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Bridgeport

Office of the Executive Vice President
Research and Economic Development

16 May 2019

Zaure Rakisheva
Dissertation Council

Re:  Saltanat Zhilkibayeva
Dissertation Research

To whom 1t may concermn,

Saltanat Zhilkibayeva’s work deals with developing a method to determine the internal forces of
manipulators and mechanism during their operation. Her work provides an analytical
methodology to determine these forces as the manipulator joints move. This model uses discrete
modelling techniques to distribute the mass and the forces accurately. The dynamic equations of
equilibrium for the discrete model of the elements and the hinged and rigid joints are formulated
and analyzed. This system was simulated in MAPLE to observe the internal forces and stress on
the linkages. Defining and analyzing a discrete model when compared to lumped parameters is a
distinctive advantage of this method. This work provides a holistic analysis for the internal
structure of a given manipulator linkages and can help in the selection of better materials for
building manipulators and mechanisms.

Her work contributes significantly to the state of the art in modeling and analyzing internal
forces of mechanisms and manipulators in operations and exhibits significant intellectual merit
and broader impact within the discipline of designing for optimal performance of mechanisms
and robotic manipulators.

In my opinion, the research carried out by Saltanat Zhilkibayeva fulfills all requirements for
obtaining the Ph.D. degree and I highly recommend her Ph.D. thesis for defense.

Sincerely,

~ . Jebh

Tarek M. Sobh, Ph.D., P.E.
Executive Vice President for Research and Economic Development

and Dean, College of Engineering, Business and Education
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YHUBEPCUTET BPUJUKIIOPTA

Oduc UcnosinurensHoro Buue-I1pe3unaenra

HayuHble UccieJOBaHUS U DKOHOMHUYECKOE Pa3BUTHE

16 mast 2019 rona

3aype Pakuiiena

JlucceprallHOHHBIH COBET
KacarenpHo: Canranart KujikuOaeBoM

JluccepraumoHHas padbora

BceM 3aHHTEPECOBAHHBIM JIMLIAM,

Juccepraunonnas pabora JKunkubaesor CanraHaT mnocBsilieHa pa3paboTKe MeToja
OMpEeAE/ICHHs BHYTPEHHHX CHJI MaHMMYJIATOPOB U MEXAHU3MOB MNpH UX QyHKUHOHMpoBaHWHU. Ee pabora
[MPEAOCTABIAET AHAIMTHYECKYIO METOAOJIOTHIO U1 OMNpPEAEsICHUS 3THX CHJI MPH JABHXKEHHUH 3BEHLEB
MaHUIyaATOpa. JlaHHas MOJAE€ns HCMOJAB3YET METOAbl JAUCKPETHOIO MOJAECIMPOBAHMA JIS TOYHOIO
pacripefesieHuss Maccel U cuia. ChopmynupoBaHbl U TPOAHATU3UPOBAHbI JWHAMHYECKHE YpPaBHEHHS
paBHOBECHUS IJI JAMCKPETHOM MOAENAM 3JIEMEHTOB M LUIAPHUPHBIX M JKECTKUX coeauHeHUH. JlaHHasd
cucrema Obuta cmonenupoBada B MAPLE nna HaOnmroneHus 3a BHYTPEHHHMH CHJIaMH M Harpy3koiM B
3BeHbAX. OrmnpeaeseHHe W aHaaW3 [AWCKPETHOW MOJEIM I10 CPaBHEHHID C COCPEAOTOYECHHBIMH
MapamMeTpamMy SBJISETCSH OTIMYMTEJAbHBIM IMPEUMMYLLECTBOM JAHHOrO MeTroja. DTa pabora obecrieyruBaeT
LICJIOCTHBIH aHaJIM3 BHYTPEHHHMX VCHWIMH JaHHOTO MAaHMITYJIATOpPA U MOXKET MOMOYb B BLIOOpE JIYUIIHX
MaTepHaJIOB IS CO3aHUd MAHHUMYISTOPOB U MEXAHU3MOB.

JlanHas paOota sABASETCH CYUIECTBEHHBIM BKJIAAOM B YPOBEHb TEXHHUYECKOrO pPa3BHTHS
MOJICJIMPOBAHHMSA M aHaiW3a BHYTPEHHUX CHJI MEXaHUM3MOB WU MAHUMYJATOPOB B OKCIUTyaTallMH M
JICMOHCTPHPYET 3HAYMTENBHYIO HMHTE/UIEKTYaJIbHYIO LIEHHOCTh M 0o0Jiee LIMPOKOE BJIMSAHHE B paMKax

JUCUMIUTHHBI MPOEKTHPOBaHMA /IS ONTUMAJIbHOM pabdOThl MEXaHM3MOB M POOOTH3UPOBAHHBIX
MaHHUITYJISTOPOB.

[lo-moemy wmuenuro, HayuHas pabora JKuikubaeBoii CanTaHaT COOTBETCTBYET BCEM
TpeOOBaHHMAM K MOJIYy4EHHIO cTeneHu Aoktopa dunocobun (Ph.D) u s pekoMeHayr0 BBIABHHYTH €€

JIUCCEPTALIMOHHYIO padOTy Ha 3alIHUTY.

HMckpenne Bai,

/TIOANUCH/

Tapek M.Co0x, Ph.D, npodeccop nHxeHepuu

McrioTHUTEIbHBIN BULIE-TIPE3UACHT MO HAy4YHbIM paboTaM ¥ 3KOHOMHYECKOMY Pa3BUTHIO

JlekaH, DaKynbTeT HHXKEHEepUH, bu3Hec U 0Opa3oBaHue
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lekcr-miepeBoy HOOKYMEHT C AQHIVIMMCKOrO SI3bIKA HA PYCCKHMHM SI3BIK  BBINIOJIHEH

nepeBoAYMKOM HOpamoBoit AlirepuMm bepukOaeBHOM, ropoa AmMarthl, ABaAlLaTh IIEpBOE Mas

/

JABC TbhICAYHM ACBATHAALATOI'O I'O1d.

[Toamuce: Y4V I59 87 p' '

Pecnybimmka Kazaxcran, ropoa AJmMarel, ABaJllaTh I[€pBO€ Mas JIB€ THICAYHU

NeBsITHaAaroro roga. A, AceuiOekoBa JKasupa AMHPEKOBHA, HOTApHyC ropoja AJIMarThI,

NEUCTBYIOIIUHA  Ha

OcCHOBaHHMH rocyaapcTBeHHOM JjuneH3ud NeQ001830, BrlgaHHOM
MunucrepctBoM moctHimEH Pecnyonuku Kazaxcran ot 27.04.2004 roma, CBHIETEIBCTBYIO
MOJUIMHHOCTh MOANHCH, CIACJaHHOM H3BECTHBIM MHE IlepeBOAUYMKOM MOpainoBoit Alrepum
bepukOaeBHOM, KOTOpas COBEpII€HAa B MOEM MPUCYTCTBHHM. JIMYHOCTHL €€ yCTaHOBJIEHA,

JIEECIIOCOOHOCTh MPOBEPEHA.
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