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4.l.IOlycon C. E. )r(yMtrcbrHbrH TaKbrpnr6rrn rarrAay. 6D070900 - Merallypru.a
MaMaHAbrrbr 6ofiuHrua PhD .qoKropbr AopexeciH aJryra ycblHblnraH" I(ypaulrn4a ypaH 6ap

uruKisarraH cllpeK xeFre clrpeK )Kep MeranAapbIHbIII KoHIIeHTparbIH ilny rexHoJrofl4tcblH

e:iprey".
C. E. IOlycoBTbrrI Ar4ccepraqrlrnbrK x{yMbrcbr ypaH eHArplcrHq cl4peK )KeHe cl4peK xep

MerirnAapbrH aly ap(brnbr KypaMbrHra ypaH 6ap Neue rexHoreHAix ururigarrbl KeIIreHri ouAey

Mecenenepine apua,rran. Ouepxeciuriq (aNerri;riri Nul4as xblTra ecin rele xarKaH cupeK

)r(eHe cr4peK )r(ep 3JreMeHTTepiniq nepcrIeKTr.IB€trIbI xos4epiuiq 6ipi KYpaMbIHAa ypaH 6ap

uruKi3ar, aran afir(aHra, ynKeu l(aparayAbrr{ Kapa raKrarac xeutepi xene Qoc(parrbl ypaH

reu4epin oHAey.{eH aJrbrHFaH rexHoreHAir< rr,runepa:r4u ry:irinr4ep 6onyrr rrayurin.

Alrrnran Teopr4rnbrK )KeHe KonAas6a,rrr 3eprreynepaiq seriginAe AucceprallIas aBTopbI

ypau en4ipiciuiH clrpeK )KeHe cvpeK xep MerirnAapblH Irrblrapa orblpblrl, (YpaMbIHAa ypau 6ap

xeHe rexHorenAir urraxisarrrr reuenAi (afira eqaeyliq xal{a rexHoJlorl4scblH xacaAbl, oJI

cr4peK or4a resiN[Ai xone cr4peK )Kep MeraJ'rAapbIH KoHlreHTparrap rypinAe Ixbll'apa orbIpbIII,

(apa ra(Tarac KeHAepiu 4aftra oq4ey4iq lupof-rLlApoMerannyprasnbl( eAiciu xaue (afira

or{AeyAeH rexHoreHAix nrvuepal4u rysiriuaepai (TMT) Kafira eruey.qi ro:Aefili arIbIHraH

SocSarrrr ypaH KeH.qepi czpex xep MeranAapbl.

Cupex res4ecerin xeHe cr4peK Ke3Aecerin Nep 3JleMeHrrepiu: ypau, nauaauit, uolz6.4en

xene (coruacrr) P33 asty, couaai.r-aK irnroMoanruoHrafi alrovzuziiH arry Neue $eppocuttul!.vrilt
any yurin rrr4xra KypaMbrHAafbr crreKTi urafiua,raylay 6ai,rctrblJllaH rexri nafiAuraHy apKblnbl

Ylreu I(aparay Kgpa ra(Tarac xeuiu reueuAi (afira or{Aey rexHoJrorutcbl a:ipneu4i.

KouqeHrpaur4.f,naHraH ryrcipr KbrrxKbrnbrHblq (arblcyblMeH alrarr.lonzfi cylrQarr,rlteH

arnoMeparlvrfl,nay NeHe xefiinueH cnerri urafivalay ap(blnbl qepHocnaHuee Keuin aury reci:riu

enrisy clrpeK MeranrapAbr any 4epexeciu aprrblpyra, courair.-aK xon 6ofius.4a cupeK xep

sJreMeHrrepin roHqeHrpar rypin4e aJryra ruylmin4ix 6epe4i, 6yl uunepan.4bl ruuxigarrrr

nafi4alauy4uq reureulinirin aprrbrpyra xeHe eu4ipinerin eninruiq HoMeHKJIarypacbIH

xeqefiryre 
il^:ff;:fl'."r""rn exi HycKacbr i*acarrAbr: (brrrrKbrn xeHe cinrini. orapAuu

epKaficucrrHbrr{ aprbrKrrrbrnbrKraprr ropcerirren. I(uur4bIJIAbI a::l_y 6acran4u llurisarrl';r230 C

reMneparypacbrHAa cymsarraHAbrpyAbr xeHe reftinses cyMeH nrafiualayArr xesaeftli.

Knur(unAbr a1IIy re:iuAe cr.rpeK xep oneMeHrrepiniq epirin4ire ory .4epexeci 78,5 Yo r\ypafi[rt.
(Doc(farru ypaH KeHAepin oqAeyaeu TMO-raH KoHuerxrpar rypin4e P33 alyarru

Nerin4ipinren eAicis icre acupy 6acral4u ururisarrH nafi,gatanyAblr{ Kelxeu4iniriH Neue

enaipicriH peura6elslinirin aprrbrpyra bIKnaJI ere orbIpE'IrI, $oc(fopau Nexe Xaprr'ttair
ositrrre 6eryre nryurcin4ir< 6epeai.

luccepraqnn ra4rrprt6uHblr{ "fsl 6rrurrq 3-

TapMarblHa )I(oHe (uelrece) ueu.lexerri Kasa4craH
Pecny6.nurtacblHblrl Yrciueri )I(aHbIHAarbI KoMrrccrrfl

KaJrbrrrracrbrpraH rbrJrbrMAbr AaMbITy 6arurrraptruen 6aft.rraHblcbl. C.E. IOrycoBrbII{ 2017-

2019 Nunlapra apHajrraH "ra6uru pecypcrapAbl yrbIMAu tafila4any, ruuri:ar nen osiuAep.qi

Kafira eqAey" 6acrrrra4srrr,r 6ofirnrura Kasa(craH Pecny6lr'Ircacu Einina xoHe FIIJIrIM

ruauzcrpliri 4apNulaHAbrparbrH MeMJreKerrix 6ar4apnaMaMeH 6afilaurtcrbl Arlcceprallutnbl(
xy\dbrc 6arrnraprrnrrq nerisli Herr4xenepi uen raKblpblnrapbl: "yrKeu l(aparaylru
rroJrrrMeranl reuipreri-rperrlnufini reu4epin rerueu4i Ilrepy yuriu rexuoJlorrrtHbl eaipley".

[nccepraqr.rn neruxenepiH rrparcTrrKaJrblK KbI3MerKe enriry Aeqrefiin raJrAay.

[uccepraqrr{ ra(brpbr6u 6ofiusura 12 xapIrtJIaHbIM xapl4tnaHlbl, oHbIrI iulin.qe Scopus

AepeK(opbrHAa perleH3rrrranurbrH xypHanAapta2 MaKiIrIa, KP EfM EFCEK YcbIHFaH FrITIbIMI4

xypHilnAap ri:inriuen 3 nta4ala, 5 pe$epar, 2 uareur aJIbrHAbI.



4.2.EceHrasuen A. M. xynrucblublH ra4upu6urH rarrAay. 6D070900 - Mera:rnyprur
MaMaH.4bIFb[ 6ofiunma PhD roKTopbl AepexeclH a]ryra ycbrHbrJrraH "Turau-vranrzfi
eu4ipicin4eri KalAuKTapAaH TLITaH ruoxcuri MeH Kuurbrlufi cenurpacrur 4afira eqren iy1y
TexHoJlort4{crtH xacay ".

A.M. EceHrasueeriq lt.IccepralllzqnblK xrybrcbr ruranonraruufi enaipicinir{ rrrJraM
xr4Harbrrrrr4pbrHbrr{ Karrbr KiurAlr(Tapsru 4afira eqrey MecenenepiHe apuarran. I(a:aKcraHAa
rurauovrarHzfi ou4ipiciHiq IrrJIaM )KrlHafbrrrrrapbrHbrq xaybrH-rxarrrbrHbrH (afira er{Aey
xypri:inn'reftAi, elentAe IITJIaM Kannbl(rapbrH KeAere xapary xoHinAeri uelinrerrep Nerxinixcii.
TMI - AaFbI aJIraIxKbI 3eprreynep onapAbr Kypbrnbrc Marepr4anAapu perin re naftralaHyAbr
YcbIHAbI. tr(ypalGrH4a (YHrbI ttounoueHrrepi 6ap ruranouaruufi enaipiciniq rrrJraM
xI4HafbIIrrr4pbIHaH an:IHraH IxJIaMHbTH Quszra-xzMuqnbr( KypaMbr MeH 4aczerrepi xene
onapAbl 4o4xeriu4i rsrnrrtrra-TexHrrKzurbl( xeHe rareurrir e4e6uemep Ie aJry recil4epi Typzrnbr
uelinerrepgirl xerrcinixcisairi ocrr 6arsrrra 3eprreynep xyprisy 4axemiriu xepcimi.- nyrt
vreceneui IUerrry yuriu 4ucceprallutnbl( iryMbrcra "OTMK" AK rrrJraM )Kr4HarbrrrrrapbrHbrrl
(arrbl (anAbIKTapbIH KeIIreHAi Xafira orlAey rexHoJrofvxcuH e:ipney 6ofiuurxa 3eprreynep
renripinreH, ra3aprblnran epiriulileu xalrquft Hr4rparbr Nane Sropoauruouufiai xafrra oHlet
ap(blnbl a3or (bIIx(bIJrAbI mailwatayAaH KeKreH TuraH AuolccraAi ilJrbrHaAbr. Eyl rexHo rrorus.
KoplxaraH oprara 3u{I{AbI IxblrapbrHAbrnapAbr azafilyra xeHe rayaplu4 eHirra iuyra uylrr<in4ix
6epeli, 6yn perre auuour,rft 6u(propra4i pereHeparlurrraHarbrH Sropnayurbr areHr 6o6rn
ra6rr.xantr.

All4trau reoputnbl( xeHe (onAarr6asrct 3eprreynepre cyfiene orbrpbrn, aBrop cxeMa
6ofisnma ruraHoMarnnfi eH4ipiciniq rrrJraM )KrzHarbrrrrrapbrHaH rrrnaMrbr 4afira oq4ey4iq xaqa
TexHoJlofur.[br( rueurirr,rin ycbrHAbr: rrrJraM--+a3or Kbrrx(brJruu cilriley ---+ xex Naue epirinAi;
rer---+$ropqaunaonzfi;1i eq4ey -)flrApon1a3 --+riBapry ->pyrun4i xoHqenrpar; epirin4i ---+

ra3apry---+ ryfi ipurircrey-> KaJrbrluir nurparsr.
Xyrr,ruc rnranouarnufi engipiciHir{ rrrJraM x{vHarbrrrrrapbr rxJraMbrHbrrl Sz:rara-

xUMLIIJIrI( KypaMbIH; inor KblrxKbrnbrMeH Tr.rraHoMaruraft ou4ipiciuiq rxJrilMbrH uraftuzuray
npoqeciniq KLIHeTLIKaJIbI( 3al{Abl:rbr(rapbrH; 6aratrct ouirr.r4ep4i aJra orbrpbrrr, Tr,rraHoMaruuit
oH4ipiciHirl IrrJraMbIH a3or (brru4brnbrMeH mairarrayAaH KeK neu epiriulini xafira oqley
xoninAeri 3eprreynep canacblHAa rblJrbrMra Mar{br3Abr ynec (ocaAbr. luccepraqr4rJrbr(
)I(yMblcrblr{ Mar{bI3AbInbIrbI ere )Ka(cbr arrrbrJrlaH )KeHe rr4TaHouaruzfi enaipiciniq rrrJraM

xLIHaFbIIIrrapbIHbIH IITJIaMbTH xafira orlAey KaNerriliriuen 6afiraHbrcrbr, oHbrq Kon roHHirJrbr(
xlrHa(Tapbr "eTMK"AK-nHr{ esexri uecereci 6olrrn ra6wagw.

lncqepraqur ra4rrpsr6uHbrrt "fnrrunr rypanrr" 3aHnrrq 18-6a6rrnuq 3-
TapMarbrHa lrcoHe (nenrece) uevuercerrirc 6argap"ranraJrapra cafinec (a:a4cran
Pecuy6nurc4cblublrl Yrciueri )r(aHbrHAarbr Xoraprr rbrJrbrMrr-TexHr.rKaJrbrK KoMrrccrrfl
KaJrbIrITacrFlpraH rh{JrbrMAbr AaMbrry 6arurrraprrvreH 6afi"ranrrcrr. lzccepraqrrrnbr(
xlublc K ItI. Cer6aen arbrHAarbr (asYT3Y-4rrq "Merannyprkrfl Nane nafiAanu 4as6zurap4u
6airrtry" xa@egpacuHAa xeHe "Merairryprrrr xeHe xeu 6afrury r{Hcrr4Tyrrr" AK, TLITaH xeHe
cl{peK orKa regiuri uerarAap 3eprxaHacbrHAa, KP BfM Frurnu roruzreriniH ueurererrir
lpaHTbr rueq@epiu4eri No6a 6ofirruura: <Turas rrrJraMbrH reurenAi Kafira er{Aey rexHoJrofl4tcblH
e:iprey> (2018 )Kbrrrrbr 2 naypr,rsgar:"l 2018-2020 xun4apfa apHnnraH HI4P Jrlb AP05130436),
I(asa4crau pecny6rzxacu Ei:rilr )r(eHe FbrJrbrM nznucrp:riri (ap)KbrnaHAbrparbrH TbIJIIIMI,I

3eprreynep.4i rpanrruK KapxbrnaHAbrpy> iuKi 6arAapnaMacbr ureH6epiHle xeHe <<Ta6uru
pecypcrapAqr yrbrMAbr taitauauy, urzxi3ar neu oniu4i r<afira erlAey) 6acrrrra4urrr 6ofirrnma
opbrHAanAbr.

[ucqepraqun narnxe.nepin [paKTurcaJrbr( Kbr3MerKe euriry Aerueftin TaJrAay.

.{zccepraqugnbrK xyMbrc ra4upu6u 6ofiuuura 12 6acna x{yMbrcbr }r.apilflnan4br, oHbrr{ iuriH4e
Scopus AepEK(opbrHAa perleH3vrfl.raHarbrH xypHanAap1a 2 MaKa,ra, KP BFM EFCBK ycbrHraH
IrIJIIIMI,I xypHzlnAap risiNaiHeH 4 v'a4ana, 6ar^ugaxrwrapAbrr{ 5 resvci, mererAix rbrJrbrMr4

6acumrnrAa I uaKa:ra, 1 nareur ilJrbrHlbr.

4.3.T.T. Xynic4anuenriH 6D070900 - <<Merannypruq) MaMaHqbrrur 6oftsrnura PhD



rbrJrbrMrr AepexeciH aJryra ycbrHbrJrraH ((Ka3aKcraHHbrr{ )Korapbr KyJrAi KeMip,.Iepi MeH
MapraHerl KeHAepiH KoJrAaHbIrI Fe-Si-Mn-Al ro6srnAarbr rcenrenAi Jruraryp en4ipicinirq
TeoplrflJrbl( nerirgepin AaMbITy ?KaHe rexHoJrorrrqcbrH r(erirAipy> )KyMbrcbrHbrrl
ra4uprr6qrH TaJrAay.

T.T. XyHic(anvenriH Al4cceprarlzrnbrK xyMbrcbr (ypaMbrHAa MapraHerl 6ap rrrxra
Marepl4anl4pblHaH xoHe xorapbl ryn4i nomipnep4en Fe-Si-Mn-Al 4ypaftrrm KerreH.4i
nllrarypanalp any rexHoJrofu.acuH eripreyfe apHanrau. Xylmrcrbrrl o3eKriniri xorapbr carraJrbr

MerilnAap MeH MeraJrJr 6yftunr4aplru enaipyair{ yJrrarobrMeH, couAafi-aK Ka^saKcrau
Pecny6nzr@cbrHbrr{ rixerefi $eppo4oprnna en4ipiciHe KonAaHyra )KapaMcbr3 KypaMbrHAa
MapfaHerl Sap rcengepli Neue 3HepreruKiurbrK eMec xorapbr xyn4i xenip4i Merirnnyprvrnbr(
(afira orlAeyre rapry 6orun caHurarbl

Xolaprr calaJlbl MeranAap MeH MeraJrr 6yftrrnr4aprrn en4ipyAir{ xenerraiHirl yrrarorruen
(arap cana ra xrrn cafirrH aplbrn re:re4i, oHbrr{ ar{cbrHAa en4ipyurinep 6ecerce4e canaHbr

xorarrnafi, sHepn4-s pecypcraplr MeH (oJr4aHbrrrarbrH Marepr.rzrnAapAbr yHeMIey apKbrnbr

MeraJrJr orliN{aepiHirl KyHbrH roMeHneryfe rbrpbrcyna. BorarrsrH carracbrH xaKcapryAbr
(ypaMbrH.qa rperunzfi, MapraHerl xeHe aJrroMuuufi 6ap xemenli nr,rrarypaHbr KonAaHy apKbrnbr

(aMTaMacbrB eryfe 6orra4rr, onap orreKci:4eu4ipy carbrcbrH.qa 6onarrrr orreri MeH Merullrn eMec

(oclanapA4H Tepeq ra3apryra LrKrran ereAi.
Fe-Si-Mn-Al remenAi lzrarypaurr 6ar4ury 6ofirruura 6yprrn fblJlblMl4-3eprrey

xyubrcrapbl rrrr4xra KypaMbrHra MapraHerl reniu, xoFapbr ryn4i xorr,rip4i, rcnapqurri Nese r.6.
naitgastaua orbrpbrrr, xypri:inren. Lllzxisar Marepr.raJrAapbrHAarbr yrx )KeHe oAaH Aa KorI

KoMnoHeHT[epai 6anxury reriH4e npoqecri perreyaiu Kr{r,rHAbrrbr )r{eHe Kerrreu4i nurarypaurt
osliriHeH qrarrrbrpaybruur{ 6erricigairi TypaKrbr rexHoJrorr4qnbrK pexuMre llrblryra rr,rluriH4ir
6eprr.re4i. I(aaipri ya(brrra xrrHa(TaJrraH npaKTr4KirnbrK reNipu6e, xypri:inreH Teopusnbr(
3eprreynep reureHAi nr4rarypaHr,r 6alKury Mecenecin xar{a ryprbrAaH rrrenyfe uyrumin4irc

6epy4e. A4 xunaurnbr( (ypaMu 6ipHerue 3JreMeHTTeH TyparblH xeuren4i nllfarypaHsr ra6vru
urzrisar M4TepvanAapbrHaH xeHe rexHorenAi MarepzirnAap.4aH 6ip carunu rap6oreplvrl,ItnblK

(oxcbr3 recirueu anyAbrq e.neuAeri aHilnomapbt xe:AecuefiAi.
KeurenAi nvfarypaHbr ury rexHororuscbrH e:ipney I(a:a4cran Pecly6nrarachlHblll

rirelefi Qgppo4opunua ou4ipicine (on,qaHyFa )KapaMcbr3 MapraHerl KeH opbIHAapbIHbII{

en4ipiciu qprrbrpyra xeHe xaHaraH KeH opbrHAapAbr e:ipney4i yfisnt4acrupyr4 coHrafi-a(
6ypun xirnhr( rlapyarrrbrnbrrbr ceKTopbrHAa rasa nait4zrJlaHblJrarblu rentip KeH opblHAapbrH

eu4ipy xe4euiu ylrafiryra nrymriH4irc 6epe4i. Xorapu ry:r4i xorr,ripai nairrat:m;ua orblpbrrl,
reurenAi nqrarypa on4ipy rexHoJrorr.rrcbrH r4repy I(a":a6craHHbIH (feppo4opurna on4ipiciHirl
y3al1 Mep3inrai nuxizar 6azacst periu4e Kaga(craHnuH ronrip KeH opblHAapblurrq porin
afiKrrnAafiAbr.

Teopzrlu4 )KeHe 3Kcrrepzueurrix 3eprreynep HerzxeciuAe rblHblrx xene xaprrrnaft
TbrHbrrrr 6qrar en4ipiciH4e orrexcisaenaipriur perin4e (onAaHyra 6arrrrranran rirelefi
(feppo4oprrpna en4ipicise IqonAaHyra xapaMcbr3 MapraHerl xeui. uapraueq lceni )KeHe KoKc

KanAbrrbrHalr AaftHnAa,'rraH 6prarerrep MeH gHeprerl4Kanbl( TyprbIAaH xapaMcbl3 6olrru
ra6ruarrrn )Kofapbr ryr4i r<onrip.aeu egAirineu trrarlrblpayra ylublpaMafirun reureHri
nr4 rarypaHH any rexHoJlort4.acu eaip,reu4i.

lucpepraqun ra4nrpu6rrHbrH <<frurnr ryparrbl)) 3aHnsIq l8-6a6rrHuq 3-

TapMarbrHa rrteHe (nenrece) uerrnercerrirc 6ar4apnanraJrapfa cofircec (a:a4cran
Pecny6nn4acbrHbrrl Yrcinreri )KaHbrHAarbr Xoraprr TbIJIbIMIT-TexHuKaJrbIK KoMI,Iccus

KaJrbrrrracTbrpran rbrJrbrMAr,r AaMbrry 6arsrrraprrvren 6afinannrcsr. ,{uccepraql4srblr{
xlMbrc <Kaparan4br r4HAycrpr,uJrbr( yHr4BepcLtreri> KeAI( nren I(P MrrHepaiIAbI lrzrisarrrl
reurenAi x@fira orlAey ynrrbrK oprzrJrbrrbrHbrH $utmant <X.O6iureB arblHAapbl <Xurupr-f,-

Merirnnyprr4fl vtHcrtrryrrr> 6asacbrHra opbrHAanAbr. [uccepralll4snbl( xyMblcra xelripilreH
FbrJrbrMr4-3eprrey )KyMbrc Herr4)Kenepi I(a:arcraH Pecny6rzxacu YxiMeriniH )I(aHbIHAarbI

Ylrrrrtq fbrrrbrMr.r rcer{ecrirl <<feororuq, Mr4HepanAbl )I(eHe rconaipcyrex urzxigarrrn oH4ipy xeue

Kafira eHAEy, xaqa MareprlanAap, rexHoJrorzr, 4ayinci: 6yiluMAap MeH KoHcrpyKllnflnap>>



6acuu 6arbrrHueH rblfbl3 6afilanrrcrbr x{eHe AP08052301 - <xoraprr 6elcen4i Al-Mn-ca-Si
sJIeMeHTTepiHeu rYparblH (opblTnaMeH Merann eMec Kocrranap.qaH Ta3apry xeHe eqrey
xoJIbIMeH carIa,IIbI 6olar (yto eu4ipici rexHoJrorktrcbrH e:ipney> ra4rrptr6rrHAarbr xac
fanbIMAapAbI rpaHrrbl( KapxblnaHAblpyra 6arutrralrau 2020-2022 xbrnnapra apHanraH
rbrJrbrMt'r xeSre (uenaece) rrurrrrar4-TexHr.rKirntry xo6a ueq6epiu4e ophrHAanAbr.

[ucpepraqun HOTI{)I(eJIepiH rlpaKTrrrcaJ'rbrK Kbr3MerKe enniry Aer{refiin raJrAay.
lnccepraql4qnblK xYMbIc ra6upu6rr 6ofirmua 8 rrurrvrz )r(yMbrc, oHbrr{ iruiule: 2 naar<ara Web
of Science 6asacHuAa Naue Scopus 6asacHHAa vHAeKcrererin Ar4ccepraulrr raKbrpbr6rnmrq
FhInbIMI4 6afrtrrr 6oftunura peqeH3r.rrnaHarbrH rbrJrbrMr4 6aculrru4ap1a, I Ma(iua BFCCKEK
ycbrHraH Merurnnyprr4r canacbrHAarbr oraHAbr( 6acrrnrrvr4a, 1 nlaKala oraH,rlbrK rbrJrbrMt4
xypHanAa xeHe 4 MaKana Xalrt(apaluK xeHe pecny6ruxalrr4 rbrJrbrMu-rrpaKTr.rKanbrK
rouQepenquqnapAbrrl xr,rHaKrapbrlra )KapusnaHAbr.

4.4.AprtIH A.O. i(ynblcrbrH ra4srprr6urH TarrAay 8D07204 - <<MerarryprusrbrK
r{H}I(eHepI{4> 6ilina 6epy 6argapJraMacbr 6ofirrnnra Qr.rroco$us AoKTopbr gepexeciH aJryra
YcblHbrJrrarr <<Msrc KopracbrH rurefiHqepiu cylnQugreugipin KonBeprepJrey
TexHoJrorrrqcrrn xerin4ipy>.

Mrrc en4ipiciniq :anaanayv ryfii, oqreyre rycri uerur1ap laenmepi reMeH xoHe
ilecne:ri 3vtsH Merann-Kocnanap uolurepi xoFapbr 6olarr,ru ruuxisarrrrq enri:inyirueH
cvI\arrana4bl. EYn 3I,IIHArI (ocnanap urenurepi )Kofapbr 6onarrrn (ypaMbr 6ofiuHlra xypge:ri
noJlltMeranq4u urrefiHaepaiq anbrHybrHa exereAi. Olapluu apu 4apafi KoHBeprepneyMeH
eq4elyi arn4oc$epara 3vsH1.br 3arrap gMr4ccuqcbrnuq ocyine exel4i )KeHe r1oprrraraH opra MeH
arala AeHcaynblrblHa xyxrerteciu aprrbrpAbr. Texnolorr,rrnbr4 TypfbrAaH, KoHBeprepney
oHina4epiniq - (apa MbIc, rcouseprepni [rJ'raK neH rrraq carracbr, ou4a ilecteli lrerall-
(ocnanapAbtrr{ rrrorbrpnaHybr ece6iueu ay4brMAbr rolreH4e4i.

<Ka:garuc>) XIIIC l(opracrnr eH4ipiciuiH Mbrc-Kopracr,rn urreftH4epin KoHBeprepney
ruaprrapblH4a 6epilreH MeceJIe epeKlxe osexririr<re rze 6olaAbr, MyHAa urrefin4ep 3r4rH MerzurJr-
(ocnanapAbtrI{ xorapbl lte,rruepiueH cLrrrarraJrapt:25 Yo rcitin (opracbrH, 4 o/o rcfiiu MbrrrrbrK
Neue 1,0 Yo, lefitn cypbMa. Myu4aft IlreftH4epAi xouneprepney Herr,rxecin4e nruc menurepi
reMeH (96-98 %) xeHe (ocranap (As, Sb, Pb xene r.6.) nrerurepi )Korapbr (apa Mbrc anaqbr.
KoHneprepnpyliq I naep:inaiHAe (aftrr,rlrAbr KoHBeprep rrrJraKTapbrHbrq (ypaMbrHAa35 o/o aefiin
(opracblH, 3e/o lefiiu MbIc xeHe I,5 yo aeftin (KocuH4rrcrr) nrrun-aK neH cypbMa 6oralrr. Muc-
KopFacbIH ItrrrefiHin or{AeyAir{ larrawa elici xoX 6orranAuKTaH, KoHBeprepney "Ka3quHK"
XruC eMK MbIc rIeH (opracbrH eH4ipicini{ xaJrrrbr rexHoJrorusnbr( cy:r6acuH4a Kapa Mbrc

iuly.4brr{ nerigri oqlerinri 6omm KanaAbr.
Xyrraprcra )I(aca(TiIJIraH MbIc KopracbrH ureftnin KoHBeprepney4iq xaHa rexHoJrofr.rqcbr,

KoHBeprepnqpAe x{orapbr ryriprri Mbrc KoHrleHrparbrH urreftnlren 6ipre oqAey )KeHe

6ipya4rrrra oHbr cynr$z4vr:arop periH re nair.AanaHy ap(brnbr Mbrcrbrr{ (apa Mbrc(a, ar irecneri
Merann-(ocqanapAbru (Kopracrrn, Mbrrrrb.f,K, cypbMa Nene r.6.) - mar{ra repeq 6eniHyi ece6iueu
KoHBeprepnqy eningepiniq canacbrH ay4brMAbr xorapbrnaryra rnrynrxin4ir 6epeai.

[ucqepraqus raKbrpbrrrrapbrHbrrt <<fnrnrrna rypaJrbr>) 3ar{usrr{ 18-6a6unuq 3-
TapMarbrHa caftrcec (ara4cran Pecuy6,rurcacbrHbrrl Yrcirvreri ataHbrHAarbr Xorapu
fbIJIbIMIT-TexHr{KaJrbrK KoMrlccraq Kyparsru rbrJrbrMAbr AaMsrry 6arurrrapuMeH ]r(eHe
(neuece) qevrnercerrirc 6ar4ap,ranrarrap. .{zccepraqLrrnbr( xyMbrc 2018-2020 xx. }lb
AP05130595 <I(opracrur enaipiciniq KoHAr4ur4qnbrK eMec xaprrrrafi enin4epineH KopracbrHAbr,
Mblcrbr, Mbrpbrrx rreH ctzperuKep MeraJrAapbrH Tayapnbr enirra4epre rirerefi 6erin anyrbrH xaqa
x{orapbrrexHoJrorrr.rrJrbr4 6ap6oraNAbr rexHoJroru.scbrH xacay) xo6acrr 6ofiuuura KP EfM
rbrJrbrM (opblHbrH MeMJreKerrirc rpaHrrtrbrq arrcbrHAa opbrHAanFaH.

[uccppraqusHbrr{ Herrrr(eJrepin nparcruxara eHri:y AeqrefiiH TaJrAay. .{uccepraqzr
ra4rrpu6u 6ofiuuua BAK aHbr(TaJrraH, peueH3r4qnaFiarbrH rbrJrbrMt4 xypHanAap MeH

6acsrnrru4apgaT rbrJrbrMz )KyMbrcrapbr)Kapr4fl.naHraH, oHbrr{ iuriu.qe: WOS AepeKTep 6a:acun4a

- 1ua4ara, Scopus AepeKrep 6asac;'s:ana-2Nra\ar'4 PI4HI] 6asacstuna - 1rra4ara, KP BFM
BFCCKEK ycbrHbrrrraH xypHanAap[a - 3 MaKana.



4'5'Koxa EprcuHHiq ra4rtpu6rlHAarbr xyMbrcKa raJrAay r(acay. (6D071000 -Marepua;rraHy )r(eHe )r(aqa Marepl{aJrAap rexHorofuscbr)), MaMaHAsrftr oofirrnruaphD
AoKTopaHTypaHI'r K+prayra YcbIHbIJrraH <<3nercrpo.nurrirc-n.ira3MaJrbrK oqAey eaiciuirt
rcenreripreu MeraJrJr KopbITrIaJrapbIHbIr{ 6eriuAe *apu*"*uJrbrK Koprayrnbr 4a6arrap aJry>

I(.11. Cer6aen arbrHAarbr (YT3V-uiu aonropuHru Koxa Epxznuiu ru.rcceprarlrzrnbrK
xS{bIcbIHbI rbInbIMHbIH IaMy barblTblHa HeMece MeMneKerrix 6ar4apnaMiuraprnra cefirecriri:
-3lexrpolzrrix-nnagMar'IblI{ oH,4ey (3lIO) peNiuine 6afiranucru as rerip.rrenren
6olarrap4nrq ynrilepinirl 6erri 4a6arrapbrHr,rq (ypbrnbrMbr veu $a:a,rbrK (ypaMbr, onapAbrrl
e3repy 3alIrbrnbl(Tapbl Teoplr-snblK TypfbrraH xeHe rexipz6e xy:in4e seprri:rai;
-lzccepra{rtnbl( xYMblcra Sllo-4en orKeH a:roruiprerri xeue a: ,reripnelren 6onairapAbrH
6erri (a6arrapblHblH (Ypblnblcbl exi 6enirreH TyparbrHbr Kopcerirreu. Eorarraprur{ 6erinre
zuIAbIMeH (anblrlAblrbl rraMaMeH 100 rvrrcnr 6olaruu, Kypbrnbrcbr afi4uu xepiH6efirin, 3fl9-4iq
ecepiHen $usura-xuMr.rrJrbr( TypFbrAaH afipuSura u=."pi"r, (_rreriprenr"", -"rrrur44aur.6) (a6ar
nair/,a 6olalrr. onrrq acrblHAa MapreHcr4rrix xa6a r(ypanaAbr. olan coq, oJr 6ipre-6ipre
neri:ri (feppzr-nepnurrirK ypblnblctta ere4i. @a:a,rr,r4 (ypaMbr, (ypbrnbrcbr )KeHe Kacuerrepi
e3repreH 6erxi (a6arrbrrl xanrbr (anbrrl.qbrrbr 1000_ 1700 MfIt Nere4i; Oqaey KesiHAe
6olarrrrq Serxi ra6arblHbrrl (ypblnblcbr MeH ttacverrepiuirl o3repy NaexanzsN{i aHbr(TiurAbr;
KanbrlrrneH4ipinren coAaHbrq (Na2CO3) cyAaFbr epiriuaici ap(brnbr sJreKrprorbur errisreu4e,
gneKTp-ra3Ibl( pa3pflATblrl Herzxeciu4e Irna3Ma nairga6otaart. XoraprrreMneparypiurbr(
nJriBMaHbIFI (YpaMbIHAa naftIa 6o:rarrtu xonripreri voHAapbr 6olarruq 6erxi (a6arr111
aguS$yzunrlbr( )KorIMen euin, xap6n4rir {a^:alap (ypaAbr; I(yfrnra 20X 6omruHtrq 6erri
(a6aGurra, SfIO-uuq ecepinen, Fe, Cr0,6 Fel,4Nene Fe2,7 C0,8 Ni0,lxvMrrrnbrK (ocbrnbrcrap
ueri:iu4eri alr0a - Sa:anap KypblnaAbl. CoHmreH 6ipre srerrporzrrix-nnirMiurbr11 oqney AeH
xefiin 6olarrap4r,IH (ypbIJrbIMbIHAa, xorapbr Aa aruurfaH $a:anap4au 6ac4a, 6o,rarrrrrl
yfixelicxe lesinl4iniri ruen 6errir 6epirririH (arrbr )KorapbrnararbrH, (aJ'rAbr( qeueHrur FeC
nafi[a 6ola4rt; 3flO KesiHAeri 6o:rarrrry 6erxi Ka6aumrrr{ canacbrHa ecep ererin uerisri
Sar<ropnap: ToK KepHeyi, 4us4rtpy xeHe rrrbrHbr(rbrpy yaKbrrbr; (br3Abrpy reMneparypacbrHbrr{
roK KepHeyiue, 4us4blpy xeHe cyblTy yaKbrrbrHa reye.n4iniri autrKranArr: T: 4,5xt 2$;;rs-l
4,8xU- lSxtcyrrr; IlL'rurr4rupblnraH (a6arruq (uurbrr{Abrrbr MeH (arrbrJrbrrbrHbrl 3 IIO aiu
peNuntAepiue 6aftlaurrcrblJlblrbl aHbr(rilnAbr; 20X 6olarrrHtrq elerrpolurri [na3MilJrbr(
er{IereHHeu reftinri KarrbIJIbIfbI xeHe onap4rrq a6pasunri yfire.:ricre rosiNaainiri 6acran(rr
IlraMirnapblHa KapafaH[a 2 ece xorapbl 6oraruH4uFbr aHbrKTiurran. YcrrnbrJrbrrr orbrpbrnfaH
S|IO rexnoJlorIztcbl (onraHblcrarur XTO rexHoJrorrrf,cbrMeH caJrbrcrbrpFasAa 6olurexrep4iq
yfixelicxe ro:ill4iniri nreu KarrblnbrrbrH aprrrrpyra rr,rynrxiu4ir 6epeai. Onru{ nerigri
aprblKlxblnbl(Tapbl: 3lIO HerzNeciH4e nerisri MeraJTn Marpvrlacrr 4e$oprraaquxtanlaftgst;
6errir Ka6ar rouiprerci:aen6efiai
(KonAaHy.4aPbIIIeMeHTaul{tnayxeHerrrbrHbr(Tbrpyoneparlilfl.napbrHg.aru4afievrec); MeraJrnlbrr{
(fopnacu osreplreft4i, repMr4rnbr( xapbrKrap nafiAa 6onr.rafiAu; 3lIO, rninainiri xeHe
3HeprLItnbIX YHervlli:riri xorapu, sKoJron4qnbr( ryprbr1LaH Ta3a rexHorrort4-f, 6orsn ra6utaga;
Eyfirnruuq inrxi 6erri 4a6arrapu MeH KybrcrapbrHbrq r<yp4eli npoSzlin 3|Ie apKbrnbr
6epixreH4ipyre 6ona4br; erlAey yruin 6yfiuMHbrrt 6erri 4a6aruu apnafist gafiuu1ay KepeK eMec;
3lelcrpolzrri-nna:uarrrJ( or{Aey rzivr4iniri )KoFapbr, sKoJrorktrJrbrK TyprbrAaH ra3a, 4ayinci:
TexHoJlofut; apuafii't ra3anaylxbl xa64u4rap (onAaHy, (zurAbr(TapAbr 3a,rracbr3.4aHAbrpy
ruapanapbl (axer eMec; 3rexrporurri-unaalramrS or{Aey eq6ex )KeHe 3Hepil{r (yarbrH
YHeMAeyre naynrr<iH4irc 6epeAi; OniMniq ogiuaiK (yHbrH e.neyni Aepe)KeAe reMeHAeryre, oHbrr{
carlacblH aprrblpyFa vylrrcin4ix 6epe4i; eu4ipic I(eHe (ypacrbrpy xyMbrcrapbrH
aBroMarraHA;rpy or{afi 6onaArr.

{uccepraqu.snbr( )KyMbrc Herrrxenepi (a:YT3Y-uiq xeue "ALAKOL-PLANT" X|t]C-
Hbrr{ 6ipnecxen Ng277 rbIJIbIMt4 KoMeprlr4rnbr( No6a ayMarbrHAa eu4ipicxe euri:ily4e.
ConrnueH 6ipre, 3eprreyHerzNelepi <Ocxeuenougipcrix apuarypa>AK
3aBoAblrblH4aou4ipicr<eeurisyreycblHblJlraH, I(.Izl.Cer6aen arbrHAarbr KasYT3Y xeHe
l.Cepir6aeB arblHAarbr III(MTy - HAe o4y yp4icin4e (on.4aHbr aAbr. Koxa Epruuuiq



Yneci' 3flo xouablprblcblH No6anay xoHe oHbr xacarr, icxe xocy. l'116rlg.rreNip AbI opblHray, onapAblr{ Her[xenepin ra-u4ay xeHe (opbrrbrHAbrnay.
Ko>Ka Epxuunirl rl4ccepralll4t raKbrpbr6u 6oftusura 8 rrinrrr" .rt^6aK xapbr( KopAi,

oHhIH i[rirtrae 5 (P BN|M <Biniu 6epy Neue rbrJrbrM canacbrHAarrr 6a4rnay rovzreri>
YcbIHraH 6acumnn4ap4a xapl{f,naHraH xoHe <Scopus> neg <WebofScience) risiM
(ypbrnbrMbFra r<iper iu xypHanAapAa MaKananapbr xapbr( rep4i.

4.6.[Iapr'ruon P.X. eqOeriuiq ra4rrprr6un rarrgay. 6D070900 Merarryprur
MaMaHrbIF4t 6ofirmura PhD 4epeNecin any yuriH ycbrHbrnraH <Kor KoMrroHeHTTi rrrzxisarraH
rycri ir'rera,'nAapAbl cnerrpouraftManay.4br xyxipr-rpa$ur enexrpo.qbrHbrr{ xeueriuen 3eprrey11.

<KEty> AK aoxropaHru P.X. Lllapunonrblr{ Ar4cceprarlutrnbrK xyMbrcbr carracbr reMeH
eH4ipineriq xeHe oHAenreH pyAarrap MeH KoHrleHrparrapAbrrl, coH.qafi-a( I(asa4crau
Pecny6mrpcblHblH 4afirananaa xoHe rexHoreH4ix urzrisar Ko:renriniH ynlarobr uecelerepine
apHilnraH. Meraln roH4ipiciniq ruivr4iniriH aprrbrpy ynrin 4aripri ya4rrrra onapAbr eqaeyaiq
Ha(TbI 4eclypni erraec e4icrepi 4aNer. By:r xyntrrcra nraftnranayrxbr arenrin eneKTpoxt4MLr.f,nbr(
reHepallut4ayrblll )Karla cxeMacbrH l{on.4aHy xeHe KypAe-rri nzxisarrbr, rycri naera,rrapAbr
rereporeHAi xyfieciru4e r<yxipr-rpa$zrri sneKrpoArreH gneKrponr43 ap(brnhr 3neKTpoxr,rMa.f,rbr(
maitwanay aFbIHbIHbIr{ 3arlAblnbl(TapbrH opHary apKbrnbr uecereci urenrin4i. Mecenegi rrremy
eaici periq4e xyxipr-rpaSurri 3neKrporrbr 3neKrp cr4rH.rJrbrHbrr{ ecepiHen Irraftuarayrnrr
aresrri 6ip ya4urra reHeparluflnay )KeHe MeranAapAbr 6ip arperar ro;renainaeri epiriuaire
rrrbrrapy eAici rar{.qa.lr4rr.

Bipi6ripilren: oneKTpoxI4MI4tJIbr( peaKurlrnap e4icrevreci eprypni 4ypanraarbr xeHe
xypaeninixTeri urzxis?Trbl er{.4ey Mocenecine Narla Ko3KapacneH Kapayra rral.r.triuaix 6epe4i.
Tycri Mer4nn KoHueHrparrapblH ruafilraray resiHAe onaprbr cyAa epr4rin xocsrnucrapra
afinutgstpy ne:iHAe gneKTpoxt4Ml4tnblK aKTr,rBreHAipyai xonaauy ruuri:arraH (r4brH (aJrnbrHa
relerin ryQri uerzurAapAbl anyAblr{ I{HHoBarI[rmr4 rueruiui 6olrrn ra6ularur. Ycrrsrrlran
eAicreue ci:lrriciglen4ipy pearenrin ou4ipy4i NeHe pyrarrap MeH KoHrleHrparrapraH rycri xeHe
acbln MeraqAapAbl iuIyAbI 6ipircripyre uyurin4ir 6epe4i, 6yr rexuonorurnbr( npoqecrep4i
yftuu4acrupy Ke3iHrIe 3Hepfr4r lreu 4rnr6ar peareHrrep4i yHevr4efr4i.

lucgepraqax ra4rrpu6rt 6oftrrnua rbrJrbrMt4 3eprreynep <I(asa4cran-EpuraH
TexHuKaJIbI4 yHuBeprcureri> AI( <Ilepcnexrrzeri Marepr4anAap MeH TexHoJrorr4flnap>> cErHaK
3eprxaHacbrpr4a Nyprisil4i.

[r'Icqepraqutr ral(blpblrlTapbrHbrrt <<frr.nrrnr rypaJrbr)> 3arlHur{ 18-6a6uuuq 3-
TapMarblH4 ceftne,c (ara4cran Pecny6,ruracbrubrrl Yxinreri lr(aHbrHAarbr Xoraprr
rblJrbrMr.r-TqxHr{KaJlbrK KoMlrccus KyparbrH rbrJrbrMArr AaMbrry 6arurrraprrMeH )r(eHe
(Heuece) MqMdreKer:rir 6ar4apJraMaJrap. AsKra,rraH ArrcceprarlvrJrbr( xy\,rbrc 6arurrrapunrrrl
nerigri nerylxenePi uen raKblpbrrrrapbr l(a:a4cran Pecny6lzracu Einiu xeHe rbrJrbrM
uzHzcrpniri Ftrnrrlr xolrzrerinir{ reneci TaKbrpbrrr 6ofirmura ueu:reremix rpaHTTapbrna
(arblcrbl: 2Q12-20141 xblnAap apanbr$rHAa <I4Hnoearlr.rrnbrK rexHoJrorrrrnap.4brr{ nerir4epiu
rypy Ma(cprblHAa (ypilMblHAa Merzurbr 6ap ruuxigarran rycri MeranAapAbr zlJry,qbrr{
rlrApoMeran[ypfl{tnnlK npoqecrepiH IaMbIryAbrH ipreni aJrrbr rrraprrapbrH aripney>
ra4r-rpu6uHfiarbl l(asa4cran Pecny6:luracu Binina xeHe rbrnbrM Mr4Hr{crpniri lrenanexerrix
rpaHrbl ascb[HAa 2015-2017 )KbInIapbI (apx{blnaHAbrpraH xene <Ta6krrlr pecypcrapAbr yrbrM.qbr
tafigutauy, plzxisar neu oHiu4i 4afira erlAey) 6acrru4rr4 arcbrHrafbr <<frurrupr :eprreynepAi
rpaHTTbI( K0p)KBrnaHAbrpy) ximi 6araapJraMacbr 6ofiuHua <KemenAi x{eHe roMeH cypbrrrrbr
nrr,rxisarrau Meranraplbl any rrairr,rlinirin aprrbrpy Ma(carbrHAa rr,rApoMeranryprurrnbr(
rpoqecrep4ir{ ipreri ueri:4epin e:iprey> (2015 xbrrrrbr l2 a4nan4aru F3X JS 0269 I fK4 2OI5
- 2017 x.x)

{uccppraqlrflHbrH nerr.rxe.repin rpaKTrrKara eurisy Aeqrefiiu raJrAay. P.X.
Illapznonrupl Azccepraulrtnbl( xyMbrcbrHbrq seruNeci 6ofirrrura 7 runuuu )KlMbrc
)Kapnfl.naH4bl, oHbIH inrin4e: Scopus AepeKrep 6utacsnta enrisirreH xypHanAap4a I ua4ana;
rexHIrKiIJIbr( FbInbIMlIap 6ofirruua 3eprreynepaiu seri:ri HernKenepiH Napuxlay ymin I(P
EFM BFCCKEK ycbrHfaH 6acruuu4apta 3 Ma(,ila; xzLrbr(apzilbr( xeHe pecny6.rrurzurrr4



KoHQepeHllve'nap MareprranAapbrHra 3 xapulrtaHlru. lucceprarlr4rHrrq ueri:ri nerzxenepi
MbIHa xepre 6asu)JaI'AbI xeHe ran(blnaHr6l: xanbr(apanbr( rbrnbrur.r rou$epeHqLrrnap <Tay-
KeH xeHe Merannyprns ioir]';Iurua 48-rui xanbr(apzubr( (a3aH rconsepeuqurflc;;r,2016 x611pwq
28 4rrpryfteri ueH 0'l 4asaunt apiulblrbrHAa A:n6o (oHarq yftin4e, sop CepOza, (Typa4rbr AaMy
yruiH n'rerannyprvflrarbl cor{rbl Nericrixrep rypanbr xanbr(apanlr4 r<ousepenqur) $sipley (IC-
RAMSD 2018),1-3 a(uaH 2018 The M.S. Eapo4ayHuBepcr4ieri, Balotapa, y"4icra".-

4.T.Ecenrapaen E.K. eq6erigiH raKbrpbr6rnr ra,raay. 6D0i0900 _ Merannyprux
MaMaHAbIrrr 6ofilrHura PhD 4epeNeciu a,ry yruiu ycbrHbrJrraH <Oprypni peareHrrep MeH
eprypni Qu:zxo-xtllv{I4trlbl( e4icrepiu (onAaHa orhrpbrrr, anrbrHHbrr{ yftinaicin mafrwarlayIr'r
xymefiry>.

(.tr{. CernaeB arblHAarsr I(asYTY-riq AoKropaHru Ecenrapaen E.I(. A4ccepraupr{nbr(
xYMblcbr iMTbrHAbI yfiiHai mairatay rexHoJlorr/rrcbrH (onlaHa orbrpbrrr, Torbr((aH a3
cynr$I'I4ri reu4ep4i er{Aey MecenenepiHe apna,rraH. Yfinae maftwanay aJrrbrH xen4epin oHAeyAe
xeqinen (onAaHblnaArr. oculafiura, 6yxin eleu 6ofitrHrrra aJrrbrHrrsry 65%o-ra xybrFbr pyIaAaH
yfi ingi tuaftvatay eli c i,l,r eu anbrHarbrHbr 6 e:rri:ri.

Ocluafinra, KeHHeH aJITbIH anyAbr rifli l-2Yo-ra aprrbrpy afnapm,t4raft exouoMr4Kzrnbr(
Hervxe 6epeai. Yftnreni mafinaanayAa ocbr Ma(carrapfa xery yuriu epryp:ri peareHrrep4i
KonAaHyra 6ola4u. Cyreri ac(blH Torblfbr MeH Harpr4ft aqerarsr cur(rbr peafeHTTep MeH
y.nrrpalu6blcrbrx er{Aey ece6ineH upoqecri xyurefiry nryuriu4iri aHrrxrar4rr.

Xyprisinreu reNipu6enep MeH ecenreynep nerisin4e, 3eprrey Heruxenepi :aarpuir
allerarbl MeH cyreri ac4rtH TorbrrbrH nafi.gatana orr,rpbrrr, aJrrbrH xen4epin er{Aey e4iciniq
reureu.qi 3eprxaHaJIr'IK cbIHaKTapbIMeH pacrzurraH AefeH (opbrrbrHArrra re:r4i. Texipu6elix
ou4ipic yurin Harpnit aryerarbl MeH cyreri ac(brH rorbrrbrH nai.tgatauarbrH aJrrbrH4u yfiin4i
nain'mtay rexHoJIoI'I4tcbI ycbIHbIJIaIbr. 3eprrey Hort4>Kenepi lreu ycbrHbrJrraH TexHoJror[{
I(aaa4crannarbl ilnrbluu 6ap rorbr((aH as cy:nSz4ri r<en4ep4i euepreciurix oq4ey yrriH yrxen
(br3brFyrxbrnbr( TyAbrpaAbr.

[ucoeplaryut ra4uprr6rt 6ofiuuura FbrJrbrMrr 3eprreynep <Meraurnyprnx ]KeHe
MilHepanAbl el{Aey) rta$e4pacsrHAa, coHbrMeH Karap LIpan I4clau Pecny6nuracbrHbrrl <<Zarkuh
mining connpany) 3eprxaHacblHAa (<Eurasia metals company) 6ipnecren l(asa4crau4rr4
KoMrlaulrtcrr) xeHe ,<I(asuexano6p> enepxecinrir 3Korroil{r MeMJreKerrix rrrnrrlrra-on4ipicrix
6ipnecririuirl <(a:a4crau Pecny6.nzrcacrmuH Mr4Hepan4rr4 unrcisarrbr Kerrreuli rcafira eHrey
ynrrbl( opraJlblfbl)> JPecny6nuKiurbr( MeMrreKerrir 4artruallry xacinopnu Su.nualbrHbrrl acbrJr

MeTanAap 3epTxaHacr,r.

fluccepraqun raKblpblrlTapbrHbrrl <<frr,rrrna rypaJrbr) 3ar{nrrr{ 18-6a6ruruq 3-
TapMarbrHa cafircec (ara4cran Pecuy6nurcacbrHbrrl Yrcivreri )r(aHbrHAarbr )Koraprr
rbrJrblMu-ToxuuKaJrbrr( KoMuccus KyparbrH rr,rJrbIMAbI AaMbrry 6arurrrapbrMeH ?r(aHe

(Henrece) MeMJreKerlirc 6argapJraMaJrap.
FHrm,nI-seprrey xyMbrcrapbr <I(a:a4cran-2050> CrparerurcbrHAa 6elri:reuren

xanbl(apanbl( fbrnbrl\,ru xo6arapfa xeHe <<Ta6utu, oHbrFI ilrinle cy pecypcrapbrH ruilrli
tafigatauy, reoJlorfls, Ml{HepuurAbr( urrarigarrrr \aftra oHley, xaqa Marepr4anlap MeH

TexHoJrorlzfl.ilap>> FbrJri,rMbrH AaMbrrylbrq 6acrrlr 6arrrrrrrra cefirec xypriain4i, 4ayinci:
6yfi rrrra4ap MeH KoHclpyKrluqnap ).

[zccepraqvsJlbl4 x(yMbrc 4a:ipri rbrJrbrMu-TexHr.rKaJ'rbrt1 AeHrefire cefirec reneAi.
Opryp.ri peafeHrrep nren SzszraJrbrK-xrrMLr.f,mr( aAicrep.ui xor.uaHa orbrpbrn, .urrbrHAbr yfiinai
trraftualay npoqeciH zHreucn$uKa\vflnay1rrq 6yn e4ici e:enri 6onrrn ra6rua4rr, o:r e:rerr,r4eri

aJIrbIH ou4ipyai AaMbrryAbrr{ r(a3ipri 3aMaHfbr reHAeHrlrr.f,napbrHa >Kayan 6epe4i.

luccepraqlls HbIrI Herr.Dr(eJrepiH nparcurrara enrigy geqrefi iu raJrAay.
E.I(. EceHrap,aeBTbrH Ar{cceprarlr4snbr( xyMbrcbrHbrH Heruxeci 6ofiuHrua 8 rrrnrrur,r

)I(yMbIc xapkrrnaHAbr, oHbrrl iurinle: 1 nra(a,ra Scopus AepeKTep lazacst:aa eurigi:rren
xypHiulrapAa; Texuzxaru4 rbrnbrMAap 6ofiunua :eprreynepliu uerisri ueruxenepin
)Kapuflnay ytttiu I(P EFM E|CCKEK ycbrHraH 6acumru4apga 3 Ma(aJ'ra; Xaru4apa:nr4
ron$epenqprfrnap )KrIHarbIHAa 4 xapuxJraHbrM. ,,{zccepraqrrrHbrrl nerisri Herkrxenepi rypanu



oatHnaMzulap xacaJlrbl xoHe ran(blnaHAbl: Xanrr4apanrr4 rbrJrbrMrr xonsepenq uflnapra<Ta6zrz xeHe rexHoreH4ir< lrraxigarrrr oHaeyaiH rlrApoMeraJ.rnypfilrnbr( npoqecrepiHzureuczQuKa\prflnay. TexHolorutnap MeH Na64u4rap>, CaHnr-lI.t.p'OVp., f, e,20lg x. xeue
<Llngyc'tpu't 4'0 xar4afiuugaMllHepanrbr xoHe rexHoreH4ix ruzxi:arrrr yrbrMrbr na1gwrauy>>,
ArMarur, 2A19 x.

4'8'flapyem f.C. xynrucBIHLIIt ra4rrprr6uu rarrAay 8D07204 - "Merauryprr,rsnbr(
rrHxeHepklt" MaMaH4brrst 6ofiuHrua PhD AoKropbr rbrJrbrMt4 4epexecin anyraycrrHruran <Ky-n
oq4eyaiu reneu4i rexlioJlorvrcrtu esiprey xrtti 6ara,rlr MeranAapAapAbr aJTy11(.I4. Cer6aes arbrHAarbr (a:yT3y I oKropaHru flapyiur f.C. Aucceprarlr4snbr(
xYMbIcbI (YHAbI KoMlroHeHTrepai zlna orblpblrt, xyr4i Kafira eqaeyaiq xeuresAi ,"""orro.r"""rn
e:ipneyre apHanraH. Xyurtcra uarHurrir cenapauuq,xyfi4ipy,ur afturatay, Kpr4craJrraHy,
TepMI4tnbI( brAblpary xeHe rYHAbrpy npoqecrepin I{onlaHa orblpbrn rayapnbr eniryr4ep anbrHAbr.
Op6ip lpoqecrir{ oqrafrlrt napaMerpnepi anir4rrurAr;r )KeHe A;ruaru }K3O J\lq2 caKra,rrrn
rYpraH Exi acry: non'tipin xaryAaH aJIbIHraH xyr4i (onraHyAbrr{ KerxeHAi rexnorolr4rcbr
(YpacTbrphrnAbr.

KYn KoMnoHeHrrepiniq ralrqufr xropu4iueu epeKerrecy peaKrlt4rnapbrHbrr{
TepMoAuHaMI4Kacbr rypanbr NaHa lreliMerrep anbrHAbr. My"rr.rrzrrirl Torbrry arrr,rocsepacbrHAa
ra:nquft xlopz4iueH brAbrpay br(Tt r ManAbrrbr x{orapbr.

lucoepraqur ra4upu6rt 6ofiuuma rr,rJrbrMrr 3eprreynep K.I4. Cer6aee arbrHAaFbr
(asYT3Y 3eprxaHzrnapblHAa xeHe Befiqvran arbrH.qafbr rbrJrbrMr.r rrHcrr,rryrra (pexonor,
l4zpantrc) Nypri:inai,

OsipleHreu rexHoJlorl4tnbl( cxeMaHbr nafi,gutaua orbrpbrrr, anr,rHAbr: MarHerI4T
KoHrleHTparbr, KypaMbrHAa 99,5o/o SiOz 6up ra3a rpeuuzfi 4uorcz4i, f_0 MapKanbr
Merannyprl'Irlnbl( amolruuzfi Torblrbl xoHe KypaMbrHAa )Korapbr cLrpeK )Kep Merzrn4apu 6ap
urrpuur rexi.

[nccepraqnr raKrtprr6uHbrrl "fbr.usllr rypalm" 3ar{nrrq 18-6a6srnrrq 3-
TapMarblHa )ICeHe (Henaece) ueu.rexerrix 6ar4aplavraJrapra cofircec (ara4cran
Pecny6.rrunacbrHbrr{ Yrcinrerinleri Xtoraprr rbrJrbrMrr-TexHrrKaJrbrK KoMr,rccns
KaJrbIrITacrFIpraH TbIJTbIMAI'I AaMbITy 6arurrraprrvren 6afi.ranrrcsl. [zccepraqr{{nbr(
xYMblcra relripilreH 3eprrey Horl4x{enepi KP EFM frr:runr (op6rHbrr{ MeMJreKerrir rpanrrapu
a[cbrrJ4a opbIHA[uIraH rbrJrbrMrr-3eprrey xooacrnaeH rbrFbr3 6afilauucru: Jrl! AP09259637
"rayaplrr4 oninr4ep4i ilna orblplln, reuipAi xaryAaH rraftILa 6o.nran xyn4i (orr.4aHbrrr rziuairiri
)Korapbr, r(aJlAbrKcbr3 TexH onorusHbr Kypacrrrpy " 202 | -2023 x.x.

luccepraqrux :reruxelepin [paKTrrKaJrbrK Kbr3MerKe euriry leqreftin raJrAay.
[apyeur f. C. Avcceprallr4srbr( rryMbrcbrHbrr{ Hervxenepi 6ofirrnlra 11 fbrJrbrMLr er{6er
)tr.aplas.naHl'br, oHblr{ iminAe: Web of science )KeHe Scopus AepeK(opbrna riperin xypualr4ap4a 3
Ma(ana; rexul4Kanbl( rblnblMAap 6ofiuuura 3eprreynepliq uerisri Hervxenepin Napuuay ymin
I(a:a4cran Pecny6rzracu O4y-arapry MvrHvrcrpririHirl Bi:rina caJracbrHAa carraHbr (aMraMacbr3
ery xotr,tureri YcbIHFaH 6acrtmnr4apga 3 Mar\ara; xanbr(apanbr( ireHe pecny6.nuralrr4
rcon0epeuqk\flnap MarepuiulAapblHAa 4 xapuxtaurru; Pecefi;rir rrrnrruu 4efiexco: rau4exci
ueriuerrep 6azacstua riperin )KypHiurlapbrHAa I rua4ala,la. .{zccepraqv-sHbrH Herisri
Horl4xenepi 6atuAal4r,t xeHe riul(blnaHAbr: Modern Scientihc research: Achievements,
Innovations and Development prospects, 29-31 xelro4can 202I x., Bep:run, I'epliaunr;
International Scientific innovations in Human life. Proceedings of II International Scientific and
Practical Corlference,25-27 raMbr3 2021x., Man.recrep, Ylu6puraHkrs,; WOCA (World of Coal
Ash), 16-19 raMbr3 2021x.KeHryKKr,r, AKtll

5 Pecrrara pelleH3er{TTepAir{ xyMbrcbrHa ^taJrlay (uefiniuure canacbr3 niriplepgi Mbrczurra
ara orurpun).



lorcropanrrbrrl
arrr-xeHi I peqeHseurriq arrr-xoni

(MaMaHIbIK, f bIJrbIMt4 lepexe, araFbr,
corlfbr 5 Nlr:r4a

MaMaHAr,rrtr 6ofttruura
xapurnaHbnr4ap cauu)

2 perleHse"rriq arnr-xeHi
(uauaunrrx. rbrJrhrMrr

Aepexe,aTafrr, coqrut 5
xbrnAa

MaMaHAbIru 6ofir,rHura

lOnycoe C.B. XoNlsroe A. fI. - TexHvKa
rbrnbrMAapbrHbrr{ KaHAr4Aarbr, (Kp
MIXKKO YO) pMK
Pecny6rulra,rrrS nreu.rrererrir
rcacinopHrr oHaipicrir<-TexHHKaJrr,rK
6e:riuiuiq 6ac uananu. (6D070900 -
Mera,rnypr us. MaMaH 1urrr 6oirnrura
5 xapuntaurru)

lflapznona Afinaru Cyryp6exonH
TexHvKa fbrJrbrMlapbrH

KaHnvAarbr, KasaKcrau-B
TexHhKilJrbr( ynueepculeriE
(apacrbr A.B. Coxom,cxz
arbrHAafbr "Xanaprvrafi, Karzur
xeHe SneKTpoxt4Mr4.rl rrHcTr{TyTbI
AK-aa cvpeK xe:4eceri
IIIAIXbIPAHAbI SJICMEHTTE
ceKTopbrHbrrl afa fbrjrbrM
Kbr3MerKepi. 6D070900
Mera,r-rryprur MaMaHAbrfl
6ofiuuua 5 +.u.lrrnr
}KA|ilfl,TAHb.IMIADbI

EceHrasuee A.M. Xynaaraluen Eplau YraHoe[q
TexHI4Ka fbrnbrMAapbrHbrrl
KaHAr4larbr, <I(. Xy6aHoB arbrHlarbr
Axro6e eHiprix ynranepcrareri>,
6D070900 Mera,r:ryprzx
MaMaHlbrfbr 6ofiunura 5 rur:mrlrz
>r< a pvrfl n aHbr v4a p sl 6 ap.

Tlla-sxN{erona Posa
A64paxuaHoBHa TexHr{Ka
fblnbrMAapblHbrr{ KaHAUIaTbr,
<Kasa4craH Pecny6naracbrHbrrl
MrrHepan4bry lrurisarmr rceureu4i
Kafrra eHney xeHisAeri ynlrbrK
opranbrrbr)) Meulererrix
recinopnrrHrrq c[peK MeriurAap
3eprxaHacbrHbrrl 6ac rbrrrbrMt4

4sr:uerrepi, 6D070900
Merar.nyprzr MaMaHAbrrbr
6oftunlra 5 ru,rJrbrMLl

}KADVqJIAHbIMbI

XyHic4alraen
T.T.

Xynycon A6rcir Kazpraconvu -
TexHIIKa f brnblM/qapblHblrl

KaHAr.rAarbr, <Torai ghyrov
university > KeAl(-nrrr1
<Mera,uyprzr > ra$e4pacbrHbrrl
upo$eccopu, 6D070900 -
Merannypr:zs lr'aMaH1rrrrr 6ofi r,rulra
5 mumrura xaoIr.f,JIaHbIM

Cavryparon Epynau
Kafirrpxauonzv rexHlrKa
fbrnbrMAapbrHbrH KaHAr4AaTbr,
(ERG Capital Projects> XIIIC-
Hlr{ rrH}KeHep-TexHoJlofbr,
6D070900 Merarryprzx
MaMaH.qbrrsr 6ofiuuura 5 rrrnsruz
)Kapr.rrnaHbrru4aprr 6ap.

Aprur A.O. Barironypoe Epaen famur,roer4q -
PhD 4onropu, O.A.Eafi4oqupoe
arbrHAarbr Xegxagrau
yHzBepcrlreriuiq Tay-reH,
MeTiurJryprus xeHe xapaTbrnbrcTaHy
rca$e4pacuHbrr{ AorIeH ri, 8D07 20 4 -
<Merannypf zrnbr( rrH)KeHepv.f, )
6i-rriu 6epy 6ar4aprraMacbr 6ofiuHna
5 rrrnrrlrrE xapl4tnaHbrMAa

Bep4i4y:roea O.A. rexHHKa
FbrnbrMAapbrHbrq KaHAilAarbr, (KP
MIIIKKO YO) PMK (F3TKX)
6eniuiniq 6acrrrru (6D070900 -
Meralrlyprur MaMaHAbrrbr
6ofi rruura 5 xaputtanrrnr).

Myp:axnerona Yn6ana
Ac4ap6en4rrsu -rexHr..rKa

fbIJIbrMbIHbIH KaHI.ldAaTbr, AOUeHT,

Mycra$a JIaypa
Mo:r4arepvMoBHa - PhD
IoKTopbr, <Ylrrrr( rapbrrrrrbr(



JI. E. f ouvapon arurnAu.", J(a3aK---
aBTOMObI4JIb xor r{HCTt4TyTbrHh[I
aBTo)KoJr SaxynrreriHiq .rleKaHbr.
6D071000 - MarepzanraHy xeHe
xar{a MaTepaaJrAap rexHonorurcbr
MaMaHAbrrur 6ofirmma 3 rbrJrr,rMt4
>Kappr fl natrlt na4ap rr 6 ap.

3epTreynep MeH TexHonorr4rnap
opraJrbrrbr)) AK pearrznri
(o3faJrbrc )KeHe MaTepviurTaHy
AenapraMeudniq Marepr{zurraHy
3eprxaHacbrHbrr{ lreqrepyuici,
6D071000 - MarepzarraHy xeue
XAHA MATEPI4ZUIAAP
TCXHOJIOTI4SCbI MAMAHNbIfbI
6ofiuHna 6ipneure rbrJrbrMrr

Illapznon P. X. llla.sxraeroea Po:a A6apaxnaanouna
TexHLIKa rblnblM.4apbrHbrH

KaHAr.IAarbI, ((KasaxcraH
Pecuy6luxacbrHbrr{ MrzHepanAbr(
uruxisarrH xenreuAi 4aftra erlAey
xonin4eri ynrrbr( oprzurbrrbr)
MeMJreKerrir< xecinopHbrHbrr{ crrpeK
Meranlap 3eprxaHacbrHbrH 6ac
rbrrrbrMr4 (br3MerKepi, 6D070900 _
Meralnyprnx MaMaHAbrFbr
6oft rruura 5 ruurrlrz )Kapv.r{naHbrMbr
6an.

Mup:a6exon Bergai
Scenra,raeezq phD, ",I.8.
Coxolrcxzfi arbrHnaphr
Xauaprraafi, KaraJrr43 )KeHe
gneKTpoxt4 Mr4fl prmcrvnyrrr" AI{,,
3rerrpoxznazx )KeHe
6efiopranuKanbr( (ocbrnrrcrap
ceKTopbrHbtH xereKui ruurnraz
4srsuerxepi, 6D072000-
BefiopranuKirJrbrK 3arrapA6rr{
XI,IMI,I'JIbI( TEXHOJIOIU'CbI
MaMaHAbrFbr 6ofirulla 5
IbIJIbIMI4 )KAPII'JIAHbIM

Ecenrap4ena
E.K

Kofixanoea
Kafiprent4breBHa
FbrnbrM.4apbrHbrrI

Beficena6aee
ft4ApoMeTrurnypfl1 rfl
6aftr,tly apnafirr
3eprxaHacbrHbrH nreqrepyurici,
<Merallyprur xeHe KeH lafisrry
zHcrrrryrbr) AK, 6D070900
Meralnyprzx MaMaHAbrFbr
6ufirmrua 5 rbrJrbrMt4
xapuqnaHbrunaDu 6a

Afirynr
TCXHVKA

KaHAhlarbr, E.E.
CJIMAHOBHA TEXHZ
nbrM.qapbrHbrFl KaH.qr4Aarbr, Ol
pa6z arunAarur Kagax Yn

Hr,rBepcvTeTHlH aHNrr4TuKaJl
JIOI,I.4TbIK XVLMVIA XEHE CUI

p TexHonorvsc
ApacbrHbrr{ afa o(brTyrrrbrcbr

D070900 Meraruyprz
aMaHAbrfbr 6ofiuHura 5 ruurrvr

I4rJraHbrMAapu 6ap.

flapyeur lJ-.C. fla4srruee Ceprefi Bla4ureuoBzrr -
TexHr4Ka [brnbrMAapbrHbrH
KaHAVAarbr, <<Mera,rnyprus. )KeHe
KeH 6aircny vHcrrrryrbr) AK
<Casrourrpa4 )KeHe a,rrouunzfi>>
3eprxaHacbrurH xereruri rbrJlbtMrr

4rr:naerrepi, 8D07204
<MerallypfurrrbrK r,rm(eHepr4.f,)
6iniv 6epy 6ar4apJraMacbr 6ofir,ruma
5 rrurruz xapvrfl,naHbrna4aprr 6ap.

Manlrr6aee FirnbrM)KaH
KeHNexeenvq -PhD AoKropbr,
<I(asa4cran Pecny6nuxacbrHbrr{
Mr4 HepuurAbtK ruuxitarrrr
xeureu4i (afrra orlAey NeniHleri
opriurbrfbr)> Pecly6luxalu4
nerrarererrix recinopnuHrrq
xerernri rbrnbrMr4 4rrsnaerxepi,
8D07204 <Meralnyprr4rnbr(
vHxeHepr{fl> 6ininr 6epy
6ar4aplauacrr 6ofrtnrma 5
IbINbIMTI

4 Frulrruz KaApnaplbl ilaflpnay xyfiecin oAaH epi xerin4ipy xouin4eri
YcbrHbrcTap:

YcurlruarblH AoKTopnbIK Allcceprarlr4rnbrK 3eprrey xyMbrcrapbrHbrrl Ta(brpbrnrapbr
xeHe rblnbtrMrl KaApnap,qbl 4aflpnay 6oituHura rbrJrbrMt4 reqecnrilep4iq (ecipece,
I(asa4cranu4u) xynarrcuHa 4oftuJrarbrH rananrapAbl xyurefiry.



6ofrrnuua AoKTop 4epeNecine
6arrnrr) 6ofirrnrua (apiurraH

is4enyruinep4irl
AzccepTarlvsrap

{ucc PTAIIIIflJIbII( KEHEC

IIIuOp xeHe prallanarrrur IIIuQp )r(eHe
MAMAHAbIfbI

6D070900 - Merannyprza 6D071000 _
MarepualraHyxeHe
xaqa MaTepvanlap

TCXHOJIOTLI.f,ChII(opray,
Ir4CCept

l4a6rr.rr4anran
lIIr4rnap

7 I

oHhIrI rf,

AOKTopz

inAe 6ac(a XOO
rTTapbrHbrr{

2

i(opray2
TACTIIJIfI

IH IIJIbIHbII]

:r luccepTarluflrrap
oHblr{ rr

.4OKTOpa

iuAe 6acxa XOO
TTapbrHblr{

Pecuz p
uixipiu i
IVCCepr

rleH3eHrrep4iqrepic
IIAH
rlr4flnap

oHbrH 1r

AOKTopa

inAe 6acxa )KOO
TTapbrHbrr{

I(opray r

6ofiuHlr
.{I4CCepTi

eTzxenepl
L repic nreruiu iurfaH
wfrnap __

oHbrrl tx
AOKTOpaI

lHAe 6acKa XOO
TTapbrHbrr{

fIucrr4ri
,4r4CCepTU

yra Ni6epinreu
Ir{rJrap

(ouuq iu
AOKTOpaT

nAe 6ac(a n{OO
rrapuHrrq)

I(aftra 4c
IkrccepTa

)Fayra xi6epinreu
\vflnap

(oHuq in
AoKTOpar

uAe 6acKa XOO
:raprrurrq)

enxarues B.K.

na A.A.


