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4.1 Arqra{5aen P.A.
raHoMarepl,IaJr4ap x{eHe HaHo'

)brHbrJlraH <HarrorcouuogurriK ;

rne Qusnxa-xl4Mll fl JIbIK (acl4err(

On-@apa6z amH4aru I(
F\dbrcbl xpotr,l ueri:iu4eri, uan

r4u$uxaqratnaHrztH KoMrIo3Ir

.r{AbrnblKrapblH 3epTreyre apHa

JHe yunir Fe-Co-W xYfien
lxaHlrKanbl4 4acuerrepiu 3e

rN,rnosurriK xa6un4apAblH xa
acaJlraH 6errep.ui Koppo3l{flra
)pbrTrlanapblHaH t(actulraH H aHC

S,rbrcra aJIbIHAbI. BefiraPal N
liu KypulbIMAbIK: AISI304 Neu

,{zccepraqzx ra4rrPu6sI
AO reprxaHzrnapbrnAa xeHe 81

onbrxaAa Nypri:ilr4i.

)KyvIbrcbIHbII{ ra4srprr6rrn raJr4ay. 6D074000
'exHonoDr.f,nap) MaMaHAbIfbI 6ofirrurua PhD 4epexecine
ca6rmAapAblll MLIKpoKYpbInbIMbIHbII{ Ki}nblnracy npoqecrepi

pi).
sYY-lru AoKropaHTrr P.A'Arqz6aeerrH Azccepralllrtnbl(
loruremAi 6e:rruexrepueH (C, SiO2), rereporeHAi xoc Fe-

lirc xa6rru4apguH MzKpo(YpbrnbrMbrHblr{ Kanblnracy

ran. 3rerrponzrrir e4icneH iuIbIHraH W (Mo), Ti-Co (Mn)

)pi, coHbIMeH (arap onapAbrrl $uszra-xzMt4tJlblK xeHe

)rrey. HeruNelep xpoM nerisiH.4eri HaHoI(YpbInbIMAbI

ta (ypaMblu, co,H4afi-a4 rerrlipreri St3 xeHe KeMiprexren

Kapcbl Kopray yurin rervrip-nom(fpaM xeHereruip-ro6alrr

op""t-4ut xa6r,tr4ap gst tafiSastany vryvminAirineH TYparbIH

rue cimini opraAa tfyuxqzonilnAbl( KacllerrepAi Na4capry

: 17GlS 6olarrap.
6ofi rmura rbIJIbtMI4 3eprreynep et'Q ap a6uaruuAarrrKasYV

orrJraB fbIJIbIM xeHe TexHoJrorkIt yHl'IBepcrrreriu4e, Bpoqlae,
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3eprrey neruxenePi 6ofi

K,opblTnacblueHuan oxa6u
anbIHAbI (K,P narenri 11.11. Ns

fluccepraqun raKbI
rapMarblHa xeHe (neuece)

Pecnv6nurcacBlHBlH Yrciu
KaJrbIrITacTbIpfaH fblJrbIMAr,I

xYMbICTa YCbIHbIJIfaH 3epTTey

rraznzcrpliri Frrnlru KopbIHbIr{
HaHOTeXHOJIO|LIfl CbIH AaMbITy )
xo6auen rblrbl3 6afilanucrsr.
3neKrpJleHren xa6rrnAap> 20 I 8-

fluccepraulrflHrIH H

luccepraql4qnblK Ng\4bIcrbIH H

:xapvs;raurbl, oHbIH iluinAe: I

enrigirres xypHaJIAapAa, 'fex

Herr4x{enepiu xapua:raY YrniH K
pecny6:rraxa,'Iu4 roH$epeHlll4qna
narenri. [ucceptat(zsHrtll Hi:ri
properties of nanocomPosite coat

SGEMD, urinle 2018 x., An6eua,

Sc. GeoConf. SGEM), raN{us 20

of con'osion protection of
technollosies in research and

4.2 Kauca,ralrona O
<<MarepuaJrraHy )r(ene rcaqa

6oftuuura QralocoQus AoKToP
yursrpafirrur 6olurerrePAi
erAirineu Q,rrocreneriH ynra4r

MaruraHalap MeH MexaH

eg.qiriuen Qmocrelerin 6erxi
ryprepiHeu nerisri MeranAbl

KonAaHy MYMK1HA[rMeH epeKlx

aprbl(Ixblnbl(rapbl 6aP

e4icreplteu iIJIbrHraH xa6u
ceftxec xacaJlraH Nene Klrlra6ar N

yHraKrap KoJIAaHbInarbIH 6Y

6afiranncrr'r. ConunteH Karap,
rrnr,t6ar. Nr xvtMr4s,trbl4 TexH

6ipi - 6erri uarepuzrnAblrl r{erl
3KOHOMLIKZIJIbI( apTbI(IXbIn

KopfaHblc xa6uu4aprrnlrrl Szsrl
6eperiu KoMno3uII[tHbI Pelrey
KypaMAapbl MeH cllHresiHil{ ilI

4acuelrepiH, cou4afi-a( KoPbITn

cUIIaTLI Typanbl MaqbI3AbI TYcIH

rerxeitri 3eprrey KaNerrilirinaeu
I(ofiruran vriu4errep can

40Y" F'e-3\o/o ni-l6oh Ct-5Yo Cu-
Marepr4aJlbrH iInyAbI KaMTaMacbI3

e3lpneHreH TexHoJIOfI4tnbI( rlpo

TexHoJrofpl fl,napra Kapaf aHAa ltex oJrofatnblK aprbl(IlrblnblKKa Ire. Yura4rur{ a3lpneHreH xaHa

ua x(aqa sneKrponrr esipleH4i, ol ymiu <Teuip-nonr$pav
MO.IIEJITHE TIATCHT

Hbrq "frtrsrMTypalsr" 3aqnsrq 18-6a6rInsIH 3-

nreu,nenerrir 6argap.rravraJrapfa cafircec (asaqcraH
i Xorapnt fbIJrbIMI{-TexHlIKaJrbIK KoMrlcclrfl

Mbrry 6arsrrrapsrtren 6aftnanucrr',{uccepraql4tJlbl(
)Tr4xeJrep l(a:a6cran Pecny6lzxacrr Bilivr )r(eHe fbIJIbIM

KP EFM AR05130069 <OyuxquoHanAbrK cl4Hre3AeyArr{

lexerrir rpaHTTapbr aflcbrlJI{a x{y3ef e acbrpbrnf aH f brJrr'IMu

3rex:rp xa6AsIrtrHuH KYpaMAac 6onircrepiue apHaJIraH

20 (rrencrer<errirc ripxey norripi 01 18RK00315).

xerepin rpaKTl{Kara enriry Aerlreftin TaJrAay'

i 6oftuuura Arru6aen P.A. 15 TbIJIbIMIt xYMbIc

Web of Science xene Scopus AepeKrep 6agacsrua

r.rKilrtblK rblnblMAap 6oftuHma 3eprreynepAill nerisri

r,rrer ycblHFau 6acrurrMlapra 3 rr,ra(a,ra; Xa,rrr4apalbr( xeHe

MarepLIanAapbIHAa l0 xapraxlaHblM, I r'afiAatw MoAeJIb

i He:rnNenepi 6asHlanblrl, TzulKbllan.4H:<Anti - corrosion

ngs in amine environments/l8th International Sc. GeoConf'

ionreLpur; <Micro and Nano Technologies / 19th International

9 x., Ar6ena, Bolrap uq Intetnational conference <Problems

), 2018 x., .Illnon, YrparaHa; Intern. Conf. <Advanced

ion>>, a(natr 2018 N., Cenepo4oneqr, Yxparaua.

. )Ky*rcrcrbrH ra4rrprr6srH Tar1ay 6D071000

aJrAap rexHoJrorrrqcbr>) 6inivr 6epy 6argapJraMacbl

gepexecin aJryra Ycr'rHblJrran <<(arrrr KY[r rteH coKKblra

nrrirn u rcenripyre apHaJrraH )KaIIa revrip HerisiHAeri

6 a,rKsrvra M areprr aJrAI'r 3 eprrey )KeH e es ipn ey>>.

AepAir{ xayanrbr 6oluexrepin xen4ey eHAlplclHAe xalla

)pviilAapra ynKeH (aNerrinix 6afixalaArr, orlap 4ecrypni
{5arKrnnaft nryKa Ka6arrrr I1arafiraruu Na6un4ap4n

eAi. On yruiH rexHoJlorl4tnblK xoclapAblrl KorITereH

r,rqJrblK o.{ic reqinen KonAaHbIna'{bI. fasoreptrrur:mx
r{ )Kofapbl Kyntbl, eq anAblMeu, rypAeli TexHoJrofl4fl'napra

e rilnrrrbr MerrrnAap MeH (ocbrnbrcrapAbrrl KOrr MeJrrrrepi 6ap

:yre apHanraH 6acralKlr MarepLIanAapAbIH 6aracuna

nap.n,bl onaipyaiq ouepxeciurir rexuoloruItnapbl KYpAeni,

flnap sKonofr,rrjrbr( 4ayinri. Eyn uacenenir{ ureuril'l4epiHitl

in renripnreH aJrMacTbrpy xeHe afirap:E6raft rexnuraJlblK-

sr 6ap MexaHoaKTvaapfl, e4iciH (onAaHy' coHbIMeH (arap

irJr bIK xeHe MexaHI4 KzIJI bIK Kaclzerrepi H aprrupyra vrlnari uai rc

nyurin4iri. Mera:u Marplluanbr( KoMrlo3l'Irrepaiu xaHa

n e:ipley lpo6nerr,tacbl onapAblq Qnsura-xI'IMI'ItnbI(
Hbrrl KypaMuua rciperiH KoMrIoHeHTTepAlII o3apa epeKerrecy

rrep 6eperin repno4I4HaMI'IKaJrbIK cllrlarraManapblH erxefi-
TbrFbI3 6aftlanrrcrrt.

brHAa xlprisinreH 3eprreynep rirorepMl'Lflnbr( 6ypr<y yruin

% Si-3% B-lo C xaqa os.4iriHeu Slrocrelerin 6err<i YHra(
ere.ui. MexauoarrrrBarlr{rHbr (onAaHyfa vryuxin4ix 6eperin

4ocrypni Merannyprl'ItnblK e4ic ueri:iHAe (onAaHblcrarbl



KYpaMbI )I(eHe naftAturaHblJlfaH

ma6yra MWKiHAiK 6epe4i, ol
fluccepraqun raKbrp

TapMafblHa colrKec

f bIJIbIMI{.TEXHIIKAJIbIK KOMI4I

(nervrece) MeMJreKelrir bargapn
xbrnAapra apHanratr <<kItt

HbICAHAJIbI AAMbITY> MCMJIC

xbrnxGrMzlJlbr KYpaLvIbIHbIII xa
KopblrnaHbl e:ipney > ra"4rrpsr6u

,{nccepraqrsHbrq H

ra4lrpu6u 6ofiunula 11 rruunt
r.rHAeKcrenerin Nypuan1ap/a 3

6ofiuurua 3 uaKala )KeHe xaJlbl

Kopbrrnacbl 40% Fe-30% Ni-l
cbIHaKTaH erri xene rbIJIbrMI'I-3e

xyprisy rypanbl aI(TlMeH

(opbITrIacbIH nau 4ur aIIy xYK

KaMTaMacbB ereAr.
4.3 [aup{Senona f.

<<HanonrareprraJrAap lfteHe Ha

Quroco$ufl AoKToPbl
xYKTeMeHr a3AIdTy MAKCaTbI

rcpevnrufi neririn4eri a

3epTTey)).
3rexrp oHeprLLscbIH c

ruivrli 3neKrp Ne.nilePiniq 6o

(ano4rsIq) rpaQrar reuiPrerirr
Byrinri ryui 6arapetnap ciqiPe

epeKllre rypiH nair4.ulanars.
KbrpTbIcbIHAafbI oTTerlAeH KeI4rH

KYpbInFbInapAa KpeMHVIT Herl3l

eAlCTeplMeH anblHfulH MOHO-, lroJl

uerisiHleri xYKa rIJr€HKa,

MeTannypfllsnblK KpeMHI4I4

KpervrHufi4i rasaprY4lll{ KonAaH

eKoJIofI4{JIbIK rlayinri. CoH

Ta3iIJIbIKrarbI KpeMIlI{it uY
upo6leuaurr tlretuY Yuriu
aitrKattna rluruit-uottAbl aKK'y

rcpeuuufi any yuriH MerannYPrz

KypaMbIHAa xpeunufi 6aP ru6
xafyAbrll I4HHOBaIII4'JTbIK Teonn

KirnAbrKTapun nafiAalanY reci
aHoArap enaipiciHaeri uerallYP

Kofiurran uiH4erreP can

6ofirrsura rpeunuii Ta3iIJIbIlbI

xar{FbrprblnraH KpeM :uuitlt asty

85Yo - ra xerri. Jlarlzt-r'ronAu
(ypaMbrHAa rpeunufi 6aP HaH

eHAlpyAlr{ e3lpJIeHIeH rexHoJI

6enirrepaiq IIrbIFbIIrbIn asafir'yra yuxingir 6epe,lti, 6yn e:rerrp KeJIrnHlH MaccacbIHbIH xaJITILI

aHoaKTI4Bauuq eaici fi61arrra4ra 546,96 HV KarrrtJIbIfbIMeH
rlreH acblrl ryce4i xeHe KonAaHy n'rylmin4iri xorapu.

nsrq <<fstJnblM rypaJrbl) 3aHHbIII 18-6a6sInuq 3-

Pecny6lunacbIHbIII Yrcinreri )I(aHbrHAarbI Xoraprt
KvparbrH fbIJrbIMAbI AaMbITy 6arurrapblMeH xoHe

Marrap. .{ucceplaqu.grlbl( xYMbIc KP FfM-niu 2012-2014

br( Herllxere 6ataaptauraH yHl4Bepcurerrir TrIJIbIMAbI

irc 6ar4aprauacrt ureq6epiu4e <Teuip xonAapAblH

ToparlTapbl MeH 6enurexrepiH oqulnry yIuiH )KaHa

brHrrra opbIHAaIIAbI.

epin nparcrrfKara enrisy Aeqrefiin rarrAay. [uccepraryut'
xg\4blc )KaputnaHAbr, oHbrq illiHle Scopus AepeKKopbIHAa

arqarra, KP BFM KOKCOH YcbIHfaH xypHanAap ri:6eci

6 roH(pepen Lr';rflnapila 5 xapuxtauuu' Alunrau 6a:r4ury

Cr - 5'Yo Cu- 5Yo si-3o/o B - l% C reNipu6 elix-excuepl4MeHrrlK

rxlMbrcblHblH HerLIxeJIepiHe SKcrIepI4MeHTTlK cbIHaKTap

, MyHAa )I(arla ro3yra re:iIra4i 6al(urrularblH YHTaK

brHbrr{ Nypyin eri nerr,lece oAaH Aa Ken xoclapnbr xeHAeytrt

iKyuslcrrtn ra4rrpu6srn rarrAay 6D074000-

rrqJrap)> 6inim 6epy 6argapJraMacbl 6ofirrnrua

aJlFra ycbrHblJlran <<(opuraralr oprara 3rcoJrorlrqilblK

sJreKTpoHIrKa caJracblHAa [paKTr'IKaJrbIK KoJrAaHy yurin

br aJryAbrrt rexHoJrorrrflJrbrK nerir4epin e:ipley xteHe

xrerKe sJIeKrpoHI{KaHbIr{, 3JIeKrp r<onirrepiniq (EVS) NeHe

arIrarbIHbIF{ rilrj 6olrrn ra6sutaast. Tepic 3neKTpoATbIH

laHufineu anMacrblpy epeKlxe (bI3bIFyIIrbInbIK ryAblpaAbl'

arb.tH JII4TI4ft volurepiueu urexreJlreH (a6arru rpa$zrrirl
perr,tHrafi yuelnl4i 6atavra 6ola arrarbr, eitrr<eni oJI xep

erirrrui sJreMeH'r. (a:ipri 3aMaHfbr rroprarr4Bri elerrpon4rr
eri repic ano4 perinAe rpl4xnopcvnaH xeHe MoHocLIJraH

Kpr4cranAbl HeMece aruoptfru rpeltruft' conAafi-a( rpen'runfi

MAapbI KonAaHbInaAbI. Kpen'rHufi oHAlplcmAe

acnr4palllltnblK MaTepl4anAbl (onAaHy 3epTTenMefeH'

lrr,r a4icrepi (rpurcropcllJlaH xeHe MoHocI'IJIaH eAlcrepu

Merannyprl4tJlbl4 ($Ia:zrcalu4) a4icreprueu )Korapbl

i ir,rirr.uer 6o:Ibrrr ra6ulaAu. ocu rtrlrrMu-TexHoJIOMqIbIK

ttuit euirr,r4epiu on4ipy xeHe ury TexHoJlorutcblH, aTaII

sropnap aHoArapLIH eu4ipy yIrrtn 3neKrpoHAbIK canilnbl

outn< *""" Su:ura-xraMl4tnbl4 \afita 6elylep4i xerin4ipy,
i ano4rap )Kacay yruiu xpeuuufi uano YHTafbI KocrlacblH

iH ersiprey, MeraJlnyprLLf,nbl( xpeunrafi1i, con4ail-a4 oHbIH

pin ycrury (ilxer, aran afir(aHAa, KpeMnuft neri:iHleri
rbr( KpeMHI4ft ltiq acnupallutnblK M arepl{anbl.

n.aa Nypri:i:rreH :epmeynep nerisri Kocnanap (Ca, Al, Fe)

.15-99.98% 6olarrru Merannyprl'Isnbl( canaAafbl xaqa

KaMTaMacbr: ere4i, 6alxuuaAarbl KpeMHI4fiAiq ururuws 7 5 -

Klvyntroplap 6lomrH la:eplix 6aclrn Ixblrapy recilitueH

yHTirKTapA art nurufi.-rroHAbl aKKyMyntrop 3neKrpoATapblH

qrHx Heris4epi 6loxrblq Maccacur azafiryra' ToK erKl3rlIII
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(uenrece) nreulemerrin
Pecny6nuracblHblr{ r4lrpycrpv[fln

apHiInFaH MeMJIeKeTTIK oarAap

Herr4xenepiue xene Kasa(cran
2021 2025 x{blnAapfa aPHiIn

xbrnAapra apHulnfaH fpaurrsr4
yuriu xpevuuir atyn tH MeraJI

[uccepraqusHblrl H

ra4uprr6u 6ofiunnta 8 rruuuu
r.rHAeKcreneriH Nypuargapga I
6ofirnuua 3 rvraKala, xzlnblKapan

2 narenr. [uccepraql4tnbl( xtYM

r.roHAbI aKKyMyntr0pnap
I(. Cer6aee arblHAaflbl I(a:YT3Y

4.4. IlloHaarssa A.
<<HanourareplraJrAap )r(eHe rl

Qu.rrocoQufl AoKTopbr qePexeci

MareprraJrAapAbl cr{HTe3Aey

Byl aucceprauvs4a
MbIc-cypMe-xyriprriH YIlrin
Marepl4anAapAbl cl{I{res4ey yuriH

KYpbInbIMAbI( xolle o

KocbrnblcrapAbl 4afiuu4aY.rtlu
reMrreparyp acblHa, t a6ur arr a 6 ac

4aclaerrepine 6aft ;rauucrbl KYH

CurzSb+Sr+ xeHe CulSb
KYKlpTreHy npoueclH o3repry ap

Meranr rpeKypcopnaPu 6iP

nafiAalanrrn pa{uoxutrllK
Cym$ypusaqnr/r<y7r4iPY r
apKblnbl exi rypni I(PlIcranAbI

HM apilnblfblHAa e:rrePe4i' K
Parr,rau tuallrblpay e4icrePiH
reMneparypacbl 14'0"C resiu4e
rerpasApl4r CurzSb+S :+ 6olrtl
uerisri Qauarunur Cu3SbS4

Nene Cu:SbSa yluiu cefixecitr
gHeprusnaptrn 6aralayra na1'lvtt<i

ayblcynapMeH cl4nilrrilna.4bl. O
rrraMaMeH 0,83 eli opraAa o

cvHre3Aerlreu ynri'guriH (DJI cur
Conrruen Karap, x(

ceJleHl43allvfl'nay nl)o{ecl x{O:Fa

4aclaerrepi 6ap Sb:Se: TIJIeHKaJI

rpeKypcop-4a6uprra ryftiPiuiq

rco,ririnAe xLIHaKTaJrraH gneKTp 3Heprl{tcbrH TrnMArpeK

ou4afi-a4, aKKyMyn.t{ropnap 6lormn xeAelAerir 3aptAray

annl\aMul tpra merreyli yaKbIT IxbIrbIHAapbIMeH Y3a(

yra uyuriuairi 6epeli.
apbn{blll <fuluu rypaJIbID 3aqnuq 18-6a6r[ruH 3-

Pecuy6rrarcacblHblq Yrciueri xaHbIHAarbl Xorapu
fl, (yparblH rb,IJrbrMAbI AaMbITy 6arurrrapblMeH xceHe

pJraMaJrap. [ucceprallpltnbl( )KYMbrc l(aaa4cran

-r.rHHoBaIIuqrbI( AilMybIHbII{ 2020 2025 xblnrapra
aMacbrHblH uiu4errepiue, nafirrurrua xeue KYTrnerlH

ny6rraracuHbll( I4HAycrpI{tnbIK-t4 HHoBaIIutnbIK AaMybIHbIrI

H ryxblpblMAaMacblHa cefirec r<eleAi xeHe 2020-2022

pyra apHzlnran AP08856059 "Kyn sneprerlrKacbl

srsl( aAicrepiu e:ipley" xo6aclr rueq6epinae opbIHAanAbI'

iu uparcrurcara enriry leqreftin raJrAay. ,{raccepraqur
xg\{brc }Kapvflnal1bl, oIIbIH iruinle Scopus AepeK(opbIHAa

ni-4rru, KP Bfl\4 KOKCOH YcbIHraH xypHanAap rig6eci

rons epenq vflnap Ia 2 xapur^taHbrM xe He I(P onepra6srcrrna

)Ta y:cbrHbrJlraH :FbIJIbIMI{ 3epTTeynep.4lll HeTl4xenepr, JrvITl4Il-

AafiunAay rex.HoJlorlrflcbl "Zhersu Power" XILIC xeHe

aJryfa ycbrHbrJrfan <xyKa Ka6srK[raJrbr xaJrbKorenuAri

reprreyliu repcrreKTlrnri agicrepb>.
rafi orrisriur ortrooJreKTpoHl'I :a yruin cYpMe ceneuu4i xene

brJrbrcrapbl neriginAe nepcnerrunri xYKa yn6ipni

eprrey 6aprtcrur4a esipleureH e4icrep, cougafi,-aK onap.4bll{

K rqacuerrepiH 3eprrey Herlrx(enepi 6epimeu' Eyn

cilJrblcrblpMaJrbl 6apanaftrruAblJlblrbl MeH ToMeH

I(br MaTepr4ilnnapAbrrl 6olyuua rxeue 5orafi JIbI OITI4KUIJIbIK

KacbIHAa (onraHy rraynaxiH4iri 6ap.

xrtKa Ka6uKuracuu rpeKypcopnapAblH ayAaHbIH XeHe

br TaHAaManbr cr{HTe3.qeyAir{ exi carrrlu e4ici ycuublJlfaH.

Cu cerueurre:pi neu Sb neri:iueH rYparblH HbIcaHaHbI

K oxy npoqecine eHriayre Ka6rrlAan.qu.
l{tyusrcrrm ra4rrprr6rtn raJrAay 6D074000

xrirororusrap> 6inirvr 6epy 6argapJraMacbl 6ofirnrura

rn ocipy yruin 4onaftlu exeuAiri ropceril4i' Cenen-cYpMe

n-.pi 80 nu-aeu actafi'Ast. ITTunu, ruunrr/Mo xene Si

MaIIlteTpoHAbI IIIaIxbIpaTy apKblnbl TYHAbIpbInAI'I'

i rcesiHae ryriprrirl 6ytawy reMrleparypacblH 6a4ulay

aJL6rH.IIbI. Alunlas [neHKiInapAbIH KaJIbIrIAbIrbI -50 :1000

1u6 $a:a,rapAbl aHbI(Tay peHTfeHgiK 4zQpaKrIVt xeHe

Fry apKblnbn xy3ere acblpblnAbl. Kyrcip'rriq 6ymuy

TyHlIbIpbInfaH KpI4crzrnAbIK $asa reKrlre KYpblnbrMra ue

ir,iraari. 180'C reMrleparypa4a xyripmiq 6ynaHyu xesiH4e

FtiuIbAbI t<,ypblnblMra ue. OurpIKilnbr( Tanray CurzSb+Sr+

1,4'J' eB Nene 0,89 eB 6o:rarsH xonaK cal{blnaynapblHblH

ix 6ep4i. Byl xar4afrAa exi $aza ga rixerefi pYKcar erilren
ormeui 180'C 'reMrleparypaaa gafii'rH4ilnraH Ynn YrulH

KeH IIrbIr{Abr repceregi. 140"C reMneparypaAa

br SrHbIKTaJIMa.llbL

br Nrailirri MafHerpoHAbI I[alubrpary, co.4aH refiin

cailaJrbl KplIcranAbIK (YpbInbIMbI XeHe olTo3JIeKTpoHAbIK



TeceMenepAe eclplnfeH TIJIeHKaJI

Mop$onorlirJlblK afr uPuarurt;rlt
xeHe xoFapblpa( aereHvr3ar\r4fl

KoMrro3l,Iqusnapra ue. KourereH
PeurrenAir cneKTpocKorII4tHbIr{

5afiranuafirblHblH repcetegi. Ko
xeHe aMopQrrr Se JIoKzIJI

rereAi xeHe ceJleu upoqeciueu
roceMenepi 6ap ymirep.ue )q
reMreparypacu ymiu 1,06 aB-re

afimarun aHbl(Tayra lrynar<iu4iIt

xene 350 oC rerr,rneparyqag,a

xoJraKTbI Nene 400 oC telr
xeHe (apKbIHAbI [rbIHAbI

Marepr4anAapAblr{ Miil{bI3AbI epeK

slexrpritc enirvrainili
TEMCH KO3FAJIfbII[TbIIbIH

sneKTpoHAbI TaCbIMaJIAay xaKbIH

Ocrr xyltrrc atcblHAa aJIbI

rrrblHbl aHbIKTaJI.4br. Lllrtqrr
nerzxecinAe naitra 6o:rarrrn cy

6or4uplray yuriu olpMe ceJIeH

opHaTbInFaH, MYHAa Herl3fl TaIIaII

ra6rrlaArt. Courruen Karap,
rou6unaIluflnbl4 IIraIIrbIpaybI a

YnnnepMeH xYprl3)/ Ka)Ker eKe

SbzSe: (ocbIJIbIcbIHbIH rYpaKrbln
rasepaiu xorapbr l(yarbl
xar4aftrap SbzO: Sasacunlq rY

cr4HTe3Aey IlpoqeclHle ecKepy

Xoraprt Nrainir<ri Mar
gneKTpoxI4MI'IsIbIK TYHAbIpy iK

4apanafir,ru xeHe ap3aH eAicirvren

270 "C reMneparypala xYfi4ipi
)KybrKTaybIH rravl.ar?.ha orbxp

aHbr(TzIJIAbI. Eyl Narlafi.qa 350

Tarftay nerisiHAe xoJla( caHbl.[ay

3 50oC-ra ceneHAeJII'eH rIneHKaAa

peaKr\r4flfa TYclereH cYpMe oon

6afilanrrcrbl, oJlap ayaMeH

PenrrenAix 4utfparcqzuu4
Kpr,rcrannrlTTepAlr{ TIK oaFbITTa

Herr{x{enepi ecy e4ici ueH rYir4i
Korafi mr rvro4u$ uraul4tnapblH rIII

.{uccepraql4rs raKbl
TapMarblHa ceftrcrec Kar
f bIJIbIMI,I.TEXHIIKAJIbIK KOM

(neuece) vrepr,r ercerrir<
xereci 6ar4apnanlaJraP MeH

rbrJrhrM xeHe xorapu 6inilr rrlla

KapxblnaHAblpy oafAapnaMaobl,

COMPETE 202(t 6ar

pArr canbrcTbrp.y reginAe reft6ip KoMno3krrII4tJIbIK )KAHe

6iaftKanaAu. Kpel,runfiAeri ynrinep crexuoMerpl4snblK

reMrleparypacblMeH HerYpnbIM rYpaKrbl ryfiipre xa(bln

AOHAepAiH ayAaHbI HaHOMerp AI{arIa3OHbIHAa (iUIaAbI'

Helrrrxenepi 6y-q ecy eAicinren 6arauallr 6araap

rHaur.rrurLr( oAicileH xapbIKTbIH IXarublpaybl poM6o3ApniK

aHralr 6olyu aHbIKTaJIAbI, 6Yn 3I(K eluleu4epine celrec
ftiu c;alKus4ary resin.qe Se KoHAeHcaIIvIflcbrH ropcere4i' Si

igilren oIITpIKanbIK enlrreynep [avAaraHburaH ceJIeH

Kun rixelefi onrnra:ru( ery xonafblHblr{ rrrfirrnn caJIbIHfaH

pai. Col ynrinep.ue xacaJlfaH @oromortuHeclleHlll,I' 300'C

rc:nv3iar\uflIraHlaH ynrilep yurin - 0,85 eB-ae 6acrrrrl xerl

lrereHl43allvlrralnraH y.nri yruin 0,75 aB-xa )KaKbrH orKlp

i, 6yn KyrH 6arapettapblHAa KonAaHyra apHilnraH

eniri. nereHMeH, IITrIHbI roceMenepAe oclpufeH YnruepAlt{
anbr rypAe reMeH 6oc car{rrnay KoHIIeHTpauI4scbIH xeHe

i, 3eprrey xopcerreu4efr, roMeH reMneparypaAa

i.nepre ceripy apKblnbt xYpeIl.
ran lib2Se3 ynri.rrepiu4e 250 cr\r-' rou6uHarlurnblK IIIalIIbIpay

Fapbr rbIrbBAbIKTafbI na3epAl KOnAaHraH Ke3Ae rorblfy
re orczAiniq $a:acuna xararblHbl aHbl(ra-lrAlt. Se 6ynanyuH

ainiq ynri:repi yuriu cnerrp.ui iuIbIII racray pexl'IMAepl

- natep (yarblHlbtll ToMeH TbIFbI3AbIrbI -170 MBr/u' 6olun
4u 6on4upruay yuriu laeeplir Kyarbl xorapbl xapblKrblH

,urbr cileKrpocKorlrtnblK enllleynepai BaKyyMAaru 6epi:rreu

iri arIuKrar4u. .Xyuucrblr{ MaHbI3AbI Hervxelepiuiq 6ipi -

nerrepiu 6a4ulay xeHe aHbl(ray 6onAbl: (o3Ablprbllx

ynriLniq reMnelparypacbr cIatKTbI xorapbl sHeprervKanbrK

yine oqafi erene4i, coHAbIKraH 6yl $arrini 4oculrrcrapAbl

erporrAbr 6ypny e4icine (ocblMrlra SbzSet yminepi

He r\4eraJIAbI rlpeKypcopnapAbl ceneHI'I3aII]zsnayAbrH, eri
rlHre3AenAi. Kanuqluru 60-300 nn Ka6rr4uanap 3eprrenAl'

o:rexrpri-r\rrl(blpblnran ynri yuriu crarvlol'IArbl ciqipy

- l.|27 sB il(ona( afiuarurnrrH TInMrl onrI4KiIJrbIK eHl

TerMnep?TypaAa ceneHAenreH ynri yurin Tayr cus6acun

rixelefi onTuKa,rrbrK aybrcyMeH 1,12 eB 6olrrn aHbIKTiInAbl.

Krrre rypAeri SbzOr Sasaclrurq 6ap exeui auu4ra:r4sr, 6yn

iu carKrrnllary resin4e peaKrop iuriuaeri rYHAbIpyMeH

(aH.qa ceneHre (apaFaHAa oTTerlMeH Te3 epeKeTTece aJIaAbI'

{ay 270'C reMneparypaAa ceneHl'I3aur4fl:raHrau Ynruerl
snvr rocyiH ropcerri. Oclr:raftma, peHrreHAir 4uQparcqkItHbll{

reMrreparypu."t"u 6afi lantrcrtr 6emili 6ip 6arsrrra ecy4irl

pbrHbrrt <<frurrpr rypadrbr>) 3aHnsrr{ 18-6a6rruuq 3-

Pecuy6.nurcacblrtblr{ Yrcivreri xcaHbrHAafbr Xoraprr
s, KyparblH rl,IJrbIMAbI AaMbITy 6arurrrapuMeH )KeHe

M aJrrlp. Ocu AIacce pr ar\Lrfl1La YcbIHbInraH 6apmI4 3eprreynep

€u{cbIHAa )Ky3ere acblpblnAbl: KagaKcralr Pecny6rulKacbl

crpririniq I4PFI BR05236404 (2018-2020 x.x') Ma(carrbl

flopryraln.fi FtumNd xeHe rexHonoil{tnap (opbIHbIH

acbl a.scblHAttrbr UID/CTMI5002512019, RECVFIS-



NAN/0 1 83 12012 (FCOMP-O 1 -0 I
EFxtE rpaHrrbl( KaPxGIna

6ar4aplaruacu.

IuccepraqIrflHbrH
ra4upu6rt 6ofirmma 12 rum,Iu
Science repeK(opblHAa LIHIeKcre

x{ypuzlnAap rir6eci 6ofirurnra
xapl4{naHblM.

4.5 Pavraranona P.A.
<<Merarnyprr,rfl>) MaMaHAbIrbI
ycbrHblJrran <<(urrH 6aftrrru
3epTTey )r(eHe erIAeyArH

ByriHri ral{Aa MbIpbIIIr o

Mbrpblllrrblq urexreyli tulz

Ae rueKrene4i. MuPlrm
- MbIpbIIII cynr$u4iuen (clpanepu

peaKTlIBTrnlKKe LIe )KeHe KY

6orca, onepxecinrir 4lrurYuru
refi6ip rorbIKKaH MvHePilnAaP

(crurarconzr) Neue 6ac4alaP4rt
KasaKcraHAa x(eHe eJIeMH

6afi, rorblK(aH MbIPbIIx

opbrHAapblHblH eneycl3 oerlrl
6asacrrn azaitra1st. Onlrq ycri
Menllepl oHbII{ MbIpbIIrI

KOHrIeHTparrapbIHAafbI tr.tonulepi

Mbrpbllx ren4epiu Krru6ar 6a

uynarin4ix 6epeai. llruu, 3lltep

caTbIcbIHcbI3 MbIpbIIIr r
rirerefi (onAaHy rttinrli 6olrru r
TapTy oHbI MbIpbIIx

TaprbIMAbI ereAi.
ToruK(as MbIpbIIIr

eneyni 6asacrrHttr{ 6olYrrna
MbrpbIIIrrbII{ Menuepi 6aP roru
yneu4i TexHoJlofut YcbIHbInM

Eyr xyMblcra KI4rIH

TexHoJloruflnapbr[{a ranlay
afirapru4rafi Noralyrt:ua 6aiYta

Mecenenepi 6elri:reuAi, coHlIafi

KoHrleHTparru (uu6ar rorbIKTbI
tairgatnny MeceneJlepi 4aPacru
reu4epiu xereci cyn6a 6ofrrnrua
TepT caTbIJIbI (apcbl arbIHAbI pex
xeuAi 6aftatty )KeHe Mblpbllrrrlbl

npoqecin Nypri:y raJlar erilve
TorrrKKau Mblpblllr IteH

TexHonorlltnblK cyl6acu eugi

Kolaftrut Mbtpblturblq nlolurePi

rr,ryvrxiu4in 6epeai.

luccepraqun
TapMarblHa cafrrcec I(ara

FEDER-027494) xo6anapu, IF/00133 12015 xo6acu, I(P
xcr6acn APCI513365l (2018-2020), Erasmus 2016117

repin nparcrrrKflra enriry Aer{reftin raJrAay.,{uccepraqur

xwblc xapl4tnanAbl, oHbII{ iuriHle Scopus Neue Web of
rin rrypualAapila 4 vaKata, KP FXEM KOKCOH YcbIHraH

1 uaKara xeHe xanbl(apanblK roHtfepeuqvrfl,napra 7

Itynrsrcrrrq ra4uprr6srn raJrAay 6D070900

6ofisrnura QllnocoQun AoKTopbI gepexecin aJryra

TorbrKKaFI MbIpbrIIr rcen4epin Qururca-xuMusrbrK
prrrfl JrbIK .rexHoJrorrrfl cbrH aripney>>.

iu4epine cypaHblcrblll apryblHa KapaMacraH, oHbr rYrbIHy

-ur[Kisarrrr( 6aracrtueH Ae, MbIpbIIIrrbIrI xorapbl KYHbIMeH

yp,rurcbrHAa ruulcigar 6asacbr ic xysin4e 6ip uraHepanr,ten

) urercrere4i. Bipar 6ac\a Aa Mblpblrx MI{Hepi}nAapbI xorapbr

)blHra nait1mst KoMnoHeHTriq xorapbl Menlxepi 6olarun

niq 6ipxarap KeH opblHAapbl aIrIbIJrAbI' Bipax ocbl KeH

la orlAeyfe raprbrnaAbr, 6yl Mbrpbrrrr enaipiciniq ururisar

ocbr KeH opbrFrAapbrurrq xefi6ipiu4e xenAeri MbIpbIIIITbII{

rlr,IApoMerzlnnyprlltcblHAa TYTbIHarbrH c(f a:repur

bI( 'fyAblpyu rvllnmin. Myu4afi lmrpuur MvHepan4apblHa

N,IbIpbIIx cltJII,IKarbI (ralauuu), Mbrpblrlr KapooHarbl

ralu, 6yriuri xynre lefiin eHAeyre oHepKeclllrlK I1onaunsl

H MbIpbIIIr MI4HepzlnAapbIH TapTyfa MYMKIHAIK oepeTm

Kbr3'yFa 6oraru.
6ac(a en4epin4e MbIpbIIIrrbII{ oHepKecinrir 4oplapu 6ap

MeH cefirec 6olrn xeneAi. Byl xatplait 6afi rorbl(KaH

br3-aK taftt\atarrylst\ opbIHAbIJIbIFbI Typanbl aillyta
HbI KorI (axer ererin mnrigarru rorbl(Tblpa rcyftaipy

nyprpltcblH4a rr.yxipr KbIITI(bInAbI eplTlHAlney carblcblHAa

iruaArt. Ocruailura, TorbI(KaH MbIpbIIx ruzrisarun erlAeyre

yprrltcblHblll o:iH,qir KYHrIH reMeHAery rY?rbIcbIHaH

H oHAey lrecelecin 3eprreyre apHa,'IraH e3lpneMenepAu

6afirrrularrtn rorblK(aH MbIpbIIx KeHAepH oqAey

isirai xoHe 6afiury KiInAbIKrapbIMeH MbIpbIInrbIr{

brcrbr MrrHepilnAblK ruzrigarrrr KrrI1r6ar 6afisrry4u xypri:y
lK (onepru.sHrt xen (axer ererin rpoqecrep) 6acran4u

xyiiaipy xeHe KeKrepai euaeYre apHanraH Benbll-npoqecrl

raH. Byl xlnrtrcra 6yn ueceleni TorbIX(aH MbIpbIIx

ol{Aeyap(blnblilIeuyYcbIHbInaAhI:ToTbI(KaHMbIpbIIIIKeHIH
rn4e xyripr (brur(brJrbrMeH epirin4iney. Eyn cyl6ata ceftKec,

brMrrra 6enin any yruin KeKrepAl eqAeyre apHanraH BenbII-

H rrrApoMeriLllnypryIsnblK e4iclen oHaey.uiH esiprenren
euepxecinrir
rapry yurin

ir{ grconorz.flnr'IK Kayrncl3A[rH aprrblpaAbr,

r()TbI(KaH MbIpbIIIr MI'IHepurnAapbIH or{Aeyre

pbIHbIIt <<fnI.luu rypaJrbl>) 3ar{nuq 18-6a6srnuq 3-

Precuy6lurcacblHblII Yniueri )rcaHbIHAarbl ?ttoraprr



f bIr'IbIMI|-T€XHIIKaJIbIK KOM

(uervrece) MeMJreKerrirc 6a

FbrJrbrMbrHbIII AaMybIHbIr{ <Ta6nru

Marepr4anAap MeH TexHonollnt

ilair4auraly)) 6acblM 6aruruua cofi
Fsurruu-geprrey xyMblc

raMbr3brHAaru Jrlb 874 Xapnrrn
2050>> CrparerurcblHAa Ko

TTHHOBAIIVqNbIK AAMY MCMJIE

xbrnAapFa apHirnraH <I(ypaurnr4a
rceniu 3aManayn rplApoMerurnn

rexHonoD{qcblH xacay> J\rl 66-3

xo6acrr ureq6epiH4e opbIHAurnAbI.

[uccepraqrrflHblrl
[uccepraqu.f,nblK 3eprrey He'rI4

Scopus xene Web of Science
(CiteScore nafirrsArr( xopcerrilri
xorapbl 6iriru lrunucrpliriniH F
ery Kouzreri ycblHraH 6ac
rbrJrbrMr{-[paKTl,IKanbl4 xonQepeH

Pecefi (DeAepaurarcbIHbtH

MoAenbre 1 larenri NaPIar

3eprreynepAiH naruxelepi, rorrr
rexHorrorlltcbl (KP MIIIKKO
Cepir<6aen arblHAarbl IXKTY K

4.6 Baxrny"ru H. )I(yMbIc

xar{a MaTepvilr4ap TexHoJlorusc

anyra ycblHblnfaH <TosYra

sneMeHTTepMeH nef I4pney Ke3lHAe

Eorurercrep, retixrep,
eninainirri KauranracbB ererlH

KaMraMacbr: eryi xepex. BYn

KonAaHbrnaArr. Cor{r'u oH)I(bIJrAbI

epirin4i xacanAbl. TiCN Na6

rypa(rblnbr(rbl Kepcercai. C

xacayAblH YnKeH TeXHOJIOfI'IqnbI(

Tyu4upy e4ic'repiuiq iuri
er{ Korafirbrcbl x(orapbl BaKYYM

(oJrAaHbrnaTbrH TYpa(Tbr ToK M

rroTeHIIlIanAbIr{ blfblcybl, peaKuI'I

[JIa3MaJIbI( TOK, I4MTIyJIbCTIK

6acr<anap cvsKrbl TYHAbIPY

MexaHr4KiIJlblK XeHe rplzoonofu
vryrr,rxiu4irin arnalbr. T
Mr,rKpocKorllrtnbl( KYpbInbIMbI
xa6srn4ap4rr anyAbII{ eq xaK
ra6rrnaArr. Xoraprt4a ainsut
ra6ruarr'r.

OHepr<acinre, MaTIII{Ha

acrranrapAbrrl KbI3Mer ery Mep3M

tlreruy ro3yra rosinrAi Karrbl
Na6un4ap4ut{ (ypaMbIH,

KIrparbIH rbIJrbIMAbI AaMbrry 6arunrapblMeH ?I(eHe

aJrap. .{uccepraql4tnbl( )KS\4bIc KagaKcraH Pecny6maracu

oHblr{ iruinle cy pecypcrapbrH, reoJlorrltnbr, eIIAeyAl, }calIa

, 4ayincis eHlMAep MeH (YpbInbIMIapAbI YTIIMArI

Kenell.

KasaxcraH Pecuy6luracn llpesuaeuriHil{ 2014 x' I

n 6exirinreu 2015-2019 Nul4apra apHzrnfaH <I(aaa4craH-

irren I(asa4c'rau Pecny6luxacblHblq LIHAycrpLIsnbr(-

ir 6irr4aprauacblHa ceftrec xyprisinai x(eHe 2015-2017

nerisri KyHAbr KoMTIoHeHT a3 MonlxepAeri rorsrKKaH Mblpbrrn

rrrrnbrK xeHe 6afiury yp4icrepi seriginAe el{Aey.4irl

2-16 90538/f@K rpaHrrbl( KapxbInaHAbIpyAbIrI rbIrrbIMI{

H rrpaKluKara eurisy Aerlreftin raJrAay.

6ofirrnna 12 xyuuc )KapnflIraHrb1 oHbIII rIrltrrAe:

brHAa r4HAeKcreJrreH 6acrr:nruAapla 5 Ma(aJIa

35 oto-la:s- acrau); Kasa(craH Pecny6lnracu FruuM xeHe

brM :KeHe xorapbl 6iliu ca,IlacbrHAarbl canaHbl (aMTaMacbI3

,\a 2 MaKana; Xanrr4apa-nu4 xeHe Pecny6nzranu4
qnap xuHaKTapbIHAa 3 Nyvruc. Coulafi-ax 2 nareur -
Ka 1 narenri xeue I(a:a4cran Pecuy6rutracblHblrl tafi,rasrct

. ,{ucceprauntnbl( xYMblcra YcbIHbrnFaH rbIJrbIMI'I

Mbrpbllx reHin u4ApoMerannyprr4tnbrK aAicneu eHAey

O) <BHI,IIuIqBerMer)) PMK-aa KonAaHbrnAbr nteHe [,
oKy npoqecine erlrisyre Ka6ulAasAsI.

rarqr;rpst6uH larrAay 6D071000 - <MarepuanraHy xeHe

) MiIMaHAbIrrt 6ofirruua (funoco$ur 4or<roplr 4epeNecin
ivra;i rl4raH rap6onurpla4i Na6uH4rr:rapun aprypni

rrH Kacueri MeH KYpbInbIMbIHbIH ryainyin 3eprrey).

K NrexaHl,I3nr4epi NeHe xecxiru (YpaJIAap 6epircrix IIeH

HTTKaJIrIK 6epirrir< lreH xI{MI4snbIK rYpaKTbInbIK Aeqrefiin
e::rep.ui tuerlry yruin 4arrsI Na6rtuAapAbIH KeE crleKrpl

paaL TiC xese TiN, aran afirKanaa TiCN apacbrHra Karrbl
br raMallra MexaHLIKaJIbIK 6epixrir rreH TepMI'ItnbI(

TiCN Na6uH4apbIH rYHAbIpyAbIr{ rI'IlMAr aAlcreplH

u 6ap.

ere (arrbl xoHe ro3yra rosiNaAi Na6uH4ap4H ongipy ylriH

NarAafiuuAa peaKrvBri xene peaxrunri eMec opranapAa

rxailrblpary 6onrrl ra6rrnaArr. Cy6crparraru
rrbIII XeHe llneprri ra3AapAblr{ arbIHbIHbII{ X6IJIAaMArITbI'

Abrp:F peNzlli, KoMIIo3t4TTir ulrcauaslr naftAalaHy xeHe

i rraes naprrapblH e3repry MYMKIHAIn xa(caprblnraH

cr4rlarraManapbr 6ap TiCN xa6sln4aprm rYHAbIpy

xargafirapu MeH TYHAbIpbInraH nneHKiInapAbII{

H,qarbr 6afiraurrcrbl aHbI(Tay KaNerri 4acuemepi 6ap

rexHoJrorl4tJrbl( [raprrapblH aHb(TayAbIrI xinri 6olun
HerisiHAe 6yn .uucceprallnsnbr( )KlMbIc oseKri 6onsrn

yAa ;KeHe 6ac(a cananapp,a craHoK 6elnexreplHrrl HeMece

H y3arpry MaIIbI3Abr ntinAer 6olrrn ra6luaArr. Byl ueceneni

any rexHonorl4tcblH Nerin4ipyai 4anarz4u. Myu4afi

JIbIMLIH XeHe (acueTTeplH AtlMbITy apKblnbl MaIIII4Ha



0enrxeKTeplHlII HeMece

aprrblpyAblH )KoFapbI KapI$IHbIHa
xyMbrcbIHbIr{ xaxerriniriniH
caftuau4ap4sIH To3yra ro3rMAl

Mecenenepiu ureuryrr,re s 6afi tau
Erinuri xarbrHaH, 3eprrey

xurnbIKTbIH erraip cypy canacbl
vH Iy cTpvr flJIbIK-I,I HH O B aIILItnbIK
6ar4ap.nauacbrMeH rixeleft 6a

TypaKTbrnbrruu urrrafiry. To:yra
4acuerrepiH (anblrrracrblpy can

xar{a rexHonofvtnapAbl AanIbITy
xacayra reuerrece4i, 6yl o

rraynarin4ix 6epe4i. erenaAir Hapbl

Aprou-aqerl4JreH-a3or ra3

ap(blnbl x{aKcapTblnfaH MexaHI4

resilaAi TiCN xa6rtu4aprrn
Peaxrnnri MafHerpoHAbt

ryHAbrpy xe:iu4e ilnrarx per
yuriH rerrapneHreH lrerarl Cr;

KOnAaHbInAbI.

Jleripreyuri sreN{eHrrepAirl

KYpaMbIHa xeHe MeXaHI4KUUIbII(,

rrraprrapAa iIJIbrHraH TiCTCN
canbrcTblpfaHAa To3yra To31

CI,INATTAJIAIbI.

MarnerpouAbl llrarrrblpary
(ypblnblMbl MeH Kacl,Ierrepi alraur

[uccepraqun raKblp
TapMarbrHa ceftrcec

f bIJIBIMII.TEXHIKAJIbIK KOMIIICC

(Heuece) MeMrreKerrirc 6arqap;ra

luccepraql4tnblK xtyMblc (
Herisri epexenep Frrnrrna xeue E
nerisiHAe ro3yfa rositvt4i, KoII

AII08857049, 2020-2022x.)
xo6anapu meq6epinae xoHe
feoJrofrrrHrt, 5afita eqley.qi,
KypbrnblMAapAbr yrblM Is r,afi Aata

[nccepraqlrflHbrq Herll
xg\dblcrblH TIIJIbIMI,I Aeqrefii x
6ofiuHrua 6 Nyuuc )Kapr4fl,naHr,

6acrrlm,l4ap4a 2 v'a\ata
rraunucrpniriniH FrurrM x{eHe xto

ycbrHraH 6acuruu4ap4a 3 v
rrpaKTr,rKaJlu4 ronlpepeHuLlsnap x

Xyprisinren 3eprrey
Na6lru4ap aJIbIHAbI. Eelrilen
nerutpneHreH TI4TaH xap6on
canbrcTblpraHAa TO3yFa TO3rMArn

TiZTCN xa6bIHAapbIHLIH ro3yra
ryHAuPY ulaprTapbl KbIMoar ra3AapAbl nafi.gatany xeHe KoMnogurrir urrcaualrt 6ip

IbrH (br3Mer ery Mep3iMiH xeHe (pyur<qnouilJlAhlfblH

lxerri:yre 6o:raArr. Ocrrruq HerisiHAe TbIJIbIMI4-3eprrey

isAeN,reci MaITII,IHa 6enlrerrepiuiq HeMece KYpan-

riu aprrbrpy, onapAbll{ 6eriniq KarrblnblrblH aprrblpy

Kbrplr6br f brJrLrMr,r-TexHI,IKzIJIbIK I4HHoBauusnapAbl AaMbITyra,

ap'rrblpyra 6arrrrranran <KasaKcraH Pecny6lzracuH
lr;ru 2020-2025 xblnAapra apHanl'aH) MeMJIeKerrK

Ercrbr. xaJrbIK caHr,I MeH enliq SKoHoMLlKiIJIhrK

ir,rri ruran xap6onurpraAri xa6rrHAapAbIH KYpbInbIMbI MeH

rrAiIFbI fbrJrbrMl{ Xs\dbrcrap MeranJI er{Aey canacblHAafbl

xeHe ro3yra rosiruAiniri xorapbl xaqa MareplranAapAbl

en4ipyuinepaiu 6ecercere xa6inerrilirin aprrblpyra

IIAICbIHIA TUTAHAbI PEAKTI4BTT MAIHETPOHAbI IIIAIIIbIPATY

brK )KeHe rpn6o.norutnbl( c[rlarraManapbl 6ap ro3yla
y rexHonorurcrr esipreu4i.

brp,ary eAiciuen TiCN nerisiH.4eri r1arru xa6un4ap4u
aHblr{ (arrblnblfblH XeHe ro3yFa re3lMAUnnH aprrbrpy

; Ali Nene Ta urorisAinepi 6ap KoMIIo3I'ITrix nrrcaHa:rap

Cr; Ziu Al Naue T a TiCN xa6rtr4apblHblq (YpbInbIMbIHa'

6ororusrlrr( (acllerrepiue ecepi aHbr(TzlnAbr. Eelrilenren
TiZrrCN xa6rtH4aprr 6yprrH aJIbIHraH Y(cac xa6rrH4aplreu
rixriH 10-7 *tt/t*H aeftin )Korapblnay repri6iuen

br ryH.4blpblnraH TiCTCN Neue TiTaCN Na6rur4apblHbll{

peT anbrH.4bl XeHe 3epTTenAl.

pbrHIbIH <<fnr,rrrpr rypaJlbl)> 3ar{Hrrq 18'6a6rrnuq 3-

Pecny6rurcacblHbrrl Yrciueri xcaHbIHAarbI Xoraprr
fl, KIIparbrH rbIJrbIMAbI AaMbITy 6arurrapblMeH ?r(eHe

aJralp.

KBll4) AI( <Merannyprl4t) 3eprxaHacblHAa opbIHAanAbI.

iu uzHucrpniri 4apNunaHAblparbrn <Traran rap6ouurpz4i
(fyHr,:quuu, KoMfIo3I4Iu.ItnbI( Na6uH4ap4rt xacay) (J\b

6ofiuurua (olAan6alrr 3eprreynepAlr{ rpaHTTbIK

Ta6v.tu pecypcrapAbl, oHblr{ l[nHAe cy pecypcrapblH'

MarepuzrnAap MeH r exHoJrorl4 flrap Abr, 4ayinci: onivr4ep lren
) 6iacbrMAbrrtr 5ofirrnura esip:reu4t.

trpaKTrrKara enrisy ler{reftin raJrAay. OpuH4a-nran

6araranaAu. [ucceprallllanbl( 3eprrey ueruxelepi

, oHbrrl iurinAe: Scopus AepeKKopnapblHAa LIH.{eKcrenreH

KcraH Pecny6rzracu frusrlt xteHe xorapbl 6ilin'r

prr (5iniru caJIacbIHAarbI caIIaHbI KaMTaMacbB ery Koruulreri

Kana; Xalrt4aparlr4 )KeHe Pecny6lurcalr,r4 TrIJIrIMII-

aKT,apbrHAa I xyvutc.
brcrarpblHblr{ neruxeciu4e ro3yra re:inr4r:nrl xorapbl

xaraafitap,Aa aJIbIHraH xpoMMeH HeMece qupr<ourafilreu

i Na6ungap 6yprm zIJIbIHfaH YKcac xa6rru4aplr'ten

ir1 xoraprrnay rapri6ilren cranarraJlaAbr. TiCTCN xeue

lil,r.niriri 10-' u.rtvt'/l,t x N NereAi. Ycrmulran Na6uH.4rr



MarHerpoHAbr ilafillul l]F'y ece6

apTbr(rrrblnbl((a I4e.

4.7 Meflipdercon M.H. xyu
xar{a MaTepI4zInAap TexHonoil,I.f,c

uryr a ycblHblnrau <Kerraipnlacru
(aripri rar{.4a Marepllan

MexaHr,rKaJrbr( Kacl{errepl xo
ra6uraAu. Oran ce6erl, aO

(YpbInbIMAbI( MarepLI an4ap

cafi 6onyra rnicri: czulMarbl xe
repMr4rnbrK reqero.qirl xoe(p$u
cefirec rererin - reuipnnacrl,IK
apTbI(IIrhInbIKTapfa ve.

xeuipuracrnrriq KonAaHybI Ker{

co((br 6epircririuir{ ercis 6onyrt.
KeuipnracrrarrepAi AaM

crarr.rKurJrbr4 6epirrirriq xon
TeMeHAery, 

'FHI4 
COKKbI

Kouipnnacrvlrriq 6epirrix
KoMrroHeHrrepaiu 6epir<ririu a

TaJrrubrKTapMeH KYpaMAaCTbIpbIn
Erinurilen, 6 aitr'ale'stcrblprbllx
KayrryKTapAbr Kocy apl(blnbl Kon

(ypau4acrbrpbrn apKaynay

TirnrxbrKTapraH Aa 6acKa ITIrIHII

TanrxblKrapAbll{ rypnepirvreu apKa

rcYpaMAacTbIpblnbIrI apKaynaHraH

4acrzerrepi 6ap uarepzanAapAbl
Eafi nanrrcrsrpruIrrrsrrl 6epi

ap(brnbl xy3ere acupula4rr. 3
rYpnr (ocranap (ocy ap(blnbl
xeseq4epinAe aJIbIHrau (pyHrqIloH
(ocra,rlap perin4e eprypni nnac

KayrryKTap )KeHe r. 6. KonAan
a3 3eprrenreni xayuyrrap. Ocrr
osrepyinirl KeII ay(bIMAbI 3eprrey

(a:a4cran4a oraHAbI(

KagaKcrau Pecly6nuracblHblq
KapcarlbrHAa. YFO-urrrt
Nene eu4ipy Neniu4e l(a:a4c
xr.rbrHTbr(Tayblllrrap oHAlplclH ol

KasaKcraHAa Bafi4ourrp
3hrMbrpaH TacbIFbIIIr No6acu <Y

AK202I xbIJIAaH )Ky3ere acblpbln
Ocu eri ce6enxe 6afttart

xorapbl caIIaJILI xeuipuacrurrir{
Typr<stlapabl, Kyar ?JIeM

6epirriri MeH co(Kbl ryr(blpnbl
Kaxer. Bepircriri xeHe coI(Kbl

xor1, ocBlf att lafitartblcrbl
6a4unay pexLIMiHiH) (PKPT
r ay apnap I.bI xeHe KocapnaHf aH HoJr orl4tJlap.ubl gKclroprrblK 6a4lrlay 6ofi unma BacceHaap

HeH 6yprru e:ipleureH pexl{MAepAeH sKoHoMI'IKaJIII(

ra4upu6uH raJIAay 6D071000 - <MareplranraHy xeHe

MaMaHAbrFu 6ofirrrura Sranoco(ft4t AoKropu 4epeNeciu
coKKbrFa 6epirririn aprrblpy xonAapblH 3eprrey).
y rbIJrbIM caJIacbIHbIH 6aclru 6arurrapunriq 6ipi
loruruepri xoNrnoszrrir Marepl{anAapAbl aJIy 6o:run

rxTbr( Ma(carTa (onAaHbInaTbIH MaTepIruuIAapAbI apHavrbr

Oc;rran 6aktasscrbl, MarepI,I an4ap urrua4aft TzlnanrapFa

, 6rlpirrir ren cepnina4i.nix uo4yniniq Noraprt uen4epi,
i :relren 6olyrr xese r.6. KenripinreH cl4narraManapra

rrnla6rnaAbl, o JI MeraJ'I (opblTnilnapbrHa KaparaHAa eAeylp

MeH ocrtnAafi )I(aKcbI cl4rlarraManapfa (apaMacraH'

u, 6acru ce6en, Marepl,IanArrr{ Klrnl6arrblfbl xeHe

AaFbr erevAit< reNipra6eaeri x\A4blcrblH xeleci re:er{i
igirr,on 4eqrefinepin ca4raft orbIpbIII, Mopr cbIHrbIIrITbIFbIH

pnbrfbrH eaeyip aprrblpy xonAapblH is4ey 6olAu.
uerrt:piH xraKcapry yruin eq aJIAbIMeH eri Her131

' Kaxer. Bipiurui4eu, reuiprerri TiIJIIxbIKTbI 6acr<a

ap(iaynay (rz6pra4rey) ap4unrr xY3ere acblphlnaAbl.

;uA urafiup 6epirririn aprrblpy, on ruo4I'rlpzKaropnaprbl-
JIe.q1.

rou6iznzpoBaHHoe apMLIpoBaHIae) - xypanrrlHAa ren'liprerri
Tanmbl(Tap, apaMu1Ti ra:uuu(rap xeHe Ae rarbl 6acr<a

ay 6omrn ra6rua4rr. Tanuru4rapAur{ 6ac(a 4a ryplepirvren

reuipuacrl4Krep 6enrili 6ip KonAaHy yluin oqrafilu
yr:l rrayurinaix 6epeai.

iriH aprrupy - orloKct44 urafirrpun (3IX) naoAu$urcaqvfl,nay

rccu.4 urafirrpnap.4blH uo4zSzraqhtcbr oHblr{ KYpaMbIHa ep

4i. I(ocnarap, 03 xegeriuAe rlonl4Mep ry:ilytntq eprYpnl

TorrrapMeH epeKerrecyre (a6inerri. MoazSuKaIII'ItnbIK

r4Karopnap, TepMo IIJI aCT ap, xervriprerri nanoryrixuelep,
. Ararrau uo4z$aropnapAblH iurinle Kon xeriltArcr xeHe

ytI)/KTapAbII{ Monmepi, t<ocy rexHoJror[tcbl, KYpaMbIHbII{

bnJrrra lepeKTep x(o(.
rrr czulacbl AaMybrHa 6aftlansrcrrr Acrana (anacbrHAa

Jrrrr,r( fapblllr oprzlnbrFbl (YFO) KYpblnblcbr at(Tany

6oriri Fapbrrx arnaparrapbrHblr{ 6aplrr4 ryplepiH xo6a,ray

q-@rpauqy:AuK <Fa,uaM ) XIIIC afiYwrsrca4H. I(asaKcraHAa

HAer rrfepy xocrapnaHyAa.
[r ait:l.arl'lua apHzInFaH

K riapbllxrbl( 3eprreynep
oraHAbIK aca xeqil caHarrbl

MeH TexHonorutnap opTilnblfbl)

oraHAbI( Asporapruu KoMIrrerlHlII TancblpMacbrMeH

Hllp)y TexHonorurtcblH KOJIfa AJIbIHAbI.

:pin, cou4afi-aK xeKe KoMIIoHeHrrep4i on4ipy yuriH apnafilr

xclfapbl (YpbInbIMAbIK MaTepI4atAaP - xeuipn:racTl4KTep

,rpJrblrbl xorapbl reuipn:racrl4KTep I(a:a4crau4a eu,qipici

r4r\rnoprrayla rypa xeleAi. <3rruupan rexHoJlorl4tcblH

sr ) Xzurlrr<ap anbll( reniciui Nene <KeAin'rri 4apy-Napa(rbl,



xeniciuaepi> (BacceHaap Ke

rouipuacrl{Krep (KYrIut) xe
rouipnracrur rexHoJlorl4snapbl

ce6enren rapbllxrblK. TexHI'IKac

TexHoJIorI4tcbIH Ka3aKcran o3l x
luccepraunn raKblpbl

TapMarblHa coftrcec (asa4cra
fbIJIbIMII-TEXHIIKAJIbIK KOM

(nevrece) MeMJreKerrirc barqaPl
lucceprauutnblK xYMbrc

oHbrH lIIrlHAe cy pecy

TexHoJroru flIrap4br, (eilrnc13

6arurrtsa caftxec xeleAi.
Frrnrruz-geprrey xYublcbl

xeHe KoMMyH[Kauu-g c

<AeporaprtllrrblK Ma(carrarbl
6yfiurr,r any.4blH oraHAbIK

6ar4aplanaacbrHa cefirec xeHe

caJIacbIHAarbI KolAaH6alsI
agporapbIIIITbIK Ma(caTTafbl

TexHonoruIrcun e:ipley) Pecr
[uccepraqrrflHbrH HerL

[zccepraqvtJlblK 3eprrey

AepeKKopnapblHAa I{HAeKCTeJI| eH

xeHe x{oraprr 6inirr,r raznzcrpli
(aMTaMacbB ery Kolrzreri
Pecny6nzrcaJlbl( f bInbIMIl-npaKTI4

KagaKcras Pecuy6nrlracblHblH rI

xYMbICTa YcbIHbInfaH fbIJIbIMt4

coKKblra rosiNali xenipnlacrur<
XIIIC enrisirai.

4.8 Xacnan P.(.-HrIrI
MaMaHAbIftr 6ofisrnrua qu

xeuiprexri HerisAeri I4HHoBa

onirr,r4epiniq 6al4urrrlY rex

AUCCepTaIII4.f, nbl( xYMbIc.

KaNercig KocranapAbl
apulmc erueli TexHoJIcrI'Ifl naPAbI

naft galany Kacil erreplH eAeYlP

HaKTbI xarllafi.Ia 4o:r4a 6aP

oHrafi nrr rexHoJloruqnblK cxeM

KasaKcraH Pecny6luracu
xbrnAapFa apHanFaH MeMJIe

TexHoJIoru.trJIbIK Canurapra
FbIJIbIMI,I XEHE I,IHHOBAIII4SNbIK

aeqrefii 95-98% AeqrefiinAe
perre KoHBeprepnepAeri oHli
eH4ipic rererti llnav'arrnes 40Yo

apTybl, e3rHAlK (YHHbIII

eniulepiHiq caracbrH (aMraM

nrin4emepAirl 6ipi 6olsrn r
HHHoBaIII{tluK eAicreP ueu eu4i icrir{ Naqa recil4epin yueni is4ey Nypiil xarblp' ecipece eq

irr,raepi) 6ofiunura 6epirriri 4I5 MlIa-Aau xofapbl

) ((eTe Kynr4r) caHaTbrHa enrigilren. ocbl caHaTTaFbI

xapvtsnayra xeHe TpaHcBeprKe rI'IbIM canblHaAbl' Col

a apHilnfaH xofapbl carIaJIbI KeMiplnacTI{KTlH eHAlpy

ueN6yp 6onlrr rYP.

Hrbrq (fbuIbIM TypaJrbl) 3aquuH 18-6a6unuIq 3-

Pecny6nurcacblHblll Yrcivreri )I(aHbIHAarbl Xorapu
KyparblH rbIJrbIMAbI AaMbITy 6arurrapblMeH xceHe

aJrap.

Kc'raH Pecny6nuracbr rbIJIbIMbIHbII{ AaMybIHbIr{ <<Ta6utu,
MaTepl4anAap MeH

taitaatauy> 6acuv
fr, reorofu.sHbl, eIIAeyAl, xaHa

ep MeH KYpbInbIMAapAbI YTbIMAbI

l5-20I7 xblnAapra apHanraH 076 <Fapuur KrrsNaeri, relix
No:rnan6albl rbIrIbIMI4 seprreynep> J\! 0115PK01232

inr:lcrurreH xorapbl vro4ynr4i xene 6epixriri xorapu
HolorLIscbIH e:ipley> pecuy6naxalrr4 6rcANerrir

2018-2020 xblnAapra apHilnraH 008 <Faprrnr KHsNaeri

brMr{ 3eprreynep) J\! 01 18PK0835 <I(oprauuc xeHe

brMAap yurin co(Kbrra regivr.qi reuipuacrux eu4ipy

KaJILI( 6rcANerrir 6ar4apnan'tacsI ruer{6epiH4e opblHAanrbl'

in [paKTrrKara enriry leqreftin raJrAay'

epi (iofirrnna 9 xyurrc )Kapvflnatrbl, oHblr{ iruiHle: Scopus

ui"or"rr4upAa 3 iuaxana; I(a:a4cran Pecny6JIpIKacbI frrlrru
niq Fu:ruM xeHe xoFapbl 6inirvr caJlacblH,4afbl caIIaHbI

FaH 6aculsru4ap.4a 2 MaKzrna; Xalrr4apalu4 )KeHe

r<on rf epenq vflnap xLIHaKTapbI ttra 3 xS\dbrc' ConAafi -arq

ftaanut MoAeJIbre 1 naresri >Kap;l1fl'nanru',{ucceprall[tnbl(

3epT,TeynepAirl naruxe:repi, a3poI.apbrrrrrbl( MaKcarTaFbI

u"Aipi.i". esiplenren rexHoJIoII4s, <<KazTechlnnovations>

iyMr,rc ra4srpnr6rru raJrgay. 6D070900-<Merallyprrlr>

"i 4o*topu (PhD) 4epexecin anyra YcbIHbIrIFaHcTeuip-
rnbrK TexHoJlorutnapAbl taitrutana orblpblrl, MeraJIn

H Nerir4ipy xeHe caracblH aprrblpy> arrbl

6arrnra:rran x{aqa rexHonorlltJlblK npoqecrepAl HeMece

fepy, IFHI4 ((Ta3a 6olar> any oHbIH carlacblH' AeMeK, eniruuiu

x66prra irJraTbrHbr 6enri:ri. I(ocnanapu ag 6olarrbl any ep6ip

MeH MarepuulnAbl( pecypcrapAbl ecKepe orbIpbIII'

Ibr rJ3rpneyMeH aHbIKTanaAbI.

H r4HAycrpLrs,nbrr(-I4HHoBaIIlItnbIK AaMybrHbrr{ 2020-2025

x 6ar4ap:raMacblHa cefirec Merannyprvt eHepKeci6i opra

, 6yr 4afiuu onin eu4ipiciuir{ 6apnu4 Ke3eHAeplHAe

:r,ri ry[refiry.4i ranau ereAi. Bolar enlipiciniH eleuAit<

eeprepri xoHe eJleKrpni 6alxury on.4ipicis (allru,urr, 6yn

roleui 60Yo, Aotattlr 6olar 6al4ury arpefarrapblHAarbl

filu. Yneui ocin KeJre )KarKau 6ecerelecTlK, oHIMAUIKTII{

i xene r.6. xarAafilrnAa Mera;rJlyprrrtnblK eHAlplc

ery oraHAbIK eneprecinriq aJIAbIHAa rYpFaH 6aclt
Ocurafiura, a3 (apxGIJIbrK IxbIFbIHAapAbI KDKer ererlH



a3 Kapxbrnbl( IIrbIfbIHAapMeH

YnKeH (bI3bIfyIrIbInbI( TyAbI

rpooneMzlnapAblr{ olpl-oHbrr{

KOCbrJrHAbrnap Mecenecl roJIbI(
Kaxer ereni.

[uccepraurlrrnbrK xW
TexHoJror[rcbl ]I{eHe 6olarKa
6ar4ury KoHAbrprbIcbtHbIH Kanr
MeraJrn rubrrapyAblr{ 6acrar(rr
Herig 6orrF,rn ra6urarrI.

3eprrey ra4uprr6un esip

Tervripray> AI( Konneprep IIex

6orarrrrq roMeH roruipretcrt ua
Xlp,trrc ra4slprr6u M

e4icrepin rilnAayAbl, MerzInJI oH

6anxslry upoqeci uen eniu cailac
uen enrisy4i 4apacrsrpaAbl.

Xarnu ulJIfaHAa, xp4blc r
recil4ep4i tafi.rutatta orblpblrl,
oniu4epiniq canacblH apr"tblpyra

lraccepraqrar raKbrpbl
TapMafblHa cafirec Karar(cra
fbIJIbIMII-TEXHIIKAJIbIK I(OM

(nevrece) MeMJreKerrirc 6ar4apl
MHHepanAbI( xeHe rerraipcYrer<

rexHono[Ixrap, 4ayilcis 6yfi
MeH Marepr{an4apAbl ou4ipy
rereai.

fluccepraqurHblq H

.{zccepraqLrtJrbrK 3eprreynepAlr{
Scopus AepeK(ophIHIa pr

xeue xorapsr 6inirvr uunucrPli
(aMTaMacbI3 ery Kounreri YcbIH:

rrpaKTlrKtulrr4 xoH$epeHIItIt )KI'l

narenri xerte 2 Eyparu.uu4 n
3eprreynepAirl ueruNelepi,
MCTAJIJI MEH KOXAbIH

rqYpbrnfbrnapAbr e3lpney xeHe

apzlnbl( urorr,rirurirl 4go 6onimiu4e
4.9 KeMeJr6ercosa A.

<<MarepuaJITaHy )I(eHe xaqa

QrarocoQufl AoKTopbr gePexeci

uepapxltqrbrK KeyeKTr KpeMHIr

esiH-esi yft uu4acrbrpyblHblr{
flerpa4aqns HeruxeciHAe

eserri MeceJIe 6olun ta6sttaast
KYpbInbIMAapAbIH 3HepreruKilJlblK
caJracbrH.Ilarbr e3eKTl TeHAeH

e4icrepineu 6ipnerue I4epaPX

MoneKynanrr( Azgafinra Kerxy.

r4HHOBaUI4tnbI( (acueTTepre I4e.

br KaMTaMacu: eryAiu rexHI,IKaJIbIK melxlMAeplH o3lpney

. Eorarrur{ calacblHa repic ecep ererin uerisri
MeraJrJI eMec KocblHAblnapAbrq 6olyu. Mera:u euec

irrr,reres xoHe ocbl6arurra oAaH opi rblr'IbIMH 3eprreyneptri

H TilKbIpbIobIH s3ipneyre eKi carbIJIbI 6o:rar 6al4ltry
eMec x,ocblHAblnapAblr{ y:recin azafttyra xene 6o.nar

Malrepl4irnAapblHbll{ To3ybIH asainyr a uyrarin4ir 6eperiH

coqrbr Kegerl.4epiHAe KocblMlrra (YpblnrblnapAbl e3lpney

yuriu 6acrau(u repeKrep perin4e: <ApcenopMlrrrzIJI
any yurin nafigaranrularblHcts6 4afisHAaManapblH

brr TarIAanAbI.

br 6anKrtry.qrrr{ (oJIAaHbIcraFbI TexHonon4snapbl MeH

inir{ xacraerrepi ueu calacblH :eprreyAi, couAafi-a(
xa(capry yuriu zuuoB aIII4snbIK TexHonor[ s-nap Abr a:ipney

pu6u rerraip- xorraiprer Nyfi eci ureq6epiHAe I4HHoBaIII4snbIK

6al4rrry rexHoJlorfitcblH xa(capryra xeHe MeraJIJ]

brcrbr KorrrereH MecenenepAi KalrruArr.
Hrblr{ <<frrnrrur rypaJrbl>) 3aHnsrr{ 18-6a6unsrq 3-

Pecny6;rurcacblHblH Yrcipreri lI(aHsIHAafbl Xoraprr
Kyparbrn rblJrbrMgbr AaMbrry 6arurrrapblMeH xceHe

p. .{zcceprallutnbl( x(S\lblcrblH ra4rrprr6rr <<f eoroual,
zrigamrn eH4ipy xeHe Kaftra eqAey, xaHa Marepl'IanAap,

MeH KoHcrpyKllutnap> 6acrtlra4urrr 6ofirrnura <Meran4ap

oq4ey) MaMaHAaHAbIpbrnraH fbIJIbIMIT 6arrrrrrna ceftrec

rrpaKTrrKara enriry leqrefiis raJrAay.

aruN:elepi 6ofiuuura 5 xyrrlsrc x.apvr^nar:rbr, oHbIH rIxlHAe:

iu 6acrurnraAa I Ir,ra(ala; Kagaxcrau Pecny6nl'IKacbl frrlrrv
iniq funsrM xeHe xorapbl 6ininr caJIacbIHAarbI carlaHbl

an 6ircrr:rsrMAapAa 3 vra(ana )KeHe xaJIbIKapanbIK F6IJI6IMI'I-

srnA:r I xprblc. ConAafi-ax I(asa4cran Pecny6nuracunur{ 3

aJIbIHAbI.,{accepraql4tnbl( xtYMblcra YcbIHbInraH fbIJTbIMI'I

afil(anAa KoHBeprepAeH MeriuIAbI Ixblrapy 6apsrcrru4a

ManapblH celapaq[tnayFa apHanraH I'IHHOBaUI4'JIbI(

xreue 6nrou AafirrnAaMacbrHa Y3AlKcl3 (Ylora apHilnraH

<ApoenopMvffrarr Teuipray> AI(-ra enri:yre YcbIHbInAbI
. I(yuucrblr{ ra4srprrdrrn raJrAay 6D071000

areprraJrAap rexHoJrorrrfcbl>) MaMaHAbrfbI 6ofirrnura
aJryra ycblHblJrran <<OnroeneKTpoHlrKaAa KoJrAaHy YIrrlH
iH 6eriuaeni nrulprtur orccnAinir{ xYKa 4a6arrapuHbrrl
H 3eprTey>).

ceHcopnbl( MurcptranrapAblH cesiural4urblHblH TeMeHAeyl

Sllll curuanblHblH (aHbI(TbInbIfbIH 3eprrey Kzlnblnrac(aH
(rbrJrbrrblH aHblKrayra nryuriu4ix 6epe4i. Marepzzutrany

-rrJreHKaJrbr HaHoI(ypbInbIMAapAbr czures4ey4ir{ .4ocrYpnl

brK 4eqrefinep4i KaMTLITbIH KerI carbIJIbI aroMrbl(-
yn (ypbrnbrMAap cvHeprerIrKaJIbIK, ecepnepAlH ap(acblHAa



Meptinr4i perrenreH
6erinaeri ToMeH onueu.4i
I(br3brfyllrblnbl( ryAblpaAbl.

xar{a recir4epin YcbIHarbIH
Kperr.rnufi receHiIIIiHe

(YpLrnbrMAapAbr eprypni
rrafigarrauyra 6ola4u. Ynri 6eri

Aarql4KrepiHge 4ol4auYra
Ha(rbr 6eriniq ayAaHbIH ymalrY

ZnO-uru MarIbI3AbI

nerraxecinge SorouHAyKIIIrtnaH
MeH HyKTenir a4aylaPAblr{ KacI'I

oHepnltcbl 6enue reM

nroMr,IHeCIIeHIILI'HbI Kepceryre

rvryrr,KiH4ir 6epe4i.
Byn xYMblcra 6errirt

crrHTe3Aey e4icrePi xacuIJIAbI'

MexaHI'I3MAepl aHbI(TaJIAbI,

irJrbrHraH yminep,uiu JIIoMITHeoIIeH

3rerrpon erxisriurriri
orcculiuiq iIJrbIHfaH I(YPbInbI

KaJIbInTacTbIpyra rtryvffi in4ix
6yn xyprtlblMAapAblr{ o

[uccepraquq raKbIPbI
TapMarbIHa ceftrcec (asa4cra
fbIJIbIMII.TEXHIIKAJIbIK KOM

(nelrece) MeMJreKerrirc 6a

rbrJrbIMbrHbIH x{eHe KasaKcraH
reHecrir{ <<SHeprerraKa xeHe M

SHeprut xeHe TexHonorl4tnap:
eHeprLItHbIr{ 6acxa ra rco:4ePi

HauoruarepviulAap xeHe
xeue xeuipcyrerri ruzxigarrsr o

MeH KOHCTpyKUntnap ) TbIJIbIMpI

Frrnrruz-geprrey )I(YM

r,rHHOBaIIIatJIbI( AaMblry4rrq 2
ceftrec xypri:in4i xeHe

acbIpbIJrAbI:
- I(asa4crau PeclY6l

KapxblnaHAblpy xo6acrr IRN:
6arapettapun on4ipy Yuriu NYxa

- I(a:a4cran Pecuy6nu

KapxblnaHAblpy 6ar4aPlauacu

SororarallaTt4KanblK gneKTPo

HaHO(YpbInbIMAbI Marepl4ilnAapA

[uccepraquqHbu{
,,{zccepraqlrflnbl( 3ePrrey HerA

Scopus Nene Web of Science
(CiteScore nafrHslrr( KepcerKllx
x{orapbl 6ilirvr MLIHLI crpnrf lHrq

ery Kotr,tureri YcbIHraH 6acu
FbrJrbrMIr-npaKTIlKanbI4 rou(pepeH xkr HaKrapbl :nla 9 x{YMbIc.

Kanbrrrracrblpy apKblnbl Karrbl AeHenepAir{

H ogiH-osi yfiuIr,l4acrHpyblHblr{ ecepi YnKeH

i np,rq... MarepusHblq naftAa 6oty ta6urarblH ryciuyaiu

K Kg6unsIcrapMeH aHbI(TaJIaAbI.

isirrreu MbIpbIIx oKcI{Ai 6olruer<repiue Hen3AenreH

ai4 orrigrim KYpbInrbInapAbIH KYpaMAac 6oniri periu4e

Ie, KeyeKrepin4e rc ZnO HaHoKJlacrepneplHll{ rY3lnyl ra3

H MardbI3AbI rlpoqecc 6olun r;a6strraast, efirreni ceHcop.4blr{

rrq oesiMranAblfblH aprrblpaAbl.
errepiniq 6ipi-onrrq x(apbl(neH Kap(bIHAbI epexerrecyi,

oc(lpnep nait1a 6olaAu. Byl ecep Herl3lHeH sKcl4roHAap

iLne 6afinaubrcTbr. 3lccurou4apAbrrl xoFaprr 6afinanrrc

brH;ra Aa xaKbIH ynrrpary-nriu AI4arIa3oHAa rI4rMAl

eHe xopinerin nuarla3oHAa xapblKrblH 80-90% eryine

urnu4-tfpaKranAbl4 tuopQoloru.acrr 6ap ynrinepai

eprypni nacurra6raru (YpbInbIMAapAbII{ tafiAa 6ony

ry:rinyiH4e oreJlMereH 3apflAbl 6ap 6olureKrep 3eprreJlAr,

vepapxvfl.nblK KeyeKri rpeuruaft4iq 6erisleri Mblpbrln

apbr HaHoKpI4CranAap rY3y YIIIH feTepocTpyKrypaHbl

, o"r,H $orortroltuHeclleHlll{{ KapKbIHAbIJIbIrbI 40 ece aprblrl,

Hr4KaIa KOnIaHy aflcbrH aprTblpaAbl.

rrbrq <<frurIpr rypaJrbl>> 3ar{nurl 18-6a6rrnuq 3-

Pecny6nrarcacblnblr{ Yrcilreri xcaHbrHAafbl Xorapu
KgparbrH rbIJrbIMAbI AaMbITy 6arurrrapblMeH )KoHe

MaJr:Ip.,[raccepraqrltnbl( xg\dblc I(aaa4crau Pecuybluxacrr

ecny6nzxacrr Yrirr,reriniq xaHbrHrarbl YlrruS TbIJIbIMI4

rrrr.rHa xacay) AaMybrHbIrI 6acrru 6arrrrsrHa <Ealaualrr
brH oneprru lcos4epi, aroM xteHe cyreri 3Heprl'Itcbl,

6acuuAsrrblMeH, rbIJIbrMI4 6arurtrruen cefrxec KeneAl'

rroJlorl4tnap> <feolor[t, Tay-Ken on4ipy xeHe M]IHepanAbI

IAey, xaHa MarepuanAap, TexHoJIorIatJIap' 4ayinci: enirra4ep

rrr,rrblHa ceftrec xele.ui.
KasaKcraH Pecny6luracuu I4HAycrpI'ItnbIK-

2025 xstt1Lapra apHanraH MeMJreKerrir 6ar4aplaMacblHa

6ar,4aprantarap MeH No6anapAuu ruer{6epiHae xY3ere

br Eiriu xeHe FrTJIbIM n'runucrp:ririniq rpaHTTbIK

br, rforo )KeHe ras-cesiNdrar ceHcopnapAbl KYpy YrrlH
cr,rHTe3Aey TexHonolpl.snapbrH e3lpney.

me,repin rpaKTlrKara enri:y Aeqnefiiu raJrAay'

enepri 6ofirrnrua 16 Nyuuc )KapvflIralrb\ oHblr{ iuin'qe:

brHAa r4HAeKcreJrreH 6aculrruAap4a 3 MaKana

25 alYo-Aas acraru); I(ara4crau Pecuy6luxacrr FrurrM xeHe

brM xeHe )Kofapbr 6i-rriu caJracbrHAafbr calaHbl KaMTaMacbI3

Ia 4 Mal(ana; Xa,lu4apa,ru4 xeHe Pecny6nztcalrr4

AP0t260940 (2021-2023 xx.) <I'keuli rocenirure KYH

rlneH KiInapAbIH (YpbInbIMbrH oqrafi I anAhlpy ) ra4rtpu6lma'
sr Frrntrvr xene xorapru Eiliu uzuncrp:ririniH uaKcarrsr

IRN BR21881954 (2023-2025 >ror<.) 6ofiuHlrra: Traiuai



4.t0 o.P.
HaHOTeXHOJIOTIISJIap>) MaMa

aJryfa YcbIHblJrfaH
aJrMa3TeKTeC KOMlpreKTl
MarepnaJrAapAbr xacay>)

(asipri ral{Aa rorvri

fulrrbrMAapAblr{ aca KbI3bIfyIx
KoMlprefl (aobrprxa(TapblH ara

osiHir{ epeKrue MexaHI4KaJIbIK,

6aftraHrrcrsr HaHorexHoJrorktt
x(araAbl. DLC arvropQru revli
epercuenixrepiHe opatrr ore Ke

Kacr4errepiue 4apafi (onAaHblc

orrrr4Kzlrlbl(, enerrplir< xoH

KOnAaHbICKa I4e.

Epexure MexaHI'tKILIIbI(

reuipreri 4a6rrptua4raprr
zneprrinirinlen Ae aftpu4urala
opranapAa y3a( yaKblrKa lefti
TypraH ripi Nacyurara repi ece

aca Kaxerri KolAanntg aflcr,r

xa6un4ruap periu4e (oJIAaH

yfirenicri reMeHAereriH Na6

Cosrrr{ iurinae I,IMrInaHTrapAa

rraiuli 6orarrrnrr aHbIKTzuIraH.

Bepinren xyMblcra aM

macaJrarblH xar{a KoMrIo3

eperurerirrepiHe 3eprrey

Kacr,rerreplH xofapblJlaTblfl,
o3fepry )KeHe oJIapAbI e3fe

I(a6upuaKrapAbl uo4raQzrcarlu

6eperinairi anuKralran:
ayblcyblHa Ir,ryrr,Kin4ir

KepHeyJrep ge azaitry, qa6srpna

rxapTTaphlHa TeyenAUIlnH a3a

o3fepryre, (aoblpmaKrapAa
flarrta1uia nano6enuerrePi
OKlllAVJ]AHfAH HAHOOEJ]IIIC

Qusura-xuMktf, JIrIK (aclrerrep
KonAaHbIc af,cblH xeqefiryre u
xteHe HaHo9neKTpoHIrKaAa

)KAeAy IA M aHbI3A bI 0 OJIbIn

[nccepraql{fl TaKbIpbI
3-rapurarurHa ceftrcec Kas
)Koraprr rblJrbIMlI-TexHIr
6arurrrapblMen xcone (nervrece

[uccepraqur ral$Ip
MeMJreKerrix 6ar4aplaMarlapA 11 Helisri 6arurraprrua ceftlcec xeleAi. luccepraur{tnblK

HbI]II 6D 0 7 40 0 O-<<Han o ru arep n aJrA aP ?I(OHE

brrrrl doftrtuura Qnloco{un AoKTopbI 4epexecin
fi Hano6elurenrepilren rvrogn{nrcaqrlsraHraH

)r(aHa KoMrlo3lrrri4a6;rpmaKrap HerisiHAeri
prr6rtngarbl )KyMbIcbIHbIrl r ailAay

rirriq perrenMereH KYpbrnblMAapbrHblr{ llrlHeH
brrr,rH TyhIHAarKaH $oprr,racu periu4e iuIMiBTeKTec

eq/re 6oragu. ArNlasrerrec aurop$ru 4a6upua(rap
ofr{rJIbIK, 3JIeKTpoHAbIK xeHe r.6. (acrzerrepine

caflelcbrHAa ranrbrpMac Marepl4anAapAbrrl KarapblHaH
i 4a6up ruaKTapblHbrr{ (onAaHbr ny as'cbr (acv errepl Hlr{

Conrrq iruinAe rpz6onou4-f,nblK )KeHe MexaHrIKitrbIK

ra6lruH epeKlue ararl eryre 6ola4rr. CosuueH I(oca

6uotr,te4uqlaua xyftenepin4e rconQyurulzoHzL'IArI

xeHo 3neKTpoHAbIK 4acnerrepiueH 6enex anaopQru

xorapbr 6noyfinecilrlinirilren nteHe xI4MI{tJIbI(

. Byn anMa3TeKTec 4a6upruaKTapAblr{ Koppo3t4-flnblK

03 Kacrzerrepirr xofuulTlaft xeue esi roHrarrire rycin
iu rr,rris6efi Nyuuc icreyiHe ce6elrep 6olaArr. Oir'ripre

is,4e KaunaeH KoHTaKTlre rYcerlH LrMrIJraHTaHTTapAa

ybrH, 6yun4apra opHaJlacrhlpblnarblH rlpore3AepAe

p perin4e KonAaHbInybIH aran afiryra 6o;ra4u.

Na6uuAu perin4e KonAaHy KoMepIIutnbIK TYprhIAaH

aJrMa3TeKTec rellipreri xoHe oHbIH nerisiHAe

MZrTepI4aJrAapAbrrl I(YpblnbrMbI MeH Kacl',IerreplHlr{

pi renripinreu. DLC qa6uprua6rapblHblr{

y arcblH r<eqefiry yurin czHTe3Aey IlaprrapblH
eMeHT aTOMAapbIMeH nro4raQrzralqtz'fl'nay YcbIHbInfaH'

nay MblHawp.afi Herl4x(eJlepre Kon )KerKr3yre MYMKIHAIK

hrMHbrr{ aJIMa3reKTec QasaAan rpaQurreKrec Qasara

6erep nairii aAre3l4rnbl( 4aclaerrepiu ?Korapblnary, irurt
srq rpra6onorl4tnslK (acl4erreplHlt{ (opilaraH opra

y )KeHe o[To-sJIeKTpoHAbIK Kaclrerrepin rer{ ay(bIMAa

,KoJrrrqr{rJrrr4 errisrirurir<riq opblH ztrlyblHa xese r.6.

uo4uQlaraqzr Nypri:y DLC 6a6nprua4rapblHAarbl
TrJH eQQerrinepMeH 6afilasucrrt 6olarus xaHa

eH SrE6urucrapAbrrl TybIHAaybIn ce6en 6olrru, onapAbtl

rr,miHAiI< 6epe4i. Eepilrin 6arrtrraru
HbIJrarblH )KaHa HaHoKoMnoslarri

anbr.

phrHbIH <<frtlrru rypaJrbl>> 3aHurrq 18-6a6uurtq
KcraH Pecuy6.nnKacblHbrr{ Yrcilreri xcaHbrHAarbl

brK K()MHCCUq KYpaTbIH fbIJrbIMAbI AaMbITy
MeNrJreKerrirc 6argapJraMaJrap.

6iyrinri ryni eriNrisAe Ka6ruAanran MaHbI3AbI

3eprreynep orlro-
Marepr4anAapAbI



xYMbIC fbIJIbIMHbIH AaMybIHbI

6arrrrrrHa xceHe rbIJrbrMHbItI

rrrr,rKl3arblH eHAlpy xoHe

6yfinu4ap MeH

Ycrtrruran Alrccepraul4tnbl(
fpaHTrbrK (ap)KbrJraHAblpy

naHo6enurexrepi 6zp relri
MarepvulnAapAbr xacay) )KeH

xirJrbrKapiublK fbIJIbIMV - rrpa

xYMbIC )KapI,Ifl JIaHFaH.

5 PecMI{peIIeH

aoTblpbln).

<Ipreni 3eprreyJlep)) MaMaHAaHAbIpbIJIraH fbIJrbIMI4

MlbrHbI{ <<feolorus, MLIHepiuIAbr }ceHe rolripcyrex
erqAey, xaqa MaTepI4iLJIAap, TexHoJlofllfl, (ayl[cl3
) FbrJrbrMHbrH 6acrtu 6arHrltua coftKec KeneAi.

xyr\dblc 2018-2021 xblnAapbl xY3ere acblpblnraH

brHrrra AP05 131495 <dlnarvlna ro6u MeranAapBIHLII{
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