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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets it
apart from other research databases. The inclusion of News of NAS RK. Series of geology
and technical sciences in the Emerging Sources Citation Index demonstrates our dedication
to providing the most relevant and influential content of geology and engineering sciences
to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6edendi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonozuu u
MeXHUYecKux Hayk» ol npunsm 015 unoexcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvbheuue2o npuHAmMUs
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MEeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



BAC PEJJAKTOP

YKYPBIHOB Mypar JKypbIHy./IbI, XUMHUS FBUIBIMIAPEIHBIH TOKTOPSL, mpodeccop, KP YFA akanemuri, PKB
«Kazakcran Pecriyonukacel YTtk FouibiM akagemusicbinbiay npesuaenti, AK «/1.B. Cokonbekuii aTbIHIaFbI
OTBIH, KaTaJli3 JKOHE MICKTPOXUMHS HHCTUTYTHIHBIH» 0ac IupekTopsl (AnMarsl, Kazakcran), https://www.scopus.
com/authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

BAC PEJAKTOP/IbIH OPBIHBACAPDI:

OBCA/IBIKOB Bakpir Hopikbaiiyibl, TexHHKa FbUIBIMAAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akagemuri, A.b. bexrypoB aTelHmarsl XUMHS FBUIBIMAApPBI HHCTHTYTHL, (AnMarsl, Kasaxcran), https:/www.
scopus.com/authid/detail.uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

PEJAKIIUS AJTIKACBI:

OBCOMETOB Mouic Kyasicyabl (6ac  peaakTopiblH — OpbIHOAcapbl), I€ONOTHs-MUHEPAIOTUst
FBUIBIMIAPBIHBIH JOKTOPEI, mpodeccop, KP ¥YFA akamemuri, Y.M. Axmencadun atemparsl I'maporeomorus
JKOHE TEOdKOJIOTUsSI MHCTUTYTHIHBIH JupekTopsl, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.
uri?authorld=56955769200, https://www.webofscience.com/wos/author/record/1937883

7KOJITAEB I'epoii KoJrraiiyJibl, reonorusi-MIHHEPAIOryst FRITBIMAAPBIHBIH TOKTOPHI, ipodeccop, KP YFA
KypMeTTi axazemuri, (Ammarsl, Kasakcran), https:/www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

CHOY J[Ipumen, PhD, xaysivmpacteipeurran mpodeccop, HeOpacka yruBepcureriniy Cy FhUIBIMIaphI
3epTxaHacbiHblH  aupekropel,  (HeOpacka  mrarer, — AKIH),  https://www.scopus.com/authid/detail.
uri?authorld=7103259215, https://www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, Xep Typassl rpuibiMaap OemiMiHIH METPOTIOrHs JKOHE Maiaansl Kazdamap
KeH OPBIHIApHI CallaCBIHIAFEI 3epTTeyNIepiHiy jxerekurici, Taburu Tapux Mypakaitsl, (Jlonnon, ¥isiopuranus),
https://www.scopus.com/authid/detail.uri?authorld=55883084800,  https://www.webofscience.com/wos/author/
record/1048681

MNAH®WJIOB Muxaua bBopucoBny, TexHHKAa FBUIBIMIAPHIHBIH JOKTOpbI, HaHCH yHHBEpCHTETIHIH
npodeccopsr, (Hancu, @pannust), https:// www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.
webofscience.com/wos/author/record/1230499

IIEH IIun, PhD, KpiTail reonorusyiblK KOFAaMbIHBIH Tay-KeH T'€OJOTHSICH KOMUTETI JUPEKTOPBIHBIH
opbIHOacapbl, AMEpPHKAHIBIK JKOHOMHKAIBIK T'COJOrTap KaybIMAACTHIFBIHBIH Mymieci, (Beibxin, Kpirail),
https://www.scopus.com/authid/detail.uri?authorld=57202873965,  https://www.webofscience.com/wos/author/
record/1753209

OUUIEP Axceas, KaybIMIacThIpsLIFaH npodeccop, PhD, /lpe3nen TexHuKanbIK yHUBEpcHTeTi, ([pesneH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buagumup EHoxoBHY, XUMUsI FBUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri, XKana
Marepuaigap XUMHSICHI MHCTUTYTHIHBIH KypMeTTi aupekropsl, (Munck, Bemapycsk), https:/www.scopus.com/
authid/detail.uri?authorld=7004624845

KATAJIMH Credan, PhD, xaysiMpacteipsurran mnpodeccop, TexuukamsKk yHuBepcureTi ([[pesnew,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAFBIHTAEB ‘Kanaii, PhD, xaysimaacteipsuiran npodeccop, HasapbaeB yHuBepcureri (Acrtawa,
Kasakctan), https://www.scopus.com/authid/detail.uri?authorld=57204467637, https://www.webofscience.com/
wos/author/record/907886

®PATTUHU IMaoao, PhD, xaysivpacteipsurran mpodeccop, bukokk Mmuman ynusepcuteti, (Muman,
Wranus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIIEUICOBA Map:xaun Baiicankbi3bl — TexHuKa reutbIMaapbiHbIH JOKTOpBI, K.M. CoTOaeB aThiHIaFb!
Ka3zaky/iITTeIK3epTTey TEXHUKAIBIKyHIUBEpCUTEeTiHIHTpodeccopsl, (Anmarsl, Kasakcran), https:/www.scopus.com/
authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopan6aii Toiidacapy/ibl, TeXHHKa FBUIBIMAAPBIHBIH JOKTOPBI, mpodeccop, «leodusmka sxoHe
celicmonorus» Kadenpacebly MeHrepymrici, K.M. CorGaeB arbiHmarsl Ka3ak YITTHIK 3epTTey TEXHHKAIBIK
yHuBepeuteti, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHU Bepuarccon, Jlynn yuuepcureriniy Tasty LIBIFbICTBI HEPCIEKTUBANBI 3€PTTEY OPTAJBIFHIHBIH
npodeccopsl, JIyHI yHHBEpCUTETIHIH TONBIK KypcTsl mpodeccopsl, (IIBemus), https://www.scopus.com/authid/
detail.uri?authorld=7005388716, https://www.webofscience.com/wos/author/record/1324908

MMUPJIAC Baagumup, ApHdib yHHBEPCUTETiHIH X UMISIIBIK HEKCHEepHs (paKyIbTeTi skoHe LIIBIFbIC FRUTBIME-
3eprrey opranbirbl, (M3pawis), https://www.scopus.com/authid/detail.uri?authorld=8610969300, https:/www.
webofscience.com/wos/author/record/53680261

«KP ¥FA» PKB Xa6apaapsl. I'eo10rus #oHe TeXHUKAJBIK FBLIBIMAAP CEPHSCHI».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menikreyi: «Kazakcran PecriyonukachiHbIH YIITTHIK FBUTBIM akageMusicb» PKB (AnMars K. ).
Kaszakcran PecrnyOnukachiHblH AKnapar J>koHE KOFAMIBIK JaMy MHHHCTDPIIMiHIH AKmapar KOMHTETiHJIe
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMaik 6acbuIbIM TipKeyiHe KOHbUTY Typallbl KyalliK.
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IJTABHBIA PEJAKTOP

JKYPUHOB Mypar ’KypuHoBHY, JOKTOp XUMHYECKHX HayK, npodeccop, akanemuk HAH PK, npesunent
POO HauunonanbHoii akagemun Hayk Pecriyonuku Kaszaxcran, renepanbhbiii tupekrop AO «MHCTUTYT TOTUINBA,
karanmsa u snekrpoxumun uM. J[.B. Coxonbsckoro» (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

3AMECTHUTEJIb ITTABHOI'O PEJAKTOPA

ABCAJIBIKOB Baxeit Hapuk6aeBu4, JOKTOp TEXHMYECKHMX Hayk, npodeccop, akazemuk HAH PK,
Wuctutyt xuMmudecknx Hayk uM. A.B. Bekryposa (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

PEJAKIIMOHHAS KOJIJIET' ASI:

ABCAMETOB Mauuc KyabicoBuy, (3amMecTuTelb IVIABHOTO — pPEJAaKTOpa), JOKTOP  I'eoJIoro-
MHHEPAIOrHIeCKHX HayK, mpogeccop, akagemuk HAH PK, mupexrop MHCTHTYTa rTHAPOTE0IOTHI U F€0IKOIOTHI
um. Y.M. Axmencaduna (Anmarsr, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200,
https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii ’KosrraeBu4, 1OKTOp re0I0rOMHHEPATOTHYECKUX HAYK, TPOdeccop, MOUETHBIH aKaIeMUK
HAH PK (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200, https://www.
webofscience.com/wos/author/record/1939201

CHOY Jpumnen, PhD, acconunpoBanusil npogeccop, aupexrop JlabopaTropuu BOXHEIX HayK YHUBEpCHTETa
Heb6packu (mrar HeGpacka, CLIA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https:/
www.webofscience.com/wos/author/record/1429613

3EJBTMAHH Paiimap, PhD, pykoBomutenb HCCIEIOBaHUi B 00JIACTH METPOJIOTMU U MECTOPOXKICHHM
MOJIe3HBIX UCKoTlaeMbIX B Otjiene Hayk o 3emie Mysest ecrectBernHol uctopun (JIonaoH, Aurms), https://www.
scopus.com/authid/detail.uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/104868 1

MMAH®WJIOB Muxana BopucoBuy, 10KTop TeXHUUECKUX Hayk, Ipodeccop Yuusepcutera Hancu (Hancn,
Opannust), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.com/
wos/author/record/1230499

IIEH Iun, PhD, 3amecturens aupexropa Komurera 1no ropHoil reosnoruu Kurtaickoro reojaoruueckoro
obmecTBa, WieH AMEPUKAHCKOH accoruanuy skoHoMmdeckux reosoros (Ilexwn, Kuraif), https://www.scopus.
com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/record/1753209

@OUIIEP Axkcens, accounupoBanHbiii npopeccop, PhD, texuudeckuii yuusepcurer Jpesnen ([pesueH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100,  https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buaagumup EHokoBHY, JOKTOp XMMHYecKuX Hayk, akagemMuk HAH Benapycu, nouerHsiii
mupexTop MHcTHTyTa XMMHH HOBBIX MarepuanoB (Munck, bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIMH Credan, PhD, accoummmposanusii npodeccop, Texumueckuil ynusepcuteT ([lpesnen,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAI'MHTAEB Kanaii, PhD, accorunpoanusiii npodeccop, Hazapoaes ynusepcurer (Acrana, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/
record/907886

®PATTHUHMU Ilaoao, PhD, acconumposanusii npodeccop, Munanckuii yausepcurer bukokk (Mman,
Uramus),  https://www.scopus.com/authid/detail.uri?authorld=56538922400 HYPIIEMCOBA  Map:kan
BaiicaHoBHAa — JOKTOp TEeXHHYECKHX Hayk, Ipodeccop Kazaxckoro HammoHanbHOro mccienoBaTelIbCKOro
Texuuueckoro ynusepcutera um. K.M. Carnaea, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=57202218883, https://www.webofscience.com/wos/author/record/ AAD-1173-2019

PATOB Bopan6aii ToiidacapoBu4, TOKTOp TEXHHYECKHX HaykK, mpodeccop, 3aBemyromuii kadeapoit
«T'eom3uka u ceiicmonorusy, Kasaxckuil HannoHansHbIN HCClIeOBATENIbCKUN TEXHHYECKHH YHUBEPCUTET M.
K.W. Carmaesa, (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, IIpopeccop LleHTpa nepcreKTBHbIX OIMKHEBOCTOUYHBIX HCCIEeA0BaHUN JIyHACKOTO
yHuBepcHuTeTa, npodeccop (monuslii kype) Jlymnckoro ymmusepcurera, (IlIBemus), https://www.scopus.com/
authid/detail.uri?authorld=7005388716 , https://www.webofscience.com/wos/author/record/1324908

MUPJIAC Baagumup, DaxynsreT XUMHUECKOH HHXKEHEPHH U BOCTOUHBIN HayYHO-HCCIIENOBATEIbCKUIT
ueHtp, Yuusepcuter Apwousi, (M3pawmns), https://www.scopus.com/authid/detail.uri?authorld=8610969300,
https://www.webofscience.com/wos/author/record/53680261

«H3Bectust POO «<HAH PK». Cepusi reo/1oruy M1 TeXHHYECKHX HAYK».
ISSN 2518-170X (Online),
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EDITOR-IN-CHIEF

ZHURINOV Murat Zhurinovich , Doctor of Chemical Sciences, Professor, Academician of NAS RK,
President of National Academy of Sciences of the Republic of Kazakhstan, RPA, General Director of JSC "
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DEPUTY EDITOR-IN-CHIEF
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EDITORIAL BOARD:
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com/wos/author/record/1429613

SELTMANN Reimar, PhD, Head of Petrology and Mineral Deposits Research in the Earth Sciences
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Abstract. The study aims to apply innovative geodetic technologies in urban
area surveying and develop GIS for urban land use information support. Research
methodology — cadastral support of urban areas is achieved through geodetic works
using modern technologies (satellite, electronic, and laser devices) and developing
GIS to simplify data collection and processing of land and urban objects.

Results of the study. The article examines modern technologies for field and
desk cadastral works. It highlights the connection of geodetic methods with spatial
and geometric modeling for territorial development and cadastral analysis.

Scientific novelty. The study has developed and improved:

* innovative geodetic technologies for various urban applications;

* GIS concepts and geodata database structures for land users in small towns
like Konaev and Alatau;
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» algorithms and programs for key GIS components in the MapInfo environment;

» a methodology for creating thematic GIS for urban land use information
support.

The novelty of the documents is confirmed by the Certificates of the Republic
of Kazakhstan for copyright No. 52586 dated December 12, 2024, for a scientific
work.

Practical significance lies in using the research results in dissertations, the
educational process of Satbayev University, and by city authorities and commercial
organizations to enhance management decisions and improve land use efficiency.

Keywords: land cadastre, urban cadastre, geodetic works, geodetic
measurements, geoinformation technologies, master plan, polygonometry, land
surveying, accuracy assessment.
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AnHOTauus. 3epmmeyoiy makcamsl — KalanblK aiMakTapael TycipiMaeyae
WHHOBAIMSIIBIK TCOAC3HSIIBIK TEXHOJIOTHSIAPAbl KOJNAAaHy KOHE KallaJIbIK Kepai
naianaHynsl aknaparTelk KamTamace3 etyre apHanran [AX azipney. 3epmmey
a0icmemeci — KanaJblK ayMaKTap/ibl KaJaCTPIIBIK KAMTaMacChl3 €Ty Ka3ipri 3aMaHfbl
TEXHOJOTHSIAPAbl (CIYTHUKTIK TEXHOJIOTHSIIAP, OSJIEKTPOHIBI JKOHE JIa3epilik
KYpBUIFbIIap) Maiiajgana OTBIPBIN, T€OAe3USUIBIK KYMBICTAPBI JKYPri3e OTBIPBII
XKep JKoHe Kaja OOBeKTilepl Typasbl akmaparThl KMHAY MEH eHACYHiH OyKin
TEXHOJIOTUSIJIBIK TIPOIECIH KEHUACTETIH reorpadusulblK aKnapaTThIK JKYHEHi
azipiey.
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3epmmey Homuowcenepi. Makanana KaJacTpibIK KYMBICTa eHAipicTe
KOJIIAHBIIATBIH  JallaJIblK JKOHE 1iC JKYPri3y[diH 3aMaHayd TEXHOJOTHsIaphl
KapacThIpbUIFaH. [ €oe3usulbIK KamMTaMachl3 €Ty oMICTepi MEH ayMaKTapIblH
JNAaMYBbIH JKOHE KaJacTPJIBIK JKYMBICTAp/Abl Tayijay YIIiH MOJENbII KEHICTIKTIK
KOHE T'€OMETPUSIIBIK MOJEINBACYIIH OpTYPJi TYpJEepiHiH apachlHAAFrbl OaliaHbIC
KOpPCETUIreH.

Fouoimu  orcananvieer.  JKypriziireH FbUIBIMH-3€PTTEY  JKYMBICTAPBIHBIH
HOTHXXECIHJIE MBbIHAJIAP d31pJIeHill, OHAIpiCKe eHI 131 i:

* OpTYpJli KaJlalblK alMaKTapra apHaJIfaH HWHHOBALMSUIBIK Te€0Je3UsUIBIK
TEXHOJIOTHsIIap;

* Konaes xoHe Anaray CHAKTBI LIAFbIH KaJlajlapAarbl )Kep NaigaJanybliapibl
aKnaparTelk KamTamachl3 ety yumiH [AX TyxkeippiMpamackl MEH TeofepeKTep

0a3achIHBIH I(t¥pI>IJ'IBIMBI; o o .
* -Maplnfo opracbina 'AXK Herisri KOMIIOHEHTTEpPIHIH aITOPUTMIEp] MEH
OarmapiaManapsl;

* KaJajblK JKep MaijaiaHy CyOBEKTIIEPiHIH TONTApbIH TaKeIPHIMTHIK [AXK
aKIapaTThIK KaMTaMachI3 €Tyl KYpy omicTeMeci.

O3ipIeHTEeH KYKaTTapbIH KaHATBIFRl Kazakcran PecrmyOnmKachiHBIH FEUTBIMU
merFapmara 12.12.2024 k. Oepinren Ne52586 aBTOPIBIK KYKBIK KyoiriMeH
pacTranaibl.
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AnHoTaums. [lenv ucciedoéanuss — TPUMEHEHHE HWHHOBAIIMOHHBIX
FeONe3NUECKUX TEXHOJOTHHA TIPH MEXEBAHHM TOPOJACKUX TEPPUTOPHHA U
paszpaborka ['MC, mnpemnHazHaueHHOW [uis WH(DOPMAIMOHHOTO OOECTIeYCHHS
TOPOJCKOTO 3eMIICTIONB30BAHUS. Memoouxka uccrnedosanusi — KagacTPOBOE
oOecrieueHNe TOPOACKUX TEPPUTOPHIA TOCTUTACTCS MPOBEICHUEM T'e01e3NIECKUX
paboT ¢ UCTIOJIL30BAHUEM COBPEMEHHBIX TEXHOJIOTHH (CITyTHUKOBBIE TEXHOJIOTHH,
JJICKTPOHHBIC M JIa3epHbIC NPUOOPBI) W pa3pabOTKON reonHGOPMAIMOHHON
CHUCTEMBI, YIPOMIAONMICH BECh TEXHOJIOTHYECKUU Tporiecc coopa m oOpabOTKH
HHGPOPMALMH O 3eMJIE U TOPOJCKUX OOBEKTaX.

Pezynomamut uccnedosanus. B cratbe paccMOTPEHBI COBPEMEHHBIE TEXHOIOTHUH
MOJIEBBIX U KaMepallbHBIX paboT, MPUMEHSIEMBIX Ha MMPOM3BOCTBE B KalaCTPOBBIX
paborax. IlokazaHa CBs3b METONOB TI'eOJIE3UYECKOr0 OOECleUeHHs C Pa3sHbIMU
TUTIAMU  TIPOCTPAHCTBEHHOTO W TEOMETPUYECKOTO MOJCTHPOBAHMSA, aHaln3a
Pa3BUTHS TEPPUTOPUI U KaZACTPOBBIX PAOOT.

Hayunas noeusna. B pesynprare npoBeJeHHBIX HAyuHBIX Pa0OT pa3paboTaHbl U
BHEJIPEHBI B IPOU3BOJICTBO:

* MHHOBALIMOHHBIE T€0/IC3UUECKIE TEXHOJIOTUH JUISl PA3IMYHBIX TOPOACKUX Cep;

» xonuenuuss [UC u crpykrypa 6a3sl reoJaHHBIX JJisi MH(OPMALUOHHOTO
o0ecriedeH sl 3eMJIETIONIb30BATENEH B YCIIOBUIX MJIBIX TOPOIOB, TaKKMX Kak KoHaes
u Anaray;

* anNTrOpPUTMBI U MPOrpaMMbl 0CHOBHEIX kKommioHeHTOB [ IC B cpene Maplnfo;

* MeTonuka co3nanus remarnueckoit [ UC st nHpopMamoHHOTo 00ecTieueH s
IpyIN cyObEKTOB TOPOACKOTO 3eMJICTIONb30BAHUSL.

HoBuzna pa3paboTaHHBIX JOKYMEHTOB moaTBepkaeHa CBuaerenscTBoM PK Ha
aBTopckoe mpaBo Ne52586 ot 12.12.2024 1. Ha mpon3BeeHNE HAYKH.

IIpakTHueckass 3HAYUMOCTB 3aKJIIOYAETCS B HCIOJNB30BAHWUU PE3YIBTATOB
HCCIIEIOBaHUsI B JMCCEPTAllMOHHBIX pPabdOTax MAarucTpaHToB, JOKTOPAHTOB,
B yuyeOHOoM mpouecce Kazaxckoro HammonanbHOTo —ucciaen0BaTeIbCKOTO
texuuueckoro yausepcutera (KasHUTY) umenn K.M. CarmaeBa, a Takxke OHU
MOTYT OBITH HCIIOJIb30BaHBl OpPraHaMU TOPOJICKUX BJIAacTel M KOMMEPUYECKHMU
OpraHM3alysIMU JJIsi COBEPIICHCTBOBAHHMS ¥ OOOCHOBaHMS YIPaBICHYECKHX
peLIeHUH, MOBBIIEHHS 3(PPEKTUBHOCTH 3€MJIETIONb30BAHMS.

KuroueBbie c10Ba: 3eMenbHBIN KagacTp, TOPOACKON KaJacTp, T€0Je3NIeCKUE
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pa6OTLI, T€oAC3NICCKUC HU3MCpCHU, FGOHHq)OpMaHHOHHLIC TCXHOJIOTHH,
FCHepaHLHLIfI IJIaH, MOJUTOHOMCTPUS, MEKEBAHUEC 3€MCJIb, OIICHKA TOYHOCTH

The research was carried out with the financial support of the Science Committee
of the Ministry of Science and Higher Education of the Republic of Kazakhstan
(Grant no.AR23489269).

Introduction. Maintaining a city cadastre is not possible without conducting
geodetic works, the tasks of which are: geodetic surveys, design work and
transfer of projects in kind, geodetic support of land management and cadastres.
The cadastre is a collection of information about the natural, legal, economic,
economic and spatial location of real estate objects, presented in accordance with
certain requirements. The geodetic basis for maintaining the urban cadastre and
real estate is the State geodetic network (GGS), created in accordance with the
procedure established by the Government of the Republic. The cartographic basis
of cadastral works are maps, plans created in forms and scales determined by the
regulatory authority in the field of cadastral relations (On approval..., 2015). For
the maintenance of the real estate cadastre, local coordinate systems established in
relation to cadastral districts are used with the parameters of transition to a unified
state coordinate system defined for them.

The planned location of the boundaries of the land plot is characterized by flat
rectangular coordinates of the centers of boundary markers calculated in the local
coordinate system. For any land surveying, it is necessary to perform geodetic
works on surveying the boundaries of land plots. To do this, in accordance with
the instructions, a preliminary technical design for the production of topographic
and geodetic works is drawn up. In such a project, the most rational and modern
methods of performing geodetic works based on modern technologies and satellite
coordinate determination systems should be used. In this regard, the research topic
is relevant.

Research methodology. The theoretical foundation of the research is based on the
works of both domestic and international scholars, which explore the experience of
developing geoinformation systems in the field of urban management and planning,
as well as technologies for creating information and geoinformation systems. To
address the tasks set, methods and approaches of systems analysis, mathematical
statistics, and the design of geographic information systems and databases were
applied. Cadastral support of urban areas is achieved through geodetic works using
modern technologies (satellite, electronic, and laser devices) and developing GIS to
simplify data collection and processing of land and urban objects.

Results and discussion. The purpose of the research is to study the application
of modern geodetic technologies in surveying urban areas.

During the research, the following tasks were set:

-to get acquainted with the complex of engineering and geodetic works
performed during land surveying;
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-to study modern technologies of field and desk work used in production in
cadastral institutions;

-to investigate the accuracy of determining the flat rectangular coordinates of
boundary markers and the area of the land plot.

To date, there are various technologies for performing cadastral surveys.

Shooting with traditional equipment. The use of modern total stations, laser
scanners, greatly simplifies the shooting process (Bardadyn, 2019; Kraeva, 2017;
Balkizov, 2021; Nurpeisova, et al., 2023). But when shooting large territories,
objects far from each other, the time to complete the work is long, to reduce it it is
necessary to use a large number of devices and field crews, which is unacceptable.
The most effective way is to use traditional equipment in conjunction with GPS
receivers.

1. Electronic total stations.

Total stations are used at almost all stages of engineering and geodetic surveys.
Among the devices of the same class, total stations of the TTS3300 (Trimble)
and SET500/600 (Sokkia) series are popular. The capabilities of total stations are
significantly expanded by non-reflective rangefinders, which have a very extensive
scope of application (Fig. 1, a).

2. Laser scanning (ground and aerial - UAV) is a promising technology. But at
the moment it is quite expensive and requires the participation of highly qualified
personnel. Laser scanning is a method.

It allows you to create a digital model of the surrounding space, representing it
as a set of points with spatial coordinates (Fig. 1, b). As a result of laser scanning
and digital aerial photography, digital products are obtained: spatial relief models,
topographic plans and maps, orthophotographs and spatial models of engineering
facilities.

3. The Global Navigation Satellite System (GNSS) is a system that can be used
to obtain coordinates at any point on the Earth’s surface by processing satellite
signals (Fig. 1, ¢).

Fig.1 — a-electronic total station; b- laser scanner; c-satellite system
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Any GNSS consists of three segments: space, ground and user. The space segment
is represented by a constellation of satellites transmitting information about their
position in orbit; the ground segment consists of non-mobile stations that monitor
and control the position of satellites, as well as their technical condition; the user
segment is people of various professions using satellite receivers to determine their
location on the Earth’s surface. To perform work in the districts, it is advisable to
use dual-frequency GPS equipment, since single-frequency has a relatively small
range and is effective only in cities where the distance from the base station is small.

During the production of the land management project, the General Plan of the
city is the main urban planning document defining the conditions for the formation
of the living environment, the directions and boundaries of the development of
settlement territories, zoning of territories, the development of engineering, transport
and social infrastructure, etc. The main structural element in the development of
a residential building layout project is a microdistrict, and in industrial zones —
a block block of industrial buildings and structures. The elements of residential
and industrial buildings are limited by red lines. The detailed planning project is
an urban planning documentation developed for parts of the territories of urban
settlements.

When conducting these works, urban polygonometry is a reference geodetic
network. In large cities, it is laid between triangulation points, and in small towns,
where the development of triangulation is not envisaged, polygonometry is the only
support network (Zolotova, et al, 2008). Polygonometry is used not only for the
production of large-scale surveys, but also for such works as:

a) transfer of urban planning and development projects to nature;

b) breakdown of routes of urban underground networks (water supply, sewerage,
gas pipeline, telephone, electricity and heating, etc.);

¢) transfer and control of red lines; current verification of buildings and structures
under construction in industrial, civil and residential construction;

d) special survey related to urban landscaping and engineering equipment;

e) design and construction of the subway, canals and bridges.

Polygonometry projects for built—up and undeveloped areas are being developed
taking into account the possibility of further thickening it to perform surveys on a
scale of 1: 500 and on the basis of them - various marking works for construction.
The projected passages must be laid depending on the scale of the survey carried
out in this area, taking into account the requirements of the instructions. As a rule,
polygonometry of the 4th class (1st and 2nd categories) is created in settlements.

Polygonometry is a method of creating planned geodetic networks, which
consists in building a network of passages in which all angles and sides are
measured (Table 1).
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Table 1- The main characteristics of geodetic networks created by the method of polygonometry

4th grade 1-digit 2-digit
1 | Maximum stroke length, km 15 5 3
2 | The maximum perimeter of the polygon, km |30 15 9
3 | Maximum length of the sides, km 2 0,8 0,35
4 | The number of sides during the polygon 15 15 15
5 |Relative stroke error 1/25000 1/10000 1/5000

The reference boundary network (RBN) is a special-purpose geodetic network
created for the coordinate support of the State Land Cadastre, state monitoring of
lands, land management and other measures for the management of land resources
in Kazakhstan.

The boundary survey network is a geodetic network of condensation created
for surveying land plots, land inventory and other work on the creation of the state
cadastre of real estate objects (Methodical...., 2003).

Land surveying is a complex of works to establish, restore and consolidate
the boundaries of a land plot on the ground, determine its location and area. The
boundaries of the land plot are established on the ground in the presence of a
representative of the city (settlement) administration, the owners, the owner (user)
of the delimited and adjacent land plots or their representatives, whose powers
are certified by powers of attorney issued in accordance with the established
procedure. The results of the establishment and coordination of boundaries are
formalized by an act signed by the owner of the delimited and adjacent land plots,
the city (settlement) administration and the engineer — land surveyor — producer of
works. After fixing the boundary markers on the ground, their planned position is
determined using a GPS receiver.

The location of the boundaries of land plots is subject to mandatory coordination
with interested parties in accordance with the established procedure if, as a result of
cadastral work, the location of the boundaries of the land plot in respect of which
the relevant cadastral work was performed has been clarified, or the location of the
boundaries of adjacent land plots, information about which is entered into the state
real estate cadastre, has been clarified.

The subject of coordination with the interested person when performing cadastral
works is to determine the location of the boundary of such a land plot, which is
simultaneously the boundary of another land plot belonging to this interested
person. The interested person has no right to object to the location of parts of the
borders that are not simultaneously parts of the borders of the land plot belonging
to him, or to coordinate the location of the borders on a reimbursable basis.

The agreed boundaries of land plots are fixed with boundary markers that fix
the location of the turning points of the boundaries of the land plot on the ground.
The need to establish long-term boundary markers is determined by the customer
of the survey. He also approves the type of boundary mark from among the samples
recommended by the contractor. An outline is drawn up for a boundary mark
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(signs) that belongs to three or more land plots and if there are at least three clearly
identifiable objects within 40 meters (elements of buildings, structures, structures,
power transmission poles, etc.) (Sulin, 2010; Zhdanova, 2015).

The planned position of the boundaries of the land plot on the ground is
characterized by flat rectangular coordinates of the centers of boundary markers
calculated in the local coordinate system. The surveying of land plots for various
purposes of land is carried out with an accuracy not lower than the accuracy given

in the following Table 2.

Table 2 -Normative accuracy of land surveying [2]

Ne Land grading Average square error Permissible
M, of the position of the discrepancies in
boundary marker relative | the control of land
to the nearest point of the surveying, m
initial geodetic base, not
more than, m. AS "
1 Lands of settlements (cities) 0,10 0,2 0,3
2 Lands of settlements (settlements, rural 0,20 0,4 0,6

settlements); lands provided for personal
subsidiary farming, gardening, gardening,
suburban and individual housing

construction
3 Industrial and other special purpose lands | 0,50 1,0 1,5
4 Agricultural lands (except for the lands 2,50 5,0 7,5

specified in paragraph 2), lands of

specially protected territories and facilities
5 Forest fund lands, Water fund lands, 5,00 10,0 15,0
Reserve lands

Satellite, geodetic, photogrammetric and cartometric methods provided for in the
technical design are used to determine the flat rectangular coordinates of boundary
markers. The heights of boundary markers are determined in accordance with the
requirements of the work assignment. The area of the land plot is calculated from
the coordinates of the turning points of the boundaries of the land plot. The area of
the land plot, the boundaries of which are described by reference to geographical
objects, is calculated with an accuracy not lower than the graphical accuracy of the
cartographic material, the numerical scale of which is equal to the numerical scale
of the corresponding cadastral map (plan) of the land plot (territory).

Currently, there is a need to create an automated system for the urban cadastre
based on modern computer technologies as a single complex for obtaining
complete information. When creating an automated system, the task is divided into
the development of separate types of software: organizational, technical, software,
information and, including cartographic. At the same time, the requirement of
compatibility of the cartographic system with other components is mandatory.
The greatest interest is aroused by new GIS technologies that ensure the efficiency,
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completeness and reliability of information about the existing state of the urban
environment within a particular city territory. GIS is a system of technical and
software tools, technological, organizational, methodological and information
support designed to collect, accumulate, store, process, display, analyze, present
and disseminate information about spatial objects. Cadastral works are necessary
to describe a real estate object as an object of law. Thus, performing cadastral work,
real estate objects are created as an object of civil rights, according to the Land
Code of the Republic of Kazakhstan (Land Code ..., 2015; Zolotukhin, 2021).

The strategic objectives of the economic and social development of the Republic
of Kazakhstan are defined by the program document “Kazakhstan-2030”, which
provide for the acceleration of scientific and technological progress based on the
creation of innovative technologies for the production of high-quality competitive
products. In the field of land cadastre management, tasks are solved on the basis of
the latest technologies using remote sensing and GIS data.

The development of the methodology of the system approach has led to the
emergence of a new, more advanced and purposeful methodology for solving
problems of large and complex dynamic systems in the form of object-oriented
analysis, design and programming, which began to take shape only in the last two
decades.

The main requirements and applied issues of the methodology of object-
oriented analysis, design, programming and their information support and database
construction are given in the works (Cheremitsyna, 2004). They formulate the
basic concepts of the object-oriented approach, provide basic recommendations
for creating structures, concepts, technologies, principles of modeling objects
and processes, as well as information flows and databases in large, complex and
dynamic systems. Land management and cadastral works are formed and operate
in a certain environment, which, in relation to the cadastre system, is considered
as internal and externa (fig.2) environments and have their own set of properties.
The cadastre system and the environment are organically linked and interdependent
(Author’s certificate, 2024; Nurpeisova, et al., 2024).

Therefore, an important step in creating a system of geoinformation technology
for automated land cadastre management is the development of its concept. Like
any system, this system includes many hierarchically arranged and interconnected
objects and other structural and functional units of integrity, which together form
the unity of the components of the system. Such a system should be clear and
precise with a relatively simple internal structure. The development of a systematic
approach to the preparation of data for automated information systems (AIS) for
the organization and management of land management and cadastral works is
an urgent task, the solution of which is essential for the formation of a unified
information and communication space for land management and cadastral works.
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The considered structure of GIS information support for urban land use (ISUL)
includes three subsystems:

The data collection subsystem provides the formation of the following data
set: geospatial data of the city territory, including the cadastral division scheme,
land boundaries, data on functional zoning, layers of ecological status, engineering
communications, etc.;

The subsystem of preliminary data processing is designed for: converting,
coordinating and linking cartographic and semantic data of the land cadastre into
the format of the GIS ISUL program; converting and processing documents in order
to create reference materials; creating and converting topographic and thematic
maps of the city. Performs periodic updating and filtering of newly received data.

The GIS subsystem of information services for urban land use entities implements
algorithms for user interaction in the complex analysis of information, provides
a substantive dialogue with the system, allowing you to request the necessary
information and provide it in a convenient form for use (Nurpeisova, et al., 2024).

GIS ISUL was created in the MapInfo environment and uses its rich toolkit.

Thus, we believe that an important step in creating a system of geoinformation
technology for automated land cadastre management is the development of its
concept. Like any system, this system includes many hierarchically arranged and
interconnected objects and other structural and functional units of integrity, which
together form the unity of the components of the system. An object-oriented system
should be clear and precise with a relatively simple internal structure.

Conclusions.

1.The introduction of modern geodetic technologies in the land cadastre makes
it possible to obtain spatial data for large territories with high efficiency, and also
makes it possible to obtain from this data the diverse information necessary for
effective management of land resources, quickly and with high accuracy. In the
future, this information serves as the basis for the creation of land information
systems.

2. An analysis of the problems of urban land use of the geoinformation system
for information support of urban land use subjects was carried out, information
needs, the structure of land users, and sources of information for creating this GIS
were assessed. Based on the results of the analysis, the structure of the urban land
use system was proposed.

3. Methodological approaches to the creation of thematic GIS information
support for groups of urban land use subjects are considered. A GIS concept and
geodatabase structure have been developed to provide information to land users in
small towns.

4. Scientific novelty. Innovative geodetic technologies for various urban areas
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and the GIS concept for information support of land users have been developed and
introduced into production, the novelty of which is confirmed by Certificate of the
Republic of Kazakhstan No. 52586 dated December 12, 2024 for a work of science
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