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1. lndpose ynpasiliHHS r€0JaHMMU [1J151 IPOCTOPOBOTrO PO3BUTKY TEPUTOPI HA NPUKJIaZi 3MMHOBOJiBCbKOI
rpomManu

2. Digital management of geospatial data for spatial development of territories: a case study of the Zymnovodivska
community

Pedepar:

1. Makcim BUIIBCbKUU. Lludpose ynpasiiHHs reogaHumu 1yis KaprorpadyBaHHS TEPUTOPIl HA IPUKIAL]
3uMHOBOiBCBbKOI rpoMany. - KsasigikaliiiHa HayKoBa Mpalis Ha IpaBax pykomnucy. Jluceprais Ha 3000yTTs
HAyKOBOTI'O CTyIeHs okTopa ¢inocodii 3a crienianpHicTio 193 - I'eopesis Ta 3emieycTpiil. - HanioHanbHuMit
yHiBepcuTeT «JIbBiBCbKa NoJliTexHiKa», MiHicTepcTBa ocBitu i Hayku Ykpainy, JIbBiB, 2025. luceprauiiina pobora
IIPUCBSIYEHA PO3pO0Li METOAUKY LM(POBOro YIPABIiHHS F€0OJAHMMHU TEPUTOPIaJIbHUX FPOMA], i3 32CTOCYBaHHSIM
I'C-texHoOri#i Ta iIHCTPYMEHTIB aBTOMAaTH3allii AJ1s MigBUIIeHHS e(PeKTUBHOCTI YIPABIiHHS 3€MeJIbHUMU
pecypcamu. OCHOBHOIO METOIO TOCIIKEHHS € PO3POOKa €PEKTUBHOTO MiIX0Ay 10 LHU(POBOro YIIPaBIiHHS
reoJJaHMMHU NP0 3€MJIEKOPUCTYBAHHS Ta iHTerpallii IPOCTOPOBUX JAHUX Y CUCTEMY YIIPaBJliHHS 3€MEJIbHUMU
pecypcamu Ha IpYKIaji SMMHOBOZIBCHKOI TEpUTOPIiabHOI rpoMaay. BakimBicTe BUKopucTanHd ['IC y nbomy

KOHTEKCTi 00yMOBJIeHa HacamIlepe]] 3aKOHOJaBYMMH 3MiHaMH, CIIPSIMOBaHUMU Ha CTBOPEHHSI IIPO30pPOi Ta



e(eKTUBHOI CUCTEeMMU YIIPABJIiHHS 3€MEJIbBHUMU pecypcaMu. BinnosinHo no 3akony Ykpainu «I[1po BHECEHHS 3MiH
IO IESIKMX 3aKOHOJABYMX aKTiB YKPAiHU 00 YIIPaBJIiHHA 3€MEJILBHUMU PeCypcaMmmu», yxeaneHoro y 2021 pou,
TepUTOPia/IbHI TPOMaZY OTPUMAJIN Y BJIACHICTb 3HAYHI IJIONIi 3eMeJlb, 1110 paHille nepedyBany y Aep>KaBHil
BJIaCHOCTI. I]e 03Hauae, 1[0 came Ha PiBHi MiCLIEBOr0 CaMOBPsZyBaHHS Mae 6yTu BUOyyBaHa €(DEKTUBHA CUCTEMA
yIIPaBJIiHHS LMMU TEPUTOPISIMU. BasKMBOIO yMOBOIO ii PyHKI[iOHYBaHHS € sIKiCHe KapTorpadyBaHHs, aJl)kKe BOHO
3abe3reyye TOYHE BUBHAUEHHS MEX 3eMJIEKOPUCTYBaHb, [J03BOJIsIE KOHTPOJIIOBATH iXHill CTaH i cripusie yxBajleHHIO
OOI'PYHTOBAHUX pillleHb OO0 IXHBOTO [10JAbIIOr0 BUKOPUCTAHHS. ['eoiHpopmaliiine KaprorpadyBaHHs TEPUTOPIi
rpOMajy € aKTyaJbHUM 3aBIAHHSM, aJPKe came TakKi IPaKTUYHi JOCIIiIPKEHHS T03BOJISIOTh BUMIPALIOBATH €(PEKTHBHI
mexaHi3mu 3actocyBanHs ['IC y peasbHUX yMOBax. BukopuctaHHs Ln¢poBUX TEXHOJIOTIH y cdepi IpocTopoBOro
YIIPaBJIiHHS IO3BOJISIE HE JIAIIE ONTMMIi3yBaTU YIIPABJIiHCHKI IIPOLIECH, a U CIIPUSE PO3BUTKY 'POMAIH, 3aJIy4€HHIO
IHBECTULIiH, MiABUIIEHHIO ITPO30POCTI 3eMEJIbHUX BillHOCUH Ta CTBOPEHHIO [IEPEIYMOB [IJISl CTAJIOTO PO3BUTKY
TEPUTOPIi. Y mpoleci JOCigKEeHH Blieplle Y MeKax 3MMHOBOIiBCbKOI IPOMaZY IIPOBENEHO KOMILJIEKCHE
IOCJIiIKEHHS TEPUTOPIi Ta KaJaCTPOBUX JAaHUX HIISIXOM IMOPIiBHSIHHS OPTO(OTOIIAHIB i3 3anucamu Jlep>kaBHOTO
3€MeJIBHOTO KagacTpy. [l nifBUIeHHS HALiHOCTI Ta €(PeKTUBHOCTI yIPaBJliHHS JaHUMU 3aIIPOIIOHOBAHO
BIIPOBAAUTU HOBITHI TEXHOJIOTII Ta IHCTUTYLiMHI 3axoau. HaykoBa HOBM3HA OTPUMAHUX PE3YJIbTATIB I0JIATa€ B
yIOCKOHAJIEHHI METOIVKY L1(PPOBOro MOJEJIIOBAaHHS 3€MJIEKOPUCTYBAHb Ta 3eMJIEBOJIOiHb Ta MiTXOMiB 1O
reoiHopmaliiiiHoro kaprorpayBaHHs TEPUTOPIiil rpoMa]l , Ha OCHOBI SIKUX PO3P00JIEHO KOHILEIILIi0 JIOKaIbHOI
6a3u IaHUX Ha OCHOBI iHTerpalii aBTopcbKoi naHesi iHcTpyMmeHTiB. Y cepenosulli QGIS Ha 0CHOBI aHami3y
kaprorpadiuHoro 3abesnedeHHs TT Ta CTPyKTypu JOCTYIIHUX r€ONOPTaliB CPOPMOBAHO Ta peasli3oBaHO aJrOPUTMU
aBTOMATM30BAHOIO aHaJIi3y KaJJaCTPOBUX AAHUX y MeXax B/l, SKi 03BOJISAIOTE 3HAYHO NPUIIBUIIIUTH TIOIIYK Ta
OIIpalll0BaHHs IPOCTOPOBO] iH(opMallii. ¥ nepmomy po3aii IucepTaliiiHoro JOCiIKeHHs IPOBEIEeHO
KOMIIJIEKCHUI aHasli3 6a30BUX MOHSTh, CTPYKTYPH Ta €TalliB PO3BUTKY reoiH@opmauiiaux cucrem (I'1C). Poskpuro
KJII0490Bi KomrioHeHTH ['IC, 30Kpema anapaTHe Ta IporpaMmHe 3abe3leyeHHs], TUIK JaHUX, KOPUCTYBauiB i
METOJI0JI0TiI0 IPOCTOPOBOTrO aHalidy. [Jpyruil po3zis NpuCcBSIY€HO TEOPETUYHUM 3acajiaM (POpMYyBaHHS
3€MJIEBOJIOZiIHb TA 3€MJIEKOPUCTYBaHb Y TEPUTOPIAJILHUX TPOMAZlaxX Y KOHTEKCTI JeleHTpantisauii. PO3KpuTo
[IPaBOBi, EKOHOMIYHi Ta COLia/IbHi aCNIEKTU BOJIOJIHHS 11 KOPUCTYBAHHS 3€MJISIMU, IXHIO POJIb Y CTAJIOMY PO3BUTKY
rpomaj. BusHaueHo, 1o eQpeKTUBHE YIPaBIiHHS LIMMU IPOLieCaMy Mae BUpilllajabHe 3HaY€HHs 17151 OI0PKEeTHOl
CIIPOMO>KHOCTI Ta iHBECTULIHOI NPUBAbIMBOCTI rPOMal. Y TPETbOMY PO3/iJli pO3IJISIHYTO CTBOPEHHSI Cy4acHOI
reoiHpopmaniiHoi 6a3u 1151 YIIpaBJiHHS 3eMEeJIbHMMY PeCypcaMy Ha NPUKIaAi 3MMHOBOZIBCbKOI TEPUTOPiaIbHOI
rpomagnu. JletasizoBaHo eTanu 300py reofie3anyHux Ta GOTOrpaMMETPUYHUX JAaHUX, BUKOPUCTAHHS O€3IiJIOTHUX
JliTaNbHUX anaparis, GopMyBaHHs OpTOPOTOIIAHIB, I0OYA0BU LUPPOBUX Moesel pesbedy, a TAKOX 3/iICHEHHS
BUCOKOTOYHUX CTEPEOBUMIipIOBaHb. OKpEMY yBary IpuieHo MobyaoBi KaJacTpoBOi Ta TonorpadivyHoi
KaprorpadiyHoi MpoayKLii, BUSBIEHHIO PO30iKHOCTEN MDK (PaKTUIHMMU MeKaM1 36MJIEKOPUCTYBaHHS Ta
3anucami JlepkaBHOTO 3eMeJIbHOTO KanacTpy. [IpoaHanizoBaHo nepeBaru BUKOPUCTaHHSA 6a3 faHux y QGIS,
30KpeMa poboTy 3 TEMAaTUYHUMU LIapaMu, TpocTopoBuMU SQL-3anuTamu, 6araToOKOpUCTyBaLbKUMU
CepeoBUIIAMU Ta MEXaHi3MaMu KOHTPOJIIO aTpubyTiB i Tonosorii. Ha 3aBepueHHs NpecTaBIeHo Miaxia 1o
aBromaru3saii reoindopmaniitnoro ananizy B QGIS i3 Bukopucranasam Python-koncosi. Po3po6ieHo aBTOpCbKy
IaHeJb iHCTpyMeHTIB “T'eoiHCTpyMeHTH”, s1Ka 3a6e3Ievye NOIYK 3a KaJJaCTPOBUM HOMEPOM, PO3PaxyHOK I1JIOIL,
Bizyaslizallilo HakyIanok Ta inmi ¢pyHkuii. Taka iHTerpauis 3Ha4HO NifBUlye €(PEKTUBHICTb 06POOKY BEJIMKUX OOCSTIB
IIPOCTOPOBOI iH(pOpMallii Ta € TEPCHIEKTUBHOIO [1J151 3alIPOBAIP)KEHHS B CUCTEMaX YIIPaBJIiHHS 3€EMEJIbHUMU
pecypcamu rpomap,

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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