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oI(Ixay trrrbn( Kacrrerrepfe r{e, xrofapbr reMrreparypara xeHe xr,rMl4rnbr( Typa(TbI
MATC Iallra AereH cYpaHblc aprbln orblp. Ocrrau 6afirauucrbr KpeMHr4fini xepanakrKa MeH

T IlrafhrJrbrcrbrpfbrrrr perin4e nauftgasrunyra lrynxin4ir< 6epe.qi.
Eipaa KpreMHe3eM4i xepaltuKaHbl reqiuetr (onAaHyra oHbrr{ 6epircririHir{ rorraesAiri rce4epri
KEJITl i. CoH4;r4raH xal{a rexHoJrolurnapAbr gafiuugay )KeHe, eq an,qbrMeu,ra6uru ap3aH )KeHe

KOn iMli ururisar"rsl rafiAanaHy ap(blnbr KepaMr,rKaJrbr( MaccaJrapAbrr{ KypaMbrH xeHe onaprbr
TepMLrt er{Aey lpAtcrepiu oqraftlatr4blp'/ (a)I(er. Keparrauranbr( (ypbrnbrc MarepuanlapbrHa
Y3 KTIIJIIII\, xIaMus.[bIK x{eHe or6a ro:linr4inix, 6epimix, sKoJrorr4rJrbr( )KeHe opr 4ayiuci:4iri
cu.fl(Tbr 6ip r<arap rexHIzIturJIbI( Kacl{e'r'Tep rerr exeni 6enrini. Ocuran 6afilauucrbr KepaMuKanbr(
MaTpr4 neri:iH,4eri Nerlin )KeHe y.aJILI KoMno3r.rrrep.4i xbrny$usuranu4, 6epixrir Nene 6ac(a.4a

xerpce'rxiurrepiu xraKcapryl'a 6ona:rrrn, rrepcrreKTunri uarepza,r periH4e (apacrbrpyra
6o I(ypuluc cilJlacblHblr{ ocin rene xarx,aH (aNemi:rixrepiu 4 TaMacbr3 ery ymiH 4on4a 6ap

i 4ypunr,rc MarepvanAapblH Ixblfapylr,r yrrafiry, cou4afi-a( xhrnyoKrrraynay ropcerriurrepiTl31

6ofiun 03bIK Tananrapra cefixec Keletiu, (YHbI6ofirrHura HeFlpnbrM KolNerirr.rAi trarepza,rAaplbl
uYl lepcneKTI4BanblK TeXHOJIOrltsnapbilr xacayfa oarbrrrarFaH fbrJrbrMr4-TexHonorr4flnbrK

(anl;Inracrblpyla IIryFbIn (aNerrirti.rc TybrHAan orbrp. I(asa4craHAa a3aMarrbr( xeHe
enaipi K KYpbInbIcrbIrI (apKbIHAbI AaMybr, Tr4rMAr Kypbrnrrc Marepr.ranAapbr MeH Oyfirnr4apuH
eHArpy, nr,rq iuin4e KepaMI4KiuIbI(:roceM4ep ou4ipicin ynrafiry 4axerrinirin ryru:yaa. I(asipri
KE3AE par,tzKallbll{ r{ypblnblc Marepr{anAaprm eu4ipy.4e xorapbr carraJrbr ca3Abr runKisarrHH
Tan slrrr cegile 6acra4u. I(asa4oraHHrnl 6apru4 4eprin afirraa4rapsrHAa xorapbr carraJrbr

(opbl Ilrr3Kreyni 6olrau4u4r€ul, oJlapArr en4ipy yruiH QzsuKa-MexaHr,rKanbr( 4acuerrepi
bIHAa 4axerci: (ocnanapbl r<oIr 6orarblH Jrecc repis4i circAap nafi.IuantrJraAbr.
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ur{rnbrK Marepr4anAapAbrr{ ue|isi periu4e ca3Aapfa no6ipex xoqin 6oniny4e.
err,rri r(epaMr{Ka, Heri3iHeH $yHxquoHar4u KepaMr.rKa periu4e 700"C aefiiHri

blr{ Ker{ apanbrfbrHrarbr rreurep.qe reJrKe, TbrrbrHAap }KeHe receM rypiule
blnybl MYMKiH. Keyerriniri xeHe esliriHeH xbrn brpary reginle 6errepiniu

KuuIbIfbI ToMeH 6onyrr ece6inen r(r,rJry emisriurririniq eueu 6olybr, oJrapAbt )rGrny

lr4 6yfirnrAapAbl Ityftaipy ca34bl )KblHblcrapAbrr{ Mr.rHepanorr.rsnbr( (yprrMbrHa, xe6yre

p Met{ TexrtoJlofuflrap,4ayincis 6rgfimvr4ap MeH KoHcrpyKrlr{rnap)) rbrJrbrMkr 6arurtna
e4i. !,ucceprallI4tnblI1 xS\,IbIc - Orqrycrix l(a:a4cran ca3Abr )KbrHbrcrapbr xeHe eu4ipic
lr Helisitt4e 4ipin4i-npecrey leci:rinreu KepaMr{Kanbr( roceMAepai eHaipyre 4aNerri

ce3lM bIXi Aepexeciue, ylrilePAiq bI3bIKlbI xeHe Kenen4i mery enrxeMAepiue xene ryftaipy
enl

KYpbln

Kon,qaHblnarblH ryftaipy pexzv4epine reye:r4i 6oraArr. Cas4ap4sru xr4Mr{rnbrK
KYpaM bII{ rypaKcbl3AbtfblHaH onirr,r:ti ryfiaipy resin4e xorapBr r<yfiaipy reMneparypacbrHAa Aa
(T:1 ...10t500C) MkrHepanAbr xeHe (ypbr.usrrrr rysiry rpouecrepi romry xypueft4i. Cosm{
cirnAa orblH-sHeprerllKiulblK peoypcrap ruiN,rcis )KyMcanbrn, ocbr rrrbrbrHAap4u xa6y yurin
Kecl carlacbl3 4afiuu oHiuniH 6aracuu Korepyre uex6yp 6ola4u. By-n eserri rr,receleui
meIuy 6acrya, rziru,4i xonAapblH ia4ecripy, rFHr.r KepaMrrKanbrK yfirnaaaparrq iruri, 6ipryrac

HbIrI tianblnracyblHa blK[a^rr ereriH mr,rKisarrsrH xar{a xo:.qepin xeHe ryfiaipy
TEMI]

6erce
lypztcbl ToMeHAefeH Ke3Ae Apanacna KoMnoHeHTTepHlr{ apachrHAaFbr o3apa epeKerrecy
nirin apmupyra MyMKiH4ix 6epelin rneurivr4epai ra6y 4aNerriri ryuu4afi4rr. Cou4u4raH

Kasa( HEII{ ol{TYclir< eqipnepiH4eri ca3ltbr urzrcisar nen eH4ipic 4an4r,r4raprr nerisiHAeri
KepaMu bIK KoMrla3krr\krs.nap[bl{ oruafirIrI r(ypirMbrH Tar{Aay, rypni (oclanapAbrr{ KepaMkrKanbr(
6vfi I{ I$4ft4ipy reMrleparypachlHa ecepi ueH nicy saq4unbr(rapbrH 3eprrey Nene en4ipyliu
TEXH c;bIH e:ipney 6arrrrrrH4alrr 3ep'meynep 6yriuri ryHniq ogerri rr,receleci 6olrn
ra6

prauus ra4rrpsr6smr'rq t'frurhlM Typanrr" 3aqnsrq 18-6a6brHbrr{ 3-rapnrarsma
xoue ( ) ueu.rercerrin 6ar4apJlaMaJrapra cefircec (a:a4crau Pecuy6lnrcacu Ynimerinirl

fbll Itoraprr fr,IJrbIMrr-TexHrrKaJIbIK KoMrrccug KaJrLIrITacrbIparblH fbIJIbIMAr,I
6arsrrrapsrueu 6afiranrrcsr. .{zccepraqr4.rrJrbr( xsvrbrcrbrrl ra4rrprr6u <Ta6uru

pec , onbrrl unHAe Marepr4aJrAapAbr y,rbrMArr nafiAanaHy, reoJrorun, ryaftta oqAey, xar{a

KoMrra3r.n(urnap (ypaMnru <lqraftnaHlbrpy NeHe xyftaipyaiq rniuai peNrarvr4epiH



rar{Aay. Byn o:enri uecereni tlreury.4iq (iacxa, rrailrai xonAapbrH i:gecripy, qrHr.,r KepaMrlKaJrbrK
6vrt
K

o3apa opeKerrecy bencen4i:ririrr aprrrrpyra ruyuxin4ix 6eperiu ureurinrAepai ra6y
i r5run4afiAu" CoHArr4raH l(asaKcraHHbrr{ oqrycrirc or{iprepiu4eri cas4u ururisar neH

eHAlplc Kirn,qbrKTaprr HelisiHAeri rcepaunKanbr( KoMrra3r.{{urnap,ubrH oHrafrru (ypaMbrH rar{Aay,
rypni irbrq KepaMrrKilnbr( 6i:gftrlrr,r4ap.quu ryft.uipy reruneparypacblHa ecepi ueu nicy

4r'rq iurxi, 6ipryrac (ypblJrbrMHbru (anbrnracybrHa br(rraJr ereriu lrzrisarruq xaqa
xleHe xyfiaipy reMrlepar'Fpacbr reMeHAereH Ke3Ae apaJracna KoMnoHeHrrepiuiU

apbrH 3eprrey )r(eHe oHAiipyaiq 'rexHoJrorr,rrcrrH e:iprey 6arunblHAarbl 3eprreynep
Hin egexri uecereci 6orun ra6ruaarr.

rlrrfl Horr{}Ke.repiH rpaKTuKa[sr4 ic-apeKerKe enris 'Aeqrefiin raJrAay. Xyruuc
rr 6oftrrnnra 8 Nyrr,ruc xilprrrnaHAbr, oHbrr{ ininle 3 uaKana (P FxXEM Eililr xene
brHlla calaHbr KaMTacbr3 sry KoMrrreri ycrruran 6acrrnlrrr,r4ap risil,line xiperiu TbIJIrIMH

21. r.r'axata Scopus 6e.:,acstuer xiperin, perleH3r4rnaHarbrH rrrer erAir FbuIbIMI4

3 uaKan a xanbr(apanrr, rou$ epeHu[q Marepv anAapblHAa xap[tnaHAbl.

M€rqbr3br ynerrri aprbrrr xere,4i, 6yn onrrq eHepreciu yruin eneprerl4KulJlt'I( pecypc xeHe
periH4eri )Korapbr ruirrrAiririrre, con,n,afi-a4lrynafi ueH xeruipMeH caJIbIcrbIpFaHAa xorapbl
rine,. exonorr.rl{JrbrK raea 6orvl,rsa 6aifttarrbrcrbl. 1980 xunaan 2020 xbIJIFa aefiin ra6uru

y eciuiHirl KapKbrHbr 16!l% rer{ 6orca, 6y-n peme lryuaft ryrbrHy eciMiHil{ Kap(bIHbI
4zlo/o, ut rerr,rip 102% rer{ 6olArr. Byr lereHiMis ra3 TyrbrHy oprarxa aJIFaHIa )KbIJrbIHa

reneAi. Iiyrinri rar{Aa eJreMAe ra6uru ftBAbrH AenenAeHreH Kopbl 138 rpnn.u3 req.

cceprarrrqnbrK :reprrey Heruxe:repi (BOKEI) xiprin 3aybITbI 6asacrrHAa eH4ipicxe
eHAl i. Lipir,qi lpecrey eAicirrres ilrbrHraFr KepaMrlranbrK roceMAepAir{ Snsura-ltexaHllKanblK
CIdIIA Manirpbr HopMarlrBTir rcyxar-raprbrrl TanarrrapblH ToJILI( (aHararraHAbIpaAI'I. 3eprrey

irr en,qipicne eqri:y4e 3KoHoMr.tKirJru( ruiir,rAiniri 175 535,605 MrII{ reHreni 4ypafi4rr.
Xyusrc ra4upu6uH TaJnAay ll6pauuona Y.8.. <MarucrpanAbr fa3 4y6upnaplr,Iu

xrbrJrAaN{ (r4paybrH 3eprrey xc He oH6r ilJrAbrH a,'ry e4icrepiH Nacay>>, 8D07320 - I(yprrnuc
M u 6ofi:unrua (puroco$u{ A,orropu (PhD) 4epeNeciu anyra ycblHblnfan. EyriHri rauAa
lffi' ait cvtxyt.st, elervr.4eri Kerrrefer rylbrHyrrrbrnap yruiu nerigri oHeprlrf, xesi 6orF,tn ra6ulaArt.
Cor{ru x{r,rJrAE,rKTapAa e:reltAitc gKoFIoMI,IKanbIr{ 3Hepfias 6ata:r'u't:upla ra6uru fiBAbIH
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urinAe rit6uru ra3Abrr{.4ererAr3)HreH Kopnapbr 6ofirtnIra l(a:a4cran Pecny6luxac:';'2.T rp.rru

14-uri op,ErHAa ryp. OcrraH 6aitraurrorbr Mafr,rcrpanAbr 6onar ras Ky6rrpnapblH (ap(bIHAbI

e C,any, COHbIMeH (aTap peX:OH0TpyKIII4tnay XS4bICTapbI xaJIracaTLIHbI )KeHe OnapAbI

rrq x,JHe rexHr{KanbrK Typrbr aH xiapaMAu ryfiAe ycrayra ynKeH roqin 6oliueriHi aHbIK.

in excuryarauasAarbr Man4crpanArr 6orar ra: 4y6uprapblHbll{ racblMaJlAaruur lqa6irerin

XY6rrP

rcelripyre afiraplrr4rafi 4apaxar {je:rineriui aHbr(. Oftmeni MarvcrpanArr 6orar ras

brr{ caly xreHe rtaft4anaHy ynl:eH MareprranAbr( rxbrFbrHAapMeH, opr xeHe xapblnblc
qayui H, r(opilraraH opraHr,rH nacraHy 4tryniueu, aAaMAapAbrr{ euipine 4ayin ron4ipylren
6afi.tan 6oman4rr4ran, onap eperu[e )KayarITr,I Kypbrnhrcrapfa ]KaraAbr. Myulafi
KYpbln p4sr xo6a.:ray )KeHe cany Karar{ FbrJrbrMr.r nerisAemeH epexenep MeH TexHLIKaJTbIK

MYMKI ry6erefrini xaqa KoHcrpyKrznri e:iprreMeJrepre, couAafi-a( or{rafiltr xeHe oKoHoMI{K€}JIIIK

oHc:rpyKTr4eri flrerrilaAepre ne,r:igAeryiKepeK. Mecereuir{ Mar{bI3AbInbIrbIHa KasaKcraHAarrlTI4rMAr

6ap ra: E,rpnapAbrr{ Jjo/o acratvtbr TO:lbrK xarllaitlia TypfaHAbrrbr ecep ereAi. ocurau 6aftranucru
KEJIC - )r{brn.4aM rgzpayAbr 3eprrey )KeHe otapAbl

ras rcy6srpnapbrHAa aJr,r[brH any recirAepin eaiprey o:enri xeHe yaKturr 6clrrn
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}KAHbI rf,r )Koraprr rbrJrbrMrr-TexHIrKaJrbrK KoMuccuq Ka,rbIrITacrblparbrH rI'IJrr,IMAbl

AAM barulrapr,rMerr 6afi.nausrcr,r. f[ucc;eprarlr4sn[,rK xy\4brc 2023-2025 xbrnAapra apHanraH

NeHe ('nelrece) rrurrur4-rer{HrrK&rr,r4 No6arapAbr rpaHTrbl( KapxblnaHAblpyra ceilxec
Pecry6mnracu fbrJrbrM xeHe :Korapbr 6iniu ur,rHucrpniriHiri Frutlnrr rouureri

(apx aHAr;rparbrH <Marucrpan4u ra3 4y6rrpnapunrq y3blHa KeHerreH 6y:rtlyuua



Te3lM.4l riuiH lrururr,rh nerisAepin e:ipney> AP19680589 raKuprr6u 6ofiuuua opbIHAa,rAbI'

xsu . 3eprreyre naft4anauy nar4afilaprrr ecKepe orblpblrl, Marl,IcrpanAbl. Oonar 
_ra3

brr{Aa noruriuuir{ 6y:rnyuubrr{ an{brH ilny oAtcreplH o3lpney (axerrulrl, cOHAau-aK

MeH ecerrrey4iq rpricri eAic'r uelepiH eeiprey xaNerriniri nerigAepre 6onAu. KepHeyni-

qr4rrJraHraH ryfili, 4ecrypni XoHe aJIArIH ana KepHenreH rly6up,UrrU Kelpay xapbIrbIHbIH

rapany CrrIIaTbIlH, xelettAi - XbInlIaM Kllpay npOqeCine aJI.4bIH aJIa KepHeJIIeH opaMaHblrl
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)), npeAcraBnennofi Ha coucKa.Hlle creIIeHI4 AoKropa (funoco(furz (PhD) ro
ruofi rpolp€IMMe 8DC)7305- "I(;lprrnrrc >1ceHe (YpLInbIc MaTepl{anAapl'r MeH

,rnalpblH oHAlpy

Oneprururr yuerr,r4efiriu, rnir,r4i a3aMarrbr( yftnepai cany xeHe onapAbll{ 3Hepn4tHbl

4i uilfi.ua:rauarbrH xar{a ryplepin No,5aray, cblpr(bl (opmaynap4rr No6anay e4icrepirlteu,

KrIusIbttq melriu4epiueH :Kelle xGlny gHepfta.scblH aKKyMynqqusnayMeH TlKeJIeI4

brcrbr 6c,lsln releAi. I(yprrntrc kr,rl.yerpriflcbl caJlacbln4a 6yl 3aMaHyu FbrJIblMI4 6arrnrrrH

Kypbrnbrc Marepr{anAapsnr oHnipy caracblHAa }KblnyaKKyMynsq[sJlaylrrbl, xblny ruirr'r.qiJliri

x K'}pblnblc M aTepl4 anAapbr cantac bIHbII{ AaMybIHa aJIbIrI KenAl.

I(yprrlucra xbrrryaKKyMynfur4fnilyrxbr Marep[anAapAbl (onAaHy canaJlapbl MeH OnapAbIH

i 6y,rinri r<yui afirapltr4rafi lion. Ocr,Ira]H 6afi,rilasblcrbl rl4MaparrapAbll{ 3Kc[nyarallusnblK

}ItAF 6efiirraAenreH XaIIa ruilr,rli XbrnyXI'IHaKTaFbIIII MaTepllanAapAbl Oslpney xeHe

onap q ;nunytfu3llKanbIK 4acuerlepiu :reprTey, conAafi-a( Xblny)Io{Ha(ray xepcerxiurrepi

nun no,rnonenr-ri xbrnyaKKyMyJrsrlrlqnaylrlbl Marepl4anAapAbl 3eprrey rraen nafiAalaHyAbl

KYIIIE :y 4aNerririri ryrrn4afi4lt.
3ueprelvralrrK rzilrAi Nene gHoprusHbl aKKlvyn;{Unflrray MYMKIHAIn xorapbl KYpbInbIc

sm esipreyAe, xbrnyArrr x,acbrpbrH caKray xa6ineri 6ap NulyaKKyMyntuutnaylIrbl

tiapAbr esipney ruiuai 6arurn ruirr,r4i 6orurn reneAi. Onlafi Marepl4anAapAblH rrllHre

irybrcrrrrJrbr xbrnyaKKyMyJrflrlrzunayrrrbl Marep[aJlAapAblrl opbIHbI epeKlxe. @asafttx

arix napaMeTpnepiuiq oce el'y epexruelirrepiu, coHAaft-aK Man'IcTpaJIAbI ra3

HbrH KeneMAi - NrtnAaM (Irpay upoqecirie reMrleparypaHblq ecepin 3eprrey coIIFbr

p e4icine ueris4elreu ANSYS 6ar.rlapravraJrbr( Kelrrenin nafiAalaHa orbrpblrl x(Yprl3uAl.

errrrill 3epTfeylep HeTIrXe.llepiniq 4yprrcrbllbl 3aMaHayla acnarrap ueu xa64u(rapAbl

oTbr])blrlr 3aMaHayI,I cbIHaIIraH 3epTTey e4icrepiH tafi'gasnnyMeH KaMTaMacbB erulAl'

raJrAbr ri* Ky6upnapbrHbrH reoMe'rprdrrrJrbr( eJIIIreM4epin MoAenbAey onlleMAepAl ranAayra

reH MO,4eIIb MeH rurrnaftrr Ny6r,Ip apacblHAarbl MexaHI{KaJIbI( Y(cacTbI( rpurepuftnepi

i(f3er(3 aCbIpbInaAbI

cerpTaUuq neruxelepiu paKTMKaJIblK ic-epererrce enriry Aeqrefiiu TaJIAay'

lrrgnblK xy\dbrcrbrr{ neiisri rrerilx(e.repi 4 rrurruz MaKanaAa 6axn4alraH, olap4uH exeyi

ou, n"1,..tniIri 71-leH KeM eMeo Scopus AepeKrep 6asacHHAa xeHe Q-l ropcerxiuri 6ap

rJrbr xbrnyaKKyMynflrlusnaynbr rvraTepr4anAapAa )GInySHepfHtcbIHbIrI XI4HanybI HeMece

mH oprzlra Tapanybl rpa:anrni ayblc) xe:iH4e, flfHl{ Marepuan 6ip xyft,4en, erinuri r<yfire

Sasar
aybl

Kop
ayEIc ,, n.,ri"A. xype4i. (amlr ryfi2 eH r;yfil'I4 ryfire ayblcy reginAe 6yn rvrarepzuryap qapanailrn't

brc tv{aTepr{anAap repi:4i XEIJT}ALI e:iHe ciqipleH Ke3Ae TeM1lepaTypacbl ogeAi. @asanHX

br xbr.rryaKKyMynqqurJrayrrbr MrareprranAapAa xblnyAbl aKKyMynflIJ[s'nay MaTepl{an'{blr{

Ir,n( KfpbrnbrMbrHHbrrl 6ysrr,nyer, ar xbrnyAbl KopllraraH oprara 6epy rpncrannAapAblrl

Kalrbrrrrercybr apKbrnbr )Ky3ere aca4br. 6yn Qa":anbl( ayblcna,Ilbl Marepl'IanAapAblq AecrYpnl

Kyl\dynJlUl{tnaylirbl Mare I,Ian,4ap,{aH nerisri epexneliri 6onrrn Ta6bInaAbI.

CouArrrrraH, xorapbr NtrlycufirnMlbrnbrK(a ve, ilai4RanaHy Ke3iHAe Kacl'Ierrepi xorapbl

brnhrK(a r{e, gKoHoMr,rKzrnbr( r yr[,rpArlH ruint4i, gHeprnt ruivrainiri xorapbl Nene en4ipic

Kafira



Kac

KanAbI apbrHaH eprypni xbrnyaKKyMynsqr.rfl-rayrrrbr MarepuaJrAapAbr any Mar{br3Abr Ma(car 6olrrr
xeHe onapAbr Kyphrnbrcra rraiuli (onAaHybr r<eueu4i 3eprreynepAi ralan ereAi.

oratpblAa aftrruraHra ceftrec rrrynaii xene lrynafi (anAbr apbrnaH aJrbrHarbrH Tayapnbr

uapa$u Hefl3lHAefi xblnyaKKyMy.rurlvsnilyrxbr Marepr4anAaplbr xacay xeHe 3eprrey, coHbrMeH

Karap o apAbr iBurMarrsr( yftnepaiq (oprrray KoHcrpyKrlvrs,napbrnra (onAaHy 6yrinri xynniq ogerri
6omrn ra6uralu.

a(blpbrnTbr e3lpneyfe fr4MapaT (opuay KoHcTpyKIIus.[apbIHbII{ xblnyaKKyMynqlll4snay

Kacr4eTl aprrbrpy )KeHe eHeprras 6enoeH4i 4c,pruay KoHcrpyKur{snapblH anyra rryuxiu4ir 6eperiH
sHepfr4 Hbr l'HeMAefirirr xruyaKKyMyJrrrqr4.rrnayrrrbr Mareprran any xeHe onapAbr oH4ipy4ili Kolafi:rrt

n esipney 4aNerririri Heri: 6orAu.0AlCTep

aKbrpbrnrbr e:ipney yruiH rayapnsr4 uapa$un4ep4iu xbrnyrexHr4Ka-rlblK xeHe uafiAanaHy

)pi, onapAbrr{ KypaMbr ruen Herisri (acuerrepin seprreyAir{ (onAaHblcraru e4icrepi,

rypan

AAM

MaTep

c aiiruarsrnbrr{ KJrr,rMarrbrK crmalraMaJrapbr, )rGrny rzinrai Kopuay KoHcrpyKllvs.naplrH
xene nafi4aJraHy rexipu6eci, cottraii-aK cbrpr(br Koprxay K HcrpyKIILIflnapbIH ca,ry xeHe
y 6ofisrnura nerisri HopM€rrlrrrrir-rexnzxaruK (y)Karrap 6acranKst AepeK periH4e

bIJ].IIbI.

alayv HopMarr,rBTix-4y(rr4rrK f,a3& xeHe KYpbrnbrc HopMaJrapbr MeH epeNenepi

brJrap MeH (ypbrJrbrcrlbrnapAbrH an,{brHa ruMaparrapAbrr{ gHeprzs rfiil.{Airiri OoftrrHrlra

aprrbrpy, sHeprerrrKanbr( pec pcraprlbr rr,rirraai xeHe yrblMArr uafiAalany 6ofiunlxa Ha(rbl

KOroAa. I(a^:a4crauAa ryprbrrr yfi Kypunrrcbr (apKbIHIbI A rrn rcere4i xeHe coFaH cefirec
xbrnAbl Ke3-KeJtfeH MesririuAe rypy rqonafinbr ryprbrH yfinepaiu caracblH aHblt{Tayrrrbl TaJlanrapfa:

xbrJry, KypFaKTbrK, TrrHbrrrrbrK Tanarrrapbr x(araAbr. Conrrven 6ipre, 3aMaHayI{ TyprbIH

Yune H Herisfi cr4rrarraMaJrapbrHbrr{ 6ipi yfirepai xbrnbrryra xyMcanarblH IITbIFbIHAapAbI

TE ) ararr afirKanAa <naocunri yftrep> ,4err arirnarbrH xbIJIbIry xyfinepin nerr,tece

3He yne,u4eftrin yftnep Kypbrnbrcr,rHa 6alurraJrraH, gHeprl4flHbl rvrblHyAbl azafiry xonAapblH

is.qecri 6omm ra6ulaArr. (aripri ya(rJTra KerrrefeH enAep, oHbII{ iruiHae KJII{MarrbIK

xaf apu 4orafinbr enAepAe .{€ ocbr 6arrrrrarrr is4enicrep Nypri:iny,ue. Bisaiq etirvnzte 2012
XGIJIAb] 13-xaqraprrnAafbr Ns 541-Ir/ <3uepru.r yHeMAey xoHe oHepru.s ruirvrAinirri x<orap:rary

Kaga(crau Pecny6:ruxacbrHbrr{ sa.qrr Herisin4e sneprr4s yHeMAey,uiq uervrlexerrix caflcarbr
t1arFr. Coran cefixec: oHepf x yuenr4eyuri Marepl4ilnAap (eueprernralu4 KopnapAbl

yAbrr{ rprirvr.qinirin xofap.rralFra nlrrarin4in 6eperin Marepl4anAap), xblnynbtK

3arJtrs. (yilrepairl )KbrnyrexH?rKaJrbr( rJr4rl€lrroM€L[apblH )Ka(capry 6ofirrHlxa, oJIapAa xblny
sHepf rrbrrbrHbrH TeMeHAeryre orererin ic-napanap), yfinepAirl eneprrzs ruiNa.qiriK caHarbl

(yfirep i na[AanaHy carbrcbrHAafbr sr epra{ r:uir,rAiririn currarr:aircblH 3Hperlrt ryrblHy 6ofiuurua
yueu4i ix aeqrefti) xene rarrr 6ac(ar Aa xarla rycinirep enaipinai. Xu:rylsI4 (opray 6ofirmua
HO br KaraHAary )KeHe 6ac(a e.rrAepAe Ka6rrrAanraH HopManapra cefirecreu4ipy, ic xy:in4e
TY yfi.nep (ypbrnbrcbrHAa 6ip Ka6,arrsr 4a6uprarap4rr rafi4alany4ur{ ruilacrs eKeHlH

/Ie.
qr.rqlaKbrprr6unrrq "ltbIJtbIM rypansr" 3ar{nrtr{ 18-6a6unuq 3-rapvIarblHa

xane ( ece) uevrner<errirc dar4aptauaJrapra cefircec (a:aqcran Pecuyd.unKacbl Ynitrerinirt
)I(aHbl ff,I Xorapu fbIJI[,IMrr-TexH[rKaJrbIK KoMrrccufl KaJrblrlTacrbrparblH rblJrr,IMALl

6au,rrrapsrnen 6aftnanucsr. Ta4rtprrnrsr eripneyre rnMapar Kopuay
KOH flnapbrHbrrl xbrnyaKKyMynlsq snay KacueriH aprrrrpy xeHe gHeprl4{ 6elcenAi (opmay

KO qusnapbrH iuryra uyrvffiin4ix 6eperiu sHepnrrubr yneru4efi iH xrtlyarKyMynsllusnaylxbl
any xoHe onapAbr en4ipy4iru (onafiru e4icrepiu esiprey Kaxerriliri nerig 6o:rArt,

aKblpbrrrbr esipney ylrin rayaplu4 uapaQuu4ep4iu xbInyrexHI4KaJIbI( xeHe nafrIanaHy

Kac14 i, orap4lu{ KypzrMbr neu seli:ri (acuerrepiH seprreyAir{ KonAaHblcrarut e4icrepi,
ajilrarurnsrq KnrrMarrbr( clc[arraMaJrapbr, xbrny rziuli r1opruay KoHcrpyKIII4tnapEIH

Nene uafiAutary rexipu6eci, conAaft-a( cbrpr(br (opttray K HcrpyKIII4snapbIH cany xeHe
y 6ofiuuura nerigri HopM: usrix-rexHraKaJrbrK (pl(arrap 6acran4rr AepeK periH4e

bIJI.IIbI.

KYpbln



<3n 6encenAi nane:ri 6ap Xopruar'F KoHcrpyKIIIrscbI); 17 .08.202IN. l'1b6631 <KyH sHeprllf,cblH

rraft,nm Ha orbrpbrrr, 6eroH meHe 'reuip6erou 6yfilnr,r4aprm xblnynbr( eHAeyre apHilnfaH

(oHAbI 1 )KeHe r4gHoBarlr4rnbrK r1arern (I0.I2.2019N. J\b34970 <XruyarryMyn.f,Ilutnaylxbl
MATE >), con4afi-ax KasaxcraH Pecty6.ruxacuurrq 3u-arrepnir ueslrir IzHcrLITyur 6epreu

(3 Kanbr4 6elcenAi Koprlay KortcrpyKrlr.LrrnapblHbrll xblny ruiulinirin aHbI(Tay )I(oHe

)rGrny yM'ynrrlrzrnay Kacnerin 6ara; ay e4icreueci> anrop:ru4 xye:ririnen, con4afi-aK XAM-25
ra)rapnbr( naparpun4ep Heri:in4erri rouyaxKyMynsquqnayrrbl Marepl4arlbl CT 2425-1958-

xoc
(Ypbln

apTTbr

(08.06.

MapKan

01-fll
enrisy
fbIJIbIM

riperiu
CAIIAH

lIIITHAE

SHepfI4

KYpbrn
XIIj[trVI[

lryuri

MCH

brc M.Oyeson arbrHAafbr OK)' fbrJrbrMrr-3eprrey xS\{bIcrapbIHbII{ ra(blpblnrblK
enrisimeH fB HI4P-21'-02-06 <Typr<icrau o6mrcunsry runxisarrapbl Heri3iuaeri

Marepr4ilJrAapbr, 6yfinnr4apu xor{e KoHcrpyKuI,ItnapbIHbIH rlafiAanaHy rI,IlMAlJItflH

MeMJIeKerrir< 6roANerrir raqup,sr6rma cefirec Nypri:inli.
ccelpraunq Herrrlr(eJrepiu upanurKaJrbrK ic-apercerrce enri ly,ueqreftin raJrAay. Alrruran
epAiq rrpaKTuKanbr( MaqbrlAbrnbrrbr nai41anbr MoAeJIbAepre apHaJIraH 3 nareur
18x. N3951 <Kenxa6arrbr )K ryrnina4i (opIrray KoHcrpyKllurflcbr>>;02.07.2019x. Ns4426

7-?-023 yfitnr craHAaprbrMer{ }r(eHe,T4cceprallusrblK xyMblcrblr{ Herllxenepiu eH4ipicxe

ri:1epirvren nerislerreu. ,{ucceprrarlurnblK xS\4bIcrbII{ Herisri Herl{xenepi 6oftrrrura 18

eq6ier< )Kapvlnaltru. Olap4uq iuriuAe 3 uaKara Scopus xene Web of Science AepeK(opbrHa

ruer erAir xypHanAap1a,4 :vraKatra KB FXEM Frurma xeHe x{ofapu 6iniru caJIacbIHAarbI

Kaa{TaMacbg ery Korrlureri ycbrHarbrH rbrJIbIMI4 6acrurrnl4apAa xeHe xanbl(apanblK

rcou(pe Hrlrsnap MareplranAapblHAa )Kapbl( I{.epAl.

Xyusrc 'ra4rrprr6srH 'r'aJrAay Bepgiayr H.lI. <Traiuli xrrMlltJrbr( (ocnanapAbl

ece6inen yca4 ryftipruirri 6eron,qapArrr{ nafiAa:raHy (acklerrepin apr.rblpy", 8D07305-

c XeHe t1ypblnblc MaTepHanAapI,I MeH KoHcTpyKIIvflnapbIH en4ipy" 6ilin't 6epy

a,;rr 6ofirrrmla $ulocoSur 4orcroptr (phD) 4epeNeciu any ymin YcbIHbInraH'

KcraH Pecuy6nuxacbrHAa .K ipri ya6urra Kananbl( tto.nilc unSpa4ypttJIbIMbIH AaMbIry

Mecen M€rrlbr3Abr 6olrrn orbrp. Ocrrrax 6:rfilanucrrr asroN,{o6l4nb xonAapbl canblHyAa, Merpo

XOHC tt'rK reMipxol Neni:repi raprlrrryAit, LrHxeHepnir Nyftelepre apHanraH KaHiInAap, coHbIH

rrenbAep MeH yca( ryfiiprtirri 6eron (ocranapblu nafi.AwraHyAbl Kaxer ererin 6acxa la
rqapbrnbrcraprr canbrHyla. Ltrairla, eHepKeclnrlK .4aMyAbIr{ }KoFapbI KapKbIHbr sneKTp

rgbrr{ Ken rrlolnepiu Kaxer ere4i, 6y-n en4eri eKororrsnblK xafAafira r<epi ecepiu

.4rrcIl

TLl rr xeHe KeAefe )KaparyAbr Ka.xer ererin orblH-Kyn-Kox KanAbI(TapbIHbII{, coHbII{ iuriHle

KOKbTC KTapbrHbIII KerI MonlrepAe eu,uipilyiue ereleAi.
aKTay KypbrnfbrnapbrH y:fbrMAbr KeAere xapary YIIIH onapAbl MI{HepanAEI

crr,rpfbrrrrrapAbrr{ 6eniri peringe, coHAafi-a( 6eron4ap MeH epirinAinepaeri rtaftla
ri 6,enceg.qi Mr4HepanAbr Kocnanap perin4e uaft4arauyra 6o:raAtr. Byn xrrna6ar IrMrIoprrbIK

Mr.rKpo

rr4Apo

peuuufi 4aorcr,rAi MeH xorapu 6e:rcen4i Iuera xaolptuAi anMacrblpyra )I(eHe 6oc ralruuft
alin (CH) as epurin xeHe ll axrunri reMeH neri:4i xanrqrzfi rl{ApocunaKarblHa (CSH)

crr,rpyFa uyrr,rxiu4ix 6epe4i.
ai,trta, ruirr,rli ycaS ryiiipurirri 6eron4rr (MKE) any yuitl N(epnnrKrr xaArapAr,I

Ia
KO

Hy ueceleniq rrepcfleKrr4Barrbr ure,niui 6olun ra6ula4u. Bepixriri xorapbl xoHe

ra regirraAi M3B any ylriu Nepriliirri qeorurri 6eron (ocracblHa MI4HepanAbI (ucra

, cor14afi-a4 6afttansclbrplbm 3a:rrbnrl KypaMbIHa riperin roMeH ranrquftni orbIHAbI ca(Tay

brcbr.H nafiganaHyra 6olaAsr. Ey-:r xar1aft1la ronzrap6oKcunar eQuplepiue nerigAelren

K (oclanap rIeMeHT TacbrHrJr{ 'rbrrbr3AaJrraH )I(eHe strralttulaH (YpbInLIMbIH )I(acayfa

irc {5epeai.

Ycarl ryfiipurixri 6eron4ap 3iaManayz4 Kypblnblc MarepllanAaphlH AaMbITyAaFbI MaHBI3AbI

6on;rn ra6rua4tr. XaKrrHAa eprypni KocrraJlap MeH (ocnanapnbl (ocy apl(blnbl YcaK

irri 6eronAapAbrr{ 4acr.rerrepiH xa(capryra 6arrnralraH KorlrereH 3eprreynep xyprisi:rai.

3eprreyaiu eq (br3brKrbr 6arurraprrnrnl 6ipi yca( ryfiipruirri 6eroslapAblH

Mr,rKpo pbtrnbrMbrg ortrafilanAupy 6onutr ra6ula4rr. Ycax ryfiipruir<ri rpeunufi AIroKcIrAl YHrarbI

:u(pzxaropJrapAbr r1ocy ap(brJrr,r yoa( ryftipurircri 6eroH4apAblrl MI'IKpo(YpbInbIMbI MeH

in or{raftnaHAbrpy 6oftsrrura 3eprreynep xypri:in4i. Mgraafi (ocranap 6eronnrtHKac



6epircri MeH cbIHyFa ro3tMAtnlrlH eAeylp aprrbrpa anarbrHAbrrbr aHbr(TanAbr. I(ocrruura ocrr
aya cirliprim xese xypleni xr.IMurnbr( (ocnanapAbr (onAaHy aya orxirriruririnxsd

a afirunrt 4elel4en4i, 6ipal; aya rlaracuu r<iuriperc perrenreH KeyeKrep xyftecine
rYpJre ipe21i, nerzNecinAe MareprranAtrr{ 6epixriri ueu 6epixriri apraAbr. Aya (fa:acbrH }Ky(a aya
caHbrJra lapsr Nyfteci lypiH4e yfirnrAacrupy Nlarepran4url 6epixririH aprrupyra xoHe oHbrH 6acxa

piH Na6capryra M\MKin4ix 6epe4i: argra resiu4inix, cyra ro:iudnir xeue r.6.
bIJIbIcrbII{ eprypri cananapE,IHIa KcrHcrp]KrlusnapAbr xacay yruin xen KoMrroHeHTri ycar<

ryfiipur rcri 6eronAap xui (onAaHbIJryAa, onap 6yprtr 4acHerrepi MeH (ypbrnbrMbrHa 6aftlauucru
a3

I{ypblnblMbluuq uo4Ia$vKaropnaphrH (onAaHy oHbrr1 enirraliririn e4eyip xaKcaprrbr,
6yr cy epu:racrz(fl4Karopnap MeH ep rypri MrrHepanrbr (ocnnnap cu.sKTbr (ocnurnapbr 6ap xen
KOM i 6erou4apra r<oruyAiu apx:acbrHAa nyr,miH 6ol.qu.

on KoMIroHeHTTi 4ypuruvttrbrrl C,ipxarap aprbrKrrrbrnbr(Tapbr 6up, coHbrrl iurinae
KYpbln KaJIbIrITacrbIpyAbI ruirrali 6ac4apy Nene 6epinfeH Kacr4errepi 6ap Marepr4aJrrapAbr a,'ry
MI'I\4KI iri. Beronnurl yca( ryfiipruix:ri rcypunsrusr )KaKcapr nfaH 6epirrirri, 6epixrixri,

r<a6ilerrinixri xeue Koppo3asrbrr{. opraFa resiN,{lirixri Kaurauacbrc ereAi, coumueu
Karap pr,rnbrMAapAbrr{ scTeTr.rKanbrK r(acrrerr eplH apTTbrpaAbr.

E I{acraerrepin seprreyre )I(eHe onapAbr (ypbrnbrcrbrr{ eprypri cananapbrHAa r(onAaHyra
apHan Nctl\4blcrap. Aran afir4au4tt, MZEI yacuerrepi 6ofismura 3eprreynep KyJr, rrrJraKTap,

Kepa It, IrtbIHbI xeue 6ac4a MareprrilrAap orrsKThr eprypni rolr rbrrrrrap.4br KonAaHy ap(brnbr
)KYpfi3

ca4 ryfiipruix:ri 6eronlapAr,rH 6acur aprbrKrxbrnbr(rapbrHbru 6ipi onapAbrr{ 6epircriri rraeu

cbrHyfa ilrainirin aprrblpy 6omrn rer6rr,ra4ur. Ce6e6i yca( TonrbrprbrrrrrapAbr naitaatauy ueMeHr
i apacuu4arbl (aIIrII(TrIKTLT asainyra ruyrrmiu4ix 6epe4i, 6yn 6onueKTep apacbrHAarbr

TO3rMAr

(Ypblnr

xaHacy

t8l

xo6ara
onap
No6ara
ryfiipru
rogirvrAi

r(oHe (
T(AH

MaTep

MaTep

i.aiq y,rratoblHa xeHe ocbliliaftrrra 6aftraurrcrbrpfbrrrrrbr uaiu4ipex naft4alanyra erereAi

caK ryfiipurirri 6erou4ap4,uq ralbl 6ip aprbr(rrrbrnbrrbr onapAbrr{ AeQopMarlr4qra
iriH aprrupy 6onrrn ra6rua4rr. Yca4 ro:rrbrprbrrrrrapAbr (onrarry 6erouubr{ Tbrrbr3
brn )Kacayra Myuxin4ix 6epe,4i, 6y:r 6s51q 4eQoplraqraxra resiu4inirin aprrbrpaAbr.
n.aafi-a( yca4 ryfiipuirri 6e'ron4ap4br er{Aey oqafiupa4, 6yn onap4rr eprypli Kypbrnbrc

bIHAa nafi4anauyAu xer{in.4e:reAi. ConAafi-aK onapAbrr{ ro3yFa rosiNaAiriri Noraprr, 6yl
xoJI roceM4epiu HeMece 6eron e4e:u4epin xacay crz.rr(rbr ro3yfa rosiNaliriri Norapr,r
yurin raualrra rarlAay Nacaftppr. Couulreu Karap, eprypri (ocrraJrapAbr (ocy ap(brnbr yca(
i tSeronAapAbrH Kacr.rerrepiu xa(capryla 6oraArr. Epr o4an 4a 6epir xeHe cbrHyfa

ar eprrurrapAbr xac ayr a rr,ryru x i n4 irc 6i epsal,
eprarlus ra4rrpsr6uHr,rllt "f'rrruu rypa,rrr" 3aHusrrl 18-6a6rrnrrq 3-rapvrarbrHa

) vreulercerrirc 6arAapJraMaJrapra cefir<ec (a:a4crau Pecuy6lurcacr,r Yxiueriniq
Xtorapsr rr,rJrbrMn-TrlxHr{Ka.rbrK KoMlrccus KaJrl,rrrracrbrparr,rH fblJrbIMAbI

erpr4s )KeHe xrzMr{rnbrr( Tanilay cur.(Tbr 3aMaHaykr rilr4ay eAlcreplH (on.4aHa oTbrpbrn,

aa 6arurrraprruen 6afi.naHbrcrb,r. 3eprreyaiu uerisi )Kannbrnay, ciurbrcrbrpy, gKcrrepr4MeHr,

)KYr,ren1 ur eAlcTepl, MaTeMaTr4KulJrbr( MoAerrbAey, 9KcnepzMeHT HeTr4xenepu xoclapnay )r(eHe

e Her:LsAe.r[eH TeopuqnbrK xeHe 3M]rrrpr,rKanurl e4icrep 6omn ra6uraArr. Xyurrc Kypbrnbrc
TarrybrHbrr{ Nyfienir-4ypbrJrr,rMAbr( reci:rin (onAaHy apKErnbr x{y3ere acbrpbrnAbr, 6yl

rI KypaMbr, (ypbrnbrMbr Me)H (acrderrepi apacunAaru 6aftraHbrcrbr ecKepyre rr,ryrr,rxiHair<

6epe4i, ro3 Ke3efiHAe oHbI ou4ipy luren naitAaraHy rrpoqecrepin oHrafirauAbrpyAbr (aMraMacbr3
ereAi.
fpaHyn

neKrpoHAbr( Mr{KpocKorrr4.sJrbrK, peulreH4irc Saranrr4, (fororonopr4Merpr4.rrJrbr(, rasepriK

urq ynrinep4eri ercnepunreni'rrix 3eprreynep 4enipex xene cenin4iper Herr{xenepre (on
xoHe aJrbrHFaH Marepr4anAbrr{ ca[acbr MeH Kacrrerrepiu 6aranayra MyMKin4ix 6epe4i. Ey:r

TOCIJI brHFaH laeriuerrepAiu Norapu cenin4iriri nen AenAirin (aMraMacbB ere4i, 6y:r Naqa

ry Marepr4anAapbrH xacay MeH onap.4lrrI (acrrer-repin oqrafinaHArrpyAbrrl Mar{br3Abr rxaprbr
6orun ATbI.



BFC l:cbrHraH )KypHanAapra - 3 \4aKana; 6acKa FbrJrbrMLr )KypHanAap uen 6acrr:urlr4ap4a - 1

Xzrpuxlaufarr )Kp4brcrap.4brrl r:isilri. Xp.mrc Herllxenepi 2 xalrr(apanbl( fbIJIhIMI4-

rpaKTv arsr4 rou$epeHrlusnapAa cblrraKTaH omi.
One rqa 2 naren'r 6ap.

. Xyusrc ra4rrprr6srn raJrAay Huer6afi C.E. <<Ceyner ecneprrcirurepinirl
CEHCM KaJrlr,rK resivrliririu reorexrir{KztJrbrK ceficrrnxa,rsrq oKIxayJIay xyfielepiHitt

cr,rMeu KaMTaMacsr3 erytt MaMaHAr,rrut 6ofirrnrua Su,rocoQun AoKTopbI (phD)
H aJry yuriu ycbrHbrJrrau tlD0730ii- I{yprrnrrc }KeHe KypblJ'rblc MarepuaJrAap},I MeII

rlraqrapr,rH orrAlpy.
oAerrrr Nene ra6urr{ Mypa eleuniq ep6ip xanKbrHblr{ raHa eMec, x(aJIIIbI a.4aM3arrblH 6ara

)Kerre opHblroJrMac uriniri 6olun ra6rua.4u. KasaxcraH Pecny6nuxacblHblH MeAeHI4

r,rFt rylKbrpbrMAaMacbr, xacaMrra3Abr( (ynAbrruK 6arAapnapbrH (aJlblnracrrrpy uert:iu4e
KOfAM H opHbr(Tbr AaMybrH KaMTaMacbr3 eryre 6arrnrarraH, ryfiiu4i upo6nerraanapAbr aHbIKTan,

XOHE

6acsl
lrerivr

M

afi(srH
MEAEH

TOMEH

Kanrl

Mep3

TaIIlIq HOTII]IC€JIeplH IIpaKTITKaJII'IK lC-epeKeTKe eHrl3y AeIIIeUIH Ta,rAay.
ra4rrpu6rt 6ofruuura 18 rumtrau xS,{brc perleH3r{rnaHraH rbrJrbrMr4 xypHanlapAa

H Pecny6rumacrr Eiinilr N:oHe FbrJrbrM Mr4Hr.rcrpniriHir{ EFCEK aHbr(rafaH

ral4a )Kapr4trnaHrbr, oHbrr{ jluirrae: WOS lrerirr,rerrep 6aracrrHra - 2 MaKaJIa, Scopus

6aaacun4a - 2 tvrat\ata, K,a:a(cran Pecny6nnracrr Binilvr )KeHe TbIJIBIM MI4HI4 crpniriHil{

sr 6acrnrAbr(TapAbrr{ 6ipi 6ap M.)AeHrr rqyHAbrnbr(TapAbr Kopray 6onrrn la6rurartrH
cafloar ynrinepi.
rrn ra6rurarr,rn K,asa4craH M,eH Oprrr Asu.aAaFbr eH KoHe ceyner ecreprxirurepiHiq e4eyip

6oniri enervtAir< veAenuemir{ r,rrilirine aitnarran onap rypae.ni auxenepliK-reoJlofutnbl(
xaf ap!;a ceficur.rK€rnbr( ron(brHAutpAr,rr{ e,cep ery r(apKbIHAbIJIbIfbI MeH rapany cvrlarbl eprypni

ceI4cM

I(oNa
xafAa

rr4 qayinri afirraa4rapAa oprnanac(as. Onur{ imisAe, 14 racup.uarbl ceyner-MeAeHpl MYpa,

xMer KeceHeci fcayu, ceffcuuralstrul 6utt, xyp4eni TonbIpaKTbI( xaHe n4Aponorl4tJlbl(

6ap aynla4ra opHanacKan. Meceneni ureury yIliH cefi cMorypa(TbrnblKTbl KaMTaMacE'I3

ery elcreprr<imrepi, eliui3Ae xoHe rnelenAe ceftclruxalbl( xtyKTeMenepAtll \ap(bIHAbIJIbITbIH
riu ceftcuuKanbr( KopraHbrc neu <;eftcnrrrKaJlll( oKlxayna'Arrr{ 6a,rarualu eAicrepi naeu

a:ip:reu4i. MeAenn ecrepnrinrepli (opray canacblnAalbl anbl(apaJlblK ca{carrbl xeHe

en.n,epAirl reNipra6ecin seprr,ery rapr4.{Tbrr{ MeAeHIz MypacblH ca(rayAarbl Ke3(apacrapAblH

fbrrr ropcere4i. Conrruen 6ipre 6purau4rr4 MaMaHAap ceyner ecxeprxiurrepiHir{
caKTan H oHbrrl (ypbrJrbrMbrua eH, as apanacyMeH (aMTaMacbI3 ery KepeK AereH nir<ipae.

Co , ceftcrr,rorypa(TbrnbrKTbr K;aMTaMaJbB ery xeHe rapr{xfi KypblnblcrapAbl, oJlapMeu 6ipre
(opra K,irMTaMacbr3 ery lrecenecic;a4r'anybr x(eHe yprIaKTaH-yprIaKI(a osiHil{ 6acrant{rt raplrxl4

6,epinyi, 6 onsrn ra6ruaArr (iyri nri rynHiq os exri ra4rrpu6sl na afiuwry ra.
14 ecreprxirurepai Kopray canacbrH.4arbr xanblKapanbl( ca.f,carrbl )KeHe eprYpnl

enA tl rexipu6ecin 3eprrey rapr{xrbrE, MeAeHr4 MypacblH ca(rayAalbl Ke3KapacrapAblrl

o Jrfbrr{ KopcereAi. Courrrr,ren 6ipre 6purau4rr4 MaMaHAap ecreprrilrriq eq Y3aK KbI3Mer ery
t{ oHblr{ (ypbr.rrbrMbrHa er{ a3 irpanac)/MeH (aMTaMacbI3 ery KepeK AereH nixipAe, ofirxeHi

MeH KaJrrrbrna xenripy4iq 4rtcaplu upoqeci reginAe rI4MaparrbIII cblpr(bl TYpt MlHAerrl

rYpAe
oyner ecreprrinrepiniq ca(ltaJrybr, onap.qbrq y3a( Mep3lMAUIlrl TlpeK KYpr,IJrbIMbI MeH

rypiuiq 6ysunysrHa ecep iorerirr r(onrefeH (faxropnapra 6aittanblcrbl. Ta6urn xeue

n4im apanacy aAaM3aT oJlap.{r,.tH rraepainrineu 6ypsm xofiruy 4aynin aprrblpaAbl.

rrAltr(raH 6isaiq 3eprreynepiaais cefic,MraKaJrbr( ecepnep4iq ceyner ecrepucimrepine oceplH

H X(erre K,ypbrnbrc KypbrnblMAal)brHa KeAepn KenTrpMecTeH onapAblr{ TYpaKTbrJIr,IFbI MeH

brH KIIMTaM&CLI3 €TlMen 6afilirnstcru.
oyner ecr<eplxiunepin ceficlrurcal,r4 (oprayAbl xeHe ceucuuranrrK o(IlaynayAbl

bB ery ep6ip rapzrxpr HbrcaHrrbrr{ xaiiranan6ac epeKlxenirclepiu ecreperiH eprypni e4icrep
HonoD4tnapAI'I KonAaHyAbI TaIIan eTe .41.

efi cl,rraralrrK KopraHblcrbl KaNITaM acr, i3 eryAlr{ TIllMAl recul
ra6r,rna4rt. Eyn recin ceficnauralblK ocepnepre (apcbr rYpy

frrMapaT KYpbInbIMbIH HbIFaIrry
yurin rqon4aHblcrafbl (ypblnblc6orun



0 E( 6epircririH aprrbrpy yurin 6ap, 4a6upra.rrapAbru HeMece ipreracrapAuq iuiue 6olar
KOMTI mix apruarypanbrK gJreMeHTrepai opaaryaaH rypaAbl. Msrcar perin4e 6olar ra,'Iilr

H rzrH esAiriHeH HbIrbBAaJIa'ltbIH 6elouArt renripyre 6ola4u, 6yl crmrrruI IIeMeH

Ha TaJrrrrbrKTbr KocyAaH oJrrJHFllH C&rIbICTbIpMiInbI TYpAe xal{a KoMrIo3I4ulI bIK

. l{nerqvsJlbl( TexHonor trap Aa I(eqrHeH KonAaHbInaAu. Xaprrrlafi uxeuAi p

r(Ypbrn

nrrraft

yruin
cus(T
MEH

rroprn

Mbrcan

periu4
COHbIM

6er<iri

AaM['I
ceilcu

CEI,ICM

6as
FX
IATCH

N(EHC

arry Y

Ha3ap

ra6ur

brrrbrr{ 6epixriri MeH KarrbrJrbrrbrlf aprrblpyra 6arurrarrau. furr,tapar

.qbrr{ Hefr3rr eAlcl 4a6upranap rraen ipreracrapAbr nurafiry 6orun ra6ruta4u.

brHl(br epiriu4i periu4e nair.7;,il:nauyrer 6onarsrn lro4uQllKallplsnaHlaH rIoJII4Mep eplrl lc1

tKypbrnbrMAbr( ryracrbrKrbr aprrbrpy ylrin ripniru HeMece xipniu (anayblHAarbl xapbl nr

opbrHAapAbr rIeMeHTneH HeMece Ilonl4Mepm eplTlHAuepMeH TOnTbIpy. lMfl

ArIe,MeHTTeH, aKplrn 3Mynbcu-flcblHaH, cyllepnnacrra(puraropAaH xoHe cyAaH TY H

.btH

'4ic
ece

v

epiri rriq xom6ranaqraacrr. Taru 6ip elic - (a6uKurzutu KoHcrpyKllnfl.nap4bl J.

Cefi Kanbr( )KyKTeMenepre rosilr,qiniriH aprrbrpy yruin rvuaparrblH riper 3JIeMeHTTe Hlrl.

6aranalap MeH apKanbrKTapAbrH a(tnuacnltAa KocbIMIxa (a6rrKura-uap Nacay. M
Mo,{epHr{3arluflnay rexHr.rKacbr on.qa CFRP lapa(Tapbl rac 4a6rrprara Na6rrcrblpbl

CAJI

Lr Ksrap apHaiirr )KacilJrFaH CFRP rnopuepiniH roueriuqH KoplxaFan 6eron HA

nAaft-a( Tapvxkr rr4Maparrapra ronelin br(TlrMan 4ayiurep4i .uep resiu.{e aHbr(Tayra HC

xoroFa ulnariH4ix 6eperin 3aMaHayrz 6a4uray xene 6a(rulay rexHonon.ItnapblH KonAaHy HEH

Ceficvr
rnaAbr. Monulopunr nen 6 brnayArri nerigri e4icrepine ceficuzrzurblK AarrrnKTep )I(i

KaJlbrK rep6enicrep.qi Nen (ypr,rJrbrMHrrq xyfiin ys4ixci: 6a4unay ymiu ceficnz brI(

bI.

rireH aKceJlepoMerpnep4i o pnar:y.

cepTarlqfl ra4srpsrfiuHblll "f'btJtstu rypanrr" 3aqssn{ 18-6a6unrrq 3-rapvI HA

xene ( emece) MeMJreKerrin 6arqap.lraMaJritpra caftrcec (ara4cran Pecuy6.irurcacrr Yni HTII

}I(AHbI Xorapsr fbrJrbrMu-trcxHrrKaurbrK KoMucctrs KaJrblrlTacrblparblH rbIJIbl

iueu xypunbrc(a r,rHeprlurilrbr( oefic;nuxarbl( )I(yKTeMenepAi azaitry yurin onap ore

6omrn ra6,ruaAu. lieopuxlrr4 xeHe 3Kcr:repr4Meurrir 3eprreynepAil{ eleltAir rexipu IH,

6arslrrapllMeH 6afi;raurtcsr. Xaqa XYMbIc [pI,IHIII{IITepIMeH epeKlxene

K oKIIIaynayAbIr{ xaqar e4icrepin esipley, eq xaKcblcbl tvto4IaQuraqur:r

K?Jrr,r( (opraHrJo ren ceficlrrzKaJrbrK o(maynayAbl e3ipJley e4icrepi MeH (YpanAapblH t

racbnH N(eHe rbrJrbrM[-TexHr{KzuruK neri:Aelrecin ceyner ecxeprriurtepiniq ceiictvtl't

Xal'AafinapblHa (apaMacTaH, IMYHAaTLI yp6aHucrir npoqecrep4i seprrey, eclpece Kor

rcrep4i xeHe onapAbrH KananurpAbrr{ raMyblua ecepiu 3eprrey rYprbrcblHaH eli xer{ r

v
bIK

TO3l drirr (aurirMacbr3 eryAe oJrapAr,r naft4anauyAru{ rpriuAiniri. Ceyner ecKeprKl niH

ceucM rbrr{ 6aranayAtrH aKIIapi}TThI( uoAelin KYpy XeHe eAicreuectn

T MaHbr AzIMbITy reoTexHLIKanbIK ceftcrr,tzranuK O(IlaynayAEI, coHAaI4-aK yner

ec iurepiHir{ ceiicr,ruranrr( re:,jiuAi:rirju KaMraMacbB eryAe ceuin.qiniriueu cu

AecrY i ceficuuralbl( o(naynay xyfiecine xo6alsl( 6ata'wa,

f{uccepraqun Heruxce.repiu rpaKu{KaJrbIK ic-epercerr<e eHri:y Aerlrefiirr ra Aay.

,{ucce rrr4{nbrK )K}Mbrcrbtl Herisri rerrrxe.fiepi rrusrrrau (yHAbInbIFu 6ap 7 xaputtaHraH eq

4.6. Xylrslc TaKbIpr,I6srH ra,lAay K,oxaxMeroe O.E. <<I{a:arqcrauHblll ipi qalala HAA

K rceqicrinrep4i AaMbtr'ryAbrr{ oreymerriK-3Kodrlorl{qrbll( )KeHe cayJl

tbrcb,r rpr.IHqraurepi" MaMaHtAbIl.sr 6oftrrnura Sn"rocoQufl AoKTopu (phD)

in ycurrsuran 8D07302 - Ceyler )KoHe KaJra KYpbIJrbrcbI
r:ip,ri srgrAe (ananbrK oprsEarl;r KoraMAbIx reqicrixrepAil{ poni rr,ren MaHbI3AbIn

gapy ai:nap.nrr(rafi aprbrn releAi. B1-n reH4eullrt (ananapAbll{ AaMbIfaH enAepAll{ Ae,

4il,r €n.{€p.{ir{ Ae eneyuerriK-sroHoNrr.rKi}nblK err,ripiHe bl(rliurblHblq xyrueroiHe 6afinaHl

Ka:a 6y-n ryprr,r Ia Ia HiBap ayAapap.IblX, 6ipar< oHbII{ afiraplu4rafi ayuaru ueH 6i

, oHbrr{ inriu4e 2 xapur.ter.Lrrrn scopus Q2, Q3 AepeKrep 6agacunrrr{ xypHanblHAa 2-
IKEK ycbrHlaH xypHanAap4il, 3 n )KypHanAapAa YcbIHbInraH PF,{Z, 2 

- 
eHeprar

,ep: "Furrlaparrap MeH (ypbr r,rcrapAr,r xep cinxinici KesiH.qgri ceficrtur<anblK AYMrIyn

Ka

ACH

p6e,nicrep.Uirl rexHoreHA K Kor3Aepiniq ecepiHeH (oprayra apHanFaH 3KpaH".
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)KOK.

AilM

KO

oAaH

xacay

iH :myuuc Ma:]MyHbIHAa KoplFIlc rarlt'bl.
u4aLfi-a4, ycbrubrnraH Marepr4a!'r4srq rpa$raKaJIbIK rr,reAenneriHiq xorapu Aeqrefiin

ETK1M i. .{zccepraqusAafbl I{n,ruocTpal \vs.nap ropuer<i TYpAe opbIHAanFaH xeHe MeTl

TyxbrpbrMAaJrlaH )KlMbrcl q nerigri epexenepiu ruirvr.qi Kepceryre nlylminAix 6e

bl\lr.r Ker{ecIrIi perin4e MeH AoKTopaHTTbIII ecKepTynepre ne6ep }Kayafl 6epreuiu, erri
XacaraHbrH )KeHe aJlril. KOftratt Ma(CaTTapbIHa )I(eTyfe ep XOnbI xa4uu4afi ryc IH

K xeqiorircriq 4yn4tur,Ifbl oll:Aa eneyuerrir 6e.nceH.qilix 6onraH res4e repi
flruu,
rcepici

6oc

yl,rerrix 6encenAi xer{icrirrep Kypy apKbrnbl ayMaKTbII{ IqYHAbInbIrbI xaKcapaAbl.

rer{icrir< xbrJrbrHa 6ip per Kana ip,i ic-Irapalapra naftAalanbrJrca, an 6ac4a y OJI

oHAa oHbII{ ueui reueullefiAi. Ocuran 6afinaHucrur 6is KYpbl

Yn
KE

(opbrrl
pacrait

rcenQ qr,I,oH€lJ1AbrJrblfbr, a6arran4;rpy i{toHe KeIrrKe Aefiin }qA,tbrc icrefirin eJre

t4lf brJrbrM HbrcarrAapbrH rcypy al:rKbrJrbr r(oraMAbl( xer{icrirri xaHAaHAbIpyAbI YcEIHaMbI3.

errix xaiilbrnbl4: e:reyv.errirc N:afilrrntr4, eII aJI.4bIMeH, aAaMAapAbIr{ Kay[cl
. Aaarvuap oslepiH 4ayinrci: oe3iHreHAe, oJlap es4epin Naftlrt cesiueAi. Keneci

Kbr3bIfyIxbIJIbIK TaHbrr(a Ke3Ae: xer{icrirri nafi4alanyra uyrvmin4ir 6e

rlHe

q

^

H

YLI
Ibr

p

EJII

JIbI

ini^Y'

IIF,ICa ,fty'nr<qrarnap, a6amau4brpf HoMerJe rrrarblH apxI4TeKTypaJIbIK HbIcaHAap 6olraH

On co -aK Naftru opraHbl (aMTaMacbI3 el'yre bl(lran ereAl'

Nipru6e4eri ruoAenr,: 6is 6y,'r llpurlqulrTepAi Teopflslrr4 ylri4e KonAaHAbIK' coHbIMeH

AJIAbI alaq, Posrr6arzen, XauAocos N:ese Cer6aeB KollrenepiniH KBapTiInbIHAa opHan

rTap

6Yr

H

coHfbl tfoprr xbrnAarr,r HaKTu xo6a:rapAarbr HerLIXenepAi nafi.rutar.!.srK. Aral afir(anAa,

Arru KaJracbIHbIH erNefi-rerxeitli Xocnapnay xo6acrma K,aTbIcTbI' oHAa rrpI{HII

x peH (aJIaJIbr4 $parrueHTTepAe xY3ere acbIpbIJIAbI. Mrrcalu, Bo:neceHcxrafi bIr{

6air

KOII

coH

y}Jvr

(aJran

KOpIII

ryprbrH yltnep alA4HLIH.4arbI (orilMAhl( reqicrimi AaMbITy TYXbI bI,

EKIM i.nir<

B

rr Kiarap 6acKa KerrreHAepAe, ooHrrrl LruiuAe xou$ynnqzoHaJlAbl KeueHAep MeH

ay

llucceprarlvfl. aflcbrlra 6ig hlrraarrr, AcraHa, IlTurraxeur, cou4aft-ax Ynlr6pvraHkl

Kapau r\{brcaJrbrHAa }KanrrbrKaJran[ rK rcer(icrixrepAi (aursIArr(. Xa,ulbr KaJraJIbrK (ora

KeHl iap,r. 6acrrr Ha3ap ayAapblnAbl C,cnAafi-aX, 6is ay1larrra KbBMer xopcererin C

rreriniq aJrAbrHAaFbr anar{ cr4{KTbr ayAaHArrK reHicrixrepai xaHe BafiTan rYpr

liq ay4ansr crr{(rbi Neprini r'.ireqicrir<repAi KapacrblpAbl(. 3eprrey 6apucrrn4a 6is

6 rr:qicrirrepre 6aca Ha3ap ay1Lapa oTbIpbIrI, rreKapanapAu 6enrile4ix, conrn'reH

xeHe xepfi:rixri )I(epnepAi (apacrtrpAblK.

-Xgvrtrcrtrq aiirapltt4raft rrr.mIMI.I KgHAblnrlru 6ap, aJI aJIbIHfaH HeTI{Xenep npaKT}i rIEIK

M tJrbrMeH epeKlxeneHe4i.,{ucceptalll4f, relelri MeH Ma3Mynu 6ofirrHrua H

Pecny rrKacbr Frrru,nr x(eHe xorirpbr 6iniu rraunzcrpniriHiq Funrrrr.r xeHe xolapbl I.JIIM
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