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1. Y nuceprauiiiziilt poboTi onpalbOBaHO 3arajbHi BiJlOMOCTI 3 TEOpii LOCiI)KeHHS 00’€KTiB iCTOPUKO-KYJIbTYPHOI
CHAJIIMHY Pi3HUMU MeToAamu 133, a Tako>XX Ha3€MHOTO HEiHBa3MBHOTO METO[Y, TAKOTO SIK FeOpalapHe 3HIMaHHSI.
Po6oTa npucBsiueHa KOMIJIEKCHOMY TOCJIiIKEHHIO 3eMeJlb iCTOPUKO-KYJIbTYPHOT'O IPU3HAYEHHS 3 BUKOPUCTAHHIM
MIKAMCLUIUIIHADHUX MiIX0iB, BKIOYa0YY reoiHopMaLiiiHui aHatis, AUCTaHIiliHe 30HayBaHHs 3emi ([33) Ta
reopazapHe 3HiMaHHS. Pe3ynbTaT HOCiIKEHHS [T0KA3ay, 0 iHTerpaLis JaHuX 3 JUCTaHLiMHOrO 30HAyBaHHS

(33) Ta reopagapHOro 3HiMaHHS JO3BOJISIE 3 BUCOKOIO TOYHICTIO BUBHAYMTH MEXi 06'€KTiB iCTOPUKO-KYJIbTYPHOI



CITA/ILIMHU Ta iX 30HU OXOPOHU. Ha OCHOBI OTpMMaHUX JaHUX C(POPMOBAHO KOHLIENITYyalbHY MOZEJb MOHITOPUHLY
3eMeJIb iCTOPUKO-KyJIbTYPHOI'O IIPU3HAYEHHS, SIKa BKJIIOYA€E TI0ETAITHUH Ipoliec 300y, aHasi3y Ta iHTepripeTarii
JAHUX. 3alIPOIIOHOBAHO BUKOPUCTAHHS CUHEPTil JUCTaHUIMHOrO 30HAYBaHHS Ta r€0palapHOro 3HIMaHHS 115
MigBUIIEHHS JOCTOBIPHOCTI iHTeprpeTallii JaHux. Y po60Ti aBTOPOM CUCTEMATU30BAHO Pi3HOMaHITHI METOIU
IOCJIiIKeHHS], BKJII0Yaloyy KOCMiuHe 3HIMaHHS, aepO3HIMaHHS, a TAaKOX JlijapHe 3HiMaHHS. Po3po6eHo HOBI
nigxonu 1o 3D-MopenoBaHHS 06'€KTIB HA OCHOBI a€pO3HIMaHHsI 3 6e3MiJI0THUX JiTanbHuX anapartis (BI1JIA) Ta
aBiallifHOro JigapHOro 3HiMaHHs. OOGIPYHTOBaHO €(EeKTUBHICTb BUKOPUCTAHHS [IMX METOMIB Y KOMILJIEKC] 1J1s1
IeTaJbHOTO MOHITOPUHTY Ta aHasli3y 00'eKTiB KyJIbTypHOI ciaamuHay. OLiHeHo NepeBaru iHterpauii JaHux pisHux
IKepeJ, O I03BOJISIE CTBOPIOBATU TOYHI 3D-MOJie1i Ta BUSBIISITY MTOTEHIIiMHI 3arpo3u AJ1s1 30epeskeHHs 00'€KTiB. Y
IycepTaliiiHiil poboTi aBTOPOM PO3POO6JIEHO i BIIPOBA/I)KEHO HOBATOPCHKY KOHLIENITYaIbHY MOJI€JIb MOHITOPUHTY
3eMeJlb iCTOPUKO-KyJIbTYPHOrO IIPU3HAYEHHS, SIKa 0a3y€eThCS HA Cy4YaCHUX TEXHOJIOTISIX JUCTAHLIMHOIO 30HAyBaHHS
3emui (133) i reopamapHoro 3HiManHs. Ha OCHOBI akTyasbHUX HAYKOBUX JOCSITHEHb i TEXHOJIOTIYHUX iHHOBALiH,
cpopMOBaHO HOBUH MifXiJ 1O BUBYEHHS 00'€KTiB KyJIbTYPHOI CIIaIMHY, SIKUH BKJIIOYA€ SIK Ha3€MHI, TaK i MMig3eMHi
esleMeHTH. Po3po6s1eHO KOMIIJIEKCHUH MiJXif, 1O BUSIBJIEHHS] aHOMaJlill i yTOUHEHHSI MeX 00'€KTiB, 110 3abe3Ieuye
MOXJIMBICTb [IPOBEIEHHS IEPEOYIOBY IX OXOPOHHUX 30H. OOIPYHTOBAHO, IO CMHEPTis MeToHiB J133 i
reopaiapHOTO 3HIMaHHSI T03BOJISIE OCSTTY BUCOKOI TOYHOCTI B aHai3i maHuX i epekTuBHime 36epiratv 06'eKTr
KyJIbTYpHOI ciaaumuHy. OLiHeHo nepeBaru Ta 06MeKeHHsI KOJKHOTO 3 METO/IiB, & TAKOX iX KOMOiHaLi 1151
MOHITOPUHTY 3€MeJIb iCTOPUKO-KYJIbTYPHOTO NIpU3HadYeHHs. [IpoaHanisoBaHo pe3y/bTaTy iHTerpauii 1aHux y
TPUBUMIPHI MOJI€JIi, 10 TO3BOJISIE YiTKO BUSIBIISITY ITIOTEHLIMHI 3arpo3u Ta aHOMaslii. ABTOPOM BUOKPEMIIEHO
KJIIOYOBI aCIleKTH, SIKi HEOOXiJJHO BPaxOBYBaTH [1JIs1 BIOCKOHAJIEHHSI TEXHOJIOTIN NOCiIpKeHH i 3a0e3neyeHHs
€(EeKTUBHOrO MOHITOPUHIY 3€MEJIb iCTOPUKO-KYJIbTYPHOTO ITpy3HadYeHHs. OcobiMBe Miclie B poboTi 3aiimae
pO3po0OKa 3arajlbHAX MaTEMATUYHUX MOJIeJel 1J1 O€IHAHHS PalioJIOKaLiiHUX i reopajjlapHUX JaHuX. Ha ocHOBI
Cy4YaCHUX TE€XHOJIOTI!l Ta METONOJIOTIYHUX MifAX0iB c)OPMOBAaHO HOBI MO, sIKi 3a6€3I1e4yI0Th CHHEPTiI0
iHpopmMaliii 3 pisHUX AXKepesi. 3anpPONOHOBAHO iHTerpallio JaHuX PafioJsioKallii Ta reopaiapHOTO 3HIMaHHSI JIJis
PO3LIMPEHHS MOKJIMBOCTEN BUSIBJIEHHS] BEPTUKAJIIbHUX 3MillleHb i XapaKTEPUCTUK MiA3eMHUX 00'€KTIB. Y po6OTi
CHCTEMaTHU30BaHO OCHOBHI MaTeMaTH4Hi MiAX0ay i TeXHOJIOT], SIKi BUKOPUCTOBYIOThCS 17151 KOMOiHYBaHHS JaHUX 3
I[UX JIBOX TiKepeJl. B po3po6biii anropuTmiB oegHaHHS JaHUX PaioIoKal[ifHOrO i reopajlapHOTro 3HIMaHHS
CTBOPEHO €IMHY TPMBUMIPHY MOJI€JIb, 110 [IOKpAIly€e IHTErpaLiio JaHuX i MigBUILy€e TOYHICTD MOHITOPUHTY.
Po3po6seHo i BIpOBa>)KeHO YHiKanbHU nporpamMHnil Monyib 3DDEM&RADAR, gxuil f03BOJISIE CYMiCHO
Bigo6paskatu 3D-mopeni nudpoBrUx Mozesiell TOBEPXHi Ta reopailapHOro 3HiMaHHs. Monyib BKIIIOYA€E TPU
dyHKUiOHaBbHI 6JI0KY, 1110 aBTOMATUYHO BU3HAYAIOTh [iJISIHKU 17151 LOCJiI)KEeHb, iHTErpyIOTh 1aHi 3 pi3HUMU
POBLINUPEHHSIMU i CTBOPIOIOTh TOYHI 3D-Mogeni. Lle 3HayHO MOKpallye MOHITOPUHT iCTOPUKO-KYJIBTYPHUX 00'€KTIB i

TOYHICTb KOPEKLii KaIaCTPOBUX MEXK 3€MEJIb iCTOPUKO-KYJIbTYPHOIO [IPU3HAYEHHS.

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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Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Maptun Auppiii ['enagifioBuy

2. Andrii G. Martyn

KBasidikamnis: n.e.n., npodecop, 08.00.06
InenTudikarop ORCHID ID: 0000-0002-6905-2445
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBEpcuTeT Giopecypcis i

IPUPOAOKOPUCTYBaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, 6y, 15, Kuis, 03041, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH:. YHiBEpPCUTETCHKUI

PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi

Biacue IpizBume Im's I10-6aTbKOBI Kapnincpruit FOpiit Onexcannposnd

roJIOBH pagu



Biacue IpizBume Im's [10-6aTbKOBI AHHEHKOB AH7Ipi# OJIeKCaHPOBHY

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Annenkos A.O.

00JIiKOBUX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




