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Pedepar/anoTanis:

1. O6’eKTOM [IOCTII>KEHHSI € IIPOLeC €KOJIOTiYHO 6e3MeYHOr0 BUKOPUCTAHHS COHSIYHOI eHeprii y BipalpoBaHUX
Kap’epax. MeTol0 LOCiIKEHHS € PO3POOJIEHHS, TEOPETUYHE OOIPYHTYBAaHHS Ta IPAaKTUYHA anpooballisi CUCTEMU
OLIiHIOBaHHSI IPUIATHOCTI BiIIpallbOBaHUX Kap'epiB 1J1s1 PO3MIllleHHSI COHSIYHUX €JIEKTPOCTAHILil i3 BUKOPUCTAHHSIM
reoiH(popmaniiHUX iIHCTPYMEHTIB, JUCTAHLIHOTO CKPUHIHTY, 6araTOKpUTepiaIbHOrO aHajli3y Ta iIHTerpajabHOTro
PaHXXyBaHHS. MeTo0JI0TiYHy OCHOBY POOOTH CTaHOBUTH I1O€IHAHHS reoiHdopMallifiHOro aHasi3y Ta
6araTOKpUTEPiaJIbHOTO aHai3y IPUMHSTTS pillleHb. Y NOCIiI’KEHH] 3aCTOCOBAHO CUCTEMHUM i TOPIBHAIbHUI
aHaJi3, aHaJli3 paCTPOBUX i BEKTOPHUX IPOCTOPOBUX JAAHUX, HEKOMIIEHCALiMHNN (iTbTP KPUTUYHUX OOMEKEHD,

3Ba)KEHY JIiHIMHY KOMOiHaLlil0 KpuTepiiB, MOpPOMETPpUYHNI aHaJI3 [UPOBUX MOJesiell pesbedy, MO eJII0BaHHS



COHSIYHOI pajiiallii, a TAaKOX PO3PaxyHKOBO-aHAJITUYHI Ta iHXKEHEPHO-T€OMETPUYHI MeToau. OIpanioBaHHs
IIPOCTOPOBUX JAaHMX BUKOHAHO i3 3acTocyBaHHsIM ArcGIS, nanux Global Solar Atlas, OpenStreetMap, Google Earth,
BiIKpUTUX KaJJACTPOBUX i MPUPOJIOOXOPOHHUX JIKEPEJT, a TAKOXK AaHUX 1010 6i0opi3BHOMAaHITTS. Y po6OoTi
po3spobieno I'IC-opieHToBaHy MOJ€JIb OLiHIOBAaHHS IPUAATHOCTI BiIIIpallbOBAaHMX Kap'€PiB [1JIs1 PO3MillleHHS
COHSIYHUX €JIEKTPOCTAHILiH, siKa noegHye Gate-QinbTp KpUTUYHUX TPOCTOPOBO-EKOJIOTIYHUX OOMEXKEHD Ta
iHTerpasibHe paH)XyBaHHSI Ha OCHOBI 3BaXKeHo1i J1iHiiHOI KombiHaLji. CTpyKTypy Mogesli cGOpMOBaHO Ha OCHOBI
I'SITU HOPMaJli30BaHMX iHJIEKCiB: COHSIYHOTO MIOTEH1Iiasy, FeOTEXHIUHOI IPUIATHOCTI, MEPEKEBOi OCTYIIHOCTI,
COLia/IbHO-€KOJIOTIYHOI YyTJIMBOCTI Ta JIOTICTUYHO-1H(PaCTPYKTypHOI IpUAaTHOCTI. [IpakTnyHy anpobariiio
METOAWKY BUKOHAHO Ha BuGipti 3 11 BinnparpoBaHux kap'epiB IBano-OpaHKiBChKOI 06J1aCTi. YCTaHOBIEHO, 110 9
Kap'epiB Bi[IOBiAAI0Th 6a30BUM IIPOCTOPOBUM BMMOIaM JIONIYCTUMOCTI, @ 2 00’€KTH BUKJIIOUAIOTHCS 3 [10JAJIbIIOTO
PO3IJIAY Yepe3 HASIBHICTb KPUTUYHUX OOMEXKEHb. 3a pe3yJibTaTaMU iHTETpajbHOTO OLiHIOBAHHSI BU3HAUYEHO IPYIly
HaNOiIbII NEPCIIEKTUBHUX Kap'epiB 1151 [IOAAJIBIIOTO TPOEKTHOTO ONPalLloBaHHA. HaykoBa HOBU3HA MOJISITA€E B
PO3po06JIeHHI Ta 0OIPyHTYBaHHi crenjanizoBanoi ['1C-opienToBaHOi MOZEJi €KOJIOriYHOro 6araTOKpUTEPialbHOro
CKPUMHIHTY BiJj[IpalibOBaHMX Kap'ePiB I1if] pO3MillleHHS COHSIYHUX €JIEKTPOCTaHLil, yI0CKOHAJIEHH] NiAXony 1o
OLIiHIOBaHHSI COHSTYHOTO MOTEHIialy TEXHOT€HHO NOPYLIEHUX JIAaHAIIAPTIB 4epe3 ypaxyBaHHs F€OTEeXHIYHOI Ta
MEPEKEBOi MPUIATHOCTI, @ TAKOX y MOJANBIIOMY PO3BUTKY METOJIMKY OLiHIOBaHHS €KOJIOTO-COLiaIbHO] Yy TJIMBOCTI
nicasBUI00yBHUX TepUTOPil. [IpakTUyHe 3HaU€HHS Pe3yJIbTaTiB I10JISIra€ Y MOXKJIMBOCTI BUKOPUCTaHHS
3aIPONIOHOBAHOI METOJIMKHU [1JI51 IONIEPEIHbOTO CKPUHIHTY, pAaH)XYBaHHS, IEPEIIIPOEKTHOTO aHali3y, PEKyJIbTHUBALl,
peBiTasizallii Ta IOBTOPHOTrO (PYHKIIOHAJLHOTO BUKOPUCTAHHS TEXHOT€HHO TOPYIIEHUX 3eMeJlb. Pe3ybTaTi
MOXYTb OYTU 3aCTOCOBaHi OpraHaMy MiCLIEBOIO CaMOBPSIAyBaHHS, IPUPOJOOXOPOHHUMU 1 IIJIaHYBaJIbHUMU
CTPYKTypaMH, HaJpOKOPUCTyBauyaMU, IPOEKTHUMY OpraHisalisiMu Ta iHBecTopamu y cdepi BilHOBJIIOBaHOI
€HepreTrKU. Pe3ysbTaTi JOCIiIPKEHHS BIIPOBA/I)KEHO Y BUPDOOHUYY [isIJIbHICTb Ta OCBITHI MPOLEC, @ OCHOBHI

II0JIOKEHHS allpob0BaHO B HAYKOBUX MyOJIiKaLlisx i MaTepiasiax KOHQepeHLil.

2. The object of the study is the process of environmentally safe use of solar energy in worked-out quarries. The
aim of the study is to develop, theoretically substantiate, and practically test a system for assessing the suitability
of worked-out quarries for the placement of solar power plants using geographic information tools, remote
screening, multi-criteria analysis, and integral ranking. The methodological basis of the work is a combination of
geographic information analysis and multi-criteria decision analysis. The study applies systemic and comparative
analysis, analysis of raster and vector spatial data, a non-compensatory filter of critical constraints, weighted
linear combination of criteria, morphometric analysis of digital elevation models, solar radiation modelling, as well
as computational-analytical and engineering-geometric methods. Spatial data processing was carried out using
ArcGIS, Global Solar Atlas data, OpenStreetMap, Google Earth, open cadastral and nature conservation sources, as
well as biodiversity data. The dissertation develops a GIS-oriented model for assessing the suitability of worked-
out quarries for the placement of solar power plants, which combines a Gate filter of critical spatial and
environmental constraints with integral ranking based on weighted linear combination. The structure of the model
is formed on the basis of five normalised indices: solar potential, geotechnical suitability, grid accessibility, socio-
environmental sensitivity, and logistics-infrastructure suitability. The practical testing of the methodology was
carried out on a sample of 11 worked-out quarries in Ivano-Frankivsk Region. It was established that 9 quarries
meet the basic spatial admissibility requirements, while 2 objects are excluded from further consideration due to
the presence of critical constraints. Based on the results of the integral assessment, a group of the most promising
quarries for further project-level elaboration was identified. The scientific novelty lies in the development and
substantiation of a specialised GIS-oriented model for ecological multi-criteria screening of worked-out quarries
for the placement of solar power plants, the improvement of the approach to assessing the solar potential of
technogenically disturbed landscapes by taking into account geotechnical and grid suitability, as well as the
further development of the methodology for assessing the ecological and social sensitivity of post-mining areas.
The practical significance of the results lies in the possibility of using the proposed methodology for preliminary
screening, ranking, pre-project analysis, reclamation, revitalisation, and functional reuse of technogenically
disturbed lands. The results may be applied by local self-government bodies, environmental protection and



planning authorities, subsoil users, design organisations, and investors in the renewable energy sector. The
research results have been implemented in production activities and the educational process, and the main
provisions have been tested in scientific publications and conference proceedings.
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