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1. IncepraniiiHa po60oTa CKJIaa€ThCs 3i BCTYIy, YOTUPbOX PO3/iJIiB, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX IPKEpel Ta
IOJATKIB. 3arajJbHui o6CAr nucepTaliiiHoi po60Ty cTaHOBUTD 208 CTOPIHOK, BKJIIOYHO 3 38 prucyHKaMy, 12
TabauIsIMu Ta 2 fogaTtkamMu. O6CSIr OCHOBHOTO TEKCTY CTAaHOBUTD 158 cTOpiHOK. CIIMCOK BUKOPUCTAHUX JKepel
MicTuThb 138 HaliMeHYyBaHb, 3 HUX 22 yKpaiHCbKOIO MOBOIO, 115 aHTJIiICbKOI0 MOBOIO, 1 (PpaHIy3CbKOI0 MOBOIO.

Ki1040Bi cy10Ba: MOZEIIOBAHHS, IHTEPIOJIALIS Ta TPOTHO3yBaHHS F€0JaHNX Ha KapKaci TOYOK, KpUTIHT, HEUPOHHI

Mepexi, MalllMHHEe HaBYaHHS, Ki1acu@ikallis 306pa’keHb, KOPEKLisl JaHUX peaHasisy, IpOCTOPOBE POrHO3yBaHHS Ha

KapKaci TO4OK, IMCKPETU30BaHA PeryJsipHa CiTKa, re0IpOCTOPOBUI aHaJi3, reoiHdopmaliiiiHe MOAEI0BaHHS,
BiJHOBJIIOBaHA €HEPreTHKa, BiIHOBJIIOBaHI /IKepeJia eHeprii, OLiHIOBaHHS TexHIYHOTo noreHuiany BJE. O6’'ekTom

IOCTiIKeHHS € rpolecy 06poOKY, aHali3y Ta MOZEJIIOBAaHHS reONPOCTOPOBUX JaHUX [IJIs1 3aCTOCYBaHHS B rajysi



BiZIHOBJIIOBAJIbHOI €HEepPreTUKU. MeToI0 AucepTaliiHOi pO60TH € CTBOPEHHS METOiB TPOTHO3YBaHHSI IPOMIKHUX
3Ha4Y€Hb KapKacy TOYOK Ha OCHOBi PETPECIHUX Ta FEOCTAaTUCTUYHUX METO/IB iIHTEPHOJIALI 71 yIOCKOHAJIEHHS
METOJIiB BU3HAYEHHSI [1O0TEHLliay reHepallii BiiHOBJIIOBaJbHOI €eHEPreTUKU. MeToau nociinKeHHs . [y po3B’a3aHHS
[IOCTaBJIEHUX 3aBJaHb BUKOPUCTOBYBAJIMCSI METOAY T€OMETPUYHOTO MOJEJIIOBAHHS, METOAY MaTEMAaTUYHOI
CTaTUCTHKH, METOAM 0OPOOKU re0IPOCTOPOBUX JAHUX, METOIM MAIIMHHOIO HAaBYaHHS, F€OCTATUCTUKYU Ta
iHTeJIeKTyaJIbHOT'O aHaJli3y JaHuX [J1s IPOTHO3YBaHHS HAa OCHOBI BUOIpKU [IpeUKTOPIB Ta 3a/1a4i IPOCTOPOBOI
iHTepnosaLii, MeToau Basifanii Ta OLiHIOBAaHHS SKOCTi MOZEJel Ha OCHOBI CTAaTUCTUYHOTO aHasIi3y MOXHUOOK Ta
TOYHOCTI IPOTHO3YBaHHS, METOAM 06'€KTHO-OPiEHTOBAHOT'O IIPOrPaMyBaHHsI Ta IIPOLIEAYPHOTO TPOTrPaMyBaHHSI [1Jis
peasizauii mporpaMHUX MOAYJIiB AOCTiIKeHHs. BUKopuCcTOByBasocs nporpamHe 3adesnedenHst ArcGIS Pro,
6i6sioTeka scikit-learn Bniepiue 3anpornoHoOBaHO METO[L IPOCTOPOBOTO MOJIEJ/II0BAaHHS HA HEYIIOPSAKOBAaHOMY
KapKaci TOYOK 3 ypaxyBaHHSIM XapaKTePUCTUK II0BEPXHi Ta CepeloBUINA, BUSBHAYEHHS IPOMDKHUX 3HAYEHb SIKOTO
BiZOyBa€eTbCs HA OCHOBI MPOrHO3yBaHHS MeTonoM Random Forest, 1110 mifgBuIlye TOYHICTb iHTEPHOJALii BiTHOCHO
reocTaTUCTUYHUX METO[IiB; Briepuie 3anpornoHoBaHo ¢popmasizallito reoaHux IJ1si IPOCTOPOBOTO MOZEJIIOBAHHS Ha
HEeyIOopsIKOBAaHOMY KapKaci, sIka JJ03B0JIsle BUKOHYBAaTU [IPOTHO3YBaHHS 3HaUY€Hb XapaKTEPUCTHUK B TOUKAX, 5IKi He
HaJiexkaTh BXiTHOMY KapKacy, o 6a3yeThCs, Ha BigMiHY BiJl iCHyI04MX, 3 KOMOiHaLlii METO/IiB TeOCTaTUCTUKH Ta
MAaIIMHHOTO HaBYaHHY; Y OCKOHAJIEHO MOJEJIb OL[iHIOBAaHHS TEXHIYHOTO MOTEHIliay TeHepallii eJIeKTPOeHePrii 3a
PaxyHOK iHTerpauii KombiHalii reoCTaTUCTUYHUX METOIiB iHTEPIIOJIsLii Ta METOZiB IPOTHO3yBaHHS HA OCHOBI
MaIIMHHOT'O HaBYaHHY B €Tall IIPOCTOPOBOrO PO3IOAiNY BiHOBIIOBAJILHOIO pecypcy. Monens nependoayae
aZanTUBHUIA MifXi 1O METOAY TPOCTOPOBOTO PO3MOiNY JAHMX B 3aJI€XKHOCTI Bif] IapaMeTpiB pesbedy Ta Kiimary,
Ha OCHOBI HabOPiB BXiIHUX NAHUX Pi3HUX POpMaTiB. YIOCKOHaTIEHO METOIUKY (POpMYBaHHS BXiTHOTO Habopy
IAHUX JJ1s1 IPOCTOPOBOTO PO3MOAiNy XapaKTepPUCTUKY HEYIIOPSIKOBAHOIO KapKaca TOYOK IIJISIXOM BUKOHAHHS
3afaui perpecii 3 y3roJpkeHHs1 HeJOCTOBIpHOiI BUOIPKH AaHUX 3 JOCTOBIPHOIO 3a BY3JIOBUMHU 3HAYEHHSIMU i3
3a0€e3Me4YeHHsM ITiBUIIeHHS TOYHOCTI HeloCTOBIpHOI BubipKy HaHuX. PeanizoBaHo afanTUBHY MOZEJb OL[iHIOBAaHHS
TexHiyHoro norexuiany BJIE i3 BapiaTUBHUMU clLieHapisIMK IPOCTOPOBOT'O MOJIEJIIOBaHHS PECYPCY, 110 3abe3neyye
BUOip MeTony (OpPMYBaHHS LIapy PECYypPCy 3aJIeXKHO Bif CKIaAy Ta SIKOCTI BXiIHUX JAaHUX i TUILy TEPUTOPII i3
pi3HOpigHMMU MOP(OMETPUYHMUMH Ta KJIIIMAaTUYHUMU YMOBaMU. PO3p06sI€HO IPOrPaMHO-QJITOPUTMIYHY CXEMY
00pOOKY HaHUX [JIs1 €Tally BU3HAY€HHS KiJIbKOCTi JOCTYITHOTO BilHOBJIIOBAJIbHOTO PECYPCY, IKUI BKJIIOYaE
(dikcoBaHUI Habip NPOrpaMHUX MOJIYJIiB: KOPEKIIil0 JaHUX PEaHaslizy 3a OIOPHUMU CIIOCTEPEKEHHIMU
METEOCTaHIill Ta NPOTrHO3YBaHHS IPOMDKHUX 3Ha4€Hb 32 KAPKACOM TOYOK. 3aCTOCYBaHHSI MOP(POMETPUYHUX i
KJIIMaTUYHUX IPEIUKTOPIB y CKJIaTi BXiIHUX 03HAK 3a6e3nevyye GOpMyBaHHS HEIIEPEPBHOTO I10JI51 PECYPCY Y
dopmari, IpUIaTHOMY /J1s [104abLIIOro (pOpMyBaHHS KapTy IPUAATHOCTI. BUKOHaHO anpobaliiio Mogeri as
BITPOBOI €HEPreTHMKU Ha TEPUTOPIl YKpaiHu i3 cieHapHMUM aHasi3oM 3a noporosumu 3HavyeHHsamu KBHII, mo
II03BOJIMJIO OTPMMATH BiATBOPIOBAHI iHTErpasibHi OLIHKM MaKCUMaJlbHOI BCTAHOBJIEHOI ITOTYKHOCTI Ta MOTEHLiay
BUPOOITKY [1J1s1 [IOPiBHSIHHS BapiaHTIB BiiOOpPYy NIPUAATHUX 30H. 3a pe3ysibTaTaMl PO3paxyHKiB BCTAaHOBJIEHO, 110 IIPU
KBHII > 0.2 texuiunuit notenuiaa BEC cranoButh 726365 MBT Ta 1 594749 mnH kBTerop /pik, a mpu KBHII > 0.25 -
406721 MBT Ta 1040634 MiiH KBT*rog, /pik. BukoHaHO anpo6allilo MOZesi AJ1s1 COHSTYHOI €eHepreTUKU i3 00UNCIeHHSIM
MaKCHMaJIbHOI BCTAaHOBJIEHOI IIOTY>KHOCTI Ta piuHOI reHepatiii, o 3abe3neyye MOXKIJINBICTb CLIEHAPHOTO
IIOPiBHSIHHS Pe3yJbTaTiB 38 PI3HUMU CUCTEMaMU IIPOCTOPOBUX OOMEXKEHD i IPUNYIIEHHSIMU 1010 TEXHOJIOTIYHUX
napamMeTpiB. 3a MiJICyMKOM arperariii 1o Teputopii YKpainu oTpuMaHo cyMmapHy goctynay naomy ans CEC Big 1
MBT 101945.8746 kMm? , 110 Bimmosizmae ol BctaHoBiaeHnx @EM 40311.5 km?, 8062300 MBT MakCHMaIbHOI

BCTaHOBJIEHOI OTYXHOCTi Ta 10030497.41 MsiH KBT*roz,/pik TeOpeTUYHO JOCSIKHOI piuyHOI reHepariii

2. The dissertation consists of an introduction, four chapters, conclusions, references, and appendices. Its total
length is 208 pages, including 38 figures, 12 tables, and 2 appendices; the main text comprises 158 pages. The
reference list contains 138 sources: 22 in Ukrainian, 115 in English, and 1 in French. Keywords: modelling, geodata
interpolation and prediction on a point framework, kriging, neural networks, machine learning, image
classification, reanalysis data correction, spatial prediction, discretized regular grid, geospatial analysis,
geoinformation modelling, renewable energy, renewable energy sources, assessment of the technical potential of
RES. The object of the research is the processing, analysis, and modelling of geospatial data for renewable energy



applications. The aim of the dissertation is to develop methods for predicting intermediate values within a point
framework using regression and geostatistical interpolation approaches in order to improve the assessment of
renewable energy generation potential. The research employs methods of geometric modelling, mathematical
statistics, geospatial data processing, machine learning, geostatistics, and data mining for predictor-based
forecasting and spatial interpolation. Model validation and quality assessment are based on statistical analysis of
errors and prediction accuracy. Object-oriented and procedural programming methods are used to implement the
research software modules. The study uses ArcGIS Pro and the scikit-learn library. The scientific novelty of the
dissertation is as follows. For the first time, a method of spatial modelling on an irregular point framework has
been proposed. It accounts for surface and environmental characteristics and determines intermediate values
using the Random Forest algorithm, thereby improving interpolation accuracy compared with geostatistical
methods. A formalization of geodata for spatial modelling on an irregular framework has also been proposed. It
enables prediction at points outside the input framework through a combination of geostatistical and machine
learning methods. The model for assessing the technical potential of electricity generation has been improved by
integrating geostatistical interpolation and machine-learning-based prediction into the stage of spatial
distribution of the renewable resource. It applies an adaptive approach to selecting the spatial distribution method
depending on terrain and climate parameters and on the format of input datasets. The methodology for forming an
input dataset for spatial distribution on an irregular point framework has been improved by solving a regression
task that aligns unreliable data samples with reliable nodal values and increases their accuracy. An adaptive model
for assessing the technical potential of RES has been implemented, with variable scenarios for spatial resource
modelling. It selects the method for forming the resource layer according to the composition and quality of input
data and the type of territory with heterogeneous morphometric and climatic conditions. A software-algorithmic
data processing scheme has been developed for determining the amount of available renewable resource. It
includes reanalysis data correction using reference observations from meteorological stations and prediction of
intermediate values on a point framework. The use of morphometric and climatic predictors enables the formation
of a continuous resource field suitable for subsequent suitability mapping. The model was tested for wind energy
in Ukraine using scenario analysis based on capacity factor thresholds. This enabled reproducible integral
estimates of maximum installed capacity and generation potential for comparing suitable-zone selection
scenarios. The results show that at CF > 0.2 the technical potential of wind power plants is 726,365 MW and
1,594,749 million kWh /year, while at CF > 0.25 it is 406,721 MW and 1,040,634 million kWh /year. The model was
also tested for solar energy by calculating maximum installed capacity and annual generation, enabling scenario
comparison under different spatial constraints and technological assumptions. For Ukraine, the total available area
for solar power plants of at least 1 MW is estimated at 101,945.8746 km?. This corresponds to 40,311.5 km? of
installed PV modules, 8,062,300 MW of maximum installed capacity, and 10,030,497.41 million kWh /year of
theoretically achievable annual generation.
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Kopg, 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Bepemiituyk HOpiit AHgpifioBrY

2. Yurii A. Veremiichuk

KBasigikanis: . t. u., mom,., 05.14.01
ImenTudikarop ORCID ID: 0000-0003-0258-0478
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainm "KuiBchKuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kog, 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, Kuis, 03056, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mymypa Onekciii MukosaitoBuy

2. Oleksii M. Shushura

KBasigikanis: x. r. u., npodecop, 05.13.06
ImenTudikarop ORCID ID: 0000-0003-3200-720X
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kog, 3a €IPIIOY: 02070921

Micue3HaxoO KeHHS: npocnekT Bepecreiicbkuii, Kuis, 03056, Ykpaina
dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

Inentudikarop ROR: He zacrocosyerscs



VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Myxin Bajum €preniiiosuy
rOJIOBH pajgu

Biacue IpizBume Im's I1o-6aThKOBI Myxiu Bagum €BreHiiony
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY Kappamos Onekcannp Bagumosuy

00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




