September 8, 2025

To: Al-Farabi Kazakh National University
Almaty, Kazakhstan

Dear Members of the Dissertation Committee:

| am writing to offer my strongest and unequivocal recommendation in support of Mr. Dauren Baltabay and to
fully endorse the awarding of the Ph.D. degree for his doctoral dissertation, “Investigation of Distributed
Dynamic Loads Induced by the Self-Mass of Manipulator Links and Their Visualization on Interactive 3D
Computer Models.” In my capacity as President of Lawrence Technological University and as Dauren’s external
Ph.D. advisor, | have had the privilege of supervising and collaborating with Dauren on his research. | 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 internal forces and
stresses induced by its weight and inertia, which can lead to excessive deformation or even failure if not
properly accounted for[1]. What makes Dauren’s work truly groundbreaking is that he not only provides a
novel analytical framework to calculate these dynamic load distributions, but he also creates interactive 3D
visualizations to observe and analyze them in real time. His research proposes an innovative Maple-based
approach to 3D modeling of spatial manipulators, developing algorithms and software that allow roboticists to
construct full three-dimensional computer models controlled by the manipulator’s generalized
coordinates[2][3]. 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
manipulator’s entire operating cycle[4]. This capability is of profound significance: by visualizing the stress
state of 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 relying on conventional CAD software or
standard robotics simulation tools, he harnessed the powerful Maple mathematical computing environment in
a creative new way[7]. Maple’s capabilities for symbolic computation and 3D visualization allowed Dauren to
develop an integrated modeling environment that does not require external CAD integration to simulate and
analyze robotic mechanisms[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 joint
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 motion 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
publication record. Key results from his Ph.D. work have already been published in two peer-reviewed
international journals of high repute. The first paper, “Creation of an Algorithm for the 3D Modeling of
Manipulator Motion and Forward Positional Kinematics,” was published in the International Journal of
Innovative Research and Scientific Studies (Vol. 8, No. 3, 2025), a Scopus-indexed Q2 journal[11]. In this work,
Dauren presented the foundational algorithms and Maple software for 3D robot arm modeling and
demonstrated the solution of forward kinematics for a 5-DoF manipulator[8]. The second paper, “Analysis of
Distributed Dynamic Loads Induced by the Own Mass of Manipulator Links and Their Visualization on
Interactive 3D Computer Models,” was published in Robotics (MDPI, 2025), a well-known international journal
in the field[12]. This article broke new ground by analyzing how a manipulator’s own mass distribution leads
to dynamic loads throughout its structure and by introducing interactive visualization methods to map these
loads across the robot’s links[1][4]. The appearance of Dauren’s research in these respected journals speaks to
its rigor, originality, and impact. It is exceptional for 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, | wish to highlight Dauren Baltabay’s exemplary qualities as a researcher.
During his research internship 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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| 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. | have no doubt that he will continue to excel 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 Baltabay’s 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. | am confident that his research will have a lasting global impact on robotics
engineering and education. It is my absolute conviction that he fully deserves to be awarded the Ph.D.

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

Sincerely,

{7 et

Tarek M. Sobh, Ph.D., P.E.
President, Lawrence Technological University
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Kimre: On-®apabu areiHnarsl Kazak YITTBIK YHUBEPCUTETI
Anmarel, KazakcTan

Kypmertri {uccepranusijibIK KeHec MyleJiepi,

Men, Banara6aii [{oypeH MbIp3aHbl OapbiHIIA JKOHE CO3CI3 KONl OTHIPHIN, OHBIH JOKTOPIBIK
JUCCepTalMsChl « Manunynamop OybiHOAPBIHLIY 63 MACCACLIHAH MYbIHOAUMbIH MAapaNean OUHAMUKATbIK
JicykmemenepOi  3epmmey  JcoHe  01Apovl  unmepaxkmuemi 3D xomnwviomepnik  mooenvoepoe
suzyanuzayusnay» TakbIpplObl OoiibiHIIA ¢uiocopus gokropsl (Ph.D.) reuibIMEH gopekeciH Oepy
JKeHIHAeri memimai ToJbIK KoamaiTeHEIMAEL OinpipeMiH. JloypeHc TeXHONOrusIblK YHUBEPCUTETiHIH
NPe3U/IEHTi JXoHe J[oypeHHiH IIeTemnaiK FhUIBIMH JKETEeKIUiCi peTiHAe MEH OHBIH 3€PTTey JXYMBICHIH
Hakpuian, Oipre >KYMBIC icTey KypMeTiHe He GoimpiM. MeH TONBIK CeHiMMEH aiiTa ajaMbIH: OHBIH
JMCCePTALMSUIBIK €HOETI epeKIlle FhUIBIMH TEePeHMiKKe, aliphIKIa KaHAIIBUIABIKKA JKoHE POOOTOTEXHUKA
MEH MEeXaHUKaJbIK JXyHesnepai xxobaay cananapblHa aiiTapiabplkTai skahaHIbIK MaHBI3Fa He.

JlaypeHHIH quccepTalusIIbIK XKYMBICH pOOOTOTEXHHKA CallaChIHAAFHI ipreii xoHe Kypeli MaceleNepaiH
OipiH KapacTblpagsl — pOOOT MaHHUITYISTOPHIHBIH KO3FAJBICHI Ke3iHAe OHBIH OyBIHOApBIHBIH 63
MaccachlHaH TYBIHIAHTHIH KYpAeJdi TapajfaH [IHHAMHKAJIBIK JKYKTeMeJepldi TYCiHy JKoHe
BU3yalM3alysaay. MaHHUIMynaTop KO3Fajibichl OapbichiHOa opOip OyblH e3iHIH caJMarsl MeH
MHEpPLUACBIHBIH OCEepiHeH illKi KyIUTep MEH KepHeyiepre YIIbIpalpl, an erep Oyl ¢akropnap Aypbic
ecKepinmece, amMaaaH ThIC AedopMalUsra HeMece TilTi icTeH wWbIFyFa okenyi MyMkiH [1]. Jaypenniy
JHCYMBICULIH UWbIH MIHIHOE JICAHAULLLL JiCOHE EbLIbIMU MYPEblOaH CepniHii ememin Jcaim — on 6y
OUHAMUKANILIK JICYKIEMe MAapanylapbli ecenmey YuliH Mynoe JdcaHa AaHANUMUKANbIK Macindi eana
YCoiHbIN KOUMAT, COHbIMEH Kamap Onapobl HAKMbl YaKbl pexcuminoe Oaxuliay2a JcaHe mandayed
MyMKIHOIK Gepemin unmepaxmuemi 3D eusyanuzayusnapov: 0a a3ipnezen. OHBIH 3€pTTEY MKYMBICHI
KEHICTIKTiK MaHuIynsTopiaapasiH 3D Monensaeyine apHanraH Maple HerisiHaeri ”HHOBaUUSIIBIK TOCUIII
ycelHagel. byn Tocin  poGOTOTEXHHKTEpre MAaHHWIYJISATOPABIH JKaNbUIaHFaH KOOpAWHATaIapbIMEeH
OackapbUIaThIH TOJBIK YLIOIIEMAI KOMIIBIOTEPIIiK MOAENBAEPAi KYpyFa MYMKiHAIK OepeTiH anropurMaep
MeH Oarzmapnamanblk KaMramachlid eryni osipmeyni kamtupbl [2][3]. Ocer >kymbic apkbuisl JloypeH
MaHHUIMYJISTOPABIH OyKinm >KyMmbic IMKIi OGapbicbiHOa opOip MaHMITYJIATOPABIH OYyBIHBIHBIH OapiibiK
KHAMajapbl YIIiH KepHey-AedopmMamusi gHarpamMMajapblH JXOHE IWHAMHKAIIBIK JXYKTEME Tapajy
KapTaJlapblH Jkacayra MyMKiHIik Oepai [4]. Byn MyMKiHIOIKTIH MaHBI3BI 30p: poOOT KO3FaJIBICHI Ke3iHjIe
GapnelK OybIHAApABIH KepHey KYHiH BH3yanu3alysuiay apKbUIbl skoOanaylupuiap Ke3 KeJIreH CoTTe illiKi
KylITep MeH JedopManysuiapAbl HAaKThl Kepe ajlafbl JKOHE MaHHIYJIATOp OeNLIeKTepiHiH KaXeTTi
OepikTiri MeH KaTaHIBIFBIH ecenTey Ke3iHIe FhUIBIMH HeTi3deNreH menriMaep Kabbuimait amamer [S].
Keickama aiiTkanzaa, JloypeHHIH quccepTaluschl MAaHUITY/IATOP JHHAMHKACBHIHA JKaHa TEOPHSUIBIK TYCiHIK
Oepin KaHa KoiMaii, HH)KEHepJiepre HEFYPJBbIM ceHiMAi api THIMAI PoGOTOTEXHHKAJIBIK XKyieaepai
xobanayFa MYMKiHIIK OepeTiH MpaKTHKaJIBIK Kypaiaap KUbIHTHIFBIH YChIHAIBI [6].

JloypeHHIH >XyMBICBIHBIH Gipereiiniri ne coHmanbKTel ocepimi. On moctypiai CAD Garmapiamalisik
JKacaKTaMachlHa HEMece CTaHAAapTThl POOOTOTEXHHUKAIBIK MOAENBACY KypaigapblHa CYHeHYNiH OpHbIHA,
Maple MmareMaTHKaJbIK €CEeNTey OpTAChIHBIH KyaTThl MYMKIiHAIKTEpPiH MYJIAE >KaHa opi KpeaTwsTi
TociIMeH maigananael [7]. Maple xyiteciHiH cuMBONIbIK ecentey MeH 3D Bu3yanu3alis MYMKiHAIKTEpi
JloypeHre poOOTTBIK MEXaHU3MAEPi MOIENbCY XKOHe Tajaay YIIiH ceIpTKel CAD UHTErpalHsCchiH KaeT
eTHeiTiH 6ipTyTac MoIenbaey OpTachlH Xacayra MyMKiHAik Gepai [7].
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Maple opracklHga O POGOT MAHWIYJISTOPNAPHIHBIH TOMBIK 3D MonenbAepiH Kypsil, OJapIblH
KO3FANbICHIH 0acKapy >KOHe KHMHEMATHKAJbIK MeH [IMHAMHKAIBIK CHIATTaMaapbiH ecenTey YIUiH
KETUIAIPINTeH aArOpUTMIEPI XKy3ere achlpabl. MbIcaiibl, KHHEMATHKa YIIIiH KeHiHeH Genrini JleHaBuT-
XaprenGepr omiciH jkoHe JMHAMMKA YIUiH peKyppeHTTik HbroTon-Oliniep TeHmeylepiH naiinanana
oTeIpein, Jlaypen Gec epkiHaik nopexeci 6ap poOOT KOJBIHBIH Typa MOSULHUIBIK KHHEMATHKACHIH TOJIBIK
wewir, sKy#eaeri ap6ip GybIHHBIH KbUTIaAMIBIKTApsl MEH yaey/epin ecenteni [8]. Onan kelin o podor
KO3FATBICHI Ke3iHAe OChl ecenTeylepliH HOTMKeNepiH BU3yaln3alysiay YIIiH apHalibl Garmapiamalibik
Kol a3ipiaeni — 6ya opbip OyslH MeH KOCHUIBICTBIH KEHICTiKTe Kajall KO3FalaTblHBIH, COHIAH-aK op
GybIHIaFbl iKi KymTepaiH op KoH(urypaumsga Kamad esreperinin kepcereni [9][10]. by xama
aJIrOpHTMEep MeH GaFaapiamMaibiK KaMTaMachl3 €Ty aJiFall PeT MaHUITYJISTOP KO3FaJIbICBIHBIH HAKTBI
3D BH3yalM3aLUMACEIH JK3HE OHBIH OybIHIAPbIHAAFbl JHHAMHUKAIBIK JKYKTEMENEPAIH TapalyblH HaKTHI
YaKpIT peKHMiHIE KepceTy MymkiHairin Gepmi. Mynnmaif Tocin jKoFapel J9pexesie KaHAIUBUT GOMbIN
TaGBLIAIBI XKOHE O 3epTTey MeH Oinim Gepy cananapsl YIIiH XaHa MYMKiHAIKTep amasr: Gy1 CTyACHTTEp
MEH HHXeHeplepre OypelH Tek abCTpaKTThl TEHHeylIep apKbLIBl TYCIHMipineTiH Kypaeni poGOTTBHIK
KO3FIBIC MEH JKYKTeMe KyObLibiCTapsiH KepHeki Typae Gakpuiayra MyMmkiHmik Gepeni. LlbiHbiHIa na,
Jloypen asipieren Maple Herisinaeri cumyasTop po6OT MaHHITYJIATOPIAPbIHBIH KHHEMATHUKACkl MEH
JMHAMHUKACBIH 3ePTTey XKOHE OKBITY MaKCaThiHIa SJIEMHIH TYpJIi 3epTXaHalaphIHIa, yHUBEPCUTETTEPiHAE
JoHEe OHEPKACINTIK sk00asay OpTalbIKTaphiHia KeHiHeH KOoIIaHbLTyhl KyTimyne [10].

Banrabaii JloypeHHIH JUCCEpTALMAIBIK 3ePTTEYiHiH FHUIBIMH KYHABLIBIFBI OHBIH JKOFapbl J€Hrekueri
KapUATaHBIMIAphIMEH Je josenfeneni. Ombin Ph.D. >KYMEICHIHBIH Herisri HoTwkenepi Oenenni
XaneIKapaiblK DPEeLEH3UJIAHAThIH eKi JKypHanga skapusiaHfaH. bipimmi Makana - «Manunynamop
KO32QTBICHIH  JICoHe Mypa NOSUYUANblK Kunemamukacein 3D modenvoey anzopummin  okcacay» -
International Journal of Innovative Research and Scientific Studies sxypHansazaa (Tom 8, Ne 3, 2025 »xbur)
Xapslk Kepai. Byl skypHan Scopus JepeKKOpbIHAA TipkeareH jkoHe Q2 caHarbiHa >karajpl [11]. byn
enberinze JlaypeH poGOT KombiHBIH 3D MozenbaeyiHe apHanFaH Herisri anroputmaep meH Maple
GaraapiaMansik JKACaKTaMachlH YCHIHABI JKoHe Oec epKiHIik Japexeci 6ap MaHWMyISTOp YIUiH Typa
KkuHeMaTHxa ecebin memyni kepcerti [8]. Exinui makana — «MaHHITyIATOp GybIHAAPBIHBIH MEHLIIKTI
MaccachiHaH TYBIHIAWTBIH TapajlFaH JMHAMHUKAIBIK JKYKTEMENepi Tajinay >KOHe ojlapiibl HHTEPaKTHUBTI
3D xoMmBROTEpIiK MoAeNbAepAe Busyarusauusiiay» — Robotics (MDPI, 2025) artel poGoTOTEXHHKA
cajachiHaarsl Oeleli XalbIKapalblK >KypHainaa kapusnanael [12]. byn Makana MaHUIYISATOPABIH
MEHIIIKTI MacCachIHBIH Tapalybl OHBIH KYPBUIBIMBIHAFb! JMHAMUKAJIBIK XKYKTeMeNepin naina GomysiHa
Kanaii acep eTeTiHiH Tanjay apKbUIBI JKaHa OAaFbIT AIUTBI, COHJal-aK OCBI JKYKTeMeNepAiH pobor
GyblHIapsl GoiibiHIIA TapATybIH KOPCeTy YIIIH HHTEPaKTHMBTI BM3yanmsalus oficTepin edrismi [1](4].
JloypeHHiH 3epTTey KYMBICTAphIHBIH OChIHAAl Oenenai >KypHajugapAa >kapusilaHybl OHBIH FBIIBIMU
JKYMBICHIHBIH OFaphl CANAaChiH, TYNHYCKAJBIFBIH JKOHe BIKNAJBIH alikelH kepcereni. Ph.D.
JopekeciHe YMITKepAiH OCHIHJAM JKOFapbl AEHTeHIeri jkapusiaHbIMIAp jKacaybl CHPEK Ke3[eCeTiH
xkarzai, 6y1 Jlsypensin TaGaHIBUIBIFBIH JKOHE HHXCHEDIIK FBUIBIMHBIH alblHFbl IIEOiHIE 3epTTey
XKYprizy KabineTis aanenienni.

JKeke skoHe Kacibu TypreiaaH anranaa, MeH banrtabaii [loypeH MbIp3aHBIH 3€pTTEyNNi peTiHaeri y/rini
KacueTTepiH epekmie aran oTkiM Kenexai. JloypeHc TeXHONOTMSNIBIK YHMBEPCHTETIHAE MEHIH
JKETEKIIUTINiIMMEH STKeH OHBIH FHUIBIMH TarbUTbIMAamachl GapbickiHAa JloypeH opaailbiM TepeH oiinay
KabineTiH, 6acTaMaIIBLIABIFBIH JKOHE JKOFaphl eHOeK MaaeHueTiH kepceTti. Ou 6i3iH 3epTTey TOOBIHBIH
axkplpamac GetiriHe Tes aimaniel, spinTectepiMeH OenceHai KapbIM-KaTblHac xkacar, Maple mozxensaey
OpTachIHAFbI 63 TIKipHbeciMeH Geicim, CoHfal-aK 3epTXaHaMbI3/1a )KaHa 9ICTepi YJIKEH BIKbLIACIIEH
y¥peHzi.
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Men ocipece JloypeHHiH Mocesenepai WIelIyAeri MIBIFApMAlIBUIBIK KaGileTiHe >OHE TEXHHKAIBIK
KMBIHABIKTApbl €HCepyderi TabaHIBUIBIFBIHA TOHTI OomapiM — Mbicansl, 3D Mogmensaep MeH
CHMYALMANAp MiHCI3 )KyMbIc icTeyi yuin kypaeni Maple konbiH Ty3eTy kesiHzeri eHOeri epekiie acep
KaambIpasl. OHBIH TaFbUIBIMIAMACHl ©Te HOTHIKEN OTTi: Ol TeK 63 JMCCepTalMsAChl GOHbIHIIA ereyi
inrepineyre ko skeTKi3in KaHa KoiMaii, COHbIMEH Karap 6i3/liH 3epTTey TOOBIHBIH KO3KapachlH KEHEHTKEH
XaJIBIKAPANTBIK FBUTBIME BIHTBIMAKTACTBIKTBI [a HBIFAUTTHL. JIoypeHHiH KoCiGHIIiri, aFbUTIBIH TiMiHAeT
JKOFapbl  JIeHreiiieri KOMMYHHKAUMSUIBIK — JaFfbLTapel JKOHE  BIHTBIMAKTACTBIK  PyXbl  Gi3ftiH
YHHBEpCUTETTEri Gapia apimTecTepre ©Te JXKaKChl ocep KauablpAabl. MeHiH el KYMOHIM JKOK — O
fonamakTa FaabIM JKOHE MHXKEHEp peTiHAe TaObICThl KbI3METIH JXAJFacTBIPBI, KE3 KEJIreH 3eprrey
ToOBIHA HEMece Kobara 30p yJiec KocaTblH O0onafpl.

KopsiTsiHABLIaM Kene, MeH BaaraGaii JoypeH MbIP3aHbIH AHCCEPTANUACHIH %IHE OHBIH (uirocodus
noktopsl (Ph.D.) mopexecine yMIiTKepuiiriH MbIHAMBI BIKBLIACIECH KOHE eMIKAHAAH KYMOHCI3
KoazaiimbiH. OHBIH eHOeri poGOTOTEXHHKA MEH MEXaHWKAJbIK JyHenepli MoIeNbey CalachiHIarbl
Ka3ipri FRUTBIM JIEHTeldiH emoyip inrepiieTeTiH >kaHa aHAIUTHKANBIK ONicTep MeH Oarmapiamalibik
Kypanaapabl YChIHaABl. Byl JuccepTauysHBIH Yiieci — KypAeni Typa KMHEMAaTHKa €CENTePiH WIeyIeH
Gactan, po6OT KOJIapbIHIAFhl JWHAMHKAIBIK JKYKTEMENIepi BM3yalnM3alusiayFa J>XOHE HEFYpIIbIM
Kayincis opi THiMII poGoTTapasl sxkobanayra JeHiH — epeKIle XKOFaphl JeHreiae opblHaairad. JlaypeH
©3iHiH FBUIBIMM JKAHAUIBUIIABIFbI, TEXHUKAIBIK TEPEHMIr! JKOHEe OHIMAUIINT apKpUIbl JOKTODPJBIK ASpEKere
KOMBLIaThIH GapiibIK TaJarTap/bl TOJBIK OPBIHAAN KaHa KoWMaii, onapiaH aceipa opbIHAaAsl. MeH OHBIH
3epTTey JKYMBICTaphl POOOTOTEXHHKA HHXKEHepHAchl MeH OimiM Gepy canackinia kahaHIBIK JeHrenne
y3aK Mep3imMai acep KajimeiparsiHbiHa ceHiMAIMiH. On Ph.D. mapesxecin ToabikTaii mejenyre abneH
JalbIK AeN HbIK CeHeMiH.

Erep KOCHIMINA aKmapar KakeT Goica, MeHIMEH epKiH OaiinaHbICYBIHBI3BI CypakMblH. bantabaii
JIoypeHHIH FBUIBIMA XKYMBICBIH KapacThIPFaHbl YIIIH KYPMETTi KOMUTET MYIIEJIEPiHE IIBIH JKYPEKTEH
anFBICBIMIBI GLIIIpEMiH JKOHE OHBIH XKAPKBIH aKaJeMUSUIBIK opi koci6u MaHCaObIH 0acTalTBIHBIH achlra
KYTyZAEMiH.

Kypmernes,

/Konwt/
Tapex M. Cobx, Ph.D., P.E.
JloypeHc TeXHONOTHSIBIK YHUBEPCUTETIHIH MPE3UICHTI
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