Foreign scientific consultant’s review

on dissertation (Thesis) “Improving normative documents in the field of technical
regulation of the service sector”’, made by Aigerim Yesmaganbetova and submitted for
degree of Doctor of Philosophy (PhD) in the specialty “6D073200-Standardization and
certification (by industry)”

1. Justification of the relevance of work performed, its significance for modern science
and practice. The global community in recent decades has experienced profound
transformation of land administration systems, driven by digitalization of economy and
transition to spatial management of territories. International Federation of Surveyors (FIG), as
well as Technical Committee ISO/TC 211 “Geographical Information/Geomatics” have
developed reference models for unification of cadastral data, among which ISO 19152:2012
“Land Administration Domain Model (LADM)” standard has the key position. However,
adapting this standard to national legal and technological conditions in countries with
developing market economy, including Kazakhstan, still remains as an unresolved issue.
Dissertation of Aigerim Yesmaganbetova is targeted to eliminate these shortcomings. The
relevance of the research is determined by need to align the national system of technical
regulation and standardization in the field of national real property cadastre with international
requirements. Specific importance of reseach has been attached by Resolution No.269 (March
28, 2023) of the Government of Republic of Kazakhstan, which identifies the integration of
separate cadastres into single information system as one of the strategic objectives of digital
transformation. Therefore, the subject-matter of dissertation has not only scientific but also high
practical value for implementation of national policy in the field of spatial data in Kazakhstan.
2. Key scientific and methodological principles. Aigerim Yesmaganbetova used wide range
of theoretical sources, including results of foreign researchers in the field of cadastral
systems, land administration, and technical regulation. The methodological framework includes
general scientific methods (analysis, synthesis, and system-structural approach) and
specialized methods of standardization, mathematical modeling, and formalization.
The use of mathematical logic predicates to verify the model ensures the reliability of the
results obtained. The information base consisted of regulatory and legal acts of the Republic
of Kazakhstan, information from foreign organizations, governmental statistic authorities, as
well as results of author’s monitoring.

3. Scientific results obtained by doctoral student and their validity. In process of research
there were obtained scientific results, which have novelty and practical significance. In the area
of fundamental research mathematical model of cadastral information for interaction of various
information resources was developed. The model, obtained using predicates of mathematical
logic allows to formalize and optimize information flows in the cadastral system. This result
has theoretical value for development of scientific background in spatial management of
territories. In the field of applied research, the expanded process flow for generation of models
of 3D real property objects has been developed with adaptation for conditions of the Republic
of Kazakhstan. The scheme covers the full cycle of processing of spatial data - from collection
to visualization, as well as specifies requirements for data accuracy and quality.
The most significant practical result is the draft of national standard ST RK ISO
“Geographical information. Domain Model of Land Administration”, which has been
developed on the basis of harmonization of international standard ISO 19152:2012 “Land
Administration Domain Model (LADM)” with legislation and cadastral practice of Kazakhstan.
Additionally, methodological recommendations for implementation of standard of activities



defining the stages, timeframes, and responsible authorities for its implementation have been
developed.

The validity of the obtained results has been confirmed by correctness of methods applied,
depth of the analysis, as well as by successful its implementation in activities of branch of
Almaty Department of Land Cadastre.

4. Structural and substantive integrity of the dissertation. The dissertation has logical
structure of the research. It consists of an introduction, four sections, conclusion, list of
references, and appendices. The first section analyzes current state of cadastral systems in
Kazakhstan and abroad. Second section defines the object, subject, and methods of the study.
Third section describes the development of mathematical model and technological scheme of
3D cadastral system. Fourth section presents the applied results — the draft of standard, plan of
activities and methodological recommendations. Such structure reflects the consistent
movement from theoretical analysis to practical solutions.

5. Personal contribution of the author in research, the scope of the research. Personal
contribution of the author is decisive. Aigerim Yesmaganbetova conducted independently
the comparative analysis of cadastral systems in 15 countries, developed mathematical model
and process flow diagram, prepared draft of national standard, as well as compiled an action
plan and methodological recommendations. The scope of research performed is significant:

e over 110 scientific sources were analyzed;

e results of research have been implemented in production activities, which are confirmed
by relevant documents;

e cleven scientific papers have been published on the research topic, including two articles
in journals indexed in Scopus, three articles in KKSON publications, as well as draft of
standard and methodological recommendations.

6. Research skills of author and her acquired experience in scientific research methods.

During research period, Aigerim Yesmaganbetova proved herself to be an

established, independent researcher. She demonstrated an ability to formulate scientific
problems, select appropriate methods for solving them, and bring the results to practical
implementation. Particularly noteworthy is researcher’s experience in field of harmonization of
international and national standards, which is demanded skill in modern science and practice.
7. Conclusion. Research performed by Aigerim Yesmaganbetova is completed,
independently conducted research, containing solution of current scientific and practical issue
— improving of regulatory documents in field of technical regulation of cadastral
activities based on harmonization with international standard ISO 19152:2012 “Land
Administration Domain Model (LADM)”. Scientific novelty and practical significance of the
results obtained are beyond doubt.

Taking into account the above facts, I have come to the conclusion that presented dissertation
“Improving normative documents in the field of technical regulation of the service sector” is
completed scientific work and meets all modern requirements.
Recommendation: after successful presentation [ recommend grant to Aigerim
Yesmaganbetova scientific degree - Doctor of Philosophy (PhD) in the specialty
“6D073200-Standardization and certification (by industry)”.
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Atirepum  EcmaranGertosamsin ~ 6D073200 - «CranpmapTTay — KoHE
cepruduxarTay (cananap GoibIHINA)» MaMaHABIFbl DONbIHIIA bunocopua TOKTOPbI
(PhD) nmepesxecin any yumin yesinpuirad «Kprsmer kepceTy OOMBIHIIA TEXHUKATBIK
perTey canachlia HOPMETHBTIK KyKaTTapibl KETUIAIpY» TAKbIPBIObIHAAFbI
JUCCEPTALMATIBIK HKYMBbIChIHA

WETEJMIK FHIJILIMA KEHECIHIHIH MIKIPT

1. OpbIHAAIFAH KYMBICTBIH @3eKTiJIiriH, OHBIH Ka3ipri FbLIBIM MeH
Toskipube ymIiH MaHBI3ABLIBIFBIH Herisaey. CoHFbl OHXXBUIIBIKTApAA SIIEMIIK
KOFAMOACTBIK 3SKOHOMMKAHB! LMQpIaHIbIpy KOHE ayMaKTap/bl KEHICTIKTIK
GackapyFa Kellly Ca/jjapblHaH JKeprulikti Oackapy JKyHenepiHiH  TepeH
TpaHcoOpMalUACEH GacTas Kelryne. XaublKapallblK Ieole3ucTep denepauusncyl
(FIG), conpaii-ax ISO/TC 211 « Ieorpagusislk aknapat/['eoMaTHKa» TeXHHKATBIK
KOMHMTETi Ka{acTpIBIK AepeKTepiAi Oipi3ieHAipydiH OSTAIOHIBIK MOJIeIILaepiy
o3ipneni, onapabi iminage 1SO 19152:2012 «Land Administration Domain Model
(LADM)» cramgapThl KLITTIK OpbIHFa He. JlereuMeH, Oyl CTaHIAPTTHI
KATBIITACY Bl HAPBIK YKOHOMUKACH! Gap enaepain (onbiH imiHAe Ka3akcTaHHbIH)
VIITTHIK KYKBIKTBIK JKOHE TEXHOIOTHSIIBIK XKaFainapsiHa GedimMaey oIl KYHTe el
HlemiIMeres Macene 6onbII  Kaibim OTeIp. Afirepum EcmaranGetoBaHsIH
IUCCEPTALIMACKH OCHI OJIKBUILIKTHI KOKFa OaFbITTaIFaH.

3epTTeyJiH ©3€KTIMN MeMISKeTTIK IKBULKBIMAHTBIH MYJIIK  KaJacTphl
canachlHAAFbl YITTBIK TEXHHKAIbIK pETTEY JKOHE CTaHAapTTay KyheciH
Xa/bIKapalblK  TamamTapra CoKec KeNTipy —KaKeTTUINMeH —adKpIHIATaLb!.
JKyMbicka epeknie MaHbI3IbIIBIKTEL KasakcTan Pecirybmikacs: Ykimetinin 2023
JKBUIFBI 28 Haypei3aarel Ne 269 kaybicel Gepefii, OHIA IIAIBIPAHKb Ka1acTpiapibl
GipblHFail aKmapaTTBIK KeHicTikke G6ipikTipy LHQPIBIK TpaHchopMaLMIHbIH
CTpaTerdsiiibIK MiHgeTTepiHiH 6ipl peTiHae alKbIHIAIFaH. Ocpl1aiiiia, JuccepTarms
TaKpIpblObl  Ka3aKCTAHHBIH KEHICTIKTIK JAepeKTep CanachiHAarbl MEMIIEKETTIiK
cascaThlH iCKe achlpy YIUIH FBUIBIMM FaHa €MeC, COHBIMEH KaTap KOFaphbl
NPAKTHKANBIK KYHIBUILIKKA Ke.

2. Herisri FBIILIVM  JKOHE ONICHAMAIBIK  epexenep. AHrepum
EcMmaranfeToBa KafacTpibIK Kydenep, KeprimikTi Oackapy *XoHE TEXHHKANBIK
peTTey CalachlHIaFbl IIETEeSJIK FaabIMAApAbIH enfekTepiH Koca alFaHla, KeH
ayKBIM/IBI TEOPHSIIBIK AepeKkesaepre cyHeH . OmicHaMaJIbIK 0a3a JKaJIlbl FhLIBIMK
omictepmi (Tanmay, CHHTeE3, KyHesiK-KYpBUTBIMIBIK TOCLJI) JKOHE CTaHJIapTTay,
MaTeMaTHKaJBIK Mojenbaey MeH (opmanu3anusiayibH apHaiibl 9icTepiH
KamMTHAbl. Mogenbxi BepuHuKaiManay YIIH —MaTeMaTHKAIIBIK JIOTUKAHBIH
peauKaTTapbiH KONIAHY allbIHFaH HOTYDKENEep/iH CeHIMAUITIH KaMTaMachl3 eTeql.
AxnaparTelk O@3anbl  KasakcraH Pecmy6n1uKachIHBIH HopMaTHgTiK—WKMKTUK
aKTiaepi, MeTes K YHAsIMAPIBIH MaTepHallaphl, MEMJIEKETTIK CTaTHCTHKa
JepeKTepi, COHaM-aK aBTOPIBIH KeKe MOHUTOPHHTHIH HOTHKeNepl Kypasbl.

3. AJIFaH FBUILIMH HOTHIKENEp JKOHE ONAPABLIH "erizgijiri. 3eprTrey
GapbICHIH/IA JKAHAIBIFbl MEH DPAKTHKAJIBIK MaHBI3[IBUIBIFBI Hap FBLTBIMH HITHAEIED
anemoel.  QyH/aMeHTaNpl  3epTreyiep camachinaa  OpTYpT aKrmapaTThIK
pecypcTapIbliH ©3apa 1C-KUMbLIbI YLIIH KafacTpIIbIK aKnapaTThiH MaTeMaTHKATLIK



MoJieN 93ipaeHi. MaTeMaTUKabIK TOTHKAHBIH MTPEIUKATTapbiH KOJIAaHy apKbl/bl
aJbIHFAH  MOZENh  KajJacTpibIK  JKYHeIeri  akmaparThlKk  aFbIHAap/bl
popManmsanuanayra KoHe OHTaWNaHABIpyFa MyMKiHIiK Oepemi. Byn HoTwxe
ayMakTaplbl KeHICTIKTIK (ackapy/iblH FBUIBIMH HEri3fiepiH JAMBITy YIOiH
TEOPUSIBIK KVHIIBUTBIKKA HeE.

Konpanbanut  3eprreynep canachinna Kaszakctan —Pecmy6amkachinbig
JKarlaliapbiHa OeHIMIEeNIreH JKbUUKBIMAHTBIH  MyNiK  oObekTinepinin 3D-
MOJENbIAEPIH KalbIITACTEIPY IbIH KEHEHTIITEH TEXHOIOTHANIBIK CXEMAaChl 331pIeH .
Cxema KeHICTIKTIK AepeKTepli KWHAYIaH BU3yalu3alMsiayra AeHiHTI TOJBIK
UHUKIABl KaMTHIbI, COHIAW-aK ACPEeKTEepPHAIH ASNOIrT MEH camachblHa KOMBIIATHIH
TananTap/Abl Oenrinefizi. EH MaHbBI3A6l NpakTHKaNbIK HaTHXKE — 1SO 19152:2012
«Land Administration Domain Model (LADM)» XanblKapaiblK CTaHAdPTHIH
Ka3akcTaHHBIH 3aHHaMacEIMEH JKOHE KaJaCTpIIBIK ToipubeciMeH yiinecTipy
Herizinge o3ipnenren KP CT MCO «"eorpadusnsix akmapat. JKep pecypcrapsid
6acKapy cajlachlHJaFbl aKnapaTrThlE MOJENIb» YJTTBIK CTaHAAPTBIHBIH XKOGackl.
CoHBIMEH KaTap, CTaHAapTThl eHri3yiH Ke3eHaepin, Mep3iMIepiH jKoHe KayarThl
OPBIHIAYMIbLIAPEIH aHKBIHAAWTEIH OICTEMENIK YChIHBICTAD o3ipJaeHMl. AJIbIHFaH
HOTWKENEPAIH  HETI3IINiri  KOJJ@HBUIFAH  SMICTEPAiH  IYPBICTBIFBIMEH,
TajAaylapAbeld TE€PEeH/IrIMeH, COHJlai-aK oJjapAblH AJiMaThl KajlachiHbIH ep
KaaacTpsel 6acKapMach! (PHITMATIBEIHBEIH KbI3METIHE CATTI €HTi3iayiMeH pacTanaisbl.

4. ,[[nccep'rauﬂmlbm KYPBLILIMIABIK KOHE€ MAaAZMYHABIK TYTACTBIFEbI.
JyccepTalMsiHBIH KYPBITBIMBL JIOTHKATBIK TYPFBIAaH DYPhIC KypacTeIpblirad. Ol
Kipicesied, TepT OeliMHEH, KODLITBIHIABIAAH, oj4e6HeTTep Ti3iMiHEH iKoHe
KoCcBIMIIanapAaan Typanel. bipiHmi 6eniM KazakctaH MeH mier engepaeri
KaJacCTPJbIK KYHENEep/iH Ka3ipri kargalblH Tangayra apHamFaH. Exiamn Gesmim
3epTTEYAIH OOBEKTICIH, MoHIH oHe oficTepiH alkpHmaiapl. YuiHmi 6esim
MaTeMAaTHKAJIBIK MOJENb MeH 3[)-KkallacTpABIH TEXHOIOTUSLITBIK CXeMAaChIH a3ipiey/Ii
cumatTaiabl. TepTiHmi denriMae KonaHballbl HOTHIKeNEp — CTaHIapT K00ackl, ic-
KHMBIJI KapTachl JKOHE 9JICTEMEINIK YCBIHBIMAAP YCBIHBUIFaH. MyHIalH KYpbUIbIM
TEOPHUANBIK TanjaylaH MNpakTHKaJIbK IHelliMIepre AediHrl MoWeKTl KO3FalbICThbl
KepceTei.

S. JIOKTOpaHTTBLIH 3epTTeyre KOCKaH KeKe YyJeci, 3eprrey KeJjemi.
ABTOpJBIH KeKe yieci wiemrymi Gonein Tabbutanel. Alirepum Ecmaranberosa o3
OetiHme 15 enziy KalacTpibik sKyilelepiHe calpICTBIpMalibl Tajjay MHKYprisii.
MaTeMaTUKAJIBIK MOJIE)lb MEH TEXHOJIOIHSAIBIK CXEMaHEI 93ipie/ii, YITTBIK CTaHapT
#Ko0achklH madeHAansl, COHJaW-akK iC-KMMBLI KapTackl MeH 9IICTeMeNiK
YCBIHBIMIAPABI KYpacThipiibl. OpbIHJEFaH JKYMBICTBIH KeleMi aiTapJIbIKTaMu:

- 110-naH ac1aM FBUIBIMU JEPEKKO3EP TAldaHbI,

- 3epTTey HOTHIKENEP! OHMIPICTIK KbI3METKe eHri3ini, 6yl THiCTI KyKaTTapMeH
pacTaiansl;

- 3epTTey TakbIpbiGhl GolibinmIa |1 FBUTBIME KYMbIC, OHBIH iMIiHAE Scopus-Ta
MHJEKCTeNeTiH KypHangapua 2 wmaxaga, KP  biniM KSHe FBUIBIM CanackiH
KaMTaMachi3 €Ty KOMHTeTi GachUibIMIapblHIa 3 Maxaja, COHJan-ak CTaHAapT
#00ackl MEH 9iCcTEMENIK YCHIHBIMAAD JKapUATaH/IbL.

6. JIoOKTOpaHTTBIH 3epTTeylli peTiHaeri camachl, FbLIBIMH 3€pTTEY
amicTepiHeH anFan ToxipuOeci. JiccepTalUsIBIK AKYMBICTBI OpbIHAAY OaphIChIH/1a
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AvirepuM EcMaran6eTosa 3iH KalbiITaCKaH, Aephec 3epTTey il PETIHIE NepoeTT
On rFeUIBIME TIpoOieMaNapibl TYIKBIPBIMAAY, ONapAbl WISHIYAIH THICTI 2MCTepis
TaHOAYy JKOHE HOTWKENEepZl TPaKTUKaIbIK €HIi3y CaTbhiChbiHa JAcHIH XeTEizy
KabineTiH kepceTTi. 3epTTeyLIiHIH XaJbIKapalblK #oHE YITTHIK CTaHAapTTapibl
yHlecTipy canachlHAa aliFaH TakipuOeci epekiie Hazap ayjapyFra JadbiK, Oy
3aMaHayH FhUIBIM MEH NpaKTHKada CYPaHbICKa M€ KY3BIPETTLIIK OOBIIT TabbIIa/ kL.

7. KopbIThiHABL. AlirepuM EcMaranGeToBaHBIH OpbIHAAFaH JUCCEPTANMSAIEIK
JKYMBICBI  ©3€KTI FBUILIMH-ITPAKTHKANBIK MCEJIeHIH IIelliMIH KaMTHTbIH —
xansikapanslk [SO 19152:2012 «Land Administration Domain Model (LADM)»
CTaHAApPTBIMEH VHIeCTipy HEeri3iHae KamacTpJiBIK KbI3METTI TeXHHUKAIBIK PETTEY
calachlHIarel HOPMATHBTIK KY3KaTTapIbl XKeTULIIpy — asgKTajlFaH, e3iHAIK 3epTTey
6ombin TabbuTanEl. ANBIHFAH HOTHKENEPIIH FRIIBIMU JKaHAIBIFBI MEH IMPAaKTHKAJIBIK
MaHBI3IBUILIFBI KYMaH TYABIPMaRIbI.

JKorapbiaa aThUIFaHIap/Ibl €CKepe OTHIPBIN, YCBIHBUIBIN OThIpFaH «Kpismer
KepceTy OOWBIHIIA TEXHHKAILIK DeTTEY CanachiHIa HOPMATUBTIK KYXKaTTaplIbl
KETUIIIpY» MUCCEPTAlMAChl asKTalraH FhUIBIMU JKYMbIC OOJBIN TabblIaabl KoHE
OapibIK 3aMaHayy TananTapra CoMKec Keaeal e caHaiMBIH.

¥ CBIHBIC: COTTI KOopraynaH kekin A#repwm Ecmaranberoara «6D073200 —
CraHpapTTay kKeHe cepTHqmkaTTay (cananap Go#biHIIE)» MaMaHIBIFE 0oHbIHIIA
(punocodus noxropst (PhD) epexecin Gepyai yeuiHamsin.

IleTenaik reINBIME KeHecHli,

D.F.4., JlaTBUsl @Mip Typasbl FhIILIM

KOHE TEXHOJIOTHANAD YHHUBEPCHTETIHIH

KypMeTTi mpoheccopsl B.INapmosa
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