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TIIKIPI

Snexrporuo6ranr4ep4iu KapKbrHAbI AaMybI oJIapAbIr{ rr'rirr,rAinirin

xorapbrnarbrrr, Nypic KaubrKrbrrbrH apmblpyAbl Ka)Ker ereAi. Ocrr MaKcarKa

Neryliu Marlbr3Abr 6arurrrapbrHbrr{ 6ipi - 6epilic 4opa6nu 6apunura xeqin epi

cenivrli ery. fecrypni e4icrreH xacaJlraH ricri Aor{raJlaKrapAblr{ MaccacblH azafiry

rraynrxin4iri tuerreyli, ofimeui aprrt4 Marepl4aJIAbI aJIbIrI racray onapAblH

6epixriri MeH reoMerpr4f,nbrK le.ulirine repi ecepin rHrieeAi. Ey4an 6olex,
3neKrpoMo6r,rnr4ep4e iurreH xaHy Ko3F€LnrKbItxbIHa reH ury 6onvraraHAblKTaH,

ricri 6epinicriH lenzriri MeH )r(yMbrcKa (a6inerrinirine Kofirtlarus rananrap

enAertafrAa (aral{ 6ona ryce4i.
Kalvarau6eron CaHxap ApvanynbrHblq <3nexrpouo6unrre apH€LnraH

MexaHHKaJrbrK 6epinic 4opa6rr 6orurerrepirriq reoMerprtrJIbI( .qelAiri MeH

cenirr,rainirin oqrafflaH/-tbrpy) ra4upsI6bIHAaFbI AI4ccepraIIZf,nbIK xYMbIcbI

oraHAbr( zavauayfi Ma[rprHa )KacayAbrH xeHe oneKTpoMo6ranr4ep oHlipiciniq
esercri MeceJrenepiniq 6ipi rpaHcMrrccns Selurexrepiu >Kaaay[a aLl:4rvrBrr

eH4ipic rexHonofr4-rrJrapbrH, ecipece aerleKrl4Bri laseplir< 6anKrrry (SLM) eaicin

KorrAaHy vryuxiH4irin xau-xar(rbr 3eprreyre 6arrtrrarrau. Byn 3eprrey 4asipri
xolix rexHuKacbrH AaMbrryAa Mar{br3Abr pon ar(aparblH eseKri 6arrrr4a ceftxec

xeneAi. Snerrponlo6unr4eplir{ ruirvrainiri xe6iHece onapAblH TpaHcMI4ccI4.acbIHbIrI

Maccacbr MeH Sepix'ririue reyen4i 6orraH4u(raH, xyMblcrblH TrIJIbIMI4 xoHe

rexipn6e,rri rc 4yH4uJIbrrbt xorapbl.
Kipicneae xyMbrcrbrq o3eKriniri HaKrbI ueri:4elleu: gneKrpoMo6nlrAep

yuLin rpaHcMprccurHbr Neqin epi ceuina4i ery (aNerriliri, 4ecrypni recinAepMeH

ricri Aoqrana(rapAbr xer-1in4ery.uiu ruer<reyniniri xeHe a41lalaBTi en4ipic
rexHoJrorr4.rrnapbrHbrFl (ecipece SLM eaiciniq) ocbl laeceleui rueruyAeri

aprbxrxblnbrKrapbr afiKuH xopcerilreu. 3eprreyaiu MaKcarbl, rrain4errepi,

FErJrbrMH xar{anbrFbr MeH npaKTr4KanbIK Mar{bI3AbIJIbIrbI aHbIK epi rycinir<ri
TyxbrpbrMA€LnraH. Eyl 6onivr xyMbrcrbt{ xaJIIIbI 6arrtrun Aypblc afrqrur4an,

: eprreyAi H no rdr<anbl K KypbInbIMbIHa Heris Kalafi An.
Iiipiurui rapayAa aBrop oneKrpoMo6unr4ep rpaHcMl,lcotrtcblHblq uyvrriu

6olarrrs ronoJrornqnapbrH Kapacrbrpbrn, onapAbIrI aprbIKIxbInbIKTapbI MeH

xevrurinixrepiu xaH-)Ka(Tbr raJrlaraH. SnexrpoMexaHuKaJlbl4 TpaHcMI4ccI4.f,HbIH

nerisri KoMrroHeHrrepi xyfreli cnnarraJrraH. Pe4yxropAbl rar{AayAarbl Herisri
rcpnreprafinep - Maccacbr, 6epixriri, 'ruivAirili, reoverpzt{nbl( lendri - Ha\rbl
aHblKraJrbrrr, Nerlil 3JleKrpoMo6zrl4ep yruiH oqrafrlrt peAyKTop HYcI(acbI

rbrJrbrMr4 ryprbrAaH uerisAerreH. AeropAbrF{ 6yn 6oliuAeri ranAaybl ueceleuiq
6ofirrlysrH afrKunAat, rcefiiHri rapaynapra reopl,rf,JlblK 6asa KanrlrlTacrblpraH.



Exinrui rapay xyMbtcrbn{ neri:ri TrIJIrIMI4 Sasacrttr 4ypafi4lr. Myn4a

cerexrusri na:eprir< 6anKrrry (SLM) eaiciuiu npuuquni, vylrxin4ixrepi MeH

aprbrKrxbrnbrKTapbr cl4rra'r'raJrbln, 4ecrypli onaipic e4icrepirvreH caJIbIcrbIpM€uIbI

ranAay xacaJrraH. Ticri AoHraJraKrapAbl gaitrctngayga \onAaHblnarblH

MarephanAap MeH xa6Arr(rapra ruony 6epinin, qeMeHTaIII4flJIaHarrtH 6olarrapAbl

darrxr,r.rylaru eperurenix'rep HaKrbl xopcerilreu. Anrop naeepnir San4Hry

napaMeTplepiuiq (fyar, Ka6ar KaJIbIHAbITbI' cKaHepney XbInAaMAbIfbI'

6ar4apnany 6ypr,nur,r) Marepr4an 4aclaerrepiHe ecepiH xaH-)I(a(rbl 3eprren,

onapAbrq 6er canacr,rHa, rceyercrinixxe,4e$opMalll4flra rIKTIaJIbIH aIxbIIr KopcerKeH.

Eyl rapay )KyMbrcrbrr{ rbrJrbrMr4 nerisAiriri vren TexHI4KanbI( repeqAirin

AenenAefiAi.
Yurinlri Tapay )KyMbrcrbrq FbrJrbIMI{ xaqanblrblHblH Herl3rl OeJIlrlH

r<ypafi4u. Aerop ricri AoF{FanaKrapAblr{ SLM-6acun Ixblrapy resiHAel'i

rexHoJrol.rsrbrK ureKreynepirr ecxepin, ric npoSnliHiq reouerpzrflcbrH Nerin4ipy

xonAapbrH Kapaclblprar{. 'fic KaJIbIFlAbIrbrH o3r'epry, blrblcy xoeQQuuueuriH

aprrbrpy cr,lr(rbr e4iclep :eprrerin, oJIapAbIr{ 6epixrix reH xYMbIc ceuin'tAinirine

ecepi aHbr(raJrraH. Conlali-ar< 'ric ry6iuiH uininin oHraitnauAblpyFa apHanfaH

MareMarr4Kanbr( MoAerb ycbrHbrJrraH. Oprypli reoMerpklf,JlblK napaMerpnepAH

KepHeynepaiF{ xaffra Se"rrinyine, 4ipin MeH lxy Aeqrefrine ecepi caHAbIK MoAenbAey

(cor1rur 3JreMeHrrep atici) apKbrnbr AeJIenAeHI'eH. By.rr 6eniM AHccepraIIlItHbIr{

Teopuqnbr( KyHAbrnbrfbrFr apTTbrpaAbl xeHe FIaKTbI TF,IJIIIMI,I x(aqanblK 6olrtn
ra5rt,ra4rt.-fopriurrri rapayLa ric:ri Aor{ranaK KoprlycblH No6anay veceleci

KapacrbrpbrJrbrl, a^4urvBTi ou4ipic yruiH KoHcrpyKrJnfl,rray eperurenixrepi

cr4rrarraJrraH. Topnu (peurerxaru) KypbInbIM,{apAbI enri:y apKbIJIbI MaccaHbl

a:afitrtl, 6epixrixri ca4ray xonAapbl r<opcetinren. Anrop caHAbIK MoAenb KYpbIn'
.ric,ri Aor{rana(rbrrI reprrey-rri-4eSopnaaunlJIaHraH xyfiiH cor{rbl 3JIeMeHTTep

o,rticinaeH rarAaraH. CousrueFr Karap, 
^ailwr'1alrau 

ylrinepre cblHa( Nypri:iniu,
reopr4flnbrK KopbrrbrHAbrJrap reNipra6elirc uernxenepMeH pacranrau. EYn 6enina

xyMbtaTbrr{ npaKTr4KaJrbI( (YHAbInbIfbIH apTTbIpaAbI x(eHe aJIbIHfaH

y,cbrHbtcrapAbtFl oH4ipic.re KoJrAaHy lrynmiH4iriH Aelelaefili.
I(opsrrrruAbrAa 3eplley Herr4xeJrepi xnna4raJlblrl, nerisri TrIJIIIMH xeHe

lexiprzSerix KopblrbtHAbtJlap aiiKstu rYXbIpbIMAanraH. Anrop

oneKrpoMo6ull4epre apHaJrrarr ricri Aor{ranaKTapAblr{ )Kar{a KoHcrpyKIII4tJIbIK

ureruir,r4epiu ycbrHbrn, onapAbrH MaccacbrH azainy, reoMerpl4qrblK AenAirin
caKray xeHe )KyMbIc ceuirvrlinirin ap'rrupyFa Kon xerKisreH.

f{nccepraqurnbrK )KyMbrc TonbrK KypblnblMra va, FbIJIbIMI{ x(aq€LIIbIFbI

afi4lru, rexipu6elix uar{lrgrr 3op. Aerop 4ofittlraH MaKcarrapFa ronblK Kon

Nerri:in, viuAerrep4iq 6aplrtruH opblHAaraH. Xp,rucra reopllqnbl'. 3epTTey'

caHAbt K M oAenbAey xeHe rex ipra Seli r crtua6rap o3apa YuracrblpblnfaH.
3eprrey rarrrpr,r6lr osexri, aJrbrHfal-I Herl,Ixenep rbIJIbIMll xaFIanbIK [eH

reNipn6elir vaqlr3ra ue. /fraccepraunrJrbrK xyMblc rbIJIbIMra eleyni Ynec (ocaAbl

)KaHe oHbrH Maqbr3AbrJrbtpbr Ar4ccepra\Afl,;\a xaKcbl aLrIbIJIfaH. [I'Iccepraql'If,JlblK
:eprreylin osexririri roluru,rneu HerisAemeH. [uccepraul4flHbIH Ma3MYHbI

/u,r cc epraul4 tn bI K 3 epl-rey/\ i 11'raxr,tprt6 rtu afr Kr'r nAafi Au'



[orropaur KaluaraH6eroe CaHxap ApvranynblHblq <<3nerrpouo6ulrre

apHanraH MexaHrrK€lrur4 6epinic 4opa6u 6orurerrepiHil{ reoMerpl,I{nblK lenliri
MeH ceHirvrlinirin or{rafilasAbrpy)) ra4rrprr6blHAa x€BbIJIraH AZccepraIIHflnbII(
xyMbrcbr PhD Aoxropbr Aopexeciu arry yruiH Kofrrrlrau ranarlrapra roJIbI( cefirec

xeleris afl(TaJrraH rbrJrbrMu xyMbrc, an oHbll{ aBTopbI Kaluarau6eros Canxap
ApvaHynu 8D07113 - <AAAnrraeri on4ipic> 6initr 6.py 6arftaptaMacbl 6oftrtnura

$r,rnoco$rr AoKropu (PhD) 4epexeciH arlyra laftrtKrrt AerI ecerlrefirr,rin.
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