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1. Makcim BUIIBCHKU. lludpoBe yrpasiiHHs reojaHumu fijisi KaprorpadyBaHHS TEPUTOPIil HA NPUKIIAT
3uMHOBOZiBCbKOI rpoMany. - Keanigikaliiina HaykoBa npalisi Ha IipaBax pykonucy. JlucepTaliist Ha 3100y TTsI
HAyKOBOTO CTyIEHs oKTopa (inocodii 3a crienianbHicTio 193 - I'eopesis Ta 3emieycTpiit. - HalioHanbHMi
yHiBepcuTeT «JIbBiBCbKa MOJiTexHiKa», MiHicTepcTBa OCBiTH i HayKu YKpainuy, JIbBiB, 2025. lucepraniiina po6oTta
IIPUCBSIYE€HA PO3POOLi METOAUKY LM(POBOTO YIPABIIiHHS [€0JAHUMY TEPUTOPIaJIbHUX IPOMA], i3 3aCTOCYBaHHIM
I'C-TexHoJioriil Ta iIHCTPYMEHTIB aBTOMATH3allii AJ1s1 i BUIEHHS €(PEKTUBHOCTI YIIPaBJIiHHS 3€MeJIbHUMU

pecypcamu. OCHOBHOIO METOIO JOCJIiIKEHHS € po3p0o0Ka e(peKTUBHOTO MigXoAy 10 U1(GPOBOro yIPaBIIiHHS



reoJJaHMMHU IIPO 3€MJIEKOPUCTYBAHHS Ta iHTerpallii MPOCTOPOBUX JAHUX Y CUCTEMY YIIPABJIiHHS 3€MEJIbHUMU
pecypcamu Ha NpuKIIafi 3MMHOBOZIBCHKOI TepUTOpianbHOI rpoMany. Baxkusicts Bukopuctanus ['IC y upomy
KOHTEKCTi 00yMOBJIeHa HacamIlepe] 3aKOHOJJaBYMMH 3MiHaMHU, CIIPSIMOBAaHMMU Ha CTBOPEHHSI IIPO30POi Ta
e(eKTUBHOI CUCTEMMU YIIPABJIiHHS 3€MEJIbBHUMU pecypcaMi. BinnosinHo 1o 3akony Ykpainu «I1po BHeCEHHS 3MiH
IO IeKUX 3aKOHOJABYMX aKTiB YKpaiHM 1040 YIIPaBJliHHA 3€MEJIbHUMY pecypcaMmu», yxsasieHoro y 2021 pou,
TepUTOpia/IbHI TPOMai OTPUMAJIY Y BJIACHICTb 3HAYHI IJIONI] 3eMeJlb, 1110 paHille nepedyBaiy y Aep>KaBHiil
BJIacHOCTI. l]e 03Hauae, 1110 came Ha PiBHi MiCLIEBOr0 CaMOBPsZyBaHHS Mae OyTy BMOyyBaHa €(EKTUBHA CUCTEMA
VIPAaBJIiHHS LIUMU TEPUTOPISIMUA. BasKJIMBOIO YMOBOIO ii (PYHKILIIOHYBaHHS € SIKiCHE KapTorpayBaHHs, afi)Ke BOHO
3abe3nedyye TOYHE BUBHAUEHHS MeX 3eMJIEKOPUCTYBaHb, JO3BOJIsIE KOHTPOJIIOBATH IXHil CTaH i cripusie yXBajleHHIO
OOI'PYHTOBAHUX pillleHb 00 IXHbOTO [10JAbIIOr0 BUKOpUCTaHHS. ['eoiHdopmaliiine KapTorpadyBaHHs TEPUTOPIi
rpOMajy € aKTyaJbHUM 3aBJAHHSM, aJPKe came TakKi IPaKTUYHi JOCIIiIKEHHS! T03BOJISIIOTh BUMIPALIOBATH €(PEKTHBHI
MexaHi3mu 3actocyBaHHs ['IC y peanpHuX yMOBax. BUKopucTaHHs LU(POBUX TEXHOJIOTIH y cepi NPOCTOPOBOTrO
VIIPaBJIiHHS IO3BOJISIE HE JIMIIE ONTMMIi3yBaTU YIIPABJIiHCHKI IIPOLIECH, a I CIIPUSIE PO3BUTKY 'POMAH, 3aJIyY€HHIO
IHBECTHULIiH, MiABUIIEHHIO [TIPO30POCTI 3€MEJIbHUX BiTHOCUH Ta CTBOPEHHIO [1IEPEIYMOB [IJIS1 CTAJIOTO PO3BUTKY
TEPUTOPIi. Y mpoleci JOoCIigKeHH Blieplle Y MeKax 3MMHOBOIiBCbKOI 'POMaZy ITPOBENEHO KOMILJIEKCHE
IIOCJIiIKEHHS TEPUTOPI] Ta KaIaCTPOBUX JAaHUX MIJISIXOM IMOPiBHSIHHS OPTO(OTOIIIAHIB i3 3anmcamu Jlep>kaBHOTO
3€MeJIbHOTO KagacTpy. [lj1s nifBuieHHs HaJiltHOCTi Ta e(peKTUBHOCTI yIIPaBJliHHS JaHUMU 3aIIPOIIOHOBAHO
BIIPOBAJUTU HOBITHI TEXHOJIOTII Ta iIHCTUTYLiMHI 3axoau. HaykoBa HOBM3HA OTPUMAHUX PE3YJIbTATIB I10JISATa€ B
YIOCKOHAJIEHHI METOIMKY L1 POBOro MO EeJII0BAaHHS 3€MJIEKOPUCTYBAHb Ta 3eMJIEBOJIOLiHb Ta MiTXOMiB 1O
reoiHdopmaliiiHoro kaprorpayBaHHs TEpUTOPiil rpoMa] , HA OCHOBI SIKUX PO3PO0JIEHO KOHLEIILIi0 JIOKaIbHOI
6a3u IaHUX Ha OCHOBI iHTerpallii aBTopcbkoi naHesii iHcTpyMmeHTiB. Y cepenosullii QGIS Ha ocHOBI aHamizy
Kaprorpa@iuHoro 3abesnedenHs TT' Ta CTPYKTypU JOCTYIIHMX FeONOPTaIiB CPOPMOBAHO Ta PEAi30BaHO aJITOPUTMU
aBTOMATM30BAHOTO aHaJIi3y KaJJaCTPOBUX AAHUX y MexXax B/l, SKi [03BOJISAIOTh 3HAYHO NPUIIBUIIUTY OIIYK Ta
OIIpalll0BaHHs IPOCTOPOBOI iHdopMmallii. V nepmomy po3aisi fucepTaniliHoro JOCuiIKeHHs IPOBeeHO
KOMIIJIEKCHUI aHasli3 6a30BUX MOHSTb, CTPYKTYPH Ta €TalliB PO3BUTKY reoiH@opmauiitnux cucrem (I'1C). Poskpuro
KJI040Bi KomnoHeHTH I'IC, 30kpemMa anapartHe Ta MporpaMHe 3a6e3Me4YeHHs], TUIIN JaHUX, KOPUCTYBAuiB i
METOJ0JIOTiI0 IIPOCTOPOBOTO aHali3y. Jpyruil po3ais NPUCBIYEHO TEOPETUYHUM 3acaziaM GOpMyBaHHS
3€MJIEBOJIOZIHb TA 3€MJIEKOPUCTYBaHb Y TEPUTOPIAJILHUX TPOMAJIaxX Y KOHTEKCTI JeleHTpatisalii. PO3KpuTo
[IPaBOBi, EKOHOMIYHi Ta COLiajIbHi aCNIEKTU BOJIOAIHHS 11 KOPUCTYBAHHS 3€MJISIMU, IXHIO POJIb Y CTAJIOMY PO3BUTKY
rpomay,. BusHaueHo, 1o eQpeKTUBHE YIPaBIiHHS IMMU IPOLleCaMU Ma€ BUpilaabHe 3HaYeHHS 1151 OI0pKEeTHOl
CIIPOMO>KHOCTI Ta iHBECTULIHOI NPUBabIMBOCTI IPOMal. Y TPETbOMY PO3/iJli pO3IJISIHYTO CTBOPEHHSI Cy4acHOi
reoiHpopmaniiHoi 6a3u 1151 yIpaBJliHHS 3eMEeJIbHMMY pecypcamMy Ha NPUKIai 3MMHOBOAIBCbKOI TEPUTOPiaIbHOI
rpomanu. JletanisoBaHoO eTanu 360py reofie3suyHuX Ta POTOTPAMMETPUYHUX JJAHMX, BUKOPUCTAHHS O€3MiNOTHUX
JliTaNbHUX anaparis, GopMyBaHHs OpTOdOTOIIAHIB, I06YAO0BU LUPPOBUX Moesel pesbedy, a TAKOX 3/iICHEHHS
BMCOKOTOYHUX CTEPEOBUMIipIOBaHb. OKpEMY yBary IpuiieHo mobynoBi KaJacTpoBoi Ta TonorpadivyHoi
KaprorpadiuyHoi MpoayKIii, BUSBIEHHIO PO36iKHOCTEN MK (PaKTUIHUMU MeKaM1 3eMJIEKOPUCTYBaHHS Ta
3anmcamu JlepkaBHOTO 3eMeJIbHOTO KanacTpy. [IpoananizoBaHo nepeBaru BUKOPUCTaHHS 6a3 nanux y QGIS,
30KpeMa poboTy 3 TEMAaTUYHUMU LIapaMu, IPocTopoBuMU SQL-3anuTamu, 6araTOKOpUCTyBaLbKUMU
CepeloBUIIAMU Ta MEXaHi3MaMu KOHTPOJIIO aTpubyTiB i Tonosorii. Ha 3aBepuieHHs npecTaBieHo miaxia 1o
aBTOMaru3allii reoingopmatiiiHoro ananidy B QGIS i3 Bukopucranusam Python-koHcosi. Po3po6sieHO aBTOPCBbKY
naHeJb iHCTpyMeHTIB “T'eoiHCTpyMeHTH”, s1Ka 3a6e3Ieuye MOLYK 3a KaJaCTPOBUM HOMEPOM, PO3PaxyHOK I1JIOI,
Bizyaslizallilo Haklafok Ta iHmi ¢pyHkuii. Taka iHTerpais 3Ha4HoO NifBulye €(PEKTUBHICTb 06POOKY BEJIMKUX OOCSTIB
IIPOCTOPOBOI iH(popMallii Ta € NEPCIIEKTUBHOIO [JIs1 3alIPOBAIKEHHS B CUCTEMaX YIIPaBJIiHHS 3€MEJIbHUMU

pecypcamu rpoma.

2. Maksym Biliavskyi. Digital Management of Geospatial Data for Land Mapping: A Case Study of the
Zymnovodivska Community. A qualification scientific work presented as a manuscript. Dissertation submitted for
the degree of Doctor of Philosophy in Specialty 193 - Geodesy and Land Management. Lviv Polytechnic National
University, Ministry of Education and Science of Ukraine, Lviv, 2025. This dissertation is devoted to the



development of a methodology for the digital management of geospatial data in territorial communities through
the use of GIS technologies and automation tools to enhance the efficiency of land resource management. The
primary objective of the study is to develop an effective approach to managing geospatial data on land use and to
integrate spatial data into land resource governance systems, using the Zymnovodivska territorial community as a
case study. The relevance of GIS application in this context is primarily driven by legislative reforms aimed at
establishing a transparent and effective system of land governance. According to the Law of Ukraine “On
Amendments to Certain Legislative Acts Regarding Land Resource Management,” adopted in 2021, territorial
communities were granted ownership of large tracts of land previously under state control. As a result, effective
land management must now be developed and implemented at the level of local self-government. A key
prerequisite for such a system is high-quality mapping, which ensures accurate delineation of land use boundaries,
enables ongoing monitoring, and facilitates well-informed decisions regarding land use. Geoinformation mapping
of community territories is a timely and practical task, as such applied research helps develop effective
mechanisms for GIS implementation in real-world conditions. The application of digital technologies in spatial
governance not only optimizes administrative processes but also promotes community development, attracts
investment, increases transparency in land relations, and supports sustainable territorial development. For the
first time within the Zymnovodivska community, a comprehensive study of the territory and cadastral data was
conducted by comparing orthophoto maps with records from the State Land Cadastre. To enhance the reliability
and efficiency of data management, the study proposes the implementation of innovative technologies and
institutional solutions. The scientific novelty of the study lies in the refinement of digital modeling methodologies
for land use and ownership, as well as approaches to geoinformation mapping of community territories. Based on
these, a concept of a local spatial database was developed through the integration of a custom-designed QGIS
toolset. Within the QGIS environment, and based on an analysis of the community’s cartographic resources and
the structure of available geoportals, algorithms were created and implemented to automate the analysis of
cadastral data. These tools significantly accelerate the retrieval and processing of spatial information. The first
chapter presents a comprehensive analysis of the fundamental concepts, structure, and evolution of Geographic
Information Systems (GIS). It outlines key GIS components, including hardware and software, data types, user
categories, and spatial analysis methodology.The second chapter is devoted to the theoretical foundations of land
ownership and use in territorial communities in the context of decentralization. It explores the legal, economic,
and social dimensions of land relations and their role in sustainable community development. The study concludes
that effective management of these processes is crucial for the fiscal capacity and investment appeal of
communities.The third chapter examines the development of a modern geoinformation database for land resource
management in the Zymnovodivska community. It details the stages of geodetic and photogrammetric data
collection, the use of unmanned aerial vehicles (UAVs), the creation of orthophoto maps, digital terrain modeling,
and the execution of high-precision stereoscopic measurements. Particular attention is paid to the creation of
cadastral and topographic mapping products, the identification of discrepancies between actual land use
boundaries and official cadastral records, and the comparative analysis of QGIS and Digitals software. The
advantages of spatial databases in QGIS are examined. Finally, the dissertation presents an approach to automating
geoinformation analysis in QGIS using the Python console. A custom plugin called "GeoTools" was developed,
providing functionalities such as parcel number search, area calculation, overlay visualization, and more. This
integration significantly improves the efficiency of processing large volumes of spatial data and shows strong
potential for implementation in land resource management systems at the community level.
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