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of the dissertation work by Arailym Nussibaliyeva «Development of an artificial
vision for robotic systems using M2M technologies» submitted for the degree of
Doctor of Philosophy (PhD) in the specialty 6D071900 «Radio engineering,
electronics, and telecommunicationsy

The dissertation was completed at the Non-profit Joint-stock Company
«Almaty Univetsity of Power Engineering and Telecommunications named after
Gumarbek Daukeev» at the Department of «Telecommunications Engineeringy.

During her studies, Nussibaliveva A. successfully completed all the tasks
required by the curriculum. She submitted all assignments on time and successfully
prepared a series of publications related to the topic she was developing.
Nussibaliyeva A. proved to be an active researcher and participant in international,
Kazakhstani, and university conferences, where the results she obtained were
presented and discussed. During the experimental work, Nussibaliyeva A.
demonstrated persistence and accuracy in organizing the experiments and the
subsequent processing of the results.

Doctoral candidate Nussibaliyeva A. underwent a scientific internship at the
University of Calabria, Italy, from November 6 to December 22, 2019. During the
internship, the doctoral candidate conducted a literature review of foreign sources
and collected materials for the first chapter of her dissertation. During the
mternship, the doctoral candidate demonstrated high self-organization and
responsibility, successfully completing the tasks set before her.

It is important to note that the work was carried out in an international
scientific environment, which allowed the author to exchange experience with
leading specialists and take into account current trends in the development of
robotics. This experience significantly enhanced the quality of the research and its
scientific value. One of the possible directions for further research is a more in-
depth analysis of the safety aspects of using M2M protocols in real-world
operational conditions. This is particularly important for improving the reliability
and data security in robotic systems.

The dissertation work of A. Nussibaliyeva on the development of artificial
vision for robotic systems is the result of many years of research. While working
on the dissertation topic, the researcher demonstrated herself as a fully matured
scientist and showed complete independence in selecting and solving scientific



problems.

The doctoral dissertation by A. Nussibaliyeva, titled « Development of an
artificial vision for robotic systems using M2M technologies» can be
recommended for defense and complies with the requirements of the "Rules for
Awarding Academic Degrees" established by the Committee for Quality
Assurance in Science and Higher Education of the Ministry of Science and Higher
Education of the Republic of Kazakhstan. The dissertation is worthy of conferring
the academic degree of Doctor of Philosophy (PhD) in the field of 6D071900 —
"Radio Engineering, Electronics, and Telecommunications."
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KAJIABPUM YHUBEPCUTETI

NHXXEHEPH S, MEXAHUKA, SHEPTETUKA YXOHE K¥PbIJIBIC
DAKYIJIBTETI

JKETEKILI ITIKIPI

6D071900 «PamrorexHuka, JJICKTPOHUKA JKOHE TEICKOMMYHHKAIUSIAPY
MaMaH/bIFbl OOMbIHIIA (rTocodus noxropsl (PhD) reiteiMu aapexcecin anyra
YCblHbUFaH  Apaiineiv - HycuGanueBausin «M2M  TeXHONOMMSCHL Herzinme
POOOTOTEXHMKANBIK  JKyHenep VINH  skacampi Kepyai kobamay»  arTel
JAHUCCEPTALUSITBIK JKYMBICHIHA.

Jluccepratmsibik  skymbic  «Fymap6ex HoykeeB arbinparsl  AJMars
SHEPreTHKa JKOHe OallaHBIC YHUBEPCUTETIN KOMMEPLUSTBIK €MEC aKIHOHEPIIiK
Korambinza «TenekoMMyHUKAIUSITBIK HHAKCHEpUs» KadeapacsiHna opsIHaaIIb.

Oky Oapniceinna A. HycuGanuesa OKy OarjapnamachH/la KapacThIPbLIFaH
OapJBIK  TamchpManapaBl  ¢oTTi  opeHaamel. O 0apibIK  TamchIpManapabl
YaKbITbIHIA TalCBIPALI JKOHE ©31 A3IpNEreH TAaKBIPHIIKA KATHICThI Oipkarap
HKAPHSTAHBIMIAPIBI COTTI JAlBIHAAIbL.

A. HycubanueBa e3in Gencenni 3EPTTEYLIl  KOHE  XalbIKApaJlbIK,
KA3aKCTAaH/BIK JKOHE YHUBEPCHTETTIK KOH(EpEHIusIapra KaThICYIIbl PETIHIE
TaHBITTEL,  OHJA O QIFaH HOTIKENED YCBIHBUIB JKOHE  TaNKbLIAHIIbL.
OKCIIEpUMEHTTIK KYMbIC GapbichiHga A. Hycubanuesa osxcnepumentrepmi
YHBIMIACTBIPY/Ia XIHE HOTHKENEPI KelfinneH eHzeyie TabaHIbLIbIK TI€H JQJKTI
KOpCETTI.

Jokropanr A. Hycubamea 2019 kbimmeiy 6 Kapamacel Men 22
KCJTOKCaHb! apanbiFbiga Mramusney Kamabpuil yuuBepcurerinme FhUTBIME
TarbulbIMJiamMaad oTTi. TarsuibiMaamanan OTy OaphICBIHIA JOKTOPAHT IMIETEiK
JCPEKKO3epre 9e0u MIONY KYPri3hli JKoHE o3 AMCCePTAMSACHLIHLIH  Gipinmi
Tapayblna Marepuanjap KuHakraraH OomarsiH. TarbiisiMIama Gapbichinma
JIOKTOPAHT ©31HE JKYKTEJIT¢H MIHICTTEP I COTTI OpBIHIa OTBIPBITI, KOFAphl O3/1iK
YUBIMIACTBIPY MEH JKayalkepIiIiKTi KOPCETTI.

AHNTA KTy KEpeK, JKYMBIC XalbIKAPAIbIK FHLIBIMH opTajia Kyprizuii, Oy
aBTOPFa KETCKIIl MaMaHOAapMEeH TaKipuOe anMacyra JkoHe poOOTOTEXHHMKAHBIH
AaMybIHIAFbI 3aMaHayy OeTajbICTap/Ibl ECKEPYTe MYMKIHAIK Gep/i. Byn TKipHuOe
3CPTTEY CallaChlH JKOHE OHBIH FBLILIMU KYHIBUIBIFBIH aMTapIIbIKTal apTTHIPIBbI.
Opnan aprel 3eprTeyiepain bIKTAMA GarbITTapbiHbIH, Gipi MAKIATaHYABH HAKTHI
Karainapeinaa M2M xarramanapsia naianay Kayirci3girinin acnekTiiepin
HCFYPIILIM TEPEH Taijay Oosbin Tabbimansl By ocipece poOOTTaHIBIPHLIFAH



Kylenepaer: AEpEKTEpAlH CEHIMALIIT MEH KayilCi3AiriH apTTeipy YINIH aca
MaHpI3bI.

A. HycubanueBaHblH JUCCEPTALMMIBIK KYMBICHI  pOOOTOTEXHUKAIBIK,
Kylenep YuIiH KacaHAbl KepyJhl acayJbl 3€pTTE€yNe KON KbUIFbl E€HOCKTIH
HaTIOKeC1 0o Tabbutansl. Juccepraumsa TakbIpbIObIHIA KYMBIC ICTEreH Ke3[e
I3JICHYII ©31H TOJbIK JKETUITEH FalbiM pETIHAE KOPCETTI JKJHE FhUIBIMUA
MacesieNepi TaHaay MEH Memy/ae TOJbIK AepOeCcTiK TaHbITTHL.

A. HycubammeBa «M2M TEeXHONOTHSACH HETI3IHAE POOOTOTEXHUKAIBIK
Kyllenep yimiH kacaHAbl KepyJdi jkoOajay» TakbIpbIObIHIA OpPBIHIAFaH
JOKTOPJIBIK JHCCEPTAlMACBIH KOpFayra YcbiHyFa Oonansl >koHe Kazakcran
PecnyOiukacbinblH, FhUtbiM 5KOHE KOFapsl OUIIM MHHUCTPJIIIHIH TbUIBIM KIHE
JKOrapbl OUTIM calachIHAArbl caraHbl KaMTaMachl3 €Ty KOMUTETIHIH «F bUibIMuU
mopexenep Oepy epekelepiHiH» TajanTtapbiHa cofikec kenemi. 6D071900-
«PamMoTeXHHMKA, DJICKTPOHMKA JKOHE TEICKOMMYHUKALMAIAP»  MAaMaH/bIFbI
OoibiHIma Gunocedust gokrops! Feutbivu (PhD) napexecin Gepyre naibik.
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Anmatel Kanacel, Kazakcrau Pecnybnukacel, skupipma  skerimmi Kapama exi MBbIH
JKUBIPMa TOPTIHIII KB,

MoTiH-KyKaTTH aFBUIBIN TiTiHeH Ka3aK TijtiHe ayaapelrybl bip>kaHOBTEIH ekimiMen
04.12.2014 spinrsr Ne 003 «Aynapma ici» ceprudukarhina coiikec «Enjoy Servicey KK,
ayJlapMa areHTTIriIMEH OpLIHAAJIFAH, OKili bupxanos Aiamac Bonaryae,, BCH
920916350701. Mexken xaiipl: AIMAaTEH Kanacel, AGait xemeci, 115A, oduc
217.Tenedpon: +7 778 279 9507. E-mail: almaty@enjoyservice kz

Konbr:_p'y A\.A,Jpr\%( CucSf J/;/,e 2ok HOLoTYa N

Anmang Kanacel, Kasakcran Pecmy6nukackr, JKUBIPMA OKETIHINI Kapamia eKi MBIH
JKUBIPMa TOPTIHIIN JKBLI,

Men, bonkebaes Meip3aranmii KypmanGaitynei, AIMaTEl KaJlaChIHBIH HoTapuycsl, KP
ominer MumuCTpiirinin 07 Mambp 2008 KBUII Oepinren Ne 0001124 nuuensus
HETI31H/IE, MCHIH KAaTBICYBIMIA JKACAIFAH «Enjoy Service» XK oxini Bupxanos Aamac
BoaaTy bIHBIN  KOMBIHBIH  TYHMHYCKATBIFBIH KyanaHIbIpaMbid. OKINOiH Jkeke 6ach
AHBIKTAJIIBI, OHBIH SpPEKeT KAOLIETTLIIr JKoHe eKilnerTiri, comaii-ax «Enjoy Service»
KK kyKpIK Kabinerriniri TEKCEPUIII.

\  No 7449 risinimue Tipkenren.
¥ Tomenxi: 1957 renre.
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