoBaHrae n:ayqHbrx I4cc.rIeAoEaHVfi AP05134733 <Paspa6orr<a

TeXHoJIorI4I,I[onyqeHI4sHoBblXKepaMuqecKI,IXMaTl3pI,IaJIoBHaocHoBeoTeqecTBeHHo|o
IIpI4poAHoro Cblpbt 14: TexHoIeHHbIX orxo4,oB Merannyprur{ecKIrx npeAnpuqrufi KagaxcTaHa) Ha

2018 - 2020 rclls;
.IpaHToBoe(pruarrcupoBaHl4eMoJIoAbxyIIeHbIx(XacfutIIbIM)AP22682987<Pa:pa6otra

qlr$poBoro [po]I3BOAcTBa flgpe.{oBblX KepaMI4qecKvIX MaTepI'IaJIOB' CIaHTe3[poBaHHbIX vI3

npapoAHoro cbrpbr t4 rronylpoAyKroB rtserHoil Merzlnnypf rlvI>> Ha2024 - 2026 rou'L

Analur ypoBHfl BHeApeHr.Is pe3yJIbTaTOE AIICCepTaIIII[ B [paKTuqecKyIO

AeflTeJrbHOCrs. flo pe3yJrbTaTaM A[CCepTa.IILIOHHbIX plccneAoBaHufi ony6nuKoBaHo l5 pa6or', us

Hr{x: 3 crarru B }BAaH}I.f,x, t"4"*a,"pyeMbx s 6a3ax AaHHbx Scopus u Web of Science

(iloKa3aTe[6 rrporleHT]rJlb IIo Citescore 6onee 35%); lJ ctarrr'I B tls aHuflX, peKoMeHAoBaHHbIX

Koruurerou uo o6ecnerreHr.rro KaqecrBa B c$epe HayKIr I4 Bblc[rero o6pa:onaunfl' MkrnucrepcrBa



HayKr{ r4 Bbrcrrrero o6pa3oBaHr4q Pec[y6nr4Klr Ka3axcraH I,I ',1 pa6ot e c6opnuxax MexAyHapoAHbIX

ra Pecny6:ruKaHcKl4x HayqHo-npaKTI'IqecKI4x routf epenuufi '

floryren rrareur Ha rrorre3uyro MoAerrb P : Ilb 5394 PK or 25.09.2020 <Cnoco6 nolyuenur

rpaHynr,rpoBaHHoro Hocr,rreJur Anr Kariltll3aropa)) lI noAau rIareHT Ha I'I3o6pereH[e per' HoMep

3irsBKr,r 202410968.1, or 11.11.2024 <cnoco6 yBenrrreHur MexaHnrrecKo[ rpotlHocrl4 KepaMI'IKI'I)

(ua cra.rrau sKcneprl{3bt no cyuecrBy).
4.4 Atratm3 TeMaruKu pa6orsr O6gircepiN{ E.E. <llo,ryrreHrre uoAu$nqupoBaHHr,Ix

copdeuron Ha ocnoBe llpupoAHoro clblpbfl AJIfl II3BJIeqeHuq ypaHD>t IIpeAcTaBJIennofi na

coucKaHrre creneHu ao*topu Qn.rrocorfun (PhD) ro creqrraJrbHocrll 8D07204

<<MeramyprnrrecKafl rrHxeHeprrn).
Teruarlma Aauuofi HayqHo-ucc.fleAoBarenrcrofi pa6oru HaxoAurcq Ha rlepeceqeHl'II4

aKTyaJrbHbrx FranpaBneuufi conpevrennoii HayKI4: TexHoJIoII4LI oqI4crKI4 xI4AKlrx paAI4oaKTI4BHbIX

orxoAoB, xvtMv;r cop6euron, rexHo:rorpnr{ n(lpepa6orrv rexHoreHHofo cblpb{. OcHoeHofi Qoryc

HccneAoBaHr.rr HarrpaBneH Ha parpa6otr<'F Hll3Ko3arpaurofi v e$tfexrunnofi TexHoJloruu

rrao4nrfr.rUl,IpoBiurll{ flpupoAHblx M]IHepanoB -- IIeonI{Ta rI uryur}ITa - 
c Uenbro co3AaHils

nrrcoroe(ft[eKTr.rBHbrx cop6enron .4JIr r.r3Breqe]Hfis ypaHa I,I3 pacrBopoB c HI'I3K]IM coIepxaHI'IeM

ypaIIa.
Arrya:6Hocrs nu6pauuoro HanpaB rrouvffi o6yc:roe:rena pacrylllrrMlr uacrura6amz

ypauO4o6uur.r, oCo6eHHO B Ka3axCraHe, IAe IIpI1MeHfle1Cs MSTOA IIOA3eMHofo cKBaXI'IHHoIo

uirqaout"1,a1rvrfl (IICB), coupoBoxAaroquiics o6paeonarr[eM 3HaqI'ITeJIbHbx o6s€Ntos x{I4AKrIx

orxoAoB c KoHlleHrpaqueft ypaHa or 0,01 Ao 10 rur/Au3. Onluctra raKllx pacTBopoB rpe6yer

rrpr{MeHeHvr AocryrrHbrx rr Bocnpor43BoArrMblx cop6quoHEIEIX Marepl4ar'Ion, cnoco6uux o6ecnequrr

BbrcoKylo : tf ([r errr,reHo crb npl4 MI'IHI4MaJ'IIH bI]( 3 arparax'
Hayunat HoBkr3Ha pa6omr 3axnroqaercr B I4cnoJrb3oBaHI4Ir $ocSopnslx lIIJraKoB

TexHoreHHbx orxoAon QocQopuofo [po]r3rroAcrBa - 
I] KarlecrBe MoAl'Itfuraropon npl4poAHbx

cop6euron. Ourony ruJraKoB cocraBflr{er BoJIJIacroHrI't v Qoc(fopco4epxalq}Ie coeAI'IHeHVs'

o6na,qarcqpre BbrcoKofi arrueHocrrrc B o'lHollreHprr4 ypalnn-IloHoB. flpone4eHuafl aKrvRalJxfr

rrrJraKoB n r<ap6onarsofi u xnopu4uofi cpe,4ax ro3BolqeT (popuupoearb ropl4crylo crpyKrypy'

4erfelcru KapKaca v 3aKperrn"ti 6ytt*tlrroHaJrbHble rpytlubl, ycvnvB'afl. cop6uuonulle csoftc'rsa

ueonr4ra kr rrryHr-r.rTa. Patynurutor c'raJra paspa6orra HOBrIX rnep4osasulur sKcTpareHTOB'

cop6uuouuag errarocrl KoropbD( Aocrllraer 38 Ivrr/r no ypitHy'

Taxxe n pa6ore puCrrotp"na npo6:reMa pefeuepallrla cop6enron. Bneperre LIccJIeAoBaH

MexaHr43M 4ecop6quu ypaHa c [crroJrb3oBa.Hr4eM rap6ouara le.arpkrs., [pI4 KoropoM Aocrl'IrHyra

:$$erilnnuocrs Ao 70%.3ro oTKpbrBiaer Bo3MoxEtocTII !'nfl IloBropHofo npIIMeHeHI4t

*oa"4"qrapoBaHHofo ilryHr[Ta, rroBbrrrriu sK:oHoMLIqecKyrc Ilenecoo6pa:uocrb rexHoJlofrlll'

MeNAr,rcqurrn"rruprroart pa6oru [oATBepxAaerol{ IlcIroJIb3oBaHI{eM IlrllpoKoro na6opa

$usnro-xltMllqecKl,Ix MeToAoB: penrreno,Qa3oBoro v ZK-cuerrpocKolr4qecKofo aH.urul3a)

&anupyrorqeil elerrpounofi MlrKpocKorrulr, xI,IMItqecKIrx MeroAoB KoHTpon.fl. I'Icc:re.4osauue

HanpaBneHo rre roJrbno "u Qyn4ar,,lenlzurbrroe noHuMallue lpoqeccoB lro4u$zralrl4l4, Ho 14 Ha

co3AaHr4e TexHo Jror[u, [pI4MeHIrrUo fr s lracurra6 ax oTpacJII{.

Taruu o6pa:,Onr, TeMaTI,IKa AI4CCepTaIIraouHoft pa6Otr flBnfleTCfl artyalruOfr'

rrHHoBarlrronnoft ut npaKTr.rqecKr,r opfioHrrlponaunoft. flonyreunrre pe3yJlbrarbl clloco6crnytor

perrreHr,rrc naxnofi sKoJrorl,rqecrofi u rexHoJrofl4qecrofi :ra1aqv 
- 

I43BJIeqeHvs' WaIJa I,I3 xI{AKI4x

OTXO.{OB C IICIOJIb3OBaHLISM HeAopOTLIX 14 ACICTyIIHbIX MaTepnU}nOB M9CTHOTO IIpOI4CXOXAeHU', t{To

r4Meer 3Haqlllenbnrrft norenqvan Atur BHe,ApeHIrg e aroN4Hofi rIpoMr,IIUJreHHocrI4 14 B cl'IcreMe

paArraIILI oHnofi 6esonacuocrll.
cnssr TeMaTrrKrr ArrccepTarlwr C HarrpaBfleHusMn pa3BIITIrfl HayKII' KOTOpbIe

cQopvrupoBaHbr Brrcmefi HayrrH0-Te:rHn.IeCKOfi rcorruccueft IIpu ilpanHre.nbcTBe
pecny6".rurra KasaxclaH B coorBercrerrn c TIyHKToM 3 ,crarsn 18 3arcona ttO uayre" r'r (lrnu)

f ocyAapcTBeHHbIMIr rlpof paMMaMIr.

Teua Ar,rcceprauraonnofi pa6orH coorBercrByer npI{opLITerHoMy HarlpaBneHr4ro pa3Bkr'Ir4s'

HayKr,r <3ronorras, oKpyxaroqiur cpeAa r4 lrarluoHanbHoe npI4poAorIoJIb3oBaHI{e>; cooTBeTcrByeT



c[eq[an]I3l4poBaHHoMy HafIHoMy HaIIpaBIIeH[Io <fny6iorar uepepa6orra MrHepaJIbHbIx vI

opraH[qecKl{x pecypcoB)) HaII[oHaJIbHoIo HayrlHoro cOBeTa Up]I fIpaB]ITeIIbCTBe PeCUy6nurZ

KasaxcraH
O6nacrr r4ccneAoBaHr4r B coolBerc'rBr4r4 c KnaccuSl4KaropoM Hayr{HbIX HarIpaBJreHI4I4

<lzluxuuup vHf r4TexHoJrofrl 14; kIH)KLIHrapl.IHf l\4aTepuanoB; I\4era'uyprur>'

[ucceprau]roHHarr pa6ora BbrrroJrHi{iracb B pavlKax rlpoeKTa rlpofpaMMHo-IlereBoro

lp[nanczpoBailvr.fl, Har{Hbrx r,rccneAoBaHuit <<Pazpa6otra TexHo[oru]I CeJIeKTLIBHOTO II3BJIeqeHI',LI

ypaHavr.IIpoAyKTI{BHbIxpacTBopoBypaHoBoro[poI,I3BoAcTBac[pI{MeHeHI4eM
rvro4r,rQuqrapoBaHHblx rprpoAHblx t"r,.p''o'- Ha 201'8-2020 r.r'; <Paspa6orxa cnoco6oe

rvro4u(pnqupoBaHr4r rrpr4poAHblx copSeurcx An II3B-reqeHnt ypaKA c ucIIoJIb3oBaHI4eM

rexHoreuHoro cblpb.f, )) ua 2020-2022 n'
Anall6 ypoBHs BHeApeHutI pe3yJIbTaToB AllccepTaqlru B IIpaKTIIqecKyIO

AeflTeJrbHOCE. IIo pe3ynbTaTaM AI,ICCepTaIIIIOHHbIX LtccJleAoBaHuir otty6smKoBaHo 14 pa6oy us

nux: 6 cTaTbt B vrJ/(at{I1flx. t4HAeKcIIpyeMbIx rt 6asaxAaHHLLK Scopus u Web of Science (nora:are;rs

lporleHTunr no Citescore 6o:ree 35%);2 c11'arsu B v31a1nflx, peKoMeHAoBaHHbIX Konurerou no

o6ecueqeruro Kaqecrna n csepe HayKr,r H Bbrolrero o6pa:.nauusMunucrepcrBa HayKr4 r't Br,rclllefo

o6paronaunr Pecny6nnrri K*u*.ru' v 6 pa6omI n c6opnraxax Mex4yuapoAHblx uI

Pecuy6nuralrcKl'Ix Hayruo-rpaKrl'IqecKux rou(pepeulllIft '

llo:ry'reuu [areHTbI na u:o6pereHI{e:

- KeHxaluee 8.K., Cyprcona T.IO., Be,pruH6aeea A.H.,,{OCrrrr{6aeea3'[,', gyrrraanoea M T 
'

A64ur<epuu B.E. Ilarenr na ra:o6pereHl4e <duoco6 LI3BrIerIeHv fl, ypaHa cop6qr'refi>) Ne 2019/0116'l

Ns 34401;
- Kenxanuen 8.K., Cyprona T.[O., Iiepr<un6aeB4,{.H., A64urepzM E'E" EcraNaosa A'M'',

ASvrar E.8., Eexraes M.E. flarenr ua uro6peTeHl',Ie <llnoco6 II3BJIeqeHus ypaEa I43 BOAHbIX

pacrBopoB)) J\tl 202 1/0255.1 Ns 357 47'

4.5 Ananu3 TeMaTrrKr.r pa6Oru MaxaH6eroeoii E'A' <<KOUnleKcHas uepepadorrca

11prrpoAHgro oKcIIAHoro *r TexHOfeH[Ioro cylrsngHoro UIIHKcoAep)KaIIIero cblpbq

Mecropolr(Aeuuq llraJrKrrp)rrrpeAcraBJreHHoft na corrcKarrne creneHrr AoKTopa Qllnocorfuu

(PhD) no o6paronarenurofi [porpaMMe8iD07220 - <<Meranlyprnr))' 
^rrrarrrr,^ qvr\rqn,''. -

Teiuarura 4aHuoil HayqHo-r,rccJreAoBareJrtcrofi pa6oru [ocBtIIIeHa peIxeHI4IO aKTyiuIbHoI4

npo6lelrrr rroBbrrueHr4ro e$tperu4IlHOCTLI v erolcl|raqecrofi ycrofiunnocru rouuercsofi

nepepa6orKr,r TpyAHoO6Orarurraofi qunrcoA€;pxtolll€fo cblpbq, BKJIIOqaJI KaK np[poAHble oKcI4AHbre

pyAbr, raK I,I TexHo1egllrre cyns$uAuble orxoAhl PY,qu MecTopoXAeH[t LlItuIKIlt'

B ycnonzrx LrcToIIIenr,Lr nErroAocTyIIHbIX pec;ypcoB I'I pocTa o6reN{os TexHoreHHbIX

HaKorrJreHr4fi, pa^:pa6oTKa KOMIIJIeKCHbIX TexHOJIOIUfi n':pepa6oTKll cTaHoBt4Tct npuoprarernofi

gaAaqefr Ant fopHo-MeTannypluqecKor6 KoMIIJIeKca KmaxCraga' OUuqUrelssOfi OCO6eugOcrr'rO

MecTopoxA ilHlIA ABrrfleTcr [pucyTCTBLIe PYAax 3HaqI4:leJIbHOfo .IIO 50 % coAepxaHl4e B HI4x

KpeMH$eMa. Kopeunar cynrtfuAgtu{ pyAa oTHocI{Tcs K TpyAnoo6orarraurru n SloraqzoHHbu

o6oraqenueM u3 py,qbr n rlnurosufi KOIIIIeIITpaT 
"r"n"*ua* 

s,77yo III4HKa' a B CBUHIIOFiH%I 56oh' B

xBocTax o6orarqenra fr, MACCAKOTOp6IX OOCTUIBJITST He MeHee 0,9 r na 1 r py4u' [epexoAI'IT 23o/o zn

n 44YoPb. C xBocTaMr.r o6oraUleUnr Cynrtf a4HOfi pyArr repseTct TaKxe Becb KpeMHe3eM' XeJIe3O'

Kporr,re Tofo, cToI4T npo6:renla roN'rn.nexcHoft uetrlepa6orru oruclennoft PYlst 3Tofo

MecropoxA e1v$.) coAepxaqefi I Zn u Pb 3-3,8oh, 40''50%SiO, ' ?ru pyAbl IIpaKrIIqecKII He

nepepa6arrrnarorcfl n BbrBo3srcr B orBaJrt;r vrvr uepepa6arrrBarorct coBMecrHo c cynb(bl{AHofi

pyAofi, wy/IrIIaflTeM caMbIM IIOKa3aTeJIII o6orauleuus..ltlcxolis II3 gToro B HacTotnlee BpeMq Ant

KoMrrJreKcHofi nepepa6orru oKLIcJIeHHCTfi p;i4n, xBocToB 'o6oraulenrafl pyAbl lllalrns aKTyaJIbHbIM

fl',,seTcfl co3AaHrIe HOeofi TexHoJloI[]I co 3HaqIrTeJIbHbltM yBeII'IqeHHeM II3BJIeqe]fl:trfl B Ueneeofi

npoAyKTHeToJIbKoocHoBHbIxMeTaJIJIoB'HoI,IHepyAHoroKoMIIoHeHTa.KpeMHe3eMa.
BnepnueA)l'-MecTopoxAeHI,I'Illarrrra.gcpaBHIITeJIbI|onpoaHaJIII3I|poBaHbI

oco$ennocTrr flepepa6orrn AByx pa3JIIITIH6IX 11O [pnpoAe TSIIOB IIIIHKcoAepICatrIero cblpbs:

rrpr{poAHoro oKctrAHoro tr TexHofeHHOrO Cy'nrou4ttollo ilpol4cxo}K4eHl4fl"



pa:pa6oraHa rexHoJrorr4qecKa.fl cxeMa KoMrrJreKcrrofi olexrporepMuqecrofi nepepa6orru

oKrrcJreHHbrx rlr{HKcoAepxarqux pyA Mecropo}KAeullfl Illarlrcus Ir xBocroB o6oraqenur cyll4ra'quofi

pyAbr c oAHoBpeMeHHbM flolytreHr,reM KpeMHr,rcrrrx tleppocrlJlaBoB I4 III'IHKOBbX Bo3roHoB c

iauenofi AeQI,Iquruoft cralruofi cTpyxKI'I Ha MalHerl,Irosndi KoHIIeHrpar

Ha ocnosaHr,rll gKclepr4MeHTaJlblro nonyrreHHbx MareMarI'IqecKI'Ix uoAelefi o[peAe]reHbr

orrrr{M€urbHbre rexHoJrorr4qecK[e napaMerptt (xorHuecrBo KoKca, crarbHofr crpyxKl{, crelleHb

3aMeHbI Xene3a 4e@nqurnofi cra,rrHofi cTpyxffit4 Ha ;KeJIe3O MafHeTI'ITOBOfo rouqeHrpara)

noJryreHr{r us orracnennofi PYlu IJLIall:ua, XBocToB o6oralqeHus PYAu V YIx cnecefr

tfeppocunnqlr.f, Mapo1 FeSi25, FeSi45 I4 Bo3roHoB, co4epxalqrx lzn u Pb 35,5-39'5%o', npu

lr3BJIeqeHI,ILI B oIIJIaB 75-85 o/o ]KpAM:FIvfl II B BC|3IOHil 9S-99o1'o III'IHKa lI cBIIHIIa'

flpoeegeHu y*pynrr.nro - na6oparollHbre r4crlbrr,a1r4s.3neKTporepuzqecrofi nepepa6orxz

xBocroB u cy6(fra4nofi py4ofr y"tu"o"n."o, "to 
npz o6pzrsoBaH:au Seppocunqat MapKu FeSi45

MaKcrlMaJrbHiur crefieHr, u3BlelreHlre KpeMHtIi[ B crIJIaB (83-86%) [poucxoAl4T rIpI4 nJIaBKe xBocroB

lr py*brB npr,rcyrcrBrau MarHerr{ToBoro KoHqeHTparu. ior,t.o""r, coAepxau[e Ao 3l % Zn u l0'l
Pb, usnneraerc.f, He Menee 98 - 99% sTlIX MelluuIJIoB'

Css:s TeMaTIIKII AIIccepTaIIuu rC HIIIPaB.11SHUnMn pa3BHTUn HayKIrt KoTopble

csopvrupoBaHblBntcrrreftHayrlHo-TexHlrqecrcofrrcouuccraeftrlpuflpanure,ll'cTBe
pecny6,ruru Ka:axcraH B coorBercrBrrr{ cr [yrrKToM 3 crarsll 18 3arcona "O nayrce" u (unn)

rocyAapcTBeHHbrMr[ [porpaMMaMrr'
coornercrBlre [puop]rTeTaM Har,IHo-ltexHoJIOr]IqecKoIO pa3BLlrv-s PK

Tenrarur<a pa6orrr rroJrHOCTbIO COO'l'BeTcTByeT IIpnopI{TeTHbIM HaIIpaBneHvIflM HayKlI v

TexHOJrOrr4r{, yrnepx4euurrv Brrcruefi Ha'FqHo-rexnprqercrofi rouuccuefi npl4 flpanure'nscree

Pecuy6nr.rxu Ka:axcrau (n coorrercrBl,Ir C n.3 cr. 18 3axoua <o nayre>>):

1. Paqnonalruoe ucIIOJIb3OBaIliue ilpupoAHbD( pecypcoB, IeoJIoII4t' cblpbe u

rrpoAyKIIlIt
2. I,Iccne4orarrue HanpaBn.eHo HA IIOBbIIIICHI,IE IIOJIHOTbI }I3BJIEqEHI4' IIHHKA'

Mr4Hr4Mrd3aur4lo florepb v BoBJreqeHr,e rexHoI'eHHbIX HaKorl.:reluit' s SKoHoMl4secrzfi o6opor' c

trcnonb3o BaHr.reM HepyAHoro TeJra MecTOp oxAeHI4q Llla.nxprs.

3. Pa6ora oxBaTbrBaeT KaK IIpUKJIaAHbIe acIIeKTbI TeXHOJIOTTII4' TaK u

QynaarnrenraJrbHbre r,rccJreAoBaHUx Qaroarrx llpeBpalue]fluit u IIOBeAeHI{' KOMIIOHeHTOB B ycJIOBlItx

BbICOKI4X TeMrlepaTyp.

Cnsgl c rocyAapcrBeHHbIMI4 nporpaMMaMlr

[uccepraU[oHl{aq pa6o1a Bblllo.rlH.f,t1ocb 11o IIene]BoMy npofpaMMHol'ry tfuuaHcI4poBaHIIIo

IIo TeMe <Paapa6orxa KOUnlercrnoft TexHOJIOrUld nepepa6orru rpy,uuoo6ofaTllMblx

rrolrr4MeTarrluqecKl,Ix pyA rraecropoN4enuif lllanxrntl ut Xaftperr'r> B paMKax IIpoIpaMMbI

BF:lg777l71 <paspa6orra [pr,rHrl]rrrr4zrJrbrro HoBbrx rerxnolorufi lcor"rnnerclroft nepepa6orxr'r

norrr4MeraJrnru..*o'ro cbrpbs) ia2023-rl-025 r. uo AoroBopy Jt 35 or 16 uroH.f, 2023 r- rueNlv Pffl

Ha IIXB <Hauuosa:rbHbrM rleHTpOM IIO xotuulexcnofi nepepa6orre MLIHepaJIbHofo cblpt'fl

pecny6nur[ KasaxcraH)) r{ Koulrrerorvr [poMbrrrrJreHHOCTLI MuuucrepcrBa TIpOMbIITIJIeHHOCTI{ 14

crpol,ITenbcrna Pecny6nuru Kagaxcran

Ananus ypoBHfl BHeApeHI,tlfl pe3yJIbTaToB AnccepTarlnu B IIpaKT[qecKyIo

AesTeJIbHoCrr. Pery,u'TaTbl AlrccepTalluonnofi pa6orrr [pomJIII BcecTopoHHIOIo HayqHyIO

anpo6aqr.rrc rr AeMOHCTprrpyroT srrcoKuft ,ypoBeHL uydluxauuonnoft aKTIIBHOCTII:

Ony6.nuroeano 16 HayqIrbIX pa6or, B'Krroqas:

- 6 crarefi B Mex(AyHapoAHbrx r43,AAIil4flX,IIHAeKCI4pyeMbIx e 6a3ax Scopus u web of Science

(nora:arenb rporleHr"oi tto CiteScore or 2l go 77oli), rlro ro,urBepxAaer MexAyHapoAHoe

lplr3uarrue uccneAosaHufi ;

- 9 nY6nuraqufi e c6oPuurax MeN4ynapoAHbIX u Pecny6nI'IKaHcKI'lx HayqHo-[paKTl4qecKrrx

rconQepeuqufi;
flolyveu rareHr ua raso6pererll{e i\b 36683 KZ, or 05.04.2024. <Cnoco6 nepepa6o'rru

BbrcoKoKpeMHllcrbrx cynrftu4nrrx cBI'IHIIoBO - III{HKoBbD( pyA D



flpe,qloxeHHirrrexHoloflr.f, AJUr rrepepa6orru qllrrKcoAep)Kaulllx pyA MeCTOpOXAeIT[f,

IIIamcIIs tr xBocToB 6s61anlen[r, TaKXe MOXeT I IM aHaItc)TIIIHrX O6terroe Ka3axcraldav cTpaH

cl{f ' 
^n rranvqrrrre flL - ,a6oru ilorIHoOTL'IoTaruu o6pa:ou, TeMaTrrKa u coAepxaHl4e ALICCepTaUI4OHHOI'I p

cooTBeTcTByror rpe6oBaHI,ItM, IlpeAbtBnteMblM K pa6oTaNI' BbIHOCI',IMbM Ha col4cKaHue cre]IeHI{

AoKropa Srnoco$rra (PhD) uo o6paronarenbHoft rpofpaMMe 8D07220 - <Merannyprrs)'

4.6 Auaills TeMaTrrKrr AI;ICCeIlTaU"o"ttoft paoorrr Tacranona A'E' <<Paspa6orra

TSXHSJIOTIILI uepepa6Orrcu xBocTOB o6o1a1leu11s xpOMIIToBbIx v MapraHIIeBbIx pyA c

rroJlyqeHlrat o*utitilefi A.11s [poll3Bo.Dlcrnra Qeppoc[JIaBoB))' [peAcTaB"Iennofi Ha colrcKaHlre

cTereHn AoKTopa {unocoQur (PhD) ro crequarlbH0cTlr 8D07204 - <<Mera;rflypfuqecKaq

nHrrceHepHfl)>.
@eppocnnarnoe [poI,I3BoAcTBo sB;1telc.f, BeAyIIIeft oTpacnbrc lopHo-MeTzulnyprlaqecKofo

KOMlJreKca Ka3axcrana, nocKonbKy fiasupyercr 11pe:xAe Bcefo Ha ygraK2lnbHbrx 3anacax

xpoMr,rToBbrx LI MapfaI{UeBbIX PYA. Xorjfl Kasaxcras no yTBepxAeHHbIM 3anacaM xpoMIIToBbIx I{

MaptaHrleBbrx pyA B Mr4poBoM pefiruure 3aH[MaeT cooTBeTcTBylouee BTOpOe II qeTBepToe' Ho I{x

AO6lrqa B rrpexHr'rx uacurra6ax ofpaHiltll4BileTcs cHlIXeHI4eM KaqecTBa I',{ ycnoxHeHI'IeM lopHo-

TexH[rrecKlrx ycnoB]Ifi parpa6orrz pyanoro rlblpbt' IIpu conpeMeHlrbrx reMrlax Ao6bItM cblpbeBbx

pecypcoB xpoMlrToBbx r,r MapraHIIeBbX py! XBaTI,IT TOJIbKO HA lnrDrlaftruue 30-35 neT' B CB'3I{

r4crorrleHl{eM 3arracoB 6orarrrx xpoMzToBrbrx kr Maprar[IeBbIX pyA Bce 6olluree BHI4MaHue

o6paqaror Ha ce6s. rexHofeHHEIe MI4HepaJIbHbIe o6pa:oranu'n, o6pasyrcuuecr npil ux

o6orauleHuu. 3a [epuoA eKcrlJlya-Iaquu LI3BecTHbIx KpyrIHbIX uecro-pox'qeuufi TaKI4x KaK

[yftepcafi " 
e*Nup 

'.4o""oo.o loKa, Vrurarrru 3 X.aftpen'rcKoro foKa CKOIII4JIOCb AecflTKI4

Mr,rJIJ'IoHoB T.HH x;ocroB o6oraqeHlrfl xpolvlllToBbx PYI ll HecKotlbKo MI'IJIJII'I.H.B T.HH xBocroB

MapIaHIIeBbIxpyA.XorgncooTBeTcTByIouII,KIIIJIaMOBIepXaHVe
oKcLIAa xpoMa rc 32o/o a MapraHIIa Ao i 6 %o ux cloxHoft

TexHoJlofu.Iecro[ saAa.refi. Bo ecex uccJle!,oBa HbIX oKa3aTeJII{

IIO r43BJreqeHI{Io oKcLIAa xpoMa I{ MapIaHIIa:la cqeT e(f$eprnnnolo IlpllMelgie]g,vfl rpaBI4TaII[O]lHOIo

o6oraulenur c npeABapr{TeJrbHbrM pa3Ae.IIeHr'.teM rlrJraMoBbrx xBocroB Ha y3K}Ie KJIaccbI KpyrlHocrpl c

flonfIeHLIeM cooTBeTc'rBytoqux MeJlKoltuc11'epgHb111 KoHltI{q}IoHHbx KoHIIeHTpaToB' 3a cqeT 6olee

TOHKO;O no46Opa peXIIMHbIX llapaMelpoe pa6oru oTca4oqHblx MaIIIIIH I4 KoHIIeHTpaIlaoHHbIX

croJIoB rIpI4 pa6oTe c MenKoAl{CIIepcHbIM14

IITJIaMoBrIMLI xBocraMu' [ttt' uepepa6orKl'I Me

MapfaHIIeBbIX KOHqeHTparoB pa3pa6oTttHa rexH

c lrcrIoJIb3OBaH[e HoBOfo yrMBe]pc c]rolrlero e3ftcrofo

-flBJlflBllreroct rIpHpoAHt'IM g cblpbeM Xa'rnar

HHoro s6ttuzu craHuI4I4 3v6a rofi o6n o6xura

KoMIIO3I,IquOHHblx XpoMI'IToBbIX II MapraHI{eBbIX oKaTb]IIIefr c (fnrOcyrollll4Ml4 KoMloHeHTaMa' B

ToM rrr,rcre xeJle3rlcrbtMll ALIaroM vITaMll,rro]cIacriul lI JIefKoIrJIaBKa'I ero crpyKTypa cnoco6crnyer n

.urarra3oHe Ao 1000 oc o6pasonauur

xpoMLITOBbX oKarbIIIIaX) nttu re.l'eu6t

[annrefiuree rIoBblIIreHLIe reM[eparypu o6l

B CTpyKType o6oxx(eHHblx XpOMLITOBIJX Zt M

cBr3yroilIero 3HaqI{TeJrbHo tIoBbrIrraroIIIHX rrx MexaH}rqecKylo [porIHOCTb I4 ynrruarcilIl4e I4X

Tex'oJro'r'rrecK[e cBoficrBa Anr uocneAyroureft r4x TIJIaBK]I Ha (beppoclrJlaBbr'

flnr peuren ux npo6neMbr rro flepepil6orKlr orBzurbHbrx MeJIKO.4I{CnepcHbrx xpoMIrroBbIX I',I

MapraHIIeBbIX IIIJIaM6BbIX XBocToB B AI'ICcep'raIII4OHHOii pa6ore pa:pa6oran KoMIIJIeKa HayqHo-

o6OcnoeaHHrrx peureuufi IIO fpaBUTiaIILIC)HFIOMy O6OnaUlenurc TeXHOTeHHbIX XpOMI4TOBbIX V

MapIaHIIeBbIXoTXoAoBcnpeABapI,IT0JIbH'bD(il3pa3AejIeHI,I'Hay3KI4eKJIaccbIKpyIIHocTI4c
loCneAyIoqLIM clIHTe3OM KoMIIO3I1I{I'IOHHbD( o6oNXennrx xpoMI'IToBbIx V MapraHIIeBbD(

oxarrrureft vt ux nJraBKr,r Ha crarrAaprgble N,IapKlI (feppocunanon' Blrnonneunue

TepMoAl4HaMr4rrecKue pactreTbl rap6o'repvt[qecKofo BoccTaHOBJIeHI4t ocHoBHbIX KOMIIOIIeHTOB



KoMrlo3prrlr{oHltbrx xpoMnroBbrx I{ Mapfi}HlleBbrx oKarbl[teiii rIoKa3aJIu Bo3MoxHocrb ilonyqeHl4t

ooorBercrBylouux BblcoKoyrneporl{crblx $eppocnnaros.
YrpynHeuno-na6oparopHbre LrccJreloBaHut no TIJIaBKe KoMIIo3I4UI{oHHIIX o0oxxeHHblx

xpoMr.,rroBbx vt MapraurleBbrx oxarrrureft rIoAT.BepAttJIlI Bo3MoxHocrb rlonyqeHl'It

coorBercrByroqnx ifeppocnnaroB, yAonnerBoptrcull4x orrirlecrBeHHbru v cranlLaprau Kura.s u

fepvranrara, KyAa B ocHoBHoM 3Kcnoprr4prylorc.s $eppocnnaen AO (THK <Kasxpolr>>. Ha ocnone

gKcrreprzMeHTaJrbHbrx llccne4onaHrafi paspra6oraHu anlaparypHo-TexHoJIorI'IqecKI'Ie cxeMbr

rlpor43BoAcrBa KoMno3[IILroHHbrx o6oxNeunbx xpoMI{ToBbIX I{ MapraHIIeBF,IX orcarrtureft no

puBnLrtIHbrM cxeMaM rrrJraMoBoro o6orarqenux vt npotseAenbl I{x cpaBHr{TenbHbre rexHr4Ko-

SKOHOMLIqECKLIE OUEHKI{.

Pe:yns.rartr Ar,rcceprarlzonnofi pa6c,rrr IrMeror liaxHoe npaKTI'IqecKoe 3HaLIeHrre nnfl

noBblrrreHLrf, 1exHI,IKo-gKoHoMI,rqecKr.rx roxagareleft fopHo-MerzrnnypfuqecKr{x [poIr3BorlcrB'

rroBbrrrrajr cKBo3Hoe il3BreqeHr,re oKcLIAa xploMa I.I MapI'aHIIa I43 rlepepabarblBaeMoro pyAHoro

cbrpbt, a raKxe ynfr[reHl,Ifl gKoJloruqecKule [oKiBarenl,I r,r>( [poI{3BoAcrB' I'Irraeetcs Bo3Moxl]ocrb

[crroJrb3oBaHru pa:pa6orannrrx rex]Flororl4fi Ha arlzllor]IqHbD( flpeAlplltrl'Itx ropHo-

MeTAnnyprvqe cKI,Ix [poI,I3BO,UCTB.

css:r reMarr{Krr Arrccepraur{u c HarrpaBreHusMu pa3Bl.lTlrfl HayKIr' KOTOpbIe

c$opmupoBallbl Brrcurefi HayqHo-Texnu'recrofi rcouuccuefi rtpr,r llpanure'rbcTBe
pecnyb"trnru Ka:axcraH B coorBercrBrrrr c rryHKToM 3 c'rarur 18 3arcona ttO nayrcet' u (unu)

rocyAapcrBeHHbrMrr [porpaMMaMrr. 'feuarurca AI,IccepraIIIa]I coorBercrByer rIpuopI4TerHbIM

HarrpaBneHr,rrNr Ha)rKlr, ctfopurapoBaHrrhrM Bucureft HafrHo-Texnuqecrofi xouzccuefi npLI

flpanurenrcree Pecny6nraxr'r 
-Kasixcrau 

B rloorBercrBarzr c nyHKroM 3 cratsu 18 3arcoua <O

HayKe)), a I4M9HHO: <3rolOru.s, OKpyx:arcrr1aJ{ cpeAa I{ paIII4OHanbHoe flpl4polollonb3oBaHfie))'

TaxNe pa6or,a orHocr4Tcs K crreqrraJrr43prpoBaHHoMy Hayr{HoMy HanpaBneHl'Irc <fly6orcar

nepepa6orKa MI,IHepuubHbx u opraulaqecKllx pecypcoB ).
O6lac5 vccre1oBalvl;- rnaccz$nqupyerct KaK <<Llnxnnzpnnr u TexHonorrll{;

I4uxuuupuHr M areph ilno n ; Mera-uyprlrlr )'
[nccepraqr4oHHar pa6ora BbrrroJrrreHa B paMKax cne,4yloull4x HayrIHbIX npoeKToB:

- <Pa:pa6orKa LI ilcrrbrraHvrfl yooBell[reHcrBoBa]IFlofi rexHonorul4 nonyqeHr'I-f, tIpoqHbIX

xpoMoBhrx orarrrureft uB MenKoAr4crrepcHoro xpoMl4ToBofo KoHIIeHTpara c TIJIaBKOI{ rx
(leppoxporr,r > (J..|b APO 8 85 6229 sa 2019 -2022 tr .);

- <Paspa6o.rxa rexHoJrort4r,r nonyqeHr.rr MapralrlleBbrx oraTbuflefi l.nfl npoI{3BollcrBa

dleppocraluKoMapraHrla r4 BbrcoKoyrnepoAr4croro QeppoMalpraHlla I{3 MenKoAl4crIepcHbIX ITIJIaMOB)

(Ilc AP09258880 ua2020-2023 rr.);
- <YcoeeprueHcTBoBaHr,re TexrroJrortrr4 llonytlerll4s VI3 MeIIKOALICIepcHbIx IITJIaMOB

xpoMr.rroBbD( oxarrulefi Ans npor.r3BoAcrBa BblcoKoyrnepoAl4croro tfeppoxporraa> (J\b AP09259594

Ha2020-2023 n.).
Anann: ypoBHq BHeApeHIItI pe3yJIbTaToB AI{ccepTaIIu[ B IIpaKTIlqecKyI{)

AesreJrbHocrr. flo^parynututur pi6ot"r onll6ruxoeauo l'1 HayqHbIX cr;ateit, BKJIIoquu 8 crarefi e

xypHanax, BxoAflxlr,rx n 6aey B[ Scopus/Web of Science, 2 crarsu oly6lnronaHHble B Apyrl'{x

Har{Hbrx xypHanix 14 LT3AAH:urflX U 4 AOIOXeHHbIe Ha MexAyHapoAHbIX HayqHo-[paKT[qecKpIX

ron(pepeuqnax.
Tarunr o6pa:onr, npeAno)KeHHbre B pa6ore pe[IeHI4t I,IMeIor BbIcoKyIo crerleHb IJaYrFrovt v

npaxrUueCroli 3HarILIMocTI4 u .trBIqIoTC.tr aKTyUlJIbHbIl\{ BKJIaAOM B pa3BI4TI{e TeXHotIOfI4t4

nep epa6 orKr4,rexHoreHHbrx xpoMr4TO Bbrx r.{ M apf aHrleBbrx orx oAoB.

4.7 Ana.unr reMarrrKrr Arrcceprarluonnofi padoru Erulranonofi I.E. <<Pa:pa6orrca

rexnO.nOrnft HaHeCeHLIS 3aqIITHbIx nOrpurnft UJIa3MeHHoro 3JIeKTpoJIIITHoro

oKcrrArrpoB 71r\ttfl rra rroBepxHocrrr aJrK,MrIHueBbIx crlJraBoB)>t flpeAcranlennoft Ha corrcKaHl're

crerreHu AoK'ropa QranocoQlru (PhD) [o c:rreuuaJrr,Hoc'urr 8D07103 - <MareplraJroBeAeHlte u

rrHlr(eHepr{g>)"
ConpeuenHue rrporpeccr,rBHbre re HonoD{lI oeipa6orrz rloBepxHocrl{ Marepl{iuloB

rro3BoJrrror peruarb aKTyurnbHbre upcl6neurr B HarIparBJIeHvLI rIoBbIIIreH[t HaAe)KHocrI4 vr



AolroBetrHocrlr Aer4;1eft Maur,rH lr Mexar[r3MoB, pa6oraroruE4x B ycnoBl{tx rpeHll{ II afpeccl'IBHbrx

cpel. TaK KaK AaHHbre MeroAbr no3BoJtrrror rIoBJII,Itrb lla aba3oBblfi cocrae I'I Ml4KpocrpyKTypy

noBepxHocru o6parqa, He BJrr4rr Ha Becb o6reu Marep[ana. MeroA rIJra3MeHHoro sneKrpoJlltrHoro

on.r4rpouaurar (lI3O) turrrcrct uau6olee 3KoJrort4qHtrru .n oS$eKTI'IBHbIM MeroAoM yilpor{HeHl4fl

noBepx;6crn o6pa6oraHHbrx Marepr4anon. OAuano, rexHoJlorus llSO xapaKrepl'I3yerct ptrAoM

upo6lerr,r, [peflrrrcrByrouux rroBbrrllenr,Irc KoHKypeHTocnoco6nocru uonyrreHHblx 3au{I'IrHbD(

norprrruf Ha rloBepxnocrl4 aJIroMI{H}Ie)Bbx crIJIaBoB Ha rr,rraponoff SKoHoMl4rlecroft apeue' Ha

cefo,IlHflIxHufi Aeur uan6olee aKTya,'IbH.brM]/. 3aIaqaMI,I tBJrttorct: yMeHbIIreHIre 3Hepro3arpilr Bo

BpeMr o6pa6orrra, yBeJrvqeHLre npor,r3BoArrreJrbHocrrl lpouecca v yMeHbIIreHI4e [Iopl{cTocrl4

lonyqeHHblx torPrrrufi .

[1s. pe1neHlls BbIIIIeyKiBaHHhIx 3aAelu B Ar4ccepTaIJun pa:pa6oraH KoMIIJIeKc HayqHo

O6OCnOnanHbIX pe11leUUft nO OIITIIMITBaIIWI ycnoBvIfi Odpa6orru c lIcnoJIb3oBaHI4eM CocTaBoB

3KOJrOrr4qHbx 3neKTpoJrr'rroB npr{ IlprrMe]leHr.ru cleuua.Ilbr{bx lrMrlynbcHbrx pexI4MOB 3neKTponl'I3a'

flpone4en Aeralrnufi aHaJIu3 BIIVflHkrfl napaMeTpon O6pa6orKu Ha nepexoA B pexlrM MtI'Kofo

".npan"" 
lpu 6uuolrpHofr o6pa6orxe ll3o, u orrrI4MI43IrpoBaHbI ycJloBt4t, o6ecnequear()Irrl4e

BbrcoKyro eueproe(!(feKTr,rBHocrb flpoqecca. YcranoBJIeHo rIoBbIIrIeHI4e rIJIorHocrLI, Ll3Hoco- lI

*oppoi"or,noft crolft^rocrlr rloKp;,;1rnft 3a cqer BBeAeHI{t B 3neKTponur KpeMHuftcoAepxaulNx

qacTr,Iq 14 Vx nocJIeAyIOUIeIO BKJIIOq9HI'I.f, e orCI'IAuHfi CnOft' Oupegeleua 3aKoHoMepHocTb

r43MeHegr4r $a:onoro cocraBa uorprnufi B 3aBIacI4MocrI{ or cocraBa SneKTponura LI KoHeqHoI'o

HarpqxeHg fl rrpr4 oKcr,IAr,rpoB aHur4. YcllaHoereHo BIrr4flHr4e xurrauqecxoft cra6ullHocru

cr{JII{KarHbx g[eKrponllToB Ha rlpoqecc IISO'
paspa6orannue orrrr4MurnbHbre pexr.rMbr o6pa6omu o6ecne'rllsarcr (popruuponauze

uoxpuruft c ynpanmerraofi crpyrrypoft tn (pa:onrnt 'cocTaBoM, 
qTO IIo3BoJIteT AocT[IaTL

,pa6yatoao KOMIIJTeKCa SKcnnyaraurloHlrbrx xapaKTepucraK TIOBepXHOCTI4 aJ'IIOMI4HI4eBSIX C[naBoB'

PaSpa6orxa anbTepHaTI4BHOrO 3KOHCrMuqeCKv eS$errUnHOrO MeToAa' ocHOBaHHofO Ha

orrTI4MI43aIIvwt cocTaBasneKTpoJI[ITa B yHI'Ino[tpHoM pexuMe o6pa6orxu lI3O' KoTopa'I IIo3BonteT

gKoHoMI{Tb sHepIuIO ,rp" 6"rrtpgM pOCTe nOxpurlIft, B KaqeCTBe anbTepHaTI4nU 6unOlxpUOft

o6pa6orre B pe)KrrMe M.flrKoro lrcKpeHlrn paccMarpl4Baerct rar nan6olee IIepcIIeKTus:g':[Jtrr [oAxoA'

I4cnonrgonaHlre orrrr4MzrJrbHoro cocraBa sneKTponl,rra cnoco6crByer sKoHoMI'Iu 3HeprI{H rc 3l o/n

npr4 rrpr4MeHeHr.r4 Hugrofi rrJrorHocrrr roKa 50 ruA/c,t2 B yHl4rlonrpuofi o6pa6orre ll3o'
flpe4noNennurfr noAXoA flBIIfleTcfl. LIHHoBalIuoHHbIM, HaltpaBneHsofi sa KoMIIJIeKcHoe pell]eHle

3aAaq nrrcorofi cKopocTI,I pocra uoxllurntft, ynyq[IeHl4 fl vIX cTpyKTypHbIX xapaKTepIlcTI'IK I{

rroBbrIIreHI,Ix eneproe<f Qexrunnocrr{ rlpoqeccra'

flpe4noxeHHble peIxeHIIfl np1a uc]lIoJIb3oBaHLII4 He AopofocToflryvtx MaTepI'IaJIoB I'I

rrpr{MeHeHI,Ig SJIeKTpOJlI43a I4MeK)]

paHee pa3pa II3O' Pe:Ylrrarlt
qenecoo6pa: MeroAa lI3O Ha

e(f(perrznnofi iIJIbrepHarI'IBbI rpaAvIllIoHlJbIM rexHo'lr(

lpaKTI'IqeCKOrO nplIMeHeHlIJI B pa3n}IqHlD( OTpacJI'sx'

ceqrs reMaTHKrr Ar{cceprauaru c HarrpaBJrerrrrflMlr pa3Brrrlrfl HayKIrr KOT'OpbIe

cQOplUrpOBaHbI BrrCruefi HayqHg-Te:rrutrecroil xoullccnefi rrpn flpanure'rt'cTBe

pecny6,rurcu Kasaxcr.an B coorBercrBrtr ri rryHKToM 3 crarru 18 3axona "O nayxe" n (unu)

focyAapcTBeHHbrMrr nporpaMMaprn. TeuaTI,IKa AI4ccepTaIIuI{ cooTBeTcTByeT upLlopI',ITeTHoMy

HarrpaBneHLIIo pa3BI4TI4fl. HayKu) yTBepxAeHuOrr'ty Brrcrueii ecKofi rouuccuefi lpu

flpanrare:rtcrne Pecny6tuxuKasaxcraH: (3gepr1aq' repeAo I4 TpaHcllopr)'

O6lacrr uccneAoBaHr4r rlaccu$utll4pyercq KaK HayKI4; Vluxuuupuur

MareplranoB ; fIoKpbITIa.s 14 IIJIeHKH ).
ayqHbIX npoeKTOB:

orPurza) foPrlsour H202O-

MSCA HarlbHbx norPrrrrlfi II3O)'

823942\:



- llpoexr <Xac
ZUIIOMI{HI4EBbIX CIIJIABOts

farrbrM >> AP2.j795409 <tr4cc,'teAoeaHl4e lrO4rAsrAXaUUn IIOBepxHocTll

MeronoM rrJra3MeHrrofo 3neKTpotrr4Tr4qecKofo oKcLIrI4poBaHr4t) (2025-

2027 n.).
y t I cePrallru__-_B

llo t onJ HbIx crarel'I' B

Asur icien B xypHanax'

KOKHBO PK, u I ny6lvraul4t B Mareplzarlall KoH

Taruu o6pasou, [peAnoxeHHble B par6ore peuIeHI'Ij[ IMeIOT BbICOKyIO CTeIIeHb Haytllloll LI

,,paKTnnqecrofi sHa.r[Mocrn r,r ,Bnrrorcr aKTyaJrbHbM BKJTaA.M B pa3Br{Tr{e o'eproe(f(lerrunurx

TexHOJrOfr4[ nolyreHl4' 3aIIIIITHbX noKpbITuiit]FralloBepxnocTI4 aJIIoMI',IHI{eBbIx cnJIaBoB'

4.8 Analn3 TeMaTIIK" paboror (yr;uauona x. lE. <<Pa:pa6orKa II nccJleAoeaHue Al-

AorlltpoBaHHofo QororaraJlu3aTopa u'a ocuone srTio3 c AnofiuHnfi coKaTaJIn3aTOpaMu AIq

eQQenrunrroilo.rucrKllBoAbInIIoJIyI{eHI{flBoAopoAD>'Bblllorrerruofin{opvrecepl{I{crarefi,
rrpeAcTaBJrennoft Ha corrcKaHue cTeneHII AOKTOpa rfu.nocosllu (PhD) no c[eunaJIbHOCTII

8D07103 - <<MarepnaJroBeAelrue rl rrH'KeHeprrn)'

l.elrarnraAarruofrHayqHo-I4c.n"A.,"u,"nrcroftpa6orrrHaxoAI,ITcqHaIIepeceg:eHI4I4
aKTyanbHbIX HarlpaBnenrfi coepeueunoli Ha)/KI{:

oqLIcrKIr BoAbI u [onyqeul4t BoAopoAa' ()cnosuo

Lr orITtIMI43aIIno Al-4onupoBaHHoro (po'ToKararl'I

.usofiHil[lr coKaraJll'I3aropaM]r, Ars floBblr

opraHlrqecKl4x sarprsuureleft v tforor<ar

coJIHeqHoro I4 3nyqeHllfl .

ArryalrHocrt ntr6pauHoro HaIIpaBJIeUU.r o6ycJIoBJIeHa Ino6allHofi norpe6uocrlro B

ycroft.runrx ra groJlor]Iqecru 6egouacublx ' 
ot

opraHutlecKux surpasuortenefi' B yonoB 
"^3arpffHenllt BoAHbx pecypcoB ocodoe brx

Sororarall43aropoB, cnoco6nrlx I4cIIoJlb3oBarL' c 
a | -^----.^-^.irrnn^ 

bIX

coeAr.rHeHl4fr u renepaql4[ tll4cToro T9IIJIIIBa' CogAauue Al-4onupoBagHolo SrTiO: c '4sofiHltN4la

COKaTaJII,I3aTOpaMI,L,paOarU"-er CO6Ofi [repCIIeKTI4BHoe pellIeuxe' o6ecneqfiBalouee BblcoKyto

aKTlrBHocr n, cra6u,'rHocrb ,r gKoHoMlrrrecK:Fro e(ltferrunrFrocrb rrpoqeccoB (fororarzurr{Tr'rqecKoro

BoAopa3noxeHll.f, lI oq]rcTKI'I cTotIHbD( BOA'

Hayvua.a HoBr,r3Ha pa6orst 3aKJlloqaerc-s B pa3pa6orxe Al-4OnupoBaHHofo

rpororcarzutll3aTopa SrTiO., lroAu0I{qtpoBaHHoro AeofiHHNau coKaraJll'l3aTopaMIr Rh/Cr'O: LI

coooH, 4nx e$Qexrx{BHofo (pororcaranl4Tl4qecKoro pa3,II(CXe]f{:|1s' r oqLIcTKI4 BOAbI' vcrauonJleHo',

qTo MeTOA pac[naBJreHHOrO (laroca o6ecilequsaeT paBHOMepHOe BHeApeHI',Ie Al n peur€rxy srTior

6es napyur eflus. ee cTpyKTypbl , cllut>Kas.KoHlleHTpaquro 
'Ii3* u ifoprrlzpyx KucnopoAHble BaKaHCI{II'

ctoco6crnyloilIfle ynyqueHHoMy nepeHocy 3aps'/ia' ]{aneceHue AeofiHrx coKara'llll3aTopoB

MeToAoM tporoocax4eHrrr ycKop"a, p*4aIIeHIIe QoroneluepupoBaHHblx 3apqAoB II cHl4xaer ptx

p KOMTIO3I'Ir rloKa3zrn IIbICOKyIO

o cra6ra:nnoe BoAopoAoo6pasonauue

B ro 1 Pr2'

MexAucqlrlrJll4HapHocrr pa6o:n'r IroATBepxA aer Q t: uclro JIb3o

ro qat peurron o $ ago nufi a*aJill3 (XRD )' 3neKrpoH,H ]i K)

rcKylo Soroo'nerrpoHHylo clleKrpocKorII4Io (XPS) 14

no (I- V-Vis DRS). klccne1osarrue HanpaBneHo He

TOJrbKo Ha alrne IlpoqeccoB Jlefl4poBar{nx u lpOrofeHep

SrTiO::Al, nparruuecxofi TeXHoJIOIIII4 [onr{eHl',IS

QOrOraral ,.ra-rura6upyeMblx cl4creMax oqI4cTKt4 BO'4bI I{ cOJIHeqHoro

BOAopa3noxeHpIs
Tarult o6palou, TeMarI'IKa Alzcce rraqrEouuofi pa6o cs'

I,IHHoBaIIuousofi z trpaKTl4qecKu opueHTnpoe mnoft' flolyueuHu bI

perrreHr{ro naxsofi ,*boorr"acroft r sHepfer Frecxofi sa4ar'Jlr - 
3



sKOHOMI4IIHbOC $OTOTATANII3ATOPOB HA OCHOBE AOCTYIIHb]X MATEPUANOB AJI' OqIICTK}I BOItbI II

nonrreHr,rr 
"ori6"o"nseMoro 

BoAopora noA Aeftcrsuelu conueuuofo cBera' Parpa6otauurre

IronXoAbI o6laAator BL,ISOKI4M IIoTeHUI{anOM [nfl BHeApeHI4t B cIICTeMaX stcoloruqecxofi

6egonacuo crn v ycrofir{I4Bofi auepreruru'
CsqSs TeMaTItKl{ AITCCSpTaII1.1U l; HaIIpaB.11eH1,rqMu pa3BnTuq HayKIrt KOTOprIe

cSopullpoBaHbl Brrcmefi Hayqgo-TexHflqecKoft ,KoMlrccuen rtpr,r IlpautrelbcrBe
pecny6nurclr KaraxcraH B coorBercrBrlrn c rryHKToM 3 crarrn 18 3aroua "O Hayrce" u (nln)

rocyAapcrBeHHI'IMIr rlpof paMMaMu.
Tetra Auccapturl"O"ttofi pa6orlr coorBercrByer IIpI4OpnrerHoMy HanpaBneHvro pa3Bvrrerf

HayKr,r <<3neprnx, nepeAoBbre MaTepr4anbl LI TpaHcnopT); cooTBercTByeT cIIeuI4aJII43I4pOBaHHoMy

HayrIHoMy 
"uarp*o""uro 

<Honrre Mariepr4aJrbr Lr HaHorexHoJlofnu)) HarII4oHuIJIbHoro HafrHoro

coBera npn flpannreJllorBe Pecuy6nmra Kagaxcran'

o6rracrrl4ccle|AoBaHII'BcooT'BeTcTBIIlcKlaccu$ura'ropoMHayqHblxrranpanleuzfi
<TexnraqecKrre HayKu, vluxu:HupnHf MaTeputuron; MynrrI'IiIUcUulnI4HapHoe MarepuaJIoBeAeHI{e))'

Kax HayqHbIX npoeKToB : KoHKypc rpaHToBoro Qranancnpo Banvfl'

2022i024 rolu I'lPFt AP14869381 Ha reMy <Pa:pa6orr<a

SrTio3(}Al/ortculrpa(|erraa:rre<|(|erTuBHorolonyqeHl,I'
BoAopoAa IIyTeM pa3JIoXeHIIt BoAbI) u 1'lQ4nouepHble 14 TpeXMepHbIe SororaraJII'ITI4aIecK]Ie

cI,ICTeMbI Ant nonyqeHllf, BoAopoAa pipnonteHl4eM BoAHLIX cuecefi>>, $IaHancupyeMolo B paMKaX

rrpofpaMMHo-rleneBofo tf nuarrcnpoBaHus. fpaHroB <Parpa6orxa v pu3BuTlde HOBbIX

r.rHHOBaIIuOHHbIx ycrpofiCrn, MaTepI'IELJIoB pr HayKoeMKI4x rexnonorufi ,.nfl BHeApeHlafl vl

rrcrrorrb3oBa'L' BoAopoAHo[ eHeprerrd*r{ e Ka3axcrane> I4PH BR18574073 MoH PK (2022 -
2024t.).

AHanus ypoBHs BHeApeHufl pe3y!'IbTaTOI) AIICCepTaU[u B IIpaKTUqecKyIO

AeflTeJlbHocrs. llo pe3ynbTaTaM AI4ocepTaUI4oHHbIX HconeAoBanufi ony6ll4KoBaHo 10 pa6or' nr

Hprx: 9 crarsefr B vB[AH11flx, r4HAeKgrpyr,*ur* s 6a3ax AaHHbIx scopus rl web of Science

(uorararelb npoIIeHTlIIIb no Citescore 6ortee 35%) u 1 crarrs B vla4.arrvlvI' peKoMeHAoBaHHoM

Korurareroru no o6eclerreHr{ro KatrecrBa, n c(pepe HayKLI 14 Bblclrlero o6pasoeanus' MuttucrepcrBa

HayKr,r 14 Bbrcrrref o o6pas onanur Pecny6lII,IKI4 Ka3aXCTaH.

4.9 Ananu3 TeMaruKrr Arrcceprauuonnofi pa6,oTsr Capceu6ercoea T.K' <<Parpa6orr<a

TexHoJrorrrlr rr3tlJreqeHuq coeAraneuufi riluoduq B rrpouecce [pol{3BoAcrBa rerpaxJloplrAa

Tr.rra'a)>, flpeAcraBJrennoft Ha corrcKaHrre crerreHlrr AoKTopa r[r^noco&uu (PhD) [o

creqrraJrbnocrn 6D070900 - <.rMera.nlyprlrs>)'

flpouano4crno TeTpixJropuAa TI4TaHa oTHOCI4'IO' K qI',ICny cTpaTeruqecKu BtDKHbIX

uanpauenuft ropHo-MeTannypr[qecK,ofo KOMIIJIeKCa Pecny6nunu Ka:axc'ran, IIOCKOIbKy

o6ecnequeaeloiAu,r"a 6asr,I Anfl BbIIIycKa ry6ualoro TvTaHa' TUTaHoBbIX cIIJIaB'oB t4

BbrcoKoKaqecTBeHHblx SeppoCganon. OcO6yro aKTyaJIbHocTb AaHHoe HanpaBneHlle npuo6peTaer B

yonoBr.rsx ueo6xOAurrnoai" 6onee [oJIHoI'o lr paIInoH epanbuo-

trrprenoft 6azst, BoBJreqe'lrx n nepepa(io*'y KoM[JIeKcHh cb''b '' a

TaKxe rroBbrrrreHr4s rry6uHH [3BrerreHr,rr peAKr4x ]r peAKo: Ko'ropbrx

oTHocr4rcr suo6uit. llpu 3'roM Cylqec'IBy*oque TeKHOJIOfIIqecKI'Ie cxeMbl IIpOI{3BOACrBa

TeTpaxnop vIAa TI4Ta11a opueHTlapoBaHbl npeIIMy[IecTBeHI{O Ha uexeBol-i N4eIaJJI - TL|TaH, Tor.,4a KaK

rroBeAeH1e 11v11lt1fl H Apyrux COIIyTcTBytOuI[X KSMIOHSHTOB Ha cTAAprflX pyAoTepMI'I'IecKoft

IIJIaBKLI lI XJIopLIpO BAFII4L, OCtaerCr HeAOC:tal'OqHO u3yqeHHbIM' a 3HaqLITeJIbHuUI qaCTb nno6us'

6eenosnparHo TepreTcf c T9;HOTSHH6IMLI OTXOAaMT u no6o'IHHMI',I npoAyKTaMlI'

B npoqecce py.4oTepuuqecxofi IIIaBKI4 u xropuofi nepepa6orKl'I IIJIbMeHI{ToBofo cblpbs

o6pa:yercl ruuporufi cneKTp TexHOfeHHbIX IIpOAyK',IOB: TI',tTaHORble l-uilaKu, fa3o-nbllIeBI'Ie

nrr6pocu, KoHAeHcarbr, orBuurbHbre rrrJrrzrMbr. u rynbrla opocllTeJlbnsrx cicpy66epoe xnopupyrcunx

ycTaHoBOK. Yragannrre rroToKr'I rpalll4lllloHHO paccMZITpI'IBaIOTCt KaK oTxo.IIbI' IIOAnexanIre

neftrpalus a\uu nu6o cKJraAupoBaH?IIO, XOT:[ I,IMeHHO B HI{x KOHIIeHTpI4pyeTcq cyilIecTBeHlJas [onfl'

uuo6ut, lepexoAtrrlero vI3 LTCXOAHTC;6 IIJI6MeHUTOI]OIS cblplt' llpu :TOM HOpMaTIIBHI'Ie

AOKyMeHTbT Lr 4eficrnyroulue TexHoJlofuqecKl4e peUIaMeHrbI B ocHoBHoM pel'naMeHTapyrcr



rroKa3aTeJrr.r IIo ueneBoMy IIpOAyKTy TeTpaxnopl'Ill)/ T:|1lTa]Ha, He 3TrpailLBafl Bonpocbl

KoMrrneKcHoro r4cloJrb3oBaHllt :ar4o6r4s,I,I cHlI)IteHus noTepb SToro qeHHoro KoMrIoHeHTa'

[nr peureHrrr yKa3aHuofi Haf{Ho-TexHlrqecKof npo6JIeMbI B A}lccepralluoHHofi pa6ore

Capcerr,r6eroga T.K. pa3pa6oraH KoMrrJIoKc IIaytIHo o6octrorauHbrx peueHI'I[, HarIpaBJreHHbIx Ha

r43yqeH[e noBeAeH;t vuo6ug Ha Bcex ocHoBHbIX craAl4.nx rexHoJloffiqecrofr qelotlKll

(rlJrbMeHr,rrosttfi KoHUeHTpaT -'tpITaHOBbIfr IXJIaK - XnOpUpOBaHI{e - [pOMbIIxJIeHHbIe no6oqsue

rrpoAyKTbr)> vt Ha"uaAu*ua e(f rfercrunuofr rexuolofktl4 I43B.rr(lqel{I4.f, coeillzuesufr sno6us' a3 nyJrbtlbl

opocr{TenbHoro cKpy66epa. Ha ocnoeetlllrlr repMoALIHaMI4qecKoro MoAenupoBaH}It IlpoqeccoB

p'ygorapr".recroft rrJranKrr r.r xJroprrpoBal:z,s. B MHoroKoMrIoHeHrHbD( cl{creMax Nb-Ti-Fe-Si-Al-

CI-C-O, a raK)Ke Ae.rzrJrbHbrx MrrHepanoro-$a:onrrx uccJreAoBaHzfi ue'roAorr'r POA u SEM-

EDS/WDS rroKa3aHo, B KaKr4x Qarix z r\{r{HepanbHblK Hocl{reJltx noKurna3yercs' suo6tilti't B

Tr{,raHoBoM lrJraKe, ra3o-nbrJreBbrx er,r6pocax, KoHAeIIOare TiCl" 14 crpy66epnofi Ily'-Ibrle'

ycrauoueuo, qro nMeHHo B ocaAKe rrynbrrbr opocrrerbHoro cnpy66epa Sopuupyercr

nafi6OnrUras KOHIIeHTpaqlIt ;gluO6us. lflpu upl{eMneMblx ycnoBl'Itx Lnfl er.o [ocneA]'Ioqelo

TexHoJIOIUqecKoro I{3BJIeqeHI'Ig, TOr.4a KaK B KOHAeHCaTe TeTpaxlopula TkITAHA V qAcTvI IIbIJIeBbx

TIpOAyKTOB COAep)KaHI,I e :a:aO6us. HaXOAItTct Ha ypoBHe cJIeAoBbIx sHa'IeHlaft v He IIpeAcTaIlIqeT

npaKTI4rIeCKOrO I,IHTepeca.

Ha ocnosaH[It fionyqeHHbrx rep]vroAr,IHaMI,IqecKVX A Ml'IHepalrofl4qecKrlx .uaHIIbIX aBTOpoM

parpa6otana Ir gKcrIepuMeHTiIJIbHo orper6ori vr3

ocaAKa [ynbnbl opoc;renbrloro cKpy66epa' oe

ynapr4BaHue nynbrlbl C OTAeneHI'IeM XI'IAK( B

ocuosuofi npol43BoAcreeHurrfi ulIKJI, IrpoKanltB

ycroftvranue oKcprAHhre sopuu n ilocneAyloqylo 0eJIeKTIIBHVIO fl{ApoMeTannypll4rlecKylo

nepepa6orKy Ars ,rony""""" nuo6uftcoAep)Kalrlero KoHIIeHrpara. ITa6oparopHbre z yrpynuEuHo-

nu6opuropHbre lrcrrbrTailvrfl noKa3ilrr{ BO3MOXHOCTb IIOnTIeHI',IJI KOHIIeHTpaTa c coAepxaHLIeM

t^o6tr rr-op"Anu 12-20 %io rtpu cyMMapHoM I'I3BrIeqeHI'Iu lo 23,823,84 yo or ero coAepxaHllt B

rrcxonHoM TI4TaHOBOM [IJIaKe. YcraHOsIeHO. qTo IIpeAnox:eHHtu{ CXeMa IIO3BOJI'eT oAHOBpe\4eHHo

COKpaTI,rTb rroTeprl TeXHr,rqecKOrO TeTpax.nOpUAa TklTAHa) cEIV3r4'rb o6r€n'tr't T€XHOTeHHbIX oTXoAoB Iz

cQopr'rvponaTb Aononuurelrurrfi ,rpoa'yni - suo6uftcoAep*an*4ft xoHIlenrpaT' IIpI'IroAHrfi A:r-fl

noaoalyotqefi nepepaborKr{ B pzrMKzx oyrqecrByloqux LIJII'I nepc[eKTITBHbX Ipo]I3BOACTB peAKI',',Ix

METUIJIJIOB.

Ha ocnoee KoMrrJreKca 3KcnepuMeHTzurbHbrx LrccJleroBaHuia pazpa6oraHbl nplrHr\Lrtrr4a.nbHafl'

anlaparypHo-TexHoJror[rrecKar cxeMa )iqacrKa nepepa6or:Kv nyJIbrIbI opocl4TetlbHofo cKpyooepa'

,ur"pt-inrre 6alancbr I4 BbrnoJrHeHbr rexHr4Ko-3KoHoMlrqecKl4e oIIeHKa pa3nLIr{HbIX Bapr4aHToB

Br{eApeH}rr TexHoJIoI}Iu. lloraraso, qTo optaHI'I3aIII{t EbIIeneHHoro yqacTKa 11o [epepa6oTKe

rrynbrrbl Ha geffctnyorqux xJloprpyloq]IK ycraHoBKiDr rpe6yer cpaBHrrenbHo ne6olrmrax

Karrr.rrirJrbHbrx 3aTpaT, rc6ecnequeaeT 3aMerHrfi npupocT a3BJleqeHus sno6us B TOBapHbIfi upo4yxr

v coKpauleHr.re yAenbrrbrx noTepb TexHllqecKofo Ticl+, qTo B COROKyIHOCTI{ IIpI4BoltI4T K

loBbrrlreHrrro TeXHLIKO-SKOHOMI4qeCKI4X tIOKaBaTeJIefi npOZ:eOIcTBa H yIIyqu]eHUIO 3KOJIO|I4qeCKIIX

xapaKTep[cTI{K npeAllpLlflTr4s"- 
P"tyobTaTbr Ai,rccepTarlraonnoi pa6iorrt LIMeIoT BDKHOe [paKTI{tIecKoe 3

upe4nprarrufi, ocynlecrBntroqux p'FAorepM rqecKyro [naBKy vt xnopHylo

I4JrbMeHI4TOBOfo cblpbt, lpexAe BCero )\nA TlITaHoMi:IfHI'IeBOfo IIpOII3BOACTBa

Kagaxcrau. Pa:pa6oraHHbre rrayqHbre rroAXOAbI V TgxHo.lrori{r]ecKue pelxeHl4t IIO3BOJIflIOT

rloBbrcl^rb cKBo3Hoe r,r3BnerreHr,re Huo6u;,fl, rr3 KoMTIJIeKcHC)lo rl{TaHcoAepxalrlero oblpbt, BoBJIeqb B

uepepa6orry paHee HeI4c[OJIb3yeMbIe IIpoMbII[neHHbIe noToKI4' yMeHbIII]ITr o6r€ltlr v

TOKCVqHOCTb rexHoreHHbrx orxoAoB.

Css:r TeMa:I'I4KI{ AIrCCepTaIIuu c HaIIpaBJI€)HI'IflMIr pa3BuTlrs HayKIIt KoTopble

c{oplrupoBaH[,IBsrcrrrefiHaytlHo-Texgu.recroiircon,raccuefiilpuflpaenre,'|bcTBe
pecny6lnrcu KasaxcuaH B coorBercrrll,ru c rryHKToM il crarr'n 18 3arona "0 uayne" lr (lrnlr)

focyAapcTBeHHbrMII rrpofpaMMaMu. Tevarrara AI4CCepTaIJkrpr cooTBeTCTByeT [pI{OpI',ITeTHbM

HalpaBJIeHlItM HayKa, c(fopul'Ipouallgbll\[ Bucureil HayqHo-Texnnqecxofi xolrluccraefi [p]I



flpanurelrcrne Pecuy6nuru KasaxctaH B OOOTBeTCTBIII4

HayKe)), a lIMeHHo: <!)roror[s, oKpyxarcuiu{ cpeAa I{

TaxNe pa6ora orHocl'ITct K crIeIII4anI43lIpoBaHHoMy

c rIyHKroM 3 crarrn 18 3arona <O

rpaIII{OHZInbHOe [pupoAonoJrb3oBaHz e ))'

HayqHoMy HanpaBneHI4Io <fny6oxar

nepepa6orKa MIzHepa,'IbHbIX 14 opfaHuLlecKl4x pecypcoB )'

O6nacrr I4CcneAOBaHI4f, rlaccll$lqupyeTcfl' KaK <I'lnxzut'tpuur A TexHoJIorI4II;

I4uxuuupuHrMarepllaJIoe;Meralnyprl'IJ{))'
[llccepraurlroHHar pa6ora BbIIIOJIIIeHa B pZIMKUIX Cne4ylouero HayqHolo [poeKTa:

- <Turan 6ap rurar<isarrbl xJIopM.n uuraty reeiHAe a;uo6uit any> (Nl AP22686490 ua 2024-

2026 rr.).
v p€3yJrbraroB ts rIpaKTUqecKyI0
J

IIo ooyOtt"nouauo B BKnloqat 2 crursu s

A'uI/WebofSciencle,VKoBaHHbIeBApyI[x
HayqHbrx xypHanax pr v'j:j/iaf|?Itx pr 3 llono)KeHHble Ha MexAyHapoAHbIX HaTIHO-npaKTI4qecKI',IX

rouSepenuurx.
Talcuira o6pa:ovr, npeAnOXeHHbIe B paSore pellleHl',l,{ I4Me}oT BbICOKy}o cTeIIeHb HayqHOII }I

uparruuecrofl 3HaqI,I]vlocTI.I vt flBIIfl]f()Tcg, aKTyaJIbHbIM BKJIaAOM B p,d3BI4Tue TeXHoJIofI4I4

nipepa6orKrr TeXHoreH H btx XpoMl4ToBbtX r M a praH qeBblx o'rxoAo B.

4.10 Ana.nrr3 r'eMaTuKII AIICCepTauuoHHOfi paciorbl A6lararon Il['K' <<llCCneAosaHue

nyrefi co3AaH[fl oTerIecTBeHHOfo aJIIOMITHI4eBOfo-JIIITlIeBol-o cIIJIaBa))' [peAcTaBJlenntlit na

cor.rcKaHrre cTerl€Hrr lloKTopa { lrnocoSura (FhD) no odpasosare'rruoii rporpaMMe 8Dl}7103

<<MarepnaJroBeAeHr{e n nHxeHepuD)'

,{e(poprvrl,rpyeMlue aJIIoMI4HI'IeBblte cIIJIaBbI flBII H)Tcs' oCHoBHbM}I KOHCTpyKIILIOHHbMI4

MaTepl{a[aMrr [epc[eKTUBHbIX USgenuitAJIt BoeHHOfi U asporocNaraqecroft TexHuKI'I' 3ro cns:laHo c

Ux n[SKOfi IIJIOTHOCTb]O, XOpOUII4MI'I TexFIOIOlUqeCKI4lvr[ CeOfi TBaMI'I' CBapOCIIOCO6HOCTTTO tl

ApyrI{MI{ gKcnnyaTaIIHOHHbIMI'I XapaKTepucrI'IKaMI4' l'Ax cocTaB' crpyKTypa t4 pe'xI'IMbI

iiirrt..nof o6pa6orxra rocrosHHo r3yqalorcs rr coBepIueI{cT]:::X. B ;B'L3L{ c pocroM

rpe6onanufl K KOHCTpyKIILI'M. [ta I43roToBJIeHIIt ](oplycoB noennoft TexHZKI';I', a TaKiKe

oTAeJrbHbx KoMIIoHeHToB B a3poKocM[qecKoft oTpacn[ Tpe6yloTctr c[eIII4aJIbHbIe

KOHCTpyKIIIIOHHbIe I\'faTepI,IaJIbI. Taxple NIaTepI'IiInbI AOnxHbI cooTBeTcTBOBaTb cneA)'IOUI',IM

rpeooeauurM: JIerKOcrb, BbICoKztfl [IpotlHocTb I4 rBepAocTl, nuconzfi MOAynr' ynpyroCTl'{' Xol]oilIaq

cBap[BaeMocrb, rlyJleuenpo6neaeMocrb'
B a:porocu"tuan-ofi u soenHoft TexrlrrKe rlpllMeH{Iorcfl,pa3nvrrHbre allroM}IHI4eBbIe crlJIaBbI'

cpeAu aIIIOMI'IHI4eBbtx cIIJIaBOB gaIl6olr,uMe IIepclelKTlIBbI IIMeIOT aJIIOMI',IHI4eBo-JII4TI',IeBbIe

CIIJIABbI. Orrrr OTftT.IAIOTC' MI,IHI'IMUIJIbHOft IIJIOTHOCTbIO, ]IIIJBbIIIIEHHOft TBEPAOCTbIO' IIPOTIHOCTbIO LI

xopouefr cBapI4BaeMOCTbIO. llepnltrvr co3AaHHbIM aJIFO.MI'IHI4eBO-JII4TI{eBbIM CIIJIaBoM flF.'.|.fleTcs

poccuficrufr cllnae 1420. ouo6.naAaer rpoellocrbro lo 4'50 M[a, rBepAocrbro 140 HB' yAapHofi

BS3KOCTbTO ao 80 x,n[x/rvr' I4 OTHOCI,IT'JIbH'IM yAnl{HeHl'ev', llu/o' cu:rae 14'20 xapaKrepl43yerct

nrasrofi rlJror'ocrbro, - po3rllonnoft croftKoc'b,ro, xopoureft cBapr4BaeMocrbro, Bbl'coKI'M

MOAyJTeM yrrpyfocTrr, Ip()IIHOCTbIO I'I TBepAocTbro' llo cpaBHeHI{IO Co cnlanorr '{16'
clJraB 1420 leyae Ha ynb yrtpyroclll4 Bblilre uaSVo'

Paspaoorra TeXHOJIOfI4I4 IIpOI43IIOACTBa oTeqecTEeHHOfO aIIOMI'IHIIeBo-JII4TUeBofo cnJIaBa B

KaqecrBe aHaJrora c[]raBa 1420 oqadTcs aKTya,tsuofi saAaqeit,r:..rrs, naureli crpS'HbI' 3ro cnq:aHo c

blx Aoporflx 6pouenrx MarepiliuloB B oreqecrBeHHbrx

vr : I{ BoeHHofi rexnur<e' B qacrHocrrl' 3€MeHa KopnycoB

JIC)'flpo|43lto,4l,In,rrxToCl<Kagaxcrau|Iaparr,raynrl4uxurrupuur>'
ug .,'xdroft nuocrpannoft cral ^ ^ 'r'^"nlx 

6poueIIJIaCTI'IH [pOueNn-neTOB' Bbl1lycxaenlx AO

<1'brHHC)>, Ha oreqecreeHHrtfi a:rro\4Iznraeeltfi cnJIaB IIO3BOJII'IT i{e TO'IbKO IlOtsbIclITb

vranenpennocTb, Ho I4 3HaqI,ITeIbHo yn)/qullrr e$$ercrIIBIJOCTb IlyileHenpo6rreaetr'loctli'

Aruorraunneno-nrarr'enrrfi arrrrir" :1420 Ha ocHoBe arroMl{Hfi's o6laAaer BbIooKI4MI4

MexaHilqecKrrMr4 csoiicreaMll, elo npeAen IIpOqHOSTII Ol ,) 415 MfIa' qTO OTHOCI4T er6 K I3ASJILISM'

rroAnaAarolllr4M [oA pexl4M KOHTponq gKCIIOpTa 4lr paxernofr' soitHOro Ha3HaqeHur u r4epuofr

rrpoAyKrl,n'n " 
,"*riinorufi. llo srofi uplluune uu$opn'ra'ufl' o rexHorlo'll-sx ronyqeHl4q 3rrx



cnJraBoB B oTKpbITofi nayuHofi nl4TepaType ue uy6ruaKyeT6)q, oAHaKo i{il{enTcq AaHHbIe TOJIbKO o

MeXaH[qeCKLIX CBofiCTtsaX, O6JIaCT-SX [pI4MtJHeHI4s u 3JTeMeHTIIOM COCTaBe' C yuerOlt 3TO|O'

AaHHbril SIIJIaB MoxHo IIpoll3BoAI4Tb Ha llCHOBe TpaAUIIUOH:HOfi l'I I4poKo I43BecTHofi TeXHonorI4II

rloJlyr{egu.fi aJrroMlrgueBblx cIIJIaBoB: rloAfo'roBKa I[LIxrbI, TIJIaBKa u nurrE B BaKyyMe vrlrkr B

'rHeprHofi 
ra3oBofr cpeAe B r4HAyKrIr{oHHofi rr0qu, AefiBaur'rr I'I ifunlrpallut, pexl4Mrt repltuuecrofi

r.r repMoMexaHl4qecKofi o6pa6orrl4, Mero,[bl cBapKI4'

K rexHonorrrqecKr4M TpyA'oorrM rrp' nbpepa6orKe ororo clrraBa or'octrct: oco6ennoctu

rrJraBKr4 B r{HeprHoft cpege, TpyAHocrr{ x}rMr4qecKoro BBeAeirI4fl IT],iTVI[' II III{pKoHI4'f, B ZUIIOMUHIIeBo-

MarHr,reByro puarrru"o-arrHyro Maccy. Tarue sJIeMeHTbI, KaK [paBuno, BBOASTC-tr TOJIbKO qepe3 AByX-

vutvt rp€xrOunoHeHTHble nllraTypbl; neo6:rO4uuO o6ecneqrarb paBHOMepHoe paglpeAeneHl4e

nefI4pyIoUIIX KOMII9H9HT6B; TeXHoJIOII4tt cH1lixeHut CoAeplKaHuq BpeAHbIx [pIIMeceia' Aerasa\Iasu

Quntrpaurar, a TaKxe Apyfrre onepa[uu c pac[naBoM, oIITI{NfI43AI11-']' pe)KI4MOB nlacilaqercrofi

ae(bopruarlru; coBepueHcrBoBaHr4e penonMoB repMllqecKoft O6pa6orxu.

Xnrru.{ecrufi cocras crrJraBa l42Q no Macce (o/o) crre,gyroullfi: Li - 2,1; Mg - 5,2; Zr - 0'1 1;

ocrirJrbHoe - Al. B groNd cnJraBe rexF{OJIOI[4r BBeAeHI4 fl, Irvrrr4fl. ]I qLIpKOHIIt B aJlroMunraenrd

paCnnaB flBItfleTAfl. OAUOfi I{3 CaMbIX CICr}(HbIx 3aAarI' 3ra e;reUeHTbI MOfyT BBOAUTbCS B rII4CTOM

BL4/t| vnu qepe3 AByx- u rpexxol'lrroHe)HTHble nufaTypr,I. Ha Ha'IaIr'HoM 3TaIIe 3KCnepI4MeHTOB

urr,rxTa Qoprr,rupyercr c I4CrrOJIb3OBaHueM pa3nI4rIHbIX rcOlr6uHauza v IlocJleAoBarelrsocreil

BBeAeHr{t gJTeMeHTOB B pacllnaB. B xoAe 3TI'IX SKCIIepI'IMeHTOB OIIpeAen'flIOTC'f, sau6olee

elprperrunnrre cnoco6br BBeAeHrrr nerfipyrolprx gneMeHTOr|. I4s-sa lpr{cyrcrBvrfl' Irr4Trrfl' rlpli ['IIaBKe

Vt IU'tbeCIIJIaB CKnOHSH K CI4JI6HOMy OKI,ICneHUIO' a BBeAeIIUe qI4pKO]HUf."yCtOitqnBOlO X gltCOKOfi

TeMneparype, rpe6yer crIeunaJIbHbIX TexHorof ur{ecKux rr p t'IeMoB'

3rcnepzue"rrro"- orpa6orxa [poqeccoB Aefuuiaul'Ii']i tz' fri:rlrpaliaE pacflnaBa raKxe

Bbr3brBaeT Oupe4elenllble TpyAHocT[. I[nt 3rToro [pLIMeH'{IoTct MeToAbI BaKyyMHoft Aeragat\vtvt vl

(purrrpaUuu qep€ neHoKepaMI,ItIecKI'Ie $nlsrpu. [oac't"tecKat Ae$opMaI\vs' o6pa3IIoB cnJIaBa

ocyrqecTBn-seTcq Ha cIIeIIvaJIbHoM IIpecCe flpu 3aAaHHbIx cKopocTtx 4e$Opllaqzu I4 pexuMax

nu.pauu. flpone4eurae onepaqufr reprrlltuecxofi o6pa6orxu o6pa:qoe crrlaBa flBrflercs

cpaBHr4TenbHo npocTblM u nefKo puun"ryu*"tt' il1n cIUIaBa rvila 142'A irllacTuqecKylo

4e(poprvraUul6 MOXH9 oCyqecTBJUITb KaK B X9JISAHOM' TaK I4 B ioDt{qeM oocToflnrau' B UenOM

o*"irf cnJraB o6laAaer AocrarorrHofi unercruqHocrbro AJU{ xonoArlofi 4eQopMarJvru, oAHaKo B

3aBICI,IMOCTI oT CoOTHOIIIeHI'I' nerupyloul1x KOMIIoHeHTOB MOXeT IIoTpe6OBaTbct roptqas

4e(fopruaqu". C"apra cIIJIaBa ru-r,ia 142.0 o0ytuecTBnteToj{ MeToAoM apfoHoAyfoeofi ceapKI'I' tITo

rro3BorrreT oAHOBpeMeHHO 3arqllrI4Tb CBapHOfi UroB or so:tAeficrBlIt Bo3.[yxaLI B]IArId'

Pesynrrarrr Ar4CCepTaIIUOUnofr: pa6oru I{MSIOT Ba}KHOe nllaK1.rirlecKoe 3Haqegl4e',

rrocKonbKy parpa6orra BbICOKOIIpOqIIbIX, Cnepxn€rr<ux aJIIOMI{HI{eBo-']II{TZeBbIX cIIJIaBoB vr

rexnoloruft rx 11puMegegru Ant I43IOTOBJI9HI4x KopnycoB 6ponerexnuxz' 6pouexH'neron',

ca\,lOl€ros, 6ecnuloTHblx JIeTaTenbHbIX alilIapaToB' a raKxe KOpnyCoB paKeT-HOcl{re:refi

cnepxl€moro KJracCa Anfl KocMI4qecKIIX u reoov:uqecKux lle'fleft fl'BJ7tleTctt aKTyanbHoit zaAa\eir

OTer{eCTBeHHOfO MaTelJI{anOBe.4eH]ag' s C6laC:rn O6OpOUbl !l KOCt'li'itleCi{Olri 't ?Xl-'jz'K}I.'

Cns:r reMaTr{Krr Anccepran(uu c HarrpaBJI()HusMu pa3Blrrlrfi HayKrrr Koropbre

cQopunpoBaHbr Brrcmeft HayqHo-TexHUrIeCKOfi KOMI{CcIIefi flpu flpanurenbcTBe

Pecrry6nnru Kagaxc.raH B COOTBeTCTIBITII C IIyHKTOM 3 crarru 18 3arcona "o nayKe" u (ralu)

rocyAapcrBeHHbrMr{ rrporpaMMailru. 'l'eua .qr4ccepraul4l'I coorBercrByer npaopI4TerH}'lM HavLIHbIM

HanpaBneHr4rM, onpeAen€nurru Buculei HayqHo-rexsnqecKclii xouuccz'efi upia flpanzTelbcTBe

pecuy6nrar<Il KasaxcraH , uluDufocyAatrcTBeHHblM IIpofpaMMaM, qTo ocHoBaHo Ha IIyHKTe 3 crarru

18 3arona (o HayKe) 
tr ?AHa c HavqHo-r{c[uccepraqzor{Hiur pa6ora cBfl3Alirl C Ha)rqHo-I{CCleAoBaTeJIbcKoLI fI'

2023 roAbr <flpuua4Hrre HayqHble uccJIeAOBa]Ff|ls. n o6tacru xocrr'fl4'{ecroit AesTeJIbHOCrI4)

(Pecny6:ruKaHcKa.f, QllHancoear rpofpaMlv{a 00s) - <Pa:paSorra 6acosslx rexHoJIoruqecKI'IX

ouepaquf [onyqeHr,Ifl OTeqecTBeHHOI'O JlefKoro cIIJIaB iI I,IIA OS0ptlsscifi B a3poKoclvll'tqecxofi

rrpoMbIIIueHHocrI,I) (JPecny6gEKaHcKat 6roJlxersas rporpaMMa 'VIPH 
00037ifO)'



Ananus ypoBHs BHeApeHIIfl pe3yJIbTaToB AIICcepTaUI{[ B IIpaKTIrqecKyIO

AeqreflbHocrb. llo pesynbraraM rrpoBe.uenunrx zccJIOAoBaIrlIft o[y6nI'IKoBaHo 5 HafrHbrx crareft,

r.r3 Koropbr x2 crarbkr- B xypHanax, r.rHAeKCr4pyeMbIX S 6a3ax AaHHbIX SCOpUS/web of science, I4 3

cTaTbI{ - B Apyfl4x HayrlHbIX xypHanax v rt3I.trHIlflX'

Tarunr o6pason, pemeHr4.f,, rrpeAcrTaBreH.Hble B Al4cc,eprarJLtv' o1nallalor BblcoKofi Hayuuoft

vr nparrz.recrofi 3Ha.qilMOcTbIO 14 BHOCtIT aKryanbHblil aXnag B pa3BvlTl4e rexnoaorrfi

n poh3BOACrBa a.nrcMhH hfl .

4.11 AHanr{3 TeMaT[Krr AUCcepTaqrIOHHOfi pa6otr'r Eafrcepurona F'M' <<llcC'reAOsnHue

uyreft CO3AaHIIfl oTe:qecTBeHHOrO IIpe11perA>)' upgAC1aeneHHOii Ha coI{cKaHIne cTe1reHIr

AOKTOpa Qunocosuu (PhD) ro ciletlsa.IlbHocTH 8D07 ltl:] <<luarepnar'IoBeAeHl4e v

uHrI(eHeprrfl>>.
ex Hprs' flpefiperoB c errcoxoft [poqHocrlblo u

AJWTT| ec flBIr[I erI{qecKII eaxHoft zana\efi n'nfl

a3poK 1 :lefi Kasaxcras' [oCKOJ]bKy o6ecneql{BaeT

CO3AaHI{e 6a3rr AI.f, IIpOI'I3BOACTBa KCpnycOE KOCMIILIeCIf'I{X t-l:llapaiOP' Ci1]lOBbIX 3JIeMeHTOB'

KoMrroHeHToe 6ecur4rorTHbx JrerareJrbHrrDr illrrop?ToB rr ctsepxlerxrax paKer-Hocl4renefi' oc'c6yro

aKTyarrbHocTb AaHHOe HarrpaBneHl'Ie upllo6peraer B ycJIoBI4tx I'HTeHoLIBHOTO pa3Bll.I.r[fl

Ore.rectseHHoil UrgpoKooMl{.recrofi OTpaCJIt4, neO6xoAIaUOCru CHI4xeHLIt 3aBI'ICI4MOCTH OT

r4MnoprHbrx BbIcoKoIpoqHbIX rpelperoB, a TaKlKe ofpiaHl4qeHuq Aocryna x un$opMaUnl4 o

TS;HSIOII4SX LIX [pSI{3BOACTBa I',I3-3a l4e:xlyHapoAhoro KOE'iDo',1t rKcnoPTHbIX rexHortorufi

ABOIHOrO Ha3HaqeHu g., flpv STOM CylqeorBy]onlue AaHHbIe o TexHoJIOfuz IloflyrisHuq Ilpellpe)foB B

nlrTepaType [MeroT o^6o6qenusIfi xapaKlep tI BieAocTaTorIHO oTpzDKaroT KJIIOqeBrIe

TexHoJIorI{qecKI{eIlpoueccbl-IIpo[I{TKy'rtpeABapI,ITeJIbIIoeoTBepXAeHvevcocTaBcB{3yrcIIII{X,
qToorpaHl{r{plBaeTBO3MOXHOCTI4I4XBHeApeIII4t{I4aAanTauul',IKO'IeqecTBeHHLIMycJloBU',f,M'

B npoqecce [OnyqeHr4q BbIcoKo[tporIHbIX llpeflpeloB I4CIloJb':rVH)Tc'fl :i[oKcIrAHbIe cMoJIbI'

apMupyrculre BoJroKHer n vroru$IlKaToplbl. OJlHaKo oTCyTOTByio't iioJl Hbre AaHH-6Ie o

BrrvrflHr4u oTBepAllTen.efi, pa:6anurclefi t;I' pacrnopulr:nefi Ha ceoftcrsa 14

xrr3Hecrroco6socrr ,rpeIrperoB, a raKxo o flapaMerpzlx [l)onI{TKtI I4 pexuMax rlpeABapllTenbHoro

oTBepxAeHr4r. 3rr 6unropu, oflpeAenrlrcT lpor]tHocTb foTOBOro MaTepuaJla' el.o

gKcIInyaTaIIlIoHHbIe XapaKTepI4cTI,IKI4 I,I [pl4foAHocTb llnq ilpl\/ieHeHl4fl B a3poKocn,lu'{ecxofi 14

o6opouuofr TexHI4Ke.

,{n-r perueHr,rr yKa3aHUOil Uayuuo-T'exHl'IqeCrcoft npo6nei\tbl ts AI4CCepTalIUOHUOfi pa6ore

prBpa6oTan KOMrrJreKc HayqHO O6OCnOnanHbx pe1rrenuilt" watpaBJIeHHbIX Ha H3l^{eHve BnvrflHtrs'

JraTeHTH6rX oTBepAl{Tenefi vI pas6ann'relefi-rvro4IatpuKaTopoB Ha flpoqHocTHble Ir

3KcnnyaTaIII4oHHbleXapaKTepucTI4KI4cBq3ylolquX'o[:|}IMI43aIInrcTeXHoJloI.I4qecKI4Xpe)KIIMoB
nponaTKr4 u npeABapl4TenbHofo oTBep)KAeHI4q yuepo4HOr T(aHt'i^ a Tal(xe co3AaHne

na6oparopnOtr yCTa,HOBKI,I Infl IroxyqeHr4t IlpelpefoB 14 lexHo-rlofl{u'

SrcnepuIrleHTiIJIbHbIe lIccJIeAoBaHI{J{ II.Ka3aUII4t, qTo BBeAe;I'Ie 25 % l' H}IncynbQoHa B

grrOKCuAHOe cBt3yrcqee O6ecue'IlIBaeT npOrIHoCTb npu pacTtXeHI4LI pLI cxaru'n 150

Mlla u xr43Hecroco6uocrr .qo 55 cyroK. Mtoau$uxau[rr cBq3ynuero 10 o% rerpafJIIIuI4rIlJIoBofo

atpupa IIeHragpIITpI4ra yBenv\ABaeT flpottHocTb cBq3yFo[lefo c l5C fc 150 Mlia' cHI4]Kaer

Bs3Kocrb c92 lo 45 <:Ct 14 rroBbrrrraer crerrenb npolr,rrx:rz ilpelJ-ilcra ': iiO rto 94 ''/o,'rro Ilo3l]or-fler

nra c 560 ao 590 I'4lia. OurnlrragrapoBaHHble pexl4Mbr

e pas6anur etn 7,5 oh, zazop Mex,ry BaJIKaMI'I 0'2 wttvt) u

pa'ryla 120 oC, BpeMq 20 lrzn) o6ecnequnaror

Aocrrlx(eHr4e MaKcrrMaJrsHofi npouHocrll [JlzrcTI4H 6 3 0 M]tla.

Ha ocHoBe KoMn1eKca 3Kcnepar,IeHTaJrbHbrx llccttercreaFli'lii oa';pa6oraHa Nleronl4Ka

r,I3fOTOBJIeHI,Ifl OTIbITH ycioB u rpy6ua:rr'x KapKacoB 6eoln;ro'rublx Jiera'rerbHbx

aflnapaToB' BKJIIoIIEIIo IIpeIoB, BaK).yNII,IpoBaH}Ie [pI4 ocTaloqHoM 4auenurr 0,1

fla kr oTBepx,qeHr.re T'eqeEI4e 5 'IacOn. llOlyreUnrre O[bITHbIe l4:34e[vt

npoAeMoHcTpl,IpoBann npoqHocTb Ha ]]acTj[Xeguelcxarue 
> 5301460 M|Ia u cra6u;tsHoc.|b npl4



JrerHbrx rrcrrl,rraHrryx, 9To rroATBepx(Ai1er reKHoJIofl,lq0crKvl. :$(let;rneHccrl lpe4loxeuHoii

METO.III4KI4.
parpa6oranuue HayqHble [oAx.oAbr tr. TexHoJIOl[aIecKrIe pe[reHl4fl IrMeIor Ba)KHOe

npaKTI,IqeCKge 3HaqeHIIe, TaK KaK IIO:IBOJIf,I6T CO3.(aTb OTeqecTBeHHyIo 6uy [pol'I3Bo'n(crBa

BbrcoKonpor{Hbrx npenprefoB, o6ecne.luTb II3I'OTOBneHue zlr,I.enl4ir a3poKocMl4rlecKoft u o6oporruoft

rexHr4Kt4 c rpe6ywblNtll MeXaHI4qecKI4l\{l4 I4 3KgnnyaTaqlll0HHblMu I'ICTI4Ka'MI4' cHllt'3r4Th

3aB[CI4MOCTr OT I4MIlOpTa V CCi]Opna,;ueall OCHOBy /{ilt ;iL;Io 'ltacurra6npoBaHuq

na6oparopHoro flpoqecca Ha npoMbIIIIneIrHoe II])ou3BoAcrBo'

Cnggr TeMaTxlKH AI{CCepTaIInM C HanpaBJIeIl[IflMII pa3BIrTI'Iq HayKII' KoTOpbIe

cQoplrupoBaHbIBrrcmeftHayllHo.Texrrrarrecrofi]KoMlIccnefirIpIIilpanure,rb'cTBe
lH llruc c ullr)
tIP l-clra P 

'HbIM

, IlblM H rlpll

llpanratentcrBe Pec[yl5:rnrul Kasaxcran B coor n 1 ((O

HayKe)), a I'IMeHITO: <flpurna4urte Ha:/q]r Ie :crofi

ACSTerbHocTI4).

[r4cCepraql4oHHaq pa6oTa BbI[OIHeIIat B paMKaX cn:e ii{e{-o f]zl'y'rr ji6'-0 11lloeKra:

- Pecnyo.nl4KaHcKilf, 6rollxeruag itoorllauva 001/ ')it;2'r-)l;)J ro'qbl - 
<<Pzupa6orra

lporpaMMHO-a[[apaTHbIX cpeAcTB I{ TeXHiOn(cfI'Ifi AJUI ]tIpoeKTLlpoBaHI{t npoToTl4na rnep4oro

paKeTHOro TorrJrrrBa r.r BHyTpeHH[X CIICTeM JIe|KI'IX I4 CBepxnerK]IX paKeT-HOC[TeJIefi> (ruraQp

BRl 090 1 9 I o22l l[fi]@"t.
ArrarrnrypolBllnBHeApeHI{ll{]pe3y,'IbTaTollA[dccenTaEJi.{{[BIIpaKTurIecKyt0

AesrerbHocrb. llo'parynururalt pa6ors. o:iyt;iarcoBaHo:i ii'jl''r'{I[IX r;''1':t, r]K'rio'li]-q 3 cra',,:i'n s

xypHirnax, 
""o.o"rrt"r,' " 

6ary B[ Scopus, 2 ctatsu' ony B I43'{aHI'Itx'

peKoMeHAoBaHHhIx Korr,rurerorrl no o6ec,neqeHl4lo KaqecTBa n cQepe u lglayKvr IVIH tz

BO PK.
Tarult o6paaoru, rpe.4noxeHHbler B paoore pelxeHlt-fl

nparruuecroft 3HaqI4MocrI4 v JIBIITH^;i)8''iltr\aJTbHblMr

BbICOKOIIpOIIHbX KOMIIO3I4THbX MaTepIiii'-I'J;i'

5. Ana.iluc pa6oru orQnqua.nrgblx perqeH:tellToB (C up:uuepaMlr Ha[6oJIee HeKarIeCTBeIIHbIx

orstrnos)
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flpe4noNeHl4[ I1O 4altuefiure\4\/ coBenrlrSt.Irll':]oBaHI{IO OIZCTeMLI rl ^ i ;^; [{i-l[ )

lloebrczrr r,pe6onanux K pa6ore HaJql{blK KOHCyJIbTaHTOB (OCO6eunc

AoKTopaHToBBIIJIaHeIIpeAnoXeHHbxTeMAI,I0cepTaIII4o.H-tIbxI,LaaJ]leEoRaHu|4
B [OAroToBKe Ha] rHbf,K K4ApOB.

6. flaHnrte 0r paccMorpeHHblx ltl{ccepraquqx rla

Ira,,'L{ilL,IX KaitpoB:

vr.t Ka:axcr:uia)
ll rx pyKoBoAOTBa

c0ucKaHlre cTeIIeHU AOKrOpa

[uc c epral\ukr, npr4utflrble K

3arrII4Te

B 'rolt qrlclre noKTo'lPaHToB I,I3

ux Bly'3on

fiucceptar(I4l4, cHqrble c

vg.

B rou qlIcJIe AoKToPaHToB

HIJKII]v1,3 i> l-.-itai,urii-,HHoe '"^9Ta"i"-r f --r-:' rr -rucr&ille dI4'rI

ayqHO-IIpOI'I3BOAcTB,eHHOe lrrOle3riblx ZcKoIIaeMbX HAO

6reAuHenrae flpoMblIu:rennofi
KoJrorI4lI <<KaguexarroCiP>.

rux BJ/3 on

vt3



,{uccepraqrlu, rro KoToPBIM

loJryqeHbl orpl,IllarenbHbre
Or:utsst pe[eH3eHToB

B rou ql4cre roKToPaHToB 143

rIlx BYilos

[r.rccepraqlur c

orpLIUaTenbHbIM peIIreHI'IeM Iro

I,ITOTAM 3AIUI,ITbI

B rort qI4cJIe AoKToPaHToB I43

rux BY3oe

,{uccepraqll]r, HaIrpaBJIeHHbre Ha

B rou tII4cJIe AoKTopaIrroB I{3

rrx BV3oe

B rou uI4cJIe AoKToPaHToB I43

Apyrlrx BV3oe

[zccepraq 1414, rrartpaBlteHHble H a

[oBTOpHyIo 3alrltrTy

Yqenuft ceKperapb
AUCCepTalltroHHOf O coBeTa no MeTaJIJrypf rIIr'

o6oraruennK) I,I Marepua,'IoBeAerlIrm A. A. Manraeea


