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1. Y puceprauiiiHiii po60Ti OnpanboBaHO 3arajbHi BiJOMOCTI 3 TeOpii ZOCTiIKeHHS 00'€KTIB iCTOPUKO-KYJIbTYPHOI
CIAALMHY Pi3HUMU MeTogaMu J133, a TaKO>XK HA3€MHOTO HEIHBa3UBHOTO METO/Y, TAKOTO SIK reopajlapHe 3HiMaHH4.
Po6oTa npucBsiueHa KOMIJIEKCHOMY JOCJIIIKEHHIO 3eMeJIb iCTOPUKO-KYJIbTYPHOTO IPU3HAYEHHS 3 BUKOPUCTaHHSIM
MIKIUCHUIIIIHAPHUX MiAXOAiB, BKIIOYalouy reoiHdopMaliiiHuii aHami3, IuCcTaHLifHe 30HIyBaHHS 3eMyi ([133) Ta
reopafiapHe 3HiMaHHS. Pe3ynbTaTu NOCiI)KEHHS [TOKa3asy, 1o iHTerpalis JaHuX 3 JUCTAHLiMHOrO 30HAyBaHHS
(I33) Ta reopanapHOro 3HiMaHHS J03BOJISIE 3 BUCOKOIO TOYHICTIO BUBHAYMTU MEXi 00'€KTIB iCTOPUKO-KYJIbTYPHOI
CHAJIIAHU Ta iX 30HU 0XOPOHU. Ha OCHOBi OTPMMaHUX JAaHUX CPOPMOBAHO KOHLENTYa/IbHY MOJEJIb MOHITOPUHTY
3eMeJIb iCTOPUKO-KyJIbTYPHOTO IIPM3HAYEHHS, SIKa BKJIIOYA€ IIOETATHUI IIpoLieC 300y, aHajli3y Ta iHTeplpeTaii

JAHUX. 3alIPONIOHOBAHO BUKOPUCTAHHS CUHEPTil JUCTaHUIMHOrO 30HAYBaHHS Ta r€0palapHOro 3HIMaHHS 11



iBUIIEHHS JOCTOBIPHOCTI iHTepnpeTalii fanux. Y po60Ti aBTOPOM CUCTEMATU30BaHO Pi3HOMAHITHI MeTOAU
IOCJIiIKEHHS, BKITIOUYAaI04X KOCMiYHe 3HiMaHHSI, aeépO3HIMaHH, a TaKOX JiizapHe 3HiMaHHS. Po3po6seHo HOBI
nigxonu 1o 3D-MojienoBaHHS 06'€KTIB HA OCHOBI aepo3HiMaHHSI 3 6e3MiIOTHUX JiiTanbHux anapatis (BI1JIA) Ta
aBiallilHOro JifapHOro 3HiMaHHA. OOGIPYHTOBAaHO €(EeKTUBHICTb BUKOPUCTAHHS LIMX METOMIB Y KOMILJIEKC] IJ1s1
IeTaJbHOTO MOHITOPMHTY Ta aHasli3y 00'e€KTiB KyJIbTypHOI ciaamuHy. OLiHeHo NepeBaru iHterpauii JaHux pisHux
IKepeJ, 0 I03BOJISIE CTBOPIOBATU TOUHI 3D-Moiei Ta BUSIBIISITY MTOTEHIIiMHI 3arpo3u 7151 30epeskeHHs 00'eKTiB. Y
IYcepTaliliHiil poboTi aBTOPOM PO3POO6JIEHO i BIIPOBA/I’)KEHO HOBATOPCHKY KOHLIENITYaIbHY MOJIE€JIb MOHITOPUHTY
3eMeJIb iCTOPUKO-KyJIbTYPHOTO IIPU3HAYEHHS, 5IKa 6a3y€eThCs Ha CyYaCHUX TEXHOJIOTISAX JUCTAHLiHHOTO 30HAYBaHHS
3emui ([133) i reopamapHoro 3HiMaHHs. Ha OCHOBI akTyasbHUX HAYKOBUX JOCSITHEHb i TEXHOJIOTIYHUX iHHOBAIIiH,
cOopMOBaAHO HOBUH MifXiJ A0 BUBYEHHS 00'€KTiB KyJIbTYPHOI CNIaIMHY, SIKUI BKJIIOYA€ SIK HA3€MHI, TaK i Mig3eMHi
esleMeHTHU. Po3po6s1eHO KOMILJIEKCHUH MiJXif, 1O BUSIBJIEHHS] aHOMaJIill i yTOUHEHHSI MeX 00'€KTiB, 110 3abe3neuye
MOYKJIMBICTb [IPOBEJIeHHS IepebyioBY iX OXOPOHHUX 30H. OOIPYHTOBAHO, 0 CUHEPris MeToiB 133 i
reopaiapHOTO 3HiMaHHSI 103BOJISIE TOCSTTY BUCOKOI TOYHOCTI B aHai3i maHuX i epeKkTuBHile 36epirat 06'eKTH
KyJIbTYpHOI ciaaumuHy. OLiHEeHO epeBaru Ta 0OMeKeHHSI KOJKHOTO 3 METO/IIB, & TAKOX iX KOMOiHalji 1151
MOHITOPHHTY 3€MEJIb iCTOPUKO-KYJIbTYPHOTO IpU3HAaUYeHHS. [IpoaHani3oBaHO pe3ysbTaTy iHTerpalii JaHux y
TPUBUMIPHI MOJIEJI, 110 TO3BOJISIE YiTKO BUSBIATHY MOTEHLiHI 3arpo3u Ta aHOMaslii. ABTOPOM BUOKPEMJIEHO
KJIIOYOBI aCIIeKTH, SIKi HEOOXiJJHO BPaxOBYBaTH [1JIs1 BLOCKOHAJIEHHS TEXHOJIOTIN NOCiIpKEeHHS i 3abe3reyeHHs
€(EeKTUBHOTO MOHITOPUHTIY 3€MEJIb iCTOPUKO-KYJIbTYPHOTO ITpM3HadYeHHs. OcobimBe Miclie B po6oTi 3aiimae
PO3po0OKa 3araJibHUX MaTeMaTUYHUX MOZeJiell [J1s1 TOeIHaHHS PalioIOKaliifHUX i reopajapHuX gaHux. Ha ocHOBI
Cy4YaCHUX TE€XHOJIOTi!l Ta METOJOJIOTIYHUX iAX0iB c)OPMOBAaHO HOBI MO, sIKi 3a06€3I1e4yI0Th CUHEPTilo
inopmatii 3 pisHUX HKepesl. 3alpOoIIOHOBAHO iHTErpallilo JaHux pafiosokalii Ta reopaiapHoro 3HiMaHHS 1714
PO3IIMPEHHS MOXKJIMBOCTEN BUSIBJIEHHS] BEPTUKAJIbHUX 3MillleHb i XapaKTePUCTUK MiI3€MHUX 00'€KTiB. Y po6OTi
CHCTEMaTHU30BaHO OCHOBHI MaTeMaTH4Hi IiAX0ny i TeXHOJIOT], SIKi BUKOPHUCTOBYIOThCS IJ1s1 KOMOiHYBaHHS JaHUX 3
IIUX NIBOX TKepeJl. B po3po6ili anropuTmiB oegHaHHS JaHUX pafiosoKalifHoOro i reopajlapHoOro 3HiMaHHS
CTBOPEHO €IMHY TPMBUMIPHY MOJI€JIb, 110 [IOKpALly€e IHTErpaLiio JaHuX i MigBUIILy€e TOYHICTh MOHITOPUHTY.
Po3po6eHo i BIpOBaJKe€HO yHiKanpHUi nporpamuuil monyib 3DDEM&RADAR, sikuil 03BOJISIE CyMiCHO
Bigo6paskatu 3D-mopeni 1udpoBUX Mozesiell TOBEPXHi Ta reopasilapHOro 3HiMaHHs. MoyJib BKIIOYa€e TpU
(dyHKUiOHa/BbHI 6JI0KY, 110 aBTOMATUYHO BU3HAYAIOTh [iJISIHKU 17151 JOCJiI)KEHb, iHTETPYIOTh AaHi 3 pi3HUMHU
PO3LIMPEHHSIMU i CTBOPIOIOTh TOYHI 3D-Mopeni. Lle 3HaYyHO MMOKpallye MOHITOPUHT iCTOPUKO-KYJIBTYPHUX 00'€KTIB i

TOYHICTb KOPEKIIii KaIaCTPOBUX MEX 3€MEJIb iICTOPUKO-KYJIbTYPHOTO TPU3HAYEHHSI.

2. The dissertation addresses general theoretical aspects of studying objects of historical and cultural heritage
using various remote sensing (RS) methods as well as non-invasive ground-based techniques, such as ground-
penetrating radar (GPR) surveying. The research is dedicated to the comprehensive study of lands designated for
historical and cultural purposes through interdisciplinary approaches, including geoinformation analysis, remote
sensing (RS), and GPR surveying. The results demonstrate that integrating remote sensing and GPR data enables
highly accurate delineation of heritage site boundaries and their protection zones. A conceptual model for
monitoring historical and cultural lands has been developed based on the collected data. This model outlines a
step-by-step process for data collection, analysis, and interpretation. The synergy of remote sensing and GPR
methods is proposed to improve the reliability of data interpretation. The author has systematized various
research methods, including satellite imagery, aerial photography, and LiDAR scanning. New approaches to 3D
modeling of objects have been developed using aerial photography from unmanned aerial vehicles (UAVs) and
airborne LiDAR scanning. The effectiveness of these methods, applied collectively, is substantiated for detailed
monitoring and analysis of cultural heritage sites. The integration of data from various sources was assessed,
showcasing the advantages of creating accurate 3D models and identifying potential threats to preservation. The
dissertation introduces and implements an innovative conceptual model for monitoring historical and cultural
lands, based on state-of-the-art remote sensing (RS) and GPR technologies. Leveraging current scientific
advancements and technological innovations, a new approach to studying cultural heritage objects has been
established, encompassing both surface and subsurface elements. A comprehensive method for detecting



anomalies and refining object boundaries has been developed, allowing for adjustments to their protection zones.
The research confirms that the synergy of RS and GPR methods provides high accuracy in data analysis and more
effective preservation of cultural heritage sites. The advantages and limitations of each method, as well as their
combinations, for monitoring historical and cultural lands were analyzed. The integration of data into three-
dimensional models revealed potential threats and anomalies with high clarity. Key aspects for improving research
technologies and ensuring efficient monitoring of historical and cultural lands were identified by the author.
Particular attention in the study is given to developing general mathematical models for combining radar and GPR
data. New models have been created based on advanced technologies and methodological approaches, ensuring
synergy of information from diverse sources. The integration of radar and GPR data is proposed to enhance the
detection of vertical displacements and characteristics of subsurface objects. The research systematizes the main
mathematical approaches and technologies used for merging data from these two sources. In developing data
fusion algorithms, a unified three-dimensional model was created, improving data integration and monitoring
accuracy. A unique software module, 3DDEM&RADAR, was developed and implemented, enabling the combined
visualization of 3D models of digital surface models and GPR data. The module comprises three functional blocks
that automatically identify research areas, integrate data with varying resolutions, and generate precise 3D
models. This significantly enhances the monitoring of historical and cultural objects and the accuracy of cadastral
boundary adjustments for historical and cultural lands.
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PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's I10-6aTbKOBI Kapnincpkuit IOpiit Onexkcanaposnyd

roJIOBH pagu

Bnacue IpizBume Im's [1o-6aTbKOBI AHHEHKOB AHIpi#i OJIeKCaHNPOBHY

rOJIOBYIOYOro0 Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

AHHeHKOB A.O.

VKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




