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- IOrycon C. D.- KasHZTY uN{eHLI K.Z. Caruaena;
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- Apruu A.O. - KagHI4TY I4MeHI{ K.IrI. Carnaeea;
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4.1.Ananu3 TeMarrnu pa6olrr lOlycoea C'E' <Pa:pa6r

[rIeHTpaTa peAKLrx 14 peAKo3el\'IeJIbHbIX MeTaJIJIOB r43

e.ucranleHnofi Ha coI4cKaHI4e crerleHlr 4orropa PhD [o c

)Tannypfl4q.

.{nccepraquoHHat pa6ora K)nycona C'B' rrocBtuleHa I

pepa6orxu ypaHcoAepxalqero kt rexHofeHHoro cblpbq (

LIKo3eMeJIbHbIX MeTaJIJIoB ypaHoBolo npolr3BoAcrBa' OAuIM us

4Klrx u peAKo3eMeJIbHbIx 3JIeMeHToB, norpe6uocrb npoMbIIxJreH

JTer, Moxer 6rlrr ypaHcorepxalueis cblpbe, B rlacrHocrlr, - qepE

paTay rr TexHofeHHbte MlrHepaJrbHbre o6pa:onanhrfl oT uepepa(

n.

Ha ocnosaHl4l4 lonyqeHHblx TeoperI4qecKI'IX I{ npl{Knan

cceprall[u co3AaHa HoBarI TexHo.IIorlIq KoMilreKcuoft nepepr

KHOTeHHOTo cblpbs c I43BreqeHI4eM peIKI4X Lr peAKo3eMeJ

,or,r3BOACTBa, KoTopas [peAycMaTpl4Baer nplpo-fl'IApoMeTannypll

pHocnaHIIeBbIX pyA c I43BJIeqeHIreM peAKI4x TyfolnaBKI{X I{ pel

HrIeHTparoB 14 nepepa6orr<a relKHoreHHbIM MI4HepilnbHbIM

pepa6orru $ocSarurrx ypaHoBbIX llyA c Il3BJIerIeHI4eM peAKo3e\

Pa:pa6-oraHa rexHoJIorI'It KoMIIJreKcHafl nepepa6orKa III

Arr Eolluroro Kaparay c I'I3BneqeHIleM peAKI{x v peAKo3e

Han:afl. nolu6Aeua Il (cyulru) P33, a raKxe noJIyqeHVeM an

)noJrb3oBaHlaeM o6orarqeHnoro KeKa or BbrlqeJlaqtaBaur4fl cr

)nyqeullt Seppoculurlus. BneApeHI4e cnoco6a BcKpbIrI4q rI(

reKaHrI' c cynrsaroM aMMOH]afl. B trplrcyTCTBI4LI KOHIIeHTpI4p

)cneAyloqeloBbIIIIeJIaqIIBa]F.]/lflcIIeKano3BoJII,ITIIoBbIcI4Tb
)TaJrJroB,aTaKxelorIyTHOI{3BreqbpeAKO3eMeJrbHbIe3JIeMeHTbIl
IOCO6CTSONATS TIOBbIIIIEHI4IO KOMNNCKCHOCTI4 14CIIOJIb3OBAHIZ

rcruuplrr HoMeHKJIarypy rtpol{3Bo4rziruoft npoAyKIII4I4'

Pa:pa6oraHoABaBapvaHraBcKpbITI4qTMO:KI4cJIorH
)eLIMyIIrecrBa KaxAoro I'I3 Hrrx' ]tucloruoe BcKpblTrre IIpe'4'

)xoAHoro cblpbfl npl4 reMneparype 230 oC 14 nocneAyroilIee

{cJIoTHoMBcKpbITLII4cTeIIeHbIIepeXoAapeIKo3eMeJIbHbIx3JIel
9,5 0h.

P ealuza\ut ycoBeplxeHcrBoBaHHoro ctrocooa [3BreqeHl4t

MO or nepepa6orrn SocSarHbIX'ypaHoBblx pyA rIo3BoJII4r Bbl

lnyilpoAyKr, cnoco6clByt noBbIIrIe)HIlIo KoMnJIeKcHocrI4 I4crIoJl

:nra6enrnocrll [Poz3BoAcrBa'
Cnqsr reMarlrKlr Auccepriallulr c HarlpaBreH[qMr'r

Iopvrraponanu Brrcrueft HayqHo-Texnnqecrofi KoMlrcc

e"nyO.ttnrra KasaxcraH B coorBer(:TBrru c TIyHKToM 3 crarru -

)cyAapcrBeHHbIMI{ rrporpaMMaMIIr. OcHoeHHe pe3ynbrarb

nccepraqnounofi pa6oru K):rycona C'E' cBs3aHa c fo(

)TKa TeXHOJTOTI{I4 nonyqeHl4t

ipaHcoAep)I(alllefo cblpbs)'
reqrranbHocru 6D070900 -

:po6leuaru o KoMnJIeKcHbIe

r.r3BJIeqeHIreM peAKI4X tt
[epcneKTr{BHbrx rlcrolIHLIKOB

IOCTI4 B KOTOpbIX roA oT IOAa

ocraHlreBbre pyAbl Boluuroro
iorxu QocQarHblx YPaHoBbIx

rbrx I,IccJIeAoeaHI'Ifr aBToPoM

L6orxu ypaHcoAepxalqero 14

bHbrx MeTaJIJIOB ypaHoBoro

rqecrufi cuoco6 nePePa6orrrE

KO3eMeJIbHbIX MeTIIJIJIOB BI',IAe

o6pa:onauu.nt (TMO) or
.CJIbHbIX METAJIJIOB.

:pepa6orru qepHocnaHIleeofi

[eJrbHbIX SneMeHTOB: ypaHa'

oMoaMMoHuftnux KBacuoB I4

eKa B COCTaBe IrrrIXTbr Ant
jpHocnaHllenofi PY4u nyreM

reaHHofi cePnofi KI4cJIorbI 14

)TeIIeHb II3BJIeLIeHI4S peAKI4X

Br4Ae KoHIIeHTpara, uro 6Y.4er

r{ MI{HepanbHOro cblpbt v

,rfi r,r lrenoqHofi. floragauu
'cMarpr{Baer cy.llr'tparLI3aul'{rc

BbI[IeraqI4BaHI'Ie BoAo ia' fIPu
TeHTOB B pacrBop cocraBJlter

P33, n BI4Ae KoHqeHTPara' I'I3

4erllrrb $oc(|oP s orAemuufr
BOBaHLLfl IrcxoAHOrO Cbrpbfl' 14

pa3BIITUS HayKur KOTOpbIe

aeft rIpH llPanurelbcrBe
8 3aroHa "O HaYxe" ra (u.nu)

v reMarl4Ka uanPan-neuufr

yAapcrneunofi nPorPanllofi,



rrcrroJrb3oBaHple [pupoAHbrx

br rro reMe: ((Pa3pa6orKa

TexHoJrorr{I4 KoMrrJIeKcHoro ocBoeHIIt rroJI}IMeTzulJrzrrecKLtx yf -KpeMHe3eMLrCTbrx pyA

6om,uroro Kaparay>.
Ananur ypoBHs BHeApeHrlq pe3yJrbraroB

$unancupyeMbrx I\4OH PK ro rpropl4rery <<Paquoualsnoe

pecypcoB, nepepa6orKa cblpbt II npoAyKIII4Il) Ha 2017-2019

AeflTeJrbHocrr. llo reMe Al4ccepralltaoHHofi pa6orrr oly6nilKoBa
qr4cJre 2 cratsu B xypHanax, peuerrl3t4pyeMblx 6asoir raHHbIX

quu B rrpaKTlrqecKylo
o 12 neqarurx pa6or, B ToM

copus, 3 ctarsn v3 ctrvlcKa

rrpoI43BOACTBa C IIOJI r4eM nl{oKcr]Ia raTaHa v
coI{cKaHLIe cTerleHu A PhD no creuplilJrbHocrt4

no paspa6orKe rexHoJlorun
rerefi AO (YKTMK) c

|OTOHHAXHbIE I{AKOI]JICHI4'

Tufl HayKIr, KOTOpbIe

flpu llpanure,rbcrBe
3arcona "O Hayrce" u (unu)

BbrnoJIHeHa Ha rca$e4Pe

r4MeHI4 K.Z. CarnaeBa, kr B

Tr,rraHoBoro np0l43BOACTBa))

pyeMoro MunucrePcrBoM
[oAnporpaMMbl <fPanronoe

bHoe I4crloJIb3OBaHpIe

Hayr{HbIX }KypHanoB, peKoMeHAoBaHI{bIX KKCOH MOH PK, 5

[areHTa.

coB AoKnalon, lonyueno 2

4.2.Alaalr.u3 TeMaruKrr padorrr
nepepa6orKll orxoAoB TLITaHoMafHI4eBoro

Kanbur,reBofi cerurpu), lpeAcraBlenn,ofi na

6D070900 - Meraruyprnn.

Ecenrarraesa A.M. <Paspa6orra rexHoJIorI,Iu

luccepraqvonlar pa6ora Ecenra:rzeea A. M. lrocBtule npo6reuau nepepa6orxu

TBepAbrx oTXo.4OB IIIJIaMoHaKOnI4TeJIetI TuTaHoMarHI4eBoro [poI,I3 IcrBa. Ilepepa6olKy ocaAKoB

IrrnaMoHaKorzre:refi TLITaHoMafHI4eBOro npol43BoAcrBa B Kasax e He BeAyr, cBeAeHI4lI IIO

yrr4nv3ar\vvr IITJIaMoBbIX orxoAoB B Mlrpe HeAocrarotlHo. Pa Hve LIccJIe,IIoBaHlrt e CHf
rrpeAnaranu ux uclroJrb3oBarb B KaqecrBe crpol'ITeJIbHbIX HaJroB. HerocrarorlHocrb

cseAeHHfi o Qu:uxo-xrrMl,IqecKIrx cocraBax v ceoficrnax IIrJI CO IIIJIAMOHAKONI'ITENCI4

Tr.rraHoMarHI,IeBOrO ilpOI,I3BOACTBa, COAepxatIII,Ix IIeHHbre IIOHeHTbT, v clocooax I4x

ir nr4Teparype rloKa3bIBiIJIor43BJreqeHLIt s AoCrynHOfi HayqHo-TeXUuqeCrCOfi lr IIaTeHTH

ueo6xoAnlrocrb rlpoBerenus. uccJleAoBaHufi s [alrlroM Hanpa uu. fittt. pelreHlzt Aannofr

V\NA TVTAHA I{3 KCKA OT

rcr. ilauwag.lexHororllfl
rro3BoJIIlT coKparl4Tt, BpeAHbIe err6pocrt B oKpP(arcuyrc c v nonyquTb roBapHylo

rrpoAyKIII{rc, rpll 3ToM 6uQropu4 aMMoHu.s flBrrercfl' pereHepll rrru QropupyrcnruM areHroM.

Ha ocnonaHlzl4 nonyqeHHbtx reoperl4rlecKlrx 14 rIpI4 bIX I,IccneAoBaHI4I{ aBTOpOM

traMa v3 IxJlilMoHaKonzrelefiflpeAnox{eHo HoBoe rexHoJlofl4qecKoe pelxeHue no nepepa6orre

Tr4TaHOMarHIreBOro npokl3BoAcTBa rlo cxeMe: IIrJraM oe BbIIrIeJIaqvBaHkre ---+ KeK

--+orlLtcTKa --->pyrz:ronrrfi

KOHIIeHTp ar ; pacrBop --+ oqLI crKa---+ f p aHyntrEs-'-+ KarbIII'IeBaq c e

Pa6ora BHocI4T naxuufr BKnaA B HayKy, B cBfl3vt c tronyqeH brMr4 HOBbIMTT pe3ynbraraMvr

nprl r{3yqen4u $nZuXO-XI4MIIqeCKOfo COcTaBa IIIJIaMa IUJIaMOHa urelefi TIrraHoMarHVeBoro
BbrluenaquBaHvIfl IIrnaMarrpor43BoAcrBa; KI4HerLIqecKI4x 3aKoHoMepsocrefi npouecca

TI,rTaHOMatHIIeBOro upOI43BOACTBa itgOTHOfi ItUClOrOfi; e O6laCru u sanuir no nepepa6orre

KeKavpacTBopaoTa3oTHoKI4cJIoTHofoBbIUIenaqVBaHVfl IXIAMA TI4TAHOMAIHI4EBOfO

Ar,rcceprauuouHofi Pa6orurrpor43BoAcrBa s lIoryqeHl4eM ueHHbIx rlpoAyKroB. Baxno'

AocraroqHo xopotuo pacKpblTa 14; cBq3aHa c neo6xoAt'I ro nepepa6orru IxJIaMa

npo6lerrarr B AplccepTalluonsofi pa6o're [pI4BeAeHbI ItccJIeAoBaHIz

rolrnrercsofi nepepa6orru rBepAblx orxoAoB IxtIaMoHaKon

nonyqeHl4eM Kanbllueeofi cerl4rpbl I43 orlklureHHoro pacrBopa u

a3orHo KLIS Jroro Bbrlrlen aqvBa64s, nyreM S ropo arulr ouufi uofi nepe

v pacrBop; KsK--+SropoalruourlftHeu uepepa6orra --+rI'IApon

ruJiaMaHaKorrvTenefi Tr4TaHOMafHr4eBofo npou3BoAcTBa, MH

Koroporo qBrtlorotl aKryilnbHofi npo6nen'roil AO (yKTMK)'
Cngrr reMarrrKlr Allccepralrluu c HarrpaB,rreHlrflMl'r

c{opmupoBaHbr Brrcrueft HayqtHo-TexHrrqecKoIr KOMITCCI

pecuyonurcn Ka:axcraH B cooTBeTc.rBnrr c rryHKToM 3 Crarrn I
rocyAapcrBeHHblMlt rIporpaMMaMH. [IacceprauvoHHafl, pao

< Merzurryp rr4fl, vt o 6 o ralrlenue rlo JIe3HbIX rr cKoIIaeMHx > KasHI'I

TeMy: <Pa:pa6orKa rexHoJrofrlr.r KoMrrJrercuofi nepepa6orKl4 IIrJra

(HI4P J\b AP05130436 or 02.03.201ti na 2018-2020 ro4r'I), QUH

o6pasoeanur v HayKIr Pecny6nul:u Kagaxcras B paMKax

$ranaucupoBaHlle HalqHbIX I{ccneAoBanzfi> no npuopure'ry <P

rrpr4 poAHbIX pecypco B, nepep a6orKa oblpbq I4 rIpo.4yKIII{u >>'

na6oparopw rvnaHa I''I peAKI'IX T)/ronnaBKVX MeTaJIJIoB Ao <Zucruryr MeraJlnyprrlra u

o6oraulenr,rq)), B p€lMKax rocyAapcrB(lHHoro fpaHTa Kolrrarera MOH PK lo npoeKry Ha

AnaJrus ypoBHq BHeApeHus pe3yJrbraroB qIIu B rlpaKTlrqecKylo



Aefl Te!'rbHocrb. llo reMe AI4ccepraIIVoHHofi pa6orrr ony6lur<o
qr4cJre 2 crarsn B xypHanax, peueH3lapyeMblx 6asoia AaHHbIX

HaytrHbrx xypHanoB, peKoMeHAoBaHHbrx KKCOH MOH PK, 5

sapy6exHoM HayqHoM vr34alavl:zt, IIoJIyqeH 1 narenr.

4.3.Ananu3 reMarlrKn pa6orrt Xyuic4a.ilnena T.T. <

r4 coBeprxeHcTBoBaHI,Ie TeXHOJIOfI,II{ rp Ql,lf s6ACTBa KOMTIJIeKCHOI4 lI
c npr4MeHeHI4eM Bbico:io3oJlbHblx yrnev I4 MapraHIIeBbIX pyA

cor{cKaHr4e yveuofi crelreHlr PhD no c[eqplaJlbHocru 6D070900 -
luccepraqr4oHHas pa6ora X'ynic4alzeea T.T. nocB-sqe

lonyr{eHvs Fe-Si-Mn-Al co4epxalqux KoMnneKcHbIX lrv
MapfaHellcoAep)Kalrlux rrr{xToBblx MaTepv tuToB I4 BbICOKO3OJIF,HbIX

onpeAenteTct yBenvqeHI,IeM rlpoI{3BoI,crBa BblcoKoKaqecTBeHHbIX

a raKxe BoBJIeqeHI4t B MeraJlJlyprfiqecKlrft nepege:r, HeKoHAI4

pyl, u He3HepreruqecKllx BblcoKo3oJlsIrtrx yuefi Pecny6luru K

C yBenI.,IqeHI4eM npol43BoAcrBar BbIcoKoKaqecrBeHHbIX

KaqecrBa exeroAHo Bo3pacralor, Ha ero $one npou3BoAlrrenl4

cHr43rrrb ce6ecrorzuocrb Merzllrnonpor(yKTa nyreM 3KoHoMI'II4 3H

MarepllanoB, He repl{A trpr4 3ToM Karlecrso. lIosHIIIeHI4e Ka

[pr4MeHeHl4enr pa:pa6arHsaeN{oft KoMIrJIeKcHofi n'rrarypofr c co

14 aJrroMI4HLI.f,, KOTOilbic Ha cTaIvII4 p:lcKI4cneHI4-S CTOCOoCT'ByrOT

Kv cnopoAa rr HeM eriL'IJIIrqecKI4x srltoq e su fi .

HayuHo-raccJleAoBareJlbcKlre pa6oru no BbInJIaBKe KoMUIe

npoBoArln[cb paHee c ucIIoJIb3oBaHI4eM B COCraBe IIII4XTbI MapfaH

yr.lrs, KBap\vffa vI r.4... CroxHocrb peryn[poBaHllt npo{ecca

KOMnOHeHTOB B IIIVXTe, HeonpeAeneHHocTb paccblrlaeMocTl4

rro3BoJIHJIa sstirru sa cta6um,urrfi rexnoJlorlrqecKl4fi pexurvr. B

[paKTprrlecrzfr orrut, ilpoBeAeHHble reoperv rIecKIr e ucc ne AoBaHut

noAofiru K peIIIeHLIT npO6lerurr BbInnaBKII KoMIIJIeKcHOfi .rruIrary

IIo nonr{eHuro cnnaBoB TaKOfO CJIOXHOfO Xl{MrrqecKofo

xap6oreprral4qecKl4M 6ecuraroerrrr.l cnrlco6oM Hepl3BecrHo.

Paspa6orxa rexHoJIofIlI4 nonyq(lHl4t KoMll:rexnofi ma

opraHll3oBarb rIpoLI3BoAcrBa ronyueHn'It u pa:pa6orKy AoOrI'{LI He

MecropoxAeHvIr4, a ra;(xe yBenl4qeHl4e oOT'eMa Aooblqu yronb

ACrronb3yeMbrx ToJrbKo B HapoAHo-xo3sficrseHHoM cerrope Pecn

TexHoJloru[ npol43BoAcrBa KoMIIneKc]FIoft nl'Irarypbl c I{cIIoJl

onpe.qenllT ponb yronbHblx Mecropo)KAeriufi KagaxcraHa KaK Ao

cuprenofi 6a:rr SeppocrlJlaBHoro npol43BoAcrea Ka3axcraHa.

B pe3ynbrare reoperlrqecKrlx v sKcnepl4MeHTilJIbHbIX

TeXHoJIo|v' nonrleHl{' KoMIIIeKcHbI}l nl4faTyp, ucfionb3yeMblx B

[pot43BoAcrBe cnoxofrHblx v rloJDrclloKofinrx MapoK c

caMopaccblrlaHl,Ircl,1lnonyqeHHblxLl3HeKOHAI4III{OHHbIXMa
r,r3foroBJIeHHbIX I,I3 OTXOAOB MapraHqeBbIX pyA 14 KOKCa' a r
HerrpuroAHblx c gHeprerraqeclcofi ToqKI4 3p eHrfl..

Cns:r reMaruKrr Al{ccepraurlu c HarIpaBJ'IeHuqMu

cQopuupoBaHbI Brrcurefi Hayqrlo-TexHuqecrcofi KoMIr
pecnyolurcu Kaeaxcrarr B cooTBeTCTBtrrr c TTyHKTOM 3 Crarru I
ro cyAap crB eHHbIMr{ rrp orp aMM awu. fiuc ceprall[oHHiul

<Kaparan4uncruft I,IHAycrpl4ansnrrfi yHl4Bepclrrer) pr S"n
KoMrrJreKcHofi repepa6orru Ml4HepanbHoro cblpbt PK <Xnvru

urvr.X. A6uuresa). Pe:yltrarlt HayqHO-I,IcCIIeAOBaTeJIbcKOI4

Ar4cceprallnonuoft pa6ore, TecHo cBrI3aHbI c npI4opI4TerHbIM Ha

yqeHoro coBera rlpu flpaeure:ucrne Pecny6nunz Kas

nepepa6orKa MldHepanbHoro ra yfneBo.4oporHoro cblpb.s' Ho

6erouaCnrte la34enkls. It KoHCTpyKIIIIU)) 14 npOBoAI4JIaCb B paMKaX

MonoAbIX yqeHbIX rto HayqHbru u (ullu) HayqHo-TexHLIrJecKI4M rt

12 ueqarnux pa6or, B ToM

opus, 4 crarbr4 I43 CnI4CKa

coB AoKnaAon, 1 crats.a n

r.rrr4e reoperr4qecKl4x ocHoB

pbr rpynnbl Fe-Si-Mn-Al
a)), rpeAcragreHHofr Ha

eTannypfr4t).
a paspa6orKe rexHoJrorl{Ll

vt3 HeKoHAr.IqlIoHHbIX

r:refi. AxryaJlbHocrb pa6oru
eraJIJIo B I4 MeraJrJlou s Ae rutrr,

Hbrx MapraHeucoAepxalllt4 x
CTAH.

irnJIoB vt MeTiIJIJIoI{3aeluit,
B KOHKypeHUT{I4 CTpeMflTCs.

pecypcoB LI npvMeHqeMbIX

craJru MoxHo o6ecnequrr
aHr4eM KpeMHI4q, MapfaHua

-ny6orofi oql4crKe crilJrl4 or

ofi :rurarypsr Fe-Si-Mn-Al
pyAbl, BbICKO3OIbHOTO

prr BbInnaBKe rpI,I z 6olee
nrnnercnoft nplfarypbl, He

rrrlee BpeMt HaKOTIJIeHHbII4

o3BOnr4JII4 C HOBbIX nO3IrUUrI

. llpz oroM aHaJlorbr B MI4Pe

cocraBa oAHocraAlafintnu

, B COBOKyITHOCTLI IIO3BOJIIIT

HIIIIII4OHHbIX MAPIAHUEBbIX

brx MecropoxAeHl,It4 paHee

nxu Kasaxcrau. Ocnoenue

r.reM BbICOKO3OJIbHbIX yfnel'I

epeiraennoft (na cro:rerur)

creAonanufi pazpa6oraYa
qecrBe pacKl{cnurelefi nPu

He rloABepfaroquxcfl K

HrleBbrx pyr, 6puxeron,
r43 BbICOKO3OJIbHOfO yfJlt,

3Brrrrrfl HayKrrr KOTOpbIe

rrpu [panurelbcrBe
3arcona <<O uayrce>> n (ulu)
BbrrroJIHeHa Ha 6ase HAO

Haquonalrnoro IIeHrPa

eTannyp f I,Iqe cKI{I{ I4HCTI4 TyT

pa6orrt, npI,IBeAeHHbIe B

paBneHLIeM Haqzouanrsoro
H <feororuq, Ao6uqa Lr

MaTep14ilJIbI, TexHOJIOfllll,

paHToBof o $unanczPo BaHlafl

aM Ha 2020-2022 roAbl:



APO 8 0 5 2 3 0 I - <Paspa6orKa rexHoJrorurr{ npor43BoAcrBa KarrecrBeH
e€ o6pa6orxu kt paQuuzponann;l or HeMera:r:rr4rrecKnx
BbrcoKoaKTrrBHbrx 3JreMeHToB Al-Mn-Ca-Si >.

Auaflns ypoBnfl BHeApeHrrfl pe3yJrbraroB 4ucceptaqnu B [paKTurrecKyro
AeflTeJlbHocrr. flo reMe Ailccepraur4oHHofi pa6orrr ory6luronauu 8 HayqHbrx pa6or, B roM
ql4cre: 2 ctarsu B pelleH3r{pyeMbrx HayqHbrx Ll:.!.aHnrtx no Ha}iqHoMy HarrpaBJreHr{ro reMbr

Ivccepraul4t4, IrHAeKcr4pyeMbrx e Wetr of Science u s 6a3e Scopus, I crarr,.s B oreqecrBeHHoM
v3AaHlaH e o6racru Merirnnyprr.r[, peKoMeHAoBaHHou KOKCOH, I crarrr B oreqecrBeHHoM
HayqHoM xypHane u 4 crarsu n c6opHzxax Mex4yHapoAHbrx rz Pecny6rIrKaHcKHX Hayr{Ho-

rrpaKTr4 qecxux rou$epeHrlr{.f, x.
4.4. Alnallrr3 TeMarrrrcra pa6orrr AprurH A.O. <<CoeeprxeHcrBoBankre rexHoJlorIau

KoHBeprr.rpoBa:alzfl. MeAHo-cBr.rHrloBbrli urrefinoe cynrQn4upoBaHlreM), npeAcraBnennofi na
cor4cKaHkre crerreHrr .qo(ropa $z:rocorfzz (PhD) ro o6pa:onarersnoft nporpaMMe 8D07204 -
<MerannypfvqecKar r4Hlr(eHepr4r ).

ConpeiraeHuoe cocro-sHrle npor.r3BoAcrBa MeAr.r xapaKTepr{3yercr reM, qro B nepepa6orrcy

BOBIeKaeTCS Cbrpbe C Hr43Kr.rM COIepXaHrreM rIBeTHbrX U IIOBbIIIIeHHbIM CO.qepXaHI4eM

corryrcrByroulr4x BpelHbrx MerarnoB-nprrMecefi. 3ro npvBeno K nonyqeHl4ro cJloxtHbrx rlo
cocraBy rroJrr,rMeraJrJrvqecKux urrefinoe c BbrcoKrrM coAep)KaHIreM BpeIHbIX npuruecefi.

[alrHefiurafl. vrx lepepa6orKa KoHBeplLtpoBaHVeM npuBena K pocry eluuccuir BpeAHbrx BeuecrB
n aruoc(fepy v )/Benrdqr{na Harpy3Ky Ha oKpyxrarcuy}o cpeAy v 3AopoBbe nro.qefi. C

TexHoJrorr4qecxofi ToqKLr 3penns. 3HatrvrerbHo cHr{3r4nocb KaqecrBo rIpoAyKToB

KoHBeprr4poBaHvA- vepuonoft MeALr, KoHBeprepHbrx rxJraKoB t4 IIrIJII{ 3a cqer KoHIIeHTpI{poBaHI4t

B Hr.rx corryrcrByrorrlkrx MeriL'r;roB-rrpunecefr. Oco6yro aKTya.lnbHocrb Aa:r^:r'as. npo6neua

npuo6peraer B ycnoBr,rrx KoHBep'rr4poBaHvA MeAHo-cBIIHIIoBnIX urrefiuos csirHlloeoro
rrporr3BoAcrBa Ha TOO <KasqrrHK)), r4e rureilubr xapaKTepr43yrorct IToBrIIITeHHbIM coAepxaHveM

BpeAHbrx MeTaJrJroB-nliuuecefi: rc 25 %o csuur\a, Ao 4 Yo l/^:r,[t]J'sKa v Ao 7,0 yo cyprnru. B
pe3ynbrare KoHBeprr.rpoBaHr4fl. TaKrzK urrefinos nonyqaror rlepHoByro MeAb c HLT3KI4M

coAepxaHr,reM MeALr (96-98 %) u BrbrcoKrrM coAepxaHr4eM rlpl4Meceft (As, Sb, Pb I{ Ap.).
O6opornrre KoHBeprepHbre rrrJraKrr 1-ro nepzoAa KoHBeprprpoBaHvfl, coleplrar ao 35 Yo cnunga,

rc 3 o/o l/:el.vr u Ao 1,5 o/o (n cyvwte) lluu[,-ara v cypbMbr. Bnu4y orcyrcrBl{.t{ a,'IbrepHarllBHoro

cnoco6a [epepa6orKr4 MeAHo-cBr.rHrIOBbrx ilrrefiuon, KoHBeprIzpoBaHI4e ocraerc.fi ocHoBHbIM

rrepelenoM nonyqeHvr uepuonofi Me.qr4 B o6rqefi rexHoJlorlr.Iecxofi oxeMe Me.4Horo LI cBrrHIIoBoro

npor{3BoAcrsa YK MK TOO "Ka3qLIHX:".

Paapa6oraHnar n pa6ore HoBafl TexHoJrorr4q KoHBeprLrpoBaHVfl, MeAHo-cBpIHuoBtIX

urrefinos [o3Borser 3HaqLITeJIbHo noBblclrrb KaqecrBo I]poAyKToB KoHBeprI,IpoBaHLIq 3a cqer
r:ry6ororo u3BJreqeHr4r MeArr B qeprHoByro MeAb, a conyrcrBylotqrlx MeranJloB-rlpuntecefr

(ceznqa, MbrrrrbqKa, cypbMbr Lr Ap.) - ,B rrbrJrb, nyreM nprnrofi nepepa6orKll BblcoKocepHl4croro

MeIHoro KoHrIeHTpara B KoHBeprepax coBMecrHo co lrrefinou v oAHoBpeMeHHofo ero

t4 crroJrb3 o B aP^Lrs. B Karre o rBe cylr (f u4n: aropa.

Cessr reMarr{Krr Arrcceprar(uu c HarrpaBfleHusMu pa3Brrrlrfl HayKI{, Koropble
cSopunpoBaHbr Brrcruefi HayrrHo-TexHuqecrcofi ronnuccuefi flpu rlpanrarelbcrBe
Pecny6;ruxu KaraxcraH B coorBercr,Br{rr c rryHKToM 3 crarru 18 3arcona "O nayne" H (unu)
rocyAapcrBeuHbrMrr rrporpaMMaMr.r. !uccepraqvlolnnas. pa6ora BbIIIoJIHoHa B paMKax

focyAapcrBeHnoro rpaHra @oH4a HayKrr MOH PK no npoeKry: Jtl! AP05130595 <Paapa6orxa

HoBofr BbrcoKorexHorofprqHofi 6ap6oraNHoft TexHoJrornn nptMoro n3BrerleHilt cBI4HIIa, MeAn,

rIrrHKa v peAKo3eMeJrbHbrx MeTaJr.rroB B ToBapHbIe npoAyKTbI vr3 HeKOHAI4III4OHHbIX

nonynpoAyKroB r.r o6opornrrx Marepr4anoB cBprHIIoBofo npol{3BoAcrBa) na2018-2020 r.
AHaJrus ypoBHfl BHeApeHllrfl pe3yJrbraroB Aficceplalluu B [paKTuqecKyro

AeqreflbHocrr. flo reMe lvcceprarfprtr ouy6ruronaus 7 HayqHbIX pa6or B peIIeH3I,IpyeMbIX

HayqHbrx xrypHanax v v31a:onflx, olpeAeJreHHbrx BAK, B ToM qucre: e 6a3e AaHHbIX WOS - I

crurbs.,e6a3eAaHHbrxScopus-2crarr,r4,e6a3ePI4HIJ-lctarsl,BxypHa,'Iax,
peKoMeHAoBaHHbIX KOI(COH MOH Pl{ - 3 crurr,Lt.

4.5. Ananu3 TeMarrrKu pa6orbr Koxa Eprcuna <floryvenze 3aIIIIzrHbIX KepaMuqecKLIX

norprzft Ha rroBepxHocrr,r MeriIJII4qecKI.IX MareprraJroB MeroAoM IIJIa3MeHHo-3neKTponl4ruqecxofi

o6pa6orru )), ilpeAcraereHHofi Ha cor4cKaHue yueuofi creneHr4 AoKTopa PhD no crrelll4anbHocrl4

OIO CTAJIbHOTO II,ITbS IIVTEM

nuroqeunfr crrJraBoM pr3



6D07 I 000 - Marepza,roBeAeHr.re rr rel'oJrofr4r HoBbrx Ma.repr4anoB.
lzccepraql4oHHa.f, pa6ora AoKropaHra KasHZTY unreHz K.I,I. Carnaeea Koxa EpxzncoorBercrByer HarIpaBJIeHutM pa3Br4T'ws,HayKr4 unu rocyAapcrBeHHbrM rrporpaMMau. HayvurreHccneroBaHus'' HarrpaBJIeHHbIe ua pa:pa6orKy BblcoKosfrSexrznrrofi rexHo rrornvt npor43BoAcrBa

HoBbIX MareplranoB I{3 oreqecrBeHHol'o cblpbr, a raKxe rexHonon4rz lonyrreH ux u o6pa6orxu
roroBblx r43nenvir [I3 I{I(x tBJltlorct arcryalrHoft rpo6neuofr r4HHoBarlvoHHo-t4HAycrpr4anbHoro
pu3Br4Tkrfl Pecny6nzrz Kasaxcrau.

VroqHesze reoperl4qecKl{x acileKroB nerapoBa.nvtfl., rrao4z$uqzpoBanrrflz repvrz.recxofr
o6pa6orr<u noBepxHocrHbrx cJroes uzaetufi.. a raKxe u3yrreHve r4x crpyKTypbr Lr ceoftcre
no3BoJItIOT pelxr4Tb aKTyanbHylo 3alaqy co3l.aH:?^fl HOBbrx, ntrcoxosoQeKTrrBHbrx
TexHoJIOfuqecKI4x npoueccoB nonyqeHt4{ ylpor{Hrroqvrx vr 3an\vffHbrx noKpbrruft, uonbuuarcqne
HaAe)KHOCTb z AonfoBeqHocrb pa60rrr MarrrzH r4 MexaHv3MoB.

flosrrueHze rpe6oraHzfi x raqecrBy reruurefi ualrzn crrrMynvpyer co3AaHr4e HoBbrx
MeroAoB IIeneHarIpaBJIeHHoro n3MeHeFlrrt @asonoro cocraBa il crpyKTypbr t4x rroBepxHocrHbx
cJIoeB. B qacrHocrpl, ruLlpoKoe pacnpocrpaHeHr4e rronpvnv Merorbr eos4eficrnlra Ha
noBepxHocrs 4eranefr KoHIIeHrptlpoBaHHbIMt4 rroroKaMrr 3Hepruv. Haa6olee nepcneKrvnuofi,
sneproc6eperaroulefi h gKoJlorraqecKu qzcroft rexnonolzefi cperv Ht4x flBrrflercg, Mero.(
eneKrponurHo-rlJla3MeHHofi o6pa6orr<u (3lIO). llpu erolr nponcxoAr4r tr3MeHeHr,re crpyKrypbr r.r
cnofrcrn Marepklzula B ToHKI4x rloBepxHocrHbrx c:rorx BcnercrBue QzsuvecKofo no:4eficrnrax
kt o HoB Bbrco KoreMn eparypHo fr r:ragNaH v sneKTpr4r{e cKo f o p a3p flra.

louo:runreJlbHoe rIoBbIIrIeHr4e ronepxnocrHofi nporrHocrrr, TBepAocrrr rI
I'I3Hococrofrxocrz reralefi npu 3lIO MoxHo raKxe Aocrr4qb 3a cr{er rle;reHanpaBJreHHofo
Ir3MeHeHI4t XHMuIqeCKofo cocraBa noBepxHocrHoto cro.f, rryreM nervpoBaHzt Vl

uo4zQzqzpoBaHw.
B 4zccepraqraouuofi pa6ore t\nfl vccnenosaHuir nrr6panu Aeranr4 <O6opylonanue

KoJIoHIrkt KJII4HOBbIX)> c Aefrcrnyrcxlefo :iaBola AO <YcrrKaMeHoropcxuft :ano4lpoiusrmleunofi
apMarypbl)>. KourarrHafl AonroBeqHoc:fb, a6pazuyuax n yAapHo-a6pasnnuat r,r3Hococrofixocrr
Aeralefi KOJIOHH KJII4HoBbIX vB craJrvr20X ua rpord3BoAcrse AO (y3lIA) yAoBnerBoprrorct
IIeMeHTaIIvei ua rBepAoM rap6ropz:arope c rocnelyrcUefi gaxalrofi. He4ocrarKaMy raxofi
TexHonofl4u o6pa6orxu aelurcfr tBrsrorcr o6pa:onaHze nopo6leuvflnpacrpecKrrBaHr4e Aeraleft
uI3 Ht43Koyfnepolt4crbrx crateft, a raKxe BbrcoKaq rpyAoeMKocrb vr gHeproeMKocrb
rrpo143BoAcTBa.

AHarus cyqecrByioqlrx rexHo.norufi TepMrrqecKofi o6pa6orrz no4o6Hbrx r43AeJruir uz
HI'I3KoyrnepoAI4cTbIX v JIeD4poBaHHLIX crarefr IIoKa3brBaeT qTo, 3a4aqa paspa6ornz
gneKrponI4THo-IIJIa3MeHuofi o6pa6orru,qnt Aeranefi 6yponoro r4HcrpyMeHra, o6ecneqr.rBaroqat
BbIcoKIae SKcrlnyarallLtoHHbre xapaKTepvcrvrKvr, flBrsercs. arrya,rrHofi 14 cBoeBpeMeHuoft.
Anpo6aqzr npaKTr4qecKilx pe3ynbraroB.

Csqsr reMarrrKl.r Alrccepraurru c HarrpaBJrenusMrr pa3BllTlls HayKrr, Koroprre
cQopvrnpoBaHbr Brrcurefi HayqHo-TexHu.recxofi rcovruccuefi rrpu flpaeurelbcrBe
Pecuy6lnrcu KasaxcraH B coorBercrBlru c rryHKToM 3 crarua 18 3anoua "O nayrce" ra (u,ru)
rocyAapcrBeHHblMrr rlporpaMMaruu. ffucceprarlr4oHHat pa6ora sBrrsercs, cocranuofi qacrbro
roc6ro4xernofi reuu Np277 KasHTV z TOO (ALAKOL-PLANT) Pe:ylrraru zccle4oeanufi
IIeneHarIpaBJIeHbI K BHeApeHrrro B nporr3rrorcrBo AO (y3lIA), a raKxe vcrronb3yrorcx n yve6nou
npoqecce raSe4pu <MaurznocrpoeHr.re rr rexHoJrorprr KoHcrpyKqrroHHbx Marepr4anos) BKfTy
zru. [.Cepux6aena. Onzcauue BKnaAa KoNa EpxzHa B nolroroBKy KaxAofi ny6tnxaquu.
flocraHosra 3ara,t, cnoco6 I4x pelxeHilrr, TeoperuqecKae v gKcnepvMeHTirJrbHbre vccreroBaHvfl.
BbIIIOJIHeHbI 14 OCHOBHbIe HayrrHble pe3yJ[braTbl nonyqeHbr JIkITIHO AIrccepTaHToM.

Anann: ypoBHq BHeApenner pe3yJ'rbraroB Arrccepraq[u B [paKT[qecKyro
AeflTeJrbHocrt. flo pe3ynbraraM AvccepraquosHofi pa6orrr Koxa Eprzua ony6lzr<onauo 8

HayqHbIX Tpy.4oB, I43 HIrx: 2 crarr,u B xypHanax, BxoArrrlux n 6azy AaHHbrx Scopus; 4 crarsu s
v34aHpIflx, peKoMeHAyeMbrx KKCOH MOH PK ars ny6tuxaryuu ocHoBHbrx pe3ynbraroB
rrccneAoBasufi no rexHrrqecKr.rM HayKaM,,

4,6.Ala.a,nw reMarrrKr.l pa6orrr lllapunona P.X. <I4ccleAonauue
SneKTpoBbrrlenaqvBaHllt IIBeTHbTX MeTaJTJIOB 143 MHO|OKOMIIOHeHTHO|O Cbrpbr C IOMOIIIbIO Cepa-
rpaQzronoro sJIeKTpoAa)), lpeAcraBnenuofr Ha cor4cKaHr4e crerreHr.r AoKTopa PhD ro



cneqrranbHocrr.r 6D070900 - Merallyprzr.
{uccepraql4oHHat pa6ora noKropaHra AO (KETy) lllapznona p.X. rocB{rrleHa

npo6lennau Hlr3KoKaqecrBeHHoro 4o6r,rnaelrcrx rr [epepa6arrrsaex4r,Ix pyr r4 KoHrIeHTparoB, a raK
)Ke Bo3pacraloqee Konl{llecrBo BTopr,rrlHoro rr rexHoreHHoro cbrpbr Pecuy6lzxz Kagaxcrau. llx
rIoBbIIIreHI4t sSQexrzeuocrrz [pol43BoIcrBa MerannoB B Hacrorrqee BpeMr rpe6yrorcr
cnequ$uvecKlIe HerpaAI4III,IoHHbIe MeroAbr rrx rrepepa6orru. B pa6ore npo6leua penaerct
rIpzMeHeHIreN{ Hosofi cxeMbl 3neKTpoxvtr,tuqecxofr feHepallr4t4 BbruenaqlaBaroulefo afeHTa I{
ycraHoBneHVI4 3aKoHouepnocrefi rpoleKaHut 3neKTpoxt4Mt4qecKofo BbrrqenaqvBaHr4fl. cJroxHoro
cblpb-f,, IIBeTHbIX MeraJrJIoB 3neKrponrr3oM c ceporpa$uroBbrM 3neKTpoAoM B fereporennofi
cl'IcreMe. B xaqecree MeroAa peureHvf, rrocraBneHuofi zagauu nu6paH cnoco6 vcrroJrb3oBaHht
cepa-rpaQzroBoro 3neKTpoAa no.4 soslteficrBrreM oneKTpr4qecKoro cvrHzura Am oAHoBpeMeHHoro
reHepzpoBaHlrt Bbllrlerratll4Balolllero a|eHTa 14 v3BJreqeHr4r MeriIJrJroB B pacrBop e o6reNae oAHoro
afperaTa.

Mero4zxa coBMeIrIeHHbIX 3neK'rpoxr4MztrecKux pearqzfi no3BoJrrer no-HoBoMy no4ofirz
K npo6leue nepepa6orru cblpbr piBnrrqHoro cocraBa v cJro)KHocrrl. Zcno;m:oBaHlre
gneKTpoxl4vuqecxofi aKTvBaIII4t4 rrpLt BbrlrlenaquBaHvrv cbrpbeBhrx KoHrIeHTparoB rlBerHbrx
MerannoB c nepeBoloM I{X B BOAHCrpaCTBOpr4Mbre coeAr4HeHr4fl, flBrflercr t4HHoBarIpIoHHbrM
pelxeHueM Int nonyqeHlrt rpyAHorl3rlJreKaeMbrx rlBerHbrx MerannoB r13 cbrpbeBbrx pecypcoB.
flpe4:raraeMaq MeroAI,IKa Ilo3Bor.f,er coBMecrrrrb [onyqeHze BbrrrleraqaBaroulero peareHTa r4

v3BreqeHlze IIBerHbrx u 6.rraropoAHbrx MerannoB n3 pyl, r,r KoHUeHTparoB, qro llo3BoJrfler
3KOHOMI4Tb 3HeprkIlo vt .4opofocTotu\ve peafeHTbr npv opfaHz3arltil.t TexHonorurqecKr4x
IlpoqeccoB.

Hayvuue I4ccJIeAoBaHI4t IIo reMe rrzcceprarlr4r4 rrpoBolr4nrlcb B rdcrrbrraremnofi
la6oparopuu dIepcneKTLIBHbIe Marepr{iurbr v rexHonoruz> AO <Kagaxcraucr<o-EpuraHcKoro
TexHr.rqecKoro yHr.rBepcr4TeTa).

Csgsr reMarlrKlr Arlcceprallrur c HarrpaBreHuqMu pa3Burr,ls HayKrr, Koropbre
cQopnrupoBaHbl Bsrcnrefi HayqHo-Texnuqecnofi rolruccueft [pra ffpanurelbcrBe
Pecuy6.lurcu KalaxcraH B coorBercrrrr.ru c rryHKToM 3 crarrru 18 3arcona "O nayrce" n (unu)
rocyAapcrBeHHbIMlr [porpaMMaMu. Ocnoenrre pe3ynbrarbr t4 TeMarr4Ka nanpayteuuit
BbIrIoJIHeHHofi 4accepraquouuofi pa6c,rsr cBr3aHa c rocyAapcrBeHHbrMr4 rpaHTaMr,r Kolrrarera
Haylrv MOH PK ro reMe: <Paspa6orxa Syu4aueHTaJrbHbrx npeArrocbrnoK pa3Brrrvrfl
rIrApoMeTaJInypfI,IqecKI4x npoqeccoB r4t3BJreqeHr4{ rIBeTHbrX MeTaJTJTOB Lr3 MeTaJIJIOCOAep)KarrIerO

cblpbt c IIenbIo co34aHLrfl ocHoB r,rHHoBarluoHHbrx rexHoJrofr4i4>, 2072-2014 rr., u <<Pazsqrrqre

QyuAarueuraJTbHbrx ocHoB fl4ApoMerannypfr4qecKux npoueccoB c uenbro rroBbrlrreHrrfl
e$SexrueHocrIr I43Bnesenv:s. Merzur:ron r.r3 KoMrrreKcHoro r4 Hr.r3KocoprHofo cbrpbr) (HI4P l\b
02691fO4 or 12.02.2015r. sa 2015-2017 ro4u), no npuopt4rery <PaqvoHanbHoe zcrrorrb3oBaHrle
nprrpoAHbrx pecypcoB, lepepa6orKa cbrpbr t4 rrpoAyKrlvr:zr>> Ha2015-2017 rr..

Ana.rrus ypocus BHeApeHrrjfl pe3yJrr,TaroB Arrcceprarrun B rrpamTrrqecKyro
AesrerbHocrr. flo pe3ynbraraM Ar4cceprarluonnofi pa6oru lflapznona P.X. ony6nzronaHo 7
HayqHbIX Tpy.4oB, uI3 Hrrx: 1 crarrq B x:ypHaJrax, BxoArrrlvx n 6azy.4aHHbrx Scopus; 3 crartu n
pt:'4anurflx, peKoMeHAyeMbIX KOKCOFI MOH PK a:rs ny6luxaqur4 ocHoBHbrx pe3ynbraroB
I4ccneAoBanzft no rexHlzr{ecKr4M HayKaM; 3 nylrl:axa\nit B Marepr4anax MexAyHapo.qHbrx r4

pecny6lzraHcKl,Ix ron$epenqzfi. OcuoeHrre pe3ynbrarbr Ar.rcceprarluu AoKnalbrBanr4cb vr

o6cyxgalucb Ha: Mex4yHapoAHbrx HayqHbrx xoH(pepeuqu.sx "The 48th International October
Conference on Mining and Metallurgy, September 28 to October 01, 2016 at Hotel Albo, Bor
Serbia, (Intemational Conference orr Recent Advances In Metallurgy For Sustainable
Development (IC-RAMSD 2018), February 1st - 3rd) 2018 The M.S. University of Baroda,
Vadodara, India.

4.7. Ana:llr3 TeMarlrxu pa6orur Ecenrapaena E.K. <ZnreucuSuKa\vs, npoqecca
Kyr{Horo BblrrlenaqvBaHns.3oJrora c rrpr4MeHeHr4eM pa3nr4trubrx peafeHToB u pa3nuqHbx Qu:vro-
xr'rMr4qecKrzx MeToAoE,r), [p€lCTaeIeHHOfi Ha COr4CKaHr,re yr{eHofi creneun AoKTopa PhD no
crerlr4anbHocru 6D070900 - Merallyprux.

[uccepraql4oHHuul pa6ora roKr,cpaHra KagHITITV unreuu K.I4. Carnaeea EceHrapaeBa
E.K. nocn-{rueHa npo6reuau nepepa6olKrr oKr4cneHHbrx MirJrocy:n@z4Hrrx pyr c nprzMeHeHr4eM
TexHoJIofI4t4 KyqHoro Bblttlenar{nBaHvrfl.:ioJrora. Kyvuoe BbrilIeraqr4BaHve u[poKo r{crroJrb3yercfl



npl4 nepepa6orrce 3onorocoAep)Karrlkrx py4, Tar, r43BecrHo, qro oKoJro 65 o/o zolora Bo BceM Mr4pe
I{3BJICKAETC' II3 PYAbI M ETOAOM KYIIHOf O BbIIIIEI AqU BAHTTfl .

TarcIEu o6pasott, tIoBbIIrIeHrre v3BJreqeHr4r 3oJrora u3 pyllbr AalKe Ha 1-2 %o laerguaqztellnuft elcouoN,ru.recxufi aQrfercr. Atts Aocrr,rxeHvr 3Tr{x qenefi rrpra Kf{HoM
BblltleraqhBaHr4t4 Bo3MoxHo npI4MeHeHI4e pa3nrzqHbrx peafeHToB. Brrsereuo Bo3MoxHocrb
uureucuQuKalll{I4 npoqecca 3a cqer raxr4x peafeHToB, KaK rrepoKcr4A BolopoAa r{ auerar HarpLI{
v ynbrpa3ByKoBoe no:4eficreve.

Ha ocHoeaHVI4 npoBereHHbIX 3KcnepvMeHToB Lt pacrreroB Lenaercfl BbrBoA o roM, qro
pe3ynbrarbl ucctegonauuit norrBeplKAeHbr rrpoBe.4eHHbrMr4 yKpyrrHeHHo-la6oparopHbrMt'l
l4crrbrraHr4fltr,ilt cnoco6a nepepa6orKz 3ororocoAepxaruux pyl c npr4MeHeHVeM arleraraHarpufl,r4
rlepoKcvAa BoAopoAa. Texuonoruq KyrrHoro BbrrrreJrarryrBa:-:,vrs.3orrora c r4cnoJrb3oBaHr4eM arrerara
Hurpr4s. I{ nepoKcl4/Ia BoAopoAa peKoiMeHAyeTcr Ans npoBe4eHvs. B onbrTHo-npoMbrrxneHHLrx
ycnoBl4tx. Pe:ymraru IzccneAoBaHnit v lpeAnafaeMaq rexHonorr{s npeAcraBnsror 6omurofi
I4Hrepec Anq npoMbllrnennoft uepepa6orKlr 3oJrorocoAepxarrlhx oKrrcJreHHbrx Mzurocylr,$u4uux
pyA B KasaxcraHe.

HayuHsIe ficcneAoBaHn.f, rto relv{e Ar4cceprarluIa ilpoBolr4nr4cr n r<aSe4pe <Meralnyprufl
z o6orauleHl4e rIoJIe3HbIX LrcKorraeMbrx), raKxe n .rra6oparopuu <<Zarkuh mining company)
Zc:raucxofi Pecny6:rzxu LIpau (co;enecrHar KasaxcraHcKas KoMrraHHr <Eurasia metals
company>) w n na6oparopuvr 6naropo4;nbrx MerulrrJroe Ovrza,ra PflI <<Haqzona,rrHsrfi rIeHTp no
KoMnneKcHofi nepepa6orre MltHepanrlloro cbrpbr Pecny6-rrur<z Kasaxcrau> focy4apcrBeHHoro
HayqHo-npoLI3BoAcrBeHHoro o6le4uue:urr.f, rrpoMbrrx:reggofi gKoJrofurE <Kagntexano6p>.

Cnssr reMarI{KIr Alrcceprauuu c HarrpaBreHusMu pa3Brrrnfl HayKrr, Koropbre
cQopnrnpoBaHbl Brrcnrefi HayqHo-TexHu.recr<ofi rcolruccueft rrpu rlpanurenbcrBe
Pecuy6lurcn KasaxclaH B coorBercrrBr{rr c rryHKToM 3 crarsu 18 3arcona "O Hayxett u (uru)
f ocyAapcTBeHHbrMr,r [pofpaMMaMr.r.

Hay.+ro-zccneAoBarenbcKai{ pa6ora BbrrorH.rrracb B coorBercrBt4r,r c Me)KAyHapoAHbrMt4
plccneAoBareJrbcKrrMrr npoeKTaMrr, orMeqeHHbrMr{ e Crpareruu <<Kagaxcrau-2050> vl

npupoperHoMy HarIpaBJIeHvIo pa3Bvtrr4ifl. HayKrr <PaquonarbHoe krcloJrb3oBaHr4e rrpvpoAHbrx, B

ToM rlt4cJre BoAHbrx pecypcoB, reoJrofrrifi, nepepa6orKa Mr4HepanbHofo cbrpbr, HoBbre Marepr{anbr
rr rexHoJroruu,5ezonacHbre v3Aenvr rr KoHcrpyKrILt4 ).

[uccepraqlroHHar pa6ora coorBercrByer coBpeMeHHoMy HaytrHo-TexHrrqecKoMy
ypoBHIo. [anurrfi cnoco6 unrencu{raKar\vpr lpoqecca KyqHoro BbrrrlenaqzBanvrs. 3onora c

rrpl4MeHeHr,reM piBnvqHbrx peareHToB t4 Qu:uxo-xuMLrqecKr,rx MeroAoB aKTyiureH, orBeqaer
coBpeMeHHbrM reHAeHrIr4rM pa3Bu'rvts.:orolo4o6brBaroxlefo npolr3BoAcrBa B Mrrpe.

Ana,rl.rs ypoBHq BHeApeHnfl pe3yJrbraroB Arrcceprarl[u B rrpaKTr.rqecKyrc

AeqTerbHocTb.
llo pe:ynrraraM Ar4ccepraquouuoft pa6orbr Ecenrapaena E.K. ony6:ruxonaHo 8 Hayr{HbIX

TpyAoB, Lt3 Hr4x: I crarrrr B )r(ypHiLrax, Bxollsur4x e 6asy AaHHbrx Scopus; 3 crart'u B vl3raHnsx,
peKoMeHryeMbx KKCOH MOH PK 4rx ny6rzraqrar4 ocHoBHbrx pe3ynbraroB r4ccneAonanufi no
TexHLtrrecKr.rM HayKuIM;4 nylrruxauzfi e Mareprranax MexAyHapoAHbrx xon$epenqufi. OcnoeHrre
pe3ynbrarbr Ar4cceprarlrur roKnarr,rBaJrrrcb u o6cyN4a,rucb Ha: MeN4ynapoAHbrx HayqHbIX

xonSepenqzrx <I4HrencuQulr.ar\ufl rt4.qpoMerannyprurrecKr.rx npoqeccoB nepepa6orrcz
npvpoAHoro r4 TexHofeHHofo cbrpbr. 'Iexnororzu u o6opyAoBaHrre), Cauxr-flerep6ypr, P(D,

2018 r. u <<PaquoHiLTbHoe r{crroJrb3oBarHze MzHepanbHoro rr rexHoreHHoro cblpb.s B ycnoBLItx
krH1ycrpukr 4.0>, Am,raru,2019 r.

4.8. Ana,ru3 TeMarrrKu pa6orr,r [apyem I.C. <Paspa6orra KoMrrJreKcHofi rexHonoruu
nepepa6orKr,r 3oJrbr c r43BJrerreHr.reM rIeHHbrx MeraJrJroB), rrpe.4crasreHHofi Ha corrcKaHue yuenofi
crerreHr.r AoKropa PhD no c[eqva,qbHocrz 8D07204 - <Mera:rnypfvqecKat IaHxeHeput).

[uccepraqr4oHHar pa6ora loKloparrra KasHI4TY znreuz K.Z. Caruaeea lapyeur f.C.
rrocBrrrleHa pa:pa6orxe KoMrrJreKcuofi rexuoJrorzlr nepepa6orv 3oJrbr c rr3BJreileHveM IIeHHbrx

KoMrroHeHToe. B pa6ore 6ruu rroJryqerHbr roBapHbre npoAyKTbr c vcnoJrb3oBaHrreM npoqeccoB
lrarruarHoft cenapa\vu,o6)Kr4ra,Bbrqenirrrv BaHvrfl, Kpvtcranlrv3ar\vrv, TepMrrqecKofo pirnoxeHrr.f,
kr ocaxAeHus. Brutu BbrrBJreHbr orrrrrMilJrbHbre [apaMerpbr Kaxlofo rrpoqecca v nocropeHa
KoMIIJIeKcHtur rexHoJrofrrr yrvnv3arlrrr4 3oJrbr, rroJryqeHHbre or cxrrfaHru 3xr,r6acryrcxux yuefi
Anr,rarzucxoft T3Il ltlb2.



flolyueHlr HoBbIe AaHHbIe ro 'repMorr,rHaMrzKe peaxqzfi nsaurdoAeficrBr4r KoMrroHeHToB
3oJrbr c xnopl'IAoM Kzurblrlaq. VcraHosreHa Bblcoxat Bepo{THocrb puBJro)KeHvrfl:vrynnvrra xnopLtAoM
Kzurbrlrrr B oKr4cJrrrreluroft arlroc(pepe.

HayvHue I{ccneAoBaHvrfl. tro reMe Arrcceprar\ur4 npoBoAt4Jrrrcr n la6oparopr4rx HAO
KasHI'lTY I'IMeHI{ K.I4. Carnaena u n HayuHoM r4Hcrr4ryre llMeHu BeftquaHa (pexoeor.
I4zpautrc).

I'Icloltsyr parpa6oraHHylo rexHonoruqecKyro cxeMy 6uro nonyqeHo: rr,rarnerfiroerrft
KoHIIeHTpat, vzctsrfi KpeMHe3eMa c coleplKaHrreM 99,5 yo SiOz, uerannypDrrrecKrafi r:rranoseN,r
MapKI4 f-0 u qnHronrrfi KeK c BblcoKprNr coAepxaHueM peAKo3eMeJrbHbrx MeraJrJroB.

Csssr reMarumlr Alrccepraquu c HarrpaBJ'reuusMr.r pa3Brrrr.rs HayKrr, Koropbre
cQopnrnpoBaubr Brrcnrefi HzjrrHo-T€xnu.recrcofi novrucczeft rrpu flpannre,r6crBe
Pecny6nurtu Kagaxcrall B coorBercrrBr{r{ c rryHKToM 3 crarsu 18 3arcoHa "O Hayme" u (ulu)
rocyAapcrBeHHblMlr rlporpaMMaMrr,r. Peayruraru r4ccJreAosanuit, [pr.rBereHHbre B

Al{cceprarlaosnofi pa6ore, TecHo cBr3aHbr c HayrrHo-rrccneAoBareJrbcKt4M npoeKToM
BbIIIoJIHeHHoMy B paMKax rocyAapcrBeHHbrx rpaHroB $ou4a HayKV MOH PK: l',lb AP09259637
<Paepa6orra BblcoKoerf$exrunuofi 6esorxo4uofi TexHonorrrrzr Anfl yrvnvrcarJvru. 3oJrbr or
cltnrvrraHvrfl yrnr c nonyqeHueM ToBapHbrx ilpolyKToB)) Ha 2021-2023 r.

AHa.rrus ypoBnq BHeApeH[q pe3yJrbraroB Arrcceprarrrrn B rrpaKTuqecmyro
Aeqrer'rbHocrr. flo pe3ynbraraM Aucoeprarluouuofi pa6orrr {apyeru f.C. ony6nuxoeaHo l1
HayqHbIX TpyAoB, vI3 Hvtx'. 3 crarru B :xypHanax, BxoArrrlLtx n 6asy AaHHbrx Web of Science n
Scopus; 3 crarrz B vsraHvfl4 peKoMer{AyeMbrx KKCOH MOH PK ans uy6lzraquu ocHoBHbx
pe3ynbraroB LlccneAosaHuir ro rexHr4qecKuM HayKaM; 4 ny6turcaguit B Mareprranax
MexAyHapoAHbIX z pecny6rvKaHcKt4x ron{epenqvfi, I crarefi n xypnarre, BxoAnqelr n 6aty
AaHHrIX Pl{HIl. Ocnoeurte pe3ynbrarbr Avcceprarlnr4 AoKna1brBaJrurcb z o6cyN4a:urcb Ha:

Modern Scientific research: Achievements, Innovations and Development prospects, 29 - 3l
aurycra 2021 r., Eeprzn, fepntanzr; International Scientific innovations in Human life.
Proceedings of II International Scientrific and Practical Conference, 25 - 27 anrycr 2027 r.,
MaHvecrep, Belzro6pvrraHr4fl; WOCA (World of Coal Ash), 16 - 19 anrycra2\2l r. Kenryruz,
CIIIA.

5 Anaruas pa6orbl o(fuquamHbrx perleH3enron (c npr4MepaMrr nan6olee HeKarrecrBeHHbrx

orgrrron)

.l\tb oI40
AOKTOpaHTa

Peuen:eurrr
OUO peqen:enra 1

(.uo:rNuocrb, yqeHarr crerreHb,
38aHI4e, KOII4qeCTBO

uy6nzraqufi no cneqzaJrbHo crr,r

3a rrocneAHr,re 5 rer)

OI4O peqeHrenra 2
(AorNuocrb, yqeHaJI crelleHb,

3Barrve, K o Jr v qe c rB o ny 6 r.uxaryui,t

IIo cnerlr4iulbHocTr4 3a nocJre.4Hr4e

5 ner)
IOrycon C.B. XoNrsron luexcan4p flerponzv

- KaHI.VIAaT TeXHr{qeCKr.rX HayK,

rnannrrfi cleqLIaJ'ILIcr
nporl 3BoAcTBeHHO-TeXHrItIecKof o

orrena Pecny6nzraHcKoro
rocyAapcrBeHHof o rrpe Anpnsrufl
<I{eurp ronruexcHoft
repepa6orru MLrHepirnbHofo

cbrpbr Pecrry6nzrur Ka3axcrau>,
nMeercf, BHurwrr4vt 5 Hayvuslx
uy6rurraqzii ro cnequiurbHocrrr
6D070900 -- Merar:ryprur.

lUapznona Afiuarrr Cyryp6exonna

- KaIjAIdAaT TeXHLIqeCKIIX HayK,

crapmufi uay+rufi corpyAHLtK

ceKTopa peAKvx paccerHbrx
sJreMeHToB s AO <I4ncruryr
TOIIJTI{Ba, KUtaJrI|I3a Ll

3JreKTpoxr,rMrrr.r r'tM. A. B.
Coxonr,croror> npll
<Kagaxcrancxo-Epuraucrzfi
rexnr.r.recKr,rfi yHI4BepcI,ITer),

rrMeercr BHaJwrrivn4 5 HayuHrrx
nylr'uxaq:zir ro clerlr4irJrbHocrr4

6D070900 - Mera,r-rrvorprs..



2 Ecenraszee A.M. Xylrara,ruen EplaH ynaHoel,rq -
KAHAI4AAT TCXHUIICCKI4X HAVK.
<Axrro6uucxufi peruoHalruufi
rocyAapcrBesur,rft yH14Bepcr4reT

I4M. K. Xy6aHoBa)), r4Meercr B

HaJrkr.rvtpr 5 Hayunux ny6nvraqufi
ro crerluarrbHocrr4 6D070900 -
Merannyprux.

Illasxrderona pos,

A64paxuauoeua KaHnuila,
TexHLIqeCKI4X HayK, rnaenrri
uayvuuft corpyAHkrK la6oparopur
peIKr4X MeriurJrol
focy4apcrBeHHoro npeAnpr4_rrrrrj
<Haqzoualsuufi rleHrp rr(
xorunlexcnofi nepepa6om<
MrlHepanbHoro cbrpbq Pecny6lzrl
KasaxcraH)), ilMeerct n uaururluu !
HayqHbrx tty6tmxatluit rc
crerlvarrbHocrr4 6D070900
Merar:rvprz.s.

3 x{yHicr<anzee
T.T.

Xynycon l\6rcir Kaupracoezv -
I(aHI.vtAUr TexHvqecKvx HayK,
npo$eccop xa$e4pu
<<Mera,rlrypp7q) HAO
<Toraighyrov university>,
LrMeerct BHaJrvt,tlzrz 5 uayunux
ny6lnraquft lo cleqr4iurbHocrr4
6D0 70900 -- Mera,'rnyoru-s.

Canyparon Epynau
KafirrpxaHonuv KaH2;u1iar
TexHLrqecKLtx HayK, t4mKeHep-
rexHorror TOO (ERG Capital
Projects>, nMeercq e uanu,ruu 5
Hayrrrrbrx ny6.nnrcaqraft no
creuuarrbHocrrr 6D070900
Mera-uryprur.

4 Apruu A.O. Baft ronypon Ep.ten f amrNroszq
- AoKrop PhLD,4oqenr xa$e4pu
<fopHoe AeJro, Merannypft4s t4

ecTecTBo3H1(LHIlfl>>

Xe:KasraHcKoro Yuunepcurera
r,rMeHv O. A.. Baftr<oHypoBa,

IrMeercr BH:.adrLl,.c.ur4 5 uayqurx
ny6mzxaquii lo
o6pasonare.rruoft rporpaMMe
8D07 204 - <MerallyprvqecKat
14HXeHepzjr).

Eep4zrynora @epysa AcanoeHa -
KaHAr4IaT TeXHUTTeCKI4X HayK,

HaqaJrbHt4 K or.rlena HI4OKP
Pecny6rraxaHcKoro
rocyAapcTB eHHo f o ilpe 4rrpLrflTll rfl
<I-{enrp lconrn;rercHofr
nepepa6orKv Mr.rHepaJrbHoro

cbrpbr Pecny6nuxz Ka3axcrau),
r.rMeercr 5 nayrutx uy6lzxaqlrfi
no o6pasonarenrHofi nporpaMMe
8D 07 20 4 -< M era,rnypf r4rrecKat
r4HXeHepilr).

5 Koxa EpruH Mypsaxlrerona Ym6ala
Acrap6eronna, KaHrv1ar
TexHVqecKr\K HayK, AOqeHT,
IeKaH aBTOAOpO)KHOTO

r[ar<ymrera Ka3axcKoro
aeroN{ o 6 r.rr b H o -Aop oxtH o ro
r4lr'crzrryr a lrM eHr4 JI. E. f o n.rapo na
I4Meercr Brlurr4rrr4v 3 uayvurx
ny6rzraqufi no crerlkranbHocrr4
6D07 1 000-N{arepuanoBeAeHtre u
TexHoJrorz.rr HoBbrx MaTepu iuroB.

Mycra$a llaypa
Mon4axepkrMoBHa AoKTop
PhD, gaee.qyroqzfi

na6oparopueft
MaTep14 anoBeAeHr.rt

lenaprauenra peaKTrrBHoro

IBr4XeHVr 14 MUtepI|jAnOBeAeHr4{

AO <Haquonalrurrft rleHrp
KocMr,rqecKr4x zcc:regonaHzfi vr

TexHoJrofr4fi > zrr,reercs 6otee 2-x
HayqHbrx rry6tuxagnfi B

(Scopus) CiteScore Bbrrrre 35-ur
ro creulrarrbHocrr4 6D071000-
MarepzaroBeAeHr4e vl

TEXHOIIOII4-g HOBbtX MATEDil IIJIOB.



6 Illaprzuon P. X. IlTsqyrds:r6sa Posa
AS4paxnaajgoBHa Katl,ntrar
TexHr4qecKI4X IIayK, rltaeHrrfi
nayvnufi corpynHr4K
:ra6oparop;nu pel{Kr4x MeraJrrroB
Pecn;r6luxaHe;qgfo
focyAapcTrler{Hofo ilpeAfipusrufl
<I{aquosarrrnufi qeHrp iro
xolrnnercHoE uepepa6orre
MrrHepa,rrhnofo chrpbs pK),
I4Meerct BHaJfirqutlr 5 uayvurx
ny6laraquft no cneqilaJrbuocrr4
6D0 70900 - \,{era,'r.nvprias.

Mupea6eron Eergar
Scesraluenuu - PhD, ne4yrqvi
nayvurrfi corpyAHtrK ceKTopz
3neKTpOXZMVrrl V Heopf aHr,rqecKr4l

coe4ranenzfi AO "Lluctwryt
TOIIJIUBa, KaraJIr,I3a u

oneKTpoxrrMt4rr r.rMeHa A.B,
CoKoltbcKoro", I,IMeerct E

HaJrvrrvtlr 5 Hayuuux ny6tuxagnfi
ro cnerlrlrurbHocrr4 6D072000
Xlrnazqecras TexHoJlorut
HeopfaHr4qecKzx BerUecTB.

Eceurapaena
E.K

Kofixanosa Afirynn
Kafiprenr4tbreBr{a lrlatl.vtIlur
TexHr4rrecKpix HayK, 3aBenyioqa.f,
:ra6oparopuefi snerlMeroAoB
rlrApoMeraJrnypfr4rr v
oGorarqeurafl uMeHu E.E.
Eeficelr6aena, AO <tr4ncruryr
Meruurnyprtrr4 14 o6or eHtrs>>,

vMeercfl BHaJru.uilu 5 nayuurx
ny6,ruxaqaii no cueqrraJrbHocrrr
6D070900 - Merar:rypra{.

Earalrapona XeHrrcryJ
Te;rrvranosHa - Ka:r^A:rrAa-

TexHlrqecKprx HayK, crapurui
npenoAaBarenb n r<a$e4pe
auaIwrrviuecxofi, xollouAHofr
xuMvIv v TexHotlofIzrI peAKLrX
gJIeMeHToB Kasaxcroro
HaTIVOHZUTbHOTO yHr4BepcvTeTa

rrMeHvr A;rs-Oapa6z, nMeercr B

Hurvrrr4r4 5 nay+mrx ny6nzxaqzft
ro crerlr4ilJrbHocrt4 6D070900 -
Meraaryprur.

8 {apyeur f.C. fra4uruen Ceprefi
Bna4nnenonzr{- Karrn. TexH. r{ayK,
ne4yuquft nayunufi eorpylHr,rK
la6oparopuil fJrliHo3eMa vI

aJrroMr4Hr.rr s AO <I4ncruryr
Merzrnnyprrzt4 u oSor ertrktfr.>>,

I4Meercr BHarvljc.vv 5 uay.luux
ny1tuxaguii ro
o6pasonare-uriioil rpofp Me
8D07244 <Mera,'r;rypfur{ecKafl
I4HXeHepI4s).

Mal.qrr6aee FaJrbrMxar
Keuxexeeezq AoKTop PhD
c'rapluruit uayvuufi corpyAHr4r
PflI (HIIKIIMC PK>>, zneercx
B HurLtrilil4 5 uayvHrrx
ny6rurcaqzfi no o6paronarelnuoi
rrporpaMMe 8D07204
<Merannypil4qecKar vHxeHeprlr ),

llpe4loxeHl4t IIo 4alureftneMy coBepr[eHcrBoBaHuro cr4creMbr noAroroBKu Hayr{HbrxKaApoB:
flosttcurs rpe6onaHur rc pa6ore HayqHbrx KoHcynbraHron (oco6euno lts KasaxcraHa) AoKTopaHToB B

rlraHe rlpeAno)KeHHbtx reM Al4cceprauHoHHr,rx riccreAoBaHuit vt ux pyKoBoAcrBa B rroAroroBKe HayqHblx
KaApoB.

6 launue o paccMorpeHHbD( Ar4ccepraur4rx Ha coucKaHr4e crerreHr4 AoKTopa
$unoco$uzPhD, AoKropa uo upo$zlrc

{uccepraqraoHHrrfr
COBET

IIIuQp rf HarrMeHoBaHrre
cIIeqrraJrbHocTrr

IIIUSp u
HAIIMEHOBAHIIE

cIIeqrrar'IbHoCTII
6D070900 -

Merarryprnr
6D071000 -

MarepuanoBeAeHr.re v
TEXHOJIOTV{ HOBbIX

MATCPIIUIJIOB

,,{zccepraquil, lprrHrrbre K

3arrlkrTe
7 I

B ronr qr4cJre IoKTopaHToB t43

Apyrr4x BY3os
2



lnccepraqvv, cHrrbre c
paccMoTpeHr,rt

B rou rt4cJre AoKTopaHToB Lr3

Apyrr{x BY3oe

luccepraq vwt, rro KoropbrM
nonyqeHbr oTpt4rlaTenbHbre

oT3brBbr perleH3eHToB

B rou qrrcre AoKTopaHroB ur3

Apyrux BY3oe

luccepraguu c
oTprrrlaTenbHbrM perrreHl4eM rro
UTOIAM 3AIULITbI

B rou rrrlcne AoKTopaHToB Lr3

Apyrux BY3on

fiuccepraq uv, HarrpaiureHHbre Ha

4opa6orr<y
B rorr qr4cJre AoKTopaHToB r43

Apyrux BY3os

fluccepraqvlr, HarrpaBJreHHbre Ha
rroBTopHyro 3arrlr.rTy

B rou qr4cre AoKTopaHroB r,r3

Apyrr.rx BY3on

IIpe4ce4are.lr
ArrccepTarlrroHHof o coBeTa
uo Mera.nJryprnn, Marepr.raJroBrsAeHr{ro

If HaHOMaTeprraJraM,

AOKTOp TeXHr.rqeCKrrX HayK

V.reHrrfi ceKperapb
AIICCepTaTITTOHHOTO COBeTa

uo Meraruryprrrrr, Marepua!'roBeAeHrrro
Il HaHOMaTepI{aJraM,

KaHAIrAar Qu:nrco-vtareMarrrqe,cKlrX HflyK


