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To: Al-Farabi Kazakh National University
Almaty, Kazakhstan

Dear Memhrs of the Dissertation Committee:

I am writing to offer my strongest and unequivocal recommendation in support of Mr. Dauren Baltabay and to
fulfy endorse the awarding of the Ph.D. degree for his doctoral dissertation , "lnvestigation of Distributed
Dynamic Loads lnduced by the Self-Moss of Manipulator Link ond Their Visualizatian on lnteractive 3D
Computer Models." ln my capacity as President of Lawrence Technological University and as Dauren's external
Ph.D. advisor, I have had the privilege of supervising and collaborating with Dauren on his research. I can state
with confidence that his dissertation work embodies exceptional intellectual merit, outstanding originality,
and substantial global impact in the fields of robotics and mechanical system design.

Dauren's dissertation addresses a fundamental and challenging problem in robotics: understanding and
visualizing the complex distributed dynamic loads that arise within a robot manipulator's links due to the
links'own masses as the robot moves. During manipulator motion, each link experiences internalforces and
stresses induced by its weight and inertia, which can lead to excessive deformation or even failure if not
properfy accounted for[1]. What makes Dauren's work truly groundbreaking is thot he not only provides a
novel analytiealframework to colculate these dynamic losd distributions, but he also creotes interoctive iD
visualizations to observe and analyze them in real time. His research proposes an innovative Maple-based
appraach to 3D modeling of spatial manipulators, developing algorithms and software that allow roboticists to
construct full three-dimensional computer models controlled by the manipulatods generalized
coordinatest2]t31. Through this work, Dauren has made it possible to generate detailed stress-strain diagrams
and dynamic load distribution maps for every cross-section of each robotic arm link throughout the
manipulato/s entire operating cycle[4]. This capability is of profound significance: by visualizing the stress
state af all links throughout the robot's motion, designers can clearly see all internal forces and deformations
at every moment, and thereby make well-founded decisions when calculating the necessary strength and
rigidity of the manipulator's components[5]. In short, Dauren's dissertation delivers both a new theoretical
understanding of manipulator dynamics and a practical toolset for engineers, enabling the design of more
reliable and efficient robotic systems[6].

The originality of Dauren's work is equally impressive. Rather than refying on conventional CAD software or
standard robotics simulation tools, he harnessed the powe#ulMaple mathematicalcomputing environment in
a creative new way[7]. Maple's capabilities for symbolic coffiputation and 3D visualization allowed Dauren to
develop an integrated modeling environment that does not require external CAD integration to simulate and
analyre robotic mecha nisms[7].
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Within Maple, he constructed comprehensive 3D models of robotic manipulators and implemented advanced
algorithms to control their motion and compute their kinematic and dynamic characteristics. For example,
using the well-known Denavit-Hartenberg method for kinematics and recursive Newton-Euler equations for
dynamics, Dauren solved the complete forward positional kinematics for a 5-degree-of-freedom robotic arm
and calculated the velocities and accelerations of each link in the system[8]. He then developed custom
program code to visualize the outcome of these computations as the robot moves - showing how each ioint
and link travels through space, and how the internal forces in each link evolve at every configuration[9][10].
These novel algorithms and software enabled, for the first time, a tangible 3D visualization of a manipulator's
motion combined with real-time depiction of the resulting dynamic load distributions on its links. Such an
approach is highly original, and it opens up new possibilities for both research and education: it provides an

intuitive way for students and engineers to observe complex robotic motian and load phenomena that were
previously confined to abstract equations. Indeed, Dauren's Maple-based simulator is expected to be widely
used for studying and teaching robotic manipulator kinematics and dynamics in laboratories, universities, and
industry design offices around the world[10].

The intellectual merit of Dauren Baltabay's dissertation research is further evidenced by his excellent
publicaticn recard. Key results from his Ph.D. work have already been published in two peer-reviewed
internationaljournals of high repute. The first paper, "Creation of an Algorithm for the 3D Modeling of
Manipulator Matian and Forward Positional Kinemotics," was published in the lnternotionol Journal of
lnnavqtive Research and Scientific Studies (Vol. 8, No. 3, ?025)r a Scopus-indexed Q2 journal[11]. In this work,
Dauren presented the foundational algorithms and Maple software for 3D robot arm modeling and
demanstrated the solution of forward kinematics for a 5-DoF manipulator[8]. The second paper, *Anatysis of
Distributed Dynamic Loads lnduced by the Own Mass of Manipulotor Links and Their Visualization on
lnteroctive 3D Computer Models," was publish ed in Robotics (MDPl, 20251, a well-known international journal
in the field[12].This article broke new ground by analyzing how a manipulato/s own mass distribution leads
to dynamic loads throughout its structure and by introducing interactive visualization methods to map these
loads acrsss the robot's links[l][a]. The appearance of Dauren's research in these respected journals speaks to
its rigor, originality, and impact. lt is exceptionalfor a Ph.D. candidate to produce such high-quality
publications, and it reflects Dauren's dedication and his capability to conduct research at the forefront of
engineering science.

On a personal and professional note, I wish to highlight Dauren Baltabay's exernplary qualities as a researcher.
Duri*g his research intemship under my supervision at Lawrence Technological University, Dauren
consistently demonstrated keen insight, initiative, and a strong work ethic. He quickly became an integral
part of our research team, eagerly engaging with colleagues, sharing his expertise in the Maple modeling
environment, and also learning new techniques in our lab with great enthusiasm.
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I was particularly impressed by his creativity in problem-solving and his perseverance in overcoming technical
challenges - for instance, debugging complex Maple code to ensure the 3D models and simulations ran

flawlessly. His internship was exceedingly productive; not only did it result in substantial progress on his

dissertation, but it also forged an international collaboration that enriched our team's perspective, Dauren's
professionalism, excellent communication skills in English, and collaborative spirit left a very positive

impression on everyone at our university. I have no doubt that he will continue to excef as a scholar and

engineer, and that he will be a valuable contributor to any research group or project he joins.

In summary | enthusiastically endorse Mr. Dauren Baltabafs dissertation and candidacy for the Ph.D.

degree without any reservation. His work provides novel analytical methods and software tools that
significantly advance the state of the art in robotics and mechanical system modeling. The dissertation's
contributions - from solving complex forward kinematics and visualizing dynamic loads in robotic arms, to
enabling better designs for safer and more efficient robots - are of an extraordinary caliber. Dauren has

fulfilled and surpassed the requirements for a doctoral degree through his originality, technical depth, and

scholarly productivity. I am confident that his research will have a lasting global impact on robotics
engineering and education. lt is my absolute conviction that he ftrllydeserves to be awarded the Ph.D.

Please feel free to contact me if you require any further information. I sincerely thank the esteemed
committee for considering Dauren Baltabay's work, and I look forward to seeing him embark on a brilliant
academic and professional career.

Sincerely,

T tr{\
Tarek M. Sobh, Ph.D., P.E.

President, Lawrence Technofogical University

t1l t2l t3l t4l t5l t6l t7l tlzlAnalysis of Distributed Dynamic Loads Induced by the Own Mass of Manipulator
Links and Their Visualization on Interactive 3D Computer Models
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t8l t9] I10l t11l Creation of an algorithm for the 3D modeling of manipulator motion and forward positional
kinematics I International Journal of Innovative Research and Scientific Studies
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Kiure: On-@apa6ra arbrHAarbl I(asa( yrrmbl( yunnepcuteri
Aruarrr, (asaqcran

(ypnrerri [u ccepraqrrsJrbr4 Kerlec rvryur e.nepi,

MeH, Ealra6aft [aypeu Mbrp3anrr 6apurula )r(eHe cescig (orAafi orbrpbln, oHbIrI AoKroprbl(
Aucceprarluxcu <Mauunynnmop 6yamdapbtHbrry 03 Maccacbtuau ntyamdailmam rnapcr,NeaH duuauurcanuuj
trcyxrnenenepdi sepmmey ilcaHe onapdur uumeparcmuemi 3D rcounanmepnirc *todenadepde
rrcyarrcaquntray)) Tar\brpbr6u 6ofiusrua Su;rocorfrs AoKTopu @h.D.) rbrJrblMrr gepexeciu 6epy
xoninAeri ureuriprAi roJrbr( (olAafirununagrr 6ir4ipenrin. JloypeHc Texno.nor[.flrrr( Vn*tnepcureriuirl
npesugeHd xeHe ,{eypeHsir{ urerelAin rbrJrbrMn xererruici periuge MeH oHbrr{ 3ep:rrey )KyMbrcbrH

6a(ruan, 6ipre xyrvtrrc icrey 4yprvreriue ue 6ol4uu. Men ronbr( cesiuueH ailna anaurtH: oHblr{

AHcceprarlr.rJr"rrr( eq6eri epeKrrre rbrJrbrMu repeugirxe, aftpu4rua xaqarxbrJrAbrqKa )KeHe po6ororexuuxa
MeH MexaHr,rKaJrbr( xyfierepgi xo6anay caJriurapbrHAa afirapruqrafi xahauAu( Maqlr3ra ne.

.{eypeuHiq A[ccepraqr{rJrbr( xyMbrcu po6ororexHr{Ka ciuracbrHAarbr ipreni x(eHe KypAeJri uecenenep4iu
6ipiu (apacrbrpaAbr po6or MaH[rryrqropbrHbrr{ (o3r'aJrbrcbr KesiHAe oHbrq 6yungapuuuq e3

MaccacblHaH ryuH4afirrnr nypaeri TapaJrraH A[HaMHKaJrbrr( xynreuenepAi ryciny xeHe
BlnyaJlltgalllas,ray. Manarryzrxrop I(o3raJlblcbl 6apslcstHga ap6ip 6ynn eginiq caJrMarbr MeH

nHepqr{cbrHurl ecepiues iruxi Kyrxrep MeH KepHeynepre yrrrbrpairgsr, air erep 6yr $arropnap Aypbrc
ecrepiruece, rIaMaAaH ruc ge$opnaa\vflra HeMece rinri icl:en urbrryra eneryi r,ryrrlltiu fll. taypennirl
JtcyMblcbtH u.ntu uauiude crcaryawbut J{aHe ebtnbtMu myrtrteutdau cepniudi ememiu crafim - on 6ytr
duuauuxanotq JtcyKmeMe mapeJtyrapuH ecenmey yutia nynde crcarya aHarumuKctJtang macindi eaua
ycbrHbtn r9oiluail, coHbweH ryamqp onapdu Hattmbr yattbtm pecrcmtiude 6atgatnayea crcaue mandayea
-vy.urciudirc 6epemiu uHmepaKmuemi 3D lrcyarrccn4uiltapdat da asipneeeu. Onrtr1 3eprrey xlMbrcbr
xer{icrircrir MaHr.r[yrsropJrapAbrrl 3D lrole.rrr.qeyiHe apHa-rrraH Maple nerisinaeri r{HHoBarIr4{Jru( recilAi
ycbrHaAbr. Byr recir po6or:orexHr{Kreprc MaHurryJrrropAbrq )KzlrrnbrJraHraH KoopAuHarrurapbrMeH

6ac6aprnarbrH ToJIbI( yrreJrrrreMAi rcounsroreprir uo4emaepai rqypyra lryurin4ir 6eperiH iurfopr4TMAep
uen 6ar4apraMaJrbr( (aMTaMacbrs ery4i eeipneygi (aMTHAbr t2]t3]. Ocu Nlllsrc ap(brJrbr ,{eypeH
MaHI,Irryn.f,TopAbIH 6lr(iJr )r(yMbrc quxni 6aprrclrn4a ep6ip MaHr{rryJr.rrropAbrq 6ybrHbrHbrrl 6apmr4
4mraaraprt yuiH repuey-aeQopMarlrq ArrarpaMMaJrapbrH )KeHe Ar{HaMr{Kiurbr( )KyrcreMe rapary
KapranapbrH )r€cayra r',rynaxin4ix 6epAi [4]. Fy-ir rr.ryrrarcinlirriq Marlbr3br sop: po6o'r (o3FaJrbrcbr resiHAe
6apnrr4 6yungap4rrr{ KepHey ryfiiu BrrcyaJrrrcarluflray ap(brJrbr xo6arayurnJrap Ke3 KeJrreH cerre iurxi
KYurep rtren ge$opMarlr,rjrnapAbr Ha(Tbr Kope aJraAbr x(eHe MaHHnyJrrTop 6emuercrepiuiU (a:Nerri
6epircriri MeH (ararrAbrFbrH ecerney xesiHAe FbrJrbrMr,r ueris4erreH ureuriu4ep 4a6ru4afi anaau [5].
I(rrc6arua afir(anra, leypenHiu Ar,rcceprarlnrcbr MaHr,rrryJrflrop Ar,rHaMnKacbrHa xar{a reopualtrq ryciuir
6epin 4aHa 4ofiuafi, HmmeHepJrepre HerypJrbrrrr ceuiuAi api rrlinrgi po6ororexnunaJrbrK xyfie.nep.li
xo6arayra uyrr.rxingix 6eperiH rparcruKanbr( rqypaJrAap )r(HbrHrbrrbru ycuHagu [6].

[eypeHuiq xyMbrcbrHbru 6iperefiniri ae coHrnaJrbrKrsr ecepri. On 4ecrypri CAD 6arAaplaualuK
)Kaca(TaMacbrHa HeMece craHAaprrbr po6ororexHprKzrJrbr4 MoAenbAey (ypaJrAaprrHa cyfienyaiu opHbrHa,
Maple MareMarvKnJrbr( ece[rey opracbrHbrq Kyarrbr rvryrrlxiu4imepiu rvryn4e xaqa epi Hpearunri
reciruen nafiAa"nanArt [7]. Maple xyfteciuiq cr.rMBoJrAbrK ecerrey naen 3D Bn3yaJrr,Barlu.a uyuriH4ircrepi
,{eypeHre po6orru4 MexaHH3MAepAi lroAemAey )KeHe rar4ay yuriu cup:r4rr CAD r{HTefpaurrf,cbrH lqzDKer

ernefirin 6ipryrac MoAeJrbAey opracbrH )r(acayra uyvrxin4ir 6epai [7].
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Maple opracbrHAa oJr po6or MaHanyr.sropJrapbrHbrH roJIbI( 3D lrogelr4epiH lq:pbln, oJIapAbIr{

(oai-"t""t" 6acqapy xeHe KilHeMarr,rKaJrbr( rreH AHHaMI,IKTuIIIK cl{narraMilIapblH ecenrey yuriH

xerinaipinreH irnropurMAepAi xq3ere acbrpAbr. Mrrca.ltrt, KuHeMarHKa yruin neqinen 6enrini ,{euaaur-
Xapreu6epr eticin x(oHe AnHaMnna yruiH pelryppeHTTir Hrrotou-3finep rerqeylepiH nafi4alaua
orbrpbrrr, ,{aypeH 6ec epxin4iK Aepe)Keci 6ap po6or KoJrbrHblr{ Typa no3I,IqI4tJIbI( KI{HeMarI{KacbIH ToJIIIK

ueurin, xyfie.ueri ap6ip 6yruHbrr{ xbrrrAaMAbr(rapbl MeH yAeyrlepiu ecenre4i [8]. OgaH refiiH ol po6or

Ko3ranbrcbr resiHre ocbr ecefireyJrepAir{ HerrlxerepiH ausyalv3a\rrs.ilay yurin apuafirt 6ar.4apaaMilIblK

ro4 esipnegi - 6y,tn ep6ip 6ysrH MeH KocbrJrbrcrbrr{ rcer{icrirre xanafi (o3raJrarblHblH, coHAafi-aK ep

6yun4arsr imci ryurrepaiu ep xoHrfnrypauus4a \anafi esreperiHiH repcere4i t9]t10]. Ey-n xaqa
aJrropHTMAep MeH 6ar4aluarraJrbrr( KaMTaMacbr3 ery irJIraI[ per MaHH[yJItrop Ko3raJIbIcbIHbIq Ha(TbI

3D nu:yalu3ar-u,r.flcbru xaHe oHbrrl 6yrru4apun4aFbl AI,IHaMHKaJIrI( xYKreMenep4iq rapanyblH HaKTbI

yaKbrr pexuuiH4e Kepcsry uyr'rxiHairin 6epai. M+slafi recil xorapbl AepexeAe xaqallrbll 6olrtn
ra6suaAu )r(eHe oJr 3eprr€y nen 6iniu 6epy ca-na-napu yuin x€r{a MyMKiH4irrep aIIraAbI: 6yn cryaeHtrep

MeH EH)KeHepJreprc 6yprnr rex a6crparrrbr reHreyJrep apKbrnbl rycin4ipinerin rypaeni po6orrrr4

Ko3p{urbrc reH xyKreMe q$runIcmpuu xepHexi Typ.le 6a4urayra uyurin4irc 6epeai. IllunrtnAa Aa'

,{eypeH eriplereu Maple neriginaeri crovfynrrop po6or MaHI,IrryJItropJIapbIHbIq KI,IHeMaTI{KacbI MeH

AHHaMr,rKacbrH 3eprTey xeHe oKbrry MaXciIrbIHIa enerrluiq rypni :eprxaH{UlapblHla, yHl{Bepcuterrepinge

xaHe oHepKecinrix xo6aray oprruruKraprnr.fa xeHineH (oJIAaHbInyu rcyrirryae [l0].

Eanra6afi Aeypenniq Arrcceprar[uJrbr4 3eprreyiniq ruurrrufi I(yHAbIJrbrrbI oHblq xorapbl AeHrefiAeri
)rarpnr.naHbrMAapbrMeH Ae AeJreJrAeHeAi. Onrnr Ph.D. xqMbIcbIHbIH nerisri ueruxelepi 6eaenai

xaJrLr(apaJrbr( perreH3r,r{JraHarbrn eri xypuarga xapnxrlit}IFan. EipiHrui Ma\ilIa - <Mauunynnmop

Kp3eanucuH )raHe mypa nnuquffibttg KuHertsmuxacuH 3D uodenudey anaopum*tiu )rcacay))

International Journal of Innovative Research and Scientific Studies xypHaJrbIHAa (Tou 8, J\b 3, 2025 xri'n)
xapHr( xopai. Byn Nypua.l Scopus AepeK(opbrHAa dpnenren xene Q2 caHarblHa xaraAbl [11]. Eyl
eq6erirue .{aypeH po6or KoJrbrHbrr{ 3D rrloAelraeyiHe apHarraH Herisri anrcparMAep MeH Maple
6araapravanrN x(aca(raMacbrH ycbrHAbr xene 6ec epriluir Aapexeci 6ap nrannrryn.xrop yuriu rypa
KgHeManilct ece6in ureuryli ropcerri [8]. EriHrui Ma(ana - <<MaHnrrylrrop 6yungapblHblr{ ueHurixri

MaccacbrHau ryuH,4afiruH TapaJraH Ar{HaMr{KurJrbr( )r(yKreMeJlepri raraay )KeHe oJIapAbI Ilnreparrueri
3D nor,nrrrorep'.nix uo4elbAepAe Bvrsyalflr3a\vrflray>> - Robotics (MDPI, 2025) art:.;' po6ororexuuxa

cirnacbnutarEr 6eaeaai xanbr(apaJrbr( xypHaJrAa )Kapvflnar'4sl [l2]. Byl rraa4ala MaHlarryuropAblrl

uenurirri xaccacbrHbt{ Tapurybr oHbrq K+pbrJrbrMbrHAarbl AI{HaMHKanbrK )IqxreMenepliq naft,qa 6orryltua

ranaft ecep ereriHin ran4ay apKbrJrbr xaqa 6arur alurbl, conqafi-aK ocbl x(YKreMeJlepAirl po6or
6yun4apu 6ofunma raparrybrH Kepcery yruiH rau'reparmsri r;a3yanu3a\HA eaicrepin enrig.qi I1]t4].
,{eypennin 3epnE}' )rq\,rbrcrapbrHbrrl ocbrHAafi 6eaenai x(ypHaJIAapAa )Kapnfl,Jral{ybl oHbIrI FrIJIrIMI'I

xlMhrcbrHbrr{ rorapbr ca[acbrH, TynHyc(anblfblH ]I(eHe bIK[aJrbIH aftKuu ropcere4i. Ph.D.
gepexeciHe yuincepriu ocrrnAaft )rorapbr .qeqrefi,qeri xapI4uIaHbIMAap ll€caybl cupeK re:Aecerin
xar4afi, 6pr {aypemrin ra6auAbrJrbrrbrH xeHe nH)Keuepnix FIIJIIIMHIITI tul,qblHrbl rue6in.qe 3eprrey
xyprisy xa6inerin :ane,r.refi ai.

Xere xeHe rceci6n rprbrraH aJlrlal1a, ues Earra6aft ,{eypeu MbIp3aHbIr{ seprreyrui periHAeri ylrini
4acuerrepiH epeKrne aran erninr releAi. JloypeHc TexnororusnrtK VHunepcureriuge ueuir{
xeremuiliriuuen srrceH onbrrl rbrJrbrMr{ raFbrJrbrMAaMacbl 6apltcuu4a ,{eypeu epAaftblM repeq oittruy

4a6ilerin, 6acrauarmu.suuH xeHe )Korapbr eq6ex ueAenueriu xopcerri. On 6is.qiq 3eprrey ro6rtuur{
rDKbrpaMac 6enirine re: afisa,rau, epinrecrepivren 6encenai KapbIM-KarbIHac x(acan, Maple MoAeJIbAey

opracbrnAarur er rexipn6eci-neu 6oliciu, coH4afi-a( 3eprxaHaMbl3Aa )Kar{a e4icrep.qi yJIKeH bIKbIJIacrIeH

yfipen4i.
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Men ecipece ,{eypeHnirl uecelelepai nreuryaeri ruurapualublJlbl( ra6insrine }I(eHe rexHIlKaJIbI(

KHbrHAbrKTapAbr eqcepyAeri 'ra6an4rrrurruna renri 6olAult MbIc[uIbI, 3D MoAeJIbAep MeH

cr4Mynrrlu.rrJrap MiHci3 xyMbrc icreyi yuriu rcypgeni Maple KoAbIH Ty3ery regisAeri eq6eri epeKlue ecep

KiurAbrpAbr. OHru{ TarbrJrbrMAaMacbr ore neruxeri emi: or reK e3 A}rcceprall[tcu 6ofiunura eleyli
imepineyre (or xerxisin (aHa qofir'rafi, coHbrMeH xa'rap 6isgiq 3eprrey ro6uHuq Ke3(apacblH reqefirreu
xrurbrKapaJrbr( fbrJrbrMa ErHTbrMaKracrbr(Tbr Aa surafirru. ,{eypeHHir{ Keci6l-uliti, arrrrutuu rininqeri
)Korapbr Aer{refiAeri KoMMyHHKarILr.flrbrK AarAbIJIapbI }I(eHe bIHTbIMa(TacrbIK pyxbl 6isairl
yHaBepcrlTerreri 6apura epinrecrepre ere xca(cbl ecep KaJrAbIp.urr. MeHiH eru KYMesina xo( - on

6olauraKra reurbrM )r(eHe HH)Kenep periuge ra6rtcru KHslvleriu x€nracrblpbllr, Ke3 KeJIreH 3eprrey

ro6srna HeMece xo6ara 3op ynec KocarblH 6olaAu.

I(oprrrun4ruaft xele, ueu Balra6aft.{aypen uuprauuq Alrcceprallnscblu xolre oHbII{ Qu;roco$nr
Aorffopbr (Ph.D.) gapexecine yruirnep;ririn rurruafiu bIKbIJracreH lxoHe eurKanAafi ryuencir
r(olAaf,urrn. OHuq eq6eri po6ororexnlrKa MeH MexaHHKzrrrBIIq xyftenepai uo4elr4ey caJIacbIHAarbI

xa:ipri rbrnbrM aeqreftin e4eyip ilrepilereris xar{a aH.urLITLtK,uIrt4 e4icrep ueH 6ar4apJlaMirnbll(

rgaJrrapAbr ycbrHaAbr. Ey-n .aucceprarrnrHbu{ yneci - nypaeni Typa KI{HeMarI{Ka ecenrepin ureuryaeH

6acran, po6or KonAapbrHAarbr Ar,rHaMr{KaJrbr( xcyKTeMerepAi nIasyarusa\usrayra x(eHe HeFYpnbIM

Kryincis api ruiu4i po6orrap,au xo6arayra AefiiH - epeKrrre xorapbl Aer{reftAe opbIHAaJIraH. ,{eypeH
osiHir{ rblnbrMr,r xaqarrrbrJrAbrrbr, TexHr,rKruru4 repe44iri xsne eniuliniri ap(bIJIbI AoKroprbl( Aape)Kere

Koftruartm 6apnrr4 TaJranrapAbr roJrbr( opbrHAan (asa Kofiuai, orapgan acblpa opbIHAaAbI. Men osru{
3eprrey )r(yMbrcrapbr po6ororexur,rKa r,rHlr(eHepnrcbr nreu 6inina 6epy canacunAa xahasArt( Aer{refiAe
ysa4 ueprirra4i ecep ({rJrAbrparbrnuna ceHinrairraiH. On Ph.D. gepexeciu romrKrafi rreJreHyre e6Aen

.rafirrK Aerr HbrK ceueuin.

Erep KocrrMrrra a(rapar Kiurer 6onca, naeninren eprciH 6afinaHblcyblr{bl34rr cypafirrarm. Eanra6afi

,{eypenuiq FbrJrbrMr4 )r(yMbrcbrH (apacrbrpraHrr puiu rqypnaerri Hovuter uylrenepiHe IIIrIH xcypeKteH

anFbrcbrMlbr 6inaipeuin xeHe oHbrr{ xapKbrH aKaAeMI,LflJIbl4 epi reci6u naanca6us 6acrafirunuH acblra
xyryger'liu.
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