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O cuaHosa Attrcp Acrtmrrgrrnrrq <XtrrJry-Mac ca aJrMacy AuHaMr{KacbrHa
3!'I eKTp rI.IAp a BJrI{Kar stn eQ Q ercriHiq ecepin 3 eprrey Heriain4e rr(brJry

aJlMacrblprblllrrapArtrl ruimgiliriH aprrbrparbrH oHeprr{fl yHeMAi rexHonoruqcbrH
aripney> ra4trprr6uHAarbr lr4ccepraur4rJrbr( )rcyMbrcbrHa

IIIKIP

lttccepralll4.aJlbl6 )I(yMbIc oJreKrprr4ApaBJrr4KanbrS e$Serr KesiHAeri ra":-cyfirr4ru
aFbIH KO3ra,TbICbrHbIH )r(bIJIy-MaCCa aJTMaCy AI4HaMr4KaCbIH Seprreft OTblpbrn )rGIJIy
arrMacrblprbllxrapAllH ruilrlilirin aprrblparblH 3auanayv ynri4eri 3Heprr4r ynelt4i
TexHoJrofr4-rrcbrH es ipneyre apHa-rrFaH.

I(a:ipri Ke3Ae eueprcecinrir xese 3Heprerr4KaJrbr( Nyfienep4e (oJrAaHbrJrarbrH )Kbrny
aJIMacrbIpfbIIIr (oHArlprbrJrapAhrH rrailr4iririn aprrbrpy, oJrapAbrr{ naitgwtawy
cenilr4iririH zcoraprary )KeHe gHeprLrr rrrbrfbrHAapbrH ToMeHAery Mecenenepi aca oseKri
fbIJIbIMI4-TexHlIKaJIbI( 6arunrap.uuH 6ipi 6orur ra6ula4rr. xtuly aJrMacrbrprr{rx
6errepiH4e xa( ureriu4irepiniH rysinyi xGrJry 6epy (ap4brHAbrJrbrrbrH reueH4eriu,
fkIApaBJlI4KanbIK rcelepriniH aprybrHa, gHeprr4r rrrbrrbrHAapbrHbrr{ re6eroiue )r(eHe

xa6gltqrapAblrl (bl3Mer ery nepsinaiuir{ (brcKapyrrHa aJrbrrr xele4i. Eyl es reserin4e
eHgipicrir< xyfienep4irl TexHr4KaJrbr11-oKoHoMrrKaJrbrK repcerriurrepine repi ecepin
rzri:e4i. Ocuras 6afr.ta:rr',tcrbl )KbIJry aJrMacrbrprbrrrrrapAbr rvina4i epi sa4rru1avafr.
TranayrblH 3Heprv-t ynen4i )I(aHa rexHoJrorr4rJrapbrH esipney 6yriuri xynniq rbrJrbrMr4

MaHr,I3bI 6ap nrin4errep4iq (arapbrHa )r(araAbr. MyH4aft 3eprreyJrep reK )rGrJry aJrMacy
upoqecrepiuiq ruilrliririn aprrbrpyMeH rreKrerueff, oHeprerr4KaJrbr( pecypcrapAhr

YTbIMAII nairgatarry, en4ipicritc riayinci:ginri r<yureftry )KeHe rexHoJrorr4rJrbr(
ir<yfielep4iq y:a4 nrep:ilr4i ceuinr4i,riris Kauranacbr3 ery ryprbrcbrHaH [a Maqbr3Abr
frIJIrIMI4-rIpaKTLIKaJILIK MeHfe IIe. cOU4U4raU4a, Ar4ooepTarlr4-f,Jrbr( )KyMbrcTa
(apacrblpblnraH 3eprrey )I(yMblcrapbr x(r,rJTyoueprerrrKa )r(eHe eueplcecinrir
TexHoJrorI{JIlrap caJracbrHAarbr esexri fbrJrbrMrr MeceJreJrepAi rceruenAi typaa (aMTr{AbI.

Aerop )IGIJIy anMacrblprbllx (apttblHlrlJrbrrbrH aprrhrparbrH 3Heprr'rfl ynenr4i
TexHoJrorl{.scblH esipney MaKcarbrHla gJreKTporr4ApaBJrrrKrL'rhr( e$QexriHiq ras-cyfirr4Tbr
afblH (o3ranblcbIHbIII AvHaMuKacbrHa ecepiu repeH TaJrAarr, coK(br-ToJr(hrH ecepi
riesinleri 6oc Sasarbl afblHHbrr{ rereporen4i napalrerpnepiu )r(eHe r4MnyJrbcrir Krrcuur
aMlJtI{TyAacbIHbIr{ Tapany 3aqAbrJrbr(TapbrH gKcrrepr4Meurrix ryprbrAa 3eprrereH.
Courruen 4ar4p, rraftga 6orarrrs (arrbr KaK ruorisainepiniq K{6rrp Kr4MrlJrapbrua ecepi
MeH ras-cyfiuqrrr afblH Ko3ranbrcbrHrrH rr'rApoAr4HaMr4KaJrbr( esrepicrepiH ecKepe
orbIpbIII, Ky6rrp 6ofistltes )r(blJry-Macea url/^acy 3ar{AbrJrbr(TapbrH apryMeHT'repAi ronrrrK
ecerrKe a,ry e4ici neri:iu4e MoAenbAey )rcyMbrcrapbrH xyprisren.

Xu;ry aJIMacrbIprbIIrIrbI Ta3array rziv4inirin aprrbrpy yuriu (arrhr r1aK

uroriH4ilepiuiq 6errir< (ypblJrbrMbr MeH caHAbr( eleuesrriK (ypaMbrn cxanepleyui
3JreKTpoHAbIK MI{KpocKon )I(eHe aroMAbrx ciqipy crreKTpoMerpr4fcbr ap(hrJrbr 3eprrerr,
peurreu4ix 4uQpaxrorpaMMalrap nerisiu4e oJrapAbrrl (ypbrnbrMAbrK epercurenircrepiH
aHbl(raraH. EYn HerI4)I(eJIep t{a( urerin4inepiniH rysirry MexaHr43M4epin repeqiper<
rycinyre )I(eHe orlapAbl 6ysyarru rzilrli e4icrepiu rbrJrbrMrr ryprbrAaH neris4eyre
nrylaxin4ir< 6epe4i.

3eprrey 6apr,rcstu4a aJIbIHraH 6apnrrrl ueruxe,rep4iq roueriueu aBTop )KbrJry

anMacrbIprbIIIITapAbI (arrbl 5a4 ruoriu4inepiHen rziuli lasaJraiarstH Kefrcarbrnrr LC-



perrey inyfteci 6ap oHeprr4.rr ynevr4i 3rreKrporr4.qpor{MryJmcrir KoHAbIprbIHlIH
re>rcipu6elir-seprxauanbrK yrriciu esiprer ycblHraH. Ycrrnrrnr,ru orblpraH
gJreKTpofrrApor{MrryrTtcrir KoHAbrprbr reureui }IGIrIy aJlMacrblprbllxrap,qblq

KypbrnbiMAbrK ryracrrrfbrH 6yz6air. (xy6up Marepza,rblH 3a(blMgaN{aft) xy6rrpnapgu
Kap(brHAbr ra3aJrayAbr (aMTaMacrrs ere4i )KeHe on 4y6rrp Ka6rrpracuHblH (iIrIbIr{AhIrbI

r(y(a, rycri MeranAapAaH )KacaJrbrHfaH )rGrJIy a,TMacrbIprbIIIrrapAhII{ iruxi 6errepiH
KypbrnbrMrapbr MeH r(aJrbrr{AbrKTapbr eprypni Ka( ruerin4inepiHen ra3uray ynin
tqonAaHbrJraAbr. 3lerrporrrApor4Mnylrcrir rexHoJIorlrtcbI Ky6rrp iruinAe xorapbl
(brcbrMAr,r cotq(br roJr(brHHbrH rrafr.[a 6oryrruen xyprisinin, )IGrJIy arTMacrbIprbIIIITarbI

afbrH reoMerpr4flcbrH (aJrrruHa reripegi xeue )KbrJry 6epy rzivrainiriuiq apryblHa bIKrItlJI

ereAi. xtuny aJrMacrbrprbrrrrrapAbr ra3array Kapr(bIHAbIJIbITbIH apmblpy yuriu
3JreKrporr'rApor,rMrryJmcrir (oHAbrprbr reruenirr,teH (arap (y6rrp iruinleri cyfirrrq oprala
5-8% MoJrrrrepAeri ra: KoHrIeHTpavrcbrH KocKaH. Arrop4rtH ycbIHFaH TexHoilorlrtcbl
)r(brJry aJrMacrbrprbrrrr xa64u6raphrHbrr{ oHeprl4-n tzir,rAinirin aprrrlpyFa, en4ipicrin
trrbrrbrHAap rat asaitryra, )r(brJry anMacrblprblllr xca64rrSrapblHblH r'air.gatauy ltepsinriH
y3apryra )KeHe eHaipicriq arrflarrbrtq ToKTay br(Tr{MaJIAbIJIbIfbIH ToMeHAeryre vryuxin4ir
6epe4i.

[ncceprarlrrflJlbrtq xcyMbrcra x<yprisilreu seprreynepliu uerzxe.rrepi FrIJIrIMLI

TyprbrraH nerisAerin, onapAbrrl ceniuAiniri lren ilpaKTIrK€uIbIK MaHbI3AbIJIbIrbI

xaJrbrKapaJrbr( )r(eHe oraHAbr( fbrrrbrMr4 6acrurru4apra )Kapr4tJIaHraH er16er<rep apKbIJIbI

pacranraH. Aran afitqaura,3eprrey Herrr)Ke,Tepi Scopus AepeKTep lasac*:r'a esrigilres
peitrraurriK rbrJlbrMr4 )rrypHaJrAapAa, coHAaft-a4 I(asa(craH Pecny6nzKacbl Frurrv )KeHe

)Korapbr 6iniru Mr4Hr,rcrpJririniq Fr,Ilrrrlr )r(ene )I(orapbl 6iitiu caJIacbIHAarbI calaHbl

KaMTaMacbr3 ery rolrvreri ycbrHfaH rbrJrbrMlr 6acuruuAapAa xapbl( KopreH. Costtnren

Karap, rbrrrbrMlr-3eprrey )rryMbrcbrHbrH neruNerepi rexipz6enir< TyprbIAaH Aa

(yHAbrJrbrrbr AeJreJrAen, 2024 )KbrJrbr <I(y6rrp4u rasurayra apHaJIraH

3rreKrprrr.upaBJrrrKaJlbrK (ypbrJrrbr) ra(6lpu6rt 6ofisInrua l(asaKcraH Pecny6nzKacblHhlrl

nailAatrrr MoAeJlbre naresriHir{ aJrbrHybIMeH (opbITbIHAbIJIaHraH. Eyn e3 KeseriHAe

Ar4cceprarlr4rJrrrK )r(yMbrcrbrH FbrJr6rMr4 )r(arrallblrbl MeH (oJlAaH6alrr Mar{bI3AbIJIbIrbIHbIH

)r(orapbr AeHreftAe ercenAiriu afiKusAaftAu.

[ucceptaqr4sJTbrK )r(yMbrc asKTaJrraH fbrJrbrMl4-3eprrey ]KyMbIcbI 6olrrn ra6rrrtaArr

)r(eHe Koftrrlran MaKcarrap MeH vrin4errep roJIbI( opbIHAtuIraH. ConArr(rauAa,
OcnaHoea Avrcp AcruKrrsrrHbrH <Xruy-nacca arruacy AvHaMuKacbIHa

3neKTprr4rpaBJrI4KaJIbIK eQ$exriniri ecepiH 3eprrey HerisiHAe )KhIJIy

aJrMacrbrprbrrxrapA6rH ruitrAinirin aprrblparblH oHeprl4fl yuelt4i TexHoJIorl4tcbIH

esipley> raquprr6r,rHAarbr Arrcceprarlu;rJrbrK )r(yMbIcblHbIrI uerzxelepi l(asa4cran

Pecny6nraKacbr Fulrrn MeH )r(orapru 6iliu MliHulcrpniriuiq fuluu )KeHe )I(oFapbI 6inilt
caJracbrHAarbr carraHbr KaMraMacbr3 ery rouzreriuiq (FXBM FXECCKK) ycuuulrau
)KyMbrcrapra (ofiularun 6apnrrq raJranrapblH KaHararraHAblpaAbl )I(eHe aBTopAbIH

)KyMbrcbrH ArrcceprarllrrJrbr( Ker{ecre Kapay yruin ycblnyra 6olaArr Aeu canafiMblH.
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