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The dissertation submitted by Muratbek K. Kudaibergenov addresses a timely and
scientifically significant problem at the intersection of geodesy, geoecology, and
geoinformation technologies. Specifically, the research investigates the geodetic
basis for geoecological zoning of territories according to the risk posed by
gravitational processes — a matter of particular importance in the context of
ongoing climate change and escalating anthropogenic pressures.

The relevance of the topic is convincingly established. The author demonstrates that
mountainous regions such as the Talgar River basin in the Almaty Region are
characterized by complex geomorphological conditions, high seismicity, and
pronounced susceptibility to landslide activity. Against this backdrop, the
development of scientifically rigorous approaches to hazard assessment and
territorial zoning is essential for environmental safety and sustainable land
management.

The dissertation is distinguished by a high scientific and methodological standard.
The author adopts an integrated approach that combines modern geodetic methods,
GNSS observations, unmanned aerial vehicle (UAV) photogrammetry, satellite
imagery (Sentinel-1 and Sentinel-2), and geoinformation technologies. The
incorporation of artificial neural networks for hazardous zone classification
considerably enhances both the analytical depth and the practical value of the study.

The scientific novelty of the research resides in the development of a
comprehensive methodology for geoecological zoning of the Talgar River basin,
achieved through the integration of geodetic, satellite, geoecological, and
geoengineering data. The author advances an original approach to the long-term
analysis of gravitational processes using spatial-temporal datasets, enabling more
precise identification of hazardous zones and more accurate assessment of their
dynamics.



The study's objectives and tasks are clearly formulated and fully achieved. The
author has carried out a detailed analysis of the terrain's morphometric parameters,
produced a geoecological zoning map, established a geodetic control network
referenced to the international ITRF system, and evaluated the spatial-temporal
dynamics of gravitational processes.

The research methodology is well justified and appropriate to the tasks set. The
combined use of InSAR techniques, UAV-based surveys, statistical analysis
(including Pearson correlation), and neural network modelling ensures the
reliability and validity of the findings. Metrological standards meet contemporary
requirements, and all measurements were conducted using certified high-precision
instrumentation.

The practical significance of the dissertation is substantial. The results apply to
environmental monitoring, territorial planning, risk assessment, and the design of
preventive measures to mitigate the impact of hazardous natural processes. The
proposed methodology is also transferable to other regions with comparable natural
conditions.

The theoretical contribution of the work lies in advancing methods for geodetic
support of geoecological zoning and in refining approaches to the assessment of
hazardous terranes through the integration of geospatial data and modern analytical
tools.

The principal propositions submitted for defense are well substantiated and are
supported by the results obtained. The dissertation's conclusions follow logically
and correspond directly to the stated objectives.

The research findings have been published in reputable international peer-reviewed
Journals, including Q1-ranked outlets, attesting to the scientific quality and
international relevance of the work.

The dissertation is well structured, clearly written, and satisfies the requirements for
a doctoral thesis. The author demonstrates a high degree of professional
competence, research independence, and the capacity to address complex scientific
problems.

Conclusion

The dissertation by Muratbek K. Kudaibergenov, entitled "Geodetic Substantiation
of Geoecological Zoning of a Territory According to the Degree of Hazard of
Gravitational Processes", constitutes a complete and original scientific work that
fulfils all requirements for a doctoral thesis. The author is fully deserving of the
award of the degree of Doctor of Philosophy (PhD) in the educational program
"6D071100 — Geodesy".
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MPOPECCOPBLI CAMY3J1 B. MYKACA TAPATNbIHAH
PELUEH3UANAHODBI

KypnantepreHoB Mypatbek yCbiHFaH guccepTauus reofdesnsi, reoakonorus
XOHEe reoaknapatTblk TEXHOMOrusnap TOfFbICbIHAAFbl ©3eKTi api FbifbiMY
TypFblAa@H MaHbI3gbl MacCeneHi kapacTtblpagbl. ATan anTkaHga, 3epTrey
ayMarblHAafbl rpaBUTaLUANbIK YAEPICTEPAIH TyblHAATATLIH Kayin AeHreniHe
Kapal reo3konorusnblKk ayaaH4acTbipydblH  reogesuanslk  Herisgepi
3eptTeyre OarbiTTanFaH. byn macene Kasipri KNMMMaTtTbiH ©3repyi sHe
aHTPOMOreHAiK XXYKTEMEHIH apTybl XafaanbiHAa epeKkle MaHbl3fFa ne.

TakblpbINTblK ©3eKTiNiri ceHiMai TypAe pAenengenai. AsTop AnmaThbl
obnbicbiHAarel Tanfap e3eHi anabbl CUAKTLI Taynbl aiMakTapabiH Kypaen
reoMopdonoruaAnbIK XafpannapbiMeH, XOFapbl cencMuKanbIk
BencenginiriMeH >sHe KeWKIHAIK yAepicTepre >ofapbl 6GenimainiriveH
cunatTanatbiHbiH kepceTeni. Ocbl Typfblaa Kayin-katepai ©aranay meH
aymakrapgbl ayAaHaacTbipyAblH FobIMU HerisaenreH TecingepiH asipney,
KopliafaH opTa KayincisgiriH KamTamachbi3a €Ty XeHE Xep pecypcTapbiH
TypakTbl 6ackapy YyLUiH aca MaHbI3bl.

Oucceptaumsa  XKofapbl  FbINbIMWA  XXeHE  8AicTeMenik  AeHrenimex
epekweneHeni. ABTOp 3amaHayu reogesvsnblk ogictepai, GNSS
GakbinaynapbiH, YLWKbIWCHIZ YWy annapattapbl (¥¥A) HerisiHgeri
choTorpammeTpuaHbI, CNYTHUKTIK TycCipinimaepai (Sentinel-1 xeHe Sentinel-
2), coHpai-ak reoaknapaTtTblk TexHonoruanapgbl OipiKTipeTiH KelieHai
Tacinai kongaHaabl. KayinTi anmakrapabl XiKTey YLWiH XacaHabl HEMPOHAbIK
Xeninepai eHrisy 3epTTeyaiH aHanuTukanblk TepeHairiH Ae, npakTukanbik
MaHbI3abINbIFbIH Aa eAayip apTTbhipagbl.

3epTTeyaiH FblNbIMK XaHanbiFbl reoAe3NANbIK, CMYTHUKTIK, F€03KONOrMANbIK
XaHe reouHxxeHepnik gepekrepai bipikTipy apkbinsl Tanfap e3eHi anabbiHbiH
reo3KoNorAnbIK ayaaHAacTbipybiHbiH KelweH4i aAaicTeMECiH a3ipneyae
kepiHic Tabagbl. ABTOpP  KEHICTIKTIK-yakbITTblK OEPEeKTep  HerisiHae
rpaBuTaunanblK yaepicTepal y3ak mepsimgi tangayablH Oiperen TeciniH
ycbiHaabl, Oyn kayinTi anmakTapabl HefyprbiM Aan arKkblHOayfa XeHe
onapablH AMHamukacblH aanipek baranayfa MymkiHAik Sepea,.



3epTTeydiH MakcaThl MeH MIHOETTEPi HaKTbl TYXKbIPbIMAANFaH oHe
TOMbIKTal  opbiHAanFaH. ABTop kep BenepiHi MOPOMETPUANBIK
napameTpriepiHe  >kaH-KakTbl  Tangay O Kyprisin, reo3KONornAnbIK
AyAaHAacTelpy  kapTacbiH e3ipnereH, xaneikapansblk ITRF  xyiieciHe
BalinaHraH reopeananbiK Tipek XeniciH KypFaH, CoHAawn-ak rpaBuTauUsnbIK
YAEPICTEPAIH KEHICTIKTIK-yaKbITTbIK AMHAaMUKAChIH BafFanaraH.

3epTTey sAiCTEMEC XKaKChbl HEr3AenreH xaHe KoWblnfFaH MiHAETTepre TonbIK
caukec kenegi. INSAR TexHonoruAanapbiH, ¥¥A HerisiHgeri Tycipinimaepai,
cratucTukanelk Tanaayasl (CoHblH iwiHae MupcoH KOPPEnAUUACHIH) XKaHe
HEMPOHAbIK Xeninik Moaensaeyai keweHai KonAaHy anbiHfaH HaTumkenepai
CeHiMAiniri MeH fenairiH kaMTamacol3 eTegi. MeTponorusanblk KamTamacsi3
€Ty 3amaHayn TananTapfa cail, Gapnblk enweynep ceptudukaTTanfa
XKOFapbl ASNAIKTI Kypanaap apKbirbl XyprisinreH.

AvccepTaumaHbif  NpakTUKanblk  MaHbI3abinbifb Xofapbl.  3epTTey
HeTKenepi KoplafaH opTaHbl MOHUTOPUHITEY, ayMaKTbIK xocnapnay,
Toyekenaepai baranay xeHe kayinTi Taburu yaepicrepain acepiH asanTyra
GafbiTTanfaH anabiH any LapanapbiH 83ipneyae KkonaaHbinybl MYMKIH.
¥CbIHbINFaH eaicteme ykcac TabuFu xaraaitnapbl Gap 6acka eHiprnepre ge
Bevimaen kongaHyra MyMKiHAik 6epeg,.

KYMbICTBIH ~ TEOPMANBIK  YNeci  reoaKonorusnbIk ayfaHgacTbipyabl
FEOAE3NANDBIK KAaMTamachl3 eTy 84ICTepiH XeTinaipyae XeHe reokeH|CTIKTIK
ACPEKTEP MEeH 3amaHayu aHanuTukanblk Kypangapgbl GipikTipy apkbimbi
KayinTi aymaktapapl 6aranay TecinaepiH HakTbinayaa KepiHic Tabaap!.

Kopfayfa yCbiHbINFaH HEri3ri TyXblpbiMAAP XeTKiMiKTi AeHrenae Herizpenrex
KOHE  anblHFaH  HeTWXenepmeH  genenaeHreH. [uccepTauusiHblH
KOPbITbIHABINAPbI Norukanblk TypfblgaH Gipi3ai eHe KonbinfFaH MakcaTTap
MEH MiHAeTTepre Tonblk Calikec kenepi.

3epTTey HaTuxenepi xanbikapanblk Gegengi peLeH3nsanaHaTbiH FbinbiMy
KypHanhapaa, coHblH iwiHAe Q1 kBaptuniHe KipeTiH BacbinbiMpgapga
KapuanasraH, Oyn XKYMbICTbIH fbiMbIMW  AEHreli MeH Xanbslikapanslk
MaHbI3AbINbIFbIH Aanenaens,.

AnccepTalnsiHbi KypbinbiMbl Xxyieni, Ma3MyHbl TYCIHIKTI api TananTtapra
cail pscimpenreH. ABTOpP >Ofapbl Kaci6u KY3bIPETTINIKTI, FbifbiMY
AEPOECTIKTI  XeHe Kypaeni FbibiMu mMacenenepai wewy kabineTiH
kepceTeai.

KopbITbiHABLI

KynanbepreHos Mypat6ekTiH «pasuTaumsnbik yAepicTepdin kayinTinik
AeHreni  GolbiHWa  aymakTbl reoskonoruanbiK - ayaaHaacTelpyablH




I HEr3z sci» TaKblpblObIHAAFL AUCCEPTALNACH! AOKTOPNBIK
pRFa KOMbINaTbiH Gaprblk TanantapFa TomblK Xayan BepeTiH,
2pi Gipereii fbinbiMu XKYMbIC Gonbin Tabbinagbl. ABTOP

Teoneans» Ginim Gepy Garaapnamacs! 60AbIHWLA dunocopus

>h.D) AspexeciH anyfa TonblK nanblk.
FHINbIMUA KeHecLi:

B. Mykaca
4510-VopK WTaThbiHbIA MEeMeKeTTik yHUBEPCUTETI

KopluaFaH opTa fbifbIMbl XSHE OpMaH LWiapyaLUbINbiFbl KOMneaxXi
ATKapyLLbl BULE-NPE3NAEHT XSHE NPOPEKTOp

Bpait Xonn, 206-kabuHeT, PopecTpu [paiiB keweci, 1
Cupakbioc k., Hblo-Viopk wratsi, 13210, AKL -




